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CAUTION 
ALL SERVICE AND REBUILDING INSTRUCTIONS CONTAINED HEREIN 
ARE APPLICABLE TO, AND FOR THE CONVENIENCE OF, THE AUTOMOTIVE 
TRADE ONLY. All test and repair procedures on components or assemblies 
in non-automotive applications should be repaired in accordance with instruc
tions supplied by the manufacturer of the total product. 

Proper service and repair is important to the safe, reliable, operation of all motor vehicles . The 
service procedures recommended and described in this publication were developed for pro
fessional service personnel and are effective methods for performing vehicle repair. Following 
these procedures will help assure efficient economical vehicle performance and service reli
ability. Some of these service procedures require the use of special tools designed for specific 
procedures. These special tools should be used when recommended throughout this publi
cation . 

Special attention should be exercised when working with spring or tension loaded 
fasteners and devices such as E-Clips, Circlips, Snap rings, etc., as careless 
removal may cause personal injury. Always wear safety goggles whenever work
ing on vehicles or vehicle components. 

It is important to note that this publication contains various Cautions and Warnings. These 
should be carefully read in order to minimize the risk of personal injury, or the possibility that 
improper service methods may damage the vehicle or render it unsafe. It is important to note 
that these Cautions and Warnings cover only the situations and procedures Chrysler LLC 
has encountered and recommended. Chrysler LLC could not possibly know, evaluate, ~nd 
advise the service trade of all conceivable ways that service may be performed, or of the 
possible hazards of each. Consequently, Chrysler LLC has not undertaken any such broad 
seNice review. Accordingly, anyone who uses a service procedure, or tool, that is not recom
mended in this publication must assure oneself thoroughly that neither personal safety, nor 
vehicle safety, be jeopardized by the service methods they select. 

For other Service and Owner Manuals for Chrysler, 
Plymouth, Dodge, Dodge Truck, and Jeep® vehicles, Call 
(800) 890-4038 or FAX (440) 572-0815 to place an order. Or, 
visit our website at techauthority.com. Tech Authority 
Online at our website offers you service information on a 
subscription basis. 
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To order the special service tools used and 
illustrated, please refer to the instructions on 
inside back cover. 

Chrysler LLC reserves the right 10 make changes In design or to make addi
tions to or Improvements in its products without imposing any oblltltions 
upon itself to Install them on Ita products previously manufactured. 

Litho U.S.A. Copyright © 2007 Chrysler LlC 

81-370-08059 



FOREWORD 

The information contained in this service manual has been prepared for the professional automotive tech
nician involved in daily repair operations. Information describing the operation and use of standard and 
optional equipment is included in the Owner's Manual provided with the vehicle. 

Information in this manual is divided into groups. These groups contain description, operation, diagnosis, 
testing, adjustments, removal, installation, disassembly, and assembly procedures for the systems and compo
nents. To assist in locating a group title page, use the Group Tab Locator on the following page. The solid bar 
after the group title is aligned to a solid tab on the first page of each group. The first page of the group has 
a contents sect jon that lists major topics within the group. If you are not sure which Group contains the infor
mation you n~d, look up the Component/System in the alphabetical index located in the rear of this manual. 

A Service Manual Comment form is included at the rear of this manual. Use the form to provide 
Chrysler LLC with your comments and suggestions. ~, 

Tighten~*g- torques are provided as a specific value throughout this manual. This value represents the mid
point of ~,_aeceptable engineering torque range for a given fastener application. These torqti~ values are 
intended for use in service assembly and installation procedures using the correct OEM -fa~~-eners. When 
replacing fasteners, always use the same type (part number) fastener as removed. '~'~ .~ :, 

Chrysler LLC reserves the right to change testing procedures, specifications, diagnosis, repair':'methods, or 
vehicle 'Yiring at any time without prior notice or incurring obligation. .. .:.- ~ 
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VEHICLE IDENTIFICATION NliMBER 

DESCRIPTION - VIN CODING/LOCATIONS 
The Vehicle Identification Number (VIN) plate (2) is 
located on the lower windshield fence near the left 
a-pillar. The VIN contains 17 characters that provide 
data concerning the vehicle. Refer to the VIN decod
ing chart to determine the identification of a vehicle. 

The VIN is also imprinted on the: 

• Body Code Plate. 
• Equipment Identification Plate. 
• Vehicle Safety Certification Label. 
• Frame rail. 

To protect the consumer from theft and possible fraud the manufacturer is required to include a Check Digit at the 
ninth position of the VIN. The check digit is used by the manufacturer and government agencies to verify the 
authenticity of the vehicle and official documentation. The formula to use the check digit is not released to the gen
eral public. 

POSITION INTERPRETATION CODE;;;; DESCRIPTION 

1 Country of Origin 1 Manufactured By DaimlerChrysler Corporation 
3 Manufactured By DaimlerChrysler De Mexico 

2 Make D = Dodge 

3 Vehicle Type 2 ;;;; Incomplete Driver Air Bag Only (Sales Code CGT) 
2 ;;;; Incomplete With Side Airbag 

3 = Truck With Side Airbag 
6 = Incomplete Less Side Airbag 

7 = Truck Less Side Airbag 

4 Gross Vehicle Weight Rating H = 6,001-7,000 Ibs. (2722 - 3175 KG) 
J = 7,001-8,000 Ibs. (3176 - 3628 KG) 
K = 8,001-9,000 Ibs. (3629 - 4082 KG) 
L;;;; 9,001-10,000 Ibs. (4083 - 4535 KG) 

M = 10,001-14.000 Ibs. (4536 6350 KG) 
W;;;; Incomplete Vehicles With Hydraulic Brakes 

5 Vehicle Line A;;;; Ram Pickup (1500) Light Duty (4x2) 
U = Ram Pickup (1500) Light Duty (4x4) 

R = Ram Pickup (1500/2500) Heavy Duty (4x2) 
S ;;;; Ram Pickup (1500/2500) Heavy Duty (4x4) 

L ;;;; Ram Pickup (3500) Heavy Duty (4x2) 
X;;;; Ram Pickup (3500) Heavy Duty (4x4) 

G = Ram Chassis Cab (3500) (4x2) 
H = Ram Chassis Cab (3500) (4x4) 
N = Ram Cab Chassis (4000) (4x2) 
3 = Ram Cab Chassis (4000) (4X4) 

5 = Ram Pickup (1500) (4X2) 
C = Ram Cab Chassis (4500/5500) (4x2) 
D = Ram Cab Chassis (4500/5500) (4x4) 
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POSITION INTERPRETATION CODE = DESCRIPTION 

a Series 1 = 1500 
2 = 2500 

3 = 3500 Less Dual Re,ar Wheels 
4 = 3500 With Dual Rear Wheels 

5 = 4000 OX Family 
a = 4500 With Dual Rear Wheels 
7 = 5500 With Dual Rear Wheels 

7 Body Style 6 = Conventional Cab/Cab Chassis 
8 = Quad Cab Full Rear Doors 

9 = Mega Cab Ram Pickup 

a Engine K = 3.7L va CYL Magnum Gasoline 
N == 4.7L va CYL Gasoline 

D::: 5.7L va CYL Magnum Gasoline SMPI 
2 = 5.7L va CYL HEMI Multiple Displacement 

Gasoline 
C = 5.9L 16 CYL Turbo Diesel High Output 

A = 6.7L 16 CYL Cummins Turbo Diesel 

9 Check Digit o through 9 or X 

10 Model Year 8 = 200a 

11 Plant Location S = Warren Truck Assembly 
G = Saltillo 

J = St. Louis (North) 

12 -17 Vehicle Build Sequence 
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VEHICLE EMISSION CONTROL INFORMATION (VECI) 

DESCRIPTION 
All models have a Vehicle Emission Control Informa
tion (VECI) Label (1). DaimlerChrysler permanently 
attaches the label in the engine compartment. The 
label cannot be removed without defacing label infor
mation and destroying label. 

The label contains the vehicle's emission specifica
tions and vacuum hose routings. All hoses must be 
connected and routed according to the label. 

The label also contains an engine vacuum schematic. 
There are unique labels for vehicles built for sale in 
the state of California and the country of Canada. 
Canadian labels are written in both the English and 
French languages. 

The VEel label contains the following: 
• Engine family and displacement 
• Evaporative family 
• Emission control system schematic 
• Certification application 
• Engine timing specifications (if adjustable) 
• Idle speeds (if adjustable) 
• Spark plug and gap 

80cd9d69 
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BODY CODE PLATE 

DESCRIPTION 
The Body Code Plate is located on the right front 
hydroform fender rail just behind the headlight assem
bly. There are seven lines of information on the body 
code plate. Lines S. 6. and 7 are not used to define 
service information. Information reads from left to 
right. starting with line 4 in the center of the plate to 
line 1 at the bottom of the plate. 

The last code imprinted on a vehicle code plate will be 
followed by the imprinted word END. When two vehi
cle code plates are required, the last available spaces 
on the first plate will be imprinted with the letters CTD 
(for continued). 

When a second vehicle code plate is necessary. the 
first four spaces on each row will not be used 
because of the plate overlap. 

BODY CODE PLATE - LINE 4 

DIGITS 1 THROUGH 12 

Vehicle Order Number (15) 

DIGITS 13, 14, AND 15 

Transmission Codes (3) 

• DDP = 5-speed Manual (NV 4S00) 
• DEC ;;;;; 6-speed Manual (NV5600) 

• DEE = 6-speed Manual Tremec (T-56) 

• DEG = 6-speed Manual (G56) 
• DEJ 6-speed Manual (GETRAG 238) 
• DG4 = 4-speed Automatic (45RFE) 
• DG8;;;;; 4-speed Automatic (48RE) 

• DGQ = 4-speed Automatic (5-4SRFE) 

DIGITS 16 and 17 

Family (4) 

• DR = 1500 
• DH ;;;;; 2500 
• 01 ;;;;; 3500 
• DC 3500 (Cab Chassis) 
• DX Mexico Work Truck 

DIGIT 18 

Vehicle Line (4) 

CD 

,......----t.-w 
r-------I--® 

t.f3\-----(3-+' --.xxx xxxx XXX)( xxxx xxx ® 
~ (2) xx x lOOXXX.XlOOCXXXXXXX 

...-------f----' 
(1) xx:xxxx x xxx xxx 

@ 
.---------' (j) 

® ® 
BOb6b368 
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2 - Wheel Drive 

• 1 ;;;;; 1500 
• 2 = 2500 
• 3 = 3500 

4 - Wheel Drive 

• 6 = 1500 
• 7 = 2500 
• 8 = 3500 

DIGIT 19 

Price Class (4) 

• L;;;;; Low 
• H = Highline 
• p;;;;; Premium 

• S = SRT-10 

DIGITS 20 AND 21 

Body Type (4) 

• 41 = Ram Truck Quad Cab, 6.5' Box 
• 42 = Ram Truck Quad Cab, B.O· Box 

• 61 = Ram Truck Standard Cab, 6.5' Box 
• 62 = Ram Truck Standard Cab, B.O' Box 

• 81 = Ram Truck Mega Cab, 6.5' Box 

BODY CODE PLATE - LINE 3 

DIGITS 1,2, AND 3 

Paint Procedure (14) 

• APA = Monotone 
• AP9 = Special 
• APD = Two-tone (Lower break) 

DIGIT 4 

Open Space 

DIGITS 5 THROUGH 8 

Primary Paint (1) 

(Refer to 23 - BODY/PAINT - SPECIFICATIONS) for 
color codes. 

DIGIT 9 

Open Space 

DIGITS 10 THROUGH 13 

Secondary Paint (2) 

DIGIT 14 

Open Space 

CD 

@ 

@ 

@ 

@ 

® 

® ® 

,-----I-@ 

,..---~® 
~--I-----® 

(j) 

® 
8Ob6b368 
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DIGITS 15 THROUGH 18 

Interior Trim Code (6) 

DIGIT 19 

Open Space 

DIGITS 20, 21 t AND 22 

Engine Code (5) 

• EKG = 3.7L 6 cyt. MPI Gasoline 

• EVE 4.7L VB CYL Gasoline 
• EZB = 5.7L va CYL HEMI Multiple Displacement Gasoline 

• ETH;;;; 5.9L 6 cyl. Cummins Turbo Diesel High Output 

• ET J = 6.7L 16 CYL Cummins Turbo Diesel 

• EZA = 5.7L acyl. SMPI Gasoline 

BODY CODE PLATE - LINE 2 

DIGIT 1 Open Space 

DIGITS 2 AND 3 Species Code. (Used for 
Manufacturing) (13) 

DIGIT 4 

Open Space 

DIGITS 

Market Code (12) 

• B = International 

• C = Canada 

• M = Mexico 
• U = United States 

DIGIT 6 

Open Space 

DIGITS 7 THROUGH 23 

Vehicle Identification Number (VIN) (7) 

@ 

@ 

@ 

@ 

® 

CD ® CD 

CD 
xxx xxxxxx ® 

(3) xxx xxxx XXIX xxxx xxx ® (2) xx x xxxxxxXXXXXXXlXXX 

(1) 

(j) 

® 
8Ob6b3l38 

(Refer to VEHICLE DATANEHICLE INFORMATIONNEHICLE IDENTIFICATION NUMBER - DESCRIPTION) for 
proper breakdown of VIN code. 
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BODY CODE PLATE - LINE 1 

DIGITS 1 THROUGH 6 Body-in-white assembly 
sequence (11) 

DIGIT 7 

Open Space 

DIGIT 8 Tailgate trim code (10) 

DIGIT 9 

Open Space 

DIGITS 10 THROUGH 12 Cargo box code (9) 

DIGIT 13 

Open Space 

DIGITS 14 THROUGH 16 Tailgate code (8) 

@ 

@ 

@ 

@ 

® 

CD ® ® 

CD 
® 

(2) xx x XXXXXXXXXlOOOIX ® 
(1, xxxxxx x xxx xxx 

(j) 

® 
8Ob6b368 
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INTERNATIONAL VEHICLE CONTROL & DISPLAY SYMBOLS 

DESCRIPTION - INTERNATIONAL SYMBOLS 

D ~O 
1 2 

~ ~ 
7 

(r'l 
• 

13 

(CD) 
19 

1· High Beam 
2 - Fog Lamps 

8 

i\ 
14 

<®) 
20 

3 - Headfamp. Parking Lamps, Panel Lamps 
4 . Tum Waming 
5 . Hazard Waming 
6 • Windshield Washer 
7· Windshield Wiper 
8 - Windshield Wiper and Washer 
9 - Windscreen Demisting and Defrosting 
10 - Ventilating Fan 
11 - Rear Window Defogger 
12 - Rear Window Wiper 
13 • Rear Window Washer 
14 - Fuel 
15 • Engine Coolant Temperature 
16 - Battery Charging Condition 
17 • Engine Oil 
18 - Seat Belt 
19· Brake Failure 
20 - Parking Brake 
21 - Front Hood 
22 - Rear hood (Decklid) 
23 - Hom 
24 - Lighter 

' I , 

-,~l- ¢¢ ~ 
3 4 5 

«jffI 

" CUD 
9 10 11 

--~.-. E::!l c:e::f1 ......... 
15 16 17 

)Q sE¥' b 
21 22 23 

, ........... " 

0 I 
8 

~ 
12 

~ 
18 

,-
o:::::J 

24 

80be4788 

9 

The graphic symbols illustrated in the following International Control and Display Symbols Chart are used to identify 
various instrument controls. The symbols correspond to the controls and displays that are located on the instrument 
panel. 
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FASTENER IDENTIFICATION 

DESCRIPTION 
The SAE bolt strength grades range from grade 2 to grade 8. The higher the grade number, the greater the bolt 
strength. Identification is determined by the line marks on the top of each bolt head. The actual bolt strength grade 
corresponds to the number of. line marks plus 2. The most commonly used metric bolt strength classes are 9.8 and 
10.9. The metric strength class identification number is imprinted on the head of the bolt. The higher the class 
number, the greater the bolt strength. Some metric nuts are imprinted with a single-digit strength class on the nut 
face. Refer to the Fastener Identification and Fastener Strength Charts. 

Bolt Markings and Torques - Metric 

Bolt Markings 8.8/8.9 10.9 12.9 

Bolt Dia. N·m Ft. Lbs. N·m Ft. Lbs. N·m Ft. Lbs. 

6 12 105· 14 120· 16 12 

8 25 250· 32 23 38 28 

10 54 40 60 45 74 55 

12 95 70 108 80 135 100 

14 155 115 175 130 216 160 

16 243 180 324 210 324 240 

• Inch Lbs. 

Bolt Markings and Torques - U. S. Customary 

Bolt Markings Grade 5 Grade 8 

Bolt Dia. N·m Ft. Lbs N·m Ft. Lbs 

1/4 - 20 10 95* 14 125* 

1/4 - 28 10 95* 17 150· 

5/16 - 18 22 200· 30 270· 
5/16 - 24 26 240· 33 300· 
3/8 - 16 40 30 55 40 
3/8 - 24 47 35 60 45 

7/16 - 14 68 50 88 65 
7/16-20 74 55 95 70 
1/2 - 13 101 75 135 100 
1/2 -20 115 85 150 110 

9/16 - 12 135 105 182 135 
9/16 - 18 155 115 202 150 
5/8 - 11 202 150 263 195 
5/8 - 18 215 160 284 210 
3/4 - 10 230 170 297 220 
3/4 - 16 236 175 304 225 
7/8 - 14 405 300 540 400 

• Inch Lbs. 
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HOW TO DmRMINE BOLT STRENGTH 

~ Mark Class ~ Mark Class 

Hexagon A- AT Stud bolt 
head bolt 5- ST 

~Bolt 6- 6T 
A head No. 7- 7T No mark 

8 8T 
9- 9T AT 

10- lOT 
11 11T 

0 No mark AT 

Hexagon 

0) flange bolt 
Grooved No mark AT 

w/wcsher 
hexagon bolt 

"0' 6T 
~ ::= ::::: ::= 

Hexagon ::: 

head bolt 

CD 
Two 5T ~ 

protruding ~ 
lines ~ 

~ S 

Hexagon 

(Q) Range bolt Two 
protruding 61 welded bolt 

w/wcsher lines 
hexagon bolt 

Hexagon 

~ 
head bolt Three 

~ 
protruding 7T 
lines AT 

Hexagon 
head bolt @ Four 

protruding 8T 
lines 

951N-A 
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FASTENER USAGE 

DESCRIPTION 

FASTENER USAGE 

WARNING: Use of an incorrect fastener may result in component damage or personal injury. 

Fasteners and torque specifications references in this Service Manual are identified in metric and SAE format. 

During any maintenance or repair procedures, it is important to salvage all fasteners (nuts, bolts, etc.) for reassem
bly. If the fastener is not salvageable, a fastener of equivalent specification must be used. 
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THREADED HOLE REPAIR 

DESCRIPTION 

THREADED HOLE REPAIR 
Most stripped threaded holes can be repaired using a Helicoil®. Follow the vehicle or Helicoil® recommendations for 
application and repair procedures. 
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METRIC SYSTEM 

DESCRIPTION 

in-Ibs to Nem 
I I 

in-Ib In-Ib Nem in-Ib Nem in-ib Nem in-Ib N-m in-lb in-Ib N-m in-Ib N-m in·lb N·m N-m N-m 

2 .2160 42 .4.7453 82 9.2646 122 13.7839 162 18.3032 .2 1.7702 4.2 ':fl. 1747 8.2 72.5792 12.2 107.9837 16.2 '-43.3882 

.4 .4519 44 4.9713 84 9.4906 12.4 1.4.0099 164 18.5292 .4 3.5404 4.4 38.9449 8.4 74.3494 12.4 109.7539 16.4 145.1584 

6 .6Tl9 46 5.1972 86 9.7165 126 14.2359 166 18.7.552 .6 5.3107 4.6 40.7152 8.6 76.1197 12.6 111.5242 16.6 146.9287 

8 .9039 48 5.4232 88 9.9425 128 14.4618 168 18.9811 .8 7.~ 4.8 42.4854 8.8 77.8899 12.8 113.2944 16.8 148.6989 

10 1.1298 50 5.6492 90 10.1685 130 14.6878 170 19.2071 1 &8511 5 44.2556 9 79.6601 13 115.0646 17 1 SO. 4691 

12 1.3558 52 5.8751 92 10.39M 132 14.9138 172 19.4331 1.2 10.6213 5.2 46.0258 9.2 81 . .4303 13.2 116.8348 17.2 152.2393 

14 1..5818 54 6.1011 94 10.6204 134 15.1397 174 19.6590 1.4 12.3916 5.4 47.7961 9.4 83.2006 13.4 118.6051 17..4 154.0096 

16 1.0077 56 6.3270 96 10.8464 136 15.3657 176 19.8850 1.6 14.1618 5.6 49.5663 9.6 84.9708 13.6 120.':fl53 17.6 155.7798 

19 2.0337 .58 6.5530 98 11.0723 138 15.5917 178 20.1110 1.8 15.9320 5.8 51.3365 9.8 86.7410 13.8 122.1455 17.8 157.5500 

20 2.2597 60 6.7790 100 11.2983 1-40 15.8176 180 20.3369 2 17.7022 6 53.1067 10 88.5112 14 123.9157 18 159.3202 

22 2.~ 62 7.0049 102 11.5243 142 16.0436 182 20.5629 2.2 19.4725 6.2 54.8770 10.2 90.2815 14.2 125.6860 18.5 163.7458 

24 2.7116 64 7.2Jm 104 11.7502 144 16.2696 184 20.7889 2.4 21.2427 6..4 56.6472 10.4 92.0517 14.4 127.4562 19 168.1714 

26 2.9376 66 7.4569 106 11.9762 146 16.4955 186 21.0148 2.6 23.0129 6.6 .58.4174 10.6 93.8219 14.6 129.2264 19.5 172 . .5970 

28 3.1635 68 7.6828 108 12.2022 148 16.7215 188 21.2408 2.8 24.7831 6.8 ro.I876 10.8 95.5921 14.8 130.9966 20 177.0225 

30 3.3895 70 7.9088 110 12.4281 ISO 16.9475 190 21.4668 J 26.5534 7 61.9579 II 97.3624 15 132.7669 20.5 181.4480 

32 3.6155 72 8.1348 112 12.6541 152 17.1734 192 21.6927 3.2 28.3236 7.2 63.7281 11.2 99.1326 15.2 134.5371 21 185.8736 

34 3.8414 7-4 8.3607 114 12.8801 154 17.3994 194 21.9187 3.4 30.0938 7.4 65.4983 11.4 100.9028 15.4 136.3073 22 194.7247 

36 4.0674 76 8.5867 116 13.1060 156 17.6253 196 22.1447 3.6 31.8640 7.6 67.2685 11.6 102.6730 15.6 138.0775 23 203.57:Ff 

38 4.2934 78 8.8127 118 13.3320 1.58 17.8513 198 22.3706 3.8 33.6342 7.8 69,0388 11.8 104.4433 15.8 139.8478 24 212.4270 

.40 4.5193 00 9.0386 120 13.5580 160 18.0773 200 22 . .5966 4 35.4045 8 7O.8l9O 12 106.2135 16 141.6180 25 221.2781 

ft-Ibs to N.m N.m to ft-Ibs 

ft-Ib N-m ft-Ib N-m ft-Ib Nam ft-Ib Nam ft-Ib Nam Nem ft-Ib Nem ft-Ib Nero ft·lb Nem ft-Ib 

1 1.3558 21 28.47Z2 41 55 . .5885 61 82.7049 81 109.8212 I .7':fl6 2' 15.9888 41 30.24CX> 61 44.9913 81 59.7425 
2 2.7116 22 29.8280 42 56.9444 62 84.0607 82 111.1770 2 1.4751 22 16.Z264 42 30/1776 62 45.7289 82 60,4801 
3 4.0675 23 31.1838 43 .58.m2 63 85.4165 83 112.5328 3 2.2127 23 16.9639 43 31.7152 63 46.4664 83 61.2177 
4 5 . .4233 24 32.5396 44 59.65Nl 64 86.7723 84 113.8888 4 2.9502 24 17.7015 M 32.4527 64 47.2040 84 61.9552 
5 6.7791 25 33.8954 45 61.0118 65 88.1281 85 115.2446 5 3.6878 25 18.4391 45 33.1903 65 47.9415 85 62.69'28 
6 8.1349 26 35.2513 46 62.3676 66 89 . .4840 S6 116.6004 6 4.4254 26 19.1766 46 33.9279 66 -48.6791 86 63.4303 
7 9.49f1l 27 36.6071 47 63.7234 67 c;l().8398 87 117.9562 7 5.1629 27 19.9142 47 34.6654 67 49.4167 87 64.1679 
8 10.8465 28 37.9629 48 65.0793 68 92.1956 88 119.3120 8 5.9OJS 28 20.6511 48 35.4030 68 SO. 1542 88 64.9545 
9 12.2024 29 39.3187 49 66.4351 69 93.5514 89 120.6678 9 6.6381 29 21.3893 49 36.1.405 69 50.8918 89 65.643> 

10 13.5.582 30 4161.45 50 67.79fR 70 94.9073 c;l() 122.0236 10 7.3756 30 22.1269 SO 36.8781 70 51.6293 c;l() 66.3806 
11 14.9140 31 42.03Q.4 51 69.1467 71 96.2631 91 123.3794 11 8.1132 31 22.9644 51 37.6157 71 52.3669 91 67.1181 
12 16.2698 32 43.3862 52 70.5025 72 97.6189 92 12.4.7352 12 8.8501 32 23.6020 52 38.3532 72 53.1045 92 67.8557 
13 17.6256 33 M.7420 53 71.8583 73 98.9747 93 126.0910 .13 9.5883 33 24.3395 53 39.09M 13 53.8420 93 68.5933 
14 18.9815 34 46.0978 54 73.2142 14 100.3316 94 127.4468 14 10.3259 34 25.0771 54 39.8284 74 54.5720 94 69.3308 
15 20.3373 35 47 . .4536 55 74.5700 75 101.6862 95 128.f1)26 15 11.0634 35 25.81.q 55 40.5659 75 55.3172 95 70.0684 
16 21.6931 36 48.8094 56 75.9258 76 103.0422 96 130.1586 16 11.8010 36 26.5521 56 41.3035 76 56.0547 96 70.8060 
17 23.0489 37 SO. 1653 57 77.2816 77 104.3981 97 131.5144 17 12.5386 :r7 27.2898 57 42.0410 77 56.7923 97 71.5435 
18 24 . .047 38 51.5211 .58 78.6374 78 105.7538 9EI 132.8702 19 13.2761 3B 28.0274 .58 42.7786 78 57.5298 98 72.281' 
19 25.7605 39 52.8769 YJ 79.9933 79 107.1196 99 134.2260 19 14.0137 39 28.7649 59 43.5162 79 .58.2674 99 73.0187 
20 27.1164 .40 54.2327 60 81.3491 80 1~.4654 100 135 . .5820 20 14.7512 40 29.5025 60 M.2537 80 59.0050 100 73.7562 

in. to mm mm to in. 

in. mm in. mm in. mm in. mm in. mm mm in. mm in. mm in. mm in. mm in. 

.01 .254 .21 5.334 ,41 10.414 .61 15,494 .81 20.574 .01 .00039 .21 .00827 .41 .01614 .61 .02402 .81 .03189 

.02 ,D .22 5 . .588 .42 10.668 .62 15.748 .82 20.828 .02 .C'JYJl9 .22 .00866 .42 .01654 .62 .0244' .82 .03228 

.03 .762 .23 5.842 .43 10.922 .63 16.002 .83 21.~ .03 .00118 .23 .00906 .43 .01693 .63 .0248) .83 .03268 

.04 1.016 .24 6.096 .44 11.176 .64 16.256 .84 21.336 .04 .00157 .24 .00945 .M .01732 .64 .02520 .84 .03307 

.05 1.270 .25 6.350 .45 11.430 .65 16.510 .85 21.590 .05 .00197 .25 .00984 .45 .01772 .65 .02559 .85 .03346 

.06 1.524 .26 6.fil4 .46 11.684 .66 16.764 .86 21.844 .06 .00236 .26 .01024 .46 .01811 .66 .02598 .86 .03386 
.07 1.778 .27 6.8.58 .47 11.938 .67 17.018 .87 22.098 .07 .00276 .27 .01063 .47 .01850 .67 .02638 .87 .03425 
.08 2.032 .28 7.112 .48 12.192 .68 17.272 .88 22.352 .08 .00315 .28 .01102 .48 .01890 .68 .02677 .88 .03465 
.09 2.286 .29 7.366 .49 12.446 .69 17.526 .89 22.606 .09 .00354 .29 .01142 .49 .01929 .69 .02717 .89 .03504 
.10 2.540 .30 7.620 .50 12.700 .70 17.780 .90 22.860 .10 .00394 .30 .01181 .SO .01969 .70 .02756 .90 .03543 
.11 2.794 .31 7.874 .51 12.954 .71 18.004 .91 23.114 .11 .00433 .31 .01220 .51 .02008 .71 .02795 .91 .03583 
.12 3.().48 .32 8.128 .52 13.200 .72 18.288 .92 23.368 .12 .(X)4'72 .32 .0I2ro .52 .02047 .72 .02835 .92 .03622 
.13 3.m .33 8.382 .53 13.462 .73 18.542 .93 23.622 .13 .00512 .33 .01299 .53 .02087 .73 .02874 .93 .03661 
.14 3.556 .34 6.636 .5.4 13.716 .74 18.796 .94 23.876 .14 .00551 .34 .01339 .5.4 .02126 .14 .02913 .94 .03701 
.15 3.610 .35 8.890 .55 13.970 .75 19.050 .95 24.130 .15 .00591 .35 .01378 .55 .02165 .75 .02953 .95 .037-40 
.16 4.064 .36 9.144 .56 14.224 .76 19.304 .96 24.384 .16 .00630 .36 .01417 .56 .02205 .76 .CYNl2 .96 .03780 
.17 3.318 .31 9.398 .57 14..478 .77 19.558 .'17 24.638 .17 .~ .37 .01457 .57 .02244 .77 .03032 .97 .03819 
.18 4.572 .38 9.652 .58 14.732 .78 19.812 .98 24.892 .18 .00709 .38 .01496 . .58 .02283 .78 .. 03071 .98 .038.58 
.19 4.826 .39 9.CiQ6 .59 14.986 .79 20.~ .99 25.146 .19 .007-48 .39 .01535 .59 .02323 .79 .03110 .99 .03898 
.20 5.()}() .40 10.1ro .60 15.240 .80 20.320 1.00 25.400 .20 .00781 .40 .01575 .60 .02362 .80 .03150 1.00 .03937 

J901 N-10 

The metric system is based on quantities of one, ten, one hundred, one thousand and one million. 

The following chart will assist in converting metric units to equivalent English and SAE units, or vise versa. 
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CONVERSION FORMULAS AND EQUIVALENT VALUES 

MULTIPLY BY TO GET MULTIPLY BY TO GET 
in·lbs x = Newton Meters N·m x 8.851 ::; in-Ibs 

0.11298 (N·m) 
ftalbs x = Newton Meters N·m x ::;; ft-Ibs 

1.3558 (N·m) 0.7376 
Inches Hg (60 0 F) x 3.377 = KUopascals (kPa) kPa x = Inches Hg 

0.2961 
psi x 6.895 = Kilopascals ~ 5 psi 
Inches x 25.4 = Millimeters (mm x ::;; Inches 

0.03937 
Feet x = Meters (M) 1M x 3.281 = Feet 

0.3048 

Yards x = Meters M x = Yards 
0.9144 1.0936 

mph x = Kilometers/H r. Km/h x = mph 
1.6093 (Km/h) 0.6214 

Feet/Sec x = Meters/Sec (MIS) MIS x 3.281 = Feet/Sec 
0.3048 

mph x = Meters/Sec (M/S) M/S x 2.237 = mph 
0.4470 

Kilometers/Hr. (Km/h) x ;;;;; Meters/Sec (MIS) M/S x 3.600 Kiiometers/Hr. (Km/h) 
0.27778 

COMMON METRIC EQUIVALENTS 

1 inch = 25 Millimeters 1 Cubic Inch 16 Cubic Centimeters 

1 Foot = 0.3 Meter 1 Cubic Foot = 0.03 Cubic Meter 

1 Yard = 0.9 Meter 1 Cubic Yard 0.8 Cubic Meter 

1 Mile = 1.6 Kilometers 

Refer to the Metric Conversion Chart to convert torque values listed in metric Newton- meters (N·m). Also, use the 
chart to convert between millimeters (mm) and inches (in.). 
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TORQUE REFERENCES 

DESCRIPTION 
SPECIFIED TORQUE FOR STANDARD BOLTS 

Class Diameter PilCh 
mm mm Nem 

6 1 5 
8 1.25 12.5 

AT 10 1.25 26 
12 1.25 47 
14 1.5 74 
16 1.5 115 

6 1 6.5 
8 1.25 15.5 

51 10 1.25 32 
12 1.25 59 
14 1.5 91 
16 1.5 lAO 

6 1 8 
8 1.25 19 

6T 10 1.25 39 
12 1.25 71 
14 1.5 110 
16 1.5 170 

6 1 10.5 
8 1.25 25 

n 10 1.25 52 
12 1.25 95 
14 1.5 145 
16 1.5 230 

8 1.25 29 
BT 10 1.25 61 

12 1.25 110 

8 1.25 34 
9T 10 1.25 70 

12 1.25 125 

8 1.25 38 
lOT 10 1.25 78 

12 1.25 140 

8 1.25 42 
llT 10 1.25 87 

12 1.25 155 

Hexagon head bolt 
kgf.an 

55 
130 
260 
480 
760 

1,150 

65 
160 
330 
600 
930 

1,400 

80 
195 
,,(00 
730 

1,100 
1,750 

110 
260 
530 
970 

1,500 
2,300 

300 
620 

1,100 

340 
710 

1,300 

390 
800 

1,450 

430 
890 

1,600 

Specified torque 
: :_.~, flange bolt 

ft..lbf N-m kgf.cm ft..1bf 

48 in.-lbF 6 60 52 in.-Ibf 

9 lA lAS 10 

19 29 290 21 

35 53 5.40 39 

55 84 B50 61 

83 - - -

56 in.-Ibf 7.5 75 65 in.-Ibf 

12 17.5 175 13 

24 36 360 26 

43 65 670 48 
67 100 1,050 76 

101 - - -

69 in.-Ibf 9 90 78 in.-lbF 
14 21 210 15 
29 ..u 440 32 
53 80 810 59 
80 125 1,250 90 

127 - - -

8 12 120 9 

19 28 290 21. 
38 58 590 A3 

70 105 1,050 76 
108 165 1,700 123 
166 - - -

22 33 330 2A 

45 68 690 50 

BO 120 1,250 90 

25 37 380 27 
51 78 790 57 
94 lAO 1,450 105 

28 42 430 31 
58 88 890 64 

105 155 1,600 116 

31 47 480 35 
6A 97 990 72 

116 175 1,800 130 

Individual Torque Charts appear within many or the Groups. Refer to the Standard Torque Specifications Chart for 
torque references not listed in the individual torque charts. 
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VEHICLE CERTIFICATION LABEL 

DESCRIPTION 
A vehicle certification label is attached to every 
DaimlerChrysler Corporation vehicle. The label certi
fies that the vehicle conforms to all applicable Federal 
Motor Vehicle Standards. The label also lists: 

• Month and year of vehicle manufacture. 
• Gross Vehicle Weight Rating (GVWR). The gross 

front and rear axle weight ratings (GAWR's) are 
based on a minimum rim size and maximum cold 
tire inflation pressure. 

• Vehicle Identification Number (VIN). 
• Type of vehicle. 
• Type of rear wheels. 

• Bar code. 
• Month. Day and Hour (MDH) of final assembly. 
• Paint and Trim codes. 
• Country of origin. 

The label is located on the driver-side door shut-face. 

MFD BY ::~'WJ~~~YSLER DATE OF '18 C ~;; K8 (05000 LB) 
GlIB FRINT WITH TIRES RIMS AT COLD 
1203 KG f2850 LB) P 1 05fl5R 14 14 X 5.5 380 IPA(35 PSo 
GAWD REAR WITH TIRES RIMS AT COLD 
1225 KG (2100 LB) P195fl5R14 14 X 5.5 3811PI(35 PSI) 

THIS VEHICLE CONFORMS TO ALL APPUCA8LE FEIERAlMOTOR VEHICLE SAFETY 
STANDAIDS IN EFfECT ON THE DATE OF MANUfACTURE 110. ABOVE. 

VIN:rxmxxmxxxmx TYPE: SIGLE X DUAl 

11111111111111111111111111111111111111111111 
MON: 010815 021 PAINT:PDP VEHICLE MADE IN CANADA TRlM:C5C3 4848505 

8066df7b 
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INTERNATIONAL SYMBOLS 

DESCRIPTION 
DaimlerChrysler Corporation uses international sym
bols to identity engine compartment lubricant and fluid 
inspection and fill locations. ~ 

0 
~ 

ENGINE OIL 

AUTOMATIC 
TRANSMISSION 

FLUID 

ENGINE 
COOLANT 

(0) BRAKE FLUID 

C!) POWER 
STEERING 

FLUID 

, .... , 
I I • WINDSHIELD 
CD WASHER FLUID 

I 

8097ddbd 
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PARTS & LUBRICANT RECOMMENDATION 

DESCRIPTION 

LUBRICANT RECOMMENDATIONS 

Chassis 

Component Fluid, Lubricant, or Genuine Part 
Steering Linkage & Suspension Mopar® Multi-Purpose Lubricant NLGI Grade 2 EP, GC-LB 
components (Link Coil 
Suspension). Prop Shafts & 
Yokes, Wheel Bearings 

Body 

Component Fluid, Lubricant, and Genuine Part 

Hinges: 

Door & Hood Mopar® Engine Oil 

Swing Gate Mopar® Multi-Purpose Lube NLGI Grade 2 EP, GC-LB 

Latches: Door, Hood/Safety Mopar® Multi-Purpose Lube NLGI Grade 2 EP, GC-LB 
Catch, Swing Gate 

Seat Regulator & Track Mopar® Multi-Purpose Lube NLGI Grade 2 EP, GC-LB 

Lock Cylinders Mopar® Lock Cylinder Lube 

FLUID TYPES 
When service is required, DaimlerChrysler Corporation recommends that only Mopar® brand parts, lubricants and 
chemicals be used. Mopar® provides the best engineered products for servicing DaimlerChrysler Corporation vehi
cles. 

Only lubricants bearing designations defined by the following organization should be used to service a 
DaimlerChrysler Corporation vehicle: 

• Society of Automotive Engineers (SAE) 
• American Petroleum Institute (API) 
• National Lubricating Grease Institute (NLGI) 
• European Automobile Manufacturers Association (ACEA) 

API QUALITY CLASSIFICATION 
This symbol on the front of an oil container means 
that the oil has been certified by the American Petro
leum Institute (API) to meet all the lubrication require
ments specified by DaimlerChrysler Corporation. 

GEAR LUBRICANTS 

9400-9 

SAE ratings also apply to multigrade gear lubricants. In addition, API classification defines the lubricant's usage, 
such as API GL-5 and SAE 75W-90. 
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FLUID TYPES 

DESCRIPTION 

ENGINE OIL 

WARNING: New or used engine oil can be irritating to the skin. Avoid prolonged or repeated skin contact 
with engine oil. Contaminants in used engine oil, caused by internal combustion, can be hazardous to your 
health. Thoroughly wash exposed skin wi,th soap and water. Do not wash skin with gasoline, diesel fuel, 
thinner, or solvents, health problems can result. Do not pollute, dispose of used engine oil properly. Contact 
your dealer or government agency for location of collection center in your area. 

Only lubricants bearing designations defined by the following organization should be used. 

• Society of Automotive Engineers (SAE) 
• American Petroleum Institute (API) 
• National Lubricating Grease Institute (NLGI) 
• Association des Constructeurs Europeans d' Automobiles (European Automobile Manufacturers Association) 
~~ '. 

API SERVICE GRADE CERTIFIED 
Use an engine oil that is API Certified. MOPAR® provides engine oils, that meet or exceed this requirement. 

SAE VISCOSITY 
An SAE viscosity grade is used to specify the viscosity 
of engine oil. Use only engine oils with multiple viscos-
ities such as 5W-20 or 5W-30. These are specified 
with a dual SAE viscosity grade which indicates the 
cold-to-hot temperature viscosity range. Select an 
engine oil that is best suited to your particular temper
ature range and variation. For 3.7U4.7L engines SAE 
SW-20 engine oil is recommended for all operating 
temperatures. For S.7L engines SAE SW-20 engine 
oil is recommended for all operating temperatures
.These engine oils improve low temperature start
ing and vehicle fuel economy. Refer to your engine 
oil filler cap for the recommended engine oil vis
cosity for your vehicle. Vehicles with S.7L engines 

81384ec7 

equipped with Multiple Displacement System (MDS) must use SAE SW-20 oil. Failure to do so may result in 
improper operation of the Multiple Displacement System (MDS). Refer to Multi Displacement System under 
Starting and Operating for details. Refer to the engine oil filler cap for the recommened engine oil viscosity 
for each vehicle. 

ACEA Categories 
For countries that use the ACEA European Oil Categories for Service Fill Oils, use engine oils that meet the require
ments of ACEA A 1/81, A2IB2, or A3/B3. 

ENERGY CONSERVING OIL 
An Energy Conserving type oil is recommended for gasoline engines. The designation of ENERGY CONSERVING 
is located on the label of an engine oil container. 
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CONTAINER IDENTIFICATION 

Standard engine oil identification notations have been 
adopted to aid in the proper selection of engine oil. 
The identifying notations are located on the front label 
of engine oil plastic bottles and the top of engine oil 
cans. 

This symbol means that the oil has been certified by 
the American Petroleum Institute (API). Diamler
Chrysler only recommend API Certified engine oils. 
Use Mopar® engine oil or equivalent. 

SYNTHETIC ENGINE OILS 

9400-9 

There are a number of engine oils being promoted as either synthetic or semi-synthetic. If you chose to use such 
a product, use only those oils that meet the American Petroleum Institute (API) and SAE viscosity standard. Follow 
the service schedule that describes your driving type. 

ENGINE OIL ADDITIVES/SUPPLEMENTS 
The manufacturer does not recommend the addition of any engine oil additives/supplements to the specified 
engine oil. Engine oil additives/supplements should not be used to enhance engine oil performance. Engine oil addi· 
tives/supplements should not be used to extend engine oil change intervals. No additive is known to be safe for 
engine durability and can degrade emission components. Additives can contain undesirable materials that harm the 
long term durability of engines by: 

• Doubling the level 01 phosphorus in the engine oil. The ILSAC (International lubricant Standard Approval Com
mittee) GF-2 and GF-3 standards require that engine oil contain no more than 0.10% phosphorus to protect 
the vehicles emissions performance. Addition of engine oil additives/supplements can poison, from the added 
sulfur and phosphorus, catalysts and hinder efforts to guarantee emissions performance to 80,000 miles. 

• Altering the viscosity characteristics of the engine oil so that it no longer meets the requirements of the spec
ified viscosity grade. 

• Creating potential for an undesirable additive compatibility interaction in the engine crankcase. Generally it is 
not desirable to mix additive packages from different suppliers in the crankcase; there have been reports of 
low temperature engine failures caused by additive package incompatibility with such mixtures. 

ENGINE OIL - DIESEL ENGINES 
Use only low Ash Diesel Engine Oil meeting standard MIL-2104C or API Classification CJ-4/SM (5.9L), or CJ-4 
(6.7L), or higher that meets Cummins CES 20081 Standards. 

low ash diesel engine oil is REQUIRED for the 6.7l engine, use MOPAR ® MaxPro15W40 6700 Diesel DPF diesel 
engine oil, or equivalent. 

SAE VISCOSITY GRADE 

CAUTION: Low viscosity oils must have the proper 
API quality or the CCMC G5 deSignation. 
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ENGINE OIL VISCOSITY GRADES 
I I I I 

To assure of properly formulated engine oilst it is rec
ommended that SAE Grade 15W-40 engine oils that 
meet Chrysler material standard MS-10902, be used 
in accordance to ACEA 83, 84 specification. European 
Grade 15W-40 oils that meet Association des Con
structeurs Europeens d' Automobiles (European Auto
mobile Manufacturers Association) (ACEA) 
specifications, are also acceptable. 

I ---I I I I I I 

"'-'h'it·iii~ii:I'i[~ 
I I 

.100 OD 

-23D -18D Oils of the SAE 5W-40 grade number are preferred 
when minimum temperatures consistently fall below 
-150 C (50 F). 

Temperature range anticipated before next 011 change 

B0f2247d 

ACEA Categories 
For countries that use the ACEA European Oil Categories for Service Fill Oils, use engine oils that meet the require
ments of ACEA A 1/81, A2IB2, or A3/B3. 

FLEXIBLE FUEL ENGINE OIL 
The information in this section is for Flexible Fuel Vehicles (FFV) only. These vehicles can be identified by the 
unique Fuel Filler Door Label that states Ethanol (E-85) or Unleaded GaSOline Only. This section only covers those 
subjects that are unique to these vehicles. Please refer to the other sections of this manual for information on fea
tures that are common between Flexible Fuel and gasoline only powered vehicles. 

ETHANOL FUEL (E·S5) 
E-85 is a mixture of approximately 85% fuel ethanol and 15% unleaded gasoline. 

WARNING: Ethanol vapors are extremely flammable and could cause serious personal injury. Never have 
any smoking materials lit in or near the vehicle when removing the fuel filler tube cap (gas cap) or filling the 
tank. Do not use E-85 as a cleaning agent and never use it near an open flame. 

FUEL REQUIREMENTS 
The vehicle will operate on both unleaded gasoline with an octane rating of 87, or E-85 fuel, or any mixture of these 
two. 

For best results, a refueling pattern that alternates between E-85 and unleaded gasoline should be avoided. When 
you do switch fuels t it is recommended that 

• you do not switch when the fuel gauge indicates less than 1/4 fun 
• you do not add less than 5 gallons when refueling 
• you operate the vehicle immediately after refueling for a period of at least 5 minutes 

Observing these precautions will avoid possible hard starting and/or significant deterioration in driveability during 
warm up. 

FFV STARTING 
The characteristics of E-85 fuel make it unsuitable for use when ambient temperatures fall below -18°C (O°F). In the 
range of -18°C (O°F) to O°C (32°F), you may experience an increase in the time it takes for your engine to start, and 
a deterioration in driveability (sags and/or hesitations) until the engine is fully warmed up. 

Engine Operating on E-S5 Fuel 
If vehicle operates on E-85 fuet either full or part-time, use only Mopar® Flexible Fuel 5W-30 engine oil or an equiv
alent that meets DaimlerChrysler Standard MS-9214. Equivalent commercial Flexible Fuel engine oils may be 
labeled as Multi-Fuel, Variable Fuel, Flexible Fuel, etc. These engine oils may be satisfactory if they meet the 
DaimlerChrysler Standard. 

SAE 5W-30 engine oil is preferred for use in Flexible Fuel engines. 
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CAUTION: If Flexible Fuel engine oil is not used when using E-85 fuel, engine wear or damage may result. 

CRUISING RANGE 
Because E·85 fuel contains less energy per gallon than gasoline, you will experience an increase in fuel consump
tion. You can expect y.our MPG and your driving range to decrease by about 30% compared to gasoline operation. 

FUEL REQUIREMENTS - DIESEL ENGINE 

WARNING: Do not use alcohol or gasoline as a fuel blending agent. They can be unstable under certain 
conditions and hazardous or explosive when mixed with diesel fuel. 

Use good quality diesel fuel from a reputable supplier. It is recommended that purchase of diesel fuel should be 
made from a service station that is known to dispense a high volume of highway diesel fuel. 

- Ultra low Sulfur Highway Diesel Fuel (15 ppm of sulfur or less) is required to be used in Dodge Ram Trucks 
equipped with 6.7l diesel engine 

Ultra low Sulfur Highway Diesel Fuel (preferred) or Low Sulfur Highway Diesel Fuel (500 ppm of sulfur or less) are 
required to be used in Dodge Ram Trucks equipped with a 5.9L diesel engine. 

- A maximum blend of 50/0 biodiesel, or less, is acceptable as long as the biodiesel mixture meets ASTM specifi
cation D-975. 

A biodiesel fuel blend that is higher then 5% is not acceptable because these higher percentage biodiesel blends 
contail1 excess amounts of NUMBER: W14-12-6 GROUP 

Fuel DATE: Approval Pending moisture which exceed the water stripping capability of the on-engine final fuel filter. 
Should higher percentage biodiesel fuels be used an auxilliary water stripping filter will be required. 

No off·highway diesel fuel i.e. farm or marine use diesel fuel is acceptable due to unknown sulfur and water content 
and unknown cetane number. Unknown fuel quality may adversely effect the performance of the engine and fuel 
injection system. 

Fuel conditioners (additives) are not recommended and should not be required if you buy good quality fuel and 
follow cold weather advice supplied in your Owners Manual. 

Diesel fuel is seldom completely free of water. To prevent fuel system trouble, including fuel line freezing in winter, 
drain the accumulated water from the fueUwater separator using the fuel/water separator drain provided. If you buy 
good-quality fuel and follow the cold·weather advice above, fuel conditioners should not be required in your vehicle. 
If available in your area, a high cetane "premium" diesel fuel may offer improved cold starting and warm-up perfor
mance. 

Proper Bulk (Off-Vehicle) Fuel Storage 
Proper maintenance of stored fuel is essential. Diesel fuel is seldom entirely free of moisture. Fuel contaminated 
with moisture may develop a bacteria or "slime" that may restrict or block fuel filters and lines. 

As diesel fuel is lighter than water, drain condensation no less than monthly from the diesel fuel supply/storage 
tanks. 

Change the storage tank in-line filter regularly. This filter acts as a last filter prior to the diesel fuel entering the 
vehicle diesel fuel tank. Good quality diesel fuel is mandatory. If the storage tank does not have an in-line filter, then 
a in-line filter should be added. Refer to the table on the following page for recommended in-line filter specifications. 

Proper On-vehicle Fuel Storage And Filtering 
Proper on·vehicle fuel storage that prevents fuel contamination is important. 

Primary filtering of the diesel fuel is performed by the original (OEM) vehicle fuel tank pickup filter. The original 
(OEM) vehicle fuel tank module (fuel pickup) filter performs a primary filtering of the on-vehicle diesel fuel as the 
fuel leaves the fuel tank and enters the fuel lines. 

On-vehicle auxiliary diesel fuel tanks are often added by the vehicle owner to extend vehicle driving range. Auxiliary 
fuel tank systems must protect the quality of the diesel fuel just as well as the originally equipped (OEM) fuel tank 
that came with the vehicle when it was new. 

On-vehicle auxiliary diesel fuel storage tanks must have a 'primary fuel filter to prevent contamination and moisture 
accumulation. Refer to the table on the following page for recommended filter specifications. 
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The prevention of moisture in the fuel system, the prevention of fuel stagnation I and the use of a primary fuel filter 
should all be considered in the purchase, installation, and maintenance of any auxiliary on-vehicle diesel fuel tank. 

Proper On-vehicle Final Fuel Filtering 
The large fuel filter that is mounted on the engine is the final fuel filter, water separator, fuel heater, and water drain. 
This filter is the final "line of defense" when maintaining a high level of fuel quality. If the diesel fuel is contaminated 
or contains moisture, the engine mounted fuel filter system is the last chance to affect possible correction. 

The quality of the fuel, its prior fuel storage, and fuel handling prior to the final filter all have a significant impact on 
the amount of contaminates and moisture entering the final fuel filter. 

It is important to drain moisture/water at least monthly from the final fuel filter. Do not wait until the "Water In Fuel" 
indicator illuminates before performing this maintenance. Drain accumulated water frequently. 

Maintenance on the final fuel filter / water separator is important. Follow the maintenance schedule per your Owners 
Manual. Replace the filter more frequently if highly contaminated or high moisture fuel is encountered. 

On a 5.9l engine, if the final fuel filter is replaced due to a high moisture content diesel fuel, then verify that the 
water sensor in the final filter has been cleaned. Excessive moisture may contaminate the sensor sensing probes. 
The 6.7L engine includes a new water in fuel sensor with the new final fuel filter element. 

The final fuel/water separator filter must meet or exceed OEM specifications. Some aftermarket filters may not 
meet OEM specifications. 

The final fuel I water separator filter must meet or exceed the filtration specifications listed in the table below. 

CATEGORY FUEL FILTER SPECIFICATION 

Particle Removal Efficiency Per SAE J1985 (Single 7 micron @ 98.70/0 Efficiency 
Pass) 

Dirt Holding Capacity at 1.5 PSI and 52 GPH (Bosch Greater than or equal to 15 grams 
CRFS TKU) 

Maximum Delta Pressure @ Rated Flow (Filter Installed 1.5 PSI (New) or 5 PSI (Plugged of Cold Weather) 
in Housing) 

Water Stripping Performance Per SAE J1488 95% Efficient @ 36.5 GPH 

Fluid Compatibility Commercial Diesel US#1 and US#2 (LSD/ULSD) 820 
Material Compatible with SBME (Soybean Methyl Ester) 
and RSME (Rapeseed Methyl Ester) 

Final fuel/water separator filters that meet the above specifications in the table above are approved for use on 
Cummins 5.9L and 6.7l diesel engines. 

The use of non-approved fuel filters will result in engine performance deterioration, and/or possible progressive 
damage to the engine from foreign particle ingestion, and/or fuel system component corrosion. 

NOTE: DAMAGES CAUSED BY THE USE OF FUEL FILTERS NOT APPROVED BV DAIMLERCHRVSLER MAV 
NOT BE COVERED BV THE NEW ENGINE WARRANTV. 

It is recommended that customers use the MOPAR approved or Cummins Equivalent fuel filters to protect the 
engine from debris ingestions and water contamination. 

The following final fuel/water separator filters are known to meet or exceed the specifications listed in the table 
above. 

Manufacturer Part Number 

MOPAR 05183410AA 

Cummins 4936025 

Fleetguard FS4325200 

POWER STEERING FLUID 
Mopar® ATF +4, Automatic Transmission Fluid is required in the power steering system. Substitute fluids can induce 
power steering system failure. 
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Mopar® ATF +4, Automatic Transmission Fluid when new is red in color. The ATF is dyed red so it can be identified 
from other fluids used in the vehicle such as engine oil or antifreeze. The red color is not permanent and is not an 
indicator of fluid condition. As the vehicle is driven, the ATF will begin to look darker in color and may eventually 
become brown. This is normal. ATF+4 also has a unique odor that may change with age. Consequently, odor and 
color cannot be used to indicate the fluid condition or the need for a fluid change. 

ENGINE COOLANT 

WARNING: Antifreeze is an ethylene-glycol base coolant and is harmful if swallowed or inhaled. If swal
lowed, drink two glasses of water and induce vomiting. If inhaled, move to fresh air area. Seek medical 
attention immediately. Do not store in open or unmarked containers. Wash skin and clothing thoroughly 
after coming in contact with ethylene-glycol. Keep out of reach of children. Dispose of glycol base coolant 
properly, contact your dealer or government agency for location of collection center in your area. Do not 
open a cooling system when the engine is at operating temperature or hot under pressure, personal injury 
can result. Avoid radiator cooling fan when engine compartment related service is performed, personal 
injury can result. 

CAUTION: Use of Propylene-Glycol based coolants is not recommended, as they provide less freeze pro-
tection and less corrosion protection. ' 

The cooling system is designed around the coolant. The coolant must accept heat from engine metal, in the cylinder 
head area near the exhaust valves and engine block. Then coolant carries the heat to the radiator where the tube/ 
fin radiator can transfer the heat to the air. 

The use of aluminum cylinder blocks, cylinder heads, and water pumps requires special corrosion protection. 
Mopar® Antifreeze/Coolant, 5 Year/100,OOO Mile Formula (MS-9769), or the equivalent ethylene-glycol base coolant 
with organic corrosion inhibitors (called HOAT, for Hybrid Organic Additive Technology) is recommended. This cool
ant offers the best engine cooling without corrosion when mixed with 500/0 -ethylene-glycol and 50% distilled water to 
obtain a freeze point of -37°C (-35°F). If it loses color or becomes contaminated, drain, flush, and replace with fresh 
properly mixed coolant solution. 

CAUTION: Mopar® Antifreeze/Coolant, 5 Year/100,000 Mile Formula (MS .. 9769) may not be mixed with any 
other type of antifreeze. Mixing of coolants other than specified (non-HOAT or other HOAT) may result in 
engine damage that may not be covered under the new vehicle warranty, and decreased corrosion protec
tion. 

COOLANT PERFORMANCE 
The required ethylene-glycol and water mixture depends upon climate and vehicle operating conditions. The coolant 
performance of various mixtures follows: 

Pure Water- Water can absorb more heat than a mixture of water and ethylene-glycol. This is for purpose of heat 
transfer only. Water also freezes at a higher temperature and allows corrosion. 

100 percent Ethylene-Glycol - The corrosion inhibiting additives in ethylene-glycol need the presence of water to 
dissolve. Without water, additives form deposits in system. These act as insulation causing temperature to rise to as 
high as 149°C (300°F). This temperature is hot enough to melt plastiC. The increased temperature can result in 
sever engine damage. In addition, 100 percent ethylene-glycol freezes at ·22°C (-8°F). 

50/50 Ethylene-Glycol and Water - Is the recommended mixture, it provides protection against freezing to -37°C 
(-34°F). The antifreeze concentration must always be a minimum of 44 percent, year-round in all climates. If per
centage is lower, engine parts may be eroded by cavitation. Maximum protection against freezing is provided with a 
68 percent antifreeze concentration, which prevents freezing down to -67.7°C (-90°F). A higher percentage will 
freeze at a warmer temperature. Also, a higher percentage of antifreeze can cause the engine to overheat because 
specific heat of antifreeze is lower than that of water. 

CAUTION: Richer antifreeze mixtures cannot be measured with normal field equipment and can cause prob
lems associated with 100 percent ethylene-glycol. 
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TRANSFER CASE - ALL EXCEPT NV246 
Recommended lubricant for the NV241 GENII, NV271 , NV243, NV244 GENII, and NV273 transfer cases is Mopar® 
ATF +4, Automatic Transmission Fluid. 

TRANSFER CASE - NV246 
Recommended lubricant for the NV246 transfer case is Mopar® NVG 246 Automatic Transmission Fluid or equiva
lent. 

MANUAL TRANSMISSION 

NOTE: DaimlerChrysler recommends using Mopar® lubricants or lubricants of equal quality. 

• Getrag 238 - Mopar® ATF+4 Transmission Fluid 
• G 56 - Mopar® ATF+4 Transmission Fluid 

AUTOMATIC TRANSMISSION FLUID 

AUTOMATIC TRANSMISSION (ALL BUT AISIN TRANSMISSION) 

NOTE: Refer to Service Procedures in this group for fluid level checking procedures. 

Mopar® ATF +4, Automatic Transmission Fluid is the recommended fluid for DaimlerChrysler automatic transmis
sions. 

Dexron II fluid IS NOT recommended. Clutch chatter can result from the use of improper fluid. 

Mopar® ATF +4, Automatic Transmission Fluid when new is red in color. The ATF is dyed red so it can be identified 
from other fluids used in the vehicle such as engine oil or antifreeze. The red color is not permanent and is not an 
indicator of fluid condition. As the vehicle is driven, the ATF will begin to look darker in color and may eventually 
become brown. This is normal. ATF+4 also has a unique odor that may change with age. Consequently, odor and 
color cannot be used to indicate the fluid condition or the need for a fluid change. 

AISIN TRANSMISSION 
Mopar® AS68RC, Automatic Transmission Fluid is the recommended fluid for AISIN AS68RC TRANSMISSION. 

Mopar® AS68RC, Automatic Transmission Fluid when new is red in color. The ATF is dyed red so it can be identified 
from other fluids used in the vehicle such as engine oil or antifreeze. The red color is not permanent and is not an 
indicator of fluid condition. As the vehicle is driven, the ATF will begin to look darker in color and may eventually 
become brown. This is normal. Mopar® AS68RC, also has a unique odor that may change with age. Consequently, 
odor and color cannot be used to indicate the fluid condition or the need for a fluid change. 

FLUID ADDITIVES 
Chrysler strongly recommends against the addition of any fluids to the transmission, other than those automatic 
transmission fluids listed above. Exceptions to this policy are the use of special dyes to aid in detecting fluid leaks. 

Various "special" additives and supplements exist that claim to improve shift feel and/or quality. These additives and 
others also claim to improve converter clutch operation and inhibit overheating, oxidation, varnish, and sludge. 
These claims have not been supported to the satisfaction of Chrysler and these additives must not be used. The 
use of transmission "sealers" should also be avoided, since they may adversely affect the integrity of transmission 
seals. 

BRAKE FLUID 
The brake fluid used in this vehicle must conform to DOT 3 specifications and SAE J1703 standards. No other type 
of brake fluid is recommended or approved for usage in the vehicle brake system. Use only Mopar brake fluid or an 
equivalent from a tightly sealed container. 

CAUTION: Never use reclaimed brake fluid or fluid from a container which has been left open. An open 
container of brake fluid will absorb moisture from the air and contaminate the fluid. 
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CAUTION: Never use any type of a petroleum-based fluid in the brake hydraulic system. Use of such type 
fluids will result in seal damage of the vehicle brake hydraulic system causing a failure of the vehicle brake 
system. Petroleum based fluids would be items such as engine oil, transmission fluid, power steering fluid, 
etc. 

AlC REFRIGERANT 
The refrigerant used in this air conditioning system is a HydroFluoroCarbon (HFC), type R-134a. Unlike R-12, which 
is a ChloroFluoroCarbon (CFC), R-134a refrigerant does not contain ozone-depleting chlorine. R-134a refrigerant is 
a non-toxic, non-flammable, clear and colorless liquefied gas. 

CAUTION: R-134a refrigerant is not compatible with R-12 refrigerant in an Ale system. Even a small amount 
of R-12 refrigerant added to an R-134a refrigerant system will cause Ale compressor failure. 

The NC refrigerant system is filled-for-Iife at the factory and requires no regular maintenance. Although not required 
at specific intervals, the charge level should be checked if system performance deteriorates or if a noise or leak is 
suspected (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - DIAGNOSIS AND TESTING - REFRIGER
ANT SYSTEM LEAKS). 

OPERATION .. AUTOMATIC TRANSMISSION FLUID 
The automatic transmission fluid is selected based upon several qualities. The fluid must provide a high level of 
protection for the internal components by providing a lubricating film between adjacent metal components. The fluid 
must also be thermally stable so that it can maintain a consistent viscosity through a large temperature range. If the 
viscosity stays constant through the temperature range of operation, transmission operation and shift feel will remain 
consistent. Transmission fluid must also be a good conductor of heat. The fluid must absorb heat from the internal 
transmission components and transfer that heat to the transmission case. 



FLUID - CAPACITIES & RECOMMENDED , 

SPECIFICATIONS 

RECOMMENDED FLUIDS, LUBRICANTS AND GENUINE PARTS 

ENGINE 

Component Fluids, lubricants and Genuine Parts 

Engine Coolant Mopar® Antifreeze/Coolant 5 Year/l00,000 Mile Formula HOAT (Hybrid 
Organic Additive Technology) or equivalent. 

3.7/4.7L Engine Oil Use SAE 5W-20, API Certified, meeting material standard MS-6395. 

S.7L Engine Oil (For trucks Use SAE SW-20, API Certified, meeting material standard MS-639S. 
operating under a gross 
combined weight rating less than 
14,000 Ibs.) 

S.7l Engine Oil (For 2S00/3500 Use SAE SW-30, API Certified, meeting material standard MS-6395. 
trucks operating under a gross 
combined weight rating greater 
than 14,000 Ibs.) 

6.1 L Engine Oil We only recommend synthetic engine oils, such as Mobil 1®, that are API 
Certified and meet the requirements of Material Standard MS-10725. 

Engine Oil Filter Mopar ® Engine Oil Filter, PIN 5281090 or equivalent. 

Spark Plugs (3.7L Engine) ZFR6F - 11 G (NGK) (1.1 mm (0.043 in.) 

Spark Plugs (4.7L Engine) Upper Bank - FR8TE2 (1.0 mm (.040 in.) 
Lower Bank - FR8T1332 (1.2mm (0.50 in.) 

Spark Plugs (5.7l Engine) REC14MCC4 (1.0 mm (.040 in.) 

Fuel Selection (all except S.7l 87 Octane, (R+M)/2 Method 
Engine) 

Fuel Selection (5.7l Engine) 89 Octane, (R+M)/2 Method, Mid-Grade Preferred (87 Octane acceptable) 

ENGINE - DIESEL 

Component Fluids, lubricants and Genuine Parts 

Engine Coolant Mopar ® Antifreeze/Coolant 5 Year/l00,OOO Mile Formula HOAT (Hybrid 
Organic Additive Technology) or equivalent. 

6.7l HO Turbo Diesel Engine Oil Use (SAE 15W-40, API CJ-4 Certified, that meets DaimlerChrysler Material 
Standards MS-10902. Products meeting Cummins CES 20081 Standards 
may also be used.) 

Engine Oil Filter Mopar ® Engine Oil Filter, PIN 0508328SAA or equivalent. 

Engine Fuel Filter (6.7l Diesel Mopar ® Fuel Filter, PIN 05183410AA or equivalent. Must meet 7 micron 
Engine) rating. Using a fuel filter that does not meet the manufacturers filtration 

and water separating requirements can severely impact fuel system life 
and reliability. 

Crankcase Ventilation Filter (6.7l Mopar ® CCV Filter, PIN 68001433AA or equivalent. 
Diesel Engine) 
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Component Fluids, Lubricants and Genuine Parts 

Fuel Selection (6.7L Diesel Use good quality diesel fuel from a reputable supplier in your vehicle. Federal 
Engine) law requires that you must fuel this vehicle with Ultra Low Sulfur Highway 

Diesel fuel (15 ppm Sulfur maximum) and prohibits the use of Low Sulfur 
Highway Diesel fuel (500 ppm Sulfur maximum) to avoid damage to the 
emissions control system. For most year-round service, No.2 diesel fuel 
meeting ASTM specification 0-975 Grade S15 will provide good performance. 
If the vehicle is exposed to extreme cold (below 20°F or -7°C), or is required 
to operate at colder-than-normal conditions for prolonged periods, use 
ctimatized No.2 diesel fuel or dilute the No.2 diesel fuel with 50% No. 1 
diesel fuel. This will provide better protection from fuel gelling or wax-plugging 
of the fuel filters. 
This vehicle is fully compatible with biodiesel blends up to 5% biodiesel 
meeting ASTM specification 0-975. 

ENGINE· CAB CHASSIS 

Component Fluids, Lubricants and ·Genuine Parts 

Engine Coolant Mopar ® Antifreeze/Coolant 5 Year1100,000 Mile Formula HOAT (Hybrid 
Organic Additive Technology) or equivalent. 

5.7L Gas Engine Oil (For trucks Use SAE 5W-20, API Certified, meeting material standard MS-6395. 
operating under a gross 
combined weight rating less 
than 14.000 Ibs.) 

5.7L Gas Engine Oil (For trucks Use SAE 5W-30, API Certified, meeting material standard MS-6395. 
operating under a gross 
combined weight rating greater 
than 14,000 Ibs.) 

5.9L HO Turbo Diesel Engine Use (SAE 15W-40, API CI-4/SM Certified, that meets DaimlerChrysler 
Oil Standards. ) 

Engine Oil 6.7L Turbo Diesel Use (SAE 15W-40, API CJ-4 Certified, that meets DaimlerChrysler Material 
Standards MS-10902. Products meeting Cummins CES 20081 Standards may 
also be used.) 

Engine Oil Filter (5.7L Gas Mopar ® Engine Oil Filter, PIN 5281090 or equivalent. 
Engine) 

Engine Oil Filter (5.9L Diesel Mopar ® Engine Oil Filter, PIN 05083285AA or equivalent. 
Engine) 

Engine Oil Filter (6.7L Diesel Mopar ® Engine Oil Filter, PIN 05083285AA or equivalent. Must meet 7 micron 
Engine) rating. 

Engine Fuel Filter (6.7L Diesel Mopar ® Fuel Filter, PIN 05183410AA or equivalent. Must meet 7 micron rating. 
Engine) Using a fuel filter that does not meet the manufacturers filtration and 

water separating requirements can severely impact fuel system life and 
reliability. 

Crankcase Ventilation Filter Mopar ® CCV Filter, PIN 68001433AA or equivalent. 
{6.7L Diesel Engine} 

Fuel Selection (5.7L Gas 89 Octane, (R=M)/2 Method, Mid-Grade Preferred (87 Octane acceptable). 
Engine) 
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Component Fluids, Lubricants and Genuine Parts 

Fuel Selection (5.9L Diesel Use good quality diesel fuel from a reputable supplier. For most year-round 
Engine) service, No. 2 diesel fuel meeting ASTM specification 0-975 will provide good 

performance. If the vehicle is exposed to extreme cold (below 20 degrees F or 
-7 degrees C), or is required to operate at colder-than-normal conditions for 
prolonged periods, use climatized No.2 diesel fuel or dilute the No.2 diesel 
fuel with 50% No.1 diesel fuel. This will provide better protection from fuel 
gelling or wax-plugging of the fuel filters. 
This vehicle is fully compatible with biodlesel blends up to 5% biodiesel 
meeting ASTM specification 0·6751. 

Fuel Selection (6.7L Diesel Use good quality diesel fuel from a reputable supplier in your vehicle. Federal 
Engine) law requires that you must fuel this vehicle with Ultra Low Sulfur Highway 

Diesel fuel (15 ppm Sulfur maximum~) and'prohibits the use of Low Sulfur 
Highway Diesel fuet (500 ppm Sulfur maximum) to avoid damage to the 
emissions control system. For most year-round service, No.2 diesel fuel 
meeting ASTM specification D~975 Grade S 15 will provide good performance. 
If the vehicle is exposed to extreme cold (below 20°F or -7°C), or is required to 
operate at colder-than-normal conditions for prolonged periods, use climatized 
No.2 diesel fuel or ditute the No.2 diesel fuel with 50% No.1 diesel fuel. This 
will provide better protection from fuel gelling or wax-plugging of the fuel fUters. 
This vehicle is fully compatible with biodiesel blends up to 5% biodiesel 
meeting ASTM specification 0-975. 

Spark Plugs (5.7L Engine) REC14MCC4 {1.14 mm (.043 in. gap) 

ENGINE - EXPORT 

Component Fluids, Lubricants and Genuine Parts 

Engine Coolant Mopar® Antifreeze/Coolant 5 Year/100,OOO Mile Formula HOAT (Hybrid 
Organic Additive Technology) or equivalent. 

Engine Oil - Gasoline (Non ACEA For best performance and maximum protection under all types of operating 
Categories) conditions, the manufacture only recommends engine oils that are API 

certified and meet the requirements of DaimlerChrysler Material Standard 
MS-6395. Use Mopar or an equivalent oil meeting the specification MS-6395. 
These Certified Oils exhibit the American Petroleum Institute (API) Engine Oil 
Certification Symbol on the front of the oil container. This symbol means that 
the oil has been tested, certified, and licensed by the American Petroleum 
Institute (API) to meet the oil standards required by the manufacturers. The 
manufacturer only recommends API Certified engine oils that meet the 
requirements of DaimlerChrysler Material Standard MS-6395. 

Engine Oil - Gasoline (ACEA For countries that use the ACEA European Oil Categories for Servtce Fill Oils, 
Categories) use engine oils that meet the requirements of ACEA A3/B3, A3/B4 or A5/B5. 

Engine Oil Filter Mopar® Engine Oil Filter, PIN 5281090 or equivalent. 

Spark Plugs (3.7L Engine) ZFR6F - 11 G (NGK) (1.1 mm (0.042 in. gap) 

Spark Plugs (4.7L Engine) RC12MCC4 (1.01 mm (.040 in. gap) 

Spark Plugs (5.7L Engine) REC14MCC4 (1.14 mm (.045 in. gap) 

Fuel Selection 91 RON Octane, 87 (R+M)/2 Method 

CHASSIS 

Component Fluids, Lubricants and Genuine Parts. 

Automatic Transmission Mopar ® ATF+4, Automatic Transmission Fluid. 

Transfer Case Mopar ® ATF+4, Automatic Transmission Fluid. 
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Component Fluids, Lubricants and Genuine Parts. 

NVG 246 Automatic Transfer Case Mopar ® PN OS179014AA, NVG 246 Automatic Transmission Fluid or 
Only equivalent. 

Manual Transmission Fluid (G238). Mopar ® ATF+4, Automatic Transmission Fluid. 

Manual Transmission Fluid (G-S6) Mopar ® ATF+4. Automatic Transmission Fluid. 

Clutch Linkage Multipurpose Grease, NLGI Grade 2 E.P. or equivalent. 

nt Driveshaft Grease Fitting. Use Mopar ® type MS-6S60 (lithium based grease), or equivalent. 

nt Axle (4X4) (C20SFD. and GL-S SAE 7SW-90 (MS-9763) or equivalent. 
SRBI) 

Front Axle (4X4) (9 1/4 AA, 9 1/4 GL-5 SAE Mopar ® Synthetic Gear Lubricant 7SW-90 or equivalent. 
AAEL) 

1500 Model Rear Axle (9 1/4) Mopar ® Synthetic Gear Lubricant SAE 7SW-140 (MS-8985). 
Limited-Slip Rear Axles on 1S00 Models Require the addition of 118 ml (4 
ounces) Mopar ® limited slip additive or equivalent. 

2S00/3S00 Model Front and Rear Synthetic, GL-5 SAE, 75W-90 or equivalent. 
Axle (10 1/2 AA, 10 1/2 AA EL, 11 Limited-Slip 1 0.S/11.S inch Rear Axles DO NOT REQUIRE a limited slip 
1/2 AA, and 302RBI) additive. 

Brake Master Cylinder Mopar ® DOT 3 and SAE J1703 should be used or equivalent. If DOT 3 
brake flu'd is not available, then DOT 4 is acceptable. Use only 
recommended brake fluids. 

Power Steering Reservoir 0 Mopar ® ATF+4, Automatic Transmission Fluid 

<> Power steering fluid capacities are dependent on engine/chassis options as well as steering gear/cooler 
options. Depending on type and size of internal cooler, length and inside diameter of cooler lines, or use of an 

auxiliary cooler, these capacities may vary. Refer to 19, Steering for proper fill and bleed procedures. 

CHASSIS - DIESEL 

Component Fluids, Lubricants and Genuine Parts. 

Automatic Transmission Mopar ® ATF+4, Automatic Transmission Fluid. 

Transfer Case Mopar ® ATF+4, Automatic Transmission Fluid. 

Manual Transmission Fluid G-56 Mopar ® ATF+41 Automatic Transmission Fluid. 

Clutch Linkage Multipurpose Grease, NLGI Grade 2 E.P. or equivalent. 

Front and Rear Axle Fluid GL-S SAE 7SW-90 Synthetic or equivalent. 
2S00/3S00 Models 2500/3500 axles do not require limited slip additive. 

Brake Master Cylinder Mopar ® DOT 3 a,nd SAE J1703 should be used or equivalent. If DOT 3 
brake fluid is not available, then DOT 4 is acceptable. Use only 
recommended brake fluids. 

Reservoir 0 Mopar ® ATF+4, Automatic Transmission Fluid -
<> Power steering fluid capacities are dependent on engine/chassis options as well as steering gear/cooler 

options. Depending on type and size of internal cooler, length and inside diameter of cooler lines, or use of an 
auxiliary cooler, these capacities may vary. Refer to 19, Steering for proper fill and bleed procedures. 

CHASSIS - CAB CHASSIS 

Component Fluids, Lubricants and Genuine Parts. 

Automatic Transmission (S Speed Mopar ® ATF+4, Automatic Transmission Fluid. 
545RFE) 

Automatic Transmission (6 Speed Mopar ® ATF+4, Automatic Transmission Fluid. 
68RFE) 

Automatic Transmission (6 Speed Mopar ® AS68RCTM Automatic Transmission Fluid 
AS68RC) 
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Component Fluids, Lubricants and Genuine Parts. 

Transfer Case Mopar ® ATF+4, Automatic Transmission Fluid. 

Manual Transmission Fluid G-56 Mopar ® ATF+4, Automatic Transmission Fluid. 

Clutch Linkage Multipurpose Grease, NLGI Grade 2 E.P. or equivalent. 

Front and Rear Axle Fluid (3500) GL-S SAE 7SW-90 Synthetic or equivalent. 
Limited slip additive is not required. 

Front and Rear Axle Fluid GL·5 SAE 75W-90 Synthetic (MS-9763) or equivalent. 
(4S00/5500) 

Brake Master Cylinder Mopar ® DOT 3 and SAE J1703 should be used or equivalent. 

Power Steering Reservoir <> Mopar ® ATF+4, Automatic Transmission Fluid 

<> Power steering fluid capacities are dependent on engine/chassis options as well as steering gear/cooler 
options. Depending on type and size of internal cooler, length and inside diameter of cooler lines, or use of an 

auxiliary cooler, these capacities may vary. Refer to 19, Steering for proper fill and bleed procedures. 

CHASSIS - EXPORT 

Component Fluids, Lubricants and Genuine Parts. 

Automatic Transmission Mopar ® ATF+4, Automatic Transmission Fluid 

Transfer Case Mopar ® ATF+4, Automatic Transmission Fluid 

NVG 246 Automatic Transfer Case Mopar ® PN 05179014AA, NVG 246 Automatic Transmission Fluid or 
Only equivalent. 

Manual Transmission Fluid (G238) Mopar ® ATF+4, Automatic Transmission Fluid. 

Manual Transmission Fluid G-S6 Mopar ® ATF+4, Automatic Transmission Fluid 

Clutch Linkage Multipurpose Grease, NLGI Grade 2 E.P. 

1S00 Model Front Axle (4X4) GL-5 SAE 7SW-90 

1500 Model Rear Axle Mopar ® Synthetic Gear Lubricant SAE 7SW-140 (MS-898S). 
Limited-Slip Rear Axles on 1500 Models Require the addition of 118 ml (4 
ounces) Mopar® limited slip additive. 

2500/3S00 Model Front and Rear Synthetic, GL-5 SAE, 75W-90. 
Axle Limited-Slip 1 0.S/11.5 inch Rear Axles DO NOT REQUIRE a limited slip 

additive. 

Brake Master Cylinder Mopar ® DOT 3 and SAE J1703 should be used. If DOT 3 brake fluid is not 
available, then DOT 4 or DOT 4+ is acceptable. Use only recommended 
brake fluids. 

Power Steering Reservoir <> Mopar ® ATF+4, Automatic Transmission Fluid 

<> Power steering fluid capacities are dependent on engine/chassis options as well as steering gear/cooler 
options. Depending on type and size of internal cooler, length and inside diameter of cooler lines, or use of an 

auxiliary cooler, these capacities may vary. Refer to 19, Steering for proper fill and bleed procedures. 

AXLES 

Axle Type Fluid Capacities Friction Modifier 

Corporate Axles 

Front Axle C20SF 
SAE 75W-90 56 ounces 1.6 Liters OPEN -

Front Axle C200F Synthetic Gear 
57.5 ounces 1.7 Liters OPEN Lubricant 75W-140 -

Front Axle C200FE Synthetic Gear 
57.5 ounces 1.7 Liters 4.0 ounces (118 ml) ANTI-SPIN Lubricant 75W-140 
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Axle Type Fluid Capacities Friction Modifier 
Rear Axle 8.25 Synthetic Gear 

4.4 ounces 2.08 Liters -OPEN Lubricant 75W-140 

Rear Axle 8.25 Synthetic Gear 
72 ounces 2.1 Liters 4.0 ounces (118 ml) ANTI-SPIN Lubricant 75W-140 

Rear Axle 9.25 Synthetic Gear 
74 ounces 2.2 Liters -OPEN Lubricant 75W-140 

Rear Axre 9.25 Synthetic Gear 
72 ounces 2.1 Liters 4.0 ounces (118 ml) ANTI-SPIN Lubricant 75W-140 

Rear Axle C213R Synthetic Gear 
70 ounces 2.07 Liters -OPEN Lubricant 75W-140 

Rear Axle C213RE Synthetic Gear 
75.5 ounces 2.24 Liters 4.0 ounces (118 ml) ANTI-SPIN Lubricant 75W-140 

Dana Axles 

Front Axle 186 FBI Synthetic Gear 
2.1 pints 1.0 Liters -OPEN Lubricant 80W-90 

Front Axle 186 FIA Synthetic Gear 
2.6 pints 1.24 Liters -OPEN Lubricant 80W-90 

Front Axle 216 FBI Synthetic Gear 
2.7 pints 1.3 Liters -ANTI-SPIN Lubricant 80W-90 

Rear Axle 226 RBI SAE 80W-90 
OPEN (Trailer Towing 4.75 pints. 2.25 Liters -Synthetic Gear 

Lubricant 75W-140) 

Rear Axle 226 RBI SAE 80W-90 
ANTI-SPIN (Trailer Towing 

4.75 pints 2.25 Liters 3.4 ounces (0.1 ml) 
Synthetic Gear 

Lubricant 75W-140) 

Rear Axle 226 RIA 
SAE 75W-90 46 ounces 1.35 Liters -

ANTI-SPIN 

Rear Axle 302 RBI Synthetic Gear 
223 ounces 6.6 Liters -

OPEN Lubricant 75W-90 

Rear Axle 302 RBI Synthetic Gear 
223 ounces 6.6 Liters -ANTI-SPIN Lubricant 75W-90 

American Axles 

Front Axle 9.25 Synthetic Gear 
74 ounces 2.2 Liters -

OPEN Lubricant 75W-90 

Front Axle 9.25 Synthetic Gear 
68 ounces 2.0 Liters -

ANTI-SPIN Lubricant 75W-90 

Rear Axle 10.5 Synthetic Gear 
85 ounces 2.5 Liters -

OPEN Lubricant 7SW-90 

Rear Axle 10.5 Synthetic Gear 
85 ounces 2.5 Liters -

ANTI-SPIN Lubricant 75W-90 

Rear Axle 11.5 Synthetic Gear 
142 ounces 4.2 Liters -

OPEN Lubricant 75W-90 

Rear Axle 11.5 Synthetic Gear 135 ounces 4.0 Liters -
ANTI-SPIN Lubricant 75W-90 

Magna Axles 

I FRONT AXLE 275 I Synthetic Gear 172 ounces I 5.1 Liters -
FBI OPEN Lubricant 75W-90 
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CAPACITIES 

DESCRIPTION U.S. Metric 

Fuel (Approximate) 

1500 Shortbed Models 26 Gallons 98 Liters 

1500 Longbed Models 35 Gallons 132 Liters 

1500 Shortbed Models 34 Gallons 128 Liters 

2500 Shortbed Models 34 Gallons. 128 Liters 

2500 Longbed Models 35 Gallons. 132 Liters 

3500 Shortbed Models 34 Gallons. 128 Liters 

3500 Longbed Models 35 Gallons 132 Liters 

Engine Oil (with filter) 

3.7L Engine V-6, (SAE 5W-20, API 
5.0 Quarts 4.7 Liters 

Certified) 

4.7L Engine V-8, (SAE 5W-20, API 
6.0 Quarts 5.7 Liters 

Certified) 

5.7L Engine V-8 (SAE 5W-20, API 
Certified). For trucks operating 

7.0 Quarts 6.6 Liters 
under a gross combined weight 

rating less than 14,000 Ibs. 

5.7L Engine V-8 (SAE 5W-30, API 
Certified. For 25001 3500 trucks 

operating under a gross combined 7.0 Quarts 6.6 Liters 
weight rating greater than 14,000 

Ibs. 

Cooling System 

3.7L (Mopar ® Antifreeze/Coolant 5 
17 Quarts 16 Liters 

Year/100,000 Mile Formula) 

4.7L (Mopar ® Antifreeze/Coolant 5 
17 Quarts 16 Liters 

Year/100,000 Mile Formula) 

S.7L (Mopar ® Antifreeze/Coolant 5 
18.7 Quarts 17.7 Liters 

Year/100,000 Mile Formula) 

6.7L Diesel (Mopar ® Antifreeze/ 
Coolant 5 Year/100,000 Mile 22.6 Quarts 21.4 Liters 

Formula) 

AlC REFRIGERANT SYSTEM 

3.7/4.7/5.7L Engines 1.604 Pounds 0.728 Kilograms 

5.9/6.7L Diesel Engines 1 .873 Pounds 0.850 Kilograms 

AUTOMATIC TRANSMISSION 

Service Fill - 42RLE 4.0 Quarts 3.8 Liters 

Overhaul Fill - 42RLE 8.7 Quarts 0 8.3 Liters 

Service Fill - 45RFE/545RFE 
4X2 - 5.5 Quarts 4X2 - 5.2 Liters 

4X4 -6.5 Quarts 4X4 - 6.2 Liters 

Overhaul - 45RFE/545RFE 14.8-16.9 Quarts 0 14-16 Liters 

Service Fill - 48RE 4.0 Quarts 3.8 Liters 

Overhaul - 48RE 14.8-16.9 Quarts 0 14-16 Liters 

Service Fill - 68RFE 
4X2 -5.5 Quarts 4X2 - 5.2 Liters 

4X4 - 6.5 Quarts 4X4 - 6.2 Liters 

Overhaul -68RFE 16.4-17.5 Quarts 0 15.6-16.6 Liters 
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DESCRIPTION U.S. Metric 

Service Fill -AS68RC 7.2 Quarts 6.8 Liters 

Overhaul - AS68RC 13.74 Quarts 0 13 Liters 0 

o Dry fill capacity. Depending on type and size of internal cooler, length and inside diameter of cooler lines, or 
use of an auxiliary cooler, these figures may vary. (Refer to 21 - TRANSMISSION and TRANSFER CASEI 

AUTOMATIC TRANSMISSION 42RLE/FLUID - STANDARD PROCEDURE) (Refer to 21 - TRANSMISSION and 
TRANSFER CASE/AUTOMATIC TRANSMISSION 45/545RFE/FLUID - STANDARD PROCEDURE) (Refer to 21 -

TRANSMISSION and TRANSFER CASE/AUTOMATIC TRANSMISSION 48RE/FLUID - STANDARD 
PROCEDURE) 

MANUAL TRANSMISSION 

DIESEL ENGINE - G56 12.4 Pints 5.9 Liters 

5.7 L ENGINE - G56 10.7 Pints 5.1 Liters 

GETRAG 238 4.6 Pints 2.2 Liters 

TRANSFER CASE 

NV241 GENII 3.4 Pints 1.6 Liters 

NV243 3.4 Pints 1.6 Liters 

NV244 GENII 3.4 Pints 1.6 Liters 

NV246 4.0 Pints 1.9 Liters 

NV271 4.0 Pints 1.89 Liters 

NV273 4.0 Pints 1.89 Liters 

** Includes 0.9L (1.0 qts.) for coolant reservoir. 

*Nominal refill capacities are shown. A variation may be observed from vehicle to vehicle due to manufacturing 
tolerance and refill procedure. 

CAPACITIES - DIESEL 

DESCRIPTION U.S. Metric 

Fuel (Appoximate) 

2500 Shortbed Models 34 Gallons. 128 Liters 

2500 Longbed Models 35 Gallons 132 Liters 

3500 Shortbed Models 34 Gallons 128 Liters 

3500 Longbed Models 35 Gallons 132 Liters 

Engine Oil 

5.9L Diesel Engine 1-6 12.0 Quarts 11.4 Liters 

6.7L HO Turbo Diesel Engine 1-6 (SAE 15W-40, API 12 Quarts 11.4 Liters 
CJ-4 Certified, that meets CES 20081 Standards.) 

Cooling System 

5.9L Diesel Engine 1-6 28.2 Quarts 26.5 Liters 

6.7L Diesel Engine 1-6 22.6 Quarts 21.4 Liters 

CAPACITIES - CAB CHASSIS 

U.S. Metric 

Fuel (Appoximate) 

5.7L Gas Engine 

Standard Rear Tank 52 Gallons. 197 Liters 

Optional Midship Tank 22 Gallons 83 Liters 

6.7L HO Turbo Diesel Engine 
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u.s. Metric 

Standard Rear Tank 52 Gallons 197 Liters 

Optional Midship Tank 22 Gallons 83 liters 

Engine Oil (with filter) 

5.7l Gas Engine V-8 (SAE 5W-30, API Certified). For 7.0 Quarts 6.6 Liters 
trucks operating under a gross combined weight rating 

greater than 14,000 Ibs. 

5.7l Gas Engine V-8 (SAE 5W-20, API Certified). For 7.0 Quarts 6.6 Liters 
trucks operating under a gross combined weight rating 

less than 14,000 Ibs. 

6.7l HO Turbo Diesel Engine 1-6 (SAE 15W-40, API 12 Quarts 11.4 Liters 
CJ-4 Certified, that meets CES 20081 Standards.) 

Cooling System 

6.7l Diesel Engine 1-6 22.6 Quarts 21.4 liters 

5.7L Gas Engine (Mopar ® Antifreeze/Coolant 5 1B.7 Quarts 17.7 Liters 
Year/l00,OOO Mile or equivalent 

CAPACITIES - EXPORT 

DESCRIPTION U.S. Metric 

Fuel 

1500 Shortbed Models 26 Gallons 98 Liters 

1500 longbed Models 35 Ganons. 132 Liters 

2500 Shortbed Models 34 Gallons 128 liters 

2500 longbed Models 35 Gallons 132 Liters 

3500 Shortbed Models 34 Gallons 128 Liters 

3500 longbed Models 35 Gallons 132 Liters 

Engine Oil (with filter) 

3.7l Engine V-6 (SAE SW-20, API Certified, GF-31 
5.0 Quarts 4.7 Liters 

ACEA A l/B1, A2IB2, or A3/B3) 

4.7l Engine V-B (SAE 5W-20, API Certified, GF-31 
6.0 Quarts 5.7 liters 

ACEAA1/B1, A2IB2, or A3/B3) 

S.7L Engine V-8 (SAE SW-20, API Certified, GF-31 
ACEAA1/B1, A2IB2, or A3/B3) For trucks operating 

7.0 Quarts 6.6 Liters 
under a gross combined weight rating less than 14,000 

Ibs. 

S.7l Engine V-8 (SAE SW-30, API Certified), GF-3/ 
ACEA Al/B1, A2IB2, or A3/B3). For 2500/3500 trucks 

7.0 Quarts 6.6 Liters operating under a gross combined weight rating 
greater than 14,000 Ibs. 

Cooling System 

3.7L (Mopar ® Antifreeze/Coolant 5 Year/100,000 Mile 
17 Quarts 16 Liters Formula) 

4.7L (Mopar ® Antifreeze/Coolant 5 Year/l00,000 Mile 
17 Quarts 16 Liters Formula) 

5.7L (Mopar ® Antifreeze/Coolant 5 Year/100,000 Mile 
18.7 Quarts 17.7 Liters Formula) 
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MAINTENANCE SCHEDULES 

DESCRIPTION 

MAINTENANCE SCHEDULES - GAS/CAB CHASSIS GAS/POWER WAGON 
The oil change indicator system will remind you that it is time to take your vehicle in for scheduled maintenance. 

The "Change Oil" message will flash in the instrument cluster odometer and a single chime will sound, indicating 
that an oil change is necessary. 

Based on engine operation conditions the oil change indicator message will illuminate, this means that service is 
required for your vehicle. Have your vehicle serviced as soon as possible, within the next 500 miles (805 km). 

NOTE: 
• The oil change indicator message will not monitor the time since the last oil change. Change your vehi

cles oil if it has been 6 months since your last oil change even if the oil change indicator message is 
NOT illuminated. 

• Change your engine oil more often if you drive your vehicle off-road for an extended period of time. 
• Under no circumstances should oil change intervals exceed 6,000 miles (10,000 km) or 6 months, which

ever comes first. 

Your dealer will reset the oil change indicator message after completing the scheduled oil change. If this scheduled 
oil change is performed by someone other than your dealer the message can be reset by referring to the steps 
described under "OdometerlTrip Odometer" under "Instrument Cluster Description" in Section 4 of this manual. 

At Each Stop for Fuel 

• Check the engine oil level about 5 minutes after a fully warmed engine is shut off. Checking the oil level while 
the vehicle is on level ground will improve the accuracy of the oil level reading. Add oil only when the level is 
at or below the ADD or MIN mark. 

• Check the windshield washer solvent and add if required. 

Once a Month 

• Check tire pressure and look for unusual wear or damage. 
• Inspect the battery and clean and tighten the terminals as required. 
• Check the fluid levels of coolant reservoir, brake master cylinder, power steering and transmission and add as 

needed. 
• Check all lights and other electrical items for correct operation. 

At Each Oil Change 

• Change the engine oil filter. 
• Inspect the brake hoses and lines. 
• Check the Manual Transmission fluid level. 

CAUTION: Failure to perform the required maintenance items may result in damage to the vehicle. 

Required Maintenance Intervals 

NOTE: 
** Vehicles built with the 4.7L engine are equipped with sixteen spark plugs, one set is located on the top 
of the engine under the coils and the second set is located on the side of the engine. 
The spark plugs located under the coils are a standard plug and must be changed every 30,000 miles (50 
000 km) 
The spark plugs located on the side of the engine are a premium plug and must be changed every 102,000 
miles (170 000 km). 



0-22 LUBRIC~ION & M~NTENANCE~~~~~~~~~~~~~~~~DR 

Perform Maintenance Every 
(Where time and mileage are listed, follow the interval 

that occurs first.) 

Maintenance Items Miles Kilometers or Months 

Change the engine oil and engine oil filter. 6,000 10000 6 

Rotate TIres. 6,000 10000 6 

Lubricate outer tie rod ends 2500/3500 (4X4) models 6,000 10000 6 
only. 

Lube Front Drive Shaft Fitting (2500/3500, 4x4 only). 6,000 10 000 6 

If using your vehicle for any of the following: Dusty or 
off-road conditions. Inspect the engine air cleaner filter, 12,000 20000 12 
replace if necessary. 

Inspect the brake linings, replace if necessary. 12,000 20000 12 

Inspect the front & rear axle fluid, change if using your 
vehicle for police, taxi, fleet, off-road or frequent trailer 18,000 30 000 18 
towing. 

Inspect the CV Joints. Perform the first inspection at 
24,000 40000 24 

12,000 miles (20 000 km) or 12 months. 

Inspect Exhaust System. Perform the first inspection at 
24,000 40000 24 

12,000 miles (20 000 km) or 12 months. 

Inspect the front suspension, tie rod ends and boot 
24,000 40 000 24 

seals, replace if necessary. 

Replace the engine air cleaner filter. 30,000 50000 30 

Inspect the transfer case fluid. 30,000 50000 30 

Replace the top row of spark plugs on 4.7L 
30,000 50000 30 engines. ** 

Replace the spark plugs on 3.7L and 5.7L engines. 30,000 50000 30 

Change the automatic transmission fluid & main sump 
filter, if using your vehicle for any of the following: 
police, taxi, fleet, snow plowing, or frequent trailer 
towing. (If equipped with a 4.7U5.7L engine, also 60,000 100000 60 
replace the spin-on cooler return filter (if equipped) at 
120,000 mi (200 000 km) or 120 months, if used for 
any of the above conditions). 

Change the transfer case fluid if using your vehicle for 
any of the following: police, taxi, fleet, off-road or 60,000 100 000 60 
frequent trailer towing. 

Change the manual transmission fluid if using your 
vehicle for any of the following: trailer towing, snow 
plowing, heavy loading, taxi, police, delivery service 

60,000 100 000 60 (commercial service), off-road, desert operation or more 
then 50% of your driving is at sustained high speeds 
during hot weather, above 90Fo (32CO). 

Inspect and replace PCV valve if necessary. 90,000 150000 90 

Flush and replace the engine coolant. 102,000 170000 60 

Replace the ignition cables on 4.7L engines. 102,000 170000 102 

Replace the side row of spark plugs on 4.7L 
102,000 170000 102 engines. ** 

Replace Accessory Drive 8elt(s). 120,000 200000 120 
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WARNING: 
You can be badly injured working on or around a motor vehicle. Do only that service work tor which you 
have the knowledge and the right equipment. It you have any doubt about your ability to perform a service 
job, take your vehicle to a competent mechanic. 

MAINTENANCE SCHEDULES - 5.9L CUMMINS TURBO DIESEL 
There are two maintenance schedules that show the required service for your vehicle. 

First is Schedule ue". It is for vehicles that are operated under the conditions that are listed below and at the 
beginning of the schedule. . 

• Frequent short trips where the engine does not achieve full operating temperature (operating temperature 
defined as 1900 F (660 C ) coolant temperature). 

• Extensive engine idling (over 10 minutes per hour of operation) at ambient temperatures less than 32° F (0° 
C). 

• Driving in dusty conditions. 
• Frequent trailer towing. 
• Taxi t police, or delivery service (commercial service). 
• Off-road or desert operation. 
• Extensive operation at high engine speeds (greater than .. 2900 rpm) and loads (greater than 700/0 throttle). 

NOTE: Most vehicles are operated under the conditions listed for Schedule "8". 

NOTE: If ANY o. these apply to you then change your coolant every 100,000 miles (160 000 km) or 60 
months, whichever comes first and follow schedule "en of the "Maintenance Schedules" section of. this 
manual. . 

Second is Schedule "An. It is for vehicles that are not operated under any of the conditions listed under Schedule 
"8". 

Use the schedule that best describes your driving conditions. Where time and mileage are listed, follow the interval 
that occurs first. 

CAUTION: Failure to perform the required maintenance Items may result in damage to the vehicle. 

At Each Stop for Fuel 

• Check the engine oillevet about 15 minutes after a fully warmed engine is shut off. Checking the oil level while 
the vehicle is on level ground will improve the accuracy of the oil level reading. Add oil only when the level is 
at or below the ADD or MIN mark. 

• Check the windshield washer solvent and add if required. When refilling the washer fluid reservoir, take some 
washer fluid and apply it to a cloth or towel and wipe clean the wiper blades, this will help blade performance. 

Once a Month 

• Check tire pressure and look for unusual wear or damage. 
• Inspect the batteries and clean and tighten the terminals as required. 
• Check the fluid levels of coolant reservoir, brake master cylinder, and transmission and transfer case (if 

equipped), add as needed. 
• Check Filter MinderTM. Replace air cleaner filter element if necessary. 
• Check all lights and aU other electrical items for correct operation. 
• Drain water from the fuel filter. 

At Each Oil Change . 

• Change the engine oil filter. 
• Inspect the exhaust system. 
• Inspect the brake hoses. 
• Inspect the U-Joints ( if equipped) and front suspension components. 
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• Check the automatic transmission fluid level. 
• Check the manual transmission fluid level. 
• Check the coolant level, hoses, and clamps. 
• Lubricate outer tie rod ends. 
• Lubricate Front Drive Shaft Fitting 

Schedule "8" 
Follow schedule "B" if you usually operate your vehicle under one or more of the following conditions. 

• Frequent short trips where the engine does not achieve full operating temperature (operating temperature 
defined as 1900 F (660 C ) coolant temperature). 

• Extensive engine idling (over 10 minutes per hour of operation) at ambient temperatures less than 32° F (0° 
C). 

• Driving in dusty conditions. 
• Frequent trailer towing. 
• Taxi, police, or delivery service (commercial service). 

• Off-road or desert operation. 
• Extensive operation at high engine speeds (greater than 2900 rpm) and loads (greater than 70% throttle). 

NOTE: If ANY of these apply to you then change your coolant every 100,000 miles (160 000 km) or 60 
months, whichever comes first and follow schedule "B" of the "Maintenance Schedules" section of this 
manual. 

Miles 7,500 15,000 22,500 30,000 37,500 

(Kilometers) (12 000) (24000) (36 000) (48 000) (60 000) 

Change engine oil and engine oil filter. X X X X X 

Lubricate Front Drive Shaft Fitting (2500/3500, 4X4). X X X X X 

Rotate tires. X X X X X 
Check spare tire for proper pressure and correct X X X X X stowage. 

Lubricate outer tie rod ends 250013500 (4X4) models. X X X X X 

Check transfer case fluid level (4X4). X 

Change front axle fluid (4x4) X X 

Change rear axle fluid. X X 

Replace fuel filter element. X X 

Inspect drive belts, replace as necessary. X 

Inspect brake linings. X X 

Inspect and adjust parking brake if necessary. X X 

Inspect front wheel bearings. X 

Drain and refill automatic transmission fluid. Replace 
X 

filter and adjust bands (48RE only) 

Miles 45,000 52,500 60,000 67,500 75,000 

(Kilometers) (72 000) (84000) (96 000) (108 000) (120000) 

Change engine oil and engine oil filter. X X X X X 

Lubricate Front Drive Shaft Fitting (2500/3500, 
X X X X X 4X4). 

Rotate tires. X X X X X 

Check spare tire for proper pressure and 
X X X X X correct stowage. 
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Miles 45,000 52,500 60,000 67,500 75,000 

(Kilometers) (72000) (84 000) (96000) (108 000) (120000) 

Lubricate outer tie rod ends 2500/3500 (4X4) X X X X X 
models. 

Drain and refill transfer case fluid (4X4) X 

Change front axle fluid (4x4) X X X 

Change rear axle fluid. X X X 

Flush and replace engine coolant at 60 
months, if not replaced at 100,000 miles (160 X 
000 km). 

Inspect drive belts, replace as necessary. X X 

Inspect brake linings. X X X 

Inspect and adjust parking brake if necessary. X X X 

Inspect front wheel bearings. X 

Replace fuel filter element. X X X 

Change 6 - speed manual transmission 
X 

(G-56) fluid. 

Drain and refill automatic transmission fluid. 
X 

Replace filter and adjust bands (48RE only) 

Miles 82,500 90,000 97,500 100,000 105,000 

(Kilometers) (132 000) (144000) (156 000) (160000) (168 000) 

Change engine oil and engine oil filter. X X X X 

Lubricate Front Drive Shaft Fitting (2500/3500, 
X X X X 

4X4). 

Rotate tires. X X X X 

Check spare tire for proper pressure and 
X X X X 

correct stowage. 

Lubricate outer tie rod ends 2500/3500 (4X4) 
X X X X 

models. 

Flush and replace engine coolant, if not 
X 

replaced at 60 mos. 

Check transfer case fluid level (4X4). X 

Change front axle fluid (4x4). X X 

Change rear axle fluid. X X 

Inspect drive belt, replace as required. X 

Replace fuel filter element. X X 

Inspect front wheel bearings. X 
Inspect brake linings. X X 

Inspect and adjust parking brake if necessary. X X 

Drain and refill automatic transmission fluid. 
X 

Replace filter and adjust bands (48 RE only). 



0-26 LUBRIC~ION & M~NTENANCE~~~~~~~~~~~~~~~~DR 

Miles 112,500 120,000 127,500 135,000 142,500 150,000 

(Kilometers) (181 000) (193 000) (205 000) (217000) (229 000) (241 000) 

Change engine oil and engine oil 
X X X X X X 

filter. 

Lubricate Front Drive Shaft Fitting 
X X X X X X 

(2500/3500, 4X4). 

Rotate tires. X X X X X X 

Check spare tire for proper pressure 
X X X X X X 

and correct stowage. 

Lubricate outer tie rod ends 
X X X X X X 

250013500 (4X4) models. 

Flush and replace engine coolant at 
120 months, if not replaced at X 
100,000 miles (160 000 km). 

Clean engine air filter assembly. X 

Inspect drive belt, replace as 
X X 

required. 

Change front axle fluid (4x4). X X X 

Change rear axle fluid. X X X 

Drain and refill transfer case fluid 
X 

(4X4). 

Check transfer case fluid level 
X 

(4X4). 

Replace fuel filter element. X X X 

Inspect front wheel bearings. X X 

Inspect brake linings. X X X 

Inspect and adjust parking brake if 
X X X 

necessary. 

Adjust valve lash clearance. X 

Change 6 - speed manual 
X 

transmission (G-56) fluid. 

Drain and refill automatic 
transmission fluid. Replace filter and X 
adjust bands (48RE only) 

Inspection and service should also be performed anytime a malfunction is observed or suspected. Retain all 
receipts. 

Schedule" A" 

Miles 7,500 15,000 22,500 30,000 37,500 

(Kilometers) (12 000) (24000) (36 000) (48 000) (60 000) 

[Months] [6] [12] [18] [24] [30] 

Change engine oil and engine oil filter. X X 

Lubricate Front Drive Shaft Fitting (2500/3500, 4X4). X X X X X 

Rotate tires. X X X X X 

Check spare tire for proper pressure and correct 
X X X X X stowage. 

Lubricate outer tie rod ends 250013500 (4X4) models. X X X X X 
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Miles 7,500 15,000 22,500 30,000 37,500 

(Kilometers) (12000) (24000) (36 000) (48 000) (60000) 

[Months] [6] [12] [18] [24] [30] 

Check transfer case fluid level (4X4). X 

Replace fuel filter element. X X 

Inspect drive belts, replace as necessary. X 

Inspect brake linings. X 

Inspect and adjust parking brake if necessary. X 

Inspect front wheel bearings. X 

Miles 45,000 52,500 60,000 67,500 75,000 

(Kilometers) (72 000) (84 000) (96 000) (108 000) (120000) 

[Months] [36] [42] [48] [54] [60] 

Change engine oil and engine oil filter. X X X 

Lubricate Front Drive Shaft Fitting (2500/3500, X X X X X 
4X4). 

Rotate tires. X X X X X 

Check spare tire for proper pressure and X X X X X 
correct stowage. 

Lubricate outer tie rod ends 250013500 (4X4) 
X X X X X 

models. 

Check transfer case fluid level. X 

Flush and replace engine coolant at 60 
months, if not replaced at 100,000 miles (160 X 
000 km). 

Inspect drive belts, replace as necessary. X X 

Replace fuel filter element. X X X 

Inspect brake linings. X X 

Inspect and adjust parking brake if necessary. X X 

Inspect front wheel bearings. X 

Miles 82,500 90,000 97,500 100,000 105,000 

(Kilometers) (132 000) (144000) (156 000) (160 000) (168000) 

[Months] [66] [72] [78] [84] 

Change engine oil and engine oil filter. X X 

Lubricate Front Drive Shaft Fitting (2500/3500, 
X X X X 4X4). 

Rotate tires. X X X X 

Check spare tire for proper pressure and 
X X X X 

correct stowage. 

Lubricate outer tie rod ends 250013500 (4X4) 
X X X X 

models. 

Flush and replace engine coolant, if not X 
replaced at 60 mos. 

Check transfer case fluid level (4X4). X 

Inspect drive belt, replace as required. X 

Replace fuel filter element. X X 
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Miles 82,500 90,000 97,500 100,000 105,000 

(Kilometers) (132000) (144000) (156 000) (160000) (168000) 

[Months] [66] [72] [78] [84] 

Inspect front wheel bearings. X 

Inspect brake linings. X 

Inspect and adjust parking brake if necessary. X 

Drain and refill automatic transmission fluid. 
X 

Replace filter and adjust bands (48 RE only). 

Miles 112,500 120,000 127,500 135,000 142,500 150,000 

(Kilometers) (181 000) (193000) (205000) (217000) (229000) (241 OOO) 

[Months] [90] [96] [102] [108] [114] [120] 

Change engine oil and engine oil 
X X X 

filter. 

Lubricate Front Drive Shaft Fitting 
X X X X X X 

(2500/3500, 4X4). 

Rotate tires. X X X X X X 

Check spare tire for proper pressure X X X X X X 
and correct stowage. 

Lubricate outer tie rod ends 
X X X X X X 

250013500 (4X4) models. 

Flush and replace engine coolant at 
120 months, if not replaced at X 
100,000 miles (160 000 km). 

Inspect drive belt, replace as X X 
required. 

Drain and refill transfer case fluid X 
(4X4). 

Check transfer case fluid level X 
(4X4). 

Replace fuel filter element. X X X 

Inspect front wheel bearings. X X 

Inspect brake linings. X X 

Inspect and adjust parking brake jf 
X X 

necessary. 

Adjust valve lash clearance. X 

Inspection and service should also be performed anytime a malfunction is observed or suspected. Retain all 
receipts. 

WARNING: 
You can be badly injured working on or around a motor vehicle. Do only that service work for which you 
have the knowledge and the right equipment. If you have any doubt about your ability to perform a service 
job, take your vehicle to a competent mechanic. 

MAINTENANCE SCHEDULES - 6.7L CUMMINS TURBO DIESEL 

CAUTION: Failure to perform the required maintenance items may result in damage to the vehicle. 
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At Each Stop for Fuel 

• Check t.he ~ngine oil level about.1~ minutes after a fully warmed engine is shut off. Checking the oil level while 
the vehicle IS on level ground Will Improve the accuracy of the oil level reading. Add oil only when the level is 
at or below the ADD or MIN mark. 

• Check the windshield washer solvent and add if required. When refilling the washer fluid reservoir take some 
washer fluid and apply it to a cloth or towel and wipe clean the wiper blades, this will help blade p~rformance. 

Once a Month 

• Check tire pressure and look for unusual wear or damage. 
• Inspect the batteries and clean and tighten the terminals as required. 

• Check the fluid levels of coolant reservoir, brake master cylinder, and transmission and transfer case (if 
equipped), add as needed. 

• Check Filter MinderTM. Replace air cleaner filter element if necessary. 
• Check all lights and all other electrical items for correct operation. 
• Drain water from the fuel filter. 

At Each Oil Change 

• Change the engine oil filter. 
• Inspect the exhaust system. 
• Inspect the brake hoses. 
• Inspect the U-Joints (if equipped) and front suspension components. 
• Check the automatic transmission fluid level. 
• Check the manual transmission fluid level. 
• Check the coolant level, hoses, and clamps. 
• Lubricate outer tie rod ends. 
• Lubricate Front Drive Shaft Fitting 

Inspection and service should also be performed anytime a malfunction is observed or suspected. Retain all 
receipts. 

Oil Change Indicator System 
Your vehicle is equipped with an engine oil change indicator system. This system will alert you when it is time to 
change your engine oil by displaying the words "Oil Change Required" on your Electronic Vehicle Information Center 
(EVIC). The engine oil change indicator system is duty cycle based, which means the engine oil change interval 
may fluctuate depending on your personal driving style. Driving styles such as frequent stop and go type driving can 
increase the frequency of the engine oil change. This is the result of more frequent regeneration of the exhaust 
aftertreatment system, which can decrease the life of the engine oil. Failure to change the engine oil per the main
tenance schedule can result in internal engine damage. 

For information on resetting the Oil Change Indicator message, refer to "Oil Change Required - If Equipped," under 
"Personal Settings (Customer Programmable Features)'" in the "Electronic Vehicle Information Center (EVIC)" Sec
tion of this manual. 

OIL CHANGE INDICATOR .. RESET 

To reset the "Oil Change Required" indicator (after performing the scheduled maintenance) refer to the following 
procedure: 

• 1. Turn the ignition switch to the ON position (Do not start engine). 
• 2. Fully depress the accelerator pedal slowly three times within 10 seconds. 

• 3. Turn the ignition switch to the OFF/LOCK position. 

NOTE: If the indicator message illumination when you start the vehicle, the "Oil Change Required" indicator 
did not reset. If necessary repeat this procedure. 
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Perform Service Indicator 
Your vehicle will require emissions maintenance at a set interval. To help remind you when this maintenance is due, 
the Electronic Vehicle Information Center (EVIC) will display "Perform Service". When the "Perform Service" mes
sage is displayed on the EVIC it is necessary to have the emissions maintenance performed. Emissions mainte
nance includes replacing the Closed Crankcase VentUation (CCV) filter element, cleaning or replacement of the 
EGR Cooler, and cleaning or replacement of the EGR Valve. 

See your local authorized dealer to have the "Perform Service" message cleared and reset. 

PERFORM SERVICE INDICATOR - RESET 

The "Perform Service" message will display on the EVIC each time you turn the ignition switch to the ON/RUN 
position to indicate a emission maintenance is required. To reset the "Perform Service" indicator system (after per
forming the scheduled maintenance) refer to the following procedure: 

• 1. Turn the ignition switch to the ON position (Do not start engine). 

• 2. Press and release the brake pedal two times. 
• 3. Fully depress the accelerator pedal slowly two times within 10 seconds. 

• 4. Turn the ignition switch to the OFF/LOCK position. 

NOTE: If the indicator message illumination when you start the vehicle, the "Perform Service" indicator did 
not reset. If necessary repeat this procedure. 

Miles 7,500 15,000 22,500 30,000 37,500 

(Kilometers) (12000) (24000) (36000) (48000) (60000) 

[Months] [6] [12] [18] [24] [30] 

Change engine oil and engine oil filter. {Under no 
circumstances should oil change intervals exceed X X X X X 
7,500 miles (12000 km) or 6 months, which ever 
comes first). 

Lubricate Front Drive Shaft Fitting (4X4). X X X X X 

Rotate tires. X X X X X 

Check spare tire for proper pressure and correct X X 
stowage. 

X X X 

Lubricate outer tie rod ends. X X X X " 
Check transfer case fluid level (4X4). X 

Change front and rear axle fluid (4X4). X X 

Replace fuel filter element. X X 

Inspect brake linings. X 

Inspect and adjust parking brake if necessary. X 

Inspect fan hub. X 

Inspect damper. X 

Inspect front wheel bearings. X 

Inspect drive belt, replace as necessary. X 

Miles 45,000 52,500 60,000 67,500 75,000 

(Kilometers) (72000) (84 000) (97000) (109000) (121 000) 

[Months] [36] [42] [48] [54] [60] 

Change engine oil and engine oil filter. X X X X X 

Lubricate Front Drive Shaft Fitting (4X4). X X X X X 

Rotate tires. X X X X X 
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Miles 45,000 52,500 60,000 67,500 75,000 
(Kilometers) (72000) (84000) (97000) (109 000) (121 000) 
[Months] l36] [42] [48] [54] [60] 
Check spare tire for proper pressure and 

X X X X X correct stowage. 

Lubricate outer tie rod ends. X X X X X 
Drain and refill transfer case fluid (4X4). X 
Change front and rear axle fluid (4X4). X X X 
Change the automatic transmission fluid & 
main sump filter, if using your vehicle for any of 

X the following: police, taxi, fleet, snow plowing, 
or frequent trailer towing. 

Change manual transmission fluid. X 
Flush and replace engine coolant at 60 
months, if not replaced at 100,000 miles (160 X 
000 km). 

Inspect drive belt, replace as necessary. X X 
Replace fuel filter element. X X X 
Inspect brake linings. X X 
Inspect and adjust parking brake if necessary. X X 
Inspect fan hub. X 
Inspect damper. X 

Inspect front wheel bearings. X 

Replace Crankcase Ventilation Filter (CCV). X 

Clean EGR Valve**. X 
Clean EGR Cooler**. X 

Miles 82,500 90,000 97,500 100,000 105,000 

(Kilometers) (133 000) (145 000) (157000) (160000) (169000) 

[Months] [66] [72] [78] [84] 

Change engine oil and engine oil filter. X X X X 

Lubricate Front Drive Shaft Fitting (4X4). X X X X 

Rotate tires. X X X X 

Check spare tire for proper pressure and 
X X X X 

correct stowage. 

Lubricate outer tie rod ends. X X X X 

Flush and replace engine coolant, if not X 
replaced at 60 mos. 

Check transfer case fluid level (4X4). X 

Change front and rear axle fluid (4X4). X X 

Inspect drive belt, replace as required.'" X 

Inspect fan hub. X 

Inspect damper. X 

Replace fuel filter element. X X 

Inspect front wheel bearings. X 

Inspect brake linings. X X 

Inspect and adjust parking brake if necessary. X X 
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Miles 112,500 120,000 127,500 135,000 142,500 150,000 

(Ki lometers) (181 000) (193000) (205000) (217000) (229000) (241 000) 

[Months] [90] [96] [1021 [108] [114] [120] 

Change engine oil and engine oil ~ X X X X X X 
filter. 

Lubricate Front Drive Shaft Fitting X X X X X X 
(4X4). 

Rotate tires. X X X X X X 

Check spare tire for proper pressure X X X X X X 
and correct stowage. 

Lubricate outer tie rod ends. X X X X X X 

Flush and replace engine coolant at 
X 120 months, if not replaced at 

100,000 miles (161 000 km). 

Inspect drive belt, replace as X X X 
required.* 

Drain and refill transfer case fluid X 
(4X4). 

Check transfer case fluid level X 
(4X4). 

Change front and rear axle fluid X X X 
(4X4). 

Change the automatic transmission 
fluid, main sump filter and spin·on 
cooler return filter (if equipped) if 

X X 
using your vehicle for any of the 
following: police, taxi, fleet, snow 
plowing, or frequent trailer towing .. 

Change manual transmission fluid. X 

Inspect fan hub. X X 

Inspect damper. X X 

Replace fuel filter element. X X X 

Inspect front wheel bearings. X X 

Inspect brake linings. X X 

Inspect and adjust parking brake if 
necessary. 

X X 

Adjust valve lash clearance. X 

Replace Crankcase Ventilation 
X Filter (CCV). 

Clean the EGR Valve. X 

Clean the EGR Cooler. X 

Inspection and service should also be performed anytime a malfunction is observed or suspected. Retain all 
receipts. 

*This maintenance is not required if belt was previously replaced. 

**The EGR Valve and EGR Cooler maintenance will be covered by the manufacturer only at this maintenance inter~ 
val, for vehicles registered in California, Maine, Massachusetts, New York and Vermont. 

WARNING: 
You can be badly injured working on or around a motor vehicle. Do only that service work for which you 
have the knowledge and the right equipment. 11 you have any doubt about your ability to perform a service 
job, take your vehicle to a competent mechanic. 
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MAINTENANCE SCHEDULES - 6.7L CUMMINS TURBO DIESEL - CAB CHASSIS 

CAUTION: Failure to perform the required maintenance items may result in damage to the vehicle. 

At Each Stop for Fuel 

• Check the engine oil level about 15 minutes after a fully warmed engine is shut off. Checking the oil level while 
the vehicle is on level ground will improve the accuracy of the oil level reading. Add oil only when the level is 
at or below the ADD or MIN mark. 

• Check the windshield washer solvent and add if required. When refilling the washer fluid reservoir, take some 
washer fluid and apply it to a cloth or towel and wipe clean the wiper blades, this will help blade performance. 

Once a Month 

• Check tire pressure and look for unusual wear or damage. 
• Inspect the batteries and clean and tighten the terminals as required. 

• Check the fluid levels of coolant reservoir, brake master cylinder, and transmission and transfer case (if 
equipped), add as needed. 

• Check Filter MinderTM. Replace air cleaner filter element if necessary. 
• Check all lights and all other electrical items for correct operation. 
• Drain water from the fuel filter. 

At Each Oil Change 

• Change the engine oil filter. 
• Inspect the exhaust system. 
• Inspect the brake hoses. 
• Inspect the U-Joints ( if equipped) and front suspension components. 
• Check the automatic transmission fluid level. 
• Check the manual transmission fluid level. 
• Check the coolant level, hoses, and clamps. 
• Lubricate outer tie rod ends (4X4) models only. 
• Lubricate Front Drive Shaft Fitting ( 4X4). 

Inspection and service should also be performed anytime a malfunction is observed or suspected. Retain all 
receipts. 

Oil Change Indicator System 
Your vehicle is equipped with an engine oil change indicator system. This system will alert you when it is time to 
change your engine oil by displaying the words "Oil Change Required" on your Electronic Vehicle Information Center 
(EVIC). The engine oil change indicator system is duty cycle based, which means the engine oil change interval 
may fluctuate depending on your personal driving style. Driving styles such as frequent stop and go type driving can 
increase the frequency of the engine oil change. This is the result of more frequent regeneration of the exhaust 
aftertreatment system, which can decrease the life of the engine oil. Failure to change the engine oil per the main
tenance schedule can result in internal engine damage. 

For information on resetting the Oil Change Indicator message, refer to "Oil Change Required - If Equipped,!! under 
"Personal Settings (Customer Programmable Features)," in the "Electronic Vehicle Information Center (EVIC)" Sec
tion of this manual. 

OIL CHANGE INDICATOR - RESET 

To reset the "Oil Change Required" indicator (after performing the scheduled maintenance) refer to the following 
procedure: 

• 1. Turn the ignition switch to the ON position (Do not start engine). 
• 2. Fully depress the accelerator pedal slowly three times within 10 seconds. 
• 3. Turn the ignition switch to the OFF/LOCK position. 
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NOTE: 11 the indicator message illumination when you start the vehicle, the "Oil Change Required" indicator 
did not reset. If necessary repeat this procedure. 

Perform Service Indicator 
Your vehicle will require emissions maintenance at a set interval. To help remind you when this maintenance is due, 
the Electronic Vehicle Information Center (EVIC) will display "Perform Service". When the "Perform Service" mes
sage is displayed on the EVIC it is necessary to have the emissions maintenance performed. Emissions mainte
nance includes replacing the Closed Crankcase Ventilation (CCV) filter element, cleaning or replacement of the 
EGR Cooler, and cleaning or replacement of the EGR Valve. 

For information on resetting the "Perform Service" indicator message, refer to "Perform Service Indicator - Reset" 
(If Equipped), under "Personal Settings (Customer Programmable Features),', in the Electronic Vehicle Information 
Center (EVIC) Section of this manual. 

PERFORM SERVICE INDICATOR - RESET 

The "Perform Service" message will display on the EVIC each time you turn the ignition switch to the ON/RUN 
position to indicate a emission maintenance is required. To reset the "Perform Service" indicator system (after per
forming the scheduled maintenance) refer to the following procedure: 

• 1. Turn the ignition switch to the ON position (Do not start engine). 

• 2. Press and release the brake pedal two times. 
• 3. Fully depress the accelerator pedal slowly two times within 10 seconds. 

• 4. Turn the ignition switch to the OFF/LOCK position. 

NOTE: If the indicator message illumination when you start the vehicle, the "Perform Service" indicator did 
not reset. If necessary repeat this procedure. 

Maintenance Schedule 

Miles 7,500 15,000 22,500 30,000 37,500 

(Kilometers) (12 000) (24 000) (36 000) (48000) (60 000) 

[Months] [6] [12] [18] [24] [30] 

Change engine oil and engine oil filter. X X X X X 

Lubricate front drive shaft fitting (4X4). X X X X X 

Rotate tires. X X X X X 

Check spare tire for proper pressure and correct 
X X X X X 

stowage. 

Lubricate outer tie rod ends. X X X X X 

Check transfer case fluid level (4X4). X 

Change front axle fluid (3500/4500/5500 4X4) (Diesel 
X X 

engine only). 

Change rear axle fluid (3500 4X4 and 4X2) (Diesel 
X X engine only). 

Change automatic transmission fluid. X 

Replace fuel filter element X X 

Inspect brake linings. X 

Inspect and adjust parking brake if necessary. X 

Inspect fan hub. X 

Inspect damper. X 

Inspect front wheel bearings. X 

Inspect drive belt, replace as necessary. X 
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Miles 45,000 52,500 60,000 67,500 75,000 
(Kilometers) (72 000) (84 000) (97000) (109000) (121 000) 
[Months] [36] [42] [48] [54] [60] 
Change engine oil and engine oil filter. X X X X X 
Lubricate front drive shaft fitting (4X4). X X X X X 
Rotate tires. X X X X X 
Check spare tire for proper pressure and 

X X X X X correct stowage. 

Lubricate outer tie rod ends. X X X X X 
Drain and refill transfer case fluid (4X4). X 
Change front axle fluid (3500/4500/5500 4X4) 

X X X (Diesel engine only). 

Change rear axle fluid (3500 4X4 and 4X2) 
X X X (Diesel engine only). 

Change rear axle fluid (4500/5500 4X4 and 
X 4X2). 

Change automatic transmission fluid. X 
Change manual transmission fluid. X 
Flush and replace engine coolant at 60 
months, if not replaced at 100,000 miles (160 X 
000 km). 

Inspect drive belt, replace as necessary. X X 
Replace fuel filter element. X X X 
Inspect brake linings. X X 

Inspect and adjust parking brake if necessary. X X 

Inspect fan hUb. X 

Inspect damper. X 

Inspect front wheel bearings. X 

Rep/ace Crankcase Ventilation Filter (CCV). X 

Miles 82,500 90,000 97,500 100,000 105,000 

(Kilometers) (133000) (145 000) (157 000) (160 000) (169 000) 

[Months] [66] [72] [78] [84] 

Change engine oil and engine oil filter. X X X X 

Lubricate front drive shaft fitting (4X4). X X X X 

Rotate tires. X X X X 

Check spare tire for proper pressure and 
X X X X 

correct stowage. 

Lubricate outer tie rod ends. X X X X 

Flush and replace engine coolant, if not 
X 

replaced at 60 mos. 

Check transfer case fluid level (4X4). X 

Change front axle fluid (3500/4500/5500 4X4) X X 
(Diesel engine only). 

Change rear axle fluid (3500 4X4 and 4X2) 
X X 

(Diesel engine only). 

Change automatic transmission fluid. X 



0-36 LUBRICATION & MAINTENANCE ---------------- DR 

Miles 82,500 90,000 97,500 100,000 105,000 

(Kilometers) (133000) (145 000) (157000) (160000) (169000) 

[Months] [66] [72] [78] [841 

Inspect drive belt, replace as required.* X X 

Inspect fan hub. X 

Inspect damper. X 

Replace fuel filter element. X X 

Inspect front wheel bearings. X 

Inspect brake linings. X X 

Inspect and adjust parking brake if necessary. X X 

Miles 112,500 120,000 127,500 135,000 142,500 150,000 

(Kilometers) (181 000) (193000) (205000) (217000) (229000) (241 000) 

[Months] [90] [96] [102] [108] [114] [1201 

Change engine oil and engine oil X X X X X X 
filter. 

Lubricate front drive shaft fitting X X X X X X 
(4X4). 

Rotate tires. X X X X X X 

Check spare tire for proper pressure X X 
and correct stowage. 

X X X X 

Lubricate outer tie rod ends. X X X X X X 

Flush and replace engine coolant at 
120 months, if not replaced at X 
100,000 miles (161 000 km). 

Inspect drive belt, replace as X 
required.* 

X X 

Drain and refill transfer case fluid X 
(4X4). 

Check transfer case fluid level 
(4X4). 

X 

Change front axle fluid (3500/45001 X X X 
5500 4X4) ( Diesel engine only). 

Change rear axle fluid (35004X4 
X X 

and 4X2) (Diesel engine only). 
X 

Change rear axle fluid (4500/5500 
X 

4X4 and 4X2). 

Change automatic transmission 
X 

fluid. 
X 

Change manual transmission fluid. X 

Inspect fan hub. X X 

Inspect damper. X X 

Replace fuel filter element. X X X 

Inspect front wheel bearings. X X 

Inspect brake linings. X X 

Inspect and adjust parking brake if 
X X 

necessary. 

Adjust valve lash clearance. X 
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Miles 112,500 120,000 127,500 135,000 142,500 150,000 

(Kilometers) (181 000) (193000) (205000) (217000) (229000) (241 000) 

[Months] [90] [96] [102] [108] [114] [120] 

Replace Crankcase Ventilation Filter . X 
(CCV). 

Inspection and service should also be performed ahy time a malfunction is observed or suspected. Retain all 
receipts. 

*This maintenance is not required if belt was previously replaced. 

WARNING: 
You can be badly injured working on or around a motor vehicle. Do only that service work for which you 
have the knowledge and the right equipment. If you have any doubt about your ability to perform a service 
job, take your vehicle to a competent mechanic. 
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JUMP STARTING 

STANDARD PROCEDURE 

WARNING: review all safety precautions alld warnings in the battery system section of the service manual. 
(Refer to 8 - ElECTRICAUBATTERY SYSTEM/BATTERY - STANDARD PROCEDURE) 
• Do not jump start a frozen battery, personal injury can result. , 
• If equipped, do not jump start when maintenance free battery indicator dot is yellow or bright color. 
• Do not jump start a vehicle when the battery fluid is below the top of lead plates. 
• Do not allow jumper cable clamps to touch each other when connected to a booster source. 
• Do not use open flame near battery. 
• Remove metallic jewelry worn on hands or wrists to avoid injury by accidental arcing of battery current. 
• When using a high output boosting device, do not allow battery voltage to exceed 16 volts. Refer to 

instructions provided with device being used. 
Failure to follow these instructions may result in personal injury. 

CAUTION: When using another vehicle as a booster, do not allow vehicles to touch. Electrical systems can 
be damaged on either vehicle. 

TO JUMP START A DISABLED VEHICLE: 
1. Raise hood on disabled vehicle and visually inspect engine compartment for: 

• Battery cable clamp condition, clean if necessary. 

• Frozen battery. 
• Yellow or bright color test indicator, if equipped. 

• Low battery fluid level. 
• Generator drive belt condition and tension. 

• Fuel fumes or leakage, correct if necessary. 

CAUTION: If the cause of starting problem on disabled vehicle is severe, damage to booster vehicle charg
ing system can result. 

2. When using another vehicle as a booster source, park the booster vehicle within cable reach. Turn off all acces
sories, set the parking brake, place the automatic transmission in PARK or the manual transmission in NEUTRAL 
and turn the ignition OFF. 

3, On disabled vehicle, place gear selector in park or neutral and set park brake. Turn off all accessories. 

4. Connect jumper cables to booster battery. RED clamp to positive terminal (+). BLACK clamp to negative terminal 
(-). DO NOT allow clamps at opposite end of cables to touch, electrical arc will result. Review all warnings in this 
procedure. 

5. On disabled vehicle, connect RED jumper cable clamp to positive (+) terminal. Connect BLACK jumper cable 
clamp to engine ground as close to the ground cable attaching point as possible. 

6. Start the engine in the vehicle which has the booster battery, let the engine idle a few minutes, then start the 
engine in the vehicle with the discharged battery. 

CAUTION: Do not crank starter motor on disabled vehicle for more than 15 seconds, starter will overheat 
and could fail. 

7. Allow battery in disabled vehicle to charge to at least 12.4 volts (75% charge) before attempting to start engine. 
If engine does not start within 15 seconds, stop cranking engine and allow starter to cool (15 min.), before crank
ing again. 

DISCONNECT CABLE CLAMPS AS FOLLOWS: 
• Disconnect BLACK cable clamp from engine ground on disabled vehicle. 
• When using a Booster vehicle, disconnect BLACK cable clamp from battery negative terminal. Disconnect RED 

cable clamp from battery positive terminal. 

• Disconnect RED cable clamp from battery positive terminal on disabled vehicle. 
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HOISTING 

STANDARD PROCEDURE 
Refer to the Owner's Manual for emergency vehicle 
lifting procedures. 

WARNING: The hoisting and jack lifting pOints pro
vided are for a complete vehicle. When a chassis 
or drivetrain component is removed from a vehi
cle, the center of gravity is altered making some 
hOisting conditions unstable. Properly support or 
secure vehicle to hoisting device when these con
ditions exist .. 

BOabfef4 
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FLOOR JACK 

When properly positioned, a floor jack can be used to 
lift a vehicle. Support the vehicle in the raised position 
with jack stands at the front and rear ends of the 
frame rails. 

CAUTION: Do not lift vehicle with a floor jack posi
tioned under: 
• An axle tube. 
• A body side sill. 
• A steering linkage component. 
• A drive shaft. 
• The engine or transmission oil pan. 
• The fuel tank. 
• A front suspension arm. 

NOTE: Use the correct front frame rail lifting loca
tions only. 

D DRIVE-ON HOIST M! TWIN POST CHASSIS 

~ FRAME CONTACT HOIST 
~ HOIST • FLOOR JACK 

<FWDi , 

1 - BODY MOUNT BRACKET 
2 - FRONT LIFT PAD 

o 

3 - TRANSMISSION CROSSMEMBER BRACKET 
4 - FRAME RAIL 

80aOfed6 

80dd91a1 
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NOTE: Use the correct rear frame rail lifting loca
tions only_ 

HOIST 
A vehicle can be lifted with: 

• A single-post, frame-contact hoist. 
• A twin-post, chassis hoist. 
• A ramp-type, drive-on hoist. 

NOTE: When a frame-contact type holst Is used, 
verify that the lifting pads are positioned properly. 

1 FRAME RAIL 
2 - REAR LIFT PAD 
3 LEAF SPRING MOUNTING BRACKET 
4 • BOX MOUNTING BRACKET 

80dd9dB2 

• DRIVE-ON HOIST • TWIN POST CHASSIS 
HOIST 

• 
FRAME CONTACT 
HOIST • FLOOR JACK 

8QaOfed6 
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NOTE: The forward lifting pads should be posi-
tioned against the forward flange of the transmis
sion crossmember brackets at the bottom of the 
frame rail. 

NOTE: The rear lifting pads should be wedged 
between the forward flange of the leaf spring 
bracket and the frame rail. Safety stands should 
be placed under the frame rails at the front and 
rear ends. 

1 - BODY MOUNT BRACKET 
2 - FRONT LIFT PAD 
3 - TRANSMISSION CROSSMEMBER BRACKET 
4 - FRAME RAIL 

1 - FRAME RAIL 
2 - REAR LIFT PAD 
3 • LEAF SPRING MOUNTING BRACKET 
4 - BOX MOUNTING BRACKET 

80d<!91a1 

80dd9d82 



DR~~~~~~~~~~~~~~~~LUBRIC~ION & MNNTENANCE 0-43 

TOWING 

STANDARD PROCEDURE 
A vehicle equipped with SAE approved sling-type tow
ing equipment can be used to tow all vehicles. When 
towing a 4WD vehicle using a wheel-lift towing device, 
use tow dollies under the opposite end of the vehicle. 
A vehicle with flat-bed device can also be used to 
transport a disabled vehicle. 

A wooden crossbeam may be required for proper con
nection when using the sling-type. front-end towing 
method. 

SAFETY PRECAUTIONS 

~ 
CAUTION: The following safety precautions must be observed when towing a vehicle: 

• Secure loose and protruding parts. 
• Always use a safety chain system that is independent of the lifting and towing equipment. 
• Do not allow towing equipment to contact the disabled vehicle's fuel tank. 
• Do not allow anyone under the disabled vehicle while it is lifted by the towing device. 
• Do not allow passengers to ride in a vehicle being towed. 
• Always observe state and local laws regarding towing regulations. 

" 

J950Q..6 

• Do not tow a vehicle in a manner that could jeopardize the safety of the operator, pedestrians or other motor
ists. 

• Do not attach tow chains, T-hooks, J-hooks, or a tow sling to a bumper, steering linkage, drive shafts or a 
non-reinforced frame hole. 

• Do not tow a heavily loaded vehicle. Damage to the cab, cargo box or frame may result. Use a flatbed device 
to transport a loaded vehicle. 

GROUND CLEARANCE 

CAUTION: If vehicle is towed with wheels removed, install lug nuts to retain brake drums or rotors. 

A towed vehicle should be raised until lifted wheels are a minimum 100 mm (4 in) from the ground. Be sure there 
is adequate ground clearance at the opposite end of the vehicle, especially when towing over rough terrain or steep 
rises in the road. If necessary, remove the wheels from the lifted end of the vehicle and lower the vehicle closer to 
the ground. to increase the ground clearance at the opposite end of the vehicle. Install lug nuts on wheel attaching 
studs to retain brake drums or rotors. 

RAMP ANGLE 
If a vehicle with flat-bed towing equipment is used, the approach ramp angle should not exceed 15 degrees. 



TOWING WHEN KEYS ARE NOT AVAilABLE 
When the vehicle is locked and keys are not available, use a flat bed hauler. A Wheel-lift or Sling-type device can 
be used on 4WD vehicles provided all the wheels are lifted off the ground using tow dollies. . 

FOUR-WHEEL-DRIVE VEHICLE TOWING 
DaimlerChrysler Corporation recommends that a vehicle be transported on a flat-bed device. A Wheel-lift or SUng
type device can be used provided all the wheels are lifted off the ground using tow dollies. 

WARNING: When towing a disabled vehicle and the drive wheels are secured in a wheel lift or tow doilies, 
ensure the transmission is in the park position (automatic transmission) or a forward drive gear (manual 
transmission). 

CAUTION: Many vehicles are equipped with air dams, spoilers, andlor ground effect panels. To avoid com
ponent damage, a wheel-11ft towing vehicle or a flat-bed hauling vehicle is recommended. 
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• When Monitored: 
Ignition on. 

• Set Condition: 
During switch operation, the FDCM senses the Disconnecting Stabilizer Switch resistance is out of specifica
tion. 

Possible Causes 

DISCONNECTING STABILIZER SWITCH 

(T531) STABILIZER BAR SWITCH SENSE CIRCUIT OPEN/HIGH RESISTANCE 

(T536) SWITCH SUPPLY CIRCUIT 

FDCM 

1. DTC ACTIVE 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 

Turn the ignition on. engine not running 
With the scan tool, read FDCM DTC(s). 

Is the DTe active at this time? 

Yes »Go To 2 

No »Go To 5 

2. DISCONNECTING STABILIZER SWITCH OPERATION 

NOTE: Before continuing with the below diagnostic test, ensure the FDCM harness connector seal Is 
installed correctly. Inspect the terminals on both harness connector and the module for damage. Failure to 
do so can result in misdiagnoses of the system. 
Turn the ignition off. 
Disconnect the Disconnecting Stabilizer Switch harness connector. 
Remove the Disconnecting Stabilizer Switch. 
Measure the resistance on the Disconnecting Stabilizer Switch between the Switch Supply terminal and the Stabi
lizer Bar Switch Sense terminal. 
The resistance must read as follows for each position of the switch. 

• Oft Road: 33 ohms +/- 5% 
• On Road: 510 ohms +/- 5% 
• Switch Not Applied: 2.2k ohms +/- 5% 

Does the ohmmeter read correctly for each position of the Disconnecting Stabilizer Switch ? 

Yes »Go To 3 

No »Replace the Disconnecting Stabilizer Switch in accordance with service information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 • SUSPENSION/ACTIVE CHASSIS ~ STANDARD 
PROCEDURE) 
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3. (T531) STABILIZER BAR SWITCH SENSE CIRCUIT OPEN 

Disconnect the FDCM harness connector. 
Measure the resistance of the (T531) Stabilizer Bar Switch Sense circuit 
between the Disconnecting Stabilizer Switch and the FDCM harness 
connectors. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the open or high resistance in the (T531) Stabilizer 
Bar Switch Sense circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

4. (T536) SWITCH SUPPLY CIRCUIT OPEN 

Measure the resistance of the (T536) Switch Supply circuit between the 
Disconnecting Stabilizer Switch and the FDCM harness connectors. 

Is the resistance below 5.0 ohms? 

Yes »Replace the FDCM in accordance with the Service Informa-

No 

tion 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

» Repair the open or high resistance in the (T536) Switch 
Supply circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 
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5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 
While monitoring the Stabilizer Bar State on the scan tool , move the switch to each position. The scan tool display 
must match the position on the actual switch. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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• When Monitored: 
Ignition on. 

• Set Condition: 
During switch operation, the FDCM senses the Disconnecting Stabilizer Bar Switch sense is below 0.25 volt. 

Possible Causes 

SWITCH INTERMITTENT 

DISCONNECTING STABILlLZER BAR SWITCH 

(TS36) SWITCH SUPPLY CIRCUIT SHORTED TO GROUND 

(T531) STABILIZER BAR SWITCH SENSE CIRCUIT SHORT TO GROUND 

FDCM 

1. DTC ACTIVE 

CAUTION: Before removing the FOCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
Turn the ignition on, engine not running 
With the scan tool, read FDCM DTC(s). 

Is the OTC active at this time? 

Yes »Go To 2 

No »Go To 5 

2. DISCONNECTING STABILIZER BAR SWITCH OPERATION 

Turn the ignition off. 
Disconnect the Disconnecting Stabilizer Switch harness connector. 

Remove the Disconnecting Stabilizer Switch. 
Measure the resistance on the Disconnecting Stabilizer Switch between the Switch Supply terminal and the Stabi
lizer Switch Sense terminal. 
The resistance must read as follows for each position of the switch. 

• Off Road: 33 ohms +/- 5% 
• On Road: 510 ohms +/- 5% 
• Switch Not Applied: 2.2k ohms +/- 5% 

Does the ohmmeter read correctly for each position of the Stabilizer Bar Switch 

Yes »Go To 3 

No »Replace the Disconnecting Stabilizer Switch. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 
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3. (T531) STABILIZER BAR SWITCH SENSE CIRCUIT SHORTED TO GROUND 

Disconnect the FDCM harness connector. 
Measure the resistance of the (T531) Stabilizer Bar Switch Sense circuit 
in the Disconnecting Stabilizer Switch harness connector to ground. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short to ground in the (T531) Disconnecting Sta-
bilizer Switch Sense circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go To 4 

4. (T536) SWITCH SUPPLY CIRCUIT SHORT TO GROUND 

Measure the resistance of the (T536) Switch Supply circuit in the Dis
connecting Stabilizer Switch harness connector to ground. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short to ground in the (T536) Switch Supply cir-

No 

cuit. 

Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

» Replace the FDCM in accordance with the Service Informa
tion 

Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 
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5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 
While monitoring the Stabilizer Bar State on the scan tool, move the switch to each position. The scan tool display 
must match the position on the actual switch. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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• When Monitored: 
Ignition on. 

• Set Condition: 
During switch operation, the FDCM senses the Stabilizer Bar Switch Sense circuit is above 4.0 volts. 

SWITCH INTERMITTENT 

STABILIZER BAR SWITCH 

Possible Causes 

(T531) STABILIZER BAR SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

(T536) SWITCH SUPPLY CIRCUIT SHORTED TO (T531) STABILIZER BAR SWITCH SENSE CIRCUIT 

(T536) STABILIZER BAR SWITCH SENSE CIRCUIT OPEN 

FDCM 

1. DTC ACTIVE 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result In the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
Turn the ignition on, engine not running 
With the scan tool, read FDCM DTC(s). 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 6 

2. DISCONNECTING STABILIZER BAR SWITCH OPERATION 

Turn the ignition off. 
Disconnect the Disconnecting Stabilizer Bar SWitch harness connector. 
Remove the Disconnecting Stabilizer Bar Switch. 
Measure the resistance on the Disconnecting Stabilizer Bar Switch between the Switch Supply terminal and the 
Stabilizer Bar Switch Sense terminal. 
The resistance must read as follows for each position of the switch. 

• Off Road: 33 ohms +/- 5% 
• On Road: 510 ohms +/- 5% 
• Switch Not Applied: 2.2k ohms +/ .. 5% 

Does the ohmmeter read correctly for each position of the Disconnecting Stabilizer Bar Switch 

Yes »Go To 5 

No »Replace the Disconnecting Stabilizer Bar Switch. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 
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3. (T531) STABILIZER BAR SWITCH SENSE CIRCUIT SHORTED TO VOLTAGE 

Disconnect the FDCM harness connector. 
Turn the ignition on. 
Measure the voltage of the (T531) Stabilizer Bar Switch Sense circuit in 
the Disconnecting Stabilizer Bar Switch harness connector. 

Does the voltmeter indicate voltage present? 

Ves »Repair the short to voltage in the (T531) Stabilizer Bar 
Switch Sense circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go To 4 

SWITCH· 

DISCONNECTING 

STABfLIZER BAR 

8166ee15 

4. (T536) SWITCH SUPPLY CIRCUIT SHORTED TO (T531) STABILIZER BAR SWITCH SENSE CIRCUIT 

Measure the resistance between (TS36) Switch Supply circuit and the 
(T531) Stabilizer Bar Switch Sense circuit in the Disconnecting Stabi
lizer Bar Switch harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between (T536) Switch Supply circuit and 
the (T531) Stabilizer Bar Switch Sense circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go To 5 
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5. (T531) STABILIZER BAR SWITCH SENSE CIRCUIT OPEN 

Measure the resistance of the (T531) Stabilizer Bar SWitch Sense circuit 
between the Disconnecting Stabilizer Bar Switch and the FDCM har
ness connectors. 

Is the resistance below 5.0 ohms? 

Yes »Replace the FDCM in accordance with the Service Informa-
tion. 

Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Repair the open in the (T531) Stabilizer Bar Switch Sense 
circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

6. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
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Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
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Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 
While monitoring the Stabilizer Bar State on the scan tool, move the switch to each position. The scan tool display 
must match the position on the actual switch. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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• When Monitored: 
Ignition on. 

• Set Condition: 
The FDCM has detected a short to voltage, ground or an open in the Stabilizer Bar Disengage or Engage 
Illumination Sense circuits. 

Possible Causes 

DISCONNECTING STABILIZER SWITCH 

(T530) STABILIZER BAR DISENGAGE ILLUMINATION SENSE SHORT TO VOLTAGE 

(T530) STABILIZER BAR DISENGAGE ILLUMINATION SENSE SHORT TO GROUND 

(T530) STABILIZER BAR DISENGAGE ILLUMINATION SENSE OPEN 

(T529) STABILIZER BAR ENGAGE ILLUMINATION SENSE SHORT VOLTAGE 

(T529) STABILIZER BAR ENGAGE ILLUMINATION SENSE SHORT GROUND 

(T529) STABILIZER BAR ENGAGE ILLUMINATION SENSE OPEN 

FDCM 

1. DTC ACTIVE 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
NOTE: If set along with this DTC, diagnostic any Locker/Differential Indicator Control Circuit DTC(s) first 
before continuing. 
Turn the ignition on, engine not running 
With the scan toolt read FDCM DTC(s). 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 11 

2. STABILIZER BAR DISENGAGE ILLUMINATION SENSE OPERATION 

NOTE: Before continuing with the below diagnostic test, ensure 
the FDCM harness connector seal is installed correctly. Inspect the 
terminals on both harness connector and the module for damage. 
Failure to do so can result in misdiagnoses of the system. 
Turn the ignition off. 
Disconnect the Disconnecting Stabilizer Bar Switch harness connector. 
Using a 12-volt test light connected to battery voltage, probe the (T530) 
Stabilizer Bar Disengage Illumination Sense circuit. 
Turn the ignition on. 
With the scan tool I actuate the Stabilizer Bar Disengage Illumination 
Sense circuit. 

Does the test light illuminate and flash on and off? 

Yes »Go to 3 

No »Go To 4 
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3. (T529) STABILIZER BAR ENGAGE ILLUMINATION SENSE OPERATION 

Probe the Stabilizer Bar Disengage Illumination Sense circuit with the 
test light. 
With the scan tool, actuate the (T529) Stabilizer Bar Engage Illumina
tion Sense circuit. 

Does the test light illuminate and flash on and off? 

Ves »Replace the Disconnecting Stabilizer Bar Switch. 
Perform FDCM VERtF'CATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go to 7 

~ 
~ ~ 

6 

12 

9 

-- aLACK 

awrTett· 
DISCONNECTING 
STABILIZER BAR 

1 

4. (1530) STABILIZER BAR DISENGAGE ILLUMINATION SENSE CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the FDCM harness connector. 
Turn the ignition on. 
Measure the voltage on the (T530) Stabilizer Bar Disengage Illumination 
Sense circuit in the FDCM harness connector. 

Does the voltmeter indicate voltage present? 

Ves »Repair the short to voltage in the (T530) Stabilizer Bar Dis-

No 

engage Illumination Sense circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

» Go To 5 

[:J 
c 

MODULE
FINAL 
DRIVE 

CONTROL 

(POWI!R WAGON) 

8166ee43 

H 

A1-4 . 
814 
C1-4 

81 cd 16ba 
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5. (T530) STABILIZER BAR DISENGAGE ILLUMINATION SENSE CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Measure the resistance of the (TS30) Stabilizer Bar Disengage Illumina
tion Sense circuit between ground and the FDCM harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (T530) Stabilizer Bar Dis-
engage Illumination Sense circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS· STANDARD PROCEDURE) 

No »Go To 6 
A 

A1 
81 
C1 

6. (T530) STABILIZER BAR DISENGAGE ILLUMINATION SENSE CIRCUIT OPEN 

Measure the resistance of the (TS30) Stabilizer Bar Disengage illumina
tion Sense circuit between the Disconnecting Stabilizer Bar Switch har
ness connector and the FDCM harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 10 

No »Repair the open in the (T530) Stabilizer Bar Disengage illu-
mination Sense circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

A 

A1 
81 
C1 

c 

MODULE. 

fiNAL 

DRIVE 
CONTROL 

(POWER WAGON) 

c 

MODULE· 

FINAL 

DRIVE 

CONTROl. 

(POWER WAGON) 

6 

12 

H 

A14 
B14 
C14 

81cd16ca 

H 

A14 
814 
C14 

s 
- EIlACK 

7 
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STABILIZER B.Ut 

81cd16ce 
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7. (T529) STABILIZER BAR ENGAGE ILLUMINATION SENSE CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the FOCM harness connector. 

Turn the ignition on. 
Measure the voltage on the (T529) Stabilizer Bar Engage Illumination 
Sense circuit in the FDCM harness connector. 

Does the voltmeter indicate voltage present? 

Yes »Repair the short to voltage in the (T529) Stabilizer Bar 

No 

Engage Illumination Sense circuit. 

Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

» Go To 8 

A 

A1 
81 
C1 

C1 

MODULE

FINAL 

DRIVE 

CONTROL 

(POWER WAGON) 

8. (T529) STABILIZER BAR ENGAGE ILLUMINATION SENSE CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Measure the resistance of the (T529) Stabilizer Bar Engage Illumination 
Sense circuit between ground and the FOCM harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (T529) Stabilizer Bar 
Engage Illumination Sense circuit. 

Perform FOCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go To 9 
A 

A1 
B1 
C1 

C1 

MODULE· 

FINAl. 

DRIVE 

CONTROL 

(POWER WAGON) 

H 

A14 
814 
C14 

81cd16d6 

H 

A14 
814 
C14 

81cd16dd 
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9. (T529) STABILIZER BAR ENGAGE ILLUMINATION SENSE CIRCUIT OPEN 

Measure the resistance of the (T529) Stabilizer Bar Engage Illumination 
Sense circuit between the Disconnecting Stabilizer Bar Switch harness 
connector and the FDCM harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Go To 10 

No » Repair the open in the (T529) Stabilizer Bar Engage Illumi
nation Sense circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

10. FDCM 

A 

A1 
81 
Cl 

C1 

MODULE· 

FINAL 

DANE 

CONTROL 

(POWIR WAGON) 

6 

H 

A14 
B14 
C14 

9 

~ BLACK 

SWITCH· 

DISCONNECTING 

STABILIZER BAR 

81cd16ec 

NOTE: Before continuing, check the FDCM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide. inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Replace and program the Final Drive Control Module in accordance with Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

11. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide. inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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CHECKING STABILIZER SELECT SWITCH OPERATION 
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Possible Causes 

STABIUZER BAR SWITCH 

(T531) STABfUZER BAR SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

(TS36) SWITCH SUPPLY CIRCUIT SHORTED TO (T531) STABILIZER BAR SWITCH SENSE CIRCUIT 

(T536) STABILIZER BAR SWITCH SENSE CIRCUIT OPEN 

FDCM 

Diagnostic Test 

1 . STABILIZER SELECT SWITCH OPERATION 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
Turn the ignition off. 
Secure the vehicle by blocking the rear wheels from the front and back. 
Disconnect the Stabilizer Bar Link on the passenger side. 
Turn the ignition on, Stabilizer Select Switch in the ON ROAD position. 
The Stabilizer Bar should not move up and down. 
Using the Stabilizer Select Switch, select OFF ROAD. 
Attempt to move the Stabilizer Bar up and down. 

Does the Stabilizer Bar operate as described above? 

Yes »Stabilizer Select Switch is operating normally. Test complete. 

No »Go To 2 

2. DISCONNECTING STABILIZER BAR SWITCH OPERATION 

NOTE: Before continuing with the below diagnostic test, ensure the FDCM harness connector seal is 
installed correctly. Inspect the terminals on both harness connector and the module for damage. Failure to 
do so can result in misdiagnoses of the system. 
Turn the ignition off. 
Disconnect the Disconnecting Stabilizer Bar Switch harness connector. 
Remove the Disconnecting Stabilizer Bar Switch. 
Measure the resistance on the Disconnecting Stabilizer Bar Switch between the Switch Supply terminal and the 
Stabilizer Bar Switch Sense terminal. 
The resistance must read as follows for each position of the switch. 

• Off Road: 33 ohms +/- 5% 
• On Road: 510 ohms +/- 5% 
• Switch Not Applied: 2.2k ohms +/- 50/0 

Does the ohmmeter read correctly for each position of the Disconnecting Stabilizer Bar Switch 

Yes »Go To 3 

No »Replace the Disconnecting Stabilizer Bar Switch. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 
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3. (T531) STABILIZER BAR SWITCH SENSE CIRCUIT SHORTED TO VOLTAGE 

Disconnect the FDCM harness connector. 

Turn the ignition on. 
Measure the voltage of the (T531) Stabilizer Bar Switch Sense circuit in 
the Disconnecting Stabilizer Bar Switch harness connector. 

Does the voltmeter indicate voltage present? 

Yes »Repair the short to voltage in the (T531) Stabilizer Bar 
Switch Sense circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go To 4 

SWlTCH-

DtSCONNECTING 

STABlLJZeR BAR 

81668815 

4. (T536) SWITCH SUPPLY CIRCUIT SHORTED TO (T531) STABILIZER BAR SWITCH SENSE CIRCUIT 

Measure the resistance between (T536) Switch Supply circuit and the 
(T531) Stabilizer Bar Switch Sense circuit in the Disconnecting Stabi
lizer Bar Switch harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between (T536) Switch Supply circuit and 
the (T531) Stabilizer Bar Switch Sense circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go To 5 

SWfTCH

DlSCONNECllNG 

STABILIZER BAR 

8166f084 
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5. (T531) STABILIZER BAR SWITCH SENSE CIRCUIT OPEN 

Measure the resistance 01 the (T531) Stabilizer Bar Switch Sense circuit 
between the Disconnecting Stabilizer Bar Switch and the FDCM har
ness connectors. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

A 

A1 
B1 
C1 

No »Repair the open in the (T531) Stabilizer Bar Switch Sense circuit. 
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DRIVE 
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(POWER WAGON) 

H 

A14 
814 
C1<1 

BLACK 

6 

12 7 

SWITCH. 

DISCONNECTING 

STABILIZER BAR 

81cd16a6 

Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 
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6. (T536) SWITCH SUPPLY CIRCUIT OPEN 

Measure the resistance of the (T536) Switch Supply circuit between the 
Disconnecting Stabilizer Bar Switch and the FDCM harness connectors. 

Is the resistance below 5.0 ohms? 

Yes »Replace the FDCM in accordance with the Service Informa-

No 

tion. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

» Repair the open in the (T536) Switch Supply circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

STANDARD PROCEDURE 
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FDCM VERIFICATION TEST, 
.~ ~ 

Diagnostic Test 

1. PERFORM FDCM VERIFICATION TEST 

CAUTION: Before removing the FDCM harness connector, c1ean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the' connector being jammed or damage to the locking cams on 
the harness connector or module.' Do not force the assist arm when releasing or installing the harness con
nector. 

NOTE: If the SKIM, PCM or FCM was replaced, refer to the service information for proper programming pro
cedures. 

1. Disconnect all jumper wires and reconnect all previously disconnected components and connectors. 
2. Ensure that all accessories are turned off. 
3. Ensure that the battery is fully charged. 
4. With the scan tool, record and erase all DTC(s) from the FDCM 
5. Start and run the engine for 2 minutes while operating all functions of the system that caused the original 
concern. 
6. 

NOTE: When a Stabilizer System DTC diagnostic is complete and all repairs have been made, running the 
Stabilizer Motor System Test and/or LED System Test can also provide verification that the DTC has been 
repaired and the system is operating normally. 

7. Turn the ignition off, wait 5 seconds, then turn the ignition on. Using the scan tool, read DTC(s) from the 
FDCM. 

Are any FDCM DTC(s) present or is the original condition still present? 

Yes »The repair is not complete. Refer to the related category for the DTC or symptom that is still present. 

No »The repair is complete. 
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WHEEL ALIGNMENT 
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WHEEL ALIGNMENT 

DESCRIPTION 

NOTE: Suspension components with rubber/urethane bushings should be tightened with the vehicle at nor
mal ride height. It is important to have the springs supporting the weight of the vehicle when the fasteners 
are torqued. If springs are not at their normal ride position, vehicle ride comfort could be affected and pre
mature bushing wear may occur. 

Wheel alignment involves the correct positioning of the 
wheels in relation to the vehicle. The positioning is 
accomplished through suspension and steering link
age adjustments. An alignment is considered essential 
for efficient steering. good directional stability and to 
minimize tire wear. The most important measurements 
of an alignment are caster, camber and toe. 

CAUTION: Never attempt to modify suspension or 
steering components by heating or bending. 

OPERATION 

POSI- NEGATIVE POSITIVE 00 
TIVE CASTER CAMBER 

CASTER CD ... 

[@1[@1 
® 

80bOd70b 

• CASTER is the forward or rearward tilt of the steering knuckle from vertical. Tilting the top of the knuckle 
forward provides less positive caster. Tilting the top of the knuckle rearward provides more positive caster. 
Positive caster promotes directional stability. This angle enables the front wheels to return to a straight ahead 
position after turns 

• CAMBER is the inward or outward tilt of the wheel relative to the center of the vehicle. Tilting the top of the 
wheel inward provides negative camber. Tilting the top of the wheel outward provides positive camber. Incor
rect camber will cause wear on the inside or outside edge of the tire 

• TOE is the difference between the leading inside edges and trailing inside edges of the front tires. Wheel toe 
position out of specification cause's unstable steering, uneven tire wear and steering wheel off- center. The 
wheel toe position is the final front wheel alignment adjustment 

• THRUST ANGLE is the angle of the rear axle relative to the centerline of the vehicle. Incorrect thrust angle 
can cause off-center steering and excessive tire wear. This angle is not adjustable, damaged component(s) 
must be replaced to correct the thrust angle 

DIAGNOSIS AND TESTING 

PRE-ALIGNMENT INSPECTION 
Before starting wheel alignment, the following inspection and necessary corrections must be completed. Refer to 
Suspension and Steering System Diagnosis Chart below for additional information. 

1. Inspect tires for size, air pressure and tread wear. 

2. Inspect front wheel bearings for wear. 

3. Inspect front wheels for excessive radial or lateral runout and balance. 

4. Inspect ball studs, linkage pivot points and steering gear for looseness, roughness or binding. 

5. Inspect suspension components for wear and noise. 

6. Road test the vehicle. 



SUSPENSION AND STEERING SYSTEM DIAGNOSIS 

CONDITION POSSIBLE CAUSES CORRECTION 

FRONT END NOISE 1. Loose or worn wheel bearing. 1. Replace wheel bearing. 

2. Loose or worn steering or 2. lighten or replace components as 
suspension components. necessary. 

3. Loose or worn steering or 3. Tighten or replace components as 
suspension components. necessary. 

EXCESSIVE PLAY IN 1. Loose or worn wheel bearing. 1. Replace wheel bearing. 
STEERING 

2. Loose or worn steering or 2. Tighten or replace components as 
suspension components. necessary. 

3. Loose or worn steering gear. 3. Replace steering gear. 

FRONT WHEELS SHIMMY 1. Loose or worn wheel bearing. 1. Replace wheel bearing. 

2. Loose or worn steering or 2. Tighten or replace components as 
suspension components. necessary. 

3. Tires worn or out of balance. 3. Replace or balance tires. 

4. Alignment. 4. Align vehicle to specifications. 

VEHICLE INSTABILITY 1. Loose or worn wheel bearing. 1. Replace wheel bearing. 

2. Loose or worn steering or 2. Tighten or replace components as 
suspension components. necessary. 

3. Tire pressure. 3. Adjust tire pressure. 

4. Alignment. 4. Align vehicle to specifications. 

EXCESSIVE STEERING 1. Loose or worn steering gear. 1. Replace steering gear. 
EFFORT 

2. Column coupler binding. 2. Replace coupler. 

3. Tire pressure. 3. Adjust tire pressure. 

4. Alignment. 4. Align vehicle to specifications. 

VEHICLE PULLS TO ONE 1. Tire pressure. 1. Adjust tire pressure. 
SrDE 2. Tire. 2. Criss-Cross Front lires. 

3. Alignment. 3. Align vehicle to specifications. 

4. Loose or worn steering or 4. Tighten or replace components as 
suspension components. necessary. 

5. Radial tire lead. 5. Rotate or replace tire as necessary. 

6. Brake pull. 6. Repair brake as necessary. 

7. Weak or broken spring. 7. Replace spring. 



STANDARD PROCEDURE 

CAMBER AND CASTER ADJUSTMENT 
Camber and caster angle adjustments involve chang
ing the position of the lower control arm (2) in con
junction with the slotted holes in the frame brackets 
(1). Vehicle should be at normal ride height. 

TOE ADJUSTMENT 
The wheel toe position adjustment is the final adjustment. 

1. Start the engine and turn wheels both ways before straightening the wheels. Secure the steering wheel with the 
front wheels in the straight-ahead position. 

2. Loosen the tie rod jam nuts (1). 

NOTE: Each front wheel should be adjusted for 
one-half of the total toe position specification. 
This will ensure the steering wheel will be cen
tered when the wheels are positioned straight
ahead. 

3. Adjust the wheel toe position by turning the inner 
tie rod (2) as necessary. 

4. TIghten the tie rod jam nut (1) to 127 N·m (94 ft. 
Ibs.). 

5. Verify the specifications 

6. Turn off engine. 

8Od236dc 
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CAMBER, CASTER AND TOE ADJUSTMENT 
Camber and caster angle adjustments involve chang
ing the position of the lower control arm with the slots 
in the frame brackets (1). 

CASTER 
Moving the front or rear position of the lower control 
arm in or out, will change the caster angle and cam
ber angle significantly. To maintain the camber angle 
while adjusting caster, move one pivot bolt of the 
lower control arm in or out. Then move the other pivot 
bolt of the lower control arm in the opposite direction. 

To increase positive caster angle, move the rear posi
tion of the lower control arm inward (toward the 
engine). Move the front of the lower control arm out
ward (away from the engine) slightly until the desired 
camber angle is obtained. 

CAMBER 
Move both pivot bolts of the lower control arm 
together in or out. This will change the camber angle significantly and little effect on the caster angle. 

After adjustment is made tighten the lower control arm nuts to proper torque specification. 

TOE ADJUSTMENT 
The wheel toe position adjustment is the final adjustment. 

1. Start the engine and turn wheels both ways before straightening the wheels. Secure the steering wheel with the 
front wheels in the straight-ahead position. 

2. Loosen the tie rod jam nuts (1). 

NOTE: Each front wheel should be adjusted for 
one-half of the total toe position specification. 
This will ensure the steering wheel will be cen
tered when the wheels are positioned straight
ahead. 

3. Adjust the wheel toe position by turning the inner 
tie rod (2) as necessary. 

4. Tighten the tie rod jam nut (1) to 127 N·m (94 ft. 
Ibs.). 

5. Verify the specifications 

6. Turn off engine. 
8OcI236dc 
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ALIGNMENT LINK/COIL SUSPENSION 
Before each alignment reading the vehicle should be 
jounced (rear first, then front). Grasp each bumper at 
the center and jounce the vehicle up and down sev
eral times. Always release the bumper in the down 
position. Set the front end alignment to specifica
tions while th~ vehicle 'is in its NORMALLY 
LOADED CONDITION. 

CAMBER: The wheel camber angle is preset and is 
not adjustable. 

CASTER: Check the caster of the front axle for cor
rect angle. Be sure the axle is not' bent or twisted. 
Road test the vehicle and make left ar'td right turn. 
Observe the steering wheel return-to-center position. 
Low caster will cause poor steering wheel returnability. 

Caster can be adjusted by rotating the cams (3) on 
the lower suspension arm. 

TOE POSITION: The wheel toe position adjustment should be the final adjustment. 

8O&9c56b 

1. Start the engine and turn wheels both ways before straightening the wheels. Center and Secure the steering 
wheel and turn off engine. 

2. Loosen the adjustment sleeve clamp bolts. 

3. Adjust the right wheel toe position with the drag link. Turn the sleeve until the right wheel is at the correct TOE-IN 
position. Position clamp bolts to their original position and tighten to specifications. Make sure the toe setting 
does not change during clamp tightening. 

4. Adjust left wheel toe position with tie rod at teft knuckle. Turn the sleeve untit the left wheel is at the correct 
TOE-IN position. Position clamp bolts to their original position and tighten to specifications. Make sure the toe 
setting does not change during clamp tightening. 

NOTE: Toe setting will change during tightening, Make sure to verify reading after tightening. 

5. Verify the right toe setting and a straight steering wheel. 

6. Road test the vehicle. 

CURB HEIGHT MEASUREMENT (LD) 
The wheet alignment is to be checked and all alignment adjustments made with the vehicle at its required curb 
height specification. 

Vehicle height is to be checked with the vehicle on a flat, level surface, preferably a vehicle alignment rack. The 
tires are to be inflated to the recommended pressure. All tires are to be the same size as standard equipment. 
Vehicle height is checked with the fuel tank full of fuel, and no passenger or luggage compartment load. 

Inspect the vehicle for bent or weak suspension components. Compare the parts tag on the suspect coil spring(s) 
to the parts book and the vehicle sales code, checking for a match. Once removed from the vehicle, compare the 
coil spring height to a correct new or known good coil spring. The heights should vary if the suspect spring is weak. 
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1. Front - On each side of the vehicle, measure the 
distance from the center of the rear lower control 
arm bolt (1) to the ground (2) Record the mea
surement. Next measure the distance from the 
spindle center (3) to the ground (4) Record the 
measurement. 

2. Take the two measurements and subract them to 
get the curb height specification. 

3. Rear 4X2 LD - On each side of the vehicle, mea
sure the distance at the axle tube (1) to the jounce 
bumper flange (2). 

4. Rear 4X4 LD - On each side of the vehicle, mea
sure the distance at the jounce pad welded to the 
axle tube (1) to the jounce bumper flange (2). 

5. Compare the measurements to the specifications listed in the following Curb Height Specifications chart. 

CURB HEIGHT SPECIFICATIONS 

MODEL FRONT REAR 

55 mm ± 10 mm 176 mm ± 15 mm 
4X4 LD 

2.16 in. ± 0.39 in 6.92 in. ± 0.60 in. 

57 mm ± 10 mm 156 mm ± 15 mm 
4X2 LD with 17" tires 

2.24 in. ± 0.39 in 6.14 in. ± 0.60 in. 

45 mm ± 10 mm 156 mm ± 15 mm 
4X2 LD with 20" tires 

1.77 in. ± 0.47 in 6.14 in. ± 0.60 in. 

CURB HEIGHT MEASUREMENT (HD) 

81a4a13b 

The wheel alignment is to be checked and all alignment adjustments made with the vehicle at its required curb 
height specification. 

Vehicle height is to be checked with the vehicle on a flat, level surface, preferably a vehicle alignment rack. The 
tires are to be inflated to the recommended pressure. All tires are to be the same size as standard equipment. 
Vehicle height is checked with the fuel tank full of fuel, and no passenger or luggage compartment load. 
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Inspect the vehicle for bent or weak suspension components. Compare the parts tag on the suspect coil spring(s) 
to the parts book and the vehicle sales code, checking for a match. Once removed from the vehicle, compare the 
coil spring height to a correct new or known good coil spring. The heights should vary if the suspect spring is weak. 

1. Front 4X2 On each side of the vehicle, measure 
the distance from the top of the jounce bumper 
flange (2) to the bottom of the frame rail (1). 

2. Front 4X4 On each side of the vehicle, measure 
the distance from the top of the axle (2) to the bot
tom of the jounce bumper flange (1). 

3. Rear ALL - On each side of the vehicle, measure 
the distance at the top of the axle tube (2) to the 
bottom of the frame rail (1). 

o 

81ab128c 

81ab127e 

:r=l 

~ ... J 

81abT290 



4. Compare the measurements to the specifications listed in the following Curb Height Specifications chart. 

FRONT CURB HEIGHT SPECIFICATIONS 

MODEL 

4X2 HD 

4X4 HD 

POWERWAGON 

REAR CURB HEIGHT SPECIFICATIONS 

MODEL 

4x4 2500 10.5 AXLE 

4x2 2500 10.5 AXLE 

4x4 2500/3500 SRW 11.5 AXLE 

4x2 2500/3500 SRW 11.5 AXLE 

4x4 3500 DRW 11.5 AXLE 

4x2 3500 DRW 11.5 AXLE 

SPECIFICATIONS 

ALIGNMENT 

NOTE: All alignment specifications are in degrees. 

SPECIFICATIONS 

FRONT 

75 mm ± 10 mm 

2.95 in. ± 0.39 in 

102 mm ± 10 mm 

4.01 in. ± 0.39 in 

137 mm ± 10 mm 

5.39 in. ± 0.39 in 

REAR 

200.4 

7.88 in 

167.2 mm 

6.58 in 

200.9 mm 

7.90 in 

167.8 mm 

6.60 in 

203mm 

7.99 in 

173.3 mm 

6.82 in 

DESCRIPTION SPECIFICATION 

VEHICLE WHEEL INDIVIDUAL INDIVIDUAL INDIVIDUAL INDIVIDUAL 
1500 BASE CASTER CASTER CAMBER CAMBER 
4X2 LEFT SIDE RIGHT SIDE LEFT SIDE RIGHT SIDE 

4X2 120.5 in 3.50° ± 0.50° 3.90° ± 0.50° 0.10° ± 0.50° -0.10° ± 

0.50° 

4X2 140.5 in 3.50° ± 0.50° 3.90° ± 0.50° 0.10° ± 0.50° -0.10° ± 
0.50° 

4X2 160.5 in 3.50° ± 0.50° 3.90° ± 0.50° 0.10° ± 0.50° -0.10° ± 
0.50° 

MAX RTILT - -.400 ± 0.50° 0.20° ± 0.500 

DIFFERENCE 
4X2 
1500 

INDIVIDUAL 
TOE 

0.18° ± 0.05° 

0.18° ± 0.05° 

0.18° ± 0.05° 

0.36°± 0.05° 
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PESCRIPTION SPECIFICATION 

VEHICLE WHEEL INDIVIDUAL INDIVIDUAL INDIVIDUAL INDIVIDUAL INDIVIDUAL 
1500 BASE CASTER CASTER CAMBER CAMBER TOE 
4X4 LEFT SIDE RIGHT SIDE LEFT SIDE RIGHT SIDE 

4X4 120.5 in 3.50° ± 0.50° 3.90° ± 0.50° 0.10° ± 0.50° -0.10° ± 0.18° ± 0.05° 
0.50° 

4X4 140.5 in 3.500 ± 0.50° 3.90° ± 0.50° 0.10° ± 0.50° -0.10° ± 0.18° ± 0.05° 
0.50° 

4X4 160.5 in I \J.iJV :r. u.uu 3.90° ± 0.50° 0.10° ± 0.50° -0.10° ± 0.18° ± 0.05° 
0.50° 

MAX RTILT - -.400 ± 0.50 0.20° ± 0.50° 0.36°± 0.05° 
DIFFERENCE 

4X4 
1500 

VEHICLE WHEEL INDIVIDUAL INDIVIDUAL INDIVIDUAL 
4X2 BASE CASTER CAMBER TOE 

2500 & 3500 

4X2 140.5 4.000 ± 0.75° 0.00° ± 0.500 0.100 ± 0.05° 
2500&3500 

4X2 160.5 4.00° ± 0.75° 0.00° ± 0.500 0.10° ± 0.05° 
2500&3500 

MAX RT/LT - 0.000 ± 0.500 0.000 ± 0.50° 00±.06° 
DIFFERENCE 

4X2 
2500&3500 

VEHICLE WHEEL INDIVIDUAL INDIVIDUAL INDIVIDUAL 
4X4 BASE CASTER CAMBER TOE 

2500&3500 

4X4 140.5 4.50° ± 0.5° 0.25° ± 0.50° 0.10° ± 0.05° 
2500&3500 

4X4 4.50° ± 0.5 0 0.25° ± 0.500 0.10° ± 0.05 0 

2500&3500 

MAX RTILT - 0.00° ± 0.50° 0.00° ± 0.50° 00±.06° 
DIFFERENCE 

4X4 
2500&3500 

DESCRIPTION REAR SPECIFICATION 

LD & HD INDIVIDUAL MAX RTILT TOTAL TOE THRUST THRUST ANGLE -0.2° ± 0.20 
CAMBER DIFFERENCE (0.30° ± ANGLE 0° ± 4X2 

(-.10° ± 0.5°) (0.00° ± 0.50°) 0.4° I 
0.50°) 4X2 4X4 

I 2500&3500 
4X4 
1500 
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FRONT - INDEPENDENT FRONT SUSPENSION 

DESCRIPTION 

4X2 FRONT SUSPENSION 

The front suspension is designed to allow each wheel to adapt to different road surfaces independently. The wheels 
are mounted to hub/bearings units bolted to the steering knuckle. The double-row hub bearings are sealed and 
lubricated for life. The steering knuckles turn (pivot) on ball joints. ' 

The front suspension is comprised of: 

• Shock absorbers 
• Coil Spring 
• Control arms (1 &3) 
• Steering knuckles (2) 

• Stabilizer bar 
• Stabilizer link 
• Tie Rod Ends 
• Hub/Bearing 
• Rack & Pinion 
• Ball Joints 

81621061 

NOTE: Components attached with a nut must be torqued to specification. 

NOTE: Suspension components with rubber/urethane bushings should be tightened with the vehicle at nor .. 
mal ride height. It is important to have the springs supporting the weight of the vehicle when the fasteners 
are torqued. If springs are not at their normal ride position, vehicle ride comfort could be affected and pre
mature bushing wear may occur. 

4X4 COIL OVER FRONT SUSPENSION 
The front suspension is designed to allow each wheel to adapt to different road surfaces independently. The wheels 
are mounted to hublbearings units bolted to the steering knuckle. The double-row hub bearings are sealed and 
lubricated for life. The steering knuckles turn (pivot) on ball joints. 
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The front suspension is comprised of: 

• Coil over Shock absorbers (5) 
• Coil over Springs (4) 
• Control arms (1&7) 
• Steering knuckles (3) 
• Stabilizer bar (9) 
• Stabilizer link (8) 
• Tie Rod Ends (6) 
• Hub/Bearing 
• Rack & Pinion 
• Ball Joints (2) 

NOTE: The SRT-10 vehicle is not equipped with front brake dust shields. 

NOTE: Components attached with a nut must be torqued to specification. 

NOTE: Suspension components with rubber/urethane bushings should be tightened with the vehicle at nor
mal ride height. It is important to have the springs supporting the weight of the vehicle when the fasteners 
are torqued. If springs are not at their normal ride position, vehicle ride comfort could be affected and pre
mature bUShing wear may occur. 

CONTROL ARMS 
The lower control arm (2) bolts in frame brackets. The 
frame brackets have slotted holes which allow the 
arms (2) to be adjusted with cambolts (1) for caster 
and camber adjustment. 
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The upper control arms (2) bolt to the upper frame 
brackets and pivots through bushings. 

The control arms have lube for life ball studs (3). The 
control arm travel (jounce) is limited through the use 
of rubber/urethane bumpers. Rebound travel is limited 
by the shock absorber. 

Having the suspension at curb ride height when torqu
ing bolts ensures good ride characteristics and longer 
bushing life by preventing excessive "wind-up" of the 
bushing. 

SPECIFICATIONS 

TORQUE 

DESCRIPTION 

Shock Absorber 
Upper Nut 

4X4 

Shock Absorber 
Lower Bolt 

4X4 

Shock Absorber 
Upper Nut 

4X2 

Shock Absorber 
Lower Bolt 

4X2 

Lower Suspension Arm 
Frame Nuts 

LD 4X2 & 4X4 

Lower Suspension Arm 
Frame Nuts 

HD4X2 

Lower Suspension Arm 
Ball Joint Nut 

1500 series only 

Lower Suspension Arm 
Ball Joint Nut 
(HO 4X2 only 

Upper Suspension Arm 
Frame Nuts 

(LO) 

Upper Suspension Arm 
Frame Nuts 

(HD 4X2 only) 

N·m 

61 

210 

54 

35 

204 

237 

52 
Then an additional 90° 

135 

176 

170 

Ft. Lbs. In. Lbs. 
45 -

155 -

40 -

25 -

150 -

175 -

38 -
Then an additional 90° 

100 -

130 -

125 -
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DESCRIPTION N·m Ft. Lbs. -In. Lbs. 

Upper Suspension Arm 54 40 , -, ," 
Ball Joint Nut Then an additional 900 Then an additional 900 

1500 series only 

Upper Su~~pension Arm 68 50 -
Ball Joint Nut 

(HD) 

Stabilizer Bar 61 45 -
Frame Bolt 

Stabilizer Link 102 75 -
Lower Control Arm Nut 

Stabilizer Link 27 20 -
Stabilizer Bar Nut 

Hub/Bearing 163 120 -
Bolts 
(LD) 

Hub/Bearing 176 130 -
Bolts 

(HD 4X2) 

Tie Rod End 61 45 -
Nut Then an additional 90° Then an additional 90° 
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SPECIAL TOOLS 

FRONT SUSPENSION 

RECEIVER/DRIVER BALL JOINT - 9770 

PULLER - 8677 

BUSHING CUP - 9771 

RECEIVER! DRIVER BALLJOINT - 8698 

REMOVEIINSTALL BUSHING KIT - 9772 

c-42'1I-8~"<34.r 

BALL JOINT PRESS· C-4212F 

BUSHING CUP - 9773 

Wrench, Shock Nut 9362 
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BUSHING REMOVEIINSTALL KIT - 9775 

BUSHING REMOVEIINSTALL KIT - 9777 

I 
I 

~ 
Remover, Ball Stud 9360 

Compressor, Coil Spring Do.1278 
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BUSHINGS 

REMOVAL 

LOWER CONTROL ARM BUSHINGS - 4X4 (LD) 
1. Remove the lower control arm (Refer to 2 - SUSPENSION/FRONT/LOWER CONTROL ARM - REMOVAL). 

2. Secure the control arm in a soft jaw vise. 

NOTE: Extreme pressure lubrication must be used 
on the threaded portions of the tool. This will 
increase the longevity of the tool and insure 
proper operation during the removal and installa
tion process. 

3. Remove the bushing (3) using special tool 
C-4212F (PRESS) (1), 9772-6 (receiver) (6), 
9772-4 (SPACER) (5) and 9772-3 (driver) (2) 

LOWER CONTROL ARM BUSHINGS - 4X2 (LD) 
1. Remove the lower control arm (Refer to 2 - SUSPENSION/FRONT/LOWER CONTROL ARM - REMOVAL). 

2. Secure the control arm in a soft jaw vise. 

3. Install the special tools onto the lower control arm 
(5) to press out the bushing (6) using C-4212F 
(PRESS) (1), 9775-1 (receiver) (2), 9772-3 (driver) 
(4) and 9775-2 (SPACER) (3) 

UPPER CONTROL ARM BUSHINGS - IFS (LD) 
1. Remove the upper control arm (Refer to 2 - SUSPENSION/FRONT/UPPER CONTROL ARM - REMOVAL). 

2. Secure the control arm in a soft jaw vise. 
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NOTE: Extreme pressure lubrication must be used 
on the threaded portions of the tool. This will 
increase the longevity of the tool and insure 
proper operation during the removal and installa .. 
tion process. 

3. Remove the bushing (3) from the upper control arm 
(5) using special tool C-4212F (PRESS) (1), 
9777-3 (receiver) (4). and 9601-1 (driver) (2). 

UPPER CONTROL ARM BUSHINGS - IFS (HD) 
1. Remove the upper control arm (Refer to 2 - SUSPENSION/FRONT/UPPER CONTROL ARM - REMOVAL). 

2. Secure the control arm in a soft jaw vise. 

NOTE: Extreme pressure lubrication must be used 
on the threaded portions of the tool. This will 
increase the longevity of the tool and insure 
proper operation during the removal and installa .. 
tion process. 

3. Remove the bushing (3) from the upper control arm 
(5) using special tool C-4212F (PRESS) (1), 
9777-3 (receiver) (4), and 9777-2 (driver) (2). 

LOWER CONTROL ARM SHOCK BUSHING - IFS 4X4 
1. Raise and support the vehicle. 

2. Remove the tire and wheel assembly. 

3. Support the lower control arm outboard end. 

4. Remove the caliper adapter with the caliper (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUDISC BRAKE 
CALIPER ADAPTER - REMOVAL). 

5. Remove the rotor (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUROTORS - REMOVAL). 
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6. Remove the upper ban jOint retaining nut and sep
arate the upper ball joint (4) from the knuckle (6) 
using separator 9360 (5). 

7. Disconnect the wheel speed sensor wire (3) from 
the knuckle and upper control arm. 

8. Remove the stabilizer link lower nut (1). 

9. Remove the axle hub nut. 

10. Remove the shock lower bolt/nut from the lower 
control arm (5) then move the shock out of the 
way to allow the C4212-F press (4) to used. 

NOTE: Extreme pressure lubrication must be used 
on the threaded portions of the tool. This will 
increase the longevity of the tool and insure 
proper operation during the removal and Installa
tion process. 

11. I nstall special tools to press the bushing (3) out of 
the lower control arm (4) using special tools 
C-4212-F (Press) (1), 9653-1 (driver) (5) and 
9653-2 (Receiver) (2), 
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INSTALLATION 

LOWER CONTROL ARM BUSHINGS - 4X4 (LO) 

FRONT BUSHING 

NOTE: Extreme pressure lubrication must be used 
on the threaded portions of the tool. This will 
increase the longevity of the tool and insure 
proper operation during the removal and installa
tion process. 

1. Install the new bushing (3) into the arm (4) using 
special tools C4212F (PRESS) (1), 9772·5 
(receiver) (5) and 9772-1 (driver) (2) 

REAR BUSHING 
1. Install the new lower control arm bushing (4) into 

the lower control arm (3) using tools C-4212F 
(PRESS) (1), 9772-2 (driver) (5) and 9772-5 
(receiver) (2). 

1. Remove the control arm from the vise. 

8168&766 

2. Install the lower control arm (Refer to 2 - SUSPENSION/FRONT/LOWER CONTROL ARM - INSTALLATION). 

3. Perform a wheel alignment (Refer to 2 - SUSPENSIONIWHEEL ALIGNMENT - STANDARD PROCEDURE). 
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LOWER CONTROL ARM BUSHINGS - 4X2 - (LD) 

FRONT BUSHING 
1. Install the bushing (3) using special tool C-4212F 

(PRESS) (1), 9775-1 (receiver) (5), 9775-4 (driver) 
(2) and 9775-2 (SPACER) (4) 

REAR BUSHING 
1. Install the bushing using special tool C-4212F 

(PRESS) (1). 9775-1 (receiver) (2), 9775-3 (driver) 
(4) and 9775-2 (SPACER) (3) 

1. Remove the control arm from the vise. 

2. Install the lower control arm (Refer to 2 - SUSPENSION/FRONT/LOWER CONTROL ARM - INSTALLATION). 

3. Perform a wheel alignment (Refer to 2 - SUSPENSIONIWHEEL ALIGNMENT - STANDARD PROCEDURE). 
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UPPER CONTROL ARM BUSHINGS - IFS (LO) 
1. Install the bushing (3) into the control arm (5) using 

special tool C-4212F (PRESS) (1), 9770-1 
(receiver) (2) and 9771-2 (driver) (4). 

2. Remove the control arm from the vise. 

3. Install the upper control arm (Refer to 2 - SUSPENSION/FRONT/UPPER CONTROL ARM - INSTALLATION). 

4. Perform a wheel alignment (Refer to 2 - SUSPENSIONIWHEEL ALIGNMENT - STANDARD PROCEDURE). 

UPPER CONTROL ARM BUSHINGS - IFS (HD) 
1. Install the bushing (3) into the control arm (5) using 

special tool C-4212F (PRESS) (1), 9770-1 
(receiver) (2) and 9777-1 (driver) (4). 

2. Remove the control arm from the vise. 

3. Install the upper control arm (Refer to 2 - SUSPENSION/FRONT/UPPER CONTROL ARM - INSTALLATION). 

4. Perform a wheel alignment (Refer to 2 - SUSPENSIONIWHEEL ALIGNMENT - STANDARD PROCEDURE). 
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LOWER CONTROL ARM SHOCK BUSHING - IFS 4X4 

NOTE: Extreme pressure lubrication must be used 
on the threaded portions of the tool. This will 
increase the longevity of the tool and insure 
proper operation during the removal and installa
tion process. 

1. Install the new shock bushing (3) into the lower 
control arm (4) using tools C-4212-F (Press) (1), 
9653-3 (driver) (2), 9773 (Receiver) (5) will auto
matically set the depth of the bushing in the control 
arm. 

2. Install the lower part of the shock (5) into the lower 
control arm shock bushing (7). 

3. Install and position batt (6) so head of bolt is facing 
rearward of vehicle and hand start nut. Tighten the 
bolt (6) & nut to 81 N·m (60 ft. Ibs.). 

4. Install the upper ball joint to the knuckle and install 
the retaining nut. 

5. Install and tighten the axle hub nut. 

6. Install the stabilizer link tower nut. 

7. Reconnect the wheel speed sensor wiring to the knuckle and upper control arm. 

8. Install the rotor (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUROTORS - INSTALLATION). 

8168fc82 

9. Install the caliper adapter with the caliper (Refer to 5 BRAKES/HYDRAULIC/MECHANICAUDISC BRAKE CAL-
IPER ADAPTER - INSTALLATION). 

10. Remove the support from the lower control arm outboard end. 

11. Install the tire and wheel assembly (Refer to 22 - TIRESIWHEELSIWHEELS - STANDARD PROCEDURE). 

12. Remove the support and lower the vehicle. 



DR ------------ FRONT - INDEPENDENT FRONT SUSPENSION 2 .. 53 

HUB I BEARING 

REMOVAL 

4X4 
1. Raise and support the vehicle. 

2. Remove the wheel and tire assembly. 

3. Remove the brake caliper and rotor (Refer to 5 - SRAKES/HYDRAULIC/MECHANICAUROTORS - REMOVAL). 

4. Remove the ASS wheel speed sensor if equipped, (Refer to 5 - BRAKES/ELECTRICAUFRONT WHEEL SPEED 
SENSOR - REMOVAL). 

5. Remove the halfshaft nut. 

NOTE: Do not strike the knuckle with a hammer to remove the tie rod end or the ball joint. Damage to the 
steering knuckle will occur. 

6. Remove the tie rod end nut and separate the tie rod from the knuckle using remover 9360. 

7. Remove the upper ball joint nut and separate the upper ball joint from the knuckle using remover 9360. 

8. Pull down on the steering knuckle to separate the 
halfshaft (2) from the hub/bearing. 

9. Remove the three hub/bearing mounting bolts (1) 
from the steering knuckle. 

10. Slide the hub/bearing out of the steering knuckle. 

11. Remove the brake dust shield. 

4X2 
1. Raise and support the vehicle. 

2. Remove the wheel and tire assembly. 

BOc75d2e 

3. Remove the brake caliper and rotor (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUROTORS - REMOVAL). 

4. Remove the ABS wheel speed sensor if equipped 
(4), (Refer to 5 - BRAKES/ELECTRICAUFRONT 
WHEEL SPEED SENSOR - REMOVAL) 

5. Remove the three hub/bearing mounting bolts (5) 
from the steering knuckle (3). 

6. Slide the hub/bearing (1) out of the steering 
knuckle (3). 

7. Remove the brake dust shield (2). 

8Ocd622e 
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INSTALLATION 

4X4 
1. Install the brake dust shield (2). 

2. Install the hub/bearing (1) into the steering knuckle 
(3) and tighten the bolts to 163 N·m (120 ft. Ibs.). 

3. Install the brake rotor and caliper (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUROTORS - INSTALLA
TION). 

4. Install the ABS wheel speed sensor if equipped (Refer to 5 - BRAKES/ELECTRICAUFRONT WHEEL SPEED 
SENSOR - INSTALLATION). 

5. Install the upper ball joint nut to the steering knuckle and tighten to 54 N·m (40 ft. Ibs.) (on 1500 series only an 
additional 90° turn). 

6. Install the tie rod end nut to the steering knuckle and tighten to 61 N·m (45 ft. Ibs.) then an additional 90°. 

7. Install the halfshaft nut and tighten to 251 N·m (185 ft. Ibs.). 

8. Install the wheel and tire assembly (Refer to 22 - TIRESIWHEELSIWHEELS - STANDARD PROCEDURE). 

9. Remove the support and lower vehicle. 

4X2 
1. Install the brake dust shield (2). 

2. Install the hub/bearing (1) into the steering knuckle 
(3) and tighten the bolts (5) to 163 N·m (120 ft. 
Ibs.) 4X2 LD. Or tighten the bolts (5) to 176 N·m 
(130 ft. Ibs.) 4X2 HD .. 

3. Install the brake rotor and caliper (Refer to 5 -
BRAKES/HYDRAULIC/MECHANICAUROTORS 
INSTALLATION). 

4. Install the ABS wheel speed sensor if equipped (4) 
(Refer to 5 - BRAKES/ELECTRICAUFRONT 
WHEEL SPEED SENSOR - INSTALLATION). 

80008228 

5. Install the wheel and tire assembly (Refer to 22 - TIRESIWHEELSIWHEELS - STANDARD PROCEDURE). 

6. Remove the support and lower vehicle. 
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KNUCKLE 

DESCRIPTION 
The knuckle (1) is a single casting with legs machined 
for the upper and lower ball joints. The knuckle also 
has machined mounting locations for the front brake 
calipers and hub bearing. 

OPERATION 
The steering knuckle pivot between the upper and lower ball joint. Steering linkage attached to the knuckle allows 
the vehicle to be steered. 

REMOVAL 

(LD) 4X2 & 4X4 
1. Raise and support the vehicle. 

2. Remove the wheel and tire assembly. 

3. Remove the brake caliper, rotor (Refer to 5 -
BRAKES/HYDRAULIC/MECHANICALJROTORS 
REMOVAL), shield and ABS wheel speed sensor if 
equipped (Refer to 5 - BRAKES/ELECTRICALJ 
FRONT WHEEL SPEED SENSOR - REMOVAL). 

4. Remove the tie rod end nut. Separate the tie rod 
from the knuckle with Remover 9360. 

5. Remove the halfshaft nut (4X4 only). 



2 • 56 FRONT - INDEPENDENT FRONT SUSPENSION ------------ DR 

6. Remove the upper ball joint nut. Separate the ball 
joint (4) from the knuckle (6) with Remover 9360 
(5) 

CAUTION: When installing puller 8677 to separate 
the ball joint, be careful not to damage the ball 
joint seal. 

7. Remove the lower ball joint nut. Separate the ball 
joint from the knuckle with Remover 8677 (2). 

8. Remove the steering knuckle (1) from the vehicle. 

9. Remove the hub/bearing from the steering knuckle 
on the bench (Refer to 2 - SUSPENSION/FRONT! 
HUB / BEARING - REMOVAL). 

8Od267c7 
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(HD) 4X2 
1. Raise and support the vehicle. 

2. Remove the wheel and tire assembly. 

3. Remove the brake caliper, rotor (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUROTORS - REMOVAL), 
shield and ABS wheel speed sensor if equipped (Refer to 5 - BRAKES/ELECTRICAUFRONT WHEEL SPEED 
SENSOR - REMOVAL). 

4. Remove the tie rod end nut. Separate the tie rod from the knuckle with Remover 9360. 

5. Remove the upper ball joint nut. Separate the ball joint from the knuckle with Remover 9360. 

CAUTION: When installing puller 8677 to separate 
the ball joint, be careful not to damage the ball 
joint seal. 

6. Remove the lower ball joint nut. Separate the ball 
joint from the knuckle with puller 8677 and remove 
the knuckle. ~----f2 

80d267c7 

7. Remove the hub/bearing from the steering knuckle (Refer to 2 - SUSPENSION/FRONT/HUB / BEARING -
REMOVAL). 

INSTALLATION 

(LD) 4X2 & 4X4 

CAUTION: The ball joint stud tapers must be 
CLEAN and DRY before installing the knuckle. 
Clean the stud tapers with mineral spirits to 
remove dirt and grease. 

NOTE: When installing hublbearing with ABS 
brakes, position the speed sensor opening 
towards the front of the vehicle. 

1. Install the hub/bearing to the steering knuckle (1) 
and tighten the bolts to 163 N·m (120 ft. Ibs.). 

2. Install the knuckle (1) onto the upper and lower ball 
joints. 

3. Install the upper and lower ball joint nuts. Tighten 
the upper ball joint nut to 54 N·m (40 ft. Ibs.) (an 
additional 90° turn is required) and the lower ball 
joint nut to 52 N·m (38 ft. Ibs.)(an additional 90° 81621065 
turn is required). L--__________________ -----' 

4. Remove the hydraulic jack from the lower suspension arm (4). 

5. Install the tie rod end and tighten the nut to 61 N·m (45 ft. Ibs.). 

6. Install the front halfshaft into the hub/bearing (if equipped). 

7. Install the the halfshaft nut and tighten to 251 N·m (185 ft. Ibs.) (if equipped). 
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8. Install the ABS wheel speed sensor (if equipped) (Refer to 5 - BRAKES/ELECTRICAUFRONT WHEEL SPEED 
SENSOR - INSTALLATION) and brake shield, rotor and caliper (Refer to 5 - BRAKES/HYDRAULIC/MECHAN(
CAUROTORS - INSTALLATION). 

9. Install the wheel and tire assembly (Refer to 22 - TIRESIWHEELSIWHEELS - STANDARD PROCEDURE). 

10. Remove the support and lower the vehicle. 

11. Perform a wheel alignment (Refer to 2 - SUSPENSIONIWHEEL ALIGNMENT - STANDARD PROCEDURE). 

(HD) 4X2 

CAUTION: The ball joint stud tapers must be CLEAN and DRY before installing the knuckle. Clean the stud 
tapers with mineral spirits to remove dirt and grease. 

NOTE: When installing hublbearing with ABS brakes, position the speed sensor opening towards the front 
of the vehicle. 

1. Install the hub/bearing to the steering knuckle and tighten the bolts to 176 N·m (130 ft. Ibs.). 

2. Install the knuckle onto the upper and lower ball joints. 

3. Install the upper and lower ball joint nuts. Install and tighten the upper ball joint nut, to 54 N·m (40 ft. Ibs.). Then 
Install and tighten the lower ball jOint nut to 135 N·m (100 ft. Ibs.). 

4. Remove the hydraulic jack from the lower suspension arm. 

5. Install the tie rod end and tighten the nut to 61 N·m (45 ft. Ibs.). 

6. Install the ABS wheel speed sensor if equipped (Refer to 5 - BRAKES/ELECTRICAUFRONT WHEEL SPEED 
SENSOR - INSTALLATION) and brake shield, rotor and caliper (Refer to 5 - BRAKES/HYDRAULIC/MECHANI
CAUROTORS - INSTALLATION). 

7. Install the wheel and tire assembly {Refer to 22 - TIRESIWHEELSIWHEELS - STANDARD PROCEDURE}. 

8. Remove the support and lower the vehicle. 
9. Perform a wheel alignment (Refer to 2 - SUSPENSIONIWHEEL ALIGNMENT - STANDARD PROCEDURE). 
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UPPER CON-rROL ARM 

REMOVAL 
1. Raise and support vehicle. 

2. Rem~ve wheel and tire assembly. 

3. Remove the disc brake caliper adapter with the cal· 
iper (Refer to 5 - BRAKES/HYDRAULIC/MECHAN-
ICAL/DISC BRAKE CALlP~R ADAPTER 
REMOVAL). 

4. Remove the rotor. 

5. Remove the wheel speed sensor wire from the 
upper control arm (LD). 

6. Remove the nut from upper ball joint (4). 

7. Separate upper ball jOint (4) from the steering 
knuckle (6) with Remover 9360 (5). 

CAUTION: When Installing Remover 9360 (5) to 
separate the ball joint, be careful not to damage 
the ball joint seal. 

8. Remove the control arm pivot bolts (3) and flag 
nuts (2) remove control arm (1). 

~1621036 
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INSTALLATION 
1. Position the control arm (1) into the frame brackets. 

Install bolt (3) and and flag nut (2), tighten to 176 
N·m (130 ft. Jbs.)(LD) or 170 N·m (125 ft. Ibs.}(HD 
4X2 only). 

2. Insert the ball joint in steering knuckle (3) and 
tighten the upper ball joint nut (2) to 54 N·m (40 ft. 
Ibs.)(on 1500 series only an additional 900 turn is 
required) or 68 N·m (50 ft. Ibs.) (HD). 

3. Install the rotor to the hub. 

4. Install the disc brake caliper and adapter to the 
knuckle (Refer to 5 . BRAKES/HYDRAULIC/ME· 
CHANICAUDISC BRAKE CALIPER ADAPTER -
INSTALLATION). 

5. Install the wheel speed sensor wire to the upper 
control arm (LD). 

6. Install the wheel and tire assembly. (Refer to 22 -
TIRESIWHEELSIWHEELS . STANDARD PROCE· 
DURE). 

7. Remove the support and lower vehicle. 

8. Perform a wheel alignment, (Refer to 2 - SUSPEN-
SIONIWHEEL ALIGNMENT STANDARD 
PROCEDURE). 

~1621036 
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UPPER BALL JOINT 

DIAGNOSIS AND TESTING 

UPPER BALL JOINT 
1. Raise the front of the vehicle. Place safety floor stands under both lower control arms as far outboard as pos-

sible. Lower the vehicle to allow the stands to support some or all of the vehicle weight. 

2. Remove the front tires. 

3. Mount a dial indicator solidly to the frame and then zero the dial indicator. 

4. Position dial indicator plunger on the topside of the upper ball jOint. 

NOTE: The dial Indicator plunger must be perpendicular to the machined surface of the ball joint. 

NOTE: Use care not to pry or tear the ball Joint boot (5), when checking the free play_ 

5. Position a pry bar between the steering knuckle and the upper control arm. Pry upwards on the upper control 
arm. 

6. If the travel exceeds 0.5 mm (0.020 in.), replace the upper ball jOint (Refer to 2 - SUSPENSION/FRONT/UPPER 
BALL JOINT - REMOVAL). 

7. If the upper ball joint is within specs reinstall the front tires (Refer to 22 - TIRESIWHEELSIWHEELS - STAN
DARD PROCEDURE). 

REMOVAL 
1. Raise vehicle and support the axle. 

2. Remove the tire and wheel. 

3. Remove the upper ball joint retaining nut. 

4. Separate the upper ball joint (4) from the knuckle 
(6) using separator #9360 (5). 

5. Remove the wheel speed sensor wire from the knuckle (HD) and from the upper control arm (LD). 

6. Move the knuckle out of the way to allow ball joint removal tool access. 
7. Remove the ball joint boot for removal. 

NOTE: It may be necessary to Install a block of wood between the control arm and frame bracket to allow 
clearance for the ball joint press tool. 
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NOTE: Extreme pressure lubrication must be used 
on the threaded portions of the tool. This will 
increase the longevity of the tool and insure 
proper operation during the removal and installa
tion process. 

8. Press the ball joint {4} from the upper control arm 
(3) using special tools C-4212-F (PRESS) (1). 
9770-1 (Receiver) (2) and 9770-2 (Driver) (5). 

INSTALLATION 

NOTE: Extreme pressure lubrication must be used 
on the threaded portions of the tool. This will 
increase the longevity of the tool and insure 
proper operation during the removal and installa
tion process. 

1. Install the ball joint (3) into the upper control arm 
(4) and press in using special tools C-4212-F 
(press) (1), 9652 (Driver) (2) and 8445-1 (Receiver) 
(5). 

2. Install the upper ball joint into the knuckle. 

81SB9clS6 

3. Install the upper ball joint retaining nut and tighten to 54 N·m (40 ft. Ibs.)(on 1500 series only an additional 90° 
turn is required) or 68 N·m (50 ft. Ibs.)(HD). 

4. Install the wheel speed sensor wire to the knuckle (HD) and to the upper control arm (LD). 

5. Install the tire and wheet. 

6. Remove the supports and lower the vehicle. 

7. Perform a wheel alignment (Refer to 2 - SUSPENSIONIWHEEL ALIGNMENT - STANDARD PROCEDURE). 
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LOWER CONTROL ARM 

REMOVAL 

4X4 (LD) 
1. Raise and support the vehicle. 

2. Remove the wheel and tire assembly. 

3. Remove the upper ball joint nut. Separate ball joint 
from the steering knuckle with Remover 8677. 

4. Remove the front halfshaft, (Refer to 3 - DIFFER
ENTIAL & DRIVELlNE/HALF SHAFT - REMOVAL). 

5. Remove the shock absorber lower nut/bolt (7). 

6. Remove the stabilizer bar link (4) (Refer to 2 -
SUSPENSION/FRONT/STABILIZER LINK 
REMOVAL). 

7. Remove the lower ball joint nut. Separate ball joint 
from the steering knuckle with Remover 8677 (2), 

~----f2 

8Od267c7 
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8. Remove the control arm pivot bolts (1) and suspen
sion arm (2) from frame rail brackets. 

4X2 
1. Raise and support the vehicle. 

2. Remove the tire and wheeJ assembly. 

3. Support the lower control arm at the outboard side 
of the lower control arm to support vehicle weight. 

4. Remove the shock (3) (Refer to 2 - SUSPENSION/ 
FRONT/SHOCK - REMOVAL). 

NOTE: Do not allow the caliper to hang freely, sup
port the caliper assembly. 

5. Remove the disc brake caliper and adapter assem
bly. 

6. Remove the rotor. 

7. Remove the upper ball joint nut. 



DR ------------ FRONT· INDEPENDENT FRONT SUSPENSION 2 • 65 

8. Install Spring Compressor DD-1278 (3) up through 
the lower suspension arm. coil spring (2) and 
shock hole in the frame. The bell-shaped adapter 
goes against the lower suspension arm. Instafl the 
nut on top of the tool at the shock hole. 

9. Tighten the spring compressor nut against bell-
shaped adapter finger tight then loosen 1/2 turn. 

NOTE: This will hold the spring in place until the 
lower suspension arm Is separated from the steer
ing knuckle. 

10. Separate the upper ban joint (4) from the knuckle 
(6) using special tool 9360 (5). 

11. Remove the knuckle from the vehicle. 

12. Remove the stabilizer link (Refer to 2 - SUSPEN
SION/FRONT/STABILIZER LINK - REMOVAL). 

13. Remove the lower ball joint nut at the steering 
knuckle (1). 

14. Install Ball Joint Remover tool 8677 (2) on the 
lower ball joint and separate the ball joint from the 
knuckle. 

NOTE: Do not allow the upper control arm and 
steering knuckle to rebound downwards they must 
be supported. 

\-4----12 
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15. Remove the lower control arm support. 

16. Tighten the spring compressor tool to allow crear~ 
ance' for the lower ball joint to be removed out of 
the knuckle. 

17. Loosen the tension -on the spring compressor tool 
(2) slowly allowing the lower suspension arm to 
pivot downward. 

18. Remove the spring compressor tool (2). 

19. Remove coil spring (1) and isolator pad from the 
vehicle. 

20. Remove the front and rear pivot bolts. 

21. Remove the lower control arm. 

INSTALLATION 

4X4 (LO) 
1. Position the lower control arm (2) at the 1rame rail 

'brackets. Install the pivot bolts (1) and nuts. 
lighten the nuts finger-tight. 

CAUTION: The ball joint ~tud taper must be 
CLEAN and DRY bef~re installing the knuckle. 
Clean the st_ud taper with mineral spirits to remove 
dirt and grease. 

2. Insert the lower ball joint stud into the steering knuckle. Install and tighten the retaining nut to 52 N·m (38 ft. Ibs.) 
(on 1500 series only an additional 90° turn is required). 

3. Install shock absorber lower bolt/nut (7) and tighten to 210 N·m (155 ft. Ibs.). 

4. Install the front halfshaft, (Refer to 3 - DIFFERENTIAL & DRIVELINE/HALF SHAFT - INSTALLATION). 

5. Insert the upper ball joint into the steering knuckle. Install and tighten the retaining nut to 54 N·m (40 ft. Ibs.)(on 
1500 series only an additional 90° turn is required). 

6. Install the stabilizer bar link (4) (Refer to 2 - SUSPENSION/FRONT/STABILIZER LINK - INSTALLATION). 

7. lighten the lower control arm- front pivot nut to 204 N·m (150 ft. Ibs.). lighten rear pivot bolt to 204 N·m (150 ft. 
Ibs.). 

8. Install the wheel and tire assembly, (Refer to 22 - TIRESIWHEELSIWHEELS - STANDARD PROCEDURE). 

9. Remove the support and lower the vehicle. 

10. Perform a wheel alignment (Refer to 2 - SUSPENSIONIWHEEL ALIGNMENT - STANDARD PROCEDURE). 
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4X2 
1. Install the lower control arm into place on the vehicle. 

2. Install the front and rear control arm pivot bolts finger tight. 

3. Install the coil spring (1) into the frame pocket 
(Refer to 2 - SUSPENSION/FRONT/SPRING -
INSTALLATION). 

4. Install the Spring Compressor 00-1278 (2) up 
through the lower suspension arm, coil spring and 
shock hole in the frame. 

5. Tighten the tool nut to compress the coil spring (1). 

6. Install the knuckle (1) to the control arms. 

7. Position the lower ball joint into the steering 
knuckle. 

8. Install the retaining nut on the lower ball joint and 
tighten to 54 N·m (40 ft. Ibs.)(on 1500 series only 
an additional 900 turn is required) or 135 N·m (100 
ft. Ibs.)(HD 4X2 only). 

9. Position the upper ball joint to the knuckle (1). 

10. Install the retaining nut on the upper ball joint and 
tighten to 54 N·m (40 ft. Ibs.)(on 1500 series only 
an additional 900 turn is required) or 102 N·m (75 
ft. Ibs.)(HD 4X2 only). 

11. Support the lower control arm at the outboard side 
of the lower control arm to support vehicle weight. 

12. Remove the spring compressor tool (3). 

13. Install the shock absorber. (Refer to 2 - SUSPENSION/FRONT/SHOCK - INSTALLATION). 

14. Install the stabilizer link (Refer to 2 - SUSPENSION/FRONT/STABILIZER LINK - INSTALLATION). 

15. Remove the lower control arm support. 

81621055 

16. Install the wheel and tire assembly and lower the vehicle. (Refer to 22 - TIRESIWHEELSIWHEELS - STAN
DARD PROCEDURE). 

17. Lower the vehicle to the floor with vehicle weight and Tighten the front and rear pivot bolts to the frame to 204 
N·m (150 ft. Jbs.) for LD or tighten to 237 N·m (175 ft. Ibs.) for HO. 

18. Perform a wheel alignment (Refer to 2 - SUSPENSIONIWHEEL ALIGNMENT - STANDARD PROCEDURE). 
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LOWER BALL JOINT 

DIAGNOSIS AND TESTING 

LOWER BALL JOINT 
1. Raise the front of the vehicle. Place safety floor stands under both lower control arms as far outboard as pos-

sible. Lower the vehicle to allow the stands to support some or all of the vehicle weight. 

2. Mount a dial indicator solidly to the topside of the lower control arm and then zero the dial indicator. 

3. Position the indicator plunger against the bottom surface of the steering knuckle. 

NOTE: The dial indicator plunger must be perpendicular to the machined surface of the steering knuckle. 

4. Position a pry bar under the tire assembly. Pry upwards on the tire assembly. 

5. If the travel exceeds 0.5 mm (0.020 in.), replace the lower ball joint (Refer to 2 - SUSPENSION/FRONT/LOWER 
BALL JOINT - REMOVAL). 

REMOVAL 

4X2 (LD) 
1. Remove the tire and wheel assembly. 

2. Remove the brake caliper and rotor (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUROTORS - REMOVAL). 

3. Disconnect the tie rod from the steering knuckle (Refer to 19 - STEERING/LINKAGEITIE ROD END -
REMOVAL). 

4. Separate the upper ball joint from the knuckle using remover 9360. 

5. Remove the lower ball joint nut and separate the 
lower ball joint from the steering knuckle (1) using 
puller 8677 (2) (Refer to 2 - SUSPENSIONI 
FRONT/KNUCKLE - REMOVAL). 

~----t2 
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NOTE: Extreme pressure lubrication must be used 
on the threaded portions of the tool. This will 
increase the longevity of the tool and insure 
proper operation during the removal and installa
tion process. 

6. Press the ball joint from the lower control arm 
using special tools C-4212-F (PRESS) (1), 8836-6 
(DRIVER) (2) and 8692-2 (RECEIVER) (3). 

4X4 (LO) 
1. Remove the tire and wheel assembly. 

8161t14d 

2. Remove the brake caliper and rotor (Refer to 5 - BRAKES/HYDRAULIC/MECHANiCAUROTORS - REMOVAL). 

3. Disconnect the tie rod from the steering knuckle (Refer to 19 - STEERING/LINKAGEfTlE ROD END -
REMOVAL). 

4. Separate the upper ball joint from the knuckle using remover 9360. 
5. Remove the lower ball joint nut and separate the 

lower ball joint from the steering knuckle (1) using 
puller 8677 (2). 

6. Remove the half shaft nut. 

7. Remove the steeting knuckle from the vehicle 
(Refer to 2 - SUSPENSION/FRONT/KNUCKLE -
REMOVAL). 

8. Move the half shaft to the side and support the half 
shaft out of the way. 

~--""'2 
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NOTE: Extreme pressure lubrication must be used 
on the threaded portions of the tool. This will 
increase the longevity of the tool and insure 
proper operation during the removal and installa
tion process. 

9. Press the ball joint (3) from the lower control arm 
using special tools C-4212-F (PRESS) (1), 8836-6 
(DRIVER) (2) and 8698-2 (RECEIVER) (4). 

4X2 (HD) 
1. Remove the tire and wheel assembly. 

81620811 

2. Remove the brake caliper and rotor (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUROTORS - REMOVAL). 

3. Disconnect the tie rod from the steering knuckle (Refer to 19 - STEERING/LiNKAGErrIE ROD END -
REMOVAL). 

4. Remove the steering knuckle (Refer to 2 - SUS
PENSION/FRONT/KNUCKLE - REMOVAL). 

~---"'2 
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5. Remove the snap ring (3), from the lower ball jOint 
(2). 

NOTE: Extreme pressure lubrication must be used 
on the threaded portions of the tool. This will 
increase the longevity of the tool and insure 
proper operation during the removal and installa
tion process. 

6. Press the ball joint (3) from the lower control arm 
using special tools C-4212-F (PRESS) (1), 9776-2 
(RECEIVER) (4) and 8698-3 (DRIVER) (2). 

INSTALLA1-ION 

4X2 (LD) 

NOTE: Extreme pressure lubrication must be used 
on the threaded portions of the tool. This will 
increase the longevity of the tool and insure 
proper operation during the removal and installa
tion process. 

1. Install the ball joint (4) into the control arm (3) and 
press in using special tools C-4212-F (press) {1}. 
8698-1 (driver) (2) and 8698-3 (receiver) (5). 

2. Stake the ball joint flange in four evenly spaced 
places around the ball joint flange, using a punch 
and hammer. 

818afOcO 

SOd55079 

81620917 



2 • 72 FRONT .. INDEPENDENT FRONT SUSPENSION ------------ DR 

3. Install the steering knuckle (Refer to 2 - SUSPENSION/FRONT/KNUCKLE ~ INSTALLATION). 

4. Install the tie rod end into the steering knuckle (Refer to 19 - STEERING/LiNKAGEfTIE ROD END - INSTALLA
TION). 

5. Install the brake caliper and rotor (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUROTORS - INSTALLA-
TION). 

6. Install the tire and wheel assembly (Refer to 22 • TIRESIWHEELSJWHEELS - STANDARD PROCEDURE). 

7. Check the vehicle ride height (Refer to 2 - SUSPENSIONJWHEEL ALIGNMENT - STANDARD PROCEDURE). 

8. Perform a wheel alignment (Refer to 2 - SUSPENSIONIWHEEL ALIGNMENT - STANDARD PROCEDURE). 

4X4 (LO) 

NOTE: Extreme pressure lubrication must be used 
on the threaded portions of the tool. This will 
increase the longevity of the tool and insure 
proper operation during the removal and installa
tion process. 

1. Install the ball jOint (4) into the control arm (3) and 
press in using special tools C-4212-F (press) (1), 
8698-1 (driver) (5) and 8698-3 (receiver) (2). 

2. Stake the ball joint flange in four evenly spaced 
places around the ball joint flange. using a chisel 
and hammer. 

3. Remove the support for the halfshaft and install into position. 

4. Install the steering knuckle (Refer to 2 - SUSPENSION/FRONT/KNUCKLE - INSTALLATION). 

81620941 

5. Install the tie rod end into the steering knuckle (Refer to 19 - STEERING/LINKAGEfTIE ROD END - INSTALLA· 
TION). 

6. Install the brake caliper and rotor (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUROTORS • INSTALLA-
TION). 

7. Install and tighten the halfshaft nut to 251 N·m (185 ft. Ibs.). 

8. Install the tire and wheel assembly (Refer to 22 - TIRESIWHEELSIWHEELS - STANDARD PROCEDURE). 

9. Check the vehicle ride height (Refer to 2 - SUSPENSIONIWHEEL ALIGNMENT - STANDARD PROCEDURE). 

10. Perform a wheel alignment (Refer to 2 - SUSPENSIONJWHEEL ALIGNMENT - STANDARD PROCEDURE). 
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4X2 (HD) 

NOTE: Extreme pressure lubrication must be used 
on the threaded portions of the tool. This will 
increase the longevity of the tool and insure 
proper operation during the removal and installa
tion process. 

1. Install the ball joint (3) into the control arm (4) and 
press in using special tools C-4212-F (press) (1), 
9776-1 (driver) (2) and 8698-3 (receiver) (5). 

2. Replace the snap ring (3). 

3. Install the steering knuckle (Refer to 2 - SUSPENSION/FRONT/KNUCKLE - INSTALLATION). 

816atOcO 

4. Install the tie rod end into the steering knuckle (Refer to 19 - STEERING/LiNKAGEITIE ROD END - INSTALLA
TION). 

5. Install the brake caliper and rotor (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUROTORS - INSTALLA-
TION). 

6. Install the tire and wheel assembly (Refer to 22 - TIRESIWHEELSIWHEELS - STANDARD PROCEDURE). 

7. Check the vehicle ride height (Refer to 2 - SUSPENSIONIWHEEL ALIGNMENT - STANDARD PROCEDURE). 

8. Perform a wheel alignment (Refer to 2 - SUSPENSIONIWHEEL ALIGNMENT - STANDARD PROCEDURE). 
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SHOCK 

DIAGNOSIS AND TESTING 
A knocking or rattling ,noise from a shock absorber may be caused by movement between mQunting bushings and 
metal brackets or attaching components. These noises can usually be stopped by tightening the attaching nuts. If 
the noise persists, inspect for damaged and worn bushings, and attaching components. Repair as necessary if any 
of these conditions exist. 

WARNING: The shock absorbers are under high pressure. Do Not heat or attempt to open the shock absorb· 
ers. 

A squeal noise from the shock absorber may be caused by the hydraulic valving and may be intermittent. This 
condition is not repairable and the shock absorber must be replaced. 

A squeak or creak noise coming from the shock area may be related to any of the suspension components or 
mounts, but not necessarily the shock. 

NOTE: When inspecting the shock absorber, do not clamp the body or the piston rod. 

NOTE: Monotube shock absorber compression forces will be much higher than standard shock absorbers. 

The shock absorbers are not refillable or adjustable. If a malfunction occurs, the shock absorber must be replaced. 
To check a shock absorber, grasp the tube and invert the shock so the piston rod touches the ground, then com
press the shock four or five times. The action throughout each stroke should be smooth and even, and the piston 
rod should extend from the shock on its own. 

The shock absorber bushings do not require any type of lubrication. Do not attempt to stop bushing noise by lubri
cating them. Grease and mineral oil-base lubricants will deteriorate the bushing. 

REMOVAL 

4X2 
1. Raise and support vehicle. 

2. Support the lower control arm outboard end. 

3. Remove the upper shock absorber nut by using 
shock wrench 9362 (1), retainer and grommet (2). 
If necessary, insert 11/32 socket though Wrench 
onto hex located on end of shock shaft to prevent 
shaft from turning. 

4. Remove the lower bolts and remove the shock 
absorber. 
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4X4-COIL OVER 
1. Raise and support the vehicle. 

2. Remove the tire and wheel assembly. 

3. Support the lower control arm outboard end. 

4. Remove the three upper shock nuts (1). 

5. Remove the lower shock bolt (6) and nut. 

8168fcB2 

6. Remove the caliper adapter with the caliper (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUDISC BRAKE 
CALIPER ADAPTER - REMOVAL). 

7. Remove the rotor (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUROTORS - REMOVAL). 

8. Disconnect the wheel speed sensor wiring from the knuckle and upper control arm. 
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9. Remove the upper ball joint retaining nut and sep
arate the upper ball joint (4) from the knuckle (6) 
using separator 9360 (5). 

10. Remove the stabilizer link lower nut (2). 

11. Remove the axle hub nut. 

12. Remove the shock assembly (1). 

6168f4<l1 
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INSTALLATION 

4X2 

NOTE: Upper shock nut must be replaced or use 
Mopar Lock 'N Seal or Loctite® 242 on existing 
nut. 

1. Install the lower retainer and grommet on the shock 
absorber stud. Insert the shock absorber through 
the frame bracket hole. 

2. Install the lower bolts and tighten the bolts to 35 
N·m (25 ft. Ibs.). 

3. Install the upper grommet, retainer (2) and new nut 
or use Mopar Lock 'N Seal or Loctite@ 242 on 
existing nut, on the shock absorber stud. Tighten 
nut to 54 N·m (40 ft. Ibs.). using wrench 9362 (1). 

4. Remove the support from the lower control arm 
outboard end. 

5. Lower the vehicle. 

4X4-COIL OVER 

NOTE: All suspension components should be tighten with the weight of the vehicle on them (curb height). 

1. Install the shock (1) back in place in the vehicle. 

816af4d1 
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2. Install the upper part of the shock (2) into the 
frame bracket (3). 

3. Install the upper nuts (1). Tighten to 61 N·m (45 ft. 
Ibs.). 

4. Install the lower part of the shock (5) into the lower 
control arm shock bushing (7). 

5. Install and position bolt (6) so head of bolt is facing 
rearward of vehicle and hand start nut. Tighten the 
bolt (6) & nut to 210 N·m (155 ft. Ibs.). 

6. Install the upper ball joint to the knuckle and install 
the retaining nut. 

7. Install and tighten the axle hub nut. 

8. Install the stabilizer link lower nut. 

9. Reconnect the wheel speed sensor wiring to the knuckle and upper control arm. 

10. Install the rotor (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUROTORS - INSTALLATION). 

8168fcS2 

11. Install the caliper adapter with the caliper (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUDISC BRAKE 
CALIPER ADAPTER - INSTALLATION). 

12. Remove the support from the lower control arm outboard end. 

13. Install the tire and wheel assembly (Refer to 22 - TIRESIWHEELSIWHEELS STANDARD PROCEDURE). 

14. Remove the support and lower the vehicle. 
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SPRING 

REMOVAL 

4X2 
1. Raise and support vehicle. 

2. Remove the front wheel and tire assembly. 

3. Support the lower control arm (4) at the outboard 
side of the lower control arm to support vehicle 
weight. 

4. Remove the shock absorber (5) (Refer to 2 - SUS
PENSION/FRONT/SHOCK - REMOVAL). 

5. Install Spring Compressor 00-1278 (3) up through 
the lower suspension arm, coil spring and shock 
hole in the frame. The bell-shaped adapter (3) goes 
against the lower suspension arm. Install the nut 
on top of the tool at the shock hole. 

6. Tighten the spring compressor nut against bet!-
shaped adapter finger tight then loosen 1/2 turn. 

NOTE: This will hold the spring in place until the 
lower suspension arm is separated from the steer .. 
ing knuckle. 
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7. Remove the steering knuckle (Refer to 2 - SUS
PENSION/FRONT/KNUCKLE - REMOVAL). 

8. Remove the stabilizer link (Refer to 2 - SUSPEN
SION/FRONT/STABILIZER LINK - REMOVAL). 

9. Remove the lower control arm support. 

10. Tighten the spring compressor tool (2) to collapse 
the coil spring. 

NOTE: It may necessary to loosen the control arm 
pivot bolt to allow downward swing. 

11. Loosen the tension on the spring compressor tool 
(2) slowly allowing the lower suspension arm to 
pivot downward. 

12. Remove the spring compressor tool (2). 

13. Remove coil spring (1) and isolator pad from the 
vehicle. 

4X4-COIL OVER 
1. Remove the shock (1) (Refer to 2 • SUSPENSION/ 

FRONT/SHOCK - REMOVAL). 

8188/41.11 
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2. Install the shock assembly (3) in the Branick 7200® 
spring removal/installation tool or equivalent (1). 

3. Compress the spring (2). 

4. Position shock wrench 9362 (1), on shock shaft 
retaining nut. Next, insert 8 mm socket though 
Wrench onto hex located on end of shock shaft. 
While holding shock shaft from turning. remove nut 
from shock shaft using Wrench (1). 

5. Remove the upper shock nut. 

6. Remove the shock upper mounting plate. 

7. Remove and inspect the upper spring isolator (2). 

8. Remove the shock. 
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INSTALLATION 

4X2 
1. Tape the isolator pad to the top of the coil spring. Position the spring in the lower suspension arm well. Be sure 

that the coil spring is seated in the well. 

2. Install Spring Compressor DO-1278 (2) up through 
the lower suspension arm, coil spring and shock 
hole in the frame. 

3. Tighten the tool nut to compress the coil spring. 

4. Install the steering knuckle (Refer to 2 - SUSPEN
SION/FRONT/KNUCKLE - INSTALLATION). 

5. Install the retaining nut on the upper ball joint and 
tighten to 54 N·m (40 ft. Ibs.)(on 1500 series only 
an additional 90° turn is required) or 68 N·m (50 ft. 
Ibs.)(HD 4X2 only). 

6. Remove the spring compressor tool. 

7. Support the lower control arm at the outboard side of the lower control arm to support vehicle weight. 

8. Install the shock absorber. (Refer to 2 - SUSPENSION/FRONT/SHOCK - INSTALLATION). 

9. Install the stabilizer link (Refer to 2 - SUSPENSION/FRONT/STABILIZER LINK - INSTALLATION). 

10. Remove the lower control arm support. 

81621055 

11. Install the wheel and tire assembly and lower the vehicle. (Refer to 22 - TIRESIWHEELSIWHEELS - STAN
DARD PROCEDURE). 

12. Lower the vehicle to the floor with vehicle weight and Tighten the front and rear control arm frame pivot bolts if 
loosened to 204 N·m (150 ft. Ibs.)for (LD) or 285 N·m (210 ft. Ibs.)for (HD). 

13. Periorm a wheel alignment (Refer to 2 - SUSPENSIONIWHEEL ALIGNMENT - STANDARD PROCEDURE). 
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4X4-COIL OVER 
1. Position the shock (1) into the coil spring (3). 

2. Install the upper isolator (2). 

3. Install the upper shock mounting plate (2). 

4. Install the shock upper mounting nut. 
5. Install shock wrench 9362 (1) (on end of a torque 

wrench). on shock shaft retaining nut. Next, insert 
8 mm socket though Wrench onto hex located on 
end of shock shaft. While holding shock shaft from 
turning. tighten nut using Wrench to 90 N·m (66 ft. 
Ibs.) torque. 
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6. Decompress the spring (2). 

7. Remove the shock assembly from the spring com
pressor tool (1). 

8. Install the shock assembly (1) {Refer to 2 - SUS
PENSION/FRONT/SHOCK - INSTALLATION}. 

816af4d1 
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STABILIZER BAR 

DESCRIPTION 
The stabilizer bar (4) extends across the front under
side of the chassis and connects to the frame cross
member. The ends of the bar mount to the stabilizer 
links (2), The stabilizer links (2) are then connected to 
the lower control arms (5). All mounting points of the 
stabilizer bar (4) are isolated by bushings. 

OPERATION 
The stabilizer bar is used to minimize vehicle front sway during turns. The bar helps to maintain a flat attitude to the 
road surface. 

REMOVAL 

NOTE: To service the stabilizer bar the vehicle 
should be on a drive on hoist. The vehicle suspen
sion must be at curb height for stabilizer bar 
installation. 

1. Remove the stabilizer bar link upper nuts and 
remove the retainers and grommets (4). 

2. Remove the stabilizer bar mounting bolts (1) and 
discard the mounting bolts. 

3. Remove the retainers (7) from the frame cross
member and remove the bar (3). 

4. If necessary, remove the bushings (2) from the sta
bilizer bar (3), Do not cut the old bushings off 
the stabilizer bar use a mixture of soapy water 
in order to aid in sliding the bushing off. 

INSTALLATION 

NOTE: To service the stabilizer bar the vehicle must be on a drive on hoist. The vehicle suspension must be 
at curb height for stabilizer bar installation. 

1. If the bushings were removed, Clean the bar and install the bushings on the stabilizer bar using a mixture of 
soapy water or equivalent in order to slide the bushing over the bar with ease. Do not cut the new bushing for 
installation. 
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NOTE: Install new mounting bolts Do not reuse 
old bolts. 

2. Position the stabilizer bar (4) on the frame cross
member brackets and install the bracket (3) bolts 
finger-tight. 

NOTE: Check the alignment of the bar to ensure 
there is no interference with the either frame rail 
or chassis component. Spacing should be equal 
on both sides. 

3. Install the stabilizer bar (3) to the stabilizer link (5) 
and install the grommets and retainers. 

4. Install the nuts (4) to the stabilizer link (3) and 
tighten to 27 N·m (20 ft. Ibs.). 

5. Tighten the brackets to the frame to 61 N·m (45 ft. 
Ibs.). 
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STABILIZER LINK 

REMOVAL 

4X2 
1. Raise and support the vehicle. 

2. Remove the lower nut. 

3. Remove the upper nut, retainer and grommets. 

4. Remove the stabilizer link (1) from the vehicle. 

4X4 

NOTE: It may be necessary to remove the other 
stablizer link upper nut (4) in order to remove the 
link (5) being worked on from the vehicle. 

1. Raise and support the vehicle. 

2. Remove the lower nut (6). 

3. Remove the upper nut, retainers and grommets (4). 

4. Remove the stabilizer link (5) from the vehicle. 

BOod656d 
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INSTALLATION 

4X2 
1. Install the stabilizer link (1) to the vehicle. 

2. Install the lower nut and Tighten to 102 N·m (75 ft. 
Ibs.). 

3. Install the retainers, grommets and upper nut and 
Tighten to 27 N·m (20 ft. Ibs.). 

4. Remove the support and lower the vehicle. 

4X4 
1. Install the stabilizer link (5) to the vehicle. 

2. Install the lower nut (6) and Tighten to 102 N·m (75 
ft. Ibs.). 

3. Install the retainers, grommets and upper nut (4) 
and Tighten to 27 N·m (20 ft. Ibs.). 

4. Remove the support and lower the vehicle. 

8Ocd656d 
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SPECIFICATIONS 

TORQUE 

DESCRIPTION 

Shock Absorber 
Upper Nut 

2500 & 3500 

Shock Absorber 
Upper Nut 

4500 & 5500 

Shock Absorber 
Lower Bolt 

2500 & 3500 

Shock Absorber 
Lower Bolt 

4500 & 5500 

Shock Tower to Frame 
2500 & 3500 

Shock Tower to Frame 
4500 & 5500 

Upper Ball Joint to 
Knuckle 

4500 & 5500 

Lower ball Joint Nut 
Initial torque 
2500 & 3500 

Lower ball Joint Nut 
Final torque 

2500 & 3500 

Lower ball Joint Nut 
4500 & 5500 

Upper Ball Joint Nut 
2500 & 3500 

Upper Ball Joint Nut 
4500 & 5500 

Lower Control Arm 
Frame Nuts 

2500 & 3500 

Lower Control Arm 
Frame Nuts 

4500 & 5500 

Lower Control Arm 
Axle Nut 

2500 & 3500 

Lower Control Arm 
Axle Nut 

4500 & 5500 

N·m Ft. Lbs. In. Lbs. 

54 40 -

54 40 -

136 100 -

136 100 -

75 55 -

75 55 -

400 295 -

47 35 -

200 148 -

200 148 -

94 70 -

200 148 -

230 170 -

375 277 -

190 140 -

375 277 -



DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Upper Control Arm 163 120 -
Frame Nuts 

2500 & 350'0 

Upper Control Arm 25'0 184 -
Frame Nuts 

45'00 & 55'00 

Upper Control Arm 163 120 -
Axle Nut 

2500 & 3500 

Upper Control Arm 25'0 184 -
Axle Nut --

450'0 & 550'0' . , .. '! " 

Stabilizer Bar '. 61 
" 

45 -
Frame Bolt', 

250'0 & 3500 

Stabilizer Bar 38 28 -
Frame Bolt 

4500 & 5500 

Stabilizer Link 149 110 -
Axle Bracket 
25'0'0 & 35'00 

Stabilizer Link 150 110 -
Axle Bracket 
4500 & 550'0 

Stabilizer Link 38 27 -
Stabilizer Bar Nut 

25'0'0 & 35'0'0 

Stabilizer Link 60 44 -
Stabilizer Bar Nut 

45'0'0 & 5500 

Stabilizer Link 149 11'0 -
Axle Bracket 

Power Wagon 

Stabilizer Link 149 110 -
Stabilizer Bar Nut 

Power Wagon 

Hub/Bearing 202 149 -
Bolts 

2500 & 350'0 

Hub/Bearing 2'02 149 -
Bolts 

4500 & 550'0 

Axle Nut 179 Beginning Torque, 132 Beginning Torque. -
250'0 & 3500 Then Rotate 5 to 10 Then Rotate 5 to 1 0 

Times With a Final Torque Times With a Final Torque 
of 356 of 263 

Axle Nut 179 Beginning Torque, 132 Beginning Torque, -
4500 & 5500 Then Rotate 5 to 1 '0 Then Rotate 5 to 1 0 

Times With a Final Torque Times With a Final Torque 
of 356 of 263 
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DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Tie Rod End 75 55 -
Nut 

2500 & 3500 

Tie Rod End 164 121 -
Nut 

4500 & 5500 

Track Bar to Frame 490 361 -
4500 & 5500 

Track Bar to Axle 370 273 -
4500 & 5500 

NOTE: Suspension components with rubber/urethane bushings should be tightened with the vehicle at nor
mal ride height. It is important to have the springs supporting the weight of the vehicle when the fasteners 
are torqued. If springs are not at their normal ride position, vehicle ride comfort could be affected and pre
mature bushing wear may occur. 



SPECIAL TOOLS 

91/4 AA 

Puller C-3894-A 

Removet; Wheel Stud C-4150A 

BALL JOINT PRESS - C-4212F 

REMOVER / INSTALLER BALLJOINT - 8445 

RECEIVER CUP - 6761 

8ALLJOINT RECIEVERANSTALLER KIT .. 8975 

PITMAN ARM REMOVAL TOOL - 9615 

Remove/; 8all Stud 9360 



9360-2 ADAPTER FOR USE WITH 9360 BALL STUD 
REMOVER 

LOWER BALL JOINT REMOVER & INSTALLER .. 
9859 



HUB I BEARING 

REMOVAL 

2500 & 3500 - 4WD 
1. Raise and support the vehicle. 

2. Remove the wheel and tire assembly. 

3. Remove the hub extension (1) mounting nuts and 
remove the extension from the rotor if equipped. 

4. Remove the brake caliper, (Refer to 5 - BRAKESI 
HYDRAULIC/MECHANICAUDISC BRAKE CALI
PERS - REMOVAL). 

5. Remove the cotter pin (2) and the hub nut (1) from 
the axle shaft. 

CD , 
6. Remove the caliper adapter. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUDISC BRAKE CALIPER 

ADAPTER - REMOVAL). 

7. Remove the disc brake rotor. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUROTORS - REMOVAL). 

8. Disconnect the wheel speed sensor wire. 

9. Remove the hub/bearing 4 mounting bolts and remove the hub/bearing. 

4500 & 5500 
1. Raise and support the vehicle. 

2. Remove the wheel and tire assembly. 

3. Remove the brake caliper, (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUDISC BRAKE CALIPERS -
REMOVAL). 

4. Remove the caliper adapter. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUDISC BRAKE CALIPER 
ADAPTER - REMOVAL). 



5. Remove the hub extension (2) and disc brake rotor 
(1) (Refer to 5 - BRAKES/HYDRAULfC/MECHANI
CAUROTORS - REMOVAL). 

6. Remove the axle shaft nut (3) from the axle shaft. 

7. Disconnect the wheel speed sensor wire and 
remove the wheel speed sensor bolt (1) from the 
hub/bearing then remove the sensor (2). 

8. Remove the hub/bearing 4 mounting bolts (1) and 
remove the hub/bearing. 
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INSTALLATION 

2500 & 3500 - 4WD 
1. Position the brake shield (1) on bolts. 

2. Install the hub/bearing to the knuckle. Tighten the 
hub/bearing bolts (2) to 202 N·m (149 ft. Ibs. 

3. Install the hub nut and tighten to 356 N·m (263 ft. 
fbs.). 

4. Install the wheel speed sensor to the hub. (Refer to 5 - BRAKES/ELECTRICAUFRONT WHEEL SPEED SEN
SOR - INSTALLATION). 

5. Install the disc brake rotor. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUROTORS - INSTALLATION). 

6. Install the brake caliper adapter with the caliper, (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUDISC 
BRAKE CALIPER ADAPTER - INSTALLATION). 

7. Install the hub extension and nuts to the front rotor. Tighten nuts to 130 N·m (96 ftJbs). HD DRW ONLY. 

8. Install the wheel and tire assemblies, (Refer to 22 - TIRESIWHEELSIWHEELS - STANDARD PROCEDURE). 

9. Remove the support and lower the vehicle. 

10. Apply the brakes several times to seat the brake shoes and caliper piston. Do not move the vehicle until a firm 
brake pedal is obtained. 

4500 & 5500 

NOTE: If installing a NEW hublbearlng on a 4X4 only Steps 1-3 should be followed for the correct shim size. 

1. Measure from the new hublbearing unit crimp (2) to 
the flange (3). 
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2. Choose the correct shim according to the table: 

HUB 29.50 to 29,84 to 30,19 to 
MEASURED 29.83 mm 30,18 (1.17 30,53 (1.18 

(1 . 16 to 1-. 17 to 1.18 in) to 1.20 in) 
in) 

SHIM 7.00 mm 6.65 (0.26 in) 6.30 (0.24 in) 
THICKNESS (0.27 in) 

3. Check the shim (2) on the axle shaft (3). Be sure 
that the shim (2) is placed with the radius side (1) 
to the joint. 

4. Il1stall the hub/bearing to the knuckle. Tighten '''the 
hublbearing bolts (1) to 202 N·m (149 ft. Ibs. 

30,54 to 30,89 to 31,24 to 
30,88 (1.20 31,23 (1.21 31,50 (1.22 to 
to 1.21 in) to 1.22 in) 1.23 in) 

5.95 (0.23 in) 5.60 (0.22 in) 5.25 (0.20 in) 



5. Install the axle nut (3) and tighten to 356 N·m (263 
ft. Ibs.). 

6. Install the wheel speed sensor 2) to the hub and 
tighten the bolt (1). (Refer to 5 - BRAKES/ELEC
TRICAUFRONT WHEEL SPEED SENSOR -
INSTALLATION). 

7. Install the disc brake rotor (1). (Refer to 5 -
BRAKES/HYDRAULIC/MECHANICAUROTORS 
INSTALLATION). 

8. Install the hub extension (2) and nuts to the front 
rotor. Tighten nuts to 130 N·m (96 tUbs). 

i 
Blc3dcd6 

9. Install the brake caliper adapter with the caliper, (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUDISC 
BRAKE CALIPER ADAPTER - INSTALLATION). 

10. Install the wheel and tire assemblies, (Refer to 22 - TIRESIWHEELSIWHEELS - STANDARD PROCEDURE). 

11. Remove the support and lower the vehicle. 
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12. Apply the brakes several times to seat the brake shoes and caliper piston. Do not move the vehicle until a firm 
brake pedal is obtained. 



LOWER BALL JOINT 

DIAGNOSIS AND TESTING 

LOWER BALL JOINT 
To properly diagnose the lower ball joint two readings from the dial indicator are necessary. The two readings must 
be added together to find a total ball joint movement as identified in the steps below. 

1. Raise and support the vehicle. 
2. Attach a dial indicator (2) with the indicator resting 

on the flat part of the steering knuckle (1) by the 
lower ball stud. 

3. Set the dial indicator (2) to zero. 

NOTE: Use care not to damage the upper ball joint 
grease seal (3). 

4. Pry between the knuckle (4) and the axle tube 
yoke next to the upper ball joint (2), Record the 
reading on the dial indicator. This will be the first 
reading. 

5. Set the dial indicator (2) back to zero. 

811fd.34d 

811fd33a 



6. Set up a jackstand (3) and use a long prybar (1) to lift the knuckle assembly 

7. Pry upwards on the flat part of the steering knuckle 
(5) next to the ball joint stud and nut (2) using the 
jackstand as leverage. Record the reading on the 
dial indicator. This will be the second reading. 

S. Add the two reading together for a total lower ball 
joint movement, If this reading is above 2.29 mm 
(0.090 in) then replacement of the lower ban joint is 
necessary (Refer to 2 - SUSPENSION/FRONT/ 
LOWER BALL JOINT - REMOVAL). 

REMOVAL 

2500 & 3500 - 4WD 
1. Remove the steering knuckle (Refer to 2 - SUS

PENSION/FRONT/KNUCKLE - REMOVAL). 

2. Remove the axle shaft from the axle (Refer to 3 -
DIFFERENTIAL & DRIVELINE/FRONT AXLE - 9 
1/4 AAiAXLE SHAFTS - REMOVAL). 

3. Remove lower snap ring from the lower ball jOint. 

4. Position special tool 8975-2 (RECEIVER) (2) and 
8975--4 (DRIVER) (4) with tool C4212-F 
(PRESS)(1) as shown to remove lower ball stud. 

811fd336 

80elO6f2 



4500 & 5500 
1. Remove the axle shaft from the axle. 

2. Remove the steering knuckle (Refer to 2 - SUSPENSION/FRONT/KNUCKLE - REMOVAL). 

3. Position special tool 9859--4 (RECEIVER) (4) and 
9859-3 (DRIVER) (2) with tool C4212-F (PRESS) 
(1) s shown to remove lower ball stud. 

INSTALLATION 

2500 & 3500 - 4WD 
1. Position special tool 8975-1 (DRIVER) (2) and 

8975-3 (RECEIVER) (5) with C4212-F (PRESS)(1) 
as shown to install lower ball stud (3). 

81c3db22 

8Oef07ac 

2. Install the axle shaft into the axle (Refer to 3 - DIFFERENTIAL & DRIVELINE/FRONT AXLE - 9 1/4 AAiAXLE 
SHAFTS - INSTALLATION) 

3. Install the steering knuckle (Refer to 2 - SUSPENSION/FRONT/KNUCKLE - INSTALLATION). 
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4500 & 5500 
1. Position special tool 9859-1 (DRIVER) (5) and 

9859-2 (RECEIVER) (2) with C4212-F (PRESS) 
(1) as shown to install lower ball stud (4). 

2. Install the steering knuckle (Refer to 2 - SUSPENSION/FRONT/KNUCKLE - INSTALLATION). 

3. Install the axle shaft into the axle. 

81c3db27 



UPPER BALL JOINT 

DIAGNOSIS AND TESTING 

UPPER BALL JOINT 
To properly diagnose the upper ball joint two readings from the dial indicator are necessary, The two readings must 
be added together to find a total ball joint movement as identified in the steps below. 

1. Raise and support the vehicle. 

2. Attach a dial indicator {3} with the indicator resting 
on either the front or back sides of the steering 
knuckle (4) as close to the upper ball joint (1) as 
possible. 

3. Set the dial indicator(3} to zero. 

4. Grab the tire by pushing in on the top of the tire 
and pulling out on the bottom of the tire. Record 
the reading on the dial indicator (3). This will be 
the first reading. 

5. Set the dial indicator (3) back to zero. 

6. Grab the tire by pulling in on the top of the tire and 
pushing out on the bottom of the tire, Record the 
reading on the dial indicator (3). This will be the 
second reading. 

7. Add the two readings together for a total upper ball 
joint movement. If this reading is above 1.52 mm 

811fd316 

(0.060 in) then replacement of the upper ball joint is necessary (Refer to 2 - SUSPENSION/FRONT/UPPER 
BALL JOINT - REMOVAL). 

REMOVAL 

2500 & 3500 - 4WD 
1. Remove the steering knuckle (Refer to 2 - SUSPENSION/FRONT/KNUCKLE - REMOVAL). 

2. Remove the axle shaft from the axle {Refer to 3 - DIFFERENTIAL & DRIVELINE/FRONT AXLE - 9 1/4 AA/AXLE 
SHAFTS - REMOVAL}. 

3. Position special tool 6761 (RECEIVER) (2) and 
8445-3 (DRIVER) (4) with C-4212-F (PRESS)(1) 
as shown to remove upper ball stud. 

4500 & 5500 

NOTE: The upper ball joints screw in and out (they are not pressed in). 

80geaOSd 



1. Remove the wheel and tire assembry. 

2. Support the lower part of the steering knuckle. 

3. Remove the upper ball joint nut (1). 

4. Disconnect the wheel speed sensor wire from the 
bracket (3). 

5. Instatt a SO mm socket (1) and unscrew the upper 
ball joint (2) from the steering knuckle, 

S. Remove the wheels speed sensor wire bracket (3). 

INSTALLATION 

2500 & 3500 - 4WD 
1, Position, special toot 8445-2 (DRIVER) (2) and 

8975-5 (RECEIVER) (5) with C-42121-F 
(PRESS)(1) as shown to install upper ball stud (3). 

( 
81c3db3a 
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2. Install the axle shaft into the axle (Refer to 3 - DIFFERENTIAL & "'DRIVELINEIFRONT AXLE - 9 1/4 AAlAXLE 
SHAFTS - INSTALLATION) 



3. Install the steering knuckle (Refer to 2 - SUSPENSION/FRONT/KNUCKLE - INSTALLATION). 

4500 & 5500 
1. Install the wheel speed sensor bracket (3) to the 

upper ball joint (2). 

2. Screw the upper ball joint (2) into the steering 
knuckle. Tighten to 400 N·m (295 ft.lbs.). 

3. _Reconnect the wheel speed sensor wire into the 
bracket (3). 

4. Install the upper ball joint mounting nut. Tighten to 
200 N·m (148 ft.lbs.) 

5. Remove the support from the steering knuckle. 

6. Install the tire and wheet assembly. , 

( 
B1c3db3a 
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KNUCKLE 

REMOVAL 

2500 & 3500 • 4WD 
1. Remove the hub bearing (Refer to 2 - SUSPENSION/FRONT/HUB / BEARING - REMOVAL). 

2. Remove tie-rod or drag link end from the steering knuckle arm. 

3. Remove the wheel speed sensor. (Refer to 5 - BRAKES/ELECTRICAUFRONT WHEEL SPEED SENSOR -
REMOVAL). 

4. Loosen the upper ball stud nut.Do not remove the nut at this time. 

5. Remove the lower ball jOint nut. 

6. Separate the lower ball jOint (4) using special tool 
C-4150A separator (3). 

7. Remove the upper ball joint nut. 

S. Remove the steering knuckle (2). 

4500 & 5500 
1. Remove tie-rod or drag link end from the steering knuckle arm. 

2. Remove the disc brake caliper bolts (1) and the 
disc brake caliper (2). 

81c3e4fc 



3. Remove the disc brake caliper adapter bolts (1) 
and remove the adapter (2). 

4. Remove the disc brake rotor (1) and the hub exten
sion (2). 

5. Remove the wheel speed sensor (2) (Refer to 5 • 
BRAKES/ELECTRICAUFRONT WHEEL SPEED 
SENSOR - REMOVAL). 



6. Remove the hub bearing bolts (1) and the hub/ 
bearing (Refer to 2 - SUSPENSION/FRONT/HUB / 
BEARING - REMOVAL). 

7. Remove the axle shaft nut (3) if equipped. 

8. Remove the upper ball stud nut (1). 

i 
\ 
\ 
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9. Remove the upper ball joint (2) (Refer to 2 • SUS-
PENSION/FRONT/UPPER BALL JOINT 
REMOVAL). 

10. Remove the lower ball joint nut (3). 

11. Separate the lower ball joint (3) from the knuckle 
(2) using special tool 8677 separator (4). 

12. Remove the steering knuckle (2). 

\ 

I 
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13. Remove the dust shield (2) from the knuckle if 
needed. 

INSTALLATION 

2500 & 3500 - 4WD 
1. Position the steering knuckle on the ball studs. 

2. Install and tighten lower ball stud nut to 47 N·m (35 ft. Ibs.) torque. 

3. Install and tighten upper ball stud nut to 94 N·m (70 ft. Ibs.) torque. 

4. Retorque lower ball stud nut to 200 N·m (148 ft. Ibs.) torque. 
5. Install the hub bearing (Refer to 2 - SUSPENSION/FRONT/HUB I BEARING - INSTALLATION). 

6. Install tie-rod or drag link end onto the steering knuckle arm. 
7. InstaU the wheer speed sensor. (Refer to 5 - BRAKES/ELECTRICAUFRONT WHEEL SPEED SENSOR -

INSTALLATION). 

4500 & 5500 
1. Position the steering knuckle (1) on the ball stud. 

2. Install and tighten lower ball stud nut (3) to 47 N·m 
(35 ft. Ibs.) torque. 

81c3db33 



3. Install the upper ball joint (2) into the steering 
knuckle Tighten to make sure the wheel speed 
sensor bracket (3) for the wire is installed 
between the knuckle and ball joint (2). 

4. Install and tighten upper ball stud nut (1) to 94 N·m 
(70 ft. Ibs.) torque. 

5. Retorque lower ball stud nut to 200 N·m (148 ft. Ibs.) torque. 

6. Install the hub bearing and tighten the bolts (1) to 
(Refer to 2 - SUSPENSION/FRONT/HUB I BEAR
ING - INSTALLATION). 

,/ 
I 
I 
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7. Install the wheel speed sensor (2). (Refer to 5 -
BRAKES/ELECTRfCAUFRONT WHEEL SPEED 
SENSOR - INSTALLATION). 

8. Install the dust shield (2) if removed. 

9. Install the disc brake rotor (1) and extension (2) to 
the hub/bearing. 
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10. Install the disc brake caliper adapter (2) and bolts 
(1 ). 

11. Install the disc brake caliper (2) and tighten the 
bolts (1). 

12. Install tie-rod or drag link end onto the steering knuckle arm. 
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LIPPER CONTROL ARM 

REMOVAL 

LEFT 
1. Raise and support the vehicle. 

NOTE: Discard the nuts and bolts and do not 
reuse. New nuts and bolts should be used when 
replacing or servicing the control arms. 

2. Remove the upper control arm (4) nut and bolt at 
the axle bracket. 

3. Remove the nut and bolt at the frame rail and 
remove the upper control arm (4). 

RIGHT 
1. Raise and support the vehicle. 

2. Support the axle. 

3. Disconnect the exhaust system at the manifold(s) 
(1 ). 

4. Disconnect the exhaust bracket (4) at the transmis
sion. 

5. Disconnect the rubber exhaust mounts for the 
exhaust. 

6. Raise the exhaust system up and back in order to 
gain access to the removal of the upper bolt (3). 

® BOa8127a 
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NOTE: Discard the nuts and bolts and do not 
reuse. New nuts and bolts should be used when 
replacing or servicing the control arms. 

7. Remove the nut (1) and bolt at the frame rail and 
remove the upper control arm (2). 

8. Remove the upper control arm nut and bolt at the 
axle bracket. 

9. Remove the control arm (2) from the vehicle. 

INSTALLATION 

LEFT 

NOTE: Discard the nuts and bolts and do not 
reuse. New nuts and bolts should be used when 
replacing or servicing the control arms. 

1. Position the upper control arm (4) at the axle and 
frame rail. 

2. Install the bolts and finger tighten the nuts. 

3. Remove the supports and lower the vehicle. 

4. Tighten nut at the axle bracket to 163 N·m (120 ft. 
Ibs.). Tighten nut at frame bracket to 163 N·m (120 
ft. Ibs.). 

® 8Oaet27a 



RIGHT 

NOTE: Discard the nuts and bolts and do not 
reuse. New nuts and bolts should be used when 
replacing or servicing the control arms. 

1. Position the upper control arm (2) at the axle and 
frame rail. 

2. Install the bolts, then finger tighten the nuts (1). 

3. lighten nut at the axle bracket to 163 N·m (120 ft. 
Ibs.). lighten nut at frame bracket to 163 N·m (120 
ft. Ibs.). 

4. Remove the support for the axle. 

5. Install the exhaust system back into place. 

6. Reconnect the rubber exhaust mounts. 

7. Reconnect the exhaust (2) at the manifold(s) (1). 

8. Reconnect the exhaust bracket (4) at the transmis
sion. 

9. Remove the supports and lower the vehicle. 

810d9bbb 



LOWER CONTROL ARM 

REMOVAL 
1. Raise and support the vehicle. 

2. Paint or scribe alignment marks on the cam adjust
ers (1) and control arm (4) for installation refer
ence. 

NOTE: Discard the nuts and bolts and do not 
reuse, New nuts and bolts should be used when 
replacing or servicing the control arms. 

3. Remove the lower control arm nut, cam and cam 
bolt from the axle (3). 

4. Remove the nut and bolt from the frame rail 
bracket (1) and remove the lower control arm (2). 

J9302-59 
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INSTALLATION 

NOTE: Discard the nuts and bolts and do not 
reuse. New nuts and bolts should be used when 
replacing or servicing the control arms. 

1. Position the lower control arm (2) at the axle 
bracket (3) and frame rail bracket (1). 

2. Install the rear bolt and finger tighten the, nut. 

3. Install the cam bolt (1). cam and nut in the axle 
and align the reference marks. 

4. Remove support and lower the vehicle. 

5. lighten cam nut at the axle bracket to 190 N·m 
(140 ft. Ibs.). Tighten rear nut at the frame bracket 
to 230 N·m (170 ft. Ibs.). 

J9302-59 



SHOCK 

DIAGNOSIS AND TESTING 
A knocking or rattling noise from a shock absorber (5) 
may be caused by movement between mounting 
grommets (1 &6) and metal brackets (3) or attaching 
components. These noises can usually be stopped by 
tightening the attaching nuts. If the noise persists, 
inspect for damaged and worn bushings, and attach
ing components. Repair as necessary if any of these 
conditions exist. 

A squeaking noise from the shock absorber may be 
caused by the hydraulic valving and may be intermit
tent. This condition is not repairable and the shock 
absorber must be replaced. 

The shock absorbers are not refillable or adjustable. If 
a malfunction occurs, the shock absorber must be 
replaced. To test a shock absorber, hold it in an 
upright position and force the piston in and out of the 
cylinder four or five times. The action throughout each 
stroke should be smooth and even. 

The shock absorber bushings do not require any type 
of lubrication. Do not attempt to stop bushing noise by 
lubricating them. Grease and mineral oil-base lubri
cants will deteriorate the bushing. 

REMOVAL 
1. Remove the nut, retainer (4) and grommet (1) from 

the upper stud in the engine compartment. 

2. Remove three nuts from the upper shock bracket 
(3). 

® 
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3. Remove the lower bolt (4) from the axle bracket. 
Remove the shock absorber (1) from engine 
compartment. 

INSTALLATION 
1. Position the lower retainer (4) and grommet (6) on 

the upper stud. Insert the shock absorber (5) 
through the spring from engine compartment. 



DR ------------------ FRONT - LINK/COIL 2 - 123 

2. Install the lower bolt (4) and tighten to 135 N·m 
(100 ft. Ibs.). 

3. Install. the upper s~ock bracket (3) and three nuts. 
lighten nuts to 75 N·m '(55 ft. -Ibs.). 

4. Install upper grommet (1) and retainer (2). Install 
upper shock nut and tighten to 54 N·m (40 ft. Ibs). 
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SPRING 

REMOVAL 
1. Raise and support the vehicle. Position a hydraulic jack under the axle to support it. 
2. Paint or scribe alignment marks on lower suspension arm cam adjusters and axle bracket for installation refer-

ence. 

3. Remove the upper suspension arm and loosen lower suspension arm bolts. 

4. Mark and disconnect the front propeller shaft from the axle 4x4 models. 

5. Disconnect the track bar from the frame rail bracket. 

6. Disconnect the drag link from pitman arm. 

7. Disconnect the stabilizer bar link and shock absorber from the axle. 

8. Lower the axle until the spring is free from the upper mount. Remove the coil spring. 

INSTALLATION 
1. Position the coil spring on the axle pad. 

2. Raise the axle into position until the spring seats in the upper mount. 

3. Connect the stabilizer bar links and shock absorbers to the axle bracket. Connect the track bar to the frame rail 
bracket. 

4. Install the upper suspension arm. 

5. Install the front propeller shaft to the axle 4x4 model. 

6. Install drag link to pitman arm and tighten nut to specifications. Install new cotter pin. 

7. Remove the supports and lower the vehicle. 

8. Tighten the following suspension components to specifications: 
• Link to stabilizer bar nut. 
• Lower shock bolt. 
• Track bar bolt at axle shaft tube bracket. 
• Upper suspension arm nut at axle bracket. 
• Upper suspension nut at frame bracket. 
• Align lower suspension arm reference marks and tighten cam nut. 
• Lower suspension nut at frame bracket. 



STABILIZER BAR 

DESCRIPTION 

STABILIZER BAR 
The bar extends across the front underside of the chassis and connects to the frame crossmember. The ends of the 
bar mount to the lower suspension arm. All mounting points of the stabilizer bar are isolated by bushings. 

DISCONNECTING STABII.IZER BAR 

WARNING: The disconnecting stabilizer bar unit 
(2) Is not serviced separately from the bar (4). Do 
not disassemble this unit (2) from the stabilizer 
bar (4). 

NOTE: The stabilizer links (5), stabilizer bar retain .. 
ers/ bushings (3) and the stabilizer bar as a com
plete unit (4) only are serviceable. The new bar (4) 
consists of the disconnecting unit (2) and elec
tronic actuator (1) attached as an assembly to the 
bar (4). 

NOTE: When replacing the disconnecting stabilizer 
bar with a new bar you must use a scan tool to 
program the new stabilizer bar to the vehicle. 

This system allows greater front suspension travel in 
off-road situations. It consists of a disconnecting unit 
(2), electronic actuator (1), stabilizer bar (4), stabilizer bar mounting retainers (3), stabilizer links (5) and a anti
rotational bracket (6) connected to the stabilizer bar retainer (3). 

The electronic disconnecting stabilizer bar is operated 
by a combined transfer case and disconnecting stabi-
lizer switch on the dash: The 2 mode positions are: 
On-Road mode (1), and Off-Road mode (2). The elec
tronic disconnecting stabilizer bar is designed to be 
driven in On-Road mode (1) (indicated by a solid on
road mode light) for normal street and highway condi
tions (dry hard surfaced roads). 

REAR 
AXLE LOCK FRONTIREAR 

UNLOCK 0 LOCK 
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To service the switch, remove the rnstrument panel center bezer (Refer to 23 - BODY/INSTRUMENT PANEUIN
STRUMENT PANEL CENTER BEZEL - REMOVAL). 



OPERATION 

STABILIZER BAR 
The stabilizer bar is used to minimize vehicle front sway during turns. The bar helps to maintain a flat attitude to the 
road surface. 

OPERATION - DISCONNECTING STABILIZER BAR 

NOTE: The off-road mode(2) is intended tor use at 
low speed only and is equipped with a vehicle 
speed sensor. When in off-road mode, if the vehi
cle speed exceeds 18 MPH, the system will return 
to on-road mode (indicated by a flashing off-road 
mode light). If vehicle speed is reduced to 14 MPH, 
the system will once again return to off-road mode 
(indicated by a solid off-road mode light). 

When in a severe off-road Situation, the stabilizer bar 
may be placed into off-road mode to increase maneu
verability. To engage the off-road mode, place the 
vehicle in 4WD HI or LO, and depress the Stabilizer 
Bar Control Switch for off-road mode (2). The off-road 
mode indicator light will flash until mode has been fully 
engaged, indicated by a solid light. 

To disengage off-road mode, depress the Stabilizer 
Bar Control Switch for on-road mode (1). The on-road 
mode indicator light will flash until mode has been fully 
engaged, indicated by a solid light. 

REMOVAL 

STABILIZER BAR 
1. Raise and support the vehicle. 

2. Hold the stabilizer link (5) shafts with a wrench and 
remove the link nuts at the stabilizer bar (3). 

3. Remove the retainers (1) and grommets (2) from 
the stabilizer bar links (5). 

4. Remove the stabilizer bar clamps from the frame 
rails and remove the stabilizer bar. 

REAR 
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DISCONNECTING STABILIZER BAR 

WARNING: The disconnecting stabilizer bar unit 
(2) is not serviced separately from the bar (4). Do 
not disassemble this unit (2) from the stabilizer 
bar (4). 

NOTE: The stabilizer links (5), stabilizer bar retain
ers/ bushings (3) and the stabilizer bar as a com
plete unit (4) only are serviceable. The new bar (4) 
consists of the disconnecting unit (2) and elec
tronic actuator (1) attached as an assembly to the 
bar (4). 

1. Raise and support the vehicle. 

2. Hold the stabilizer link (1) shafts with a wrench and 
remove the link nuts (3) at the stabilizer bar (2). 



NOTE: Before removing the connector (4) from the 
actuator clean the outside of the connector with a 
cleaner and compressed air, to remove any dirt or 
debris. 

3. Disconnect the electronic actuator electrical con
nector (4) for the disconnecting stabilizer bar (5). 

4. Remove the stabilizer bar retainers (1) from the 
frame rails and remove the stabilizer bar (4). 
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INSTALLATION 

STABILIZER BAR 
1. Position the stabilizer bar on the frame rail and 

install the clamps and bolts. Ensure the bar is cen
tered with equal spacing on both sides. 

2. lighten the clamp bolts to 61 N'm (45 ft. Ibs.). 

3. Install links (5), retainers (1), grommets (2) and 
nuts to the stabilizer bar (3). Hold the link shaft 
with a wrench and tighten the nuts to 38 N·m (27 
ft. Ibs.). 

4. Remove the supports and lower the vehicle. 

DISCONNECTING STABILIZER BAR 

WARNING: The disconnecting stabilizer bar unit 
(2) Is not serviced separately from the bar (4). Do 
not disassemble this unit (2) from the stabilizer 
bar (4). 

NOTE: The stabilizer links (3), stabilizer bar retain
ers/ bushings (1) and the stabilizer bar as a com
plete unit only are serviceable. The new bar 
consists of the disconnecting unit (2) and elec
tronic actuator attached as an assembly to the bar. 

1. Position the stabilizer bar (4) on the frame rail and 
install the retainers with bushings and bolts (1). 
Ensure the bar is centered with equal spacing on 
both sides. 

2. Tighten the retainer bolts (1) to 61 N·m (45 ft. Ibs.). 



NOTE: The seal must be clean and intact in the 
electrical connector when reconnecting to the 
actuator. 

3. Reconnect the electronic actuator electrical con
nector (4) for the disconnecting stabilizer bar (5). 

4. Install links (1) and nuts "(3) to the stabilizer bar (2). 
,Hold the link shaft with a wrench and tighten the 
nuts to 149 N·m (110 ft. Ibs.). 

5. Remove the supports and' lower the vehicle. 

6. Using a scan tool program the new stabilizer bar to 
the vehicle. 



STABILIZER LINK 

REMOVAL 

STABILIZER LINK 
1. Raise and support the vehicle. 

2. Hold the stabilizer link (5) shafts with a wrench and 
remove the link nuts at the stabilizer bar (3). 

3. Remove the retainers (1) and grommets (2) from 
the stabilizer bar links (5). 

4. Remove the stabilizer bar link nuts from the axle 
brackets. 

5. Remove the links (2) from the axle brackets with 
Puller C-3894-A (1). 



STABILIZER LINK WITH DISCONNECTING STABILIZER BAR 
1. Raise and support the vehicle. 

2. Hold the stabilizer link (1) shafts with a wrench and 
remove the link nuts (3) at the stabilizer bar (2). 

3. Remove the stabilizer bar link nuts from the axle 
brackets (2). 

4. Remove the links (1) from the axle brackets (2) 
with Puller 9360 (3). 

817132el 
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INSTALLATION 

STABILIZER LINK 
1. Install links (5) to the axle bracket (4) and tighten 

nut to 149 N·m (110 ft. Ibs.). 

2. Install links (5), retainers (1), grommets (2) and 
nuts to the stabilizer bar. Hold the link shaft with a 
wrench and tighten the nuts to 38 N·m (27 ft. lbs.). 

3. Remove the supports and lower the vehicle. 

STABILIZER LINK WITH DISCONNECTING STABILIZER BAR ' 
1. Install links (1) to the axle bracket (5) and tighten 

nut (4) to 149 N·m (110ft. Ibs.). 

2. Install links (1) and nuts (3) to the stabilizer bar (2). 
Hold the link shaft with a wrench and tighten the 
nuts to 149 N·m (110 ft. lbs.). 

3. Remove the supports and lower the vehicle. 
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TRACK BAR 

REMOVAL 
1. Raise and support the axle. 

2. Remove the track bar bolts (2) and nuts (3). 

3. Remove the track bar (1). 

INSTALLATION 
1. Install the track bar (1). 

2. Install the new bolts (2) and nuts (3). See torque 
spec table for the various bolt combinations per 
application (Refer to 19 - STEERING/LINKAGE -
SPECIFICATIONS). 

3. Remove the supports under the axle and lower the 
vehicle to the ground. 
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REAR 
DESCRIPTION 
The rear suspension is comprised of: 

• Shock Absorbers 

• Jounce Bumpers 

• Leaf Springs 
• Auxiliary Leaf Spring (3500 series) 

• Auxiliary Spring Bumpers (3500 series) 

• Drive Axle 

CAUTION: A vehicle should always be loaded so the vehicle weight center-line is located Immediately for
ward of the rear axle. Correct vehicle loading provides proper front tlre-to-road contact. This results In max
imum vehicle handling stability and safety. Incorrect vehicle weight distribution can cause excessive tire 
tread wear, spring fatigue or failure, and erratic steering. 

CAUTION: Suspension components with rubber/urethane bushings (except stabilizer bar) should be tight
ened with the vehicle at normal ride height. It is important to have the springs supporting the weight of the 
vehicle when the fasteners are torqued. If springs are not at their normal ride position, vehicle ride comfort 
could be affected and premature bushing wear may occur. 

DIAGNOSIS AND TESTING 

SPRING AND SHOCK 
A knocking or rattling noise from a shock absorber may be caused by movement between mounting bushings and 
metal brackets or attaching components. These noises can usually be stopped by tightening the attaching nuts. If 
the noise persists, inspect for damaged and worn bushings, and attaching components. Repair as necessary if any 
of these conditions exist. 

WARNING: The shock absorbers are under high pressure. Do Not heat or attempt to open the shock absorb
ers. 

A squeal noise from the shock absorber may be caused by the hydraulic valving and may be intermittent. This 
condition is not repairable and the shock absorber must be replaced. 

NOTE: When inspecting the shock absorber, do not clamp the body or the piston rod. 

NOTE: Monotube shock absorber compression forces will be much higher than standard shock absorbers. 

The shock absorbers are not refillable or adjustable. If a malfunction occurs, the shock absorber must be replaced. 
To check a shock absorber, grasp the tube and invert the shock so the piston rod touches the ground, then com
press the shock four or five times. The action throughout each stroke should be smooth and even, and the piston 
rod should extend from the shock on its own. 

The shock absorber bushings do not require any type of lubrication. Do not attempt to stop bushing noise by lubri
cating them. Grease and mineral oil-base lubricants will deteriorate the bushing. 

A squeak or creak noise coming from the shock area may be related to any of the suspension components or 
mounts, but not necessarily the shock. 

The spring eye and shock absorber bushings do not require any type of lubrication. Do not attempt to stop spring 
bushing noise by lubricating them. Grease and mineral oil-base lubricants will deteriorate the bushing rubber. 

If the vehicle is used for severe, off-road operation, the springs should be examined periodically. Check for broken 
and shifted leafs, loose and missing clips, and broken center bolts. Reter to Spring and Shock Absorber Diagnosis 
chart for additional information. 
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SPRING AND SHOCK ABSORBER 

CONDITION 

SPRING SAGS 

SPRING NOISE 

SHOCK NOISE 

SPECIFICATIONS 

TORQUE 

DESCRIPTION 

Shock Absorber 
Lower Nut 

1500,2500 & 3500 

Shock Absorber 
Lower Nut 

4500 & 5500 

Shock Absorber 
Upper Nut 

1500,2500 & 3500 

Shock Absorber 
Upper Nut 

4500 & 5500 

Spring Clamp U-Bolts 
Nuts 

1500,2500 & 3500 

Spring Clamp U-Bolts 
Nuts 

4500 & 5500 

Spring Clamp U-Bolts 
Nuts 
1500 

Spring 
Front & Rear Bolt & Nut 

2500 & 3500 

Spring 
Front Bolt & Nut 

4500 & 5500 

Spring Eye To Shackle 
Bracket 

Rear Bolt & Nut 
4500 & 5500 

POSSIBLE CAUSES 

1. Broken leaf. 

2. Spring fatigue. 

1. Loose spring clamp bolts. 

2. Worn bushings. 

3. Worn or missing spring tip inserts. 

1. Loose mounting fastener. 

2. Worn bushings. 

3. Leaking shock. 

N·m 

135 

160 

135 

160 

149 

455 

163 

230 

660 

190 

CORRECTION 

1. Replace spring. 

2. Replace spring. 

1. Tighten to specification. 

2. Replace bushings. 

3. Replace spring tip inserts. 

1. Tighten to specification. 

2. Replace shock. 

3. Replace shock. 

Ft. Lbs. In. Lbs. 

100 -

118 -

100 -

118 -

110 -

335 -

120 -

170 -

487 -

140 -
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DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Spring 425 313 -
Rear Shackle to Frame 

4500 & 5500 

Spring 163 120 -
Spring Rear Shackle Nuts 

1500 

Spring 230 170 -
Spring Rear Shackle Nuts 

2500 & 3500 

Jounce Bumper 40 30 -
Bolts 
1500 

Jounce Bumper 61 45 
Bolts 

2500 & 3500 

Jounce Bumper 55 40 -
Bolts to Frame 
4500 & 5500 

Auxiliary SprinQ. Bumpers 34 25 -
Stabilizer Bar Link To 60 44 

Frame 
4500 & 5500 

Stabilizer Bar Link To 80 59 -
Stabilizer Link 
4500 & 5500 

Stabilizer Bar Link To Axle 65 48 -
4500 & 5500 
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BUSHINGS 

REMOVAL 

NOTE: When removing the LD front eye bushing be sure to note the orientation of the "voids" or holes. The 
voids need to be -In line with the main leaf when installing the new bushing or vehicle ride will degrade. 

1. Remove the -sp'ring from the vehicle. 

,2. Make,'small- re~.ief cuts in the flared up end of the bushing metal being careful not to cut the spring. Use a punch 
to bend the-~ared bushing metal down for push out. 

3. Position the spring eye in a press. 

4. Press the bushing out with an appropriate size driver. 

INSTALLATION 

NOTE: When installing the LD ,~ront eye bushing be sure to note the orientation of the "voids" or holes. The 
;voids need to be in line with the main leaf when Installing the new bushing or vehicle ride will degrade. 

1. Press new bushing into the spring eye 'with an appropriate size driver. The bushing should be centered in the 
spring eye. 

2. Stake the outermetal of the bushing in a minimum of six points to retain the bushing. 

3. Install, the spring on _~he v~hicle. 
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JOUNCE BUMPER 

REMOVAL 
1. Remove the two bolts (1) securing the jounce 

bumper (2) to the bracket. 

2. Remove the jounce bumper (2). 

INSTALLATION 
1. Install the jounce bumper (2). 

2. Install the two bolts (1) securing the jounce bumper 
(2) to the bracket. Tighten the bolts to 40 N·m (30 
ft. Ibs.)(LD) or Tighten the bolts to 61 N·m (45 ft. 
Ibs.)(HO). 
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SHOCK 

REMOVAL 
1. Raise vehicle and support the axle. 

NOTE: The rear upper shock attachment uses a 
flag nut. Do not use an air tool to remove the bolt, 
the flag may rotate into the bottom of the bed and 
cause damage. Use a wrench to hold the nut when 
loosening. 

2. Remove the upper shock bolt and nut (1). 

3. Remove the tower shock bolt and nut. 

4. Remove the rear shock absorber (3) from the 
vehicle. 

INSTALLATION 
1. Position the shock absorber (3) in the brackets. 

2. Install the bolts through the brackets and the 
shock. Install the flag nut .(1) on the top bolt and 
nut on lower bolt. 

3. Tighten the upper and lower bolt/nuts. lighten to 
135 N.m (100 ft. Ibs.) 

4. Remove the support and lower the vehicle. 
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SPRING 

DESCRIPTION 
The rear suspension system uses a multi-leaf springs and a solid drive axle. The forward end of the springs are 
mounted to the body rail hangers through rubber bushings. The rearward end of the springs are attached to the 
body by the use of shackles. The spring and shackles use rubber bushings. 

OPERATION 
The springs control ride quality and maintain vehicle ride height. The shackles allow the springs to change their 
length as the vehicle moves over various road conditions. 

REMOVAL 
1. Raise and support the vehicle. 

2. Support the axle with a suitable holding fixture. 

3. Remove the nuts (2), spring clamp bolts (1) and 
the plate that attach the spring (3) to the axle. 

4. Remove the nuts (2) and bolts from the spring front 
and rear shackle (3). 

5. Remove the spring (1) from the vehicle. 

81964171 

Bl964107 
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INSTALLATION 
1. Position spring (1) on axle shaft tube so spring 

center bolt is inserted into the locating hole in the 
axle tube. 

2. Align the front of the spring with the bolt hole in the 
front bracket. Install the eye pivot bolt and nut (4). 

3. Align the rear of the spring (1) into the shackle (3) 
and install the bolt and nut (2). 

4. Tighten the spring front and rear eye pivot bolt 
snug, Do not torque. 

80d34a81 

81964107 
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5. Install the spring clamp bolts (1), plate (3) and the 
retaining nuts (2). 

6. Remove the holding fixture for the rear axle. 

7. Remove the supports and lower the vehicle so that 
the weight is being supported by the tires. 

8. TIghten the spring clamp retaining nuts (3) to 149 
N·m (110 ft. Ibs.). 

9. TIghten the spring front and rear pivot bolt nuts to 
163 N·m (120 ft. Ibs.)(LD) or 230- N·m (170 ft. 
Ibs.)(HD). 

81964171 
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AUXILIARY SPRING BUMPERS (3500) 

REMOVAL 
1. Remove the nut (1) securing the auxiliary spring 

bumper (2) to the bracket. 

2. Remove the auxiliary spring bumper (2). 

INSTALLATION 
1. Install the auxiliary spring bumper (2). 

2. Install the nut (1) securing the auxiliary spring 
bumper (2) to the bracket. lighten the nut to 25 
N·m (34 ft. Ibs.). 
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SPRING TIP INSERTS 

REMOVAL 
1. Raise and support the vehicle. 

2. Remove both rear tire and wheel assemblies 

3. Position a large C-Clamp (3) adjacent to the spring 
clinch clip (1) and clamp the leaves of the spring 
together 

CAUTION: When working on the front leaf spring 
clinch clamps finish the front before starting on 
the rear to prevent personal injury. 

4. Use an appropriate pry bar (2) to bend open the 
spring clinch clip (1). If necessary, remove the 
existing spring clinch clip isolators., 

5. Use the pry bar (2) to spread apart the leaf (1). 
The clearance between the leaves should be 
enough to remove the old liner (if necessary) and 
install the replacement liner. 

6. If necessary, remove the ,old spring tip liner (1). 

eot921c3 

8Of921d4 

8Of921dc 
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INSTALLATION 
1. With the prybar still inserted between the leaves, 

install a new spring tip liner onto the leaf. 

2. Firmly seat the spring tip liner onto the leaf. A 
C-Clamp (1) can be used to compress the adjacent 
leaves together which will seat the liner retaining 
pin into the hole. 

NOTE: The spring tip liner is properly installed 
when the retaining pin is pointing toward the 
pavement and the wear pad is contacting the leaf 
spring. 

3. Apply a small amount of lubricant oil onto the tip 
liner wear pad. 

4. Install all the spring tip liners. 

5. Place one spring clinch clip isolator (1) onto the 
outboard side of the spring clinch clip and one iso
lator on the inboard side of the spring clinch clip. 

6. Using large adjustable pliers (2) , close the spring 
clinch clip (1) until the isolator contacts the leaf 
spring. 

CAUTION: Do not use a hammer to close the 
spring clinch clip. Damage to the isolator may 
result. 

7. Use an appropriate pry bar to bend open the spring 
clinch clip. If necessary, remove the existing spring 
clinch clip isolators. 

8. Repeat procedure for the other side of the vehicle. 

9. linstall the tire wheel assemblies. 

10. Lower the vehicle. 

80192222 
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STABILIZER BAR 

REMOVAL 
1. Raise and support the vehicle. 

2. Remove the lower link nut (3) at the stabilizer bar 
(4). 

3. Remove the stabilizer bar bushing retainers bolts 
(2). 

4. Remove the bushing retainer (3). 

5. Remove the stabilizer bar (1) from the vehicle. 

81963i45 
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INSTALLATION 
1. Install the stabilizer bar to the vehicle. 
2. Instan the bushing retainers (3) to the axle. Tighten 

the bolts (2) to 135 N'm (100 ft.lbs). 

3. Install the stabilizer links (1) at the stabilizer bar 
(4). Tighten the mounting bolts (3) to 135 N'm (100 
ft.lbs). 

4. Lower the vehicle. 

81963145 
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STABILIZER LINK 

REMOVAL 
1. Raise and support the vehicle. 

2. Remove the upper nut (2) at the frame bracket. 

3. Remove the lower link nut (3) at the stabilizer bar 
(4). 

4. Remove the link (1) from the bar. 

INSTALLATION 
1. Install the link (1) to the bar (4). 

2. Install the lower link nut (3) at the stabilizer bar. 
Tighten the nuts to 38 N·m (27 tUbs). 

3. Install the upper link nut (2) at the frame bracket. 
Tighten the bolts to 61 N·m (45 ft.lbs). 

4. Lower the vehicle. 



~R~~~~~~~~~~~~~~~~~ DIFFERENTIAL & DRIVELINE 3 - 1 

DIFFERENTIAL & DRIVELINE 

TABLE OF CONTENTS 
page page 

DIFFERENTIAL & DRIVELINE - ELECTRICAL DIFFERENTIAL & DRIVELINE - SERVICE 
DIAGNOSTICS ........................... 1 INFORMATION ......................... 114 

DIFFEREN1-IAL & DRIVELINE · ELECTRICAL DIAGNOSTICS 

TABLE OF CONTENTS 

DIFFERENTIAL & DRIVELINE - ELECTRICAL 
DIAGNOSTICS 
DIAGNOSIS AND TESTING 

C143A - DIFFERENTIAULOCKER SELECT 

page 

SWITCH PERFORMANCE ................... 3 
C143B-DIFFERENTIAULOCKER SELECT 

SWITCH CIRCUIT LOW ...................... 7 
C143C-DIFFERENTIAULOCKER SELECT 

SWITCH CIRCUIT HIGH .................... 11 
C1417-FRONT DIFFERENTIAL CONTROL 

CIRCUIT LOW ............................. 15 
C1418-FRONT DIFFERENTIAL CONTROL 

CIRCUIT HIGH ............................. 19 
C1419-FRONT DIFFERENTIAL CONTROL 

CIRCUIT OPEN ............................ 23 
C141 D-REAR DIFFERENTIAL CONTROL 

CIRCUIT LOW ............................. 26 
C141 E-REAR DIFFERENTIAL CONTROL 

CIRCUIT HIGH ............................. 30 
C141F-REAR DIFFERENTIAL CONTROL 

CIRCUIT OPEN ............................ 34 
Cl446-FRONT DIFFERENTIAL RETURN 

CIRCUIT LOW ............................. 37 
C1447-FRONT DIFFERENTIAL RETURN 

CIRCUIT HIGH ............................. 40 
C144A-REAR DIFFERENTIAL RETURN 

CIRCUIT LOW ............................. 44 
C144B-REAR DIFFERENTIAL RETURN 

CIRCUIT HIGH ............................. 47 
C144E-FRONT DIFFERENTIAL POSITION 

SENSOR PERFORMANCE .................. 51 
C144F-FRONT 01 FFERENTIAL POSITION 

SENSOR LOW ............................. 55 

page 

C1450-FRONT DIFFERENTIAL POSITION 
SENSOR CIRCUIT HIGH ................... 58 

C1452-REAR DIFFERENTIAL POSITION 
SENSOR PERFORMANCE .................. 62 

C1453-REAR DIFFERENTIAL POSITION 
SENSOR LOW ............................. 66 

C1454-REAR DIFFERENTIAL POSITION 
SENSOR CIRCUIT HIGH ................... 69 

C2100-BATIERY VOLTAGE LOW ............ 73 
C2101-BATTERY VOLTAGE HIGH ............ 76 
C2111-SENSOR SUPPLY 1 VOLTAGE 

CIRCUIT LOW ............................. 79 
C2112-SENSOR SUPPLY 1 VOLTAGE 

CIRCUIT HIGH ............................. 82 
C2126-SENSOR SUPPLY 2 VOLTAGE 

CIRCUIT LOW ............................. 85 
C2127-SENSOR SUPPLY 2 VOLTAGE 

CIRCUIT HIGH ............................. 88 
C230F-LOCKERJDI FFERENTIAL INDICATOR 

SUPPLY CIRCUIT PERFORMANCE .......... 91 
C231 O-STABI LIZERJDI FFERENTIAL 

INDICATOR SUPPLY CIRCUIT LOW ......... 95 
C2311-STABILIZE RID I FFERENTIAL 

INDICATOR SUPPLY CIRCUIT HIGH ......... 99 
C2324-STABILIZER BAR INDICATOR 

CONTROL CiRCUiT ....................... 104 
U0100-LOST COMMUNICATION WITH 

ECM/PCM (FDCM) ........................ 109 
U0155-NO CLUSTER BUS MESSAGE ........ 111 
U0401-IMPLAUSIBLE DATA RECEIVED 

FROM ECM/PCM ......................... 112 
U0431-IMPLAUSIBLE DATA RECEIVED 

FROM FCM (FDCM) ....................... 113 

• 



3 • 2 DIFFERENTIAL & DRIVELINE - ELECTRICAL DIAGNOSTICS DR 

DIFFERENTIAL & DRIVELINE - ELECTRICAL DIAGNOSTICS 

DIAGNOSIS AND TESTING 



DR --------- DIFFERENTIAL & DRIVELINE .. ELECTRICAL DIAGNOSTICS 
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• When Monitored: 
Ignition on. 

• Set Condition: 
During switch operation, the FDCM senses the Disconnecting Stabilizer Bar Switch resistance is out of spec
ification. 

SWITCH INTERMITTENT 

DISCONNECTING STABILIZER BAR SWITCH 

(T537) LOCKER SWITCH SUPPLY CI RCUIT 

Possible Causes 

(T535) LOCKER SWITCH SENSE CIRCUIT OPEN/HIGH RESISTANCE 

FDCM 

1. DTC ACTIVE 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con .. 
nector. 

Turn the ignition on, engine not running 
With the scan tool, read FDCM DTC(s). 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 5 

2. DISCONNECTING STABILIZER BAR SWITCH OPERATION 

NOTE: Before continuing with the below diagnostic test, ensure the FDCM harness connector seal is 
installed correctly. Inspect the terminals on both harness connector and the module for damage. Failure to 
do so can result in misdiagnoses of the system. 
Turn the ignition off. 
Disconnect the Disconnecting Stabilizer Bar Switch harness connector. 

Remove the Disconnecting Stabilizer Bar Switch. 
Measure the resistance on the Disconnecting Stabilizer Bar Switch between the Locker Switch Supply terminal and 
the Locker Switch Sense terminal. 
The resistance must read as follows for each position of the switch. 

• UNLOCK: 5454 ohms +/- 50/0 
• RR: 1940 ohms +/- 50/0 
• FRlRR: 1075 ohms +/- 5% 

Does the ohmmeter read correctly for each position of the Disconnecting Stabilizer Bar Switch 

Yes »Go To 3 

No »Replace the Disconnecting Stabilizer Bar Switch. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 
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3. (T535) LOCKER SWITCH SENSE CIRCUIT OPEN 

Disconnect the FDCM harness connector. 
Measure the resistance of the (T535) Locker 'Switch Sense circuit 
between the Disconnecting Stabilizer Bar Switch and the FDCM har
ness cor,"ect~lr. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the open or high resistance in the (T535) Locker 
Switch Sense circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSJS - STANDARD PROCEDURE) 

4. (T537) LOCKER SWITCH SUPPLY CIRCUIT OPEN 

Measure the resistance of the (T537) Locker Switch Supply circuit 
between the Disconnecting Stabilizer Bar Switch and the FDCM har
ness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the FDCM in accordance with the Service Informa-

No 

tion 
Perform FDCM VERIFICATION TEST. 

» Repair the open or high resistance in the (T537) Locker 
Switch Supply circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 
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5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 
While monitoring the TRAC State on the scan tool, move the switch to each position. The scan tool display must 
match the position on the actual switch. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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• When Monitored: 
Ignition on. 

• Set Condition: 
During switch operation, the FDCM senses the Disconnecting Stabilizer Bar Switch sense is below 0.25 volt. 

Possible Causes 

SWITCH INTERMITTENT 

DISCONNECTING STABILIZER BAR SWITCH 

(T537) LOCKER SWITCH SUPPLY CIRCUIT SHORTED TO GROUND 

(T535) LOCKER SWITCH SENSE CIRCUIT SHORT TO GROUND 

FDCM 

1. DTC ACTIVE 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
Turn the ignition on, engine not running 
With the scan tool, read FDCM DTC(s). 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 5 

2. DISCONNECTING STABILIZER BAR SWITCH OPERATION 

NOTE: Before continuing with the below diagnostic test, ensure the FDCM harness connector seal is 
installed correctly. Inspect the terminals on both harness connector and the module for damage. Failure to 
do so can result in misdiagnoses of the system. 
Turn the ignition off. 
Disconnect the Disconnecting Stabilizer Bar Switch harness connector. 
Remove the Disconnecting Stabilizer Bar Switch. 
Measure the resistance on the Disconnecting Stabilizer Bar Switch between the Locker Switch Supply terminal and 
the Locker Switch Sense terminal. 
The resistance must read as follows for each position of the switch. 

• UNLOCK: 5454 ohms +1- 50/0 
• RR: 1940 ohms +/- 5% 
• FRlRR: 1075 ohms +1- 50/0 

Does the ohmmeter read correctly for each position of the Disconnecting Stabilizer Bar Switch 

Yes »Go To 3 

No »Replace the Disconnecting Stabilizer Bar Switch. 
Perlorm FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 
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3. (T535) LOCKER SWITCH SENSE CIRCUIT SHORTED TO GROUND 

Disconnect the FDCM harness connector. 
Measure the resistance of the (T535) Locker Switch Sense circuit in the 
Disconnecting Stabilizer Bar Switch harness connector to ground. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (T535) Locker Switch 
Sense circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go To 4 

4. (T537) LOCKER SWITCH SUPPLY CIRCUIT SHORT TO GROUND 

Measure the resistance of the (T537) Locker Switch Supply circuit in the 
Disconnecting Stabilizer Bar Switch harness connector to ground. 

Is the resistance below 100 ohms? 

Ves »Repair the short to ground in the (T537) Locker Switch Sup-
ply circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Replace the FDCM in accordance with the Service Informa-
tion 
Perform FDCM VERIFICATrON TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 
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5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit white performing the wiggle test. Look for the data to 
change or for the DTC to reset. 
While monitoring the TRAC State on the scan tool, move the switch to each position. The scan tool display must 
match the position on the actual switch. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 M SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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• When Monitored: 
Ignition on. 

• Set Condition: 
During switch operation, the FDCM senses the Disconnecting Stabilizer Bar Switch Sense circuit is above 4.5 
volts. 

SWITCH INTERMITTENT 

DISCONNECTING STABILIZER SWTICH 

Possible Causes 

(T535) LOCKER SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

(T537) LOCKER SWITCH SUPPLY CIRCUIT SHORTED TO (T535) LOCKER SWITCH SENSE CIRCUIT 

(T535) LOCKER SWITCH SENSE CIRCUIT OPEN 

FDCM 

1. DTC ACTIVE 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releaSing or installing the harness con .. 
nector. 
Turn the ignition on, engine not running 
With the scan toolt read FDCM DTC(s). 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 6 

2 . DISCONNECTING STABILIZER SWTICH OPERATION 

NOTE: Before continuing with the below diagnostic test, ensure the FDCM harness connector seal is 
installed correctly. Inspect the terminals on both harness connector and the module for damage. Failure to 
do so can result in misdiagnoses of the system. 
Turn the ignition off. 
Disconnect the Disconnecting Stabilizer Bar Switch harness connector. 
Remove the Disconnecting Stabilizer Bar Switch. 
Measure the resistance on the Disconnecting Stabilizer Bar Switch between the Locker Switch Supply terminal and 
the Locker Switch Sense terminal. 
The resistance must read as follows for each position of the switch. 

• UNLOCK: 5454 ohms +/- 5°k 
• RR: 1940 ohms +/- 5%, 
• FRlRR: 1075 ohms +/- 50/0 

Does the ohmmeter read correctly for each position of the Disconnecting Stabilizer Ba,r Switch 

Yes »Go To 3 

No »Replace the Disconnecting Stabilizer Bar Switch. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 
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3. (TS3S) LOCKER SWITCH SENSE CIRCUIT SHORTED TO VOLTAGE 

Disconnect the FDCM harness connector. 
Turn the ignition on. 
Measure the voltage of the (T535) Locker Switch Sense circuit in the 
Disconnecting Stabilizer Bar Switch harness connector. 

Does the voltmeter Indicate voltage present? 

Yes »Repair the short to voltage in the (T535) Locker Switch 
Sense circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go To 4 

e 

12 

awrrc ..... 
DISCONNeCTING 

STABILIZER BAR 

816718f1 

4. (TS37) LOCKER SWITCH SUPPLY CIRCUIT SHORTED TO (T535) LOCKER SWITCH SENSE CIRCUIT 

Measure the resistance between (T537) Locker Switch Supply circuit 
and the (T535) Locker Switch Sense circuit in the Disconnecting Stabi
lizer Bar Switch harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between (T537) Locker Switch Supply cir-
cuit and the (T535) Locker Switch Sense circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go To 5 

SWlTC .... 

DtSCONNi!cnHo 

STAIMLIZER BAR 
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5. (T535) LOCKER SWITCH SENSE CIRCUIT OPEN 

Measure the resistance of the (T535) Locker Switch Sense circuit 
between the Disconnecting Stabilizer Bar Switch and the FDCM har
ness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the FDCM in accordance with the Service Informa-

No 

tion. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

» Repair the open in the (T535) Locker SWitch Sense circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

6. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

[OJ 
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CONTROL 
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Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
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- BLACK 

SWITCH· 

DfSCONNECllNO 

STABIUZER BAR 

81cc:Sd7d 

Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 
While monitoring the TRAC State on the scan tool, move the switch to each position. The scan tool display must 
match the position on the actual switch. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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• When Monitored: 
Ignition on. Disconnecting Stabilizer Bar Switch in the FRJRR position . 

• Set Condition: 
The FDCM detects the Front Locker Source circuit is shorted low. 

Possible Causes 

FRONT LOCKER SOLENOID 

(T520) FRONT LOCKER SOURCE CIRCUIT SHORTED TO GROUND 

(T520) FRONT LOCKER SOURCE CIRCUIT SHORTED TO FRONT LOCKER RETURN CIRCUIT 

FDCM 

Diagnostic Test 

1. ACTIVE DTC 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
Ignition on, engine not running. 
With the scan tool, read DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 6 

2. FRONT LOCKER SOLENOID OPERATION 

NOTE: Before continuing with the below diagnostic test, ensure the FDCM harness connector seal is 
installed correctly. Inspect the terminals on both harness connector and the module for damage. Failure to 
do so can result in misdiagnoses of the system. 
Turn the ignition off. 
Disconnect the Front Locker Solenoid harness connector. 
Ignition on, engine not running. 
Using a 12-volt test light, jump across from the (T520) Front Locker Source circuit and the (T524) Front Locker 
Return circuit in the Front Locker harness connector. 
With the scan tool, actuate the Front Locker Solenoid. 

Does the test light illuminate and flash on and off? 

Ves »Inspect the Front Locker Solenoid terminals and connectors for corrosion and/or dirt that may compro-
mise the connection. If OK, replace the Front Locker Solenoid. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Go To 3 



DR --------- DIFFERENTIAL & DRIVELINE - ELECTRICAL DIAGNOSTICS 3 - 17 

3. (T520) FRONT LOCKER SOURCE CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the FDCM harness connector. 
Measure the resistance of the (T520) Front Locker Source circuit at the 
FDCM harness connector to ground. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (T520) Front Locker 
Source circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go To 4 
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4. (T520) FRONT LOCKER SOURCE CIRCUIT SHORTED TO (T524) FRONT LOCKER RETURN CIRCUIT 

Measure the resistance between the (T520) Front Locker Source circuit 
and the (T524) Front Locker Return circuit in the FDCM harness con
nector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between (T520) Front Locker Source circuit 
and the (T524) Front Locker Return circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go To 5 
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5. FDCM 

NOTE: Before continuing, check the FDCM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire hamess and connectors. Pay particular attention to aU Power and 
Ground circuits. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS M STANDARD 
PROCEDURE) 

No »Replace and program the Final Drive Control Module in accordance with Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS· STANDARD 
PROCEDURE) 

6. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring hamess and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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C1418-FRONT DIFFEREN-riAL CONTROL CIRCUIT HIGH 

18lTTl8 I 
- -1'- - - - - - --

I ~ _L~ 
1 

~ 
I B[') 

FUSE 

1 ~OA I CAN C 

I l'/ I~s 
CAN C 

1- __ _ 
17 C10 

All1 
14 

RDNL 

AI J. 

1 1 C8 TWlltED 91 C8 

........-'ltR .......... 

D.5 D6~ 

2C 10 
WTiLG WTri.8 

I I 

i3~~r' 
D65 064 
20 20 

WTIlG 1'1111.B 

.131 A141 
,-FUSEO- - - CANe - -CANe 

1513 
18 

YUB~ 

BI'I sus (+) BU~ 1-) 

T526 
16 

YLN! r 

'527 
18 

me 
16 

\lITN YLIGY 

21 11 31 41 
lOCKER 

SUPPLY 

REAR 
_OCKER 
SO~RCE 

REAR 
LOCKER 
SENSOR 
SENSE 

REA" 
LOCKER 
RETURN 

SOLEI DID
LOCIER· 
REiR 

-- - - - -- - - - ~.ODULE· 

FUSED 
IGIiITiON 
SWITCH 
OU rpUT 

T521 
18 

YlIllK 

21 
LOCKER 
SENSOR 
SUPPLY 

ELECTRONICS 

I 
I 

FUSE 
30 
1511 

I ~:::~~:TED 
I POWER 

I 
I 

_ ________ I 

FRONT 
LOCKER 
SOURCE 

FRONT 
LOCKER 
SENSOR 
SENSE 

1524 

lUG 

FRONT 
LOCKER 
RETURN 

lOr 
F960 

20 
PKl.G 

I rH 

F960 
20 

PKJlG 

8Lt 

'OLEIIOID· 
LOCl(ER· 
flOIiT 

BK 

I 
..... 8104 

1 

I 
1 

I 

----r I·WltCH-

I 
DlleOIIECTII. 
.TlIILlIEIIII 

I ~~~~~~~CK 
; I HROIiTIREArHOCK 

L _____ ~ 

3 - 19 

12 
A1 
B1 
C1 

MODULE· 
fIliAL 
DRIVE 

CONTROL 
(POWER WAGON) 

Ai' 
B14 
C14 

,aLACK 

'U' r'LACK 
SOLENOID- 0 

MODULE· 
TOTALLY 

INTEGRATED 
POWER ell 

17 

16 

22 

For a complete wiring diagram Refer to Section 8W. 

MODULE· 
TOTALLY 

INTEORATED 
POWER C3 

LOCKER· 
REAA 2 CJ CJ 1 

IPOWER WAGON, 
4 CJ 0 3 

SOLENOID
LOCIER
fROIl 

(POWER WAOOI) 

Ii ccfIII I 



3 • 20 DIFFERENTIAL & DRIVELINE • ELECTRICAL DIAGNOSTICS -------- DR 

• When Monitored: 
Ignition on. Disconnecting Stabilizer Bar Switch the FRiRR position . 

• Set Condition: 
The FDCM detects the Front Locker Source circuit is shorted high. 

Possible Causes 

FRONT LOCKER SOLENOID 

(T520) FRONT LOCKER SOURCE CIRCUIT SHORTED TO BATTERY VOLTAGE 

(T524) FRONT LOCKER RETURN CIRCUIT OPEN 

FDCM 

Diagnostic Test 

1. ACTIVE DTC 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
Ignitron on, engine not running. 
With the scan tool, read DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 6 

2. FRONT LOCKER SOLENOID OPERATION 

NOTE: Before continuing with the below diagnostic test, ensure the FDCM harness connector seal is 
installed correctly. Inspect the terminals on both harness connector and the module for damage. Failure to 
do so can result in misdiagnoses of the system. 
Turn the ignition off. 
Disconnect the Front Locker Solenoid harness connector. 
Ignition on, engine not running. 
Using a 12-volt test light, jump across from the (T520) Front Locker Source circuit and the (T524) Front Locker 
Return circuit in the Front Locker harness connector. 
With a scan tool, actuate the Front Locker Solenoid. 

Does the test light flash on and off? 

Yes »Inspect the Front Locker Solenoid terminals and connectors for corrosion and/or dirt that may compro· 
mise the connection. If OK, replace the Front Locker Solenoid. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Go To 3 
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3. (TS20) FRONT LOCKER SOURCE CIRCUIT SHORTED TO BATTERY VOLTAGE 

Turn the 19nition off. 
Disconnect the FDCM harness connector. 
Turn the ignition on. 
Measure the voltage on the (T520) Front Locker Source circuit at the 
FDCM harness connector. 

Does the voltmeter indicate voltage present? 

Yes »Repair the short to voltage in the (T520) Front Locker 

No 

. Source circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

» Go To 4 

4. (T524) FRONT LOCKER RETURN CIRCUIT OPEN 

Measure the resistance of the (T524) Front Locker Return circuit from 
the Front Locker Solenoid harness connector and the FDCM harness 
connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the open in the (T524) Front Locker Return circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 
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5. FDCM 

NOTE: Before continuing, check the FDCM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. 

No »Replace and program the Final Drive Control Module in accordance with Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

6. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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C1419-FRONT DIFFERENTIAL CONTROL CIRCUIT OPEN 

12 

IUluo ... -1- - - - - - - - - - - - - - - - - - - - - -_ODULE-

I @ _ L ~ ______ -, @ I ::TTE'.'!!llD I I B(t) FUSED fLfCTROWICS 1 PO_EI 
FU SE IGNITION I FU Sf 

1 9 I SWITCH 10 I 
lOA CAN C CAN C OUTPUT I I!A 

1 L I ~S i+:L - - SUS (-) - ~RUH-STA~ J L I 
1 ____ 1 ___ 1" _____________ I 

11 C10 I 1 ca TlllllED 91 CI 20 1 CI 

......... PIHl ........ 

065 064 F960 
20 10 20 
~U ~U PW 

I I I 

i .:~:~':,. r" j"-
A 121 Ol~ D~4 F960 

14 10 20 2il 
R OIYL WTILG W TILS PK .... G 

AI} AIlJ AI.,! ed. 
i- MEO- - - --C;:NC - -CAHC - - - - - - - - - - F"U"SEO- - - - - - - - - -I-DDULE-

I 
8(+) BUS (+) BUS (-) IGNITION FlIIL 

SWITCH I OlIVE 
REAR FRONT OUTPUT CONTROL I LOCKER REAR LOCKER REAR LOCKER FRON T LO CKER FRON T (RU N-START) LOCKER LOCKER I 

SEN SOR LOC KER SENSO R LOCKER SEN SOR LOCKER SEM SOR LaC KER SWITCH SWITCM 
lju~ _SOURCE _ S!!!!E _R~N ____ 2!!P~ ~O~E _ S~E _R~~ _ GROUN~ G~N~ _ ~p~ ___ S~ ~ 

AlaI A31 BT All A$l All 811 A61 A41 A51 A9l Bll 
rm T~26 T527 Tm T511 mo T522 Tm Z9J5 zm 1537 T~l~ 

20 16 20 16 20 11 20 16 16 16 20 20 
YUSK YllN T YLrTN YUGY YL~ K YliOR YULB YLILG BK BK YLA.G YUBR 

l 1 J 1 L 1- ---L J I I 9 t - - -11 ctl' 

'ITTi~M '1-'1 'I T'· O--j". :~: :~: 
Tm Tm Tm 1528 T~21 1520 1522 1524 zm 

I~ 18 16 18 16 18 16 16 
---, IIrIrCH· 

VLNlT YLITN VUQY YL~ K VUOR YULB YLILG BK 

,1 ,1 ,1.1 L .. 
I 
I 
I 

I 
DllCOIIECTII. 
l'lIIL1ZiR IU 

I ~ ~~~~~~CK 
I' FRON T~EARLOCK 

LOCKER 
SENSOR 
SUPPLY 

REAR 
LOCKER 
SOURCE 

REAR 
LOCKER 
SENSOR 
SENSE 

10DULE· 
TOTALLY 

IITEGRITED 
POWIR C10 

REAR 
LOCKER 
RETURN 

IOLIIOID· 
LOClD. 
RUI 

LOCKER 
SENSOR 
SUPPLY 

10DULE· 
'INIL 
DRIVE 

CONTROL 
(pOWER W'IOI) 

FRONT 
LOCKER 
SOURCE 

H 

A14 
B14 
C14 

FROMT 
LOCKER 
SENSOR 
SENSE 

FRONT 
LOCKER 
RETURN 

IOLEIIOID· 
LaCIER. 
'lOll 

16 

22 LL~ __________ ~~17 

.ODULE· 
TOTALLY 

IITEGRITED 
POWER C3 

I I 
L _____ -1 

, BLACK 

,~, 
4~3 ,BlACK 

10LE.0ID· 0) 
LOCIER· 

RIiR 2 CJ 0 1 
(pOWER WIGOI) 

4 CJ 0 3 

10LEIOID· 
LOCIlER· 
FROIT 

IPOWER WIIOI) 

For a complete wiring diagram Refer to Section 8W. 



3 • 24 DIFFERENTIAL & DRIVELINE .. ELECTRICAL DIAGNOSTICS --------- DR 

• When Monitored: 
Ignition on. Disconnecting Stabilizer Bar Switch in the FR/RR position . 

• Set Condition: 
The FDCM detects the Front Locker Source circuit is open. 

Possible Causes 

FRONT LOCKER SOLENOID 

(T520) FRONT LOCKER SOURCE CIRCUIT OPEN 

FDCM 

Diagnostic Test 

1 . ACTIVE DTC 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
Ignition on, engine not running. 

With the scan tool, read DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 5 

2. FRONT LOCKER SOLENOID OPERATION 

NOTE: Before continuing with the below diagnostic test, ensure the FDCM harness connector seal is 
installed correctly. Inspect the terminals on both harness connector and the module for damage. Failure to 
do so can result in misdiagnoses of the system. 
Turn the ignition off. 
Disconnect the Front Locker Solenoid harness connector. 

Ignition on, engine not running. 
Using a 12-volt test light, jump across from the (T520) Front Locker Source circuit and the (T524) Front Locker 
Return circuit in the Front Locker harness connector. 
With a scan tool, actuate the Front Locker Solenoid. 

Does the test light flash on and off? 

Yes »Inspect the Front Locker Solenoid terminals and connectors for corrosion and/or dirt that may compro-
mise the connection. If OK, replace the Front Locker Solenoid. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Go To 3 
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3. (T520) FRONT LOCKER SOURCE CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the FDCM harness connector. 
Turn the ignition on. 
Measure the resistance of the (T520) Front Locker Source circuit from 
the FDCM harness connector and the Front Locker Solenoid harness 
connector. 

Is the resistances below S.O ohms? 

Yes »Go To 4 

No »Repair the open in the (T520) Front Locker Source circuit. 

4. FDCM 

Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 
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NOTE: Before continuing, check the FDCM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Replace and program the Final Drive Control Module in accordance with Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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C141 D-REAR DIFFERENTIAL CONTROL CIRCUIT LOW 
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• When Monitored: 
Ignition on. Disconnecting Stabilizer Bar Switch in the RR or FRiRR position. 

• Set Condition: 
The FDCM detects the Rear Locker Source circuit is shorted low. 

Possible Causes 

REAR LOCKER SOLENOID 

(T526) REAR LOCKER SOURCE CIRCUIT SHORTED TO GROUND 

(T526) REAR LOCKER SOURCE CIRCUIT SHORTED TO (T528) REAR LOCKER RETURN CIRCUIT 

FDCM 

Diagnostic Test 

1. ACTIVE DTC 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
Ignition on, engine not running. 
With the scan tool, read DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 6 

2. REAR LOCKER SOLENOID OPERATION 

NOTE: Before continuing with the below diagnostic test, ensure the FDCM harness connector seal is 
installed correctly. Inspect the terminals on both harness connector and the module for damage. Failure to 
do so can result in misdiagnoses of the system. 
Turn the ignition off. 
Disconnect the Rear Locker Solenoid harness connector. 
Ignition on, engine not running. 
Using a 12-volt test light, jump across from the (T526) Rear Locker Source circuit and the (T528) Rear Locker 
Return circuit in the Rear Locker harness connector. 
With a scan tool, actuate the Rear Locker Solenoid. 

Does the test light flash on and off? 

Yes »Inspect the Rear Locker Solenoid terminals and connectors for corrosion and/or dirt that may compro-
mise the connection. If OK, replace the Rear Locker Solenoid. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Go To 3 
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3. (T526) REAR LOCKER SOURCE CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the FDCM harness connector. 
Measure the resistance of the (T526) Rear Locker Source circuit at the 
FDCM harness connector to ground. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (T526) Rear Locker 
Source circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 
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4. (T526) REAR LOCKER SOURCE CIRCUIT SHORTED TO (T528) REAR LOCKER RETURN CIRCUIT 

Measure the resistance between the (T526) Rear Locker Source circuit 
and the (T528) Rear Locker Return circuit in the FDCM harness con
nector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between (T526) Rear Locker Source circuit, 
and the (T528) Rear Locker Return circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 
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5. FDCM 

NOTE: Before continuing, check the FDCM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Replace and program the Final Drive Control Module in accordance with Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

6. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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C141E-REAR DIFFERENTIAL CONTROL CIRCUIT HIGH 
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• When Monitored: 
Ignition on. Disconnecting Stabilizer Bar Switch in the FRIRR position . 

• Set Condition: 
The FDCM detects the Rear Locker Source circuit is shorted high. 

Possible Causes 

REAR LOCKER SOLENOID 

(T526) REAR LOCKER SOURCE CIRCUIT SHORTED TO BATTERY VOLTAGE 

(T528) REAR LOCKER RETURN CIRCUIT OPEN 

FDCM 

Diagnostic Test 

1. ACTIVE DTC 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
Ignition ont engine not running. 
With the scan tool, read DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 6 

2. REAR LOCKER SOLENOID OPERATION 

NOTE: Before continuing with the below diagnostic test, ensure the FDCM harness connector seal is 
installed correctly. Inspect the terminals on both harness connector and the module for damage. Failure to 
do so can result in misdiagnoses of the system. 
Turn the ignition off. 
Disconnect the Rear Locker Solenoid harness connector. 
Ignition on, engine not running. 

Using a 12-volt test light, jump across from the (T526) Rear Locker Source circuit and the (T528) Rear Locker 
Return circuit in the Rear Locker harness connector. 
With a scan toot, actuate the Rear Locker Solenoid. 

Does the test light flash on and off? 

Yes »Inspect the Rear Locker Solenoid terminals and connectors for corrosion and/or dirt that may compro-
mise the connection. If OK. replace the Rear Locker Solenoid. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Go To 3 
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3. (T526) REAR LOCKER SOURCE CIRCUIT SHORTED TO BATTERY VOLTAGE 

Turn the ignition off. 
Disconnect the FDCM harness connector. 
Turn the ignition on. 

Measure the voltage on the (T526) Rear Locker Source circuit at the 
FDCM harness connector. 

Does the voltmeter indicate voltage present? 

Yes »Repair the short to voltage in the (T526) Rear Locker 

No 

Source circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS STANDARD PROCEDURE) 

» Go To 4 

4. (T528) REAR LOCKER RETURN CIRCUIT OPEN 

Measure the resistance of the (T528) Rear Locker Return circuit from 
the Rear Locker Solenoid harness connector and the FDCM harness 
connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the open in the (T528) Rear Locker Return circuit. 
Perform FDCM VERIFICATION TEST. {Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE} 
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5. FDCM 

NOTE: Before continuing, check the FDCM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide. inspect the wire harness and connectors. Pay particular attention to aU Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. 

No »Replace and program the Final Drive Control Module in accordance with Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

6. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 



3 • 34 DIFFERENTIAL & DRIVELINE • ELECTRICAL DIAGNOSTICS --------- DR 

C141F-REAR DIFFERENTIAL CONTROL CIRCUIT OPEN 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Ignition on. Disconnecting Stabilizer Bar Switch in the FR/RR position . 

• Set Condition: 
The FDCM detects the Rear Locker Source circuit is open. 

Possible Causes 

REAR LOCKER SOLENOID 

(T526) REAR LOCKER SOURCE CIRCUIT OPEN 

FDCM 

Diagnostic Test 

1 . ACTIVE DTC 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
Ignition on, engine not running. 
With the scan tool, read DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 5 

2. REAR LOCKER SOLENOID OPERATION 

NOTE: Before continuing with the below diagnostic test, ensure the FDCM harness connector seal is 
installed correctly. Inspect the terminals on both harness connector and the module for damage. Failure to 
do so can result in misdiagnoses of the system. 
Turn the ignition off. 
Disconnect the Rear Locker Solenoid harness connector. 

Ignition on, engine not running. 
Using a 12-volt test light, jump across from the (T526) Rear Locker Source circuit and the (T528) Rear Locker 
Return circuit in the Rear Locker harness connector. 
With a scan tool, actuate the Rear Locker Solenoid. 

Does the test light flash on and off? 

Yes »Inspect the Rear Locker Solenoid terminals and connectors for corrosion and/or dirt that may compro-
mise the connection. If OK, replace the Rear Locker Solenoid. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Go To 3 
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3 .. (T526) REAR LOCKER SOURCE CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the FDCM harness connector. 
Turn the ignition on. 
Measure the resistance of the (T526) Rear Locker Source circuit from 
the FDCM harness connector and the Rear Locker Solenoid harness 
connector. 

Is the resistance below 5.0 ohms? 

Yes 

No 
» Go To 4 

» Repair the open in the (T526) Rear Locker Source circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

4. FDCM 
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CONTROL 
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NOTE: Before continuing, check the FDCM harness connector terminals tor corrosion, damage, or terminal 
push out. Repair as necessary. , 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Replace and program the Final Drive Control Module in accordance with Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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C1446-FRONT DIFFERENTIAL RETURN CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Ignition on. Disconnecting Stabilizer Bar Switch in the FRIRR position . 

• Set Condition: 
The FDCM detects the Front Locker Source circuit is shorted low. 

Possible Causes 

FRONT LOCKER SOLENOID 

(T524) FRONT LOCKER RETURN CIRCUIT SHORTED TO GROUND 

FDCM 

Diagnostic Test 

1. ACTIVE DTC 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
Ignition on, engine not running. 
With the scan tool, read DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 5 

2. FRONT LOCKER SOLENOID OPERATION 

NOTE: Before continuing with the below diagnostic test, ensure the FDCM harness connector seal is 
installed correctly. Inspect the terminals on both harness connector and the module for damage. Failure to 
do so can result in misdiagnoses of the system. 
Turn the ignition off. 
Disconnect the Front Locker Solenoid harness connector. 
Ignition on, engine not running. 
Using a 12-volt test light, jump across from the (T520) Front Locker Source circuit and the (T524) Front Locker 
Return circuit in the Front Locker harness connector. 
With a scan tool, actuate the Front Locker Solenoid. 

Does the test light flash on and off? 

Yes »Inspect the Front Locker Solenoid terminals and connectors for corrosion and/or dirt that may compro-
mise the connection. If OK, replace the Front Locker Solenoid. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Go To 3 
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3. (TS24) FRONT LOCKER RETURN CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the FDCM harness connector. 
Measure the resistance of the (T524) Front Locker Return circuit in the 
FDCM harness connector to ground. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in (T524) Front Locker Return 
circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go To 4 

4. FDCM 
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NOTE: Betore continuing, check the FDCM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Replace and program the Final Drive Control Module in accordance with Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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C1447-FRONT DIFFERENTIAL RETURN CIRCUIT HIGH 
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• When Monitored: 
Ignition on. Disconnection Stabilizer Bar Switch in the FRIRR position . 

• Set Condition: 
The FDCM detects the Front Locker Source circuit is shorted low. 

Possible Causes 

FRONT LOCKER SOLENOID 

(T520) FRONT LOCKER SOURCE CIRCUIT SHORTED TO GROUND 

(T524) FRONT LOCKER RETURN CIRCUIT SHORTED TO (T520) FRONT LOCKER SOURCE CIRCUIT 

FDCM 

Diagnostic Test 

1. ACTIVE OTe 

CAUTION: Before removing the FOCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
Ignition on, engine not running. 
With the scan tool, read DTCs. 

Is the OTC active at this time? 

Yes »Go To 2 

No »Go To 6 

2. FRONT LOCKER SOLENOID OPERATION 

NOTE: Before continuing with the below diagnostic test, ensure the FDCM harness connector seal is 
installed correctly. Inspect the terminals on both harness connector and the module for damage. Failure to 
do so can result in misdiagnoses of the system. 
Turn the ignition off. 

Disconnect the Front Locker Solenoid harness connector. 
Ignition on, engine not running. 

Using a 12-volt test light, jump across from the (T520) Front Locker Source circuit and the (T524) Front Locker 
Return circuit in the Front Locker harness connector. 
With a scan tool, actuate the Front Locker SolenOid. 

Does the test light flash on and off? 

Yes »In~pect the Front. Locker Solenoid terminals and connectors for corrosion andlor dirt that may compro-
mise the connection. If OKj replace the Front Locker Solenoid. 

Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Go To 3 
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3. (TS24) FRONT LOCKER RETURN CIRCUIT SHORTED TO BATTERY VOLTAGE 

Turn the ignition off. 
Disconnect the FDCM harness connector. 
Turn the ignition on. 
Measure the voltage of the (T524) Front Locker Return circuit at the 
FDCM harness connector. 

Does the voltmeter indicate voltage present? 

Yes »Repair the short to voltage in the (T524) Front Locker 

No 

Return circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 
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4. (T524) FRONT LOCKER RETURN CIRCUIT SHORTED TO (TS20) FRONT LOCKER SOURCE CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (T520) Front Locker Source circuit 
and the (T524) Front Locker Return circuit in the FDCM harness con-
nector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between (T520) Front Locker Source circuit 
and the (T524) Front Locker Return circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go To 5 
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5. FDCM 

NOTE: Before continuing, check the FDCM harness connector terminals for corrosion, damage, or termina I 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. 

No »Replace and program the Final Drive Control Module in accordance with Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 • SUSPENSION/ACTIVE CHASSIS· STANDARD 
PROCEDURE) 

6. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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C144A-REAR DIFFERENTIAL RETURN CIRCUIT LOW 
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• When Monitored: / _ .. 
Ignition on. Disconnecting Stabilizer Bar Switch in the RR or FRIRR position. 

• Set Condition: 
The FDCM detects the Rear Locker Source circuit is shorted low. 

Possible Causes 

REAR LOCKER SOLENOID 

(T52B) REAR LOCKER RETURN CIRCUIT SHORTED TO GROUND 

FDCM 

Diagnostic Test 

1. ACTIVE DTC 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking ca~ area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
Ignition on, engine not running. 
With the scan too.I, read DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 5 

2. REAR LOCKER SOLENOID OPERATION 

NOTE: Before continuing with the below diagnostic test, ensure the FDCM harness connector seal is 
installed correctly. Inspect the terminals on both harness connector and the module for damage. Failure to 
do so can result in misdiagnoses of the system. 
Turn the ignition off. 

Disconnect the Rear Locker Solenoid harness connector. 
Ignition on, engine not running. 

Using a 12-volt test light, jump across from the (T526) Rear Locker Source circuit and the (T52B) Rear Locker 
Return circuit in the Rear Locker harness connector. 
With a scan tool, actuate the Rear Locker Solenoid. 

Does the test light flash on and off? 

Yes 

No 

» Inspect the Rear Locker Solenoid terminals and connectors for corrosion and/or dirt that may compro
mise the connection. If OK, replace the Rear Locker Solenoid. 

Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS _ STANDARD 
PROCEDURE) 

» Go To 3 
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3. (T528) REAR LOCKER RETURN CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 

Disconnect the FDCM harness connector. 

Measure the resistance of the (T528) Rear Locker Return circuit in the r?)l 
FDCM harness connector to ground. ~ 

Is the resistance below 100 ohms? 

Yes 

No 

» Repair the short to ground in (T528) Rear Locker Return 
circuit. 

Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

» Go To 4 

4. FDCM 
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NOTE: Before continuing, check the FDCM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Replace and program the Final Drive Control Module in accordance with Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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• When Monitored: 
Ignition on. Disconnecting Stabilizer Bar Switch in the RR or FRIRR position . 

• Set Condition: 
The FDCM detects the Rear Locker Source circuit is shorted low. 

Possible Causes 

REAR LOCKER SOLENOID 

(T526) REAR LOCKER SOURCE CIRCUIT SHORTED TO GROUND 

(T528) REAR LOCKER RETURN CIRCUIT SHORTED TO (T526) REAR LOCKER SOURCE CIRCUIT 

FDCM 

Diagnostic Test 

1 . ACTIVE DTC 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con-

nector. 
Ignition on, engine not running. 
With the scan tool, read DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 6 

2. REAR LOCKER SOLENOID OPERATION 

NOTE: Before continuing with the below diagnostic test, ensure the FDCM harness connector seal is 
installed correctly. Inspect the terminals on both harness connector and the module for damage. Failure to 

do so can result in misdiagnoses of the system. 

Turn the ignition off. 
Disconnect the Rear Locker Solenoid harness connector. 

Ignition on, engine not running. 
Using a 12-volt test light, jump across from the (T526) Rear Locker Source circuit and the (T528) Rear Locker 

Return circuit in the Rear Locker harness connector. 
With a scan tool, actuate the Rear Locker Solenoid. 

Does the test light flash on and off? 
Yes »Inspect the Rear Locker Solenoid terminals and connectors for corrosion and/or dirt that may compro-

mise the connection. If OK, replace the Rear Locker Solenoid. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 

PROCEDURE) 

No »Go To 3 
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3. (T528) REAR LOCKER RETURN CIRCUIT SHORTED TO BATTERY VOLTAGE 

Turn the ignition off. 
Disconnect the FDCM harness connector. 
Turn the ignition on. 
Measure the voltage of the (T528) Rear Locker Return circuit at the 
FDCM harness connector. 

Does the voltmeter indicate voltage present? 

Yes »Repair the short to voltage in the (T528) Rear Locker 
Return circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 
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4.. (T528) REAR LOCKER RETURN CIRCUIT SHORTED TO (T526) REAR LOCKER SOURCE CIRCUIT 
Turn the ignition off. 

Measure the resistance between the (T526) Rear Locker Source circuit 
and the (T528) Rear Locker Return circuit in the FDCM harness con
nector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between (T526) Rear Locker Source circuit 
and the (T528) Rear Locker Return circuit. 

Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 
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5. FDCM 

NOTE: Before continuing, check the FDCM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to aU Power and 
Ground circuits. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform FDCM VERIFICATrON TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Replace and program the Final Drive Control Module in accordance with Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

6. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 

PROCEDURE) 

No »Test Complete. 
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• When Monitored: 
The ignition on. Disconnecting Stabilizer Bar Switch in the FRIRR position, 

• Set Condition: 
The FDCM detects that the Front Differential Position Sensor is in an unexpected state. 

Possible Causes 

FRONT DIFFERENTIAL POSITION SENSOR (WIRING, CONNECTOR AND/OR TERMINAL CONDITION) 

FRONT DIFFERENTIAL POSITION SENSOR 

(T522) FRONT LOCKER SENSOR SENSE OPEN 

FDCM 

Diagnostic Test 

1. ACTIVE DTC 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
Ignition on, engine not running. 
With the scan too', read DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 6 

2 . FRONT DIFFERENTIAL POSITION SENSOR WIRING 

NOTE: Before continuing with the below diagnostic test, ensure the FDCM harness connector seal is 
installed correctly. Inspect the terminals on both harness connector and the module for damage. Failure to 
do so can result in misdiagnoses of the system. 
Using the scan tool, actuate the Front Locker Solenoid. 
Monitor the Front Differential Position Sensor State. 
Wiggle the related wiring harness from the FDCM to the Front Locker Solenoid connector at the axle. 

With a scan tool, actuate the Front Locker Solenoid. 

Does the state on the scan tool change while wiggling the wiring harness? 

Ves »Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. Check the 
Locker Solenoid terminals and connectors for corrosion and/or dirt that may compromise the connection. 

Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 

PROCEDURE) 

No »Go To 3 
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3.. FRONT DIFFERENTIAL POSITION SENSOR OPERATION 

Turn the ignition off. 
Disconnect the Front Locker Solenoid harness connector. 
Ignition on, engine not running. 
Using a jumper wire, jumper _across from the (T522) Front Locker Sensor Sense circuit and the (T521) Locker Sen
sor Supply circuit in the Front Locker Solenoid harness connector. 
While monitoring the sensor state on the scan tool, tap the jumper wire on and ,Off the (T522) Front Locker Sensor 
Sense circuit terminal. Hold the jumper wire on and off the terminal for a minimum of 3 seconds. 

Does the state .change on the sca~ tool w,",ile tapping the terminal?-

Yes »Replace the Front Locker Solenoid. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSlON/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Go To 4 

4. (T522) FRONT LOCKER SENSOR SENSE CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the FDCM harness connector. 
Measure the resistance of the (T522) Front Locker Sensor Sense circuit 
between the Front Locker Solenoid harness connector and the FDCM 
harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the open in the (T522) Front Locker Sensor Sense 

5. FDCM 

circuit. 

Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 
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NOTE: Before continuing, check the FDCM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 

Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform FDCM VERlFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Replace and program the Final Drive Control Module in accordance with Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 
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6. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors whUe checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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• When Monitored: 
Ignition on. Disconnecting Stabilizer Bar Switch in the FRIRR position . 

• Set Condition: 
The FDCM detects that the Front Differential Position Sensor is short low. 

Possible Causes 

FRONT DIFFERENTIAL POSITION SENSOR 

(T522) FRONT LOCKER SENSOR SENSE SHORTED TO GROUND 

FDCM 

Diagnostic Test 

1. ACTIVE DTC 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con-
nector. 
Ignition on, engine not running. 
With the scan tool, read DTCs. 

Is the DTC active at this time? 

Ves »Go To 2 

No »Go To 5 

2. FRONT DIFFERENTIAL POSITION SENSOR OPERATION 

NOTE: Before continuing with the below diagnostic test, ensure the FDCM harness connector seal is 
installed correctly. Inspect the terminals on both harness connector and the module for damage. Failure to 
do so can result in misdiagnoses of the system. 
Using the scan tool, ignition on, monitor the Front Locker Sensor state. 

Disconnect the Front Locker Solenoid harness connector. 

Does the state change on the scan tool from Locked to Unlocked? 

Yes » Replace the Front Locker Solenoid. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 

PROCEDURE) 

No » Go To 3 
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3. (T522) FRONT LOCKER SENSOR SENSE CIRCUIT SHORTED TO GROUND 

Turn the ignition off. ~--------------------I 

Disconnect the FDCM harness connector. . . 
Measure the resistance of the (T522) Front locker Sensor Sense CIrcUIt 
in the FDCM harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short to ground in the (T522) Front locker Sen-
sor Sense circuit. 
Perform FDCM VERIFlCATlON TEST. (Refer to 2 • SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No » Go To 4 

4. FDCM 
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NOTE: Before continuing, check the FDCM harness connector terminals for corrosion, damage. or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to aU Power and 
Ground circuits. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Replace and program the Final Drive Control Module in accordance with Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

5. lNTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. 

No »Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS STANDARD 
PROCEDURE) 
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• When Monitored: 
Ignition on. Disconnecting Stabilizer Bar Switch in the FRJRR position . 

• Set Condition: 
The FDCM detects that the Front Differential Position Sensor is shorted to voltage. 

Possible Causes 

(T522) FRONT LOCKER SENSOR SENSE SHORTED TO BATIERY VOLTAGE 

FRONT DIFFERENTIAL POSITION SENSOR 

(T522) FRONT LOCKER SENSOR SENSE OPEN 

(T522) FRONT LOCKER SENSOR SENSE SHORTED TO (T521) LOCKER SENSOR SUPPLY 

FDCM 

Diagnostic Test 

1. ACTIVE DTC 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or ""installing the harness con
nector. 
Ignition on, engine not running. 
With the scan tool, read DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 7 

2. (T522) FRONT LOCKER SENSOR SENSE SHORTED TO BATTERY VOLTAGE 

NOTE: Before continuing with the below diagnostic test, ensure 
the FDCM harness connector seal is Installed correctly. Inspect the 
terminals on both harness connector and the module for damage. 
Failure to do so can result in misdiagnoses of the system. 
Turn the ignition off. 
Disconnect the Front Locker Solenoid harness connector. 
Disconnect the FDCM harness connector. 
Turn the ignition on. 
Measure the voltage on the (T522) Front Locker Sensor Sense circuit in 
the FDCM harness connector. 

Does the voltmeter indicate voltage present? 

Yes »Repair the short to voltage in the (T522) Front Locker Sen-
sor Sense circuit. 
Periorm FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No » Go To 3 
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3. FRONT DIFFERENTIAL POSITION SENSOR OPERATION 

Turn the ignition off. 
Connect the FDCM harness connector. 
Ignition on, engine not running. 

Using a jumper wire, jumper across from the (T522) Front Locker Sensor Sense circuit and the (T521) locker Sen
sor Supply circuit in the Front Locker Solenoid harness connector. 

White monitoring the sensor state on the scan tool, tap the jumper wire on and off the (TS22) Front Locker Sensor 
Sense circuit terminal. Hold the jumper wire on and off the terminal for a minimum of 3 seconds. 

Does the state change on the scan tool while tapping the terminal? 

Yes »Replace the Front Locker Solenoid. 
Periorm FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Go To 4 

4. (TS22) FRONT LOCKER SENSOR SENSE CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the FDCM harness connector. 
Measure the resistance of the (T522) Front Locker Sensor Sense circuit 
between the Front Locker Solenoid harness connector and the FDCM 
harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No » Repair the open in the (T522) Front Locker Sensor Sense 
circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 
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5. (f522) FRONT LOCKER SENSOR SENSE CIRCUIT SHORTED TO (f521) LOCKER SENSOR 1 SUPPLY 

Measure the resistance between the (T522) Fron.t L~c~er Sensor Sense 
circult and the (T521) Locker Sensor 1 Supply circuit In the FDCM har-

ness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (T522) Front Locker Sens?r 
Sense circuit and the (T521) Locker Sensor 1 Supply Clf-

cuit. 
Perform FDCM VERlFICATION TEST. (Refer to 2 - SUS
PENSlON/ACTIVE CHASSlS - STANDARD PROCEDURE) 

No » Go To 6 

6. FDCM 
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NOTE: Before continuing, check the FDCM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSiS - STANDARD 
, PROCEDURE) 

No »Replace and program the Final Drive Control Module in accordance with Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

7. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATtON TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS· STANDARD 
PROCEDURE) 

No »Test Complete. 
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C1452-REAR DIFFERENTIAL POSITION SENSOR PERFORMANCE 

[II&TU~ I ,-[-=-=--- --------------I=t- - j~::,~~~ 
~ -~, -- - - '-- -- - ~ - EOTRO~ cs 1:1" IInEGRlTED I ~ I ~I,ti FL'SEC ,:l ~ I ~ I POWER 

~
I\ I FUSE : lel'IIION I I l FUSE 

I J 9 I SW'TCH I lSJ 30 I 
, 30A CAN C we OUTPUT I I J 15~ 

Ir I ~s ~ __ B~F' _ --.!LI~~Tl. _) I r I 

1_ L ___ 1 ___ '"' ____ ---=---=--=-=----=---_=_~ L __ I 
I 1 C8 

91 C8 20 1 C3 TWIITED 
¥"PAIR ......... 

II C!O 

T526 T529 

16 iO 16 

T II :"1[," T ---
T526 r019 

\6 I ~ 15 

SE~S: 

r BLACK 

12 

SWITCH· 
DISCONNECTING 
STABILllER Ii 

A14 
814 
C14 

SBl'" :~: r BLACK 

SOL ... '.· t1\ 
IIODULE· 
TOTALLY 

IIiTEGRATED 
POWER C10 

LT GRAY 
IIODULE· 

FINAL 
DRIVE' 

CONTROL 
(POWER WAGON) 

:C:C~j~_l 

l6ir~=:~· : 
22 = = = [pJ = , . =, 17 

MODULE· 
TOTALLY 

INTEGRATED 
POWER C3 

For a complete wiring diagram Refer to Section 8W. 

REAR 2 H r : : 1 ~ ) 1 
LOCKER. ' '[j]J -

I···EOW •••• ) 4 ~J 

SOLENOID· 
LOCKER· 
FRONT 

(POWER WAGON) 

.tcc ... t 



DR --------DIFFERENTIAL & DRIVELINE - ELECTRICAL DIAGNOSTICS 3 - 63 

• When Monitored: . 
The ignition on. Disconnecting Stabilizer Bar Switch in the RR or FRIRR position . 

• Set Condition: 
The FDCM detects that the Rear Differential Position Sensor is in an unexpected state. 

Possible Causes 

REAR DIFFERENTIAL POSITION SENSOR (WIRING, CONNECTOR AND/OR TERMINAL CONDITION) 

REAR DIFFERENTIAL POSITION SENSOR 

(T527) REAR LOCKER SENSOR SENSE CIRCUIT OPEN 

FDCM 

Diagnostic Test 

1. ACTIVE DTC 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
Ignition on, engine not running. 
With the scan tool, read DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 6 

2. REAR DIFFERENTIAL POSITION SENSOR WIRING 

NOTE: Before continuing with the below diagnostic test, ensure the FDCM harness connector seal is 
installed correctly. Inspect the terminals on both harness connector and the module for damage. Failure to 
do so can result in misdiagnoses of the system. 
Using the scan tool, actuate the Rear Locker Solenoid. 
Monitor the Rear Differential Position Sensor State. 
Wiggle the related wiring harness from the FDCM to the Rear Locker Solenoid connector at the axle. 
With a scan tool, actuate the Rear Locker Solenoid. 

Does the state on the scan tool change while wiggling the wiring harness? 

Yes »Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. Check the 
Locker Solenoid terminals and connectors for corrosion and/or dirt that may compromise the connection. 
Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Go To 3 
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3. REAR DIFFERENTIAL POSITION SENSOR OPERATION 

Turn the ignition off. 
Disconnect the Rear Locker Solenoid harness connector. 
Ignition on, engine not running. 
Using a jumper wire, jumper across from the (T527) Rear Locker Sensor Sense circuit and the (T521) Locker Sen
sor Supply circuit in the Rear Locker Solenoid harness connector. 
While monitoring the sensor state on the scan tool. tap the jumper wire on and off the (T527) Rear Locker Sensor 
Sense circuit terminal. Hold the jumper wire on and off the terminal for a minimum of 3 seconds. 

Does the state change on the scan tool while tapping the terminal? 

Ves »Replace the Rear Locker Solenoid. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Go To 4 

4. (T527) REAR LOCKER SENSOR SENSE CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the FDCM harness connector. 
Measure the resistance of the (T527) Rear Locker Sensor Sense circuit 
between the Rear Locker Solenoid harness connector and the FDCM 
harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Go To 5 

No »Repair the open in the (T527) Rear Locker Sensor Sense 

5. FDCM 

circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 
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NOTE: Before continuing, check the FDCM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide. inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Replace and program the Final Drive Control Module in accordance with Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 
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6. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 ~ SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 



3 - 66 DIFFERENTIAL & DRIVELINE - ELECTRICAL Of AGNOSTICS --------- DR 

C1453-REAR DIFFERENTIAL POSITION SENSOR LOW 
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• When Monitored: 
The ignition on. Disconnecting Stabilizer Bar Switch in the FRIRR position . 

• Set Condition: 
The FDCM detects that the Rear Differential Position Sensor is short low. 

Possible Causes 

REAR DIFFERENTIAL POSITiON SENSOR 

(T527) REAR LOCKER SENSOR SENSE SHORTED TO GROUND 

FDCM 

Diagnostic Test 

1. ACTIVE DTC 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
Ignition on, engine not running. 
With the scan tool, read DTCs. 

Is the DTC active at this time? 

Ves »Go To 2 

No »Go To 5 

2. REAR DIFFERENTIAL POSITION SENSOR OPERATION 

NOTE: Before continuing with the below diagnostic test, ensure the FDCM harness connector seal is 
installed correctly. Inspect the terminals on both harness connector and the module for damage. Failure to 
do so can result in misdiagnoses of the system. 
Using the scan tool, ignition on, monitor the Rear Locker Sensor state. 
Disconnect the Rear Locker Solenoid harness connector. 

Does the state change on the scan tool from Locked to Unlocked? 

Ves »Replace the Rear Locker Solenoid. 

Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASS\S _ STANDARD 
PROCEDURE) 

No »Go To 3 
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3. (T527) REAR LOCKER SENSOR SENSE CIRCUIT SHORTED TO GROUND 
Turn the ignition off. 

Disconnect the FDCM harness connector. 

~easure the resistance of the (T527) Rear Locker Sensor Sense circuit rT)l 
In the FDCM harness connector. ~ 

Is the resistance below 5.0 ohms? 

Yes »Repair the short to ground in the (T527) Rear Locker Sen-
sor Sense circuit. 

Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go To 4 

4. FDCM 

A 

A1 
B1 
C1 

B 

MODULE

'''AL 
DAM! 

CONTROL 

(POWER WAGON) 

H 

Al04 
8t-4 
C104 

81cc7010 

NOTE: Before continuing, check the FDCM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Replace and program the Final Drive Control Module in accordance with Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set thiS DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool. monitor the data related to this circuit while performing the wiggle test Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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C1454-REAR DIFFERENTIAL POSITION SENSOR CIRCUIT HIGH 
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• When Monitored: 
The ignition on. Disconnecting Stabilizer Bar Switch in the RR or FRIRR position . 

• Set Condition: 
The FDCM detects that the Rear Differential Position Sensor is shorted to voltage. 

Possible Causes 

(T527) REAR LOCKER SENSOR SENSE SHORTED TO BATTERY VOLTAGE 

REAR DIFFERENTIAL POSITION SENSOR 

(T527) REAR LOCKER SENSOR SENSE OPEN 

(T527) REAR LOCKER SENSOR SENSE SHORTED TO (T521) LOCKER SENSOR SUPPLY 

FDCM 

Diagnostic Test 

1 . ACTIVE DTC 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
Ignition on, engine not running. 
With the scan tool, read DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 7 

2. (T527) REAR LOCKER SENSOR SENSE SHORTED TO BATTERY VOLTAGE 

NOTE: Before continuing with the below diagnostic test, ensure 
the FDCM harness connector seal is installed correctly. Inspect the 
terminals on both harness connector and the module for damage. 
Failure to do so can result in misdiagnoses of the system. 
Turn the ignition off. 
Disconnect the Rear Locker Solenoid harness connector. 

Disconnect the FDCM harness connector. 
Turn the ignition on. 
Measure the voltage on the (T527) Rear Locker Sensor Sense circuit in 
the FDCM harness connector. 

Does the voltmeter indicate voltage present? 

Yes »Repair the short to voltage in the (T527) Rear Locker Sen-

No 

sor Sense circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 
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3. REAR DIFFERENTIAL POSITION SENSOR OPERATION 

Turn the ignition off. 
Connect the FDCM harness connector. 
Ignition on, engine not running. 
Using a jumper wire, jumper across from the (T527) Rear Locker Sensor Sense circuit and the (T521) Locker Sen
sor Supply circuit in the Rear Locker Solenoid harness connector. 
While monitoring the sensor state on the scan tool, tap the jumper wire on and off the (T527) Rear Locker Sensor 
Sense circuit terminal. Hold the jumper wire on and off the terminal for a minimum of 3 seconds. 

Does the state change on the scan tool while tapping the terminal? 

Yes »Replace the Rear Locker Solenoid. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Go To 4 

4. (T527) REAR LOCKER SENSOR SENSE CIRCUIT OPEN 

Tum the ignition off. 
Disconnect the FDCM harness connector. 
Measure the resistance of the (T527) Rear Locker Sensor Sense circuit 
between the Rear Locker Solenoid harness connector and the FDCM 
harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the open in the (T527) Rear Locker Sensor Sense 
circuit. 

Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 
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5. (T527) REAR LOCKER SENSOR SENSE CIRCUIT SHORTED TO (T523) LOCKER SENSOR 2 SUPPLY 

~ea~ure the resistance between the (T527) Rear Locker Sensor Sense 
CircUIt and the (T523) Locker Sensor 2 Supply circuit in the FOCM har
ness connector. 

Is the resistance below 5.0 ohms? 

Yes 

No 

» Repair the short between the (T527) Rear Locker Sensor 
S~nse circuit and the (T523) Locker Sensor 2 Supply cir
CUIt. 

Perform FOCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

» Go To 6 

6. FDCM 
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NOTE: Before continuing, check the FDCM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform FDCM VERIFICATION TEST. (Refer to 2 .. SUSPENSION/ACTIVE CHASSIS .. STANDARD 
PROCEDURE) 

No »Replace and program the Final Drive Control Module in accordance with Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS .. STANDARD 
PROCEDURE) 

7. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this OTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 .. SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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C2100-BATTERY VOLTAGE LOW 
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For a complete wiring diagram Refer to Section 8W 
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• When Monitored: 
Continuously . 

• Set Condition: 
The Final Drive Control Module detects that system voltage is below 9.0 volts for 60 seconds. 

INTERMITTENT BATTERY VOLTAGE LOW 

CHARGING SYSTEM DTCS PRESENT 

Possible Causes 

FINAL DRIVE CONTROL MODULE POWER CIRCUITS OPEN OR HIGH RESISTANCE 

FINAL DRIVE CONTROL MODULE 

Diagnostic Test 

1. CHARGING SYSTEM DTCS PRESENT 

Ignition on. 
With the scan tool, select View DTCs in the Powertrain Control Module. 

Are there any Charging System or related voltage DTCs present? 

Yes »Refer to the symptom list and perform any Charging System DTC diagnostic procedures before con-
tinuing with this test. 

No »Go to 2 

2. DTC IS ACTIVE 

With the scan tool, select View DTCs in the Final Drive Control Module. 

Is the status Active for this DTC? 

Yes »Go to 3 

No »Go to 5 
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3. (A34) FUSED B+ CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition off. 
Disconnect the Final Drive Control Module harness connector. 
Turn the ignition on. 
With a 12-volt test light connected to ground, check the (A34) Fused 
B+ circuit in the Final Drive Control Module harness connector. 

NOTE: The test light must Illuminate brightly. Compare the bright
ness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes »Go to 4 

No »Repair the (A34) Fused B+ circuit for an open circuit or high 
resistance. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

4. FINAL DRIVE CONTROL MODULE 

View repair. 

Repair 

A 

~1 

81 
C1 

A1 

MODULE· 
FINAL 

llIfM: 
CONTROL 

(POWER WAGON) 

H 

1.14 
814 
C14 

81cc703a 

Replace the Final Drive Control Module in accordance with the Service infonnation. 

Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSrON/ACTrVE CHASSIS _ STANDARD 
PROCEDURE) 

5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 

Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS • STANDARD 
PROCEDURE) 

No »Test complete. 
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C2101-BATTERV VOLTAGE HIGH 
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• When Monitored: 
Continuously. 

• Set Condition: 
The Final Drive Control Module detects that system voltage is above 16.0 volts for 10 seconds with engine 
RPM greater than 350. 

INTERMITTENT BATTERY VOLTAGE HIGH 

CHARGING SYSTEM DTCS PRESENT 

Possible Causes 

FINAL DRIVE CONTROL MODULE GROUND CIRCUITS OPEN OR HIGH RESISTANCE 

FINAL DRIVE CONTROL MODULE 

Diagnostic Test 

1. CHARGING SYSTEM OTCS PRESENT 

Ignition on. 
With the scan tool, select View DTCs in the Powertrain Control Module. 

Are there any Charging System or related voltage OTCs present? 

Yes »Refer to the symptom list and perform any Charging System DTC diagnostic procedures before con-
tinuing with this test. 

No »Go to 2 

2 . OTC IS ACTIVE 

With the scan tool, select View DTCs in the Final Drive Control Module. 

Is the status Active for this OTC? 

Yes »Go to 3 

No »Go to 5 
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3. FINAL DRIVE CONTROL MODULE GROUND CIRCUITS OPEN OR HIGH RESISTANCE 

Disconnect the Final Drive Control Module harness connector. 
With a 12-volt test light connected to 8+, check the Ground circuits in 
the Final Drive Control Module harness connector. 

NOTE: The test light must illuminate brightly. Compare the bright
ness to that of a direct connection to the battery. 

Does the test light illuminate brightly for each of the Ground 
circuits? 

Yes »Go to 4 

No »Repair the Ground circuit(s) for an open circuit or high 
resistance. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

4. FINAL DRIVE CONTROL MODULE 

View repair. 

Repair 
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A1 
61 
C1 

A4 A5 

MODULE. 

FINAL 
DRIVE 

CONTROL 

(POWER WAGON, 

Replace the Final Drive Control Module in accordance with the Service information. 

H 

A14 
814 
C14 

81cc7065 

Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test complete. 
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C2111-SENSOR SUPPLY 1 VOLTAGE CIRCUIT LOW 
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• When Monitored: 
Ignition on . 

• Set Condition: 
The FDCM recognizes the Locker Sensor Supply circuit voltage is too low. 

FRONT DIFFERENTIAL POSITION SENSOR 

REAR DIFFERENTIAL POSITION SENSOR 

Possible Causes 

(T521) LOCKER SENSOR SUPPLY 1 CIRCUIT SHORTED TO GROUND 

FDCM 

Diagnostic Test 

1. ACTIVE DTC 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con-
nector. 
Ignition on, engine not running. 
With a scan tool, read DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 5 

2. FRONT DIFFERENTIAL POSITION SENSOR 

NOTE: Before continuing with the below diagnostic test, ensure 
the FDCM harness connector seal is installed correctly. Inspect the 
terminals on both harness connector and the module for damage. 
Failure to do so can result in misdiagnoses of the system. 

Turn the ignition off. 
Disconnect the Front Locker Solenoid harness connector. 

Turn the ignition on. 
Measure the voltage of the (T521) Locker Sensor 1 Supply circuit in the 
Front Locker Solenoid harness connector. 

Is the voltage between 4.5 and 5.0 volts? 

Yes »Replace the Front Locker Solenoid. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No » Go To 3 
SOLENOID

LOCKI!:R. 

FRONT 

(POWER WA.GONI 

8167394d 
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3. (T521) LOCKER SENSOR SUPPLY 1 CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the FDCM harness connector. 
Measure the resistance of the (T521) Locker Sensor 1 Supply circuit at 
the FDCM harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (T521) Locker Sensor 1 
Supply circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go To 4 

4. FDCM 

SOlENOID
LOCKER. 

FRONT 
(pOWER WAGON) 

81673951 

NOTE: Before continuing, check the FDCM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Replace and program the Final Drive Control Module in accordance with Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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C2112-SENSOR SUPPLY 1 VOLTAGE CIRCUIT HIGH 
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• When Monitored: 
Ignition on . 

• Set Condition: 
The FDCM recognizes the Locker Sensor Supply circuit voltage is too high. 

FRONT DIFFERENTIAL POSITION SENSOR 

REAR DIFFERENTIAL POSITION SENSOR 

Possible Causes 

(T521) LOCKER SENSOR 1 SUPPLY CIRCUIT SHORTED TO VOLTAGE 

FDCM 

Diagnostic Test 

1. AcnVE DTC 

NOTE: Before continuing with the below diagnostic test, ensure the FDCM harness connector seal is 
installed correctly. Inspect the terminals on both harness connector and the module for damage. Failure to 
do so can result in misdiagnoses of the system. 
Ignition on, engine not running. 
With a scan tool, read DTCs. 

Is the DTC active at this time? 

Ves »Go To 2 

No »Go To 5 

2. FRONT DIFFERENTIAL POSITION SENSOR 

CAUTION: Before removing the FDCM harness connector, clean 
the connector and locking cam area of dirt and debris. Failure to 
do so can result in the connector being jammed or damage to the 
locking cams on the harness connector or module. Do not force 
the assist arm when releasing or installing the harness connector. 
Turn the ignition off. 
Disconnect the Front Locker Solenoid harness connector. 
Turn the ignition on. 
Measure the voltage of the (T521) Locker Sensor 1 Supply circuit in the 
Front Locker Solenoid harness connector. 

Is the voltage above 4.5 volts? 

Ves »Replace the Front Locker Solenoid. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go To 3 
SOLeNOID

t.OCKSt· 
fRONT 

(pOWER WAGON) 

8167394d 
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3. (T521) LOCKER SENSOR 1 SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the FDCM harness connector. 
Turn the ignition on. 
Measure the voltage of the (T521) Locker Sensor 1 Supply circuit at the 
FDCM harness connector. 

Does the voltmeter indicate voltage present? 

Yes »Repair the short to voltage in the (T521) Locker Sensor 1 
Supply circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go To 4 

4. FDCM 

A 

A1 
81 
C1 

AS 

MODULE· 
FINAL 
DRIVE 

CONTROL 
(POWER WAGC*) 

H 

A14 
B14 
C14 

81cc70a2 

NOTE: Before continuing, check the FDCM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Replace and program the Final Drive Control Module in accordance with Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

5. INTERMITTENT WIRING AND CONNECTORS 

The condit;ons necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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C2126-SENSOR SUPPLY 2 VOLTAGE CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Ignition on . 

• Set Condition: 
The FDCM recognizes the Locker Sensor Supply circuit voltage is too low. 

FRONT DIFFERENTIAL POSITION SENSOR 

REAR DIFFERENTIAL POSITION SENSOR 

Possible Causes 

(T523) LOCKER SENSOR SUPPLY 2 CIRCUIT SHORTED TO GROUND 

FDCM 

Diagnostic Test 

1. ACTIVE DTC 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
Ignition on, engine not running. 
With a scan tool. read DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 5 

2 . REAR DIFFERENTIAL POSITION SENSOR 

With the voltmeter still connected to the (T523) Locker Sensor Supply 2 
Circuit in the Front Locker Solenoid harness connector. 
While monitoring the voltmeter, disconnect the Rear Locker Solenoid 
harness connector. 

Is the voltage between 4.5 and 5.0 volts? 

Yes »Replace the Rear Locker Solenoid. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS· 
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go To 3 

SOLE NOI D4.0CKER 

REAR 

81460623 
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3. (TS23) LOCKER SENSOR SUPPLY 2 CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the FDCM harness connector. 
Measure the resistance of the (T523) Locker Sensor Supply 2 Circuit at 
the FDCM harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (T523) Locker Sensor 
Supply 2 Circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No » Go To 4 

4. FDCM 

SOLENOID

LOCKER

REAR 

(POWER WAGON) 81673935 

NOTE: Before continuing, check the FDCM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Replace and program the Final Drive Control Module in accordance with Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
USing the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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C2127-SENSOR SUPPLY 2 VOLTAGE CIRCUIT HIGH 
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• When Monitored: 
Ignition on . 

• Set Condition: 
The FDCM recognizes the Locker Sensor Supply circuit voltage is too high. 

FRONT DIFFERENTIAL POSITION SENSOR 

REAR DIFFERENTIAL POSITION SENSOR 

Possible Causes 

(T523) LOCKER SENSOR SUPPLY 2 CIRCUIT SHORTED TO VOLTAGE 

FDCM 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Before continuing with the below diagnostic test, ensure the FDCM harness connector seal is 
installed correctly. Inspect the terminals on both harness connector and the module for damage. Failure to 
do so can result in misdiagnoses of the system. 
Ignition on, engine not running. 
With a scan tool, read DTCs. 

Is the DTC active at this time? 

Ves »Go To 2 

No »Go To 5 

2. REAR DIFFERENTIAL POSITION SENSOR 

With the voltmeter still connected to the (T523) Locker Sensor Supply 2 
circuit in the Front Locker Solenoid harness connector. 
While monitoring the voltmeter, disconnect the Rear Locker Solenoid 
harness connector. 

Is the voltage above 4.5 volts? 

Ves »Replace the Rear Locker Solenoid. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go To 3 

2 

SOLENOID-LOCKER 

REAR 

81460623 
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3. (T523) LOCKER SENSOR SUPPLY 2 CIRCUIT SHORTED TO VOLTAGE 

the ignition off. 
Disconnect the FDCM harness connector. 
Turn the Ignition on. 
Measure the voltage of the (T523) Locker Sensor Supply 2 circuit at the 
FDCM harness connector. 

Does the voltmeter indicate voltage present? 

Yes »Repair the short to voltage in the (T523) Locker Sensor 
Supply 2 circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSrS - STANDARD PROCEDURE) 

No »Go To 4 

4. FDCM 

A 

A1 
81 
C1 

A10 

H 

A14 
814 
C14 

MODULE. 
FINAL 
DRIVE 

CONTROL 
(POW9 WAGON) 

81cc70b2 

NOTE: Before continuing, check the FDCM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to aU Power and 
Ground ci rcuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Replace and program the Final Drive Control Module in accordance with Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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C230F-LOCKERIDIFFERENTIAL INDICATOR SUPPLY CIRCUIT PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Ignition on . 

• Set Condition: 
The FDCM sense an incorrect voltage on the Switch Supply circuit other than 12 volts. 

Possible Causes 

DISCONNECTING STABILIZER SWITCH 

(T536) SWITCH SUPPLY CIRCUIT OPEN/HIGH RESISTANCE 

(T532,T533 or T534) LOCKER ILLUMINATION SENSE CIRCUIT OPEN/HIGH RESISTANCE 

FDCM 

1. DTC ACTIVE 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releaSing or installing the harness con
nector. 
Turn the ignition on. engine not running 
With the scan tool, read FDCM DTC(s}. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 5 

2. DISCONNECTING STABILIZER SWITCH OPERATION 

NOTE: Before continuing with the below diagnostiC test, ensure 
the FDCM harness connector seal is installed correctly. Inspect the 
terminals on both harness connector and the module for damage. 
Failure to do so can result in misdiagnoses of the system. 

NOTE: If set along with this DTC, diagnose any Stabilizer Select 
Switch DTC(s) first before continuing. 
Turn the ignition off. 
Disconnect the Disconnecting Stabilizer Switch harness connector. 
Turn the ignition on. 
Measure the voltage on the (T536) Switch Supply circuit in the Discon
necting Stabilizer Switch harness connector. 

Is the Yoltage 12 yolts? 

Yes »Go To 3 

No »Check the (T536) Switch Supply circuit for an open or short 
to ground condition. If OK, replace the FDCM in accordance 
with the Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

6 

12 7 

SWITCH. 

_CONNECTING 
STABILIZER eAR 

81675e8b 
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3. DISCONNECTING STABILIZER SWITCH 

Using a test light connected to battery voltage, probe the (T532) Locker 
Open Illumination Sense circuit in the Disconnecting Stabilizer Switch 
harness connector. 
With the scan tool, select System Test and actuate the Locker Open 
Illumination LED. Select the blinking option. 

NOTE: Repeat the above test tor the (T533) Locker Rear illumina
tion Sense circuit terminal and (T534) Locker FRiRR Illumination 
Sense circuit one at a time. 

Does the test light illuminate and flash on and off at each cir
cuit? 

Yes »Replace the Disconnecting Stabilizer Switch. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go to 4 

~ 
~ '\ 

6 

12 

SWITCH· 

DISCONNEcnNG 

ST ABlLIZ.ER BAR 

4. (T532, T533 or T534) LOCKER ILLUMINATION SENSE CIRCUIT OPEN/HIGH RESISTANCE 

Measure the resistance of each of the following circuits between the 
FDCM harness connector and the Disconnecting Stabilizer Switch har
ness connector. 

• (T532) locker Open Illumination Sense circuit 
• (T533) locker Rear Illumination Sense circuit 
• (T534) locker FRIRR Illumination Sense circuit 

Does the ohmmeter indicate each measurement below 5.0 
ohms? 

Yes »Replace the FDCM in accordance with the Service Informa-
tion. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Repair the open or high resistance in the Illumination Sense 
circuit that indicated the incorrect resistance reading. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 
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5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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C2310-STABILIZERIDIFFERENTIAL INDICATOR SUPPLY CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 

AI T A',( 
:tI!! a~s 
Ii 11 
e« 8K 

I I 
• ~ I •• 

liU 
11 
Ilk 
I .... 1." 

ItHIII? 



3 - 96 DIFFERENTIAL & DRIVELINE - ELECTRICAL DIAGNOSTICS --------- DR 

• When Monitored: 
Ignition on. 

• Set Condition: 
The FDCM sense an the voltage on the Switch Supply circuit is low. 

Possible Causes 

DISCONNECTING STABILIZER SWITCH 

(T536) SWITCH SUPPLY CIRCUIT SHORTED TO GROUND 

(T532,T533 or T534) LOCKER ILLUMINATION SENSE CIRCUIT SHORTED TO GROUND 

FDCM 

1. DTC ACTIVE 

CAUTION: Before removing the FOCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
Turn the ignition on, engine not running 
With the scan tool, read FDCM DTC(s). 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 5 

2. DISCONNECTING STABILIZER SWITCH OPERATION 

NOTE: Before continuing with the below diagnostic test, ensure 
the FDCM harness connector seal is installed correctly. Inspect the 
terminals on both harness connector and the module for damage. 
Failure to do so can result in misdiagnoses of the system. 

NOTE: If set along with this DTC, diagnose any Stabilizer Select 
Switch OTC(s) first before continuing. 
Turn the ignition off. 
Disconnect the Disconnecting Stabilizer Switch harness connector. 
Turn the ignition on. 
Measure the voltage on the (T536) Switch Supply circuit in the Axle 
Locker Switch harness connector. 

Is the voltage 12 volts? 

Yes »Go To 3 

No »Check the (T536) Switch Supply circuit for an open or short 
to ground condition. If OK, replace the FDCM in accordance 
with the Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 
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3. DISCONNECTING STABILIZER SWITCH 

Using a test light connected to battery voltage. probe the (T532) Locker 
Open Illumination Sense circuit in the Disconnecting Stabilizer Switch 
harness connector. 
With the scan tool, select System Test and actuate the Locker Open 
Illumination LED. Select the blinking option. 

NOTE: Repeat the above test for the (T533) Locker Rear Illumina
tion Sense circuit terminal and (T534) Locker FRIRR Illumination 
Sense circuit one at a time. 

Does the test light illuminate and flash on and off at each cir
cuit? 

Yes »Replace the Disconnecting Stabilizer Switch. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go to 4 

6 

12 

SWITCH· 
DISCONNECTlNG 

STABILIZER BAR 

4. (T532, T533 or T534) LOCKER ILLUMINATION SENSE CIRCUIT SHORTED TO GROUND 

Disconnect the Disconnecting Stabilizer Switch harness connector. 
Measure the resistance of each of the following circuit at the FDCM har
ness connector to ground . 

• (T532) Locker Open Illumination Sense circuit 
• (T533) Locker Rear Illumination Sense circuit 
• (T534) Locker FR/RR Illumination Sense circuit 

Does the ohmmeter read below 100 ohms for any of the 
above circuit checks? 

Yes »Repair the short to ground in the Illumination Sense circuit 
that indicated the resistance reading below 1 00 ohms. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Replace the FDCM in accordance with the Service Informa-
tion.Perform FDCM VERIFICATION TEST. (Refer to 2 
SUSPENSION/ACTIVE CHASSIS STANDARD 
PROCEDURE) 
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5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the DRBIII®, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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C2311-STABILIZERIDIFFERENTIAL INDICATOR SUPPLY CIRCUIT HIGH 
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• When Monitored: 
Ignition on . 

• Set Condition: 
The FDCM sense an the voltage on the Switch Supply circuit is high. 

Possible Causes 

DISCONNECTING STABILIZER SWITCH 

(TS36) SWITCH SUPPLY CIRCUIT SHORTED TO VOLTAGE 

TS36) SWITCH SUPPLY CIRCUIT OPEN 

(T532,T533 or T534) LOCKER ILLUMINATION SENSE CIRCUIT SHORTED TO VOLTAGE 

(T532,T533 or T534) LOCKER ILLUMINATION SENSE CIRCUIT OPEN 

FDCM 

1. DTC ACTIVE 

CAUTION: Before removing the FDCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 

NOTE: If set along with this DTC, diagnose any Stabilizer Select Switch DTC(s) first before continuing. 
Turn the ignition on, engine not running 
With the scan tool read FDCM DTC(s). 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 7 

2. DISCONNECTING STABILIZER BAR SWITCH 

NOTE: Before continuing with the below diagnostic test, ensure 
the FDCM harness connector seal is installed correctly. Inspect the 
terminals on both harness connector and the module for damage. 
Failure to do so can result in misdiagnoses of the system. 
Turn the ignition off. 
Disconnect the Disconnecting Stabilizer Bar Switch harness connector. 
Turn the ignition on. 
Using a test light connected to battery voltage, probe the (T532) Locker 
Open Illumination Sense circuit in the Disconnecting Stabilizer Bar 
Switch harness connector. 
With the scan tool select System Test and actuate the Locker Open Illu
mination LED. Select the blinking option. 

NOTE: Repeat the above test for the (TS33) Locker Rear Illumina
tion Sense circuit and (T534) Locker FRiRR Illumination Sense cir
cuit one at a time. 

Does the test light illuminate and flash on and off at each cir
cuit? 

Yes »Go to 3 

No »Go to 5 
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3. (T536) SWITCH SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the Disconnecting Stabilizer Bar Switch harness connector 
Disconnect the FDCM harness connector. 
Turn the ignition on. 
Measure the voltage on the (T536) Switch Supply circuit in the Discon
necting Stabilizer Switch harness connector. 

Does the voltmeter indicate voltage present? 

Yes »Replace the Disconnecting Stabilizer Bar Switch. 

No 

Perform FDCM VERIFICATION TEST (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

» Go To 4 

4. (T536) SWITCH SUPPLY CIRCUIT OPEN 

Turn the ignition off. 

Measure the resistance of the (T536) SWitch Supply circuit between the 
Disconnecting Stabilizer Switch harness connector and the FDCM har
ness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the FDCM in accordance with the Service Informa-
tion. 

Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Repair the open in the Switch Supply circuit. 

Perform FDCM VERI FICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 
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5. (T532, T533 or T534) LOCKER ILLUMINATION SENSE CIRCUIT SHORTED TO VOLTAGE 

Disconnect the Disconnecting Stabilizer Switch harness connector. 
Measure the voltage at each of the following circuit at the FDCM har
ness connector. 

• (T532) Locker Open Illumination Sense circuit 
• (TS33) Locker Rear Illumination Sense circuit 
• (T534) Locker FR/RR Illumination Sense circuit 

Yes 

Does the voltmeter indicate voltage present for any of the 
above circuit? 

» Repair the Locker Illumination Sense circuit that indicated a 
short to voltage. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go To 6 

A 

A1 
B1 
C1 

6. (T532, T533 or T534) LOCKER ILLUMINATION SENSE CIRCUIT OPEN 

Measure the resistance of each of the following circuits between the 
FDCM harness connector and the Disconnecting Stabilizer Switch har
ness connector. 

• (T532) Locker Open Illumination Sense circuit 
• (T533) Locker Rear Illumination Sense circuit 
• (T534) Locker FRIRR Illumination Sense circuit 

Does the ohmmeter indicate each measurement below 5.0 
ohms? 

Yes »Replace the FDCM in accordance with the Service Informa-
tion. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Repair the Locker Illumination Sense circuit that indicated 
an open circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 
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7. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 • SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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C2324-STABILIZER BAR INDICATOR CONTROL CIRCUIT 
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• When Monitored: 
Ignition on . 

• Set Condition: 
The FDCM sense an the voltage on the Switch Supply circuit is high. 

Possible Causes 

DISCONNECTING STABILIZER SWITCH 

(T536) SWITCH SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(T536) SWITCH SUPPLY CIRCUIT OPEN 

(T529 or T530) STABILIZER BAR ILLUMINATION SENSE CIRCUIT(S) SHORTED TO VOLTAGE 

(T529 or T530) STABILIZER BAR ILLUMINATION SENSE CIRCUIT(S) OPEN 

(T529 or T530) STABILIZER BAR ILLUMINATION SENSE CIRCUIT(S) SHORTED TO GROUND 

FDCM 

1. OTC ACTIVE 

CAUTION: Before removing the FOCM harness connector, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 

NOTE: If set along with this DTC, diagnose any Stabilizer Select Switch DTC(s) first before continuing. 
Turn the ignition on. engine not running 
With the scan tool read FDCM DTC(s}. 

Is the DTC active at this time? 

Ves »Go To 2 

No »Go To 8 

2. DISCONNECTING STABILIZER BAR SWITCH 

NOTE: Before continuing with the below diagnostic test, ensure the FDCM harness connector seal is 
installed correctly. Inspect the terminals on both harness connector and the module for damage. Failure to 
do so can result in misdiagnoses of the system. 
Turn the ignition off. 
Disconnect the Disconnecting Stabilizer Bar Switch harness connector. 
Turn the ignition on. 
Using a test light connected to battery voltage, probe the (T529) Stabilizer Bar Engage Illumination Sense circuit in 
the Disconnecting Stabilizer Bar Switch harness connector. 
With the scan tool select System Test and actuate the Stabilizer Bar Engage Illumination LED. Select the blinking 
option. 

NOTE: Repeat the above test for the Stabilizer Bar Disengage Illumination Sense circuit. 

Does the test light illuminate and flash on and off at each circuit? 

Yes »Go to 3 

No »Go to 5 
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3. (T536) SWITCH SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 

Disconnect the Disconnecting Stabilizer Bar Switch hamess connector 
Disconnect the FDCM harness connector. 
Turn the ignition on. 

Measure the voltage on the (T536) Switch Supply circuit in the Discon
necting Stabilizer Switch harness connector. 

Does the voltmeter indicate voltage present? 

Yes »Replace the Disconnecting Stabilizer Bar Switch. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go To 4' 

4. (T536) SWITCH SUPPLY CIRCUIT OPEN 

Turn the ignition off. 
Measure the resistance of the (T536) Switch Supply circuit between the 
Disconnecting Stabilizer Switch harness connector and the FDCM har
ness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the FDCM in accordance with the Service Informa-
tion. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Repair the open in the (T536) Switch Supply circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 
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5. (T529 or T530) STABILIZER BAR ILLUMINATION SENSE CIRCUIT(S) SHORTED TO VOLTAGE 

Disconnect the Disconnecting Stabilizer Switch harness connector. 
Disconnect the FDCM harness connector. 
Measure the voltage at each of the following circuit at the FDCM har
ness connector. 

• (T529) Stabilizer Bar Engage Illumination Sense circuit 
• (T530) Stabilizer Bar Disengage Illumination Sense circuit 

Does the voltmeter indicate voltage present for any of the 
above circuit? 

Yes »Repair the Stabilizer Bar Illumination Sense circuit(s) that 
indicated a short to voltage. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go To 6 
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6. (T529 or T530) STABILIZER BAR ILLUMINATION SENSE CIRCUIT(S) SHORTED TO GROUND 

Measure the resistance of each of the following circuit at the FDCM har
ness connector to ground. 

• (T529) Stabilizer Bar Engage Illumination Sense circuit 
• (T530) Stabilizer Bar Disengage Illumination Sense circuit 

Does the ohmmeter read below 100 ohms for any of the 
above circuit checks? 

Yes »Repair the short to ground in the Illumination Sense circuit 
that indicated the resistance reading below 1 00 ohms. 
Perform FDCM VERIFICATION TEST. (Refer to 2 • SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

No »Go To 7 
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7. (T529 or T530) STABILIZER BAR ILLUMINATION SENSE· CIRCUIT{S) OPEN 

Measure the resistance of each of the following circuits between the· 
FDCM harness connector and the Disconnecting Stabilizer Switch har
ness connector. 

• (T529) Stabilizer Bar Engage Illumination Sense circuit 
• (T530) Stabilizer Bar Disengage Illumination Sense circuit 

Does the ohmmeter indicate each measurement below 5.0 
ohms? 

Yes »Replace the FDCM in accordance with the Service Informa-
tion. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEQURE) .. 

No »Repair the Stabilizer Bar Illumination Sense circuit(s) that 
indicated an open circuit. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUS
PENSION/ACTIVE CHASSIS - STANDARD PROCEDURE) 

8. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
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Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
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Using the scan tool monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Test Complete. 
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U0100-LOST COMMUNICATION WITH ECM/PCM (FDCM) 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
• With the ignition on 
• Battery voltage between 10 and 16 volts 
• 100 fuse installed 
• FCM is configured correctly 

• Set Condition: 
Bus messages not received from the ECM/PCM for approximately 2 to 5 seconds. 

Possible Causes 

CAN B OR CAN C BUS CIRCUITS OPEN OR SHORTED 

DTCS RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 

FCM NOT CONFIGURED CORRECTLY 

ECM/PCM POWER AND GROUND 

ECM/PCM 

MODULE THAT SET THIS DTC 

Diagnostic Test 

1 . VERIFY OTC IS ACTIVE 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTCs. 

Is this OTC active? 

Yes »Go To 2 

No »Refer to the Stored Lost Communication test procedure. Refer to the table of contents in this section. 

2.. CHECK FOR ANY OF THE FOLLOWING ACTIVE OTCS 

With the scan tool, read all active DTCs from all modules. 

NOTE: Check for FCM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni
tion related OTCs. 

Does the scan tool display any active OTCs to the conditions listed above? 

Yes »Diagnose and repair the DTC. Refer to the Index for a complete list of the symptoms. 

No »Go To 3 

3. VERIFY THAT THE ECM/PCM IS ACTIVE ON THE BUS 

Turn the ignition on. 
With the scan tool, select Network Diagnostics. 
Verify that the PCM is active on the bus. 

Is the PCM active on the bus? 

Yes »Go To 4 

No »Refer to the No Response test procedure. Refer to the table of contents in this section. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCS 

With the scan tool, select Network Diagnostics. 

Is there more than one module with active OTCs ULogged Against" the PCM? 

Ves »Replace the PCM in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 

No »Replace the module that set this DTC in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 
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U0155-NO CLUS-rER BUS MESSAGE 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
Ignition key on and battery voltage greater than 10.4 volts. 

• Set Condition: 
No messages received from the MIC (Instrument Cluster) for more than 20 seconds. One Trip Fault. Three 
good trips to turn off the MIL 

BUS CIRCUIT OPEN OR SHORTED 

INSTRUMENT CLUSTER 

PCM 

Possible Causes 

Refer to a .. ELECTRICAUELECTRONIC CONTROL MODULES .. DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With the scan tool. erase DTCs. 
Cycle the ignition key on and off several times. 
With the scan tool, read DTCs. 

Does the DTC reset? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Symptom '(Diagnostic Procedure). 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

2. COMMUNICATE WITH CLUSTER 

With the scan tool, attempt to communicate with the Instrument cluster. 

Can communication be established with the Instrument Cluster? 

Yes »Go To 3 

No »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diag-
nostic procedures and for further possible causes. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3. INSTRUMENT CLUSTER OPERATION 

Start the engine 
Allow the engine to idle. 

Is the correct engine speed display in the instrument cluster (Tach)? 

Yes »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Refer to the Instrument Category and perform the appropriate symptom. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 • ENGINE - STANDARD PROCEDURE) 
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U0401-IMPLAUSIBLE DATA RECEIVED FROM ECM/PCM 
For a complete wiring diagram Refer to Section 8W 

• When Monitored: 
Continuously with the ignition on, one valid CAN message received at least once, and no U0002-CAN C Bus 
Off Performance DTC present. 

• Set Condition: 
When the Final Drive Control Module detects an incorrect CAN message from the Power Control Module 
(PCM). 

TIPM NOT CONFIGURED CORRECTLY 

ABM CAN BUS DTCS 

ENGINE DTCS 

FINAL DRIVE CONTROL MODULE (FDCM) 

Diagnostic Test 

Possible Causes 

1. CHECK FOR DTC U0401-IMPLAUSIBLE DATA RECEIVED FROM ECM/PCM 

NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 
With the scan tool, record and erase DTC's. 
Cycle the ignition switch from off to on. 
With the scan tool, read DTC's. 

Does the scan tool display: U0401-IMPLAUSIBLE DATA RECEIVED FROM ECM/PCM? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) Diagnostic Test 

2. CHECK IF TIPM CAN BUS DTC'S ARE PRESENT 

With the scan tool, read TIPM DTCs. 

Are there any TIPM CAN BUS DTC's present? 

Yes »Refer to 8-ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING and diag-
nose the appropriate symptom. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Go To 3 

3. CHECK IF ENGINE DTC'S ARE PRESENT 

With the scan tool, read Engine DTCs. 

Are there any Engine DTC's present? 

Yes »Refer to the 9 - ENGINE ELECTRICAL DIAGNOSTICS and diagnose the appropriate symptom. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Using the schematics as a guide, check the FDCM pins, terminals, and connectors for corrosion, dam-
age, or terminal push out. Pay particular attention to all power and ground circuits. If no problems are 
found, replace the FDCM Control Module per the Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 
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U0431-IMPLAUSIBLE DATA RECEIVED FROM FCM (FDCM) 
For a complete wiring diagram Refer to Section 8W 

• When Monitored: 
With the ignition on for 4 seconds, no CAN BUS circuit error condition present, no lost communication with 
FCM condition present, and no system undervoltage or overvoltage condition present. 

• Set Condition: 
The Final Drive Control Module is receiving no message or implausible data for Ambient Temperature from the 
FCM. 

FRONT CONTROL MODULE DTCS PRESENT 

FINAL DRIVE CONTROL MODULE (FDCM) 

Diagnostic Test 

Possible Causes 

1. FRONT CONTROL MODULE DTCS PRESENT 

Ignition on, engine not running. 
With the scan tool, read DTCs in the Front Control Module. 

Are there any DTCs present? 

Yes »Refer to the symptom list and perform the applicable diagnostic procedure. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 

No »Replace the Final Drive Control Module in accordance with the Service Information. 
Perform FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE) 
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PROPELLER SHAFT 

DIAGNOSIS AND TESTING 

PROPELLER SHAFT 

PROPELLER SHAFT VIBRATION 
Out-of-round tires or wheels that are out of balance, will cause a low frequency vibration. 

Driveline vibration can also be caused by loose or damaged engine mounts. 

Propeller shaft vibration increases with vehicle speed. A vibration that occurs at a specific speed range, is not usu
ally caused by an out of balance propeller shaft. Defective universal joints or an incorrect propeller shaft angle are 
usually the cause of such a vibration. 

DRIVELINE VIBRATION 

CONDITION POSSIBLE CAUSE CORRECTION 

Propeller Shaft Noise 1) Undercoating or other foreign 1) Clean exterior of shaft and wash 
material on shaft. with solvent. 

2) Loose companion flange bolts. 2) Install new bolts and tighten to 
proper torque. 

3) Loose or bent U-joint yoke or 3) Install ,new yoke. 
excessive runout. 

4) IncQrrect driveline- angularity. 4) Measure and correct driveline 
angles. 

5) Rear spring center bolt not in 5) Loosen spring U-bolts and seat 
seat. center bolt. 

6) Worn U-joint bearings. 6) Install new U-joint. 

7) Propeller shaft damaged or out 7) Install new propeller shaft. 
of balance. 

8) Broken rear spring. 8) Install new rear spring. 

9) Excessive runout or unbalanced 9) Re-index propeller shaft, test, 
condition. and evaluate. 

10) Excessive drive pinion gear 10) Re-index propeller shaft and 
shaft runout. evaluate. 

11) Excessive axle yoke deflection. 11) Inspect and replace yoke if 
necessary. 

12) Excessive transfer case runout. 12) Inspect and repair as necessary. 

Universal Joint Noise 1) Loose companion flange bolts. 1) Install new bolts and tighten to 
proper torque. 

2) Lack of lubrication. 2) Replace U-joints as necessary. 
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PROPELLER 'SHAFT BALANCE 
If propeller shaft is suspected of being out of balance, 
use the following procedure. 

NOTE: Indexing propeller shaft 180 degrees rela ... 
tive to the yoke may eliminate some vibrations. 

1. Raise and support vehicle. 

2. Clean all foreign material from the propeller shaft 
and universal joints. 

3. Inspect propeller shaft for missing balance weights, 
broken welds and bent areas.· If propeller shaft is 
bent, it must be replaced. 

4. Inspect universal joints for wear and properly 
installed. ' 

5. Check propeller shaft bolt torques. 

6. Remove ~heels and install lug nuts to retain brake 
rotors. 

7. Mark and number the shaft six inches from the pin
ion yoke end at four positions 90 degrees apart. 

8. Run and accelerate vehicle until vibration occurs. Note the intensity and speed the vibration occurred. Stop the 
engine. 

9. Install a screw clamp at position (1). 

10. Start engine and check vibration. If there is little 
or no change move the clamp to the next posi
tions. Repeat the vibration test. 
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NOTE: If there is no difference in vibration at this positions, the vibration may not be the propeller shaft. 

11. If vibration decreased, install a second clamp (1) and repeat the test. 

12. If additional clamp causes an additional vibration, 
separate the clamps 1/2 inch (1) above and below 
the mark. Repeat the vibration test. 

13. Increase distance between the clamp screws (1) 
(2) and repeat test, until the least amount of vibra
tion is noticed. Bend the slack end of the clamps 
so screws will not loosen. 

14. If vibration remains unacceptable, repeat the pro
cedure to the front end of the propener shaft. 

15. Install wheels and lower vehicle. 

STANDARD PROCEDURE 

PROPELLER SHAFT ANGLE 

ONE PIECE PROPELLER SHAFT 
This procedure applies to front and rear propeller 
shafts. 

NOTE: To obtain output angle (A) on the front pro
peller shaft equipped with a eN joint, place incli
nometer on machined surface of the eN joint. 

1. Raise vehicle and support the axles as level as 
possible. allowing the wheels and propeller shaft to 
turn. 

2. Remove universal joint snap rings if equipped, so 
inclinometer base sits flat. 

3. Rotate shaft until transmission/transfer case output 
yoke bearing is facing downward. 

NOTE: Always take measurements from front to 
rear and on the same side of the vehicle. 

4. Place Inclinometer 7663 on yoke bearing cap or 
pinion flange ring parallel to the shaft. Center bub
ble in sight glass and record measurement (A). 

This measurement will give you the transmission 
yoke Output Angle (A). 

81294<189 

8Od19bb1 



5. Rotate propeller shaft 90 degrees and place Incli
nometer on yoke bearing parallel to the shaft. Cen
ter bubble in sight glass and record measurement. 
This measurement can also be taken at the rear 
end of the shaft. 

This measurement will give you the Propeller 
Shaft Angle (C). 

6. Rotate propeller shaft 90 degrees and place incH
nometer on companion flange yoke bearing parallel 
to the shaft. Center bubble in sight glass and 
record measurement. 

This measurement will give you the pinion Com
panion Flange Input Angle (8). 

7. Subtract smaller figure from larger (C minus A) to 
obtain Transmission/Transfer Case Output Operat
Ing Angle. 

8. Subtract smaller figure from larger (C minus B) to 
obtain axle Input Operating Angle. 

II 
~ 

8Od19bc4 
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Horizontal Level 

(A) Output Yoke = 3.00 4.90 

or 
(8) Axle Input Yoke = 3.20 4.90 

or 
(C) Prop. Shaft = 4.90 -3.00 

Transmission Output 
Operating Angle 

(C) Prop. Shaft = 4.90 -3.2° 

Axle Input 
Operating Angle 

Trans. Output Operating Angle 1.90 

Axle Input Operating Angle -1.70 

Amount of U-J6int Cancellation 0.20 

Refer to rules and example for additional information. 

RULES 

• Good cancellation of U-joint operating angles should be within 1 degree. 
• Operating angles should be less than 3 degrees. 
• Operating angles less than 10 degrees for double cardan U-joint. 
• At least 1/2 of one degree continuous operating propeller shaft angle. 

TWO PIECE PROPELLER SHAFT 

CD 

Two piece propeller shaft angles measurement is the same as a one-piece propeller shaft. 

J9316-3 

J901b-26 
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LUBRICATION 
Vehicles with double cardan universal joint front pro
peller shaft (1) are equipped with a grease fitting (2). 
Grease the double cardan universal joint at each oil 
change. 

SPECIFICATIONS 

PROPELLER SHAFT 

SPECIFICATIONS 

DESCRIPTION 

Center Bearing Bolts 

Center Bearing Yoke Nut 

Transfer Case Flange 
Bolts 

LD - Front Pinion Flange 
Bolts 

HD - Front Pinion Flange 
Bolts 

LD - Manual Transmission 
Flange Bolts 

HD - Manual Transmission 
Flange Bolts 

Rear Pinion Flange Bolts 

N·m 

54 

678 

88 

115 

28 

115 

115 

115 

Ft. Lbs. In. Lbs. 

40 -
500 -

65 -

85 -

21 -

85 -

85 -

85 -
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SPECIAL TOOLS 

PROPELLER SHAFT 

INSTALLER MD998805 

SPLITTER 1130 

INSTALLER 6052 

INSTALLER 6448A 

INCLINOMETER 7663 

BRIDGE 938 
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SHAFT-PROPELLER FRONT LD 

REMOVAL 
1. With vehicle in neutral, position vehicle on hoist. 

2. Remove exhaust crossover pipe. 

3. Mark a line across the axle companion flange (1), 
propeller shaft (2), flange yoke (3) and transfer 
case for installation reference. 

4. Remove axle/transfer case companion flange bolts. 
Remove dust boot clamp (3) from the eN jonit (1) 
end of the shaft if equipped. 

5. Remove propeller shaft. 

80d19284 
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INSTALLATION 
. 1. InstalJ propeller shaft with all reference marks (4) 

aligned. 

2. Install with dust boot clamp at transfer case end. 

3. Install new axle companion flange bolts and tighten 
to 115 N·m (85 ft. Ibs.). 

NOTE: Companion flange bolts incorporate aLoe .. 
tite® patch, new bolts should be used~ If bolts are 
not available, clean bolts and apply Loctite® 242 to 
the threads. 

4. Install skid plate, if equipped. 
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SHAFT-PROPELLER FRONT HD 

REMOVAL 
1. With vehicle in neutral, position vehicle on hoist. 

2. Remove exhaust crossover pipe. 

3. Mark a line across axle (3)/transfer case (2) com
panion flange and propeller shaft flange yokes for 
installation reference. 

4. Remove axleltran'sfer case companion flange bolts. 
5. Remove propeller shaft. 

INSTALLATION 
1. Install propeller shaft (1) with all reference marks 

aligned. 

2. Install transfer case companion flange (2) bolts and 
tighten to 88 N·m (65 ft. Ibs.). 

3. Install new axle companion flange (3) bolts and 
tighten to 28 N·m (21 ft. Ibs.). 

NOTE: Companion flange bolts incorporate aLoe .. 
tite® patch, new bolts should be used. If bolts are 
not avallable, clean bolts and apply Loctite® 242 to 
the threads. 

4. Install skid plate, if equipped. 

81 Qa2ab8 

81 Qa2ab8 
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SHAFT-PROPELLER REAR LD 

REMOVAL 
1. With vehicle in neutral, position vehicle on hoist. 

2. Mark propeller shaft (1) pinion flange (2) and pro
peller shaft flange (4) with installation reference 
marks (3). 

3. If equipped with manual transmission, mark manual 
transmission flange (1) and propeller shaft (2) 
flange for installation reference. 
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4. If equipped with a center bearing (1) mark an out
line of the center bearing (1) on the center bearing 
bracket for installation reference. Then support pro
peller shaft and remove mounting bolts (2). 

5. Remove pinion flange (1) bolts from propeller shaft 
(2). 
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6. Slide propeller shaft back off automatic transmis
sion/transfer case output shaft, then mark propeller 
shaft (1) and transmission/transfer case output 
shaft (2) for installation reference. 

7. If equipped with manual transmission remove 
flange (1) bolts (2). 

8. Remove propeller shaft from vehicle. 

CAUTION: Failure to follow these instructions may 
result in a driveline vibration. 

81620c07 
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INSTALLATION 
1. Slide slip yoke (1) onto automatic transmission/ 

transfer case output shaft (2) with reference marks 
aligned. 

2. If equipped with manual transmission, align trans
mission flange (1) and propeller shaft reference 
marks. Install new flange bolts (2) and tighten to 
115 N·m (85 ft. Ibs.). 

8162Oc07 



3 - 130 PROPELLER SHAFT -----------~------- DR 

3. If two piece propeller shaft, align center bearing (1) 
with reference marks on cernter bearing bracket 
and tighten bolts (2) to 54 N·m (40 ft. Ibs.). 

4. Align reference marks on propeller shaft and pinion 
flange. Install new companion flange (1) bolts and 
tighten to 115 N·m (85 ft. Ibs.) 

CAUTION: Failure to follow these instruction may 
result in a driveline vibration. 
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SHAFT-PROPELLER REAR HD 

REMOVAL 
1. With vehicle in neutral, position vehicle on hoist. 

2. Mark propeller shaft (1) pinion flange (2) and pro
peller shaft flange (4) with installation reference 
marks (3). 

3. Mark transmission flange (1) if equipped and pro
peller shaft flange (2) for installation reference. 

8161531e 



3-132 PROPELLERSHAFT~~~~~~~~~~~~~~~~~~~DR 

4. If equipped with a center bearing (1) mark an out
line of the center bearing on the center bearing 
bracket for installation reference. Then support pro
peller shaft and remove center bearing bolts (2). 

5. Remove pinion flange (1) bolts from propeller shaft 
(2). 

) 
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6. Slide propeller shaft back off automatic transmis
sion/transfer case output shaft, then mark propeller 
shaft (1) and transmission/transfer case output 
shaft (2) for installation reference. 

7. If equipped with transmission flange (1) remove 
bolts (2). 

8. Remove propeUer shaft from vehicle. 

CAUTION: Failure to tollow these instructions may 
result in a driveline vibratIon. 

8162Oc07 

81629&34 
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INSTALLATION 
1. Slide slip yoke (1) onto automatic transmission! 

transfer case output shaft (2) with reference marks 
aligned. 

2. If equipped with manual transmission, align trans
mission flange (1) and propeller shaft reference 
marks. Install new flange bolts (2) and tighten to 
115 N·m (85 ft. Ibs.). 

8162Oc07 
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3. If two piece propeller shaft, align center bearing (1) 
with reference marks on center bearing bracket 
and tighten bolts (2) to 54 N·m (40 ft. Ibs.). 

4. Align reference marks on propeller shaft and pinion 
flange. Install new companion flange (1) bolts and 
tighten to 115 N·m (85 ft. Ibs.) 

CAUTION: Failure to follow these Instruction may 
result In a drlveline vibration. 
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BEARING-CENTER LD 

REMOVAL 
1. Remove rear propeller shaft. 

2. Make installation reference marks on the shaft (1) 
and slip yoke (2). 

3. Remove slip joint boot (1) clamp (2). 

8161eOb3 
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4. Slide boot (1) off boot collar (2) and separate the 
two shafts. 

5. Position Bearing Splitter Tool 1130 (2) between 
slinger and center bearing (1). 

6. Install Bridge 938 (3) on the splitter (2) and remove 
center bearing (1). 

8161de63 

8161dd4c 
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INSTALLATION 
1. Install new slinger on shaft if removed and drive 

into position with appropriate installer tool. 

2. Install new center bearing (1) and boot collar (2) on 
shaft. 

3. Install bearing (1) and boot collar (2) on shaft with 
Installer 6052 (3). 

8161dd2f 

8161dd2b 



4. Clean shaft splines and apply a coat of multi~pur
pose grease. 

5. Align master splines and slide front and rear half
shafts together. 

6. Position slip yoke boot (1) on boot collar and install 
clamp (2). 

7. Install propeller shaft in vehicle. 

ADJUSTMENTS 

BEARING CENTER 
Launch shudder is a vibration that occurs at first acceleration from a stop. Shudder vibration usually peaks at the 
engines highest torque output. Shudder is a symptom associated with vehicles using a two-piece propeller shaft. To 
decrease shudder, lower the center bearing in 3.0 mm (0.125 in.) increments. Use shim stock or fabricated plates. 
Do not use washers. Replace the original bolts with the appropriate increased length bolts. 
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BEARING-CENTER HD 

REMOVAL 

2500 AND 3500 
1. Remove rear propeller shaft. 

2. Make installation reference marks on rear shaft (1) 
and front shaft (2). 

3. Remove slip joint boot (1) clamp (2). 

I'. J .• 

81627fdl 

816271d8 
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4. Slide boot (1) off boot collar (2) and separate the 
two shafts. 

5. Position Bearing Splitter Tool 1130 (1) between pro
peller shaft and center bearing (2). 

6. Install Bridge 938 (3) on the splitter (1) and remove 
center bearing. 

816271dc 

8162b030 
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4500 AND 5500 

1. Remove rear propeller shaft. 

2. Make installation reference marks on rear shaft. 
center bearing yoke (1) and front shaft (2). 

3. Remove joint from center bearing yoke. 

4. Remove center bearing yoke (1) nut (2) and 
washer (3). Discard yoke nut. 

5. Remove center bearing yoke (1) from shaft with 
two jaw puller. 

81cfs4ea 
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6. Position Bearing Splitter Tool 1130 (1) between pro
peller shaft and center bearing (2). 

7. Install Bridge 938 (3) on the splitter (1) and remove 
center bearing. 

INSTALLATION 

2500 AND 3500 
1. Slide center bearing (1) and boot collar (2) on 

shaft. 

81S2b090 

a162b0c6 
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2. Install boot collar (2) and center bearing (1) with 
Installer 6448A. 

3. Clean shaft splines and apply a coat of mUlti-pur
pose grease. 

4. Align master splines and slide front and rear half
shafts together. 

5. Slide slip yoke boot (1) on boot collar (2). 

6162bOca 

616271dc 
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6. Install slip yoke boot (1) clamp (2). 

7. Install propeller shaft in vehicle. 

81627fd8 

4500 AND 5500 
1. Slide center bearing (1) on shaft (2). 

81cfb73c 
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2. Install center bearing (1) with Installer MD 998805 
(2). 

3. Clean shaft splines and apply a coat of multi-pur
pose grease. 

4. Install center bearing yoke (1) and front shaft (2) 
with reference marks aligned. 

8'efbb8f 

S1c1&4ea 



5. Install center bearing yoke (1) new nut (2) and 
washer (3). 

6. Tighten nut to 678 N·m (500 ft. Ibs.). 

7. Install joint in center bearing yoke (1). 

ADJUSTMENTS 

BEARING CENTER 
Launch shudder is a vibration that occurs at first acceleration from a stop. Shudder vibration usually peaks at the 
engines highest torque output. Shudder is a symptom associated with vehicles using a two-piece propeller shaft. To 
decrease shudder, lower the center bearing in 3.0 mm (0.125 in.) increments. Use shim stock or fabricated plates. 
Do not use washers. Replace the original bolts with the appropriate increased length bolts. 



UNIVERSAL JOINTS-SINGLE CARDAN 

DISASSEMBLY 

DISASSEMBLY· WITH INJECTED RING 
1. Place shaft yoke in vtse~ 

2. Position U-joint press (1) with receiver (2) on pro
pener shaft yoke. 

3. Pressed U-joint bearing caps (1) out of shaft yoke 
(2). 

4. Remove lower bearing cap from shaft yoke. 

8120158c 
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5. Turn shaft over and position press (1) with receiver 
(2) on shaft yoke. 

6. Press remaining U-joint bearing cap out of shaft 
yoke. 

7. Remove flange (1) with U-joint out of shaft yoke 
(2). 

8. Position U-joint press (2) with receiver (1) on 
flange. 

81201583 

812015b3 

812015b7 
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9. Press U-joint bearing caps (1) out of flange (2). 

10. Remove bearing cap on the outside of the flange. 

11. Position U-joint press (2) with receiver (1) on 
flange. 

12. Press remaining U-joint bearing cap out of flange. 

13. Remove U-joint from flange. 

DISASSEMBLY - WITH SNAP RINGS 
1. Tap outside of bearing cap with a drift to toosen 

snap ring. 
2. Remove snap rings (1) from both sides of yoke. 

812(J15be 

/J 
- 1-

812015d4 
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3. Position yoke with the grease fitting if equipped, 
pointing up. 

4. Position a socket (2) with a inside diameter large 
enough to receive the bearing cap, beneath the 
yoke on a press. 

5. Place another socket with an outside diameter 
smaller than bearing cap on the upper bearing cap 
and press (1) the lower cap through the yoke. 

NOTE: If bearing cap will not pull ouf of the yoke 
after pressing, tap yoke ear near bearing cap to 
dislodge the cap. 

6. Pull bearing cap of the yoke. 

7. Turn yoke over in the press and straighten the 
cross (1). Press the cross until the remaining bear
ing cap (2) can be removed. 

CAUTION: If cross or bearing cap are not straight 
during removal, the bearing cap will score the 
walls of the yoke bore and damage can occur. 

8Oa9539c 
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ASSEMBLY 

ASSEMBLY - WITH INJECTED RING 

NOTE: Replacement joint has internal snap rings. 

1. Place joint in flange with one bearing cap. 

2. Position press (3) with receiver (1) on flange and 
bearing cap (2). 

3. Press bearing cap until snap ring groove (1) is 
through the flange (2). 

81201a58 

61201a86 



4. Install snap ring (2) on bearing (1). 

5. Position press {3} with receiver {2} on remaining 
bearing cap {1} and flange. 

6. Press bearing cap until snap ring groove is through 
the flange. 

7. Install snap ring {1} on bearing cap (2). 

81201a93 

81201 aaa 



8. Install flange (1) with U-joint in yoke (2). 

9. Position press (2) with receiver (1) and lower bear
ing cap (3) on yoke. 

10. Press bearing cap until snap ring groove is 
through the yoke. 

11. Install snap ring (2) on bearing cap (1). 

81201ad2 

81201b30 



12. Position press (2) with receiver (3) on remaining 
bearing cap (1) and yoke. 

13. Press remaining bearing cap untU snap ring 
groove is through the yoke. 

14. Install snap ring (2) on bearing cap (1). 

81201b&2 



ASSEMBLY - WITH SNAP RINGS 
1. Apply (EP) N.L.G.L Grade 1 or 2 grease to inside 

of yoke bores. 
2. Position cross (1) in yoke (2) with lube fitting point

ing uP. if equipped. 

3. Place a bearing cap (1) over the cross end (2) and 
align cap with yoke bore. 

4. Press bearing cap into the yoke bore enough to 
clear snap ring groove. 

5. Repeat Step 3 and Step 4 to install the opposite 
bearing cap. 

NOTE: If joint is stiff or binding, strike the yoke 
with a soft hammer to seat the needle bearings. 

6. Add grease to lube fitting, if equipped. 

7. Install propeller shaft. 

J9316-2~~ 
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UNIVERSAL JOINTS-DOUBLE CARDAN 

DISASSEMBLY 
1. Remove propeller shaft. 

2. Mark propeller shaft, link yoke and flange yoke for 
assembly reference. < 

3. Tap outside of the bearing cap assembly with drift 
to loosen snap rings. 

4. Remove all bearing cap snap rings. 

5. Remove grease fittings if equipped. 

6. Position a socket on the press with an inside diam
eter large enough to receive the bearing cap under 
the link yoke. 

7. Place another socket with an outside diameter 
smaller than the bearing cap on the upper bearing 
cap. 

8. Press one bearing cap from outboard side of the 
link yoke t enough to grasp the cap with vise jaws. 

J9316-5 

J9316-6 
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9. Grasp protruding bearing cap with vise jaws and 
tap link yoke with a mallet to remove bearing cap. 

10. Flip assembly and repeat Step 6, Step 7, Step 8 
and Step 9 to remove the opposite bearing cap. 

11. Remove cross centering kit assembly and spring. 

12. Press remaining bearing caps out the other end of 
the link yoke. 

J9316-7 

J9316-8 



ASSEMBLY 

CAUTION: All alignment marks on the link yoke 
and propeller shaft yoke must be aligned during 
assembled. 

1. Apply (EP) N.L.G.I. Grade 1 or 2 grease to inside 
of yoke bores. 

2. Fit cross into the propener shaft yoke. 

3. Place bearing cap over the trunnion and align cap 
with the yoke bore. Keep needle bearings upright 
in the bearing cap. 

4. Press bearing cap into yoke bore enough to clear 
snap ring groove and install snap-ring. 

J9316-9 

J9316-10 
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5. Flip propeller shaft yoke and install other bearing 
cap onto the opposite trunnion and install a snap 
ring. 

6. Fit link yoke onto remaining trunnions and press 
both bearing caps into place and install snap rings. 

7. Install centering kit assembly inside the link yoke. 

NOTE: Verify spring is properly positioned. 

J9316-12 

J9316-13 

J9316-14 
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8. Place two bearing caps on opposite trunnions of 
the remaining cross. Fit open trunnions into the link 
yoke bores and bearing caps into the centering kit. 

9. Press remaining two bearing caps into place and 
install snap rings. 

10. Tap snap rings to seat them into the grooves. 

J9316-15 

J9316-17 
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11. Flexing the joint beyond center, the joint should 
snap over-center in both directions if correctly 
assembled. 

12. Install propeller shaft. 

19316-18 
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HALF SHAFT 
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HALF SHAFT 

CAUTION 

CAUTION:: Never grasp half shaft assembly by the boots. This may cause the boot to pucker or crease and 
reduce the service life of the boot. 
Avoid over angulating or stroking the CN ioints when handling the half shaft. 
Half shafts exposed to battery acid, transmission fluid, brake fluid, differential fluid or gasoline may cause 
the boots to deteriorate. Failure to follow these instructions will result in damage. 

DIAGNOSIS AND TESTING 

HALF SHAFT 
Check inboard and outboard CN joint for leaktng grease. This is a sign of boot or boot clamp damage. 

NOISENIBRATION IN TURNS 
A clicking noise or vibration in turns could be caused by a damaged outer CN or inner tripod jOint seal boot or seal 
boot clamps. This will result in the loss/contamination of the jOint grease, resulting in inadequate lubrication of the 
jOint. Noise could also be caused by another component of the vehicle coming in contact with the half shafts. 

CLUNKING NOISE DURING ACCELERATION 
This noise may be a damaged or worn CN joint. A torn boot or loose/missing clamp on the inner/outer joint which 
has allowed the grease to be lost will damage the CN joint. 

SHUDDERNIBRATION DURING ACCELERATION 
This could be a worn/damaged inner tripod jOint or a sticking tripod joint. Improper wheel alignment may also cause 
a shudder or vibration. 

VIBRATION AT HIGHWAY SPEEDS 

This problem could be a result of out of balance front tires or tire/wheel runout. Foreign material (mud, etc.) packed 
on the backside of the wheel(s) will also cause a vibration. 

REMOVAL 
1. With vehicle in neutral, position vehicle on hoist. 
2. Remove half shaft nut (1) from shaft (2). 



3. Remove brake caliper and rotor. 

4. Remove steering knuckle (1). 

5. Disengage inner CN joint (1) from axle shaft with 
two pry bars between the CN housing and axle 
housing. 

6. Remove half shaft from vehicle. 
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INSTALLATION 
1. Install half shaft on axle shaft. Push inner CN (1) 

firmly to engage axle shaft snap ring into the inner 
CN housing. 

2. Clean hub bearing bore, hub bearing mating sur
face and half shaft splines. 

3. Apply a light coating of grease to the front axle 
shaft output splines. 

4. Install half shaft (2) into the knuckle. 

a16b2734 
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SPECIFICATIONS 

TORQUE 

DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Half Shaft Nut 251 185 -
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SPECIAL TOOLS 

HALF SHAFT 

INSTALLER C-4975A 



CV JOINT-OUTER 

REMOVAL 
1. Clamp shaft in a vise (with soft jaws) and support 

CN joint. 

CAUTION: Do not damage CN housing or half 
shaft. 

2. Remove damps (2) (4) with a cut-off wheel or 
grinder. 

3. Slide the boot down the shaft. 

4. Remove lubricant to expose the eN joint snap ring 
(1 ). 

5. Spread snap ring (1) and slide the joint off the 
shaft. 

6. Slide boot off the shaft and discard old boot. 

7. Mark alignment marks (1) on the inner race/hub 
(2). bearing cage (3) and housing with dabs of 
paint. 

8. Clamp eN joint in a vertical position in a soft 
jawed vise. 

, 
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9. Press down one side of the bearing cage (3) to 
gain access to the ball at the opposite side. 

NOTE: If Joint is tight, use a hammer and brass 
drift to loosen the bearing hub. Do not contact the 
bearing cage with the drift. 

10. Remove ball (4) from the bearing cage (3). 
11. Repeat step above until all six balls are removed 

from the bearing cage. 

12. Lift cage and inner race (2) upward and out from 
the housing (1). 

13. Turn inner race 90° in the cage and rotate the 
inner race/hub out of the cage. 

)9002·101 

BEARING CAGE-RO· 
TATE 90°, posmON 
LONG OPERNINGS 

BETWEEN BALL 
RACES AND LIFT OUT 

TURN BEARING HUB 
90 0

1 POSITION 
LANDSAT 

CAGE 
WINDOWS 
WAND 

ROTATE 90 0 

CCW 

J9002-103 
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INSTALLATION 

NOTE: If CN joint is worn, replace entire .. CN joint 
and boot. 

1. Clean all CN joint components and shaft. 

2. Apply a light coat of grease supplied with' the joint! 
boot to the CN joint components before as'sem
bling them. 

3. Align the inner race (1) cage (2) and hous~ng 
according to' the- alignment reference marks. . 

4. Insert the inner race (1) into the cage (2) and 
rotate race into the cage .. 

5. Rotate the inner race/hub (2) in the cage. 

6. Insert cage (2) into the housing. Rotate the cage 
900 into- the housing (3) so the large bearing hub 
counterbore is facing outwards. 

7. Apply the grease supplied with the jointlboot to the 
ball races. Spread the grease equally between all 
the races. 

INSERT BEARING HUB 
INTO BEARING CAGE, 
POSITION LANDS AT 

WINDOWS AND ROTATE 
CAGE 90 0 CW 

POSITION CAGE 
WINDOWS 

BETWEEN BALL 
RACES. ROTATE 

DOWN AND THEN 
TURN 900 

J9002.104 

RN312 

J9002-105 



8. Tilt inner race/hub (1) and cage (3) and install the 
balls(4). 

9. Place new clamps onto new boot and slide boot 
onto the shaft to it's original position. 

10. Apply the rest of grease to the CN joint and boot. 

11. Install the joint onto the shaft (2). Push the joint 
onto the shaft until the snap ring (1) seats in the 
groove (3). 

NOTE: Pull on the ioint to verify the span ring has 
engaged. 

12. Position the boot on the joint in it's original posi
tion. 

NOTE: Verify boot is not twisted and remove any 
excess air. 

13. Secure both boot (5) clamps (2) (4) with Clamp 
Installer C-4975A. Place tool on clamp bridge and 
tighten tool until jaws of the tool are closed. 
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CV JOINT-INNER 

REMOVAL 
1. Clamp shaft in vise (with soft jaws) and support 

CN joint. 

2. Remove clamps (2) (4) with a cut-off wheel or 
grinder. 

CAUTION: Do not damage CN housing or half 
shaft with cut-off wheel or grinder. 

3. Remove housing (2) from the half shaft and slide 
boot (1) down shaft. 

4. Remove housing bushing from the housing. 

5. Remove tripod (4) snap ring (1). 

6. Remove tripod (2) and boot from the half shaft. 

7. Clean and inspect CN components for excessive 
wear and damage. Replace the tripod as a unit 
only if necessary. 

80cae32d 



INSTALLATION 
1. Clean all CN joint components and shaft. 
2. Slide new boot (1) down the harf shaft. 
3. Install tripod (2) and tripod snap ring on the half 

shaft. 
4. Pack grease supplied with the joint/boot into the 

housing and boot. 

5. Coat tripod with supplied grease. 

6. Install new bushing (1) onto the housing (2). 

7. Insert the tripod and shaft in the housing. 

8. Position the boot (2) on the housing (5) and shaft 
(4) in irs original position. 

NOTE: Verify boot is not twisted and remove any 
excess air. 

9. Measure the distance from the end of the housing 
to the end of the boot on the shaft. This measure
ment should be 260 mm (10.25 in.). 

NOTE: If measurement is not correct, allow more 
or less air into the boot. 

10. Secure both boot clamps (1) (3) with Clamp 
Installer C-4975A. Place tool on clamp bridge and 
tighten tool until the jaws of the tool are closed. 

80cae4a5 

8Ocbce2c 

9302-52 
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DIAGNOSIS AND TESTING 

FRONT AXLE - C205FD 

FLUID CHECK 

3 - 177 

Fi.lling an ~x~e to the botto~ of. the fill hole may result in an over fill condition. This can cause fluid foaming which 
will result In Inadequate lubrication to the axle components. To check axle fluid, park vehicle on a level surface. Take 
a piece of wir~ ~nd ma~e ~ 90 degree bend two inches from the end of the wire. Insert the wire into the fill plug 
hole and use It like a dipstick. Remove the wire and measure from the 90 degree bend to the oil level. Refer to 
specification for the correct measurement. 

GEAR NOISE 

Axle gear noise can be caused by insufficient lubricant, incorrect backlash, tooth contact, worn/damaged gears or 
the carrier housing not having the proper offset and squareness. 

Gear noise usually happens at a specific speed range. The noise can also occur during a specific type of driving 
condition. These conditions are acceleration, deceleration, coast, or constant load. 

When road testing. first warm-up the axle fluid by driving the vehicle at least 5 miles and then accelerate the vehicle 
to the speed range where the noise is the greatest. Shift out-of-gear and coast through the peak-noise range. If the 
noise stops or changes greatly check for: 

• Insufficient lubricant. 
• Incorrect ring gear backlash . 
• Gear damage. 

Differential side gears and pinions can be checked by turning the vehicle. The side gears are loaded during turns. 
They usually do not cause noise during straight-ahead driving when the gears are unloaded. A worn pinion mate 
shaft can also cause a snapping or a knocking noise. 

BEARING NOISE 
The axle shaft. differential and pinion bearings can all produce noise when worn or damaged. Bearing noise can be 
either a whining, or a growling sound. 

Pinion bearings have a constant-pitch noise. This noise changes only with vehicle speed. Pinion bearing noise will 
be higher pitched because it rotates at a faster rate. Drive the vehicle and load the differential. If bearing noise 
occurs, the rear pinion bearing is the source of the noise. If the bearing noise is heard during a coast, the front 
pinion bearing is the source. 

Differential bearings usually produce a low pitch noise. Differential bearing noise is similar to pinion bearing noise. 
The pitch of differential bearing noise is also constant and varies only with vehicle speed. 

Axle/Output shaft bearings produce noise and vibration when worn or damaged. The noise generally will be con
stant with bearings loaded or unloaded. Where axle/output bearing damage is slight, the noise is usually not notice
able at speeds above 30 m.p.h. 

Intermediate shaft bearings produce noise when worn or damaged. The noise will changes when the axle is in 
disconnect. Road test the vehicle and actuate the disconnect. This will load the bearings and change the noise 
level. Where axle bearing damage is slight, the noise is usually not noticeable at speeds above 30 m.p.h. 

LOW SPEED KNOCK 
Low speed knock is generally caused by: 

• Worn U-joints/CV jOint. 
• Worn side-gear thrust washers. 
• Worn pinion shaft bore. 
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VIBRATION 
Vibration at the rear of the vehicle is usually caused by: 

• Damaged drive shaft. 
• Missing drive shaft balance weight(s). 
• Worn or out of balance wheels. 
• Loose wheel lug nuts. 
• Worn U-joint(s). 
• Loose/broken springs. 
• Damaged axle shaft bearing(s). 
• Loose pinion gear nut. 
• Excessive pinion yoke run out. 
• Bent axle shaft( s). 

Check for loose or damaged front end components or engine/transmission mounts. These components can contrib
ute to what appears to be a rear end vibration. Do not overlook engine accessories, brackets and drive belts. 

All driveline components should be examined before starting any repair. 

DRIVE LINE SNAP 
A snap or clunk noise when the vehicle is shifted into gear (or the clutch engaged) can be caused by: 

• High engine idle speed. ' 
• Transmission shift operation. 
• Loose engine/transmission/transfer case mounts. 
• Worn U-joints/CV joint. 
• Loose spring mounts. 
• Loose pinion gear nut and yoke. 
• Excessive ring gear backlash. 
• Excessive side gear to case clearance. 

The source of a snap or a clunk noise can be determined with the assistance of a helper. Raise the vehicle on a 
hoist with the wheels free to rotate. Instruct the helper to shift the transmission into gear and listen for the noise. A 
mechanics stethoscope is helpful in isolating the source of a noise. 

DIAGNOSTIC CHART 

Condition Possible Causes Correction 

Wheel Noise 1. Wheel loose. 1. Tighten loose nuts. 

2. Worn wheel bearing. 2. Replace bearing. 

Axle Shaft Noise 1. Misaligned axle tube. 1. Inspect axle tube alignment. 
Correct as necessary. 

2. Bent or sprung axle shaft. 2. Inspect and correct as necessary. 

3. End-play in pinion bearings. 3. Refer to pinion pre-load 
information and correct as 
necessary. 

4. Excessive gear backlash 4. Check adjustment of the ring 
between the ring gear and pinion. gear and pinion backlash. Correct 

as necessary. 

5. Improper adjustment of pinion 5. Adjust the pinion bearings 
gear bearings. pre-load. 

6. Loose pinion yoke nut. 6. Tighten the pinion yoke nut. 

7. Scuffed gear tooth contact 7. I nspect and replace as 
surfaces. necessary. 
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Condition Possible Causes Correction 

Axle Shaft Broke 1. Misaligned axle tube. 1. Replace the broken shaft after 
correcting tube mis-alignment. 

2 Vehicle overloaded. 2. Replace broken shaft and avoid 
excessive weight on vehicle. 

3. Erratic clutch operation. 3. Replace broken shaft and avoid 
or correct erratic clutch operation. 

4. Grabbing clutch. 4. Replace broken shaft and inspect 
and repair clutch as necessary. 

Differential Cracked 1. Improper adjustment of the 1. Replace case and inspect gears 
differential bearings. and bearings for further damage. 

Set differential bearing pre-load 
properly. 

2. Excessive ring gear backlash. 2. Replace case and inspect gears 
and bearings for further damage. 
Set ring gear backlash properly. 

3. Vehicle overloaded. 3. Replace case and inspect gears 
and bearings for further damage. 
Avoid excessive vehicle weight. 

4. Erratic clutch operation. 4. Replace case and inspect gears 
and bearings for further damage. 
Avoid erratic use of clutch. 

Differential Gears Scored 1. Insufficient lubrication. 1. Replace scored gears. Fill 
differential with the correct fluid type 
and quantity. 

2. Improper grade of lubricant. 2. Replace scored gears. Fill 
differential with the correct fluid type 
and quantity. 

3. Excessive spinning of one 3. Replace scored gears. Inspect all 
wheel/tire. gears, pinion bores, and shaft for 

damage. Service as necessary. 

Loss Of Lubricant 1. Lubricant level too high. 1. Drain lubricant to the correct 
level. 

2. Worn axle shaft seals. 2. Replace seals. 

3. Cracked differential housing. 3. Repair as necessary. 

4. Worn pinion seal. 4. Replace seal. 

5. Worn/scored yoke. 5. Replace yoke and seal. 

6. Axle cover not properly sealed. 6. Remove, clean and seal cover. 

Axle Overheating 1. Lubricant level low. 1. Fill differential to correct level. 

2. Improper grade of lubricant. 2. Fill differential with the correct 
fluid type and quantity. 

3. Bearing pre-loads too high. 3. Adjust bearing pre-loads. 

4. Insufficient ring gear backlash. 4. Adjust ring gear backlash. 
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Condition Possible Causes Correction 

Gear Teeth Broke 1. Overloading. 1. Replace gears. Examine other 
gears and bearings for possible 
damage. 

2. Erratic clutch operation. 2. Replace gears and examine the 
remaining parts for damage. Avoid 
erratic clutch operation. 

3. Ice-spotted pavement. 3. Replace gears and examine 
remaining parts for damage. 

4. Improper adjustments. 4. Replace gears and examine 
remaining parts for damage. Ensure 
ring gear backlash is correct. 

Axle Noise 1. Insufficient lubricant. 1. Fill differential with the correct 
fluid type and quantity. 

2. Improper ring gear and pinion 2. Check ring gear and pinion 
adjustment. contact pattern. 

3. Unmatched ring gear and pinion. 3. Replace gears with a matched 
ring gear and pinion. 

4. Worn teeth on ring gear and 4. Replace ring gear and pinion. 
pinion. 

5. Loose pinion bearings. 5. Adjust pinion bearing pre-load. 

6. Loose differential bearings. 6. Adjust differential bearing 
pre-load. 

7. Ring gear run-out. 7. Measure ring gear run-out. 
Replace components as necessary. 

8. Loose differential bearing cap 8. Inspect differential components 
bolts. and replace as necessary. Ensure 

that the bearing caps are torqued 
tot he proper specification. 

9. Housing not machined properly. 9. Replace housing. 
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REMOVAL 
1. With vehicle in neutral, position vehicle on hoist. 
2. Remove axle half shafts. 

3. Mark (4) front propeller shaft (2) and companion 
flange (1). Remove front propeUer shaft (2). 

4. Remove skid plate (1) bolts (2) and remove skid 
plate. 
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5. Remove suspension crossmember (1) nuts (2) and 
bolts. Remove crossmembe r. 

6. Remove disconnect actuator (1) wiring connector 
(2). 

816b22Oa 
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7. Remove vent hose (1) from differential cove tube 
(2). 

8. Support axle with hydrauliC jack. 

9. Remove axle housing pinion mounting bolts (1). 

80d16aa4 
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10. Remove axle shaft tube (1) mounting nuts (2) and 
bolts .. 

11. Remove differential housing to engine mounting 
(1) nuts (2). Leave bolts in differential housing. 

12. Slide axle over with engine mount bolts to clear 
engine mount. Lower axle from the vehicle. 

816b2388 
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INSTALLATION 
1. Raise axle and slide axle with engine mounting (1) 

bolts into engine mount. 

2. Install engine mount nuts and tighten to 95 N·m (70 
ft. Ibs.). 

3. Install axle shaft tube (1) mounting bolts and nuts 
(2). Tighten nuts (2) to 95 N·m (70 ft. Ibs.) .. 

816b2388 



4. Install axle housing pinion nose mounting bolts (1) 
and tighten to 95 N·m (70 ft. Ibs.). 

5. Install vent hose (1) on differential cover tube (2). 
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6. Install disconnect actuator (1) wiring connector (2). 

7. Install suspension crossmember (1). bolts and nuts 
(2). 

2 
816b22Oa 



8. Install skid plate (1) and bolts (2). 

9. Install front propeller shaft (2) with reference marks 
(4) aligned and tighten bolts to 115 N·m (85 ft. 
Ibs.). 

10. Install axle half shafts. 
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ADJUSTMENTS 

PINION DEPTH-BEARING PRELOAD-GEAR BACKLASH 
Ring gear (3) and pinion are supplied as a matched 
sets. Identifying numbers for the ring gear and pinion 
are painted onto the pinion gear shaft and the side of 
the ring gear. A plus (+) number, minus (-) number or 
zero (0) along with the gear set sequence number (01 
to 99) is on each gear. This first number is the amount 
(in thousandths of an inch) the depth varies from the 
standard. depth setting of a pinion marked with a (0). 
The next· two numbers are the sequence number of 
the gear set. Compensation for pinion depth variance 
is achieved with select shims (1) located between the 
rear pinion bearing cone and pinion gear head. 

If installing a new gear, note the depth variance num
ber of the original and rep1acement pinion. Add or sub-
tract this number from the original depth shim/oil 80a5007a 

slinger to compensate for the difference in the depth 
variances. The numbers represent thousands of an inch deviation from the standard. If the number is negative, add 
that value to the required thickness of the depth shims. If the number is positive, subtract that value from the thick
ness of the depth shim. 

Pinion Gear Depth Variance Chart: Note where Old and New Pinion Marking columns intersect. Intersecting figure 
represents plus or minus the amount needed. 

PINION GEAR DEPTH VARIANCE 

Original Pinion New Pinion Gear Depth Variance 
Gear Depth 

Variance -4 -3 -2 -1 0 +1 +2 +3 +4 

+4 +0.008 +0.007 +0.006 +0.005 +0.004 +0.003 +0.002 +0.001 0 

+3 +0.007 +0.006 +0.005 +0.004 +0.003 +0.002 +0.001 0 -0.001 

+2 +0.006 +0.005 +0.004 +0.003 +0.002 +0.001 0 -0.001 -0.002 

. +1 +0.005 +0.004 +0.003 +0.002 +0.001 0 -0.001 -0.002 -0.003 

0 +0.004 +0.003 +0.002 +0.001 0 -0.001 -0.002 -0.004 

-1 +0.003 +0.002 +0.001 0 -0.001 -0.002 -0.003 -0.004 -0.005 

-2 +0.002 +0.001 0 -0.001 -0.002 ~ -0.004 -0.005 -0.006 

-3 +0.001 0 -0.001 -0.002 -0.003 -0.005 -0.006 -0.007 

-4 a -0.001 -0.002 -0.003 -0.004 0.007 0.008 
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PINION DEPTH MEASUREMENT 

Measurements are taken with pinion cups and pinion 
bearings installed in housing. Take measurements with 
a Pinion Gauge Set 6775, Gauge Block 8177 (6), 
Arbor Discs 8541(8} and Dial Indicator C-3339A (1). 

1. Assemble Pinion Height Block 6739 (3), Gauge 
Block 8177 (6) and rear pinion bearing onto Screw 
6741 (5). 

2. Insert assembled height gauge components (1 t 2), 
rear bearing and screw into the housing through 
the pinion bearing cups. 

3. Install front pinion bearing and Cone-Nut 6740 onto 
the screw. Tighten cone-nut until Torque To Rotate 
the screw is 2.0 N·m (18 in. Ibs.). 

Q) 

® 

i 
® --------

J9403..45 

J9403-39 
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4. Place Arbor Discs 8541 (1) on Arbor 0-115-3 (3) in 
position in the housing side bearing cradles. Install 
differential bearing caps on arbor discs (1) and 
tighten cap botts 61 N·m (45 ft. Ibs.). 

5. Assemble Dial Indicator C-3339A into Scooter 
Block 0-115·2 and secure set screw. 

6. Place Scooter Block/Dial Indicator in position in the 
housing so dial probe and scooter block are flush 
against the surface of the pinion height block. Hold 
scooter block in place and zero the dial indicator. 
Tighten dial indicator face lock screw. 

7. Slide the dial indicator (3) probe across the gap 
between the pinion height block and the arbor bar 
(1) with the scooter block (2) against the pinion 
height block. Slide the dial probe to the crest of the 
arbor bar and record the highest reading. 

8. Select a shim/oil slinger equal to the dial indicator 
reading plus or minus the pinion depth variance 
number on the pinion gear. If the depth variance is 
-2, add 0.002 in. to the dial indicator reading. If the 
depth variance is +2, subtract 0.002 in. from the 
dial indicator reading. 

DIFFERENTIAL BEARING PRELOAD 
Before measuring differential bearing preload and gear 
backlash, pinion gear depth must be established and 
the pinion gear ready for installation. Pinion gear 
depth is essential to establishing 'gear backlash and 
tooth contact patterns. 

Differential bearing preload and gear backlash is 
achieved with selective shims (2) (4) located between 
the differential bearing cups and differential housing. 
Shim thickness is determined using Dummy Bearings 
8398 and Dummy Shims 8107 in place of the differen
tial side bearings and preload shims. 

80a5037a 
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SHIM SELECTION 

1. Remove side bearings from differential case. 

2. Install Dummy Bearings 8398 (4) on differential 
case. 

3. Install differential case in the housing. 

4. Install 3 mm (0.118 in.) thick Dummy Shims 8107 
(1) between dummy bearings (4) and differential 
housing. 

5. Install bearing caps in their correct positions and 
snug bearing cap bolts. 

6. With a dead-blow hammer (1) seat differential 
dummy bearing to pinion side (3) of the housing. 

8Ocfb5a6 
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7. With a dead-blow hammer (2) seat differential 
dummy bearing to ring gear side (3) of the housing. 

8. Thread Pin C-3288-B (2) into cover bolt hole below 
ring gear. 

9. Attach Dial Indicator C-3339A (3) to post and posi
tion dial indicator plunger on a flat surface on a 
ring gear bolt head. 
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10. Push and hold differential case to pinion gear side 
(1) of the housing and zero dial indicator (3). 

11. Push and hold differential case to the ring gear 
side (3) and record dial indicator (1) reading. 

12. Add dial indicator reading to dummy shim thick
ness 6 mm (0.236 in), this is total shim thickness 
necessary to achieve zero differential end play. 

13. Add 0.2 mm (0.008 in) to the zero end play total. 
This is the total shims thickness needed to pre
load the new differential bearings. 
EXAMPLE: Differential Dial Indicator Reading + 
Dummy Shims 6 mm (0.236 in) + Preload Speci
fication 0.2 mm (0.008 in) = Total Differential Shim 

14. Rotate dial indicator out of the way on pilot stud. 

15. Remove differential case, dummy bearings and 
dummy shims from the housing. 

\ 
8Ocfb5cf 

8Oefb5ea 
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16. Install pinion gear in the housing. Install the pinion 
flange (1) and establish pinion torque to rotating 
with an inch pound torque wrench (2). 

17. Install differential case and Dummy Bearings 8398 
in the housing. 

18. Install a single dummy shim in the ring gear side 
in the housing. Install bearing caps and tighten 
bolts snug. 

19. Position the dial indicator (3) plunger on a flat sur
face between the ring gear bolt heads. 

20. Push and hold differential case toward pinion gear 
(1) and zero dial indicator (3). 

8Oc07132 

\ 
80cfb6cf 
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21. Push and hold differential case to ring gear (3) 
side of the housing and record dial indicator (1) 
ring gear side reading. Add 3 mm (0.118 in.) one 
dummy shim thickness to ring gear side reading. 

22. Subtract backlash specification 0.05 mm (0.002 
in.) from total ring gear side reading for ring gear 
backlash. This is the shim needed on the ring 
gear side of the differential. 
EXAMPLE : Ring Gear Side Dial Indicator Read
ing + One Dummy Shim 3 mm (0.118 in.) - Back
lash Specification 0.05 mm (O.002 in.) = Ring 
Gear Side Shim 

23. Subtract ring gear side shim from total preload 
shim. The is the shim needed on the pinion gear 
side of the housing. 
EXAMPLE : Total Differential Shim - Ring Gear 
Side Shim = Pinion Gear Side Shim 

24. Rotate dial indicator out of the wayan pilot stud. 

25. Remove differential case, dummy bearings and 
dummy shim from the housing. 

26. Install new side bearing cones and cups on differ
ential case. 

8OcIb5ea 

27. Install Spreader W-129-B and Adapter Plates 8142-A on the housing and spread open enough to receive dif
ferential case. 

CAUTION: Never spread over 0.50 mm (0.020 in). Failure to follow these instruction could result in distorting 
the housing. 

28. Place the side bearing shims in the differential housing against the housing shoulder. 

29. Install the differential cas~' ,i!" the housing. 

30. Rotate the differential case~several times to seat the side bearings. 

GEAR BACKLASH 
1. Position the dial indicator (1) plunger against a ring 

gear tooth (2). 

2. Push and hold ring gear upward while not allowing 
the pinion gear to rotate. 

3. Zero dial indicator face to pointer. 
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4. Push and hold ring gear downward while not allow
ing the pinion gear to rotate; Dial indicator reading 
should be between 0.12 mm (0.005 in.) and 0.20 
mm (0.008 in.). If backlash is not within specifica
tions transfer the necessary amount of shim thick
ness from one side. of 'the differential housing to the 
other. 

5. Verify differential case and ring gear· runout by 
measuring ring to' pinion gear backlash at eight 
locations around the ring gear. Readings should 
not vary more than 0.05 mm (0.002 in.). If readings 
vary more than specified, the ring gear or the dif
ferential case is defective. 

After the proper backlash is achieved, perform the 
Gear Contact Pattern procedure. 

GEAR CONTACT PATTERN 
1. Wipe clean each tooth of the ring gear. 

2. Apply gear marking compound to all of the ring 
gear teeth. 

3. Verify bearing cap bolts are torque to 61 N·m (45 
ft. Ibs.). 

4. Apply the brakes lightly to create a 14 N·m (10ft. 
Ibs.) pinion rotating torque. 

5. Rotate the pinion/pinion yoke 4 full revolutions in 
each directions. 

6. Read gear tooth contact pattern. 

Gear contact pattern correct. Backlash and ,pinion 
depth is correct. 

Ring gear too far away from pinion gear coast -side toe 
(1) drive side heel (2). Decrease backlash by moving 
the ring closer to the pinion gear. 

l 
DeCREASE SHIM 
THIS SIDE FOR 

MORE BACKLASH 
o 

FOR MORE BACKLASH------, 

INCREASE lHIM 
THIS SIDE FOR 

MORE g;>'\'-,"Li"\o~n 

./ THIS SIDE FOR 

'-----FOR teSS BACKLASH 

~BAT 

J9302·28 

--- ----------------- 8Oe22005 

--- ---------------- 8Oe2214b 
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Ring gear too close to pinion gear drive side toe (1) 
coast side heel (2). Increase backlash, by moving the 
ring away from the pinion gear. 

Ring gear too far away from pinion gear drive side 
heel (1) coast side heel (2). Decrease backlash, by 
moving the ring closer to the pinion gear. 

Ring gear too close to pinion gear drive side toe (1) 
coast side toe (2). Increase backlash, by moving the 
ring away from the pinion gear. 

Pinion gear set too low. Increase pinion gear height, 
by increasing the pinion depth shim thickness. 

--- --------------------------- ~~2~ 

--- ---------________ -- 8Oe222dc 

--- 8Oe2238f 
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Pinion gear set too high. Decrease pinion depth. by 
decreasing the pinion depth shim thickness. 

SPECIFICATIONS 

FRONT AXLE - C205FD 

AXLE 

DESCRIPTION 

Axle Ratio 

Differential Case Flange Runout 

Differential Side Gear Clearance 

Ring Gear Diameter 

Ring Gear Backlash 

Ring Gear Runout 

Pinion Torque To Rotate - New Bearings 

Pinion Torque To Rotate - Original Bearings 

Fill Level - From Bottom of Fill Hole 

TORQUE 

DESCRIPTION N·m 

Mounting Nuts 95 

Differential Fill Hole Plug 34 

Differential Cover Bolts 23 

Bearing Cap Bolts 61 

Ring Gear Bolts 108 

Pinion Nut 271 - 475 

Electric Actuator 27 

Disconnect Seal 28 

8Oe223a6 

SPECIFICATION 

3.21,3.55,3.92 

0.076 mm (0.003 in.) 

0- 0.15 mm (0 - 0.006 in.) 

205 mm (8.00 in.) 

0.12 - 0.20 mm (0.005 - 0.008 in.) 

0.12 mm (0.005 in.) 

2.0 - 2.8 N·m (18 - 25 in. Ibs.) 

1 - 2 N·m (10 - 20 in. Ibs.) 

6 mm (1/4 in.) ± 6 mm (1/4 in.) 

Ft. Lbs. In. Lbs. 

70 -
25 -
17 -
45 -
80 -

200 - 350 -
20 -
21 -



SPECIAL TOOLS 

FRONT AXLE - C205FD 

PULLER C-293-PA 

PLUG C-293-3 

ADAPTERS C-293-42 

ADAPTERS C-293-48 

PINS C-3288-B 

B{)11d42b 

DIAL INDICATOR C-3339A 

INSTALLER C-3716-A 

FLANGE INSTALLER C-3718 

SLIDE HAMMER C-37S2 



SPREADER W-129--B 

HANDLE C-4171 

INSTALLER W-262 

PULLER C-452 

INSTALLER 5063 

REMOVER C-466D-A 

INSTALLER 6448A 

SLIDE HAMMER C-637 

FLANGE HOLDER 6719A 

PINS MD998412 
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INSTALLER - 6761 ADAPTER PLATES 8142A 

PINION DEPTH SET 6775 
PINION BLOCK 8177 

DUMMY BEARING 8398 

ADAPTER KIT 6987B 

REMOVER 8401 

DUMMY SHIM 8107 



REMOVER 8420A INSTALLER 8694 

ARBOR DISCS 8541 

INSTALLER 8695 

INSTALLER 8692 REMOVER 8831 

PULLER 9585 

CUP INSTALLER 8693 
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REMOVER 9766 

INSTALLER 9767 

INSTALLER 9768 



COVER-DIFFERENTIAL 

REMOVAL 
1. With vehicle in neutral, position vehicle on hoist. 

2. Remove vent hose. 

3. Remove differential cover (1) bolts (2). 

4. Remove cover and drain lubricant. 

INSTALLATION 
1. Apply a 4 mm (0.15 in.) bead of Mopar Silicone 

Rubber Sealant (1) or equivalent to the cover (2). 

CAUTION: If housing cover is not installed within 
3 to 5 minutes, the cover must be cleaned and 
new RTV applied. Failure to follow these instruc
tions will result In a leak. 

2. Install cover (2) and identification tag. Tighten 
cover bolts in a criss-cross pattern to 23 N·m (17 ft. 
Ibs.). 

3. Fill differential to specifications. 

4. Install fill plug. 

615c7a4e 



ACTUATOR 

REMOVAL 
1. Remove actuator wiring connector. 

2. Remove actuator (1) bolts (2). 

3. Remove actuator (1) from disconnect pocket (2). 

615b2ddO 

615b2dd5 
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INSTALLATION 
1. Crean actuator (1) sealing surface and install new 

gasket (2) if necessary. 

2. Align actuator shift fork (1) with disconnect collar 
(2) and install actuator on disconnect pocket. 

815b2e3e 
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3. Install actuator (1) bolts (2) and tighten to 27 N·m 
(20 ft. Ibs.). 

4. Install disconnect actuator wiring connector. 

5. Verify differential fluid level and add fluid if 
necessary. 

815b2ddO 
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SEAL-DISCONNECT 

REMOVAL 
1. Remove half shaft from disconnect side of the axle. 

2. Remove D-ring (1) and snap ring (2) from the out
put shaft. 

3. Remove disconnect seal (1) bolts (2). 

815bdd56 

815b2e5c 



4. Remove output shaft and disconnect seal (1) with 
Remover 8420A (2) and Slide Hammer C-37S2. 

INSTALLATION 
1. Verify output shaft bearing cup (1) is seated in dis

connect pocket (2). 

815b3be2 
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2. Install output shaft (1) in disconnect pocket (2). 

615c61ae 

3. Install disconnect seal (1) on output shaft (2). 
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4. Align disconnect seal (1) with bolt holes in discon
nect pocket with Pins MD998412 (2). 

5. Install disconnect seal (1) in disconnect pocket with 
Installer 6761 (2) and a hammer. 

8163bae4 

8163bae8 



6. Install disconnect seal (1) bolts (2) and tighten to 
28 N·m (21 ft. Ibs.). 

7. Install output shaft O-ring (1) and snap ring (2). 

8. Install half shaft. 

9. Verify differential fluid level and add fluid if 
necessary. 

815b2e5c 

8151x1d56 



SHAFT-OUTPUT 

REMOVAL 
1. Remove half shaft from disconnect side of the axle. 

2. Remove O-ring (1) and snap ring (2) from output 
shaft. 

3. Remove disconnect seal (1) bolts (2). 

S15bdd56 

B15b2e5c 
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4. Remove output shaft (1) and disconnect seal (2) 
with Remove 8420A (3) and Slide Hammer C-3752. 

5. Remove disconnect seal (1) from output shaft (2). 

815b3b8f 

815b3ba2 
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DISASSEMBLY 
1. Remove output shaft bearing cup (1) from axle 

tube (2). 

2. Remove snap ring (1) from output shaft (2). 

815b3cf4 
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3. Press output shaft (1) out of disconnect spline (2) 
and bearing (3). 

ASSEMBLY 
1. Press output shaft bearing (1) on output shaft (2) 

with Installer W-262 (3). 

815b48&1 



2. Press output shaft disconnect spline (1) on output 
shaft with Installer W·262 (2). 

3. Install disconnect spline (2) snap ring (1). 

= 

815b4816 
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4. Install output shaft bearing cup (1) in disconnect 
pocket (2). 

INSTALLATION 
1. Verify output shaft bearing cup (1) is seated in dis

connect pocket (2). 

815b3cf4 



2. Install output shaft (1) in disconnect pocket (2). 

BHic61ae 

3. Install disconnect seal (1) on output shaft (2). 
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4. Align disconnect seal (1) with bolt holes in discon
nect pocket with Pins MD998412 (2). 

5. Install disconnect seal (1) in disconnect pocket with 
Installer 6761 (2) and a hammer. 

B163bae4 

I 

1-( 

8163bae8 
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6. Install disconnect seal (1) bolts (2) and tighten to 
28 N·m (21 ft. Ibs.). 

7. Install output shaft O-ring (1) and snap ring (2). 

8. Install half shaft. 

9. Verify differential fluid level and add fluid if 
necessary. 

815b2s5c 

815bdd56 
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SHAFT-INTERMEDIATE 

REMOVAL 
1. Remove half shaft from disconnect side of the axle. 

2. Remove disconnect actuator wiring connector. 

3. Remove disconnect actuator (1) bolts (2) and 
remove actuator. 

4. Remove O-ring (1) and snap ring (2) from output 
shaft. 

815b2ddO 

815bdd56 
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5. Remove disconnect seal (1) bolts (2). 

6. Remove output shaft (1) and disconnect seal (2) 
with Remover 8420A (3) and Slide Hammer 
C-3752. 

815b2e5c 

815b3b8f 
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7. Slide disconnect collar (1) from intermediate shaft 
(2) and remove through disconnect pocket. 

8. Remove differential cover. 

9. Drive intermediate shaft (1) out of side gear with a 
hammer and brass punch (2). 

) 

o 
815b3d6c 
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10. Remove intermediate shaft (1) from axle tube (2). 

DISASSEMBLY 
1. Secure intermediate shaft in vise. 

2. Remove output shaft bearing from intermediate 
shaft (2), with Puller 9585 (1) and Slide Hammer 
C-637. 

815c61a9 
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ASSEMBLY 
1. Install output shaft bearing (1) in intermediate shaft 

(3) with InstaUer 9768 (2) and Handle C-4171. 

CAUTION: Bearing must be installed with lettering 
facing outwards. Failure to follow these instruc
tions will damage the bearing. 

INSTALLATION 
1. Install new intermediate shaft snap ring. 

2. Install shaft (1) into axle tube (2) and side gear. 
Verify intermediate shaft snap ring is seated in side 
gear. 

615c7aSd 

815c61a9 



3. Install disconnect collar (1) through disconnect 
pocket onto intermediate shaft (2). 

4. Position disconnect collar (1) on intermediate shaft 
(2), so collar is in 2WD position. 

(IT 
I 

a1622da1 
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5. Verify output shaft bearing cup (1) is seated in the 
disconnect pocket (2). 

6. Install output shaft (1) with bearing into disconnect 
pocket (2). 

815e51ae 



3 .. 230 FRONT AXLE - C205FD ------------------DR 

7. Install disconnect seal (1) on output shaft (2). 

8. Align disconnect seal (1) with bolt holes in discon· 
nect pocket with Pins MD998412 (2). 

8163bae4 
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9. Install disconnect seal (1) in disconnect pocket with 
Installer 6761 (2) and a hammer. 

10. Install disconnect seal (1) bolts (2) and tighten to 
28 N·m (21 ft. Ibs.). 

8163bae8 

S15b2e5c 
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11. Install output shaft O-ring (1) and snap ring (2). 

12. Clean actuator (1) sealing surface and install new 
gasket (2) if necessary. 

815bdd56 
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13. Align actuator shift fork (1) with disconnect collar 
(2) and install actuator on disconnect pocket. 

14. Install disconnect actuator (1) bolts (2) and tighten 
to 27 N·m (20 ft. Ibs.). 

15. Install disconnect actuator wiring connector. 

16. Install differential cover and fill differential to spec
ification. 

17. Install half shaft. 

815b2e3e 

815b2ddO 
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BEARING-AXLE TL'BE 

REMOVAL 
1. Remove half shaft from disconnect side of the axle. 

2. Remove disconnect actuator wiring connector. 

3. Remove disconnect actuator (1) bolts (2) and 
remove actuator from disconnect pocket. 

4. Remove O-ring (1) and snap ring (2) from output 
shaft. 

815b2dclO 

815bdd56 
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5. Remove disconnect seal (1) bolts (2). 

6. Remove output shaft (1) and disconnect seal (2) 
with Remover 8420A (3) and Slide Hammer 
C-37S2. 

a1Sb2e5c 

81 Sb3b81 



7. Slide disconnect collar (1) from intermediate shaft 
(2) and remove through disconnect pocket. 

8. Remove differential cover. 

9. Drive intermediate shaft (1) out of side gear with a 
hammer and brass punch (2). 

) 

o 
81Sb3d6c 
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10. Remove intermediate shaft (1) from disconnect 
pocket (2). 

11. Install Puller 9766 (1) in intermediate shaft bearing 
(2) then tighten nut (3) to expand tool in bearing. 

e1Sc6'a9 

81 Sc6174 
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12. lighten puller (1) nut (2) to remove intermediate 
shaft bearing from disconnect pocket. 

INSTALLA-nON 
1. Install intermediate shaft bearing (1) with Installer 

9767 (2) and Handle C-4171. 

CAUTION: Bearing must be installed with lettering 
facing outwards. Failure to follow these instruc
tions will damage the bearing. 

a1Sc617b 

a1Sc61ge 



2. Install new intermediate shaft snap ring. 
3. Install intermediate shaft (1) through disconnect 

pocket (2) and verify intermediate shaft snap ring is 
seated in side gear. 

4. Install disconnect collar (1) through disconnect 
pocket onto intermediate shaft (2). 

) 

S15c61e9 

o 
815b3dE1c 



3 -240 FRONT AXLE· C205FD~~~~~~~~~~~~~~~~~~DR 

5. Position disconnect collar (1) on intermediate shaft 
(2) in 2WD position. 

6. Verify output shaft bearing cup (1) is seated in dis
connect pocket (2). 

81620c8f 



7. Install output shaft (1) in disconnect pocket (2). 

815c61ae 

8. Install disconnect seal (1) on output shaft (2). 
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9. Align disconnect seal (1) with bolt holes in discon
nect pocket with Pins MD998412 (2). 

10. Install disconnect seal (1) in disconnect pocket 
with Installer 6761 (2) and a hammer. 

8163bee4 

S163baeB 



11. Install disconnect seal (1) bolts (2) and tighten to 
28 N·m (21 ft. Ibs.). 

12. Install output shaft O-ring (1) and snap ring (2). 

B1Sb2e5c 

815bdd56 



13. Clean actuator (1) sealing surface and install new 
gasket (2) if necessary. 

14. Align actuator shift fork (1) with disconnect collar 
(2) and install actuator on disconnect pocket. 

e15b2e3e 
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15. Install disconnect actuator (1) bolts (2) and tighten 
to 27 N·m (20 ft. Ibs.). 

16. Install disconnect actuator wiring connector. 

17. Install differential cover and ,fill differential to spec
ification. 

18. Install half shaft. 

Bl5b2ddO 
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SHAFTS-AXLE 

REMOVAL 
1. Remove half shaft from vehicle. 

2. Clean axle seal area. 

3. Remove Q·ring (1) and snap ring (2) from axle 
shaft (3). 

4. Remove axle with Remove 8420A (2,3,4) and Slide 
Hammer C-37S2. 

815b2eS8 

8Oc52f58 



INSTALLATION 
1. Lubricate bearing bore and seal lip with gear lubri

cant. 

2. Install axle shaft with new snap ring and verify axle 
shaft snap ring is seated in side gear. 

3. Install o-ring (1) and snap ring (2) on axle shaft (3). 

4. Install half shaft. 

5. Verify differential fluid level and add fluid if 
necessary. 

81Sb2e58 
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SEAL-AXLE SHAFT 

REMOVAL 
1. Remove half shaft from vehicle. 

2. Clean axle seal area. 

3. Remove Q-ring (1) and snap ring (2) from axle 
shaft (3). 

4. Remove axle with Remove 8420A (2,3,4) and Slide 
Hammer C-37S2. 

5. Remove axle shaft seal with a seal puller. 

615b2e56 

8Oc52f58 
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INSTALLATION 
1. Wipe axle shaft tube bore clean. 

2. Install new axle shaft seal with Installer 8694 (1). 

3. Install axle shaft with new snap ring and verify axle 
shaft snap ring is seated in side gear. 

4. Install o-ring (1) and snap ring (2) on axle shaft (3). 

5. Install half shaft. 

6. Verify differential fluid level and add fluid if 
necessary. 

81379010 

~==~I~=============-~ 

815b2e58 
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BEARING-AXLE 

REMOVAL 
1. Remove half shaft from vehicle. 
2. Clean axle seal area. 

3. Remove O-ring (1) and snap ring (2) from axle 
shaft (3). 

4. Remove axle with Remove 8420A (2) (3) Collar 
8420-3 (4) and Slide Hammer C-37S2. 

5. Remove axle shaft seal with a seal puller. 

6. Install axle shaft bearing Remover C-4660-A (3) in 
the bearing (1). Then tighten the nut (2) to spread 
remover in the bearing. 

815b2858 
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7. Install bearing remove cup (1) bearing (2) and nut 
(3). lighten nut (3) to draw the bearing out. 

INSTALLATION 
1. Wipe axle shaft bearing bore clean. 
2. Install axle shaft bearing with Installer 5063 (1) and 

Handle C-4171 (2). 

CAUTION: Bearing must be Installer with lettering 
facing outwards. Failure to follow these Instruc .. 
tlons will damage the bearing. 

3. Install a new axle shaft seal with Installer 8694 (1). 

4. Lubricate seal lip with gear lubricant. 

8Ocdc759 

81379OfO 
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5. Install axle shaft with new snap ring and verify axle 
shaft snap ring is seated in side gear. 

6. Install axle shaft (3) O-ring (1) and snap ring (2). 

7. Install half shaft. 

S. Verify differential fluid level and add fluid if 
necessary. 

815b2e5B 
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SEAL-PINION 

REMOVAL 
1. With axle in 2WD remove front propeller shaft and 

left half shaft. 
2. Rotate pinion gear three or four times and verify 

pinion rotates smoothly. 
3. Record pinion torque to rotate with an inch pound 

torque wrench (2), for installation reference. 

4. Position Holder 6719 against the companion flange 
(1) and install a four bolts and washers into the 
threaded holes and tighten the bolts. 

5. Remove pinion nut. 

6. Mark a line across the pinion shaft and flange for 
installation reference. 

7. Remove companion flange with (1) Remover C-4S2 
(2). 

8. Remove pinion seal with a seal puller. 

80c07132 

80c07130 



3-254 FRONT AXLE -C205FD~~~~~~~~~~~~~~~~~-DR 

INSTALLATION 
1. Apply a light coating of gear lubricant on the lip of 

pinion seal. 

2. Install seal with Installer 8695 (2) and Handle 
C-4171 (1). 

3. Install flange on the pinion shaft with the reference 
marks aligned. 

4. Install companion flange onto the pinion with 
Installer C-3718 and Holder 6719A. 

5. Position holder (2) against the companion flange 
and install four bolts and washers into the threaded 
holes. Tighten the bolt and washer so that the 
holder is held to the flange. 

6. Install a new pinion nut onto the pinion shaft and 
tighten the pinion nut until there is zero bearing 
end-play 

CAUTION: Do not exceed 271 N·m (200 ft. Ibs.) the 
minimum tightening torque when installing the 
companion flange at this point. Never loosen pin
ion nut to decrease pinion bearing rotating torque 
and never exceed specified preload torque. Failure 
to follow these instruction will damage the axle. 

7. Measure pInion Torque To Rotate with an inch 
pound torque wrench (2). Pinion Torque To Rotate 
should be equal to recorded reading plus an addi
tional 0.56 N·m {5 in. Ibs.}. 

8. If rotating torque is low, tighten the pinion nut in 6.8 
N·m (5 ft. Ibs.) increments until pinion Torque To 
Rotate is achieved. 

CAUTION: If maximum tightening torque 475 N·m 
(350 ft. Ibs.) is reached prior to reaching the 
required rotating torque, the collapsible spacer 
may have been damaged. Failure to follow these 
instruction will damage the axle. 

9. Install propeller shaft and half shafts. 

8Oa7e2be 

8Oc()7131 

8Oc07132 
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DIFFERENTIAL 

REMOVAL 
1. Remove differential housing cover and drain fluid. 

2. Remove axle shafts. 
3. Loosen bearing cap bolts. 

NOTE: Differential bearing cap reference numbers 
are stamped on caps and machined flat on the 
housing. If reference numbers cannot be found, 
make new marks for later reference. 

4. Instan Adapter Plates 8142-A (1) onto the housing. 

5. Install Spreader W-129-B' (2) onto the adapter 
plates (1) and tighten the turnbuckle 'finger-tight. 

6. Install a Pilot Stud L-4438 at the left side of the dif
ferential housing. Attach Dial Indicator C-3339 (1) 
to pilot stud. Load the indicator plunger against the 
opposite· side of the housing and zero the indicator. 

7. Spread housing, while measuring the distance with 
the dial indicator. 

CAUTION: Never spread housing over 0.50 mm 
(0.020 in). Failure .. 10 follow these Instructions will 
damage the housing. 

8. Remove dial indicator. 

9. While holding the differential case in position, 
remove bearing cap bolts and caps. 

o 
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10. Remove differential (2) from the housing (1). 
Ensure differential bearing cups (3) and shims 
remain in position on the differential bearings. 

11. Tag differential bearing cups and shims to indicate 
location. 

12. Remove spreader from housing. 

DISASSEMBLY 
1. Remove pinion mate shaft lock roll pin and remove 

pinion mate shaft (1) with a punch (2) from pinion 
gears (3). 

8Ocfb2fd 

8Oe95c61 
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2. Rotate one pinion gear (2) with thrust washer (3) to 
the differential window (1) and remove gear and 
thrust washer. 

3. Rotate remaining pinion gear (3) with thrust washer 
(2) to the differential window (1) and remove gear 
and washer. 

81661b71 

81661b66 
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4. Remove differential side gears (1, 2) and thrust 
washers. 

ASSEMBLY 

NOTE: If same gears and thrust washers are being 
used, install them into their original locations. 

1. lubricate all differential components with axle lubri· 
cant. 

2. Install differential side gears (2) and thrust washers 
through differential window (1). 

81 El61b2b 

81 El61b91 
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3. Install first pinion gear (3) with thrust washer into 
differential window (1) and side gears (2). Rotate 
pinion gear into the case. 

4. Install remaining pinion gear (2) and thrust washer 
(3). Rotate gears to align hole in the pinion gears 
with hole in the differential case. 

5. Slide pinion shaft into the case and through the 
pinion gears. Install pinion mate shaft roll pin and 
stake pin in case. 

81661ba9 

81661b71 
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INSTALLATION 

NOTE: If differential bearings or differential case 
are replaced, Refer to adjustments for Differential 
Bearing Preload and Gear Backlash procedures. 

1. Install Spreader W-129-8 (2) with Adapters 8142-A 
(1) and install the safety hold-down clamps. Tighten 
spreader turnbuckle finger-tight. 

2. Install Stud L-4438 in the left side of the differential 
housing. Attach Dial Indicator C-3339 to stud. Load 
indicator plunger against the opposite side of the 
housing and zero the indicator. 

3. Spread housing, while measuring the distance with 
the dial indicator. 

CAUTION: Never spread housing over 0.50 mm 
(0.020 in). Failure to follow these instruction will 
damage the housing. 

4. Remove dial indicator. 

5. Install differential case (2) in the housing (1). 
Ensure differential bearing cups (3) remain in posi
tion on the bearings and the differential preload 
shims are seated in the housing. Tap differential 
case to ensure bearings cups are seated in the 
housing. 

S. Install bearing caps to their original locations and 
loosely install cap bolts. 

7. Remove housing spreader. 

8. Tighten the bearing cap bolts to 61 N·m (45 ft. 
Ibs.). 

9. Install axle shafts. 

10. Apply a bead of orange Mopar Axle RTV sealant 
or equivalent to the housing cover. 

CAUTION: If cover is not installed within 3 to 5 
minutes, the cover must be cleaned and new RTV 
applied. Failure to follow these Instruction will 
cause a leak. 

11. Install cover and tighten bolts in a criss-cross pat
tern to 23 N·m (17 ft. Ibs.). 

12. Fill differential with lubricant. 

o e ® 

8Ocfb2fd 
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BEARINGS-DIFFERENTIAL CASE 

REMOVAL 
1. Remove differential from housing. 

2. Remove bearings (3) from differential case (4) with 
Puller C-293-PA (1) Adapters C-293-48 (2) and 
Plug C-293-3 (5). 

INSTALLATION 
1. Install differential case bearings (3)~ith Installer 

C-3716-A (4) and Handle C-4171(1). , 

2. Install differential into the housing. 

8Oa98.2f2 
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GEAR-PINION/RING 

REMOVAL 

NOTE: The ring gear and pinion are serviced in a 
matched set. Never replace one without replacing 
the other. 

1. Remove differential from housing. 

2. Remove bolts (1) holding ring gear (2) to differen
tial case. 

3. Drive ring gear (2) from differential case with a soft 
hammer. 

4. Install bolts into two of the threaded holes in the 
companion flange 1800 apart. 

5. Position Holder 6719 against the companion flange 
(1) and install a bolt and washer into one of the 
remaining threaded holes. Tighten the bolts so that 
the Holder 6719 is held to the flange. Remove the 
pinion nut. 

6. Remove the companion (10 flange with Remover 
C-452 (2). 

816f133e 

80007130 
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7. Remove pinion from differential housing. 

8. Remove pinion seal with a seal puller 

9. Remove front pinion bearing. 
10. Remove front pinion bearing cup with Remover 

8831 (2) and Handle C-4171 (3). 

11. Remove rear pinion bearing cup from housing (1) 
with Remover 8401 (2) and Handle C-4171 (3). 

8OcI'/114 

8Ocft'103 
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12. Remove collapsible spacer (1) from pinion. 

13. Remove rear pinion bearing from pinion shaft (1) 
with Puller/Press C-293-PA (2) and Adapters 
C-293-42 (3). 

80cfe262 



14, Remove depth shims (1) from pInion gear (2) 
shaft and record thickness of shims, 

INSTALLATION 

NOTE: The ring gear and pinion are serviced in a 
matched set. Never replace one gear without 
replacing the other matching gear. If ring and pin .. 
ion gears or bearings are replaced, Refer to 
Adjustments for Pinion Gear Depth Setting. 

1. Install rear pinion bearing cup with Installer 8692 
(2) and Handle C-4171 (3). 

2, Install front pinion bearing cup with Installer 8693 
and Handle C-4171. 

3, Lubricate front pinion bearing and install bearing in 
the housing. 

4, Apply a light coating of gear lubricant on the lip of 
pinion seal. 

5. Install pinion seal with lnstaller 8695 (2) and Han
dle C-4171 (1), 

80cff43c 

8Ocff160 

8Oa7e2be 
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6. Place pinion depth shim (1) on the pinion shaft (2). 

7. Install rear pinion bearing (4) with Installer 6448A 
(2) and a press (1). 

8OcIf43c 

8Obe4607 
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B. Install new collapsible spacer (1) onto the pinion 
shaft. 

9. Lubricate rear pinion bearing and install the pinion 
gear in the housing. 

10. Install companion flange with Installer C-371B and 
Holder 6719 (2). 

11. Install new pinion nut and tighten to 271 N·m (200 
ft. Ibs.). 

12. Using Holder 6719 and a torque wrench set at 
475 N·m (350 ft. Ibs.). lighten pinion nut until 
bearing end play is eliminated. 

80cfe262 

8Oc07131 
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13. Rotate pinion several times to seat pinion bear
ings. 

14. Tighten the pinion nut in 6.S N·m (5 ft. Ibs.) incre
ments until pinion torque to rotate is achieved. 
Measure torque to rotate frequently to avoid over 
crushing the collapsible spacer. 
Pinion Torque To Rotate is: 

• Original Bearings: 1 - 2.5 N·m (10 - 20 in. Ibs.) 
• New Bearings: 2.0 • 2.S N·m (18 - 25 in. Ibs.) 

CAUTION: Never loosen pinion nut to decrease 
pinion bearing rotating torque and never exceed 
specified preload torque. Failure to follow these 
instructions will result in damage. 

15. Invert start two ring gear bolts (1) to provide ring 
gear (2) bolt hole alignment. 

16. Install new ring gear bolts and alternately tighten 
to 10S N·m (80 ft. Ibs.). 

CAUTION: Never reuse the ring gear bolts. Failure 
to follow these instruction will result in damage. 

17. Install differential in housing and verify gear mesh, 
backlash and contact pattern. 

80cft0f5 

8161133e 
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FRONT AXLE - 9 1/4 AA 

DIAGNOSIS AND TESTING 

FRONT AXLE - 9 1/4 AA 

FLUID CHECK 
Filling an axle to the bottom of the fill hole may result in an over fill condition. This can cause fluid foaming which 
will result in inadequate lubrication to the axle components. To check axle fluid, park vehicle on a level surface. Take 
a piece of wire and make a 90 degree bend two inches from the end of the wire. Insert the wire into the fill plug 
hole and use it like a dipstick. Remove the wire and measure from the 90 degree bend to the oil level. Refer to 
specification for the correct measurement. 

GEAR NOISE 
Axle gear noise can be caused by insufficient lubricant, incorrect backlash, tooth contact, worn/damaged gears or 
the carrier housing not having the proper offset and squareness. 

Gear noise usually happens at a specific speed range. The noise can also occur during a specific type of driving 
condition. These conditions are acceleration, deceleration, coast, or constant load. 

When road testing, first warm-up the axle fluid by driving the vehicle at least 5 miles and then accelerate the vehicle 
to the speed range where the noise is the greatest. Shift out-ot-gear and coast through the peak-noise range. If the 
noise stops or changes greatly check for: 

• Insufficient lubricant. 
• Incorrect ring gear backlash. 

• Gear damage. 

Differential side gears and pinions can be checked by turning the vehicle. The side gears are loaded during turns. 
They usually do not cause noise during straight-ahead driving when the gears are unloaded. A worn pinion mate 
shaft can also cause a snapping or a knocking noise. 

BEARING NOISE 
The axle shaft, differential and pinion bearings can all produce noise when worn or damaged. Bearing noise can be 
either a whining, or a growling sound. 

Pinion bearings have a constant-pitch noise. This noise changes only with vehicle speed. Pinion bearing noise will 
be higher pitched because it rotates at a faster rate. Drive the vehicle and load the differential. If bearing noise 
occurs, the rear pinion bearing is the source of the noise. If the bearing noise is heard during a coast, the front 
pinion bearing is the source. 

Differential bearings usually produce a low pitch noise. Differential bearing noise is similar to pinion bearing noise. 
The pitch of differential bearing noise is also constant and varies only with vehicle speed. 

Axle shaft bearings produce nOise and vibration when worn or damaged. The noise generally changes when the 
bearings are loaded. Road test the vehicle. Turn the vehicle sharply to the left and to the right. This will load the 
bearings and change the noise level. Where axle bearing damage is slight. the noise is usually not noticeable at 
speeds above 30 m.p.h. 

LOW SPEED KNOCK 
Low speed knock is generally caused by: 

• Worn U-joint(s). 
• Worn side-gear thrust washers. 
• Worn pinion shaft bore. 

VIBRATION 
Vibration at the front/rear of the vehicle is usually caused by: 

• Damaged drive shaft. 
• Missing drive shaft balance weight(s). 
• Worn or out of balance wheels. 



• Loose wheel lug nuts. 
• Worn U-joint(s). 

• LooseJbroken springs. 
• Damaged axle shaft bearing(s). 
• Loose pinion gear nut. 
• Excessive pinion yoke run out. 
• Bent axle shaft(s). 

Check for loose or damaged front end components or engine/transmission mounts. These components can contrib
ute to what appears to be a vibration. Do not overlook engine accessories, brackets and drive belts. 

DRIVELINE SNAP 

A snap or clunk noise when the vehicle is shifted into gear (or the clutch engaged) can be caused by: 
• High engine idle speed. 
• Transmission shift operation. 
• Loose engine/transmission/transfer case mounts. 
• Worn U-joints. 
• Loose spring mounts. 
• Loose pinion gear nut and yoke. 
• Excessive ring gear backlash. 
• Excessive side gear to case clearance. 

The source of a snap or a clunk noise can be determined with the assistance of a helper. Raise the vehicle on a 
hoist with the wheels free to rotate. Instruct the helper to shift the transmission into gear and listen for the noise. A 
mechanics stethoscope is helpful in isolating the source of a noise. 

DIAGNOSTIC CHART 

Condition Possible Causes Correction 

Wheel Noise 1. Wheel loose. 1. Tighten loose nuts. 

2. Worn wheel bearing. 2. Replace bearing. 

Axle Shaft Noise 1. Misaligned axle tube. 1. Inspect axle tube alignment. 
Correct as necessary. 

2. Bent or sprung axle shaft. 2. Inspect and correct as necessary. 

3. End-play in pinion bearings. 3. Refer to pinion pre-load 
information and correct as 
necessary. 

4. Excessive gear backlash 4. Check adjustment of the ring 
between the ring gear and pinion. gear and pinion backlash. Correct 

as necessary. 

5. Improper adjustment of pinion 5. Adjust the pinion bearings 
gear bearings. pre-load. 

6. Loose pinion yoke nut. 6. Tighten the pinion yoke nut. 

7. Scuffed gear tooth contact 7. Inspect and replace as 
surfaces. necessary. 
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Condition Possible Causes Correction 

Axle Shaft Broke 1. Misaligned axle tube. 1. Replace the broken shaft after 
correcting tube mis-alignment. 

2 Vehicle overloaded. 2. Replace broken shaft and avoid 
excessive weight on vehicle. 

3. Erratic clutch operation. 3. Replace broken shaft and avoid 
or correct erratic clutch operation. 

4. Grabbing clutch. 4. Replace broken shaft and inspect 
and repair clutch as necessary. 

Differential Cracked 1. Improper adjustment of the 1. Replace case and inspect gears 
differential bearings. and bearings for further damage. 

Set differential bearing pre-load 
properly. 

2. Excessive ring gear backlash. 2. Replace case and inspect gears 
and bearings for further damage. 
Set ring gear backlash properly. 

3. Vehicle overloaded. 3. Replace case and inspect gears 
and bearings for further damage. 
Avoid excessive vehicle weight. 

4. Erratic clutch operation. 4. Replace case and inspect gears 
and bearings for further damage. 
Avoid erratic use of clutch. 

Differential Gears Scored 1. Insufficient lubrication. 1. Replace scored gears. Fill 
differential with the correct fluid type 
and quantity. 

2. Improper grade of lubricant. 2. Replace scored gears. Fill 
differential with the correct fluid type 
and quantity. 

3. Excessive spinning of one 3. Replace scored gears. Inspect all 
wheel/tire. gears, pinion bores, and shaft for 

damage. Service as necessary. 

Loss Of Lubricant 1. Lubricant level too high. 1. Drain lubricant to the correct 
level. 

2. Worn axle shaft seals. 2. Replace seals. 

3. Cracked differential housing. 3. Repair as necessary. 

4. Worn pinion seal. 4. Replace seal. 

5. Worn/scored yoke. 5. Replace yoke and seal. 

6. Axle cover not properly sealed. 6. Remove, clean and seal cover. 

Axle Overheating 1. Lubricant level low. 1. Fill differential to correct level. 

2. Improper grade of lubricant. 2. Fill differential with the correct 
fluid type and quantity. 

3. Bearing pre-loads too high. 3. Adjust bearing pre-loads. 

4. Insufficient ring gear backlash. 4. Adjust ring gear backlash. 



Condition Possible Causes 

Gear Teeth Broke 1. Overloading. 

2. Erratic clutch operation. 

3. Ice-spotted pavement. 

4. Improper adjustments. 

Axle Noise 1. Insufficient lubricant. 

2. Improper ring gear and pinion 
adjustment. 

3. Unmatched ring gear and pinion. 

4. Worn teeth on ring gear and 
pinion. 

5. Loose pinion bearings. 

6. Loose differential bearings. 

7. Ring gear run-out. 

8. Loose differential bearing cap 
bolts. 

9. Housing not machined properly. 

REMOVAL 
1. With vehicle in neutral, position vehicle on hoist. 

2. Remove brake calipers and rotors. 

3. Disconnect ABS wheel speed sensors. 

4. Disconnect axle vent hose. 

5. Remove front propeller shaft. 

6. Remove stabilizer bar links (2) at the axle brackets 
with Puller C-3894A (1). 

Correction 

1. Replace gears. Examine other 
gears and bearings for possible 
damage. 

2. Replace gears and examine the 
remaining parts for damage. Avoid 
erratic clutch operation. 

3. Replace gears and examine 
remaining parts for damage. 

4. Replace gears and examine 
remaining parts for damage. Ensure 
ring gear backlash is correct. 

1. Fill differential with the correct 
fluid type and quantity. 

2. Check ring gear and pinion 
contact pattern. 

3. Replace gears with a matched 
ring gear and pinion. 

4. Replace ring gear and pinion. 

5. Adjust pinion bearing pre-load. 

6. Adjust differential bearing 
pre-load. 

7. Measure ring gear run-out. 
Replace components as necessary. 

8. Inspect differential components 
and replace as necessary. Ensure 
that the bearing caps are torqued to 
the proper specification. 

9. Replace housing. 



7. Remove shock absorbers (1) bolts (4) from axle 
brackets. 

8. Remove track bar (1) bolt (2) from the axle bracket. 

9. Remove tie rod and drag link (2) with Puller 
C-3894A (3) from the steering knuckles. 



10. Position lift under the axle assembly and secure 
axle to lift. 

11. Mark suspension alignment cams for installation 
reference. 

12. Remove upper control arms (4) and lower control 
arms (5) from the axle bracket. 

13. Lower the axle. The coil springs will drop with the 
axle. 

14. Remove coil springs from the axle bracket. 

INSTALLATION 

CAUTION: Suspension components with rubber 
bushings should be tightened with the weight of 
the vehicle on the suspension. Failure to follow 
these instructions will result in damage. 

1. Support the axle on a suitable lifting device. 

2. Secure axle to lifting device. 

3. Position the axle under the vehicle. 

4. Install springs (3), retainer clip and bolts. 

5. Raise axle and align it with the spring pads. 

6. Position upper (4) and lower control arms (5) in the 
axle brackets. Install bolts, nuts and align the sus
pension alignment cams to the reference marks. 
Do not tighten at this time. 

7. Connect track bar (6) to the axle bracket and install 
the bolt. Do not tighten at this time. 

8. Install shock absorber (2) and stabilizer bar (1) 

9. Install drag link and tie rod to the steering knuckles. 

10. Install ABS wheel speed sensors. 

11. I nstall rotors and brake calipers. 

12. Connect the axle vent hose. 

13. Install front propeller shaft. 

® 80ae127a 

® 80ae127a 

14. With vehicle on the ground, tighten upper control arm nuts at axle to 149 N·m (110 ft. Ibs.). Tighten upper 
control arm nuts at frame to 149 N·m (110ft. Ibs.). 

15. With vehicle on the ground, tighten lower control arm nuts at axle to 190 N·m (140 ft. Ibs.). Tighten the lower 
control arm nuts at frame to 190 N·m (140 ft. Ibs.). 

16. Tighten track bar bolt at the axle bracket to 176 N·m (130 ft. Ibs.). 

17. Check front wheel alignment. 
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ADJ USTM ENTS 

PINION DEPTH-BEARING PRELOAD-GEAR BACKLASH 

PINION DEPTH MEASUREMENT 
Ring and pinion gears are supplied as matched sets. 
Compensation for pinion depth variance is achieved 
with a select shim. located between the rear pinion 
bearing and pinion gear head. 

Measurements are taken with pinion bearing cups and 
pinion bearings installed in the housing. Take mea
surements with Pinion Gauge Set and Dial Indicator 
C-3339A. 

1. Assemble Pinion Height Block 6739 (3), Pinion 
Block 8878 (6) and rear pinion bearing onto Screw 
6741 (5). 

2. Insert assembled pinion height block (1). pinion 
block (2), rear bearing and screw into the housing 
through pinion bearing cups. 

3. Install front pinion bearing and Cone-Nut 6740 onto 
the screw. Tighten cone-nut until Torque To Rotate 
the screw is 1.7 - 2.26 N·m (15 - 20 in. Ibs.). 

J9403-45 

8Oe58Ofb 



4. Place Arbor Disc 8289 (4) on Arbor 0-115:-3 (3)' in. 
position in the housing side bearing cradles. 

5. Install differential bearing caps on arbor discs and 
snug the bearing cap bolts. Then cross tighten cap 
bolts to 85 N·m (63 ft. Ibs.). 

NOTE: Arbor (3) should rotate freely in, the arbor 
disc (4). ' 

6. Assemble Dial Indicator C-3339A (1) into' Scooter 
Block D-·115-2 (3) ~ri'd secure set screw. 

7. Position Scooter Block/Dial Indicator flush on the 
pinion height block. Hold scooter block and zero 
the dial indicator (1). 

8. Slowly slide the scooter block across the pinion 
height block over to the arbor. Move scooter block 
till dial indicator crests the arbor (2), then record 

. the highest reading. 

9. Select a shim equal to the dial indicator reading. 

10. Install select shim between rear pinion bearing 
and the pinion gear head. 

11. Install pinion g~ar and establish Pinion Torque To 
Rotate (PTIR) with and inch pound torque wrench 
(2). . 

8Oe58165 



DIFFERENTIAL BEARING PRELOAD AND GEAR BACKLASH 

Backlash is adjusted by moving the adjusters in and 
out or both. By moving the adjusters the case/ring 
gear will move closer or further away from the pinion. 
In most cases this adjustment can be used to achieve 
the correct gear tooth pattern and set the case bear
ing preload. 
1. Remove adjuster lock bolts (3) and adjuster locks 

(2). 

2. Loosen the differential bearing caps. 

3. Slide differential case (1) toward the pinion gear 
until the gears make contact/zero backlash~ If zero 
backlash cannot be obtained. turn the pinion side 
adjuster until zero backlash is obtained. 

4. Holding the differential case toward the pinion gear, 
turn bearing adjusters with Wrench 8883 until they 
make contact with the differential bearings/cups. 

5. Back off the ring gear side adjuster 4 holes. to 
obtain initial ring gear backlash. 

6. Install ring gear side adjuster lock and bolt. Do not 
tighten adjuster lock bolt at this time. 

7. Tighten pinion gear side adjuster firmly against the 
differential case bearing cup. 

8. Rotate the pinion several times to seat the differential bearings. 

8O&1fe31 

9. Loosen pinion gear side adjuster until it is no longer in contact with the bearing cup, then tighten it until it makes 
contact. 

10. lighten pinion gear side adjuster an additional: 
• New Bearings: 6 Adjuster Holes 
• Original Bearings: 4 Adjuster Holes 

11. Install pinion gear side adjuster lock and bolt. 

12. Tighten bearing cap bolts to 85 N·m (63 ft. Ibs.). 

13. lighten adjuster lock bolts to 25 N·m (18 ft. Ibs.). 

14. Measure ring gear backlash with a Dial Indicator 
C-3339 (1) and Dial Indicator Stud L-4438 at eight 
points around the drive side of the ring gear (2). 
The backlash should be 0.08 - 0.25 mm (0.003 -
0.010 in) with a preferred backlash of 0.13 - 0.18 
mm (0.005 - 0.007 in). 

NOTE: Backlash measurement should not vary 
more than 0.05 mm (0.002 in) between measuring 
points. If measurement does vary inspect the 
gears for burrs, the differential case flange and 
ring gear mounting. 



DR ----------------- FRONT AXLE - 9 1/4 AA 3 .. 279 

GEAR TOOTH CONTACT PATTERN 

1. Wipe clean each tooth of the ring gear. 

2. Apply gear marking compound to aU of the ring 
gear teeth. 

3. Verify bearing cap bolts are torque to specification. 

4. Apply the brakes lightly to create a 14 N·m (10ft. 
Ibs.) pinion rotating torque. 

5. Rotate the pinion/pinion yoke 4 full revolutions in 
each directions. 

6. Read gear tooth contact pattern. 

Gear contact pattern is correct. Backlash and pinion 
depth is correct. 

Ring gear too far away from pinion gear, coast side 
toe (1) and drive side heel (2). Decrease backlash, by 
moving the ring closer to the pinion gear using the 
adjusters. 

Ring gear too close to pinion gear, drive side toe (1) 
and coast side heel (2). Increase backlash, by moving 
the ring away from the pinion gear using the adjusters. 

Ring gear too far away from pinion gear, drive side 
heel (1) and coast side heel (2). Decrease backlash, 
by moving the ring closer to the pinion gear using the 
adjusters. 

--- -----~---------- BOe2200S 

--- .....---------------------~-- BOe~ 



Ring gear too close to pinion gear, drive side toe (1) 
and coast side toe (2). Increase backlash, by moving 
the ring away from the pinion gear using the adjusters. 

Pinion gear set too low. Increase pinion gear height, 
by increasing the pinion depth shim thickness. 

Pinion gear set too high. Decrease pinion depth. by 
decreasing the pinion depth shim thickness. 

SPECIFICATIONS 

FRONT AXLE - 9 1/4 AA 

AXLE 

DESCRIPTION 

Axle Ratio 

Ring Gear Diameter 

Ring Gear Backlash 

Pinion Torque To Rotate - New Bearing 

Pinion Torque To Rotate - Original Bearing 

Total Torque To Rotate - New Bearing 

Total Torque To Rotate - Original Bearing 

--------_____ ---------8Oe222dc 

80e22381 

BOe223a6 

SPECIFICATION 

3.73, 4.10, 4.56 

235 mm (9.25 in.) 

0.13 - 0.18 mm (0.005 - 0.007 in.) 

1.7 - 2.8 N·m (15 - 25 in. Ibs.) 

1.1 - 2.2 N·m (10 - 20 in. Ibs.) 

3.4 - 5.6 N·m (30 - 50 in. Ibs.) 

2.8 - 5.1 N·m (25 - 45 in. Ibs.) 



DESCRIPTION SPECIFICATION 

Fill Level - From Bottom of Fill Hole 6 mm (1/4 in.) ± 6 mm (1/4 in.) 

TORQUE 

DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Fill Hole Plug 32 24 -
Differential Cover Bolts 40 30 -

Bearing Cap Bolts 85 63 -
Ring Gear Bolts 140 103 -

Axle Nut 356 263 -
Pinion Shaft Lock Bolt 52 38 -

Adjuster Lock Bolt 25 18 -



SPECIAL TOOLS 

FRONT AXLE - 9 1/4 AA 

PULLER C .. 293-PA 

INSTALLER C-3095-A 

801143421> 

DIAL INDICATOR SET C-3339 

HANDLE C-4171 

INSTALLER 0-146 

STUD L-4438 

SPLITTER 1130 

REMOVER 6310 

PULLER 6444 

&730 PINION HEIGHT SET 

PINION DEPTH SET 6730 



JAWS 8243 

ADAPTERS 8879 

ARBOR DISCS 8289 

INSTALLER 8881 

RECEIVER 8498 

INSTALLER 8882 

PINION BLOCK 8878 



PLUG 8888 

ADJUSTER 8883A 

DRIVER 8976 

INSTALLER 8885 

WRENCH 8979 

INSTALLER 8886 

INSTALLER 8982 



PULLER 8992 

~ 

BRIDGE 938 

PLUG 9611 

ADAPTERS 9613 
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SHAFT-AXLE 

REMOVAL 
1. With the vehicle in neutral, position vehicle on 

hoist. 

2. Remove brake caliper, rotor and ABS wheel speed 
sensor if equipped. 

3. Remove axle shaft (2) cotter pin (3), hub nut {1} 
and washer. 

4. Remove four hub bearing bolts (2) from the back of 
the steering knuckle. 

5. Remove hub bearing from the steering knuckle. 



6. Remove axle shaft (2) from steering knuckle (1) 
and axle housing. 

INSTALLATION 
1. Clean axle shaft and apply a thin film of gease to 

the shaft splines and hub bore. 

2. Install axle shaft (2) through the steering knuckle 
(3) and into the differential side gears. 

80e11e3o 



3. Install hub bearing in the knuckle. 

4. Install hub bearing bolts (2) and tighten to 202 N·m 
(149 ft. Ibs.). 

5. Install ABS wheel speed sensor, brake rotor and 
caliper. 

6. Install axle (2) washer and nut (1). Tighten axle nut 
to 179 N·m (132 ft. Ibs.). 

7. Rotate axle several 5 to 10 times to seat the wheel 
bearing. 

8. Tighten axle nut (1) to final torque of 356 N·m (263 
ft. Ibs.). 

9. Align nut to next cotter pin hole and install new cot
ter pin (3). 

,! 
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SEAL-AXLE SHAFT 

REMOVAL 
1. Remove hub b~arings and axle shafts. 

2. Remove differential from differential housing (2). 

3. Remove differential bearing adjusters (1). 

4. Remove axle seats (2) located behind adjusters 
with Receiver 8498 and Extractor 6310. 

80e203da 



5. Install Receiver 8498 (1) into the adjuster bore. 

6. Install Extractor Rod 6310 with Extractor Foot 
6310-9 (2) through the receiver and axle seal. 

7. Install Extractor Plate 6310-2 and Nut 6310-7 (2) 
on the extractor rod (1). 

8. Tighten nut (2) on extractor rod (1) to pull seal into 
the receiver. 



INSTALLATION 
1. Install axle seal on Installer Cups 8885-2 (1) (3) 

and position cups with seals into the housing. 

NOTE: Seals are installed with the axle guide fac
ing outward. 

2. Install Turnbuckle 8885-1 (2) into installer cups and 
expand the turnbuckle until the seals bottom out in 
the housing. 

3. Install adjuster (1) into the differential housing (2). 

4. Install differential in housing. 

5. Install axle shaft and hub bearings. 

6Oe203da 
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UNIVERSAL JOINT-SINGLE CARDAN 

REMOVAL 

NOTE: Saturate bearing caps with penetrating 011 
prior to removal. 

1. Remove axle shaft. 

2. Remove bearing cap snap rings (1) from stub shaft 
yoke (2) bearing caps. 

3. Position receiver/socket (2) and driver/socket (1) on 
stub shaft yoke (3) in press. Press bearing cup into 
receiver/socket (2). 

8187ccge 

8187cea6 



4. Remove bearing cap (1) from stub shaft yoke (2). 

5. Position receiver/so9ket (2) under stub shaft yo~e 
(3) remaining bearing cup and ~river/socket (1) on 
U-joint cross in press. Press bearing cup into 
receiver/socket (2) 



6. Remove bearing cap (1) from stub shaft yoke (2). 
Then remove stub shaft from U-joint cross. 

7. Remove snap rings (1) from shaft yoke (2) bearing 
caps. 



8. Position receiver/socket (2) and driver/socket (1) on 
shaft yoke (3) in press. Press bearing cup into 
receiver/socket (2). 

9. Remove bearing cap (1) from shaft yoke (2). 



10. Position receiver/socket (2) under shaft yoke (3) 
remaining bearing cup and driver/socket (1) on 
U-joint cross in press. Press bearing cup into 
receiver/socket (2) 

11. Remove bearing cap (1) from shaft yoke (2). Then 
remove U-joint cross from shaft yoke. 

8187cdaO 



INSTALLATION 

CAUTION: Keep cross and bearing cap straight 
during Installation. Failure to follow these instruc .. 
tion will result in damage. 

1. Pack bearing caps 1/3 full of wheel bearing lubri
cant. Apply extreme pressure (EP), lithium-base 
lubricant to aid in installation. 

2. Position cross (1) in the shaft yoke (2). 

3. Tap bearing cap into the yoke bores far enough to 
position cross. 

4. Position receiver/socket (1) on shaft yoke and driv
er/socket (2) on bearing cap in press. 

8187d883 



5. Press bearing cap into shaft yoke (1) until bearing 
cap snap ring groove is visible and install snap ring 
(2). 

6. Position receiver/socket (1) on shaft yoke and driv
er/socket (2) on bearing cap in press. 

8187d86a 



7. Press bearing cap into shaft yoke (1) until bearing 
cap snap ring groove is visible and install snap ring 
(2). 

8. Install stub shaft yoke (1) on U-joint cross (2). 

8187da21 



9. Tap fist bearing cap into the stub shaft yoke bore 
far enough to position cross. 

10. Position receiver/socket (1) on shaft yoke and 
driver/socket (2) on bearing cap in press. 

11. Press bearing cap into stub shaft yoke (1) until 
bearing cap snap ring groove is visible and install 
snap ring (2). 

8167da33 



12. Position receiver/socket (1) on stub shaft yoke 
and driver/socket (2) on bearing cap in press. 

13. Press bearing cap into stub shaft yoke (1) until 
bearing cap snap ring groove is visible and install 
snap ring (2). 

14. Install axle shaft. 

8187da3b 



SEAL-PINION 

REMOVAL 
1. Mark propeller shaft and pinion flange (1) for instal-

lation reference. 

2. Remove propeller shaft. 

3. Remove hub bearings and axle shafts. 

4. Rotate pinion gear three or four times. 

5. Record pinion torque to rotate (1) with an inch 
pound torque wrench (2) for installation reference. 

6. Hold pinion flange (1) with Flange Wrench 8979 (2) 
and remove pinion flange nut and washer. 

7. Mark a line across the pinion shaft and flange for 
installation reference. 

8. Remove pinion flange (1) with Pinion Flange Puller 
8992 (2). 

9. Remove pinion seal with a seal puller. 

80ec758f 



INSTALLATION 
1. Install new pinion seal with Installer 8882 (2) and 

Handle C-4171 (1). 
2. Apply a light coat of teflon thread sealant, to pinion 

flange splines. 

3. Install flange on the pinion shaft with the reference 
marks aligned. 

4. Lightly tap pinion flange onto the pinion, until a few 
threads are showing. 

5. Install 'flange washer and new pinion nut. 
6. Hold flange (1) with Flange Wrench 8979 (2) and 

tighten pinion nut until pinion end play is taken up. 

7. Rotate pinion flange (1) several times to seat bear
ings. 

8. Measure pinion torque to rotate (1) with an inch 
pound torque wrench (2). Pinion torque to rotate 
should be equal to recorded reading plus an addi
tional 0.40-0.57 N·m (3-5 in. Ibs.). 

9. If torque to rotating is low, tighten the pinion nut in 
6.8 N·m (5 ft. Ibs.) increments until pinion torque to 
rotate is achieved. 

10. Rotate pinion several times then verify pinion 
torque to rotate again. 

11. Install axle shafts and hub bearings. 
12. Install propeller shaft with reference marks 

aligned. 

8Oa98349 



DIFFERENTIAL 

REMOVAL 
1. Remove differential housing cover and drain lubri

cant from the housing. 

2. Remove hub bearings and axle shafts. 

3. Remove adjuster lock bolts (1) and adjuster locks 
(2). 

4. Mark bearing caps (4) left and right for installation 
reference. 

5. Remove bearing cap bolts and remove bearing 
caps. 

6. Loosen differential bearing adjusters (2, 4) with a 
hammer and punch. 

7. Remove differential case from the bousing. 

8. Remove bearing cups (11 3) and tag them left and 
right for installation reference. 

80elcB21 



DISASSEMBLY 
1. Remove pinion shaft lock bolt. 

2. Remove pinion shaft (1) from pinion gears (3) with 
a punch (2). 

3. Rotate differential pinion gears (2) to differential 
window (1) and remove pinion gears and th rust 
washers (3). 

4. Remove differential side gears (1) (2) and thrust 
washers. 

80e95c61 



ASSEMBLY 

NOTE: If same gears and thrust washers are being 
used, install them into original locations. 

1. Lubricate all differential components with axle lubri
cant. 

2. Install differential side gears (2) and thrust 
washers. 

3. Rotate one pinion gear (3) with thrust washer into 
the differentia) case. Then rotate the other pinion 
gear with thrust washer into the differential case. 

4. Align hole in the pinion gears with hole in the dif
ferential case. 

5. Install pinion shaft. 

6. Install new pinion shaft lock bolt and tighten to 52 
N·m (38 ft. Ibs.). 

80e98186 

80e9818a 



INSTALLATION 
1. Clean the housing cavity with a flushing oil, light 

engine oil or lint free cloth. 

2. Lubricate differential case bearing. 

3. Install differential case with bearings cups into the 
housing (1). 

4. Install bearing caps (2) and bolts. Tighten the bear
ing cap bolts finger·tight. 

NOTE: Do not torque bearing cap and bolts at this 
time. 

5. Slide differential case toward the pinion gear until 
the gears make contact/zero backlash. If zero 
backlash cannot be obtained, turn the pinion side 
adjuster until zero backlash is obtained. 

6. Holding the differential case (2) toward the pinion 
gear, turn bearing adjusters with Wrench 8883A (1) 
until they make contact with the differential bear
ings/cups. 

7. Back off the ring gear side adjuster 4 holes, to 
obtain initial ring gear backlash. 

8. Install ring gear side adjuster lock and bolt. Do not 
tighten adjuster lock bolt at this time. 

9. Tighten pinion gear side adjuster firmly against the 
differential case bearing cup. 

10. Rotate the pinion several times to seat the differ-
ential bearings. 

11. Loosen pinion gear side adjuster until it is no longer in contact with the bearing cup. 

12. Tighten pinion gear side adjuster until it just makes contact with the bearing cup. 

13. Tighten pinion gear side adjuster an additional: 
• New Bearings: 6 Adjuster Holes 
• Original Bearings: 4 Adjuster Holes 

14. Install pinion gear side adjuster lock and bolt. Do not tighten adjuster lock bolt at this time. 



15. llghten bearing cap bolts (4) to 85 N·m (63 ft. 
lbs.). 

16. llghten adjuster lock bolts (3) to 25 N·m (18 ft. 
Ibs.). 

17. Measure ring gear backlash and check gear tooth 
contact pattern. Refer to Adjustments for proce
dure. 

18. Install axle shafts and hub bearings. 

19. Install differential housing gasket and cover. 
llghten cover bolts to 40 N·m (30 ft. Ibs.). 

20. Fill differential with lubricant to specifications. 

21. Install fill plug and tighten to 32 N·m (24 ft. Ibs.). 



BEARING-DIFFERENTIAL CASE 

REMOVAL 
1. Remove the differential case from the housing. 

2. Install Plug 8888 (4) into the end of the case. 

3. Remove differential case" bearings (3) with Bearing 
Splitter 1130 (2),: and, 8'ridge 938 (1). 

INSTALLATION 
1. Set differential case (2) on Plug 8888. 
2. Install differential case bearings (3) with Installer 

8881 (4) and Handle C-4171 (1). 

3. Instan differential case into housing. 



DIFFERENTIAL-ELECTRIC LOCKER 

DESCRIPTION 
The electric- locker differential has an 12 volt electro
magnetic coil on the ring gear side of the differential. 
When the coil is energized a dog clutch is engaged in 
the differential case which locks both axles. A S volt 
magnetic target sensor (1) mounted on the bearing 
cap is used to indicate the system has been activated. 

NOTE: System will time out within 2 minutes, 
when the key is in the on position and the engine 
is not running. 

DIAGNOSIS AND TESTING 

DIFFERENTIAL-ELECTRIC LOCKER 
1. Position vehicle on host with wheels of the ground. 

2. Turn key to the on position. 

NOTE: System will time out within 2 minutes, when the key is In the on position and the engine is not 
running. 

3. Place vehicle in drive/first gear and transfer case in LOW LOCK. 

4. Activate locker switch and lock rear axle. 

S. Activate locker switch for front axle. 

6. Hold one wheel and rotate the other wheel which should lock once the dog clutch is aligned. 

7. Turn off locker switch. 

8. Hold one wheel and rotate the other wheel which should turn. 

NOTE: Only the locker actuator with sensor Is serviced. Internal differential components are serviced as a 
differential case assembly. 



REMOVAL 
1. Remove differential housing cover and drain lubri-

cant from the housing. 

2. Remove hub bearings and axle shafts. 

3. Cut sensor wire tie strap (4) from adjuster lock. 
4. Remove sensor target magnet (1) ;from bearing 

cap. 

5. Remove adjuster lock bolts (3) and adjuster locks 
(2). 



6. Remove electric locker connector (1) retainer (2) 
bolt from differential housing. 

7. Remove retainer (1) and connector (2) from differ
ential housing. 

8. Remove retainer (1) from connector (2) and 
remove O-ring (3) from connector. 

9. Mark bearing caps left and right for installation ref
erence. 

10. Loosen bearing cap bolts and loosen adjusters 
with a hammer and punch. 

11. Remove bearing cap bolts and bearing caps. 

12. Slid electric locker connector through differential 
housing. 

13. Remove differential case and bearing cups from 
the housing. 

14. Tag bearing cups left and right for installation 
reference. 

IT 
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DISASSEMBLY 

NOTE: Internal differential components are ser
viced with the case. 

1. Bend anti-rotation tabs outward. 

2. Instaff Plug 9611(1) into coil side of the case. 

3. Remove differential case bearing (2) with Puller 
C-293-PA (3) and Adapters 9613 (4). 

4. Remove coil (1) mounting bolts (2). 

5. Remove coil (1) with harness. 

81474ee5 
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ASSEM'BLY 

NOTE: Internal differential components are ser
viced with the case. 

1. Position locker coil on differential case (1) mounting 
location (2). 

2. Clean coil bolts and apply Mopar® Lock & Seal 
adhesive to the threads. 

3. Install coil (1) and bolts (2). 

81474ee5 



4. Install differential case bearing (1 ) with Handle 
C-4171 (2) and Installer 9612 (3). 

INSTALLATION 
1. Clean the housing cavity with a flushing oil, light 

engine oil or lint free cloth. 

2. Lubricate differential case bearing. 
3. Install differential case with bearings cups into the 

housing. 
4. Slide electric locker connector through differential 

housing. 
S. Install O-ring on electric locker connector. 
6. Install electric locker connector (1) with retainer (2) 

in differential housing. 
7. Instan connector retainer and bolt. 

81474dfd 
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8. Install bearing caps (2) and tighten bearing cap 
bolts finger-tight. 

NOTE: Do not torque bearing cap and bolts at this 
time. 

9. Slide differential case toward the pinion gear until 
the gears make contact/zero backlash. If zero 
backlash cannot be obtained, turn the pinion side' 
adjuster until zero backlash is obtained. 

10. Holding the differential case toward the pinion 
gear, turn bearing adjus~rs with Wrench 8883A 
until they make contact w.ith the differential bear
ings/cups. 

11. Back off the ring gear side adjuster 4 holes, to 
obtain initial ring gear backlash. 

12. Install ring gear side adjuster lock and bolt. Do 
not tighten adjuster lock bolt at this time. 

13. Tighten pinion gear side adjuster firmly against 
the differential case bearing cup. 

14. Rotate the pinion several times to seat. the differ-
ential bearings. 

15. Loosen pinion gear side adjuster until it is no longer in contact with the bearing cup. 

16. Tighten pinion gear side adjuster until it just makes contact with the bearing cup. 

17. Tighten pinion gear side adjuster an additional: 

• New Bearings: 6 Adjuster Holes 
• Original Bearings: 4 Adjuster Holes 

18. Tighten bearing cap bolts (4) to 85 N·m (63 ft. 
Ibs.). 

19. Install adjuster locks (2) and tighten bolts (3) to 25 
N·m (18 ft. Ibs.). 

80e1ie2d 

80e1 fe31 



20. Install axle shafts and hub bearings. 

21. Install sensor target magnet (1) on bearing cap. 

22. Energize locker and rotate axle shaft. Verify dog 
clutch is engaged by rotating one axle while hold
ing the other. If engaged axle will not rotate. 

23. De·energize locker and rotate left axle 15 to 40 
degrees so dog clutch gears will not engage. 

24. Energize locker and set sensor air gap (2) to 5.05 
mm ± 0.25 mm (0.20 in. ± 0.01 in.). 

NOTE: System will time out within 2 minutes when 
the key is in the on position and the engine Is not 
running. 

25. lighten sensor target magnet bolt (3) to 7 N·m 
(62 in. Ibs.). 

26. Hold right axle and rotate left axle until dog clutch 
engages with an audible click nose. 

NOTE: This will verify the sensor air gap was 
adjusted with the dog clutch gears ear to ear. 

27. Install sensor wire tie strap (4) in the original location or at white dot on wiring harness to the top leg of adjuster 
lock and de-energize coil. 

28. Measure ring gear backlash and check gear tooth contact pattern. Refer to Adjustments for procedure. 

29. Install differential housing gasket and cover. lighten cover bolts to 40 N·m (30 ft. Ibs.). 

30. Fill differential with lubricant. 

31. Install fill plug and tighten to 32 N·m (24 ft. Ibs.). 



BEARINGS-EL DIFFERENTIAL CASE 

REMOVAL 
1. Remove the differential case from the housing. 

2. Bend anti-rotation tabs outwards. 

3. Install Plug 9611 (1) into the end of the case. 

4. Remove differential case bearings (2) with Puller 
C-293-PA (3) and Adapters 9613 (4). 

INSTALLATION 
1. Install differential case bearings (1) with Handle 

C-4171 (2) and Installer 9612 (3). 

2. Bend anti-rotation tabs back to original location. II 
I I 

I 
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GEAR-PINION/RING 

REMOVAL 

NOTE: The ring and pinion gears ar, service in a 
matched set. Never replace the ring gear/pinion 
gear without replacing the other matching gear. 

1. Mark pinion flange and propeller shaft for installa
tion alignment. 

2. Disconnect propeller shaft from pinion flange and 
remove propeller shaft. 

3. Remove axle shafts. 

4. Remove differential from housing. 

5. Place differential case in a vise with soft metal jaw 
protectors 

6. Remove bolts holding ring gear to differential case. 

7. Drive ring gear (2) from differential case (1) with a 
soft hammer (3). 

B. Hold pinion flange (1) with Flange Wrench B979 (2) 
and remove pinion flange nut and washer. 

9. Remove pinion flange (1) from pinion with Pinion 
Flange Puller 8992 (2). 

8Oec758f 
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10. Remove pinion gear (1) from housing with Pinion 
Driver 8976 (2) and a hammer. 

NOTE: Thread drive on shaft until it bottoms out. 

11. Remove pinion seal with a slide hammer or pry 
bar. 

12. Remove and discard front pinion bearing. 

13. Remove collapsible spacer from the pinion shaft. 

14. Remove rear pinion bearing with Puner C-293-PA 
(1) and Adapters 8879 (4). 

15. Remove pinion depth shim from the pinion gear 
shaft and record thickness of the shims. 

16. Remove front pinion bearing cup from the housing 
with a punch and hammer and discard cup. 

17. Remove rear pinion bearing cup from the housing 
with a punch and hammer, if bearing is replaced. 

INSTALLATION 
1. Install front pinion bearing cup with Installer D-146 

(1) and Handle C·4171 (2). 

8Oeb72eO 



2. Install rear pinion bearing cup with Installer 8886 
(1) and Handle C-4171 (2), if bearing is replaced. 

3. Install pinion depth shim (1) on the pinion gear (2) 
shaft. 



4. Instan rear pinion bearing (4) with 'nstatler 
C-3095-A (2) and a press (1). 

5. Install new collapsible spacer (1) on pinion gear 
(2). 

6. Lubricate pinion and bearings (3). 

7. Install pinion in housing (2) and place front pinion 
bearing on pinion shaft. Draw pinion shaft into the 
front bearing with Installer 8982 (1). 

J9003-67 
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8. Install new pinion seal with Installer 8882 (2) and 
Handle C-4171 (1). 

9. Apply a light coat of teflon sealant to the pinion 
flange splines. 

10. Hold pinion and lightly tap the pinion flange onto 
the pinion shaft, until a few threads are showing. 

11. Install pinion flange washer and new pinion nut. 

12. Hold pinion flange with Flange Wrench 8979 and 
tighten pinion nut until end play is eliminated. 

13. Rotate pinion several times to seat pinion bear
ings. 

14. Measure Pinion Torque To Rotate (1) with an inch 
pound torque wrench (2). lighten pinion nut in 6.8 
N·m (5 ft. Ibs.) increments until pinion torque to 
rotate is reached. 
Pinion Torque To Rotate is: 

• New Pinion Bearings: 1.7 - 2.8 N·m (15 - 25 in. 
/bs.) 

• Original Pinion Bearings: 1.1 - 2.2 N·m (10 -
20 in. fbs.) 

15. Rotate pinion several times then verify pinion 
torque to rotate again. 

16. Position ring gear on differential case and start 
two new ring gear bolts. 

17. Install remaining new ring gear bolts and tighten 
them alternately to seat the ring gear. Torque ring 
gear bolts to 140 N·m (103 ft. Ibs.). 

18. Install differential in housing. 
19. Measure Total Torque to Rotate (TTTR) with an inch pound torque wrench. 

Total Torque to Rotate is: 
• New Bearings: 3.4 - 5.6 N·m (30 - 50 in. Ibs.) 
• Original Bearings: 2.8 - 5.1 N·m (25 - 45 in. Ibs.) 

80a98349 

B0e826fO 

NOTE: If TrTR is to high, back off adjusters evenly on both sides slightly and check TrTR again. If TrTR is 
to low, tighten adjusters evenly on both sides slightly and check TrTR again. 

20. Verify ring gear backlash and gear contact pattern. 



3-324 FRONT AXLE - 275FBI~~~~~~~~~~~~~~~~~~DR 

FRONT AXLE • 275FBI 

TABLE OF CONTENTS 

FRONT AXLE .. 275FBI 
DIAGNOSIS AND TESTING 

page 

FRONT AXLE - 275FBI ..................... 325 
REMOVAL ................................... 328 
INSTALLATION .............................. 331 
ADJUSTMENTS 

PINION/DIFFERENTIAL BEARING PRELOAD 
AND GEAR BACKLASH ................... 334 

SPECIFICATIONS 
FRONT AXLE - 275FBI ..................... 352 

SPECIAL TOOLS 
FRONT AXLE - 275FBI ..................... 353 

DIFFERENTIAL COVER 
REMOVAL ................................... 356 
INSTALLATION .............................. 357 

SHAFTS .. AXLE 
REMOVAL ................................... 358 
INSTALLATION .............................. 359 

SEALS-AXLE SHAFT 
REMOVAL ........ , .... , ... , , ................ 361 

page 

INSTALLATION .............................. 363 
SINGLE CARDAN UNIVERSAL JOINT 

REMOVAL .......................... , ... , .. , . 365 
INSTALLATION ....... , ... , .................. 369 

SEAL-PINION 
REMOVAL ..... , ... , ... , ........ , ... , , ..... , , 373 
INSTALLATION ....... , ... , .................. 374 

DIFFERENTIAL 
REMOVAL ...... , ... , ... , ... , ... , ... , .... , .. ,376 
DISASSEMBLY .... , ........... , ... , ... , ..... 378 
ASSEMBLY .................................. 383 
INSTALLATION .............................. 389 

BEARINGS-DIFFERENTIAL CASE 
REMOVAL .................. , , ... , ... , ... , ... 393 
INSTALLATION .................... , ... , ..... 395 

PINION GEAR/RING GEARITONE RING 
REMOVAL., ... , .................. , .... , ..... 398 
INSTALLATION .................. , .... , ...... 403 



FRONT AXLE - 275FBI 

DIAGNOSIS-AND TESTING 

FRONT AXLE - 275FBI 

GEAR NOISE 
Axle gear noise can be caused by insufficient lubricant, incorrect backlash, tooth contact, worn/damaged gears or 
the carrier housing not having the proper offset and squareness. 

Gear noise usually happens at a specific speed range. The noise can also occur during a specific type of driving 
condition. These conditions are acceleration, deceleration, coast, or constant load. 

When road testing, first warm-up the axle fluid by driving the vehicle at least 5 miles and then accelerate the vehicle 
to the speed range where the noise is the greatest. Shift out-ot-gear and coast through the peak-noise range. If the 
noise stops or changes greatly check for: 

• Insufficient lubricant. 
• Incorrect ring gear backlash. 
• Gear damage. 

Differential side gears and pinions can be checked by turning the vehicle. The side gears are loaded during turns. 
They usually do not cause noise during straight-ahead driving when the gears are unloaded. A worn pinion mate 
shaft can also cause a snapping or a knocking noise. 

BEARING NOISE 
The axle shaft, differential and pinion bearings can all produce noise when worn or damaged. Bearing noise can be 
either a whining, or a growling sound. 

Pinion bearings have a. constant-pitch noise. This noise changes only with vehicle speed. Pinion bearing noise will 
be higher pitched because it rotates at a faster rate. Drive the vehicle and load the differentia1. If bearing noise 
occurs, the rear pinion bearing is the source of the noise. If the bearing noise is heard during a coast, the front 
pinion bearing is the source.' 

Differential beatings usually produce a low pitch noise. Differential bearing noise is similar to pinion bearing noise. 
The pitch of differential bearing' noise is also constant and varies only with vehicle speed. 

Axle shaft bearings produce noise and vibration when worn or damaged. The noise generally changes when the 
bearings are loaded. Road test the vehicle. Turn the vehicle sharply to the left and to the right. This will load the 
bearings and change tlie noise level. Where axle bearing damage is slight. the noise is usually not noticeable at 
speeds above 30 m.p.h. 

LOW SPEED KNOCK 
Low speed knock is generally caused by: 

• Worn U-joint(s). 
• Worn side-gear thrust washers. 
• Worn pinion shaft bore. 

VIBRATION 
Vibration at the front/rear of the vehicle is usually caused by: 

• Damaged drive shaft. 
• Missing drive shaft balance weight(s). 
• Worn or out of balance wheels. 
• Loose· wheet lug nuts. 
• Worn U-joint(s). 
• Looselbroken springs. 
• Damaged axle shaft bearing(s). 
• Loose pinion gear nut. 
• Excessive pinion flange run out. 
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• Bent axle shaft(s). 

Check for loose or damaged front end components or engine/transmission mounts. These components can contrib
ute to what appears to be a vibration. Do not overlook engine accessories, brackets and drive belts. 

DRIVELINE SNAP 

A snap or clunk noise when the vehicle is shifted into gear (or the clutch engaged) can be caused by: 
• High engine idle speed. 
• Transmission shift operation. 
• Loose engine/transmission/transfer case mounts. 

• Worn U-joints. 
• Loose spring mounts. 
• Loose pinion gear nut and flange. 
• Excessive ring gear backlash. 
• Excessive side gear to case clearance. 

The source of a snap or a clunk noise can be determined with the assistance of a helper. Raise the vehicle on a 
hoist with the wheels free to rotate. Instruct the helper to shift the transmission into gear and listen for the noise. A 
mechanics stethoscope is helpful in isolating the source of a noise. 

DIAGNOSTIC CHART 

Condition Possible Causes Correction 

Wheel Noise 1. Wheel loose. 1. Tighten loose nuts. 

2. Worn wheel bearing. 2. Replace bearing. 

Axle Shaft Noise 1. Misaligned axle tube. 1. Inspect axle tube alignment. 
Correct as necessary. 

2. Bent or sprung axle shaft. 2. Inspect and correct as necessary. 

3. End-play in pinion bearings. 3. Refer to pinion pre-load 
information and correct as 
necessary. 

4. Excessive gear backlash 4. Check a~ustment of the ring 
between the ring gear and pinion. gear and pinion backlash. Correct 

as necessary. 

5. Improper adjustment of pinion 5. Adjust the pinion bearings 
gear bearings. pre-load. 

6. Loose pinion flange nut. 6. Tighten the pinion flange nut. 

7. Scuffed gear tooth contact 7. Inspect and replace as 
surtaces. necessary. 

Axle Shaft Broke 1. Misaligned axle tube. 1. Replace the broken shaft after 
correcting tube mis-alignment. 

2 Vehicle overloaded. 2. Replace broken shaft and avoid 
excessive weight on vehicle. 

3. Erratic clutch operation. 3. Replace broken shaft and avoid 
or correct erratic clutch operation. 

4. Grabbing clutch. 4. Replace broken shaft and inspect 
and repair clutch as necessary. 
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Condition Possible Causes Correction 

Differential Cracked 1. Improper adjustment of the 1. Replace case and inspect gears 
differential bearings. and bearings for further damage. 

Set differential bearing pre-load 
properly. 

2. Excessive ring gear backlash. 2. Replace case and inspect gears 
and bearings for further damage. 
Set ring gear backlash properly. 

3. Vehicle overloaded. 3. Replace case and inspect gears 
and bearings for further damage. 
Avoid excessive vehicle weight. 

4. Erratic clutch operation. 4. Replace case and inspect gears 
and bearings for further damage. 
Avoid erratic use of clutch. 

Differential Gears Scored 1. I nsufficient lubrication. 1. Replace scored gears. Fill 
differential with the correct fluid type 
and quantity. 

2. Improper grade of lubricant 2. Replace scored gears. Fill 
differential with the correct fluid type 
and quantity. 

3. Excessive spinning of one 3. Replace scored gears. Inspect all 
wheel/tire. gears, pinion bores, and shaft for 

damage. Service as necessary. 

Loss Of Lubricant 1. Lubricant level too high. 1. Drain lubricant to the correct 
level. 

2. Worn axle shaft seals. 2. Replace seals. 

3. Cracked differential housing. 3. Repair as necessary. 

4. Worn pinion seal. 4. Replace seal. 

5. Worn/scored ftange. 5. Replace flange and seal. 

6. Axle cover not properly sealed. 6. Remove, clean and seal cover. 

Axle Overheating 1. Lubricant level low. 1. Fill differential to correct level. 

2. Improper grade of lubricant. 2. Fill differential with the correct 
fluid type and quantity. 

3. Bearing pre·loads too high. 3. Adjust bearing pre-loads. 

4. Insufficient ring gear backlash. 4. Adjust ring gear backlash. 

Gear Teeth Broke 1. Overloading. 1. Replace gears. Examine other 
gears and bearings for possible 
damage. 

2. Erratic clutch operation. 2. Replace gears and examine the 
remaining parts for damage. Avoid 
erratic clutch operation. 

3. Ice-spotted pavement. 3. Replace gears and examine 
remaining parts for damage. 

4. Improper adjustments. 4. Replace gears and examine 
remaining parts for damage. Ensure 
ring gear backlash is correct. 
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Condition Possible Causes 

Axle Noise 1. Insufficient lubricant. 

2. Improper ring gear and pinion 
adjustment. 

3. Unmatched ring gear and pinion. 

4. Worn teeth on ring gear and 
pinion. 

5. Loose pinion bearings. 

6. Loose differential bearings. 

7. Ring gear run-out. 

8. Loose differential bearing cap 
bolts. 

9. Housing not machined properly. 

REMOVAL 
1. With vehicle in neutral, position vehicle on hoist. 

2. Position a lift under axle and secure lift to the axle. 

3. Mark propeller shaft and companion flange for 
installation alignment reference. 

4. Remove propeller shaft (1) from pinion flange (3). 

Correction 

1. Fill differential with the correct 
fluid type and quantity. 

2. Check ring gear and pinion 
contact pattern. 

3. Replace gears with a matched 
ring gear and pinion. 

4. Replace ring gear and pinion. 

5. Adjust pinion bearing pre-load. 

6. Adjust differential bearing 
pre-load. 

7. Measure ring gear run-out. 
Replace components as necessary. 

8. Inspect differential components 
and replace as necessary. Ensure 
that the bearing caps are torqued to 
the proper specification. 

9. Replace housing. 

81032ab8 
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5. Remove brake calipers, rotors, ASS wheel speed 
sensors. 

6. Remove brake hose retainer (1) bolts (2) from axle. 

7. Disconnect axle vent hose. 

8. Remove stabilizer bar link (1) nuts (2). 

9. Remove stabilizer bar rinks (1) from axle with Puller 
C-3894A. 

81cbaed6 
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10. Remove shock absorbers (1) bolts (4) from axle 
brackets. 

11. Remove track bar bolt from the axle bracket. 

12. Remove damper from axle bracket. 

13. Remove tie rod and drag Itnk from the steering 
knuckles with .puller C·3894A. 

14. Remove upper control arm (1) nuts (2) and bolts 
from axle brackets. 

81ebaHe 
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15. Remove lower control arm (1) nuts and bolts (2) 
from the axle brackets. 

16. Lower the axle. The coil springs will drop with the 
axle. 

17. Remove coil springs from the axle bracket. 

INSTALLATION 

CAUTION: Suspension components with rubber 
bushings should be tightened with the weight of 
the vehicle on the suspension. Failure to follow 
these instructions will result in damage to the 
bushings. 

1. Secure axle to lifting device. 

2. Align axle under the vehicle. 

3. Install springs, retainer clip and bolts. 

4. Raise axle and align it with the spring pads. 

5. Install lower control arms (1) in the axle brackets. 
Install bolts (2) and nuts and hand tighten nuts. 

81cbaeef 

81cbaeef 
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6. Install upper control arms (1) in the axle brackets. 
Install bolts and nuts (2) and hand tighten nuts. 

7. Instan track bar in axle bracket and install bolt and 
nut hand tighten. 

8. Install shock absorbers (1) and install nuts (3) and 
bolts (4) hand tighten. 

81 Cbaee8 

8Oae1279 



9. Install stabilizer bar link (1) in axle bracket and 
tighten nut (2) to 150 N·m (111 ft. Ibs.). 

10. Install track bar and tighten bolt to 54 N·m (40 ft. 
Ibs.) 

11. Install drag link and tie rod to the steering knuck
les. 

12. Install steering damper in axle bracket and tighten 
to 75 N·m (55 ft. Ibs.). 

13. Install rotors, brake calipers, and ABS wheel 
speed sensors. 

14. Install brake hose retainers (1) and bolts (2). 

e1cbaeeQ 

81cbaed6 
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15. Install axle vent hose. 

16. Install propeller shaft (1) with all reference marks 
aligned. 

17. Install transfer case companion flange (2) bolts 
and tighten to 88 N·m (65 ft. Ibs.). 

18. Install new axle companion flange (3) bolts and 
tighten to 28 N·m (21 ft. Ibs.). 

NOTE: Companion flange bolts incorporate a Loc
tite® patch, new bolts should be used. If bolts are 
not available, clean bolts and apply Loctite® 242 to 
the threads. 

19. Lower vehicle on the ground and tighten the fol-
lowing components at the axle: 

• Upper control arm nuts - 250 N·m (184 ft. Ibs.) 
• Lower control arm nuts - 375 N·m (400 ft. Ibs.) 
• Shock absorber nuts - 136 N·m (100 ft. Ibs.) 
• Track bar bolt - 370 N·m (273 ft. Ibs.) 

20. Check front wheel alignment. 

ADJUSTMENTS 

PINION/DIFFERENTIAL BEARING PRELOAD AND GEAR BACKLASH 
Ring gear and pinion are supplied as a matched sets. 
Identifying numbers marked on the ring and pinion 
gears for production date, part number and matching 
number. A plus (+) number, minus (-) number or zero 
(0) will be marked on the pinion gear for depth vari
ance. This first number is the amount (in thousandths 
of an inch) the depth varies from the standard depth 
setting of a pinion marked with a (0). 

Pinion depth is adjusted with a select shim (1) located 
under the rear pinion bearing cup. Pinion bearing pre
load/torque to rotate is adjusted with a select shim (2) 
on the pinion shaft. Differential bearing preload and 
backlash is adjusted with select shims (3) located 
between the differential bearing cups and the housing. 

81 0a2ab8 

81ce9511 
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PINION GEAR DEPTH 

Measurement is taken with Height Block 6739 (1), Pin
ion Block 10091 (2), Screw 6741 (3), Nut 10121 (4), 
Arbor Discs 10094 (5) and Arbor 0-115-3 (6). With 
pinion bearing cups and pinion bearings instalJed in 
the housing, take measurements with Dial Indicator 
C-3339A and Scooter Block 0-115-2. 

1. Assemble Pinion Height Block 6739 (1), Pinion 
Btock 10091 (2) and rear pinion bearing onto 
Screw 6741. 

2. Insert assembled pinion height block, pinion block, 
rear bearing and screw into the housing through 
pinion bearing cups. 

81e892bc 
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3. Install front pinion bearing and Cone-Nut 10121 (1) 
onto Screw 6741 (2). 

4. Tighten cone-nut (1) until Torque To Rotate (2) the 
screw is 1.7 ~ 2.26 N·m (15 - 20 in. Ibs.). 

J) 

81ccc69b 

81000727 
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5. Place Arbor Disc 10094 (1) on Arbor D-115-3 (2). 
then position disc (1) in differential bearing cradles. 

6. Install differential bearing caps (1) on arbor discs. 
Tighten larger bearing cap to 160 N·m (118 ft. Ibs.) 
and small bearing to 100 N·m (74 ft. Ibs.). 

NOTE: Arbor should rotate freely in the arbor disc. 

81c892e4 

81c892e8 



7. Assemble Dial Indicator C-3339A (1) into Scooter 
Block 0-115-2 (2) and secure set screw. 

8. Position Scooter Block (1) flush on the pinion 
height block. Hold scooter block and zero the dial 
indicator (2). 

9. Slowly slide the scooter block (1) across the pinion 
height block over to the arbor (3). Move scooter 
block till dial indicator (2) crests the arbor (3), then 
record the highest reading. 

10. Select a pinion depth shim equal to the dial indi
cator reading plus or minus the pinion depth vari
ance number on the pinion gear. 

NOTE: If depth variance Is -2, add 0.002 in. to the 
dial Indicator reading. If the depth variance Is +2, 
subtract 0.002 in. from the dial indicator reading. 
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. . . p (1) with a ham-11 Remove rear pinion bearing cu 

. mer and brass drift (2). 

12. Install pinion depth shim (1) in rear pinion bearing 
cup bore. 

81C88dc3 

( 

81c5ce96 
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13. Install rear pinion bearing cup with Installer 10093 
(1) and handle C-4171 (2). 

PINION TORQUE TO ROTATE 
Pinion torque to rotate/pinion bearing preload is 
achieved using a select shim (1). The shim is located 
on the pinion shaft on top of the spacer (2). Pinion 
preload shims thickness will change with pinion depth 
shim change. 

NOTE: Pinion torque to rotate (PITA) is measured 
without the pinion seal. 

1. Install pinion into the housing with the original 
shims plus/minus the pinion depth shim change. If 
pinion depth shim thickness was increased by 
0.002 in. from the original shim thickness, increase 
preload shim thickness by 0.002 in. If pinion depth 
shim thickness was decreased by 0.002 in. from 
the original shim thickness, decrease preload shim 
thickness by 0.002 in. 

2. Install pinion front bearing. 

3. Install pinion flange and tighten the nut to 500 N·m 
(369 ft. Ibs.) 

81c886d8 

81c7b2b6 



4. Measure pinion torque to rotate (1) with and inch 
pound torque wrench (2). Pinion torque to rotate is: 
5 - 8 N·m (44 - 70 in. Ibs.). 

NOTE: To increase PTTR install a thinner shim. To 
decreases PTTR install thicker shim. A shim thick
ness change of 0.025 mm (0.001 in.) will change 
PITR approximately 0.9 N·m (8 in. Ibs.). 

DIFFERENTIAL BEARING PRELOAD AND GEAR BACKLASH 
Before measuring differential bearing preload and gear backlash, pinion gear depth must be established and the 
pinion gear ready for installation. Pinion gear depth is essential to establishing gear backlash and tooth contact 
patterns. 

Differential bearing preload and gear backlash is achieved with selective shims located between the differential 
bearing cups and differential housing. Shim thickness is determined using Dummy Bearings 10120 in place of the 
differential side bearings and preload shims. 

NOTE: The large dummy bearings has 7 mm (0.275 in. ) added to the thickness. This was done to eliminate 
the use of a dummy shim and differential spacer. The small dummy bearing has 3 mm (0.118) added to the 
thickness. This was done to eliminate the use of a dummy shim. 

DIFFERENTIAL BEARING PRELOAD SHIM SELECTION 
1. Remove bearings from differential case. 

2. Install Dummy Bearings 10120 (1) on differential 
case (2). 

3. Install differential case in the housing. 

53cb535e 
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4. Install differential (1) bearing caps and tighten bear
ing cap bolts (2) finger tight. 

5. Seat pinion gear side (1) dummy bearing with a 
dead-blow hammer (2). 

81c45d86 



6. Seat ring gear side (1) dummy bearing with a 
dead-blow hammer (2). 

7. lighten larger bearing cap to 160 N·m (118 ft. Ibs.) 
and small bearing to 100 N·m (74 ft. Ibs.). 

8. Attach Dial Indicator C-3339A (1) to the housing 
and position dial indicator plunger on a flat surface 
on the ring gear (2). 

9. Push and hold differential case (3) to pinion gear 
side of the housing and zero dial indicator. 

10. Push and hold differential case (3) to the ring gear 
(2) side and record differential dial indicator (1) 
reading. Add 6 mm (0.236 in.) to the dial indicator 
reading for dummy bearings thickness. Then add 
0.2 mm (0.008 in) for bearing preload. This is the 
total shim thickness needed, to preload the differ
ential bearings. 
Example: Differential Dial Indicator Reading + 
Dummy Bearings 6 mm (0.236 in.) + Differential 
Bearing Preload 0.2 mm (0.008 in) = Total Differ
ential Shim 

11. Rotate dial indicator out of the way. 

12. Remove differential case with dummy bearings 
from the housing. 
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13. Jnstall pinion gear (1) into the housing. 

14. Establish pinion (1) torque to rotating with torque 
wrench (2). 
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15. Install differentiaf (2) with Dummy Bearings 10120 
(1) into the housing. 

16. Install differential (1) bearing caps and bearing 
cap bolts (2). 



17. Seat differential dummy bearing to the ring gear 
side (1) of the housing with a dead-blow hammer 
(2). 

18. Tighten larger bearing cap to 160 N·m (118 ft. 
Ibs.) and small bearing to 100 N·m (74 ft. Ibs.). 

19. Attach Dial Indicator C-3339A (1) to the housing 
and position dial indicator plunger on a flat sur
face on the ring gear (2). 

20. Push and hold differential case (3) to pinion gear 
side of the housing and zero dial indicator. 

21. Push and hold differential case (3) to the ring gear 
(2) side and record ring gear side dial indicator (1) 
reading. Add 3 mm (0.118 in.) to the record dial 
indicator reading to compensate for dummy bear
ing thickness. Then subtract 0.15 mm (0.006 in.) 
to compensate for ring gear backlash. The 
remainder is the total shim thickness needed on 
the ring gear side of the differential. 
Example: Ring Gear Side Dial Indicator Reading 
+ One Dummy Bearing 3 mm (0.118 in.) - Ring 
Gear Backlash 0.15 mm (0.006 in.) = Ring Gear 
Side Shim 

22. Subtract ring gear side shim from total differential 
shim, the remainder is the shim thickness needed 
on the pinion side of the housing. 
Example: Total Differential Shim - Ring Gear 
Side Shim = Pinion Gear Side Shim 
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23. Remove differential case with dummy bearings 
from the housing. 

24. Install new side bearing cones and cups on differ
ential case. 

25. Mount Dial Indicator C-3339A (1) to the housing 
(2) with indicator plunger against the opposite 
side of the housing. Zero the indicator. 

26. Spread housing. while measuring the distance 
with the dial indicator. 

CAUTION: Never spread housing over 0.38 mm 
(0.015 in.). Failure to follow these Instruction will 
damage the housing. 

27. Remove dial indicator. 

28. Install differential case (1) with bearing cups and 
shims (2) into the housing. 

29. Rotate the differential case several times to seat 
the side bearings. 

81=781 
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30. Remove Spreader W·129·B and Adapter Plates 
10068 (1) from housing (2). 

31. Install differential (1) bearing caps and bolts (2). 

32. lighten larger bearing cap to 160 N·m (118 ft. 
Ibs.) and small bearing to 100 N·m (74 ft. Ibs.). 

81cb4870 

B1c45dB6 



GEAR BACKLASH 

1. Position the dial indicator (1) plunger against a ring 
gear tooth (2). 

2. Push and hold ring gear upward while not allowing 
the pinion gear to rotate. 

3. Zero dial indicator face to pointer. 
4. Push and hold ring gear downward while not allow

ing the pinion gear to rotate. Dial indicator reading 
should be between 0.1 - 0.15 mm (0.004 - 0.006 
in.). If backlash is not within specifications transfer 
the necessary amount of shim thickness from one 
side of the differential housing to the other. 

5. Verify differential case and ring gear runout by 
measuring ring to pinion gear backlash at eight 
locations around the ring gear. Readings should 
not vary more than 0.05 mm (0.002 in.). If readings 
vary more than specified, the ring gear or the dif
ferential case is defective. 

6. If backlash is not within specifications adjust shims 
equally on both sides to obtain backlash specifica
tion. 

After the proper backlash is achieved, perlorm the 
Gear Contact Pattern procedure. 

81cec92d 

, .. ----FOR MORE BACKLASH------t 
DECREASE SHIM INCREASE SHIM 
THIS SIDE FOR THIS SIDE FOR 

MORE BACKLASH 
o 

INCREASE SHIM DeCREASE SHIM 
THIS SIDE FOR /' THIS SIDE FOR 

LESS BACKLASH LESS BACKLASH 

t ...... ---FOR LESS BACKLASH----... t 
816b8c6a 
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GEAR TOOTH CONTACT PATTERN 

The gear and pinion gear tooth contact patterns will 
show if the ring gear backlash has been adjusted cor
rectly. 

Ring and pinion gear tooth description: 

• Toe - (1) 
• Land - (2) 
• Drive Side - (3) 

• Root - (4) 

• Heel - (5) 
• Coast Side - (6) 

Paint six ring gear teeth 180 degrees apart with mark· 
ing compound. Rotate the pinion 4 full revolutions in 
each directions to obtain a contact pattern. 

Gear contact pattern correct. Backlash and pinion 
depth is correct. 

Ring gear too far away from pinion gear, coast side 
toe (1) and drive side heel (2). Decrease backlash, by 
moving the ring closer to the pinion gear. 

81bad3e2 

--- ----~---------- 80022005 

--- -------------- BOe2214b 



Ring gear too close to pinion gear, drive side toe (1) 
and coast side heel (2). Increase backlash, by moving 
the ring away from the pinion gear. 

Ring gear too far away from pinion gear, drive side 
heel (1) and coast side heel (2). Decrease backlash, 
by moving the ring closer to the pinion gear. 

Ring gear too close to pinion gear, drive side toe (1) 
and coast side toe (2). Increase backlash, by moving 
the ring away from the pinion gear. 

Pinion gear is set too low. Increase pinion gear height. 
by increasing the pinion depth shim thickness. 

-----________ -------BOe222dc 

8Oe2238f 
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Pinion gear is set too high. Decrease pinion depth, by 
decreasing the pinion depth shim thickness. 

DIFFERENTIAL BEARING PRELOAD CHECK 

80e223a6 

The final check on the differential assembly before installing the axles is torque to rotate pinion and differential com
bined. This will verify the correct differential bearing preload. 

Total Torque To Rotate (TTTR ) the differential is: Pinion Torque To Rotate plus 1.5 N·m ± 0.5 N·m (13 in. Ibs. ± 4.4 

in. Ibs.). 

NOTE: If TITR is too high, decrease shim thickness equally from both sides of the differential and check 
TTTR again. If TTTR is too low, increase shim thickness equally to both sides of the differential and check 
TTTR again. 

SPECIFICATIONS 

FRONT AXLE - 275FBI 

AXLE 

DESCRIPTION 

Gear Ratio 

Rear Gear Runout 

Rear Gear Backlash 

Pinion Torque To Rotate (PTTR) 

Total Torque To Rotate (TTTR) is: PTTR plus 

TORQUE 

DESCRIPTION N-m 

Drain Plug 60 

Differential Cover 46 

Bearing Cap (Larger) 160 

Bearing Cap (Small) 100 

Rear Gear Bolts 175 

Pinion Nut 500 

Axle Nut 330 

Hub Bearing Bolts 200 

SPECIFICATION 

4.10, 4.44, 4.88 

0.12 mm (0.005 in.) 

0.1 - 0.15 mm (0.004 - 0.006 in.) 

5 - 8 N·m (44 - 70 in. Ibs.) 

1.5 N·m ± 0.5 N·m (13 in. Ibs. ± 4.4 in. Ibs.) 

Ft. Lbs. In. Lbs. 

44 . 
34 -
118 

74 -
139 -
369 -
243 -
147 -
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SPECIAL TOOLS 

FRONT AXLE - 275FBI 

Holder C-3281 

DIAL INDICATOR C-3339A 

HANDLE C-4171 

SPREADER W-129-B 

BRIDGE 938 

SPLITTER 1130 

6730 PINION HEIGHT SET 

I,m &1'All 

@ til 
0:::::::2 I>-B5-2 &139 

&740 

~L!;J Cj 
&1'33 e.rn Eons &136 inr "ne 

PINION DEPTH SET 6730 

PULLER 8992 
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PINION BLOCK 10091 

SEAL INSTALLER 10011 

PLUG 10092 

ADAPTERS 10068 

CUP INSTALLER 10093 

SEAL INSTALLER 10069 
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ARBOR DISC 10094 

DUMMY BEARINGS 10120 

CONE NUT 10121 
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DIFFERENTIAL COVER 

REMOVAL 
1. With vehicle in neutral, position vehicle on hoist. 

2. Remove differential cover (1) fill plug (2). 

3. Remove differential cover (1) bolts (2). 

4. Remove cover and drain lubricant. 

81046241 

81C46245 
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INSTALLATION 
1. Ctean sealing surface on cover and housing. 

2. Apply a 4 mm (0.15 in.) bead of Mopar AXLE RTV 
(1) or equivaJent to the housing. 

CAUTION: If housing cover. is not installed within 
3 to 5 minutes, the cover must be cleaned and 
new RTV applied. Failure to follow these instruc
tions will result in a leak. 

3. Install cover (1) and tighten bolts (2) in a criss
cross pattern to 46 N·m (34 ft. Ibs.). 

4. Fill differential to specifications. 

5. Install cover (1) fill plug (2) and tighten to 60 N·m 
(44 ft. Ibs.). 

81c46245 

81046241 
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SHAFTS-AXLE 

REMOVAL 
1. With the vehicle in neutral, position vehicle on 

hoist. 

2. Remove brake caliper, caliper adapter, hub exten
sion, rotor and ABS sensor. 

3. Bend axle shaft hub nut (1) collar out of the axle 
keyway. 

4. Remove axle shaft hub nut (1). 

5. Remove four hub bearing bolts (1) from the back of 
the steering knuckle. 

6. Remove hub bearing from the steering knuckle. \ 

/ 
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7. Remove axle shaft (1) with hub bearing shim (2) 
from axle. 

INSTALLATION 
1. Clean axle shaft and apply a thin film of grease to 

the shaft splines and hub bore. 
2. Install axle shaft (1) with hub bearing shim (2) into 

the axle. 

81c89295 
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3. Install hub bearing in the knuckle. 

4. Install hub bearing bolts (1) and tighten to 200 N·m 
(147 ft. Ibs.). 

5. Install ABS sensor, brake rotor (1), hub extension 
(2), caliper adapter and caliper. 

6. Install axle hub nut (3) and tighten nut to 330 N·m 
(243 ft. Ibs.). 

7. Bend axle shaft hub nut (3) collar into axle keyway 
with a hammer and punch. 
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SEALS-AXLE SHAFT 

REMOVAL 
1. With the vehicle in neutral, position vehicle on 

hoist. 

2. Remove brake caliper, caliper adapter, hub exten
sion. rotor and ABS sensor. 

3. Bend axle shaft hub nut (1) collar out of the axle 
keyway. 

4. Remove axle shaft hub nut (1). 

5. Remove four hub bearing bolts (1) from the back of 
the steering knuckle. 

S. Remove hub bearing from the steering knuckle. 
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7. Remove axle shaft (1) with hub bearing shim (2) 
from axle. 

8. Remove axle seal (1) from axle yoke with seal 
puller (2). 
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INSTALLATION 
1. Install axle shaft seal into axle yoke with Installer 

10011 (1) Handle C-4171 (2). 

2. Clean axle shaft and apply a thin film of grease to 
the shaft splines and hub bore. 

3. Install axle shaft (1) with hub bearing shim (2) into 
the axle. 
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4. Install hub bearing in the knuckle. 

5. Instan hub bearing bolts (1) and tighten to 200 N·m 
(147 ft. Ibs.). 

6. Install ABS sensor, brake rotor (1), hub extension 
(2), caliper adapter and caliper. 

7. Install axle hub nut (3) and tighten nut to 330 N·m 
(243 ft. Ibs.). 

8. Bend axle shaft hub nut (3) collar into axle keyway 
with a hammer and Plinch. 
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SINGLE CARDAN UNIVERSAL JOINT 

REMOVAL 
1. Remove bearing cap snap rings (1) from the axle 

yoke (2) and stub shaft yoke (3). 

NOTE: Saturate bearing caps with penetrating 011 
prior to removal. 

2. Position receiver/socket (2) and driver/socket (1) on 
stub shaft yoke (3) in press. Prest;. bearing cup into 
receiver/socket (2). 

8187cca6 



3. Remove bearing cap (1) from stub shaft yoke (2). 

4. Position receiver/socket (2) under stub shaft yoke 
(3) remaining bearing cup and driver/socket (1) on 
U-joint cross in press. Press bearing cup into 
receiver/socket (2) 
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5. Remove bearing cap (1) from stub shaft yoke (2). 
Then remove stub shaft from U-joint cross. 

6. Position receiver/socket (2) and driver/socket (1) on 
shaft yoke (3) in press. Press bearing cup into 
receiver/socket (2). 
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7. Remove bearing cap (1) from shaft yoke (2). 

8. Position receiver/socket (2) under shaft yoke (3) 
remaining bearing cup and driver/socket (1) on 
U-joint cross in press. Press bearing cup into 
receiver/socket (2) 



9. Remove bearing cap (1) from shaft yoke (2). Then 
remove U-joint cross from shaft yoke. 

INSTALLATION 

CAUTION: Keep cross and bearing cap straight 
during installation. Failure to follow these instruc
tion will resurt in damage. 

1. Pack bearing caps 113 full of wheel bearing lubri
cant. Apply extreme pressure (EP), lithium-base 
lubricant to aid in installation. 

2. Position cross (1) in the shaft yoke (2). 

8187cdaO 
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3. Tap bearing cap into the yoke bores far enough to 
position cross. 

4. Position receiver/socket (1) on shaft yoke and driv
er/socket (2) on bearing cap in press. 

5. Press bearing cap into shaft yoke until bearing cap 
snap ring groove is visible and install snap ring. 

6. Position receiver/socket (1) on shaft yoke (2) and 
driver/socket on bearing cap in press. 

7. Press bearing cap into shaft yoke until bearing cap 
snap ring groove is visible and install snap ring. 
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8. Install stub shaft yoke (1) on U-joint cross (2). 

9. Tap fist bearing cap into the stub shaft yoke bore 
tar enough to position cross. 

10. Position receiver/socket (1) on shaft yoke (2) and 
driver/socket on bearing cap in press. 

11. Press bearing cap into stub shaft yoke until bear
ing cap snap ring groove is visible and install snap 
ring. 

8187da2f 
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12. Position receiver/socket (1) on stub shaft yoke 
and driver/socket (2) on bearing cap in press. 

13. Press bearing cap into stub shaft yoke until bear
ing cap snap ring groove is visible and install 
snap ring. 
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SEAL-PINION 

REMOVAL 
1. With the vehicle in neutral, position vehicle on 

hoist. 

2. Remove propeller shaft. , 

3. Bend pinion fI~nge (1) nut (2) collar lock out' of the 
pinion shaft keyway. 

4. Hold pinion flange (1) with Holder C-3281 (2) and 
remove pinion flange nut. . 

~ 
81c45d71 
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5. Mark a line across the pinion shaft and flange for 
installation reference. 

6. Remove pinion flange (1) with Pinion Flange Puller 
8992 (2). 

7. Remove pinion seal with a seal puller. 

INSTALLATION 
1. Install new pinion seal with Installer 10069 (1). 

2. Apply a light coat of teflon thread sealant, to pinion 
flange splines. 

8Oac7S8f 

81c88e5c 
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~ 
81c45d71 
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DIFFERENTIAL 

REMOVAL 
1. With vehicle in neutral, position vehicle on hoist. 

2. Remove differential cover (1) fill plug (2). 

3. Remove differential cover (1) bolts (2). 

4. Remove cover and drain lubricant. 

5. Remove axle shafts. 

81C46241 

81046245 



6. Loosen differential (1) bearing cap bolts (2). 

81c45d86 

7. Install Adapters 10068 (1) onto the housing (2). 

8. Loosen bearing cap bolts. 

81cb4870 
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9. Install Spreader W-129-B (1) onto the adapters and 
tighten the turnbuckle finger-tight. 

10. Mount attach Dial Indicator C-3339 (2) to housing 
and load indicator plunger against the opposite 
side of the housing. Zero the indicator. 

11. Spread the housing. while measuring the distance 
with the dial indicator (2). 

CAUTION: Never spread housing over 0.38 mm 
(0.015 in.). Failure to follow these Instruction will 
damage the housing. 

12. Remove dial indicator. 

13. Remove bearing caps, differential with bearing 
cups and preload shims. 

14. Remove the spreader. 

DISASSEMBLY 

NOTE: Tag all components with location. 

1. Remove ring gear bolts (1) from ring gear (2). 

2. Separate ring gear from differential case. 

B1cb486c 

81c5fb49 
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3. Remove thrust washer (1) from side gear (2). 

81C5fb73 

4. Remove side gear (1) from differential case (2). 

81c5fb87 



5. Remove first pinion mate shaft (1) from differential 
case (2). 

6. Remove second pinion mate shaft (1) from diff.er
ential case (2). 

81c5tba4 



7. Remove first set of pinion gears (1) with thrust 
washer from differential case (2). 

8. Remove third pinion mate shaft (1) from differential 
case (2). 

81c5fbde 

81c5fbf9 



3 .. 382 FRONT AXLE - 275FBI------------------ DR 

9. Remove second set of pinion gears (1) with thrust 
washer from differential case (2). 

10. Remove remaining side gear (1) from differential 
case (2). 

81C5fc11 

8105fc2e 



11. Remove side gear thrust washer (1) from differen
tial case (2). 

ASSEMBLY 

NOTE: Install components In original location. 

1. 'nstall side gear thrust washer (1) into differential 
case (2). 

81c5fe32 

81051032 
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2. Install side gear {1} into differential case (2). 

3. Install a set of pinion gears (1) with thrust washer 
into differentiaJ case (2). 

81c5fc2e 

81eSfe11 
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4. Instan pinion mate shaft (1) into differential case 
(2). 

5. Install next set of pinion gears (1) with thrust 
washer into differential case (2). 

e1c5fbf9 

81c5fc11 



6. Install a pinion mate shaft (1) into differential case 
(2). 

7. Install remaining pinion mate shaft (1) into differen
tial case (2). 

81e5ibc1 

81e5fba4 
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8. Install side gear (1) into differential case (2). 

81c5fb87 

9. Install thrust washer (1) on side gear (2). 

81c5l1:l73 
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10. Align ring gear (1) to differential case with two ring 
gear bolts (2). , 

11. Install remaining ring gear bolts and tighten to 175 
N·m (139 ft. Ibs.). 

81c5lc7b 

81c5fb49 



INSTALLATION 

,NOTE: If, ~ifferential bearings"or differential case 
are rep)~"d, Refer to adjustments for Differential' 
Bearing Preload and Gear Backlash procedures. 

1. Install Adapters 10068 (1) on the differ~ntiat hous- : 
ing (2). ' 

2. Install Spreader W·129·B (1)"on Adapters" 10068 
(2) and tighten spreader turnbuckle (3). finger-tight. 

81c8bOed 

81c8b13e 
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3. Mount Dial Indicator C·3339A (1) to the housing (2) 
with indicator plunger against the opposite side of 
the housing. Zero the indicator. 

4. Spread housing, while measuring the distance with 
the dial indicator. 

CAUTION: Never spread housing over 0.38 mm 
(0.015 in.). Failure to follow these Instruction will 
damage the housing. 

5. Remove dial indicator. 

6. Install differential case into the housing (2) with 
bearing cups and preload shims. Ensure differential 
bearing cups preload shims are seated in the hous
ing. Tap differential case to ensure bearings cups 
are seated in the housing. 

7. Install bearing caps and loosely install cap bo~ts. 

8. Remove spreader and adapters (1) from housing. 

81cb4810 
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9. Tighten large bearing cap bolts (2) to 160 N·m (118 
ft. Ibs.). Tighten small bearing cap bolts to 100 N·m 
(74 ft. Ibs.). 

10. Install axle shafts. 

11. Apply a bead of orange Mopar Axle RTV sealant 
or equivalent to the housing cover. 

CAUTION: If cover Is not Installed within 3 to 5 
minutes, the cover must be cleaned and new RTV 
applied. Failure to follow these instruction will 
cause a leak. 

12. Install cover (1) and tighten bolts (2) in a criss
cross pattern to 46 N·m (34 ft. Ibs.). 

81C45d86 

81c46245 
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13. Fill differential to specifications. 

14. Install cover (1) fill plug (2) and tighten to 60 N·m 
(44 ft. Ibs.). 

&1046241 
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BEARINGS-DIFFERENTIAL CASE 

REMOVAL 
1. Install Plug 10092 (1) into differential case this way 

to remove the large bearing (2). 

2. Install Splitter 1130 (1) under larger differential 
bearing (2). 

e1cb5271 

81cb5284 



3. Install Bridge 938 (1) on Bearing Splitter 1130 (2) 
and remove larger differential case bearing. 

4. Turn Plug 10092 (1) over, in other side of the dif
ferential case (2) to remove the small differential 
case bearing. 

I j I 1 

81cb5288 

81c8906f 



5. Install Splitter 1130 (1) under small differential 
bearing (2). 

6. Install Bridge 938 on Bearing Splitter 1130 (1) and 
remove small differential case bearing. 

INSTALLATION 

WARNING: Use tongs or welding gloves when 
handling heated components. Failure to follow 
these instructions will result in personal Injury. 

CAUTION: Bearings (1) are installed using a Bear
ing Heater (2). Use only a bearing heater/hot plate 
and follow manufacture's Instructions. Heat com
ponents to 100 - 149 Celsius (212° Min. - 3000 Max 
Fahrenheit). Never use an open flame to heat com
ponents. Never leave components on heater for an 
extended amount of time. If component is discol
ored after heating, the component has been over
heated and must not be used. Failure to follow 
these instructions will result in component 
damage. 

81c89077 

813d1d1a 



1. Heat ring gear side differential bearing to 100 - 149 
Celsius (212° Min. - 3000 Max Fahrenheit). Install 
bearing (1) on differentiaJ (2) with tongs or welding 
gloves. 

NOTE: Ring gear side differential bearing can also 
be install with Installer 8151 (1) and a press. 

81c88997 

81c8899b 
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2. Heat pinion gear side differential bearing to 100 • 
149 Celsius (212° Min. - 3000 Max Fahrenheit). 
Install bearing (1) on differential (2) with tongs or 
welding gloves. 

81c889a7 
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PINION GEAR/RING GEARITONE RING 

REMOVAL 

NOTE: The ring and pinion gears are service in a 
matched set. Never replace the ring gear/pinion 
gear without replacing the other matching gear. 

1. Remove differential case from the axle housing. 

2. Remove ring gear bolts (1) from ring gear (2). 

3. Separate ring gear from differential case. 

4. Bend pinion flange (1) nut (2) collar out pinion shaft 
keyway with a hammer and punch. 

81c5fb49 
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5. Hold pinion flange (1) with Holder C~3281 (2) and 
remove 50 mm pinion nut. 

6. Remove pinion flange (1) with Puller 8992 (2). 

7. Drive pinion out of the housing with a dead blow 
hammer. 

8. Remove pinion bearing preload shim (1) from pin
ion gear (2). 

~ 
81045d71 

8Oec758f 
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9. Remove pinion spacer (1) from pinion gear (2). 

81C5ce92 

10. Position Splitter 1130 under the rear pinion bear-
ing (2). 

81c88e8f 
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11. Press pinion rear bearing (1) of the pinion shaft 
(2) with a press. 

12. Remove pinion seal with a seal puller. 

13. Remove front pinion bearing (1) from axle housing 
(2). 

81c88896 

81c5ce9d 
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14. Remove front pinion bearing cup (1) with a ham
mer and brass drift (2). 

15. Remove rear pinion bearing cup (1) with a ham
mer and brass drift (2). 

81c88dc3 



bearing cup bore. 
16. Remove pinion depth shim (1) from rear pinion ( 

INSTALLATION 
1. Install front pinion bearing cup with Installer 10093 

(1) and handle C-4171 (2). 

81c88fldc 
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2. Install pinion depth shim (1) in rear pinion bearing 
cup bore. 

3. Install rear pinion bearing cup with Installer 10093 
(1) and handle C-4171 (2). 

( 

;7 

81eE!8&:18 



WARNING: Use tongs or welding gloves when 
handling heated components:· F.Uure to follow 
these instructions will result in personal Injury. 

CAUTION: Pinion bearings (1) are installed using a 
Bearing Heater (2). Use only a bearing heaterlhot 
plate and follow manufacture's instructions. Heat 
components to 100 - 149 Celsius (212° Min •• 300° 
Max Fahrenheit). Never use an open flame to heat 
components. Never leave components on heater 
for an extended, 'amount of time. I( component Is 
discolored after heatjng, the component has been 
overheated and must not be used •. Failure to fol
low thes~ Instructions will result in component 
d8ma~e. 

4. Heat rear pinion bearing to 100 • 149 Celsius (212° 
Min. w 3000 Max Fahrenheit) and install bearing (1) 
on pinion (2) with tongs or welding gloves. 

813dfdla 

81cb4e.fb 
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5. Rear pinion bearing (1) can also be installed with 
Installer 8148 (2) and a press. 

6. Install pinion spacer (1) on pinion gear (2). 

81C5ce92 
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7. Install pinion bearing preload shim (1) on pinion 
gear (2). 

8. Install pinion gear (1) into differential housing. 

~--------------~----I 
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9. Heat front pinion bearing to 100 - 149 Celsius 
(2120 Min. - 3000 Max Fahrenheit) and install bear
ing (1) on pinion (2) with tongs or welding gloves. 

10. Install pinion seal with Installer 10069 (1). 

81cb49b7 

81cB8e5c 



11. Install pinion flange on pinion shaft. 

12. Hold pinion flange (1) with Holder C-3281 (2) and 
tighten pinion flange nut to 500 N·m (369 ft. Ibs.). 

13. Bend pinion flange (1) nut (2) collar into pinion 
keyway with a hammer and punch. 



3·410 FRONT~LE -275FBI~~~~~~~~~~~~~~~~~~DR 

14. Align ring gear (1) to differential case with two 
new ring gear borts (2). 

15. Install remaining new ring gear bolts and tighten 
to 175 N·m (139 ft. Ibs.). 

a'c5fc7b 

B1c5fb49 



16. Install differential into housing. 

17. Check Total Torque To Rotate. TTTR is: Pinion 
Torque To Rotate plus 1.5 N·m ± 0.5 N·m (13 in. 
Ibs. ± 4.4 in. Ibs.). 

NOTE: If TTTR is too high, decrease shim thick
ness equally from both sides of the differential 
and check TTTR again. If TTTR is too low, increase 
shim thickness equally to both sides of the differ
ential and check TTTR again. 

18. Verify ring gear backlash and gear contact 
pattern. 
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DIAGNOSIS AND TESTING 

REAR AXLE - 9 1/4 

FLUID CHECK 
Filling an axle to the bottom of the fill hole may result in an over fill condition. This can cause fluid foaming which 
will result in inadequate lubrication to the axle components. To check axle fluid, park vehicle on a level surface. Take 
a piece of wire and make a 90 degree bend two inches from the end of the wire. Insert the wire into the fill plug 
hole and use it like a dipstick. Remove the wire and measure from the 90 degree bend to the oil level. Refer to 
specification for the correct measurement. 

GEAR NOISE 
Axle gear noise can be caused by insufficient lubricant, incorrect backlash, incorrect pinion depth, tooth contact, 
worn/damaged gears, or the carrier housing not having the proper offset and squareness. 

Gear noise usually happens at a specific speed range. The noise can also occur during a specific type of driving 
condition. These conditions are acceleration, deceleration, coast, or constant load. 

When road testing. first warm-up the axle fluid by driving the vehicle at Jeast 5 miles and then accelerate the vehicle 
to the speed range where the noise is the greatest. Shift out-of-gear and coast through the peak-noise range. If the 
noise stops or changes greatly check for: 

• Insufficient lubricant. 
• Incorrect ring gear backlash. 
• Gear damage. 

Differential side gears and pinions can be checked by turning the vehicle. They usually do not cause noise during 
straight-ahead driving when the gears are unloaded. The side gears are loaded during vehicle turns. A worn pinion 
shaft can also cause a snapping or a knocking noise. 

BEARING NOISE 
The axle shaft, differential and pinion bearings can all produce noise when worn or damaged. Bearing noise can be 
either a whining, or a growling sound. 

Pinion bearings have a constant-pitch noise. This noise changes only with vehicle speed. Pinion bearing noise will 
be higher pitched because it rotates at a faster rate. Drive the vehicle and load the differential. If bearing noise 
occurs, the rear pinion bearing is the source of the noise. If the bearing noise is heard during a coast the front 
pinion bearing is the source. 

Differential bearings usually produce a low pitch noise. Differential bearing noise is similar to pinion bearing noise. 
The pitch of differential bearing noise is also constant and varies only with vehicle speed. 

Axle shaft bearings produce noise and vibration when worn or damaged. The noise generally changes when the 
bearings are loaded. Road test the vehicle. Turn the vehicle sharply to the left and to the right. This wiIJ load the 
bearings and change the noise level. Where axle bearing damage is slight, the noise is usually not noticeable at 
speeds above 30 mph. 

LOW SPEED KNOCK 
Low speed knock is generally caused by: 

• Worn U-joint. 
• Worn side gear thrust washers. 
• Worn pinion shaft bore. 

VIBRATION 
Vibration at the rear of the vehicle is usually caused by a: 

• Damaged drive shaft. 
• Missing drive shaft balance weight(s). 
• Worn or out-ot-balance wheels. 
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• Loose wheel lug nuts. 
• Worn U-joint(s). 
• Loose/broken springs. 
• Damaged axle shaft bearing(s). 
• Loose pinion gear nut. 
• Excessive pinion yoke run out. 
• Bent axle shaft(s). 

Check for loose or damaged front-end components or engine/transmission mounts. These components can contrib
ute to what appears to be a rear end vibration. Do not overlook engine accessories, brackets and drive belts. 

NOTE: All driveline components should be examined before starting any repair. 

DRIVELINE SNAP 
A snap or clunk noise when the vehicle is shifted into gear (or the clutch engaged), can be caused by: 

• High engine idle speed. 
• Transmission shift operation. 
• Loose engine/transmission/transfer case mounts. 

• Worn U-joints. 
• Loose spring mounts. 
• Loose pinion gear nut and yoke. 
• Excessive ring gear backlash. 
• Excessive side gear to case clearance. 

The source of a snap or a clunk noise can be determined with the assistance of a helper. Raise the vehicle on a 
hoist with the wheels free to rotate. Instruct the helper to shift the transmission into gear. Listen for the noise, a 
mechanics stethoscope is helpful in isolating the source of a noise. 

DIAGNOSTIC CHART 

Condition Possible Causes Correction 

Wheel Noise 1. Wheel loose. 1. Tighten loose nuts. 

2. Worn wheel bearing. 2. Replace bearing. 

Axle Shaft Noise 1. Misaligned axle tube. 1. Inspect axle tube alignment. 
Correct as necessary. 

2. Bent or sprung axle shaft 2. Inspect and correct as necessary. 

Axle Shaft Broke 1. Misaligned axle tube. 1. Replace the broken shaft after 
correcting tube mis-alignment. 

2 Vehicle overloaded. 2. Replace broken shaft and avoid 
excessive weight on vehicle. 

3. Erratic clutch operation. 3. Replace broken shaft and avoid 
or correct erratic clutch operation. 

4. Grabbing clutch. 4. Replace broken shaft and inspect 
and repair clutch as necessary. 



Condition Possible Causes Correction 

Differential Cracked 1. Improper adjustment of the 1. Replace case and inspect gears 
differential bearings. and bearings for further damage. 

Set differential bearing pre-load 
properly. 

2. Excessive ring gear backlash. 2. Replace case and inspect gears 
and bearings for further damage. 
Set ring gear backlash properly. 

3. Vehicle overloaded. 3. Replace case and inspect gears 
and bearings for further damage. 

T Avoid excessive vehicle weight. 

4. Erratic clutch operation. 4. Replace case and inspect gears 
and bearings for further damage. 
Avoid erratic use of clutch. 

Differential Gears Scored 1. Insufficient lubrication. 1. Replace scored gears. Fill 
differential with the correct fluid type 
and quantity. 

2. Improper grade of lubricant. 2. Replace scored gears. Fill 
differential with the correct fluid type 
and quantity. 

3. Excessive spinning of one 3. Replace scored gears. Inspect all 
wheel/tire. gears, pinion bores, and shaft for 

damage. Service as necessary. 

Loss Of Lubricant 1. Lubricant level too high. 1. Drain lubricant to the correct 
level. 

2. Worn axle shaft seals. 2. Replace seals. 

3. Cracked differential housing. 3. Repair as necessary. 

4. Worn pinion seal. 4. Replace seal. 

5. Worn/scored yoke. 5. Replace yoke and seal. 

6. Axle cover not properly sealed. 6. Remove, clean and seal cover. 

Axle Overheating 1. Lubricant level low. 1. Fill differential to correct level. 

2. Improper grade of lubricant. 2. Fill differential with the correct 
fluid type and quantity. 

3. Bearing pre-loads too high. 3. Adjust bearing pre-loads. 

4. Insufficient ring gear backlash. 4. Adjust ring gear backlash. 

Gear Teeth Broke 1. Overloading. 1. Replace gears. Examine other 
gears and bearings for possible 
damage. 

2. Erratic clutch operation. 2. Replace gears and examine the 
remaining parts for damage. Avoid 
erratic clutch operation. 

3. Ice-spotted pavement. 3. Replace gears and examine 
remaining parts for damage. 

4. Improper adjustments. 4. Replace gears and examine 
remaining parts for damage. Ensure 
ring gear backlash is correct. 
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Condition Possible Causes 

Axle Noise 1. I nsufficient lubricant. 

2. Improper ring gear and pinion 
adjustment. 

3. Unmatched ring gear and pinion. 

4. Worn teeth on ring gear and 
pinion. 

S. Loose pinion bearings. 

6. Loose differential bearings. 

7. Ring gear run-out. 

8. Loose differential bearing cap 
bolts. 

9. Housing not machined properly. 

REMOVAL 
1. With vehicle in neutral. position vehicle on hoist. 

2. Position a lift under axle and secure axle to lift. 

3. Remove all brake components. 

4. Remove axle vent hose. 

5. Mark propeller shaft and companion flange for 
installation alignment reference. 

6. Remove propeller shaft. 

7. Remove shock absorbers (3) from axle (2). 

Correction 

1. Fill differential with the correct 
fluid type and quantity. 

2. Check ring gear and pinion 
contact pattern. Adjust backlash or 
pinion depth. 

3. Replace gears with a matched 
ring gear and pinion. 

4. Replace ring gear and pinion. 

5. Adjust pinion bearing pre-load. 

6. Adjust differential bearing 
pre-load. 

7. Measure ring gear run-out 
Replace components as necessary. 

8. Inspect differential components 
and replace as necessary. Ensure 
that the bearing caps are torqued to 
the proper specification. 

9. Replace housing. 



8. Remove U-bolts (5) from axle. 

9. Remove axle from the vehicle. 

INSTALLATION 
1. Raise axle with lift and align to the leaf spring cen a 

tering bolts. 

2. Install axle U-bolts (5) and tighten to 149 N·m (110 
ft. Ibs.). 

3. I nstall shock absorbers to axle and tighten to spec-
ification. 

4. Install all brake components. 

5. Install axle vent hose. 

6. Install propeller shaft with reference marks aligned 
and tighten to specification. 

7. Fill differential to specifications. 

BOd34a8f 

SOd34a8f 
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ADJUSTMENTS 

PINION DEPTH-BEARING PRELOAD-GEAR BACKLASH 
Ring gear and pinion are supplied as matched sets. 
Identifying numbers for the ring gear and pinion are 
painted onto the pinion gear shaft and the side of the 
ring gear. A plus (+) number, minus (-) number or zero 
(0) along with the gear set sequence number (2) (01 
to 99) is on each gear. This first number is the amount 
(in thousandths of an inch) the depth varies (1) from 
the standard depth setting of a pinion marked with a 
(0). The next two numbers are the sequence number 
of the gear set. The standard depth provides the best 
teeth contact pattern. 

Compensation for pinion gear (5) depth variance is 
achieved with select shims (4). The shims are placed 
behind the rear pinion bearing (3). 

If installing a new gear, note the depth variance num
ber of the original and replacement pinion. Add or sub
tract this number from the original depth shim/oil 
slinger to compensate for the difference in the depth 
variances. The numbers represent thousands of an 
inch deviation from the standard. If the number is neg
ative, add that value to the required thickness of the 
depth shims. If the number is positive, subtract that 
value from the thickness of the depth shim. 

Q) 
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Pinion Gear Depth Variance Chart: Note where Old and New Pinion Marking columns intersect. Intersecting figure 
represents plus or mjnus the amount needed. 

PINION GEAR DEPTH VARIANCE 

Original Pinion Replacement Pinion Gear Depth Variance 
Gear Depth 

Variance -4 -3 -2 1 0 +1 +2 +3 +4 

+4 +0.008 +0.007 +0.006 +0.005 +0.004 +0.003 +0.002 +0.001 0 

+3 +0.007 +0.006 +0.005 +0.004 +0.003 +0.002 +0.001 0 -0.001 

+2 +0.006 +0.005 +0.004 +0.003 +0.002 +0.001 0 -0.001 -0.002 

+1 +0.005 +0.004 +0.003 +0.002 +0.001 0 -0.001 -0.002 -0.003 

0 +0.004 +0.003 +0.002 +0.001 0 -0.001 -0.002 -0.003 -0.004 

-1 +0.003 +0.002 +0.001 0 -0.001 -0.002 -0.003 -0.004 -0.005 

-2 +0.002 +0.001 0 -0.001 -0.002 -0.003 -0.004 -0.005 -0.006 

-3 +0.001 0 -0.001 -0.002 -0.003 -0.004 -0.005 -0.006 -0.007 

-4 0 -0.001 -0.002 -0.003 -0.004 -0.005 -0.006 -0.007 -0.008 



PINION DEPTH MEASUREMENT 

Measurements are taken with pinion bearing cups and 
pinion bearings installed in the housing. Take mea
surements with Pinion Gauge Set and DiaJ Indicator 
C-3339 (1). 

1. Assemble Pinion Height Block 6739 (3), Pinion 
Block 8542 (6) and rear pinion bearing onto Screw 
6741 (5). 

2. Insert pinion block (1), pinion height block (2), rear 
bearing, and screw into the housing through pinion 
bearing cups. 

3. Install front pinion bearing and Cone-Nut 6740 onto 
the screw. Tighten cone-nut until Torque To Rotate 
the screw is 1.7 N·m (15 in. Ibs.). 

4. Place Arbor Disc 8541 (1) on Arbor 0-115-3 (3) in 
pOSition in the housing side bearing cradles. Install 
differential bearing caps on arbor discs and tighten 
cap bolts to 41 N·m (30 ft. Ibs.). 

Q) 
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5. Assemble Dial Indicator C-3339 (3) into Scooter 
Block 0-115-2 (2) and secure set screw. 

6. Place Scooter Block/Dial Indicator in position in 
axle housing so dial probe and scooter block are 
flush against the rearward surface of the pinion 
height block. Hold scooter block in place and zero 
the dial indicator. Tighten dial indicator face lock 
screw. 

7. Slide the dial indicator probe across the gap 
between the pinion height block and the arbor bar 
(1) with the scooter block against the pinion height 
block. Continue moving the dial probe to the crest 
of the arbor bar and record the highest reading. 

8. Select a shim equal to the dial indicator reading 
plus or minus the pinion depth variance number on 
the pinion gear. If the depth variance is -2, add 
0.002 in. to the dial indicator reading. If the depth variance is +2, subtract 0.002 in. from the dial indicator read
ing. 

9. Install pinion gear and establish Pinion Torque To 
Rotate (PTTR) with and inch pound torque wrench 
(2). 

DIFFERENTIAL BEARING PRELOAD AND GEAR BACKLASH 
1. Turn each thread adjuster inward with Wrench 

C-4164 until differential bearing end-play is elimi
nate and ring gear backlash is approximately 0.25 
mm (0.01 in.). Seat bearing cups by rapidly rotating 
the pinion gear a half turn back and forth several 
times. 

2. Install dial indicator (1) with plunger position 
against drive side of a ring gear tooth. Measure 
and record backlash at 4 positions, 90 degrees 
apart around the ring gear. Mark lowest backlash 
position on the ring gear and make all backlash 
measurements at this location. 

8Oc07132 
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3. Loosen left-side adjuster and tighten right-side 
threaded adjuster with WrenCh C-4164 (3) to obtain 
a backlash of 0.076 - 0.102 mm (0.003 - 0.004 in.). 

4. Tighten both adjusters to 14 N·m (10 ft. Ibs.). Seat 
differential bearing cups by rapidly rotating the pin
ion gear a half turn back and forth several times. 

5. Tighten differential bearing cap bolts 136 N·m (100 
ft. Ibs.). 

6. Tighten right-side threaded adjuster to 102 N·m (75 
ft. Ibs.). Seat differential bearing cups by rapidly 
rotating the pinion gear a half turn back and forth 
several times. Continue this procedure until right
side adjuster torque remains a constant 102 N·m 
(75 ft. Ibs.). 

7. Measure the ring gear backlash. Backlash should 
be 0.12 - 0.20 mm (0.005 - 0.008 in.). 

Q Q 
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If backlash is less than 0.12 mm (0.005 in.) increase the torque on the right-side threaded adjuster until specified 
backlash is obtained. 
If backlash is more than 0.20 mm (0.008 in.) repeat procedure from the beginning. 

8. Tighten left-side threaded adjuster to 102 N·m (75 ft. Ibs.). Seat differential bearing cups by rapidly rotating the 
pinibn gear a half turn back- and forth several times. Continue this procedure until left-side adjuster torque 
remains a constant 102 N·m (75 ft. Ibs.). 

9. Install threaded adjuster locks and tighten the lock screws to 10 N·m (90 in. Ibs.). 

10. Measure and backJash at 4 positions, 90 degrees apart around the ring gear. Maximum ring gear backlash 
variation is 0.076 mm (0.003 in.). 

GEAR CONTACT PATTERN 
1. Wipe clean each tooth of the ring gear. 

2. Apply gear marking compound to all of the ring 
gear teeth. 

3. Verify bearing cap botts are torque to specification. 

4. Apply parking brakes lightly to create at 14 N·m (10 
ft. Ibs.) pinion rotating torque. 

5. Rotate the pinion/pinion yoke 4 full revolutions in 
each directions. 

6. Read gear tooth contact pattern. 

Gear contact pattern is correct. Backlash and pinion 
depth is correct. 

Ring gear too far away from pinion gear, coast side 
toe (1) and drive side heel (2). Decrease backlash, by 
moving the ring closer to the pinion gear using the 
adjusters. 

-- --------------------------- ~~5 

---- ------------------ 8Oe2214b 
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Ring gear too close to pinion gear. drive side toe (1) 
and coast side heel (2). Increase backlash, by moving 
the ring away from the pinion gear using the adjusters. 

Ring gear too far away from pinion gear, drive side 
heel (1) and coast side heel (2). Decrease backlash, 
by moving the ring closer to the pinion gear using the 
adjusters. 

Ring gear too close to pinion gear, drive side toe (1) 
and coast side toe (2). Increase backlash, by moving 
the ring away from the pinion gear using the adjusters. 

Pinion gear set too low. Increase pinion gear height. 
by increasing the pinion depth shim thickness. 

------------------.- 8Oe222bd 

---- ----8Oe222dc 
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Pinion gear set too high. Decrease pinion depth, by 
decreasing the pinion depth shim thickness. 

SIDE GEAR CLEARANCE 

--- 80822386 

Visual inspect differential case, pinion mate shaft, axle shaft end button, C-Iock, differential pinion gears, differential 
side gears and washers for damage or excessive wear. Replace damaged components. 

1. Assemble differential and install. 

2. Install differential pinion mate shaft locking screw to locate the shaft without torque it down. 

3. Mount dial indicator base on the axle tube flange. 

4. Push axle shaft inward until its end touches differential pinion mate shaft. Set dial indicator plunger on the end 
of axle shaft flange surface and zero dial indicator. 

5. Pull axle shaft out until it stops and record dial indicator end-play reading. Rotate axle shaft about 180 degrees 
and record dial indicator end-play reading again. Two readings should be within 0.05 mm (0.002 in.). 

6. Conduct the same procedure on the axle shaft on the opposite side. 

End-play specification should be 0.13 mm ~ 0.38 mm (0.005 - 0.015 in.). If specification can not be met, shim side 
gears and/or replace differential case. 

SPECIFICATIONS 

REAR AXLE - 9 1/4 

AXLE 

DESCRIPTION 

Axle Ratio 

Differential Case Flange Runout 

Differential Case Clearance 

Ring Gear Diameter 

Ring Gear Backlash 

Ring Gear Runout 

Pinion Torque To Rotate - New Bearings 

Pinion Torque To Rotate - Original Bearings 

Fill Level - From Bottom of Fill Hole 

TORQUE 

DESCRIPTION N·m 

Differential Cover Bolts 41 

Bearing Cap Bolts 136 

Ring Gear Bolts 157 

Pinion Nut Minimum 285 

SPECIFICATION 

3.21,3.55,3.92 

0.076 mm (0.003 in.) 

0.12 mm (0.005 in.) 

235 mm (9.25 in.) 

0.12 - 0.20 mm (0.005 - 0.008 in.) 

0.12 mm (0.005 in.) 

1.7 - 4 N·m (15 - 35 in. Ibs.) 

1 - 2 N·m (10 - 20 in. Ibs.) 

6 mm (1/4 in.) ± 6 mm (1/4 in.) 

Ft. Lb •• In. Lbs. 

30 -
100 -
115 -
210 -



DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Adjuster Lock Screw 10 7.5 90 

Backing Plate Bolts 65 48 -
Pinion Mate Shaft Lock 

11 8 -
Screw 

Axle U-Bolt Nuts 149 110 -
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SPECIAL TOOLS 

REAR AXLE - 9 1/4 

PULLER C-293 ... PA 

PLUG C-293-3 

ADAPTERS C-293-37 

ADAPTERS C-293-47 

INSTALLER C-3095-A 

DIAL INDICATOR SET C-3339A 

INSTALLER C-371B 

INSTALLER C-4076 ... B 

WRENCH C-4164 

HANDLE C-4171 
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PULLER C-452 

INSTALLER C-419B 

HANDLE C-4735 

INSTALLER C-4213 

INSTALLER 0-129 

REMOVER C-4307 

REMOVER 6310 

INSTALLER C-4308 

HOLDER 6719A 

INSTALLER C-4345 
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PINION GAUGE SET 67301677416775 

FIXTURE 8136 

ARBOR DISCS 8541 

PINION BLOCK 8542 
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COVER-DIFFERENTIAL 

REMOVAL 
1. With vehicle in neutral, position vehicle on hoist. 

2. Remove drain plug. 

3. Remove cover bolts. 

4. Remove cover and drain lubricant. 

INSTALLATION 
1. Apply a 6.35mm (1/4 in.) bead of Mopar Silicone 

Rubber Sealant (1) or equivalent to the cover (2). 

CAUTION: If housing cover is not installed within 
3 to 5 minutes, the cover must be cleaned and 
new RTV applied. Failure to follow these instruc
tions will result in a leak. 

2. Install cover and identification tag. lighten cover 
bolts in a criss-cross pattern to 41 N·m (30 ft. Ibs.). 

3. Fill differential with lubricant to specifications. 

4. Install fill plug. 

8Oa534a8 
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SHAFT-AXLE 

REMOVAL 
1. With vehicle in neutral, position vehicle on hoist. 
2. Remove wheel and tire assembly. 
3. Remove brake caliper (3), adapter (2) and rotor (1). 

4. Remove differential housing cover and drain lubri· 
cant. 

5. Rotate differential case' so pinion mate shaft lock 
screw is accessible. Remove lock screw'(1) and 
pinion mate shaft (2) from differential case. 

6. Push axle shaft (2) inward and remove C-Iock (1) 
from the axle shaft. 

8Obe4604 

B0be4603 
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7. Remove axle shaft (1) carefully to prevent damage 
to the shaft bearing and seal in the axle tube. 

INSTALLATION 
1. Lubricate bearing bore and seal lip with gear lubri-

cant. 

2. Install axle shaft and engage into side gear splines. 

NOTE: Use care to prevent shaft splines from 
damaging axle shaft seal. 

3. Insert C-Iock (1) in end of axle shaft (2) then push 
axle shaft outward to seat C-Iock in side gear (3). 

4. Insert pinion shaft into differential case and through 
thrust washers and differential pinions. 

5. Align hole in pinion mate shaft (2) with hole in the 
differential case and install lock screw (1) with Loc
tite® on the threads. Tighten lock screw to 11 N·m 
(S ft. Ibs.). 

6. Install differential cover and fill with gear lubricant 
to the bottom of the fill plug hole. 

7. Install brake rotor. caliper adapter and caliper. 

S. Install wheel and tire. 

80be4603 
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SEAL-AXLE SHAFT 

REMOVAL 
1. Remove axte shaft. 
2. Remove axle shaft seal (1) from the axle tube with 

a seal puner. 

INSTALLATION 
1. Wipe the axle tube bore clean. Remove any old 

sealer or burrs from the tube. 

2. Coat the lip of the new seal with axle lubricant and 
install a seal with Installer C-4076-B and Handle 
C-4735. 

NOTE: When tool contacts the axle tube, the seal 
Is Installed to the correct depth. 

3. Install the axle shaft (1). 

4. Install differential cover and fill with gear lubricant 
to the bottom of the fill plug hole. 

8Od18844 



BEARING-AXLE 

REMOVAL 
1. Remove axle shaft. 

2. Remove axle shaft seal from axle tube with a small 
pry bar. 

NOTE: The seal and bearing can be removed at 
the same time with the bearing removal tool. 

3. Remove axle shaft bearing with Bearing Remover 
6310 (2) (3) (4) (5) and Foot 6310-9 (7). 

INSTALLATION 
1. Wipe axle tube bore clean and remove any old 

sealer or burrs from the tube. 

2. Install axle shaft bearing with Installer C-4198 and 
Handle C-4171. Drive bearing in until tool contacts 
the axle tube. 

NOTE: Bearing is installed with the bearing part 
number against the installer. 

3. Coat lip of the new axle seal with axle lubricant 
and install with Installer C-4076-8 and Handle 
C-473S. 

4. Install the axle shaft (1). 

5. Install differential cover and fill with gear lubricant 
to the bottom of the fill plug hole. 

® 
80c07121 
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SEAL-PINION 

REMOVAL 
1. Mark universal joint, companion flange and pinion 

shaft for installation reference. 

2. Remove propeller shaft from the companion flange. 

3. Remove the brake rotors to prevent any drag. 

4. Rotate companion flange three or four times. 

5. Record pinion torque to rotating (1) with an inch 
pound torque wrench (2). 

6. Install two bolts into the companion flange threaded 
holes, 1800 apart. Position Holder 6719A against 
the companion flange and install and tighten two 
bolts and washers into the remaining holes. 

7. Hold the companion flange with Holder 6719A and 
remove pinion nut and washer. 

B. Mark a line across the pinion shaft and flange for 
installation reference. 

9. Remove companion flange with Puller C-4S2 (2). 

10. Remove pinion seal with seal puller or slide-ham
mer mounted screw. 

80c07132 
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INSTALLATION 
1. Apply a light coating of gear lubricant on the lip of 

pinion seal. 

2. Install new pinion seal (3) with Handle C-4735 and 
Installer C-4076-B (1). 

3. Install flange on the pinion shaft with the reference 
marks aligned. 

4. Install two bolts into the threaded holes in the com~ 
pan ion flange, 1800 apart. 

5. Position Holder 6719A (2) against the companion 
flange and install a bolt and washer into one of the 
remaining threaded holes. lighten the bolts so 
holder is held to the flange. 

6. Install companion flange on pinion shaft with 
Installer C-3718 and Holder 6719A. 

7. Install pinion washer and a new pinion nut. The 
convex side of the washer must face outward. 

8. Hold companion flange with Holder 6719A (2) and 
tighten pinion nut with a torque wrench (3) to 285 
N·m (210 ft. Ibs.). 

NOTE: Do not exceed the minimum torque 285 
N·m (210 ft. Ibs.) when installing the pinion nut at 
this point. 

80c07131 
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9. Rotate pinion several times to ensure pinion bear
ings are seated. 

10. Measure pinion torque to rotate (1) with an inch 
pound torque wrench (2). Pinion torque to rotate 
should be equal to recorded reading plus an addi
tional 0.56 N·m (5 in. fbs.). 
If pinion torque to rotate is low, tighten pinion nut 
in 6.8 N·m (5 ft. Ibs.) increments until pinion 
torque to rotating is achieved. 

CAUTION: Never loosen pinion nut to decrease 
pinion bearing rotating torque. If pinion torque to 
rotating is exceeded, a new collapsible spacer 
must be installed. Failure to follow these instruc
tions will result in damage to the axle. 

11. Install propeller shaft. 

12. Install rear brake rotors components. 

80c07132 
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DIFFERENTIAL 

REMOVAL 
1. Remove filler plug from the differential cover. 

2. Remove differential cover and drain the lubricant. 

3. Clean housing cavity with flushing oil, light engine 
oil or a lint free cloth. 

NOTE: Do not use steam, kerosene or gasoline to 
clean the housing. 

4. Remove axle shafts. 

5. Remove RWAUABS sensor from housing. 

NOTE: Side play resulting from bearing races 
being loose on case hubs requires replacement of 
the differential case. 

6. Mark differential housing and bearing caps (3) for 
installation reference. 

7. Remove bearing threaded adjuster lock from each 
bearing cap. 

8. Loosen differential bearing cap bolts. 

9. Loosen differential bearing adjusters through the 
axle tubes (1) with Wrench C-4164 (3). 

10. Hold differential case while removing bearing caps 
and adjusters. 

NOTE: Tag the differential bearing cups and 
threaded adjusters to indicate their location. 

11. Remove differential case. 

DISASSEMBLY 
1. Rotate one pinion gear (2) with thrust washer (3) to 

the differential window (1) and remove gear and 
thrust washer. 

Q Q 
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2. Rotate remaining pinion gear (3) with thrust washer 
(2) lo the differential window (1) and remove gear 
and washer. 

3. Remove differential side gears (1) (2) and thrust 
washers. 

ASSEMBLY 

NOTE: If same gears and thrust washers are being 
used, install them into their original locations. 

1. Lubricate all differential components with axle lubri
cant. 

2. Install differential side gears (2) and thrust washers 
through differential window (1). 
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3. Install first pinion gear (3) with thrust washer into 
differential window (1) and side gears (2). Rotate 
pinion gear into the case. 

4. Install remaining pInion gear and thrust washer. 
Rotate gears to align hole in the pinion gears with 
hole in the differential case. 

5. Slide pinion shaft (4) into the case and through the 
pinion gears (3) to align the gears. 

INSTALLATION 
1. Apply a coating of hypoid gear lubricant to the dif

ferential bearings, bearing cups, and threaded 
adjusters. A dab of grease can be used to keep the 
adjusters in position. 

2. Install differential assembly into the housing. 

3. Install differential bearing caps (4) in their original 
locations. 

4. Install bearing cap bolts and tighten the upper bolts 
to 14 N·m (10 ft. Ibs.). Tighten lower bolts finger
tight until the bolt head is seated. Then perform the 
differential bearing preload and adjustment proce
dure. 

NOTE: Be sure that all bearing cap bolts are tight .. 
ened to their final torque of 136 N·m (100 ft. Ibs.) 
before proceeding. 



DR ------------------- REAR AXLE .. 9 1/4 3 .. 439 

5. Install axle shafts. 

6. Apply a bead of orange MoparTM Axle RTV Sealant 
(1) or equivalent to the cover (2). 

CAUTION: If cover is not installed within 3 to 5 
minutes, the cover must be cleaned and new RTV 
applied. Failure to follow these Instruction will 
result in a leak. 

7. Install cover and any identification tag and tighten 
cover bolts to 41 N·m (30 ft. Ibs.). 

8. Fill differential with lubricant to specifications. 

NOTE: Trac-Iok® differential equipped vehicles 
should be road tested by making 10 to 12 slow fig .. 
ure-elght turns. This maneuver will pump the lubri
cant through the clutch discs to eliminate a 
possible chatter noise complaint. 
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DIFFERENTIAL-TRAC-LOK 

OPERATION-TRAC-LOK® 
This differential clutches are engaged by two concur
rent forces. The first being the preload force exerted 
through Belleville spring washers within the clutch 
packs (6) (8), The second is the separating forces 
generated by the side gears (7) as torque is applied 
through the ring gear (2). 

This design provides the differential action needed for 
turning corners and for driving straight ahead during 
periods of unequal traction. When one wheel looses 
traction, the clutch packs transfer additional torque to 
the wheel having the most traction. This differential 
resist wheel spin on bumpy roads and provide more 
pulling power when one wheel looses traction. Pulling 
power is provided continuously until both wheels loose 
traction. If both wheels slip due to unequal traction, 
Trac-Iok® operation is normal. In extreme cases of dif
ferences of traction, the wheel with the least traction 
may spin. 

DIAGNOSIS AND TESTING 

DIFFERENTIAL-TRAC-LOK® 
A common problem of the Trac-Lok® differential is a 
chatter noise when turning corners. Before removing 
the unit for repair, drain, flush and refill the axle with 
the specified lubricant. Add a container of Mopar lim
ited Slip Additive after repair service or during a lubri
cant change. 

After changing the lubricant, drive the vehicle and 
make 10 to 12 slow, figure-eight turns. This maneuver 
will pump lubricant through the clutches. This will cor
rect the condition in most instances. If the chatter per
sists, clutch damage could have occurred. 

The differential can be tested without removing the dif
ferential case by measuring rotating torque. Make sure 
brakes are not dragging during this measurement. 

1. Place blocks in front and rear of both front wheels. 

2. Raise one rear wheel until it is completely off the 
ground. 

3. Engine off, transmission in neutral, and parking brake off. 

4. Remove wheel and bolt Torque Check Tool 6790 (1) or equivalent tool to studs. 

5. Use torque wrench (2) on Torque Check Tool (1) to rotate wheel and read rotating torque. 

8084d327 



6. If rotating torque is less than 41 N·m (30 ft. Ibs.) or more than 271 N·m (200 ft. Ibs.) on either wheel the unit 
must be replaced. 

DISASSEMBLY 
1. Clamp Holding Fixture 8136 (1) in vise (2) and set 

differential case (3) on fixture. 

2. Remove pinion gear mate shaft screw. 

3. Remove pinion gear mate shaft. 

4. Lubricate and instalt disc (3) that is not threaded 
from Trac-Lok® Tool Kit 8139 into the lower side 
gear (1). 

5. Install threaded disc from Trac-Lok® Tool Kit 8139 
into top side gear. Thread forcing screw from Trac
Lok® Tool Kit C-4487 through top disc until it 
comes in contact with lower disc. 

80bd202b 
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6. Position a screw driver (3) in slot (2) of top disc (6) 
to prevent disc from turning. 

7. Tighten forcing screw (2) with torque wrench (1) to 
122 N·m (90 ft. Ibs.) maximum to compress 
Belleville springs in clutch packs. 

8Obd2327 
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8. With a feeler gauge (2) remove thrust washers (1) 
from behind the pinion gears. 

9. Insert turning bar (2) from tool kit into pinion mate 
shaft hole in the case. 

10. Loosen forcing screw in small increments until the 
clutch pack tension is relieved and differential 
case can be turned using turning bar. 

11. Rotate differential case until the pinion gears can 
be removed. 

12. Remove pinion gears (1) from differential case. 

13. Remove forcing screw and discs. 

8Oa77406 
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14. Remove top side gears with clutch pack (3) and 
retainers (2) from differential case (1). 

NOTE: Keep plates in correct order during 
removal. 

ASSEMBLY 
Clean all components in cleaning solvent and dry 
components with compressed air. Inspect clutch pack 
plates for wear, scoring or damage. Replace both 
clutch packs if anyone component in either pack is 
damaged. Inspect side gears and pinions. Replace 
any gear that is worn, cracked, chipped or damaged. 
Inspect differential case and pinion shaft. Replace if 
worn or damaged. ' 

1. Lubricate each component with gear lubricant 
before assembly. 

2. Assemble clutch discs (1) into packs and secure 
disc packs with retaining clips (2,4). 

NOTE: New Plates and discs with fiber coating (no 
grooves or lines) must be presoaked for minimum 
of 20 minutes in limited Slip Additive before 
assembly. / 

CD 
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3. Position differential case on the Holding Fixture 
8136. 

4. Position assembled clutch disc packs on the side 
gear hubs. 

5. Install lower side gears (2) with clutch pack in dif
ferential case (1). 

CAUTION: Verify clutch pack retaining clips are in 
position and seated in case pockets. 

6. Install lubricated disc (3) from Trac-Lok® Tool Kit 
8139 in lower side gear. 

7. Install upper side gear (1) with clutch disc pack in 
differential case (2). 

CAUTION: Verify clutch pack retaining clips are in 
position and seated in case pockets. 

8. Hold assembly in position and install threaded disc 
from tool kit into top side gear. 

9. Install forcing screw from Trac-Lok® Tool Kit 
C·4487 and tighten screw to slightly compress 
clutch disc. 

80bd270e 
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10. Place pinion gears in position in side gears and 
verify that the pinion mate shaft hole is aligned. 

11. Rotate case with turning bar (2) until pinion mate 
shaft holes in pinion gears {1} align with holes in 
case. 

NOTE: It may be necessary to slightly tighten the 
forcing screw in order to install the pinion gears. 

12. Tighten forcing screw to 122 N·m (90 ft. Ibs.) max
imum to compress the Belleville springs. 

13. Lubricate and install thrust washers behind pinion 
gears and align washers with a small screw 
driver. Insert mate shaft into each pinion gear to 
verify alignment. 

14. Remove Forcing Screw, Discs and Threaded 
Adapter. 

15. Install pinion gear mate shaft and align holes in shaft and case. 

16. Install pinion mate shaft screw. 

17. Lubricate all differential components with hypoid gear lubricant. 
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BEARINGS-DIFFERENTIAL CASE 

REMOVAL 
1. Remove differential case from axle housing. 

2. Remove differential bearings (3) from the case with 
Puller/Press C-293-PA (1) and Adapters C-293-47 
(2) and Plug C-293-3 (5). 

INSTALLATION 
1. Install differential side bearings (3) with Installer 

C-4213 (4) and Handle C-4171 (1). 

2. Install differential case into housing. 

8Oa982f2 
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GEAR-PINION/RING 

REMOVAL 

NOTE: The ring gear and pinion are serviced in a 
matched set. Never replace one gear without 
replacing the other matching gear. 

1. Mark companion flange and propeller shaft for 
installation reference. 

2. Remove propeller shaft. 

3. Remove axle shafts. 

4. Remove differential from the differential housing. 

5. Place differential case (1) in a vise with soft metal 
jaw protectors. 

6. Remove ring gear bolts from the differential case. 

7. Drive ring gear (2) off the differential case (1) with 
a soft hammer (3). 

8. Install bolts into two of the threaded holes in the 
companion flange 1800 apart. 

9. Position Holder 6719A against the companion 
flange and install a bolt and washer into one of the 
remaining threaded holes. Tighten the bolts so the 
Holder 6719A is held to the flange. 

10. Use Holder 6719A to hold companion flange and 
remove the companion flange nut and washer. 

11. Remove companion flange (1) with Puller C-452 
(2). 

80c07130 
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12. Remove pinion gear from the housing with a soft 
hammer (1). 

13. Remove pinion seal with a pry tool or slide-ham
mer mounted screw. 

14. Remove front pinion bearing and aU slinger if 
equipped. 

15. Remove front pinion bearing cup with Remover 
C-4345 (1) and Handle C-4171 (2). 
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16. Remove rear pinion bearing cup from housing 
with Remover C-4307 (1) and Handle C-4171 (2). 

17. Remove collapsible spacer (1) from the pinion 
shaft 

J9302-23 
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18. Remove rear pinion bearing from the pinion shaft 
(4) with Puller C-293-PA (1) and Adapters 
C-293-37 (3). 

19. Remove pinion depth shim {1} from the pinion 
shaft (2) and record shim thickness. 

80d1'43c 



INSTALLATION 

NOTE: The ring gear and pinion are serviced in a 
matched set. Do not replace one gear without 
replacing the other matching gear. If ring and pin
ion gears or bearings are replaced, Refer to 
Adjustments for Pinion Gear Depth Setting. 

1. Install rear pinion bearing cup with Installer C-430B 
(1) and Handle C-4171 (2) and verify cup is 
seated. 

2. Install front pinion bearing cup with Installer 0-129 
(1) and Handle C-4171 (2) and verify cup is 
seated. 

3. Lubricate and install front pinion bearing into the 
housing. 

4. Apply a light coating of gear lubricant on the lip of 
pinion seal. Install seal with Installer C-4076-8 (3) 
and Handle C-4735 (1). 

CD 
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5. Install pinion depth shim (1) on the pinion gear 
shaft (2). 

6. Install rear bearing (4) on the pinion (3) with 
Installer C-3095-A (2) and a press (1). 

8Ocff43c 
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7. Install a new collapsible spacer (1) on the pinion 
shaft. 

8. Lubricate rear pinion bearing and install pinion gear 
into the housing. 

9. Install companion flange with Installer C-3718 and 
Holder 6719A. 

10. Install bolts into two of the threaded holes in the 
companion flange 1800 apart. 

11. Position Holder 6719A (2) against the companion 
flange and install a bolt and washer into one of 
the remaining threaded holes. Tighten the bolts so 
the Holder 6719A is held to the flange. 

12. Install pinion washer and a new pinion nut. The 
convex side of the washer must face outward. 

13. Hold companion flange with Holder 6719A (2) and 
tighten pinion nut with a torque wrench (3) to 285 
N·m (210ft. Ibs.). 

NOTE: Do not exceed minimum torque 285 N·m 
(210 ft. Ibs.) at this point. 

8Ocfe262 
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14. Rotate pinion several times to seat pinion bear~ 
ings. 

15. Measure pinion torque to rotate (1) with an inch 
pound torque wrench (2). Measure pinion .rotating 
torque frequently to avoid over-crushing the col
lapsible spacer. 
Pinion Torque To Rotate is: 

• Original Bearings: 1 - 2.25 N·m (10 - 20 in. 
Ibs.) 

• New Bearings: 1.7 - 4 N·m (15 - 35 in. lbs.) 

NOTE: If pinion torque to rotate is low, tighten pin
ion nut in 6.8 N·m (5 ft. lb •• ) increments until pin
ion torque to rotate Is achieved. 

CAUTION: Never loosen pinion nut to decrease 
pinion bearing rotating torque. If pinion torque to 
rotating is exceeded a new collapsible spacer 
must be installed. Failure to follow these instruc
tion will damage the axle. 

16. Position ring gear (3) on the differential case (4) 
and start two ring gear bolts (2). This will provide 
case-to-ring gear bolt hole alignment. 

17. Invert the differential case in the vise. 
18. Install new ring gear bolts and alternately tighten 

to 156 N·m (115 ft. Ibs.). 

CAUTION: Never reuse the ring gear bolts. Failure 
to follow these instruction will result In damage. 

19. Install differential in housing and verify gear mesh, 
backlash and contact pattern. 

80c07132 
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REAR AXLE - 10 1/2 AA 

DIAGNOSIS AND TESTING 

REAR AXLE - 10 1/2 AA 

FLUID CHECK 
Filling an axle to the bottom of the fill hole may result in an over fill condition. This can cause fluid foaming which 
will result in inadequate lubrication to the axle components. To check axle fluid, park vehicle on a level surface. Take 
a piece of wire and make a 90 degree bend two inches from the end of the wire. Insert the wire into the fill plug 
hole and use it like a dipstick. Remove the wire and measure from the 90 degree bend to the oil level. Refer to 
specification for the correct measurement. 

GEAR NOISE 
Axle gear noise can be caused by insufficient lubricant, incorrect backlash, incorrect pinion depth, tooth contact, 
worn/damaged gears, or the carrier housing not having the proper offset and squareness. 

Gear noise usually happens at a specific speed range. The noise can also occur during a specific type of driving 
condition. These conditions are acceleration, deceleration, coast, or constant load. 

When road testing, first warm-up the axle fluid by driving the vehicle at least 5 miles and then accelerate the vehicle 
to the speed range where the noise is the greatest. Shift out-of-gear and coast through the peak-noise range. If the 
noise stops or changes greatly check for: 

• Insufficient lubricant. 
• Incorrect ring gear backlash. 

• Gear damage. 

Differential side gears and pinions can be checked by turning the vehicle. The side gears are loaded during turns. 
They usually do not cause noise during straight-ahead driving when the gears are unloaded. A worn pinion shaft can 
also cause a snapping or a knocking noise. 

BEARING NOISE 
The axle shaft, differential and pinion bearings can all produce noise when worn or damaged. Bearing noise can be 
either a whining, or a growling sound. 

Pinion bearings have a constant-pitch noise. This noise changes only with vehicle speed. Pinion bearing noise will 
be higher pitched because it rotates at a faster rate. Drive the vehicle and load the differential. If bearing noise 
occurs, the rear pinion bearing is the source of the noise. If the bearing noise is heard during a coast, the front 
pinion bearing is the source. 

Differential bearings usually produce a low pitch noise. Differential bearing noise is similar to pinion bearing noise. 
The pitch of differential bearing noise is also constant and varies only with vehicle speed. 

Axle shaft bearings produce noise and vibration when worn or damaged. The noise generally changes when the 
bearings are loaded. Road test the vehicle. Turn the vehicle sharply to the left and to the right. This will load the 
bearings and change the noise level. Where axle bearing damage is slight, the noise is usually not noticeable at 
speeds above 30 m.p.h. 

LOW SPEED KNOCK 
Low speed knock is generally caused by: 

• Worn U-joint(s). 
• Worn side-gear thrust washers. 
• Worn pinion shaft bore. 

VIBRATION 
Vibration at the rear of the vehicle is usually caused by: 

• Damaged drive shaft. 
• Missing drive shaft balance weight(s). 
• Worn or out-of-balance wheels. 
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• Loose wheel lug nuts. 
• Worn U-joint(s). 
• Loose/broken springs. 
• Damaged axle shaft bearing(s). 
• Loose pinion gear nut. 
• Excessive pinion yoke run out. 
• Bent axle shaft(s). 

Check for loose or damaged front·end components or engine/transmission mounts. These components can contrib
ute to what appears to be a rear end vibration. Do not overlook engine accessories, brackets and drive belts. 

NOTE: All driveline components should be examined before starting any repair. 

DRIVELINE SNAP 
A snap or clunk noise when the vehicle is shifted into gear (or the clutch engaged), can be caused by: 

• High engine idle speed. 
• Transmission shift operation. 
• Loose engine/transmission/transfer case mounts. 
• Worn U-joints. 
• Loose spring mounts. 
• Loose pinion gear nut and yoke. 
• Excessive ring gear backlash. 
• Excessive side gear to case clearance. 

The source of a snap or a clunk noise can be determined with the assistance of a helper. Raise the vehicle on a 
hOist with the wheels free to rotate. Instruct the helper to shift the transmission into gear and listen for the noise. A 
mechanics stethoscope is helpful in isolating the source of a noise. 

DIAGNOSTIC CHART 

Condition Possible Causes Correction 

Wheel Noise 1. Wheel loose. 1. Tighten loose nuts. 

2. Worn wheel bearing. 2. Replace bearing. 

Axle Shaft Noise 1. Misaligned axle tube. 1. Inspect axle tube alignment. 
Correct as necessary. 

2. Bent or sprung axle shaft. 2. Inspect and correct as necessary. 

Axle Shaft Broke 1. Misaligned axle tube. 1. Replace the broken shaft after 
correcting tube mis-alignment. 

2 Vehicle overloaded. 2. Replace broken shaft and avoid 
excessive weight on vehicle. 

3. Erratic clutch operation. 3. Replace broken shaft and avoid 
or correct erratic clutch operation. 

4. Grabbing clutch. 4. Replace broken shaft and inspect 
and repair clutch as necessary. 



Condition Possible Causes Correction 

Differential Cracked 1. Improper adjustment of the 1. Replace case and inspect gears 
differential bearings. and bearings for further damage. 

Set differential bearing pre-load 
properly. 

2. Excessive ring gear backlash. 2. Replace case and inspect gears 
and bearings for further damage. 
Set ring gear backlash properly. 

3. Vehicle overloaded. 3. Replace case and inspect gears 
and bearings for further damage. 
Avoid excessive vehicle weight. 

4. Erratic clutch operation. 4. Replace case and inspect gears 
and bearings for further damage. 
Avoid erratic use of clutch. 

Differential Gears Scored 1. Insufficient lubrication. 1. Replace scored gears. Fill 
differential with the correct fluid type 
and quantity. 

2. Improper grade of lubricant. 2. Replace scored gears. Fill 
differential with the correct fluid type 
and quantity. 

3. Excessive spinning of one 3. Replace scored gears. Inspect aU 
wheelltire. gears, pinion bores, and shaft for 

damage. Service as necessary. 

Loss Of Lubricant 1. Lubricant level too high. 1. Drain lubricant to the correct 
level. 

2. Worn axle shaft seals. 2. Replace seals. 

3. Cracked differential housing. 3. Repair as necessary. 

4. Worn pinion seal. 4. Replace seal. 

5. Worn/scored yoke. S. Replace yoke and seal. 

6. Axle cover not properly sealed. 6. Remove, clean and seal cover. 

Axle Overheating 1. lubricant level low. 1. Fill differential to correct level. 

2. Improper grade of lubricant. 2. Fill differential with the correct 
fluid type and quantity. 

3. Bearing pre-loads too high. 3. Adjust bearing pre-loads. 

4. Insufficient ring gear backlash. 4. Adjust ring gear backlash. 

Gear Teeth Broke 1. Overloading. 1. Replace gears. Examine other 
gears and bearings for possible 
damage. 

2. Erratic clutch operation. 2. Replace gears and examine the 
remaining parts for damage. Avoid 
erratic clutch operation. 

3. Ice-spotted pavement. 3. Replace gears and examine 
remaining parts for damage. 

4. Improper adjustments. 4. Replace gears and examine 
remaining parts for damage. Ensure 
ring gear backlash is correct. 



Condition Possible Causes 

Axle Noise 1. Insufficient lubricant., 

2. Improper ring gear and pinion 
adjustment. 

3. Unmatched ring gear and pinion. 

4. Worn teeth on ring gear and 
pinion. 

5. Loose pinion bearings. 

6. Loose differential bearings. 

7. Ring gear run-out. 

8. Loose differential bearing cap 
bolts. 

9. Housing not machined properly. 

REMOVAL' 
1. With vehicle in neutral, position. vehicle on hoist. 

2. Position a lift under axle and secure lift to the axle. 

3. Remove all brake components. 

4. Remove axle vent hose. 

5. Mark propeller shaft and companion flange for 
installation alignment reference. 

6. Remove propeller shaft. 

7. Remove shock absorbers (3) from axle (2). 

Correction 

1. Fill differential with the correct 
fluid type and quantity. 

2. Check ring gear and pinion 
contact pattern. Adjust backlash or 
pinion depth. 

3. Replace gears with a matched 
ring gear and pinion. 

4. Replace ring gear and pinion. 

5. Adjust pinion bearing pre-load. 

6. Adjust differential bearing 
pre-load. 

7. Measure ring gear run-out. 
Replace components as necessary. 

8. Inspect differential components 
and replace as necessary. Ensure 
that the bearing caps are torqued 
tot he proper specification. 

9. Replace housing. 



8. Remove U-bolts (5) from axle. 

9. Remove axle from the vehicle. 

INSTALLATION 
1. Raise axle with lift and align to the leaf spring cen

tering bolts. 

2. Install axle U-bolts (5) and tighten to 149 N·m (11 0 
ft. Ibs.). 

3. Install shock absorbers to axle and tighten to spec-
ification. 

4. Install all brake components. 

5. Install axle vent hose. 

6. Install propeller shaft with reference marks aligned 
and tighten to specification. 

7. Fill differential to specifications. 

BOd34a8f 
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ADJUSTMENTS 

PINION DEPTH-BEARING PRELOAD-GEAR BACKLASH 

PINION DEPTH MEASUREMENT 
Ring and pinion gears are supplied as matched sets. 
Compensation for pinion depth variance is achieved 
with a select shim. The shim is located between the 
rear pinion bearing and the pinion gear head. 

Measurements are taken with pinion bearing cups and 
pinion bearings installed in the housing. Take mea
surements with Pinion Gauge Set and Dial Indicator 
C-3339A. 

1. Assemble Pinion Height Block 6739 (3), Pinion 
Block 8899 (6) and rear pinion bearing onto Screw 
6741 (5). 

2. Insert pinion block (1), pinion height block (2), rear 
bearing and screw into the housing through pinion 
bearing cups. 

3. InstaH front pinion bearing and Cone-nut 6740 onto 
the screw. Tighten cone-nut until Torque To Rotate 
the screw is 1.7-2.26 N·m (15-20 in.lbs.). 

i 
® 
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4. Place Arbor Discs 6732 (1) on Arbor 0-115-3 (3) in 
position in the housing side bearing cradles. 

5. Install differential bearing caps on arbor discs (1) 
and snug the bearing cap botts. Then cross tighten 
cap bolts to 165 N·m (122 ft. Ibs.). 

NOTE: Arbor should rotate freely In the arbor 
discs. 

6. Assemble Dial Indicator C-3339A into Scooter 
Block O~ 115~2 and secure set screw. 

7. Position scooter block (2) with dial indicator (3) 
flush on the pinion height block. Hold scooter block 
and zero the dial indicator. 

8. Slowly slide the scooter block (2) across the pinion 
height block over to the arbor (1). Move the scooter 
block till dial indicator crests the arbor, then record 
the highest reading. 

9. Select a shim equal to the dial indicator reading. 

10. Instalr select shim between rear pinion bearing 
and the pinion gear head. 

11. Install pinion gear and establish Pinion Torque To 
Rotate (PTTR) with an inch pound torque wrench 
(2). 



DIFFERENTIAL CASE BEARING PRELOAD AND GEAR BACKLASH 

Backlash is adjusted by moving the adjusters in and 
out or both. By moving the adjusters the case/ring 
gear will move closer or further away from the pinion. 
In most cases this adjustment can be used to achieve 
the correct gear tooth pattern and set the case bear
ing preload. 

1. Remove adjuster lock bolts (3) and adjuster locks 
(2). 

2. Loosen the differential bearing cap bolts (4). 

3. Slide differential case (1) toward the pinion gear 
until the gears make contact/zero backlash. If zero 
backlash cannot be obtained, turn the pinion side 
adjuster until zero backlash is obtained. 

4. Holding the differential case (2) toward the pinion 
gear, turn bearing adjusters with Adjuster Wrench 
8883 (1) until they make contact with the differen
tial bearings/cups. 

5. Back off the ring gear side adjuster 4 holes, to 
obtain initial ring gear backlash. 

6. Install ring gear side adjuster lock and bolt. Do not 
tighten adjuster lock bolt at this time. 

7. Tighten pinion gear side adjuster firmly against the 
differential case bearing cup. 

8. Rotate the pinion several times to seat the defer
ential bearings. 

9. Loosen pinion gear side adjuster until it is no 
longer in contact with the bearing cup, then tighten 
it until it makes contact. 

10. Tighten pinion gear side adjuster an additional: 

• New Bearings: 6 Adjuster Holes 

• Original Bearings: 4 Adjuster Holes 

11. Install pinion gear side adjuster lock and bolt. 

12. Tighten bearing cap bolts to 165 N·m (122 ft. Ibs.). 

13. Tighten adjuster lock bolts to 25 N·m (18 ft. Ibs.). 



14. Measure ring gear (2) backlash with a Dial Indica
tor C-3339 (1) and Pilot Stud L-4438 at eight 
points around the drive side of the ring gear. The 
backlash should be 0.08-0.25 mm (0.003-0.010 
in) with a preferred backlash of 0.13-0.18 mm 
(0.005-0.007 in). 

80e5B063 

NOTE: Backlash measurement should not vary more than 0.05 mm (0.002 in) between measuring points. If 
measurement does vary inspect the gears for burrs, the differential case flange and ring gear mounting. 

GEAR TOOTH CONTACT PATTERN 
1. Wipe clean each tooth of the ring gear. 

2. Apply gear marking compound to all of the ring 
gear teeth. 

3. Verify bearing cap bolts are torqued to specifica
tion. 

4. Apply parking brakes lightly to create at 14 N·m (10 
ft. Ibs.) pinion rotating torque. 

5. Rotate the pinion/pinion yoke 4 full revolutions in 
each directions. 

6. Read gear tooth contact pattern. 

Gear contact pattern correct. Backlash and pinion 
depth is correct. 

Ring gear too far away from pinion gear, coast side 
toe (1) and drive side heel (2). Decrease the backlash, 
by moving the ring closer to the pinion gear using the 
adjusters. 

--- ---------"'"'------- 80e22005 



Ring gear too close to pinion gear, drive side toe (1) 
and coast side heel (2). Increase the backlash, by 
moving the ring away trom the pinion gear using the 
adjusters. 

Ring gear too far away from pinion gear, drive side 
heel (1) and coast side heel (2). Decrease the back
lash, by moving the ring closer to the pinion gear 
using the adjusters. 

Ring gear too close to pinion gear, drive side toe (1) 
and coast side toe (2). Increase the backlash, by mov
ing the ring away from the pinion gear using the 
adjusters. 

Pinion gear is set too low. Increase the pinion gear 
height, by increasing the pinion depth shim thickness. 

~-----------------------------~~ 
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Pinion gear is set too high. Decrease the pinion depth, 
by decreasing the pinion depth shim thickness. 

SPECIFICATIONS 

REAR AXLE - 10 1/2 AA 

AXLE 

DESCRIPTION 

Axle Ratio 

Ring Gear Diameter 

Ring Gear Backlash 

Pinion Torque To Rotate - New Bearings 

Pinion Torque To Rotate - Original Bearings 

Total Torque To Rotate - New Bearings 

Total Torque To Rotate - Original Bearings 

Fill Level - From Bottom of Fill Hole 

TORQUE 

DESCRIPTION N·m 

Fill Hole Plug 32 

Differential Cover Bolts 40 

Bearing Cap Bolts 165 

Ring Gear Bolts 237 

Axle Flange Bolts 129 

Adjuster Lock Bolt 25 

Sensor Target Magnet Bolt 7 

80e223a6 

SPECIFICATION 

3.73, 4.10, 4.56 

266 mm (10.5 in.) 

0.13 - 0.18 mm (0.005 - 0.007 in.) 

1.69 - 2.82 N·m (15 - 25 in. Ibs.) 

1 - 2 N·m (10 - 20 in. Ibs.) 

3.4 - 5.6 N·m (30 - 50 in. Ibs.) 

2.8 - 5.1 N·m (25 - 45 in. Ibs.) 

25 mm (1 in.) ± 6 mm (1/4 in.) 

Ft. Lbs. In. Lbs. 

24 -
30 -
122 -
175 -
95 -
18 -
- 62 



SPECIAL TOOLS 

REAR AXLE - 10 1/2 AA 

PULLER C-293-PA 
INSTALLER MD-998805 

DIAL INDICATOR C-3339A 
11 ~-e010\1K3 

SPLITTER 1130 

6130 PINION I£IGHT SET 

PINION DEPTH GAUGE 6730 

HANDLE C-4171 

ARBOR DISCS 6732 

PILOT STUD L-4438 



ADAPTERS 88"79 INSTALLER 8896 

PINION BLOCK 8899 

ADAJUSTER 8883A 

SOCKET 8954 

PLUG888B 

INSTA"LLER 8956 



INSTALLER 8959 INSTALLER 8963 

INSTALLER 8960 DRIVER 8977 

INSTALLER 8961 WRENCH 8979 

INSTALLER 8962 INSTALLER 8981 



PULLER 8992 

tH 
BRIDGE 938 

ADAPTERS 9614 



SHAFT-AXLE 

REMOVAL 
1. Remove axle shaft flange (1) bolts (2). 

2. Slide axle shaft out of the axle tube. 

3. Remove axle shaft gasket. 

INSTALLATION 

NOTE: Axle flange bolts must be replaced or 
cleaned existing bolts apply Mopar™ Lock N' Seal 
or Loctite® 242 on the threads. 

1. Clean axle flange and hub. 

2. Install new axle shaft gasket. 

3. Slide axle shaft into the axle tube. 

4. Install axle shaft flange (1) bolts (2) and tighten to 
129 N·m (95 ft. Ibs.). 



BEARINGS-AXLE HUB 

REMOVAL 
1. Remove axle shaft flange bolts and remove axle 

shaft. 

2. Remove retainer ring (1) from axle shaft tube. 

3. Remove hub bearing nut (1) locking key (2) from 
axle tube (3). 

4. Remove hub bearing nut with Socket 8954. 

5. Remove hub and bearings from the axle. 



6. Pry out hub bearing seal from the back of the hub. 

NOTE: The inner part of the seal (3) may stay on 
the axle tube (2). This part must also be removed 
with pry bar (1). 

7. Remove rear bearing. 

8. Remove hub bearing cups with a hammer and drift. 

INSTALLATION 
1. Install outer hub bearing cup with Installer 8961 

and Handle C-4171. 

2. Install inner hub bearing cup with Installer 8962 
and Handle C-4171. 

3. Pack bearings with the appropriate grease. 

4. Install rear bearing and install new grease seal 
with Installer 8963 and Handle C-4171. 

5. Slide hub on the axle tube and install front bearing 
into the hub. 

6. Install hub bearing nut with Socket 8954 (1) and 
torque wrench (2) to 30 N·m (22 ft. Ibs.) while rotat
ing the hub. 

7. Back off nut about 30° and align next hub nut key 
slot with axle tube key slot and install locking key. 
End play should be 0.025-0.25 mm (0.001-0.010 
in.). 

8. Install retainer ring (1) with ring end in the key slot 
(2). 

9. Install new axle shaft gasket and install axle shaft. 

8Oe<:7643 



SEAL-PINION 

REMOVAL 
1. Remove axle shafts. 
2. Mark propeller shaft and pinion flange for installa

tion reference and remove shaft. 

3. Rotate pinion gear three or four times. 

4. Record pinion torque to rotate (1) with an inch 
pound torque wrench (2). 

5. Hold pinion flange (1) with Wrench 8979 (2) and 
remove pinion flange nut and washer. 

6. Mark a line across the pinion shaft and flange for 
installation reference. 

7. Remove pinion flange (1) with Puller 8992 (2). 

8. Remove pinion shaft seal with a pry tool or slide 
hammer mounted screw. 



INSTALLATION 
1. Install new pinion seal with Installer 8896 (2) and 

Handle C·4171 (1). 

2. Apply a light coat of teflon sealant to the pinion 
flange splines. 

3. Install flange on the pinion shaft with the reference 
marks aligned. 

4. Lightly tap the pinion flange onto the pinion until a 
few threads are showing. 

5. Install flange washer and new pinion nut. 

6. Hold flange (2) with Flange Wrench 8979 (1) and 
tighten pinion nut until pinion end play is taken up. 

7. Rotate pinion several times to seat bearings. 

8. Measure pinion torque to rotate (1) with an inch 
pound torque wrench (2). Pinion torque to rotate 
should be equal to recorded reading plus an addi
tional 0040-0.57 N·m (3-5 in. Ibs.). 

9. If torque to rotating is low. tighten the pinion nut in 
6.8 N·m (5 ft. Ibs.) increments until pinion torque to 
rotate is achieved. 

10. Rotate pinion several times then verify pinion 
torque to rotate again. 

11. Install axle shafts. 

12. Install propeller shaft with reference marks 
aligned. 

13. Check and fill differential if necessary. 

80898349 



DIFFERENTIAL 

REMOVAL 
1. Remove lubricant fill hole plug from the differential 

housing cover. 

2. Remove differential housing cover and drain the 
lubricant from housing. 

3. Remove axle shafts. 

4. Remove adjuster lock bolts (1) and adjuster locks 
(2). 

5. Mark bearing caps (4) left and right for installation 
reference. 

6. Remove bearing cap bolts and remove bearing 
caps. 

7. Loosen differential bearing (1, 3) adjusters (2, 4) 
with a hammer and punch. 

8. Remove differential case from the housing. 

9. Remove bearing cups (1, 3) and tag them left and 
right for installation reference. 

8Oead4fO 

80ead4fd 
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DISASSEMBLY 
1. Remove pinion shaft (2) with a hammer and punch 

from the side with the hole in the pinion shaft. 

2. Rotate one pinion gear (2) with thrust washer {3} to 
the differential window (1) and remove the gear. 



3. Rotate other pinion gear (3) with thrust washer (2) 
to the differential window (1) and remove the gear. 

4. Remove differential side gears (1) (2) and thrust 
washers. 

ASSEMBLY 

NOTE: If the same gears and thrust washers are 
being used, install them into their original loca
tions. 

1. Lubricate all differential components with axle lubri
cant. 

2. Install differential side gears (2) with thrust washers 
through differential window (1). 



3. Install first pinion gear (3) into the differential win
dow (1) and side gears (2). Rotate the pinion gear 
to the back of the case. 

4. Install other pinion gear and thrust washer. Rotate 
the gears to align hole in the pinion gears with hole 
in the differential case. 

5. Slide pinion shaft (4) into the case and through the 
pinion gears (3). Tap the shaft to seat the pinion 
shaft snap-ring (1) into the case. 



INSTALLATION 
1. Clean housing (1) cavity with a flushing oil, light 

engine oil or lint free cloth. 

CAUTION: Do not use water, steam, kerosene or 
gasoline for cleaning. 

2. Lubricate differentiar case bearing. 

3. Install differential case with bearings cups into the 
housing. 

NOTE: A light coat of grease on the cups will hold 
them in place during installation. 

4. Install bearing caps (2) and bolts. Tighten bearing 
cap bolts finger-tight. 

5. Slide differential case (2) toward the pinion gear 
until the gears make contact/zero backlash. If zero 
backlash cannot be obtained, turn the pinion side 
adjuster until zero backlash is obtained. 

6. Holding the differential case toward the pinion gear, 
turn bearing adjusters with Adjuster Wrench 8883A 
(1) until they make contact with the differential 
bearings/cups. 

7. Back off the ring gear side adjuster 4 holes. to 
obtain initial ring gear backlash. 

8. Install ring gear side adjuster lock and bolt. Do not 
tighten adjuster lock bolt at this time. 

9. Tighten pinion gear side adjuster firmly against the 
differential case bearing cup. 

10. Rotate the pinion several times to seat the differ-
ential bearings. 

11. Loosen pinion gear side adjuster until it is no longer in contact with the bearing cup. 

12. Tighten pinion gear side adjuster until it just makes contact with the bearing cup. 

13. Tighten pinion gear side adjuster an additional: 
• New Bearings 6 Adjuster Holes 
• Original Bearings 4 Adjuster Holes 

14. Install pinion gear side adjuster lock and bolt. Do not tighten adjuster lock bolt at this time. 



15. Tighten bearing cap bolts to 165 N·m (122 ft. 
Ibs.). 

16. Tighten adjuster (2) lock bolts (3) to 25 N·m (18 ft. 
Ibs.). 

17. Measure ring gear backlash and check gear tooth 
contact pattern. Refer to Adjustments for proce
dure. 

18. Install axle shafts. 

19. Install differential housing gasket and cover. 
Tighten cover bolts to 40 N·m (30 ft. Ibs.). 

20. Fill differential with lubricant to specifications. 

21. Install fill plug and tighten to 32 N·m (24 ft. Ibs.). 



BEARINGS-DIFFERENTIAL CASE 

REMOVAL 
1. Remove differential case from the housing. 

2. Install Plug 8888 (4) into the end of the case. 

3. Remove differential case bearings (3) with Bearing 
Splitter 1130 (2) and Bridge 938 (1). 

INSTALLATION 
1. Install open and Trac-Rite differential case (2) bear

ings (3) with Installer 8956 (4) and Handle C-4171 
(1 ). 

2. Install differential case into housing. 

B0a9834b 
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DESCRIPTION 

CAUTION: The differential is serviced as an 
assembly only do not attempt to disassemble. 
Failure to follow these instructions will result in 
damage to the differential. 

The Trac-Rite™ differential is a helical gear differen
tial. The differential has two side gears (3), two thrust 
washers (1) and one spacer (2). 

It also has six pinion brake shoes (1) which pivot on 
the six pinion gear (2) shafts (3). 

BOed2Of6 
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OPERATION 

CAUTION: The differential is serviced as an 
assembly only do not attempt to disassemble. 
Failure to follow these instructions will result in 
damage to the differential . 

. , 1. 

When one wheel begins to spin the pinion gears (2) 
on that side, are forced toward the pinion brake shoes 
(1). The pinion brake shoes then cause frictional drag 
on the opposite pinion gears and the side gear. These 
friction forces transfer the power to the opposite 
wheel. Once the frictional forces\f~Je overcome, differ· 
entiation will occur. The torql.ta~ will be continually 
biased by the frictional forces to the high traction 
wheel. 

CLEANING 

CAUTION: The differential is serviced as an assembly only do not attempt to disassemble. Failure to follow 
these instructions will result in damage to the differential. 

Flush the differential case and gears through openings in the case with light oil. 
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DIFFERENTIAL-ELECTRIC LOCKER 

DESCRIPTION 
The electric locker differential has a 12 volt electro
magnet coil on the ring gear side of the differential. 
When the coil is energized a dog clutch is engaged in 
the differential case which locks both axles. A 5 volt 
magnetic target sensor (1) mounted on the bearing 
cap is used to indicate the system has been activated. 

NOTE: System will time out within 2 minutes, 
when the key is in the on position and the engine 
is not running. 

DIAGNOSIS AND TESTING 

DIFFEREN-rlAL-ELECTRIC LOCKER 
1. Position vehicle on host with wheels of the ground. 

2. Turn key to the on position. 

NOTE: System will time out within 2 minutes, when the key is in the on position and the engine is not 
running. 

3. Place vehicle in drive/first gear and transfer case in LOW LOCK. 

4. Activate locker switch. 

5. Hold one wheel and rotate the other wheel which should lock once the dog clutch is aligned. 

6. Turn off locker switch. 

7. Hold one wheel and rotate the other wheel which should turn. 

NOTE: Only the locker actuator with sensor are serviced. Internal differential components are serviced as a 
differential case assembly. 



REMOVAL 
1. Remove lubricant fill hole plug from the differential 

housing cover. 

2. Remove differential housing cover and drain the 
lubricant from housing. 

3. Remove axle shafts. 

4. Cut sensor wire tie strap (4) from adjuster lock. 

5. Remove sensor target magnet (1) from bearing 
cap. 

6. Remove adjuster tack bolts (3) and adjuster locks 
(2). 



7. Remove electric locker connector (1) retainer (2) 
bolt from differential housing. 

8. Remove connector (1) and retainer (2) from differ
ential housing. 

9. Remove retainer (1) from connector and remove 
o-ring (2) from connector. 
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10. Mark bearing caps (2) left and right for installation 
reference. 

11. Remove bearing cap bolts and remove bearing 
caps (2). 

12. Loosen differential bearing adjusters (3) with a 
hammer and punch. 

13. Slid electric locker connector through differential 
housing. 

14. Remove differential case with bearing cups from 
the housing. 

15. Tag bearing cups left and right for installation 
reference. 

DISASSEMBLY 

NOTE: Internal differential components are ser
viced with the case. 

1. Remove differential case bearing. 

2. Remove coil (1) mounting bolts (2). 

81474b81 



3. Remove coil (1) with sensor (2) and harness. 

ASSEMBLY 

NOTE: Internal differential components are ser
viced with the case. 

1. Positron coil on differential case (1) mounting loca
tion (2). 

81474b8f 
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2. Clean coil bolts then apply Mopar® Lock & Seal 
adhesive to the threads 

3. install coil (1) and bolts (2). 

4. Install differential bearing (1) with Handle C-4171 
(2) and Installer 8956 (3). 

81474081 

81474aSb 
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INSTALLATION 
1. Clean the housing cavity with a flushing oil, light 

engine oil or lint free cloth. 

2. Lubricate differential c~se bearing. 

3. I nstall differential case with bearings cups into the 
housing. 

4. Slide electric locker -connector through differential 
housing. ' 

5. Install o-ring (2) on electric locker connector. 

6. Install electric locker connector retainer (1) and 
install connector with retainer in differential hous
ing. 

7. Install connector retainer bolt. 

8. Install bearing caps (2) and tighten bearing cap 
bolts finger-tight. 

NOTE: Do not torque bearing cap and bolts at this 
time. 

9. Slide differential case toward the pinion gear until 
the gears make contact/zero backlash. If zero 
backlash cannot be obtained. turn the pinion side 
adjuster until zero backlash is obtained. 

10. Holding the differential case toward the pinion 
gear, turn bearing adjusters with Adjuster Wrench 
8883A until they make contact wit~ the differential 
bearings/cups: 

11. Back off the ring gear side adjuster 4 holes, to 
obtain initial ring gear backlash. 

12. Install ring gear side adjuster lock and bolt. Do 
not tighten adjuster lock bolt at this time. 

13. lighten pinion gear side adjuster firmly against 
the differential case bearing cup. 

14. Rotate the pinion several times to seat the differ-
ential bearings. 

15. Loosen pinion gear side adjuster until it is no longer in contact with the bearing cup. 

16. Tighten pinion gear side adjuster until it just makes contact with the bearing cup. 

17. Tighten pinion gear side adjuster an additional: 
• New Bearings: 6 Adjuster Holes 
• Original Bearings: 4 Adjuster Holes 

18. Install pinion gear side adjuster lock and bolt. Do not tighten adjuster lock bolt at this time. 

I 
81450151 



19. lighten bearing cap bolts (4) to 165 N·m (122 ft. 
Ibs.). 

20. lighten adjuster (2) lock bolts (3) to 25 N·m (18 ft. 
Ibs.). 

21. Measure ring gear backlash and check gear tooth 
contact pattern. Refer to Adjustments for proce
dure. 

22. Install axle shafts. 

23. Install sensor target magnet (1) on bearing cap. 

24. Energize locker and rotate axle shaft. Verify dog 
clutch is engaged by rotating one axle while hold
ing the other. If engaged axle will not rotate. 

25. De-energize locker and rotate left axle 15 to 40 
degrees so dog clutch gears will not engage. 

26. Energize locker and set sensor air gap (2) to 5.5 
mm ± 0.25 mm (0.21 in. ± 0.01 in.). 

NOTE: System will time out within 2 minutes, 
when the key is in the on position and the engine 
is not running. 

27. lighten sensor target magnet bolt (3) to 7 N·m 
(62 in. Ibs.). 

28. Hold right axle and rotate left axle until dog clutch 
engages with an audible click nose. 

NOTE: This wilt verify the sensor air gap was adjusted with the dog clutch gears ear to ear. 

29. Install sensor wire tie strap (4) in the original location or at white dot on wiring harness to the top leg of adjuster 
lock and de-energize coil. 

30. Install differential housing gasket and cover. lighten cover bolts to 40 N·m (30 ft. Ibs.). 

31. Fill differential with lubricant to specifications. 

32. Install fill plug and tighten to 32 N·m (24 ft. Ibs.). 



BEARINGS .. EL DIFFERENTIAL CASE 

REMOVAL 
1. Remove the differential case from the housing. 

2. Instan Plug 8888 (1) into the end of the differential 
case on the coil side. 

3. Install Puller 6444 (2) onto the end of the plug (1). 

4. Install puller Jaws 9915 (1) onto puller (2) and 
around the bearing. 
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5. Install puller collar (1) onto puller jaws (2). TIghten 
puller bolt and remove bearing. 

NOTE: Bearing on the other side of the case can 
be removed with Puller C .. 293-PA and Adapters 
9614. 

INSTALLATION 
1. Install differential bearings (1) with Handle C-4171 

(2) and Installer 8956 (3). 

81474a9b 



GEAR-PINION/RING 

REMOVAL 

NOTE: The ring and pinion gears are service in a 
matched set. Never replace the ring gear/pinion 
gear without replacing the other matching gear. 

1. Mark pinion flange and propeller shaft for installa
tion alignment. 

2. Disconnect propeller shaft from pinion flange and 
remove propeller shaft. 

3. Remove differential from axle housing. 

4. Place differential on Plug 8888 and drive exciter 
ring (4) off the differential case (1) with a hammer 
and punch (3). 

NOTE: Do not remove the exciter ring if it is not 
being replaced. 

5. Place differential case in a vise with soft metal jaw 
protectors. 

6. Remove bolts holding ring gear to differential case. 

7. Drive ring gear (2) from differential case (1) with a 
soft hammer (3). 

8. Hold pinion flange (1) with Flange Wrench 8979 (2) 
and remove pinion flange nut and washer. 



9. Remove pInion flange (1) from the pinion with 
Flange Puller 8992 (2). 

10. Remove pinion gear (1) from housing, with Pinion 
Driver 8977 (2) and a hammer. 

NOTE: Thread the driver on the pinion shaft till it 
bottoms out. 

11. Remove pinion seal with a slide hammer or pry 
bar. 

12. Remove and discard front pinion bearing. 

CAUTION: Do not reuse front pinion bearing/cup. 

13. Remove collapsible spacer from the pinion shaft. 

14. Remove rear pinion bearing with Puller C-293-PA 
(1) and Adapter Blocks 8879 (4). 

15. Remove pinion depth shim from pinion gear shaft 
and record shim thickness. 

16. Remove front pinion bearing cup from the housing 
with a punch and hammer and discard cup. 

CAUTION: Do not reuse front pinion bearing/cup. 

17. Remove rear pinion bearing cup from the housing 
with a punch and hammer, if bearing is going to 
be replaced. 

SOeb72eO 
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INSTALLATION 
1. Install new front pinion bearing cup with Installer 

8960 (1) and Handle C-4171 (2). 

2. Install new rear pinion bearing cup with Installer 
8959 (1) and Handle C-4171 (2). 
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3. Install pinion depth shim (1) on the pinion gear 
shaft (2). 

4. Install rear pinion bearing (4) on pinion (3) with 
Installer MD-998805 (2) and a press (1). 

J9OO3-67 



5. Install new collapsible spacer (1) on pinion gear 
(2). 

6. Lubricate pinion and bearings. 

7. Install pinion into housing (2) and place front pinion 
bearing onto the pinion shaft. Draw pinion shaft 
into the front bearing with Installer 8981 (1). 

8. Install new pinion seal with Installer 8896 (2) and 
Handle C-4171 (1). 

8Oe826ec 
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9. Apply a Ught coat of teflon sealant to the pinion 
flange splines. 

10. Hold the pinion and Ughtly @p ~he pinion flange 
onto the pinion, untH: it few tnreads ,are shQ.wing. 

11. Install pi,nioo flange', washer arid ~ew pinion nut. 
-_. , 't, 

12. Hold pinion flange' (2) with Flange~ Wrencb -8979 
(1) and tighten pinion nut until pinion end . play' is 
taken up. ' 

13. Rotate pinion several times to seat pinion bear
ings. 

14. Measure Pinion Torque To Rotate (1) with an inch 
pound torque wrertch, (2). Tighten pinion nut ,in 6.8 
N·m (5 ft. Ibs.) increments. until pinion torque to 
rotate is achieved. 
Pinion Torque To Rotate is: 

• New Pinion Bearings: 1.7 - 2.8 N·m (15 - 25 in. 
Ibs.) 

• Original Pinion Bearings: 1.1 - 2.2 N·m (10 -
20 in. 'bs.) 

15. Rotate pinion several times then verify pinion 
torque to rotate again. 

16. Position ring gear (2) on differential case (4) and 
start two new ring gear bolts. 

17. Install the rest of the new ring gear bolts and 
tighten them altemately to seat the ring gear. 

18. Torque ring gear bolts to 237 N·m (175 ft. Ibs.). 

8Oe8dc52 



19. If exciter ring was removed, position differential 
assembly on differential Plug 8888 and place 
exciter ring on the differential case. 

20. Install exciter ring (1) on the differential case 
evenly with a hammer and brass punch (2). Drive 
the ring down until it is seated against the ring 
gear (3). 

CAUTION: Do not damage exciter ring teeth during 
installation. 

21. Install differential into the housing. 

22. Measure Total Torque to Rotate (TTTR) with an 
inch pound torque wrench. 
Total Torque To Rotate is: 

• New Bearings: 3.4 - 5.6 N·m (30 - 50 in. Ibs.) 
• Original Bearings: 2.8 - 5.1 N·m (25 - 45 in. 

Ibs.) 
8Oe8dc56 

NOTE: If TTTR is to high back off adjusters evenly on both sides slightly and check TTTR again. If TTTR Is 
to low tighten adjusters evenly on both sides slightly and check TTTR again. 

23. Verity ring gear backlash and gear contact pattern. 
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REAR AXLE - 11 1/2 AA 

DIAGNOSIS AND TESTING 

REAR AXLE - 11 1/2 AA 

FLUID CHECK 

Filling an axle to the bottom of the fill hole may result in an over fill condition. This can cause fluid foaming which 
will result in inadequate lubrication to the axle components. To check axle fluid, park vehicle on a level surface. Take 
a piece of wire and make a 90 degree bend two inches from the end of the wire. Insert the wire into the fill plug 
hole and use it like a dipstick. Remove the wire and measure from the 90 degree bend to the oil level. Refer to 
specification for the correct measurement. 

GEAR NOISE 

Axle gear noise can be caused by insufficient lubricant, incorrect backlash, incorrect pinion depth, tooth contact, 
worn/damaged gears, or the carrier housing not having the proper offset and squareness. 

Gear noise usually happens at a specific speed range. The noise can also occur during a specific type of driving 
condition. These conditions are acceleration, deceleration, coast, or constant load. 

When road testing, first warm-up the axle fluid by driving the vehicle at least 5 miles and then accelerate the vehicle 
to the speed range where the noise is the greatest. Shift out-of-gear and coast through the peak-noise range. If the 
noise stops or changes greatly check for: 

• Insufficient lubricant. 
• Incorrect ring gear backlash. 
• Gear damage. 

Differential side gears and pinions can be checked by turning the vehicle. The side gears are loaded during turns. 
They usually do not cause noise during straight-ahead driving when the gears are unloaded. A worn pinion shaft can 
also cause a snapping or a knocking noise, 

BEARING NOISE 
The axle shaft, differential and pinion bear'lngs can all produce noise when worn or damaged. Bearing noise can be 
either a whining, or a growling sound. 

Pinion bearings have a constant-pitch noise. This noise changes only with vehicle speed. Pinion bearing noise will 
be higher pitched because it rotates at a faster rate. Drive the vehicle and load the differential. If bearing noise 
occurs, the rear pinion bearing is the source of the noise. If the bearing noise is heard during a coast, the front 
pinion bearing is the source. 

Differential bearings usually produce a low pitch noise. Differential bearing noise is similar to pinion bearing noise. 
The pitch of differential bearing noise is also constant and varies only with vehicle speed. 

Axle shaft bearings produce noise and vibration when worn or damaged. The noise generally changes when the 
bearings are loaded. Road test the vehicle. Turn the vehicle sharply to the left and to the right. This will load the 
bearings and change the noise level. Where axle bearing damage is slight, the noise is usually not noticeable at 
speeds above 30 mph. 

LOW SPEED KNOCK 
Low speed knock is generally caused by: 

• Worn U-joint(s). 
• Worn side gear thrust washers. 
• Worn pinion shaft bore. 

VIBRATION 
Vibration at the rear of the vehicle is usually caused by: 

• Damaged drive shaft. 
• Missing drive shaft balance weight(s). 
• Worn or out-af-balance wheels. 



• Loose wheel lug nuts. 

• Worn U-joint(s). 
• Loose/broken springs. 
• Damaged axle shaft bearing(s). 

• Loose pinion gear nut. 
• Excessive pinion yoke run out. 

• Bent axle shaft(s). 
Check for loose or damaged front-end components or engine/transmission mounts. These components can contrib
ute to what appears to be a rear end vibration. Do not overlook engine accessories, brackets and drive belts. 

NOTE: All driveline components should be examined before starting any repair. 

DRIVELINE SNAP 
A snap or clunk noise when the vehicle is shifted into gear (or the clutch engaged), can be caused by: 

• High engine idle speed. 
• Transmission shift operation. 
• Loose engine/transmission/transfer case mounts. 

• Worn U-joints. 
• Loose spring mounts. 
• Loose pinion gear nut and yoke. 
• Excessive ring gear backlash. 
• Excessive side gear to case clearance. 

The source of a snap or a clunk noise can be determined with the assistance of a helper. Raise the vehicle on a 
hoist with the wheels free to rotate. Instruct the helper to shift the transmission into gear and listen for the noise. A 
mechanics stethoscope is helpful in isolating the source of a noise. 

DIAGNOSTIC CHART 

Condition Possible Causes Correction 

Wheel Noise 1. Wheel loose. 1. Tighten loose nuts. 

2. Worn wheel bearing. 2. Replace bearing. 

Axle Shaft Noise 1. Misaligned axle tube. 1. Inspect axle tube alignment. 
Correct as necessary. 

2. Bent or sprung axle shaft. 2. Inspect and correct as necessary. 

Axle Shaft Broke 1. Misaligned axle tube. 1. Replace the broken shaft after 
correcting tube mis-alignment. 

2 Vehicle overloaded. 2. Replace broken shaft and avoid 
excessive weight on vehicle. 

3. Erratic clutch operation. 3. Replace broken shaft and avoid 
or correct erratic clutch operation. 

4. Grabbing clutch. 4. Replace broken shaft and inspect 
and repair clutch as necessary. 



Condition Possible Causes Correction 

Differential Cracked 1. rmproper adjustment of the 1. Replace case and inspect gears 
differential bearings. and bearings for further damage. 

Set differential bearing pre-load 
properly. 

2. Excessive ring gear backlash. 2. Replace case and inspect gears 
and bearings for further damage. 
Set ring gear backlash properly. 

3. Vehicle overloaded. 3. Replace case and inspect gears 
and bearings for further damage. 
Avoid excessive vehicle weight. 

4. Erratic clutch operation. 4. Replace case and inspect gears 
and bearings for further damage. 
Avoid erratic use of clutch. 

Differential Gears Scored 1. Insufficient lubrication. 1. Replace scored gears. Fill 
differential with the correct fluid type 
and quantity. 

2. Improper grade of lubricant. 2. Replace scored gears. Fill 
differential with the correct fluid type 
and quantity. 

3. Excessive spinning of one 3. Replace scored gears. Inspect all 
wheelltire. gears, pinion bores. and shaft for 

damage. Service as necessary. 

Loss Of Lubricant 1. Lubricant level too high. 1. Drain lubricant to the correct 
level. 

2. Worn axle shaft seals. 2. Replace seals. 

3. Cracked differential housing. 3. Repair as necessary. 

4. Worn pinion seal. 4. Replace seal. 

5. Worn/scored yoke. 5. Replace yoke and seal. 

6. Axle cover not properly sealed. 6. Remove. clean and seal cover. 

Axle Overheating 1. Lubricant level low. 1. Fill differential to correct level. 

2. Improper grade of lubricant. 2. Fill differential with the correct 
fluid type and quantity. 

3. Bearing pre-loads too high. 3. Adjust bearing pre-loads. 

4. Insufficient ring gear backlash. 4. Adjust ring gear backlash. 

Gear Teeth Broke 1. Overloading. 1. Replace gears. Examine other 
gears and bearings for possible 
damage. 

2. Erratic clutch operation. 2. Replace gears and examine the 
remaining parts for damage. Avoid 
erratic clutch operation. 

3. Ice-spotted pavement. 3. Replace gears and examine 
remaining parts for damage. 

4. Improper adjustments. 4. Replace gears and examine 
remaining parts for damage. Ensure 
ring gear backlash is correct. 



Condition Possible Causes Correction 

Axle Noise 1. Insufficient lubricant. 1. Fill differential with the correct 
fluid type and quantity. 

2. Improper ring gear and pinion 2. Check ring gear and pinion 
adjustment. contact pattern. Adjust backlash or 

pinion depth. 

3. Unmatched ring gear and pinion. 3. Replace gears with a matched 
ring gear and pinion. 

4. Worn teeth on ring gear and 4. Replace ring gear and pinion. 
pinion. 

5. Loose pinion bearings. 5. Adjust pinion bearing pre-load. 

6. Loose differential bearings. 6. Adjust differential bearing 
pre-load. 

7. Ring gear run out. 7. Measure ring gear run-out. 
Replace components as necessary. 

8. Loose differential bearing cap 8. Inspect differential components 
bolts. and replace as necessary. Ensure 

that the bearing caps are torqued to 
the proper specification. 

9. Housing not machined properly. 9. Replace housing. 

REMOVAL 
1. With vehicle in neutral. position vehicle on hoist. 

2. Position a lift under axle and secure lift to the axle. 

3. Remove all brake components. 

4. Mark propeller shaft and companion flange for 
installation alignment reference. 

5. Remove propeller shatto 

6. Remove axle vent hose. 

7. Remove shock absorbers (3) from axle (2). 



8. Remove U-bolts (4) from axle. 

9. Remove axle from the vehicle. 

INSTALLATION 
1. Raise axle with lift and align to the feaf spring (1) 

centering bolts. 

2. Instart axle U-bolts (5) and tighten to 149 N·m (110 
ft. Ibs.). 

3. Install shock absorbers to axle and tighten to spec· 
ification. 

4. Install all brake components. 

5. Install propeller shaft with reference marks aligned 
and tighten to specification. 

6. Install axJe vent hose. 

7. Fill differential to specifications. 

8. Remove lift from axle and lower the vehicle. 

8Od34a8f 
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ADJUSTMENTS 

PINION DEP-rH-BEARING PRELOAD-GEAR BACKLASH 

PINION DEPTH MEASUREMENT 
Ring and pinion gears are supplied as matched sets. 
Compensation for pinion depth variance is achieved 
with a select shim. located between the rear pinion 
bearing and pinion gear head. 

Measurements are taken with pinion bearing cups and 
pinion bearings installed in the housing. Take mea
surements with Pinion Gauge Set and Dial Indicator 
C-3339A (1). 

1. Assemble Pinion Height Block 6739 (3). Pinion 
Block 8897 (6) and rear pinion bearing onto Screw 
6741 (5). 

2. Insert assembled pinion block (1), pinion height 
block (2). rear bearing and screw into the housing 
through pinion bearing cups. 

3. Install front pinion bearing and Cone-nut 6740 onto 
the screw. Tighten cone-nut until Torque To Rotate 
the screw is 1.7-2.26 N·m (15-20 in. Ibs.). 

J9.403045 



4. Place Arbor Discs 8289 (1) on Arbor D-11S-3 (3) in 
position in the housing side bearing cradles. 

5. Install differential bearing caps on arbor discs and 
snug the bearing cap bolts. Then cross tighten cap 
bolts to 281 N·m (207 ft. Ibs.). 

NOTE: Arbor should rotate freely in the arbor 
discs. 

6. Assemble Dial Indicator C-3339A (3) into Scooter 
Block D-11S-2 (2) and secure set screw. 

7. Position Scooter Block/Dial Indicator flush on the 
pinion height block. Hold scooter block and zero 
the dial indicator. 

8. Slowly slide the scooter block across the pinion 
height block over to the arbor. Move the scooter 
block till dial indicator crests the arbor (1), then 
record the highest reading. 

9. Select a shim equal to the dial indicator reading. 

10. Install select shim between rear pinion bearing 
and the pinion gear head. 

11. Install pinion gear and establish Pinion Torque To 
Rotate (PTTR) with an inch pound torque wrench 
(2). 

80e8cOcT 



DIFFERENTIAL CASE BEARING PRELOAD AND GEAR BACKLASH 

Backlash is adjusted by moving the adjusters in and 
out or both. By moving the adjusters the case/ring 
gear will move closer or further away from the pinion. 
In most cases this adjustment can be used to achieve 
the correct gear tooth pattern and set the case bear
ing preload. 
1. Remove adjuster lock -bolts (3) and adjuster locks 

(2). 

2. Loosen the differential bearIng caps (4). 
3. Slide differential case toward the pinion gear until 

the gears make contact/zero backlash. If zero 
backlash cannot be obtained, turn the pinion side 
adjuster until zero backlash is obtained. 

4. Holding the differential case (2) toward the pinion 
gear, tum bearing adjusters with Adjuster Wrench 
S883A (1) until adjuster makes contact with the dif
ferential bearings/cups. 

5. Back off the ring gear side adjuster 4 holes, to 
obtain initial ring gear backlash. 

6. Install ring gear side adjuster lock and bolt. Do not 
tighten adjuster lock bolt at this time. 

7. Tighten pinion gear side adjuster firmly against the 
differential case bearing cup. 

8. Rotate the pinion several times to seat the defer
ential bearings. 

9. Loosen pinion gear side adjuster until it is no 
longer in contact with the bearing cup, then tighten 
it until it makes contact. 

10. Tighten pinion gear side adjuster an additional: 
• New Bearings: 6 Adjuster Holes 
• Original Bearings: 4 Adjuster Holes 

11. Install pinion gear side adjuster lock and bolt. 

12. Tighten bearing cap bolts to 281 N·m (207 ft. Ibs.). 

13. Tighten adjuster lock bolts to 25 N·m (18 ft. Ibs.). 



14. Measure ring gear backlash with a Dial Indicator 
C-3339 (1) and Pilot Stud L-4438 at eight points 
around the drive side of the ring gear (2). The 
backlash should be 0.08-0.25 mm (0.003-0.010 
in) with a preferred backlash of 0.13-0.18 mm 
(0.005-0.007 in). 

NOTE: Backlash measurement should not vary 
more than 0.05 mm (0.002 in) between measuring 
points. If measurement does vary inspect the 
gears for burrs, the differential case flange and 
ring gear mounting. 

GEAR TOOTH CONTACT PATTERN 
1. Wipe clean each tooth of the ring gear. 

2. Apply gear marking compound to all of the ring 
gear teeth. 

3. Verify bearing cap bolts are torque specification. 

4. Apply parking brakes lightly to create at 14 N·m (10 
ft. Ibs.) pinion rotating torque. 

S. Rotate the pinion/pinion yoke 4 full revolutions in 
each directions. 

6. Read gear tooth contact pattern. 

Gear contact pattern correct. Backlash and pinion 
depth is correct. 

Ring gear too far away from pinion gear, coast side 
toe (1) and drive side heel (2). Decrease backlash, by 
moving the ring closer to the pinion gear using the 
adjusters. 

80e58063 
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Ring gear too close to pinion gear, drive side toe {1} 
and coast side heel (2). Increase backlash, by moving 
the ring away from the pinion gear using the adjusters. 

Ring gear too far away from pinion gear, drive side 
heel (1) and coast side heel (2). Decrease backlash, 
by moving the ring closer to the pinion gear using the 
adjusters. 

Ring gear too close to pinion 'gear, drive side toe (1) 
coast side toe (2). Increase backlash, by moving the 
rIng away from the pinion gear using the adjusters. 

Pinion gear is set too low. Increase pinion gear height, 
by increasing the pinion depth shim thickness. 

---~---_____ ....-------8Oe222dc 
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Pinion gear is set too high. Decrease pinion depth, by 
decreasing the pinion depth shim thickness. 

8Oe223a6 



SPECIFICATIONS 

REAR AXLE - 11 1/2 AA 

AXLE 

DESCRIPTION SPECIFICATION 

Axle Ratio 3.73,4.10 

Ring Gear Diameter 292 mm (11.5 in.) 

Ring Gear Backlash 0.13 - 0.18 mm (0.005 - 0.007 in.) 

Pinion Torque To Rotate - New Bearings 1.69 - 2.82 N·m (15 - 25 in. Ibs.) 

Pinion Torque To Rotate - Original Bearings 1 - 2 N·m (10 - 20 in. Ibs.) 

Total Torque to Rotate - New Bearing 3.4 - 5.6 N·m (30 - 50 in. Ibs.) 

Total Torque to Rotate - Original Bearing 2.8 - 5.1 N·m (25 - 45 in. Ibs.) 

Fill Level - From Bottom of Fill Hole 6 mm (1/4 in.) ± 6 mm (1/4 in.) 

TORQUE 

DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Fill Hole Plug 32 24 -
Differential Cover Bolts 40 30 -

Bearing Cap Bolts 281 207 -
Ring Gear Bolts 237 175 -

Axle Flange Bolts 129 95 -
Adjuster Lock Bolt 25 18 -



SPECIAL TOOLS 

REAR AXLE - 11 1/2 AA 

SPLITTER 1130 

8011&420 
6730 PINION I£IGHT SET 

DIAL INDICATOR C-3339A 

PINION DEPTH GAUGE 6730 

HANDLE C-4171 

INSTALLER 8153 

INSTALLER D-389 

ARBOR DISCS 8289 

PILOT STUD L-4438 



SOCKET 8954 

ADJUSTER 8883A 

INSTALLER 8960 

INSTALLER 8896 

INSTALLER 8961 

PINION BLOCK 8897 

INSTALLER 8963 



PLUG 8964 FLANGE WRENCH 8979 

INSTALLER 8965 INSTALLER 8981 

INSTALLER 8968 PULLER 8992 

~ 

DRIVER 8977 BRIDGE 938 



SHAFT-AXLE 

REMOVAL 
1. Remove axle shaft flange (1) bolts (2). 

2. Slide axle shaft out of the axle tube. 

3. Remove axle shaft gasket. 

INSTALLATION 

NOTE: Axle flange bolts must be replaced or use 
MoparTM Lock N' Seal or Loctite® 242 on cleaned 
existing bolts. 

1. Clean axle flange and hub. 

2. Install new axle shaft gasket. 

3. Slide axle shaft into the axle tube. 

4. Install axle shaft flange (1) bolts (2) and tighten to 
129 N·m ( 95 ft. Ibs.). 
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BEARINGS-AXLE HUB 

REMOVAL 
1. Remove axle shaft flange bolts and remove shaft. 

2. Remove retainer ring (1) from the axle shaft tube. 

3. Remove hub bearing nut (1) locking key (2) form 
axle tube (3). 

4. Remove hub bearing nut with Socket 8954. 

5. Remove hub and bearings from the axle. 



6. Pry out hub bearing seal from the back 01 the hub. 

NOTE: The inner part of the seal (3) may stay on 
the axle tube (2). This part must also be removed 
with a pry bar (1). 

7. Remove rear bearing. 

8. Remove hub bearing cups with a hammer and drift. 

INSTALLATION 
1. Install outer hub bearing cup with Installer 8961 

and Handle C-4171. 

2. Install inner hub bearing cup with Installer 8153 
and Handle C-4171. 

3. Pack bearings with the appropriate wheel bearing 
grease. 

4. Install rear bearing and install new grease seal 
with Instalter 8963 and Handle C-4171. 

5. Slide hub on the axle tube and install front bearing 
into the hUb. 

6. Install hub bearing nut with Socket 8954 (1) and 
tighten with torque wrench (2) to 30 N·m (22 ft. 
Ibs.) while rotating the hUb. 

7. Back off nut about 30° and align next hub nut key 
slot with axle tube key slot and install locking key. 

NOTE: End play should be 0.025 .. 0.25 mm (0.01-0.001 in.) 

8. Install retainer ring (1) with ring end in the key slot 
(2). 

9. Install new axle shaft gasket and install the axle 
shaft. 

80007643 



SEAL-PINION 

REMOVAL 
1. Remove axle shafts. 

2. Mark the propeller shaft and pinion flange for 
installation reference. 

3. Remove propeller shaft. 

4. Rotate pinion gear (1) three or four times. 

5. Measure and record the amount of torque neces
sary to rotate the pinion gear with an inch pound 
torque wrench (2). 

6. Hold pinion flange (1) with Flange Wrench 8979 (2) 
and remove pinion flange nut. 

7. Remove pinion flange (1) with Pinion Flange Puller 
8992 (2). 

8. Remove pinion shaft seal with a seal puller or slide 
hammer mounted screw. 

8Oec75ca 



INSTALLATION 
1. Install new pinion seal with Handle C-4171 (1) and 

Installer 8896 (2). 

2. Apply a light coat of teflon sealant to the pinion 
flange splines. 

3. Lightly tap the pinion flange onto the pinion until a 
few threads are showing. 

4. Install flange washer and new pinion nut. 

5. Hold pinion flange (2) with Flange Wrench 8979 (1) 
and tighten pinion nut until pinion end play is taken 
up. 

6. Rotate pinion several times to seat bearings. 

7. Measure pinion (1) Torque To Rotate with an inch 
pound torque wrench (2) and compare it to 
recorded measurement. Tighten pinion nut in small 
increments, until pinion Torque To Rotate is 
0.40-0.57 N·m (3-5 in. Ibs.) greater than recorded 
measurement. 

8. Rotate pinion several times then verify pinion 
Torque To Rotate again. 

9. Install axle shafts. 

10. Install propeller shaft with reference marks 
aligned. 

11. Check differential fluid level. 

80a98349 
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DIFFERENTIAL 

REMOVAL 
1. Remove fill hole plug from the differential housing 

cover. 

2. Remove differential housing cover and drain the 
lubricant. 

3. Remove axle shafts. 

4. Remove adjuster (3) lock bolts (1) and adjuster 
locks (2). 

5. Mark bearing caps left and right for installation ref
erence. 

6. Remove bearing cap bolts and remove bearing 
caps. 

7. Loosen differential bearing (1, 3) adjusters (2, 4) 
with a hammer a~-punch. 

8. Remove differential case from the housing. 

9. Remove bearing cups (1, 3) and tag them left and 
right for installation reference. 

80ead4fO 
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DISASSEMBLY 
1. Remove ring gear. 

2. Remove pinion shaft (2) with a hammer and punch 
from the side with the hole in the pinion shaft. 

3. Rotate one pinion gear (2) with thrust washer (3) to 
the differential window (1) and remove the gear. 



4. Rotate the other pinion gear (3) with thrust washer 
(2) to the differential window (1) and remove the 
gear. 

5. Remove differential side gears (1) (2) and thrust 
washers. 

80e9d068 



ASSEMBLY 

NOTE: If the same gears and thrust washers are 
being used, Install them Into their original loca
tions. 

1. Lubricate all differential components with axle lubri
cant. 

2. Install differential side gears (2) and thrust washers 
through the differential window (1). 

3. Install first pinion gear (3) into the differential win
dow (1) and side gears (2). Rotate the pinion gear 
to the back of the case. 

4. rnstall the other pinion gear and thrust washer. 
Rotate the gears to align hole in the pinion gears 
with hole in the differential case. 
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5. Slide pinion shaft (4) into the case and through the 
pinion gears (3). Tap the shaft to seat the pinion 
shaft snap· ring (1) into the case. 

6. Install ring gear. 

INSTALLATION 
1. Clean the housing cavity with a flushing oil. light 

engine oi I or lint free cloth. 

NOTE: Do not use water, steam, kerosene or gas
oline for cleaning. 

2. Lubricate differential case bearing. 

3. Install differential case with bearings cups into the 
housing. 

NOTE: A light coat of grease on the cups will hold 
them in place during installation. 

4. Install bearing caps (2) and bolts. Tighten the bear
ing cap (2) bolts finger·tight. 

NOTE: Do not torque bearing cap and bolts at this 
time. 



5. Slide differential case toward the pinion gear until 
the gears make contact/zero backlash. If zero 
backlash cannot be obtained, turn the pinion side 
adjuster until zero backlash is obtained. 

6. Holding the differential case (2) toward the pinion 
gear, turn bearing adjusters with Adjuster Wrench 
8883A (1) until they make contact with the differen
tial bearings/cups. 

7. Back off the ring gear side adjuster 4 holes, to 
obtain initial ring gear backlash. 

8. Install ring gear side adjuster lock and bolt. Do not 
tighten adjuster lock bolt at this time. 

9. Tighten pinion gear side adjuster firmly against the 
differential case bearing cup. 

10. Rotate the pinion several times to seat the differ-
ential bearings. 

11. Loosen pinion gear side adjuster until it is no longer in contact with the bearing cup. 

12. Tighten pinion gear side adjuster until it just makes contact with the bearing cup. 

13. Tighten pinion gear side adjuster an additional: 
• New Bearings 6 Adjuster Holes 
• Original Bearings 4 Adjuster Holes 

14. Install pinion gear side adjuster lock and bolt. Do not tighten adjuster lock bolt at this time. 

15. Tighten bearing cap bolts (4) to 281 N·m (207 ft. 
Ibs.). 

16. Tighten adjuster lock bolts (3) to 25 N·m (18 ft. 
Ibs.). 

17. Measure ring gear backlash and check gear tooth 
contact pattern. Refer to Adjustments for proce
dure. 

18. Install axle shaft gasket and install axle shafts. 

19. Install differential housing gasket and cover. 
Tighten cover bolts to 40 N·m (30 ft. Jbs.). 

20. Fill differential with lubricant to specifications. 

21. Install fill plug and tighten to 32 N·m (24 ft. Ibs.). 

80ec7654 
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DIFFERENTIAL-TRAC-RITE 

DESCRIPTION 

CAUTION: The differential is serviced as an 
assembly only do not attempt to disassemble. 
Failure to follow these instructions will result in 
damage to the differential. 

The Trac-Rite ™ differential is a helical gear differen
tial. The differential has two side gears (3), two thrust 
washers (1) and one spacer (2). 

It also has six pinion brake shoes (1) which pivot on 
the six pinion gear (2) shafts (3). 

8Oed20fe 
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OPERATION 

CAUTION: The differential is serviced as an 
assembly only do not attempt to disassemble. 
Failure to follow these instructions will result in 
damage to the differential. 

When one wheel begins to spin the pinion gears (2) 
on that side, are forced toward the pinion brake shoes 
(1). The pinion brake shoes then cause frictional drag 
on the opposite pinion gears and the side gear. These 
friction forces transfer the power to the opposite 
wheel. Once the frictional forces are overcome, differ
entiation will occur. The torque will be continually 
biased by the frictional forces to the high traction 
wheel. 

CLEANING 

CAUTION: The differential is serviced as an assembly only do not aHempt to disassemble. Failure to follow 
these instructions will result in damage to the differential. 

Flush the differential case and gears through openings in the case with light oil. 



BEARINGS-DIFFERENTIAL CASE 

REMOVAL 
1. Remove differential case from the housing. 

2. Install Plug 8964 (4) into the end of the case. 

3. Remove differential case bearings (3) with Bearing 
Splitter 1130 (2) and Bridge 938 (1). 

INSTALLATION 

WARNING: Use welding gloves when handling 
heated components. Failure to follow these 
instructions will result in personal injury. 

CAUTION: A bearing heater (2) is used to install 
Trac-Rite™ differential case bearings (1). Use only 
a bearing heaterlhot plate and follow manufac
ture's instructions. Heat components to 100 • 177 
Celsius (2120 

• 3500 Max Fahrenheit). Never use an 
open flame to heat components. Never leave com
ponents on heater for and extended amount of 
time. If component Is discolored after heating the 
component has been overheated and must not be 
used. Failure to follow these instructions will 
result in component damage. 

1. Heat Trac-Rite™ differential case bearings (1) with 
bearing heater (2). 

2. With welding gloves or tongs install bearings on dif
ferential case. 

813dldla 



3. Install open differential case (2) bearings (3) with 
Installer 8965 (4) and Handle C·4171 (1). 

4. lnstall differential case into housing. 

8Oa9834b 
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GEAR-PINION/RING 

REMOVAL 

NOTE: The ring and pinion gears are service in a 
matched set. Never replace the ring gear/pinion 
gear without replacing the other matching gear. 

1. Mark pinion flange and propeller shaft for installa-
tion alignment. 

2. Remove propeller shaft. 

3. Remove differential from the housing. 

4. Place differential case (1) on Plug 8964. Drive 
exciter ring (4) off the differential case with a ham
mer and punch (3). 

NOTE: Do not remove the exciter ring if it is not 
being replaced. 

5. Place differential case in a vise with soft metal jaw 
protectors. 

6. Remove bolts holding ring gear to differential case. 

7. Drive ring gear (2) from differential case (1) with a 
soft hammer (3). 

8. Hold pinion flange (1) with Flange Wrench 8979 (2) 
and remove pinion flange nut. 



9. Remove pinion flange (1) from pinion with pinion 
Puller 8992 (2). 

10. Remove pinion gear (1) from housing with pinion 
Driver 8977 (2) and a hammer. 

NOTE: Thread the driver on the pinion shaft till it 
bottoms out. 

11. Remove pinion seal with a slide hammer or pry 
bar. 

12. Remove front pinion bearing and discard bearing. 

NOTE: Do not reuse front pinion bearing/cup_ 

13. Remove collapsible spacer from the pinion shaft. 

14. Remove rear pinion bearing (1) with Bearing Split
ter 1130 (2) and a press. 

15. Remove pinion depth shim from the pinion gear 
shaft and record thickness of the shims. 

16. Remove front pinion bearing cup from the housing 
with a punch and hammer, and discard cup. 

NOTE: Do not reuse front pinion bearing/cup. 

17. Remove rear pinion bearing cup from the housing 
with a punch and hammer, if bearing is going to 
be replaced. 

8Oeb72eO 
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INSTALLATION 
1. Install new front pinion bearing cup with Installer 

8960 (1) and Handle C-4171 (2). 

2. Install new rear pinion bearing cup with Installer 
8968 (1) and Handle C-4171 (2). 



3. Install pinion depth shim (1) on the pinion gear 
shaft (2). 

4. Install rear pinion bearing (4) with Installer D·389 
(1) and a press (1). 

80ctf43c 
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5. Install new collapsible spacer (1) on the pinion (2). 
6. Lubricate pinion and bearings. 

7. Install pinion into the housing (2) and place front 
pinion bearing onto the pinion shaft. Draw the pin
ion shaft into the front bearing with Installer 8981 
(1 ). 

8. Install new pinion seal with Installer 8896 (2) and 
Handle C-4171 (1). 

8Oe826ec 
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9. Apply a light coat of teflon sealant to the pinion 
flange splines. 

10. Hold pinion and lightly tap the pinion flange (2) 
onto the pinion. until a few threads are showing. 

11. InstaU pinion flange washer and new pinion nut. 

12. Hold pinion flange (2) with Flange Wrench 8979 
(1) and tighten pinion nut until pinion end play is 
eliminated. 

13. Rotate pinion several times to seat pinion bear
ings. 

14. Measure Pinion Torque To Rotate (1) with an inch 
pound torque wrench (2). Tighten pinion nut in 6.8 
N·m (5 ft. Ibs.) increments until pinion torque to 
rotate is achieved. 
Pinion Torque To Rotate is: 

• New Pinion Bearings: 1.7 - 2.8 N·m (15 - 25 in. 
Ibs.) 

• Original Pinion Bearings: 1.1 - 2.2 N·m (10 -
20 in. Ibs.) 

15. Rotate pinion several times then verify pinion 
rotating torque again. 

16. Position the ring gear (2) on differential case (4) 
and start two new ring gear bolts. 

17. Instatl the rest of the new ring gear bolts and 
tighten them alternately to seat the ring gear. 

18. Torque ring gear bolts to 237 N·m (175 ft. Ibs.). 

80e8dc52 



19. If exciter ring was removed, position differential 
assembly on differential Plug 8965 and place 
exciter ring (1) on the differential case. 

20. Install the exciter ring on the differential case 
evenly with a hammer and brass punch (2). Drive 
the ring down until it is seated against the ring 
gear (2). 

21. Install differential in housing. 

22. Measure Total Torque To Rotate (TITR) with an 
inch pound torque wrench. 
Total Torque To Rotate is: 

• New Bearings: 3.4 - 5.6 N·m (30 - 50 in. Ibs.) 
• Original Bearings: 2.8 • 5.1 N·m (25 .. 45 in. 

Ibs.) 

NOTE: If TITR is to high, back off adjusters evenly 
on both sides slightly and check TTTR again. If 
TTTR is to low, tighten adjusters evenly on both 
sides slightly and check TTTR again. 

23. Verify ring gear backlash and gear contact pattern. 

80e8dc56 
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REAR AXLE - 302RBI 

DIAGNOSIS AND TESTING 

REAR AXLE - 302RBI 

GEAR NOISE 
Axle gear noise can be caused by insufficient lubricant, incorrect backlash! incorrect pinion depth. tooth contact. 
worn/damaged gears, or the carrier housing not having the proper offset and squareness. 

Gear noise usually happens at a specific speed range. The noise can also occur during a specific type of driving 
condition. These conditions are acceleration, deceleration, coast, or constant load. 

When road testing. first warm-up the axle fluid by driving the vehicle at least 5 miles and then accelerate the vehicle 
to the speed range where the noise is the greatest. Shift out-of-gear and coast through the peak-noise range. If the 
noise stops or changes greatly: 

• Check for insufficient lubricant. 
• Incorrect ring gear backlash. 
• Gear damage. 

Differential side gears and pinions can be checked by turning the vehicle. They usually do not cause noise during 
straight-ahead driving when the gears are unloaded. The side gears are loaded during vehicle turns. A worn pinion 
shaft can also cause a snapping or a knocking noise. 

BEARING NOISE 
The axle shaft, differential and pinion bearings can all produce noise when worn or damaged. Bearing noise can be 
either a whining, or growling sound. 

Pinion bearings have a constant-pitch noise. This noise changes with vehicle speed. Pinion bearing noise will be 
high pitched because it rotates at a faster rate. Drive the vehicle and load the differential. If bearing noise occurs, 
the rear pinion bearing is the source of the noise. If bearing noise is heard during a coast, the front pinion bearing 
is the source. 

Differential bearings usually produce a low pitch noise. Differential bearing noise is similar to pinion bearing noise. 
The pitch of differential bearing noise is also constant and varies only with vehicle speed. 

Axle shaft bearings produce noise and vibration when worn or damaged. The noise generally changes when the 
bearings are loaded. Road test the vehicle turning the vehicle sharply to the left and to the right. This will load the 
bearings and change the noise level. Where axle bearing damage is slight, the noise is usually not noticeable at 
speeds above 30 mph. 

LOW SPEED KNOCK 
Low speed knock is generally caused by a worn U-joint or by worn side-gear thrust washers. A worn pinion shaft 
bore will also cause low speed knock. 

VIBRATION 
Vibration at the rear of the vehicle is usually caused by a: 

• Damaged drive shaft. 
• Missing drive shaft balance weight(s). 
• Worn or out-of-balance wheels. 
• Loose wheel lug nuts. 
• Worn U-joint(s). 
• Loose/broken springs. 
• Damaged axle shaft bearing(s). 
• Loose pinion gear nut. 
• Excessive pinion yoke run out. 
• Bent axle shaft(s). 
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Check for loose or damaged front-end components or engine/transmission mounts. These components can contrib
ute to what appears to be a rear end vibration. Do not overlook engine accessories, brackets and drive belts. 

NOTE: All drlveline components should be examined before starting any repair. 

DRIVELINE SNAP 
A snap or clunk noise when the vehicle is shifted into gear (or the clutch engaged), can be caused by: 

• High engine idle speed. 
• Transmission shift operation. 
• Loose engineltransmissionltransfer case mounts. 

• Worn U-joints. 
• Loose spring mounts. 
• Loose pinion gear nut and yoke. 
• Excessive ring gear backlash. 
• Excessive side gear to case clearance. 

The source of a snap or a clunk noise can be determined with the assistance of a helper. Raise the vehicle on a 
hoist with the wheels free to rotate. Instruct the helper to shift the transmission into gear. Usten for the noise, a 
mechanics stethoscope is helpful in isolating the source of a noise. ' 

DIAGNOSTIC CHART 

Condition Possible Causes Correction 

Wheel Noise 1. Wheel loose. 1. Tighten loose nuts. 

2. Worn wheel bearing. 2. Replace bearing. 

Axle Shaft Noise 1. Misaligned axle tube. 1. Inspect axle tube alignment. 
Correct as necessary. 

2. Bent or sprung axle shaft. 2. Inspect and correct as necessary. 

Axle Shaft Broke 1. Misaligned axle tube. 1. Replace the broken shaft after 
correcting tube mis-alignment. 

2 Vehicle overloaded. 2. Replace broken shaft and avoid 
excessive weight on vehicle. 

3. Erratic clutch operation. 3. Replace broken shaft and avoid 
or correct erratic clutch operation. 

4. Grabbing clutch. 4. Replace broken shaft and inspect 
and repair clutch as necessary. 

Differential Cracked 1. Improper adjustment of the 1. Replace case and inspect gears 
differential bearings. and bearings for further damage. 

Set differential bearing pre-load 
properly. 

2. Excessive ring gear backlash. 2. Replace case and inspect gears 
and bearings for further damage. 
Set ring gear backlash properly. 

3. Vehicle overloaded. 3. Replace case and inspect gears 
and bearings for further damage. 
Avoid excessive vehicle weight. 

4. Erratic clutch operation. 4. Replace case and inspect gears 
and bearings for further damage. 
Avoid erratic use of clutch. 
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Condition Possible Causes Correction 

Differential Gears Scored 1. Insufficient lubrication. 1. Replace scored gears. Fill 
differential with the correct fluid type 
and quantity. 

2. Improper grade of lubricant. 2. Replace scored gears. Fill 
differential with the correct fluid type 
and quantity. 

3. Excessive spinning of one 3. Replace scored gears. Inspect all 
wheel/tire. gears, pinion bores, and shaft for 

damage. Service as necessary. 

Loss Of Lubricant 1. Lubricant level too high. 1. Drain lubricant to the correct 
level. 

2. Worn axle shaft seals. 2. Replace seals. 

3. Cracked differential housing. 3. Repair as necessary. 

4. Worn pinion seal. 4. Replace seal. 

5. Worn/scored yoke. 5. Replace yoke and seal. 

6. Axle cover not properly sealed. 6. Remove, clean and seal cover. 

Axle Overheating 1. Lubricant level low. 1. Fill differential to correct level. 

2. Improper grade of lubricant. 2. Fill differential with the correct 
fluid type and quantity. 

3. Bearing pre~loads too high. 3. Adjust bearing pre-loads. 

4. Insufficient ring gear backlash. 4. Adjust ring gear backlash. 

Gear Teeth Broke 1. Overloading. 1. Replace gears. Examine other 
gears and bearings for possible 
damage. 

2. Erratic clutch operation. 2. Replace gears and examine the 
remaining parts for damage. Avoid 
erratic clutch operation. 

3. Ice-spotted pavement. 3. Replace gears and examine 
remaining parts for damage. 

4. Improper adjustments. 4. Replace gears and examine 
remaining parts for damage. Ensure 
ring gear backlash is correct. 
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Condition 

Axle Noise 

STANDARD PROCEDURE 

DRAIN AND FILL 

DRAIN 

Possible Causes 

1. Insufficient lubricant. 

2. Improper ring gear and pinion 
adjustment. 

3. Unmatched ring gear and pinion. 

4. Worn teeth on ring gear and 
pinion. 

5. Loose pinion bearings. 

6. Loose differential bearings. 

7. Ring gear runt-out. 

8. Loose differential bearing cap 
bolts. 

9. Housing not machined properly. 

NOTE: Drain when fluid is at normal operating 
temperature. 

1. Remove the bottom two carrier bolts (1) and drain 
fluid. 

2. Inspect breather and clean jf necessary. 

3. Install bottom two carrier bolts {1} and tighten to 
203 N·m (150 ft. Ibs.). 

Correction 

1. Fill differential with the correct 
f'uid type and quantity. 

2. Check ring gear and pinion 
contact pattern. Adjust backlash or 
pinion depth. 

3. Replace gears with a matched 
ring gear and pinion. 

4. Replace ring gear and pinion. 

5. Adjust pinion bearing pre-load. 

6. Adjust differential bearing 
pre-load. 

7. Measure ring gear run-out. 
Replace components as necessary. 

8. Inspect differential components 
and replace as necessary. Ensure 
that the bearing caps are torqued to 
the proper specification. 

9. Replace housing. 

81af1c57 
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FILL 

1. Remove fm plug (1) from the right side of the car
rier. 

2. With axle level. fill carrier with lubricant to the bot
tom of the fill plug hole. 

3. Install fill plug (1) and tighten to 68 N·m (50 ft. 
Ibs.). 

REMOVAL 
1. With vehicle in neutral, position vehicle on hoist. 

2. Position a lift under axle and secure lift to the axle. 

3. Mark propeller shaft and companion flange for 
installation alignment reference. 

4. Remove propeller shaft (1) from pinion flange (2). 

81cbabc9 
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5. Remove axle vent hose (1) axle housing (2). 

81cbabfb 

6. Remove wiring harness (1) from brake sensor (2). 

81cbab34 
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7. Remove brake calipers, rotors, brake lines (1) and 
park cables (2) from axle housing. 

8. Remove shock absorbers (1) and stabilizer bar (2) 
from the axle. 

81cbab8f 
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9. Remove U-bolts (1) nuts (2) from the axle. 

10. Remove U-bolts and lower the axle from the 
vehicle. 

INSTALLATION 
1. Raise axle with lift and align to the leaf s'pring cen

tering botts. 

2. Install axle U-bolts (1) and tighten nuts (2) to 455 
N·m (336 ft. Ibs.). 

81cbabaS 

81ebabaS 
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3. Install shock absorbers (1) to axle and tighten nuts 
to 160 N·m (118 ft. Ibs.). 

4. Install stabilizer bar (2) to axle and tighten nuts to 
65 N·m (48 ft. Ibs.). 

5. Install rotors, brake calipers, brake lines (1) and 
park cables (2) to axle housing. 

81cbabBf 



6. Install wiring harness (1) to brake sensor (2). 

81d:lab34 

7. Install axle vent hose (1) to axle housing (2). 

81cbablb 
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8. Install propeller shaft (1) to pinion flange (2) with 
reference marks aligned and tighten to specifica
tion. 

9. Fill differential to specifications. 

10. Remove lift from axle and lower the vehicle. 

SPECIFICATIONS 

REAR AXLE - 302RBI 

AXLE 

DESCRIPTION 

Gear Ratio 

Ring Gear Run Out 

Backlash 

Pinion Torque To Rotate 

TORQUE 

DESCRIPTION 

Fill Plug 

Axle Flange Bolts 

Carrier Bolts 

Ring Gear Bolts 

Bearing Cap Bolts 

Pinion Nut 

N-m 

68 

133 

203 

286 

193 

937 

B1cbabc9 

SPECIFICATION 

4.10.4.44,4.88 

0.25 mm (0.10 in.) 

0.15 - 0.46 mm (0.006 - 0.018 in.) 

2.3 - 4.5 N·m (20 - 40 in. Ibs.) 

Ft. Lbs. In. Lbs. 

50 -
98 -
150 -

210 -
142 

689 -
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SPECIAL TOOLS 

REAR AXLE - 302RBI 

S011d42b 

DIAL INDICATOR C-3339A 

HANDLE C-4171 

~ 
\ 

o 
INSTALLER D-389 

BRIDGE 938 

, 13Q-30109a<J 

SPLITTER 1130 

HOLDER 6719A 

PULLER 8992 

FIXTURE 9385 



GUIDE PINS 10047 SOCKET 10051 

CUP INSTALLER 10052 

CARRIER FIXTURE 10048 

CUP INSTALLER 10049 SEAL INSTALLER 10053 



CUP INSTALLER 10063 

FLANGE ADAPTER 10054 

HUB GUIDE 10064 

SEAL INSTALLER 10055 

CUP INSTALLER 10062 ADJUSTER 10066 



PLUG 10067 
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SHAFTS-AXLE 

REMOVAL 
1. Remove axle shaft bolts (1) from axle flange (2). 

2. Slide axle shaft (1) out of the axle. 

81 c5d1 de 

81bd5088 
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3. Remove axle shaft O-ring (1) from axle flange (2). 

INSTALLATION 
1. Install new O-ring (1) on axle flange (2). 
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2. Slide axle shaft (1) into the axle. 

3. Install bolts (1) in axle flange (2) and tighten to 133 
N·m (98 ft. Ibs.). 

81bd5088 

81c5d1de 



3 ·560 REAR AXLE -302RBI~~~~~~~~~~~~~~~~~~DR 

4. Remove fill plug (1), from right side of carrier. 

5. With axle level, fill carrier with lubricant to the bot
tom of the fill plug hole. 

6. Install fill plug (1) and tighten to 68 N·m (50 ft. 
Ibs.). 
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BEARINGS-AXLE 

REMOVAL 
1. Remove axle bolts (1) from axle flange (2). 

2. Remove axle shaft (1) from axle. 

81c5d1de 

81bd5088 



3. With Socket 10051 (1) remove hub nut with inte
grated lock washer from hub (2) spindle. 

4. Install hub/rotor Guide 10064 (1) into hub spindle 
(2). 

5. Slide hub/rotor (1) with bearings off hub spindle 
and hub/rotor Guide 10064 (2). 

81e34f8b 

81c34fa2 
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6. Remove outer bearing (1) from hub (2). 
~--------~~--------I 

7. Remove hub seal (1) from the back of the hub (2) 
with seal puller. 

a1c5diba 
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8. Remove inner bearing (1) from hub (2). 

9. Remove outer bearing cup (1) from hub (2) with a 
hammer and brass drift. 

8100b408 



10. Remove inner bearing cup (1) from hub (2)- with 
hammer and brass drift. 

INSTALLATION 
1. Install outer hub bearing cup with Installer 10052 

(1) and Handle C-4171 (2). 

~ 
81bd5182 
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2. Install inner hub bearing cup with Installer 10049 
(1) and Handle C~4171 (2). 

3. Lubricate and install inner hub bearing (1) into hub 
(2). 

81001>408 
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4. Install hub seal with Installer 10053 (1) and Handle 
C-4171 (2). 

5. Lubricate and install outer hub bearing (1) into hub 
(2). 

6. Install hub/rotor Guide 10064 (1) into the axle spin
dle (2). 

81c35278 

81 e5d1 ba 
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7. Install hub/rotor (1) over Guide 10064 (2) onto the 
axle spindle. 

CAUTION: Never support hub with just the inner 
bearing and seal. Failure to follow these instruc
tion will result in damaging the hub seal. 

8. Remove Guide 10064 (1) from axle spindle (2). 

9. Install hub bearing nut (1) with integrated lock 
washer (2). 

NOTE: Integrated lock washer tab must be aligned 
with the spindle keyway. 

81c34fa2 

81bd5179 
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81c34f8b 
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12. Install axle shaft (1) into the hub (2) and axle. 

13. Install axle bolts (1) through axle flange (2) and 
tighten to 133 N·m (98 ft. Ibs.). 

811x15088 

81c5d1de 
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14. Remove fill plug (1), from right side of carrier. 

15. With axle level. fill carrier with lubricant to the bot
tom of the fill plug hole. 

16. Install fill plug (1) and tighten to 68 N·m (50 ft. 
Ibs.). 

WHEEL HUB OIL FILL 

CAUTION: Wheel hub cavities must be filled with 
lubricate before using axle. Failure to follow these 
instruction will result in hub bearing damage. 

1. Raise right end (1) of axle six inches. Hold in this 
position for one minute to fill left hub (2) with lubri
cate. 

2. Lower the axle. 

81b05d71 



3. Raise left end (1) of axle six inches. Hold in this 
position for one minute to fill right hub (2) with 
lubricate. 

4. Lower the axle. 

5. Remove fill plug (1), from right side of carrier. 

6. With axle level, fill carrier with lubricant to the bot
tom of the fill plug hole. 

NOTE: Axle will require approximately 1.18 L (40 
oz.) of additional lubricant. 

7. Install fill plug (1) and tighten to 68 N·m (50 ft. 
Ibs.). 

81b05d6d 
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SEAL-PINION 

REMOVAL 
1. Remove propeller shaft. 
2. Install Adapter 10054 (1) on pinion flange and bolt 

(2) in place. 

3. Hold pinion flange with Holder 6719A (1) and 
Adapter 10054 (2). 

81cOb7b7 

81cBB02C 
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4. Remove pinion nut with a torque multiplier (1) and 
ratchet (2). 

5. Bolt Puller 8992 (1) to Adapter 10054 and remove 
pinion flange. 

6. Remove pinion seal with seal puller. 

81c8c085 



INSTALLATION 
1. Instan pinion seal in housing (2) with Installer 

10055 (1). 

2. Install pinion flange on pinion. 

3. Instan new pinion nut. 
4. Install Adapter 10054 (1) on pinion flange and bolt 

(2) in place. 

81e3595d 

81cOb7b7 



5. Hold pinion flange with Holder 6719A (1) and 
Adapter 10054 (2). 

6. Tighten pinion nut to 937 N·m (689 ft. Ibs.) with a 
torque multiplier (1) and torque wrench (2). 

81C8802c 

81c8c085 
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DIFFERENTIAL CARRIER 

REMOVAL 
1. Remove propeller shaft. 

2. Remove bottom two carrier borts (1) and drain fluid. 

3. Remove axle shaft bolts (1) from axle flange (2). 

81at1c57 

81cSd1de 



4. Remove axle shaft from axle shaft (1). 

5. Remove a bolt from each side of the carrier and 
two more bottom bolts. . 

6. Install a Guide Pins 10047 (2) into each side of the 
housing. 

7. Attach Fixture 10048 (3) to transmission jack with 
fixture clamps. 

8. Guide Fixture 10048 (3) onto the carrier and Guide 
Pins 10047 (2). 

81bd5088 

81c8b0e6 
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9. Remove remaining carrier bolts. 

10. Slid fixture (4) with carrier (1) out of the axle 
housing about three inches onto the Guide Pins 
10047 (2). 

11. Bolt both sides of the Fixture 10048 (4) to carrier 
(1) with two carrier bolts (3). 

12. Slid the carrier (2) off Guide Pins 10047 and out 
of the housing (1) with transmission jack and 
fixture. 
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INSTALLATION 
1. Apply Mopar Silicone Rubber RTV or equivalent (1) 

to the axle housing sealing surface. 

CAUTION: If carrier is not installed within 3 to 5 
minutes, the housing must be cleaned and new 
RTV applied. Failure to follow these instructions 
will result in a leak. 

2. Install carrier Guide Pins 10047 (1) into opposite 
sides of the housing (2). 

81af9f58 

61cSbba8 



3. Align transmission jack with carrier up (2) with axle 
housing (1). 

4. Slide carrier (1) onto Guide Pins 10047 (2), until 
carrier is within three inches of the axle housing. 

5. Remove both bolts (3) from carrier Fixture 10048 
(4). ' 



AR AXLE - 302RBI 
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--DR 
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9. Install axle flange (1) bolts (2) and tighten to 133 
N·m (98 ft. Ibs.). 

10. Fill axle with lubricant to the bottom of the fill plug 
hole. 

11. Install fill plug (1) and tighten to 68 N·m (50 ft. 
Ibs.). 

81c5d1de 
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DIFFERENTIAL 

DESCRIPTION 

DIFFERENTIAL-OPEN 
The differential case (1) is a two-piece design with two 
pinion gears (2). The differential pinion mate shaft is 
retained with a pin (3). Differential bearing preload and 
ring gear backlash are set using threaded adjusters 
(4). 

DIFFERENTIAL-TRUETRAC® 
The Truetrac® limited slip differential (1) performs like 
a conventional open differential under normal condi
tions. When traction control is needed, gear forces 
from the planetary pinion gears (2) automatically apply 
resistance to the wheel with less traction and torque to 
the opposite wheel. 

B1bdOe3c 

81baebd4 
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OPERATION 

DIFFERENTIAL-OPEN 
During straight-ahead driving (1), the differential pinion 
gears (2) do not rotate on the pinion mate shaft. This 
occurs because input torque applied to the gears is 
divided and distributed equally between the two side 
gears (3). As a result, the pinion gears revolve with 
the pinion mate shaft but do not rotate around it. 

When turning corners, the outside wheel must travel a 
greater distance than the inside wheel to complete a 
turn. To accomplish this, the differential allows the axle 
shafts to turn at unequal speeds. In this instance, the 
input torque applied to the pinion gears is not divided 
equally. The pinion gears (1) now rotate around the 
pinion mate shaft in opposite directions. This allows 
the side gear and axle shaft attached to the outside 
wheel to rotate at a faster speed. 

DIFFERENTIAL-TRUETRAC® 
When the vehicle is on a surface with equal traction to 
both wheels, the Truetrac® differential will supply 
torque flow (1) evenly to both axle. 

• 

J9303-13 

/ / 
OUTER WHEEL 110% AXLE ~ INNER WHEEL 

CASE SPEED 90% CASE SPEED 
100% DIFFERENTIAL 

CASE SPEED 

J930J-14 

81bafb28 
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When the vehicle experiences a loss of traction to 
either axle, the Truetrac® differential mating pinions 
push off each other and wedge themselves into the 
differential case pockets. This provides a friction force. 
which is applied to the axle with the loss of traction to 
prevent it from spinning. The majority of torque flow 
(1) is then transferred to the axle with traction. 

REMOVAL 
1. Mount carrier with Fixture 10048 (1) into bench Fix

ture 9385. 

2. Remove Fixture 10048 (1) clamps (2) from trans
mission jack and rem"ove transmission jack. 

3. Rotate carrier in bench fixture so bearing caps are 
facing up. 

81ba1b30 

81c&:1cb3 



4. Remove differential bearing preload adjuster cotter 
pins (1) bearing caps (2). 

6. Remove differential bearing cap (1) bolts from the 
differential (2). 

/ 

\ 
81C5cb73 
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6. Remove differential bearing caps (1) from carrier. 

7. Loosen differential bearing adjusters (1). 

8. Remove differential with adjusters and bearing 
cups. Tag adjusters and bearing cups for installa
tion reference. 
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DISASSEMBLY 
1. Remove ring gear borts (1) from ring gear (2). 

2. Separate ring gear from differential case and 
remove case dower pins .. 

3. Remove side gear (1) from differential case (2). 

81c5c8a6 

81c&:S4c 



4. Remove pinion mate shaft (1) pins (2) from differ
ential case. 

5. Remove pinion mate shaft (1) from differential case 
(2). 

81c5c554 

B1c5c55b 
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6. Remove first pinion gear (1) with thrust washer 
from differential case (2). 

7. Remove second pinion gear (1) with thrust washer 
from differential case (2). 

81c6d298 
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8. Remove remaining side gear (1) from differential 
case (2). 

9. Remove side gear thrust washer (1) from differen
tial case (2). 

81c5c587 

81c5c58b 



ASSEMBLY 
1. Instan side gear thrust washer (1) into differential 

case (2). 

2. Install remaining side gear (1) into differential case 
(2). 

81c5c58b 

81C5c587 
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3. Install pinion gear (1) with thrust washer into differ
ential case (2). 

4. Install remaining pinion gear (1) with thrust washer 
into differential case (2). 

81c6d298 
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5. Install pinion mate shaft (1) into differential case 
(2). 

6. Install pinion mate shaft (1) pins (2) into differential 
case and tap dowel pins in case. 

81c5c55b 

61c5c554 
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7. Install side gear (1) into differential case (2). 

8. Install ring gear onto case and tighten ring gear (2) 
bolts (1) to 286 N·m (210ft. Ibs.). 

81c5cS4c 

81c5c8a6 
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INSTALLATION 
1. Install differential into carrier. 
2. Install differential bearing cups and adjusters (1) 

into carrier. 

3. Install differential bearing caps (1). 



NOTE: Before tightening bearing caps, preform 
differential bearing preload and backlash adjust
ments. 

4. Install new bearing cap (2) bolts and tighten to 190 
N·m (140 ft. Ibs.). 

5. Install differential adjuster cotter pins (1) in bearing 
caps (2). 

/ 

\ 
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6. Rotate carrier in bench Fixture 9385 and attach 
carrier Fixture 10048 (1) to transmission jack with 
fixture clamps (2). 

7. Remove carrier with Fixture 10048 and transmis
sion jack from bench Fixture 9385. 

ADJUSTMENTS 

DIFFERENTIAL BEARING PRELOAD AND GEAR BACKLASH 

GEAR IDENTIFICATION 
Ring and pinion gears are matched parts and must be 
replaced as a set. Gear identification numbers are 
stamped on to both gears. 

• Matched Gear Set Number • (1) 
• Part Number - (2) 
• Ring Gear Teeth - (3) 
• Pinion Teeth - (4) 
• Manufacturing Number - (5) 

81c8deb3 

81bac586 
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PINION BEARING PRELOAD 

Pinon bearing preload is set using a select preload 
spacer (1) located between the pinion bearings (2). 

Measure Pinion Torque To Rotate (1) (PTTR) with an 
inch pound torque wrench (2). Pinion torque to rotate 
is 2.3 - 4.5 N·m (20 - 40 in. Ibs.). Pinion torque to 
rotate (PTTR) is measured without the pinion seal. 

Spacers are available in sizes from 27.23 - 28.1 mm 
(1.07 - 1.10 in.). A 0.025 mm (0.001 in.) change in 
spacer thickness will change pinion torque to rotate 
approximately 3.38 mm (30 in. Ibs.). 

NOTE: To increase PTTR install a thinner spacer. 
To decreases PTTR install thicker spacer. 

81caae69 
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DIFFERENTIAL BEARING PRELOAD AND GEAR BACKLASH 

1. Install pinion and establish PTTR. 

2. Install ring gear side (2) bearing cap finger tight 
with new bolts. 

3. Turn ring gear side adjuster clockwise with Adjuster 
10066 (1) until ring gear (2) contacts the pinion 
gear to achieve zero lash. 

4. Install Adjuster 10066 (1) into ring gear side differ
ential bearing adjuster with indicator marks show
ing. 

5. Mark first indicator mark on the bearing cap (2). 
Rotate adjuster counter clockwise until the third 
indicator mark is aUgned with the bearing cap mark 
(2). 



6. Turn pinion gear side adjuster (1) with Adjuster 
10066 in until bearing cup (2) just starts to tum to 
achieve zero lash. 

7. Install pinion gear side bearing cap finger tight with 
new bolts. 

8. Install Adjuster 10066 (1) into pinion gear side dif
ferential bearing adjuster with indicator marks 
showing. 

9. Mark first indicator mark on the bearing cap (2). 
Rotate adjuster clockwise until the third indicator 
mark is aligned with the bearing cap mark (2). 

-- 81c35c28 



10. With Dial Indicator C-3339A (1) measure ring gear 
(2) backlash. Backlash is 0.15 - 0.46 mm (0.006 -
0.018 in.). If backlash is not within specification 
move adjusters equally one indicator mark and 
check backlash again. 

NOTE: One indicator mark on Adjuster 10066 
equals about 0.08 mm (0.003 In.) of backlash. 

11. Tighten bearing cap bolts to 190 N·m (140 ft. Ibs.). 

12. Recheck ring gear backlash. 
13. Measure ring gear runout. 

RING GEAR RUNOUT 
1. Measure radial runout with dial indicator (1) plunger 

on top of the ring gear (2). Rotate ring gear and 
record the highest reading. Radial runout should 
not exceed 0.25 mm (0.01 in.). 
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2. Measure lateral runout with dial indicator (1 ) 
plunger on the side of the ring gear (2). Rotate ring 
gear and record the highest reading. Lateral runout 
should not exceed 0.25 mm (0:01 in.). 

3. Check gear contact pattern. 

GEAR TOOTH CONTACT PATTERN 
The gear and pinion gear tooth, contact patterns will 
show if the ring gear backlash ,has been adjusted cor
rectly. The backlash can be adjusted within specifica
tions to achieve desired tooth contact patterns. 

Ring and pinion gear tooth description: 

• Toe ~ (1) 
• Land - (2) 
• Drive Side - (3) 
• Root - (4) 
• Heel· (5) 
• Coast Side - (6) 

Paint six ring gear teeth 180 degrees apart with mark
ing compound. Turn the gear to obtain a contact 
pattern. 

81bad362 
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NEW GEAR PATIERN 

A new gear pattern should be slightly below center on 
the ring gear tooth with lengthwise contact up off the 
toe (1). Length of the pattern in an unloaded condition 
is approximately one-half to two-thirds of the ring gear 
tooth. Pattern. can very in length but should cover one
half or more of the tooth face. Pattern should be 
evenly centered between the tooth land. 

USED GEAR PATIERN 

A used gear pattern will normally have a pocket at the 
heal (1) end of ring gear. The more the gear is used 
the more dominate this pattern. The pattern should be 
evenly centered between the tooth land and root off 
the toe. Length and shape of the pattern are highly 
variable but considered acceptable as long as it does 
not run off the tooth. Adjust used gear sets to this 
same pattern or to pattern observed before 
disassembly. 

81af5a6a 

61af5a52 
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RING GEAR ADJUSTMENT 

Contact pattern is too close to ring gear toe (1). Move 
ring gear away from pinion gear to increase backlash. 

Contact pattern is too close to ring gear heel (1). 
Move ring gear towards pinion gear to decrease 
backlash. 

81af5a44 

81af5a40 



BEARINGS-DIFFERENTIAL CASE 

REMOVAL 
1. Install :.Bearing SpUtter 1130 (1) under differential 

bearing (2). 

2. Install Plug 10067 (1) into the differential case. 

81c353cO 

810353<:7 
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3. Install Bridge 938 (1) on Bearing Splitter 1130 (2) 
and remove differential case bearings. 

INSTALLATION 

WARNING: Use tongs or welding gloves when 
handling heated components. Failure to follow 
these instructions will result in personal injury. 

CAUTION: Bearings (1) are installed using a Bear
ing Heater (2). Use only a bearing heater/hot plate 
and follow manufacture's instructions. Heat com
ponents to 100 .. 149 Celsius (2120 Min ... 300° Max 
Fahrenheit). Never use an open flame to heat com· 
ponents. Never leave components on heater for an 
extended amount of time. If component is discol· 
ored after heating, the component has been over
heated and must not be used. Failure to follow 
these instructions will result in component dam· 
age. 

1. Heat differential case bearings to 100 - 149 Celsius 
(212° Min. - 3000 Max Fahrenheit) and install on 
differential with tongs or welding gloves. 

8ic353ce 

813dfdla 
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PINION GEAR/RING GEARfTONE RING 

REMOVAL 
1. Remove differential bearing preload adjuster cotter 

pins (1) bearing caps (2). 

2. Remove differential bearing cap (1) bolts from the 
differential (2). 

/ 

\ 

, { 81CObIac 



3. Remove differential bearing caps (1) from carrier. 

4. Loosen and remove adjusters (1) from carrier. 

5. Remove differential with bearing cups from carrier. 
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6. Remove and discard old ring gear (1) bolts (2). 

7. Separate ring gear from the differential case. 

8. Install Adapter 10054 (1) on pinion flange and bolt 
(2) in place. 

81c:5c8a6 

81eOb1b7 



9. Install Holder 6719A (1) on Adapter 10054 (2). 

10. Remove pinion nut with Torque Multiplier 10054 
(1) and ratchet (2). 

B1cB80~c 

81c8c085 
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11. Remove pinion flange with a Puller 8992 (1). 

12. Remove pinion gear (1) from the carrier (2) with a 
press. Press pinion gear through the front bearing 
and case. 

__ .J.) 

I 81c8c02cl 



13. Remove pinion bearing preload spacer (1) from 
the pinion shaft (2). 

14. Position Splitter 1130 (1) vertically with pinion 
gear {2} in a press and apply pressure until bear
ing separates from pinion gear head. 

81c()b140 

S1c0cd68 
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15. Position Splitter 1130 (1) horizontally with pinion 
gear (2) in a press and press pinion gear out of 
the rear bearing. 

16. Remove front pinion bearing cup (1) from carrier 
(2) with a hammer and brass drift. 

81cOcd73 

61cObf47 
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17. Remove rear pinion bearing cup (1) from carrier 
(2) with a hammer and brass drift. 

INSTALLATION 
1. Install rear pinion bearing cup in the carriert with 

Installer 10063 (1) and Handle C-4171 (2). 

81cObf4b 
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2. Install front pinion bearing cup in the carrier, with 
Installer 10062 (1) and Handle C-4171 (2). 

WARNING: Use tongs or welding gloves when 
handling heated components. Failure to follow 
these instructions will result in personal injury. 

CAUTION: Pinion bearings (1) are installed using a 
Bearing Heater (2). Use only a bearing heater/hot 
plate and follow manufacture's instructions. Heat 
components to 100 - 149 Celsius (212 0 Min. - 3000 

Max Fahrenheit). Never use an open flame to heat 
components. Never leave components on heater 
for an extended amount of time. If component is 
discolored after heating, the component has been 
overheated and must not be used. Failure to fol
low these instructions will result in component 
damage. 

3 - 617 

81c354a4 

813dld1a 
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3. Heat rear pinion bearing to 100 - 149 Celsius (212° 
Min. - 3000 Max Fahrenheit) and install bearing (1) 
on pinion (2) with tongs or welding gloves. 

NOTE: Rear pinion bearing (1) can also be 
installed with Installer 0·389 and a press. 

4. Install select pinion bearing preload spacer (1) on 
pinion shaft (2). 

81 c354d 1 

BlcObf40 
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5. Install pinion gear in carrier with preload spacer. 
Support pinion (3) in the carrier (1) or hold in place. 

6. Heat front pinion bearing to 1 00 - 149 Celsius 
(212° Min. - 3000 Max Fahrenheit). 

7. Install front bearing (1) on the pinion shaft (2) with 
tongs or welding gloves. 

81af7dcO 

81af7ct>b 
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8. Install pinion flange and original pinion nut. 

9. Install Adapter 10054 (1) on pinion flange and bolt 
(2) in place. 

10. Hold pinion flange with Holder 6719A (1) and 
Adapter 1 0054 (2). 

81COb7b7 

B1c8802c 



11. lighten original pinion nut to 937 N·m (689 ft. 
Ibs.) with torque multiplier (1) and a torque wrench 
(2). 

12. Measure pinion (1) torque to rotate (PITA) with 
an inch pound torque wrench (2). Pinion torque to 
rotate is 2.3 - 4.5 N·m (20 - 40 in. Ibs.). 

NOTE: To increase PTTR Install a thinner spacer. 
To decreases PTTR install thicker spacer. 
Spacers are available in sizes from 27.23 • 28.1 
mm (1.072 - 1.1063 in.). A 0.0254 mm (0.001 in.) 
change In spacer thickness will change pinion 
torque to rotate approximately 3.3894 mm (30 in. 
Ibs.). 

NOTE: Pinion torque to rotate is measured without 
the pinion seal. 

81c&::0e5 

81caae69 



3·622 REAR AXLE ·3D2RBI~~~~~~~~~~~~~~~~~~DR 

13. Install Adapter 10054 (1) on pinion flange and bolt 
(2) in place. 

14. Hold pinion flange with Holder 6719A {1} and 
Adapter 10054 (2). Remove pinion nut with torque 
multiplier and a ratchet. 

81cOb7b7 

81c8802c 
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15. Bolt Puller 8992 (1) to Adapter 10054 and remove 
pinion flange. 

16. Install new pinion se~ with Installer 10055 (1) into 
housing (2). 

81e3595d 
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17. Install pinion flange and new pinion nut. 

18. Hold pinion flange with Holder 6719A (1) and 
Adapter 10054 (2). 

19. TIghten pinion nut to 937 N·m (689 ft. Ibs.) a with 
torque multiplier (1) and torque wrench (2). 

BlcB802c 

81cElc085 
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20. Verify dowel pins are in case. 

21. Lower ring gear onto the case dowel pins. 

22. Install new ring gear (2) bolts (1). 

23. Set case in a press with ring gear facing up. 
Press ring gear onto the case with an appropriate 
installer. 

NOTE: Verify ring gear is square and flush to the 
case before pressing ring gear. 

24. Tighten new ring gear bolts (1) to 286 N·m (210 
ft. Ibs.). 

25. Install differential into carrier. 

26. Install differential bearing cups and adjusters (1) 
into carrier. 

81c5c8a6 



3 · 626 REAR AXLE· 302RBI------------------ DR 

27. Install differential bearing caps (1). 

NOTE: Before tightening bearing caps, perform 
differential bearing preload and backlash adjust
ments. 

28. Install new bearing cap (2) bolts and tighten to 
190 N·m (140 ft. Ibs.). 



29. Install differential adjuster cotter pins (1) in bear
ing caps (2). 
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FLUID - CAPACITIES & RECOMMENDED 

SPECIFICATIONS 

RECOMMENDED FLUIDS, LUBRICANTS AND GENUINE PARTS 

ENGINE 

Component Fluids, Lubricants and Genuine Parts 

Engine Coolant Mopar® AntifreezelCoolant S Year/100,000 Mile Formula HOAT (Hybrid 
Organic Additive Technology) or equivalent. 

3.7/4.7L Engine Oil Use SAE 5W·20, API Certified, meeting material standard MS-639S. 

S.7l Engine Oil (For trucks Use SAE SW-20, API Certified, meeting material standard MS-639S. 
operating under a gross 
combined weight rating less than 
14,000 Ibs.) 

5.7l Engine Oil (For 2500/3500 Use SAE 5W·30, API Certified, meeting material standard MS-6395. 
trucks operating under a gross 
combined weight rating greater 
than 14,000 Ibs.) 

6.1 l Engine Oil We only recommend synthetic engine oils, such as Mobil 1®, that are API 
Certified and meet the requirements of Material Standard MS-10725. 

Engine Oil Filter Mopar ® Engine Oil Filter, PIN 5281090 or equivalent. 

Spark Plugs (3.7l Engine) ZFR6F - 11G (NGK) (1.1mm (0.043 in.) 

Spark Plugs (4.7l Engine) Upper Bank - FR8TE2 (1.0 mm (.040 in.) 
lower Bank - FR8T1332 (1.2mm (0.50 in.) 

Spark Plugs (5.7L Engine) REC14MCC4 (1.0 mm (.040 in.) 

Fuel Selection (all except 5.7l 87 Octane, (R+M)/2 Method 
Engine) 

Fuel Selection (5.7L Engine) 89 Octane, (R+M)/2 Method, Mid-Grade Preferred (87 Octane acceptable) 

ENGINE - DIESEL 

Component Fluids, Lubricants and Genuine Parts 

Engine Coolant Mopar ® AntifreezelCoolant S Year/100,000 Mile Formula HOAT (Hybrid 
Organic Additive Technology) or equivalent. 

6.7l HO Turbo Diesel Engine Oil Use (SAE 15W-40, API CJ-4 Certified, that meets DaimlerChrysler Material 
Standards MS-10902. Products meeting Cummins CES 20081 Standards 
may also be used.) 

Engine Oil Filter Mopar ® Engine Oil Filter, PIN OS08328SAA or equivalent. 

Engine Fuel Filter (6.7l Diesel Mopar ® Fuel Filter, PIN 05183410AA or equivalent. Must meet 7 micron 
Engine) rating. Using a fuel filter that does not meet the manufacturers filtration 

and water separating requirements can severely impact fuel system life 
and reliability. 

Crankcase Ventilation Filter (6.7l Mopar ® CCV Filter, PIN 68001433AA or equivalent. 
Diesel Engine) 
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Component Fluids, Lubricants and Genuine Parts 

Fuel Selection (6.7L Diesel Use good quality diesel fuel from a reputable supplier in your vehicle. Federal 
Engine) taw requires that you must fuel this vehicle with Ultra Low Sulfur Highway 

Diesel fuel (15 ppm Sulfur maximum) and prohibits the use of Low Sulfur 
Highway Diesel fuel (500 ppm Sulfur maximum) to avoid damage to the 
emissions control system. For most year-round service, No.2 diesel fuel 
meeting ASTM specification 0-975 Grade S15 will provide good performance. 
If the vehicle is exposed to extreme cold (below 20°F or -7°C), or is required 
to operate at colder-than-normal conditions for prolonged periods, use 
climatized No. 2 diesel fuel or dilute the No. 2 diesel fuel with 50% No. 1 
diesel fuel. This will provide better protection from fuel gelling or wax-plugging 
of the fuel filters. 
This vehicle is fully compatible with biodlesel blends up to 5% blodlesel 
meeting ASTM specification 0-975. 

ENGINE - CAB CHASSIS 

Component Fluids~ Lubricants and Genuine Parts 

Engine Coolant Mopar ill) Antifreeze/Coolant 5 Year/100,OOO Mile Formula HOAT (Hybrid 
Organic Additive Technology) or equivalent. 

5.7L Gas Engine Oil (For trucks Use SAE 5W-20t API Certified~ meeting material standard MS-6395. 
operating under a gross 
combined weight rating less 
than 14,000 Ibs.) 

5.7L Gas Engine Oil (For trucks Use SAE SW-30t API Certified, meeting material standard MS-639S. 
operating under a gross 
combined weight rating greater 
than 14,000 Ibs.) 

5.9L HO Turbo Diesel Engine Use (SAE 15W-40, API CI-4/SM Certified, that meets DaimlerChrysler 
Oil Standards.) 

Engine Oil6.7L Turbo Diesel Use (SAE 15W-40, API CJ-4 Certified, that meets DaimlerChrysler Material 
Standards MS-10902. Products meeting Cummins CES 20081 Standards may 
also be used.) 

Engine Oil Filter (5.7L Gas Mopar ® Engine Oil Filter, PIN S281090 or equivalent. 
Engine) 

Engine on Filter (S.9L Diesel Mopar ® Engine Oil Filter, PIN 05083285AA or equivalent. 
Engine) 

Engine Oil Filter (6.7L Diesel Mopar ® Engine Oil Filter, PIN 05083285AA or equivalent. Must meet 7 micron 
Engine) rating. 

Engine Fuer Filter (6.7L Dieser Mopar ® Fuel Filter, PIN 05183410AA or equivalent. Must meet 7 micron rating. 
Engine) Using a fuel filter that does not meet the manufacturers filtration and 

water separating requirements can severely impact fuel system life and 
reliability. 

Crankcase Ventilation Filter Mopar ® CCV Filter. PIN 68001433AA or equivalent. 
(6.7L Diesel Engine) 

Fuel Selection (5.7L Gas 89 Octane, (R=M)/2 Method, Mid-Grade Preferred (87 Octane acceptable). 
Engine) 
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Component Fluids, Lubricants and Genuine Parts 

Fuel Selection (5.9L Diesel Use good quality diesel fuel from a reputable supplier. For most year-round 
Engine) service, No.2 diesel fuel meeting ASTM specification D-975 will provide good 

performance. if the vehicle is exposed to extreme cold (below 20 degrees F or 
-7 degrees C), or is required to operate at colder-than-normal conditions for 
prolonged periods, use climatized No.2 diesel fuel or dilute the No.2 diesel 
fuel with 500/0 No.1 diesel fuel. This will provide better protection from fuel 
gelling or wax-plugging of the fuel filters. 
This vehicle is fully compatible with biodiesel blends up to 50/0 biodiesel 
meeting ASTM specification 0-6751. 

Fuel Selection (6.7L Diesel Use good quality diesel fuel from a reputable supplier in your vehicle. Federal 
Engine) law requires that you must fuel this vehicle with Ultra Low Sulfur Highway 

Diesel fuel (15 ppm Sulfur maximum) and prohibits the use of Low Sulfur 
Highway Diesel fuel (500 ppm Sulfur maximum) to avoid damage to the 
emissions control system. For most year-round service, No.2 diesel fuel 
meeting ASTM specification D-975 Grade S15 will provide good performance. 
If the vehicle is exposed to extreme cold (below 20°F or -7°C), or is required to 
operate at colder-than-normal conditions for prolonged periods, use climatized 
No.2 diesel fuel or dilute the No.2 diesel fuel with SOO/o No.1 diesel fuel. This 
will provide better protection from fuel gelling or wax-plugging of the fuel filters. 
This vehicle is fully compatible with biodiesel blends up to 50/0 biodiesel 
meeting ASTM specification 0-975. 

Spark Plugs (5.7L Engine) REC14MCC4 (1.14 mm (.043 in. gap) 

ENGINE - EXPORT 

Component Fluids, Lubricants and Genuine Parts 

Engine Coolant Mopar® Antifreeze/Coolant S Year/100,000 Mile Formula HOAT (Hybrid 
Organic Additive Technology) or equivalent. 

Engine Oil - Gasoline (Non ACEA For best performance and maximum protection under all types of operating 
Categories) conditions, the manufacture only recommends engine oils that are API 

certified and meet the requirements of DaimlerChrysler Material Standard 
MS-6395. Use Mopar or an equivalent oil meeting the specification MS-6395. 
These Certified Oils exhibit the American Petroleum Institute (API) Engine Oil 
Certification Symbol on the front of the oil container. This symbol means that 
the oil has been tested, certified, and licensed by the American Petroleum 
Institute (API) to meet the oil standards required by the manufacturers. The 
manufacturer only recommends API Certified engine oils that meet the 
requirements of DaimlerChrysler Material Standard MS-6395. 

Engine Oil - Gasoline (ACEA For countries that use the ACEA European Oil Categories for Service Fill Oils, 
Categories) use engine oils that meet the requirements of ACEA A3/S3, A3/B4 or AS/BS. 

Engine Oil Filter Mopar® Engine Oil Filter, PIN 5281090 or equivalent. 

Spark Plugs (3.7L Engine) ZFR6F - 11G (NGK) (1.1mm (0.042 in. gap) 

Spark Plugs (4.7L Engine) RC12MCC4 (1.01 mm (.040 in. gap) 

Spark Plugs (S.7L Engine) REC14MCC4 (1.14 mm (.04S in. gap) 

Fuel Selection 91 RON Octane, 87 (R+M)/2 Method 

CHASSIS 

Component Fluids, Lubricants and Genuine Parts. 

Automatic Transmission Mopar ® ATF+4, Automatic Transmission Fluid. 

Transfer Case Mopar ® ATF+4, Automatic Transmission Fluid. 
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Component Fluids; Lubricants and Genuine Parts. 

NVG 246 Automatic Transfer Case Mopar ® PN 05179014AA, NVG 246 Automatic Transmission Fluid or 
Only equivalent. 

Manual Transmission Fluid (G238). Mopar ® ATF+4, Automatic Transmission Fluid. 

Manual Transmission Fluid (G-56) Mopar ® ATF+4, Automatic Transmission Fluid. 

Clutch Linkage Multipurpose Grease, NLGI Grade 2 E.P. or equivalent. 

Front Driveshaft Grease Fitting. Use Mopar ® type MS-6560 (lithium based grease), or equivalent. 

Front Axle (4X4) (C205FD, and GL-S SAE 75W-90 (MS-9763) or equivalent. 
27SRBI) 

Front Axle (4X4) (9 1/4 AA, 9 1/4 GL-5 SAE Mopar ® Synthetic Gear Lubricant 75W-90 or equivalent. 
AA EL) 

1500 Model Rear Axle (9 1/4) Mopar ® Synthetic Gear Lubricant SAE 75W-140 (MS-8985). 
Limited-Slip Rear Axles on 1500 Models Require the addition of 118 ml (4 
ounces) Mopar ® limited slip additive or equivalent. 

2500/3500 Model Front and Rear Synthetic, GL -5 SAE, 7SW-90 or equivalent. 
Axle (10 1/2 AA, 10 1/2 AA EL, 11 Limited-Slip 10.5/11.S inch Rear Axles DO NOT REQUIRE a limited slip 
1/2 AA, and 302RBI) additive. 

Brake Master Cylinder Mopar ® DOT 3 and SAE J1703 should be used or equivalent. If DOT 3 
brake fluid is not available, then DOT 4 is acceptable. Use only 
recommended brake fluids. 

Power Steering ReservoirO Mopar ® ATF+4, Automatic Transmission Fluid 

o Power steering fluid capacities are dependent on engine/chassis options as well as steering gear/cooler 
options. Depending on type and size of internal cooler, length and inside diameter of cooler lines, or use of an 

auxiliary cooler, these capacities may vary. Refer to 19, Steering for proper fill and bleed procedures. 

CHASSIS - DIESEL 

Component Fluids, Lubricants and Genuine Parts. 

Automatic Transmission Mopar ® ATF+4, Automatic Transmission Fluid. 

Transfer Case Mopar ® ATF+4, Automatic Transmission Fluid. 

Manual Transmission Fluid G-56 Mopar ® ATF+4, Automatic Transmission Fluid. 

Clutch Linkage Multipurpose Grease, NLGI Grade 2 E.P. or equivalent. 

Front and Rear Axle Fluid GL-S SAE 7SW-90 Synthetic or equivalent. 
2500/3500 Models 2S00/3500 axles do not require limited slip additive. 

Brake Master Cylinder Mopar ® DOT 3 and SAE J1703 should be used or equivalent. If DOT 3 
brake fluid is not available, then DOT 4 is acceptable. Use only 
recommended brake fluids. 

Power Steering ReservoirO Mopar ® ATF+4, Automatic Transmission Fluid 

<> Power steering fluid capacities are dependent on engine/chassis options as well as steering gear/cooler 
options. Depending on type and size of internal cooler, length and inside diameter of cooler lines, or use of an 

auxiliary cooler, these capacities may vary. Refer to 19, Steering for proper fill and bleed procedures. 

CHASSIS - CAB CHASSIS 

Component Fluids, Lubricants and Genuine Parts. 

Automatic Transmission (5 Speed Mopar ® ATF+4, Automatic Transmission Fluid. 
545RFE) 

Automatic Transmission (6 Speed Mopar ® ATF+4, Automatic Transmission Fluid. 
68RFE) 

Automatic Transmission (6 Speed Mopar ® AS68RCTM Automatic Transmission Fluid 
AS68RC) 
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Component Fluids, Lubricants and Genuine Parts. 

Transfer Case Mopar ® ATF+4, Automatic Transmission Fluid. 

Manual Transmission Fluid G-56 Mopar ® ATF+4, Automatic Transmission Fluid. 

Clutch Linkage Multipurpose Grease, NLGI Grade 2 E.P. or equivalent. 

Front and Rear Axle Fluid (3S00) GL-S SAE 7SW-90 Synthetic or equivalent. 
Limited slip additive is not required. 

Front and Rear Axle Fluid GL-S SAE 75W-90 Synthetic (MS-9763) or equivalent. 
(4500/5500 ) 

Brake Master Cylinder Mopar ® DOT 3 and SAE J1703 should be used or equivalent. 

Power Steering Reservoir 0 Mopar ® ATF+4, Automatic Transmission Fluid 

o Power steering fluid capacities are dependent on engine/chassis options as well as steering gear/cooler 
options. Depending on type and size of internal cooler, length and inside diameter of cooler lines, or use of an 

auxiliary cooler, these capacities may vary. Refer to 19, Steering for proper fill and bleed procedures. 

CHASSIS - EXPORT 

Component Fluids, Lubricants and Genuine Parts. 

Automatic Transmission Mopar ® ATF+4, Automatic Transmission Fluid 

Transfer Case Mopar ® ATF+4, Automatic Transmission Fluid 

NVG 246 Automatic Transfer Case Mopar ® PN 05179014AA, NVG 246 Automatic Transmission Fluid or 
Only equivalent. 

Manual Transmission Fluid (G238) Mopar ® ATF+4, Automatic Transmission Fluid. 

Manual Transmission Fluid G-56 Mopar ® ATF+4, Automatic Transmission Fluid 

Clutch Linkage Multipurpose Grease, NLGI Grade 2 E.P. 

1500 Model Front Axle (4X4) GL-S SAE 7SW-90 

lS00 Model Rear Axle Mopar ® Synthetic Gear Lubricant SAE 75W-140 (MS-8985). 
Limited-Slip Rear Axles on lS00 Models Require the addition of 118 ml (4 
ounces) Mopar® limited slip additive. 

2500/3500 Model Front and Rear Synthetic, GL-S SAE, 7SW-90. 
Axle Limited-Slip 10.5/11.5 inch Rear Axles DO NOT REQUIRE a limited slip 

additive. 

Brake Master Cylinder Mopar ® DOT 3 and SAE J1703 should be used. If DOT 3 brake fluid is not 
available, then DOT 4 or DOT 4+ is acceptable. Use only recommended 
brake fluids. 

Power Steering ReservoirO Mopar ® ATF+4, Automatic Transmission Fluid 

<) Power steering fluid capacities are dependent on engine/chassis options as well as steering gear/cooler 
options. Depending on type and size of internal cooler, length and inside diameter of cooler lines, or use of an 

auxiliary cooler, these capacities may vary. Refer to 19, Steering for proper fill and bleed procedures. 

AXLES 

Axle Type Fluid Capacities Friction Modifier 

Corporate Axles 

Front Axle C205F 
SAE 75W-90 56 ounces 1.6 Liters 

OPEN 
-

Front Axle C200F Synthetic Gear 
57.5 ounces 1.7 Liters OPEN Lubricant 7SW-140 -

Front Axle C200FE Synthetic Gear 
57.5 ounces 1.7 Liters 4.0 ounces (118 ml) ANTI-SPIN Lubricant 7SW-140 
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Axle Type Fluid Capacities Friction Modifier 

Rear Axle 8.25 Synthetic Gear 
4.4 ounces 2.08 Liters -OPEN Lubricant 75W-140 

Rear Axle 8.25 Synthetic Gear 
72 ounces 2.1 Liters 4.0 ounces (118 ml) ANTI-SPIN Lubricant 75W-140 

Rear Axle 9.25 Synthetic Gear 
74 ounces 2.2 Liters -OPEN Lubricant 75W-140 

Rear Axle 9.25 Synthetic Gear 
72 ounces 2.1 Liters 4.0 ounces (118 ml) 

ANTI-SPIN Lubricant 75W-140 

Rear Axle C213R Synthetic Gear 
70 ounces 2.07 Liters -

OPEN Lubricant 75W-140 

Rear Axle C213RE Synthetic Gear 
75.5 ounces 2.24 Liters 4.0 ounces (118 ml) 

ANTI-SPIN Lubricant 75W-140 

Dana Axles 

Front Axle 186 FBI Synthetic Gear 2.1 pints 1.0 Liters -
OPEN Lubricant 80W-90 

Front Axle 186 FIA Synthetic Gear 2.6 pints 1.24 Liters -
OPEN Lubricant 80W-90 

Front Axle 216 FBI Synthetic Gear 2.7 pints 1.3 Liters -
ANTI-SPIN Lubricant 80W-90 

Rear Axle 226 RBI SAE 80W-90 
OPEN (Trailer Towing 4.75 pints. 2.25 Liters -

Synthetic Gear 
Lubricant 75W-140) 

Rear Axle 226 RBI SAE 80W-90 
ANTI-SPIN (Trailer Towing 

4.75 pints 2.25 Liters 3.4 ounces (0.1 ml) 
Synthetic Gear 

Lubricant 75W-140) 

Rear Axle 226 RIA 
SAE 75W-90 46 ounces 1.35 Liters -

ANTI-SPIN 

Rear Axle 302 RBI Synthetic Gear 
223 ounces 6.6 Liters -

OPEN Lubricant 75W-90 

Rear Axle 302 RBI Synthetic Gear 223 ounces 6.6 Liters -
ANTI-SPIN Lubricant 75W-90 

American Axles 

Front Axle 9.25 Synthetic Gear 74 ounces 2.2 Liters -
OPEN Lubricant 75W-90 

Front Axle 9.25 Synthetic Gear 
68 ounces 2.0 Liters -

ANTI-SPIN Lubricant 75W-90 

Rear Axle 10.5 Synthetic Gear 
85 ounces 2.5 Liters -

OPEN Lubricant 75W-90 

Rear Axle 10.5 Synthetic Gear 85 ounces 2.5 Liters -
ANTI-SPIN Lubricant 75W-90 

Rear Axle 11.5 Synthetic Gear 142 ounces 4.2 Liters -
OPEN Lubricant 75W-90 

Rear Axle 11.5 Synthetic Gear 135 ounces 4.0 Liters -
ANTI-SPIN Lubricant 75W-90 

Magna Axles 

I 
FRONT AXLE 275 

I 
Synthetic Gear 

I 172 ounces I 5.1 Liters -
FBI OPEN Lubricant 75W-90 
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CAPACITIES 

DESCRIPTION U.S. Metric 

Fuel (Approximate) 

1500 Shortbed Models 26 Gallons 98 Liters 

1500 Longbed Models 35 Gallons 132 Liters 

1500 Shortbed Models 34 Gallons 128 Liters 

2500 Shortbed Models 34 Gallons. 128 Liters 

2500 Longbed Models 35 Gallons. 132 Liters 

3500 Shortbed Models 34 Gallons. 128 Liters 

3500 Longbed Models 35 Gallons 132 Liters 

Engine Oil (with filter) 

3.7L Engine V-6, (SAE 5W-20, API 
5.0 Quarts 4.7 Liters Certified) 

4.7L Engine V-8, (SAE SW-20, API 
6.0 Quarts 5.7 Liters Certified) 

5.7L Engine V-8 (SAE 5W-20, API 
Certified). For trucks operating 

7.0 Quarts 6.6 Liters under a gross combined weight 
rating less than 14,000 Ibs. 

5.7L Engine V-8 (SAE 5W-30, API 
Certified. For 2500/3500 trucks 

operating under a gross combined 7.0 Quarts 6.6 Liters 
weight rating greater than 14,000 

Ibs. 

Cooling System 

3.7L (Mopar ® Antifreeze/Coolant 5 
17 Quarts 16 Liters 

Year/l00,000 Mile Formula) 

4,7L (Mopar ® Antifreeze/Coolant 5 
17 Quarts 16 Liters 

Year/100,OOO Mile Formula) 

5.7L (Mopar ® Antifreeze/Coolant 5 
18.7 Quarts 17.7 Liters 

Year/l00,OOO Mile Formula) 

6.7l Diesel (Mopar ® Antifreeze/ 
Coolant 5 Year/l00,OOO Mile 22.6 Quarts 21.4 Liters 

Formula) 

AlC REFRIGERANT SYSTEM 

3.7/4.7/5.7L Engines 1.604 Pounds 0.728 Kilograms 

5.9/6.7L Diesel Engines 1.873 Pounds 0.850 Kilograms 

AUTOMATIC TRANSMISSION 

Service Fill - 42RLE 4.0 Quarts 3,8 Liters 

Overhaul Fill - 42RLE B.7 Quarts 0 8.3 Liters 

Service Fill - 45RFEl545RFE 
4X2 - 5.5 Quarts 4X2 - 5.2 Liters 

4X4 -6.5 Quarts 4X4 - 6.2 Liters 

Overhaul - 45RFEl545RFE 14.8-16.9 Quarts 0 14-16 Liters 

Service Fill - 4BRE 4.0 Quarts 3.B Liters 

Overhaul - 48RE 14.8-16.9 Quarts 0 14-16 Liters 

Service Fill - 68RFE 
4X2 -5.5 Quarts 4X2 - 5.2 Liters 

4X4 - 6.5 Quarts 4X4 - 6.2 Liters 

Overhaul -68RFE 16.4-17.5 Quarts 0 15.6-16.6 Liters 
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DESCRIPTION U.S. Metric 

Service Fill -AS68RC 7.2 Quarts 6.8 Liters 

Overhaul - AS68RC 13.74 Quarts 0 13 liters 0 

o Dry fill capacity. Depending on type and size of internal cooler, length and inside diameter of cooler lines, or 
use of an auxiliary cooler, these figures may vary. (Refer to 21 - TRANSMISSION and TRANSFER CASEI 

AUTOMATIC TRANSMISSION 42RLEIFLUID - STANDARD PROCEDURE) (Refer to 21 - TRANSMISSION and 
TRANSFER CASEIAUTOMATIC TRANSMISSION 45/545RFE/FLUID - STANDARD PROCEDURE) (Refer to 21 -

TRANSMISSION and TRANSFER CASE/AUTOMATIC TRANSMISSION 48RE/FLUID - STANDARD 
PROCEDURE) 

MANUAL TRANSMISSION 

DIESEL ENGINE - G56 12.4 Pints 5.9 Liters 

5.7 L ENGINE - G56 10.7 Pints 5.1 Liters 

GETRAG 238 4.6 Pints 2.2 Liters 

TRANSFER CASE 

NV241 GENII 3.4 Pints 1.6 Liters 

NV243 3.4 pints 1.6 Liters 

NV244 GENII 3.4 Pints 1.6 Liters 

NV246 4.0 Pints 1.9 Liters 

NV271 4.0 Pints 1.89 Liters 

NV273 4.0 Pints 1.89 Liters 

** Includes 0.9L (1.0 qts.) for coolant reservoir. 

*Nominal refill capacities are shown. A variation may be observed from vehicle to vehicle due to manufacturing 
tolerance and refill procedure. 

CAPACITIES - DIESEL 

DESCRIPTION U.S. Metric 

Fuel (Appoximate) 

2500 Shortbed Models 34 Gallons. 128 Liters 

2500 Longbed Models 35 Gallons 132 Liters 

3500 Shortbed Models 34 Gallons 128 Liters 

3500 Longbed Models 35 Gallons 132 Liters 

Engine Oil 

5.9L Diesel Engine '-6 12.0 Quarts 11.4 Liters 

6.7L HO Turbo Diesel Engine 1-6 (SAE 15W-40, API 12 Quarts 11.4 Liters 
CJ-4 Certified, that meets CES 20081 Standards.) 

Cooling System 

5.9L Diesel Engine 1-6 28.2 Quarts 26.5 Liters 

6.7L Diesel Engine 1-6 22.6 Quarts 21.4 Liters 

CAPACITIES - CAB CHASSIS 

u.S. Metric 

Fuel (Appoximate) 

5.7L Gas Engine 

Standard Rear Tank 52 Gallons. 197 Liters 

Optional Midship Tank 22 Gallons 83 Liters 

6.7L HO Turbo Diesel Engine 
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U.s. Metric 

Standard Rear Tank 52 Gallons 197 Liters 

Optional Midship Tank 22 Gallons 83 Liters 

Engine Oil (with filter) 

5.7l Gas Engine V~8 (SAE 5W-30, API Certified). For 7.0 Quarts 6.6 Liters 
trucks operating under a gross combined weight rating 

greater than 14,000 Ibs. 

5.7L Gas Engine V-8 (SAE 5W-20, API Certified). For 7.0 Quarts 6.6 Liters 
trucks operating under a gross combined weight rating 

less than 14,000 Ibs. 

6.7l HO Turbo Diesel Engine 1-6 (SAE 15W-40, API 12 Quarts 11.4 Liters 
CJ-4 Certified, that meets CES 20081 Standards.) 

Cooling System 

6.7L Diesel Engine 1-6 22.6 Quarts 21.4 Liters 

5.7L Gas Engine (Mopar ® Antifreeze/Coolant 5 18.7 Quarts 17.7 Liters 
Year/100,000 Mile or equivalent 

CAPACITIES - EXPORT 

DESCRIPTION U.S. Metric 

Fuel 

1500 Shortbed Models 26 Gallons 98 Liters 

1500 Longbed Models 35 Gallons. 132 Liters 

2500 Shortbed Models 34 Gallons 128 Liters 

2500 Longbed Models 35 Gallons 132 Liters 

3500 Shortbed Models 34 Gallons 128 Liters 

3500 Longbed Models 35 Gallons 132 Liters 

Engine Oil (with filter) 

3.7L Engine V-6 (SAE 5W-20, API Certified, GF-3/ 
5.0 Quarts 4.7 Liters 

ACEA A 1/B1, A2/B2, or A3/B3) 

4.7L Engine V-8 (SAE SW-20, API Certified, GF-3/ 6.0 Quarts 5.7 Liters 
ACEA A 1/B 1, A2/B2, or A3/B3) 

5.7L Engine V-8 (SAE 5W-20, API Certified, GF-3/ 
ACEA A 1/B1, A2/B2, or A3/B3) For trucks operating 

7.0 Quarts 6.6 Liters 
under a gross combined weight rating less than 14,000 

Ibs. 

5.7L Engine V-8 (SAE 5W-30, API Certified), GF-3/ 
ACEA A 1/B1, A2/B2, or A3/B3). For 2500/ 3500 trucks 

7.0 Quarts 6.6 Liters operating under a gross combined weight rating 
greater than 14,000 Ibs. 

Cooling System 

3.7L (Mopar ® Antifreeze/Coolant 5 Year/100,OOO Mile 
17 Quarts 16 Liters Formula) 

4.7L (Mopar ® Antifreeze/Coolant 5 Year/100,000 Mile 
17 Quarts 16 Liters Formula) 

5.7L (Mopar Antifreeze/Coolant 5 Yearl1 00,000 Mile 
18.7 Quarts 17.7 Liters Formula) 
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FUSE LOCATIONS & TYPES 

SPECIFICATIONS 

FUSES (INTEGRATED POWER MODULE) 
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An integrated Power Module is located in the engine compartment near the battery. This center contains cartridge 
fuses and mini fuses. A description of each fuse and component may be stamped on the inside cover otherwise the 
cavity number of each fuse is stamped on the inside cover that corresponds to the following chart. 

Underhood Fuses (Integrated Power Module) 

Cavity Cartridge Fuse Mini Fuse Description 

1 20 Amp Yellow Power Outlet Console 

2 20 Amp Yellow Cabin Compartment Node (CCN) Door 
Locks/Brake Transmission Shift Interlock (BTSI) 

3 20 Amp Yellow Spare 

4 15 Amp Blue Spare 

5 20 Amp Yellow Power Sunroof 

6 10 Amp Red VIST FanIWastegate 

7 15 Amp Blue Reverse Lockout Solenoid Battery (SRT-10 Only) 

8 10 Amp Red Heated Mirrors 

9 30 Amp Pink Off Road Module Power 

10 5 Amp Orange Trx-Off Rd Pkg Sen (Gas Engine Only) 
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Cavity Cartridge Fuse Mini Fuse Description 

11 20 Amp Yellow Ignition Off Draw (IOD)-Cabin Compartment 
Node {CCN)/Radio/Under Hood LampIWireless 
Control Module (WCM)/Satellite Digital Audio 
Receiver {SDARS)/Hands Free Module (HFM) 

12 30 Amp Pink Electric Brake 

13 25 Amp Natural Power-Battery RWAUABS Module Feed 

14 15 Amp Blue Park Lamps Left 

15 20 Amp Yellow Trailer Park Lamps 

16 15 Amp Blue Park Lamps Right 

17 15 Amp Blue Spare 

1

18 40 Amp Green ABS Pump 

19 30 Amp Pink Trailer Tow 

20 10 Amp Red Occupant Restraints Controller (ORC) 2 

21 10 Amp Red Occupant Restraints Controller (ORC) Preset 
Carrier 

122 2 Amp Gray IGN Switch Feed 

23 10 Amp Red Engine Control Module (ECM)lWireless Control 
Module (WCM)/HVC 

24 20 Amp Blue Subwoofer Amplifier (SRT-10 Only) 

25 10 Amp Red Power Mirror 

26 20 Amp Yellow Brake Switch/Center High Mount Stop Lamp 
(CHMSL) 

27 40 Amp Green Power Seats 

28 10 Amp Red Power Run/Start-NCCIWireless Control Module 
(WCM)/ ABS/RWAL 

29 10 Amp Red Switches/EC Mirror/Smart Bar 

30 15 Amp Blue Power Run/Start-ABS/RWAUSmart BarNAW 
Sensor/Uego Sensor Controller 

31 10 Amp Red PCMITransfer Case Brake 

32 10 Amp Red HVAC/Ajustable Pedals/Heated Seats Switch 
LED/Exhaust Brake 

33 10 Amp Red Power-IGN Run Mise 

34 10 Amp Red Spare 

35 15 Amp Blue Cabin Compartment Node (CCN) Illumination 

36 25 Amp Natural Audio_Amplifier 

37 15 Amp Blue Spare 

38 20 Amp Yellow Power Outlet I P 

39 10 Amp Red Sunroof/Seatbelt Tensioner 

40 20 Amp Yellow Cigar Lighter 

41 25 Amp Natural Spare 

42 30 Amp Pink Diesel PCM (Diesel Only) 
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CAUTION: 
• When installing the Integrated Power Module cover, it is important to ensure the cover is properly posi

tioned and fully latched. Failure to do so may allow water to get into the Integrated Power Module, and 
possibly result in a electrical system failure. 

• When replacing a blown fuse, it is important to use only a fuse having the correct amperage rating. The 
use of a fuse with a rating other than indicated may result in a dangerous electrical system overload. If 
a properly rated fuse continues to blow, it indicates a problem in the circuit that must be corrected. 

FUSES (INTEGRATED POWER MODULE) - CAB CHASSIS 
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An integrated Power Module is located in the engine compartment near the battery. This center contains cartridge 
fuses and mini fuses. A description of each fuse and component may be stamped on the inside cover otherwise the 
cavity number of each fuse is stamped on the inside cover that corresponds to the following chart. 

Underhood Fuses (Integrated Power Module) 

Cavity Cartridge Fuse Mini Fuse Description 

1 20 Amp Yellow Power Outlet Console 

2 20 Amp Yellow Cabin Compartment Node (CCN) Door 
Locks/Brake Transmission Shift rnterlock (BTSI) 

3 - -
4 15 Amp Blue Aisin Transmission Controls (Diesel Only) 

5 20 Amp Yellow Power Sunroof 

6 10 Amp Red VIST FanlWastegate 

7 15 Amp Blue Reverse Lockout Solenoid Battery (SRT-10 Only) 

8 10 Amp Red Heated Mirrors 
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Cavity Cartridge Fuse Fuse Description 

9 30 Amp Pink Off Road Module Power 

10 5 Amp Orange Trx-Off Rd Pkg Sen (Gas Engine Only) 
Insert a 5 amp fuse in this cavity to enable the 
TRX capability. 

11 20 Amp Yellow Ignition Off Draw (IOO)-Cabin Compartment 
Node (CCN)/Radio/Under Hood Lamp/wireless 
Control Module (WCM)/Satellite Digital Audio 
Receiver (SDARS)/Hands Free Module (HFM) 

12 30 Amp Pink Electric Brake 

13 ~ A ... Iral Power-Battery RWAUABS Module Feed 

14 15 Amp Blue Park Lamps Left 

15 20 Amp Yellow Trailer Park Lamps 

16 15 Amp Blue Park Lamps Right 

17 - -
18 40 Amp Green ABS Pump 

19 30 Amp Pink Trailer Tow 

20 10 Amp Red Occupant Restraints Controller (ORC) 2 

21 10 Amp Red Occupant Restraints Controller (ORC) Preset 
Carrier 

22 2 Amp Gray IGN Switch Feed 

23 10 Amp Red Engine Control Module (ECM)/wireless Control 
Module (WCM)/HVC 

24 20 Amp Blue Subwoofer Amplifier (SRT·10 Only) 

25 10 Amp Red Power Mirror 

26 20 Amp Yellow Brake SWitch/Center High Mount Stop Lamp 
(CHMSL) 

27 40 Amp Green Power Seats 

28 10 Amp Red Start-NCC/wireless Control Module (WCM)/ ABS/ 
RWAL 

29 10 Amp Red Switches/EC Mirror/Smart Bar 

30 15 Amp Blue Power RuniStart-ABS/RWAUSmart BarIYAW 
Sensor/Uego Sensor Controller 

31 10 Amp Red PCMrrransfer Case Brake 

32 10 Amp Red HVAC/ Ajustable Pedals/Heated Seats Switch 
LED/Exhaust Brake 

33 10 Amp Red Power-IGN Run Misc 

34 - -
35 15 Amp Blue Cabin Compartment Node (CCN) Illumination 

36 25 Amp Natural Audio_Amplifier 

37 15 Amp Blue Spare 

38 20 Amp Yellow Power Outlet IP 

39 10 Amp Red Sunroof/Seatbelt Tensioner 

40 20 Amp Yellow Cigar Lighter 

41 - -

42 30 Amp Pink Diesel PCM (Diesel Only) 
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CAUTION: 
• When installing the Integrated Power Module cover, it is important to ensure the cover is properly posi

tioned and fully latched. Failure to do so may allow water to get into the Integrated Power Module, and 
possibly result in a electrical system failure. 

• When replacing a blown fuse, it is important to use only a fuse having the correct amperage rating. The 
use of a fuse with a rating other than indicated may result in a dangerous electrical system overload. If 
a properly rated fuse continues to blow, it indicates a problem in the circuit that must be corrected. 

FUSES (INTEGRATED POWER MODULE) - DIESEL 
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An integrated Power Module is located in the engine compartment near the battery. This center contains cartridge 
fuses and mini fuses. A description of each fuse and component may be stamped on the inside cover otherwise the 
cavity number of each fuse is stamped on the inside cover that corresponds to the foltowing chart. 

Underhood Fuses (Integrated Power Module) 

Cavity Cartridge Fuse Mini Fuse Description 

1 20 Amp Yellow Power Outlet Console 

2 20 Amp Yellow Cabin Compartment Node (CCN) Door 
Locks/Brake Transmission Shift Interlock (BTSI) 

3 20 Amp Yellow Spare 

4 20 Amp Yellow Spare 

5 20 Amp Yellow ~wer Sunroof 

6 10 Amp Red VIST FanlWastegate 

7 15 Amp Blue Reverse Lockout Solenoid Battery (SRT-10 Only) 

8 10 Amp Red Heated Mirrors 
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Cavity Cartridge Fuse Mini Fuse Description 

9 30 Amp Pink Off Road Module Power 

10 5 Amp Orange Trx-Off Rd Pkg Sen (Gas Engine Only) 

11 20 Amp Yellow Ignition Off Draw (IOD)-Cabin Compartment 
Node (CCN)/Radio/Under Hood LampJWireless 
Control Module (WCM)/Satellite Digital Audio 
Receiver (SDARS)/Hands Free Module (HFM) 

12 30 Amp Pink Electric Brake 

13 25 Amp Natural Power-Battery RWAUABS Module Feed 

14 ~Amp Blue Park Lamps Left 

15 20 Amp Yellow Trailer Park Lamps 

16 15 Amp Blue Park Lamps Right 

17 15 Amp Blue Spare 

18 40 Amp Green ABS Pump 

19 30 Amp Pink Trailer Tow 

20 10 Amp Red Occupant Restraints Controller (ORC) 2 

21 10 Amp Red Occupant Restraints Controller (OR~\ -
Carrier 

22 2 Amp Gray IGN Switch Feed 

23 10 Amp Red Engine Control Module {ECM)JWir 
Module {WCM)/HVC 

24 20 Amp Blue Subwoofer Amplifier (SRT-10 Only) 

25 10 Amp Red Power Mirror 

26 20 Amp Yellow Brake Switch/Center High Mount Stop Lamp 
(CHMSL) 

27 40 Amp Green Power Seats 

28 10 Amp Red Power Run/Start-NCCJWireless Control Module 
(WCM}/ABS/RWAL 

29 10 Amp Red Switches/EC Mirror/Smart Bar 

30 15 Amp Blue Power Run/Start-ABS/RWAUSmart BarN AW 
Sensor/Uego Sensor Controller 

31 10 Amp Red PCMfTransfer Case Brake 

32 10 Amp Red HVAC/Ajustable Pedals/Heated Seats Switch 
LED/Exhaust Brake 

33 10 Amp Red Power-IGN Run Misc 

34 10 Amp Red Spare 

35 15 Amp Blue Cabin Compartment Node (CCN) Illumination 

36 25 Amp Natural Audio_Amplifier 

37 15 Amp Blue Spare 

38 20 Amp Yellow Power Outlet IP 

39 10 Amp Red Sunroof/Seatbelt Tensioner 

40 20 Amp Yellow Cigar Lighter 

41 25 Amp Natural Spare 

42 30 Amp Pink Diesel PCM (Diesel Only) 
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CAUTION: 
• When installing the Integrated Power Module cover, it is important to ensure the cover is properly posi .. 

tioned and fully latched. Failure to do so may allow water to get into the Integrated Power Module, and 
possibly result in a electrical system failure . 

• When replacing a blown fuse, it is important to use only a fuse having the correct amperage rating. The 
use of a fuse with a rating other than indicated may result in a dangerous electrical system overload. If 
a properly rated fuse continues to blow, it indicates a problem in the circuit that must be corrected. 
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MAINTENANCE SCHEDULES 

DESCRIPTION 

MAINTENANCE SCHEDULe:S - GAS/CAB CHASSIS GAS/POWER WAGON 
The oil change indicator system will remind you that it is time to take your vehicle in for scheduled maintenance. 

The "Change Oil" message will flash in the instrument cluster odometer and a single chime will sound, indicating 
that an oil change is necessary. 

Based on engine operation conditions the oil change indicator message will illuminate, this means that service is 
required for your vehicle. Have your vehicle serviced as soon as possible, within the next 500 miles (805 km). 

NOTE: 
• The oil change indicator message will not monitor the time since the last oil change. Change your vehi .. 

cles oil if it has been 6 months since your last oil change even if the oil change indicator message is 
NOT illuminated. 

• Change your engine oil more often if you drive your vehicle off .. road for an extended period of time. 
• Under no circumstances should oil change intervals exceed 6,000 miles (10,000 km) or 6 months, which .. 

ever comes first. 

Your dealer will reset the oil change indicator message after completing the scheduled oil change. If this scheduled 
oil change is performed by someone other than your dealer the message can be reset by referring to the steps 
described under "OdometerlTrip Odometer" under "Instrument Cluster Description" in Section 4 of this manual. 

At Each Stop for Fuel 

• Check the engine oil level about 5 minutes after a fully warmed engine is shut off. Checking the oil level while 
the vehicle is on level ground will improve the accuracy of the oil level reading. Add oil only when the level is 
at or below the ADD or MIN mark. 

• Check the windshield washer solvent and add if required. 

Once a Month 

• Check tire pressure and look for unusual wear or damage. 
• Inspect the battery and clean and tighten the terminals as required. 
• Check the fluid levels of coolant reservoir, brake master cylinder, power steering and transmission and add as 

needed. 

• Check all lights and other electrical items for correct operation. 

At Each Oil Change 

• Change the engine oil filter. 
• Inspect the brake hoses and lines. 
• Check the Manual Transmission fluid level. 

CAUTION: Failure to perform the required maintenance items may result in damage to the vehicle. 

Required Maintenance Intervals 

NOTE: 
** Vehicles built with the 4.7L engine are equipped with sixteen spark plugs, one set is located on the top 
of the engine under the coils and the second set is located on the side of the engine. 
The spark plugs located under the coils are a standard plug and must be changed every 30,000 miles (50 
000 km) 
The spark plugs located on the side of the engine are a premium plug and must be changed every 102,000 
miles (170 000 km). 
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Perform Maintenance Every 
(Where time and mileage are listed, follow the interval 

that occurs first.) 

Maintenance Items Miles Kilometers or Months 

Change the engine oil and engine oil filter. 6,000 10000 6 

Rotate lires. 6,000 10 000 6 

Lubricate outer tie rod ends 2500/3500 (4X4) models 
6,000 10000 6 

only. 

Lube Front Drive Shaft Fitting (2500/3500, 4x4 only). 6,000 10000 6 

If using your vehicle for any of the following: Dusty or 
off-road conditions. Inspect the engine air cleaner filter, 12,000 20000 12 
replace if necessary. 

Inspect the brake linings, replace if necessary. 12,000 20000 12 

Inspect the front & rear axle fluid, change if using your 
vehicle for police, taxi, fleet, off-road or frequent trailer 18,000 30000 18 
towing. 

Inspect the CV Joints. Perform the first inspection at 
24,000 40000 24 

12,000 mires (20000 km) or 12 months. 

Inspect Exhaust System. Perform the first inspection at 
24,000 40000 24 

12,000 miles (20 000 km) or 12 months. 

Inspect the front suspension, tie rod ends and boot 
24,000 40 000 24 

seals, replace if necessary. 

Replace the engine air cleaner filter. 30,000 50 000 30 

Inspect the transfer case fluid. 30,000 50000 30 

Replace the top row of spark plugs on 4.7L 
30,000 -- -""- 3D engines. ** 

Replace the spark plugs on 3.7L and 5.7L engines. 30,000 50000 30 

Change the automatic transmission fluid & main sump 
filter, if using your vehicle for any of the following: 
pOlice. taxi, fleet, snow plowing, or frequent trailer 
towing. (If equipped with a 4.7U5.7L engine, also 60,000 100000 60 
replace the spin-on cooler return filter (if equipped) at 
120,000 mi (200 000 km) or 120 months, if used for 
any of the above conditions). 

Change the transfer case fluid if using your vehicle for 
any of the following: police, taxi, fleet, off-road or 60,000 100000 60 
frequent trailer towing. 

Change the manual transmission fluid if using your 
vehicle for any of the following: trailer towing, snow 
plowing, heavy loading, taxi, police, delivery service 

60,000 100000 60 
(commercial service), off-road, desert operation or more 
then 50% of your driving is at sustained high speeds 
during hot weather, above 90FO (32CO). 

t and replace PCV valve if necessary. 90.000 150000 90 

Flush and replace the engine coolant. 102.000 170000 60 

Replace the ignition cables on 4.7L engines. 102,000 170000 102 

Replace the side row of spark plugs on 4.7L 102,000 170000 102 
engines. ** 

cessory Drive 8elt(s). 120.000 200000 120 
I 
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WARNING: 
You can be badly injured working on or around a motor vehicle. Do only that service work for which you 
have the knowledge and the right equipment. If you have any doubt about your ability to perform a service 
job, take your vehicle to a competent mechanic. 

MAINTENANCE SCHEDULES - 6.7L CUMMINS TURBO DIESEL 

CAUTION: Failure to perform the required maintenance items may result in damage to the vehicle. 

At Each Stop for Fuel 

• Check the engine oil level about 15 minutes after a fully warmed engine is shut off. Checking the oil level while 
the vehicle is on level ground will improve the accuracy of the oil level reading. Add oil only when the level is 
at or below the ADD or MIN mark. 

• Check the windshield washer solvent and add if required, When refilling the washer fluid reservoir, take some 
washer fluid and apply it to a cloth or towel and wipe clean the wiper blades, this will help blade performance. 

Once a Month 

• Check tire pressure and look for unusual wear or damage. 
• Inspect the batteries and clean and tighten the terminals as required. 
• Check the fluid levels of coolant reservoir, brake master cylinder, and transmission and transfer case (if 

equipped), add as needed. 
• Check Filter MinderTM. Replace air cleaner filter element if necessary. 
• Check all lights and all other electrical items for correct operation. 

• Drain water from the fuel filter. 

A t Each Oil Change 

• Change the engine oil filter. 
• Inspect the exhaust system. 
• Inspect the brake hoses. 
• Inspect the U-Joints (if equipped) and front suspension components. 
• Check the automatic transmission fluid level. 
• Check the manual transmission fluid level. 
• Check the coolant level. hoses, and clamps. 
• Lubricate outer tie rod ends. 
• Lubricate Front Drive Shaft Fitting 

Inspection and service should also be performed anytime a malfunction is observed or suspected. Retain all 
receipts. 

Oil Change Indicator System 
Your vehicle is equipped with an engine oil change indicator system. This system will alert you when it is time to 
change your engine oil by displaying the words "Oil Change Required" on your Electronic Vehicle Information Center 
(EVIC). The engine oil change indicator system is duty cycle based, which means the engine oil change interval 
may fluctuate depending on your personal driving style. Driving styles such as frequent stop and go type driving can 
increase the frequency of the engine oil change. This is the result of more frequent regeneration of the exhaust 
aftertreatment system, which can decrease the life of the engine oil. Failure to change the engine oil per the main
tenance schedule can result in internal engine damage. 

For information on resetting the Oil Change Indicator message, refer to "Oil Change Required - If Equipped," under 
"Personal Settings (Customer Programmable Features)'" in the j'Electronic Vehicle Information Center (EVIC)" Sec
tion of this manual. 
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OIL CHANGE INDICATOR - RESET 

To reset the "Oil Change Required" indicator (after performing the scheduled maintenance) refer to the following 
procedure: 

• 1. Turn the ignition switch to the ON position (Do not start engine). 
• 2. Fully depress the accelerator pedal slowly three times within 10 seconds. 
• 3. Turn the ignition switch to the OFF/LOCK position. 

NOTE: If the indicator message illumination when you start the vehicle, the "Oil Change Required" indicator 
did not reset. It necessary repeat this procedure. 

Perform Service Indicator 
Your vehicle will require emissions maintenance at a set interval. To help remind you when this maintenance is due, 
the Electronic Vehicle Information Center (EVIC) will display "Perform Service". When the "Perform Service" mes
sage is displayed on the EVIC it is necessary to have the emissions maintenance performed. Emissions mainte
nance includes replacing the Closed Crankcase Ventilation (CCV) filter element, cleaning or replacement of the 
EGR Cooler, and cleaning or replacement of the EGR Valve. 

See your local authorized dealer to have the "Perform Service" message cleared and reset. 

PERFORM SERVICE INDICATOR - RESET 

The Upertorm Service" message will display on the EVIC each time you turn the ignition switch to the ON/RUN 
position to indicate a emission maintenance is required. To reset the "Perform Service" indicator system (after per
forming the scheduled maintenance) refer to the following procedure:' 

• 1. Turn the ignition switch to the ON position (Do not start engine). 
• 2. Press and release the brake pedal two times. 
• 3. Fully depress the accelerator pedal slowly two times within 10 seconds . 
• 4. Turn the ignition switch to the OFF/LOCK position. 

NOTE: If the indicator message illumination when you start the vehicle, the "Perform Service" indicator did 
not reset. If necessary repeat this procedure. 

Miles 7,500 15,000 22,500 30,000 37,500 

(Kilometers) (12000) (24000) (36000) (48000) (60000) 

[Months] [6] [12] [18] [24] [30] 

Change engine oil and engine oil filter. (Under no 
circumstances should oil change intervals exceed X X X X X 7,500 miles (12 000 km) or 6 months, which ever 
comes first). 

ricate Front Drive Shaft Fitting (4X4). X X X X X 
Rotate tires. X X X X X 

Check spare tire for proper pressure and correct 
X X X X X 

stowage. 

Lubricate outer tie rod ends. X X X X X 
Check transfer case fluid level (4X4). X 

Change front and rear axle fluid {4X4}. X X 

Replace fuel filter element. X X 

Inspect brake linings. X 

Inspect and adjust parking brake if necessary. X 

Inspect fan hub. X 

Inspect damper. X 



4 • 22 VEHICLE QUICK REFERENCE ----------------- DR 

Miles 7,500 15,000 22,500 30,000 37,500 

(Kilometers) (12 000) (24000) (36000) (48000) (60000) 

[Months] [6] [12] [18] [24] [30] 

Inspect front wheel bearings. X 

Inspect drive belt, replace as necessary. X 

Miles 45,000 52,500 60,000 67,500 75,000 

(Kilometers) (72000) (84 000) (97000) (109000) (121 000) 

[Months] [36] [42] [48] [54] [60] 

Change engine oil and engine oil filter. X X X X X 

Lubricate Front Drive Shaft Fitting (4X4). X X X X X 

Rotate tires. X X X X X 

Check spare tire for proper pressure and X X X X X 
correct stowage. 

Lubricate outer tie rod ends. X X X X X 

Drain and refill transfer case fluid (4X4). X 
Change front and rear axle fluid (4X4). X X X 

Change the automatic transmission fluid & 
main sump filter, if using your vehicle for any of X 
the following: police, taxi, fleet, snow plowing, 
or frequent trailer towing. 

Change manual transmission fluid. X 

Flush and replace engine coolant at 60 
months, if not replaced at 100,000 miles (160 X 
000 km). 

Inspect drive belt, replace as necessary. X X 

Replace fuel filter element. X X X 

Inspect brake linings. X X 

Inspect and adjust parking brake if necessary. X X 

Inspect fan hub. X 

I nspect damper. X 
Inspect front wheel bearings. X 
Replace Crankcase Ventilation Filter (CCV). X 
Clean EGR Valve··. X 

Clean EGR Cooler··. X 

Miles 82,500 90,000 97,500 100,000 105,000 

(Kilometers) (13_3000) (145000) (157000) (160 000) (169000) 

[Months] [66] [72] [78] [84] 
Change engine oil and engine oil filter. X X X X 

Lubricate Front Drive Shaft Fitting (4X4). X X X X 

Rotate tires. X X X X 

Check spare tire for proper pressure and 
X X X X correct stowage. 

Lubricate outer tie rod ends. X X X X 
Flush and replace engine coolant, if not 

X replaced at 60 mos. 
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Miles 82,500 90,000 97,500 100,000 105,000 

(Kilometers) (133000) (145000) (157000) (160000) (169000) 

[Months] [66] [72] [78] [84] 

Check transfer case fluid level (4X4). X 

Change front and rear axle fluid (4X4). X X 

Inspect drive belt, replace as required. * X X 

Inspect fan hub. X 

Inspect damper. X 

Replace fuel filter element. X X 

Inspect front wheel bearings. X 

Inspect brake linings. X X 

Inspect and adjust parking brake if necessary. X X 

Miles 112,500 120t OOO 127t500 135,000 142,500 150,000 

(Kilometers) (181 000) (193000) (205000) (217000) (229000) (241 000) 

[Months] [90] [96] [102] [108] [114] [120] 

Change engine oil and engine oil 
X X X X X X 

filter. 

Lubricate Front Drive Shaft Fitting 
X X X X X X (4X4). 

Rotate tires. X X X X X X 

Check spa. r 0- X X X X X X 
and correct stowage. 

Lubricate outer tie rod ends. X X X X X X 

Flush and replace engine coolant at 
120 months, if not replaced at X 
100,000 miles (161 000 km). 

Inspect drive belt, replace as 
X X X required.* 

Drain and refill transfer case fluid 
X (4X4). 

Check transfer case fluid level 
X (4X4). 

Change front and rear axle fluid 
X X X (4X4). 

Change the automatic transmission 
fluid, main sump filter and spin-on 
cooler return filter (if equipped) if 

X X using your vehicle for any of the 
following: police, taxi, fleet, snow 
plowing, or frequent trailer towing .. 

Change manual transmission fluid. X 

Inspect fan hub. X X 

Inspect damper. X X 

Replace fuel fifter element. X X X 

Inspect front wheel bearings. X X 

Inspect brake linings. X X 
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Miles 112,500 120,000 127,500 135,000 142,500 150,000 

(Kilometers) (181 000) (193 000) (205000) (217000) (229000) (241 000) 

[Months] [90] [96] [102] [108] [114] [120] 

Inspect and adjust parking brake if 
necessary. X X 

Adjust valve lash clearance. X 
Replace Crankcase Ventilation 

X Filter (CCV). 

Clean the EGR Valve. X 

Clean the EGR Cooler. X 

Inspection and service should also be performed anytime a malfunction is observed or suspected. Retain all 
receipts. 

"'This maintenance is not required if beit was previously replaced. 

**The EGR Valve and EGR Cooler maintenance will be covered by the manufacturer only at this maintenance inter
val, for vehicles registered in California, Maine, Massachusetts, New York and Vermont. 

WARNING: 
You can be badly injured working on or around a motor vehicle. Do only that service work for which you 
have the knowledge and the right equipment. If you have any doubt about your ability to perform a service 
job, take your vehicle to a competent mechanic. 

MAINTENANCE SCHEDULES - 6.7L CUMMINS TURBO DIESEL - CAB CHASSIS 

CAUTION: Failure to perform the required maintenance items may result in damage to the vehicle. 

At Each Stop for Fuel 

• Check the engine oil level about 15 minutes after a fully warmed engine is shut off. Checking the oil level while 
the vehicle is on level ground will improve the accuracy of the oil level reading. Add oil only when the level is 
at or below the ADD or MIN mark. 

• Check the windshield washer solvent and add if required. When refilling the washer fluid reservoir, take some 
washer fluid and apply it to a cloth or towel and wipe clean the wiper blades, this will help blade performance. 

Once a Month 

• Check tire pressure and look for unusual wear or damage. 
• Inspect the batteries and clean and tighten the terminals as required. 
• Check the fluid levels of coolant reservoir, brake master cylinder, and transmission and transfer case (if 

equipped), add as needed. 
• Check Filter MinderTM. Replace air cleaner filter element if necessary. 
• Check all lights and all other electrical items for correct operation. 
• Drain water from the fuel filter. 

At Each Oil Change 

• Change the engine oil filter. 
• Inspect the exhaust system. 
• Inspect the brake hoses. 
• Inspect the U-Joints ( if equipped) and front suspension components. 
• Check the automatic transmission fluid level. 
• Check the manual transmission fluid level. 
• Check the coolant level, hoses, and clamps. 
• Lubricate outer tie rod ends (4X4) models only. 
• Lubricate Front Drive Shaft Fitting ( 4X4). 



DR~~~~~~~~~~~~~~~~~VEHICLE QUICK REFERENCE 4-25 

Inspection and service should also be performed anytime a malfunction is observed or suspected. Retain all 
receipts. 

Oil Change Indicator System 
Your vehicle is equipped with an engine oil change indicator system. This system will alert you when it is time to 
change your engine oil by displaying the words "Oil Change Required" on your Electronic Vehicle Information Center 
(EVIC). The engine oil change indicator system is duty cycle based, which means the engine oil change interval 
may fluctuate depending on your personal driving style. Driving styles such as frequent stop and go type driving can 
increase the frequency of the engine oil change. This is the result of more frequent regeneration of the exhaust 
aftertreatment system, which can decrease the life of the engine oil. Failure to change the engine oil per the main
tenance schedule can result in internal engine damage. 

For information on resetting the Oil Change Indicator message, refer to "Oil Change Required - If Equipped," under 
I'Personal Settings (Customer Programmable Features)," in the "Electronic Vehicle Information Center (EVICr Sec
tion of this manual. 

OIL CHANGE INDICATOR - RESET 

To reset the "Oil Change RequiredSl indicator (after performing the scheduled maintenance) refer to the following 
procedure: 

• 1. Turn the ignition switch to the ON position (Do not start engine). 
• 2. Fully depress the accelerator pedal slowly three times within 10 seconds. 
• 3. Turn the ignition switch to the OFF/LOCK position. 

NOTE: If the indicator message illumination when you start the vehicle, the "Oil Change Required" indicator 
did not reset. If necessary repeat this procedure. 

Perform Service Indicator 
Your vehicle will require emissions maintenance at a set interval. To help remind you when this maintenance is due, 
the Electronic Vehicle Information Center (EVIC) will display "Perform Service". When the "Perform Service" mes
sage is displayed on the EVIC it is necessary to have the emissions maintenance performed. Emissions mainte
nance includes replacing the Closed Crankcase Ventilation (CCV) filter element, cleaning or replacement of the 
EGR Cooler, and cleaning or replacement of the EGR Valve. 

For information on resetting the "Perform Service" indicator message. refer to <lperform Service Indicator Resef' 
(If Equipped), under "Personal Settings (Customer Programmable Features)", in the Electronic Vehicle Information 
Center (EVIC) Section of this manual. 

PERFORM SERVICE INDICATOR - RESET 

The "Perform Service" message will display on the EVIC each time you turn the ignition switch to the ON/RUN 
position to indicate a emission maintenance is required. To reset the "Perform Service" indicator system (after per
forming the scheduled maintenance) refer to the following procedure: 

• 1. Turn the ignition switch to the ON position (Do not start engine). 
• 2. Press and release the brake pedal two times. 
• 3. Fully depress the accelerator pedal slowly two times within 10 seconds. 
• 4. Turn the ignition switch to the OFF/LOCK position. 

NOTE: If the indicator message illumination when you start the vehicle, the "Perform Service" indicator did 
not reset. If necessary repeat this procedure. 
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Maintenance Schedule 

Miles 7,500 15,000 22,500 30,000 37,500 

(Kilometers) (12 000) (24 000) (36000) (48 000) (60000) 

[Months] [6] [12] [18] [24] [30] 

Change engine oil and engine oil filter. X X X X X 

Lubricate front drive shaft fitting (4X4). X X X X X 

Rotate tires. X X X X X 

Check spare tire for proper pressure and 
X X X X X correct stowage. 

Lubricate outer tie rod ends. X X X X X 

Check transfer case fluid level (4X4). X 

Change front axle fluid (3500/4500/5500 4X4) 
X X 

(Diesel engine only). 

Change rear axle fluid (3500 4X4 and 4X2) 
X X (Diesel engine only). 

Change automatic transmission fluid. X 

Replace fuel filter element. X X 

Inspect brake linings. X 

Inspect and adjust parking brake if necessary. X 

Inspect fan hub. X 

Inspect damper. X 

Inspect front wheel bearings. X 

Inspect drive belt, replace as necessary. X 

Miles 45,000 52,500 60,000 67,500 75,000 

(Kilometers) (72 000) (84000) (97 000) (109 000) (121 000) 

[Months] [36] [42] [48] [54] [60] 

Change engine oil and engine oil filter. X X X X X 

Lubricate front drive shaft fitting (4X4). X X X X X 

Rotate tires. X X X X X 

Check spare tire for proper pressure and 
X X X X X 

correct stowage. 

Lubricate outer tie rod ends. X X X X X 

Drain and refill transfer case fluid (4X4). X 

Change front axle fluid (3500/4500/5500 4X4) 
X X X 

(Diesel engine only). 

Change rear axle fluid (3500 4X4 and 4X2) 
X X X 

(Diesel engine only). 

Change rear axle fluid (4500/5500 4X4 and 
X 

4X2). 

Change automatic transmission fluid. X 

Change manual transmission fluid. X 

Flush and replace engine coolant at 60 
months, if not replaced at 100,000 miles (160 X 
000 km). 

Inspect drive belt, replace as necessary. X X 
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Miles 45,000 52,500 60,000 67,500 75,000 

(Kilometers) (72000) (84 000) (97000) (109000) (121 000) 

[Months] [36] [42] [48] [54] [60] 

Replace fuel filter element. X X X 

Inspect brake linings. X X 

Inspect and adjust parking brake if necessary. X X 

Inspect fan hub. X 

Inspect damper. X 

Inspect front wheel bearings. ~ Replace Crankcase Ventilation Filter (CCV). X 

Miles 82,500 90,000 97,500 100,000 105,000 

(Kilometers) (133000) (145000) (157000) (160000) (169000) 

[Months] [66] [72] [78] [841 

Change engine oil and engine oil filter. X X X X 

Lubricate front drive shaft fitting (4X4). X X X X 

Rotate tires. X X X X 

Check spare tire for proper pressure and 
X X X X 

correct stowage. 

Lubricate outer tie rod ends. X X X X 

Flush and replace engine coolant, if not 
X 

replaced at 60 mos. 

Check transfer case fluid level (4X4). X 

Change front axle fluid (3500/4500/5500 4X4) 
X X 

(Diesel engine only). 

Change rear axle fluid (3500 4X4 and 4X2) 
X X 

(Diesel engine only). 

Change automatic transmission fluid. X 

Inspect drive belt, replace as required. * X X 

Inspect fan hub. X 

Inspect damper. X 

Replace fuel filter element. X X 

Inspect front wheel bearings. X 

Inspect brake linings. X X 

Inspect and adjust parking brake if necessary. X X 

Miles 112,500 120,000 127,500 135,000 142,500 150,000 

(Kilometers) (181 000) (193 000) (205000) (217000) (229000) (241 000) 

[Months] [90] [96] [102] [108] [114] [120] 

Change engine oil and engine oil 
X X X X X X 

filter. 

Lubricate front drive shaft fitting 
X X X X X X 

(4X4). 

Rotate tires. X X X X X X 

Check spare tire for proper pressure 
X X X X X X 

and correct stowage. 

Lubricate outer tie rod ends. X X X X X X 
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Miles 112,500 120,000 127,500 135,000 142,500 150,000 

(Kilometers) (181 000) (193 000) (205 000) (217000) (229000) (241 000) 

(Months] [90] [96] [102] [108] [114] [120] 

Flush and replace engine coolant at 
120 months, if not replaced at X 
100,000 miles (161 000 km). 

Inspect drive belt, replace as 
X X X 

required.* 

Drain and refill transfer case fluid X 
(4X4). 

Check transfer case fluid level (4X4). X 

Change front axle fluid (3500/45001 
X X 

55004X4) ( Diesel engine only). 

Change rear axle fluid (35004X4 
X X X and 4X2) (Diesel engine only). 

Change rear axle fluid (4500/5500 
X 

4X4 and 4X2). 

Change automatic transmission fluid. X I\. 

Change manual transmission fluid. X 

Inspect fan hub. X X 

Inspect damper. X X 

Replace fuel filter element. X X X 

Inspect front wheel bearings. X X 

Inspect brake linings. X X 

Inspect and adjust parking brake if 
X X 

necessary. 

Adjust valve lash clearance. ,,, 

Replace Crankcase Ventilation Filter 
(CCV). 

Inspection and service should also be performed any time a malfunction is observed or suspected. Retain all 
receipts. 

*This maintenance is not required if belt was previously replaced. 

WARNING: 
You can be badly injured working on or around a motor vehicle. Do only that service work for which you 
have the knowledge and the right equipment. If you have any doubt about your ability to perform a service 
job, take your vehicle to a competent mechanic. 
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REPLACEMENT BULBS 

SPECIFICATIONS 

REPLACEMENT LIGHT BULBS - INTERIOR 

LIGHT BULBS - INTERIOR BULB NUMBER 

Overhead Console Lights TS 212-2 

Dome Light 7679 

All of the interior bulbs are glass wedge base or glass cartridge types. Aluminum base bulbs are not approved and 
should not be used for replacement. 

REPLACEMENT LIGHT BULBS - EXTERIOR 

LIGHT BULBS - EXTERIOR BULB NUMBER 

Back-Up 3057 

Back-Up - Cab Chassis 1156 

Center High Mounted Stop Lamp 912 

Cab Clearance Lights 168 

Dual Rear Wheel Sidemarker Light 168 

Dual Rear Wheel Tailgate lD Lights (3) 168 

Fog Lamp 9006LL 

Headlamp (Halogen) H13 

Park & Turn Signal 3157NAK 

Rear License Plate Lamp 168 

Rear Cargo Light 912 

Rear License Plate Lamp - Cab Chassis 1157 

Side Marker Bulb W5W 

Side Marker, Park & Turn Signal 3157NAK 

Side Marker, Park & Turn Signal- Cab Chassis 1157 

Tail & Stop 3057 

Tail & Stop - Cab Chassis 1157 
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TRAILER TOWING 

SPECIFICATIONS 

TRAILER TOWING - NAFTA 
In this section you will find safety tips and information on limits to the type of towing you can reasonably do with 
your vehicle. Before towing a trailer carefully review this information to tow your load as efficiently and safely as 
possible. 

To maintain warranty coverage, follow the requirements and recommendations in this manual concerning vehicles 
used for trailer towing. 

Common Towing Definitions 
The following trailer towing related definitions will assist you in understanding the following information: 

Gross Vehicle Weight Rating (GVWR) 

The GVWR is the total allowable weight of your vehicle. This includes driver, passengers, cargo and tongue weight. 
The total load must be limited so that you do not exceed the GVWR. 

Gross Trailer Weight (GTW) 

The gross trailer weight (GTW) is the weight of the trailer plus the weight of all cargo, consumables and equipment 
(permanent or temporary) loaded in or on the trailer in its "Ioaded and ready for operation" condition. The recom
mended way to measure GTW is to put your fully loaded trailer on a vehicle scale. The entire weight of the trailer 
must be supported by the scale. 

Gross Combination Weight Rating (GCWR) 

The gross combination weight rating (GCWR) is the total permissible weight of your vehicle and trailer when 
weighed in combination. (Note that GCWR ratings include a 68 kg (150 Ibs) allowance for the presence of a driver). 

Gross Axle Weight Rating (GAWR) 

The GAWR is the maximum capacity of the front and rear axles. Distribute the load over the front and rear axles 
evenly. Make sure that you do not exceed either front or rear GAWR. 

WARNING: It is important that you do not exceed the maximum front or rear GAWR. A dangerous driving 
condition can result if either rating is exceeded. You could lose control of the vehicle and have an accident. 

Tongue Weight (TW) 

The downward force exerted on the hitch ball by the trailer. In most cases it should not be less than 10% or more 
than 15% of the trailer load. You must consider this as part of the load on your vehicle. 

Frontal Area 

The maximum height and maximum width of the front of a trailer. 

Trailer Sway Control 

The trailer sway control is a telescoping link that can be installed between the hitch receiver and the trailer tongue 
that typically provides adjustable friction associated with the telescoping motion to dampen any unwanted trailer 
swaying motions while traveling. 

Weight-Carrying Hitch 

A weight-carrying hitch supports the trailer tongue weight, just as if it were luggage located at a hitch ball or some 
other connecting point of the truck. These kind of hitches are the most popular on the market today and they're 
commonly used to tow small- and medium-sized trailers. 
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Weight-Distributing Hitch 

A weight-distributing system works by applying leverage through spring (load) bars. They are typically used for 
heavier ioads, to distribute trailer tongue weight to the tow vehicle's front axle and the trailer axel(s). When used in 
accordance with the manufacturers' directions, it provides for a more level ride, offering more consistent steering 
and brake control thereby enhancing towing safety. The addition of a friction / hydraulic sway control also dampens 
sway caused by traffic and crosswinds and contributes positively to tow vehicle and trailer stability. Trailer sway 
control and a weight distributing (load equalizing) hitch are recommended for heavier Tongue Weights (TW) and 
may be required depending on Vehicle and Trailer configuration / loading to comply with gross axle weight rating 
(GAWR) requirements. 

WARNING: 
An improperly adjusted Weight Distributing Hitch system may reduce handling, stability, braking perfor
mance, and could result in an accident. 
Weight Distributing Systems may not be compatible with Surge Brake Couplers. Consult with your hitch 
and trailer manufacturer or a reputable Recreational Vehicle dealer for additional information. 

Fifth-Wheel Hitch 

A special high platform with a coupling that mounts 
over the rear axle of the tow vehicle in the truck bed. 
Connects a vehicle and fifth-wheel trailer with a cou
pling king pin. 

Gooseneck Hitch 

The gooseneck hitch employs a pivoted coupling arm 
which attaches to a ball mounted in the bed of a 
pickup truck. The coupling arm connects to the hitch 
mounted over the rear axle in the truck bed. 

Trailer Hitch Classification 
The rear bumper is intended to tow trailers up to 
2,000 Ibs (907 kg) without added equipment or alter
ations to the standard equipment. Your vehicle may be 
factory equipped for safe towing of trailers weighing 
over 2,000 Ibs (907 kg) with the optional Trailer Tow 
Prep Package. See your dealer for package content. 

The following chart provides the industry standard for 
the maximum trailer weight a given trailer hitch class 
can tow and should be used to assist you in selecting 
the correct trailer hitch for your intended towing condi
tion. Refer to "Trailer Towing Weights (Maximum 

EXAMPLE ONLY 

FIG. 1 WITHOUT WEIGHT DISTRIBUTION (INCORRECT) 

FIG 2. WITH WEIGHT DISTRIBUTION (CORRECT) 81811965 

EXAMPLE ONLY 

FIG. 3 IMPROPER ADJUSTMENT (INCORRECT) 

8181f96f 

Trailer Weight Ratings)" for the website address that contains the necessary information for your specific drivetrain. 

Trailer Hitch Classification 

Class Max. GTW (Gross Trailer Wt.) 

Class I - Light Duty 2,000 Ibs (907 kg) 

Class II - Medium Duty 3,500 Ibs (1587 kg) 

Class III - Heavy Duty 5,000 Ibs (2268 kg) 

Class IV - Extra Heavy Duty 10,000 Ibs (4540 kg) 

Fifth Wheel/Gooseneck Greater than 10,000 Ibs (4540 kg) 

All trailer hitches should be professionally installed on your vehicle. 
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Trailer Towing Weights (Maximum Trailer Weight Ratings) 

NOTE: For additional trailer towing information (maximum trailer weight ratings) refer to the following web
site addresses: 

• http:" www.dodge.comltowing. 
• http://www.dodge.ca (Canada). 

Trailer and Tongue Weight 
Always load a trailer with 60% to 65% of the weight in the front of the trailer. This places 100k to 15°k of the Gross 
Trailer Weight (GTW) on the tow hitch of your vehicle. Loads balanced over the wheels or heavier in the rear can 
cause the trailer to sway severely side to side which will cause loss of control of vehicle and trailer. Failure to load 
trailers heavier in front is the cause of many trailer accidents. 

Never exceed the maximum tongue weight stamped on your bumper or trailer hitch. 

Consider the following items when computing the 
weight on the rear axle of the vehicle: 

• The tongue weight of the trailer. 
• The weight of any other type of cargo or equip

ment put in or on your vehicle. 
• The weight of the driver and all passengers. 

NOTE: Remember that everything put into or on 
the trailer adds to the load on your vehicle. Also, 
additional factory-installed options, or dealer-in
stalled options, must be considered as part of the 
total load on your vehicle. Refer to the Tire and 
Loading Information placard in the Tire Safety 
Information Section of this manual. 

Towing Requirements 

81S46c40 

To promote proper break-in of your new vehicle drivetrain components the following guidelines are recommended: 

CAUTION: 
• Avoid towing a trailer for the first 500 miles (805 km) of vehicle operation. Doing so may damage your 

vehicle . 
• During the first 500 miles (805 km) of trailer towing, limit your speed to 50 mph (80 kmlh). 

WARNING: 
Your vehicle may require special axle lubricant. Please refer to the fluids section of this manual. 

Perform the maintenance listed in Section 8 of this manual. When towing a trailer, never exceed the GAWR, or 
GCWR, ratings. 

WARNING: 
Improper towing can lead to an Injury accident. Follow these guidelines to make your trailer towing as safe 
as possible: 
Make certain that the load is secured in the trailer and will not shift during travel. When trailering cargo that 
is not fully secured, dynamic load shifts can occur that may be difficult for the driver to control. You could 
lose control of your vehicle and have an accident. 

• When hauling cargo or towing a trailer, do not overload your vehicle or trailer. Overloading can cause a loss of 
control, poor performance or damage to brakes, axle, engine, transmission, steering, suspension, chassis 
structure or tires. 

• Safety chains must always be used between your vehicle and trailer. Always connect the chains to the frame 
or hook retainers of the vehicle hitch. Cross the chains under the trailer tongue and allow enough slack for 
turning corners. 
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• Vehicles with trailers should not be parked on a grade. When parking, apply the parking brake on the tow 
vehicle. Put the tow vehicle automatic transmission in P for Park. With a manual transmission, shift the trans
mission into reverse. And with four-wheel-drive vehicles, make sure the transfer case is not in neutral. Always, 
block or "chock" the trailer wheels. 

• GCWR must not be exceeded. 
• Total weight must be distributed between the tow vehicle and the trailer such that the following four 

ratings are not exceeded: 
• GVWR 
• GTW 
• GAWR 
• Tongue weight rating for the trailer hitch utilized (This requirement may limit the ability to always achieve the 

10% to 15% range of tongue weight as a percentage of total trailer weight). 

Towing Requirements - Tires 

- Do not attempt to tow a trailer while using a compact spare tire. 
- Proper tire inflation pressures are essential to the safe and satisfactory operation of your vehicle. Refer to the 
Tires-General Information section of this manual on Tire Pressures for proper tire inflation procedures. 
- Also, check the trailer tires for proper tire inflation pressures before trailer usage. 
- Check for signs of tire wear or visible tire damage before towing a trailer. Refer to the Tires-General Informa-
tion section of this manual on Tread Wear Indicators for the proper inspection procedure. 
- When replacing tires refer to the Tires-General Information section of this manual on Replacement Tires for 
proper tire replacement procedures. Replacing tires with a higher load carrying capacity will not increase the vehi
cle's GVWR and GAWR limits. 

Towing Requirements - Trailer Brakes 

- Do not interconnect the hydraulic brake system or vacuum system of your vehicle with that of the trailer. This 
could cause inadequate braking and possible personal injury. 
- An electronically actuated trailer brake controller is required when towing a trailer with electronically actuated 
brakes. When towing a trailer equipped with a hydraulic surge actuated brake system. an electronic brake con
troller is not required. 
- Trailer brakes are recommended for trailers over 1,000 Ibs (454 kg) and required for trailers in excess of 2,000 
Ibs (907 kg). 

CAUTION: 
If the trailer weighs more than 1,000 Ibs (454 kg) loaded, it should have its own brakes and they should be 
of adequate capacity. Failure to do this could lead to accelerated brake lining wear, higher brake pedal 
effort, and longer stopping distances. 

WARNING: 
Do not connect trailer brakes to your vehicle's hydraulic brake lines. It can overload your brake system and 
cause it to fail. You might not have brakes when you need them and coUld have an accident. 
Towing any trailer will increase your stopping distance. When towing you should allow for additional space 
between your vehicle and the vehicle in front of you. Failure to do so could result in an accident. 

Towing Requirements - Trailer Lights & Wiring 
Whenever you pull a trailer, regardless of the trailer size, stop lights and turn signals on the trailer are required for 
motoring safety. 

The Trailer Tow Package may include a 4 and 7 pin wiring harness. Use a factory approved traiter harness and 
connect~r. . 

NOTE: Do not cut or splice wiring into the vehicles wiring harness. 

The electrical connections are all complete to the vehicle but you must mate the harness to a trailer connector. 
Refer to the following illustrations. 
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Towing Tips 
Before setting out on a trip, practice turning, stopping 
and backing the trailer in an area away from heavy 
traffic. 

If using a manual transmission vehicle for trailer tow
ing, all starts must be in FIRST gear to avoid exces
sive clutch slippage. 

Towing Tips - Automatic Transmission 

The "0" range can be selected when towing. However, 
if frequent shifting occurs while in this range, the 
"TOW HAUL" or "OD/OFP' range should be selected. 

NOTE: Using the "TOW HAUL" or "OD/OFF" range 
while operating the vehicle under heavy operating 
conditions will improve performance and extend 
transmission life by reducing excessive shifting 
and heat build up. This action will also provide 
better engine braking.The automatic transmission 
fluid and filter should be changed if you REGU
LARLY tow a trailer for more than 45 minutes of 
continuous operation. See Schedule "8" in section 
8 of this manual for transmission fluid change 
intervals. 

RIGHT 0 
STOPITURN - ....... -tI .. ~ 

LEFT 0 
STOPITURN .. 

PARK .0 
GND 

LH 
STOP/-...... ~ 
TURN 

GROUND 

NOTE: Check the automatic transmission fluid level before towing. 

Towing Tips - Tow/Haul (If Equipped) 

FEMALE 
PINS 

813262be 

812834d 

To reduce potential for automatic transmission overheating, turn the ''TOW HAUL aD/OFF" feature ON when driving 
in hilly areas or shift the transmission to Drive position 2 on more severe grades. 

Towing Tips - Electronic Speed Control (If Equipped) 

- Don't use in hilly terrain or with heavy loads. 
- When using the speed control, if you experience speed drops greater than 10 mph (16 km/h), disengage until 
you can get back to cruising speed. 
- Use speed control in flat terrain and with light loads to maximize fuel efficiency. 

Towing Tips - Cooling System 

To reduce potential for engine and transmission overheating, take the following actions: 
• City Driving - When stopped for short periods of time, put transmission in neutral and increase engine idle 

speed. 

• Highway Driving - Reduce speed. 
• Air Conditioning - Turn off temporarily. 
• refer to Cooling System Operating information in the Maintenance section of this manual for more information. 

Trailer Towing Mirrors -If Equipped 

These mirrors are designed with an adjustable mirror head to provide a greater vision range when towing extra-wide 
loads. To change position inboard or outboard, the mirror head should be rotated (flipped Out or In). A small blind
spot mirror is integrated onto the main mirror surface. 

NOTE: Fold the 7 x 10 inch trailer towing mirrors rearward prior to entering an automated car wash. 
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WARNING 

WARNING: DaimlerChrysler does not manufacture any vehicles or replacement parts that contain asbestos. 
Aftermarket products mayor may not contain asbestos. Reter to aftermarket product packaging tor product 
information. Whether the product contains asbestos or not, dust and dirt can accumulate on brake parts 
during normal use. Follow practices prescribed by appropriate regulations for the handling, processing and 
disposing of dust and debris. 

CAUTION: Never use gasoline, kerosene, alcohol, motor oil, transmission fluid, or any fluid containing min
erai oil to clean the system components. These fluids damage rubber cups and seals. Use only fresh brake 
fluid or Mopar brake cleaner to clean or flush brake system components. These are the only cleaning mate
rials recommended. If system contamination is suspected, check the fluid for dirt, discoloration, or separa
tion into distinct layers. Also check the reservoir cap seal for distortion. Drain and flush the system with 
new brake fluid if contamination is suspected. 

CAUTION: Use Mopar brake fluid, or an equivalent quality fluid meeting SAEIDOT standards J1703 and DOT 
3. Brake fluid must be clean and free of contaminants. Use fresh fluid from sealed containers only to ensure 
proper antilock component operation. 

CAUTION: Use Mopar multi-mileage or high temperature grease to lubricate caliper slide surfaces, drum 
brake pivot pins, and shoe contact points on the backing plates. Use multi-mileage grease or GE 661 or 
Dow 111 silicone grease on caliper slide pins to ensure proper operation. 

DIAGNOSIS AND TESTING 

BASE BRAKE SYSTEM 
Base brake components consist of the brake pads, calipers, brake drum in hat rotor in the rear, rotors, brake lines, 
master cylinder, booster, and parking brake components. 

Brake diagnosis involves determining if the problem is related to a mechanical, hydraulic, or vacuum operated com
ponent. 

The first diagnosis step is the preliminary check. 

PRELIMINARY BRAKE CHECK 
1. Check condition of tires and wheels. Damaged wheels and worn, damaged, or underinflated tires can cause pull, 

shudder, vibration, and a condition similar to grab. 

2. If complaint was based on noise when braking, check suspension components. Jounce front and rear of vehicle 
and listen for noise that might be caused by loose, worn or damaged suspension or steering components. 

3. Inspect brake fluid level and condition. Note that the brake reservoir fluid level will decrease in proportion to 
normal lining wear. Also note that brake fluid tends to darken over time. This is normal and should not be 
mistaken for contamination. 

a. If fluid level is abnormally low, look for evidence of leaks at calipers, wheel cylinders, brake lines, and master 
cylinder. 

b. If fluid appears contaminated, drain out a sample to examine. System will have to be flushed if fluid is sep
arated into layers, or contains a substance other than brake fluid. The system seals and cups will also have 
to be replaced after flushing. Use clean brake fluid to flush the system. 

4. Check parking brake operation. Verify free movement and full release of cables and pedal. Also note if vehicle 
was being operated with parking brake partially applied. 

5. Check brake pedal operation. Verify that pedal does not bind and has adequate free play. If pedal lacks free play, 
check pedal and power booster for being loose or for bind condition. Do not road test until condition is corrected. 

6. Check booster vacuum check valve and hose. 



5 .. 4 BRAKES .. BASE --------------------- DR 

7. If components checked appear OK, road test the vehicle. 

ROAD TESTING 
1. If complaint involved low brake pedal, pump pedal and note if it comes back up to normal height. 

2. Check brake pedal response with transmission in Neutral and engine running. Pedal should remain firm under 
constant foot pressure. 

3. During road test, make normal and firm brake stops in 25-40 mph range. Note faulty brake operation such as low 
pedal, hard pedal, fade, pedal pulsation, pull, grab, drag, noise, etc. 

4. Attempt to stop the vehicle with the parking brake only and note grab, drag, nOise, etc. 

PEDAL FALLS AWAY 

A brake pedal that falls away under steady foot pressure is generally the result of a system leak or fluid contami
nation. The leak point could be at a brake line, fitting, hose, or caliper/wheel cylinder. If leakage is severe, fluid will 
be evident at or around the leaking component. 

Internal leakage (seal by-pass) in the master cylinder caused by worn or damaged piston cups, may also be the 
problem cause. 

An internal leak in the ABS or RWAL system may also be the problem with no physical evidence. 

LOW PEDAL 

If a low pedal is experienced, pump the pedal several times. If the pedal comes back up worn linings, rotors, drums, 
or rear brakes out of adjustment are the most likely causes. The proper course Of action is to inspect and replace 
all worn component and make the proper adjustments. 

SPONGY PEDAL 

A spongy pedal is most often caused by air in the system. However, thin brake drums or substandard brake lines 
and hoses can also cause a spongy pedal. The proper course of action is to bleed the system, and replace thin 
drums and substandard quality brake hoses if suspected. 

HARD PEDAL OR HIGH PEDAL EFFORT 

A hard pedal or high pedal effort may be due to lining that is water soaked, contaminated, glazed, or badly worn. 
The power booster or check valve or a vacuum hose could also be faulty. 

PEDAL PULSATION 

Pedal pulsation is caused by components that are loose, or beyond tolerance limits. 

The primary cause of pulsation are disc brake rotors with excessive lateral runout or thickness variation, or out of 
round brake drums. Other causes are loose wheel bearings or calipers and worn, damaged tires. 

NOTE: Some pedal pulsation may be felt during ABS activation. 

BRAKE DRAG 

Brake drag occurs when the lining is in constant contact with the rotor or drum. Drag can occur at one wheel, all 
wheels, fronts only, or rears only. 

Drag is a product of incomplete brake shoe release. Drag can be minor or severe enough to overheat the linings, 
rotors and drums. 

Minor drag will usually cause slight surface charring of the lining. It can also generate hard spots in rotors and 
drums from the overheat-cool down process. In most cases, the rotors, drums, wheels and tires are quite warm to 
the touch after the vehicle is stopped. 

Severe drag can char the brake lining all the way through. It can also distort and score rotors and drums to the 
point of replacement. The wheels, tires and brake components will be extremely hot. In severe cases, the lining may 
generate smoke as it chars from overheating. 

Common causes of brake drag are: 
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• Seized or improperly adjusted parking brake cables. 
• Loose/worn wheel bearing. 
• Seized caliper or wheel cylinder piston. 
• Caliper binding on corroded bushings or rusted slide surfaces. 
• Loose caliper mounting. 
• Drum brake shoes binding on worn/damaged support plates. 
• Mis-assembled components. 
• Long booster output rod. 

If brake drag occurs at all wheels, -the problem may be related to a blocked master cylinder return port, or faulty 
power booster (binds-does not release). 

BRAKE FADE 

Brake fade is usually a product of overheating caused by brake drag. However, brake overheating and resulting 
fade can also be caused by riding the brake pedal, making repeated high deceleration stops in a short time span, 
or constant braking on steep mountain roads. Refer to the Brake Drag information in this section for causes. 

BRAKE PULL 

Front brake pull condition could result from: 
• Contaminated lining in one caliper 
• Seized caliper piston 
• Binding caliper 
• Loose caliper 
• Rusty caliper slide surfaces 
• Improper brake pads 
• Damaged rotor 
• Front wheel alignment (caster, camber, and toe are possibly out of spec) 

A worn, damaged wheel bearing or suspension component are further causes of pull. A damaged front tire (bruised, 
ply separation) can also cause pull. 

A common and frequently misdiagnosed pull condition is where direction of pull changes after a few stops. The 
cause is a combination of brake drag followed by fade at one of the brake units. 

As the dragging brake overheats, efficiency is so reduced that fade occurs. Since the opposite brake unit is still 
functioning normally, its braking effect is magnified. This causes pull to switch direction in favor of the normally 
functioning brake unit. 

An additional point when diagnosing a change in pull condition concerns brake cool down. Remember that pull will 
return to the original direction, if the dragging brake unit is allowed to cool down (and is not seriously damaged). 

REAR BRAKE GRAB OR PULL 

Rear grab or pull is usually caused by improperly adjusted or seized parking brake cables, contaminated lining, bent 
or binding shoes and support plates, or improperly assembled components. This is particularly true when only one 
rear wheel is involved. However, when both rear wheels are affected, the master cylinder or proportioning valve 
could be at fault. 

BRAKES DO NOT HOLD AFTER DRIVING THROUGH DEEP WATER PUDDLES 

This condition is generally caused by water soaked lining. If the lining is only wet, it can be dried by driving with the 
brakes very lightly applied for a mile or two. However, if the lining is both soaked and dirt contaminated, cleaning 
and/or replacement will be necessary. 

BRAKE LINING CONTAMINATION 

Brake lining contamination is mostly a product of leaking calipers or worn seals, driving through deep water puddles, 
or lining that has become covered with grease and grit during repair. Contaminated lining should be replaced to 
avoid further brake problems. 
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WHEEL AND TIRE PROBLEMS 

Some conditions attributed to brake components may actually be caused by a wheel or tire problem. 

A damaged wheel can cause shudder, vibration and pull. A worn or damaged tire can also cause pull. 

Severely worn tires with very little tread left can produce a grab-like condition as the tire loses and recovers traction. 
Flat-spotted tires can cause vibration and generate shudder during brake operation. A tire with internal damage such 
as a severe bruise, cut, or ply separation can cause pull and vibration. 

BRAKE NOISES 
Some brake noise is common with rear drum brakes and on some disc brakes during the first few stops after a 
vehicle has been parked overnight or stored. This is primarily due to the formation of trace corrosion (light rust) on 
metal surfaces. This light corrosion is typically cleared from the metal surfaces after a few brake applications caus
ing the noise to subside. 

BRAKE SQUEAK/SQUEAL 

Brake squeak or squeal may be due to linings that are wet or contaminated with brake fluid, grease, or oil. Glazed 
linings and rotors with hard spots can also contribute to squeak. Dirt and foreign material embedded in the brake 
lining will also cause squeak/squeal. 

A very loud squeak or squeal is frequently a sign of severely worn brake lining. If the lining has worn through to the 
brake pads in spots, metal-to-metal contact occurs. If the condition is allowed to continue, rotors can become so 
scored that replacement is necessary. 

BRAKE CHATIER 

Brake chatter is usually caused by loose or worn components, or glazed/burnt lining. Rotors with hard spots can 
also contribute to chatter. Additional causes of chatter are out-of-tolerance rotors, brake lining not securely attached 
to the shoes, loose wheel bearings and contaminated brake lining. 

THUMP/CLUNK NOISE 

Thumping or clunk noises during braking are frequently not caused by brake components. In many cases, such 
noises are caused by loose or damaged steering, suspension, or engine components. However, calipers that bind 
on the slide surfaces can generate a thump or clunk noise. 

STANDARD PROCEDURE 

MANUAL BLEEDING 
Use Mopar brake fluid, or an equivalent quality fluid 
meeting SAE J1703-F and DOT 3 standards only. Use 
fresh, clean fluid from a sealed container at all times. 

1. Remove reservoir filler caps and fill reservoir. 

2. If calipers were overhauled, open all caliper bleed 
screws. Then close each bleed screw as fluid starts 
to drip from it. Top off master cylinder reservoir 
once more before proceeding. 

3. Attach one end of bleed hose (1) to bleed screw 
and insert opposite end in glass container (2) par
tially filled with brake fluid. Be sure end of bleed 
hose is immersed in fluid. 

NOTE: Bleed procedure should be in this order (1) 
Right rear (2) Left rear (3) Right front (4) Left front. 

4. Open up bleeder, then have a helper press down 
the brake pedal. Once the pedal is down close the bleeder. Repeat bleeding until fluid stream is clear and free 
of bubbles. Then move to the next wheel. 
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5. Before moving the vehicle verify the pedal is firm and not mushy. 

6. Top off the brake fluid and install the reservoir cap. 

PRESSURE BLEEDING 
Use Mopar brake fluid, or an equivalent quality fluid meeting SAE J1703-F and DOT 3 standards only. Use fresh, 
clean fluid from a sealed container at all times. 

Follow the manufacturers instructions carefully when using pressure equipment. Do not exceed the tank manufac
turers pressure recommendations. Generally, a tank pressure of 15-20 psi is sufficient for bleeding. 

Fill the bleeder tank with recommended fluid and purge air from the tank lines before bleeding. 

Do not pressure bleed without a proper master cylinder adapter. The wrong adapter can lead to leakage, or drawing 
air back into the system. 
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SPECIAL TOOLS 

BASE BRAKES 

INSTALLER, BRAKE CALIPER DUST BOOT C-4340 

INSTALLER, BRAKE CALIPER DUST BOOT 
C-3716-A 

HANDLE C-4171 

CAp, MASTER CYLINDER PRESSURE BLEED 6921 

GAUGE, BRAKE SAFE-SET C~3919 

CALIPER ADAPTER WRENCH - 10050 
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SWITCH-ADJUSTABLE PEDALS 

REMOVAL 
1. Remove the lower drivers side bezel (4) (Refer to 

23 - BODY/INSTRUMENT PANEUINSTRUMENT 
PANEL DR SIDE BEZEl- REMOVAL). 

2. Disconnect the electrical connector (3) from the 
adjustable pedal switch (2). 

3. Remove the switch (2) from the lower drivers side 
bezel (4) by squeezing the retaining clips together 
and pushing the switch outwards. 

INSTALLATION 
1. Install the switch (2) to the lower drivers side bezel 

(4) by pushing the switch inwards seating the 
retaining clips to the lower drivers side bezel (4). 

2. Reconnect the electrical connector (3) to the 
adjustable pedal switch (2). 

3. Install the lower drivers side bezel (4) (Refer to 23 
BODYIINSTRUMENT PANEUINSTRUMENT 

PANEL DR SIDE BEZEL ~ INSTALLATION). 
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MOTOR-ADJUSTABLE PEDALS 

DESCRIPTION 
The Adjustable Pedals System (APS) is designed to 
enable the fore and aft repositioning of the brake and 
accelerator pedals. This results in improved ergonom
ics in relation to the steering wheel for taller and 
shorter drivers. Being able to adjust the pedal pOSi
tions also allows the driver to set steering wheel tilt 
and seat position to the most comfortable position. 
The position of the brake and accelerator pedals can 
be adjusted without compromising safety or comfort in 
actuating the pedals. 

Change of pedal position is accomplished by means 
of a motor driven screw. Operating the adjustable 
pedal switch activates the pedal drive motor (1). The 
pedal drive motor turns a screw that changes the posi
tion of the brake and accelerator pedals. The pedal 
can be moved rearward (closer to the driver) or for
ward (away from driver). The brake pedal is moved on 
its drive screw to a position where the driver feels most comfortable. 

The accelerator pedal is moved at the same time and the same distance as the brake pedal. 

8Od26984 

Neither the pedal drive motor (1) nor drive mechanism are subject to the mechanical stress of brake or accelerator 
application . 

• SYSTEM FEATURES: 
• Range of Adjustment: The pedals may be adjusted up to 3 in. (75 mm) 
• Pedal Adjustment Speed: 0.5 in.lsec (12.5 mmlsec) 
• Pedal Adjustment Inhibitors: Pedal adjustment is inhibited when the vehicle is in reverse or when 

cruise contror is activated. 

REMOVAL 
1. Disconnect the negative battery cable. 

2. Remove the kneeblocker (Refer to 23 - BODY/INSTRUMENT PANEUSTEERING COLUMN OPENING COVER -
REMOVAL). 

3. Remove the brake light switch and discard (Refer to 8 - ELECTRICAULAMPS/UGHTING • EXTERIOR/BRAKE 
LAMP SWITCH - REMOVAL). 

4. Disconnect the adjustable pedal cables from the 
brake and accelerator pedals Also clutch pedal if 
equipped with a manual transmission. 

5. Disconnect the electrical connector. 

6. Unclip the cable fasteners to the support. 

7. Remove the one mounting bolt (2) for the adjust
able pedal motor (1). 

8. Remove the adjustable pedal motor (1) with the 
cables. 

NOTE: Adjustable pedal cables are not service
able. If they need service the adjustable pedal 
motor with the cables must be installed. 
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INSTALLATION 

NOTE: Adjustable pedal cables are not service
able. If they need service the adjustable pedal 
motor with the cables must be installed. 

1. Install the adjustable pedal motor (1) with the 
cables. 

2. Install the one mounting bolt (2) for the adjustable 
pedal motor (1). 

3. Clip the cable fasteners to the support. 

4. Reconnect the electrical connector. 

5. Reconnect the adjustable pedal cables to the brake and accelerator pedals Also clutch pedal if equipped with 
a manual transmission. 

6. Install the new brake light switch (Refer to 8 - ELECTRICAULAMPS/LiGHTING - EXTERIOR/BRAKE LAMP 
SWITCH - REMOVAL). 

7. Install the kneeblocker (Refer to 23 - BODYIINSTRUMENT PANEUSTEERING COLUMN OPENING COVER -
INSTALLATION). 

8. Reconnect the negative battery cable. 

9. Check for proper operation of the pedals. 
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HYDRAllLIC/MECHANICAL 

SPECIFICATIONS 

BASE BRAKE 

SPECIFICATIONS 

DESCRIPTION 

Front Disc Brake Caliper 
Type 

Rear Disc Brake Caliper 
Type 
1500 

Rear Disc Brake Caliper 
Type 

2500, 3500.4500 & 5500 

Front Disc Brake Caliper 
1500 

Front Disc Brake Caliper 
2500 & 3500 

Front Disc Brake Caliper 
4500 & 5500 

Front Disc Brake Rotor 
1500 

Front Disc Brake Rotor 
2500 & 3500 

Front Disc Brake Rotor 
4500 & 5500 

FrontJRear Disc Brake Rotor 
Max. Runout 

1500 

FrontlRear Disc Brake Rotor 
Max. Runout 
2500 & 3500 

SRW 

FrontlRear Disc Brake Rotor 
Max. Runout 
4500 & 5500 

DRW 

Rear Disc Brake Rotor 
Max. Runout 
2500 & 3500 

DRW 

FrontlRear Disc Brake Rotor 
Max. Thickness Variation 

1500 

FrontJRear Disc Brake Rotor 
Max. Thickness Variation 

2500 & 3500 

FrontlRear Disc Brake Rotor 
Max. Thickness Variation 

4500 & 5500 

SPECIFICATION 

Dual Piston Sliding 

Single Piston Sliding 

Dual Piston Sliding 

2X54 mm (2.12 in.) 

2X56 mm (2.20 in.) 

2X66 mm (2.60 in.) 

336x28 mm (13.2x1.1 in.) 

353x39.0 mm (13.89x1.535 in.) 

390x35.5 mm (15.35x1.397 in.) 

0.050 mm (0.002 in.) 

0.131 mm (0.005 in.) 

0.131 mm (0.005 in.) 

0.328 mm (0.012 in.) 

0.015 mm (0.00059 in.) 

0.013 mm (0.0005 in.) 
Loose Rotor 

0.010 mm (0.00039 in.) 
Loose Rotor 
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DESCRIPTION SPECIFICATION 

Minimum Front Rotor Thickness 26.4 mm (1.039 in.) 
1500 

Minimum Front Rotor Thickness 34 mm (1.33 in.) 
2500 & 3500 

Minimum Front Rotor Thickness 37.4 mm (1.47 in.) 
4500 & 5500 

Mininium Rear Rotor Thickness 20.4 mm (.803 in) 
1500 

Mininium Rear Rotor Thickness 28.39 mm (1.117 in) 
2500 & 3500 

Mininium Rear Rotor Thickness 37.4 mm (1.47 in.) 
42500 & 5500 

Rear Disc Brake Caliper 1x54 mm (2.12 in) 
1500 

Rear Disc Brake Caliper 2x45 mm (1.77 in) 
2500 & 3500 

SRW 

Rear Disc Brake Caliper 2x51 mm (2.00 in) 
2500 & 3500 

DRW 

Rear Disc Brake Caliper 2X66 mm (2.60 in.) 
4500 & 5500 

DRW 

Rear Disc Brake Rotor 350x22 mm (13.77 X .86 in) 
1500 

Rear Disc Brake Rotor 353x30 mm (13.89 X 1.18 in) 
2500 & 3500 

Rear Disc Brake Rotor 390x39.0 mm (15.35xl.535 in.) 
4500 & 5500 

Rear Disc Brake Rotor 207.2 mm (8.157 in.) 
Max Drum Diameter 

2500 & 3500 

Rear Disc Brake Rotor 243.2 mm (9.575 in.) 
Max Drum Diameter 

4500 & 5500 

Brake Booster Vacuum Dual Diaphragm 
Type 

Gasoline Engines 
1500 

Brake Booster Vacuum Dual Diaphragm 
Type 

Gasoline Engines 
2500 & 3500 

SRW 

Brake Booster Hydroboost 
Type 

Diesel Engines 
2500. 3500, 4500 & 5500 

DRW 
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TORQUE 

DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Brake Booster 28 21 250 
Mounting Nuts 

Master Cylinder 18 - 160 
Mounting Nuts 

Master Cylinder 37.5 28 332 
Mounting Nuts 

4500 & 5500 Series 

Reservoir Retaining 8 6 71 
Screws 

Caliper Bleed Screws 19 14 168 

Caliper Bleed Screws 12 9 -
4500 & 5500 Series 

Caliper 32 24 
Mounting Pins 

Front 

Caliper 65 48 -
Mounting Pins 

Front 
4500 & 5500 

Caliper 30 22 -
Mounting Pins 

Rear 

Caliper 65 48 -
Mounting Pins 

Rear 
4500 & 5500 

Caliper 176 130 -
Adapter Mounting Bolts 

Front 
1500 

Caliper 339 250 -
Adapter Mounting Bolts 

Front 
2500 & 3500 

Caliper 600 450 -
Adapter Mounting Bolts 

Front 
4500 & 5500 

Caliper 135 100 -
Adapter Mounting Bolts 

Rear 
1500 

Caliper 197 145 -
Adapter Mounting Bolts 

Rear 
2500 & 3500 

Caliper 600 450 -
Adapter Mounting Bolts 

Rear 
4500 & 5500 
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DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Junction Block 10 7.5 -
Bolts To Frame 

Brake Hose Front Bolts to 31 23 275 
Axle 

4500 & 5500 
Brake Pedal Assembly 28 21 -

Bracket 
Nuts 

Support Plate 64 47 -
Mounting Bolts/Nuts 

1500 
Support Plate 203 150 -

Mounting Bolts/Nuts 
2500 & 3500 

Brake Line Fittings 19 14 170 
Master Cylinder 

Brake Line Fittings 19 14 170 
Junction Block 

Caliper 27 20 245 
Brake Line Banjo Bolt 

Front 

Caliper 28 21 250 
Brake Line Banjo Bolt 

Front 
4500 & 5500 

Caliper 27 20 245 
Brake Line Banjo Bolt 

Rear 

Caliper 28 21 250 
Brake Line Banjo Bolt 

Rear 
4500 & 5500 
Brake Hose 10 7.5 -

Front Bolts To Frame 

Brake Hose 31 23 275 
Front Bolts To Frame 

4500 & 5500 
Brake Hose 19 14 250 
Front Fitting 

Brake Hoserrube 24 18 213 
Rear 

4500 & 5500 
Brake Hose 19 14 250 
Rear Fitting 

Brake Hose 24 18 213 
Rear 

4500 & 5500 
Brake Line Fitting 19 14 170 

Rear 
4500 & 5500 

Parking Brake Pedal 19 14 250 
Assembly 
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DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Parking Brake Pedal 28 21 -
Assembly 

4500 & 5500 

Rotor to Hub Bolt 128 95 -
Rear 

2500 & 3500 DRW 

Rotor to Hub Bolt 156 115 -
Rear 

4500 & 5500 DRW 

Extension to Rotor Nut 130 96 -
2500 & 3500 DRW 

Front 

Extension to Rotor Nut 176 130 -
4500 & 5500 DRW 

Front 

Hub/Bearing 163 120 -

Bolts 
1500 

Hub/Bearing 176 130 -
Bolts 

Front 4X2 2500 & 3500 

Hub/Bearing 200 147 -
Bolts 

Front 4500 & 5500 
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LINES-BRAKE 

STANDARD PROCEDURE 

DOUBLE INVERTED FLARING 
A preformed metal brake tube is recommended and preferred for all repairs. However, double-wall steel tube can be 
used for emergency repair when factory replacement parts are not readily available. 

1. Cut off damaged tube with Tubing Cutter. 

2. Ream cut edges of tubing to ensure proper flare. 

3. Install replacement tube nut on the tube. 

4. Insert tube in flaring tool. 

5. Place gauge form over the end of the tube. 

6. Push tubing through flaring tool jaws until tube con
tacts recessed notch in gauge that matches tube 
diameter. 

7. Tighten the tool bar on the tube 

8. Insert plug on gauge in the tube. Then swing com
pression disc over gauge and center tapered flaring 
screw in recess of compression disc. 

9. Tighten tool handle until plug gauge is squarely 
seated on jaws of flaring tool. This will start the 
inverted flare. 

10. Remove the plug gauge and complete the inverted flare. 

ISO FLARING 
A preformed metal brake tube is recommended and preferred for aU repairs. However, double-wall steel tube can be 
used for emergency repair when factory replacement parts are not readily available. 

To make a ISO flare use an ISO flaring tool kit. 

1. Cut off damaged tube with Tubing Cutter. 

2. Remove any burrs from the inside of the tube. 

3. Install tube nut on the tube. 

4. Position the tube in the flaring tool flush with the 
top of the tool bar (6). Then tighten the tool bar on 
the tube. 

5. Insta" the correct size adaptor (1) on the flaring 
tool yoke screw. 

6. Lubricate the adaptor (2). 

7. Align the adaptor and yoke screw over the tube. 

8. Turn the yoke screw in until the adaptor is squarely 
seated on the tool bar. 
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REMOVAL 

FRONT BRAKE HOSE 
1. Raise and support vehicle. 

2. Remove the tire and wheel assembly. 

3. Remove the brake hose (2) from the brake line 
located at the frame. 

4. Remove the brake hose banjo bolt (3) at the cali
per. 

5. Remove the mounting bolt securing the brake hose 
(2) to the frame and remove the wheel speed sen
sor wire (4) from the brake hose (2). 

6. Remove the hose. 

FRONT BRAKE HOSE - HEAVY DUTY (HD) 
1. Raise and support vehicle. 

2. Remove the brake hose (5) from the brake line (1) 
located at the frame. 

3. Remove the brake hose banjo bolt (4) at the cali
per. 

4. Remove the mounting bolt securing the brake hose 
(2) to the axle and remove the wheel speed 'sensor 
wire (3) from the brake hose (5). 

5. Remove the hose (5). 

REAR BRAKE HOSE 
1. Raise and support the vehicle. 

2. Remove the brake line (3) from the hose (1) at the 
frame. 

3. Remove the brake hose clip (2) at the top of the 
hose located at the frame. 

81cfd02a 
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4. Remove the vent hose (2). 

5. Remove the two brake lines (3) at the bottom of 
the hose (1) located at the axle. 

6. Remove the mounting bolt for the brake hose at 
the axle. 

7. Remove the hose. 

REAR TUBE I HOSE ASSEMBLY 
1. Raise and support the vehicle. 

2. Remove the brake line located at the axle. 

3. Remove the mounting bolt (2) for the brake hose 
(3) at the axle. 

4. Remove the banjo bolt (1) at the caliper. 

5. Remove the hose. 

REAR BRAKE HOSE - HEAVY DUTY (HD) 
1. Raise and support the vehicle. 

2. Remove the brake line (2) located at the axle. 

81cfd1fc 
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3. Remove the mounting bolt (4) for the brake hose 
(3) at the axle. 

4. Remove the banjo bolt (2) at the caliper. 

5. Remove the hose (3). 

INSTALLATION 

FRONT BRAKE HOSE 
1. Install the hose (3). 

2. Install the mounting bolt (1) for the brake hose (3) 
at the frame. 

3. Install the brake hose banjo bolt at the caliper. 

4. Reinstall the wheel speed sensor wire (2) to the 
brake hose. 

5. Remove the support and lower the vehicle. 

6. Bieed the brake system (Refer to 5 - BRAKES -
STANDARD PROCEDURE). 

FRONT BRAKE HOSE - HEAVY DUTY (HD) 
1. Install the hose (5). 

2. Install the mounting bolt (2) for the brake hose (5) 
at the axle. 

3. Install the brake hose banjo bolt (4) at the caliper. 

4. Reinstall the wheel speed sensor wire (3) to the 
brake hose (5). 

5. Remove the support and lower the vehicle. 

6. Bleed the brake system (Refer to 5 - BRAKES -
STANDARD PROCEDURE). 

81cfdOOa 

'fj) 
8Od2aabc 

81cfd02a 
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REAR BRAKE HOSE 
1. Install the hose (1). 

2. Install the mounting bolt for the brake hose (1) at 
the axle. 

3. Install the two brake lines (3) at the bottom of the 
hose located at the axle. 

4. Install the vent hose (2). 

5. Install the brake hose clip (2) at the top of the hose 
(1) located at the frame. 

6. Install the brake line (3) to the hose at the frame. 

7. Lower the vehicle and remove the support. 

8. Bleed the brake system (Refer to 5 - BRAKES -
STANDARD PROCEDURE). 

REAR TUBE I HOSE ASSEMBLY 
1. Install the hose (3). 

2. Install the banjo bolt (1) at the caliper and tighten 
fitting bolt to 27 N·m (245 in. Ibs.). 

3. Install the mounting bolt (2) for the brake hose (3) 
at the axle. 

4. Install the brake line located at the axle. 

5. Lower the vehicle and remove the support. 

6. Bleed the brake system (Refer to 5 - BRAKES -
STANDARD PROCEDURE). 
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REAR BRAKE HOSE - HEAVY DUTY (HD) 
1. Install the hose (3). 

2. Install the banjo bolt (2) at the caliper and tighten 
fitting bolt to 27 N·m (245 in. Ibs.). 

3. Install the mounting bolt (4) for the brake hose (3) 
at the axle. 

4. Install the brake line (2) located at the axle. 

5. Lower the vehicle and remove the support. 

6. Bleed the brake system (Refer to 5 - BRAKES -
STANDARD PROCEDURE). 

81cldOOa 

81cfdHc 
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PADS - BRAKE 

REMOVAL 

1500 
1. Raise and support vehicle. 

2. Remove the wheel and tire assemblies. 

3. Compress the caliper (2). 

4. Remove the caliper slide pin bolts (4), (Refer to 5 -
BRAKES/HYDRAULfCIMECHANICAUDISC 
BRAKE CALIPERS - REMOVAL). 

5. Remove the caliper (1) from the caliper adapter (2). 

NOTE: Do not allow brake hose to support caliper 
assembly. 

6. Support and hang the caliper. 

814711>40 
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7. Remove the inboard brake pad (4) from the caliper 
adapter (1). 

8. Remove the outboard brake pad (2) from the cali
per adapter (1). 

9. Remove the anti-rattle clips (1) from the pad (2). 

2500 & 3500 
1. Raise and support vehicle. 

2. Remove the wheel and tire assemblies. 

3. Compress the caliper. 

81471b50 

4. Remove the caliper, (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUDISC BRAKE CALIPERS - REMOVAL). 

5. Remove the caliper by tilting the top up and off the caliper adapter. 

NOTE: Do not allow brake hose to support caliper assembly. 

6. Support and hang the caliper. 
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7. Remove the inboard brake shoe (1) from the cali
per adapter (2). 

8. Remove the outboard brake shoe (1) from the cal
iper adapter (2). 

NOTE: Anti-rattle springs are not interchangeable. 

9. Remove the top anti-rattle springs (2) from the cal
iper adapter (1). 

I 

® 
11\1-
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10. Remove the bottom anti-rattle springs (2) from the 
caliper adapter (1). 

4500 & 5500 
1. Raise and support vehicle. 

2. Remove the wheel and tire assemblies. 

3. Compress the caliper (2). 

4. Remove the caliper (1). (Refer to 5 - BRAKES/HY
DRAULIC/MECHANfCAUDISC BRAKE CALIPERS 
• REMOVAL). 

NOTE: Do not allow brake hose to support caliper 
assembly. 

5. Support and hang the caliper. 

6. Remove the brake pads (3) from the caliper 
adapter (2). 

NOTE: Anti-rattle springs are not interchangeable. 

7. Remove the anti-rattle springs· from the caliper 
adapter (2). 
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REAR 
1. Raise and support the vehicle. 

2. Remove the rear wheel and tire assemblies. 

3. Compress the caliper. 

4. Remove caliper slide bolts (3). 

NOTE: Do not allow brake hose to support caliper 
assembly. 

5. Remove the caliper (3), (Refer to 5 - BRAKES/HY
DRAULIC/MECHANICAUDISC BRAKE CALIPERS 
- REMOVAL) and then tilt the top up and off the 
caliper adapter. 

6. Remove inboard brake shoe (1) from the caliper 
adapter (2). 

80geb894 

80004652 
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7. Remove outboard brake shoe (1) from caliper 
adapter (2). 

NOTE: Anti .. rattle springs are not interchangeable. 

8. Remove the top anti-rattle spring (2) from the cali
per adapter (1). 

9. Remove the top anti-rattle spring (2) from the cali
per adapter (1). 

I 

CD 
I I Urn" .... " 

80be46S4 



DR ...;...-._~ __ ~ _________ ~ ___ BRAKES - BASE 5 .. 29 

INSTALLATION 

1500 
1. Bottom pistons in caliper bore with C-clamp. Place 

an oflj· brake shoe between a C-ctamp and caliper 
piston. o,c, " 

2. Clean caliper mounting adapter. 
3. Install new anti:-rattle clips '(1) to the brake pads 

(2). 

4. Install inboard brake pad (4) in adapter (1). 

5. Install outboard brake pad (2) in adapter (1). 

81471b50 



6. Install the caliper (1) over rotor. Then push the cal
iper onto the adapter (2). 

7. Install caliper slide pin bolts (4), (Refer to 5 -
BRAKES/HYDRAULIC/MECHANICAUDISC 
BRAKE CALIPERS - INSTALLATION). 

8. Install wheel and tire assemblies and lower vehicle. 
(Refer to 22 - TIRESIWHEELSIWHEELS - STAN
DARD PROCEDURE). 

9. Apply brakes several tjmes to seat caliper pistons 
and brake shoes and obtain firm pedal. 

10. Top off master cylinder fluid level. 

2500 & 3500 
1. Bottom pistons in caliper bore with C-clamp. Place 

an old brake shoe between a C-clamp and caliper 
piston. 

2. Clean caliper mounting adapter (1) and anti-rattle 
springs (2). 

3. Lubricate anti-rattle springs with Mopar brake 
grease. 

NOTE: Anti-rattle springs are not interchangeable. 

4. Install new top anti-rattle springs (2). 

B1471b4b 

\ 

CD 
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5. Install new bottom anti-rattle springs (1). 

6. Install inboard brake shoe (1) in adapter (2). 
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7. Install outboard brake shoe (1) in adapter (2). 

8. lilt the top of the caliper over rotor and under adapter. Then push the bottom of the caliper down onto the 
adapter. 

9. Install caliper, (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUDISC BRAKE CALIPERS - INSTALLATION). 

10. Install wheel and tire assemblies and lower vehicle, (Refer to 22 - TIRESJWHEELSIWHEELS - STANDARD 
PROCEDURE). 

11. Apply brakes several times to seat caliper pistons and brake shoes and obtain firm pedal. 

12. Top off master cylinder fluid level. 

4500 & 5500 
1. Bottom pistons in caliper bore with C-clamp. Place 

an old brake shoe between a C-clamp and caliper 
piston. 

2. Clean caliper mounting adapter (2) and anti-rattle 
springs. 

3. Lubricate anti-rattle springs with Mopar brake 
grease. 

NOTE: Anti-rattle springs are not interchangeable. 

4. Install new anti-rattle springs. 

5. Install the brake pads {3} in adapter (2). 
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6. Install caliper (1), (Refer to 5 - BRAKES/HVDRAU
UC/MECHANICAUDISC BRAKE CAUPERS -
INSTALLATION). 

7. Install wheel and tire assemblies and lower vehicle. 
(Refer to 22 - TIRESJWHEELSJWHEELS - STAN
DARD PROCEDURE). 

8. Apply brakes several times to seat caliper pistons 
and brake shoes and obtain firm pedal. 

9. Top off master cylinder fluid level. 

REAR 
1. Clean caliper mounting adapter (1) and anti-rattle 

springs (2). 

2. Lubricate anti-rattle springs with Mopar brake 
grease. 

NOTE: Anti-rattle springs are not interchangeable. 

3. Install new top anti-rattle spring (2). 

4. Install new bottom anti-rattle spring (1). 

\ 

® 
\ \ \lSObe4655 

80be4654 
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5. Install inboard brake shoe (1) in adapter (2). 

6. Instan outboard brake shoe (1) in adapter (2). 
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7. Tilt the bottom of the caliper (3) over rotor (1) and 
under adapter. Then push the top of the caliper 
down onto the adapter. 

8. Install caliper (6), (Refer to 5 - BRAKES/HYDRAU
LlC/MECHANICAUDISC BRAKE CALIPERS -
INSTALLATION) (Refer to 5 - BRAKES/HYDRAU
LlC/MECHANICAUDISC BRAKE CALIPERS -
INSTALLATION). 

9. Install wheel and tire assemblies and lower vehicle, 
(Refer to 22 - TIRESIWHEELSIWHEELS - STAN
DARD PROCEDURE). 

10. Apply brakes several times to seat caliper pistons 
and brake shoes and obtain firm pedal. 

11. Top off master cylinder fluid level. 

80geb894 
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CALIPERS-DISC BRAKE 

DESCRIPTION 

LIGHT DUTY (LD) CALIPERS 

NOTE: Petroleum based grease should not be used on any of the rubber components of the caliper, Use 
only Non-Petroleum based grease. 

The calipers are a dual piston type. The calipers are 
free to slide laterally, this allows continuous compen
sation for lining wear. 

HEAVY DUTY (HD) CALIPERS 
The calipers are a dual piston type in the front & rear. The calipers are free to slide laterally, this allows continuous 
compensation for lining wear. 

OPERATION 

DISC BRAKE CALIPER 
When the brakes are applied fluid pressure is exerted 
against the caliper piston (2). The fluid pressure is 
exerted equally and in all directions. This means pres
sure exerted against the caliper piston and within the 
caliper bore will be equal. 

Fluid pressure applied to the piston is transmitted 
directly to the inboard brake pad (5). This forces the 
pad lining against the inner surface of the disc brake 
rotor. At the same time, fluid pressure within the piston 
bore forces the caliper to slide inward on the mounting 
bolts. This action brings the outboard brake pad lining 
(6) into contact with the outer surface of the disc 
brake rotor. 

In summary, fluid pressure acting simultaneously on 
both piston and caliper, produces a strong clamping 
action. When sufficient force is applied, friction will 
attempt to stop the rotors from turning and bring the vehicle to a stop. 

81200788 

Application and release of the brake pedal generates only a very stight movement of the caliper and piston. Upon 
release of the pedal, the caliper and piston return to a rest position. The brake pads do not retract an appreciable 
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distance from the rotor. In fact, clearance is usuany at, or close to zero. The reasons for this are to keep road debris 
from getting between the rotor and lining and in wiping the rotor surface clear each revolution. 

The caliper piston seal (4) controls the amount of piston (2) extension needed to compensate for normal lining wear. 

During brake application, the seal is deflected outward 
by fluid pressure and piston movement (6). When the 
brakes (and fluid pressure) are released, the seal 
relaxes and retracts the piston (3). 

The amount of piston retraction is determined by the 
amount of seal deflection. Generally the amount is just 
enough to maintain contact between the piston and 
inboard brake pad. 

REMOVAL 

FRONT -1500 

CAUTION: Never allow the disc brake caliper to 
hang from the brake hose. Damage to the brake 
hose with result. Provide a suitable support to 
hang the caliper securely. 

1. Raise and support the vehicle. 

2. Remove the tire and wheel assembly. 

3. Compress the disc brake caliper (6). 

4. Remove the banjo bolt (4) and discard the copper 
washers. 
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5. Remove the caliper slide pin bolts (2). 

6. Remove the disc brake caliper (1) from the caliper 
adapter (2). 

7. Remove the caliper slide pins from the adapter. 

Bt471b4b 

814b52ad 
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FRONT - 2500 & 3500 

CAUTION: Never allow the disc brake caliper to hang from the brake hose. Damage to the brake hose will 
result. Provide a suitable support to hang the caliper securely. 

1. Raise and support the vehicle. 

2. Remove the tire and wheel assembly. 

3. Compress the disc brake caliper. 

4. Remove the banjo bolt and discard the copper washer. 

5. Remove the caliper slide bolts. 

6. Remove the disc brake caliper. 

FRONT - 4500 & 5500 

CAUTION: Never allow the disc brake caliper to 
hang from the brake hose. Damage to the brake 
hose will result. Provide a suitable support to 
hang the caliper securely_ 

1. Raise and support the vehicle. 

2. Remove the tire and wheel assembly. 

3. Compress the disc brake caliper. 

4. Remove the banjo bolt (4) and discard the copper 
washer. 

5. Remove the caliper slide bolts (1). 

6. Remove the disc brake caliper (2). 

REAR 

CAUTION: Never allow the disc brake caliper to 
hang from the" brake hose. Damage to the brake 
hose will result. Provide a suitable support to 
hang the caliper securely. 

1. Raise and support vehicle. 

2. Remove the wheel and tire assembly. 

3. Drain small amount of fluid from master cylinder 
brake reservoir with suction gun. 

4. Remove the brake hose banjo bolt and discard the 
copper washers if replacing caliper. 

5. Remove the caliper slide bolts (3). 

6. Remove the caliper (6) from vehicle. 



DISASSEMBLY 

LIGHT DUTY (LO) 
1. Drain the brake fluid from caliper. 

2. C-clamp (2) a block of wood (1) over one piston. 

3. Take another piece of wood and pad it with one
inch thickness of shop towels (2). Place this piece 
in the outboard shoe side of the caliper in front of 
the other piston. This will cushion and protect cali
per piston during removal. 

4. To remove the caliper piston direct short bursts of 
low pressure air with a blow gun through the car
iper brake hose port. Use only enough air pressure 
to ease the piston out. 

CAUTION: Do not blow the piston out of the bore 
with sustained air pressure. This could result in a 
cracked piston. 

WARNING: Never attempt to catch the piston as it 
leaves the bore. This could result in personal 
injury. 

5. Remove the C-clamp and block of wood from the 
B14b4a57 

caliper and clamp it over the dust boot of the first piston removed. This will sear the empty piston bore. 

6. Move the padded piece of wood in front of the other piston. 

7. Remove the second piston using the same procedure with short bursts of low pressure air. 
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8. Remove piston dust boots (2) by hand. 

CAUTION: Do not scratch piston bore while 
removing the seals. 

9. Remove the lip seal from the groove (4) with a pick 
tool (3). 

10. Remove piston seals (2) from caliper (1) by hand. 

814b4a82 
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HEAVY DUTY (HD) 
1. Drain the brake fluid from caliper. 
2. C-clamp (2) a block of wood (1) over one piston. 

3. Take another piece of wood and pad it with one
inch thickness of shop towels (2). Place this piece 
in the outboard shoe side of the caliper in front of 
the other piston. This will cushion and protect cali
per piston during removal. 

4. To remove the caliper piston direct short bursts of 
low pressure air with a blow gun through the cal
iper brake hose port. Use only enough air pressure 
to ease the piston out. 

CAUTION: Do not blow the piston out of the bore 
with sustained air pressure. This could result in a 
cracked piston. 

WARNING: NEVER ATTEMPT TO CATCH THE PIS· 
TON AS IT LEAVES THE BORE. THIS COULD 
RESULT IN PERSONAL INJURY. 

5. Remove the C-clamp and block of wood from the caliper and clamp it over the dust boot of the first piston 
removed. This will seal the empty piston bore. 

6. Move the padded piece of wood in front of the other piston. 

7. Remove the second piston using the same procedure with short bursts of low pressure air. 

8. Remove piston dust boots (2) with a suitable pry 
tool. 



CAUTION: Do not scratch piston bore while 
removing the seals. 

9. Remove piston seals (3) from caliper (1). 

10. Push caliper mounting bolt bushings (3) out of the 
boot seals (2) and remove the boot seals from the 
caliper (1). 

11. Remove caliper bleed screw. 

INSPECTION - HEAVY DUTY (HD) 
The piston is made from a phenolic resin (plastic 
material) and should be smooth and clean. 

The piston must be replaced if cracked or scored. Do 
not attempt to restore a scored piston surface by 
sanding or polishing. 

CAUTION: If the caliper piston is replaced, install 
the same type of piston in the caliper. Never inter
change phenolic resin and steel caliper pistons. 
The pistons, seals, seal grooves, caliper bore and 
piston tolerances are different. 

The bore can be lightly polished with a brake hone 
(3) to remove very minor surface imperfections. The 
caliper should be replaced if the bore is severely cor
roded, rusted. scored, or if polishing would increase 
bore diameter more than 0.025 mm (0.001 inch). 
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ASSEMBLY 

LIGHT DUTY (LD) 

CAUTION: Dirt, oil, and solvents can damage cali
per seals. Insure assembly area is clean and dry. 

1. Lubricate caliper pistons, piston seals and piston 
bores with clean l fresh brake fluid. 

NOTE: Verify seal is fully seated and not twisted. 

2. Install new piston seals (2) into caliper bores (1). 

3. Leave boot (1) dry and slip onto end of piston (2). 

814b4c04 
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NPTE: The dust boot lip must be inserted before 
ttie piston . 

4. SlighUy pull out lip portion of piston boot (3) so it 
protrudes past the bottom of the piston (2) and 
wqrk' Up into outermost groove on caliper housing 
(1 ). 

5. Carefully press the lip (3) into the groove with a 
suitable tool (4) Avoid using sharp-edged tools 
This will ensure that the 'lip is nested into the 
groove an around before pushing the piston into 
the bore. 

6. P·ress,the piston fully into the bore using special 
tool C3716-A seal installer (3) with C-4171 Handle 
(1). 

7. Once the piston is pressed into the bottom of the 
bore, Check to see that the dust boot bellows are 
not inflated with air. If needed, push in between 
the dust boot and piston to expel any trapped 
air .. 

HEAVY DUTY (HD) 

CAUTION: Dirt, oil, and solvents can damage cali· 
per seals. Insure assembly area Is clean and dry. 

1. Lubricate caliper pistons, piston seals and piston 
bores with clean, fresh brake fluid. 

NOTE: Verify seal is fully seated and not twisted. 

2. Install new piston seals (3) into caliper bores (2). 
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3. Lightly lubricate lip of new boot with silicone 
grease. Install boot on piston and work boot lip into 
the groove at the top of piston (3). 

4. Stretch boot (2) rearward to straighten boot folds, 
then move boot forward until folds snap into place. 

5. Install piston (3) into caliper bore and press piston 
down to the bottom of the caliper bore by hand or 
with hammer handle. 

6. Seat dust boot in caliper (2) with Handle C-4171 
(1) and Installer (3): 

• 54 mm caliper: Installer C-3716-A 

7. Install the second piston and dust boot. 

8. Lubricate caliper mounting bolt bushings, boot 
seats and bores with Mopar brake grease or Dow 
Corning® 807 grease only. 

CAUTION: Use of alternative grease may cause 
damage to the boots seals. 

9. Install the boot seals into the caliper seal bores 
and center the seals in the bores. 

10. Install mounting bolt bushings into the boot seals 
and insure seal lip is engaged into the bushing 
grooves at either end of the bushing. 

11. Install caliper bleed screw. 

INSTALLATION 

FRONT -1500 

NOTE: Petroleum based grease should not be used on any of the rubber components of the caliper, Use 
only Non-Petroleum based grease. 
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NOTE: Clean slide pin bores thoroughly to remove 
any old grease. 

NOTE: Use grease packets Included with kit or 
Dow Corning·807~ grease. 

1. Thoroughly coat the new slide pins (3) on all work
ing surfaces. 

2. Install the boot (2) onto the slide pin (3) and then 
insert into the adapter (1). 

3. Push the pin (3) all the way into the adapter (1) 
and carefully expel tne trapped air by gently push* 
ing on the boot (2) near the slide pin head (3). 

NOTE: Install a new copper washers on the banjo 
bolt when installing 

4. Install the disc brake caliper (1) to the brake caliper 
adapter (2). 

5. Install the banjo bolt (4) with new copper washers 
to the caliper (6). Tighten to 28 N·m (250 in. Ibs.) 

6. Install the caliper slide pin bolts (2). TIghten to 32 
N·m (24 ft. Ibs.) 

7. Bleed the base brake system, (Refer to 5 -
BRAKES • STANDARD PROCEDURE). 

8. Install the tire and wheel assembly, (Refer to 22 • 
TIRESIWHEELSIWHEELS - STANDARD PROCE
DURE). 

9. Lower the vehicle. 

814b52b1 

81471b4b 
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FRONT - 2500 & 3500 

NOTE: Install a new copper washers on the banjo bolt when installing 

1. Install the disc brake caliper. 

CAUTION: Verify brake hose is not twisted or kinked before tightening fitting bolt. 

2. Install the banjo bolt with new copper washers to the caliper. Tighten to 27 N·m (20 ft. Ibs.) 

3. Install the caliper slide pin bolts. tighten to 32 N·m (24 ft. Ibs.) 

4. Bleed the base brake system, (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

5. Install the tire and wheel assembly. (Refer to 22 - TIRESIWHEELSIWHEELS - STANDARD PROCEDURE). 

6. Lower the vehicle. 

FRONT - 4500 & 5500 

NOTE: Install a new copper washers on the banjo 
bolt when installing 

1. Install the disc brake caliper (2). 

CAUTION: Verify brake hose is not twisted or 
kinked before tightening fitting bolt. 

2. Install the banjo bolt (4) with new copper washers 
to the caliper. Tighten to 27 N·m (20 ft. Ibs.) 

3. Install the caliper slide pin bolts (1). tighten to 32 
N·m (24 ft. Ibs.) 

4. Bleed the base brake system, (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 

5. Install the tire and wheel assembly, (Refer to 22 -
TI RESIWHEELSIWHEELS STANDARD 
PROCEDURE). 

6. Lower the vehicle. 

REAR 
1. Install caliper (6) to the caliper adapter (1). 

2. Coat the caliper mounting slide pin bolts (3) with 
silicone grease. Then install and tighten the bolts to 
30 N·m (22 ft. Ibs.). 

3. Install the brake hose banjo bolt if removed. 

4. Install the brake hose (4) to the caliper (6) with 
new seal washers and tighten fitting bolt to 27 
N·m (245 in. Ibs.). 

CAUTION: Verify brake hose is not twisted or 
kinked before tightening fitting bolt. 

5. Bleed the base brake system, (Refer to 5 - BRAKES - STANDARD PROCEDURE) OR (Refer to 5 - BRAKES -
STANDARD PROCEDURE). 
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6. Install the wheel and tire assemblies (Refer to 22 - TIRESIWHEELSIWHEELS - STANDARD PROCEDURE). 

7. Remove the supports and lower the vehicle. 

8. Verify a firm pedal before moving the vehicle. 
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ADAPTER-DISC BRAKE CALIPER 

REMOVAL 

FRONT - (IFS) INDEPENDENT FRONT SUSPENSION 
1. Raise and support the vehicle. 

2. Remove the front wheel and tire assembly. 

3. Remove the caliper slide pin bolts (4) (Refer to 5 -
BRAKES/HYDRAULIC/MECHANICAUDISC 
BRAKE CALIPERS - REMOVAL). 

4. Remove the disc brake caliper (1) from the adapter 
(2). 

CAUTION: Never allow the disc brake caliper to 
hang from the brake hose. Damage to the brake 
hose will result. Provide a suitable support to 
hang the caliper securely. 

61471b4b 



DR -------------------- BRAKES· BASE 5 - 51 

5. Remove the inboard (4) and outboard (2) brake 
pads. (Refer to 5 - BRAKES/HYDRAULIC/ME· 
CHANICAUBRAKE PADS/SHOES - REMOVAL). 

6. Remove the caliper adapter mounting bolts (5). 

7. Remove the caliper slide pins from the adapter. 

FRONT .. HD (HEAVY DUTY) LINK/COIL SUSPENSION 
1. Raise and support the vehicle. 

2. Remove the front wheel and tire assembly. 

3. Remove the caliper slide pin bolts (1) (Refer to 5 -
BRAKES/HYDRAULIC/MECHANICAUDISC 
BRAKE CALIPERS - REMOVAL). 

4. Remove the disc brake caliper (2) from the 
adapter. 

CAUTION: Never allow the disc brake caliper to 
hang from the brake hose. Damage to the brake 
hose will result. Provide a suitable support to 
hang the caliper securely. 

5. Remove the brake pads. (Refer to 5 - BRAKES/HY· 
DRAULIC/MECHANICAUBRAKE PADS/SHOES -
REMOVAL). 

814b52ad 
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6. Remove the caliper adapter mounting bolts (5). 

7. Remove the caliper slide pins from the adapter. 

REAR 
1. Raise and support the vehicle. 

2. Remove the wheel and tire assembly. 

3. Drain a small amount of fluid from master cylinder brake reservoir with a clean suction gun. 

4. Bottom the caliper pistons into the caliper by prying' the caliper over. 

5. Remove the caliper slide bolts. 

6. Remove the disc brake caliper from the mount. 

CAUTION: Never allow the disc brake caliper to 
hang from the brake hose. Damage to the brake 
hose will result. Provide a suitable support to 
hang the caliper securely. 

7. Remove the inboard and outboard brake pads (1). 

8. Remove the anti-rattle clips (2). 

9. Remove the caliper adapter mounting b01ts {4). 

10. Remove the caliper adapter. 

INSTALLATION 

FRONT - (IFS) INDEPENDENT FRONT SUSPENSION' 

814b52ad 

8Occ13fa 

NOTE: Petroleum based grease should not be used on any of the rubber components of the caliper, Use 
only a Non-Petroleum based grease, such as Dow Corning-807® grease. 
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NOTE: Clean slide pin bores thoroughly to remove 
any old grease. 

NOTE: Use grease packets included "wlth kit or 
Dow Corning-807® grease. 

1. Thoroughly coat the new slide pins (3) on all work
ing surfaces. 

2. Install the boot (2) onto the slide pin (3) and then 
insert into the adapter (1). 

3. Push the pin (3) all the way into the adapter (1) 
and carefully expel the trapped air by gently push
ing on the boot (2) near the slide pin head (3). 

4. Install the caliper adapter mounting bolts (5). 
Tighten the mounting bolts to 176 N·m (130 ft.lb
s)LD or Tighten the mounting bolts to 339 N·m 
(250 ft.lbs)HD. 

5. Install the inboard (4) and outboard (2) pads. 
(Refer to 5 - BRAKES/HYDRAULIC/MECHANICAU 
BRAKE PADS/SHOES - INSTALLATION). 

6. Install the caliper (2) and the caliper slide pin bolts 
(4) (Refer to 5 - BRAKES/HYDRAULIC/MECHANI
CAUDISC BRAKE CALIPERS - INSTALLATION). 

7. Install the tire and wheel assembly. (Refer to 22 -
TIRESIWHEELSIWHEELS STANDARD 
PROCEDURE). 

814b52b1 
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FRONT - HD (HEAVY DUTY) LINK/COIL SUSPENSION 

NOTE: Petroleum based grease should not be used on any of the rubber components of the caliper, Use 
only a Non-Petroleum based grease, such as Dow Corning-807® grease. 

NOTE: Clean slide pin bores thoroughly to remove 
any old grease. 

NOTE: Use grease packets included with kit or 
Dow Corning-807® grease. 

1. Thoroughly coat the new slide pins (3) on all work
ing surfaces: 

2. Install the boot (2) onto the slide pin (3) and then 
insert into the adapter (1). 

3. Push the pin (3) all the way into the adapter (1) 
and carefully expel the trapped air by gently push
ing on the boot (2) near the slide pin head (3). 

4. Install the caliper adapter mounting bolts (5). 
Tighten the mounting bolts to 339 N·m (250 fUbs). 

5. Install the brake pads. (Refer to 5 - BRAKES/HY
DRAULIC/MECHANICAUBRAKE PADS/SHOES -
INSTALLATION). 

6. Install the caliper (2) and the caliper slide pin bolts 
(1) (Refer to 5 - BRAKES/HYDRAULIC/MECHANI
CAUDISC BRAKE CALIPERS - INSTALLATION). 

7. Install the tire and wheel assembly. (Refer to 22 -
TIRESIWHEELSIWHEELS STANDARD 
PROCEDURE). 

814b52b1 
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REAR 
1. Install the caliper adapter mounting bolts (4). 

Tighten the mounting bolts to 135 N·m (100 fUbs) 
LD or tighten to 197 N·m (145 ft.lbs.) HD. 

2. Install the anti-rattle clips (2). 

3. Install the inboard and outboard pads (1). 

4. Install the caliper mounting bolts. 

5. Install the tire and wheel assembly. 
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MOUNT-DISC BRAKE CALIPER ADAPTER 

REMOVAL 

REAR 
1. Remove wheel and tire assembly. 

2. Remove the disc brake caliper (Refer to 5 - BRAKES/HYDRAULIC/MECHANICALJDISC BRAKE CALIPERS -
REMOVAL). 

3. Remove the caliper adapter (Refer to 5 - BRAKES/HYDRAULIC/MECHANICALJDISC BRAKE CALIPER 
ADAPTER REMOVAL). 

4. Remove the rotor (Refer to 5 - BRAKES/HYDRAUUC/MECHANICALJROTORS - REMOVAL). 

5. Remove the axle shaft (Refer to 3 - DIFFEREN
TIAL & DRIVEUNEIREAR AXLE - 9 1/4/AXLE 
SHAFTS - REMOVAL). 

6. Remove the park brake shoes (Refer to 5 -
BRAKES/PARKING BRAKE/SHOES - REMOVAL). 

7. Remove the parking brake cable from the brake 
lever. 

a. Remove the bolts (3) attaching the support plate to 
the axle and remove the support plate. 

9. Remove the caliper adapter mount (1) from the 
axle housing (2). 

INSTALLATION 
1. Install the caliper adapter mount (1) on the axle 

housing (2). 

2. Install support plate on axle flange. Tighten attach
ing bolts (3) to 68 N·m (50 ft. Ibs.) LD or tighten to 
203 N·m (150 ft.lbs.) HD. 

3. InstaH parking brake cable in the brake lever. 

4. Install the park brake shoes (Refer to 5 - BRAKES/PARKING BRAKE/SHOES - INSTALLATION). 

8OcC1028 

BOcc102B 

5. Install axle shaft, (Refer to 3 - DIFFERENTIAL & DRIVELINE/REAR AXLE - 9 1/4/AXLE SHAFTS - INSTALLA
TION). 

6. Adjust brake shoes to drum with brake gauge (Refer to 5 ~ BRAKES/PARKING BRAKE/SHOES - ADJUST
MENTS). 

7. Install the rotor (Refer to 5 ~ BRAKES/HYDRAULIC/MECHANICALJROTORS - INSTALLATION). 

8. Install the caliper adapter (Refer to 5 - BRAKES/HYDRAULIC/MECHANICALJDISC BRAKE CALIPER ADAPTER 
- INSTALLATION). 
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9. Install the caliper (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUDISC BRAKE CALIPERS - INSTALLA
TION). 

10. Install wheel and tire assembly. 
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FLUID 

DESCRIPTION 

BRAKE FLUID 
The brake fluid used in this vehicle must conform to DOT 3 specifications and SAE J1703 standards. No other type 
of brake fluid is recommended or approved for usage in the vehicle brake system. Use only Mopar brake fluid or an 
equivalent from a tightly sealed container. 

CAUTION: Never use reclaimed brake fluid or fluid from a container which has been left open. An open 
container of brake fluid will absorb moisture from the air and contaminate the fluid. 

CAUTION: Never use any type of a petroleum-based fluid In the brake hydraulic system. Use of such type 
fluids will result in seal damage of the vehicle brake hydraulic system causing a failure of the vehicle brake 
system. Petroleum based fluids would be items such as engine oil, transmission fluid, power steering fluid, 
etc. 

DIAGNOSIS AND TESTING 

BRAKE FLUID CONTAMINATION 
Indications of fluid contamination are swollen or deteriorated rubber parts. 

Swollen rubber parts indicate the presence of petroleum in the brake fluid. 

To test for contamination, put a small amount of drained brake fluid in clear glass jar. If fluid separates into layers. 
there is mineral oil or other fluid contamination of the brake fluid. 

If brake fluid is contaminated, drain and thoroughly flush system. Replace master cylinder, proportioning valve, cal
iper seals, wheel cylinder seals, Antilock Brakes hydraulic unit and all hydraulic fluid hoses. 

STANDARD PROCEDURE 

BRAKE FLUID LEVEL 
Always clean the master cylinder reservoir (1) and cap 
(2) before checking fluid level. If not cleaned, dirt 
could enter the fluid. 

The fluid fill level is indicated on the side of the master 
cylinder reservoir (1). 

The correct fluid level is to the MAX indicator on the 
side of the reservoir. If necessary, add fluid to the 
proper level. 
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RESERVOIR-FLUID 

REMOVAL 
1. Install the prop rod on the brake pedal to keep 

pressure on the brake system. 

2. Remove the reservoir cap (1) and siphon fluid into 
a drain container. 

3. Remove the efectrical connector from the fluid level 
switch (3) in the reservoir (2). 

4. Remove the reservoir mounting bolt (5). 

5. Remove the reservoir (2) from the master cylinder 
(4) by pulling upwards. 

6. Remove old grommets from cylinder body. 

INSTALLATION 

CAUTION: Do not use any type of tool to install 
the grommets. Tools may cut, or tear the grom
mets creating a leak problem after installation. 
Install the grommets using finger pressure only. 

1. Lubricate the new grommets (6) with clean brake 
fluid and Install new grommets in cylinder body. 
Use finger pressure to install and seat grommets 
(6). 

2. Start the reservoir (2) in grommets (6). Then rock 
the reservoir back and forth while pressing down
ward to seat it into the grommets. 

3. Install the mounting bolt (5) for the reservoir (2) to 
the master cylinder (4). 

4. Reconnect the electrical connector to the fluid res
ervoir level switch (3). 

5. Remove the prop rod from the vehicle. 

6. Fill and bleed base brake system, (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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BRAKE JUNC1-ION BLOCK 

REMOVAL 
1. Remove the brake lines (1) from the junction block 

(2). 

2. Remove the junction block (2) mounting bolt and 
remove the junction block from the bracket. 

INSTALLATION 
1. Position the junction block (2) on the bracket and 

install the mounting bolt. llghten the mounting bolt 
to 23 N·m (210 in. Ibs.). 

2. Install the brake lines (1) into the junction block (2) 
and tighten to 19-23 N·m (170-200 in. Ibs.). 

3. Bleed the base brake system. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 

8169048C 

8169048c 
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MASTER CYLINDER 

DESCRIPTION 
A two·piece master cylinder is used on all models. The cylinder body containing the- primary '~md secondary pistons 
is made of aluminum. The removable fluid reservoir is made of nylon reinforced with glass fiber. The reservoir stores 
reserve brake fluid for the hYQraulic brake circuits and has a switch for indicating lOw fluid levels. The reservoir is 
the only serviceable component. 

The fluid compartments of the nylon reservoir are interconnected to permit fluid level equalization. However, the 
equalization feature does not affect circuit separation in the event of a front or rear brake malfunction. The reservoir 
compartments will retain enough fluid to operate the functioning hydraulic circuit. 

Care must be exercised when removing/installing the master cylinder connecting lines. The threads in the cylinder 
fluid ports can be_ damaged if care is not exercised. Start all brake line fittings by hand to avoid cross threading. 

The cylinder reservoir can be replaced when necessary. However, the aluminum body section of the master cYlinder 
is not a repairable component. 

NOTE: If diagnosiS indicates that.an lnternal malfunction has occurred, the aluminum body section must be 
replaced as an assembly. 

OPERATION 
The master cylinder bore contains a primary and secondary piston.' The primary piston supplies hydraulic 'pressure 
to the front brakes. The secondary piston supplies hydraulic pressure to the rear brakes. 

DIAGNOSIS AND TESTING 

MASTER C~LINDERIPOWER BOOSTER 
1. Start engine ,and check booster vacuum hose connections. A hissing noise indicates vacuum leak. Correct any 

vacuum leak before proceeding .. 
2. Stop engine and _shift transmission into Neutral. 

3. Pump brake pedal until all Va"CUUm reserve in booster is depleted. 

4. Press and hold brake pedal under light foot pressure. The pedal should hold firm, if the pedal-falls away master 
cylinder is faulW ,(internal leakage). . 

5. Start engine and note pedal action. It should fall away slightly under light foot pressure then hold firm. If no pedal 
action is discernible, power booster, -vacuum supply, or vacuum check valve is faulty. Proceed to the POWER 
BOOSTER VACUUM TEST. 

:6. If the POWER BOOSTER VACUUM TEST passes, rebuild booster vacuum reserve as follows: Release brake 
pedal. Increase engine speed to 1500 rpm, close the throttle and immediately turn off ignition to stop engine. 

7. Wait a minimum of 90 seconds and try brake action again. Booster should provide two or more vacuum assisted 
pedal applications. If vacuum assist is not provided, booster is faulty. 
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POWER BOOSTER VACUUM TEST 
1. Connect vacuum gauge (8) to booster check valve 

(4) with short length of hose (3) and T~fitting (2). 

2. Start and run engine at curb idle speed for one 
minute. 

3. Observe the vacuum supply. If vacuum supply is 
not adequate, repair vacuum supply. 

4. Clamp (1) hose (7) shut between intake vacuum 
source (5) and check valve (4). 

5. Stop engine and observe vacuum gauge (6). 

6. If vacuum drops more than one inch HG (33 milli
bars) within 15 seconds. booster diaphragm or 
check valve is faulty. 

POWER BOOSTER CHECK VALVE TEST 
1. Disconnect vacuum hose from check valve (1). 

2. Remove check valve (1) and valve seal (2) from 
booster (3). 

3. Use a hand operated vacuum pump for test. 

4. Apply 15-20 inches vacuum at large end of check 
valve. 

5. Plug off the small end to prevent vacuum leakage. 

6. Vacuum should hold steady. If gauge on pump indi· 
cates vacuum loss, check valve is faulty and 
should be replaced. 
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STANDARD PROCEDURE 

MASTER CYLINDER BLEEDING 
A new master cylinder should be bled before installa
tion on the vehicle. Required bleeding tools include 
bleed tubes and a wood dowel to stroke the pistons. 
Bleed tubes can be fabricated from brake line. 

1. Mount master cylinder in vise. 

2. Attach bleed tubes to cylinder outlet ports (1). Then 
position each tube end into reservoir (2). 

3. Fill reservoir with fresh brake fluid. 

4. Press cylinder pistons inward with wood dowel. 
Then release pistons and allow them to return 
under spring pressure. Continue bleeding opera
tions until air bubbles are no longer visible in fluid. 

REMOVAL 

ALL EXCEPT HYDROBOOST 
1. Depress the brake pedal five times to deplete any 

vacuum that may remain in the booster unit. 

2. Siphon and drain the fluid from the reservoir. 

3. Disconnect the electrical connector for the low fluid 
level. 

4. Place a towel or rag under the master cylinder out
let port area to protect the vehicle from brake fluid 
damage. 

5. Remove the brake lines (3) from the master cylin
der (4). 

6. Remove the mounting nuts from the master cylin-
der (4). 

7. Remove the master cylinder (4). 

NOTE: Gently ease the master cylinder & reservoir 
assembly away from the booster, During removal 

8OaaOhl(l 

the master cylinder should be kept as perpendicular to the front of the boos~.r .as possible to avoid excess 
interference with the booster output rod and in order not to dislodge the output rod from its seat Inside the 
booster. 



5 - 64 BRAKES - BASE -------------------- DR 

HYDRO BOOST 
1. Remove the brake lines (5) from the master cylin

der (3). 

2. Disconnect the electrical connector (1) for the low 
fluid level. 

3. Remove the mounting nut (4) from bottom of the 
master cylinder (3). 

4. Unclip the wiring box (3) next to the master cylin
der (4) and move out of the way. 

5. Remove the upper mounting nut (2) for the master 
cylinder. 

6. Remove the master cylinder (4). 

NOTE: Using care remove the master cylinder 
directly forward in order not to dislodge the output 
rod from its seat inside the booster. 

INSTALLATION 

ALL EXCEPT HYDROBOOST 

NOTE: If master cylinder is replaced bleed cylinder before installation. 

81cfdeb5 

81cfdeae 

NOTE: Make sure the output rod of the brake booster is in position and retained by a output rod retaining 
ring, by looking into the boosters master cylinder mounting hole. This position will enable the output rod to 
enter inside of the master cylinder plunger sleeve during installation. Proper position is obtained when the 
output rod is centered perpendicular to the master cylinder mounting hole. 

NOTE: Prior to Installing the master cylinder assembly check that there is a vacuum seal present at the 
shoulder of the master cylinder flange and it's neck. A square seal must be present to ensure vacuum integ
rity with the booster. 
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1. Gently install the master cylinder (9) on the booster 
mounting studs (4). 

NOTE: Take precautions to locate the master cyl
inder plunger over the booster output rod, before 
installing the master cylinder. If correctly fitted the 
master cylinder should slide easily onto the 
booster output rod before the mounting studs are 
engaged in the flange holes of the master cylinder. 

2. Install new mounting nuts and tighten to 25 N·m 
(221 in. Ibs.) 

3. Install the brake lines and tighten to 19 N·m (170 
in.lbs.) 

4. Reconnect the electrical connector for the low fluid 
level switch. 

5. Fill and bleed the base brake system. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

HYDROBOOST 

NOTE: If master cylinder is replaced bleed cylinder 
before installation. 

1. Install the master cylinder (4) on the booster 
mounting studs. 

2. Install a new upper mounting nut (2) and tighten to 
25 N·m (221 in. Ibs.). 

3. Reinstall the wiring box (3) back into postion and 
reclip. 

4. Install a new lower mounting nut (4) and tighten to 
25 N·m (221 in. Ibs.). 

5. Install the brake lines (5) and tighten to 19 N·m 
(170 in. Ibs.) 

6. Reconnect the electrical connector (1) for the low 
fluid level switch. 

7. Fill and bleed the base brake system. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 

81cfdeae 

81cfdeb5 
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PEDAL 
DESCRIPTION 

NOTE: The brake pedal Is serviced as a complete 
assembly including accelerator pedal and the 
bracket. 

A suspended-type brake pedal is used. The pedal is 
attached to the pedal support bracket with a pivot 
shaft pin (3) and bushings (2). If the bushings (2) 
become dry a spray lubricant can be used to eliminate 
noises. The booster push rod is attached to the pedal 
with a clip (1). The pedal (4). bushings (2), pivot pin 
(3) and support bracket are not serviceable 
components. 

The brake pedal is attached to the booster push rod. When the pedal is depressed, the primary booster push rod 
is depressed which moves the booster secondary rod. The booster secondary rod depress the master cylinder pis
ton. 

REMOVAL 

NOTE: The brake pedal Is serviced as a complete assembly including accelerator pedal and the bracket. 

1. Disconnect the negative battery cable. 

2. Remove the steering column opening cover (Refer to 23 - BODY/INSTRUMENT PANEUSTEERING COLUMN 
OPENING COVER - REMOVAL). 

3. Remove the brake lamp switch and discard (Refer to 8 - ELECTRICAULAMPS/UGHTING - EXTERIOR/BRAKE 
LAMP SWITCH - REMOVAL). 

4. On vehicles equipped with adjustable pedals. 
Disconnect the adjuster cable (1) to the pedal (2). 

5. Remove the steering column (Refer to 19 - STEERING/COLUMN - REMOVAL). 
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6. Remove the brake booster (5) (Refer to 5 -
BRAKES/HYDRAULIC/MECHANICAUPOWER 
BRAKE BOOSTER - REMOVAL). 

7. Disconnect the electrical connectors. 

8. Remove the module mounting bolts. 

9. Disconnect the accelerator pedal cable. 

10. Remove the pedal assembly mounting nuts/fas
teners (4). 

INSTALLATION 
1. Install the pedal assembly (4) to the vehicle. 

2. Install the mounting bolts (3) and tighten to 28 N·m 
(21 ft. Ibs.). 

3. Reconnect the acceterator cable (1) to the pedal 
(2). 

4. Install the module mounting bolts and tighten to 38 N·m (28 ft. Ibs.). 

5. Reconnect the electrical connectors. 

6. Install the brake booster (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUPOWER BRAKE BOOSTER -
INSTALLATION). 

7. Install the steering column (Refer to 19 - STEERING/COLUMN - INSTALLATION). 
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8. Install a new brake lamp switch. (Refer to 8 - ELECTRICAULAMPS/LIGHTING - EXTERIOR/BRAKE LAMP 
SWITCH - REMOVAL). 

9. On vehicles equipped with adjustable brake pedal.Reconnect the electrical connector to the motor and the 
adjuster cable at the pedal. 

10. Install the steering column opening cover (Refer to 23 - BODY/INSTRUMENT PANEUSTEERING COLUMN 
OPENING COVER - INSTALLATION). 

11. Reconnect the negative battery cable. 
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BOOSTER-POWER BRAKE 

DESCRIPTION 
All models use a tandem diaphragm, power brake 
booster (3). 

NOTE: The power brake booster is not a repairable 
component.. The booster must be replaced as an 
assembly if diagnosis indicates a malfunction has 
occurred. 

OPERATION 
The booster unit consists of a single housing divided 
into two by a tandem diaphragm (3). The outer edge 
of the diaphragm is secured to the housing. A spacer 
block (2) is located in between the cowl and the 
booster housing. The booster push rod (1), connects 
the booster to the brake pedal and master cylinder (4), 
is attached to the center of the diaphragm. A check 
valve (5) is used in the booster outlet connected to the 
engine intake manifold. Power assist is generated by 
utilizing a combination of vacuum and atmospheric 
pressure to boost brake assist. 

REMOVAL 
1. Remove master cylinder. (Refer to 5 - BRAKESI 

HYDRAULIC/MECHANICAUMASTER CYLINDER -
REMOVAL). 

2. Disconnect vacuum line at booster. 

3. Remove clip securing booster push rod to brake 
pedal (Refer to 5 - BRAKES/HYDRAULI C/ME
CHANICAUPEDAL - REMOVAL). 

4. Remove the nuts (1) from the booster mounting 
studs. 

5. Remove the booster (2) and gasket from front cowl 
panel. 
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INSTALLATION 
1. GUide the booster (2) studs into the cowl panel 

holes and seat the booster on the panel. 

2. Install and tighten new booster attaching nuts (1) to 
28 N·m (250 in. Ibs.). 

3. Install the booster push rod on brake pedal and install clip. 

4. Install the booster check valve if removed and connect the vacuum hose to the check valve. 

S. Install the master cylinder. (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUMASTER CYLINDER - INSTAL
LATION). 

6. Fill and bleed the brake system. (Refer to S - BRAKES - STANDARD PROCEDURE). 
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BOOSTER-HYDRO-BOOST BRAKE 

DIAGNOSIS AND TESTING 

HYDRAULIC BOOSTER 
The hydraulic booster uses hydraulic pressure from the power steering pump. Before diagnosing a booster problem, 
first verify the power steering pump is operating properly. Perform the following checks. 

• Check the power steering fluid level. 

• Check the brake fluid level. 
• Check all power steering hoses and lines for leaks and restrictions. 

• Check power steering pump pressure. 

NOISES 
The hydraulic booster unit will produce certain characteristic booster noises. The noises may occur when the brake 
pedal is used in a manner not associated with normal braking or driving habits. 

HISSING 

A hissing noise may be noticed when above normal brake pedal pressure is applied, 40 Ibs. or above. The noise will 
be more noticeable if the vehicle is not moving. The noise will increase with the brake pedal pressure and an 
increase of system operating temperature. 

CLUNK-CHATTER-CLICKING 

A clunk-chatter-clicking may be noticed when the brake pedal is released quickly, after above normal brake pedal 
pressure is applied 50-100 Ibs .. 

BOOSTER FUNCTION TEST 
With the engine off depress the brake pedal several times to discharge the accumulator. Then depress the brake 
pedal using 40 Ibs. of force and start the engine. The brake pedal should fall and then push back against your foot. 
This indicates the booster is operating properly. 

ACCUMULATOR LEAKDOWN 
1. Start the engine, apply the brakes and tum the steering wheel from lock to lock. This will ensure the accumulator 

is charged. Tum off the engine and let the vehicle sit for one hour. After one hour there should be at least two 
power assisted brake application with the engine off. If the system does not retain a charge the booster must be 
replaced. 

2. With the engine off depress the brake pedal several times to discharge the accumulator. Grasp the accumulator 
and see if it wobbles or tums. If it does the accumulator has lost a gas charge and the booster must be replaced. 
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SEAL LEAKAGE 
If the booster leaks from any of the seals the booster 
assembly must be replaced. 

• INPUT ROD SEAL (3): Fluid leakage from rear 
end of the booster. 

• PISTON SEAL (6): Fluid leakage from vent at 
front of booster. 

• HOUSING SEAL (4): Fluid leakage between 
housing and housing cover. 

• SPOOL VALVE SEAL (7): Fluid leakage near 
spool plug. 

• RETURN PORT FITTING SEAL (8): Fluid leak
age from port fitting. 

HYDRAULIC BOOSTER DIAGNOSIS CHART 

CONDITION POSSIBLE CAUSES 

Slow Brake Pedal Return 1. Excessive seal friction in booster. 

2. Faulty spool valve action. 

3. Restriction in booster return hose. 

4. Damaged input rod. 

Excessive Brake Pedal 1. Internal or external seal leakage. 
Effort. 

2. Faulty steering pump. 

Brakes Self Apply 1. Dump valve faulty. 

2. Contamination in hydraulic 
system. 

3. Restriction in booster return hose. 

Booster Chatter, Pedal 1. Slipping pump belt. 
Vibration 

2. Low pump fluid level. 

Grabbing Brakes 1. Low pump flow. 

2. Faulty spool valve action. 

STANDARD PROCEDURE 

BLEEDING 

aOa6a150 

CORRECTION 

1. Replace booster. 

2. Replace booster. 

3. Replace hose. 

4. Replace booster. 

1. Replace booster. 

2. Replace pump. 

1. Replace booster. 

2. Flush hydraulic system and replace 
booster. 

3. Replace hose. 

1. Replace power steering belt. 

2. Fill pump and check for leaks. 

1. Test and repair/replace pump. 

2. Replace booster. 

The hydraulic booster is generally self-bleeding, this procedure will normally bleed the air from the booster. Normal 
driving and operation of the unit will remove any remaining trapped air. 

1. Fill power steering pump reservoir. 

2. Disconnect fuel shutdown relay and crank the engine for several seconds, Refer to Fuel System for relay location 
and WARNING. 

3. Check fluid level and add if necessary. 

4. Connect fuel shutdown relay and start the engine. 

5. Turn the steering wheel slowly from lock to lock twice. 
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6. Stop the engine and discharge the accumulator by depressing the brake pedal 5 times. 

7. Start the engine and turn the steering wheel slowly from lock to lock twice. 

8. Turn off the engine and check fluid level and add if necessary. 

NOTE: If fluid foaming occurs, wait for foam to dissipate and repeat steps 7 and 8. 

REMOVAL 

NOTE: If the booster is being replaced because 
the power steering fluid is contaminated, flush the 
power steering system before replacing the 
booster. 

1. With engine off depress the brake pedal 5 times to 
discharge the accumulator. 

2. Remove brake lines (5) from master cylinder (3). 

3. Remove mounting nuts (4) from the master cylin
der. 

4. Remove the master cylinder (3). 

5. Remove the return hose and the two pressure lines 
(2) from the hydraulic booster. 

81cfdeb5 

6. From inside the vehicle remove the booster push rod clip, washer and rod remove from the brake pedal. 

7. Remove the mounting nuts from the hydraulic booster and remove the booster. 

INSTALLATION 
1. Install the hydraulic booster (2) and tighten the mounting nuts to 28 N·m (21 1t. Ibs.). 

2. Install the booster push rod, washer and clip onto the brake pedal. 

3. Install the master cylinder (3) on the mounting 
studs. and tighten the mounting nuts (4) to 23 N·m 
(17 ft. Ibs.). 

4. Install the brake lines (5) to the master cylinder (3) 
and tighten to 19 N·m (170 in. tbs.). 

5. Install the hydraulic booster pressure lines (2) to 
the booster. 

6. Tighten the pressure lines (2) to 41 N·m (30 ft. 
Ibs.). 

NOTE: Inspect o-rings on the pressure line fittings 
to insure they are in good condition before instal
lation. Replace o-rings if necessary. 

7. Install the return hose to the booster. 

8. Bleed base brake system, (Refer to 5 - BRAKES -
STANDARD PROCEDURE). 

9. Fill the power steering pump with fluid, (Refer to 19 
- STEERING/PUMP - STANDARD PROCEDURE). 

81cldeb5 

CAUTION: MOPAR (MS-9602) ATF+4 is to be used in the power steering system. No other power steering or 
automatic transmission fluid is to be used in the system. Damage may result to the power steering pump 
and system if any other fluid is used, and do not overfill. 
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10. Bleed the hydraulic booster (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUPOWER BRAKE BOOSTER -
STANDARD PROCEDURE). 
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ROTORS 

DIAGNOSIS AND TESTING 

DISC BRAKE ROTOR 
The rotor braking surfaces should not be refinished unless necessary. 

Light surface rust and scale can be removed with a lathe equipped with dual sanding discs. The rotor surfaces can 
be restored by machining with a disc brake lathe if surface scoring and wear are light. 

Replace the rotor for the following conditions: 

• Severely Scored 

• Tapered 
• Hard Spots 

• Cracked 
• Below Minimum Thickness 

ROTOR MINIMUM THICKNESS 
Measure rotor thickness at the center of the brake shoe contact surface. Replace the rotor if below minimum thick
ness, or if machining would reduce thickness below the allowable minimum. 

Rotor minimum thickness is usually specified on the rotor hub. The specification is either stamped or cast into the 
hub surface. 

ROTOR RUNOUT 
Check rotor lateral runout with dial indicator C-3339 
(1). Excessive lateral runout will cause brake pedal 
pulsation and rapid, uneven wear of the brake shoes. 
Position the dial indicator plunger approximately 25.4 
mm (1 in.) inward from the rotor edge. 

NOTE: Be sure wheel bearing has zero end play 
before checking rotor runout. 

Maximum allowable rotor runout is 0.131 mm (0.005 
in.) HD. 

Maximum allowable rotor runout is 0.050 mm (0.002 
in.) LD. 

J8905-68 
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ROTOR THICKNESS VARIATION 
Variations in rotor thickness will cause pedal pulsation, 
noise and shudder. 

Measure rotor thickness at 6 to 12 paints around the 
rotor face. 

Position the micrometer (1) approximately 25.4 mm (1 
in.) from the rotor (2) outer circumference for each 
measurement. 

Thickness should not vary by more than 0.015 mm 
(0.0059 in.) from point-to-point on the rotor. Machine 
or replace the rotor if necessary. 

STANDARD PROCEDURE 

~!!!!!hPl"ttmmo. J9A05-103 

NOTE: A hub mounted on-vehicle lathe is highly recommended. This type of lathe trues the rotor to the 
vehicles hub/bearing. 

The disc brake rotor can be machined if scored or worn. The on-vehicle lathe must machine both sides of the rotor 
simultaneously with dual cutter heads. The rotor mounting surface must be clean before placing on the on-vehicle 
lathe. Equipment capable of machining only one side at a time may produce a tapered rotor This type of rotor 
machining is not recommended. 

NOTE: Proper wheel torque is also critical to help prevent any warping of the disc brake rotor. 

CAUTION: Brake rotors that do not meet minimum thickness specifications before or after machining must 
be replaced. 

REMOVAL 

FRONT - LD 
1. Raise and support the vehicle. 

2. Remove the wheel and tire assembly. 

3. Remove the caliper (1) with the adaptor bolts (5) 
from the steering knuckle (4), (Refer to 5 -
BRAKES/HYDRAULIC/MECHANICAUDISC 
BRAKE CALIPERS - REMOVAL) and remove cali
per adapter assembly (1). 

NOTE: Do not allow brake hose to support caliper 
adapter assembly (1). 

4. Remove the rotor (2) from the hub/bearing (3). 



DR ---------------.-.;.;...-------...;.;...-- BRAKES • BASE 5 - 77 

FRONT- HD 
·1. Raise and support the vehicle .. 

2. Remove the wheel and tire assembly. 

NOTE: Do not allow brak. hose.to support caliper adapter assembly. 

3. Remove the caliper from the steering knuckle, (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUDISC BRAKE 
CALIPERS - REMOVAL) and remove caliper ·adapter assembly. 

4. Remove the extension to the rotor nuts HD DRW ONLY. 

5. Remove the rotor from the hub/bearing wheel studs. 

REAR 
1. Raise and support the vehicle 

2. Remove the tire and wheel assembly. 

3. Remove the disc brake caliper (3), (Refer to 5 -
BRAKES/HYDRAULIC/MECHANICAUDISC 
BRAKE CALIPERS - REMOVAL). 

4. Remove the caliper adapter (2) bolts. (Refer to 5 -
BRAKES/HYDRAULIC/MECHANICAUDISC 
BRAKE CALIPER ADAPTER - REMOVAL) 

5. Remove the retaining clips and rotor assembly (1). 

REAR DUAL WHEELS 
1. Raise and suppg.d the vehicle 

2. Remove the tire and wheel assembly. 

3. Remove the disc brake caliper. (Reefer to 5 • 
BRAKES/HYDRAUlfC/MECHANICAUDISC 
BRAKE CALIPERS .. REMOVAL). 

4. Remove the caliper adapter bolts. 

5. Remove the rear axle shaft from the housing on 
dual rear wheels, (Refer to 3 - DIFFERENTIAL & 
DRIVELlNElREAR AXLE - 11 1/2 AA1AXLE 
SHAftS - REMOVAL). 
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6. Remove the hub and rotor assembly. 

7. Disassemble the hub from the rotor if needed by 
removing the bolts (1). 

INSTALLATION 

FRONT - LD 
1. Install the rotor (2) onto the hub/bearing (3). 

2. Install the caliper adapter assembly (1), (Refer to 5 
BRAKES/HYDRAULIC/MECHANICALJDISC 

BRAKE CALIPERS - INSTALLATION) and tighten 
adapter bolts (5) to 176 N·m (130 ft.lbs.). 

3. Install the wheel and tire assembly, (Refer to 22 -
TIRESIWHEELSIWHEELS - STANDARD PROCE
DURE) and lower the vehicle. 

4. Apply the brakes several times to seat brake pads. 
Be sure to obtain firm pedal before moving vehicle. 

FRONT- HD 
1. Install the hub extension and nuts to the front rotor. Tighten nuts to 130 N·m (96 ft.lbs). HD DRW ONLY. 

2. Install the rotor onto the hub/bearing wheel studs. 

3. Install the caliper adapter assembly, (Refer to 5 - BRAKES/HYDRAULIC/MECHANICALJDISC BRAKE CALIPERS 
- INSTALLATION) and tighten adapter bolts to: 

4. Install the wheel and tire assembly, (Refer to 22 - TIRESIWHEELSIWHEELS - STANDARD PROCEDURE) and 
lower the vehicle. 

S. Apply the brakes several times to seat brake pads. Be sure to obtain firm pedal before moving vehicle. 
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REAR 
1. Install the rotor (1) to the axleshaft. 

2. Install the caliper adapter (2) (Refer to 5 -
BRAKES/HYDRAULICIMECHANICAUDISC 
BRAKE CALIPER ADAPTER - INSTALLATION). 

3. Install the caliper adapter bolts and tighten the 
mounting bolts to 135 N·m (100 ft.lbs) LO or 197 
N·m (145 ft.lbs) HO. 

4. Install the disc brake caliper (3), (Refer to 5 -
BRAKES/HYDRAULIC/MECHANICAUDISC 
BRAKE CALIPERS - INSTALLATION). 

5. Install the tire and wheel assembly (Refer to 22 -
TIRESIWHEELSIWHEELS - STANDARD PROCE
DURE). 

6. Lower the vehicle. 

REAR DUAL WHEELS 
1. Install the hub to the rotor. Tighten the bolts (1) to 

128 N·m (95 f1'. Ibs.). 

2. Install the hub and rotor assembly. 

3. Install the rear axle shaft to the housing with dual 
wheels, (Refer to 3 - DIFFERENTIAL & DRIVE
LINE/REAR AXLE - 11 1/2 AAlAXLE SHAFTS -
INSTALLATION). 

4. Install the caliper adapter bolts 197 N·m (145 tt.lbs) 
LO. 

5. Install the disc brake caliper, (Refer to 5 -
BRAKES/HYDRAULICIMECHANICAUDISC 
BRAKE CALIPERS - INSTALLATION). 

6. Install the tire and wheel assembly, (Refer to 22 -
TIRESIWHEELSIWHEELS - STANDARD PROCE
DURE). 

7. Lower the vehicle. 
809ebt1d 
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PLATE-SUPPORT 

REMOVAL 
1. Remove wheel and tire assembly. 

2. Remove the disc brake caliper (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUDISC BRAKE CALIPERS -
REMOVAL). 

3. Remove the caliper adapter (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUDISC BRAKE CALIPER 
ADAPTER - REMOVAL). 

4. Remove the rotor (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUROTORS - REMOVAL). 

5. Remove the axle shaft (Refer to 3 - DIFFERENTIAL & DRIVELlNEIREAR AXLE - 9 1/4/AXLE SHAFTS -
REMOVAL). 

6. Remove the park brake shoes (Refer to 5 - BRAKES/PARKING BRAKE/SHOES - REMOVAL). 

7. Remove the parking brake cable from the brake lever. 

8. Remove the bolts (2) attaching the support plate 
(1) to the axle and remove the support plate. 

INSTALLATION 
1. Install support plate (1) on axle flange. Tighten 

attaching bolts (2) to 68 N·m (50 ft. Ibs.) LD or 203 
N·m (150 tUbs) HD. 

2. Install parking brake cable in the brake lever. 

3. Install the park brake shoes (Refer to 5 - BRAKESI 
PARKING BRAKE/SHOES - INSTALLATION). 

BOcc04f2 

aOcc07fa 

4. Install axle shaft, (Refer to 3 - DIFFERENTIAL & DRIVELINE/REAR AXLE - 9 1/4/AXLE SHAFTS - INSTALLA
TION). 

5. Adjust brake shoes to drum with brake gauge (Refer to 5 - BRAKES/PARKING BRAKE/SHOES - ADJUST
MENTS). 

6. Install the rotor (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUROTORS - INSTALLATION). 

7. Install the caliper adapter (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUDISC BRAKE CALIPER ADAPTER 
- INSTALLATION). 



DR -------------------- BRAKES - BASE 5 - 81 

8. Install the caliper (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUDISC BRAKE CALIPERS - INSTALLA
TION). 

9. Install the wheel and tire assembly (Refer to 22 - TIRESIWHEELSIWHEELS - STANDARD PROCEDURE). 
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PARKING BRAKE 

DESCRIPTION 
The parking brakes are secured to a support plate (1) 
and operated by a system of cables and levers 
attached to a primary and secondary shoe (2) posi
tioned within the drum section of the rotor. 

The drum-in-hat design utilizes an independent set of 
shoes (2) to park the vehicle. 

OPERATION 
To apply the parking brake the pedal is depressed. This creates tension in the cable which pulls forward on the park 
brake lever. The lever pushes the park brake shoes outward and into contact with the drum section of the rotor. The 
contact of shoe to rotor parks the vehicle. 

A torsion locking mechanism is used to hold the pedal in an applied position. Parking brake release is accomplished 
by the hand release. 

A parking brake switch is mounted on the parking brake lever and is actuated by movement of the lever. The switch, 
which is in circuit with the red warning light in the dash, will illuminate the warning light whenever the parking brake 
is applied. 

Parking brake adjustment is controlled by a cable tensioner mechanism. The cable tensioner, once adjusted at the 
factory, should not need further adjustment under normal circumstances. Adjustment may be required if a new ten
sioner, or cables are installed, or disconnected. 
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CABLES 

REMOVAL 

FRONT PARKING BRAKE CABLE 
1. Raise and support vehicle. 

2. Lockout the parking brake cable (2). 

3. Loosen adjusting nut to create slack in front cable. 

4. Remove the front cable from the cable connector. 

5. Compress cable end fitting at underbody bracket and remove the cable from the bracket. 

6. Lower vehicle. 

7. Push ball end of cable out of pedal clevis with small screwdriver. 

B. Compress cable end fitting at the pedal bracket (1) 
and remove the cable (2). 

9. Remove the left cowl trim and sill plate. 
10. Pull up the carpet and remove the cable from the 

body clip. 

11. Pull up on the cable and remove the cable with 
the body grommet. 

OObfe24d 
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REAR PARK BRAKE CABLE 
1. Raise and support the vehicle. 

2. Lockout the parking brake cable (2). 

3. Loosen cable adjuster nut. 

4. Remove the rear park brake cable from the inter~ 
mediate park brake cable. 

5. Compress tabs on cable end fitting on the rear 
park brake cable to the frame mount bracket. Then 
pull the cable through the bracket. 

6. Disengage the park brake cable._ (2), from behind, 
the rotor assembly .. 

7. Compress cable tabs on each cable end fitting at 
the brake cable support plate. 

8. Remove the cables from the brake cable support 
plates. 

RIGHT REAR CABLE 
1. Raise and support the_ vehicle. 

2. Lockout the parking brake cable (2). 

3. Loosen the brake cable at 'the equalizer and 
adjuster nut. 
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4. Remove the right cable from the front cable. 

5. Remove the right cable from the equalizer. 

6. Remove the cable from the frame bracket. 

7. Remove the cable from <the axle bracket. 

8. Remove the cable bracket from the shock bracket. 

9. Remove the brake cable (4) from the brake lever 
(3). 

LEFT REAR CABLE 
1. Raise and support the vehicle. 

2. Lockout the parking brake cable (2). 

3. Loosen the brake cable at the equalizer and 
adjuster nut. 

4. Remove the left brake cable from the equalizer. 

5. Remove the brake cable (4) from the frame 
bracket. 

6. Remove the brake cable (4) from the brake lever. 

REAR BRAKE CABLE - 4500 & 5500 
1. Raise and support the vehicle. 

2. Lockout the parking brake cable. 

3. Loosen cable adjuster nut. 
4. Remove the rear park brake cable from the intermediate park brake cable. 

80cbfc16 
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5. Compress tabs on cable end fitting on the rear park brake cable to the frame mount bracket. Then pull the cable 
through the bracket. 

6. Disengage the park brake cable (1) from behind 
the rotor assembly. 

7. Compress cable tabs (3) on each cable end fitting 
at the brake cable support plate. 

8. Remove the cables (4) from the brake cable sup
port plates. 

INSTALLATION 

FRONT PARKING BRAKE CABLE 
1. From inside the vehicret insert the cable end fitting 

(2) into the hole in the pedal assembly (1). 

2. Seat the cable retainer in the pedal assembly (1). 

3. Engage the cable batt end in clevis on the pedal 
assembly. 

4. Route the cable through the floorpan and install the body grommet. 

5. Place the carpet down and install the left cowl trim and sill plate. 
6. Raise and support the vehicle. 

7. Route the cable through the underbody bracket and seat the cable end fitting in the bracket. 

8. Connect the cable to the cable connector. 

81cfd33d 

80bfe24d 

9. Perform the park brake adjustment procedure, (Refer to 5 - BRAKES/PARKING BRAKE/CABLE TENSIONER -
ADJUSTMENTS). 

10. Lower the vehicle. 
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REAR PARK BRAKE CABLE 
1. Push each cable end (2) through the brake cable 

support plate hole until the cable end fitting tabs 
lock into place. 

NOTE: Pull on the cable to ensure it is locked into 
place. 

2. Push the cable through the frame bracket. 

3. Lock the left cable end fitting tabs into the frame 
bracket hole. 

4. Install the rear cables into the tensioner rod behind 
the rear of the brake assembly. 

5. Install the cable to the intermediate cable connector. 

6. Release and remove the lock out device. 

7. Perform the park brake adjustment procedure, (Refer to 5 - BRAKES/PARKING BRAKE/CABLE TENSIONER -
ADJUSTMENTS). 

8. Remove the supports and lower the vehicle. 

RIGHT REAR CABLE 
1. Install the brake cable (2) to the brake lever (3). 

2. Instan the cable bracket to the shock bracket. 

3. Instan the cable to the axle bracket. 

4. Instan the cable to the frame bracket. 

5. Install the right cable to the equalizer. 

6. Install the right cable to the front cable. 

7. Adjust the brake cable at the equalizer and using 
the adjuster nut. 

8OcbfbOO 
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LEFT REAR CABLE 
1. Install the brake cable (4) to the brake lever. 

2. Install the brake cable to the frame bracket. 

3. Install the left brake cable to the equalizer. 

4. Adjust the brake cable at the equalizer and 
adjuster nut. 

REAR BRAKE CABLE - 4500 & 5500 
1. Install the rear cables (4) into the tensioner rod (1) 

behind the rear of the brake assembly. 

2. Push each cable end (3) through the brake cable 
support plate hole until the cable end fitting tabs 
lock into place. 

NOTE: Pull on the cable to ensure it is locked into 
place. 

3. Push the cable through the frame bracket. 

4. Lock the left cable end fitting tabs into the frame bracket hole. 

5. Install the cable to the intermediate cable connector. 

6. Release and remove the lock out device. 

81cfd33d 

7. Perform the park brake adjustment procedure, (Refer to 5 - BRAKES/PARKING BRAKE/CABLE TENSIONER -
ADJUSTMENTS). 

8. Remove the supports and lower the vehicle. 
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SHOES 

REMOVAL 
1. Raise and support the vehicle. 

2. Remove the tire and wheel assembly. 
3. Remove the disc brake caliper, (Refer to 5 -

BRAKES/HYDRAULIC/MECHANICAUDISC 
BRAKE CALIPERS - REMOVAL). 

4. Remove the disc brake rotor, (Refer to 5 -
BRAKES/HYDRAULIC/MECHANICAUROTORS 
REMOVAL). 

5. Lockout the parking brake cable (2). 

6. Disengage the park brake cable (2) from behind 
the rotor assembly to allow easier disassembly of 
the park brake shoes. 

7. Remove the axreshaft (1) (Refer to 3 - DIFFEREN
TIAL & DRIVELINEIREAR AXLE· 11 1/2 AAIAXLE 
SHAFTS - REMOVAL). 

8. Disassemble the rear park brake shoes (4). 
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CLEANING - REAR DRUM IN HAT BRAKE 
Clean the individual brake components, including the support plate exterior, with a water dampened cloth or with 
brake cleaner. Do not use any other cleaning agents. Remove light rust and scale from the brake shoe contact pads 
on the support plate with fine sandpaper. 

INSPECTION - REAR DRUM IN HAT BRAKE 
As a general rule, riveted brake shoes (2) should be 
replaced when worn to within 0.78 mm (1/32 in.) of 
the rivet heads. Bonded lining should be replaced 
when worn to a thickness of 1.6 mm (1/16 in.). 

Examine the I"Ining contact pattern to determine if the 
shoes are bent or the drum is tapered. The lining 
should exhibit contact across its entire width. Shoes 
(2) exhibiting contact only on one side should be 
replaced and the drum checked for runout or taper. 

Inspect the adjuster screw assembly (5). Replace the 
assembly if the star wheel or threads are damaged, or 
the components are severely rusted or corroded. 

Discard the brake springs (3) and retainer components 
(4) if worn, distorted or collapsed. Also replace the 81221781 

springs if a brake drag condition had occurred. Over-
heating will distort and weaken the springs. 

Inspect the brake shoe contact pads -on the support plate (1), replace the support plate if any of the pads are worn 
or ~usted through. Also replace the plate (1) if it is bent or distorted. 

INSTALLATION 

NOTE: On a new vehicle or after parking brake lin
ing replacement, it is recommended that the park
ing brake system be conditioned prior to use. This 
is done by making one stop from 25 mph on dry 
pavement or concrete using light to moderate 
force on the pa~king brake foot pedal. 

1. Reassemble the rear park brake shoes (1) or. 
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2. Install the axleshaft (1) (Refer to 3 - DIFFEREN
TIAL & DRIVELINEIREAR AXLE - 9 1/4/AXLE 
SHAFTS - INSTALLATION) or (Refer to 3 - DIF
FERENTIAL & DRIVELINEIREAR AXLE - 11 1/2 
AAl10 1/2 AAlAXLE SHAFTS - INSTALLATION). 

3. Install the park brake cable to the lever behind the support plate. 

4. Unlock the park brake cable. 

5. Install the disc brake rotor (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUROTORS - INSTALLATION). 

6. Install the disc brake caliper (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUDISC BRAKE CALIPERS -
INSTALLATION). 

7. Adjust the rear brake shoes (Refer to 5 - BRAKES/PARKING BRAKE/SHOES - ADJUSTMENTS). 

8. Install the tire and wheel assembly (Refer to 22 - TIRESIWHEELSIWHEELS - STANDARD PROCEDURE). 

9. Lower the vehicle. 

ADJUSTMENTS 

PARKING BRAKE SHOES 

CAUTION: Before adjusting the park brake shoes 
be sure that the park brake pedal is in the fully 
released position. If park brake pedal is not in the 
fully released position, the park brake shoes can 
not be accurately adjusted. 

1. Raise vehicle. 

2. Remove tire and wheel. 

3. Remove disc brake caliper from caliper adapter 
(Refer to 5 - BRAKES/HYDRAULIC/MECHANICAU 
DISC BRAKE CALIPERS - REMOVAL). 

4. Remove rotor from the axleshaft (Refer to 5 -
BRAKES/HYDRAULIC/MECHANICAUROTORS 
REMOVAL). 

NOTE: When measuring the brake drum diameter, 
the diameter should be measured in the center of the area in which the park brake shoes contact the sur
face of the brake drum. 

5. Using Brake Shoe Gauge, Special Tool C-3919 (1). or equivalent. accurately measure the inside diameter of the 
park brake drum portion (2) of the rotor. 



5 - 92 BRAKES· BASE -------------------- DR 

6. Using a ruler (2) that reads in 64th of an inch, 
accurately read the measurement of the inside 
diameter of the park brake drum from the special 
tool (2). 

7. Reduce the inside diameter measurement of the 
brake drum that was taken using Special Tool 
C-3919 (2) by 1/64 of an inch. Reset Gauge, Brake 
Shoe, Special Tool C-3919 (2) or the equivalent 
used, so that the outside measurement jaws are 
set to the reduced measurement. 

8. Place Gauge. Brake Shoe, Special Tool C-3919, or equivalent over the park brake shoes. The special tool must 
be located diagonally across at the top of one shoe and bottom of opposite shoe (widest point) of the park brake 
shoes. 

9. Using the star wheet adjuster, adjust the park brake shoes until the lining on the park brake shoes just touches 
the jaws on the special tool. 

10. Repeat step 8 above and measure shoes in both directions. 

11. Install brake rotor on the axleshaft (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUROTORS - INSTALLA
TION). 

12. Rotate rotor to verify that the park brake shoes are not dragging on the brake drum. If park brake shoes are 
dragging, remove rotor and back off star wheel adjuster one notch and recheck for brake shoe drag against 
drum. Continue with the previous step until brake shoes are not dragging on brake drum. 

13. Install disc brake caliper on caliper adapter (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUDISC BRAKE 
CALIPERS - INSTALLATION). 

14. Install wheel and tire. 

15. lighten the wheel mounting nuts in the proper sequence until aU nuts are torqued to half the specified torque. 
Then repeat the tightening sequence to the full specified torque of 129 N·m (95 ft. Ibs.) LDt 197 N·m (145 ft. 
fbs.) HD SRW, 210 N·m (155 ft. Ibs.) HD DRW. 

16. Lower vehicle. 

17. Apply and release the park brake pedal one time. This will seat and correctly adjust the park brake cables. 

CAUTION: Before moving vehicle, pump brake pedal several times to ensure the vehicle has a firm enough 
pedal to stop the vehicle. 

18. Road test the vehicle to ensure proper function of the vehicle's brake system. 
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WITH ADJUSTING TOOL 
Adjustment can be made with a standard brake gauge 
or with adjusting toot Adjustment is performed with 
the complete brake assembly installed on the backing 
plate. 

1. Be sure parking brake lever. is fully released. 

2. Raise vehicle so rear wheels can be rotated freely. 

3. Remove plug from each access hole ;n brake sup
port plates. 

4. Loosen parking brake cable adjustment nut until 
there is slack in front cable. 

5. Insert adjusting tool (4) through support plate 
access hole (1) and engage tool in teeth of adjust
ing screw star 'wheel (2). 

6. Rotate adjuster screw star wheel (move tool handle 
upward) until slight drag can be felt when wheel is 
rotated. 

7. Push and hold -adjuster lever away from star wheel with thin screwdriver (3). 

8. Back off adjuster screw star, wheel untiLbrake drag is eliminated. 

9. Repeat adjustment at opposite wheel. Be sure adjustment is equal at both wheels. 

10. Install support plate aCcess hole plugs. 

11. Adjust parking brake cable and lower vehicle. 
12. Depress park brake pedal and make sure park brakes hold the vehicle stationary. 

13. Release park brake pedal. 
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PEDAL 

REMOVAL 
1. Release the parking brake. 

2. Raise the vehicle. 

3. Loosen the cable tensioner nut at the equalizer to create slack in the front cable. 

4. Lower the vehicle. 

S. Remove the knee bolster, (Refer to 23 - BODY/INSTRUMENT PANEUSTEERING COLUMN OPENING COVER 
- REMOVAL). 

6. Disconnect the brake lamp wire from the switch on 
the pedal assembly (2). 

7. Roll the carpet back, loosen the front cable grom
met from the floorpan and the cable retainer. 

8. Disengage the release rod (1) from the arm on the 
pedal assembly (2). 

9. Remove the bolts/nuts from the pedal assembly (2) 
and remove the assembly. 

INSTALLATION 
1. Position the replacement pedal assembly (1) on the 

dash and cowl. 

2. Install the bolts/nuts (2) and tighten to 28 N·m (21 
ft. Ibs.). 

3. Install the park brake release rod. 

4. Connect the front cable to the arm on the pedal 
assembly (1). 

S. Install the front cable grommet into the floorpan 
and the cable retajner, roll the carpet back. 

6. Connect the wires to the brake lamp switch. 

7. Install the knee bolster, (Refer to 23 • BODY/IN
STRUMENT PANEUSTEERrNG COLUMN OPEN
ING COVER - INSTALLATION). 

8. Raise the vehicle. 
80cd613b 

9. Adjust the parking brake cable tensioner (Refer to 5 - BRAKES/PARKING BRAKE/CABLE TENSIONER _ 
ADJUSTMENTS). 



TENSIONER-CABLE 

ADJUSTMENTS 

CABLE TENSIONER 

NOTE: Tensioner adjustment is only necessary 
when the tensioner, or a cable has been replaced 
or disconnected for service. When adjustment is 
necessary, perform adjustment only as described 
in the following procedure. This is necessary to 
avoid faulty park brake operation. 

1. Raise the vehicle. 
2. Back off the cable tensioner adjusting nut (5) to 

create slack in the cables. 

® 
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3. Remove the rear wheeVtire assemblies~ Then remove the brake rotors (Refer to 5 - BRAKES/HYDRAULIC/ME-
CHANICAUROTORS - REMOVAL). 

4. Verify the brakes are in good condition and operating properly. 

5. Verify the park brake cables operate freety and are not binding, or seized. 
6. Check the rear brake shoe adjustment with standard brake gauge (Refer to 5 • BRAKES/PARKING BRAKE! 

SHOES - ADJUSTMENTS). 

7. Install the rotors (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUROTORS - INSTALLATION) and verify that 
the rotors rotate freely without drag. 

8. Install the wheelltire assemblies, (Refer to 22 - TIRESIWHEELSIWHEELS - STANDARD PROCEDURE). 

9. Lower the vehicle enough for access to the park brake foot pedal. Then fully apply the park brakes. 

NOTE: Leave park brakes applied until adjustment is complete. 

10. Raise the vehicle again. 
11. Mark the tensioner rod 6.35 mm (1/4 in.) from 

edge of the tensioner (2). 

12. Tighten the adjusting nut (5) on the tensioner rod 
until the mark is no longer visible. 

CAUTION: Do not loosen, or tighten the tensioner 
adjusting nut for any reason after completing 
adjustment. 

13. Lower the vehicle until the rear wheels are 15-20 
cm (6-8 in.) off the shop floor. 

14. Release the park brake foot pedal and verify that 
rear wheels rotate freely without drag. Then lower 
the vehicle. 
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HANDLE-RELEASE 

REMOVAL 
1. Disconnect and isolate the battery negative cable. 

2. Reach under the driver side outboard end of the instrument panel to access and unsnap the plastic retainer clip 
that secures the park brake release linkage rod to the park brake mechanism on the left cowl side inner panel. 

3. Disengage the park brake release linkage rod end from the park brake mechanism. 

4. Lift the park brake release handle to access and unsnap the plastic retainer clip that secures the park brake 
release linkage rod to the lever on the back of the park brake release handle. 

5. Lower the park brake release handle and reach under the driver side outboard end of the instrument panel to 
disengage the park brake release linkage rod end from the lever on the back of the park brake release handle. 

6. Lift the park brake release handle to access the handle mounting bracket. 

7. Using a trim stick (4) or another suitable wide flat
bladed tool, gently pry each of the park brake 
release handle (6) mounting bracket latch tabs (5) 
away from the retaining notches in the instrument 
panel receptacle. 

8. With both of the park brake release handJe mount
ing bracket latches released, slide the handle and 
bracket assembly down and out of the instrument 
panel receptacle. 

® 

aOb1b37e 



INSTALLATION 
1. Position the park brake release handle to the 

instrument panel. 

2. Slide the handle and bracket assembly up into the 
instrument panel receptacle until both of the park 
brake release handle (6) mounting bracket latches 
are engaged with the notches in the instrument 
panel receptacle. 

3. Lower the park brake release handle and reach 
under the driver side outboard end of the instru
ment panel to engage the park brake release link
age rod end with the lever on the back of the park 
brake release handle (6). 

4. Lift the park brake release handle to access and 
snap the plastic retainer clip that secures the park 
brake release linkage rod to the lever on the back 
of the park brake release handle over the linkage 
rod. 

5. Reach under the driver side outboard end of the 
instrument panel to access and engage the park 
brake release linkage rod end to the park brake 
mechanism. 

® 

80b1b37e 

6. Snap the plastic retainer clip that secures the park brake release linkage rod to the park brake mechanism on 
the left cowl side inner panel over the linkage rod. 

7. Reconnect the battery negative cable. 
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C1008-BRAKE FLUID LEVEL CIRCUIT HIGH 

£ BlACK 

'~' 
SEUOR· 

BRAIE FLUID 
LEVEL 

I BATT AD 

1- - - - F - - - - -I~::AUL~~' 

I I - - - I ELECTRONICS 11II1TEGRATED 
1 I B(+) I 1 POWER 

1 I BRAKE I 1 
1 I FLUID I 1 

LEVEl 
1 I SWITCH I 1 
1 L SENSE ___ ~ 1 

1 __ 1 ________ I 
12 TC2 

B20 
20 

DG/OR 

1 

rn SEIISOR. 
BRAKE 
FLUID 
LEVEL 

'I 
Z420 

20 
SK/OR 

I 

.... G104 

13 

IODULE· 
TOTALLY 

III1TEQ RAT ED 
POWER C2 

For a complete wiring diagram Refer to Section 8W. 

.t .... h 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
When the Totally Integrated Power Module indicates that the Brake Fluid Level Circuit is greater than 4.9-volts 
for more then 5 seconds. 

Possible Causes 

FUSE 

(B20) BRAKE FLUID LEVEL SWITCH SIGNAL CIRCUIT OPEN 

(B20) BRAKE FLUID LEVEL SWITCH SIGNAL CIRCUIT SHORTED TO BATTERY VOLTAGE 

BRAKE FLUID LEVEL SWITCH INTERNAL FAILURE 

(Z420) SENSOR GROU'ND CIRCUIT OPEN 

TIPM MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. BRAKE FLUID LEVEL SWITCH SIGNAL VOLTAGE ABOVE 4.9 VOLTS 

NOTE: This DTC must be active for the results of this test to be valid. 

Turn the ignition on. 
With the scan toolt read Brake Fluid Level Switch Signal voltage in the TIPM. 

Is the voltage above 4.9 volts? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Perionn ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

2. (B20) BRAKE FLUID LEVEL SWITCH SIGNAL CIRCUIT FOR SHORT TO BATTERY VOLTAGE 

Tum the ignition off. 
Disconnect the Brake Fluid Level Switch harness connector. 
Tum the ignition on. 
Measure the voltage of the (820) Brake Fluid Level signal circuit in the 
Brake Fluid Level Switch harness connector to ground. 

Is the Yoltage above 5.2 volts? 

Yes »Repair the (B20) Brake Fluid Level signal circuit for a short 
to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 3 
SENSOR

BRAKE FLUID 

L~L 816e0b34 
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3. BRAKE FLUID LEVEL SWITCH INTERNAL FAILURE 

Turn the ignition off. 
Connect a jumper wire between the (B20) Brake Fluid Level signal cir
cuit and the (Z420) Brake Fluid Level ground circuit in the Brake Fluid 
Level Switch harness connector 
Turn the ignition on. 
With the scan tool, read the Brake Fluid Level Switch voltage 

Is the voltage below 1.0 volt? 

Yes »Replace the Brake Fluid Level Switch in accordance with 
the Service Information. 
Periorm ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 4 

4. (820) BRAKE FLUID LEVEL SWITCH CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Brake Fluid Level Switch harness connector. 
Disconnect the TI PM C2 harness connector. 
Measure the resistance of the (B20) Brake Fluid Level signal circuit 
between the Brake Fluid Level Switch harness connector and the TIPM 
harness connector. 

Is the resistance below 5 ohms? 

Yes »Go To 5 

No »Repair the open in the (B20) Brake Fluid Level Switch sig-
nal circuit. 
Periorm ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

2 

SENSOR

BRAKE FLUID 

LEVEL 

2 

8I!N80A· 
BFtAKE F1.UID 

LEVEL 

IIIODUU;· 

TOTA.l..L.Y 

INTI!GIU.'1B) 
POWI!RCI 

BLACK 

816e1884 

816e21af 
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5. (Z420) SENSOR GROUND CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Brake Fluid Level Switch harness connector. 
Reconnect the TIPM C2 harness connector. 
Measure the resistance of the (Z420) Brake Fluid Level Switch ground 
circuit between the Brake Fluid Level Switch harness connector and 
ground. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the open in the (Z420) Sensor ground circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - 2 
STANDARD PROCEDURE) 

6. TOTALLY INTEGRATED POWER MODULE (TIPM) 

If there are no possible causes remaining, view repair. 

Repair 

2 

SENSOR· 

BRAKE FLUID 

LEVEL 

BLACK 

8168260e 

Replace and program the Totally Integrated Power Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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C1 ~OS-BRAKE FLUID LEVEL LOW (EBC 340) 

IENlOR· 
BRAIE FLUID 

LEVEL 

BLACK 

IBAnlD ,---F---- -I~::'~~~ 
I r - "I ElECTRONICS IIITEGRATED 
'I 8(i-) I . r'O.ER 

I I BRAKE I I 
I I FLUID I I 

LEVEL 
I I SWITCH I I 
I L SENSE __ -l I 
r I 

12 Te! 
B20 
20 

OG/oR 

J 
[E

SEI.OR. 
BRA IE 
FLUID 
LEVEL 

'I 
1420 

20 
BKJOR 

I 
JL 1184 

13 

IIODULE· 
TOTALLY 

INTEGRATED 
POWER 01 

For a complete wiring diagram Refer to Section 8W. 

It ...... 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
When the Totally Integrated Power Module indicates that the Brake Fluid Level Circuit is less then 0.10 volt. 

Possible Causes 

BRAKE FLUID LEVEL LOW 

(B20) BRAKE FLUID LEVEL SWITCH SIGNAL CIRCUIT IS SHORTED TO GROUND 

BRAKE FLUID LEVEL SWITCH INTERNAL FAILURE 

TOTALLY INTEGRATED POWER MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. BRAKE FLUID LEVEL SWITCH SIGNAL VOLTAGE BELOW 0.10 VOLTS 

NOTE: This OTe must be active for the results of this test to be valid. 
Turn the ignition on. 
With the scan tool, read Brake Fluid Level Switch Signal voltage. 

Is the voltage below 0.10 volt? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

2. CHECK BRAKE FLUID LEVEL 

NOTE: Visually inspect for worn brake linings or undersized rotors. 

Was low brake fluid level found? 

Yes »Repair as needed. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 

3. BRAKE FLUID LEVEL SWITCH INTERNAL FAILURE 

Turn the ignition off. 
Disconnect the Brake Fluid Level Switch harness connector 
Turn the ignition on. 
With the scan tool, read the Brake Fluid Level Switch voltage 

Is the voltage approximately 5 volts? 

Yes »Replace the Brake Fluid Level Switch in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 4 
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4. CHECK THE (820) BRAKE FLUID LEVEL SWITCH SIGNAL CIRCUIT FOR SHORT TO GROUND 

Turn the ignition off. 
Disconnect the Totally Integrated Power Module harness connector. 
Disconnect the Brake Fluid Level Switch harness connector. 
Measure the resistance of the (B20) Brake Fluid Level circuit in the 
Brake Fluid Level Switch harness connector to ground. 

Is the resistance below 100 ohms? 

Yes » Repair the (820) Brake Fluid Level circuit for a short to 
ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No » Go To 5 

5. TIPM 

If there are no possible causes remaining, view repair. 

2 

SENSOR
BRAKE FLUID 

LEVEL 816eOOa1 

Repair 
Replace and program the Totally Integrated Power Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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C100A-LEFT FRONT WHEEL SPEED SENSOR CIRCUIT 

5 .. 109 

IIATT 10 r - -- - - ----- - - -- - -'IOIULE· 
I TOTALLT 

I r - - - - - l II'EIRATED I I B(t) elECTRONICS I POWER 

I I FUSED I I 

I 
I IGNITION I I 

SWITCH 
I I OUTPUT CAN C CAN C I I 
I L (RUNfARl) __ BUS (-~ ~US (t) J I 

II@FUSE@FUSE: 
13 30 

1 25A 15A I 

~J __ J_-- ___ _ ____ J 
1 CI 

20103 

EXCEPT 5JL 
5.1l0FF OFF 

~ 
I 

F960 
20 

PKIlG 

I 

T' 
064 D65 
20 20 

WTlB WTAG 

I TWIlTED I 
~PAIR'aJ 
• SOU • 8012 

• 1131 

F9S0 
20 

PUG 

I 
F960 

20 
PKl6 

064 
18 

WTU 

065 
18 

WTIlG 

B8 
18 

DGfTN 

89 
fB 

OMG 

A1I1 
16 

DG~D 

J .1 PWISTE:j PAIR 

1 2 tWIITEi PAIR 

10 5 

FUSED 
B(t) 

FUSED 
IGNITION 
SWITCH 
OUTPUT 

CAN C 
BUS(-) 

CAN C 
BUS(+) 

lEFT 
FRONT 
WHEEl 
speED 

lEFT 
FRONT 
wHEel 
SPEED 

IEIIOR· 
WHEEL 
SPIIDoAII· 
LEFT FROIT 

(RUN-S TAR l) SENSOR (-) SENSOR (t) 

BRAKE 
SWITCH NO.1 

SIGNAL 

9'( 
829 
18 

DGMT 

I 
.1121 
I 

B29 
20 

DGmT 

231ca 
r-ORAKE -IIODULE. 
I SWITCH POWERTRAII 
I NO.1 I CO.rIOL 

L~N~I 

GROUND 

Z107 
14 

BKn:>G 

.... ItOI"1 

For a complete wiring diagram Refer to Section 8W. 
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~'M.~ 

B22 
20 

OGNl 
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11~ 161 CtJS -1' 
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18 
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8222 
18 
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SPEED 

SENSOR (-) 

REAR 
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SPEED 

SENSOR(+) 

10DULE. 
,AlTI· 
LOCI 
I.IIEI 
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• When Monitored: 
With the ignition on and no system under voltage or over voltage condition present. 

• Set Condition: 
If the measured wheel speed sensor feedback voltage is less than .304 volts, the sensor is considered open. 
If the measured wheel speed sensor feedback voltage is greater than 1.39 volts, or if a sensor over current 
condition is detected, the sensor is considered shorted. 
If a shorted or open condition is present for more than 100 msec, the DTC will set. 

Possible Causes 

INTERMITTENT LEFT FRONT WHEEL SPEED SENSOR DTC 

(B9) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORT TO GROUND 

(88) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

(88) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

(89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(B8) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (88) LEFT FRONT WHEEL 
SPEED SENSOR SIGNAL CIRCUIT 

TONE WHEEL 

EXCESSIVE LEFT FRONT WHEEL SPEED SENSOR AIR GAP 

WHEEL BEARING 

LEFT FRONT WHEEL SPEED SENSOR 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, clear DTCs. 

Turn the ignition off. 
Turn the ignition on. 
With the scan tool, select View DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 15 

2. WHEEL SPEED SENSOR INSPECTION 

Turn the ignition off. 
Inspect the Wheel Speed Sensor for proper mounting. 
Inspect the Wheel Speed Sensor harness and connector. 
Inspect the Wheel Speed Sensor for excessive debris on the sensor. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 



DR -------------BRAKES - ELECTRICAL DIAGNOSTICS 5 .. 111 

3. TONE WHEEL DAMAGED/MISSING 

Inspect the Tone Wheel in accordance with the Service Information. 

NOTE: The Tone Wheel Teeth should be perfectly square, not bent or nicked. 

Were any problems found? 

Yes »Replace the Tone Wheel in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 4 

4. EXCESSIVE WHEEL SPEED SENSOR AIR GAP 

Measure the Wheel Speed Sensor Air Gap in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 5 

5. WHEEL BEARING LOOSE/BINDING 

Inspect the wheel bearings for excessive run out or improper clearance in accordance with the Service Information. 

Were any problems found? 

Ves »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 6 

6. (B9) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Left Front Wheel Speed Sensor harness connector. 
Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector - Clean/repair as necessary. 
Measure the resistance between the (B9) Left Front Wheel Speed Sen
sor Supply circuit "and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 7 

No »Repair the (B9) Left Front Wheel Speed Sensor Supply cir-
cuit for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

2 

SENSOR

WHEEL 
8PEEDoABS· 

LEFT 
FRONT 

81965335 
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7. (B8) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (88) Left Front Wheel Speed Sen
sor Signal circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 8 

No »Repair the (88) Left Front Wheel Speed Sensor Signal cir-
cuit for a short to ground, 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

8. (89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

Measure the resistance of the (89) Left Front Wheel Speed Sensor 
Supply circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 9 

No »Repair the open (89) Left Front Wheel Speed Sensor Sup-
ply ci rcu it. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

14 

------2 

SENSOR· 

WHEEL 
SPEED-ABS· 

lE" 
FRONT 

MODULE-

ANTI· 

LOCK BRAKES 

(RWAL) 

LIt..,. 

81965383 

F~ 819653cb 
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9. (88) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

Measure the resistance of the (B8) Left Front Wheel Speed Sensor Sig
nal circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 10 

No »Repair the open (B8) Left Front Wheel Speed Sensor Sig-
nal circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

LOCK BRAKES 

(RWAL) 

1--i-":':"'-2 

LEFT 

~ 81965402 

10. (89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (89) Left Front Wheel Speed Sensor Supply 
circuit. 

Is there any voltage present? 

Yes »Repair (B9) Left Front Wheel Speed Sensor Supply circuit 
for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 

No »Go To 11 

2 

SENSOR

WHEEL 
SPEED..tBS. 

LEFT 
FRONT 

81965430 
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11. (88) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (88) Left Front Wheel Speed Sensor Signal 
circuit. 

Is there any voltage present? 

Yes »Repair the (B8) Left Front Wheel Speed Sensor Signal cir-
cuit for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 

No »Go To 12 

2 

SENSOR

WHEEL 

LEFT 

FRONT 81965480 

1 2. (B9) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (B8) LEFT FRONT 
WHEEL SPEED SENSOR SIGNAL CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (B9) Left Front Wheel Speed Sen
sor Supply circuit and the (B8) Left Front Wheel Speed Sensor Signal 
circuit at the Anti-lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair (B9) Left Front Wheel Speed Sensor Supply circuit 
for a short to the (B8) Left Front Wheel Speed Sensor Sig
nal circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 13 

LOCK BRAKES 

(RWAL) 

81965510 
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13. LEFT FRONT WHEEL SPEED SENSOR 

Turn the ignition off. 
Connect the Left Front Wheel Speed Sensor harness connector. 
Measure the resistance between the (B9) Left Front Wheel Speed Sen
sor Supply circuit and (B8) Left Front Wheel Speed, Sensor Signal cir
cuit at the Anti~lock Brake Module harness connector. 

NOTE: The resistance should be approximately 1600-2300 ohms at 
76° F (24.5° C). 

Is the resistance within the noted range? 

Yes »Go to 14 

No »Replace the Left Front Wheel Speed Sensor in accordance 
with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 

1 

MODULE· 

1 

8 

ANn· 10 
LOCK BRAKES 

(RWAL) 

14. ANTI-LOCK BRAKE MODULE 

Turn the ignition off. 
Inspect the related wiring harness. Look for any chafed. pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken. bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 ~ BRAKES - STANDARD PROCEDURE) 

15. WIRING HARNESS INSPECTION 

Turn the ignition off. 

NOTE: Towing the vehicle with ignition ON may set this DTC. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched. or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 • BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 

81965510 
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C1011-LEFT FRONT WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE 

I BATT AO I 
1- - - - - - - - -- - - --- - - 'IODULE-
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I - - - - - - l INTEGRATED I ~ ~W~ I~m 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on and no system under voltage or over voltage condition present. 

• Set Condition: 
Each time excessive wheel speed sensor acceleration or deceleration is detected, a fautt counter increments. 
If the fault counter exceeds a specified value, the DTC will set. 

Possible Causes 

INTERMITTENT LEFT FRONT WHEEL SPEED SENSOR DTC 

(89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORT TO GROUND 

(B8) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(B9) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

(B8) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

(B9) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(B8) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(B9) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (B8) LEFT FRONT WHEEL 
SPEED SENSOR SIGNAL CIRCUIT 

TONE WHEEL 

EXCESSIVE LEFT FRONT WHEEL SPEED SENSOR AIR GAP 

WHEEL BEARING 

LEFT FRONT WHEEL SPEED SENSOR 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. OTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, clear DTCs. 
Turn the ignition off. 
Turn the ignition on. 

With the scan too', select View DTCs. 

Is the status Active for this OTe? 

Yes »Go To 2 

No »Go To 15 

2. WHEEL SPEED SENSOR INSPECTION 

Turn the ignition off. 
Inspect the Wheel Speed Sensor for proper mounting. 
Inspect the Wheel Speed Sensor harness and connector. 
Inspect the Wheel Speed Sensor for excessive debris on the sensor, 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 
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3. TONE WHEEL DAMAGED/MISSING 

Inspect the Tone Wheel in accordance with the Service Information. 

NOTE: The Tone Wheel Teeth should be perfectly square, not bent or nicked. 

Were any problems found? 

Yes »Replace the Tone Wheel in acc'ordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 4 

4. EXCESSIVE WHEEL SPEED SENSOR AIR GAP 

Measure the Wheel Speed Sensor Air Gap in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 5 

5. WHEEL BEARING LOOSE/BINDING 

Inspect the wheel bearings for excessive run out or improper clearance in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 6 

6. (89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Left Front Wheel Speed Sensor harness connector. 
Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector .. Clean/repair as necessary. 
Measure the resistance between the (B9) Left Front Wheel Speed Sen
sor Supply circuit and ground. 

Is the resistance above 5.0 ohms? 

Ves »Go To 7 

No »Repair the (B9) Left Front Wheel Speed Sensor Supply cir-
cuit for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

2 

SENSOR

WHEEL 

SPEED-A88· 

L..eFT 

FRONT 
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7. (88) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (BB) Left Front Wheel Speed Sen
sor Signal circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To B 

No »Repair the (B8) Left Front Wheel Speed Sensor Signal cir-
cuit for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

8,. (89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

Measure the resistance of the (B9) Left Front Wheel Speed Sensor 
Supply circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 9 

No »Repair the open (B9) Left Front Wheel Speed Sensor Sup-
ply circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

2 

14 

SENSOR

WHEEL 

SPEED-A8S-

LEFT 
FRONT 

MODULE. 

ANn
LOCK BRAKES 

~RWAL) 

Lmrr 

81965383 

I'IlCNT 81965300 
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9. (B8) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

Measure the resistance of the (B8) Left Front Wheel Speed Sensor Sig
nal circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 10 

No »Repair the open (B8) Left Front Wheel Speed Sensor Sig-
nal circuit. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

LOCKBRAKE8 

(RWAL) 

SENSOR· 

WHeeL 
SPEEI).M$

LEFT 

~T 81965402 

1 O. (B9) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (B9) Left Front Wheel Speed Sensor Supply 
circuit. 

Is there any voltage present? 

Yes »Repair (B9) Left Front Wheel Speed Sensor Supply circuit 
for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 11 

2 

SENSOR

WHEEL 
SP1:ED-AB8-

LEFT 
FRONT 

81965430 



DR -------------- BRAKES - ELECTRICAL DIAGNOSTICS 5 • 121 

11. (B8) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (8S) Left Front Wheel Speed Sensor Signal 
circuit. 

Is there any voltage present? 

Ves »Repair the (88) Left Front Wheel Speed Sensor Signal cir-
cuit for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 12 

~""""--2 

SENSOft

WHEEL 

IPEED-ABS· 
LEFT 

FRONT 81965460 

12. (B9) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (B8) LEFT FRONT 
WHEEL SPEED SENSOR SIGNAL CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (B9) Left Front Wheel Speed Sen
sor Supply circuit and the (88) Left Front Wheel Speed Sensor Signal 
circuit at the Anti-lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair (B9) Left Front Wheel Speed Sensor Supply circuit 
for a short to the (BS) Left Front Wheel Speed Sensor Sig
nal circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 13 
7 

14 

LOCKBRAK£$ 

(RWAL) 

81965510 
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13. LEFT FRONT WHEEL SPEED SENSOR 

Turn the ignition off. 

Connect the Left Front Wheel Speed Sensor harness connector. 
Measure the resistance between the (89) Left Front Wheel Speed Sen
sor Supply circuit and (88) Left Front Wheel Speed Sensor Signal cir
cuit at the Anti-lock 8rake Module harness connector. 

NOTE: The resistance should be approximately 1600-2300 ohms at 
76° F (24.5° C). 

Is the resistance within the noted range? 

Yes »Go to 14 

No » Replace the Left Front Wheel Speed Sensor in accordance 
with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

14. ANTI-LOCK BRAKE MODULE 

Tum the ignition off. 

LOCK BRAKES 

(RWAL) 

Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

15. WIRING HARNESS INSPECTION 

Turn the ignition off. 

NOTE: Towing the vehicle with ignition ON may set this DTC. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 

81965510 
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C102B-REAR WHEEL SPEED SENSOR CIRCUIT 

I lin AI I r -'1' - - - - - - - - - - - - - - , MODULE· 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on and no system under voltage or over voltage condition present. 

• Set Condition: 
If the measured wheel speed sensor feedback voltage is less than .277 volts, the sensor is considered open. 
If the measured wheel speed sensor feedback voltage is greater than 1.277 volts, or if a sensor over current 
condition is detected, the sensor is considered shorted. 
If a shorted or open condition is present for more than 100 msec, the DTC will set. 

Possible Causes 

INTERMITTENT REAR WHEEL SPEED SENSOR DTC 

(B222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORT TO GROUND 

(B22) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

(B22) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

(8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(B22) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(B222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (822) REAR WHEEL SPEED 
SENSOR SIGNAL CIRCUIT 

TONE WHEEL 

EXCESSIVE REAR WHEEL SPEED SENSOR AIR GAP 

WHEEL BEARING 

REAR WHEEL SPEED SENSOR 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, clear DTCs. 
Turn the ignition off. 
Turn the ignition on. 
With the scan tool, select View DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 15 

2. WHEEL SPEED SENSOR INSPECTION 

Turn the ignition off. 
Inspect the Wheel Speed Sensor for proper mounting. 
Inspect the Wheel Speed Sensor harness and connector. 
Inspect the Wheel Speed Sensor for excessive debris on the sensor. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 
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3. TONE WHEEL DAMAGED/MISSING 

Inspect the Tone Wheel in accordance with the Service Information. 

NOTE: The Tone Wheel Teeth should be perfectly square, not bent or nicked. 

Were any problems found? 

Yes »Replace the Tone Wheel in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES • STANDARD PROCEDURE) 

No »Go To 4 

4. EXCESSIVE WHEEL SPEED SENSOR AIR GAP 

Measure the Wheel Speed Sensor Air Gap in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 5 

5. WHEEL BEARING LOOSE/BINDING 

Inspect the wheel bearings for excessive run out or improper clearance in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 6 

6. (8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Rear Wheel Speed Sensor harness connector. 
Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector - Clean/repair as necessary. 
Measure the resistance between the (B222) Rear Wheel Speed Sensor 
Supply circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 7 

No »Repair the (B222) Rear Wheel Speed Sensor Supply circuit 
for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

2 

2 

SENSOR

WHEEL 

SPEEDABS

REAR 
814a5382 
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7. (822) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (B22) Rear Wheel Speed Sensor 
Signal circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 8 

No »Repair the (B22) Rear Wheel Speed Sensor Signal circuit 
for a short to ground. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 

8. (8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

Measure the resistance of the (8222) Rear Wheel Speed Sensor Sup
ply circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 9 

No » Repair the open (B222) Rear Wheel Speed Sensor Supply 
circuit. 
Perform ASS VERIFICATION TEST. (Refer ·to 5 - BRAKES -
STANDARD PROCEDURE) 
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SENSOR
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IPEEDABI
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9. (822) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

Measure the resistance of the (B22) Rear Wheel Speed Sensor Signal 
circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 10 

No »Repair the open (B22) Rear Wheel Speed Sensor Signal 
circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 

2 

SENIOR
WHl!a 

SPEEDABS

REAR 

MODULE

ANn· 
LOCK 

BRAKE. 

~~ 814a53~ 

10. (8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (B222) Rear Wheel Speed Sensor Supply 
circuit. 

Is there any voltage present? 

Yes »Repair (B222) Rear Wheel Speed Sensor Supply circuit for 
a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 11 
2 

2 

$ENIOR
WHI!8.. 

SPEEDAB8-

REAR 
81485403 
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11. (822) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (B22) Rear Wheel Speed Sensor Signal cir
cuit. 

Is there any voltage present? 

Yes »Repair the (B22) Rear Wheel Speed Sensor Signal circuit 

No 

for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

» Go To 12 
2 

SENSOR. 

WHEI!L 
SPEEDABS-

814a5411 

12. (8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (822) REAR WHEEL 
SPEED SENSOR SIGNAL CIRCUIT 

Turn the ignition off. 
Measure the resistance between the {B222} Rear Wheel Speed Sensor 
Supply circuit and the (B22) Rear Wheel Speed Sensor Signal circuit at 
the Anti-lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair (B222) Rear Wheel Speed Sensor Supply circuit for 
a short to the (B22) Rear Wheel Speed Sensor SIgnal cir
cuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 13 

13. REAR WHEEL SPEED SENSOR 

Turn the ignition off. 
Connect the Rear Wheel Speed Sensor harness connector. 
Measure the resistance between the (B222) Rear Wheel Speed Sensor 
Supply circuit and (B22) Rear Wheel Speed Sensor Signal circuit at the 
Anti-lock Brake Module harness connector. 

NOTE: The resistance should be approximately 1600-2300 ohms at 
76° F (24.5° C). 

Is the resistance within the noted range? 

Yes »Go to 14 

No »Replace the Rear Wheel Speed Sensor in accordance with 
the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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14. ANTI-LOCK BRAKE MODULE 

Turn the ignition off. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

15. WIRING HARNESS INSPECTION 

Turn the ignition off. 

NOTE: Towing the vehicle with ignition ON may set this DTC. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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C103D-REAR WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on and no system under voltage or over voltage condition present. 

• Set Condition: 
Each time excessive wheel speed sensor acceleration or deceleration is detected, a fault counter increments. 
If the fault counter exceeds a specified value, the DTC will set. 

Possible Causes 

INTERMITTENT REAR WHEEL SPEED SENSOR DTC 

(8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORT TO GROUND 

(B22) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(B222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

(B22) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

(8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(822) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(B222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (822) REAR WHEEL SPEED 
SENSOR SIGNAL CIRCUIT 

TONE WHEEL 

EXCESSIVE REAR WHEEL SPEED SENSOR AIR GAP 

WHEEL BEARING 

REAR WHEEL SPEED SENSOR 

ANTI~LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Tum the ignition on. 
With the scan tool, clear DTCs. 
Tum the ignition off. 
Turn the ignition on. 
With the scan tool, -select View DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go' To 15 ' 

2. WHEEL SPEED SENSOR INSPECTION 

Turn the ignition off. 
Inspect the Wheel Speed Sensor for proper mounting. 
Inspect the Wheel Speed Sensor harness and connector. 
Inspect the Wheel Speed Sensor for excessive debris on the sensor. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 



5 • 132 BRAKES - ELECTRICAL DIAGNOSTICS -------------- DR 

3. TONE WHEEL DAMAGEDIMISSING 

Inspect the Tone Wheel in accordance with the Service Information. 

NOTE: The Tone Wheel Teeth should be perfectly square, not bent or nicked. 

Were any problems found? 

Yes »Replace the Tone Wheel in accordance with the Service Information. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 4 

4. EXCESSIVE WHEEL SPEED SENSOR AIR GAP 

Measure the Wheel Speed Sensor Air Gap in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 5 

5. WHEEL BEARING LOOSE I BINDING 

Inspect the wheel bearings for excessive run out or improper clearance in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -·STANDARD PROCEDURE) 

No »Go To 6 

6. (B222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Rear Wheel Speed Sensor harness connector. 
Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector - Clean/repair as necessary. 
Measure the resistance between the (B222) Rear Wheel Speed Sensor 
Supply circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 7 

No »Repair the (B222) Rear Wheel Speed Sensor Supply circuit 
for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

2 

SENSOR· 

WHEEL 
SPEEDABS· 

REAR 
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7. REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (B22) Rear Wheel Speed Sensor 
Signal circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 8 

No »Repair the (B22) Rear Wheel Speed Sensor Signal circuit 
for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 • BRAKES ~ 
STANDARD PROCEDURE) 

8. (8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

Measure the resistance of the (B222) Rear Wheel Speed Sensor Sup
ply circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 9 

No »Repair the open (B222) Rear Wheel Speed Sensor Supply 
circuit. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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9. (822) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

Measure the resistance of the (B22) Rear Wheel Speed Sensor Signal 
circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 10 

No »Repair the open (B22) Rear Wheel Speed Sensor Signal 
circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

10. (8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT 
SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (B222) Rear Wheel Speed Sensor Supply 
circuit. 

Is there any voltage present? 

Yes »Repair (B222) Rear Wheel Speed Sensor Supply circuit for 
a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 11 
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11. (B22) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (822) Rear Wheel Speed Sensor Signal cir
cuit. 

Is there any voltage present? 

Yes »Repair the (822) Rear Wheel Speed Sensor Signal circuit 

No 

for a short to voltage. 
Perform A8S VERI FICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

» Go To 12 

SENSOR· 

WHEt!L 
SPEEDABs. 

R&A.R 
81485411 

12. (B222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (B22) REAR WHEEL 
SPEED SENSOR SIGNAL CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (8222) Rear Wheel Speed Sensor 
Supply circuit and the (822) Rear Wheel Speed Sensor Signal circuit at 
the Anti-lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair (B222) Rear Wheel Speed Sensor Supply circuit for 
a short to the (822) Rear Wheel Speed Sensor Signal cir
cuit. 
Perform A8S VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 13 

13. REAR WHEEL SPEED SENSOR 

Turn the ignition off. 
Connect the Rear Wheel Speed Sensor harness connector. 
Measure the resistance between the (8222) Rear Wheel Speed Sensor 
Supply circuit and (822) Rear Wheel Speed Sensor Signal circuit at the 
Anti-lock Brake Module harness connector. 

NOTE: The resistance should be approximately 1600-2300 ohms at 
76° F (24.5° C). 

Is the resistance within the noted range? 

Yes »Go to 14 

No » Replace the Rear Wheel Speed Sensor in accordance with 
the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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1 4. ANTI·LOCK BRAKE MODULE 

Turn the ignition off. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may appJy. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

15. WIRING HARNESS INSPECTION 

Turn the ignition off. 

NOTE: Towing the vehicle with ignition ON may set this OTC. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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C105C-REAR INLET VALVE CONTROL CIRCUIT LOW 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The Anti-lock Brake Module has detected an internal error. 

Possible Causes 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1 . ANTI-LOCK BRAKE MODULE INTERNAL CONDITION 

The Anti-lock Brake Module is reporting internal errors. 

NOTE: Before continuing, check the Anti-lock Brake Module harness connector terminals for corrosion, 
damage, or terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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C1070-REAR OUTLET VALVE CON,TROL CIRCUIT LOW 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The Anti-lock Brake Module has detected an internal error. 

Possible Causes 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. ANTI-LOCK BRAKE MODULE INTERNAL CONDITION 

The Anti-lock Brake Module is reporting internal errors. 

NOTE: Before continuing, check the Anti-lock Brake Module harness' connector terminals for corrosion, 
damage, or terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform ASS VERiFICATION TEST. (Refer to 5 • BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform A8S VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) , 
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C1078-TIRE REVOLUTIONS RANGE PERFORMANCE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the ignition on . 

• Set Condition: 
The DTC will set if the stored tire size is out of range as received from the TIPM. 

Possible Causes 

INTERMITTENT TIRE REVOLUTIONS RANGE PERFORMANCE DTC 

INCORRECT TIRE SIZE PROGRAMMED INTO TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. DTC CONDITION IS PRESENT 

Turn the ignition on. 

Observe the ASS Warning Indicator. 

Is the ASS Warning Indicator Flashing? 

Yes »Go To 2 

No »Go To 3 
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2. INCORRECT TIRES PROGRAMMED INTO TIPM 

TIRE SIZE BODY STYLE ENGINE SIZE SALES CODE TIRE 
CIRCUMFERENCE 

LT23S/80R17E BSW GENERAL DR ALL TPY 2480mm (98in) 
ALL SEASON 

LT23S/80R17E OWL GENERAL DR 
ALL SEASON 

ALL TPZ 2480mm (98in) 

17E BSW GENERAL DR 
ON/OFF ROAD 

ALL TP8 2484mm (98in) 

LT23S/80R17E OWL GENERAL DR ALL TP9 2484mm (98in) 
ON/OFF ROAD 

P245170R17 BSW GOOD YEAR DR ALL TSB 2353mm (93in) 
ALL SEASON 

P275/60R20 BSW GOOD YEAR DR ALL TIJ 2538mm (100in) 
ALL SEASON 

LT275170R 17C OWL GOOD YEAR DR ALL TIL I} 
ALL TERRAIN 

P265170R17 BSW GOOD YEAR DR ALL TIM 2450mm (96in) 
ALL SEASON 

P265/70R17 BSW GOOD YEAR DR ALL TIS 2420mm (95In) 
ON/OFF ROAD 

OOD YEAR DR ALL TIT 2435mm (96in) 
ON/OFF ROAD 

P265170R17 OWL GOOD YEAR DR ALL nY 2450mm (96in) 
ALL SEASON 

LT265/70R17E OWL MICHELIN DR ALL TI4 2438mm (96in) 
ALL SEASON 

LT265/70R 17E OWL BF DR ALL TI5 2438mm (96in) 
GOODRICH ON/OFF ROAD 

225170R1 9.5F ALL GOOD YEAR DR ALL TUC 2515mm (99in) 
ALL POSITION 

225/70R19.5F ALL GOOD YEAR DR ALL TRA 2511mm (99in) 
ALL POSITION 

P27S/60R20 OWL GOOD YEAR DR ALL TUK 2S38mm (100in) 
ALL SEASON 

225170R19.SF ALL GOOD YEAR DR ALL TU7 2511 mm (99in) 
ALL TRACTION 

LT245170R17E BSW MICHELIN DR ALL TWD 2384mm (94in) 
ALL SEASON 

L T24S170R 17E BSW BF DR ALL TWE 2353mm (93in) 
GOODRICH ON/OFF ROAD 

L T285170R 17D BSW BF DR ALL TXA 2546mm (100in) 
GOODRICH ALL TERRAIN 

LT265170R17E BSW BF DR ALL TXE 2446mm (96in) 
GOODRICH ON/OFF ROAD 

Inspect all four tires on the vehicle and note the size of each tire. 
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NOTE: A non-production size tire cannot be programmed into the TIPM. The production Powertrain, with the 
production size tires, is the only emissions certified configuration that is available for reprogramming. 
Verity the correct Tire/wheel information is programmed in the TIPM. 

Is the correct value programmed in the TIPM according to the chart? 

Yes »Test complete. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Program the correct TirelWheel information in the TIPM. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

3. WIRING HARNESS INSPECTION 

Turn the ignition off. 
Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Visually inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Hotline letters or Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 

Perform ABS VERI FICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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C1079-TONE WHEEL TEETH COUNT RANGE PERFORMANCE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The DTC will set if the stored tone wheel tooth count is out of range as received from the TtPM. 

Possible Causes 

TONE RING/AXLE SIZE MISMATCH 

TONE WHEEL TOOTH COUNT NOT PROGRAMED IN THE TIPM 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. TONE RING/AXLE SIZE MISMATCH 

Turn the ignition on. 
With the scan tool, determine the axle size that is programmed into the Anti-lock Brake Module. 
Inspect and identify the vehicle axle size. 
Compare the axle size programmed into the Anti-lock Brake Module, and the actual axle size installed into the vehi
cle. 

Does the programmed axle size match the installed axle? 

Ves »Replace the Anti-lock Brake Module in accordance with the Service Information. Refer to the symptom 
*Replacing the Anti-lock Brake Module for additional information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Reprogram the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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C107C-BRAKE PEDAL SWITCH 1/2 STUCK 
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• When Monitored: 
With system voltage greater than 9.0 volts (+/- 10%) and vehicle speed present. 

• Set Condition: 
Continuous brake applied signal starting no later than 2.2 seconds after ignition on and remaining until 10 
seconds after sensed vehicle speed reaches 37.5 m.p.h. 

Possible Causes 

INTERMITTENT BRAKE SWITCH CIRCUIT DTC 

(B29) BRAKE SWITCH SIGNAL CIRCUIT SHORT TO VOLTAGE 

(B29) BRAKE SWITCH SIGNAL CIRCUIT OPEN 

(2429) GROUND CIRCUIT OPEN 

BRAKE LAMP SWITCH 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. VERIFY THE CONDITION 

NOTE: Driving with the brake applied may set this code. 
Turn the ignition off. 
Ensure all accessories are turned off and the battery is fufty charged. 
Turn the ignition on. 
With the scan tool, monitor the status of the brake switch while pressing and releasing the brake pedal several 
times. 
With the scan tool. erase OTCs. 

CAUTION: Determine that braking capability is available before road testing the vehicle. 
Road test the vehicle for at least 5 minutes over 40 MPH. Perform several anti-lock braking stops. 

With the scan tool. read DTCs. 

Does the original DTC reset and/or does intermittent brake switch operation occur? 

Yes »Go To 2 

No »The condition necessary to set this DTC is not present at this time. Using the wiring diagram/schematic 
as a guide, inspect the wiring and connectors relative to this circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

• BRAKE LAMP SWITCH 

Turn ignition off. 
Disconnect the Brake Lamp Switch harness connector. 
Turn ignition on. 
With the scan tool, monitor the brake switch status. 
Connect and disconnect a jumper wire between the (2429) Ground cir
cuit and the (B29) Brake Switch Signal circuit. 

Does the scan tool display correctly with the jumper wire con .. 
nected and disconnected? 

Yes »Replace the Brake Lamp Switch in accordance with the 
Service Information. 
Perform ASS VERI FICATION TEST. (Refer to 5 - BRAKES • 
STANDARD PROCEDURE) 

No »Go To 3 
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3. (B29) BRAKE SWITCH SIGNAL CIRCUIT SHORT TO VOLTAGE 

Turn the ignition off. 
Disconnect the Anti-lock Brake Module harness connector. 
Turn the ignition on. 
Measure the vottage of the (B29) Brake Switch Signal circuit. 

Is there any voltage present? 

Ves »Repair the (B29) Brake Switch Signal circuit for a short to 

No 

voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

» Go To 4 

4. (B29) BRAKE SWITCH SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Measure the resistance of the (829) Brake Switch Signal circuit 
between the Anti-lock Brake Module harness connector and the brake 
switch harness connector. 

Is the resistance above 5.0 ohms? 

Yes »Repair the open (B29) Brake Switch Signal circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 5 

5. (Z429) GROUND CIRCUIT OPEN 

Using a 12-volt test light connected to 12 volts, check the (Z429) 
Ground circuit at the brake switch harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes »Replace the Anti-lock Brake Module in accordance with the 

No 

Service Information. Refer to the symptom *Replacing the 
Anti-lock Brake Module for additional information. 
Periorm ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

» Repair the (Z429) Ground circuit for an open circuit or high 
resistance. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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C1086-ABS SYSTEM CONTROL TOO LONG 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
With the ignition on. 

• Set Condition: 
When the Anti-Lock Brake Module receives 5 seconds of dump activation without wheel speed recovery. 

Possible Causes 

ABS CONTROL TOO LONG 

AIR IN BRAKE SYSTEMIWORN MECHANICAL COMPONENTS 

HYDRAUUC CONTROL UNIT (HCU) INTERNAL FAILURE 

Diagnostic Test 

1 . CHECK FOR ACTIVE DTC 

NOTE: Repair all other DTC's first. 
NOTE: If other DTC's are set they must be repaired before continuing. This DTC must be active for the 
results of this test to be valid and this DTC may set while driving under excessive driving conditions. 
Turn the ignition on. 
With the scan toor l read and record DTCs. 
With the scan tool, erase DTCs. 
Depress and release the brake pedal. 
With the scan tool. read and record DTCs. 

Does the scan tool display: C1086-ABS SYSTEM CONTROL TOO LONG? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

2. CHECK FOR AIR IN BRAKE SYSTEM AND WORN MECHANICAL COMPONENTS 

NOTE: Visually inspect for worn brake linings, undersized rotors, binding or frozen calipers. Repair as nec-
essary. _ 
NOTE: Before continuing the brake system must be bled to verify there is no air in the brake system. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Replace the Hydrauli~ Control Unit in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 • BRAKES - STANDARD PROCEDURE). 
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C1239-EMISSION ROLLS TEST ACTIVE 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
Continuously with the ignition on. 

• Set Condition: 
If the Anti-lock Brake Module receives two messages in a row from the FCM indicating that the extended diag
nostic session is active. ABS is inhibited during the extended diagnostic session. 

CAN COMMUNICATION DTOS(S) PRESENT 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS PRESENT 

NOTE: Ensure the battery Is fully charged. 
Turn the ignition on. 
With the scan tool clear DTCs. 
Turn the ignition off. 
Turn the ignition on. 

Possible Causes 

With the scan tool select View DTCs in the Anti-lock Brake Module. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 3 

2. ANTI·LOCK BRAKE MODULE 

Turn the ignition on. 
With the scan tool, select View DTCs in each module on the' CAN B BUS and the OAN 0 BUS. 

Are there CAN BUS communication DTCs present In any other module? 

Yes »Perform the appropriate diagnostic procedure before continuing with this test. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

3. INTERMITTENT COMMUNICATION DTC 

The condition necessary to set this DTC is not present at this time. 
This DTC win set if the Anti-lock Brake Module receives 2 messages in a row from the FCM indicating that the 
Emissions Rolls test is active. 

With the scan tool, select View DTCs in the PCM and FCM. If there are any communications DTOs presentl perform 
the appropriate diagnostic procedure. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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C2100-BATTERV VOLTAGE LOW 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Ignition on. 

• Set Condition: 
If the sensed ignition voltage drops below 9.5 volts for 100 msec. 

Possible Causes 

INTERMITTENT BATTERY VOLTAGE LOW DTC 

(F960) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN OR HIGH RESISTANCE 

(Z107) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

NOTE: Diagnose and repair any powertrain Charging system DTCs before continuing with this procedure. 

NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the Scan tool, select View DTCs in the Anti-lock Brake Module. Record all OTC information. 
Turn the ignition off. 
Start the engine. 
With the Scan tool read OTCs. 

Is the status Active for this DTC? 

Ves »Go To 2 

No »Go To 4 

2. (F960) FUSED IGNITION SWITCH OUTPUT (RUN_START) CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition off. 
Disconnect the Anti-lock Brake Module harness connector. 
Check connectors - Clean/repair as necessary. 
Turn the ignition on. 
Using a 12-volt test light connected to ground, check the (F960) Fused 
Ignition Switch Output (Run-Start) circuit. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Ves »Go To 3 

No »Repair the (F960) Fused Ignition Switch Output (Run-Start) 
circuit for an open circuit or high resistance. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

MODULE. 

LOCK 

BRAKES 

(RWAL) 
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3. (Z107) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition off. 
Using a 12-volt test light connected to B+, check the (2107) Ground 
circuit. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes »Replace the Anti-lock Brake Module in accordance with the 

No 

Service Information. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

» Repair the (2107) Ground circuit for an open circuit or high 
resistance. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES a 

STANDARD PROCEDURE) 

4. INTERMITTENT DTC 

Turn the ignition off. 

~ 
t '\ 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Check connectors - Clean/repair as necessary. 

MODULE· 

ANTI· 

LOCK 
BRAKES 

(RWAL) 

tnspect the vehicle for aftermarket accessories that may exceed the Charging System output. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 

81485448 
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C2101-BATTERY VOLTAGE HIGH 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on and no system undervoltage DTC active . 

• Set Condition: 
If the sensed ignition voltage is greater than 16.5 volts (+/- 10%) for 100 msec. 

Possible causes 

INTERMITTENT BATTERY VOLTAGE HIGH DTC 

POWERTRAIN CHARGING SYSTEM DTCS PRESENT 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

NOTE: Diagnose and repair any powertrain, Charging system OTCs before continuing with this procedure. 

NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the Scan tool, select View DTCs in the Anti-lock Brake Module. Record all OTC information. 
Turn the ignition off. 
Start the engine. 
With the Scan tool read DTCs. 

Is the status Active for this OTC? 

Yes »If there are no powertrain charging system DTCs present, replace the Anit-Iock Brake Module in accor-
dance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 2 

2. INTERMITTENT DTC 

Turn the ignition off. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Check connectors - Clean/repair as necessary. 
Inspect the vehicle for aftermarket accessories that may exceed the Charging System output. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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C2105-ABS VALVE SUPPLY VOLTAGE CIRCUIT LOW 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The Anti-lock Brake Module has detected an internal error. 

Possible Causes 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1 . ANTI-LOCK BRAKE MODULE INTERNAL CONDITION 

The Anti-lock Brake Module is reporting internal errors. 

NOTE: Before continuing, check the Anti-lock Brake Module harness connector terminals for corrosion, 
damage, or terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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C2200-ANTI-LOCK BRAKE MODULE INTERNAL 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The Anti-lock Brake Module has detected an error after a system self test. 

Possible Causes 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. ANTI-LOCK BRAKE MODULE INTERNAL CONDITION 

The Anti-lock Brake Module is reporting internal errors. 

NOTE: Before continuing, check the Anti-lock Brake Module harness connector terminals for corrosion, 
damage, or terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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C2202-0RIGINAL VIN MISMATCH I MISSING 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on. 

• Set Condition: 
This DTC will set if the current VIN does not match the broadcast VIN. 

COMMUNICATIONS DTC(S) PRESENT 

POWERTRAIN CONTROL MODULE 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, erase DTCs. 
Turn the ignition off. 
Turn the ignition on. 
Wait ten seconds. 
With the scan tool, select View DTCs. 

Is the status Active for this DTC? 

Ves »Go To 2 

No »Go To 3 

2. WRONG VIN PROGRAMMED IN PCM 

Turn the ignition on. 
With the scan toot, read the VIN in the PCM. 
Compare VIN in the PCM to the vehicle VIN. 

Possible Causes 

Is the correct VIN programmed in the PCM? 

Ves »Replace the Antilock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Powertrain Control Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

3. COMMUNICATION DTCS PRESENT 

Turn the ignition off. 
With the scan tool, read DTCs in all other modules. if any communications DTCs are present. refer to the appro
priate diagnostic procedure. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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'C2206-VEHICLE CONFIGURATION MISMATCH -
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on . 

• Set Condition: 
This DTC will set if the vehicle type is not identified or incorrectly identified. 

Possible Causes 

WIRING 

CONNECTORS 

CAN C BUS 

ANTI·LOCK BRAKE MODULE (ABM) 

POWER CONTROL MODULE (PCM) 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. ANTI-LOCK BRAKE MODULE 

NOTE: Diagnose and repair any Powertrain Control Module VIN or Communication DTCs before continuing 
with this test. 

NOTE: If C2202-0rlginal VIN Mismatch I Missing is set along with this DTC, perform the diagnostic proce
dure for C2202 before continuing with this test. 
Turn the ignition on. 
With the scan tool, clear DTCs. 
Turn the ignition off. 
Turn the ignition on. 
With the scan tool, select View DTCs. 

Is the status Active for this DTC? 

Yes »Go to 2. If configuration incorrect, fix and reinitialize ABS module. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES· STANDARD PROCEDURE) 

No »Use the scan tool to read DTCs in all other modules. If any communication DTCs are present, perform 
the appropriate diagnostic procedure. Refer to any Technical Service Bulletins that apply. If no problems 
are found, test is complete. 

2. TOTALLY INTEGRATED POWER MODULE (TIPM) CO~FIGURATION 
Using the scan tool, Check the vehicle configuration in the TIPM. 

Is the TIPM configured correctly? 

Ves »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Pertorm ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Configure the TIPM using the scan tool and reinitialize ABS module. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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U0002-CAN C BUS OFF PERFORMANCE (EBC125) 
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• When Monitored: 
Continuously. 

• Set Condition: 
Whenever the CAN C Bus (+) or CAN C Bus (-) is open. shorted to voltage or shorted to ground. 

Possible Causes 

INTERMITTENT CAN C BUS OFF PERFORMANCE DTC 

CAN C BUS DTCs SET IN TIPM 

(065) CAN C BUS (+) CIRCUIT OPEN 

(064) CAN C BUS (-) CIRCUIT OPEN 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Ignition on, engine not running. 
With the scan tool, clear DTCs in the Anti-lock Brake Module. 
Cycle the ignition from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per cycle. 
With the scan tool, select View DTCs in the Anti-lock Brake Module. 

Does the DTC reset and/or remain active? 

Yes »Go to 2 

No »Go to 6 

2. CAN C BUS DTCs SET IN TIPM 

With the scan tool. select View DTCs in the TIPM. 

Are there any active CAN C Bus DrCs? 

Yes »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for 
diagnostic procedures and for further possible causes. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go to 3 
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3. (065) CAN C BUS (+) CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Anti-lock Brake Module harness connector. 
Disconnect the TIPM C1 harness connector. 
Measure the resistance of the (065) CAN C Bus (+) circuit between the 
Anti-lock Brake Module harness connector and the TIPM C1 harness 
connector. 

Is the resistance above 2.0 ohms? 

Yes »Repair the (065) CAN C Bus (+) circuit for an open. 

No 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

» Go to 4 

4. (064) CAN C BUS (-) CIRCUIT OPEN 

Measure the resistance of the (064) CAN C Bus (-) circuit between the 
Anti-lock Brake Module harness connector and the TIPM C1 harness 
connector. 

Is the resistance above 2.0 ohms? 

Yes »Repair the (064) CAN C Bus (-) circuit for an open. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go to 5 
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5. ANTI .. LOCK BRAKE MODULE 

Inspect the wiring between the Anti-lock Brake Module harness connector and the TIPM harness connector. If any 
problems are found, repair as necessary. 

If no problems are found, view repair. 

Repair 
Replace the Anti·l~ck Brake Module in accorda~ce with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 • BRAKES - STANDARD PROCEDURE) 

6. INTERMITTENT CAN C BUS OFF PERFORMANCE DTC 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors~ 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test complete. 
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U0100-LOST COMMUNICATION WITH FRONT CONTROL MODULE 
For a complete wiring diagram Refer to Section 8W. 

Diagnostic Test 

1. LOST COMMUNICATION WITH POWERTRAIN CONTROL MODULE (PCM) 

The Anti-lock Brake Module is reporting that network communication has been lost with the Powertrain Control Mod
ule (PCM). 

View repair. 

Repair 
Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for 
diagnostic procedures and for further possible causes. 
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U0141-l0ST COMMUNICATION WITH FRONT CONTROL MODULE (TIPM) (EBC125) 
For a complete wiring diagram Refer to Section 8W. 

Diagnostic Test 

1. LOST COMMUNICATION WITH TIPM 

The Anti-lock Brake Module is reporting that network communication has been lost with the TfPM. 

View repair. 

Repair 
Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for 
diagnostic procedures and for further possible causes. 
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U1003-ESP CAN C BUS PERFORMANCE 
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• When Monitored: 
Continuously . 

• Set Condition: 
One of the CAN messages that is assigned to the basic CAN channel was missed by the CAN driver. This 
means that the whole system was very slow in responding to the CAN interrupts. 

Possible Causes 

INTERMITIENT ESP CAN C BUS PERFORMANCE DTC 

CAN C BUS DTCs SET IN TIPM 

(D65) CAN C BUS (+) CIRCUIT OPEN 

(D64) CAN C BUS (-) CIRCUIT OPEN 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Ignition on, engine not running. 
With the scan tool, clear DTCs in the Anti-lock Brake Module. 
Cycle the ignition from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per cycle. 
With the scan tool, select View DTCs in the Anti-lock Brake Module. 

Does the DTC reset andlor remain active? 

Yes »Go to 2 

No »Go to 6 

2. CAN C BUS DTCa SET IN FRONT CONTROL MODULE 

With the scan tool, select View DTCs in the TIPM. 

Are there any active CAN C Bus DTCs? 

Yes »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for 
diagnostic procedures and for further possible causes. 

No »Go to 3 
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3. (065) CAN C BUS (+) CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Anti·lock Brake Module harness connector. 
Disconnect the TIPM C1 harness connector. 
Measure the resistance of the (D65) CAN C Bus (+) circuit between the 
Anti-lock Brake Module harness connector and the TIPM C1 harness 
connector. 

Is the resistance above 2.0 ohms? 

Yes 

No 

» Repair the (065) CAN C Bus (+) circuit for an open. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

» Go to 4 

4. (064) CAN C BUS ( .. ) CIRCUIT OPEN 

Measure the resistance of the (D64) CAN C Bus (-) circuit between the 
Anti-lock Brake Module harness connector and the TIPM C1 harness 
connector. 

Is the resistance above 2.0 ohms? 

Yes »Repair the (D64) CAN C Bus (-) circuit for an open. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go to 5 
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5. ANTI-LOCK BRAKE MODULE 

Inspect the wiring between the Anti-lock Brake Module harness connector and the TIPM harness connector. If any 
problems are found, repair as necessary. 

If no problems are found, view repair. 

Repair 
Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

6. INTERMITTENT ESP CAN C BUS PERFORMANCE DTC 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 

Perform ASS VERIFICATION TEST (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test complete. 
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U1004-CAN C BUS TRANSMIT PERFORMANCE 
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• When Monitored: 
Continuously. 

• Set Condition: 
Th~ CAN frame does not-- receive acknowledgment for a predefined amount of time. 

Possible Causes -
-, 

INTERMITTENT CAN C BUS TRANSMIT PERFORMANCE DTC 

CAN C BUS DTC$_SET)N TIPM 

(065) CAN C BUS (+) CIRCUIT OPEN 

(064) CAN C BUS (-) CIRCUIT OPEN 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. OTC IS ACTIVE 

Ignition on, engine not running. 
With the scan tool, select Clear Stored DTCs in the Anti-lock Brake Module. 
Cycle the ignition from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per cycle. 
With the Scan Tool, select View DTCs in the Anti-lock Brake Module. 

Does the DTC reset andlor remain active? 

Yes »Go to 2 

No »Go to 6 

2. CAN C BUS DTCs SET IN TIPM 

With the Scan Tool, select View DTCs in the TIPM (FCM). 

Are there any active CAN C Bus OTCs? 

Yes »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for 
diagnostic procedures and for further possible causes. 

No »Go to 3 
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3. (065) CAN C BUS (+) CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Anti·lock Brake Module harness connector. 
Disconnect the TIPM C1 harness connector. 
Measure the resistance of the (D65)~CAN C Bus (+) circuit between the 
Anti-tock Brake Module harness connector and the TIPM C1 harness 
connector. 

Is the resistance above 2.0 ohms? 

Yes »Repair the (D65) CAN C Bus (+) circuit for an open. 

No 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

» Go to 4 

4. (064) CAN C BUS (-) CIRCUIT OPEN 

Measure the resistance of the (D64) CAN C Bus (-) circuit between the 
Anti-lock Brake Module harness cQ~nector and the TIPM C1 harness 
connector. 

Is the resistance above 2.0 ohms? 

Ves »Repair the (D64) CAN C Bus (-) circuit for an open. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go to 5 
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5. ANTI-LOCK BRAKE MODULE 

Inspect the wiring between the Anti-lock Brake Module harness connector and the TIPM harness connector. If any 
problems are found, repair as necessary. 

If no problems are found, view repair. 

Repair 
Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

6. INTERMITTENT CAN C BUS TRANSMIT PERFORMANCE DTC 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test complete. 

• 
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*ABS WARNING INDICATOR 

ANTI-LOCK BRAKE SYSTEM DTC PRESENT 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. INSTRUMENT CLUSTER ABS INDICATOR 

Turn the ignition off. 
Observe the ABS indicator lamp. 
Turn the ignition on. 

Possible Causes 

Select the appropriate condition for the ASS indicator lamp: 

Illuminates for several seconds and turns off 
Go To 2 

Illuminates continuously 
With'the scan tool, read DTCs. Perform the appropriate diagnostic procedure. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

Does not illuminate 
Replace the Instrument Cluster in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

2. ANTI .. LOCK BRAKE SYSTEM DTC PRESENT 

Turn the ignition on. 
With the scan tool, select View DTCs in the Anti-lock Brake Module. 

Are there any DTCs present? 

Yes »Refer to the appropriate diagnostic procedure. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Inspect the related wiring harness and connector terminals. Monitor the scan tool parameters while wig-
gle testing the related harness and connectors. Refer to any Technical Service Bulletins (TSB) that may 
apply. If no problems are found, test is complete. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES ~ STANDARD PROCEDURE) 
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*REPLACING THE ANTILOCK BRAKE MODULE 

Possible Causes 

REPLACING THE ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. REPLACING THE ANTILOCK BRAKE MODULE 

NOTE: It may be necessary to call STAR to order a new ABS module. 

NOTE: Failure to properly program the ABS module will result in an illuminated or blinking ABS Indicator. 
Turn the ignition off. 
Replace the Anti-lock Brake Module in accordance with the Service Information. 
With the scan tool, perform the module configuration procedures as necessary in accordance with the Service Infor
mation, 
Road test the vehicle above 40 m.p.h. for at least two minutes. 
With the scan tool, select View DTCs in the Anti-Lock Brake Module. 

Are there any DTCs present? 

Ves »Perform the appropriate diagnostic procedure(s), 

No »Test Complete 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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*VEHICLE SPEED SIGNAL OUTPUT 

Possible Causes 

INTERMITTENT VEHICLE SPEED SIGNAL 

VEHICLE SPEED SIGNAL DTC SET IN POWERTRAIN CONTROL MODULE 

ANTI-LOCK BRAKE MODULE DTCS PRESENT 

Diagnostic Test 

1 . VEHICLE SPEED SIGNAL OTC SET IN PCM 

Turn the ignition on. 
With the scan tool, select view DTCs in the Powertrain Control Module. 

Is the status Active for P0500? 

Yes »Refer to the Driveability section and perform the appropriate diagnostic procedure. 

No »Go To 2 

2. ANTI-LOCK BRAKE MODULE OTCS PRESENT 

With the scan tool, select view DTCs in the Anti-Lock Brake Module. 

Are there any OTCs present in the Anti-lock Brake Module? 

Yes »Refer to the ABS section and perform the appropriate diagnostic procedure. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 

3. INTERMITTENT VEHICLE SPEED SIGNAL 

At this time, no DTCs are present. 
Inspect the related wiring harness. Look for any chafed, pierced. pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Using the schematics as a guide, wiggle test the related circuit(s) while monitoring the scan tool data relative to the 
vehicle speed sensor circuit(s). Look for the data to change or for a DTC to set. 
Refer to any technical service bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 

STANDARD PROCEDURE 
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*ABS VERIFICATION TEST 

Diagnostic Test 

1 . ABS VERIFICATION TEST 

WARNING: To avoid personal injury or death, check brake capability is available before road testing. 

NOTE: If the ABM (Anti-Lock Brake Module), SAS (Steering Angle Sensor)~ Dynamics Sensor was replaced, 
it must be initialized using the scan tool. If not initialized, the ABS indicator will flash continuously with no 
DTCs. To initialize the ABM and clear offsets have wheels pointing straight ahead and follow the directions 
on the scan tool. The drive test requires a 900 turn. If the Dynamics Sensor was replaced, test drive the 
vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 25 km/h (6 and 
15 mph). 
1. Turn the ignition off. 
2. Connect all previously disconnected components and connectors. 
3. Verify all accessories are turned off and the battery is fully charged. 
4. Verify that the ignition is on, with the scan tool, erase all Diagnostic Trouble Codes from All modules. Start the 
engine and allow it to run for 2 minutes and fully operate the system that was indicating the failure. 
5. Turn the ignition off and wait 5 seconds. Turn the ignition on and using the scan tool, read DTCs from all mod
ules. 
6. If any Diagnostic Trouble Codes are present, return to symptom list and trouble shoot new or recurring symptom. 
NOTE: For Sensor Signal and Pump Motor faults, the ABM must sense all 4 wheels at 12 kmlh (7.5 mph) 
before it will extinguish the ABS indicator. 
7. If there are no DTCs present after turning ignition on, road test the vehicle for at least 5 minutes. Perform several 
anti-lock braking stops. 
B. Again, with the scan tool read DTCs. If any DTCs are present, refer to the Table of Contents in the applicable 
Section for the diagnostic test procedure and troubleshoot the new or recurring symptom. 
9. If there are no Diagnostic Trouble Codes (DTCs) present, and the customer's concern can no longer be dupli
cated, the repair is complete. 

Are any DTCs present or is the original concern still present? 

Yes »Repair is not complete, refer to appropriate symptom. 

No »Repair is complete. 
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ABS - EBC 340 AWAL 

DIAGNOSIS AND TESTING 
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• Theory of Operation 
The TIPM monitors the (B29) Primary Brake Switch Signal Circuit (B29) Brake Lamp Switch Output Circuit) for 
three minutes once the set conditions have been met. If the Primary Brake Switch Signal is still active, the stop 
lamps are disabledt and code C1000 is set. The stop lamps are reactivated when the request is present during 
the next key cycle . 

• When Monitored: 
Ignition Switch OFF. 
All Doors Closed. 
CAN Band C are Ready to go to sleep. When Set: 
When the set conditions have been met and the brake switch input has been active for more than 3 consec
utive minutes. 

Possible Causes 

(B29) BRAKE SWITCH NO. 1 SrGNAl CIRCUIT OR (L50) BRAKE LAMP SWITCH OUTPUT SHORTED TO 
VOLTAGE 

BRAKE LAMP SWITCH OPERATION 

ABS MODULE 

TIPM 

Diagnostic Test 

1. GOOD TRIP INDICATED 

Turn the ignition on. 
With the scan tool, read DTC's. 

Does the Good Trip Indicator display NO? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

2. CHECK (B29) PRIMARY BRAKE SWITCH SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 
Using a 12-volt test light connected to ground, back probe the (B29) Pri
mary Brake Switch Circuit. 

Does, the test light illuminate brightly? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION Diagnostic Pro-
cedure. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 

6 

6 

SWITCH· 

STOP 

LAMP 
816dbc77 



DR -------------- BRAKES - ELECTRICAL DIAGNOSTICS 5 • 177 

3. STOP LAMP BRAKE PEDAL SWITCH SHORTED 

Turn the ignition off. 
Disconnect the Stop Lamp Switch harness connector. 
Measure the resistance of the Stop Lamp Switch between (B29) Pin 6 
and (A103) Pin 1. 

Is there continuity? 

Ves »Replace the Stop Lamp Switch and then Go To 4 

No »Go To 5 

6 

SWITCH· 

STOP 

LAMP 

4. CHECK (B29) PRIMARY BRAKE SWITCH SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Reconnect the Stop Lamp Switch connector. 
Turn the ignition on. 
Using a 12-volt test light connected to ground, back probe the (B29) Pri
mary Brake Switch Circuit. 

Does the test light illuminate? 

YES »Go To 5 

NO »Repair the (B29) Primary Brake Switch Circuit shorted to 
voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 
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STOP 
LAMP 
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5. CHECK ABS MODULE BACKFEEDING VOLTAGE TO (B29) PRIMARY BRAKE SWITCH SIGNAL CIRCUIT 

Turn the ignition off. 
Disconnect the ABS Module harness connector. 
Tum the ignition on. 
Using a 12·volt test light connected to ground, test the (B29) Primary 
Brake Switch Circuit. 

Does the test light Illuminate? 

YES »Go To 6 

No »Replace the ABS Module 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

6 

6 

SWITCH· 

STOP 

LAMP 
816dfb43 

6. CHECK TIPM MODULE BACKFEEDING VOLTAGE TO (829) PRIMARY BRAKE SWITCH SIGNAL CIRCUIT 

Turn the ignition off. 
Disconnect the TIPM harness connector. 
Turn the ignition on. 
Using a 12-volt test light connected to ground, test the (B29) Primary 
Brake Switch Circuit. 

Does the test light illuminate? 

YES »Repair the short to voltage in the (B29) _ Primary Brake 
Switch Signal circuit. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

6 

6 

SWITCH· 

STOP 

LAMP 
816dfb43 

No »Replace and program the Totally Integrated Power Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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C1008-BRAKE FLUID LEVEL CIRCUIT HIGH 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
When the Totally Integrated Power Module indicates that the Brake Fluid Level Circuit is greater than 4.9 volts 
for more then 5 seconds. 

Possible Causes 

FUSE 

(B20) BRAKE FLUID LEVEL SWITCH SIGNAL CIRCUIT OPEN 

(B20) BRAKE FLUID LEVEL SWITCH SIGNAL CIRCUIT SHORTED TO BATTERY VOLTAGE 

BRAKE FLUID LEVEL SWITCH INTERNAL FAILURE 

(Z420) SENSOR GROUND CIRCUIT OPEN 

TIPM MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. BRAKE FLUID LEVEL SWITCH SIGNAL VOLTAGE ABOVE 4.9 VOLTS 

NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 
With the scan tool, read Brake Fluid Level Switch Signal voltage in the TIPM. 

Is the voltage above 4.9 volts? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

2. (820) BRAKE FLUID LEVEL SWITCH SIGNAL CIRCUIT FOR SHORT TO BATTERY VOLTAGE 

Turn the ignition off. 
Disconnect the Brake Fluid Level Switch harness connector. 
Turn the ignition on. 
Measure the voltage of the (B20) Brake Fluid Level signal circuit in the 
Brake Fluid Level Switch harness connector to ground. 

Is the voltage above 5.2 volts? 

Yes »Repair the (B20) Brake Fluid Level signal circuit for a short 
to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 3 
SENSOR

BRAKE FLUID 

LEVEL 816eOb34 
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3. BRAKE FLUID LEVEL SWITCH INTERNAL FAILURE 

Turn the ignition off. 
Connect a jumper wire between the (B20) Brake Fluid Level signal cir
cuit and the (Z420) Brake Fluid level ground circuit in the Brake Fluid 
Level Switch harness connector 
Turn the ignition on. 
With the scan tool, read the Brake Fluid Level Switch voltage 

Is the voltage below 1.0 volt? 

Yes »Replace the Brake Fluid Level Switch in accordance with 
the Service Information. 
Periorm ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 4 

4. (820) BRAKE FLUID LEVEL SWITCH CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Brake Fluid Level Switch harness connector. 
Disconnect the TIPM C2 harness connector. 
Measure the resistance of the (B20) Brake Fluid Level signal circuit 
between the Brake Fluid Level Switch harness connector and the TIPM 
harness connector. 

Is the resistance below 5 ohms? 

Yes »Go To 5 

No »Repair the open in the (B20) Brake Fluid Level Switch sig-
nal oj rcuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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5. (Z420) SENSOR GROUND CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Brake Fluid Level Switch harness connector. 
Reconnect the TIPM C2 harness connector. 
Measure the resistance of the (Z420) Brake Fluid Level Switch ground 
circuit between the Brake Fluid Level Switch harness connector and 
ground. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No » Repair the open in the (Z420) Sensor ground circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

6. TOTALLY INTEGRATED POWER MODULE (TIPM) 

If there are no possible causes remaining, view repair. 

Repair 

2 

2 

SENSOR· 

BRAKE FLUID 

LEVEL 

BLACK 

816e26Oe 

Replace and program the Totally Integrated Power Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
When the Totally Integrated Power Module indicates that the Brake Fluid Level Circuit is less then 0.10 volt. 

Possible Causes 

BRAKE FLUID LEVEL LOW 

(B20) BRAKE FLUID LEVEL SWITCH SIGNAL CIRCUIT IS SHORTED TO GROUND 

BRAKE FLUID LEVEL SWITCH INTERNAL FAILURE 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. BRAKE FLUID LEVEL SWITCH SIGNAL VOLTAGE BELOW 0.10 VOLTS 

NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 
With the scan tool, read Fuel level Switch Signal voltage. 

Is the voltage below 0.10 volt? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

2. CHECK BRAKE FLUID LEVEL 

NOTE: Visually inspect for worn brake linings or undersized rotors. 

Was low brake fluid level found? 

Yes »Repair as needed. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 

3. BRAKE FLUID LEVEL SWITCH INTERNAL FAILURE 

Turn the ignition off. 
Disconnect the Brake Fluid Level Switch harness connector 
Turn the ignition on. 
With the scan tool, read the Brake Fluid Level Switch voltage 

Is the voltage approximately 5 volts? 

Yes »Replace the Brake Fluid Level Switch in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 4 
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4. CHECK THE (B20) BRAKE FLUID LEVEL SWITCH SIGNAL CIRCUIT FOR SHORT TO GROUND 

Turn the ignition off. 

Disconnect, the Totally Integrat~d Power Module harness connector. 
Disconnect the Brake Fluid Level Switch harness connector. 
Measure the . resistance of the (820) Brake Fluid Level circuit in the 
Brake Fluid Level Switch harness connector to ground. 

Is the resistance below 100 ohms? 

Yes »Repair the (B20) Brake Fluid Level circuit for a short to 

No 

ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES .. 
STANDARD PROCEDURE) 

» Go To 5 

5. TOTALLY INTEGRATED POWER MODULE (TIPM) 

If there are no possible causes remaining, view repair. 

Repair 

2 

SENSOR· 

BRAKE FLUID 

LEVEL 816eOOa1 

Replace and program the Totally Integrated Power Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 .. BRAKES .. STANDARD PROCEDURE) 
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• When Monitored: 
With the ignition on and no system under voltage or over voltag.e condition present. 

• Set Condition: 
If the measured wheel speed sensor feedback voltage is less th$n .304 volts, the sensor is considered open. 
If the measured wheel speed sensor feedback voltage is greater than 1.39 volts, or if a sensor over current 
condition is detected, the sensor is considered shorted. 
If a shorted or open condition is present for more than 100 msec, the DTC will set. 

Possible Causes 

INTERMITTENT LEFT FRONT WHEEL SPEED SENSOR DTC 

(B9) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORT TO GROUND 

(B8) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

(88) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

(89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(88) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(B9) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (88) LEFT FRONT WHEEL 
SPEED SENSOR SIGNAL CIRCUIT 

TONE WHEEL 

EXCESSIVE LEFT FRONT WHEEL SPEED SENSOR AIR GAP 

WHEEL BEARING 

LEFT FRONT WHEEL SPEED SENSOR 

ANTI·LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Turn the ignition on. 

With the scan tool, clear DTCs .. 

Turn the ignition off. 
Turn the -ignition on. 

With the scan tool, select View DTCs. 

Is the status Active for this OTC? 

Yes »Go To 2 

No »Go To 15 

2. WHEEL SPEED SENSOR INSPECTION 

Turn the ignition off. 

Inspect the Wheel Speed Sensor for proper mounting. 

Inspect the Wheel Speed Sensor harness and connector. 

Inspect the Wheel Speed Sensor for excessive debris on the sensor. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 • BRAKES· STANDARD PROCEDURE) 

No »Go To 3 
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3. TONE WHEEL DAMAGED/MISSING 

Inspect the Tone Wheel in accordance with the Service Information. 

NOTE: The Tone Wheel Teeth should be perfectly square, not bent or nicked. 

Were any problems found? 

Yes »Replace the Tone Wheel in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 4 

4. EXCESSIVE WHEEL SPEED SENSOR AIR GAP 

Measure the Wheel Speed Sensor Air Gap in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 5 

5. WHEEL BEARING LOOSE/BINDING 

Inspect the wheel bearings for excessive run out or improper clearance in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 6 

6. (B9) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Left Front Wheel Speed Sensor harness connector. 
Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector - Clean/repair as necessary. 
Measure the resistance between the (B9) Left Front Wheel Speed Sen
sor Supply circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 7 

No »Repair the (89) Left Front Wheel Speed Sensor Supply cir-
cuit for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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7. (B8) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (B8) Left Front Wheel Speed Sen
sor Signal circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 8 

No »Repair the (88) Left Front Wheel Speed Sensor Signal cir-
cuit for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

8. (B9) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

Measure the resistance of the (89) Left Front Wheel Speed Sensor 
Supply circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 9 

No »Repair the open (B9) Lett Front Wheel Speed Sensor Sup-
ply circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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9. (B8) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

Measure the resistance of the (88) Left Front Wheel Speed Sensor Sig
nal circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 10 

No »Repair the open (88) Left Front Wheel Speed Sensor Sig-
nal circuit. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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10. (89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 

Measure the voltage of the (B9) Left Front Wheel Speed Sensor Supply 
circuit. 

Is there any voltage present? 

Yes »Repair (B9) Left Front Wheel Speed Sensor Supply circuit 
for a short to voltage. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 11 
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11. (88) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (B8) Left Front Wheel Speed Sensor Signal 
circuit. 

Is there any voltage present? 

Yes »Repair the (B8) Left Front Wheel Speed Sensor Signal cir-
cuit for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 12 
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12. (89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (88) LEFT FRONT 
WHEEL SPEED SENSOR SIGNAL CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (B9) Left Front Wheel Speed Sen
sor Supply circuit and the (B8) Left Front Wheel Speed Sensor Signal 
circuit at the Anti-lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair (B9) Left Front Wheel Speed Sensor Supply circuit 
for a short to the (B8) Left Front Wheet Speed Sensor Sig
nal circuit. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES ~ 
STANDARD PROCEDURE) , 
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1 3. LEFT FRONT WHEEL SPEED SENSOR 

Turn the ignition off. 

Connect the Left Front Wheel Speed Sensor harness connector. 
Measure the resistance between the (B9) Left Front Wheel Speed Sen
sor Supply circuit and (B8) Left Front Wheel Speed Sensor Signal cir
cuit at the Anti-lock Brake Module harness connector. 

NOTE: The resistance should be approximately 1600-2300 ohms at 
76° F (24.5° C). 

Is the resistance within the noted range? 

Yes »Go to 14 

No »Replace the Left Front Wheel Speed Sensor in accordance 
with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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14. ANTI-LOCK BRAKE MODULE 

Turn the ignition off. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

15. WIRING HARNESS INSPECTION 

Turn the ignition off. 

NOTE: Towing the vehicle with ignition ON may set this DTC. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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C1011-LEFT FRONT WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE 
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• When Monitored: 
With the ignition on and no system under voltage or over voltage condition present. 

• Set Condition: 
Each time excessive wheel speed sensor acceleration or deceleration is detected, a fault counter increments. 
If the fault counter exceeds a specified value, the DTC will set. 

Possible Causes 

INTERMITTENT LEFT FRONT WHEEL SPEED SENSOR DTC 

(B9) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORT TO GROUND 

(B8) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

(88) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

(89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(88) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (88) LEFT FRONT WHEEL 
SPEED SENSOR SIGNAL CIRCUIT 

TONE WHEEL 

EXCESSIVE LEFT FRONT WHEEL SPEED SENSOR AIR GAP 

WHEEL BEARING 

LEFT FRONT WHEEL SPEED SENSOR 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, clear DTCs. 
Turn the ignition off. 
Turn the ignition on. 
With the scan tool, select View DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 15 

2. WHEEL SPEED SENSOR INSPECTION 

Turn the ignition off. 
Inspect the Wheel Speed Sensor for proper mounting. 
Inspect the Wheel Speed Sensor harness and connector. 
Inspect the Wheel Speed Sensor for excessive debris on the sensor. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform A8S VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 
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3. TONE WHEEL DAMAGEDIMISSING 

Inspect the Tone Wheel in accordance with the Service Information. 

NOTE: The Tone Wheel Teeth should be perfectly square, not bent or nicked. 

Were any problems found? 

Yes »Replace the Tone Wheel in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 • BRAKES - STANDARD PROCEDURE) 

No »Go To 4 

4. EXCESSIVE WHEEL SPEED SENSOR AIR GAP 

Measure the Wheel Speed Sensor Air Gap in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 5 

5. WHEEL BEARING LOOSE/BINDING 

Inspect the wheel bearings for excessive run out or improper clearance in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Rt3fer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 6 

6. LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Tum the ignition off. 
Disconnect the Left Front Wheel Speed Sensor harness connector. 
Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector - Clean/repair as necessary. 
Measure the resistance between the (B9) Left Front Wheel Speed Sen
sor Supply circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 7 

No »Repair the (B9) Left Front Wheel Speed Sensor Supply cir-
cuit for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 
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7. LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (B8) Left Front Wheel Speed Sen
sor Signal circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 8 

No »Repair the (B8) Left Front Wheel Speed Sensor Signal cir-
cuit for a short to ground. 
Perform ABS VERI FICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

8. (89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

Measure the resistance of the (B9) Left Front Wheel Speed Sensor 
Supply circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 9 

No »Repair the open (B9) Left Front Wheel Speed Sensor Sup-
ply circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) --
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9. (B8) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

Measure the resistance of the (B8) Left Front Wheel Speed Sensor Sig
nal circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 10 

No »Repair the open (B8) Left Front Wheel Speed Sensor Sig-
nal circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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10. (B9) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (B9) Left Front Wheel Speed Sensor Supply 
circuit. 

Is there any voltage present? 

Yes »Repair (B9) Left Front Wheel Speed Sensor Supply circuit 
for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 11 
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11. (B8) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (88) Left Front Wheel Speed Sensor Signal 
circuit. 

Is there any voltage present? 

Yes »Repair the (88) Left Front Wheel Speed Sensor Signal cir-
cuit for a short to voltage. 
Perform A8S VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 12 
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12. (89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (88) LEFT FRONT 
WHEEL SPEED SENSOR SIGNAL CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (89) Left Front Wheel Speed Sen
sor Supply circuit and the (88) Left Front Wheel Speed Sensor Signal 
circuit at the Anti-lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair (89) Left Front Wheel Speed Sensor Supply circuit 
for a short to the (88) Left Front Wheel Speed Sensor Sig
nal circuit. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 13 

MODULE· 

ANTI-LOCK 

30 

(AWAL) 8196d142 



DR -------------- BRAKES - ELECTRICAL DIAGNOSTICS 5 - 199 

13. LEFT FRONT WHEEL SPEED SENSOR 

Turn the ignition off. 
Connect the Left Front Wheel Speed Sensor harness connector. 
Measure the resistance between the (89) Left Front Wheel Speed Sen
sor Supply circuit and (B8) Left Front Wheel Speed Sensor Signal cir
cuit at the Anti-lock Brake Module harness connector. 

NOTE: The resistance should be approximately 1600-2300 ohms at 
76° F (24.5° C). 

Is the resistance within the noted range? 

Yes »Go to 14 

No » Replace the Left Front Wheel Speed Sensor in accordance 
with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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14. ANTI-LOCK BRAKE MODULE 

Turn the ignition off. 
Inspect the related wiring harness. Look for any chafed, pierced. pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed o-ut, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Ves »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

15. WIRING HARNESS INSPECTION 

Turn the ignition off. 

NOTE: Towing the vehicle with ignition ON may set this DTC. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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C1014-LEFT FRONT WHEEL SPEED COMPARATIVE PERFORMANCE 
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• When Monitored: 
With the ignition on, no system under voltage or over voltage condition present, no open or shorted wheel 
speed sensor DTCs set, vehicle not under high acceleration, and vehicle speed greater than O . 

• Set Condition: 
This DTC will set if either one wheel is sensed above a predetermined range for 5000 msec while the other 
wheels are below 200/0 of maximum velocity of all wheels OR if more than one wheel is sensed at below 200/0 
of maximum velocity of all wheels while at least one wheel is sensed above a predetermined range. The con
dition must exist for 2 minutes for this DTC'to set. 
If the number of missing sensors changes at any update, the fault monitor is reset. 

Possible Causes 

INTERMITTENT LEFT FRONT WHEEL SPEED SENSOR DTC 

(89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORT TO GROUND 

(88) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

(88) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

(89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(88) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (88) LEFT FRONT WHEEL 
SPEED SENSOR SIGNAL CIRCUIT 

TONE WHEEL 

EXCESSIVE LEFT FRONT WHEEL SPEED SENSOR AIR GAP 

WHEEL BEARING 

LEFT FRONT WHEEL SPEED SENSOR 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, clear DTCs. 
Turn the ignition off. 
Turn the ignition on. 
With the scan tool, select View DTCs. 

Is the status Active for this DTC? 

Ves »Go To 2 

No »Go To 15 

2. WHEEL SPEED SENSOR INSPECTION 

Turn the ignition off. 

Inspect the Wheel Speed Sensor for proper mounting. 
Inspect the Wheel Speed Sensor harness and connector. 
Inspect the Wheel Speed Sensor for excessive debris on the sensor. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 
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3. TONE WHEEL DAMAGED/MISSING 

Inspect the Tone Wheel in accordanoe with the Service Information. 

NOTE: The Tone Wheel Teeth should be perfectly square, not bent or nicked. 

Were any ~roblems found? 

Yes »Replace the Tone Wheet in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 4 

4. EXCESSIVE WHEEL SPEED SENSOR AIR GAP 

Measure the Wheel Speed Sensor Air Gap in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessarY in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 5 

5. WHEEL BEARING LOOSE/BINDING 

Inspect the wheel bearings for excessive run out or improper clearance in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 6 

6. (B9) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Left Front Wheel Speed Sensor harness connector. 
Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector - Clean/repair as necessary. 
Measure the resistance between the (B9) Left Front Wheel Speed Sen
sor Supply circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 7 

No »Repair the (89) Left Front Wheel Speed Sensor Supply cir-
cuit for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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7. (88) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (88) Left Front Wheel Speed Sen
sor Signal circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 8 

No »Repair the (88) Left Front Wheel Speed Sensor Signal cir-
cuit for a short to ground. 
Perform A8S VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

8. (89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

Measure the resistance of the (89) Left Front Wheel Speed Sensor 
Supply circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 9 

No »Repair the open (89) Left Front Wheel Speed Sensor Sup-
ply circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 ~ BRAKES -
STANDARD PROCEDURE) 
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9. (B8) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

Measure the resistance of the (88) Left Front Wheel Speed Sensor Sig
nal circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 10 

No »Repair the open (88) Left Front Wheel Speed Sensor Sig-
nal circuit. 
Perform A8S VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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10. (B9) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (89) Left Front Wheel Speed Sensor Supply 
circuit. 

Is there any voltage present? 

Yes »Repair (89) Left Front Wheel Speed Sensor Supply circuit 
for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 11 
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11 . (B8) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (B8) Left Front Wheel Speed Sensor Signal 
circuit. 

Is there any voltage present? 

Yes »Repair the (B8) Left Front Wheel Speed Sensor Signal cir-
cuit tor a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 12 
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12. (B9) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (88) LEFT FRONT 
WHEEL SPEED SENSOR SIGNAL CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (B9) Left Front Wheel Speed Sen
sor Supply circuit and the (B8) Left Front Wheel Speed Sensor Signal 
circuit at the Anti-lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair (B9) Left Front Wheel Speed Sensor Supply circuit 
for a short to the (B8) Left Front Wheel Speed Sensor Sig
nal circuit. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 13 
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13. LEFT FRONT WHEEL SPEED SENSOR 

Turn the ignition off. 
Connect the Left Front Wheel Speed Sensor harness connector. 
Measure the resistance between the (B9) Left Front Wheel Speed Sen
sor Supply circuit and (B8) Left Front Wheel Speed Sensor Signal cir
cuit at the Anti-lock Brake Module harness connector. 

NOTE: The resistance should be approximately 1600-2300 ohms at 
76° F (24.5° C). 

Is the resistance within the noted range? 

Yes »Go to 14 

No »Replace the Left Front Wheel Speed Sensor in accordance 
with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES· 
STANDARD PROCEDURE) 

14. ANTI-LOCK BRAKE MODULE 

Turn the ignition off. 

12 

13 

MDOULI. 

ANTW.OCK 
8RA.ICES 

~WAL) 8196d142 

Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken. bent, pushed OU~f or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 ~ BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

15. WIRING HARNESS INSPECTION 

Turn the ignition off. 

NOTE: Towing the vehicle with ignition ON may set this DTC. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched. or partially broken wires. 
Inspect the related wire harness connectors. Look for broken. bent. pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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C1015-RIGHT FRONT WHEEL SPEED SENSOR CIRCUIT 
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• When Monitored: 
With the ignition on and no system under voltage or over voltage condition present. 

• Set Condition: 
If the measured wheel speed sensor feedback voltage is less than .304 volts, the sensor is considered open. 
If the measured wheel speed sensor feedback voltage is greater than 1.39 volts, or if a sensor over current 
condition is detected, the sensor is considered shorted. 
If a shorted or open condition is present for more than 100 msec, the DTC will set. 

Possible Causes 

INTERMITTENT RIGHT FRONT WHEEL SPEED SENSOR DTC 

(B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORT TO GROUND 

(B6) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

(86) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

(87) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(86) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (86) RIGHT FRONT 
WHEEL SPEED SENSOR SIGNAL CIRCUIT 

TONE WHEEL 

EXCESSIVE RIGHT FRONT WHEEL SPEED SENSOR AIR GAP 

WHEEL BEARING 

RIGHT FRONT WHEEL SPEED SENSOR 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, clear DTCs. 

Turn the ignition off. 
Turn the ignition on. 
With the scan tool, select View DTCs. 

Is the status Active for this OrC? 

Yes »Go To 2 

No »Go To 15 

2. WHEEL SPEED SENSOR INSPECTION 

Turn the ignition off. 
Inspect the Wheel Speed Sensor for proper mounting. 
Inspect the Wheel Speed Sensor harness and connector. 
Inspect the Wheel Speed Sensor for excessive debris on the sensor. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perlorm ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ELECTRICAL - DIAGNOSIS AND TESTING) 

No »Go To 3 
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3. TONE WHEEL DAMAGED/MISSING 

Inspect the Tone Wheel in accordance with the Service Information. 

NOTE: The Tone Wheel Teeth should be perfectly square, not bent or nicked. 

Were any problems found? 

Ves »Replace the Tone Wheel in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES/ELECTRICAL - DIAGNOSIS AND TESTrNG) 

No »Go To 4 

4. EXCESSIVE WHEEL SPEED SENSOR AIR GAP 

Measure the Wheel Speed Sensor Air Gap in accordance with the Service Information. 

Were any problems found? 

Ves »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ELECTRICAL - DIAGNOSIS AND TESTING) 

No »Go To 5 

5. WHEEL BEARING LOOSE/BINDING 

Inspect the wheel bearings for excessive run out or improper clearance in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ELECTRICAL - DIAGNOSIS AND TESTING) 

No »Go To 6 

6. (B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Right Front Wheel Speed Sensor harness connector. 
Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector - Clean/repair as necessary. 
Measure the resistance between the (B7) Right Front Wheel Speed 
Sensor SuppJy circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 7 

No »Repair the (B7) Right Front Wheel Speed Sensor Supply 
circuit for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ 
ELECTRICAL - DIAGNOSIS AND TESTING) 
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7. (B6) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (B6) Right Front Wheel Speed 
Sensor Signal circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 8 

No »Repair the (B6) Right Front Wheel Speed Sensor Signal cir-
cuit for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ 
ELECTRICAL - DIAGNOSIS AND TESTING) 

8. (87) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

Measure the resistance of the (B7) Right Front Wheel Speed Sensor 
Supply circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 9 

No »Repair the open (B7) Right Front Wheel Speed Sensor 
Supply circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ 
ELECTRICAL - DIAGNOSIS AND TESTING) 
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9. (86) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

Measure the resistance of the (86) Right Front Wheel Speed Sensor 
Signal circuit. 

Is the resistance below 5 ohm.? InI 
Yes »Go To 10 

No »Repair the open (B6) Right Front Wheel Speed Sensor Sig- ~ 
nal circuit. 

2

1 ~ I Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKESI Cf 

ELECTRICAL - DIAGNOSIS AND TESTING) 
2 

1 

[ 

27 
F== 

17 

[I 

1 O. (87) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (B7) Right Front Wheel Speed Sensor Sup
ply circuit. 

Is there any voltage present? 

Yes »Repalr (B7) Right Front Wheel Speed Sensor Supply circuit 
for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKESI 
ELECTRICAL - DIAGNOSIS AND TESTING) 

No »Go To 11 
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11. (B6) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (B6) Right Front Wheel Speed Sensor Sig
nal circuit. 

Is there any voltage present? 

Yes »Repair the (B6) Right Front Wheet Speed Sensor Signal cir-
cuit for a short to voltage. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ 
ELECTRICAL - DIAGNOSIS AND TESTING) 

No »Go To 12 
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12. (B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (B6) RIGHT FRONT 
WHEEL SPEED SENSOR SIGNAL CIRCUIT 

Turn the ignition off. 

Measure the resistance between the (B7) Right Front Wheel Speed 
Sensor Supply circuit and the (B6) Right Front Wheel Speed Sensor 
Signal circuit at the Anti-lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair (B7) Right Front Wheel Speed Sensor Supply circuit 

No 

for a short to the (B6) Right Front Wheel Speed Sensor Sig
nal circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ 
ELECTRICAL - DIAGNOSIS AND TESTING) 
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13. RIGHT FRONT WHEEL SPEED SENSOR 

Tum the ignition off. 
Connect the Right Front Wheel Speed Sensor harness connector. 
Measure the resistance between the (B7) Right Front Wheel Speed 
Sensor Supply circuit and (B6) Right Front Wheel Speed Sensor Signal 
circuit at the Anti-lock Brake Module harness connector. 

NOTE: The resistance should be approximately 1600-2300 ohms at 
76° F (24.5° e). 

Is the resistance within the noted range? 

Yes »Go to 14 

No »Replace the Right Front Wheel Speed Sensor in accor-
dance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ 
ELECTRICAL - DIAGNOSIS AND TESTING) 

14. ANTI-LOCK BRAKE MODULE 

Turn the ignition off. 

MODULI!· 
ANTI-lOCK 

BRAKES 

jAWAL) 

Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 

30 

8196eOf1 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ELECTRICAL - DIAGNOSIS AND TESTING) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ELECTRICAL - DIAGNOSIS AND TESTING) 

1 5. WIRING HARNESS INSPECTION 

Turn the ignition off. 

NOTE: Towing the vehicle with ignition ON may set this DTC. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ELECTRICAL - DIAGNOSIS AND TESTING) 

No »Test Complete. 
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C101C-RIGHT FRONT WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE 
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• When Monitored: 
With the ignition on and no system under voltage or over voltage condition present. 

• Set Condition: 
Each time excessive wheel speed sensor acceleration or deceleration is detected, a fault counter increments. 
If the fault counter exceeds a specified value, the DTC will set. 

Possible Causes 

INTERMITIENT RIGHT FRONT WHEEL SPEED SENSOR DTC 

(87) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORT TO GROUND 

(86) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

(86) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

(B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(B6) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (B6) RIGHT FRONT 
WHEEL SPEED SENSOR SIGNAL CIRCUIT 

TONE WHEEL 

EXCESSIVE RIGHT FRONT WHEEL SPEED SENSOR AIR GAP 

WHEEL BEARING 

RIGHT FRONT WHEEL SPEED SENSOR 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Turn the ignition on. 

With the scan tool. clear DTCs. 
Turn the ignition off. 
Turn the ignition on. 

With the scan tool, select View DTCs. 

Is the status Active for this OTC? 

Yes »Go To 2 

No »Go To 15 

2. WHEEL SPEED SENSOR INSPECTION 

Turn the ignition off. 

Inspect the Wheel Speed Sensor for proper mounting. 

Inspect the Wheel Speed Sensor harness and connector. 

Inspect the Wheel Speed Sensor for excessive debris on the sensor. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 
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3. TONE WHEEL DAMAGEDIMISSING 

Inspect the Tone Wheel in accordance with the Service Information. 

NOTE: The Tone Wheel Teeth should be perfectly square, not bent or nicked. 

Were any problems found? 

Yes »Replace the Tone Wheel in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 4 

4. EXCESSIVE WHEEL SPEED SENSOR AIR GAP 

Measure the Wheel Speed Sensor Air Gap in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 5 

5. WHEEL BEARING LOOSE/BINDING 

Inspect the wheel bearings for excessive run out or improper clearance in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 6 

6. RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Right Front Wheel Speed Sensor harness connector. 
Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector - Clean/repair as necessary. 
Measure the resistance between the (B7) Right Front Wheel Speed 
Sensor Supply circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 7 

No »Repair the (B7) Right Front Wheel Speed Sensor Supply 
circuit for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 
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7. RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (86) Right Front Wheel Speed 
Sensor Signal circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 8 

No »Repair the (B6) Right Front Wheel Speed Sensor Signal cir-
cuit for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

8. (87) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

Measure the resistance of the (B7) Right Front Wheel Speed Sensor 
Supply circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 9 

No »Repair the open (B7) Right Front Wheel Speed Sensor 
Supply circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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9. (86) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

Measure the resistance of the (B6) Right Front Wheel Speed Sensor 
Signal circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 10 

No »Repair the open (86) Right Front Wheel Speed Sensor Sig-
nal circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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10. (B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (B7) Right Front Wheel Speed Sensor Sup
ply circuit. 

Is there any voltage present? 

Yes »Repair (B7) Right Front Wheel Speed Sensor Supply circuit 
for a short to voltage. 
Perform ABS VERIFlCATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 

No »Go To 11 
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11 . RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (BS) Right Front Wheel Speed Sensor Sig
nal circuit. 

Is there any voltage present? 

Yes »Repair the (BS) Right Front Wheel Speed Sensor Signal cir-
cuit for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 12 

--+o-t-!--- 2 
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12. (87) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (86) RIGHT FRONT 
WHEEL SPEED SENSOR SIGNAL CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (B7) Right Front Wheel Speed 
Sensor Supply circuit and the (BS) Right Front Wheel Speed Sensor 
Signal circuit at the Anti-lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes » Repair (B7) Right Front Wheel Speed Sensor Supply circuit 
for a short to the (B6) Right Front Wheel Speed Sensor Sig-
nal circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES· 
STANDARD PROCEDURE) 

No » Go To 13 
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13. RIGHT FRONT WHEEL SPEED SENSOR 

Turn the ignition off. 

Connect the Right Front Wheel Speed Sensor harness connector. 
Measure the resistance between the (B7) Right Front Wheel Speed 
Sensor Supply circuit and (B6) Right Front Wheel Speed Sensor Signal 
circuit at the Anti-lock Brake Module harness connector. 

NOTE: The resistance should be approximately 1600-2300 ohms at 
76 0 F (24.5 0 C). 

Is the resistance within the noted range? 

Yes »Go to 14 

No »Replace the Right Front Wheel Speed Sensor in accor-
dance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

1 4. ANTI-LOCK BRAKE MODULE 

Turn the ignition off. 

MODULI!!· 

ANTI.f.OCK 
BRAKES 
(AWAL) 

Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

1 5. WIRING HARNESS INSPECTION 

Turn the ignition off. 

NOTE: Towing the vehicle with ignition ON may set this DTC. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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C101F-RIGHT FRONT WHEEL SPEED COMPARATIVE PERFORMANCE 
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• When Monitored: 
With the ignition on, no system under voltage or over voltage condition present, no open or shorted wheel 
speed sensor DTCs set. vehicle not under high acceleration, and vehicle speed greater than O. 

• Set Condition: 
This DTC will set if either one wheel is sensed above a predetermined range for 5000 msec while the other 
wheels are below 20% of maximum velocity of all wheels OR if more than one wheel is sensed at below 200/0 
of maximum velocity of all wheels while at least one wheel is sensed above a predetermined range. The con
dition must exist for 2 minutes for this DTC to set. 
If the number of missing sensors changes at any update, the fault monitor is reset. 

Possible Causes 

INTERMITIENT RIGHT FRONT WHEEL SPEED SENSOR DTC 

(B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORT TO GROUND 

(86) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

(B6) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

(B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(B6) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (B6) RIGHT FRONT 
WHEEL SPEED SENSOR SIGNAL CIRCUIT 

TONE WHEEL 

EXCESSIVE RIGHT FRONT WHEEL SPEED SENSOR AIR GAP 

WHEEL BEARING 

RIGHT FRONT WHEEL SPEED SENSOR 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Tum the ignition on. 
With the scan tool, clear DTCs. 
Tum the ignition off. 
Turn the ignition on. 
With the scan tool, select View DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 15 

2. WHEEL SPEED SENSOR INSPECTION 

Turn the ignition off. 
Inspect the Wheel Speed Sensor for proper mounting. 

Inspect the Wheel Speed Sensor harness and connector. 
Inspect the Wheel Speed Sensor for excessive debris on the sensor. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 ~ BRAKES - STANDARD PROCEDURE) 

No »Go To 3 
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3. TONE WHEEL DAMAGEDIMISSING 

Inspect the Tone Wheel in accordance with the Service Information. 

NOTE: The Tone Wheel Teeth should be perfectly square, not bent or nicked. 

Were any problems found? 

Yes »Replace the Tone Wheel in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer ,to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 4 

4. EXCESSIVE WHEEL SPEED SENSOR AIR GAP 

Measure the Wheel Speed Sensor Air Gap in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 5 

5. WHEEL BEARING LOOSEIBINDING 

Inspect the wheel bearings for excessive run out or improper clearance in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 6 

6. (87) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Right Front Wheel Speed Sensor hamess connector. 
Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector· Clean/repair as necessary. 
Measure the resistance between the (B7) Right Front Wheel Speed 
Sensor Supply circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 7 

No »Repair the (B7) Right Front Wheel Speed Sensor Supply 
circuit for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

2 

SENSOR
WHEEl.. 

8196eOoc 
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7. (86) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (B6) Right Front Wheel Speed 
Sensor Signal circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 8 

No »Repair the (B6) Right Front Wheel Speed Sensor Signal cir-
cuit for a short to ground. 
Peliorm ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

2 

SENSOR· 

WHEEL 

SPEED-ABS

RIOHT 
FRONT 

8. (87) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

Measure the resistance of the (B7) Right Front Wheel Speed Sensor 
Supply circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 9 

No »Repair the open (B7) Right Front Wheel Speed Sensor 
Supply circuit. 
Peliorm ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

[] 
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,~ 
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9. (86) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

Measure the resistance of the (86) Right Front Wheel Speed Sensor 
Signal circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 10 

No »Repair the open (86) Right Front Wheel Speed Sensor Sig-
nal circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 
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10. (87) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (B7) Right Front Wheel Speed Sensor Sup
ply circuit. 

Is there any voltage present? 

Yes »Repair (B7) Right Front Wheel Speed Sensor Supply circuit 
for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 11 
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11. (86) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (96) Right Front Wheel Speed Sensor Sig
nal circuit. 

Is there any voltage present? 

Yes »Repair the (96) Right Front Wheel Speed Sensor Signal cir· 
cuit for a short to voltage. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 12 

8196eOed 

12. (87) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (86) RIGHT FRONT 
WHEEL SPEED SENSOR SIGNAL CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (97) Right Front Wheel Speed 
Sensor Supply circuit and the (B6) Right Front Wheel Speed Sensor 
Signal circuit at the Anti-lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair (B7) Right Front Wheel Speed Sensor Supply circuit 
for a short to the (86) Right Front Wheel Speed Sensor Sig
nal circuit. 
Perform A9S VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 

No »Go To 13 

8196eOM 
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13. RIGHT FRONT WHEEL SPEED SENSOR 

Tum the ignition off. 
Connect the Right Front Wheel Speed Sensor harness connector. 
Measure the resistance between the (B7) Right Front Wheel Speed 
Sensor Supply circuit and (B6) Right Front Wheel Speed Sensor Signal 
circuit at the Anti-lock Brake Module harness connector. 

NOTE: The resistance should be approximately 1600-2300 ohms at 
76° F (24.5° e). 

Is the resistance within the noted range? 

Yes »Go to 14 

No »Replace the Right Front Wheel Speed Sensor in accor-
dance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

14. ANTI .. LoeK BRAKE MODULE 

Turn the ignition off. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire- harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

15. WIRING HARNESS INSPECTION 

Tum the ignition off. 

NOTE: Towing the vehicle with ignition ON may set this DTe. 
Inspect the retated wiring harness. Look for any chafed. pierced. pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform A,BS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 

30 
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C1036-REAR WHEEL SPEED SENSOR CIRCUIT 

17 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on and no system under voltage or over voltage condition present. 

• Set Condition: 
If the measured wheel speed sensor feedback voltage is less than .304 volts, the sensor is considered open. 
If the measured wheel speed sensor feedback voltage is greater than 1.39 volts, or if a sensor over current 
condition is detected, the sensor is considered shorted. 
If a shorted or open condition is present for more than 100 msec, the DTC will set. 

Possible Causes 

INTERMITTENT REAR WHEEL SPEED SENSOR DTC 

(8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORT TO GROUND 

(B22) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(B222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

(822) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

(8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(822) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(B222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (822) REAR WHEEL SPEED 
SENSOR SIGNAL CIRCUIT 

TONE WHEEL 

EXCESSIVE REAR WHEEL SPEED SENSOR AIR GAP 

WHEEL BEARING 

REAR WHEEL SPEED SENSOR 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, clear OTes. 
Turn the ignition off. 
Turn the ignition on. 
With the scan tool, select View OTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 15 

2. WHEEL SPEED SENSOR INSPECTION 

Turn the ignition off. 
Inspect the Wheel Speed Sensor for proper mounting. 
Inspect the Wheet Speed Sensor harness and connector. 
Inspect the Wheel Speed Sensor for excessive debris on the sensor. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 
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3. TONE WHEEL DAMAGED/MISSING 

Inspect the Tone Wheel in accordance with the Service Information. 

NOTE: The Tone Wheel Teeth should be perfectly square, not bent or nicked. 

Were any problems found? 

Yes »Replace the Tone Wheel in accordance with the Service Information. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 4 

4. EXCESSIVE WHEEL SPEED SENSOR AIR GAP 

Measure the Wheel Speed Sensor Air Gap in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 5 

5. WHEEL BEARING LOOSE/BINDING 

Inspect the wheel bearings for excessive run out or improper clearance in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 6 

6. (B222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Rear Wheel Speed Sensor harness connector. 

Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector - Clean/repair as necessary. 
Measure the resistance between the (B222) Rear Wheel Speed Sensor 
Supply circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 7 

No »Repair the (B222) Rear Wheel Speed Sensor Supply circuit 
for a short to ground. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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7. (822) REAR WHEEL SPEED SENSOR SIGNAL CIRCU1T SHORTED TO 'GROUND 

Measure the resistance between the (B22) Rear Wheel Speed Sensor 
Signal circuit and ground. 

Is ~he resistance above _5.0 ohms? 

Yes »Go To 8 

No » Repair the (B22) Rear Wheel Speed Sensor Signal circuit 
for a short to ground. 
Perform ABS VERIFICATION TEST. {Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

8. (8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

Measure the resistance of the (B222) Rear Wheel Speed Sensor Sup
ply circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 9 

No »Repair the open (B222) Rear Wheel Speed Sensor Supply 
circuit. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

[ 

F= 
== 

r/ 

2 

n n n 
~ 

I D 

I I 

.-
D. 

", ". -, 
D, .. 
:;.. 
-: 

I 0 
I m 

-

SENSOR

WHI!!L 

SPEEDAB8-

REAR 

2 

30 

b 

2 

~ r---

46 

\J 

814a53e9 

SEN8QA. 

Wl'BL 
1IPI!1!D-A8a

REAJl 

(EXCEPT ESP) 

42 

81992d21 



5 - 232 BRAKES - ELECrRICAL DIAGNOSTICS -------------- DR 

9. (822) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

Measure the resistance of the (822) Rear Wheel Speed Sensor Signal 
circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 10 

No »Repair the open (B22) Rear Wheel Speed Sensor Signal 
circuit. 
Perform ABS VERI FICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

1 O. (8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT 
SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (B222) Rear Wheel Speed Sensor Supply 
circuit. 

Is there any voltage present? 

Yes »Repair (B222) Rear Wheel Speed Sensor Supply circuit for 

No » 

a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES· 
STANDARD PROCEDURE) 
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11 . REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (B22) Rear Wheel Speed Sensor Signal cir
cuit. 

Is there any voltage present? 

Yes »Repair the (B22) Rear Wheel Speed Sensor Signal circuit 

No 

for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES· 
STANDARD PROCEDURE) 

» Go To 12 2 

8EN8OR
WHEI!L 

SPEED ASs.. 
REAR 

a 
2 

81485411 

12. (8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (822) REAR WHEEL 
SPEED SENSOR SIGNAL CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (B222) Rear Wheel Speed Sensor 
Supply circuit and the (B22) Rear Wheel Speed Sensor Signal circuit at 
the Anti-lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair (B222) Rear Wheel Speed Sensor Supply circuit for 
a short to the (B22) Rear Wheel Speed Sensor Signal cir
cuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 13 
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13. REAR WHEEL SPEED SENSOR- .. 

Turn the ignition off. 

Connect the Rear Wheel Speed Sensor' harness connector. 
Measure the resistance between the (B222) Rear Wheel Speed Sensor 
Supply circuit and (B22) Rear Wheel Speed Sensor Signal circuit at the 
Anti·lock Brake Module harness connector. 

NOTE: The resistance should be approximately 1600-2300 ohms at 
76° F (24.5° C). 

Is the resistance within the noted range? 

Yes »Go to 14 

No »Replace the Rear Wheel Speed Sensor in accordance with 
the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 • BRAKES· 
STANDARD PROCEDURE) 

14. ANTI-LOCK BRAKE MODULE 

Turn the ignition off. 

17 

Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 • BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

15. WIRING HARNESS INSPECTION 

Turn the ignition off. 

NOTE: Towing the vehicle with ignition ON may set this DTC. 
Inspect the related wiring harness. Look for any chafed, pierced. pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 

81971aba 
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C103D-REAR WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE 

I BATT 10 I 
- - - - - - - - - - - - - - - - - - -lMODULE. 
I I TOTALLY 
I r - - "I ElECTRONICS IITEGI1TED 
I I B(+) r I POWER 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on and no system under voltage or over voltage condition present. 

• Set Condition: 
Each time excessive wheel speed sensor acceleration or deceleration is detected, a fault counter increments. 
If the fault counter exceeds a specified value, the DTC will set. 

Possible Causes 

INTERMITTENT REAR WHEEL SPEED SENSOR DTC 

(8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORT TO GROUND 

(822) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

(B22) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

(8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(822) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (B22) REAR WHEEL SPEED 
SENSOR SIGNAL CIRCUIT 

TONE WHEEL 

EXCESSIVE REAR WHEEL SPEED SENSOR AIR GAP 

WHEEL BEARING 

REAR WHEEL SPEED SENSOR 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. OTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, clear DTCs. 

Turn the ignition off. 
Turn the ignition on. 
With the scan tool, select View DTCs. 

Is the status Active for this OTC? 

Yes »Go To 2 

No »Go To 15 

2. WHEEL SPEED SENSOR INSPECTION 

Turn the ignition off. 
Inspect the Wheel Speed Sensor for proper mounting. 
Inspect the Wheel Speed Sensor harness and connector. 
Inspect the Wheet Speed Sensor for excessive debris on the sensor. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform A8S VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 
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3. TONE WHEEL DAMAGEDIMISSING 

Inspect the Tone Wheel in accordance with the Service Information. 

NOTE: The Tone Wheel Teeth should be perfectly square, not bent or nicked. 

Were any problems found? 

Ves »Replace the Tone Wheel in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 4 

4. EXCESSIVE WHEEL SPEED SENSOR AIR GAP 

Measure the Wheel Speed Sensor Air Gap in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 5 

5. WHEEL BEARING LOOSE/BINDING 

Inspect the wheel bearings for excessive run out or improper clearance in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATfON TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 6 

6. (B222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Rear Wheel Speed Sensor harness connector. 
Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector - Clean/repair as necessary. 
Measure the resistance between the (B222) Rear Wheel Speed Sensor 
Supply circuit and ground. 

Is the resistance above 5.0 ohms? 

Ves »Go To 7 

No »Repair the (8222) Rear Wheel Speed Sensor Supply circuit 
for a short to ground. 

Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

2 

2 

SENSOR

WHI!I!L 

ePEEDAB8· 

REAR 
81485382 
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7. (822) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (B22) Rear Wheel Speed Sensor 
Signal circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 8 

No »Repair the (822) Rear Wheel Speed Sensor Signal circuit 
for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

8. (8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

Measure the resistance of the (8222) Rear Wheel Speed Sensor Sup
ply circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 9 

No »Repair the open (B222) Rear Wheel Speed Sensor Supply 
circuit. 
Perform ABS VERI FICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

2 

11 

&EN8QR

WHII!!I!L 

SPEEDAB8-

REAR 

42 

814&5389 

81992d21 
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9. (822) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

Measure the resistance of the (B22) Rear Wheel Speed Sensor Signal 
circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 10 

No »Repair the open (822) Rear Wheel Speed Sensor Signal 
circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

17 

-@)ID 
:'o~ 

,,'. =- 1 --.... 
(DCU'rUP) 

41 

81992d4e 

10. (8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (8222) Rear Wheel Speed Sensor Supply 
circuit. 

Is there any voltage present? 

Yes »Repair (8222) Rear Wheel Speed Sensor Supply circuit for 
a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 11 
2 

SENSOR· 
WHeeL 

SPEEOASI

REAR 
81485403 
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11. (822) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (B22) Rear Wheel Speed Sensor Signal cir
cuit. 

Is there any voltage present? 

Yes »Repair the (822) Rear Wheel Speed Sensor Signal circuit 

No 

for a short to voltage. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

» Go To 12 
2 

SENSOR· 

WHeeL 
SPEEDABS-

814a5411 

1 2. (8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (822) REAR WHEEL 
SPEED SENSOR SIGNAL CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (8222) Rear Wheel Speed Sensor 
Supply circuit and the (822) Rear Wheel Speed Sensor Signal circuit at 
the Anti-lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair (B222) Rear Wheel Speed Sensor Supply circuit for 
a short to the (B22) Rear Wheel Speed Sensor Signal cir
cuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 13 

17 

81971aba 
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1 3. REAR WHEEL SPEED SENSOR 

Turn the ignition off. 
Connect the Rear Wheel Speed Sensor harness connector. 
Measure the resistance between the (B222) Rear Wheel Speed Sensor 
Supply circuit and (B22) Rear Wheel Speed Sensor Signal circuit at the 
Anti-lock Brake Module harness connector. 

NOTE: The resistance should be approximately 1600-2300 ohms at 
76° F (24.5° C). 

Is the resistance within the noted range? 

Yes »Go to 14 

No »Replace the Rear Wheel Speed Sensor in accordance with 
the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

1 4. ANTI .. LOCK BRAKE MODULE 

Turn the ignition off. 

MOOUI.!. 
ANTI-LOCK 

BRAta!4 

("WAL) 

Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

15. WIRING HARNESS INSPECTION 

Turn the ignition off. 

NOTE: Towing the vehicle with ignition ON may set this DTC. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 

81971aba 
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C104D-REAR WHEEL SPEED COMPARATIVE PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on and no system under voltage or over voltage condition present. 

• Set Condition: 
Each time excessive wheel speed sensor acceleration or deceleration is detected. a fault counter increments. 
If the fault counter exceeds a specified value, the DTC will set. 

posslbre Causes 

INTERMITTENT REAR WHEEL SPEED SENSOR DTC 

(B222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORT TO GROUND 

(B22) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(B222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

(B22) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

(B222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(B22) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (B22) REAR WHEEL SPEED 
SENSOR SIGNAL CIRCUIT 

TONE WHEEL 

EXCESSIVE REAR WHEEL SPEED SENSOR AIR GAP 

WHEEL BEARtNG 

REAR WHEEL SPEED SENSOR 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTe IS ACTIVE 

Tum the ignition on. 
With the scan tool, clear DTCs. 
Tum the ignition off. 
Tum the ignition on. 
With the scan tool, select View DTCs. 

Is the status Active for this OTC? 

Yes »Go To 2 

No »Go To 15 

2. WHEEL SPEED SENSOR INSPECTION 

Turn the ignition off. 

Inspect the Wheel Speed Sensor for proper mounting. 

Inspect the Wheel Speed Sensor harness and connector. 
Inspect the Wheel Speed Sensor for excessive debris on the sensor. 

Were any problems found? 

Ves »Repair as necessary in accordance with the Service Information. 

Periorm ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 
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3. TONE WHEEL DAMAGEDIMISSING 

Inspect the Tone Wheel in accordance with the Service Information. 

NOTE: The Tone Wheel Teeth should be perfectly square, not bent or nicked. 

Were any problems found? 

Yes »Replace the Tone Wheel" in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 4 

4. EXCESSIVE WHEEL SPEED SENSOR AIR GAP 

Measure the Wheel Speed Sensor Air Gap in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERI F1CATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 5 

5. WHEEL BEARING LOOSE/BINDING 

Inspect the wheel bearings for excessive run out or improper clearance in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 6 

6. (8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Rear Wheel Speed Sensor harness connector. 
Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector - Clean/repair as necessary. 
Measure the resistance between the (8222) Rear Wheel Speed Sensor 
Supply circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 7 

No »Repair the (B222) Rear Wheel Speed Sensor Supply circuit 
for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

2 

2 

SENSOR

WHEEL 

SPEEDAB8-

REAR 
B14a53e2 
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7. (822) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (B22) Rear Wheel Speed Sensor 
Signal circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 8 

No »Repair the (B22) Rear Wheel Speed Sensor Signal circuit 
for a short to ground. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

8. (8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

Measure the resistance of the (8222) Rear Wheel Speed Sensor Sup
ply circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 9 

No »Repair the open (B222) Rear Wheel Speed Sensor Supply 
circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

2 

11 

SENSOR

WHI!I!L 
SPEEDABS-

42 

814a53e9 

81992d21 
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9. (822) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

Measure the resistance of the (B22) Rear Wheel Speed Sensor Signal 
circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 10 

No »Repair the open (822) Rear Wheel Speed Sensor Signal 
circuit. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

17 

10. (8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (8222) Rear Wheel Speed Sensor Supply 
circuit. 

Is there any voltage present? 

Yes »Repair (8222) Rear Wheel Speed Sensor Supply circuit for 
a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 11 
2 

2 

SENSOR. 

WHeEL 

8PEEDABS· 

REAR 

41 

81992d4e 

81485403 
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11. (822) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VO~TAGE 
Measure the voltage of the (822) Rear Wheel Speed Sensor Signal cir
cuit. 

IS there any voltage present? 

Yes »Repair the (822) Rear Wheel Speed Sensor Signal circuit 

No 

for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 

» Go To 12 2 

IENSOR· 
WHI!I!L 

IPEEDAB8-
REAR 

81485411 

12. (8222) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (822) REAR WHEEL 
SPEED SENSOR SIGNAL CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (B222) Rear Wheel Speed Sensor 
Supply circuit and the (B22) Rear Wheel Speed Sensor Signal circuit at 
the Anti-lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair (B222) Rear Wheel Speed Sensor Supply circuit for 
a short to the (B22) Rear Wheel Speed Sensor Signal cir
cuit. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES A 

STANDARD PROCEDURE) 

No »Go To 13 

17 

81971aba 
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13. REAR WHEEL SPEED.SENSOR 

Turn the ignition off. 

Connect the Rear Wheel Speed Sensor harness connector. 
Measure the resistance between the (B222) Rear Wheel Speed Sensor 
Supply circuit and (B22) Rear Wheel Speed Sensor Signal circuit at the 
Anti-lock Brake Module harness connector. 

NOTE: The resistance should be approximately 1600-2300 ohms at 
76° F (24.5° e). 

Is the resistance within the noted range? 

Yes »Go to 14 

No »Replace the Rear Wheel Speed Sensor in accordance with 
the Service Information. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

1 4. ANTI .. LOCK BRAKE MODULE 

Turn the ignition off. 

17 

MOOULE· 

ANlW.OCK 

8RAKES 
(AWAl) 

Inspect the related wiring harness. Look for any chafed, pierced. pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

15. WIRING HARNESS INSPECTION 

Turn the ignition off. 

NOTE: Towing the vehicle with ignition ON may set this DTC. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 

81971aba 
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C104C-LEFT FRONT INLET VALVE CONTROL CIRCUIT LOW 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The Anti-lock Brake Module has detected an internal error. 

Possible Causes 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. ANTI-LOCK BRAKE MODULE INTERNAL CONDITION 

The Anti-lock Brake Module is reporting internal errors. 

NOTE: Before continuing, check the Anti-lock Brake Module harness connector terminals for corrosion, 
damage! or terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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C10SQ-RIGHT FRONT INLET VALVE CONTROL CIRCUIT LOW 
For a complete wiring diagram Refer to Section 8W, 

• When Monitored: 
Ignition on . 

• Set Condition: 
The Anti-lock Brake Module has detected an internal error. 

Possible Causes 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. ANTI-LOCK BRAKE MODULE INTERNAL CONDITION 

The Anti-lock Brake Module is reporting internal errors. 

NOTE: Before continuing! check the Anti-lock Brake Module' harness connector terminals for corrosion, 
damage, or terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to aU Power and 
Ground circuits. 
Refer to any Technical Service Buttetins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 • BRAKES - STANDARD PROCEDURE) 
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C105C-REAR INLET VALVE CONTROL CIRCUIT LOW 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The Anti-lock Brake Module has detected an internal error. 

Possible Causes 

ANTI·LOCK BRAKE MODULE 

Diagnostic Test 

1. ANTI-LOCK BRAKE MODULE INTERNAL CONDITION 

The Anti-lock Brake Module is reporting internal errors. 

NOTE: Before continuing, check the Anti-lock Brake Module harness connector terminals for corrosion, 
damage, or terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 



5 .. 252 BRAKES .. ELECTRICAL DIAGNOSTICS -------------- DR 

C1060-LEFT FRONT OUTLET VALVE CONTROL CIRCUIT LOW 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The Anti-lock Brake Module has detected an internal error. 

Possible Causes 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1 . ANTI·LOCK BRAKE MODULE INTERNAL CONDITION 

The Anti-lock Brake Module is reporting internal errors. 

NOTE: Before continuing, check the AnU .. lock Brake Module harness connector terminals for corrosion, 
damage, or terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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C1064-RIGHT FRONT OUTLET VALVE CONTROL CIRCUIT LOW 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The Anti-lock Brake Module has detected an internal error. 

Possible Causes 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. ANTI-LOCK BRAKE MODULE INTERNAL CONDITION 

The Anti-lock Brake Module is reporting internal errors. 

NOTE: Before continuing, check the Anti-lock Brake Module harness connector terminals for corrosion, 
damage, or terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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C1070-REAR OUTLET VALVE CONTROL CIRCUIT LOW 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
Ignition on . 

• Set Condition: 
The Anti-lock Brake Module has detected an internal error. 

I ANTI-LOCK BRAKE MODULE 

Possible Causes 

Diagnostic Test 

1. ANTI-LOCK BRAKE MODULE INTERNAL CONDITION 

The Anti·lock Brake Module is reporting internal errors. 

NOTE: Before continuing, check the Anti-lock Brake Module harness connector terminals for corrosion, 
damage. or terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to aU Power and 
Ground circuits. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES· STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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C1073 .. ABS MOTOR CONTROL CIRCUIT 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on and no system under voltage condition present. 

• Set Condition: 
OPEN CIRCUIT: If pump motor feedback remains greater than 0.75 volts for more than 50 msec (+1- 5 msec) 
after monitoring conditions are met, the DTC will set. 
LOCKED MOTOR: If the module detects that the motor is spinning at less than 500 r.p.m. after monitoring 
conditions are met, the DTC will set. 
LOW VOLTAGE: The voltage of the supply is monitored every 3 msec. If the voltage is low for 150 msec, the 
DTC will set. 

Possible Causes 

FUSE 18 (40A) 

INTERMITTENT ABS MOTOR CONTROL CIRCUIT DTC 

(A107) FUSED B+ CIRCUIT OPEN OR HIGH RESISTANCE 

(Z107) OR (2127) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, clear DTCs. 
Turn the ignition off. 
Turn the ignition on. 
With the scan tool, actuate the ABS pump motor. 

Did the Pump Motor operate when actuated? 

No »Go To 2 

Yes »Go To 5 
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2. (A 107) FUSED B+ CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition off. 
Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector - Clean/repair as necessary. 
Using a 12-volt test light connected to ground, check the (A 107) Fused 
B+ Circuit. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes »Go To 3 

No » Repair the (A 107) Fused B+ Circuit for an open circuit or 
high resistance. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

3. (Z107) or (Z127) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

Using a 12-volt test light connected to 12-volts, check the (Z107) and 
(Z127) Ground circuits. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes »Go To 4 

No »Repair the (Z107) or (Z127) Ground Circuit(s) for an open 
circuit or high resistance. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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4. ANTI-LOCK BRAKE MODULE 

Turn the ignition off. 

Inspect the related wiring harness. Look for any chafed, pierced. pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »If no other problems are found, replace the Anti-lock Brake Module in accordance with the Service Infor-
mation. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES· STANDARD PROCEDURE) 

5. WIRING HARNESS INSPECTION 

Turn the ignition off. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Ves »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 • BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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C1078-TIRE REVOLUTIONS RANGE PERFORMANCE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the ignition on . 

• Set Condition: 
The DTC will set if the stored tire, size is out of range as received from the TIPM. 

Possible Causes 

INTERMITTENT TIRE REVOLUTIONS RANGE PERFORMANCE DTC 

INCORRECT TIRE SIZE PROGRAMMED INTO TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. DTC CONDITION IS PRESENT 

Tum the ignition on. 
Observe the ABS Warning Indicator. 

Is the ASS Warning Indicator Flashing? 

Yes »Go To 2 

No »Go To 3 
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2. INCORRECT TIRES PROGRAMMED INTO TIPM 

TIRE SIZE BODY STYLE ENGINE SIZE SALES CODE TIRE 
CIRCUMFERENCE 

LT235/80R17E BSW GENERAL DR ALL TPY 2480mm (g8in) 
ALL SEASON 

LT235/80R17E OWL GENERAL DR ALL TPZ 2480mm (g8in) 
ALL SEASON 

LT235/80R17E BSW GENERAL DR ALL TP8 2484mm (g8in) 
ON/OFF ROAD 

LT235/80R17E OWL GENERAL DR ALL TP9 2484mm (g8in) 
ON/OFF ROAD 

P245/70R 17 BSW GOOD YEAR DR ALL TSB 2353mm (93in) 
ALL SEASON 

P275/60R20 SSW GOOD YEAR DR ALL TIJ 2538mm (100in) 
ALL SEASON 

L T275170R17C OWL GOOD YEAR DR ALL TTL 2480mm (98in) 
ALL TERRAIN 

P265170R17 SSW GOOD YEAR DR ALL TIM 2450mm (96in) 
ALL SEASON 

P265170R17 BSW GOOD YEAR DR ALL TIS 2420mm (95in) 
ON/OFF ROAD 

P265170R17 OWL GOOD YEAR DR ALL TTT 2435mm (96in) 
ON/OFF ROAD 

P265170R17 OWL GOOD YEAR DR ALL TTY 2450mm (96in) 
ALL SEASON 

LT265170R17E OWL MICHELIN DR ALL TI4 2438mm (96in) 
ALL SEASON 

LT265170R 17E OWL BF DR ALL TTS 2438mm (96in) 
GOODRICH ON/OFF ROAD 

225/70R19.5F ALL GOOD YEAR DR ALL TUC 2515mm (99in) 
ALL POSITION 

225170R19.5F ALL GOOD YEAR DR ALL TRA 2511mm (99in) 
ALL POSITION 

P275/60R20 OWL GOOD YEAR DR ALL TUK 2538mm (100in) 
ALL SEASON 

225170R19.5F ALL GOOD YEAR DR ALL TU7 2511mm (99in) 
ALL TRACTION 

LT245/70R17E BSW MICHELIN DR ALL TWD 2384mm (94in) 
ALL SEASON 

LT245170R17E BSW BF DR ALL TWE 2353mm (93in) 
GOODRICH ON/OFF ROAD 

LT285170R 17D BSW BF DR ALL TXA 2546mm (100in) 
GOODRICH ALL TERRAIN 

LT265170R 17E BSW BF DR ALL TXE 2446mm (96in) 
GOODRICH ON/OFF ROAD 

Ins ect all four tires on the vehicle and note the size of each tire. p 
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NOTE: A non-production size tire cannot be programmed into the TIPM. The production Powertrain, with the 
production size tires, is the only emissions certified configuration that is available for reprogramming. 
Verify the correct Tire/wheel information is programmed in the TIPM. 

Is the correct value programmed in the TIPM according to the chart? 

Yes »Test complete. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Program the correct TirelWheel information in the TIPM. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

3. WIRING HARNESS INSPECTION 

Turn the ignition off. 
Visually inspect the related wiring harness. look for any chafed, pierced, pinched, or partially broken wires. 
Visually inspect the related wire harness connectors. look for broken, bent, pushed out, or corroded terminals. 
Refer to any Hotline letters or Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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C1079-TONE WHEEL TEETH COUNT RANGE PERFORMANCE 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The DTC will set if the stored tone wheel tooth count is out of range as received from the TIPM. 

Possible Causes 

TONE WHEEL TOOTH COUNT NOT PROGRAMED IN THE TIPM 

TONE RING/AXLE SIZE MISMATCH 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1 . TONE RING/AXLE SIZE MISMATCH 

Turn the ignition on. 
With the scan tool, determine the axle size that is programmed into the Anti-lock Brake Module. 
Inspect and identify the vehicle axle size. 
Compare the axle size programmed into the Anti-lock Brake Module, and the actual axle size installed into the vehi
cle. 

Does the programmed axle size match the installed axle? 

Yes »Replace the Anti-lock Brake Module in accordance with the Service Information. Refer to the symptom 
*Replacing the Anti-lock Brake Module for additional information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Reprogram the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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C107B-WHEEL SPEED COMPARATIVE PERFORMANCE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the ignition on. 

• Set Condition: 
When one or more WSS reading is different from the readings received from the other WSS's. The Anti-Lock 
Brake Module compares WSS readings from side-to-side on an axle and front-to-rear. 

UNDER INFLATED TIRE 

WRONG TIRE SIZE 

Possible Causes 

WSS LOOSE· SIGNAL,SUPPLY CIRCUITS/CONNECTORfTERMINAL DAMAGE 

BRAKE SYSTEM FAULT 

TONE WHEEL DAMAGE 

WSS - INTERNAL FAULT 

ANTI-LOCK BRAKE MODULE - INTERNAL FAULT 

Diagnostic Test 

1 . 
NOTE: This DTC must be active for the results of this test to be valid. 
CHECK FOR DTC C107B-WHEEL SPEED COMPARATIVE PERFORMANCE 
Turn the ignition on. 
With the scan tool, record and erase DTC's. 
Cycle the ignition switch from off to on. 
With the scan tool, read DTC's 

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 kmlh (7.5 m.p.h.) before it will extin
guish the ABS indicators. 

Does the scan tool display: C107B-WHEEL SPEED COMPARATIVE PERFORMANCE? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform ABS VERIFICATION TEST - VER 1. 

2. CHECK WHEEL SPEED SENSOR SIGNALS 

Turn the ignition on. 
With the scan tool, monitor ALL the WSS speeds while an assistant drives the vehicle. 
Slowly accelerate as straight as possible from a stop to 40 kmlh (25 m.p.h.). 

Is one or more WSS speeds showing 0 kmlh (0 m.p.h.) or not matching other wheel speeds? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform ABS VERIFICATION TEST - VER 1. 
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3. CHECK WSS LOOSENESS, INSPECT SIGNAL,SUPPLY CIRCUITSICONNECTORSfTERMINALS FOR 
DAMAGE 

NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals. 
Turn the ignition off. 
Inspect the Anti·Lock Brake Module harness connector, each WSS, and each WSS harness connector. 
Inspect each WSS for looseness and not properly fastened. 
Inspect each WSS Signal and WSS Supply circuits between each WSS and Anti-Lock Brake Module for damage. 

Is any WSS loose or any of the wiring/connectorslterminals damaged? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST - VER 1. 

No »Go To 4 

4. CHECK BRAKE SYSTEM 

Turn the ignition off. 
Check the brake fluid level. 
Check for trapped air in brake lines. 
Inspect for brake fluid leakage on vehicle. 
Inspect for loose mounted brake hardware. 

Is any of the above conditions present? 

Yes »Repair as necessary. 
Perform ASS VERIFICATION TEST ~ VER 1. 

No »Go To 5 

5. CHECK EACH TONE WHEEL FOR DAMAGE 

Turn the ignition off. 
Inspect each Tone Wheel for damage, missing teeth, cracks, or looseness. 

NOTE: The Tone Wheel teeth should be perfectly square, not bent, or nicked. 

Is the Tone Wheels damaged? 

Yes »Repair as necessary. 
Petiorm ABS VERIFICATION TEST - VER 1. 

No »Go To 6 

ANTI-LOCK BRAKE MODULE - INTERNAL FAULT 

Turn the ignition off. 
Replace all WSS's. 
With the scan tool, erase DTC's. 
Road test the vehicle over 40 km/h (25 m.p.h.). 
Turn the ignition on. 
With the scan tool, read DTC's 

Did the DTC C107B-WHEEL SPEED COMPARATIVE PERFORMANCE reset? 

Yes »Replace the Anti-Lock Brake Module in accordance with the Service Information. 
Petiorm ABS VERIFICATION TEST - VER 1. 

No »Test Complete. 
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C1239-EMISSION ROLLS -rEST ACTIVE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Continuously with the ignition on and no BUS communication failure DTCs present. 

• Set Condition: 
If the Anti-lock Brake Module receives two messages in a row indicating that the extended diagnostic session 
is active. ABS is inhibited during the extended diagnostic session. 

CAN COMMUNICATION DTCS{S) PRESENT 

TIPM ROLLS MODE COMMAND ACTIVE 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS PRESENT 

NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the scan tool clear DTCs. 
Turn the ignition off. 
Turn the ignition on. 

Possible Causes 

With the scan tool select View DTCs in the Anti-lock Brake Module. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 3 

2. ANTI-LOCK BRAKE MODULE 

Turn the ignition on. 
With the scan tool, select View DTCs in each module on the CAN B BUS and the CAN C BUS. 

Are there CAN BUS communication DTCs present in any other module? 

Yes »Perform the appropriate diagnostic procedure before continuing with this test. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

3. INTERMITTENT COMMUNICATION DTC 

The condition necessary to set this DTC is not present at this time. 
This DTC will set if the Anti-lock Brake Module receives 2 messages in a row from the FCM indicating that the 
Emissions Rolls test is active. 
With the scan tool, select View DTCs in each of the modules on the CAN B BUS and the CAN C BUS. If there are 
any communications DTCs present, perform the appropriate diagnostic procedure. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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• When Monitored: 
Ignition on . 

• Set Condition: 
If the sensed ignition voltage drops below 9.5 volts for 100 msec. 

Possible Causes 

INTERMITTENT BATTERY VOLTAGE LOW DTC 

(F960) FUSED IGNITION SWITCH OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 

(Z107) OR (2127) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

NOTE: Diagnose and repair any powertrain Charging system DTCs before continuing with this procedure. 

NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the Scan tool, select View DTCs in the Anti-lock Brake Module. Record all DTC information. 
Turn the ignition off. 
Start the engine. 
With the Scan tool read DTCs. 

Is the status Active for this DTC? 

Ves »Go To 2 

No »Go To 4 

2. (F960) FUSED IGNITION SWITCH CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition off. 
Disconnect the Anti-lock Brake Module harness connector. 
Check connectors - Clean/repair as necessary. 
Turn the ignition on. 

Using a 12-volt test light connected to ground, check the (F960) Fused 
Ignition Switch Output circuit. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Ves »Go To 3 

No »Repair the (FSOO) Fused Run Relay Output circuit for an 
open circuit or high resistance. 
Perform ABS VERIFICATION TEST. (Refer to S - BRAKES -
STANDARD PROCEDURE) 
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3. (Z107) OR (Z923) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition off. 
Using a 12-volt test light connected to B+, check the (Z107) and the 
(2127) Ground circuit. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes »Replace the Anti-lock Brake Module in accordance with the 
Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Repair the (Z107) and/or the (Z923) Ground circuit(s) for an 
open circuit or high resistance. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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4. INTERMITTENT DTC 

Turn the ignition off. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Check connectors - Clean/repair as necessary. 
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Inspect the vehicle for aftermarket accessories that may exceed the Charging System output. 

Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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• When Monitored: 
Ignition on and no system undervoltage DTC active . 

• Set Condition: 
If the sensed ignition voltage is greater than 16.5 volts for 100 msec. 

Possible Causes 

INTERMITTENT BATIERY VOLTAGE HIGH DTC 

POWERTRAIN CHARGING SYSTEM DTCS PRESENT 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

NOTE: Diagnose and repair any powertrain Charging system OTCs before continuing with this procedure. 

NOTE: Ensure the battery Is fully charged. 
Turn the ignition on. 
With the Scan tool, select View DTCs in the Anti-lock Brake Module. Record all DTC information. 
Turn the ignition off. 
Start the engine. 
With the Scan tool read DTCs. 

Is the status Active for this OTC? 

Yes »If there are no powertrain charging system DTCs present, replace the Anit-Iock Brake Module in accor-
dance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 2 

2. INTERMITTENT DTC 

Turn the ignition off. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Check connectors - Clean/repair as necessary. 
Inspect the vehicle for aftermarket accessories that may exceed the Charging System output. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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C2105-ABS VALVE SUPPLY VOLTAGE CIRCUIT LOW 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The Anti-lock Brake Module has detected an internal error. 

I ANTI-LOCK BRAKE MODULE 

Possible 'Causes 

Diagnostic Test 

1. ANTI-LOCK BRAKE MODULE INTERNAL CONDITION 

The Anti-lock Brake Module is reporting internal errors. 

NOTE: Before continuing, check the AntI-lock Brake, Module harness connector terminals for corrosiont 

damage, or terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
G round circuits. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES .. STANDARD PROCEDURE) 
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C2200-ANTI-LOCK BRAKE MODULE INTERNAL 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on. 

• Set Condition: 
The Anti-lock Brake Module has detected an error after a system self test. 

Possible Causes 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1 . ANTI-LOCK BRAKE MODULE INTERNAL CONDITION 

The Anti-lock Brake Module is reporting internal errors. 

NOTE: Before continuing, check the Anti-lock Brake Module harness connector terminals for corrosion, 
damage, or terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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C2202-0RIGINAL VIN MISMATCH I MISSING·, 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
Ignition on . 

• Set Condition: 
This OTC will set jf the current VIN does not match the broadcast VIN. 

COMMUNICATIONS OTC(S) PRESENT 

POWERTRAIN CONTROL MODULE 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, erase DTCs. 
Turn the ignition off. 
Turn the ignition on. 
Wait ten seconds. 
With the scan tool, select View OTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 3 

2. WRONG VIN PROGRAMMED IN PCM 

Turn the ignition on. 
With the scan tool, read the VIN in the PCM. 
Compare VIN in the PCM to the vehicle VIN. 

Possible Causes 

Is the correct VIN programmed in the PCM? 

Yes »Replace the Antilock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Powertrain Control Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

3. COMMUNICATION DTCS PRESENT 

Turn the ignition off. 
With the scan tool, read DTCs in all other modules. If any communications OTCs are present. refer to the appro
priate diagnostic procedure. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 



5 - 274 BRAKES .. ELECTRICAL DIAGNOSTICS -------------- DR 

C2206-VEHICLE CONFIGURATION MISMATCH 
For a complete wiring diagram Reter to Section 8W. 

• When Monitored: 
Ignition on . 

• Set Condition: 
This DTC will set if the vehicle type is not identified or incorrectly identified. 

Possible Causes 

ANTI-LOCK BRAKE MODULE 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. ANTI-LOCK BRAKE MODULE 

NOTE: Diagnose and repair any Powertrain Control Module VIN or Communication DTCs before continuing 
with this test. 

NOTE: If C2202-Qrlglnal VIN Mismatch I Missing is set along with this DTC, perform the diagnostic proce
dure for C2202 before continuing with this test. 
Turn the ignition on. 
With the scan tool. clear OTCs. 
Turn the ignition off. 
Turn the ignition on. 
With the scan tool, select View OTCs. 

Is the status Active for this DTC? 

Yes »Check vehicle configuration in TIPM. Refer to TIPM section for procedure. If configuration incorrect, fix 
and reinitialize ABS module. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Use the scan tool to read DTCs in aU other modules. If any communication DTCs are present. perform 
the appropriate diagnostic procedure. Refer to any Technical Service Bulletins that apply. If no problems 
are found. test is complete. 
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U0002-CAN C BUS OFF PERFORMANCE 

IllTt" I 
l,--------------------E------~=~ 

I
IITIIUTID 

J I - - - - - - - - - - - - - - - - - B(+) - -, ELECTRONICS I'·W.I 

I I CAN C CAN C CAN e eAN C I I t_l= "':[====D~Gj"CI.I_ D.GNF1t) ===== 'U[~ ____ J 
g T'I II," 2," 

084 DS1 052 
20 20 20 

WTU WIIBR WTI1.B 

71 1 141 ctt. ,---1 
D51 D52 
20 2. 

WflBR WTU 
14 A- ___ !J. 

DIU ..... 
0"'.'011 

.--. • .u 

I I I 
064 084 0&4 
2. 2D 20 

WTU WTlB WTU 

91 
r CANe -,IOIULI-
I BUS (-) IllTIWl' 

L_.J 
18 

r cANe 1 1 .. 11.1. 

I BUS (-) l'ITlo 1.001 '.'111 L_J 

~~,,~ 21 T cia 

D~ 
I I 

D84 OS4 
18 28 

WI4B WTA.8 

9 T10112 1 31 01 r cANe -, I.DULI-
D64 I BUS (-) I '.W.I'I ... 
18 O.' •• L 

WTA.8 L _.J 

slCI r cANe -, IUUU· 

I 8US (-) I .' •• 1. o •• nOL 

1i,a 

Des 
28 

wriG 

.--. • .tt 

I I I 
D65 Des D65 
2D 20 28 

WflG WTlG WJlG 

.1 
r cANe -,I.DULI. 
I BUS {t} lilT •• " 

L_.J 
3 r cANe -, ••• uu· 

I BUS (+) r 'ITI· LOOI .1'1.1 
L_J 

,. •• 2< T Ofa 

D~ 
I I 

D65 065 
18 20 

WTA.G WTlG 

11 10112 1 
T l4 o. 

r cANe -, I.DUU· 
085 I BUS (+) I P.WIRTRIII 
18 o •• rl.L 

WJlG L _.J 

.1.1 r cANe'" I.DILI· 

I BUS (+) I •• 0 ••• 
C.lrIOL 

L_.J ~WIWIWI EXCEPTSRT L_.J 

For a complete wiring diagram Refer to Section 8W. 



5 - 276 BRAKES - ELECTRICAL DIAGNOSTICS -------------- DR 

• When Monitored: 
Continuously. 

• Set Condition: 
Whenever the CAN C Bus (+) or CAN C Bus (-) is open, shorted to voltage or shorted to ground. 

Possible Causes 

INTERMITIENT CAN C BUS OFF PERFORMANCE DTC 

CAN C BUS DTCs SET IN TIPM 

(065) CAN C BUS (+) CIRCUIT OPEN 

(064) CAN C BUS (-) CIRCUIT OPEN 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Ignition on, engine not running. 
With the scan tool, clear DTCs in the Anti-lock Brake Module. 
Cycle the ignition from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per cycle. 
With the scan tool, select View DTCs in the Anti-lock Brake Module. 

Does the DTC reset and/or remain active? 

Yes »Go to 2 

No »Go to 6 

2. CAN C BUS DTCs SET IN FRONT CONTROL MODULE 

With the scan tool, select View DTCs in the TI PM. 

Are there any active CAN C Bus DTCs? 

Yes »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for 
diagnostic procedures and for further possible causes. 

No »Go to 3 
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3. (065) CAN C BUS (+) CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Anti-lock Brake Module harness connector. 
Disconnect the TIPM C1 harness connector. 
Measure the resistance of the (065) CAN C Bus (+) circuit between the 
Anti-lock Brake Module harness connector and the TIPM C1 harness 
connector. 

Is the resistance above 2.0 ohms? 

Yes »Repair the (065) CAN C Bus (+) circuit for an open. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go to 4 

4. (064) CAN C BUS (-) CIRCUIT OPEN 

Measure the resistance of the (064) CAN C Bus (-) circuit between the 
Anti-lock Brake Module harness connector and the TIPM C1 harness 
connector. 

Is the resistance above 2.0 ohms? 

Yes »Repair the (064) CAN C Bus (-) circuit for an open. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go to 5 
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5. ANTI .. LOCK BRAKE MODULE 

Inspect the wiring between the Anti-lock Brake Module harness connector and the TIPM harness connector. If any 
problems are found. repair as necessary. If no problems are found, view repair. 

Repair 
Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

6. INTERMITTENT CAN C BUS OFF PERFORMANCE DTC 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide. inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test complete. 
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U010o-LOST COMMUNICATION WITH ECMlPCM 
For a complete wiring diagram Refer to Section 8W. 

Diagnostic Test 

1. LOST COMMUNICATION WITH POWERTRAIN CONTROL MODULE (PCM) 

The Anti~lock Brake Module is reporting that network communication has been lost with the Powertrain Control Mod
ule (PCM). 

View repair. 

Repair 
Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for 
diagnostic procedures and for further possible causes. 
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U0101-LOST COMMUNICATION WITH TCM 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
• With the ignition on 
• Battery voltage between 10 and 16 volts 
• 100 fuse installed 

• Set Condition: 
If the Anti-Lock Brakes Module fails to receive bus messages from the TCM for approximately 500 ms. 

Possible Causes 

DTCs RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 

CAN C BUS CIRCUITS OPEN OR SHORTED 

TCM POWER AND GROUND 

PCM DTCs PRESENT 

TCM 

ANTI-LOCK BRAKES MODULE 

Diagnostic Test 

1. VERIFY DTC IS ACTIVE 

NOTE: Verify the 10D fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 

NOTE: If present, diagnose and repair DTC U0002-CAN C BUS OFF PERFORMANCE, DTC U0146-LOST 
COMMUNICATION WITH CENTRAL GATEWAY, or DTC U1502-IMPLAUSIBLE MESSAGE DATA LENGTH 
RECEIVED FROM FCM J BCM before diagnosing this DTC. 
Turn the ignition on. 
With the scan tool, read and record ABS DTCs. 
With the scan tool, read and record Environmental Data (EV Data). 
With the scan tool, erase ABS DTCs. 
Cycle the ignition switch. 
With the scan tool, read ABS DTCs. 

Does this DTC reset? 

Yes »Go To 2 

No »Perform the Stored Lost Communication test procedure. Refer to the table of contents in this section. 
(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING). 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTCs 

With the scan tool, read all active DTCs from all CAN C Bus modules. 

NOTE: Check for CAN C hardware electrical, VIN Missing/Mismatch, battery or ignition related DTCs. 

Does the scan tool display any active DTCs related to the conditions listed above? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in the applicable Section. 

No »Go To 3 
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3. VERIFY THAT THE TCM IS ACTIVE ON THE BUS 

With the scan tool, select ECU View. 
Verify that the TCM is active on the bus. 

Is the TCM active on the bus? 

Yes »Go To 4 

No »Refer to the Table of Contents located in this section for a no response test procedure. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to B - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCs 

With the scan tool, select Network View and select Advanced. 

Is there more than one module with active DTCs "Logged Against" the TCM? 

Yes »Replace/update the TCM in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to B - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Replace the Anti-Lock Brakes Module in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to B - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE (TIPM) 
For a complete wiring diagram Refer to Section aw. 

Diagnostic Test 

1 . LOST COMMUNICATION WITH TIPM 

The Anti-lock Brake Module is reporting that network communication has been lost with the TIPM. 

View repair. 

Repair 
Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for 
diagnostic procedures and for further possible causes. 
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• When Monitored: 
Continuously . 

• Set Condition: 
One of the CAN messages that is assigned to the basic CAN channel was missed by the CAN driver. This 
means that the whole system was very slow in responding to the CAN interrupts. 

Possible Causes 

INTERMITTENT ESP CAN C BUS PERFORMANCE DTC 

CAN C BUS DTCs SET IN TOTALLY INTEGRATED POWER MODULE (TIPM) 

(065) CAN C BUS (+) CI RCUIT OPEN 

(064) CAN C BUS (-) CIRCUIT OPEN 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Ignition on, engine not running. 
With the scan tool, clear DTCs in the Anti-lock Brake Module. 
Cycle the ignition from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per cycle. 
With the scan tool, select View OTCs in the Anti-lock Brake Module. 

Does the DTC reset and/or remain active? 

Yes »Go to 2 

No »Go to 6 

2. CAN C BUS DTCs SET IN TOTALLY INTEGRATED POWER MODULE (TIPM) 

With the scan tool, select View DTCs in the TIPM. 

Are there any active CAN C Bus DTCs? 

Ves »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for 
diagnostic procedures and for further possible causes. 

No »Go to 3 
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3. (065) CAN C BUS (+) CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Anti-lock Brake Module harness connector. 
Disconnect the TIPM C6 harness connector. 
Measure the resistance of the (065) CAN C Bus (+) circuit between the 
Anti-lock Brake Module harness connector and the TIPM C6 harness 
connector. 

Is the resistance above 2.0 ohms? 

Yes »Repair the (065) CAN C Bus (+) circuit for an open. 

No 

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES/ELECTRICAL - DIAGNOSIS AND TESTING) 

» Go to 4 

4. (064) CAN C BUS (-) CIRCUIT OPEN 

Measure the resistance of the (064) CAN C Bus (-) circuit between the 
Anti-lock Brake Module harness connector and the TIPM C6 harness 
connector. 

Is the resistance above 2.0 ohms? 

Yes »Repair the (064) CAN C Bus (-) circuit for an open. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES/ELECTRICAL - DIAGNOSIS AND TESTING) 

No »Go to 5 
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5. ANTI-LOCK BRAKE MODULE 

Inspect the wiring between the Anti-lock Brake Module harness connector and the TIPM harness connector. If any 
problems are found, repair as necessary. If no problems are found, view repair. 

Repair 
RepJace the Anti-lock Brake Module in accordance with the Service Information. 

Perform ABS VERIFICATION TEST· VER 1. (Refer to 5 - BRAKES/ELECTRICAL - DIAGNOSIS AND 
TESTING) 

6. INTERMITTENT ESP CAN C BUS PERFORMANCE DTC 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide. inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuits wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES/ELECTRICAL - DIAGNOSIS AND 
TESTING) 

No »Test complete. 
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• When Monitored: 
Continuously . 

• Set Condition: 
The CAN frame does not receive acknowledgment for a predefined amount of time. 

Possible Causes 

INTERMITIENT CAN C BUS TRANSMIT PERFORMANCE DTC 

CAN C BUS DTCs SET IN TOTALLY INTEGRATED POWER MODULE (TIPM) 

(D65) CAN C BUS (+) CIRCUIT OPEN 

(D64) CAN C BUS (-) CIRCUIT OPEN 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Ignition on, engine not running. 
With the scan tool, select Clear Stored DTCs in the Anti-lock Brake Module. 
Cycle the ignition from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per cycle. 
With the Scan Tool, select View DTCs in the Anti-lock Brake Module. 

Does the DTC reset and/or remain active? 

Ves »Go to 2 

No »Go to 6 

2. CAN C BUS DTCs SET IN TOTALLY INTEGRATED POWER MODULE (TIPM) 

With the Scan Tool, select View DTCs in the TIPM. 

Are there any active CAN C Bus DTCs? 

Yes »Refer to 8 ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for 
diagnostic procedures and for further possible causes. 

No »Go to 3 
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3. (D6S) CAN C BUS (+) CIRCUIT OPEN 

Turn the ignition off. 

Disconnect the Anti-lock Brake Module harness connector. 

Disconnect the TIPM C6 harness connector. 

Measure the resistance of the (065) CAN C Bus (+) circuit between the 
Anti-lock Brake Module harness connector and the TIPM C6 harness 
connector. 

Is the resistance above 2.0 ohms? 

Yes »Repair the (065) CAN C Bus (+) circuit for an open. 

No 

Perform ABS VERIFICATION TEST. (Refer to 5 ~ BRAKES -
STANDARD PROCEDURE) 

» Go to 4 

4. (064) CAN C BUS (-) CIRCUIT OPEN 

Measure the resistance of the (064) CAN C Bus (-) circuit between the 
Anti-lock Brake Module harness connector and the TIPM C6 harness 
connector. 

Is the resistance above 2.0 ohms? 

Ves »Repair the (064) CAN C Bus (-) circuit for an open. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go to 5 
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5. ANTI-LOCK BRAKE MODULE 

Inspect the wiring between the Anti-lock Brake Module harness connector and the TIPM harness connector. If any 
problems are found, repair as necessary. If no problems are found. view repair. 

Repair 
Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

6. INTERMITTENT CAN C BUS TRANSMIT PERFORMANCE DTC 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test complete. 

STANDARD PROCEDURE 
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*ABS VERIFICATION TEST 

Diagnostic Test 

1. ABS VERIFICATION TEST 

WARNING: To avoid personal injury or death, check brake capability is available before road testing. 

NOTE: If the ABM (Anti-Lock Brake Module), SAS (Steering Angle Sensor), Dynamics Sensor was replaced, 
it must be initialized using the scan tool. If not initialized. the ABS indicator will flash continuously with no 
DTCs. To initialize the ABM and clear offsets have wheels pointing straight ahead and follow the directions 
on the scan tool. The drive test requires a 900 turn. If the Dynamics Sensor was replaced, test drive the 
vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 25 kmlh (6 and 
15 mph). 
1. Turn the ignition off. 
2. Connect all previously disconnected components and connectors. 
3. Verify all accessories are turned off and the battery is fully charged. 
4. Verify that the ignition is on, with the scan tool, erase all Diagnostic Trouble Codes from All modules. Start the 
engine and allow it to run for 2 minutes and fully operate the system that was indicating the failure. 
5. Turn the ignition off and wait 5 seconds. Turn the ignition on and using the scan tool, read DTCs from all mod
ules. 
6. If any Diagnostic Trouble Codes are present, return to symptom list and trouble shoot new or recurring symptom. 
NOTE: For Sensor Signal and Pump Motor faults, the ABM must sense all 4 wheels at 12 kmlh (7.5 mph) 
before it will extinguish the ABS indicator. 
7. If there are no DTCs present after turning ignition on, road test the vehicle for at least 5 minutes. Perform several 
anti~lock braking stops. 
8. Again, with the scan tool read DTCs. If any DTCs are present, refer to the Table of Contents in the applicable 
Section for the diagnostic test procedure and troubleshoot the new or recurring symptom. 
9. If there are no Diagnostic Trouble Codes (DTCs) present, and the customer's concern can no longer be dupli
cated. the repair is complete. 

Are any DTCs present or is the original concern sUIl present? 

Yes »Repair is not complete. refer to appropriate symptom. 

No »Repair is complete. 
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ABS - EBC 445 ESP 

DIAGNOSIS AND TESTING 
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• Theory of Operation 
The TIPM monitors the (B29) Primary Brake Switch Signal Circuit (B29) Brake Lamp Switch Output Circuit) for 
three minutes once the set conditions have been met. If the Primary Brake Switch Signal is still active, the stop 
lamps are disabled, and code C1000 is set. The stop lamps are reactivated when the request is present during 
the next key cycle . 

• When Monitored: 
Ignition Switch OFF. 
All Doors Closed. 
CAN Band C are Ready to go to sleep. When Set: 
When the set conditions have been met and the brake switch input has been active for more than 3 consec
utive minutes. 

Possible Causes 

(B29) BRAKE SWITCH NO.1 SIGNAL CIRCUIT OR (L50) BRAKE LAMP SWITCH OUTPUT SHORTED TO 
VOLTAGE 

BRAKE LAMP SWITCH OPERATION 

A8S MODULE 

TIPM 

Diagnostic Test 

1 . GOOD TRIP INDICATED 

Turn the ignition on. 
With the scan tool, read DTC's. 

Does the Good Trip Indicator display NO? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

2. CHECK (B29) PRIMARY BRAKE SWITCH SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 
Using a 12-volt test light connected to ground, back probe the (829) Pri
mary Brake Switch Circuit. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION Diagnostic Pro-
cedure. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 

6 

6 

SWITCH· 

STOP 

LAMP 

816dbc77 
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3. STOP LAMP BRAKE PEDAL SWITCH SHORTED 

Turn the ignition off. 
Disconnect the Stop Lamp Switch harness connector. 
Measure the resistance of the Stop Lamp Switch between (829) Pin 6 
and (A103) Pin 1. 

Is there continuity? 

Yes »Replace the Stop Lamp Switch and then Go To 4 

No »Go To 5 

6 

SWITCH· 

STOP 

LAMP 

4. CHECK (B29) PRIMARY BRAKE SWITCH SIGNAL 'CIRCUIT SHORTED TO VOLTAGE 

Reconnect the Stop Lamp Switch connector. 
Turn the ignition on. 
Using a 12-volt test light connected to ground, back probe the (B29) Pri
mary Brake Switch Circuit. 

Does the test light illuminate? 

YES »Go To 5 

NO »Repair the (829) Primary Brake Switch Circuit shorted to 
voltage. 
Perform ABS -VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

6 

6 
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STOP 

LAMP 
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5 .. 296 BRAKES - ELECTRICAL DIAGNOSTICS ------------- DR 

5. CHECK ABS MODULE BACKFEEDING VOLTAGE TO (B29) PRIMARY BRAKE SWITCH SIGNAL CIRCUIT 

Turn the ignition off. 
Disconnect the ABS Module harness connector. 
Turn the ignition on. 

Using a 12-volt test light connected to ground, test the (B29) Primary 
Brake Switch Circuit. 

Does the test light illuminate? 

YES »Go To 6 

No »Replace the ABS Module 
Perform ABS VERIFICATION TEST. (Refer to 5 • BRAKES -
STANDARD PROCEDURE) 

6 

6 

SWITCH· 
STOP 

LAMP 
816dfb43 

6. CHECK TIPM MODULE BACKFEEDING VOLTAGE TO (B29) PRIMARY BRAKE SWITCH SIGNAL CIRCUIT 

Turn the ignition off. 
Disconnect the TIPM harness connector. 
Turn the ignition on. 
Using a 12-volt test light connected to ground! test the (B29) Primary 
Brake Switch Circuit. 

Does the test light illuminate? 

YES »Repair the short to voltage in the (829) Primary Brake 
Switch Signal circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES· 
STANDARD PROCEDURE) 

6 

6 

SWITCH· 
STOP 

LAMP 
816dfb43 

No »Replace and program the Totally Integrated Power Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
When the Totally Integrated Power Module indicates that the Brake Fluid Level Circuit is less then 0.10 volt. 

Possible Causes 

BRAKE FLUID LEVEL LOW 

(B20) BRAKE FLUID LEVEL SWITCH SIGNAL CIRCUIT IS SHORTED TO GROUND 

BRAKE FLUID LEVEL SWITCH ·INTERNAL FAILURE 

TOTALLY INTEGRATED POWER MODULE (TIPM) -

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE· 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. BRAKE FLUID LEVEL SWITCH SIGNAL VOLTAGE BELOW 0.10 VOLTS 

NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 
With the scan tool, read Fuel level Switch Signal voltage. 

Is the voltage below 0.10 volt? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Periorm ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

2. CHECK BRAKE FLUID LEVEL 

NOTE: Visually inspect for worn brake linings or undersized rotors. 

Was low brake fluid level found? 

Yes »Repair as needed. 
Periorm ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 

3. BRAKE FLUID LEVEL SWITCH INTERNAL FAILURE 

Turn the ignition off. 
Disconnect the Brake Fluid Level Switch harness connector 

Turn the ignition on. 
With the scan tool, read the Brake Fluid Level Switch voltage 

Is the voltage approximately 5 volts? 

Yes »Replace the Brake Fluid Level Switch in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 4 
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4. CHECK THE (B20) BRAKE FLUID LEVEL SWitCH SIGNAL CIRCUIT FOR SHORT TO GROUND 

Turn the ignition off. 
Disconnect the Totally Integrated Power Module harness connector. 
Disconnect the Brake Fluid Level Switch harness connector. 
Measure the resistance of the (B20) Brake Fluid Level circuit in the 
Brake Fluid Level Switch harness connector to ground. 

Is the resistance below 100 ohms? 

Yes »Repair the (B20) Brake Fluid Level circuit for a short to 

No 

ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 A BRAKES A 

STANDARD PROCEDURE) 

» Go To 5 

5. TOTALLY INTEGRATED POWER MODULE (TIPM) 

If there are no possible causes remaining, view repair. 

Repair 

2 

SENSOR· 

BRAKE FLUID 

LEVEL 816eOOa1 

Replace and program the Totally Integrated Power Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 . BRAKES - STANDARD PROCEDURE) 
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• When Monitored: 
With the ignition on and no system under voltage or over voltage condition present. 

• Set Condition: 
If the measured wheel speed sensor feedback voltage is less than .304 volts, the sensor is considered open. 
If the measured wheel speed sensor feedback voltage is greater than 1.39 volts, or if a sensor over current 
condition is detected, the sensor is considered shorted. 
If a shorted or open condition is present for more than 100 msec, the DTC will set. 

Possible Causes 

INTERMITTENT LEFT FRONT WHEEL SPEED SENSOR DTC 

(89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORT TO GROUND 

(88) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

(88) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

(89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(88) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (88) LEFT FRONT WHEEL 
SPEED SENSOR SIGNAL CIRCUIT 

TONE WHEEL 

EXCESSIVE LEFT FRONT WHEEL SPEED SENSOR AIR GAP 

WHEEL BEARING 

LEFT FRONT WHEEL SPEED SENSOR 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, clear DTCs. 
Turn the ignition off. 
Tum the ignition on. 
With the scan tool, select View OTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 15 

2. WHEEL SPEED SENSOR INSPECTION 

Turn the ignition off. 
Inspect the Wheel Speed Sensor for proper mounting. 
Inspect the Wheel Speed Sensor harness and connector. 
Inspect the Wheel Speed Sensor for excessive debris on the sensor. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 
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3. TONE WHEEL DAMAGED/MISSING 

Inspect the Tone Wheel in accordance with the Service Information. 

NOTE: The Tone Wheel Teeth should be perfectly square, not bent or nicked. 

Were any problems found? 

Yes »Replace the Tone Wheet in accordance with the Service Information. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 4 

4. EXCESSIVE WHEEL SPEED SENSOR AIR GAP 

Measure the Wheel Speed Sensor Air Gap in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 5 

5. WHEEL BEARING LOOSE/BINDING 

Inspect the wheel bearings for excessive run out or improper c.learance in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 6 

6. LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Left Front Wheet Speed Sensor harness connector. 
Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector .. Clean/repair as necessary. 
Measure the resistance between the (B9) Left Front Wheel Speed Sen
sor Supply circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 7 

No »Repair the (89) Left Front Wheel Speed Sensor Supply cir-
cuit for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

81965335 
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7. (B8) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (B8) Left Front Wheel Speed Sen
sor Signal circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 8 

No »Repair the (B8) Left Front Wheel Speed Sensor Signal cir· 
cuit for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 

8. (89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

Measure the resistance of the (89) Left Front Wheel Speed Sensor 
Supply circuit. 

fs the resistance below 5 ohms? 

Yes »Go To 9 

No »Repair the open (B9) Left Front Wheel Speed Sensor Sup-
ply circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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9. (B8) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

Measure the resistance of the (B8) Left Front Wheel Speed Sensor Sig
nal circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 10 

No »Repair the open (B8) Left Front Wheel Speed Sensor Sig-
nal circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 
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10. (89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (B9) Left Front Wheel Speed Sensor Supply 
circuit. 

Is there any voltage present? 

Yes »Repair (B9) Left Front Wheel Speed Sensor Supply circuit 
for a short to voltage, 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES 
STANDARD PROCEDURE) 

No »Go To 11 
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11. (88) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (B8) Left Front Wheel Speed Sensor Signal 
circuit. 

Is there any voltage present? 

Yes »Repair the (B8) Left Front Wheel Speed Sensor Signal cir-
cuit for a short to voltage. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 12 

2 

SENSOR

WHEEL 

LEFT 
FRONT 81965460 

12. (89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (B8) LEFT FRONT 
WHEEL SPEED SENSOR SIGNAL CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (B9) Left Front Wheel Speed Sen
sor Supply circuit and the (B8) Left Front Wheel Speed Sensor Signal 
circuit at the Anti-lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair (89) Left Front Wheel Speed Sensor Supply circuit 
for a short to the (88) Left Front Wheel Speed Sensor Sig
nal circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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13. LEFT FRONT WHEEL SPEED SENSOR 

Turn the ignition off. 

Connect the Left Front Wheel Speed Sensor harness connector. 
Measure the resistance between the (B9) Left Front Wheel Speed Sen
sor Supply circuit and (B8) Left Front Wheel Speed Sensor Signal cir
cuit at the Anti-lock Brake Module harness connector. 

NOTE: The resistance should be approximately 1600-2300 ohms at 
76° F (24.5° C). 

Is the resistance within the noted range? 

Yes »Go to 14 

No »Replace the Left Front Wheel Speed Sensor in accordance 
with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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14. ANTI-LOCK BRAKE MODULE 

Turn the ignition off. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

15. WIRING HARNESS INSPECTION 

Turn the ignition off. 

NOTE: Towing the vehicle with ignition ON may set this DTC. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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C1011-LEFT FRONT WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE 
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• When Monitored: 
With the ignition on and no system under voltage or over voltage condition present. 

• Set Condition: 
Each time excessive wheel speed sensor acceleration or deceleration is detected, a fault counter increments. 
If the fault counter exceeds a specified value. the DTC will set. 

Possible Causes 

INTERMITTENT LEFT FRONT WHEEL SPEED SENSOR DTC 

(89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORT TO GROUND 

(88) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(B9) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

(88) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

(89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(88) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (88) LEFT FRONT WHEEL 
SPEED SENSOR SIGNAL CIRCUIT 

TONE WHEEL 

EXCESSIVE LEFT FRONT WHEEL SPEED SENSOR AIR GAP 

WHEEL BEARING 

LEFT FRONT WHEEL SPEED SENSOR 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, clear DTCs. 
Turn the ignition off. 
Turn the ignition on. 
With the scan toof, select View DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 15 

2. WHEEL SPEED SENSOR INSPECTION 

Turn the ignition off. 
Inspect the Wheel Speed Sensor for proper mounting. 
Inspect the Wheel Speed Sensor harness and connector. 
Inspect the Wheel Speed Sensor for excessive debris on the sensor. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perlorm ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 
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3. TONE WHEEL DAMAGED/MISSING 

Inspect the Tone Wheel in accordance with the Service Information. 

NOTE: The Tone Wheel Teeth should be perfectly square, not bent or nicked. 

Were any problems found? 

Yes »Replace the Tone Wheel in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 4 

4 .. EXCESSIVE WHEEL SPEED SENSOR AIR GAP 

Measure the Wheel Speed Sensor Air Gap in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 5 

5. WHEEL BEARING LOOSEIBINDING 

Inspect the wheel bearings for excessive run out or improper clearance in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 6 

6. (B9) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Disconnect the Left Front Wheel Speed Sensor harness connector. 
Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector· Clean/repair as necessary. 
Measure the resistance between the (B9) Left Front Wheel Speed Sen
sor Supply circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 7 

No »Repair the (B9) Left Front Wheel Speed Sensor Supply cir-
cuit for a short to ground. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 
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7. (B8) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (88) Left Front Wheel Speed Sen
sor Signal circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 8 

No »Repair the (88) Left Front Wheel Speed Sensor Signal cir-
cuit for a short to ground. 
Perform A8S VERIFICATION TEST. (Refer to 5 - 8RAKES -
STANDARD PROCEDURE) 

8. (BS) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

Measure the resistance of the (89) Left Front Wheel Speed Sensor 
Supply circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 9 

No »Repair the open (89) Left Front Wheel Speed Sensor Sup-
ply circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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9. (B8) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

Measure the resistance of the (B8) Left Front Wheel Speed Sensor Sig
nal circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 10 
No »Repair the open (B8) Left Front Wheel Speed Sensor Sig-

nal circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) -- 1 
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1 O. (89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (89) Left Front Wheel Speed Sensor Supply 
circuit. 

Is there any voltage present? 

Yes »Repair (B9) Left Front Wheel Speed Sensor Supply circuit 
for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 11 
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11. (B8) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (Ba) Left Front Wheel Speed Sensor Signal 
circuit. 

Is there any voltage present? 

Yes »Repair the (B8) Left Front Wheel Speed Sensor Signal cir-
cuit for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 12 
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12. (89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (88) LEFT FRONT 
WHEEL SPEED SENSOR SIGNAL CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (89) Left Front Wheel Speed Sen
sor Supply circuit and the (B8) Left Front Wheel Speed Sensor Signal 
circuit at the Anti-lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair (89) Left Front Wheel Speed Sensor Supply circuit 
for a short to the (B8) Left Front Wheel Speed Sensor Sig
nal circuit. 
Perform A8S VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 13 
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1 3. LEFT FRONT WHEEL SPEED SENSOR 

Turn the ignition off. 
Connect the Left Front Wheel Speed Sensor harness connector. 
Measure the resistance between the (B9) Left Front Wheel Speed Sen
sor Supply circuit and (B8) Left Front Wheel Speed Sensor Signal cir
cuit at the Anti-lock Brake Module harness connector. 

NOTE: The resistance should be approximately 1600-2300 ohms at 
76° F (24.5° C). 

Is the resistance within the noted range? 

Yes »Go to 14 

No »Replace the Left Front Wheel Speed Sensor in accordance 
with the Service Information. 
Perform ABS VERI FICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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1 4 a ANTI-LOCK BRAKE MODULE 

Turn the ignition off. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

15. WIRING HARNESS INSPECTION 

Turn the ignition off. 

NOTE: Towing the vehicle with ignition ON may set this DTC. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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C1014-LEFT FRONT WHEEL SPEED COMPARATIVE PERFORMANCE 
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• When Monitored: 
With the ignition on, no system under voltage or over voltage condition present, no open or shorted wheel 
speed sensor DTCs set. vehicle not under high acceleration, and vehicle speed greater than O • 

• Set Condition: 
This DTC will set if either one wheel is sensed above a predetermined range for 5000 msec while the other 
wheels are below 20% of maximum velocity of all wheels OR jf more than one wheel is sensed at below 200/0 
of maximum velocity of all wheels while at least one wheel is sensed above a predetermined range. The con
dition must exist for 2 minutes for this DTC to set. 
If the number of missing sensors changes at any update, the fault monitor is reset. 

Possible Causes 

INTERMITTENT LEFT FRONT WHEEL SPEED SENSOR DTC 

(89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORT TO GROUND 

(88) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(89) LEFT FRONT WHEEl, SPEED SENSOR SUPPLY CIRCUIT OPEN 

(B8) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

(B9) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(B8) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(B9) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (B8) LEFT FRONT WHEEL 
SPEED SENSOR SIGNAL CIRCUIT 

TONE WHEEL 

EXCESSIVE LEFT FRONT WHEEL SPEED SENSOR AIR GAP 

WHEEL BEARING 

LEFT FRONT WHEEL SPEED SENSOR 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, clear DTCs. 
Tum the ignition off. 
Tum the ignition on. 

With the scan tool. select View DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 15 

2. WHEEL SPEED SENSOR INSPECTION 

Tum the ignition off. 

Inspect the Wheel Speed Sensor for proper mounting. 
Inspect the Wheel Speed Sensor harness and connector. 

Inspect the Wheel Speed Sensor for excessive debris on the sensor. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 
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3. TONE WHEEL DAMAGED/MISSING 

Inspect the Tone Wheel in accordance with the Service Information. 

NOTE: The Tone Wheel Teeth should be perfectly square, not bent or nicked. 
Were any problems found? 

Yes »Replace the Tone Wheel in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 4 

4. EXCESSIVE WHEEL SPEED SENSOR AIR GAP 

Measure the Wheet Speed Sensor Air Gap in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 5 

5. WHEEL BEARING LOOSE/BINDING 

Inspect the wheel bearings for excessive run out or improper clearance in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 6 

6. (B9) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Left Front Wheel Speed Sensor harness connector. 
Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector - Clean/repair as necessary. 
Measure the resistance between the (B9) Left Front Wheel Speed Sen
sor Supply circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 7 

No »Repair the (89) Left Front Wheel Speed Sensor Supply cir-
cuit for a short to ground. 
Perform A8S VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 
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7. LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (B8) Left Front Wheel Speed Sen
sor Signal circuit and ground. 

Is the resistance above 5.0 ohms? 

Ves »Go To 8 

No »Repair the (B8) Left Front Wheel Speed Sensor Signal cir-
cuit for a short to ground. 
Periorm ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

8. (B9) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

Measure the resistance of the (B9) Left Front Wheel Speed Sensor 
Supply circuit. 

Is the resistance below 5 ohms? 

Yes 

No 
» Go To 9 

» Repair the open (B9) Left Front Wheel Speed Sensor Sup
ply circuit. 
Periorm ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 
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9. (88) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

Measure the resistance of the (B8) Left Front Wheel Speed Sensor Sig
nal circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 10 

No »Repair the open (B8) Left Front Wheel Speed Sensor Sig-
nal circuit. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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10. (89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (89) Left Front Wheel Speed Sensor Supply 
circuit. 

Is there any voltage present? 

Yes »Repair (89) Left Front Wheel Speed Sensor Supply circuit 
for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 11 
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11. (B8) LEFT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO ,VOLTAGE 

Measure the voltage of the (88) Left Front Wheel Speed Sensor Signal 
circujt. 

Is there any voltage present? 

Yes »Repair the (B8) Left Front Wheel Speed Sensor Signal cir-
cuit for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 12 
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12. (89) LEFT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (B8) LEFT FRONT 
WHEEL SPEED SENSOR SIGNAL CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (B9) Left Front Wheel Speed Sen· 
sor Supply circuit and the (B8) Left Front Wheel Speed Sensor Signal 
circuit at the Anti-lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair (B9) Left Front Wheel Speed Sensor Supply circuit 
for a short to the (88) Left Front Wheel Speed Sensor Sig
nal circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 

No »Go To 13 12"NU: :: . . . . . . 
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13. LEFT FRONT WHEEL SPEED SENSOR 

Turn the ignition off. 

Connect the Left Front Wheel Speed Sensor harness connector. 
Measure the resistance between the (B9) Left Front Wheel Speed Sen
sor Supply circuit and (B8) Left Front Wheel Speed Sensor Signal cir
cuit at the Anti-lock Brake Module harness connector. 

NOTE: The resistance should be approximately 1600-2300 ohms at 
76° F (24.5° C). 

Is the resistance within the noted range? 

Yes »Go to 14 

No »Replace the Left Front Wheel Speed Sensor in accordance 
with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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14. ANTI-LOCK BRAKE MODULE 

Turn the ignition off. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

1 5. WIRING HARNESS INSPECTION 

Turn the ignition off. 

NOTE: Towing the vehicle with ignition ON may set this DlC. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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C1 015-RIGHT FRONT WHEEL SPEED SENSOR CIRCUIT 
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• When Monitored: 
With the ignition on and no system under voltage or over voltage condition present. 

• Set Condition: 
If the measured wheel speed sensor feedback voltage is less than .304 volts, the sensor is considered open. 
If the measured wheel speed sensor feedback voltage is greater than 1.39 volts, or if a sensor over current 
condition is detected, the sensor is considered shorted. 
If a shorted or open condition is present for more than 100 msec. the DTC will set. 

Possible Causes 

INTERMITTENT RIGHT FRONT WHEEL SPEED SENSOR DTC 

(87) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORT TO GROUND 

(B6) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

(86) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

(87) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(B6) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (B6) RIGHT FRONT 
WHEEL SPEED SENSOR SIGNAL CIRCUIT 

TONE WHEEL 

EXCESSIVE RIGHT FRONT WHEEL SPEED SENSOR AIR GAP 

WHEEL BEARING 

RIGHT FRONT WHEEL SPEED SENSOR 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. OTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, clear DTCs. 
Turn the ignition off. 
Turn the ignition on. 
With the scan tool, select View DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 15 

2. WHEEL SPEED SENSOR INSPECTION 

Turn the ignition off. 
Inspect the Wheel Speed Sensor for proper mounting. 
Inspect the Wheel Speed Sensor harness and connector. 
Inspect the Wheel Speed Sensor for excessive debris on the sensor. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES/ELECTRICAL - DIAGNOSIS AND TESTING) 

No »Go To 3 
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3. TONE WHEEL DAMAGEDIMISSING 

Inspect the Tone Wheel in accordance with the Service Information. 

NOTE: The Tone Wheel Teeth should be perfectly square, not bent or nicked. 

Were any problems found? 

Yes »Replace the Tone Wheel in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ELECTRICAL - DIAGNOSIS AND TESTING) 

No »Go To 4 

4. EXCESSIVE WHEEL SPEED SENSOR AIR GAP 

Measure the Wheel Speed Sensor Air Gap in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ELECTRICAL - DIAGNOSIS AND TESTING) 

No »Go To 5 

5. WHEEL BEARING LOOSE/BINDING 

Inspect the wheel bearings for excessive run out or improper clearance in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ELECTRICAL - DIAGNOSIS AND TE~TING) 

No »Go To 6 

6. (87) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Right Front Wheel Speed Sensor harness connector. 
Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector - Clean/repair as necessary. 
Measure the resistance between the (B7) Right Front Wheel Speed 
Sensor Supply circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 7 

No »Repair the (B7) Right Front Wheel Speed Sensor Supply 
circuit for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKESI 
ELECTRICAL· DIAGNOSIS AND TESTING) 
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7. (86) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (86) Right Front Wheel Speed 
Sensor Signal circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 8 

No »Repair the (86) Right Front Wheel Speed Sensor Signal cir-
cuit for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKESI 
ELECTRICAL - DIAGNOSIS AND TESTING) 

2 ~-:"--2 

8. (87) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

Measure the res'lstance of the (B7) Right Front Wheel Speed Sensor 
Supply circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 9 

No »Repair the open (B7) Right Front Wheel Speed Sensor 
Supply circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKESI 
ELECTRICAL - DIAGNOSIS AND TESTING) 
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9. (B6) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

Measure the resistance of the (86) Right Front Wheel Speed Sensor 
Signal circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 10 

No »Repair the open (86) Right Front Wheel Speed Sensor Sig-
nal circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ 
ELECTRICAL - DIAGNOSIS AND TESTING) 
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10. (B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (87) Right Front Wheel Speed Sensor Sup
ply circuit. 

Is there any voltage present? 

Yes »Repair (B7) Right Front Wheel Speed Sensor Supply circuit 
for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ 
ELECTRICAL - DIAGNOSIS AND TESTING) 

No »Go To 11 
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11. (B6) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT, SHORTED "fO'YOLTAGE 

Measure the voltage of the (86) Right Front Wheel Speed Sensor Sig
nal circuit. 

Is there any voltage present? 

Yes »Repair the (86) Right Front Wheel Speed Sensor Signal cir-
cuit for a short to voltage. 
Perform A8S VERIFICATION TEST. (Refer to 5 - BRAKES/ 
ELECTRICAL - DIAGNOSIS AND TESTING) 

No »Go To 12 
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12. (87) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (B6) RIGHT FRONT 
WHEEL SPEED SENSOR SIGNAL CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (B7) Right Front Wheel Speed 
Sensor Supply circuit and the (86) Right Front Wheel Speed Sensor 
Signal circuit at the Anti-lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair (B7) Right Front Wheel Speed Sensor Supply circuit 

No 

for a short to the (86) Right Front Wheel Speed Sensor Sig
nal circuit. 
Perform ASS VERIFICATION TEST. (Refer to 5 - 8RAKEs/ 
ELECTRICAL - DIAGNOSIS AND TESTING) 

» Go To 13 

8196eOf1 
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13. RIGHT FRONT WHEEL SPEED SENSOR 

Tum the ignition off. 
Connect the Right Front Wheel Speed Sensor harness connector. 
Measure' -the resistance between the (B7) Right Front Wheel Speed 
Sensor Supply circuit and (B6) Right Front Wheel Speed Sensor Signal 
circuit at the Anti-lock Brake Module harness connector. 

NOTE: The resistance should be approximately 1600-2300 ohms at 
76° F (24.5° e). 

Is the resistance within the noted range? 

Yes »Go to 14 

No »Replace the Right Front Wheel Speed Sensor in accor-
dance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ 
ELECTRICAL - DIAGNOSIS AND TESTING) 

14. ANTI-LOCK BRAKE MODULE 

Turn the ignition off. 

MODUU!!. 

ANn-UICK 
BRAICU 

("WALJ 

Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors, Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 

30 
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Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ELECTRICAL - DIAGNOSIS AND TESTING) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ELECTRICAL - DIAGNOSIS AND TESTING) 

1 5. WIRING HARNESS INSPECTION 

Turn the ignition off. 

NOTE: Towing the vehicle with ignition ON may set this DTC. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with th~ Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ELECTRICAL - DIAGNOSIS AND TESTING) 

No »Test Complete. 
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C101C-RIGHT FRONT WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE 
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• When Monitored: 
With the ignition on and no system under voltage or over voltage condition present. 

• Set Condition: 
Each time excessive wheel speed sensor acceleration or deceleration is detected, a fault counter increments. 
If the fault counter exceeds a specified value, the DTC will set. 

Possible Causes 

INTERMITTENT RIGHT FRONT WHEEL SPEED SENSOR DTC 

(87) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORT TO GROUND 

(86) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(87) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

(86) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

(87) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(86) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (B6) RIGHT FRONT 
WHEEL SPEED SENSOR SIGNAL CIRCUIT 

TONE WHEEL 

EXCESSIVE RIGHT FRONT WHEEL SPEED SENSOR AIR GAP 

WHEEL BEARING 

RIGHT FRONT WHEEL SPEED SENSOR 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, clear DTCs. 
Tum the ignition off. 
Turn the ignition on. 
With the scan tool, select View DTes. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 15 

2. WHEEL SPEED SENSOR INSPECTION 

Turn the ignition off. 
Inspect the Wheel Speed Sensor for proper mounting. 
Inspect the Wheel Speed Sensor harness and connector. 
Inspect the Wheel Speed Sensor for excessive debris on the sensor. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 



5 • 330 BRAKES .. ELECTRICAL DIAGN'OSTICS -------------- DR 

3. TONE WHEEL DAMAGEDIMISSING 

Inspect the Tone Wheel in accordance with the Service Information. 

NOTE: The Tone Wheel Teeth· should' be perfectly square, not bent or nicked. 

Were any problems found? 

Yes »Replace the Tone Wheel in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 ·-BRAKES - STANDARD PROCEDURE) 

No »Go To 4 

4. EXCESSIVE WHEEL SPEED. SENSOR AIR GAP 

Measure the Wheel Speed Sensor Air Gap in accordance with the Service Information. ' 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer'to 5 - BRAKES· STANDARD 'PROCEDURE) 

No »Go To 5 

5. WHEEL BEARING LOOSE/BINDING 

Inspect the wheel bearings for excessive run out or improper clearance in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. ·(Refer to 5 - BRAKES • STANDARD PROCEDURE) 

No »Go To 6 

6. RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Right Front Wheel Speed Sensor harness connector. 
Disconnect the Anti·lock Brake Module harness connector. 

NOTE: Check connector - Clean/repair as necessary. 
Measure the resistance between the (B7) Right Front Wheel Speed 
Sensor Supply circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 7 

No » Repair the (B7) Right Front Wheel Speed Sensor Supply 
circuit for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

2 
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FRONT 
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7. (B6) RIGHT FRONT WHEEL SPEED· SENSOR SIGNAL ClRCUIT SHORTED TO GROUND 

Measure the resistance between the (B6) Right Front Wheel Speed 
Sensor Signal circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 8 

No »Repair the (B6) Right Front Wheel Speed Sensor Signal cir· 
cuit for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 

2 !--ioo...,;,;"",--2 
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8. (87) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

Measure the resistance of the (87) Right Front Wheel Speed Sensor 
Supply circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 9 

No »Repair the open (B7) Right Front Wheel Speed Sensor 
Supply circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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'W 
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9. (B6) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

Measure the resistance of the (BS) Right Front Wheel Speed Sensor 
Signal circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 10 

No »Repair the open (BS) Right Front Wheel Speed Sensor Sig· 
nal circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 

21 
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rl 

10. (B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (B7) Right Front Wheel Speed Sensor Sup
ply circuit. 

Is there any voltage present? 

Yes »Repair (B7) Right Front Wheel Speed Sensor Supply circuit 
for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 

No »Go To 11 
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11. (86) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (B6) Right Front Wheel Speed Sensor Sig
nal circuit. 

Is there any voltage present? 

Yes »Repair the (B6) Right Front Wheel Speed Sensor Signal cir-
cuit for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 12 

~~--2 
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12. (87) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (86) RIGHT FRONT 
WHEEL SPEED SENSOR SIGNAL CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (B7) Right Front Wheel Speed 
Sensor Supply circuit and the (B6) Right Front Wheel Speed Sensor 
Signal circuit at the Anti-lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair (B7) Right Front Wheel Speed Sensor Supply circuit 
for a short to the (B6) Right Front Wheel Speed Sensor Sig
nal circuit. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 13 

8196eOf1 
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1 3. RIGHT FRONT WHEEL SPEED SENSOR 

Turn the ignition off. 

Connect the Right Front Wheel Speed Sensor harness connector. 
Measure the resistance between the (B7) Right Front Wheel Speed 
Sensor Supply circuit and (B6) Right Front Wheel Speed Sensor Signal 
circuit at the Anti-lock Brake Module harness connector. 

NOTE: The resistance should be approximately 1600-2300 ohms at 
76° F (24.5° C). 

Is the resistance within the noted range? 

Yes »Go to 14 

No » Replace the Right Front Wheel Speed Sensor in accor
dance with the Service Information. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

14. ANTI-LOCK BRAKE MODULE 

Turn the ignition off. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

15. WIRING HARNESS INSPECTION 

Turn the ignition off. 

NOTE: Towing the vehicle with ignition ON may set this DTC. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 

81968Of1 
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C101F-RIGHT FRONT WHEEL SPEED COMPARATIVE PERFORMANCE 
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• When Monitored: 
With the ignition on, no system under voltage or over voltage condition present, no open or shorted wheel 
speed sensor DTCs set, vehicle not under high acceleration, and vehicle speed greater than O. 

• Set Condition: 
This DTC will set if either one wheel is sensed above a predetermined range for 5000 msec while the other 
wheels are below 200/0 of maximum velocity of aU wheels OR if more than one wheel is sensed at below 20% 
of maximum velocity of aU wheels while at least one wheel is sensed above a predetermined range. The con
dition must exist for 2 minutes for this DTC to set. 
If the number of missing sensors changes at any update, the fault monitor is reset. 

Possible Causes 

INTERMITIENT RIGHT FRONT WHEEL SPEED SENSOR DTC 

(B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORT TO GROUND 

(B6) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(87) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

(B6) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

(B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

{B6} RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (B6) RIGHT FRONT 
WHEEL SPEED SENSOR SIGNAL CIRCUIT 

TONE WHEEL 

EXCESSIVE RIGHT FRONT WHEEL SPEED SENSOR AIR GAP 

WHEEL BEARING 

RIGHT FRONT WHEEL SPEED SENSOR 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, clear DTCs. 

Turn the ignition off. 

Turn the ignition on. 
With the scan tool, select View DTCs. 

Is the status Active for this Drc? 

Yes »Go To 2 

No »Go To 15 

2. WHEEL SPEED SENSOR INSPECTION 

Turn the ignition off. 
Inspect the Wheel Speed Sensor for proper mounting. 
Inspect the Wheel Speed Sensor harness and connector. 
Inspect the Wheel Speed Sensor for excessive debris on the sensor. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 
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3. TONE WHEEL DAMAGED/MISSING 

Inspect the Tone Wheel in accordance with the Service Information. 

NOTE: The Tone Wheel Teeth should be perfectly square, not bent or nicked. 

Were any problems found? 

Yes »Replace the Tone Wheel in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 4 

4. EXCESSIVE WHEEL SPEED SENSOR AIR GAP 

Measure the Wheel Speed Sensor Air Gap in accordance with the Service Information. 

Were any problems found? 

Yes »Repa;r as necessary in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 5 

5. WHEEL BEARING LOOSE/BINDING 

Inspect the wheel bearings for excessive run out or improper clearance in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 • BRAKES - STANDARD PROCEDURE) 

No »Go To 6 

6. (B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Right Front Wheel Speed Sensor harness connector. 
Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector - Clean/repair as necessary_ 
Measure the resistance between the (B7) Right Front Wheel Speed 
Sensor Supply circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 7 

No »Repair the (B7) Right Front Wheel Speed Sensor Supply 
circuit for a short to ground. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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7. (86) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (B6) Right Front Wheel Speed 
Sensor Signal circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 8 

No »Repair the (B6) Right Front Wheel Speed Sensor Signal cir-
cuit for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

2 ~""';"';""--2 

8. (87) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

Measure the resistance of the (B7) Right Front Wheel Speed Sensor 
Supply circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 9 

No »Repair the open (B7) Right Front Wheel Speed Sensor 
Supply circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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9. (B6) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

Measure the resistance of the (B6) Right Front Wheel Speed Sensor 
Signal circuit. 

18 the resistance below 5 ohms? 

Ves »Go To 10 

No »Repair the open (B6) Right Front Wheel Speed Sensor Sig-
nal circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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10. (B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLV CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (B7) Right Front Wheel Speed Sensor Sup
ply circuit. 

Is there any voltage present? 

Ves »Repair (B7) Right Front Wheel Speed Sensor Supply circurt 
for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 

No »Go To 11 

2 

SI!N8OIt

WHEEL 

RIGHT 

FROHT 

11 11 n 
30 

• • 
• I 

: :: ~ 
: a. .. ... .. .. .. . ' : -: -== . .. 
I I 
• I 

\) 

8196eOe9 



5 .. 340 BRAKES .. ELECTRICAL DIAGNOSTICS -------------- DR 

11. (B6) RIGHT FRONT WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (B6) Right Front Wheel Speed Sensor Sig
nal circuit. 

Is there any voltage present? 

Yes »Repair the (B6) Right Front Wheel Speed Sensor Signal cir-
cuit for a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 12 
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12. (B7) RIGHT FRONT WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (B6) RIGHT FRONT 
WHEEL SPEED SENSOR SIGNAL CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (87) Right Front Wheel Speed 
Sensor Supply circuit and the (86) Right Front Wheel Speed Sensor 
Signal circuit at the Anti-lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair (B7) Right Front Wheel Speed Sensor Supply circuit 
for a short to the (B6) Right Front Wheel Speed Sensor Sig
nal circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 13 
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13. RIGHT FRONT WHEEL SPEED SENSOR 

Tum the ignition off. 
Connect the Right Front Wheel Speed Sensor harness connector. 
Measure the resistance between the (B7) Right Front Wheel Speed 
Sensor Supply circuit and (B6) Right Front Wheel Speed Sensor Signal 
circuit at the Anti-lock Brake Module harness connector. 

NOTE: The resistance should be approximately 1600-2300 ohms at 
76° F (24.5° C). 

Is the resistance within the noted range? 

Yes »Go to 14 

No »Replace the Right Front Wheel Speed Sensor in accor-
dance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 

14. ANTI-LOCK BRAKE MODULE 

Turn the ignition off. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

15. WIRING HARNESS INSPECTION 

Turn the ignition off. 

NOTE: Towing the vehicle with ignition ON may set this DTC. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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C102o-LEFT REAR WHEEL SPEED SENSOR CIRCUIT 
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• When Monitored: 
With the ignition on and no system under voltage or over voltage condition present. 

• Set Condition: 
If the measured wheel speed sensor feedback voltage is less than .304 volts, the sensor is considered open. 
If the measured wheel speed sensor feedback voltage is greater than 1.39 volts, or if a sensor over current 
condition is detected, the sensor is considered shorted. 
If a shorted or open condition is present for more than 100 msec, the DTC will set. 

Possible Causes 

INTERMITTENT REAR WHEEL SPEED SENSOR DTC 

(84) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORT TO GROUND 

(83) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(B4) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

(B3) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

(84) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(B3) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(84) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (B3) REAR WHEEL SPEED 
SENSOR SIGNAL CIRCUIT 

TONE WHEEL 

EXCESSIVE REAR WHEEL SPEED SENSOR AIR GAP 

WHEEL BEARING 

REAR WHEEL SPEED SENSOR 

ANTI·LOCK BRAKE MODULE 

Diagnostic Test 

1. DTe IS ACTIVE 

Turn the ignition on. 

With the scan tool, clear DTCs. 
Turn the ignition off. 

Turn the ignition on. 
With the scan tool, select View DTCs. 

Is the status Active for this DTC? 

Ves »Go To 2 

No »Go To 15 

2. WHEEL SPEED SENSOR INSPECTION 

Turn the ignition off. 

Inspect the Wheel Speed Sensor for proper mounting. 

Inspect the Wheel Speed Sensor hamess and connector. 

Inspect the Wheel Speed Sensor for excessive debris on the sensor. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 
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3. TONE WHEEL DAMAGED/MISSING 

Inspect the Tone Wheel in accordance with the Service Information. 

NOTE: The Tone Wheel Teeth should be perfectly square, not bent or nicked. 

Were any problems found? 

Yes »Replace the Tone Wheel in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 4 

4. EXCESSIVE WHEEL SPEED SENSOR AIR GAP 

Measure the Wheel Speed Sensor Air Gap in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 5 

5. WHEEL BEARING LOOSE/BINDING 

Inspect the wheel bearings for excessive run out or improper clearance in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 6 

REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Rear Wheel Speed Sensor harness connector. 
Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector - Clean/repair as necessary. 
Measure the resistance between the (84) Rear Wheel Speed Sensor 
Supply circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 7 

No »Repair the (B4) Rear Wheel Speed Sensor Supply circuit 
for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

SENSOR
WHI!I!L 

8PEED-ABS· 

LEFT 
REAR 
(ESP) 

81971884 
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7. (83) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (B3) Rear Wheel Speed Sensor 
Signal circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 8 

No »Repair the (B3) Rear Wheel Speed Sensor Signal circuit for 
a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

8. (84) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

Measure the resistance of the (B4) Rear Wheel Speed Sensor Supply 
circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 9 

No »Repair the open (B4) Rear Wheel Speed Sensor Supply cir-
cuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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9. (83) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

Measure the resistance of the (83) Rear Wheel· Speed Sensor Signal 
circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 10 

No »Repair the open (83) Rear Wheel Speed Sensor Signal cir-
cuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 

1 O. (84) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT 
SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (84) Rear Wheel Speed Sensor Supply cir
cuit. 

Is there any voltage present? 

Yes »Repair (84) Rear Wheel Speed Sensor Supply circuit for a 

No 

short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 

» Go To 11 

17 

SENSOR

WHEEL 
SPEED-A88-
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REAR 
(UP) 
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11. (83) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (B3) Rear Wheel Speed Sensor Signal cir
cuit. 

Is there any voltage present? 

Yes »Repair the (B3) Rear Wheel Speed Sensor Signal circuit for 
a short to voltage. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 

No »Go To 12 

SENSOR. 

WHEEL 

SPEED-A88-

LEFT 
REAR 

(ESP) 

81971ab2 

12. (84) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (83) REAR WHEEL SPEED 
SENSOR SIGNAL CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (84) Rear Wheel Speed Sensor 
Supply circuit and the (B3) Rear Wheel Speed Sensor Signal circuit at 
the Anti-lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair (B4) Rear Wheel Speed Sensor Supply circuit for a 
short to the (83) Rear Wheel Speed Sensor Signal circuit. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 13 

17 

81971aba 
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13. REAR WHEEL SPEED SENSOR 

Turn the ignition off. 

Connect the Rear Wheel Speed Sensor harness connector. 
Measure the resistance between the (B4) Rear Wheel Speed Sensor 
Supply circuit and (B3) Rear Wheel Speed Sensor Signal circuit at the 
Anti-lock Brake Module harness connector. 

NOTE: The resistance should be approximately 1600-2300 ohms at 
76° F (24.5° C). 

Is the resistance within the noted range? 

Yes »Go to 14 

No »Replace the Rear Wheel Speed Sensor in accordance with 
the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

14. ANTI-LOCK BRAKE MODULE 

Turn the ignition off. 

17 

MODUL£

AJm.4.OCK 

BRAKES 

(AWALI 

Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES .. STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

15. WIRING HARNESS INSPECTION 

Turn the ignition off. 

NOTE: Towing the vehicle with ignition ON may set this DTC. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES .. STANDARD PROCEDURE) 

No »Test Complete. 

81971aba 
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C1027-LEFT REAR WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the ignition on . 

• Set Condition: 
When the Left Rear WSS Signal is intermittently missing a vehicle speed above 40 km/h (25 mph) or erratic 
wheel speed signal during acceleration or sensed wheel speed is different from other wheels. 

Possible Causes 

LEFT REAR WSS LOOSE - 83, 84 CIRCUITS/CONNECTORITERMINAL DAMAGE 

LEFT REAR TONE WHEEL DAMAGE 

LEFT REAR WHEEL BEARING DAMAGE 

IMPROPER LEFT REAR TIRE PRESSURE/MISMATCHED TIRES 

LEFT REAR WSS 

ANTI~LOCK BRAKE MODULE 

Diagnostic Test 

1. CHECK FOR DTC C1027-LEFT REAR WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE 

NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 
With the scan tool, record and erase DTCs. 
Road test the vehicle over 40 km/h (25 mph). 

NOTE: Vehicle must be driven above 40 kmlh (25 mph) for set conditions to be meet. 
With the scan tool, read DTCs. 

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 kmlh (7.5 mph) before it will extinguish 
the ABS indicators. 

Does the scan tool display: C1027 .. LEFT REAR WHEEL SPEED SENSOR SIGNAL ERRATIC PERFOR
MANCE active? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 .. BRAKES - DIAGNOSIS AND TEST
ING) 

2. CHECK WHEEL SPEED SENSOR SIGNALS 

Turn the ignition on. 

With the scan tool, monitor and graph ALL the WSS speeds and compare graph while an assistant drives the vehi
cle. 

NOTE: If graph shows periodic dropouts pay close attention to the tone wheel. 
Slowly accelerate as straight as possible from a stop to 40 km/h (25 mph). 

Is the Left Rear WSS speed showing 0 kmlh (0 mph) or not matching other wheel speeds? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform A8S VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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3. CHECK FOR IMPROPER LEFT REAR TIRE PRESSUREIMISMATCHED TIRES 

Tum the ignition off. 
Check and adjust the Left Rear Tire pressure. 
Check and adjust all other tire pressures. 
Inspect for mismatched tires on vehicle. 

Is the Left Rear Tire improperly. inflated or mismatched tires on vehicle? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Go To 4 

4. CHECK LEFT REAR WSS LOOSENESS, INSPECT B4, B5 CIRCUITSITERMINALS FOR DAMAGE 

NOTE: Check all terminals for broken, bent, pushed out. or corroded terminals 
Inspect the Anti-Lock Brake Module harness connector! Left Rear WSS, and Left Rear WSS harness connector 
Inspect the Left Rear WSS for looseness, excessive corrosion and not property fastened. 
Inspect the (B3) Left Rear WSS Signal and (84) Left Rear WSS Supply circuits between the Left Rear WSS and 
Anti-Lock Brake Module for damage. 

Is the Left Rear WSS loose or any of the wiring/connectors/terminals damaged? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES· STANDARD PROCEDURE). 

No »Go To 5 

5. CHECK LEFT REAR WHEEL SPEED SENSOR FOR DAMAGE 

Remove the Left Rear Wheel Speed Sensor 
Inspect the Left Rear Wheel Speed Sensor face for damage. 

Is the Left Rear Wheel Speed Sensor damaged? 

Yes »Replace sensor and hub assembly. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Go To 6 

6. CHECK LEFT REAR TONE WHEEL FOR DAMAGE 

Inspect the Left Rear Tone Wheel for damage, missing teeth, cracks, corrosion or looseness. 

NOTE: The Tone Wheel teeth should be perfectly square. not bent, or nicked. 

Is the Left Rear Tone Wheel damaged? 

Ves »Repair as necessary. 
Perform ABS VERiFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Go To 7 
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7. CHECK LEFT REAR WHEEL BEARING FOR DAMAGE 

Inspect the Left Rear wheel bearing for excessive runout or clearance. 

NOTE: Refer to the appropriate service information, if necessary, for procedures or specifications. 

Is the Left Rear Wheel Bearing Damaged? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Go To 8 

8. LEFT REAR WHEEL SPEED SENSOR 

Replace the Left Rear Wheel Speed Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
Road test the vehicle over 40 km/h (25 mph). 

NOTE: Vehicle must be driven above 40 kmlh (25 mph) for set conditions to be meet. 
With the scan tool. read ABS DTCs. 

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 kmlh (7.5 mph) before it will extinguish 
the ABS Indicators. 

Did DTC C1027-LEFT REAR WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE reset? 

Yes »Replace the Anti-Lock Brakes Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES· STANDARD PROCEDURE). 

No »Test Complete. 
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C102A-LEFT REAR WHEEL SPEED COMPARATIVE PERFORMANCE 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
With the ignition on . 

• Set Condition: 
When the Left Rear WSS reading is different from the readings received from the other WSS's at a vehicle 
speed above 40 km/h (25 mph). The Anti-Lock Brake Module compares WSS readings from side-to-side on an 
axle and front -to-rear. 

Possible Causes 

LEFT REAR WSS LOOSE - B3, B4 CIRCUITS/CONNECTORITERMINAL DAMAGE 

IMPROPER LEFT REAR TIRE PRESSURE/MISMATCHED TIRES 

LEFT REAR TONE WHEEL DAMAGE 

LEFT REAR WSS 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. CHECK FOR DTC C102A-LEFT REAR WHEEL SPEED COMPARATIVE PERFORMANCE 

NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 

With the scan tool, record and erase DTes. 

Road test the vehicle over 40 km/h (25 mph). 

NOTE: Vehicle must be driven above 40 kmlh (25 mph) for set conditions to be meet. 
With the scan tool, read DTCs. 

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 kmlh (7.5 mph) before it will extinguish 
the ABS indicators. 

Does the scan tool display: C102A-LEFT REAR WHEEL SPEED COMPARATIVE PERFORMANCE active? 

Yes »Go To 3 

No »Go To 2 

• CHECK WHEEL SPEED SENSOR SIGNALS 

Turn the ignition on. 
With the scan tool, monitor and graph ALL the WSS speeds and compare graph while an assistant drives the vehi
cle. 

NOTE: If graph shows periodic dropouts pay close attention to the tone wheel. 
Slowly accelerate as straight as possible from a stop to 40 km/h (25 mph). 

Is the Left Rear WSS speed showing 0 km/h (0 mph) or not matching other wheel speeds? 

Yes »Go To 3 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Refer to the ABS-INTERMITIENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST
ING) 
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3. CHECK FOR IMPROPER LEFT REAR TIRE PRESSURE/MISMATCHED TIRES 

Turn the ignition off. 
Check and adjust the Left Rear lire pressure. 
Check and adjust all other tire pressures. 
Inspect for mismatched tires on vehicle. 

Is the Left Rear Tire improperly inflated or mismatched tires on vehicle? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Go To 4 

4. CHECK LEFT REAR WSS LOOSENESS, INSPECT 83, B4 CIRCUITSITERMINALS FOR DAMAGE 

NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals 
Inspect the Anti-lock Brake Module harness connector, Left Rear WSS, and Left Rear WSS harness connector. 
Inspect the Left Rear WSS for loosenessf excessive corrosion and not properly fastened. 
Inspect the (B3) Left Rear WSS Signal and (B4) left Rear WSS Supply circuits between the Left Rear WSS and 
Anti-Lock Brake Module for damage. 

Is the Left Rear WSS loose or any of the wiring/connectors/terminals damaged? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Go To 5 

5. CHECK LEFT REAR WHEEL SPEED SENSOR FOR DAMAGE 

Remove the Left Rear Wheel Speed Sensor 
Inspect the Left Rear Wheel Speed Sensor face for damage. 

Is the Left Rear Wheel Speed Sensor damaged? 

Yes »Replace sensor and hub assembly. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No »Go To 6 

6. CHECK LEFT REAR TONE WHEEL FOR DAMAGE 

Inspect the Left Rear Tone Wheel for damage, missing teeth, cracks, corrosion or looseness. 

NOTE: The Tone Wheel teeth should be perfectly square, not bent, or nicked. 

Is the Left Rear Tone Wheel damaged? 

Yes »Repair as necessary. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No »Go To 7 
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7. LEFT REAR WHEEL SPEED SENSOR 

Replace the Left Rear Wheel Speed Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES • STANDARD PROCEDURE). 
Road test the vehicle over 40 kmJh (25 mph). 

NOTE: Vehicle must be driven above 40 kmlh (25 mph) for set conditions to be meet. 
With the scan tool, read ABS DTCs. 

NOTE: The Anti·Lock Brake Module must sense ALL 4 wheels at 12 km/h (7.5 mph) before it will extinguish 
the ABS indicators. 

Did DTC C102A-LEFT REAR WHEEL SPEED COMPARATIVE PERFORMANCE reset? 

Yes » Replace the Anti-Lock Brakes Module in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No » Test Complete. 

--._'-----
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C102B-RIGHT REAR WHEEL SPEED SENSOR CIRCUIT 
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• When Monitored: 
With the ignition on and no system under voltage or over voltage condition present. 

• Set Condition: 
If the measured wheel speed sensor feedback voltage is less than .304 volts, the sensor is considered open. 
11 the measured wheel speed sensor feedback voltage is greater than 1.39 volts, or if a sensor over current 
condition is detected, the sensor is considered shorted. 
If a shorted or open condition is present for more than 100 msec, the DTC will set. 

Possible Causes 

INTERMITTENT REAR WHEEL SPEED SENSOR DTC 

(82) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORT TO GROUND 

(81) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(82) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

(81) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

(82) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(81) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(B2) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (B1) REAR WHEEL SPEED 
SENSOR SIGNAL CIRCUIT 

TONE WHEEL 

EXCESSIVE REAR WHEEL SPEED SENSOR AIR GAP 

WHEEL BEARING 

REAR WHEEL SPEED SENSOR 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, clear DTCs. 

Turn the ignition off. 
Turn the ignition on. 
With the scan tool, select View DTCs. 

Is the status Active for this OTC? 

Yes »Go To 2 

No »Go To 15 

2. WHEEL SPEED SENSOR INSPECTION 

Turn the ignition off. 
Inspect the Wheel Speed Sensor for proper mounting. 
Inspect the Wheel Speed Sensor harness and connector. 
Inspect the Wheel Speed Sensor for excessive debris on the sensor. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 
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3. TONE WHEEL DAMAGEDIMISSING 

Inspect the Tone Wheel in accordance with the Service Information. 

NOTE: The Tone Wheel Teeth should be perfectly square, not bent or nicked. 

Were any problems found? 

Yes »Replace the Tone Wheel in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARQ PROCEDURE) 

No »Go To 4 

4. EXCESSIVE WHEEL SPEED SENSOR AIR GAP 

Measure the Wheel Speed Sensor Air Gap in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 5 

5 .. WHEEL BEARING LOOSE/BINDING 

Inspect the wheel bearings for excessive run out or improper clearance in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 6 

6. (B2) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Rear Wheel Speed Sensor harness connector. 
Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector - Clean/repair as necessary. 
Measure the resistance between the (82) Rear Wheel Speed Sensor 
Supply circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 7 

No »Repair the (B2) Rear Wheel Speed Sensor Supply circuit 
for a short to ground. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 
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7. (81) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (B 1) Rear Wheel Speed Sensor 
Signal circuit and ground. 

Is the resistance above 5.0 ohms? 

Ves »Go To 8 

No »Repair the (81) Rear Wheel Speed Sensor Signal circuit for 
a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

8. (82) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

Measure the resistance of the (82) Rear Wheel Speed Sensor Supply 
circuit. 

Is the resistance below 5 ohms? 

Ves »Go To 9 

No »Repair the open (B2) Rear Wheel Speed Sensor Supply cir-
cuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 
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9. (81) REAR WHEEL SPEED' SENSOR SIGNAL CIRCUIT OPEN 

Measure the resistance of the (B 1) Rear Wheel Speed Sensor Signal 
circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 10 

No »Repair the open (B1) Rear Wheel Speed Sensor Signal cir-
cuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

10. (82) RE~R WHEEL SPEED SENSOR SUPPLY CIRCUIT 
SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (B2) Rear Wheel Speed Sensor Supply cir
cuit. 

Is there any voltage present? 

Yes »Repair (B2) Rear Wheel Speed Sensor Supply circuit for a 

No » 

short to voltage. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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11. (81) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (81) Rear Wheel Speed Sensor Signal cir
cuit. 

Is there any voltage present? 

Yes »Repair the (81) Rear Wheel Speed Sensor Signal circuit for 

No 

a short to voltage. 

Perform A8S VERIFICATION TEST. (Refer to 5 ~ BRAKES -
STANDARD PROCEDURE) 

» Go To 12 
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12. (82) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (81) REAR WHEEL SPEED 
SENSOR SIGNAL CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (82) Rear Wheel Speed Sensor 
Supply circuit and the (81) Rear Wheel Speed Sensor Signal circuit at 
the Anti-lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair (82) Rear Wheel Speed Sensor Supply circuit for a 
short to the (81) Rear Wheel Speed Sensor Signal circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES· 
STANDARD PROCEDURE) 

No »Go To 13 
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13. REAR WHEEL SPEED SENSOR 

Turn the ignition off. 
Connect the Rear Wheel Speed Sensor harness connector. 
Measure the resistance between the (B2) Rear Wheel Speed Sensor 
Supply circuit and (B 1) Rear Wheel Speed Sensor Signal circuit at the 
Anti-lock Brake Module harness connector. 

NOTE: The resistance should be approximately 1600-2300 ohms at 
76° F (24.5° C). 

Is the resistance within the noted range? 

Yes »Go to 14 

No »Replace the Rear Wheel Speed Sensor in accordance with 
the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5· BRAKES -
STANDARD PROCEDURE) 
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14. ANTI-LOCK BRAKE MODULE 

Turn the ignition off. 

• I 

~ 

1110001.8-
ANTIoLOCK 

81W<!!8 
(AWALI 

\J 

Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

15. WIRING HARNESS INSPECTION 

Turn the ignition off. 

NOTE: Towing the vehicle with ignition ON may set this OTe. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken. bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 

4e 
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C1032-RIGHT REAR WHEEL SPEED SENSOR SIGNAL ERRATIC PERFORMANCE 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
With the ignition on and no system under voltage or over voltage condition present. 

• Set Condition: 
If the measured wheel speed sensor feedback voltage is less than .304 volts, the sensor is considered open. 
If the measured wheel speed sensor feedback voltage is greater than 1.39 volts, or if a sensor over current 
condition is detected, the sensor is considered shorted. 
If a shorted or open condition is present for more than 100 msec, the DTC will set. 

Possible Causes 

INTERMITTENT REAR WHEEL SPEED SENSOR DTC 

(B2) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORT TO GROUND 

(B1) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(B2) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

(81) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

(82) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(81) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(82) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (81) REAR WHEEL SPEED 
SENSOR SIGNAL CIRCUIT 

TONE WHEEL 

EXCESSIVE REAR WHEEL SPEED SENSOR AIR GAP 

WHEEL BEARING 

REAR WHEEL SPEED SENSOR 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTe IS ACTIVE 

Turn the ignition on. 
With the scan tool, clear DTCs. 
Turn the ignition off. 
Turn the ignition on. 
With the scan tool, select View DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 15 

2. WHEEL SPEED SENSOR INSPECTION 

Turn the ignition off. 
Inspect the Wheel Speed Sensor for proper mounting. 
Inspect the Wheel Speed Sensor harness and connector. 
Inspect the Wheel Speed Sensor for excessive debris on the sensor. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform A8S VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 
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3. TONE WHEEL DAMAGEDIMISSING 

Inspect the Tone Wheel in accordance with the Service Information. 

NOTE: The Tone Wheel Teeth should be perfectly square, not bent or nicked. 

Were any problems found? 

Yes »Replace the Tone Wheel in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 4 

4. EXCESSIVE WHEEL SPEED SENSOR AIR GAP 

Measure the Wheel Speed Sensor Air Gap in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 5 

5. WHEEL BEARING LOOSE/BINDING 

Inspect the wheel bearings for excessive run out or improper clearance in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 6 

6. (82) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Rear Wheel Speed Sensor harness connector. 
Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector .. Clean/repair as necessary. 
Measure the resistance between the (B2) Rear Wheel Speed Sensor 
Supply circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 7 

No »Repair the (B2) Rear Wheel Speed Sensor Supply circuit 
for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 
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7. (81) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (81) Rear Wheel Speed Sensor 
Signal circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 8 

No »Repair the (B1) Rear Wheel Speed Sensor Signal circuit for 
a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

8. (82) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

Measure the resistance of the (B2) Rear Wheel Speed Sensor Supply 
circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 9 

No »Repair the open (82) Rear Wheel Speed Sensor Supply cir-
cuit. 
Perform ABS VERI FICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

[ 

= 

17 

[/ 

SENSOR

WHEEL 
SPEED-ABS. 

Il II n 

RIGHT 

REAR 
(ESP) 

~ 

I 0 

I i 

:: .. 
:: 
:: .-:: . 

I ~ 
I m 

~ 

MODUUi· 

ANTI-LOCIl 

BRAKES 
(AWALI 

D 

I~ 

~ 

3D 

46 

2 

43 

819735c4 

'I!N~· 

WHI!E~ 

819735ce 



DR -------------- BRAKES - ELECTRICAL DIAGNOSTICS 5 .. 365 

9. (B1) REAR WHEEL SPEED SENSOR SIG'NAL CIRCUIT OPEN 

Measure the resistance of the (B 1) Rear Wheel Speed Sensor Signal 
circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 10 

No »Repair the open (B1) Rear Wheel Speed Sensor Signal cir-
cuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

1 O. (B2) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT 
SHORTED TO VOLTAGE 

Tum the ignition on. 

Measure the voltage of the (82) Rear Wheel Speed Sensor Supply cir
cuit. 

Is there any voltage present? 

Yes »Repair (B2) Rear Wheel Speed Sensor Supply circuit for a 
short to voltage. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 

No » Go To 11 
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11. (81) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (B1) Rear Wheel Speed Sensor Signal cir
cuit. 

Is there any voltage present? 

Yes »Repair the (B 1) Rear Wheel Speed Sensor Signal circuit for 
a short to voltage. 

No 

Perform ABS VERIFICATION TEST. (Refer to 5 • BRAKES -
STANDARD PROCEDURE) 

» Go To 12 

.IY 
000 

81973585 

12. (B2) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (81) REAR WHEEL SPEED 
SENSOR SIGNAL CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (B2) Rear Wheel Speed Sensor 
Supply circuit and the (B1) Rear Wheel Speed Sensor Signal circuit at 
the Anti·lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair (B2) Rear Wheel Speed Sensor Supply circuit for a 
short to the (81) Rear Wheel Speed Sensor Signal circuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 13 
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13. REAR WHEEL SPEED SEN'SOR 

Tum the ignition off. 
Connect the Rear Wheel Speed Sensor harness connector. 
Measure the resistance between the (82) Rear Wheel Speed Sensor 
Supply circuit and (B1) Rear Wheel Speed Sensor Signal circuit at the 
Anti-lock Brake Module harness connector. 

NOTE: The resistance should be approximately 1600-2300 ohms at 
76° F (24.5° e). 

Is the resistance within the noted range? 

Yes »Go to 14 

No » Replace the Rear Wheel Speed Sensor in accordance with 
the Service Information. 

[] 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) ~ ____ -43 

11 

14. ANTI-LOCK BRAKE MODULE 

Tum the ignition off. 
Inspect the related wiring harness. Look for any chafed, pierced. pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 

Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES • STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

15. WIRING HARNESS INSPECTION 

Turn the ignition off. 

NOTE: Towing the vehicle with Ignition ON may set this DTe. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 

Inspect the related wire harness connectors. Look for broken. bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 

819735f'2 
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C1035-RIGHT REAR WHEEL SPEED COMPARATIVE PERFORMANCE 
For a complete wiring diagram Reter to Section 8W . 

• When Monitored: 
With the ignition on and no system under voltage or over voltage condition present. 

• Set Condition: 
If the measured wheel speed sensor feedback voltage is less than .304 volts, the sensor is considered open. 
If the measured wheel speed sensor feedback voltage is greater than 1.39 volts, or if a sensor over current 
condition is detected, the sensor is considered shorted. 
If a shorted or open condition is present for more than 100 msec, the DTC will set. 

Possible Causes 

INTERMITTENT REAR WHEEL SPEED SENSOR DTC 

(82) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORT TO GROUND 

(B1) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(82) REAR WHEEL SPEED SENSOR SUPPLY CIRCU IT OPEN 

(B1) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

{B2} REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(81) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(B2) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (B1) REAR WHEEL SPEED 
SENSOR SIGNAL CIRCUIT 

TONE WHEEL 

EXCESSIVE REAR WHEEL SPEED SENSOR AIR GAP 

WHEEL BEARING 

REAR WHEEL SPEED SENSOR 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. OTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, clear DTCs. 
Turn the ignition off. 
Turn the ignition on. 
With the scan tool, select View DTCs. 

Is the status Active for this OTC? 

Yes »Go To 2 

No »Go To 15 

2. WHEEL SPEED SENSOR INSPECTION 

Turn the ignition off. 
Inspect the Wheel Speed Sensor for proper mounting. 
Inspect the Wheel Speed Sensor harness and connector. 
Inspect the Wheel Speed Sensor for excessive debris on the sensor. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 
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3. TONE WHEEL DAMAGED/MISSING 

Inspect the Tone Wheel in accordance with the Service Information. 

NOTE: The Tone Wheel Teeth should be perfectly square, not bent or nicked. 

Were any problems found? 

Yes »Replace the Tone Wheel in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 4 

4. EXCESSIVE WHEEL SPEED SENSOR AIR GAP 

Measure the Wheel Speed Sensor Air Gap in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 5 

5. WHEEL BEARING LOOSE/BINDING 

Inspect the wheel bearings for excessive run out or improper clearance in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 6 

6. (B2) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Rear Wheel Speed Sensor harness connector. 
Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector - Clean/repair as necessary. 
Measure the resistance between the (82) Rear Wheel Speed Sensor 
Supply circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 7 

No »Repair the (B2) Rear Wheel Speed Sensor Supply circuit 
for a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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7. (B1) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (B1) Rear Wheel Speed Sensor 
Signal circuit and ground. 

Is the resistance above 5.0 ohms? 

Yes »Go To 8 

No »Repair the (B1) Rear Wheel Speed Sensor Signal circuit for 
a short to ground. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

8. (82) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT OPEN 

Measure the resistance of the (B2) Rear Wheel Speed Sensor Supply 
circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 9 

No »Repair the open (82) Rear Wheel Speed Sensor Supply cir-
cuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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9. (81) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT OPEN 

Measure the resistance of the (Bl) Rear Wheel Speed Sensor Signal 
circuit. 

Is the resistance below 5 ohms? 

Yes »Go To 10 

No »Repair the open (Bl) Rear Wheel Speed Sensor Signal cir-
cuit. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES
STANDARD PROCEDURE) 

10. (82) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT 
SHORTED TO VOLTAGE 

Tum the ignition on. 
Measure the voltage of the (82) Rear Wheel Speed Sensor Supply cir
cuit. 

Is there any voltage present? 

Yes »Repair (82) Rear Wheel Speed Sensor Supply circuit for a 

No 

short to voltage. 
Perform A8S VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

» Go To 11 
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11. (81) REAR WHEEL SPEED SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (81) Rear Wheel Speed Sensor Signat cir
cuit. 

Is there any voltage present? 

Yes »Repair the (81) Rear Wheel Speed Sensor Signal circuit for 
a short to voltage. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 12 

2 

SENSOR
WHEEL 

SPEeD-ABS· 
RIGHT 

I'tEAR 
(ESP) 

819735e5 

12. (82) REAR WHEEL SPEED SENSOR SUPPLY CIRCUIT SHORTED TO THE (81) REAR WHEEL SPEED 
SENSOR SIGNAL CIRCUIT 

Turn the ignition oft. 
Measure the resistance between the (82) Rear Wheel Speed Sensor 
Supply circuit and the (B1) Rear Wheel Speed Sensor Signal circuit at 
the Anti-lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair (B2) Rear Wheel Speed Sensor Supply circuit for a 
short to the (B1) Rear Wheel Speed Sensor Signal circuit. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go To 13 
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13. REAR WHEEL SPEED SENSOR 

Turn the ignition off. 
Connect the Rear Wheel Speed Sensor harness connector. 
Measure the resistance between the (B2) Rear Wheel Speed Sensor 
Supply circuit and (B1) Rear Wheel Speed Sensor Signal circuit at the 
Anti·lock Brake Module harness connector. 

NOTE: The resistance should be approximately 1600-2300 ohms at 
76° F (24.5° C). 

Is the resistance within the noted range? 

Yes »Go to 14 

No » Replace the Rear Wheel Speed Sensor in accordance with 
the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) =..!!!.....,:.. __ -43 

14. ANTI-LOCK BRAKE MODULE 

Turn the ignition off. 

17 
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Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

15. WIRING HARNESS INSPECTION 

Turn the ignition off. 

NOTE: Towing the vehicle with ignition ON may set this DTC. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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C104C-LEFT FRONT INLET VALVE CONTROL CIRCUIT LOW 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
Ignition on . 

• Set Condition: 
The Anti·lock Brake Module has detected an internal error. 

Possible Causes 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1 . ANTI-LOCK BRAKE MODULE INTERNAL CONDITION 

The Anti-lock Brake Module is reporting internal errors. 

NOTE: Before continuing, check the Anti-lock Brake Module harness connector terminals for corrosion, 
damage, or terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to aU Power and 
Ground circuits. 
Refer to any Technical Service BuUetins that may apply_ 

Were there any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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C1050-RIGHT FRONT INLET VALVE CONTROL CIRCUIT LOW 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on. 

• Set Condition: 
The Anti-lock Brake Module has detected an internal error. 

Possible Causes 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. ANTI-LOCK BRAKE MODULE INTERNAL CONDITION 

The Anti-lock Brake Module is reporting internal errors. 

NOTE: Before continuing, check the Anti-lock Brake Module harness connector terminals for corrosion, 
damage, or terminal push out. Repair 8S necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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C1054-LEFT REAR INLET VALVE CONTROL CIRCUIT LOW (ESP) 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The Anti-lock Brake Module has detected an internal error. 

Possible Causes 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. ANTI-LOCK BRAKE MODULE INTERNAL CONDITION 

The Anti-lock Brake Module is reporting internal errors. 

NOTE: Before continuing, check the Anti-lock Brake Module harness connector terminals for corrosion, 
damage, or terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the w,re harness and connectors. Pay particular attention to all Power and 
Ground circuits. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance' with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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C1058-RIGHT REAR INLET VALVE CONTROL CIRCUIT LOW (ESP) 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The Anti-lock Brake Module has detected an internal error. 

Possible Causes 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. ANTI-LOCK BRAKE MODULE INTERNAL CONDITION 

The Anti-lock Brake Module is reporting internal errors. 

NOTE: Before continuing, check the Anti-lock Brake Module harness connector terminals for corrosion, 
damage, or terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES· STANDARD PROCEDURE) 
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C1060-LEFT FRONT OUTLET VALVE CONTROL CIRCUIT LOW 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
Ignition on. 

• Set Condition: 
The Anti-lock Brake Module has detected an internal error. 

Possible Causes 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1 . ANTI-LOCK BRAKE MODULE INTERNAL CONDITION 

The Anti-lock Brake Module is reporting internal errors. 

NOTE: Before continuing, check the Anti-lock Brake Module harness connector terminals for corrosion, 
damage, or terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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C1064-RIGHT FRONT OUTLET VALVE CONTROL CIRCUIT LOW 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The Anti-lock Brake Module has detected an internal error. 

Possible Causes 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. ANTI-LOCK BRAKE MODULE INTERNAL CONDITION 

The Anti-lock Brake Module is reporting internal errors. 

NOTE: Before continuing, check the Anti-lock Brake Module harness connector terminals for corrosion, 
damage, or termin~1 push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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C1060-LEFT REAR OUTLET VALVE CONTROL CIRCUIT LOW (ESP) 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The Anti-lock Brake Module has detected an internal error. 

Possible Causes 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. ANTI-LOCK BRAKE MODULE INTERNAL CONDITION 

The Anti-lock Brake Module is reporting internal errors. 

NOTE: Before continuing, check the Anti-lock Brake Module harness connector terminals for corrosion, 
damage, or terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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C106C-RIGHT REAR OUTLET VALVE CONTROL CIRCUIT LOW (ESP) 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on. 

• Set Condition: 
The Anti-lock Brake Module has detected an internal error. 

Possible Causes 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. ANTI-LOCK BRAKE MODULE INTERNAL CONDITION 

The Anti-lock Brake Module is reporting internal errors. 

NOTE: Before continuing, check the Anti-lock Brake Module harness connector terminals for corrosion, 
damage, or terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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C1073-ABS MOTOR CONTROL CIRCUIT 
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• When Monitored: 
With the ignition on and no system under voltage condition present. 

• Set Condition: 
OPEN CIRCUIT: If pump motor feedback remains greater than 0.75 votts for more than 50 msec (+1- 5 msec) 
after monitoring conditions are met, the DTC will set. 
LOCKED MOTOR: If the module detects that the motor is spinning at less than 500 r.p.m. after monitoring 
conditions are mett the DTC will set. 
LOW VOLTAGE: The voltage of the supply is monitored every 3 msec. If the voltage is low for 150 msec, the 
DTC will set. 

Possible Causes 

FUSE 18 (40A) 

INTERMITTENT ABS MOTOR CONTROL CIRCUIT DTC 

(A107) FUSED B+ CIRCUIT OPEN OR HIGH RESISTANCE 

(Z107) OR (Z127) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. OTC IS ACTIVE 

Turn the ignition on. 

With the scan tool, clear DTCs. 
Tum the ignition off. 
Turn the ignition on. 

With the scan tool, actuate the ABS pump motor. 

Did the Pump Motor operate when actuated? 

No »Go To 2 

Yes »Go To 5 
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2. (A 107) FUSED B+ CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition off. 
Disconnect the Anti-lock Brake Module harness connector. 

NOTE: Check connector - Clean/repair as necessary. 
Using a 12-volt test light connected to ground, check the (A 107) Fused 
B+ Circuit. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes »Go To 3 

No »Repair the (A 107) Fused B+ Circuit for an open circuit or 
high resistance. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

3. (Z107) or (Z127) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

Using a 12-volt test light connected to 12-volts, check the (Z107) and 
(Z127) Ground circuits. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes »Go To 4 

No »Repair the (Z107) or (Z127) Ground Circuit(s) for an open 
circuit or high resistance. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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4. ANTI-LOCK BRAKE MODULE 

Turn the ignition off. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Ves »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »If no other problems are found, replace the Anti-lock Brake Module in accordance with the Service Infor-
mation. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

5. WIRING HARNESS INSPECTION 

Turn the ignition off. 
Inspect the related wiring harness. Look for any chafed. pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken. bent, pushed out, or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Ves »Repair as necessary. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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C1078-TIRE REVOLUTIONS RANGE PERFORMANCE 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
With the ignition on . 

• Set Condition: 
The DTC will set if the stored tire size is out of range as received from the TIPM. 

Possible Causes 

INTERMITTENT TIRE REVOLUTIONS RANGE PERFORMANCE DTC 

INCORRECT TIRE SIZE PROGRAMMED INTO TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. DTC CONDITION IS PRESENT 

Turn the ignit;on on. 

Observe the ABS Warning Indicator. 

Is the ABS Warning Indicator Flashing? 

Yes »Go To 2 

No »Go To 3 
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2. INCORRECT TIRES PROGRAMMED INTO TIPM 

TIRE SIZE BODY STYLE ENGINE SIZE SALES CODE TIRE 
CIRCUMFERENCE 

LT23S/BOR17E BSW GENERAL DR ALL TPY 24BOmm (9Bin) 
ALL SEASON 

LT23SIBOR17E OWL GENERAL DR ALL TPZ 2480mm (98in) 
ALL SEASON 

LT23SIBOR17E BSW GENERAL DR ALL TP8 24B4mm (9ain) 
ON/OFF ROAD 

LT23S/BOR17E OWL GENERAL DR ALL TP9 24B4mm (98in) 
ON/OFF ROAD 

P245nOR17 BSW GOOD YEAR DR ALL TSB 2353mm (93in) 
ALL SEASON 

P275/60R20 BSW GOOD YEAR DR ALL TTJ 2S38mm (100in) 
ALL SEASON 

LT27snOR17C OWL GOOD YEAR DR ALL TTL 24BOmm (9Bin) 
ALL TERRAIN 

P265nOR17 BSW GOOD YEAR DR ALL TTM 24S0mm (96in) 
ALL SEASON 

P26snOR17 BSW GOOD YEAR DR ALL TIS 2420mm (9Sin) 
ON/OFF ROAD 

P265nOR17 OWL GOOD YEAR DR ALL TIT 243Smm (96 
ON/OFF ROAD 

P26snOR17 OWL GOOD YEAR DR ALL TTY 2450mm (96in) 
ALL SEASON 

LT26snOR17E OWL MICHELIN DR ALL TT4 2438mm (96in) 
ALL SEASON 

LT26snOR17E OWL BF DR ALL TTS 243Bmm (96in) 
GOODRICH ON/OFF ROAD 

22snOR19.5F ALL GOOD YEAR DR ALL TUC 2515mm (99in) 
ALL POSITION 

22snOR19.5F ALL GOOD YEAR DR ALL TRA 2511 mm (99in) 
ALL POSITION 

P275/60R20 OWL GOOD YEAR DR ALL TUK 253Bmm (100in) 
ALL SEASON 

22snOR19.5F ALL GOOD YEAR DR ALL TU7 2511 mm (99in) 
ALL TRACTION 

LT24snOR17E BSW MICHELIN DR ALL TWD 23B4mm (94in) 
ALL SEASON 

LT24snOR17E BSW BF DR ALL TWE 2353mm (93in) 
GOODRICH ON/OFF ROAD 

LT28snOR 170 BSW BF DR ALL TXA 2546mm (100in) 
GOODRICH ALL TERRAIN 

LT26snOR17E BSW SF DR ALL TXE 2446mm (96in) 
GOODRICH ON/OFF ROAD 

Inspect aU four tires on the vehicle and note the size of each tire. 
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NOTE: A non-production size tire cannot be programmed into the TIPM. The production Powertrain, with the 
production size tires, is the only emissions certified configuration that is available for reprogramming. 
Verify the correct Tire/wheel information is programmed in the TIPM. 

Is the correct value programmed in the TIPM according to the chart? 

Yes »Test complete. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Program the correct Tire/wheel information in the TIPM. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

3. WIRING HARNESS INSPECTION 

Turn the ignition off. 
Visually inspect the related wiring harness. Look for any chafed, pierced. pinched, or partially broken wires. 
Visually inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Refer to any Hotline letters or Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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C1 079-TONE WHEEL TEETH COUNT RANGE PERFORMANCE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The DTC will set if the stored tone wheel tooth count is out of range as received from the TIPM. 

Possible Causes 

TONE WHEEL TOOTH COUNT NOT PROGRAMED IN THE TIPM 

TONE RING/AXLE SIZE MISMATCH 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. TONE RING/AXLE SIZE MISMATCH 

Turn the ignition on. 

With the scan tool, determine the axle size that is programmed into the Anti-lock Brake Module. 
Inspect and identify the vehicle axle size. 

Compare the axle size programmed into the Anti-lock Brake Module, and the actual axle size installed into the vehi
cle. 

Does the programmed axle size match the installed axle? 

Yes »Replace the Anti-lock Brake Module in accordance with the Service Information. Refer to the symptom 
*Replacing the Anti-lock Brake Module for additional information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Reprogram the Anti-lock Brake Module in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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C107B-WHEEL SPEED COMPARATIVE PERFORMANCE 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
With the ignition on . 

• Set Condition: 
When one or more WSS reading is different from the readings received from the other WSS's. The Anti-Lock 
Brake Module compares WSS readings from side-to-side on an axle and front-to-rear. 

UNDER INFLATED TIRE 

WRONG TIRE SIZE 

Possible Causes 

WSS LOOSE - SIGNAL,SUPPLY CIRCUITS/CONNECTORITERMINAL DAMAGE 

BRAKE SYSTEM FAULT 

TONE WHEEL DAMAGE 

WSS - INTERNAL FAULT 

ANTI-LOCK BRAKE MODULE - INTERNAL FAULT 

Diagnostic Test 

1 . 
NOTE: This DTC must be active for the results of this test to be valid. 
CHECK FOR DTC C107B-WHEEL SPEED COMPARATIVE PERFORMANCE 
Turn the ignition on. 
With the scan tool, record and erase DTC's. 
Cycle the ignition switch from off to on. 
With the scan tool, read DTC's 

NOTE: The Anti-Lock Brake Module must sense ALL 4 wheels at 12 kmlh (7.5 m.p.h.) before it will extin
guish the ABS indicators. 

Does the scan tool display: C107B-WHEEL SPEED COMPARATIVE PERFORMANCE? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform ABS VERIFICATION TEST - VER 1. 

2. CHECK WHEEL SPEED SENSOR SIGNALS 

Turn the ignition on. 
With the scan tool, monitor ALL the WSS speeds while an assistant drives the vehicle. 
Slowly accelerate as straight as possible from a stop to 40 km/h (25 m.p.h.). 

Is one or more WSS speeds showing 0 km/h (0 m.p.h.) or not matching other wheel speeds? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform ASS VERI FICATION TEST - VER 1. 
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3. CHECK WSS LOOSENESS, INSPECT SIGNAL,SUPPLY CIRCUITS/CONNECTORSITERMINALS FOR 
DAMAGE 

NOTE: Check all terminals for broken, bent, pushed out, or corroded terminals. 
, Turn the ignition off. 
Inspect the Anti·Lock Brake Module harness connector, each WSS, and each WSS harness connector. 
Inspect each WSS for looseness and not properly fastened. 
Inspect each WSS Signal and WSS Supply circuits between each WSS and Anti-Lock Brake Module for damage. 

Is any WSS loose or any of the wiring/connectorslterminals damaged? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST - VER 1. 

No »Go To 4 

4. CHECK BRAKE SYSTEM 

Tum the ignition off. 
Check the brake fluid level. 
Check for trapped air in brake lines. 
Inspect for brake fluid leakage on vehicle. 
Inspect for loose mounted brake hardware. 

Is any of the above conditions present? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST - VER 1. 

No »Go To 5 

5. CHECK EACH TONE WHEEL FOR DAMAGE 

Turn the ignition 
Inspect each Tone Wheel for damage, missing teeth, cracks, or looseness. 

NOTE: The Tone Wheel teeth should be perfectly square, not bent, or nicked. 

Is the Tone Wheels damaged? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST - VER 1. 

No »Go To 6 

6. ANTI-LOCK BRAKE MODULE -INTERNAL FAULT 

Tum the ignition off. 
Replace all WSS's. 
With the scan tool, erase DTC's. 
Road test the vehicle over 40 km/h (25 m.p.h.). 
Turn the ignition on. 
With the scan tool, read DTC's 

Did the DTC C107B-WHEEL SPEED COMPARATIVE PERFORMANCE reset? 

Yes »Replace the Anti-Lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST - VER 1. 

No »Test Complete. 
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C107D-BRAKE PEDAL SWITCH 1/2 CORRELATION 
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• When Monitored: 
When the vehicle is driven . 

• Set Condition: 
If the Anti-Lock Brakes Module detects an implausible signat from the Stop Lamp Switch. 

Possible Causes 

WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE 

STOP LAMP RELATED DTCs OR SYMPTOMS PRESENT (F942 CIRCUIT/FUSE OPEN) 

MISADJUSTED PEDAL SWITCH 

(829) BRAKE SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO GROUND 

(B29) BRAKE SWITCH NO. 1 SIGNAL CIRCUIT OPEN 

(Z429) GROUND CIRCUIT OPEN 

STOP LAMP SWITCH 

ANTI-LOCK BRAKES MODULE 

Diagnostic Test 

1 . VERIFY DTC IS ACTIVE 

NOTE: Diagnose and repair all Pressure Sensor and Voltage related DTCs and all Stop Lamp related DTCs 
and symptoms before diagnosing this DTC. 
Turn the ignition on. 

With the scan tool, read ASS DTCs. 
With the scan tool, read and record Environmental Data (EV Data). 
With the scan tool, erase DTCs. 
Cycle the ignition switch. 

WARNING: Ensure brake capability is available before road testing. 
Test drive the vehicle as follows: Drive for more than 6 minutes at a speed greater than 40 km/h (25 m.p.h.) and 
accelerate to a speed greater than 40 km/h (25 m.p.h.) and then decelerate to a speed lower than 3 kmlh (2 m.p.h.) 
five consecutive times. 
Park the vehicle. 
With the scan tool, read ABS DTCs. 

Does this DTC reset? 

Yes »Go To 2 

No »Perform the ASS Intermittent Condition diagnostic procedure in this Section. 

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

2. INSPECT RELATED WIRING HARNESS, TERMINALS, & CONNECTORS 

Turn the ignition off. 

Visually inspect the related wiring harness. Look for any pinched, chafed, pierced, and partially broken wires. 

Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, and corroded terminals. 

Were any problems found? 

Yes »Repair as necessary. 

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
No »Go To 3 



5 - 394 BRAKES· ELECTRICAL·DIAGNOSTICS -------------- DR 

3. CHECK (B29) BRAKE SWITCH NO. 1 SIGNAL CIRCUIT FUNCTION WHILE DEPRESSING & RELEASING 
THE BRAKE PEDAL 

Disconnect the Anti·Lock Brakes Module harness connector. 
Turn the ignition on. 
Using a 12-volt test light connected to 12 volts, backprobe the (B29) 
Brake Switch No.1 Signal circuit in the Anti-Lock Brakes Module har
ness connector. 
Depress and release the brake pedal. 

Does the test light illumination toggle from off to on? 

Yes »Go To 7 

No »Go To 4 

6----..... 

IIIIOOUU!· 
AMtl-LOCK 
IIItAKU 

30 

(AWALl 81994de1 

4. CHECK (B29) BRAKE SWITCH NO.1 SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off. 
Disconnect the Stop Lamp Switch harness connector. 
Measure the resistance of the (B29) Brake Switch No.1 Signal circuit 
between ground and the Anti-Lock Brakes Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (829) Brake Switch No. 1 Signal circuit for a 

No 

short to ground. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 • 
BRAKES - STANDARD PROCEDURE). 

» Go To 5 

6--,;,....~ 
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5. CHECK (829) BRAKE SWITCH NO.1 SIGNAL CIRCUIT FOR AN OPEN 

Measure the resistance of the (B29) Brake Switch No. 1 Signal circuit 
between the Anti-Lock Brakes Module harness connector and the Stop 
Lamp Switch harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the (829) Brake Switch No. 1 Signal circuit for an 
open. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 
BRAKES - STANDARD PROCEDURE). 

6. CHECK (Z429) GROUND CIRCUIT FOR A OPEN 

Measure the resistance on the (Z429) Ground circuit and ground in the 
Stop Lamp Switch harness connector. 

Is the resistance below 5 ohms? 

Yes »Replace the Stop Lamp Switch in accordance with the Ser-
vice Information. 
Perform ABS VERIFICATION TEST - VER 1 (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 

No »Repair the open in the (Z429) Ground circuit. 
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7. CHECK BRAKE PEDAL ADJUSTMENT 

• Reconnect the Stop Lamp Switch harness connector. 
Using a 12-volt test light connected to 12 volts, backprobe the (829) 
Brake Switch No.1 Signal circuit in the Stop Lamp Switch harness con
nector. 
Turn the ignition on. 
Depress and release the brake pedal. 

Does the test light illumination toggle from off to on within 4-5 
mm of brake pedal travel? 

Yes »Replace the Anti-Lock Bakes Module in accordance with the 
Service Information. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 

No »Replace the Stop Lamp Switch in accordance with the Ser-
vice Information. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 
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C10S6-ABS SYSTEM CONTROL TOO LONG (ESP) 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
With the ignition on . 

• Set Condition: 
When the Anti-Lock Brake Module receives 5 seconds of dump activation without wheel speed recovery. 

Possible Causes 

ABS, TCS, ESP CONTROL TOO LONG 

AIR 1N BRAKE SYSTEMIWORN MECHANICAL COMPONENTS 

HYDRAULIC CONTROL UNIT (HCU) INTERNAL FAILURE 

Diagnostic Test 

1. CHECK FOR ACTIVE DTC 

NOTE: If other DTC's are set they must be repaired before continuing. This DTC must be active for the 
results of this test to be valid and this DTC may set while driving under excessive driving conditions. 
Turn the ignition on. 
With the scan tool, read and record OTCs. 
With the scan tool, erase DTCs. 
Depress and release the brake pedal. 
With the scan tool, read and record OTCs. 

Does the scan tool display: C1086-ABS SYSTEM CONTROL TOO LONG? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

2. CHECK FOR AIR IN BRAKE SYSTEM AND WORN MECHANICAL COMPONENTS 

NOTE: Visually inspect for worn brake linings, undersized rotors, binding or frozen calipers. Repair as nec .. 
essary. 

NOTE: Before continuing the brake system must be bled to verify there is no air in the brake system. 

Were any problems found? 

Yes »Repair as necessary. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Replace the Hydraulic Control Unit in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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C1201-FRONT TRACTION CONTROL INLET VALVE CONTROL CIRCUIT LOW 

30 

,-----------
I 
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I I I 
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I IGNITION I 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Continuous 

• Set Condition: 
The electrical feedback of the power stage does not correspond with the activation of the respective valve. 

HIGH RESISTANCE IN B+ CIRCUITS 

HIGH RESISTANCE IN GROUND CIRCUITS 

ABS MODULE INTERNAL 

Diagnostic Test 

1. HIGH RESISTANCE IN B+ CIRCUITS 

Turn key off. 

Disconnect the ABS Module harness connector. 

Possible Causes 

NOTE: Check connector - Clean/repair as necessary. 
Tum key on, engine off. 

With a test light connected to ground check (A 107) Fused B+, (A 111 ) 
Fused B+ and (F960) Fused ignition switch output. 

Is the test light bright like when connected to the battery? 

Yes »Go to 2 

No »Repair the high resistance in the circuits. 
Perform ABS VERIFICATION TEST - VER 1. 
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2. HIGH RESISTANCE IN GROUND CIRCUITS 

With a test light Connected to B+ check (Z127) Ground and (Z107) 
Ground. 

Is the test light bright like when connected to the battery? 

Yes »Replace the ABS Module in accordance with the service 
information. 
Perform ABS VERIFICATION TEST - VER 1. 

No »Repair the high resistance in the circuits. 
Perform ABS VERI FICATION TEST - VER 1. 
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C1205-REAR TRACTION CONTROL INLET VALVE CONTROL CIRCUIT LOW 
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r-------------
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For a complete wiring diagram Refer to Section 8W_ 
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• When Monitored: 
Continuous 

• Set Condition: 
The electrical feedback of the power stage does not correspond with the activation of the respective valve. 

HIGH RESISTANCE IN B+ CIRCUITS 

HIGH RESISTANCE IN GROUND CIRCUITS 

ABS MODULE INTERNAL 

Diagnostic Test 

1. HIGH RESISTANCE IN B+ CIRCUITS 

Turn key off. 
Disconnect the ABS Module harness connector. 

Possible Causes 

NOTE: Check connector - Clean/repair as necessary. 
Turn key on l engine off. 
With a test light connected to ground check (Al07) Fused B+t (A1l1) 
Fused B+ and (F960) Fused ignition switch output. 

Is the test light bright like when connected to the battery? 

Yes »Go to 2 

No »Repair the high resistance in the circuits. 
Perform ABS VERIFICATION TEST - VER 1. 

2 ------..... .. ..... ---31 
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2. HIGH' RESISTANCE IN GROUND CIRCUITS 

With a test light Connected to B+ check (Z107) Ground and (Z127) 
Ground. 

18 the test light bright like when connected to the battery? 

Yes »- Replace the ABS Module in accordance with the service 
information. 
Perform ABS VERIFICATION TEST - VER 1. 

No »Repalr the high resistance in the circuits. 
Perform ABS VERIFICATION TEST - VER 1. Il Il Il 

1 30 

I • 
I I 

d : : ~ 
: :: · . · . · . · . · . 

""""'"" 
· : = · . F= 

16 45 

" It)~JJ ~ 
-, .1 

8199cc98 



5 - 404 BRAKES - ELECTRICAL DIAGNOSTICS -------------- DR 

C1209-FRONT TRACTION CONTROL PRIME VALVE CONTROL CIRCUIT LOW 
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IIATT 10 .-----------
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Continuous 

• Set Condition: 
The electrical feedback of the power stage does not correspond with the activation of the respective valve. 

HIGH RESISTANCE IN B+ CIRCUITS 

HIGH RESISTANCE IN GROUND CIRCUITS 

ABS MODULE INTERNAL 

Diagnostic Test 

1. HIGH RESISTANCE IN B+ CIRCUITS 

Turn key off. 
Disconnect the ABS Module harness connector. 

Possible Causes 

NOTE: Check connector· Clean/repair as necessary_ 
Turn key on, engine off. 
With a test light connected to ground check (A107) Fused B+, (A111) 
Fused B+ and (F960) Fused ignition switch output. 

Is the test light bright like when connected to the battery? 

Yes »Go to 2 

No » Repair the high resistance in the circuits. 
Perform ABS VERIFICATION TEST - VER 1. 
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2. HIGH RESISTANCE IN GROUND CIRCUITS 

With a test light Connected to B+ check (Z107) Ground and (Z127) 
Ground. 

Is the test light bright like when connected to the battery? 

Yes »Replace the ABS Module in accordance with the service 
information. 
Perform ABS VERIFICATION TEST VER 1. 

No »Repair the high resistance in the circuits. 
Perform ABS VERIFICATION TEST - VER 1. 
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C1200-REAR TRACTION CONTROL PRIME VALVE CONTROL CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Continuous 

• Set Condition: 
The electrical feedback of the power stage does not correspond with the activation of the respective valve. 

HIGH RESISTANCE IN B+ CIRCUITS 

HIGH RESISTANCE IN GROUND CIRCUITS 

ABS MODULE INTERNAL 

Diagnostic Test 

1. HIGH RESISTANCE IN B+ CIRCUITS 

Turn key off. 
Disconnect the ABS Module harness connector. 

Possible Causes 

NOTE: Check connector - Clean/repair as necessary. 
Turn key on, engine off. 
With a test tight connected to ground check (A107) Fused B+. (A111) 
Fused B+ and (F960) Fused ignition switch output. 

Is the test light bright like when connected to the battery? 

Yes »Go to 2 

No »Repair the high resistance in the circuits. 
Perform ASS VERIFICATION TEST - VER 1. 
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2. HIGH RESISTANCE IN GROUND CIRCUITS 

With a test light Connected to S+ check (Z107) Ground and (Z127) 
Ground. 

Is the test light bright like when connected to the battery? 

Ves »Replace the ASS in accordance with the service informa-
tion. 
Perform ASS VERIFICATION TEST - VER 1. 

No »Repair the high resistance in the circuits. 
Perform ASS VERI FICATION TEST - VER 1. 
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C1213-G SENSOR INPUT SIGNAL STUCK 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Ignition ON. Continuously monitored when speed is greater than 2 km/h (1 mph) . 

• Set Condition: 
When the A8S Module detects a condition outside programmed parameters from the Dynamic Sensor. 

Possible Causes 

(F960) DYNAMICS SENSOR FUSED IGNITION SWITCH OUTPUT (RUN/START) CIRCUIT OPEN 

(Z608) GROUND CIRCUIT OPEN 

(D465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT SHORTED TO (D464) DYNAMICS SENSOR LOW 
DATA LINK CIRCUIT 

(0465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT SHORTED TO VOLTAGE 

(0465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT OPEN 

(0465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT SHORTED TO GROUND 

(D464) DYNAMICS SENSOR LOW DATA LINK CIRCUIT SHORTED TO VOLTAGE 

(D464) DYNAMICS SENSOR LOW DATA LINK CIRCUIT OPEN 

(0464) DYNAMICS SENSOR LOW DATA LINK CIRCUIT SHORTED TO GROUND 

DYNAMICS SENSOR 

Diagnostic Test 

1 . VERIFY DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, read and record ASS DTCs. 
With the scan tool, read and record Environmental Data (EV Data). 
With the scan tool, erase ABS OTCs. 
Cycle the ignition switch. 

WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 20 km/hr 
(6 and 12 m.p.h.). '. 

Park the vehicle. 
With the scan tool, read A8S DTCs. 

Does this DTC reset? 

Yes »Go To 2 

No »Perform the ABS Intermittent Condition diagnostic procedure in this Section. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST
ING) 
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2. CHECK THE DYNAMICS SENSOR INSTALLATION 

NOTE: Dynamics Sensor installation and mounting bolt torque is crucial for proper operation. 
Turn the ignition off. 
Check the Dynamics Sensor for damaged, modified, and bent mounting brackets. 
Check the Dynamics Sensor mounting bolts for a loose or over tightened condition. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No » 

NOTE: Vehicles without a Dynamics Sensor replace Anti-Lock Brake Module. 
Go to 3 

3. (F960) DYNAMICS SENSOR FUSED IGNITION SWITCH OUTPUT (RUN/START) CIRCUIT OPEN 

Disconnect the Dynamic Sensor harness connector. 
Turn the ignition on. 

NOTE: Check connector - Clean/repair as necessary. 
Using a 12-volt test light connected to ground, check the (F960) 
Dynamic Sensor Fused Ignition Switch Output (RUN/START) Circuit in 
the Dynamic Sensor harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes »Go to 4 
30 

No »Repair the (F960) Dynamic Sensor Fused Ignition Switch 
Output (RUN/START) Circuit for an open or high resistance. 

~"""'--32 

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 
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4. (Z608) GROUND CIRCUIT OPEN 

Tum the ignition off. 
Using a 12-volt test light connected to B+, check the (Z608) Ground 
Circuit in the Dynamic Sensor harness connector. 

NOTE: The test light should be Illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes »Go to 5 

No » Repair the (Z608) Ground Circuit for an open or high resis
tance. 
Perform ABS-VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES· STANDARD PROCEDURE). 

, rii .. 
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4 

8199d41c 

5. (0465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT SHORTED TO (0464) DYNAMICS SENSOR LOW 
DATA LINK CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (0465) Dynamic Sensor High Data 
circuit and the (0464) Dynamic Sensor Low Data circuit at the Dynamic 
Sensor harness connector. 

Is the resistance above 5 ohms? 

Yes »Go to 6 

No »Repair the short between (0465) Dynamic Sensor High 
Data circuit and the (D464) Dynamic Sensor Low Data cir
cuit. 
Perlorm ASS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 
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6. (0465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 

NOTE: Check connector - Clean/repair as necessary. 
Using a 12-volt test light connected to ground. check the (0465) 
Dynamic Sensor High Data Link circuit in the Dynamic Sensor harness 
connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes »Repair the (0465) Dynamic Sensor High Data Link Circuit 
for a short. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 . 
BRAKES - STANDARD PROCEDURE). 

No »Go to 7 

7. (0465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT OPEN 

Tum the ignition off. 
Measure the resistance of the (0465) Dynamic Sensor High Data Link 
circuit in the Dynamic Sensor harness connector. 

Is the resistance above 5 ohms? 

Yes »Repair the (0465) Dynamic Sensor High Data Link Circuit 
for an open. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 

No »Go to 8 
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8. (D465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT SHORTED TO GROUND 

Measure the resistance of the (0465) Dynamic Sensor High Data Link 
circuit in the Dynamic Sensor harness connector. 

Is the resistance below 5 ohms? 

Yes »Repair the (0465) Dynamic Sensor High Data Link circuit 

No 

shorted to ground. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 

» Go to 9 

9. (D464) DYNAMICS SENSOR LOW DATA LINK CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 

NOTE: Check connector - Clean/repair as necessary. 
Using a 12-volt test light connected to ground, check the (D464) 
Dynamic Sensor Low Data Link circuit in the Dynamic Sensor harness 
connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes »Repair the (D464) Dynamic Sensor Low Data Link Circuit 
for a short. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 

No »Go to 10 

4 

2 

20--+-~"" 

t7 

3 

SENSOR
DYNAMICS 

3 

6 

81997ffc 



5 .. 416 BRAKES .. ELECTRICAL DIAGNOSTICS -------------- DR 

10. (0464) DYNAMICS SENSOR LOW DATA LINK CIRCUIT OPEN 

Turn the ignition off. 
Measure the resistance of the (D464) Dynamic Sensor Low Data Link 
circuit in the Dynamic Sensor harness connector. 

Is the resistance above 5 ohms? 

Yes »Repair the (D464) Dynamic Sensor High Data Link Circuit 
for an open. 
Perform ASS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 

No »Go to 11 
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11 . (0464) DYNAMICS SENSOR LOW DATA LINK CIRCUIT SHORTED TO GROUND 

Measure the resistance of the (D464) Dynamic Sensor Low Data circuit 
from the Dynamic Sensor harness connector to ground. 

Is the resistance below 5 ohms? 

Yes »Repair the (0464) Dynamic Sensor Return circuit shorted to 
ground. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE), 

No »Replace the Dynamic Sensor in accordance with the Ser-
vice Manual. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 
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C1219-STEERING ANGLE SENSOR ERRATIC PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 

• Set Condition: 
When the Anti-Lock Brake Module detects too rapid of a change in the Steering Angle Sensor. 

Possible Causes 

TERMINALlCONNECTORIWIRING HARNESS DAMAGE 

(F202) FUSED B(+) CIRCUIT OPEN 

(Z455) GROUND CIRCUIT OPEN 

STEERING ANGLE SENSOR 

Diagnostic Test 

1. CHECK FOR A DTC C1219-STEERING ANGLE SENSOR ERRATIC PERFORMANCE 

NOTE: This DTC must be active for the results of this test to be valid. Repair all other Steering Angle Sen
sor codes before proceeding. 
Turn the ignition on. 
With the scan tool, read and record DTCs. 
With the scan tool, read and record Freeze Frame information. 
With the scan tool, erase DTCs. 
Cycle the ignition switch from off to on. 
With the scan tool, read and record DTCs. 

Does the scan tool display: C1219-Steerlng Angle Sensor ERRATIC PERFORMANCE? 

Yes »Go To 2 

No »Refer to the INTERMITIENT CONDITION diagnostic procedure. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

2. CHECK FOR STEERING ANGLE SENSOR ERRATIC SIGNAL 

With the scan tool, graph Steering Angle while turning the steering wheel from lock to lock. 

Is Steering Angle Signal erratic? 

Yes »Replace Steering Angle Sensor in accordance with service information. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Go To 3 

3. CHECK THE TERMINALSlCONNECTORSlWIRING HARNESS FOR DAMAGE 

WARNING: To avoid personal injury or death, on vehicles equipped with airbags, disable the supplemental 
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys
tem, seat belt tensioner, impact sensor, or instrument panel component diagnosis or service. Disconnect 
and isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge 
before performing further diagnosis or service. This is the only sure way to disable the supplemental 
restraint system. Failure to take the proper precautions could result In accidental airbag deployment. 

NOTE: Proper Steering Angle Sensor installation Is crucial for proper operation. 
Check the Steering Angle Sensor installation. 
Check all related wiring for bruised, chafed, pierced, or partially broken wires. 
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Check all related connectors for broken, bent, pushed out, or corroded terminals. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Go To 4 

4. CHECK THE VOLTAGE ON THE (F202) FUSED B(+) CIRCUIT 

Tum the ignition off. 
Disconnect the Steering Angle Sensor harness connector. 
Turn the ignition on. 
Measure the voltage of the (F202) Fused B( +) circuit. 

Is the voltage above 10 volts? 

Yes »Go To 5 

No »Repair the (F202) Fused B(+) circuit for an open. 
Perform ABS VERIFICATION rEST • VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 

5. CHECK THE RESISTANCE OF THE (Z455) GROUND CIRCUIT 

Tum the ignition off. 
Measure the resistance between the (2455) Ground circuit and ground. 

Is the resistance below 5.0 ohms? 

Yes »Replace Anti-Lock Brake Module in accordance with service 
information. 
Perform ABS VERIFICATION TeST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 

No »Repair the (Z455) Ground circuit for an open. 
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C121C-TORQUE REQUEST SIGNAL DENIED 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the ignition on . 

• Set Condition: 
When the Anti·Lock Brake Module indicates if engine management relevant for Automatic Yaw ControlfTraction 
Control System control can be accomplished. 

Possible Causes 

EXCESSIVE LOAD ON ENGINE 

TRACTION CONTROL OPERATING FOR TO LONG 

ANTI-LOCK BRAKE MODULE 

POWERTRAIN CONTROL MODULE 

Diagnostic Test 

1. CHECK FOR A DTC C121C-TORQUE REQUEST SIGNAL DENIED 

NOTE: This DTC must be active for the results of this test to be valid and this DTC may set while driving 
under severe load conditions. 
Turn the ignition on. 
With the scan tool, read and record DTCs. 
With the scan tool, read and record Freeze Frame information. 
With the scan tool, erase DTCs. 
Cycle the ignition switch from off to on. 
Start Engine. 
With the scan tool, read and record DTCs. 

Does the scan tool display: C121 C-TORQUE REQUEST SIGNAL DENIED? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

2. CHECK THE POWERTRAIN DTCs 

With the scan tool, read and record Powertrain DTCs. 

Were any Powertrain ESP related DTCs found? 

Ves »Replace the Powertrain Module in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace the Anti-Lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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C121D-BRAKE PRESSURE SENSOR CIRCUIT 
• When Monitored: 

With the ignition on . 
• Set Condition: 

When the Anti-Lock Brake Module indicates that the Brake Pressure Sensor Signal is out of range. 

ANTI-LOCK BRAKE MODULE 

ELECTRONIC CONTROL UNIT (ECU) 

Diagnostic Test 

Possible Causes 

1. CHECK FOR A DTC C121D-BRAKE PRESSURE SENSOR CIRCUIT 

NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 
With the scan tool, read and record DTes. 
With the scan tool, read and record Freeze Fame information. 
With the scan tool, erase DTCs. 
Start the engine. 
Depress and release the brake pedal. 
With the scan tool, read and record DTCs. 

Does the scan tool display: C121D-BRAKE PRESSURE SENSOR CIRCUIT? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 • BRAKES - STANDARD PROCEDURE). 

2. RECHECK FOR A DTC C121D-BRAKE PRESSURE SENSOR CIRCUIT 

Turn the ignition on. 
With the scan tool, read and record DTCs. 
With the scan tool, read and record Freeze Frame information. 
With the scan tool, erase DTCs. 
Start the engine. 
Depress and release the brake pedal. 
With the scan tool, read and record DTCs. 

Does the scan tool display: C121D-BRAKE PRESSURE SENSOR CIRCUIT? 

Yes »Replace the ECU in accordance with the Service Information. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Test complete 
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C121E-BRAKE PRESSURE SENSOR COMPARATIVE PERFORMANCE 
For a complete wiring diagram Refer to Section 8W 

• When Monitored: 
With the ignition on . 

• Set Condition: 
When the Anti-Lock Brake Module indicates that the Brake Pressure Sensor Signal is irrational. 

AIR IN BRAKE SYSTEM 

BRAKE SWITCH SIGNAL OPEN 

INTEGRATED CONTROL UNIT 

Diagnostic Test 

Possible Causes 

1. CHECK FOR A DTC C121E-BRAKE PRESSURE SENSOR COMPARATIVE PERFORMANCE 

Turn the ignition on. 
With the scan tool, read and record DTCs. 
With the scan tool, read and record Freeze Frame information. 

With the scan tool, erase DTCs. 
Start the engine. 
Depress and release the brake pedal. 

With the scan tool, read and record OTCs. 

Does the scan tool display: C121E-BRAKE PRESSURE SENSOR COMPARATIVE PERFORMANCE? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

2. CHECK BRAKE SWITCH 

With the scan tool look at the Brake Switch Signal. 
Apply the brakes on and off while checking for a Brake Switch Signal change. 

Did the Brake Switch Signal change? 

Yes »Go To 3 

No »Repair as needed. 

3. CHECK BRAKE PRESSURE SENSOR 

With the scan tool look at Pressure Sensor Signal and the Brake Switch Signal. 
With the brakes not applied the Pressure Sensor should read ± 15 bar (218 psi). 
Apply the brakes hard, the Pressure Sensor should read above 15 bar (218 psi). 

Did Brake Pressure Sensor increase above 15 bar (218 psi)? 

Yes »Replace the Integrated Control Unit in accordance with the Service Information. 
Perform ASS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Go To 4 
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4. CHECK FOR AIR IN BRAKE SYSTEM 

NOTE: Before continuing the brake system must be bled to verify there Is no air In the brake system. 
Turn ignition off. 
Bleed brake system. 

Was there any air in the brake system? 

Yes »Repair as needed. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Replace the Integrated Control Unit in accordance with the Service Information. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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C1231-DRIVE TEST: STEERING ANGLE SENSOR 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
During the Drive Test. 

• Set Condition: 
If the Anti-Lock Brakes Module detects implausible Steering Angle Sensor data. 

STEERING ANGLE SENSOR INSTALLATION 

STEERING ANGLE SENSOR 

ANTI-LOCK BRAKES MODULE 

Diagnostic Test 

Possible Causes 

1. CHECK FOR A DTC C1231-DRIVE TEST: STEERING ANGLE SENSOR 

NOTE: This DTC must be active for the results of this test to be valid. 

NOTE: If any of the following DTC~s are present they must be repaired before continuing. 
DTC C1219-STEERING ANGLE SENSOR ERRATIC PERFORMANCE 
DTC C121A-STEERING ANGLE SENSOR NOT INITIALIZED 
Turn the ignition on. 
With the scan tool, read and record DTCs. 
With the scan tool, read and record Freeze Frame information. 
Perform ECU initialization with drive test. Refer to Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE). 
Start the engine. 
With the scan tool, read and record DTCs. 

Does the scan tool display: C1231-DRIVE TEST: STEERING ANGLE SENSOR? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform the ABS Intermittent Condition diagnostic procedure in this Section. 
Refer to the ABS-INTERMITTENT CONDITiON TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST
ING) 

2. VERIFY THAT THE STEERING ANGLE SENSOR IS ACTIVE ON THE BUS 

With the scan tool, select ECU View. 
Verify that the Steering Angle Sensor is active on the bus. 

Is the Steering Angle Sensor active on the bus? 

Yes »Go To 3 

No »(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for No 
Response related diagnostic procedures. 
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3. CHECK STEERING ANGLE 

Turn steering wheel so wheels point in a straight ahead position. 
With scan tool check steering angle. 

Is the Steering Angle reading within :t15 degrees? 

Yes »Go To 4 

No »Go To 5 

4. CHECK STEERING ANGLE CHANGE 

Turn steering wheel so wheels point in a straight ahead position. 
With scan tool check steering angle. 
Rotate steering wheel to the right and the degrees will decrease and rotating steering wheel to the lett the degrees 
will increase. 

Did the steering angle change accordingly? 

Yes »Replace the Anti-Lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Replace the Steering Angle Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

5. CHECK STEERING ANGLE SENSOR INSTALLATION 

WARNING: To avoid personal injury or death, on vehicles equipped with airbags, disable the supplemental 
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys
tem, seat belt tensioner, impact sensor, or instrument panel component diagnosis or service. Disconnect 
and isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge 
before performing further diagnosis or service. This is the only sure way to disable the supplemental 
restraint system. Failure to take the proper precautions could result in accidental airbag deployment. 

NOTE: Proper Steering Angle Sensor installation is crucial for proper operation. 
Turn the ignition off. 

Verify that the Steering Angle Sensor is properly installed. Refer to 8 - ELECTRICAURESTRAINTS/CLOCKSPRING 
- INSTALLATION. 

Is the Steering Angle Sensor properly installed? 

Yes »Replace the Anti-Lock Brake Module in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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C1232-0RIVE TEST: PRESSURE SENSOR 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
During the Drive Test. 

• Set Condition: 
If the Pressure Sensor fails to activate. 

Possible Causes 

HYDRAULIC / BRAKE SYSTEM COMPONENT INSTALLATION 

ELECTRONIC CONTROL UNIT (ECU) 

PRESSURE SENSOR (HYDRAULIC CONTROL UNln 

Diagnostic Test 

1. CHECK FOR A DTC C1232-DRIVE TEST: PRESSURE SENSOR 

NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 
With the scan toot l read and record DTCs. 
With the scan tool, read and record Freeze Frame information. 
Perform ECU initialization with drive test. Refer to ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD 
PROCEDURE). 
Start the engine. 
With the scan tool, read and record DTCs. 

Does the scan tool display: C1232-DRIVE -TEST: PRESSURE SENSOR? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform the ABS Intermittent Condition diagnostic procedure in this Section. 
Refer to the ABS-INTERMITIENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST
ING) 

2. CHECK HYDRAULIC SYSTEM & BRAKE SYSTEM COMPONENT INSTALLATION & FUNCTION 

Verify that the Anti-Lock Brakes Module and HydrauliC Control Unit are properly installed. 
Verify that the hydraulic system is properly filled and bled. 
Verify that the brake system components are installed and functioning properly. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Replace the ECU in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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C1234-DRIVE TEST: SENSOR CLUSTER INSTALLATION 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
During the Drive Test. 

• Set Condition: 
If the Anti-Lock Brakes Module detects implausible Dynamics Sensor data. 

DYNAMICS SENSOR INSTALLATION 

DYNAMICS SENSOR 

ANTI-LOCK BRAKES MODULE 

Diagnostic Test 

Possible Causes 

1. CHECK FOR A DTC C1234-DRIVE TEST: SENSOR CLUSTER INSTALLATION 

NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 
With the scan tool, read and record DTCs. 
With the scan tool, read and record Freeze Frame information. 
Perform ECU initialization with drive test. Refer to Perform ABS VERIFICATION TEST - VER 1. 
Start the engine. 
With the scan tool, read and record DTCs. 

Does the scan tool display: C1234-DRIVE TEST: SENSOR CLUSTER INSTALLATION? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

2. CHECK THE DYNAMICS SENSOR INSTALLATION 

NOTE: Dynamics Sensor installation and mounting bolt torque is crucial for proper operation. 
Turn the ignition off. 
Check the Dynamics Sensor for damaged, modified, and bent mounting brackets. 
Check the Dynamics Sensor mounting bolts for a loose or over tightened condition. 

Were any problems found? 

Yes »Repair as necessa'ry. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Go To 3 

3. REPLACE DYNAMICS SENSOR & VERIFY IF DTC IS STILL ACTIVE 

Replace the Dynamics Sensor in accordance with the Service Information. Perform ABS VERIFICATION TEST -
VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

WARNING: Ensure brake capability is available before road testing. 
Park the vehicle. 
With the scan tool, read ABS DTCs. 

Does this OTC reset? 

Yes »Replace the Anti-Lock Brakes Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Test complete. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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C1235 DRIVE TEST: TEST ACTIVE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With ignition on . 

• Set Condition: 
Conditions for running drive test not met. 

DRIVE TEST ACTIVATED BUT NOT RUN 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

Possible Causes 

1. CHECK FOR A DTC C1235-DRIVE TEST: TEST ACTIVE 

NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 
With the scan tool, read and record DTCs. 
With the scan tool, read and record Freeze Frame information. 
Perform ECU initialization with drive test. Refer to Perform ABS VERIFICATION TEST. 

NOTE: Drive test must be performed correctly for ECU to initialize. 
With the scan tool, erase DTCs. 
Start the engine. 
With the scan tool, read and record DTCs. 

Does the scan tool display: C1235-DRIVE TEST: TEST ACTIVE? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST
ING) 

2. DRIVE TeST ACTIVATED BUT NOT RUN 

With scan tool rerun drive test. 

WAS DRIVE TEST COMPLETED? 

Yes »Replace the Anti-Lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Rerun drive test. 
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C1238-DRIVE TEST: UNSUCCESSFUL 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
During the Drive Test. 

• Set Condition: 
If the Anti-Lock Brakes Module detects a fault with the Steering Angle Sensor, the Pressure Sensor, or the 
Dynamics Sensor. 

STEERING ANGLE SENSOR 

PRESSURE SENSOR 

DYNAMICS SENSOR 

ANTI-LOCK BRAKES MODULE 

Diagnostic Test 

1. DIAGNOSE & REPAIR ALL DTCs 

Repair 
Diagnose and repair all DTCs. 

Possible Causes 



5 - 430 BRAKES - ELECTRICAL DIAGNOSTICS -------------- DR 

C1239-EMISSION ROLLS TEST ACTIVE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Continuously with the ignition on and no BUS communication failure DTCs present. 

• Set Condition: 
If the Anti-lock Brake Module receives two messages· in a row indicating that the extended diagnostic session 
is active. ABS is inhibited during the extended diagnostic session. 

CAN COMMUNICATION DTCS(S) PRESENT 

TIPM ROLLS MODE COMMAND ACTIVE 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS PRESENT 

NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the scan tool clear DTCs. 
Turn the ignition off. 
Turn the ignition on. 

Possible Causes 

With the scan tool select View DTCs in the Anti-lock Brake Module. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 3 

2. ANTI-LOCK BRAKE MODULE 

Turn the ignition on. 
With the scan tool, select View DTCs in each module on the CAN B BUS and the CAN C BUS. 

Are there CAN BUS communication DTCs present in any other module? 

Yes »Perform the appropriate diagnostic procedure before continuing with this test. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

3. INTERMITTENT COMMUNICATION DTC 

The condition necessary to set this DTC is not present at this time. 
This DTC will set if the Anti-lock Brake Module receives 2 messages in a row from the FCM indicating that the 
Emissions Rolls test is active. 
With the scan tool, select View DTCs in each of the modules on the CAN B BUS and the CAN C BUS. If there are 
any communications DTCs present, perform the appropriate diagnostic procedure. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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C123A-ESP SYSTEM SENSORS CALIBRATION 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Once per ignition cycle . 

• Set Condition: 
If the calculated checksum does not match the stored checksum. 

I ANTI-LOCK BRAKES MODULE 

Possible causes 

Diagnostic Test 

1. INITIALIZE ANTI-LOCK BRAKES MODULE 

Initialize ECU refer to ABS VERIFICATION TEST· VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

Does this DTC reset? 

Ves »Replace the Anti-Lock Bra~e Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST· VER 1. (Refer to 5 - BRAKES· STANDARD PROCEDURE). 

No »Test complete. 
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C1238-ESP SYSTEM CONTROL TOO LONG 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
With the ignition on . 

• Set Condition: 
When the Anti-Lock Brake Module indicates excessive valve control lasting longer the 15 seconds. 

HYDRAULIC/BRAKE ISSUE 

DYNAMICS SENSOR 

INTEGRATED CONTROL UNIT 

Diagnostic Test 

1. VERIFY DTC IS ACTIVE 

Possible Causes 

NOTE: If other DTC's are set they must be repaired before continuing. This DTC must be active for the 
results of this test to be valid and this DTC may set while driving under excessive driving conditions. 
Turn the ignition on. 
With the scan toolt read and record ASS DTCs. 
With the scan tool, read and record Environmental Data (EV Data). 
With the scan tool, erase ABS DTCs. 
Cycle the ignition switch. 

WARNING: Ensure brake capability is available before road testing. 
Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 20 km/hr 
(6 and 12 m.p.h.). 
Park the vehicle. 
With the scan tool, read ABS DTCs. 

Does this DTC reset? 

Yes »Go To 2 

No »Perform the ABS Intermittent Condition diagnostic procedure in this Section. 
Perform ASS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

2. CHECK HYDRAULIC SYSTEM & BRAKE SYSTEM COMPONENT INSTALLATION & FUNCTION 

Verify that the Anti-Lock Brakes Module and Hydraulic Control Unit are properly installed. 
Verify that the hydraulic system is properly filled and bled. 
Verify that the brake system components are installed and functioning properly. 

Were any problems found? 

Yes »Repair as necessary. 

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Replace the Dynamics Sensor in accordance with the Service Information. 

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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C123F-STEERING ANGLE SENSOR COMPARATIVE PERFORMANCE 
For a complete wiring' diagram Refer to Section 8W . 

• When Monitored: 
With ignition on, but not if a checksum failure of the stored offset values is detected. 
Or, a CAN time-out failure is detected. 
Or, a failure is detected by the Steering Angle Sensor . 

• Set Condition: 
If the Anti-Lock Brakes Module detects that either the calculated steering wheel angle offset or the steering 
wheel angle signal measured output is out of range. 

Possible Causes 

VEHICLE DAMAGE 

STEERING COLUMN I INTERMEDIATE SHAFT DAMAGE 

STEERING WHEEL ALIGNMENT 

STEERING ANGLE SENSOR LOOSE 

STEERING ANGLE SENSOR IMPROPERLY INSTALLED (WRONG MOUNTING POSITION) 

STEERING ANGLE SENSOR 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. PERFORM TEST DRIVE & VERIFY DTC IS STILL ACTIVE 

NOTE: If present, diagnose and repair DTC C1219-STEERING ANGLE SENSOR ERRATIC PERFORMANCE, 
C121A-STEERING ANGLE SENSOR NOT INITIALIZED, or C1240-STEERING ANGLE SENSOR OVERTRAVEL 
PERFORMANCE before diagnosing this DTC. 
Turn the ignition on. 

With the scan tool, erase ABS DTCs. 
Cycle the ignition switch. 

WARNING: To avoid personal injury or death, check brake capability Is available before road testing. 
Test drive the vehicle by turning the vehicle left or fight in a curving manner at a velocity between 10 and 25 km/hr 
(6 and 15 m.p.h.). 
Park the vehicle. 

With the scan tool, read ABS DTCs. 

Does this DTC reset? 

Yes »Go To 2 

No »Perform the ABS Intermittent Condition diagnostic procedure in this Section. 

Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST
ING) 

2. CHECK STEERING ANGLE SENSOR OUTPUT 

Start the engine. 
Turn the steering wheel so wheels point in a straight ahead position. 

With the scan tool, read the Steering Angle Sensor position. 

Is the Steering Angle Sensor Position within :t 15° degrees? 

Yes »Go To 5 

No »Go To 3 
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3. INSPECT VEHICLE, SteERING COLUMN, & INTERMEDIATE SHAFT FOR DAMAGE 

NOTE: If possible, check vehicle repair history for collision damage. 
Turn the ignition off. 
Inspect the vehicle for damage causing tracking problems or steering wheel misalignment. 
Inspect the steering column and intermediate shaft for damage. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Go To 4 

4. CHECK STEERING ANGLE SENSOR INSTALLATION 

WARNING: To avoid personal injury or death, on vehicles equipped with airbags, disable the supplemental 
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys
tem, seat belt tensioner, impact sensor, or instrument panel component diagnosiS or service. Disconnect 
and isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge 
before performing further diagnosis or service. This is the only sure way to disable the supplemental 
restraint system. Failure to take the proper precautions could result in accidental airbag deployment. 

NOTE: Proper Steering Angle Sensor installation is crucial for proper operation. 
Verify that the Steering Angle Sensor are properly installed. 

Is the Steering Angle Sensor properly installed? 

Yes »Go To 5 

No »Repair as necessary and clear offsets by initializing ECU with wheels pointing straight ahead. 
Perform ABS VERIFICATION TEST .. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

5. RE-INITIALIZE THE ESP MODULE 

Perform ECU initialization with drive test to clear offsets. Refer to Perform ABS VERIFICATION TEST. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 

Is DTC C123F-STEERING ANGLE SENSOR COMPARATIVE PERFORMANCE stili active? 

Yes »Go To 6 

No »Sensor was probably loose or calibrated with wheels not centered to vehicle. Test complete. 
Perform the ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

6. CHECK STEERING ANGLE SENSOR OUTPUT WHILE ROTATING THE STEERING WHEEL 

With the scan tool, read the Steering Angle Sensor position while rotating the steering wheel to the right and then 
to the left. The Steering Angle Sensor position should decrease when rotating the steering wheel to the right and 
increase when rotating the steering wheel to the left. 

Did the steering angle change accordingly? 

Yes »Replace the Anti-Lock Brake Module in accordance with the Service Information. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Replace the Steering Angle Sensor in accordance with the Service Information and clear offsets by ini-
tializing ECU with wheels pointing straight ahead. 
Perform the ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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C124o-STEERING ANGLE SENSOR OVERTRAVEL PERFORMANCE 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
With ignition on, but not if a CAN time out failure is detected. 
Or, if a fault is detected by the Steering Angle Sensor . 

• Set Condition: 
If the Anti-Lock Brakes Module detects sensor overtravel over 720 degrees. 

Possible Causes 

STEERING COLUMN IMPROPERLY INSTALLED 

STEERING ANGLE SENSOR LOOSE 

STEERING ANGLE SENSOR / STEERING WHEEL IMPROPERLY INSTALLED 

STEERING ANGLE SENSOR 

ANTI-LOCK BRAKES MODULE 

Diagnostic Test 

,1. CHECK FOR A DYC C124Q-STEERING ANGLE SENSOR OVERTRAVEL PERFORMANCE 

NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 
With the scan tool, read and record DTCs. 
With the scan toor, read and record Freeze Frame information. 
With the scan tool, erase DTCs. 
Start the engine. 
Tum steering wheel from lock to lock 
With the scan tool, read and record DTCs. 

Does the scan tool display: C124~STEERING ANGLE SENSOR OVERTRAVEL PERFORMANCE? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

2. VERIFY THAT THE STEERING ANGLE SENSOR IS ACTIVE ON THE BUS 

With the scan tool, select ECU View. 
Verify that the Steering Angle Sensor is active on the bus. 

Is the Steering Angle Sensor active on the bus? 

Yes »Go To 3 

No »(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for No 
Response related diagnostic procedures. 

3. CHECK STEERING ANGLE 

Turn steering wheel so wheels pOint in a straight ahead position. 
With scan tool check steering angle. 

Is the Steering Angle reading within :1:15 degrees? 

Yes »Go To 4 

No »Go To 5 
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4. CHECK STEERING ANGLE CHANGE 

Turn steering wheel so wheels point in a straight ahead position. 
With scan tool check steering angle if reading travels to 720 degrees whiling rotating wheel from lock to lock. 

NOTE: Sensor damage can occur if wheel is turned over 720 degrees. 
Rotate steering wheel to the right and the degrees will decrease and rotating steering wheel to the left the degrees 
will increase. 

Did the steering angle change accordingly and display less the 720 degrees from lock to lock? 

Yes »Replace the Anti-Lock brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Replace the Steering Angle Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

5. CHECK STEERING ANGLE SENSOR INSTALLATION 

WARNING: To avoid personal injury or death, on vehicles equipped with airbags, disable the supplemental 
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys
tem, seat belt tensioner, impact sensor, or instrument panel component diagnosis or service. Disconnect 
and isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge 
before performing further diagnosis or service. This is the only sure way to disable the supplemental 
restraint system. Faiture to take the proper precautions could result in accidental airbag deployment. 
NOTE: Proper Steering Angle Sensor installation is crucial for proper operation. 
Turn the ignition off. 
Verity that the Steering Angle Sensor is properly installed. Refer to 8 - ELECTRICAURESTRAINTS/CLOCKSPRING 
- INSTALLATION. 

Is the Steering Angle Sensor properly installed? 

Yes »Replace and program the Anti-Lock Brake Module per Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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C1242-G SENSOR INPUT SIGNAL PERFORMANCE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Continuously, with ignition on, until vehicle speed exceeds 20 km/h (12.4 m.p.h.) for the first time, but not if the 
sensor voltage is out of range, 
Or, during diagnostic mode. 
Or, if the monitoring was inhibited by a corresponding diagnostics command. 
Or. if the vehicle speed has exceeded 20 km/h (12.4 m.p.h.) during the actual ignition cycle. 
Or. if at least one over spinning wheel is detected. 
Or, if one of the control functions is active. 

• Set Condition: 
Potential issue with yaw/laViong sensors {dynamics sensor}. 

Possible Causes 

DYNAMICS SENSOR INSTALLATION 

DYNAMICS SENSOR OR ANTI-LOCK BRAKE MODULE 

ANTI-LOCK BRAKES MODULE 

Diagnostic Test 

1. VERIFY DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, read and record ABS DTCs. 
With the scan tool, read and record Environmental Data (EV Data). 
With the scan tool, erase ABS DTCs. 
Cycle the ignition switch. 

WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 20 km/hr 
(6 and 12 m.p.h.). 
Park the vehicle. 
With the scan tool, read ABS DTCs. 

Does this DTC reset? 

Yes »Go To 2 

No »Perform the ABS Intermittent Condition diagnostic procedure in this Section. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST
ING) 

2. CHECK THE DYNAMICS SENSOR INSTALLATION 

NOTE: Dynamics Sensor installation and mounting bolt torque is crucial for proper operation. 
Turn the ignition off. 
Check the Dynamics Sensor for damaged, modified, and bent mounting brackets. 
Check the Dynamics Sensor mounting bolts for a loose or over tightened condition. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No » 

NOTE: Vehicles without a Dynamics Sensor replace Anti-Lock Brake Module. 
Replace the Dynamics Sensor or Anti-Lock Brake Module in accordance with the Service Information. 

Perform ABS VERIFICATrON TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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C1243-G SENSOR NOT INITIALIZED 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
Once after ignition on. 

• Set Condition: 
If the stored zero pOint calibration value of the longitudinal acceleration sensor is invalid. 

DYNAMICS SENSOR NOT CALIBRATED 

DYNAMICS SENSOR 

ANTI-LOCK BRAKES MODULE 

Diagnostic Test 

1. PERFORM ECU INITIALIZATION 

Turn the ignition on. 

With the scan toot, erase ABS DTCs. 

Cycle the ignition switch. 

Possible Causes 

WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Perform ECU initialization with drive test refer to ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD 
PROCEDURE). 

NOTE: The ECU Initialization process must include driving the vehicle into a 90° turn. 
Park the vehicle. 

» Go To 2 

2. VERIFY IF DTC IS STILL ACTIVE 

Cycle the ignition switch. 

WARNING: To avoid personal injury or death, check brake capability is available before road testing. 
Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 25 km/h 
(6 and 15 mph). 
Park the vehicle. 
With the scan tool, read ABS DTCs. 

Does this DTC reset? 

Ves » 
NOTE: Vehicles without a Dynamics Sensor replace Anti-Lock Brake Module. 
Replace the Dynamics Sensor or Anti-Lock Brake Module in accordance with the Service Information. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Perform the ABS Intermittent Condition diagnostic procedure in this Section. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST· 
ING) 
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• When Monitored: 
Ignition on . 

• Set Condition: 
If the sensed ignition voltage drops below 9.S vo'ts for 100 msec. 

Possible Causes 

INTERMITTENT BATTERY VOLTAGE LOW DTC 

(F960) FUSED IGNITION SWITCH OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 

(Z107) OR (Z127) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

NOTE: Diagnose and repair any powertrain Charging system DTCs before continuing with this procedure. 

NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the Scan tool, select View DTCs in the Anti-lock Brake Module. Record all DTC information. 

Turn the ignition off. 

Start the engine. 
With the Scan tool read DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 4 

2. (F960) FUSED IGNITION SWITCH CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition off. 
Disconnect the Anti-lock Brake Module harness connector. 

Check connectors - Clean/repair as necessary. 

Turn the ignition on. 
Using a 12-volt test light connected to ground, check the (F960) Fused 
Ignition Switch Output circuit. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test Ught illuminated and bright? 

Yes »Go To 3 

No »Repair the (FSOO) Fused Run Relay Output circuit for an 
open circuit or high resistance. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 
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3. (Z107) OR (Z923) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition off. 
Using a 12-volt test light connected to B+, check the (Z107) and the 
(Z127) Ground circuit. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes »Replace the Anti-lock Brake Module in accordance with the 
Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Repair the (Z107) and/or the (Z923) Ground circuit(s) for an 
open circuit or high resistance. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

4. INTERMITTENT DTC 

Turn the ignition off. 

ri\ 
~ ~ 

16 

17 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Check connectors - Clean/repair as necessary. 
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Inspect the vehicle for aftermarket accessories that may exceed the Charging System output. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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• When Monitored: 
Ignition on and no system undervoltage DTC active . 

• Set Condition: 
If the sensed ignition voltage is greater than 16.5 volts for 100 msec. 

Possible Causes 

INTERMITTENT BATTERY VOLTAGE HIGH DTC 

POWERTRAIN CHARGING SYSTEM DTCS PRESENT 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

NOTE: Diagnose and repair any powertrain Charging system DTCs before continuing with this procedure. 

NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the Scan tool, select View DTCs in the Anti-Jock Brake Module. Record aU DTC information. 
Turn the ignition off. 
Start the engine. 
With the Scan tool read DTCs. 

Is the status Active for this OTC? 

Yes »If there are no powertrain charging system DTCs present, replace the Anit-lock Brake Module in accor-
dance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 2 

2. INTERMITTENT OTC 

Turn the ignition off. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Check connectors - Clean/repair as necessary. 
Inspect the vehicle for aftermarket accessories that may exceed the Charging System output. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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C2105-ABS VALVE SUPPLY VOLTAGE CIRCUIT LOW 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The Anti-lock Brake Module has detected an internal error. 

Possible Causes 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. ANTI-LOCK BRAKE MODULE INTERNAL CONDITION 

The Anti-lock Brake Module is reporting internal errors. 

NOTE: Before continuing, check the Anti-lock Brake Module harness connector terminals for corrosion, 
damage, or terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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C2200-ANTI-LOCK BRAKE MODULE INTERNAL 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The Anti-lock Brake Module has detected an error after a system self test. 

Possible Causes 

ANTI·LOCK BRAKE MODULE 

Diagnostic Test 

1. ANTI-LOCK BRAKE MODULE INTERNAL CONDITION 

The Anti-lock Brake Module is reporting internal errors. 

NOTE: Before continuing, check the Anti-lock Brake Module harness connector terminals for corrosion, 
damage, or terminal push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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C2202-0RIGINAL VIN MISMATCH I MISSING 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on . 

• Set Condition: 
This DTC will set if the current VIN does not match the broadcast VIN. 

COMMUNICATIONS DTC(S) PRESENT 

POWERTRAIN CONTROL MODULE 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1.. DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, erase DTCs. 
Turn the ignition off. 
Turn the ignition on. 
Wait ten seconds. 
With the scan tool, select View DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 3 

2. WRONG VIN PROGRAMMED IN PCM 

Turn the ignition on. 
With the scan tool, read the VIN in the PCM. 
Compare VIN in the PCM to the vehicle VIN. 

Possible causes 

Is the correct VIN programmed in the PCM? 

Yes »Replace the Antilock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Replace the Powertrain Control Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

3. COMMUNICATION DTCS PRESENT 

Turn the ignition off. 
With the scan tool, read DTCs in all other modules. If any communications DTCs are present, refer to the appro· 
priate diagnostic procedure. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test Complete. 
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C2204-DVNAMICS SENSOR INTERNAL 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Continuously, with ignition on, until vehicle speed exceeds 20 km/h (12.4 'm.p.h.) for the first time, but not if the 
sensor voltage is out of range. ' , 
Or, during diagnostic mode. . 
Or, if the monitoring was inhibited by a corresponding diagnostics command. 
Or, if the vehicle speed has exceeded 20 km/h (12.4 m.p.h.) during the actual ignition cycle. 
Or, if at least one over spinning wheel is detected. 
Or, if one of the control functions is active . 

• Set Condition: 
Internal problem with Dynamics Sensor. 

DYNAMICS SENSOR INSTALLATION 

DYNAMICS SENSOR 

Diag nostic Test 

1. VERIFY DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, read and record ABS DTCs. 

Possible Causes 

With the scan tool, read and record Environmental Data (EV Data). 
With the scan tool, erase ABS DTCs. 
Cycle the ignition switch. 

WARNING: Ensure brake capability is available before road testing. 
Test drive the vehicle by turning the vehicle left or right in a curving manner at a velocity between 10 and 20 km/hr 
(6 and 12 m.p.h.). 
Park the vehicle. 
With the scan tool, read ABS DTCs. 

Does this DTC reset? 

Yes »Go To 2 

No »Perform the ABS Intermittent Condition diagnostic procedure in this Section. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

2. CHECK THE DYNAMICS SENSOR INSTALLATION 

NOTE: Dynamics Sensor installation and mounting bolt torque is crucial for proper operation. 
Turn the ignition off. 

Check the Dynamics Sensor for damaged, modified, and bent mounting brackets. 
Check the Dynamics Sensor mounting bolts for a loose or over tightened condition. 

Were any problems found? 

Yes »Repair as necessary. 

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Replace the Dynamics Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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C2205-STEERING ANGLE SENSOR INTERNAL 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored; 
With the ignition on . 

• Set Condition: 
When the Anti-Lock Brake Module detects the Steering Angle Sensor has sent the internal failure status. 

Possible Causes 

WIRING HARNESS, TERMINAL, CONNECTOR DAMAGE 

(F202) FUSED 8(+) CIRCUIT OPEN 

(Z455) GROUND CIRCUIT OPEN 

STEERING ANGLE SENSOR 

Diagnostic Test 

1. CHECK FOR A DTC C2205-STEERING ANGLE SENSOR INTERNAL 

NOTE: This DTC must be active for the results of this test to be valid. 
Turn the ignition on. 
With the scan tool, read and record DTCs. 
With the scan tool, read and record Freeze Frame information. 
With the scan tool, erase DTCs. 
Turn the steering wheel Jock to lock. 
With the scan tool, read and record DTCs. 

Does the scan tool display: C2205-STEERING ANGLE SENSOR INTERNAL? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

2. CHECK THE WIRING HARNESS, TERMINALS, AND CONNECTORS 

WARNING: To avoid personal injury or death, on vehicles equipped with airbags, disable the supplemental 
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys
tem, seat belt tensioner, impact sensor, or instrument panel component diagnosis or service. Disconnect 
and isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge 
before performing further diagnosis or service. This is the only sure way to disable the supplemental 
restraint system. Failure to take the proper precautions could result in accidental airbag deployment. 
NOTE: Proper Steering Angle Sensor installation is crucial for proper operation. 
Check the Steering Angle Sensor installation. 

Visually inspect the related wiring harness. Look for any bruised, chafed, pierced. or partially broken wires. 
Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded terminals. 

Were any problems found? 

Yes »Repair as necessary. 

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES.:. STANDARD PROCEDURE). 

No »Go To 3 
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3. CHECK THE VOLTAGE ON THE (F202) STEERING ANGLE SENSOR SUPPLY CIRCUIT 

Turn the ignition off. 

Disconnect the Dynamics Sensor harness connector. 
Turn the ignition on. 

Measure the voltage of the (F202) Steering Angle Sensor Supply Cir
cuit. 

Is the voltage above 10 volts? 

Yes »Go To 4 

No »Repair the (F202) Steering Angle Sensor Supply circuit for 
an open. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 

D'1~I· 
D QI A 

81!N8OR· 

STEERING 

ANGLE 

816d8c59 

4. CHECK THE RESISTANCE BETWEEN THE (Z4SS) STEERING ANGLE SENSOR GROUND CIRCUIT AND 
GROUND 

Turn the ignition off. 
Disconnect the Dynamics Sensor harness connector. 
Measure the resistance between the (Z455) Steering Angle Sensor 
Ground Circuit and Ground. 

Is the resistance below 5.0 ohm? 

Yes »Replace the Steering Angle Sensor in accordance with the 
Service Information. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 

No »Repair the (Z455) Steering Angle Sensor Ground circuit for 
an open. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 
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C2206-VEHICLE CONFIGURATION MISMATCH 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on. 

• Set Condition: 
This DTC will set if the vehicle type is not identified or incorrectly identified. 

Possible Causes 

ANTI-LOCK BRAKE MODULE 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. ANTI-LOCK BRAKE MODULE 

NOTE: Diagnose and repair any Powertraln Control Module VIN or Communication OTCs before continuing 
with this test. 

NOTE: If C2202-original VIN Mismatch I Missing Is set along with this DTC, perform the diagnostic proce
dure for C2202 before continuing with this test. 
Tum the ignition on. 
With the scan tool, clear DTCs. 
Turn the ignition off. 
Turn the ignition on. 
With the scan tool, select View DTCs. 

Is the status Active for this DTC? 

Yes »Check vehicle configuration in TIPM. Refer to TIPM section for procedure. If configuration incorrect, fix 
and reinitialize ABS module. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Use the scan tool to read OTCs in aU other modules. If any communication DTCs are present, perform 
the appropriate diagnostic procedure. Refer to any Technical Service Bulletins that apply. If no problems 
are found, test is complete. 
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U0002-CAN C BUS OFF PERFORMANCE 
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• When Monitored: 
Continuously . 

• Set Condition: 
Whenever the CAN C Bus (+) or CAN C Bus (-) is open, shorted to voltage or shorted to ground. 

Possible Causes 

INTERMITTENT CAN C BUS OFF PERFORMANCE DTC 

CAN C BUS DTCs SET IN TIPM 

(065) CAN C BUS (+) CIRCUIT OPEN 

(064) CAN C BUS (-) CIRCUIT OPEN 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. OTC IS ACTIVE 

Ignition on, engine not running. 
With the scan tool, clear DTCs in the Anti-lock Brake Module. 
Cycle the ignition from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per cycle. 
With the scan tool, select View DTCs in the Anti-lock Brake Module. 

Does the OTC reset and/or remain active? 

Yes »Go to 2 

No »Go to 6 

2. CAN C BUS DTCs SET IN FRONT CONTROL MODULE 

With the scan tool, select View DTCs in the TIPM. 

Are there any active CAN C Bus OTCs? 

Yes »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for 
diagnostic procedures and for further possible causes. 

No »Go to 3 
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3. (065) CAN C BUS (+) CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Anti-lock Brake Module harness connector. 
Disconnect the TIPM C1 harness connector. 
Measure the resistance of the (D65) CAN C Bus (+) circuit between the 
Anti-lock Brake Module harness connector and the TIPM C1 harness 
connector. 

Is the resistance above 2.0 ohms? 

Yes »Repair the (D65) CAN C Bus (+) circuit for an open. 

No 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

» Go to 4 

4. (064) CAN C BUS (-) CIRCUIT OPEN 

Measure the resistance of the (064) CAN C Bus (-) circuit between the 
Anti-lock Brake Module harness connector and the TIPM C1 harness 
connector. 

Is the resistance above 2.0 ohms? 

Yes »Repair the (D64) CAN C Bus (-) circuit for an open. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go to 5 
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5. ANTI-LOCK BRAKE MODULE 

Inspect the wiring between the Anti-lock Brake Module harness connector and -the TIPM harness connector. If any 
problems are found, repair as necessary. If no problems are found, view repair. 

Repair 
Replace the Anti-lock Brake Module in" accordance with the Service" Information. 
Perform ABS V"ERIFICATION TEST. (Refer to 5 -" BRAKES - STANDARD PROCEDURE) 

6. INTERMITTENT CAN C BUS OFF PERFORMANCE DTC 

The conditions necessary to set this DTC are" not present at this t~me. _ 
Using the wiring diagram/schematic as -"a guide, inspect the wiring and connec"tors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test complete. 
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U0100-LOST COMMUNICATION WITH ECM/PCM 
For a complete wiring diagram Refer to Section 8W. 

Diagnostic Test 

1. LOST COMMUNICATION WITH POWERTRAIN CONTROL MODULE (PCM) 

The Antj·lock Brake Module is reporting that network communication has been lost with the Powertrain Control Mod
ule (PCM). 

View repair. 

Repair 
Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for 
diagnostic procedures and for further possible causes. 



DR -------------- BRAKES .. ELECTRICAL DIAGNOSTICS 

U0125-LOST COMMUNICATION WITH DYNAMICS SENSOR 
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• When Monitored: 
With the ignition on. 

• Set Condition: 
If the Anti-Lock Brakes Module fails to receive bus messages from the Dynamics Sensor. 

Possible Causes 

WIRING HARNESS. TERMINAL, CONNECTOR DAMAGE 

(D465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT SHORTED TO VOLTAGE 

(D465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT SHORTED TO GROUND 

(D465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT OPEN 

(0464) DYNAMICS SENSOR lOW DATA LINK CIRCUIT SHORTED TO VOLTAGE 

(D464) DYNAMICS SENSOR LOW DATA LINK CIRCUIT SHORTED TO GROUND 

(D464) DYNAMICS SENSOR LOW DATA LINK CIRCUIT OPEN 

(0464) DYNAMICS SENSOR LOW DATA LINK CIRCUIT SHORTED TO (D465) DYNAMICS SENSOR HIGH 
DATA LINK CIRCUIT 

DYNAMICS SENSOR 

Diagnostic Test 

1. VERIFY OTC IS ACTIVE 

NOTE: If present, diagnose and repair DTC C2114-0YNAMICS SENSOR SUPPLY VOLTAGE LOW or OTC 
C2115-0YNAMICS SENSOR SUPPLY VOLTAGE HIGH before proceeding. 
Turn the ignition on. 
With the scan tool, read and record ABS DTCs. 
With the scan tool, read and record Environmental Data (EV Data). 
With the scan tool, erase ABS DTCs. 
Cycle the ignition switch. 
With the scan tool 1 read ABS OTCs. 

Does this OTC reset? 

Yes »Go To 2 

No »Perform the ABS Intermittent Condition diagnostic procedure in this Section. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

2. INSPECT RELATED WIRING HARNESS, TERMINALS, & CONNECTORS 

WARNING: To avoid personal injury or death, on vehicles equipped with airbags, disable the supplemental 
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys
tem, seat belt tensioner, impact sensor, or in~trument panel component diagnosis or service. Disconnect 
and isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge 
before performing furth~r diagnosis or service. This Is the only sure way to disable the supplemental 
restraint system. Failure to take the proper precautions could result In accidental airbag deployment. 

NOTE: Proper Steering Angle Sensor installation is crucial for proper operation. 
Visually inspect the related wiring harness. Look for any pinched, chafed, pierced, and partially broken wires. 
Visually inspect the related wiring harness connectors. Look for broken, bent. pushed out, and corroded terminals. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Go To 3 
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3. CHECK THE (0465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT FOR A SHORT TO VOLTAGE 

Disconnect the Anti-Lock Brakes Module harness connector. 
Disconnect the Dynamics Sensor harness connector. 
Tum the ignition on. 
Measure the voltage of the (D465) Dynamics Sensor High Data Link cir
cuit. 

Is there any voltage present? 

Ves »Repair the (0465) Dynamics Sensor High Data Link circuit 
for a short to voltage. -
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 • 
BRAKES - STANDARD PROCEDURE). 

No »Go To 4 
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4. CHECK THE (0465) OYNAMICSSENSOR HIGH DATA LINK CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off. 
Meas,ure the resistance of the (0465) Dynamics Sensor High Data Link 
circuit between ground and the Dynamics Sensor harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Repair the (D465) Dynamics Sensor High Data Link circuit 

No 

for a short to ground. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 

» Go To 5 
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5. CHECK THE (0465) DYNAMICS SENSOR HIGH DATA LINK CIRCUIT FOR AN OPEN 

Measure the resistance of the (D465) Dynamics Sensor High Data Link 
circuit between the Dynamics Sensor harness connector and the Anti
Lock Brakes Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the (D465) Dynamics Sensor High Data Link circuit 
for an open. 
Perform ABS VERIFICATION TEST· VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 
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6. CHECK THE (0464) DYNAMICS SENSOR LOW DATA LINK CIRCUIT FOR A SHORT TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (D464) Dynamics Sensor Low Data Link cir
cuit. 

Is there any voltage present? 

Yes »Repair the (D464) Dynamics Sensor Low Data Link circuit 

No 

for a short to voltage. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 

» Go To 7 
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7. CHECK THE (0464) DYNAMICS SENSOR LOW DATA LINK CIRCUIT FOR A SHORT TO GROUND 

Tum the ignition off. 
Measure the resistance of the (D464) Dynamics Sensor Low Data Link 
circuit between ground and the Dynamics Sensor harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (D464) Dynamics Sensor Low Data Link circuit 
for a short to ground. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 • 
BRAKES - STANDARD PROCEDURE). 

No »Go To 8 

4 

8. CHECK THE (D464) DYNAMICS SENSOR LOW DATA LINK CIRCUIT FOR AN OPEN 

Measure the resistance of the (D464) Dynamics Sensor Low Data Link 
circuit between the Dynamics Sensor harness connector and the Anti
Lock Brakes Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 9 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 

No »Repair the (D464) Dynamics Sensor Low Data Link circuit 
for an open. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 
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9. (0465) DYNAMICS SENSOR -HIGH DATA LINK CIRCUIT SHORTED TO THE (0464) DYNAMICS SENSOR 
LOW DATA LINK CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (0465) Dynamics Sensor High 
Data Link circuit and the (D464) Dynamics Sensor Low Data Link circuit 
at the Anti-lock Brake Module harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (0464) Dynamics Sensor Low Data Link circuit 

No 

for a short to (0465) Dynamics Sensor High Data Link c(r
cui. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 

» Replace the Dynamics Sensor in accordance with the Ser
vice Information. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES - STANDARD PROCEDURE). 4 
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U0126-LOST COMMUNICATION WITH STEERING ANGLE SENSOR 
For a complete wiring diagram Refer to Section 8W: 

• When Monitored: 
• With the ignition on 
• Battery voltage between 10 and 16 volts 
• 100 fuse installed 

• Set Condition: 
If the Anti-Lock Brakes Module fails to receive bus messages from the Steering Angle Sensor for approxi-
mately 100 ms. 

Possible Causes 

CAN B OR CAN C BUS CIRCUITS OPEN OR SHORTED 

DTCS RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 

ABS MODULE NOT CONFIGURED CORRECTLY 

STEERING ANGLE SENSOR 

STEERING ANGLE SENSOR POWER AND GROUND 

MODULE THAT SET THIS DTC 

Diagnostic Test 

1 . VERIFY DTe IS ACTIVE 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTCs. 

Is this DTe active? 

Yes »Go To 2 

No »Perform the ABS Intermittent Condition diagnostic procedure. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES - DIAGNOSIS AND TEST
ING) 

2. VERIFY THAT THE STEERING ANGLE SENSOR IS ACTIVE ON THE BUS 

Turn the ignition on. 
With the scan tool, select Network Diagnostics. 
Verify that the Steering Angle Sensor is active on the bus. 

Is the Steering Angle Sensor active on the bus? 

Yes »Go To 3 

No »Refer to the Table of Contents located in this section for a no response test procedure. 
Perform BODY VERIFICATION TEST - VER 1. 

3. STEERING ANGLE SENSOR 

WARNING: To avoid personal injury or death, on vehicles equipped with airbags, disable the supplemental 
restraint system before attempting any steering wheel, steering column, airbag, occupant classification sys
tem, seat belt tensioner, impact sensor, or instrument panel component diagnosiS or service. Disconnect 
and Isolate the battery negative (ground) cable, then wait two minutes for the system capacitor to discharge 
before performing further diagnosis or service. This is the only sure way to disable the supplemental 
restraint system. Failure to take the proper precautions could result In accidental alrbag deployment. 
NOTE: Proper Steering Angle Sensor installation is crucial for proper operation. 
Replace the Steering Angle Sensor in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 
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With the scan tool, read ABS DTCs. 

Did DTC U0126-LOST COMMUNICATION WITH STEERING ANGLE SENSOR reset? 

Yes »Replace the Anti-Lock Brakes Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Test Complete. 
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U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE (TIPM) 
For a complete wiring diagram Refer to Section 8W. 

Diagnostic Test 

1. LOST COMMUNICATION WITH TIPM 

The Anti-lock Brake Module is reporting that network communication has· been lost with the TIPM. 

View repair. 

Repair 
Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for 
diagnostic procedures and for further possible causes. 
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U0401-IMPLAUSIBLE DATA RECEIVED 'FROM ECMlPCM 
For a complete wiring diagram Refer to Section 8W 

• When Monitored: 
Continuously with the ignition on, one valid CAN message received at least once, and no U0002-CAN C Bus 
Off Performance DTC present. 

• Set Condition: 
When the Anti-Lock Brake Module detects an incorrect CAN message from the Engine Control Module (ECM). 

ABM CAN BUS DTCS 

ENGINE DTCS 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

Possible Causes 

1. CHECK FOR DTC U0401-IMPLAUSIBLE DATA RECEIVED FROM ECMlPCM 

NOTE: This OTC must be active for the results of this test to be valid. 
Turn the ignition on. 
With the scan tool, record and erase DTCs. 
Cycle the ignition switch from off to on. 
With the scan tool, read DTCs. 

Does the scan tool display: U0401-IMPLAUSIBLE DATA RECEIVED FROM ECM/PCM? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION diagnostic procedure. 
Refer to the ABS-INTERMITTENT CONDITION TEST. (Refer to 5 - BRAKES/ELECTRICAL - DIAGNO
SIS AND TESTING) Diagnostic Test 

2. CHECK IF FCM CAN BUS OTCS ARE PRESENT 

With the scan tool, read FCM DTCs. 

Are there any FCM CAN BUS DTCs present? 

Yes »Refer to 8·ELECTRICALJELECTRONIC CONTROL MODULES • DIAGNOSIS AND TESTING and diag-
nose the appropriate symptom. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ELECTRICAL - STANDARD PROCEDURE) 

No »Go To 3 

3. CHECK IF ENGINE OTCS ARE PRESENT 

With the scan tool, read Engine DTCs. 

Are there any Engine OTCs present? 

Yes »Refer to the 9 - ENGINE ELECTRICAL DIAGNOSTICS and diagnose the appropriate symptom. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ELECTRICAL - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Anti-Lock Brake Module pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular attention to all power and ground circuits. If no 
problems are found, replace the Anti-Lock Brake Module per the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES/ELECTRICAL - STANDARD PROCEDURE) 
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U1003-ESP CAN C BUS PERFORMANCE 
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• When Monitored: 
Continuously . 

• Set Condition: 
One of the CAN messages that is assigned to the basic CAN channel was missed by the CAN driver. This 
means that the whole system was very slow in responding to the CAN interrupts. 

Possible Causes 

INTERMITIENT ESP CAN C BUS PERFORMANCE DTC 

CAN C BUS DTCs SET IN TOTALLY INTEGRATED POWER MODULE (TIPM) 

(065) CAN C BUS (+) CIRCUIT OPEN 

(064) CAN C BUS (-) CIRCUIT OPEN 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Ignition on, engine not running. 
With the scan tool, clear DTCs in the Anti·lock Brake Module. 
Cycle the ignition from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per cycle. 
With the scan tool, select View DTCs in the Anti-lock Brake Module. 

Does the OTC reset and/or remain active? 

Yes »Go to 2 

No »Go to 6 

2. CAN C BUS OTCs SET IN TOTALLY INTEGRATED POWER MODULE (TIPM) 

With the scan tool, select View DTCs in the TIPM. 

Are there any active CAN C Bus DTCs? 

Yes »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for 
diagnostic procedures and for further possible causes. 

No »Go to 3 
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3. (065) CAN C BUS (+) CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Anti-lock Brake Module harness connector. 
Disconnect the TIPM C6 harness connector. 
Measure the resistance of the (D65) CAN C Bus (+) circuit between the 
Anti-lock Brake Module harness connector and the TIPM C6 harness 
connector. 

Is the resistance above 2.0 ohms? 

Yes »Repair the (065) CAN C Bus (+) circuit for an open. 

No 

Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES/ELECTRICAL - DIAGNOSIS AND TESTING) 

» Go to 4 

4. (064) CAN C BUS (-) CIRCUIT OPEN 

Measure the resistance of the (064) CAN C Bus (-) circuit between the 
Anti-lock Brake Module harness connector and the TIPM C6 harness 
connector. 

Is the resistance above 2.0 ohms? 

Yes »Repair the (064) CAN C Bus (-) circuit for an open. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 -
BRAKES/ELECTRICAL - DIAGNOSIS AND TESTING) 

No »Go to 5 
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5. ANTI-LOCK BRAKE MODULE 

Inspect the wiring between the Anti-lock Brake Module harness connector and the TIPM harness connector. If any 
problems are found, repair as necessary. If no problems are found, view repair. 

Repair 
Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES/ELECTRICAL - DIAGNOSIS AND 
TESTING) 

6. INTERMITTENT ESP CAN C BUS PERFORMANCE OTC 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES/ELECTRICAL - DIAGNOSIS AND 
TESTING) 

No »Test complete. 
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U1004-CAN C BUS TRANSMIT PERFORMANCE 
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• When Monitored: 
Continuously. 

• Set Condition: 
The CAN frame does not receive acknowledgment for a predefined amount of time. 

Possible Causes 

INTERMITTENT CAN C BUS TRANSMIT PERFORMANCE DTC 

CAN C BUS DTCs SET IN TOTALLY INTEGRATED POWER MODULE (TIPM) 

(D65) CAN C BUS (+) CIRCUIT OPEN 

(D64) CAN C BUS (-) CIRCUIT OPEN 

ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. DTC IS ACTIVE 

Ignition on, engine not running. 
With the scan tool, select Clear Stored DTCs in the Anti-lock Brake Module. 
Cycle the ignition from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per cycle. 
With the Scan Tool, select View DTCs in the Anti-lock Brake Module. 

Does the DTC reset and/or remain active? 

Yes »Go to 2 

No »Go to 6 

2. CAN C BUS DTCs SET IN TOTALLY INTEGRATED POWER MODULE (TIPM) 

With the Scan Tool, select View DTCs in the TIPM. 

Are there any active CAN C Bus DTCs? 

Yes »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES DIAGNOSIS AND TESTING for 
diagnostic procedures and for further possible causes. 

No »Go to 3 
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3. (D65) CAN C BUS (+) CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Anti-lock Brake Module harness connector. 
Disconnect the TI PM C6 harness connector. 
Measure the resistance of the (065) CAN C Bus (+) circuit between the 
Anti-lock Brake Module harness connector and the TIPM C6 harness 
connector. 

Is the resistance above 2.0 ohms? 

Yes »Repair the (065) CAN C Bus (+) circuit for an open. 

No 

Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES· 
STANDARD PROCEDURE) 

» Go to 4 

4. (D64) CAN C BUS (-) CIRCUIT OPEN 

the resistance of the (D64) CAN C Bus (-) circuit between the 
Anti-lock Brake Module harness connector and the TIPM C6 harness 
connector. 

Is the resistance above 2.0 ohms? 

Yes »Repair the (064) CAN C Bus (-) circuit for an open. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES -
STANDARD PROCEDURE) 

No »Go to 5 
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5. ANTI-LOCK BRAKE MODULE 

Inspect the wiring between the Anti-lock Brake Module harness connector and the TIPM harness connector. If any 
problems are found, repair as necessary. If no problems are found, view repair. 

Repair 
Replace the Anti-lock Brake Module in accordance with the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

6. INTERMITTENT CAN C BUS TRANSMIT PERFORMANCE DTC 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Test complete. 



DR -------------- BRAKES .. ELECTRICAL DIAGNOSTICS 5 .. 475 

*ABS WARNING INDICATOR 

ANTI-LOCK BRAKE SYSTEM DTC PRESENT 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. INSTRUMENT CLUSTER ABS INDICATOR 

Tum the ignition off. 
Observe the ABS indicator lamp. 
Tum the ignition on. 

Possible Causes 

Select the appropriate condition for the ABS indicator lamp: 

Illuminates for several seconds and turns off 
Go To 2 

Uluminates continuously 
With the scan tool, read DTCs. Perform the appropriate diagnostic procedure. 
Perform ABS VERIFICATION TEST. (Refer to 5 • BRAKES - STANDARD PROCEDURE) 

Does not illuminate 
Replace the Instrument Cluster in accordance with. the Service Information. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

2. ANTI-LOCK BRAKE SYSTEM DTC PRESENT 

Turn the ignition on. 
With the scan tool, select View DTCs in the Anti-lock Brake Module. 

Are there any DTCs present? 

Yes »Refer to the appropriate diagnostic procedure. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Inspect the related wiring harness and connector terminals. Monitor the scan tool parameters while wig-
gle testing the related harness and connectors. Refer to any Technical Service Bulletins (TSB) that may 
apply. If no problems are found, test is complete. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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*REPLACING THE ANTILOCK BRAKE MODULE 

Possible Causes 

REPLACING THE ANTI-LOCK BRAKE MODULE 

Diagnostic Test 

1. REPLACING THE ANTILOCK BRAKE MODULE 

NOTE: It may be necessary to call STAR to order a new ABS module. 

NOTE: Failure to properly program the ABS module will result in an illuminated or blinking ABS indicator. 
Turn the ignition off. 
Replace the Anti-lock Brake Module in accordance with the Service Information. 
With the scan tool, perlorm the module configuration procedures as necessary in accordance with the Service Infor
mation. 
Road test the vehicle above 40 m.p.h. for at least two minutes. 
With the scan tool, select View DTCs in the Anti-Lock Brake Module. 

Are there any DTCs present? 

Yes »Perlorm the appropriate diagnostic procedure(s). 

No »Test Complete 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 
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·VEHICLE SPEED SIGNAL OUTPUT 

Possible Causes 

INTERMITIENT VEHICLE SPEED SIGNAL 

VEHICLE SPEED SIGNAL DTC SET IN POWERTRAIN CONTROL MODULE 

ANTI-LOCK BRAKE MODULE DTCS PRESENT 

Diagnostic Test 

1 . VEHICLE SPEED SIGNAL DTC SET IN PCM 

Turn the ignition on. 
With the scan tool, select view DTCs in the Powertrain Control Module. 

Is the status Active for P0500? 

Yes »Refer to the Driveabirity section and perform the appropriate diagnostic procedure. 

No »Go To 2 

2. ANTI-LOCK BRAKE MODULE DTCS PRESENT 

With the scan tool, select view DTCs in the Anti-Lock Brake Module. 

Are there any DTCs present in the Anti-lock Brake Module? 

Yes »Refer to the ABS section' and perform the appropriate diagnost;c procedure. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE) 

No »Go To 3 

3. INTERMITTENT VEHICLE SPEED SIGNAL 

At this time, no DTCs are present. 
Inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Using the schematics as a guide, wiggle test the related circuit(s) while monitoring the scan tool data relative to the 
vehicle speed sensor circuit(s). Look for the data to change or for a DTC to set. 
Refer to any technical service bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform ASS VERIFICATION TEST. (Refer to 5 - BRAKES - S!ANDARD PROCEDURE) 

No »Test Complete. 

STANDARD PROCEDURE 



5 .. 478 BRAKES - ELECTRICAL DIAGNOSTICS ------------- DR 

*ABS VERIFICATION TEST 

Diagnostic Test 

1 . ABS VERIFICATION TEST 

WARNING: To avoid personal injury or death, check brake capability is available before road testing. 

NOTE: If the ABM (Anti-Lock Brake Module), SAS (Steering Angle Sensor), Dynamics Sensor was replaced, 
it must be initialized using the scan tool. If not initialized, the ABS indicator will flash continuously with no 
DTCs. To initialize the ABM and clear offsets have wheels pointing straight ahead and follow the directions 
on the scan tool. The drive test requires a 90° turn. If the Dynamics Sensor was replaced, test drive the 
vehicle by turning the vehicle left or right In a curving manner at a velocity between 10 and 25 kmJh (6 and 
15 mph). 
1. Turn the ignition off. 
2. Connect all previously disconnected components and connectors. 
3. Verify all accessories are turned off and the battery is fully charged. 
4. Verify that the ignition is on, with the scan tool, erase all Diagnostic Trouble Codes from All modules. Start the 
engine and allow it to run for 2 minutes and fully operate the system that was indicating the failure. 
5. Turn the ignition off and wait 5 seconds. Turn the ignition on and using the scan tool, read DTCs from all mod
ules. 
6. If any Diagnostic Trouble Codes are present, return to symptom list and trouble shoot new or recurring symptom. 
NOTE: For Sensor Signal and Pump Motor faults, the ABM must sense all 4 wheels at 12 kmJh (7.5 mph) 
before it will extinguish the ABS indicator. 
7. If there are no DTCs present after turning ignition on, road test the vehicle for at least 5 minutes. Perform several 
anti-lock braking stops. 
8. Again, with the scan tool read DTCs. If any DTCs are present, refer to the Table of Contents in the applicable 
Section for the diagnostic test procedure and troubleshoot the new or recurring symptom. 
9. If there are no Diagnostic Trouble Codes (DTCs) present, and the customer's concern can no longer be dupli
cated, the repair is complete. 

Are any DTCs present or is the original concern still present? 

Yes »Repair is not complete, refer to appropriate symptom. 

No »Repair is complete. 



DR ------------- BRAKES - ELECTRICAL 'DIAGNOSTICS 5 • 479 

ADJUSTABLE PEDALS 

DIAGNOSIS AND TESTING 
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• When Mon itored: 
With the ignition on. 

• Set Condition: 
When the Adjustable Pedal Control circuit fails in the Totally Integrated Power Module (TIPM). 

Possible Causes 

(F504) FUSED IGNITION SWITCH OUTPUT OPEN OR HIGH RESISTANCE 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. OTC IS ACTIVE 

Start the engine and allow it to idle. 
Move the Adjustable Pedals Switch to each position several times. 
With the scan tool, read the TIPM DTCs. 

Is the status Active for this OTC? 

Yes »Go To 2 

No »Go To 5 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. (FS04) FUSED IGNITION SWITCH OUTPUT CIRCUIT FOR VOLTAGE 

Turn the ignition off to the lock position. 
Disconnect the Adjustable Pedals Switch harness connector. 
Turn the ignition on. 
Using a 12-volt test light connected to ground check the Fused Ignition 
Switch Output circuit in the Adjustable Pedal Switch harness connector. 

Does the test light illuminate brightly? 

Yes »Replace the Adjustable Pedals Switch in accordance with 
the Service Information. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 3 
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3. (FS04) FUSED IGNITION SWITCH OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition off to the lock position. 

Disconnect the TIPM C3 harness connector. 

Measure the resistance of the (F504) Fused Ignition Switch Output cir
cuit between the Adjustable Pedal Switch harness connector and the 
TIPM C3 harness connector. 

Is the resistance greater than 5.0 ohms? 

Yes »Repair the (F504) Fused Ignition Switch Output circuit for 
an open. 

Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 4 
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4. TOTALLY INTEGRATED POWER MODULE (TIPM) 

Using the wiring diagram/schematic as a guide, inspect all wiring and connectors that pertain to this circuit. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Perform the BODY VERIFICATION· TEST-VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Test complete. 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
When the Adjustable Pedal Control circuit fails in the Totally Integrated Power Module (TIPM). 

Possible Causes 

(F504) FUSED IGNITION SWITCH OUTPUT SHORTED TO VOLTAGE 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. DTC IS ACTIVE 

Start the engine and allow it to idle. 
Move the Adjustable Pedals Switch to each position several times. 
With the scan tool, read the TIPM DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 5 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. (F504) FUSED IGNITION SWITCH OUTPUT CIRCUIT FOR VOLTAGE 

Turn the ignition off to the lock position. 
Disconnect the Adjustable Pedals Switch harness connector. 
Using a 12-volt test light connected to ground check the Fused Ignition 
Switch Output circuit in the Adjustable Pedal Switch harness connector. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No »Replace the Adjustable Pedals Switch in accordance with 
the Service Information. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

3 ~.:u, 

.~J. 
SWITCH. '" 5 

ADJUSTABLE 
PEDALS 

(EXCEPT BASE) 

8195d12b 
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3. (F504) FUSED IGNITION SWITCH OUTPUT CIRCUIT SHORTED TO VOLTAGE 

Disconnect the TIPM C3 harness connector. 
Using a 12-volt test light connected to ground check the Fused Ignition 
Switch Output circuit in the Adjustable Pedal Switch harness connector. 

Does the test light illuminate brightly? 

Yes »Repair the (FS04) Fused Ignition Switch Output circuit for a 
short to voltage. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 4 

4. TOTALLY INTEGRATED POWER MODULE (TIPM) 

3 ~.:u . 
. ~J4 

SWITCH· "" ADJUSTABLE 5 
PEDALS 

(EXCEPT BASE) 

8195d12b 

Using the wiring diagram/schematic as a guide, inspect all wiring and connectors that pertain to this circuit. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Perform the BODY VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Test complete. 
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APS-INTERMITTENT CONDITION TEST 
For a complete wiring diagram Refer to Section 8W. 

Diagnostic Test 

1 . 
NOTE: The conditions that set the DTC are not present at this time. The following list may help in identi
fying the intermittent condition. 
WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to tollow these instructions can result in 
personal injury or death. 
Refer to any Technical Service Bulletins (TSBs) that may apply. 
Review the scan tool information. If possible, try to duplicate the conditions under which the DTC set. 
Turn the ignition off. 
Visually inspect the related wire harness. Disconnect all the related harness connectors. Look for any chafed, 
pierced, pinched, partially broken wires and broken, bent, pushed out, or corroded terminals. 
Wiggle the wires while checking for shorts and open circuits. 
Perform a voltage drop test on the related circuits between the suspected faulty component and the Memory Seat 
Module. 
Inspect and clean all grounds that are related to the most current DTC. 
If numerous trouble codes were set, use a wiring schematic and look for any common ground or supply circuits 
Monitor with the scan tool and wiggle the related wire harness to try to interrupt the actuation. 
Use the scan tool to perform a System Test if one applies to failing component. 
A co-pilot, data recorder, and/or lab scope should be used to help diagnose intermittent conditions. 

Were any problems tound during the above inspections? 

Ves »Perform the necessary repairs. 
Perform ABS VERIFICATION TEST. (Refer to 5 - BRAKES - STANDARD PROCEDURE). 

No »Test Complete. 

STANDARD PROCEDURE 
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APS VERIFICATION TEST - VER 1 

Diagnostic Test 

1. ADJUSTABLE PEDALS SYSTEM VERIFICATION TEST 

1. Ensure all accessories are turned off and the battery is fully charged. 
2. Connect all previously disconnected components and connectors. 
3. If the Memory Seat Module was replaced (if equipped), reprogram the Adjustable Pedals hard stop. 
4. Start with the Adjustable Pedals going forward. 
5. When the Adjustable Pedals reach full travel, continue to apply the Adjustable Pedals Switch for 10 seconds to 
learn the hard stop. 
6. Repeat this step in both travel directions. 
7. Verify that the Adjustable Pedals System is disabled with the vehicle in reverse. 
S. Verify that the Adjustable Pedals System is disabled when the speed control is activated. 
9. Ensure that the ignition is on, and with the scan tool, erase all Diagnostic Trouble Codes from All modules. 
10. Fully operate the Adjustable Pedals System. 
11. Turn the ignition off and wait 5 seconds. Turn the ignition on and using the scan tool, read DTCs from all mod
ules. 
12. If any Diagnostic Trouble Codes are present, return to the symptom list and troubleshoot any new or recurring 
symptoms. 
13. Again. with the scan tool read DTCs. If any DTCs are present, return to the Symptom list. 
14. If there are no Diagnostic Trouble Codes (DTCs) present, and the customer's concern can no longer be dupli
cated, the repair is complete. 

Are any DTCs present or is the original concern still present? 

Ves »Repair is not complete, refer to appropriate symptom. 

No »Repair is complete. 
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BRAKES - ABS - SERVICE INFORMATION 

DESCRIPTION 

5· 489 

The antilock brake system (ABS) is an electronically operated, three channel brake control system. The vehicle has 
Electronic Variable Brake Proportioning (EVBP) designed into the system which eliminates the combination/propor
tioning valve. 

The system is designed to prevent wheel lockup and maintain steering control during braking. Preventing lockup is 
accomplished by modulating fluid pressure to the wheel brake units. 

The hydraulic system is a three channel design. The front wheel brakes are controlled individually and the rear 
wheel brakes in tandem. The ABS electrical system is separate from other electrical circuits in the vehicle. A spe
cially programmed controller anti lock brake unit operates the system components. 

ABS system major components include: 

• Antilock Brake Module (ABM) 
• Hydraulic Control Unit (HCU) 
• Wheel Speed Sensors (WSS) 
• ABS Warning Light 

OPERATION 
Battery voltage is supplied to the ABM. The ABM performs a system initialization procedure at start up. A check of 
the ABS motor is performed at 15 miles per hour. Initialization consists of a static and dynamic self check of system 
electrical components. 

The static and dynamic checks occurs at ignition start up. During the dynamic check, the ABM briefly cycles sole
noids to verify operation. An audible noise may be heard during this self check. This noise should be considered 
normal. The ABS motor and pump are then checked at a speed of 15 mile per hour. 

If an ABS component exhibits a fault during initialization, the ABM illuminates the amber warning light and registers 
a fault code in the microprocessor memory. 

The ASM monitors wheel speed sensor inputs continuously while the vehicle is in motion. However, the ABM will not 
activate any ASS components as long as sensor inputs indicate normal braking. 

During normal braking, the master cylinder, power booster and wheel brake units all function as they would in a 
vehicle without ASS. The HCU components are not activated. 

The purpose of the antilock system is to prevent wheel lockup. Preventing lockup helps maintain vehicle braking 
action and steering control. 

The anti lock ABM activates the system whenever sensor signals indicate periods of wheel slip. 

The antilock system prevents lockup during a wheel slip condition by modulating fluid apply pressure to the wheel 
brake units. 

Brake fluid apply pressure is modulated according to wheel speed, degree of slip and rate of deceleration. Sensors 
at each front wheel convert wheel speed into electrical signals. These signals are transmitted to the ABM for pro
cessing and determination of wheel slip and deceleration rate. 

The ABS system has three fluid pressure control channels. The front brakes are controlled separately and the rear 
brakes in tandem. A speed sensor input signal indicating a wheel slip condition activates the ABM antilock program. 

There are Two solenoid valves (Isolation and Dump valve) which are used in each antilock control channel. The 
valves are all located within the HCU valve body and work in pairs to either increase, hold, or decrease apply pres
sure as needed in the individual control channels. 

During an ABS stop the ISO valve is energized which acts to prevent further pressure build-up to the calipers. Then 
the Dump valve dumps off pressure until the wheel unlocks. This will continue until the wheels quit slipping alto
gether. 
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STANDARD PROCEDURE 

ABS BRAKE BLEEDING 

ABS system bleeding requires conventional bleeding methods plus use of a scan tool. The procedure involves per
forming a base brake bleeding. followed by use of the scan tool to cycle and bleed the HCU pump and solenoids. 
A second base brake bleeding procedure is then required to remove any air remaining in the system. 

1. Perform base brake bleeding. (Refer to 5 - BRAKES - STANDARD PROCEDURE) OR (Refer to 5 - BRAKES -
STANDARD PROCEDURE). 

2. Connect scan tool to the Data Link Connector. 

3. Select ANTI LOCK BRAKES. followed by MISCELLANEOUS, then ABS BRAKES. Follow the instructions dis
played. When scan tool displays TEST COMPLETE. disconnect scan tool and proceed. 

4. Perform base brake bleeding a second time. (Refer to 5 - BRAKES - STANDARD PROCEDURE) OR (Refer to 
5 - BRAKES - STANDARD PROCEDURE). 

5. Top off master cylinder fluid level and verify proper brake operation before moving vehicle. 

SPECIFICATIONS 

TORQUE 

DESCRIPTION 

ABS Assembly 
Mounting Bolts 

ABS Assembly 
ABM Screws 

ABS Assembly 
Brake Line Fittings 

~miCS Sensor 
Speed Sensors 
t Sensor Bolt 

Wheel Speed Sensors 
Front Sensor Bolt 

4500 & 5500 
Wheel Speed Sensors 

Bracket To Knuckle 

Wheel Speed Sensors 
Rear Sensor Stud 

ABM 
ting Screws 

RWALModule 
Mounting Bolts 

RWAL Valve 
Brake Line Fittings 

Rear Wheel Speed Sensor 
Mounting Bolt 

N·m Ft. Lbs. 

15 11 

3.5 -

19 -

24 -
21 -

13 -

6.7 -

22.5 -

6 -

15 11 

19 -

24 -

In. Lbs. 

-

31 

170 

200 
190 

110 

60 

200 

53 

-

170 

200 
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ELECTRICAL 

DIAGNOSIS AND TESTING 

DIAGNOSIS & TESTING 
Diagnosis of base brake conditions which are mechanical in nature should be performed first. This includes brake 
noise, lack of power assist, parking brake, or vehicle vibration during normal braking. 

The Antilock brake system performs several self-tests every time the ignition switch is turned on and the vehicle is 
driven. The ABM monitors the system inputs and outputs circuits to verify the system is operating properly. If the 
ABM senses a malfunction in the system it win set a DTC into memory and trigger the warning lamp. 

NOTE: A scan tool must be used to diagnose the Antilock Brake system. For test procedures refer to the 
Chassis Diagnostic Manual. 
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SENSOR- WHEEL SPEED-ABS-FRONT 

DESCRIPTION 

The ABS brake system uses 3 wheel speed sensors. A sensor is mounted to each front hub/bearings. The third 
sensor is mounted on top of the rear axle differential housing. 

OPERATION 
The Wheel Speed Sensor consists of a magnet (1) 
surrounded by windings from a single strand of wire 
(5). The sensor sends a small AC signal to the ABM. 
This signal is generated by magnetic induction. The 
magnetic induction is created when a toothed sensor 
ring (exciter ring or tone wheel) (4) passes the station
ary magnetic WSS. 

When the ring gear is rotated, the exciter ring (4) 
passes the tip of the WSS. As the exciter ring tooth 
approaches the tip of the WSS, the magnetic lines of 
force expand, causing the magnetic field to cut across 
the sensor's windings (5). This, in turn causes current 
to flow through the WSS circuit in one direction. When 
the exciter ring tooth moves away from the sensor tip, 
the magnetic lines of force collapse cutting the wind
ing in the opposite direction. This causes the current 

8120ba50 

to flow in the opposite direction. Every time a tooth of the exciter ring passes the tip of the WSS, an AC signal is 
generated current. Each AC signal (positive to negative signal or squarewave) is interpreted by the ABM. It then 
compares the frequency of the sinewave to a time value to calculate vehicle speed. The ABM continues to monitor 
the frequency to determine a deceleration rate that would indicate a possible wheel-locking tendency. 

The signal strength of any magnetic induction sensor is directly affected by: 

• Magnetic field strength; the stronger the magnetic field, the stronger the signal 

• Number of windings in the sensor; more windings provide a stronger signal 

• Exciter ring speed; the faster the exciter ring/tone wheel rotates, the stronger the signal will be 

• Distance (3) "air gap" between the exciter ring teeth and WSS; the closer the WSS is to the exciter ring/tone 
wheel, the stronger the signal will be. 

The WSS is not adjustable. A clearance specification has been established for manufacturing tolerances. If the 
clearance is not within these specifications, then either the WSS or other components may be damaged. The clear
ance between the WSS and the exciter ring is 0.005 - 0.050 in. 

The assembly plant performs a "Rolls Test" on every vehicle that leaves the assembly plant. One of the test per
formed is a test of the WSS. To properly test the sensor, the assembly plant connects test eqUipment to the Data 
Link Connector (DLC). This connector is located to the right of the steering column and attached to the lower portion 
of the instrument panel. The rolls test terminal is spliced to the WSS circuit. The vehicle is then driven on a set of 
rollers and the WSS output is monitored for proper operation. 
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REMOVAL 

REMOVAL 
1. Remove the front rotor (Refer to 5 - BRAKES/HY

DRAULIC/MECHANICAUROTORS - REMOVAL). 

2. Remove the wheel speed sensor mounting bolt (1) 
from the hub (3). 

3. Remove the wheel speed sensor (2) from the hub 
(3). 

4. Remove the wiring from the clips and disconnect 
the electrical connector. 

4500 & 5500 
1. Remove the front rotor (Refer to 5 - BRAKES/HY

DRAULIC/MECHANICAUROTORS - REMOVAL). 

2. Remove the wheel speed sensor mounting bolt (1) 
from the hub. 

3. Remove the wheel speed sensor (2) from the hub. 

4. Remove the wiring from the clips and disconnect 
the electrical connector. 

) 

i 
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INSTALLATION 

INSTALLATION 
1. Install the wiring to the clips and Reconnect the 

electrical connector. 

2. Install the wheel speed sensor (2) to the hub (3). 

3. Install the wheel speed sensor mounting bolt (1) to 
the hub (3). TIghten the bolt to 21 N·m (190 in. 
Ibs.). 

4. Install the front rotor and brake caliper assembly 
(Refer to 5 • BRAKES/HYDRAULIC/MECHANICAU 
ROTORS - INSTALLATION). 

4500 & 5500 
1. Install the wiring to the clips and Reconnect the 

electrical connector. 

2. Install the wheel speed sensor (2) to the hub. 

3. Install the wheel speed sensor mounting bolt (1) to 
the hub. Tighten the bolt to 13 N·m (110 in. Ibs.). 

4. Install the front rotor and brake catiper assembly 
(Refer to 5 - BRAKES/HYDRAULIC/MECHANICAU 
ROTORS - INSTALLATION). 
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SENSOR-WHEEL SPEED-ABS-REAR 

DIAGNOSIS AND TESTING 

REAR WHEEL ANTILOCK 
Diagnosis of base brake conditions which are mechanical in nature should be performed first. This includes brake 
noise, lack of power assist. parking brake, or vehicle vibration during normal braking. 

The RWAL brake system performs several self-tests every time the ignition switch is turned on and the vehicle is 
driven. The CAB monitors the system inputs and outputs circuits to verify the system is operating properly. If the 
CAB senses a malfunction in the system it will set a DTC into memory and trigger the warning lamp. 

NOTE: A scan tool is used to diagnose the RWAL system. For test procedures refer to the ABS Electrical 
Diagnostic Section. 

REMOVAL 

REAR WHEEL SPEED SENSOR (RWAL) 
1. Raise the vehicle on a hoist. 

2. Remove the brake line mounting nut and remove 
the brake line from the sensor stud. 

3. Remove the mounting stud (2) from the sensor and 
shield. 

4. Remove the sensor (1) and shield from the differ
ential housing (3). 

5. Disconnect the sensor wire harness and remove 
the sensor (1). 

REAR WHEEL SPEED SENSOR (ESP) 
1. Raise the vehicle on a hoist. 

2. Disconnect the wheel speed sensor electrical con
nector (3). 

3. Remove the mounting bolt (1) from the sensor (4). 
4. Remove the sensor (4) from the brake caliper 

adapter (2). 

BOod6199 
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REAR WHEEL SPEED SENSOR - 4500 & 5500 
1. Raise the vehicle on a hoist. 

2. Disconnect the sensor wire harness (1). 

3. Remove the mounting bolt (3). 

4. Remove the sensor (4) from the differential 
housing. 

INSTALLATION 

REAR WHEEL SPEED SENSOR (RWAL) 
1. Connect the harness to the sensor. Be sure the 

seal is securely in place between the sensor 
and the wiring connector. 

2. Install the O-ring on the sensor (if removed). 

3. Insert the sensor (1) in the differential housing (3). 

4. Install the sensor shield. 

5. Install the sensor mounting stud (2) and tighten to 
24 N·m (200 in. Ibs.). 

6. Install the brake line on the sensor stud (2)and 
install the nut. 

7. Lower the vehicle. 

/ 
\~ 

81cfd1fc 

80cd6199 
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REAR WHEEL SPEED SENSOR (ESP) 
1. Insert the wheel speed sensor (4) in the brake cal

iper adapter (2). 

2. Install the sensor mounting bolt (1) and tighten to 
24 N·m (200 in. Ibs.). 

3. Reconnect the electrical wiring connector (3) to the 
sensor (4). 

4. Lower the vehicle. 

REAR WHEEL SPEED SENSOR - 4500 & 5500 
1. Install the O-ring on the sensor (if removed). 

2. Insert the sensor (4) in the differential housing. 

3. Install the sensor mounting bolt (3) and tighten to 
24 N·m (200 in. Ibs.). 

4. Connect the harness (1) to the sensor (4). Be sure 
the seal is securely in place between the sen
sor and the wiring connector. 

S. Lower the vehicle. 

81cld1fc 
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SENSOR-DYNAMICS 

DESCRIPTION 
The Yaw Rate and Lateral Acceleration Sensors are 
housed into one unit known as the Dynamics Sensor. 
The sensor is used to measure side-to-side (Lateral) 
motion and vehicle rotational sensing (how fast the 
vehicle is turning - Yaw). 

Yaw and Lateral Acceleration Sensors cannot be ser
viced separately. The entire Dynamics Sensor must be 
replaced when necessary, 

REMOVAL 
1. Remove the center bezel lower trim panel. 

2. Remove the cup holder (Refer to 23 - BODY/IN
STRUMENT PANEUCUP HOLDER - REMOVAL). 

3. Disconnect the electrical connector (3) for the 
dynamics sensor (2). 

4. Remove the 3 mounting nuts (1) for the sensor (2). 

5. Remove the sensor (2) from the vehicle. 

81ge1683 
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INSTALLATION 
1. Install the dynamics sensor on the mounting studs 

(2). 

2. Install the mounting nuts (1) Tighten to 24 N·m 
(200 in. Ibs.). 

3. Reconnect the electrical connector (3). 

4. Install the cup holder. (Refer to 23 - BODY/IN
STRUMENT PANEUCUP, HOLDER - INSTALLA
TION). 

5. Install the center bezel lower trim panel. 
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SWITCH-ESP 

DESCRIPTION 
The ESP switch is located just below the heater and 
air conditioner controls in the center stack area of the 
instrument panel. 

REMOVAL 
1. Remove the radio trim panel (1). 

81ge17ae 
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2. Disconnect the electrical connectors from the radio 
trim panel. 

3. Remove the ESP switch (1) from the switch bank 
(2). 

INSTALLATION 
1. Install the new switch (1) in the switch bank (2). 

2. Reconnect the electrical connectors for the radio 
trim panel. 
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3. Install the radio trim panel (1). 

o CJQJ~ 

~\ 
81ge1795 
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HYDRAULIC/MECHANICAL 

DESCRIPTION - ELECTRONIC VARIABLE BRAKE PROPORTIONING 
Vehicles equipped with ABS use electronic variable brake proportioning (EVBP) to balance front-to-rear braking. The 
EVBP is used in place of a rear proportioning valve. The EVBP system uses the ABS system to control the slip of 
the rear wheels in partial braking range. The braking force of the rear wheels is controlled electronically by using the 
inlet and outlet valves located in the integrated control unit (ICU). 

OPERATION - ELECTRONIC VARIABLE BRAKE PROPORTIONING 
EVBP is able to decrease, hold and increase rear brake pressure without activating full ABS control. Upon entry into 
EVBP the inlet valve for the rear brake circuit is switched on so that the fluid supply from the master cylinder is shut 
off. In order to decrease the rear brake pressure, the outlet valve for the rear brake circuit is pulsed. This allows 
fluid to enter the low pressure accumulator (LPA) in the hydraulic control unit (HCU) resulting in a drop in fluid 
pressure to the rear brakes. In order to increase the rear brake pressure, the outlet valve is switched off and the 
inlet valve is pulsed. This increases the pressure to the rear brakes. 

The EVBP will remain functional during many ABS fault modes. If both the red BRAKE and amber ABS warning 
indicators are illuminated, the EVBP may not be functioning. 
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HCU (HYDRAULIC CONTROL lINIT) 

DESCRIPTION 
The HCU (3) consists of a valve body, pump motor, 
low pressure accumulators, inlet valves, outlet valves 
and noise attenuators. 

OPERATION 

8170d4a6 

Accumulators in the valve body store extra ffuid released to the system for ABS mode operation. The pump provides 
the fluid volume needed and is operated by a DC type motor. The motor is controlled by the ABM. 

The valves modulate brake pressure during anti lock braking and are controlled by the ABM. 

The HCU provides three channel pressure control to the front and rear brakes. One channel controls the rear wheel 
brakes in tandem. The two remaining channels control the front wheel brakes individually. 

During anti lock braking, the solenoid valves are opened and closed as needed. 

During normal braking, the HCU solenoid valves and pump are not activated. The master cylinder and power 
booster operate the same as a vehicle without an ABS brake system. 

NOTE: The three modes mentioned below do occur but not necessarily in the order listed everytime. 

During antilock braking. solenoid valve pressure modulation occurs in three stages, pressure increase, pressure 
hold, and pressure decrease. The valves are all contained in the valve body portion of the HCU. 

PRESSURE DECREASE 
The outlet valve is opened and the inlet vaive is closed during the pressure decrease cycle. 

A pressure decrease cycle is initiated when speed sensor signals indicate high wheel slip at one or more wheels. At 
this point, the ABM closes the inlet then opens the outlet valve, which also opens the return circuit to the accumu
lators. Fluid pressure is allowed to bleed off (decrease) as needed to prevent wheel lock. 

Once the period of high wheel slip has ended, the ABM closes the outlet valve and begins a pressure increase or 
hold cycle as needed. 

PRESSURE HOLD 
Both solenoid valves are closed in the pressure hold cycle but only the inlet valve is energized. Fluid apply pressure 
in the control channel is maintained at a constant rate. The ABM maintains the hold cycle until sensor inputs indi
cate a pressure change is necessary. 

PRESSURE INCREASE 
The inlet valve is open and the outlet valve is closed during the pressure increase cycle. The pressure increase 
cycle is used to reapply thew brakes. This cycle controls re-application of fluid apply pressure. 
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REMOVAL 
1. Disconnect the battery cables from the battery. 

2. Remove the battery. 
3. Disconnect the electrical harness connectors. 

4. Remove the brake lines from the HCU (3). 

5. Remove HCU/ABM mounting bolts (1) and remove 
the HCU/ABM (3) from the battery tray (4). 

INSTALLATION 

NOTE: If the ABM (2) is being replaced with a new 
ABM is must be reprogrammed with the use of a 
scan tool. 

1. Install HCU/ABM (3) on the mounts to the battery 
tray (4) and Tighten the bolts to 15N·m (11 ft. Ibs.). 

2. Install the brake lines to the HCU (3) and tighten to 
19 N·m (170 in. Ibs.). 

3. Install the electrical harness connectors to the 
HCU/ABM (3) and push down on the release to 
secure the connectors. 

4. Install the battery. 

5. Install the battery cables to the battery. 

6. Bleed ABS brake system (Refer to 5 • BRAKES -
STANDARD PROCEDURE). 

817Od4a6 

817Od4a6 
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VALVE-RWAL 

DESCRIPTION 
Rear Wheel Antilock (RWAL) brake system is standard 
equipment on 1500 series vehicles. The RWAL brake 
system is designed to prevent rear wheel lock-up on 
virtually all types of road surfaces. RWAL braking is 
desirable because a vehicle which is stopped without 
locking the rear wheels will retain directional stability. 
This allows the driver to retain greater control of the 
vehicle during braking. 

The valve is located on the drivers side inner fender 
under the hood. The valve modulates hydraulic pres
sure to the rear brakes. 

The RWAL components include: 

• RWAL Valve(1) 
• Controller Antilock brake (CAB) 
• Rear Wheel Speed Sensor (WSS) 

OPERATION 
When the brakes are applied, hydraulic fluid is routed from the master cylinder's secondary circuit to the RWAL 
valve. From there hydraulic fluid is routed to the rear brakes. The Controller Antilock Brake (CAB) contains an Elec
tronic Variable Brake Proportioning (EVBP) control algorithm, which proportions the applied braking force to the rear 
wheels during braking. The EVBP function of the RWAL system takes the place of a conventional hydraulic propor
tioning valve. The CAB monitors the rear wheel speed through the rear wheel speed sensor and calculates an esti
mated vehicle deceleration. When an established deceleration threshold is exceeded, an isolation valve is closed to 
hold the applied brake pressure to the rear brakes constant. Upon further increases in the estimated vehicle decel
eration, the isolation valve is selectively opened to increase rear brake pressure in proportion to the front brake 
pressure. If impending rear wheel lock-up is sensed, the CAB signals the RWAL valve to modulate hydraulic brake 
pressure to the rear wheels to prevent lock-up. 

NORMAL BRAKING Since the RWAL valve also performs the EVBP or proportioning function, vehicle deceleration 
under normal braking may be sufficient to trigger the EVBP function of the RWAL system without full RWAL activity 
as would normally occur during an impending rear wheel lock-up. As previously mentioned, the isolation valve is 
selectively closed and opened to increase rear brake pressure in proportion to the front brake pressure under EVBP 
control. Slight brake pedal pulsations may be noticed as the isolation valve is opened. 

REMOVAL 
1. Disconnect the battery cables from the battery. 

2. Remove the battery. 

3. Disconnect the electrical harness connector. 

4. Remove the brake lines from the rwal valve (1). 

5. Remove rwal valve mounting nuts (2) and remove 
the rwal valve (1). 
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INSTALLATION 
1. Install rwal valve (1) and Tighten the nuts (2) to 15 

N·m (11 ft. Ibs.). 

2. Install the brake lines to the rwal valve and tighten 
to 19 N·m (170 in. Ibs.). 

3. Install the electrical harness connector to the rwal 
valve and secure the connector. 

4. Install the battery. 

5. Install the battery cables to the battery. 

6. Bleed ABS brake system (Refer to 5 - BRAKES -
STANDARD PROCEDURE). 
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CLUTCH 

WARNING 

WARNING: DaimlerChrysler does not manufacture any vehicles or replacement parts that contain asbestos. 
Aftermarket products mayor may not contai'n asbestos. Refer to. aftermarket product packaging for product 
information. Whether the product contains asbestos or not, dust and dirt can accumulate on manual clutch 
parts during normal use. Follow practices prescribed by appropriate regulations for the handling, process .. 
ing and disposing of dust and debris. 

DIAGNOSIS AND TESTING 

CLUTCH 
Road test and inspect components to determine a . clutch problem. Road test the vehicle at normal speeds. Shift the 
transmission through all gear ranges and observe clutch action. If clutch chatters, grabs, slips or does not release 
properly, remove and inspect clutch components. If problem is noise or hard shifting, further diagnosis may be 
needed to the transmission and driveline component. 

CLUTCH CONTAMINATION 
Contamination is a frequent cause of clutch malfunctions. Oil, water or clutch fluid on the clutch disc and pressure 
ptate surfaces will cause chatter, slip and grab. Oil contamination indicates a leak at either the rear main seal or 
transmission input shaft. Clutch fluid leaks are usually from damaged slave cylinder push rod seals. Heat buildup 
caused by slippage between the pressure plate, disc and flywheel can bake the oil residue onto the components. 
The glaze-like residue ranges in color from amber to black. 

Road splash contamination is dirt/water entering the clutch housing due to loose bolts, housing cracks. Driving 
through deep water puddles can force water/road splash into the housing through such openings. 

IMPROPER RELEASE OR CLUTCH ENGAGEMENT 
Clutch release or engagement problems can be caused by worn or damage clutch components. 

Release problems can cause hard shifting and noise. Look for leaks at clutch cylinders, connecting line and. loose 
slave cylinder bolts. Also worn/loose release fork, pivot studt clutch discI pressure plate or release bearing. 

Engagement problems can cause slip, chatter/shudder and noisy operation. The causes may be clutch disc con
tamination, wear, distortion or flywheel damage. 

CLUTCH MISALIGNMENT 
Clutch components must be in proper alignment with the crankshaft and transmission input shaft. Misalignment 
caused by excessive runout or warpage of any clutch component will cause grab, chatter and improper clutch 
release. 

CLUTCH COVER AND DISC RUNOUT 
Check the clutch disc before installation. Axial (face) runout of a new disc should not exceed 0.50 mm (0.020 in.). 
Measure runout about 6 mm (1/4 in.) from the outer edge of the disc facing. Obtain another disc if runout is exces
sive. 

Check condition of the clutch before installation. A warped cover or diaphragm spring will cause grab and incom~ 
plete release or engagement. Be careful when handling the cover and disc. Impact can distort the cover, diaphragm 
spring, release fingers and the hub of the clutch disc. 

Use an alignment tool when positioning the disc on the flywheel. The tool prevents accidental misalignment which 
could result in cover distortion and disc damage. 

A frequent cause of clutch cover distortion (and consequent misalignment) is improper bolt tightening. 

FLYWHEEL RUNOUT 
Check flywheel runout whenever misalignment is suspected. Flywheel runout should not exceed 0.08 mm (0.003 
in.). Measure runout at the outer edge of the flywheel face with a dial indicator. 
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Common causes of runout are: 

• heat warpage 
• improper machining 
• incorrect bolt tightening 
• improper seating on crankshaft flange shoulder 
• foreign material on crankshaft flange 

Flywheel machining is not recommended. The flywheel clutch surface is machined to a unique contour and machin
ing will negate this feature. Minor flywheel scoring can be cleaned up by hand with 180 grit emery or with turning 
equipment. Remove only enough material to reduce scoring (approximately 0.001 - 0.003 in.). Heavy stock removal 
is not recommended. Replace the flywheel if scoring is severe and deeper than 0.076 mm (0.003 in.). Excessive 
stock removal can result in flywheel cracking or warpage after installation; it can also weaken the flywheel and 
interfere with proper clutch release. 

Clean the crankshaft flange before mounting the flywheel. Dirt and grease on the flange surface may cock the fly
wheel causing excessive runout. Use new bolts when remounting a flywheel and secure the bolts with MoparTM 
Lock And Seal or equivalent. Tighten flywheel bolts to specified torque only. Overtightening can distort the flywheel 
hub causing runout. 

DIAGNOSIS CHART 
The diagnosis charts Diagnosis Chart describe common clutch problems, causes and correction. 

Diagnosis Chart 

CONDITION POSSIBLE CAUSES CORRECTION 

Disc facing worn out 1. Normal wear. 1. Replace cover and disc. 

2. Driver frequently rides (slips) the 2. Replace cover and disc. 
clutch. Results in rapid overheating 
and wear. 

3. Insufficient clutch cover 3. Replace cover and disc. 
diaphragm spring tension. 

Clutch disc facing contaminated with 1. Leak at rear main engine seal or 1. Replace appropriate seal. 
oil t grease, or clutch fluid. transmission input shaft seal. 

2. Excessive amount of grease 2. Remove grease and apply the 
applied to the input shaft splines. correct amount of grease. 

3. Road splash, water entering 3. Replace clutch disc. Clean clutch 
housing. cover and reuse if in good condition. 

4. Slave cylinder leaking. 4. Replace hydraulic clutch linkage. 

Clutch is running partially 1. Release bearing sticking or 1. Verify failure. Replace the release 
disengaged. binding and does not return to the bearing and transmission front 

normal running position. bearing retainer as necessary. 

Flywheel below minimum thickness 1. Improper flywheel machining. 1. Replace flywheel. 
specification. Flywheel has excessive taper or 

excessive material removal. 

Clutch disc, cover or diaphragm 1. Rough handling. Impact bent 1. Replace disc or cover as 
spring warped or distorted. cover, spring, or disc. necessary. 

2. Improper bolt tightening 2. Tighten clutch cover using proper 
procedure. procedure. 
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CONDITION POSSIBLE CAUSES CORRECTrON 

Facing on flywheel side of disc torn, 1. Flywheel surface scored or 1. Correct surface condition if 
gouged or worn. nicked. possible. Replace flywheel and disc 

as necessary. 

2. Clutch disc sticking or binding on 2. Inspect components and 
transmission input shaft. correct/replace as necessary. 

Clutch disc facing burnt. Flywheel 1. Frequent operation under high 1. Correct condition of flywheel and 
and cover pressure plate surfaces loads or hard acceleration pressure plate surface. Replace 
heavily glazed. conditions. clutch cover and disc. Alert driver to' 

problem cause. 

2. Driver frequently rides (slips) 2. Correct condition of flywheel and 
clutch. Results in rapid wear and pressure plate surface. Replace 
overheating of disc and cover. clutch cover and disc. Alert driver to 

problem cause. 

Clutch disc binds on input shaft 1. Clutch disc hub splines damaged 1. Clean, smooth and lubricate hub 
splines. during installation. splines if possible. Replace disc if 

necessary. 

2. Input shaft splines rough, 2. Clean, smooth, and lubricate 
damaged, or corroded. shaft splines if possible. Replace 

input shaft if necessary. 

Clutch disc rusted to flywheel or 1. Clutch not used for an extended 1. Sand rusted surfaces with 180 
pressure plate. period of time (e.g. long term grit sanding paper. Replace clutch 

vehicle storage). cover and flywheel if necessary. 

Pilot bearing seized, loose or rollers 1. Bearing cocked during 1. Install a new bearing. 
are worn. installation. 

2. Bearing defective. 2. Install a new bearing. 

3. Bearing not lubricated. 3. Install a new bearing. 

4. Clutch misalignment. 4. Inspect clutch and correct as 
necessary. Install and lubricate a 
new bearing. 

Clutch wilt not disengage properly. 1. Low hydraulic linkage fluid level. 1. Add hydraulic linkage fluid. 

2. Clutch cover loose. 2. Follow proper bolt tightening 
procedure. 

3. Clutch disc bent or distorted. 3. Replace clutch disc. 

4. Clutch cover diaphragm spring 4. Replace clutch cover. 
bent or warped. 

5. Clutch disc installed backwards. 5. Remove and install clutch disc 
correctly. 

6. Release fork bent or fork pivot 6. Replace fork or pivot as 
loose or damaged. necessary. 

7. Clutch master or slave cylinder 7. Replace hydraulic linkage 
failure. assembly. 
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CONDITION 

Clutch pedal squeak. 

Clutch master or slave cylinder 
plunger dragging or binding 

Release bearing is noisy. 

Contact surface of release bearing 
damaged. 

Partial engagement of clutch disc. 
One side of disc is worn and the 
other side is glazed and lightly 
worn. 

SPECIFICATIONS 

CLUTCH 

TORQUE 

DESCRIPTION 

Slave Cylinder Nuts 

Clutch Master Cylinder 
Nuts 

Pressure Plate Bolts - V6 
& VB 

Pressure Plate Bolts -
Diesel 

Release Bearing Pivot 

Flywheel Bolts 

POSSIBLE CAUSES CORRECTION 

1. Pivot pin loose. 1. Tighten pivot pin· if possible. 
Replace clutch pedal if necessary. 

2. Master cylinder bushing not 2. Lubricate master cylinder 
lubricated. bushing. 

3. Pedal bushings worn out or 3. Replace and lubricate bushings. 
cracked. 

4. Rough surface on front bearing 4. Replace front bearing retainer. 
retainer. 

1. Master or slave cylinder 1. Replace clutch hydraulic linkage 
components worn or corroded. assembly. 

1. Release bearing defective or 1. Replace release bearing. 
damaged. 

1. Clutch cover incorrect or release 1. Replace clutch cover and release 
fingers bent or distorted. bearing. 

2. Release bearing defective or 2. Replace the release bearing. 
damaged. 

3. Release bearing misaligned. 3. Check and correct runout of 
clutch components. Check front 
bearing sleeve for damage/ 
alignment. Repair as necessary. 

1. Clutch pressure plate position 1. Replace clutch disc and cover. 
incorrect. 

2. Clutch cover, spring, or release 2. Replace clutch disc and cover. 
fingers bent or distorted. 

3. Clutch disc damaged or 2. Replace clutch disc. 
distorted. 

4. Clutch misalignment. 4. Check alignment and runout of 
flywheel, disc, pressure plate and 
clutch housing. Correct as 
necessary. 

N·m Ft. Lbs. In. Lbs. 

23 17 -

28 21 -

50 37 -

30 22 -

23 17 -
95 70 -
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DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Dual Mass Flywheel To 55 40 -Adapter Bolts 

Dual Mass Flywheel 
Adapter To Crankshaft 137 100 -

Bolts 
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DISC-CLUTCH 

REMOVAL 
1. Support engine with wood block and adjustable 

jack stand, to prevent strain on engine mounts. 

2. Remove transmission and transfer case, if 
equipped. 

3. If pressure plate (3) will be reused, mark (2) the 
position on flywheel (1) with paint or scriber. Also 
note location marks on the pressure next to the 
bolt holes. The mark will be a L or a circle with an 
X in it. 

4. Insert clutch alignment tool (3) through pressure 
plate (2) and into pilot bushing, to hold disc in 
place while removing bolts. 

5. Loosen pressure plate bolts evenly, a few threads 
at a time and in a diagonal pattern to prevent warp~ 
ing the plate. 

6. Remove bolts completely and remove pressure 
plate, disc and alignment tool. 
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INSTALLATION 

CAUTION: Before installing a clutch disc on the 
Diesel engine with Dual Mass Flywheel and self
adjusting pressure plate, the pressure plate must 
be reset. Refer to clutch disc adjustment for pro
cedure. Failure to reset the pressure will result in 
damage to the clutch disc. 

1. Check runout and free operation of new clutch 
disc. 

2. Lubricate crankshaft pilot bearing with a NLGI - 2 
rated grease. 

3. Install clutch alignment tool in clutch disc hub with 
the raised side of hub is facing away from the fly
wheel. 

NOTE: Flywheel side is imprinted on the disc face. 

4. Install alignment tool (3) in pilot bearing and position disc on the flywheel (1). 

5. Position pressure plate over disc (2) and onto the flywheel. 

NOTE: Over the wear life of a clutch disc the pressure plate will loose some of it's clamp load. It is rec
ommended when replacing a worn crutch, the pressure plate is replaced at the same time. 

6. Align and hold pressure plate in position and install bolts finger tight. 

7. TIghten bolts evenly and a few threads at a time in a diagonal pattern. 

CAUTION: Bolts must be tightened evenly and to specified torque to avoid warping pressure plate cover. 

8. Tighten pressure plate bolts to: 
• V6 & VB Engines - 50 N·m (37 ft. Ibs.) 
• Diesel Engines - 30 N·m (22 ft. Ibs.) 
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9. Remove release lever (3) and release bearing from 
clutch housing (1). Apply MoparTM high temperature CD!--~...,; 
bearing grease to bore (4) of release bearing t 

release lever (5) contact surfaces and release lever 
pivot stud (2). 

10. Apply light coat of MoparTM high temperature 
bearing grease to splines (3) of transmission input 
shaft (1) and to release bearing sride surface of 
the transmission front bearing retainer (2). 

CAUTION: Do not over lubricate shaft splines. This 
can result in grease contamination of the disc. 

11. Wipe pilot bearing surface clean. 

® 

80<:07109 

8Oc0710b 
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12. Install release lever and bearing in clutch housing. 
Verify spring clips (2) that retain lever on pivot bat! 
(4) and release bearing (3) are installed properly. 

NOTE: If release lever is installed correctly, the 
lever part number will be toward the bottom of the 
transmission and right side up. There is also a 
stamped "I" in the Jever which goes to the pivot 
ball side of the transmission. 

13. Install transmission and transfer case if equipped. 

14. Check fluid level in clutch master cylinder and 
depress clutch pedal several time. 

ADJUSTMENTS 

PRESSURE PLATE DIAPHRAGM SPRINGS 

NOTE: Perform the following procedure, when 
replacing only the clutch disc on Diesel vehicles 
with Dual Mass Flywheel and self-adjusting pres
sure plate. The pressure plate must be reset 
before installing a new disc. 

1. Support pressure plate flange with press blocks (3) 
on a press. 

2. Center press ram (2) on the pressure plate dia
phragm spring fingers (1). 

3. Compress the diaphragm spring fingers (1), until 
tension is released from the stepped adjusting ring. 

8196ad40 
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4. Place two screwdrivers against two of the three 
stepped adjusting ring (1) tension spring stops. just 
ahead of the adjusting ring tension springs on the 
pressure plate (2). 

5. Rotate stepped adjusting ring (1) on the pressure 
plate (2) counterclockwise until the coil springs are 
fully compressed. Then hold adjusting ring while 
releasing the press pressure. 

6. Remove the screwdrivers. The pressure plate is 
know adjusted for a new clutch disc. 

8196ad3a 
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BEARING-CLUTCH RELEASE 

REMOVAL 
1. Remove transmission and transfer case, if 

equipped. 

2. Remove spring clip (6). 

3. Disconnect release bearing (4) from release lever 
(3) and remove bearing. 

INSTALLATION 
1. Inspect bearing slide surface on transmission front 

bearing retainer. Replace retainer if slide surface is 
scored, worn, or cracked. 

2. Inspect release lever (2) and pivot stud (1). Verify 
stud is secure and in good condition and lever is 
not distorted or worn. Replace fork spring clips if 
bent or damaged. 

3. Lubricate input shaft splines, bearing retainer slide 
surface, pivot stud (1) and release lever pivot sur
face with MoparTM high temperature bearing 
grease. 

4. Install release fork and release bearing. Verify fork 
and bearing are properly secured by spring clips 
and release lever is installed properly. Rear side of 
release lever has one end with a raised area, 
which goes toward the slave cylinder side of the 
transmission. 

5. Install transmission and transfer case. 

® RN1232 
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FLYWHEEL 

DESCRIPTION 

STANDARD FLYWHEEL 
The standard (3) is a heavy plate bolted to the rear of 
the crankshaft (1). The flywheel incorporates the ring 
gear (2) around the outer circumference to mesh with 
the starter to permit engine cranking. The rear face of 
the flywheel serves as the driving member to the 
clutch disc. 

DUAL MASS FLYWHEEL 
The Dual Mass Flywheel (1) is used on the Diesel 
engine with G56 transmission. The flywheel incorpo
rates the ring gear around the outer circumference to 
mesh with the starter to permit engine cranking. The 
primary flywheel side is bolted to an adapter plate 
which is bolted to the crankshaft. The secondary fly
wheel side {2} serves as the driving member to the 
clutch disc. Internal springs (3) are used to dampen 
energy. The Dual Mass Flywheel is serviced as an 
assembly only and should never be taken -apart. 

8Obe45ee 

817bl1bb 
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DIAGNOSIS AND TESTING 

FLYWHEEL 
Check flywheel (3) runout whenever misalignment is 
suspected. Flywheel runout should not exceed 0.08 
mm (0.003 in.). Measure runout at the outer edge of 
the flywheel face with a dial indicator. Mount the indi
cator on a stud instaUed in place of one of the fly
wheel bolts. 

Common causes of runout are: 

• heat warpage 
• improper machining 
• incorrect bolt tightening 
• improper seating on crankshaft flange shoulder 
• foreign material on crankshaft flange 

Flywheel machining is not recommended. The flywheel 
clutch surface is machined to a unique contour and 
machining will negate this feature. Minor flywheel 

8Obe45ee 

scoring can be cleaned up by hand with 180 grit emery or with surface grinding equipment. Remove only enough 
material to reduce scoring (approximately 0.001 - 0.003 in.). Heavy stock removal is not recommended. Replace 
the flywheel if scoring is severe and deeper than 0.076 mm (0.003 in.). Excessive stock removal can result in fly
wheel cracking or warpage after installation; it can also weaken the flywheel and interfere with proper Clutch release. 

Clean the crankshaft flange before mounting the flywheel. Dirt and grease on the flange surface may cock the fly
wheel causing excessive runout. Use new bolts when remounting a flywheel and secure the bolts with MoparTM 
Lock And Seal or equivalent. Tighten flywheel bolts to specified torque only. Overtightening can distort the flywheel 
hub causing runout. 

On a Dual Mass Flywheel (1) inspect all springs (2) 
for damage. 

8'5fZf73 
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REMOVAL 
1. Remove transmission. 

2. Loosen pressure plate bolts evenly, a few threads 
at a time and in a diagonal pattern to prevent warp· 
ing the plate. 

3. Remove bolts completely and remove pressure 
plate and disc. 

4. Remove flywheel bolts and remove flywheel. 

NOTE: Vehicles with Dual Mass Flywheel use an 
adapter plate between the flywheel and crank. This 
plate does not need to be removed. 

INSTALLATION 
1. Install flywheel on the cranksh~ft or adapter plate if 

vehicle has Dual Mass flywheel. 

2. Install flywheel bolts and tighten evenly in 
sequence to 95 N·m (70 ft. Ibs.). Vehicles with Dual 
Mass Flywheel, tighten adapter plate bolts to 55 
N·m (40 ft. Ibs.). 

3. Install clutch. 

4. Install transmission. 
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BEARING-PILOT 

REMOVAL 
1. Remove transmission assembly from the vehicle. 

2. Remove pressure plate (2) and clutch disc. 

3. Remove pilot bearing with an internal puller and 
slide hammer to remove. 

INSTALLATION 
1. Clean bearing bore with solvent and wipe dry with 

shop towel. 

2. Install new bearing (1) with clutch alignment tool 
(2) and letter side of the bearing (3) facing the 
transmission. Bearing should be flush with edge of 
bearing bore. 

CAUTION: Do not allow bearing to become cocked 
and do not recess bearing. 

3. Install clutch disc, pressure plate and transmission. 

KEEP BEARING STRAIGHT 
DURING INSTALLATION 

TO AVOID DAMAGE 

® 
8Oc()710d 
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LINKAGE 

REMOVAL 

CAUTION: The hydraulic linkage has a quick dis
connect at the slave cylinder. This fitting should 
never be disconnected or tampered with. Once the 
hydraulic line is connected to the slave cylinder, it 
should never be disconnected. 

1. Raise and support vehicle. 

2. Remove heat shield over hydraulic line. 

3. Remove slave cylinder (2) nuts (1) on clutch hous
ing. 

4. Remove slave cylinder from clutch housing. 

5. Remove plastic clip securing the hydraulic line to 
the dash panel from the lower dash panel flange. 

6. Remove plastic clip securing hydraulic line to the 
dash panel from the upper dash panel stud. 

7. Lower vehicle. 

8. Disconnect clutch pedal interlock switch connector 
(2). 

9. Remove clutch master cylinder (1) rod pin (3). 

10. Ensure cap on clutch cylinder reservoir is tight. 

11. Remove clutch master cylinder nuts holding cylin
der to the dash panel. 

12. Remove clutch cylinders, reservoir and connecting 
lines from vehicle. 

INSTALLATION 
1. Position cylinders and connecting line in vehicle 

engine compartment. Position clutch hydraulic line 
against the dash panel and behind all engine 
hoses and wiring. 

2. Apply a light coating of grease to the inside diam
eter of the master cylinder push rod eye. 

3. Install clutch master cylinder (1) on dash panel and 
tighten clutch master cylinder nuts to 28 N·m (21 ft. 
Ibs.). 

4. Install clutch master cylinder push rod pin (3). 

5. Connect clutch pedal position interlock switch con
nector (2). 

6. Install plastic clip securing hydraulic line to the 
dash panel into the lower dash panel flange. 

7. Install plastic clip securing hydraulic line to the 
dash panel onto the upper dash panel stud. 

6 • 17 
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8. Raise vehicle. 

9. Install slave cylinder (2) and verify cylinder rod is 
properly seated in release lever. 

10. Install and tighten slave cylinder nuts (1) to 23 
N·m (17 ft. Ibs.). 

11. If new clutch linkage is being installed, connect 
the clutch hydraulic line to the clutch slave cylin
der. 

CAUTION: Once the clutch hydraulic line is con
nected to the slave cylinder, it should never be 
disconnected. 

12. Install heat sheild over hydraulic line. 

13. Operate linkage several times to verify proper 
operation. 
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SWITCH-CLUTCH PEDAL POSITION 

DIAGNOSIS AND TESTING 

SWITCH-CLUTCH PEDAL POSrnON 
1. Disconnect switch 2-wire connector (2) attached to 

pedal support bracket (1), under instrument panel 
to left of clutch pedal. 

2. Check switch continuity with an ohmmeter while 
operating clutch pedal . 
• Pedal Depressed· Continuity 
• Pedal Released - No Continuity 

3. If continuity is not present or always present. 
replace clutch master cyUnder. Switch is not ser
viced separately. 

8Od34d70 
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COOLING 

TABLE OF CONTENTS 

COOLING 
DESCRIPTION 

page 

GAS ENGINE ................................ 2 
DIESEL ENGINE ............................. 4 

OPERATION ................................... 5 
DIAGNOSIS AND TESTING 

ON-BOARD DIAGNOSTICS (OBD) ............. 5 
PRELIMINARY CHECKS ...................... 6 
LEAK TESTING ............................. 10 

STANDARD PROCEDURE 
CLEANING/REVERSE FLUSHING ............ 12 
DRAINING - GAS ENGINES .................. 13 

page 

FILLING - GAS ENGINES .................... 13 
DRAINING - DIESEL ENGINE ................ 13 _ 
FILLING - DIESEL ENGINE .................. 14 
ADDING ADDITIONAL COOLANT ............. 14 

SPECIFICATIONS 
TORQUE ................................... 15 
FILL VOLUMES ............................. 16 

SPECIAL TOOLS .............................. 17 
ACCESSORY DRIVE ...................... 18 
ENGINE ............................... 32 
TRANSMISSION ......................... 86 



7 - 2 COOLING -~~------------------- DR 

COOLING 

DESCRIPTION 

GAS ENGINE 

1 • LH CYL HEAD 
2 - BLEED 
3 * THERMOSTAT LOCATION 
4 - RH CYL HEAD 
5· RH BANK CYL. BLOCK 

Engine Cooling System Flow· 3.7U4.7L 

6 - LH BANK CYL BLOCK 
7 • COOLANT TEMP. SENSOR 
8 • FROM HEATER CORE 
9 - TO HEATER CORE 

The 3.7U4.7L engine coating system consists of : 
• LH Cylinder Head (1) 
• Bleed (2) 
• Thermostat location (3) 
• RH Cylinder Head (4) 
• RH Bank Cyl. Block (5) 

8Oda18t9 
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• LH Bank Cyl. Block (6) 
• Coolant Temp Sensor (7) 
• From Heater Core (8) 
• To Heater Core (9) 

The cooling system regulates engine operating temperature. It allows the engine to reach normal operating temper
ature as quickly as possible. It also maintains normal operating temperature and prevents overheating. 

1 - LH CYLINDER HEAD 
2 - TO RADIATOR 

S.7L Engine Coolant System Flow 

3 - FROM RADIATOR 
4 - TO RH CYLINDER HEAD 

The S.7L engine cooling system consists of : 

• LH Cylinder Head (1) 
• To Radiator (2) 
• From Radiator (3) 
• To RH Cylinder Head (4) 

810c74c3 

The cooling system provides a means of heating the passenger compartment and cooling the automatic transmis
sion fluid (if equipped). The cooling system is pressurized and uses a centrifugal water pump to circulate coolant 
through the system. The coolant recovery/reserve system utilizes an ambient overflow bottle. 
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DIESEL ENGINE 

COOLANT FLOW THROUGH 
CYLINDER HEAD 

THERMOSTAT OPEN 
BYPASS CLOSED 

THERMOSTAT CLOSED 
BYPASS OPEN 

HEATER CORE SUPPLY AND RETURN HOSES 

Cooling System Circulation - Diesel Engine 

The diesel engine cooling system consists of : 

8087bc7e 
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• Cross-flow radiator 
• Belt driven water pump 
• Belt driven Electronically Controlled Viscous fan drive (Diesel Engine) 

• Engine mounted fan shroud 
• Radiator pressure cap 
• Vertically mounted thermostat 
• Coolant reserve/recovery system 
• Transmission Oil Cooler (Automatic Transmission Only) 

• Engine mounted Transmission oil cooler 

• Radiator mounted fan shroud 

• EGR Cooler 
• Turbocharger Actuator 

OPERATION 
The cooling system regulates engine operating temperature. It allows the engine to reach normal operating temper
ature as quickly as possible. It also maintains normal operating temperature and prevents overheating. 

The cooling system also provides a source of hot coolant for heating the passenger compartment and cooling the 
automatic transmission fluid (if equipped). The cooling system is pressurized and uses a centrifugal water pump to 
circulate coolant throughout the system. 

• When engine is cold the thermostat is closed. The cooling system has no flow through the radiator. The cool
ant flows through the engine. water pump, and heater. 

• When engine is warm the thermostat is full open. One the gas engine coolant flows through the engine, radi
ator, heater, and water pump. 

• One the diesel engine coolant flows through the engine, radiator, EGR cooler, turbocharger actuator housing, 
heater, and water pump. 

All engines utilize an ambient overflow bottle for coolant recovery/reserve. 

An optional factory installed maximum duty cooling package is available on most models. This package wilt provide 
additional cooling capacity for vehicles used under extreme conditions such as trailer towing in high ambient tem
peratures. 

DIAGNOSIS AND TESTING 

ON-BOARD DIAGNOS1-ICS (OBD) 

COOLING SYSTEM RELATED DIAGNOSTICS 
The Engine Control Module (ECM) has been programmed to monitor certain cooling system components: 

• If the engine has remained cool for too long a period, such as with a stuck open thermostat, a Diagnostic 
Trouble Code (DTC) can be set. 

• If an open or shorted condition has developed in the electronically controlled viscous fan clutch circuit, a Diag
nostic Trouble Code (DTC) can be set. 

• Coolant temperature sensor circuit problems can set a DTC. 

If the problem is sensed in a monitored circuit often enough to indicated an actual problem, a DTC is stored. The 
DTC will be stored in the ECM memory for eventual display to the service technician. 

ACCESSING DIAGNOSTIC TROUBLE CODES 
To read DTC's and to obtain cooling system data, Refer to Section 25 - EMISSIONS CONTROL 

ERASING TROUBLE CODES 
After the problem has been repaired, use the scan tool to erase a DTC. Refer to the appropriate Powertrain Diag
nostic Procedures service information for operation of the scan tool. 
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PRELIMINARY CHECKS 

ENGINE COOLING SYSTEM OVERHEATING 

Establish what driving conditions caused the complaint. Abnormal loads on the cooling system such as the following 
may be the cause: 

• PROLONGED IDLE 
• VERY HIGH AMBIENT TEMPERATURE 
• SLIGHT TAIL WIND AT IDLE 
• SLOW TRAFFIC 
• TRAFFIC JAMS 
• HIGH SPEED OR STEEP GRADES 

Driving techniques that avoid overheating are: 

• Idle with AlC off when temperature gauge is at end of normal range. 

• Increasing engine speed up to 2000 rpm with transmission in park or neutral for more airflow is recommended. 

TRAILER TOWING: 

Consult Trailer Towing section of owners manual. Do not exceed limits. 

RECENT SERVICE OR ACCIDENT REPAIR: 

Determine if any recent service has been performed on vehicle that may affect the cooling system. This may be: 
• Engine adjustments (incorrect timing) 
• Slipping engine accessory drive belt{s) 
• Brakes (possibly dragging) 
• Changed parts. Incorrect water pump or pump rotating in wrong direction due to belt not correctly routed 
• Reconditioned radiator or cooling system refilling (possibly under filled or air trapped in system). 
• Service to electrically controlled viscous fan clutch 

NOTE: If investigation reveals none of the previous items as a cause for an engine overheating complaint, 
refer to the COOLING SYSTEM DIAGNOSIS CHART. 

These charts are to be used as a quick-reference only. 

COOLING SYSTEM DIAGNOSIS CHART 

CONDITION POSSIBLE CAUSES 

TEMPERATURE GAUGE READS 1. Vehicle is equipped with a heavy 
LOW duty cooling system. 

CORRECTION 

1. None. System operating normally. 
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CONDITION POSSIBLE CAUSES CORRECTION 

NOTE: Information on dash cluster 2. Thermostat stuck open 2. Inspect and test thermostat. 
is displayed based on broadcast 

3. Coolant level low. 3. Fill cooling system. (Refer to 7 -data from ECM. DTC will be set for 
engine sensor circuit concern. COOLING - STANDARD 

PROCEDURE) 

4. Temperature gauge not 4. Check cluster (Refer to 8 -
functioning correctly. ELECTRICAL/INSTRUMENT 

CLUSTER - DIAGNOSIS AND 
TESTING) 

5. Engine sensor stuck in range 5. Monitor sensor with scan tool to 
verify sensor reading changes with 
increasing temperature. 

6. Engine sensor failed out of 6. A DTC will be set. 
range. 

7. Electronically Controlled Viscous 7. Check Electronically Controlled 
Fan Drive/mechanical viscous fan Viscous Fan Drive (Refer to 7 -
not operating properly. COOLING/ENGINE/RADIATOR FAN 

- DIAGNOSIS AND TESTING). 

TEMPERATURE GAUGE READS 1. Vehicle overloaded, high ambient 1. Temporary condition, repair not 
HIGH. COOLANT MAY OR MAY (outside) temperatures with AlC required. Notify customer of vehicle 
NOT BE LEAKING FROM SYSTEM turned on, stop and go driving or operation instructions located in 

prolonged operation at idle speeds. Owners Manual. 
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CONDITION POSSIBLE CAUSES CORRECTION 

NOTE: Information on dash cluster 2. Temperature gauge not 2. Check cluster (Refer to 8 -
is displayed based on broadcast functioning correctly. ELECTRICAUINSTRUMENT 
information from ECM. DTC will be CLUSTER - DIAGNOSIS AND 
set for engine sensor circuit TESTING) 
concern. 

3. Air trapped in cooling system 3. Drain cooling system (Refer to 7 -
COOLING - STANDARD 
PROCEDURE) and refill (Refer to 7 
- COOLING - STANDARD 
PROCEDURE) 

4. Radiator cap faulty. 4. Replace radiator cap. 

5. Plugged AlC or radiator cooling 5. Clean all debris away from AlC 
fins. and radiator cooling fins. 

6. Coolant mixture incorrect. 6. Drain cooling system (Refer to 7 -
COOLING - STANDARD 
PROCEDURE) refill with correct 
mixture (Refer to 7 - COOLI NG -
STANDARD PROCEDURE). 

7. Thermostat stuck shut. 7. Inspect and test thermostat. 
Replace thermostat if necessary. 

8. Bug screen or winter front being 8. Remove bug screen or winter 
used. front. 

9. Electronically controlled viscous 9. Check viscous fan (Refer to 7 -
fan drive not operating properly. COOLING/ENGINE/RADIATOR FAN 

- DIAGNOSIS AND TESTING). 

10. EGR Cooler leaking internally 10. Replace EGR Cooler. (Refer to 
7 - COOLING/ENGINE/EGR 
COOLER - REMOVAL). 

11. EGR cooler leaking exhaust 11. Replace EGR Cooler. (Refer to 
pressure to cooling system. 7 - COOLING/ENGINE/EGR 

COOLER - REMOVAL) 

10. Cylinder head gasket leaking. 10. Check for leaking head gaskets 
(Refer to 7 - COOLING -
DIAGNOSIS AND TESTING). 

11. Heater core leaking. 11. Replace heater core. 

12. Cooling system hoses leaking. 12. Tighten clamps or Replace 
hoses. 

13. Brakes dragging. 13. Check brakes. (Refer to 5 -
BRAKES - DIAGNOSIS AND 
TESTING) 

14. Accessory drive belt. 14. Inspect. Replace as necessary. 

15. Water Pump. 15. Inspect and replace as 
necessary. 

16. Engine sensor stuck in range. 16. Monitor sensor with scan tool to 
verify sensor reading changes 
increase in temperature. 

17. Temperature sensor failed out 17. A DTC will be set. 
of range. 
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CONDITION POSSIBLE CAUSES CORRECTION 

TEMPERATURE GAUGE READING 1. Heavy duty cooling system, 1. None. System operating normally. 
INCONSISTENT (ERRATIC, extreme cold ambient (outside) 
CYCLES OR FLUCTUATES) temperature or heater blower motor 

in high position. 

NOTE: Information on dash cluster 2. Temperature gauge or sensor 2. Check cluster or engine coolant 
is displayed based on broadcast defective. temp sensor (Refer to 8 -
data from ECM. DTC will be set for ELECTRICAUINSTRUMENT 
engine sensor circuit wiring. CLUSTER - DIAGNOSrS AND 

TESTING) 

3. Temporary heavy usage or load. 3. None. Normal condition. 

4. Air trapped in cooling system. 4. Fill cooling system (Refer to 7 -
COOLING - STANDARD 
PROCEDURE). 

5. Water pump. 5. Replace water pump. 

6. Air leak on suction side of water 6. Check for leak. (Refer to 7 -
pump. COOLING - DIAGNOSIS AND 

TESTING) 

RADIATOR CAP LEAKING STEAM 1. Radiator cap defective. 1. Replace radiator cap. 
AND OR COOLANT INTO 
RESERVOIR BOTTLE. 
(TEMPERATURE GAUGE MAY 2. Radiator neck surface damaged. 2. Replace radiator. 
READ HIGH) 

HOSE OR HOSES COLLAPSE 1. Vacuum created in cooling 1. Replace radiator cap, check vent 
WHEN ENGINE IS COOLING. system on engine cool-down is not hose between radiator and reservoir 

being relieved through coolant boUle for blockage also check 
reservoir/overflow system. reservoir bottle vent for blockage. 

NOISY FAN 1. Fan blade(s) loose, damaged. 1. Replace fan blade assembly. 

2. Electronically controlled viscous 2. None. Normal condition. 
fan drive/mechanical viscous fan. 

3. Fan blades striking surrounding 3. Locate contact paint and repair 
objects. as necessary. 

4. Electronically controlled viscous 4. Check viscous fan drive (Refer to 
fan drive/mechanical viscous fan 7 - COOLING/ENGINE/RADIATOR 
bearing concern. FAN - DIAGNOSIS AND TESTING). 

5. Electronically controlled viscous 5. Check viscous fan drive (Refer to 
fan/mechanical viscous fan stuck 7 - COOLING/ENGINE/RADIATOR 
on. FAN - DIAGNOSIS AND TESTING). 

6. Obstructed air flow through 6. Remove obstruction. 
radiator. 

INADEQUATE AIR CONDITIONER 1. Radiator and/or AlC condenser 1. Remove obstruction and/or clean. 
PERFORMANCE (COOLING air flow obstructed. 
SYSTEM SUSPECTED) 

2. Electronically controlled viscous 2. Check viscous fan drive (Refer to 
fan drivel /mechanical viscous fan 7 - COOLING/ENGINE/RADIATOR 
not working. FAN - DIAGNOSIS AND TESTING). 

3. Air seats around radiator 3. Inspect air seals, repair or 
damaged or missing. replace as necessary. 
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CONDITION 

INADEQUATE HEATER 
PERFORMANCE. GAUGE MAY OR 
MAY NOT READ LOW. 

HEAT ODOR 

LEAK TESTING 

ULTRAVIOLET LIGHT METHOD 

POSSIBLE CAUSES 

1. Heavy duty cooling system, and 
cooler ambient temperatures. 

2. Obstruction in heater hoses. 

3. Electronically controlled viscous 
fanl Imechanicar viscous fan stuck 
on. 

4. Water pump damaged. 

1. Damaged or missing drive line 
heat shields. 

2. Electronically controlled viscous 
fan drivel Imechanical viscous fan 
damaged. 

A leak detection additive is available through the parts 
department that can be added to cooling system. The 
additive is highly visible under ultraviolet light (black 
light) (1). Pour one ounce of additive into cooling sys
tem. Place heater control unit in HEAT position. Start 
and operate the engine until the radiator upper hose is 
warm to the touch. Aim the commercially available 
black light tool at the components to be checked. If 
leaks are present, the black light will cause the addi
tive to glow a bright green color. 

The black light can be used in conjunction with a pres
sure tester to determine if any external leaks exist. 

PRESSURE TESTER METHOD 

CORRECTION 

1. None. Normal condition. 

2. Remove hoses, remove 
obstruction. 

Check viscous fan drive. (Refer to 7 
- COOLING/ENGINE/RADIATOR 
FAN· DIAGNOSIS AND TESTING). 

4. Replace water pump. 

1. Repair or replace damaged or 
misSing heat shields. 

2. Check viscous fan drive. (Refer 
to 7 - COOLING/ENGINE/ 
RADIATOR FAN - DIAGNOSIS AND 
TESTING). 

The engine should be at normal operating temperature. Recheck the system cold if the cause of coolant loss is not 
located during the warm engine examination. 

WARNING: Hot, pressurized coolant can cause injury by scalding. 

Carefully remove the radiator pressure cap from the filler neck and check the coolant level. Push down on the cap 
to disengage it from the stop tabs. Wipe the inside of the filler neck and examine the lower inside sealing seat for 
nicks, cracks, paint, dirt and solder residue. Inspect the radiator-to- reserve/overflow tank hose for internal obstruc
tions. Insert a wire through the hose to be sure it is not obstructed. 

Inspect the cams on the outside of the filler neck. If the cams are damaged, seating of the pressure cap valve and 
tester seal will be affected. 
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Attach pressure tester (7700 or an equivalent) to radiator filler neck. 

Operate the tester pump to apply 103.4 kPa (15 psi) pressure to the system. If the hoses enlarge excessively or 
bulges while testing, replace as necessary. Observe the gauge pointer and determine the condition of the cooling 
system according to following criteria: 

Holds Steady: If the pointer remains steady for two minutes, serious coolant leaks are not present in system. How
ever, there could be an internal leak that does not appear with normal system test pressure. If it is certain that 
coolant is being lost and leaks cannot be detected, inspect for interior leakage or perform Internal Leakage Test. 
Refer to INTERNAL LEAKAGE INSPECTION. 

Drops Slowly: Indicates a small leak or seepage is occurring. Examine all of the connections for seepage or slight 
leakage with a flashlight. Inspect the radiator, hoses, gasket edges and heater. Seal the small leak holes with a 
Sealer Lubricant (or equivalent). Repair the leak holes and inspect the system again with pressure applied. 

Drops Quickly: Indicates that serious leakage is occurring. Examine the system for external leakage. Block side 
panels are embossed to highlight core plugs. Remove embossed noise panels to inspect and or repair core plugs. 
If leaks are not visible, inspect for internal leakage. 

INTERNAL LEAKAGE INSPECTION 
Remove the engine oil pan drain plug and drain a small amount of engine oil. If coolant is present in the pan, it will 
drain first because it is heavier than oil. An alternative method is to operate engine ,for a short period to churn the 
oil. After this is done, remove the engine dipstick and inspect for water globules. Also inspect the transmission dip
stick for water globules and transmission fluid cooler for leakage. 

WARNING: With radiator pressure tester tool installed on radiator, do not allow pressure to exceed 145 kpa 
(21 psi). Pressure will build up quickly if a combustion leak is present. To release pressure, rock tester from 
side to side. When removing tester, do not turn tester more than 112 turn if system is under pressure. 

Operate the engine without the pressure cap on the radiator until the thermostat opens. Attach a Pressure Tester to 
the filler neck. If pressure builds up quickly it indicates a combustion leak exists. This is usually the result of a 
cylinder head gasket leak or crack in engine. Repair as necessary. 

If there is not an immediate pressure increase, pump the Pressure Tester. Do this until indicated pressure is within 
system range of 110 kPa (16 psi). Fluctuation of the gauge pointer indicates compression or combustion leakage 
into cooling system. 

Because the vehicle is equipped with a catalytic converter, do not short out cylinders to isolate compression leak. 

If the needle on dial of the pressure tester does not fluctuate, race engine a few times to check for an abnormal 
amount of coolant or steam. This would be emitting from exhaust pipe. Coolant or steam from exhaust pipe may 
indicate a faulty cylinder head gasket, cracked engine cylinder block or cylinder head. 

NOTE: If coolant exists in diesel exhaust, replace Diesel Oxidation Catalyst (DOC)' Diesel Particulate Filter 
(DPF) as necessary. 

COMBUSTION LEAKAGE TEST - WITHOUT PRESSURE TESTER 
DO NOT WASTE reusable coolant. If the solution is clean, drain the coolant into a clean container for reuse. 

WARNING: Do not remove cylinder block drain plugs or loosen radiator draincock with system hot and 
under pressure. Serious burns from coolant can occur. 

Drain sufficient coolant to allow thermostat removal. (Refer to 7 - COOLING/ENGINE/ENGINE COOLANT THER
MOSTAT - REMOVAL). Remove accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS -
REMOVAL). 

Add coolant to radiator to bring level to within 6.3 mm (1/4 in) of the top of the thermostat housing. 

CAUTION: Avoid overheating. Do not operate engine for an excessive period of time. Open draincock imme
diately after test to eliminate boil over. 
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Start engine and accelerate rapidly three times, to approximately 3000 rpm while observing coolant. If internal 
engine combustion gases are leaking into cooling system, bubbles will appear in coolant. If bubbles do not appear, 
internal combustion gas leakage is not present. 

STANDARD PROCEDURE 

CLEANING/REVERSE FLUSHING 

CLEANING 

Drain the cooling system and refill with water. Run the engine with the radiator cap installed until the upper radiator 
hose is hot. Stop the engine and drain the water from system. If the water is dirty, fill the system with water

l 
run the 

engine and drain the system. Repeat this procedure until the water drains clean. 

REVERSE FLUSHING 

Reverse flushing of the coofing system is the forcing of water through the cooling system. This is done using air 
pressure in the opposite direction of normal coolant flow. It is usually only necessary with very dirty systems with 
evidence of partial plugging. 

REVERSE FLUSHING RADIATOR 
Disconnect the radiator hoses from the radiator inlet and outJet. Attach a section of the radiator hose to the radiator 
bottom outlet fitting and insert the flushing gun. Connect a water supply hose and air supply hose to the flushing 
gun. 

CAUTION: Internal radiator pressure must not exceed 138 kPa (20 psi) as damage to radiator may result. 

Allow the radiator to fill with water. When the radiator is filled, apply air in short blasts. Allow the radiator to refill 
between blasts. Continue this reverse flushing until clean water flows out through the rear of the radiator cooling 
tube passages. 

REVERSE FLUSHING ENGINE 
Drain the cooling system. Remove the thermostat housing and thermostat. Install the thermostat housing. Discon
nect the radiator upper hose from the radiator and attach the flushing gun to the hose. Disconnect the radiator lower 
hose from the water pump and attach a lead-away hose to the water pump inlet fitting. 

CAUTION: On vehicles equipped with a heater water control valve, be sure the heater control valve is 
closed (heat off). This will prevent coolant flow with scale and other deposits from entering the heater core. 

Connect the water supply hose and air supply hose to flushing gun. Allow the engine to fill with water. When the 
engine is filled, apply air in short blasts l allowing the system to fill between air blasts. Continue until clean water 
flows through the lead away hose. 

Remove the lead away hose, flushing gun, water supply hose and air supply hose. Remove the thermostat housing 
and install the thermostat. Install the thermostat housing with a replacement gasket. Refer to Thermostat Replace· 
ment. Connect the radiator hoses. Refill the cooling system with the correct antifreeze/water mixture (Refer to 
LUBRICATION & MAINTENANCE/FLUID TYPES - DESCRIPTION). Refer to Refilling the Cooling System. 

CHEMICAL CLEANING 
In some instances, use a radiator cleaner (Mopar® Radiator Kleen or equivalent) before flushing. This will soften 
scale and other deposits and aid flushing operation. 

CAUTION: Follow manufacturers instructions when using these products. 
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DRAINING - GAS ENGINES 

WARNING: DO NOT REMOVE CYLINDER BLOCK 
DRAIN PLUGS OR LOOSEN RADIATOR DRAIN· CD 
COCK WITH SYSTEM HOT AND UNDER PRES
SURE. SERIOUS BURNS FROM COOLANT CAN 
OCCUR. 

DO NOT WASTE reusable coolant. If solution is clean, 
drain coolant into a clean container for reuse. 

1. Attach one end of a hose to the draincock. Put the 
other end into a clean container. 

2. DO NOT REMOVE THE RADIATOR CAP when 
draining the coolant from the reservoir/overflow 
tank. Open radiator draincock and when the tank is 
empty. remove the radiator cap and continue drain
ing the cooling system. 

3. If draining the entire engine. remove the cylinder 
block drain plugs (1). 

FILLING • GAS ENGINES 

8Ob899Oc 

The use of aluminum cylinder blocks, cylinder heads and water pumps requires special corrosion protection. In 
order to maintain the required protection for these components and cooling system performance, only use the 
appropriate fluid (Refer to LUBRICATION & MAINTENANCE/FLUID TYPES - DESCRIPTION) when servicing the 
vehicle. This coolant offers the best engine cooling without corrosion when mixed with 50% distilled water to obtain 
a freeze point of -37°C (-35°F). If it loses color or becomes contaminated, drain, flush, and replace with fresh prop
erly mixed coolant solution. 

WARNING: Do not remove cylinder block drain plugs or loosen radiator draincock with system hot and 
under pressure. Serious burns from coolant can occur. 

DO NOT WASTE reusable coolant. If solution is clean, drain coolant into a clean container for reuse. 

Clean cooling system prior to refilling. (Refer to 7 - COOLING - STANDARD PROCEDURE). 

1. Install cylinder block drain plugs. Coat the threads with Mopar® Thread Sealant with Teflon. 

2. Close radiator petcock. 

3. Fill cooling system with the antifreeze mixture (Refer to LUBRICATION & MAINTENANCE/FLUID TYPES -
DESCRIPTION). 

4. Fill coolant reserve/overflow tank to MAX mark on bottle. 

5. Start and operate engine until thermostat opens (upper radiator hose warm to touch). 

6. If necessary, add antifreeze mixture to the coolant reserve/overflow tank. This is done to maintain coolant level 
between the MAX and MIN marks. The level in the reserve/overflow tank may drop below the MIN mark after 
three or four warm-up and cool-down cycles. 

DRAINING - DIESEL ENGINE 

WARNING: Do not remove the cylinder block drain plugs or loosen the radiator drain plug with system hot 
and under pressure. Serious burns from coolant can occur. 

DO NOT WASTE reusable coo/ant. If the solution is clean, drain the coolant into a clean container for reuse. 

1. Start the engine and place the heater control temperature selector in the Full-On position. 

2. Turn the ignition off. 
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3. Do not remove radiator cap when draining coolant from coolant recovery container. Open radiator drain plug and 
when coolant recovery container is empty, remove radiator cap. If the coolant recovery container does not drain, 
(Refer to 7 - COOLING - DIAGNOSIS AND TESTING). 

4. Remove radiator pressure cap. 

FILLING - DIESEL ENGINE 
Clean cooling system prior to refilling (Refer to 7 - COOLING - STANDARD PROCEDURE). 

1. Close radiator drain plug. 

CAUTION: All air must be purged from the 6.7L engine when refilling the cooling system. Failure to do so 
can cause EGR Cooler cracking which can lead to catastrophic engine and exhaust system damage. 

2. 6.7l Only. Remove vent fitting. 

NOTE: The diesel engine is equipped with two one-way check valves (jiggle pins). The check valves are 
used as a servicing feature and will vent air when the system is being filled. Water pressure (or flow) will 
hold the valves closed. 

3. Using Tool 8195, fill the cooling system with coolant mixture (Refer to 7 - COOLING/ENGINE/COOLANT -
DESCRIPTION), 6.7l ONLY, fill system until coolant comes out of vent hole. 

4. Install vent fitting. Tighten to 6 N·m (55 in. Ibs.). 

5. Using Tool 8195, fill coolant recovery container to the FULL mark. 

6. Start and operate engine until thermostat opens. Upper radiator hose should be warm to touch. 

7. Accelerate engine from idle to 2500 RPM five times. (throttle snaps) 

8. Idle engine. Check coolant level in coolant recovery container. Fill to FUll line. 

9. Repeat step 7. 

10. Shut off engine. Fill coolant recovery container to FUll line. 

11. Remove Tool 8195. Install radiator cap. 

ADDING ADDITIONAL COOLANT 
The use of aluminum cylinder blocks, cylinder heads and water pumps requires special corrosion protection. In 
order to maintain the required protection for these components and cooling system performance, only use the 
appropriate fluid (Refer to lUBRICATION & MAINTENANCE/FLUID TYPES - DESCRIPTION) when servicing the 
vehicle. 

CAUTION: Do not use coolant additives that are claimed to improve engine cooling. 

Do not remove the radiator cap to add antifreeze mixture to the system. When adding antifreeze mixture to maintain 
the correct level, do so only at the reserve/overflow bottle. Remove the radiator cap only for testing or when refilling 
the system after service. Removing the cap unnecessarily can cause loss of antifreeze mixture and allow air to 
enter the system, which produces corrosion. 

WARNING: Do not remove or loosen the radiator cap with the cooling system hot and under pressure. Seri
ous burns from the coolant or high pressure steam can occur. 
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SPECIFICATIONS 

TORQUE 

DESCRIPTION 

Bolt· Automatic Belt Tensioner to Block 

Bolt - Automatic Belt Tensioner Pulley 

Bolt - Automatic Belt Tensioner Pulley - Diesel 

Engine Mounted Fan Shroud Brackets (Upper and lower) 

Fan Shroud Ring to Fan Shroud Brackets 

Bolt - Block Heater 

Bolts - Generator/Compressor Mounting Bracket 

# 1 and 2 

#3 

Bolts - Generator/Compressor Mounting Bracket - Diesel 

Bolts - Fan Shroud to Radiator Mounting - All Except Diesel 

Diesel 

Bolts - Radiator to Support 

Bolts - Fan Blade to Viscous Fan Drive 

Fan Drive - All Except Diesel 

Diesel 

Bolt - Idler Pulley 

Bolt - Id'er Pulley - Diesel 

Bolts - Thermostat Housing - All Except 5.9U6.7l Diesel 

Bolts - Thennostat Housing 5.9l Diesel 

Bolts - Thermostat Housing - 6.7l Diesel 

Bolts - Power Steering Oil Cooler 

Bolts - Transmission Auxiliary Oil Cooler 

Nuts - Transmission Oil Cooler Tube 

Bolts - Coolant Recovery Container 

Tube Nut - Fan Motor - Pressure Line 

Tube Nut - Fan Motor - Return Line 

Plug - Bleed 

Tube Nuts - Transmission Oil Cooler to Transmission 

5.9U46RE 

3. 7U4. 7U5.7U45RFE 

Bolts - Water Pump - Diesel 

Turbocharger Coolant Supply Line - 6.7l Diesel 

Turbocharger Coolant Return Line - 6.7l Diesel 

Bolts - Water Pump - 4.7l 

Block Heater - Diesel 

Transmission Oil Cooler (water-to oil) 5.9L Diesel 

M8 

M12 

N·m 

41 

61 

43 

24 

12 

2 

54 

40 

24 

6 

12 

8 

24 

50 

115 

54 

43 

13 

23 

10 

8 

6 

31 

10 

47 

29 

6 

31 

20 

24 

24 

24 

58 

75 

24 

77 

Ft. Lbs. In. Lbs. 

30 -
45 -
32 -
18 -
- 108 

- 17 

40 -
30 -
18 -
- 55 

- 105 

- 75 

18 -
37 -
85 -
40 . 
32 -
- 112 

16 -
-
- 75 

- 55 

24 -
- 89 

35 -
21 -
- 55 

24 -
18 -
18 -
18 -
18 -
43 -
55 -

18 -
57 -
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FILL VOLUMES 

DESCRIPTION SPECIFICATION 

Metric US 

3.7l Engine 16L 17 qts 

4.7L Engine 16L 17 qts. 

S.7l Engine 17.7l 18.7 qts. 

6.7l Diesel Engine 21.4L 22.6 qts. 
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SPECIAL TOOLS 

Adapter Pins 8346 
Pliers Constant Pressure Hose Clamp .. 6094 

Coolant Refractometer 8286 
3/8" Quick Connect Release Tool .. 6935 

Spanner Wrench ... 6958 

FILLING AID FUNNEL 8195 

Cooling System Pressure Tester .. 7700A 
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BELT-ACCESSORY DRIVE 

DESCRIPTION 
The accessory drive belt is a serpentine type belt. Satisfactory performance of these belts depends on belt condition 
and proper belt tension. 

DIAGNOSIS AND TESTING 

VISUAL DIAGNOSIS 

NOTE: Diesel Engine • If a belt is broken or frayed, inspect engine speed sensor ( located near the crank
shaft damper) for damage. 

When diagnosing serpentine accessory drive beltst small cracks that run across the ribbed surface of the belt from 
rib to rib, are considered normal. These are not a reason to replace the belt. However, cracks running along a rib 
(not across) are not normal. Any belt with cracks running along a rib must be replaced. Also replace the belt if it has 
excessive wear, frayed cords or severe glazing. 

Refer to ACCESSORY DRIVE BELT DIAGNOSIS CHART for further belt diagnosis. 

NOISE DIAGNOSIS 
Noises generated by the accessory drive belt are most 
noticeable at idle. Before replacing a belt to res01ve a 
noise condition, inspect all of the accessory drive pul
leys for alignment, glazing, or excessive end play. 

ACCESSORY DRIVE BELT DIAGNOSIS CHART 

CONDITION POSSIBLE CAUSES 

RIB CHUNKING (One or more ribs 1. Foreign objects imbedded in 
has separated from belt body) pulley grooves. 

2. Installation damage 

J9007..u 

CORRECTION 

1. Remove foreign objects from 
pulley grooves. Replace belt. 

2. Replace belt 



CONDITION POSSIBLE CAUSES CORRECTION 

RIB OR BELT WEAR 1. Pulley misaligned 1. Align pulley(s) 

2. Abrasive environment 2. Clean pulley(s). Replace belt if 
necessary 

3. Rusted pulley(s) 3. Clean rust from pulley(s) 

4. Sharp or jagged pulley groove 4. Replace pulley. Inspect belt. 
tips 

5. Belt rubber deteriorated 5. Replace belt 

BELT SUPS 1. Belt slipping because of 1. Inspect/Replace tensioner if 
insufficient tension necessary 

2. Belt or pulley exposed to 2. Replace belt and clean pulleys 
substance that has reduced friction 
(belt dressing, oil, ethylene glycol) 

3. Driven component bearing failure 3. Replace faulty component or 
(seizure) bearing 

4. Belt glazed or hardened from 4. Replace belt. 
heat and excessive slippage 

LONGITUDAL BELT CRACKING 1. Belt has mistracked from pulley 1. Replace belt 
groove 

2. Pulley groove tip has worn away 2. Replace belt 
rubber to tensile member 

"GROOVE JUMPING" 1. Incorrect belt tension 1. Inspect/Replace tensioner if 
(Belt does not maintain correct necessary 
position on pulley) 

2. Pulley(s) not within design 2. Replace pulley(s) 
tolerance 

3. Foreign object(s) in grooves 3. Remove foreign objects from 
grooves 

4. Pulley misalignment 4. Align component 

5. Belt cordline is broken 5. Replace belt 

BELT BROKEN 1. Incorrect belt tension 1. Replace Inspect/Replace 
(Note: Identify and correct problem tensioner if necessary 
before new belt is installed) 

2. Tensile member damaged during 2. Replace belt 
belt installation 

3. Severe misalignment 3. Align pulley(s) 

4. Bracket, pulley, or bearing failure 4. Replace defective component 
and belt 

NOISE 1. Incorrect belt tension 1. Inspect/Replace tensioner if 
(Objectionable squeal, squeak, or necessary 
rumble is heard or felt while drive 
belt is in operation) 2. Bearing noise 2. Locate and repair 

3. Belt misalignment 3. Align belt/pulley(s) 

4. Belt to pulley mismatch 4. Install correct belt 

5. Driven component induced 5. Locate defective driven 
vibration component and repair 
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CONDITION POSSIBLE CAUSES CORRECTION 

TENSION SHEETING FABRIC 1. Tension sheeting contacting 1. Correct rubbing condition 
FAILURE stationary object 
(Woven fabric on outside, 

2. Excessive heat causing woven 2. Replace belt circumference of belt has cracked or 
separated from body of belt) fabric to age 

3. Tension sheeting splice has 3. Replace belt 
fractured 

CORD EDGE FAILURE 1. Incorrect belt tension 1. Inspect/Replace tensioner if 
(Tensile member exposed at edges necessary 
of belt or separated from belt body) 2. Belt contacting stationary object 2. Replace belt 

3. Pulley(s) out of tolerance 3. Replace pulley 

4. Insufficient adhesion between 4. Replace belt 
tensile member and rubber matrix 

Does not drive generator. Internal decoupler failure Replace decoupler (Refer to 8 -
ELECTRICAUCHARGINGI 
GENERATOR DECOUPLER -
REMOVAL) 

Noise coming from decoupler Internal decoupler failure Replace decoupler (Refer to 8 -
ELECTRICAUCHARGINGI 
GENERATOR DECOUPLER -
REMOVAL) 
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REMOVAL 

3.7U4.7L ENGINE 

CAUTION: Do not let tensioner arm snap back to 
the freearm position, sever damage may occur to 
the tensioner. 

1. Disconnect negative battery cable from battery. 

2. Rotate belt tensioner until it contacts it's stop. 
Remove belt, then slowly rotate the tensioner (6) 
into the freearm position. 

BELT ROUTING 3.7U4.7L 

1 - GENERATOR PULLEY 
2 - ACCESSORY DRIVE BELT 
3 - POWER STEERING PUMP PULLEY 
4 - CRANKSHAFT PULLEY 
5 - IDLER PULLEY 
6 - TENSIONER 
7 - AlC COMPRESSOR PULLEY 
8 - WATER PUMP PULLEY 
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S.7l ENGINE 
1. Remove the air intake tube between intake mani

fold and air filter assembly. 

2. Insert a suitable square drive ratchet into the 
square hole on belt tensioner arm. 

3. Release the belt tension by rotating the tensioner 
clockwise. Rotate belt tensioner until belt can be 
removed from pulleys. 

4. Remove belt. 

5. Gently release tensioner. 

ACCESSORY DRIVE BELT ROUTING - 5.7L 

1 ~ AlC COMPRESSOR OR IDLER PULLEY 
2 ~ FAN DRIVE PULLEY 
3 ~ POWER STEERING PUMP 
4 ~ CRANKSHAFT PULLEY 
5 - IDLER ASSEMBLY 
6 - TENSIONER ASSEMBLY 
7 - ACCESSORY DRIVE BELT 
8 - GENERATOR 
9 - IDLER PULLEY 
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6.7L DIESEL 
1. A 1/2 inch square hole is provided in the automatic 

belt tensioner. Attach a suitable tool into this hole. 

2. Rotate tensioner assembly clockwise (as viewed 
from front) until tension has been relieved from 
belt. 

3. Remove belt from water pump pulley first. 

4. Remove belt from vehicle. 

Belt Routing-Diesel Engine Without AlC 

1 - IDLER PULLEY 
2 - ACCESSORY DRIVE BELT 
3 • PIS PULLEY 
4 - RADIATOR FAN PULLEY 
5 - CRANKSHAFT PULLEY 
6 - ACCESSORY DRIVE BELT TENSIONER 
7 - GENERATOR 
8 - WATER PUMP 

BELT ROUTING-DIESEL WITH AlC 

1 • IDLER PULLEY 
2 - ACCESSORY DRIVE BELT 
3 - PIS PULLEY 
4 - RADIATOR FAN PULLEY 
5 - CRANKSHAFT PULLEY 
6 - AlC COMPRESSOR PULLEY 
7 - ACCESSORY DRIVE BELT TENSIONER 
8 - GENERATOR 
9 WATER PUMP PULLEY 
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CLEANING 
Clean all foreign debris from belt pulley grooves. The belt pulleys must be free of oil, greasel and coolants before 
installing the drive belt. 

INSTALLATION 

3.7U4.7L ENGINE 
1. Check condition of all pulleys. 

CAUTION: When installing the serpentine acces
sory drive belt, the belt MUST be routed correctly. 
If not, the engine may overheat due to the water 
pump rotating in the wrong direction. 

NOTE: When installing accessory drive belt onto 
pulleys, make sure that belt is properly routed and 
all V-grooves make proper contact with pulleys. 

2. Install new belt. Route the belt around all pulleys 
except the idler pulley. Rotate the tensioner arm 
until it contacts it's stop position. Route the belt 
around the idler and slowly let the tensioner rotate 
into the belt. Make sure the belt is seated onto aI/ 
pulleys. 

3. With the drive belt installed, inspect the belt wear 
indicator. On 4.7L Engines only, the gap between 
the tang and the housing stop (measurement A) 
must not exceed 24 mm (.94 inches). If the mea
surement exceeds this specification replace the 
serpentine accessory drive belt. 

BELT ROUTING 3.7U4.7L 

1 • GENERATOR PULLEY 
2 • ACCESSORY DRIVE BELT 
3 • POWER STEERING PUMP PULLEY 
4 CRANKSHAFT PULLEY 
5 IDLER PULLEY 
6 • TENSIONER 
7 - AlC COMPRESSOR PULLEY 
8· WATER PUMP PULLEY 

8Oba78Ob 



S.7L ENGINE 

NOTE: When installing accessory drive belt onto 
pulleys, make sure that belt is properly routed and 
all V-grooves make proper contact with pulleys. 

1. Position the drive belt over all pulleys except for 
the water pump pulley, 

2. Rotate tensioner clockwise and slip the belt over 
the water pump pulley. 

3. Gently release tensioner. 

4. Install the air intake tube between intake manifold 
and air fUter assembly. 

Accessory Drive Belt Routing - 5.7L Engine 

1 - AlC COMPRESSOR OR IDLER PULLEY 
2 - FAN DRIVE PULLEY 
3 - POWER STEERING PUMP 
4 • CRANKSHAFT PULLEY 
5 • IDLER ASSEMBLY 
6 - TENSIONER ASSEMBLY 
7· ACCESSORY DRIVE BELT 
8· GENERATOR 
9 - IDLER PULLEY 
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6.7L DIESEL 

CAUTION: When installing the accessory drive 
belt, the belt must be routed correctly. If not, 
engine may overheat due to water pump rotating 
in wrong direction. 

1. Position drive belt over aU pulleys except water 
pump pulley. 

2. Attach a suitable tool to the accessory drive belt 
tensioner. 

3. Rotate accessory drive belt tensioner clockwise. 
Place belt over water pump pulley. Let tensioner 
rotate back into place. Remove tool. Be sure belt is 
properly seated on all pulleys. 

Belt Routing - DIESEL WITH AlC 

1 - IDLER PULLEY 
2 - ACCESSORY DRIVE BELT 
3· PIS PULLEY 
4 • RADIATOR FAN PULLEY 
5 - CRANKSHAFT PULLEY 
6 • AlC COMPRESSOR PULLEY 
7 - ACCESSORY DRIVE BELT TENSIONER 
B - GENERATOR 
9 - WATER PUMP PULLEY 

Belt Routing - DIESEL WITHOUT AlC 

1 • IDLER PULLEY 
2· ACCESSORY DRIVE BELT 
3 PIS PULLEY 
4 RADIATOR FAN PULLEY 
5 - CRANKSHAFT PULLEY 
6 - ACCESSORY DRIVE BELT TENsrONER 
7 - GENERATOR 
B • WATER PUMP 
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TENSIONER-ACCESSORY DRIVE BELT 

DESCRIPTION 
Correct drive belt tension is required to ensure opti
mum performance of the belt driven engine accesso
ries. If specified tension is not maintained, belt 
slippage may cause; engine overheating, lack of 
power steering assist, loss of air conditioning capacity, 
reduced generator output rate, and greatly reduced 
belt life. 

It is not necessary to adjust belt tension. All engines 
are equipped with an automatic belt tensioner. The 
tensioner maintains correct belt tension at all times. 

OPERATION 

SOba7SOb 

The automatic belt tensioner maintains belt tension by using internal spring pressure, a pivoting arm and pulley to 
press against the drive belt. 

REMOVAL 

3.7U4.7L ENGINE 
On 3.7L and 4.7L engines, the tensioner is 
equipped with an indexing tang on back of ten
sioner and an indexing stop on tensioner housing. 
If a new belt is being installed, tang must be 
within approximately 24 mm (.94 inches) of index
ing stop. Belt is considered new if it has been 
used 15 minutes or less. 

If the above specification cannot be met, check for: 
• The wrong belt being installed (incorrect length/ 

width) 
• Worn bearings on an engine accessory (AiC 

compressor, power steering pump, water pump, 
idler pulley or generator) 

• A pulley on an engine accessory being loose 
• Misalignment of an engine accessory 
• Belt incorrectly routed. 

NOTE: A used belt should be replaced if tensioner 
indexing arrow has moved to the minimum tension 
indicator. Tensioner travel stops at this point. 

1. Remove accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 

2. Remove tensioner (3) assembly from mounting bracket. 

C0
FWD 

8Ob898fb 

WARNING: Because of high spring pressure, do not attempt to disassemble automatic tensioner. Unit is 
serviced as an assembly except for pulley on tensioner. 

3. Remove pulley bolt. Remove pulley from tensioner. 
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5.7L ENGINE 
1. Remove accessory drive belt (Refer to 7 - COOL-

ING/ACCESSORY DRIVE/DRIVE BELTS 
REMOVAL). 

2. Remove tensioner (1) and mounting bracket. 

3. Remove the tensioner assembly from the mounting 
bracket. 

6.7L DIESEL 

WARNING: Because of high spring pressure, do 
not attempt to disassemble automatic tensioner. 
Unit is serviced as an assembly. 

1. Remove accessory drive belt (Refer to 7 - COOL-
lNG/ACCESSORY DRIVE/DRIVE BELTS 
REMOVAL). 

2. Remove tensioner mounting bolt and remove ten
sioner (7). 

B107Ba45 



INSTALLATION 

3.7U4.7L ENGINE 

NOTE: When installing accessory drive belt onto 
pulleys, make sure that belt is properly routed and 
all V-grooves make proper contact with pulleys. 

1. Install pulley and pulley bolt to tensioner (3). 
Tighten bolt to 61 N·m (45 ft. Ibs.) torque. 

2. An indexing slot is located on back of tensioner (3). 
Align this slot to the head of the bolt on the front 
cover. Install the mounting bolt. Tighten bolt (2) to 
41 N·m (30 ft. Ibs.). 

3. Install accessory drive belt (Refer to 7 - COOLINGI 
ACCESSORY DRIVE/DRIVE BELTS - INSTALLA
TION). 

4. Check tensioner indexing marks .. 

S.7L ENGINE 

NOTE: When installing accessory drive belt onto 
pulleys, make sure that belt is properly routed and 
all V-grooves make proper contact with pulleys. 

1. Install tensioner (1) on to the mounting bracket. 
Tighten bolt (2) to 41 N·m (30 ft. Ibs.). 

2. Install tensioner and bracket assembly 

3. Install accessory drive belt (Refer to 7 - COOLINGI 
ACCESSORY DRIVE/DRIVE BELTS 
INSTALLATION). 

8Ob898fb 

81078a45 
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6.7L DIESEL 
1. Install tensioner assembly (7) to water inlet bracket. 

A dowel is located on back of tensioner. Align this 
dowel to hole in tensioner mounting bracket. 
Tighten bolt to 43 N·m (32 ft. Ibs.) torque. 

2. Install drive belt (Refer to 7 - COOLING/ACCES
SORY DRIVE/DRIVE BELTS - INSTALLATION). 
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COOLANT 

DESCRIPTION 

HOAT COOLANT 

WARNING: Antifreeze is an ethylene-glycol base coolant and is harmful if swallowed or inhaled. If swal
lowed, drink two glasses of water and induce vomiting. If inhaled, move to fresh air area. Seek medical 
attention immediately. Do not store in open or unmarked containers. Wash skin and clothing thoroughly 
after coming in contact with ethylene-glycol. Keep out of reach of children. Dispose of glycol based coolant 
properly, contact your dealer or government agency for location of collection center in your area. Do not 
open a cooling system when the engine is at operating temperature or hot under pressure, personal injury 
can result. Avoid radiator cooling fan when engine compartment related service is performed, personal 
injury can result. 

CAUTION: Use of Propylene-Glycol based coolants is not recommended, as they provide less freeze pro
tection and less corrosion protection. 

The cooling system is designed around the coolant. The coolant must accept heat from engine metal, in the cylinder 
head area near the exhaust valves and engine block. Then coolant carries the heat to the radiator where the tube/ 
fin radiator can transfer the heat to the air. 

The use of aluminum cylinder blocks, cylinder heads, and water pumps requires special corrosion protection. 
Mopar® Antifreeze/Coolant,S Year/100,000 Mile Formula (MS-9769), or the equivalent ethylene-glycol base coolant 
with organic corrosion inhibitors (called HOAT, for Hybrid Organic Additive Technology) is recommended. This cool
ant offers the best engine cooling without corrosion when mixed with 50% ethylene-glycol and 50% distilled water to 
obtain a freeze point of -37°C (-35°F). If it loses color or becomes contaminated, drain, flush, and replace with fresh 
properly mixed coolant solution. 

CAUTION: Mopar® Antifreeze/Coolant,S VearI100,OOO Mile Formula (MS-9769) may not be mixed with any 
other type of antifreeze. Mixing of coolants other than specified (non-HOAT or other HOAT) may result in 
engine damage that may not be covered under the new vehicle warranty, and decreased corrosion protec
tion. 

COOLANT PERFORMANCE 
The required ethylene-glycol and water mixture depends upon climate and vehicle operating conditions. The coolant 
performance of various mixtures follows: 

Pure Water- Water can absorb more heat than a mixture of water and ethylene-glycol. This is for purpose of heat 
transfer only. Water also freezes at a higher temperature and allows corrosion. 

100 percent Ethylene-Glycol - The corrosion inhibiting additives in ethylene-glycol need the presence of water to 
dissolve. Without water, additives form deposits in system. These act as insulation causing temperature to rise to as 
high as 149°C (300°F). This temperature is hot enough to melt plastic. The increased temperature can result in 
severe engine damage. In addition, 100 percent ethylene-glycol freezes at -22°e (-8°F). 

50/50 Ethylene-Glycol and Water - Is the recommended mixture, it provides protection against freezing to -37°e 
(-34°F). The antifreeze concentration must always be a minimum of 44 percent, year-round in all climates. If per
centage is lower, engine parts may be eroded by cavitation. Maximum protection against freezing is provided with a 
68 percent antifreeze concentration, which prevents freezing down to -67.7°C (-90°F). A higher percentage will 
freeze at a warmer temperature. Also, a higher percentage of antifreeze can cause the engine to overheat because 
specific heat of antifreeze is lower than that of water. 

CAUTION: Richer antifreeze mixtures cannot be measured with normal field equipment and can cause prob
lems associated with 100 percent ethylene-glycol. 
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OPERATION 
Coolant flows through the engine block, cylinder head, absorbing the heat from the engine, then flows to the radiator 
where the cooling fins in the radiator transfers the heat from the coolant to the atmosphere. On the B.7l diesel 
engine. coolant also flows through the EGR cooler and turbocharger actuator. During cold weather the ethylene
glycol or propylene-glycol coolant prevents water present in the cooling system from freezing within temperatures 
indicated by mixture ratio of coolant to water. 

DIAGNOSIS AND TESTING 

COOLANT CONCENTRATION TESTING 
Coolant concentration should be checked when any additional coolant was added to system or after a coolant drain, 
flush and refill. The coolant mixture offers optimum engine cooling and protection against corrosion when mixed to 
a freeze point of -37°C (-34°F) to -46°C (-50°F). The use of a hydrometer or Tool 8266, refractometer can be used 
to test coolant concentration. 

A hydrometer will test the amount of glycol in a mixture by measuring the specific gravity of the mixture. The higher 
the concentration of ethylene glycol, the larger the number of balls that will float, and higher the freeze protection 
(up to a maximum of 600/0 by volume glycol). 

A Refractometer Tool 8286 will test the amount of glycol in a coolant mixture by measuring the amount a beam of 
light bends as it passes through the fluid. 

Some coolant manufactures use other types of glycols into their coolant formulations. Propylene glycol is the most 
common new coolant. However, propylene glycol based coolants do not provide the same freezing protection and 
corrosion protection and are not recommended. 

CAUTION: Do not mix types of coolant .. corrosion protection will be severely reduced. 
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CONTAINER-COOLANT RECOVERY 

DESCRIPTION 
The coolant reserve/overflow tank is mounted on top 
of the fan shroud, and is made of high temperature 
plastic. 

OPERATION 
The coolant reserve/overflow system works in can· 
junction with the radiator pressure cap. It utilizes ther· 
mal expansion and contraction of coolant to keep 
coolant free of trapped air. It provides a volume for 
expansion and contraction of coolant. It also provides 
a convenient and safe method for checking coolant 
level and adjusting level at atmospheric pressure. This 
is done without removing the radiator pressure cap. 
The system also provides some reserve coolant to the 
radiator to cover minor leaks and evaporation or boil· 
ing losses. 

As the engine cools, a vacuum is formed in the cool
ing system of both the radiator and engine. Coolant 
will then be drawn from the coolant tank and returned 
to a proper level in the radiator. 

80db16ce 

80db16ce 
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REMOVAL 

3.7U4.7US.7L ENGINE 
1. Disconnect washer pump electrical connector. 

2. Remove recovery hose (3) from radiator (4). 

3. Remove the coolant container to fan shroud mount
ing bolts {1}. 

4. Tilt the container (2) backward towards the engine 
to disengage the mounting pin locking features and 
lift the container away from the fan shroud (5). 

6.7L DIESEL 
1. Remove overflow hose (5) from radiator (1) 

2. Remove mounting bolts (4). 

3. Remove coolant recovery bottle (2) from bracket 
(3). 

813fOOa4 
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INSTALLATION 

3.7U4.7U5.7L ENGINE 
1. Align the coolant container mounting pins into the 

slots on the fan shroud (5) and push the container 
onto the fan shroud. 

2. Secure the container to the fan shroud with the 
bolts (1). Tighten to 8.5 N·m (75 in. Ibs). 

NOTE: Ensure that the locking feature on the 
mounting pins has engaged. 

3. Connect the recovery hose (3) to the radiator (4). 

4. Connect washer pump electrical connector. 

6.7L DIESEL 
1. Position coolant recovery bottle (2) on bracket (3). 

2. Install mounting bolts (4). Tighten to 8.5 N·m (75 in. 
Ibs). 

3. Install overflow hose (5) onto radiator (1). 

813tcda4 
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HEATER-ENGINE BLOCK 

DESCRIPTION 

WARNING: Do not operate engine unless block 
heater cord has been disconnected from power 
source and secured In place. The power cord must 
be secured In its"'retalnlng clips and routed away 
from exhaust manifolds and moving parts. 

An optional engine block heater is availabre with all 
models. The heater is equipped with a power cord. 
The cord is attached to an engine compartment com
ponent with tie-straps. The heater warms the engine 
providing easier engine starting and faster warm-up in 
low temperatures. The heater is mounted in a core 
hole of the engine cylinder block in place of a freeze 
plug with the heating element immersed in engine 
coolant. The 3. 7U4. 7L gas powered engines have the 
block heater located to the rear on the right side of the 
engine. 

The diesel engine has the block heater located on the 
right side of the engine below the exhaust manifold 
next to the oil cooler (1). 
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The S.7L engine has the block heater (1) located on 
the left side of the engine below the exhaust manifold 
in the rear of the engine and is not immersed in 
engine coolant but makes direct contact with the 
block. 

OPERATION 
The heater warms the engine coolant providing easier engine starting and faster warm-up in low temperatures. Con
necting the power cord to a grounded 110-120 volt AC electrical outlet with a grounded three wire extension cord 
provides the electricity needed to heat the element. 

DIAGNOSIS AND TESTING 

ENGINE BLOCK HEA-rER 
If the unit does not operate, possible causes can be 
either the power cord or the heater element. Test the 
power cord for continuity with a 110-volt voltmeter or 
110-volt test light. Test heater element continuity with 
an ohmmeter or a 12-volt test light. 

CAUTION: To prevent damage, the power cord 
must be secured in it's retainer clips and away 
from any components that may cause abrasion or 
damage, such as linkages, exhaust components, 
etc. 
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REMOVAL 

3.7U4.7L ENGINE 
1. Disconnect the battery negative cable. 

2. Drain the coolant (Refer to 7 - COOLING - STAN
DARD PROCEDURE). 

3. Remove the power cord from the heater by unplug
ging. 

4. Loosen (but do not completely remove) the screw 
at center of block heater. 

5. Remove the block heater (1) by carefully prying 
from side-to-side. Note the direction of the heating 
element coil (up or down). The element coil must 
be installed correctly to prevent damage. 

5.7L ENGINE 
1. Raise vehicle. 

2. Remove power cord from block heater (1). 

3. Remove bolt (2) on block heater (1). Remove 
heater assembly (1). 
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6.7L DIESEL 
1. Disconnect the battery negative cables. 

2. Drain coolant from radiator and cylinder block 
(Refer to 7 • COOLING • STANDARD PROCE· 
DURE). 

3. Unscrew the power cord retaining cap and discon
nect cord from heater element. 

4. Using a suitable size socket, loosen and remove 
the block heater element. 

INSTALLATION 

3.7U4.7L ENGINE 
1. Clean and inspect the block heater hole. 

2. Install the new a-ring seal(s) to heater. 

3. Insert the block heater (1) into cylinder block and 
position the element properly. 

4. With the heater fully seated, tighten center screw to 
2 N·m (17 in. Ibs.). 

5. Fill the cooling system with the recommended cool
ant. (Refer to 7 - COOLING - STANDARD PROCE· 
DURE). 

6. Start and warm the engine. 

7. Check the block heater for leaks. 
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S.7L ENGINE 
1. Thoroughly clean cylinder block core hole and 

block heater seat. 

2. Insert block heater assembly (1) into the block. 

3. With block heater fully seated, tighten bolt (1) to 2 
N·m (17 in. Ibs.) torque. 

6.71,. DIESEL 
1. Clean and inspect the threads in the cylinder block 

and heater element. 

2. Coat heater element threads with Mopar® Thread 
Sealer with Teflon. 

3. Screw block heater (1) into cylinder block and 
tighten to 75 N·m (55 ft. Ibs.). 

4. Connect block heater cord and tighten retaining 
cap. 

5. Fill cooling system with recommended coolant 
(Refer to 7 - COOLING - STANDARD PROCE
DURE). 

6. Start and warm the engine. 

7. Check block heater for leaks. 
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SENSOR-ENGINE COOLANT TEMPERATURE 

DESCRIPTION 
The Engine Coolant Temperature (ECT) sensor is used to sense engine coolant temperature. The sensor protrudes 
into an engine water jacket. 

The ECT sensor is a two-wire Negative Thermal Coefficient (NTC) sensor. Meaning, as engine coolant temperature 
increases, resistance (voltage) in the sensor decreases. As temperature decreases, resistance (voltage) in the sen
sor increases. 

At key-on, the Powertrain Control Module (PCM) sends out a regulated 5 volt signal to the ECT sensor. The PCM 
then monitors the signal as it passes through the ECT sensor to the sensor ground (sensor return). 

When the engine is cold, the PCM will operate in Open Loop cycle. It will demand slightly richer air-fuel mixtures 
and higher idle speeds. This is done until normal operating temperatures are reached. 

The PCM uses inputs from the ECT sensor for the following calculations: 
• for engine coolant temperature gauge operation through CAN Bus communications 
• Injector pulse-width 
• Spark-advance curves 
• ASD relay shut-down times 
• Idle Air Control (lAC) motor key-on steps 
• Pulse-width prime-shot during cranking 
• 02 sensor closed loop times 
• Purge solenoid on/off times 
• Cooling fan control 
• Temperature gauge operation 
• AlC cutoff at high coolant temperatures 
• EGR solenoid on/off times (if equipped) 
• Leak Detection Pump operation (if equipped) 
• Radiator fan relay on/off times (if equipped) 
• Target idle speed 
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REMOVAL 

3.7L ENGINE 

WARNING: Hot, pressurized coolant can cause 
injury by scalding. Cooling system must be par
tially drained before removing the coolant temper .. 
ature sensor. 

1. Partially drain the cooling system. 

2. Disconnect the electrical connector from the ETC 
sensor (3). 

3. Remove the sensor from the intake manifold (4). 

4.7L ENGINE 

WARNING: Hot, pressurized coolant can cause 
injury by scalding. Cooling system must be par
tially drained before removing the engine coolant 
temperature (ect) sensor. 

1. Partially drain the cooling system (Refer to 7 .. 
COOLING - STANDARD PROCEDURE). 

2. Disconnect the electrical connector from the ECT 
sensor (1). 

3. Remove the sensor from the intake manifold (4). 

80b89818 
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5.7L ENGINE 

WARNING: Hot, pressurized coolant can cause 
injury by scalding. Cooling system must be par
tially drained before removing the coolant temper
ature sensor. 

1. Partially drain the cooling system (Refer to 7 -
COOLING - STANDARD PROCEDURE). 

2. Remove accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS 
REMOVAL). 

3. Carefully unbolt air conditioning compressor from 
front of engine. Do not disconnect any AlC hoses 
from compressor (Refer to 24 - HEATING & AIR 
CONDITIONING/PLUMBING/AIC COMPRESSOR -
REMOVAL). Temporarily support compressor to 
gain access to ECT sensor (3). 

4. Disconnect electrical connector from sensor. 

5. Remove sensor from cylinder block. 

6.7L DIESEL 

WARNING: Hot, pressurized coolant can cause 
injury by scalding. Cooling system must be par
tially drained before removing the coolant temper
ature sensor. 

1. Partially drain the cooling system (Refer to 7 -
COOLING - STANDARD PROCEDURE). 

8013234a 

ECT LOCATION - 6.7L DIESEL 
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2. Remove heat shield (if equipped). 

3. Disconnect the electrical connector (2) from the 
ETC sensor (3). 

4. Remove the ETC sensor from the cylinder head. 

INSTALLATION 

3.7L ENGINE 
1. Apply thread sealant to ETC sensor threads. 

2. Install ETC sensor (3) to engine. 

3. lighten sensor to 11 N·m (8 ft. Ibs.) torque. 
4. Connect electrical connector to ETC sensor (3). 

5. Replace any lost engine coolant. (Refer to 7 -
COOLING - STANDARD PROCEDURE). 

80f322e4 

ECT LOCATION - 5.9L DIESEL 
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4 .. 7L ENGINE 
1. Apply thread sealant to ETC sensor threads. 

2. Install ETC sensor (1) to engine. 

3. Tighten ETC sensor to 11 N·m (8 ft. Ibs.) torque. 

4. Connect electrical connector to ETC sensor (1). 

5. Replace any lost engine coolant. (Refer to 7 -
COOLING - STANDARD PROCEDURE). 

S.7L ENGINE 
1. Apply thread sealant to ETC sensor threads. 

2. Install ETC sensor (3) into engine. 

3. Tighten sensor to 11 N·m (8 ft. Ibs.) torque. 

4. Connect electrical connector to ETC sensor (3). 

5. Install air conditioning compressor onto the front of 
engine (Refer to 24 - HEATING & AIR CONDI-
TIONING/PLUMBING/AIC COMPRESSOR 
INSTALLATION). 

6. Install accessory drive belt (Refer to 7 - COOLINGI 
ACCESSORY DRIVE/DRIVE BELTS - INSTALLA· 
TION). 

7. Replace any lost engine coolant. (Refer to 7 -
COOLING - STANDARD PROCEDURE). 

eOb898f8 

8013234a 
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6.7L DIESEL 
1. Install sensor (1 or 3) to engine. 

2. Tighten sensor to 18 N·m (13 ft. Ibs.) torque. 

3. Connect electrical connector (2) to ETC sensor (1 
or 3). 

4. Install heat shield (if equipped). 

5. Replace any lost engine coolant (Refer to 7 -
COOLING - STANDARD PROCEDURE). 

ECT LOCATION - 6.7L DIESEL 

ECT LOCATION - 5.9L DIESEL 
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FAN-RADIATOR 

DESCRIPTION 

GAS ENGINE 
A thermostatic bimetallic spring coil is located on the 
front face of the viscous fan drive unit (a typical vis
cous unit is shown in. This spring coil reacts to the 
temperature of the radiator discharge air. It engages 
the viscous fan drive for higher fan speed if the air 
temperature from the radiator rises above a certain 
pOint. Until additional engine cooling is necessary, the 
fan will remain at a reduced rpm regardless of engine 
speed . 

. Only when sufficient heat is present, will the viscous 
fan drive engage. This is when the air flowing through 
the radiator core causes a reaction to the bimetallic 
coil. It then increases fan speed to provide the neces
sary additional engine cooling. 

Once the engine has cooled, the radiator discharge 
temperature will drop. The bimetallic coil again reacts 
and the fan speed is reduced to the previous disen
gaged speed. 

DIESEL ENGINE 
The electronically controlled viscous fan drive is 
attached to the fan drive pulley mounted to the 
engine. The coupling allows the fan to be driven in a 
normal manner. 

The Engine Control Module (ECM) controls the level 
of engagement of the electronically controlled viscous 
fan clutch by monitoring coolant temperature, intake 
manifold temperature, air conditioning pressure and 
transmission oil temperature. Based on cooling 
requirements, the ECM sends a signal to the viscous 
fan clutch to increase or decrease the fan speed. 

Fan speed is monitored by the ECM. Fan speeds 
above or below a calibrated threshold will set a DTC. 
Circuit concerns will also set fan clutch DTC's. 

8087bd78 

813fcea6 
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DIAGNOSIS AND TESTING 

DIAGNOSIS AND TESTING 

NOISE 

NOTE: It is normal for fan noise to be louder (roaring) when: 

• The underhood temperature is above the engagement point for the viscous drive coupling. This may occur 
when ambient (outside air temperature) is very high. 

• Engine loads and temperatures are high such as when towing a trailer. 
• Cool silicone fluid within the fan drive unit is being redistributed back to its normal disengaged (warm) position. 

This can occur during the first 15 seconds to one minute after engine start-up on a cold engine. 

LEAKS 
Viscous fan drive operation is not affected by small oil stains near the drive bearing. If leakage appears excessive, 
replace the fan drive unit. 

VISCOUS DRIVE 
For the following test, the cooling system must be in good condition. It also will ensure against excessively high 
coolant temperature. 

WARNING: Be sure that there is adequate fan blade clearance before drilling. 

1. Drill a 3.18-mm (1/8-in) diameter hole in the top center of the fan shroud. 

2. Obtain a dial thermometer with an 8 inch stem (or equivalent). It should have a range of -18°-to-105°C (OO_to-
220° F). Insert thermometer through the hole in the shroud. Be sure that there is adequate clearance from the 
fan blades. 

3. Connect a tachometer and an engine ignition timing light. The timing light is to be used as a strobe light. This 
step cannot be used on the diesel engine. 

4. Block the air flow through the radiator. Secure a sheet of plastic in front of the radiator. Use tape at the top to 
secure the plastic and be sure that the air flow is blocked. 

5. Be sure that the air conditioner (if equipped) and blower fan is turned off. 

WARNING: Use extreme caution when the engine is operating. Do not stand in a direct line with the fan. Do 
not put your hands near the pulleys, belts or fan. Do not wear loose clothing. 

6. Start the engine and operate at 2400 rpm. Within ten minutes the air temperature (indicated on the dial ther
mometer) should be up to 880 C (190° F). Fan drive engagement should start to occur at/between: 

• 3.7L Automatic - 93° C - 99°C (2000 F - 210° F) 
• 3.7L Manual/4.7L Automatic - 85° - 91 ° C (185° - 195° F) 
• 4.7L Manual - 74° - 79° C (165° - 1750 F) 
• 5.7L Automatic Standard Cool - 94° C - 99°C (201° F - 211 0 F) 
• 5.7L Manual - 93° C - 100°C (199° F - 212° F) 
• 5.7L Heavy Duty Snowplow - 76° C - 83°C (169° F - 181° F) 
• Engagement is distinguishable by a definite increase in fan flow noise (roaring). The timing light also will 

indicate an increase in the speed of the fan. 

7. When viscous drive engagement is verified, remove the plastic sheet. Fan drive disengagement should start to 
occur at or between: 
• 3.7L Automatic - 76°C - 81°C (168° F - 178° F) 
• 3.7L Manual/4.7L Auto! 5.9L - 67°C - 73°C (153° F - 163° F) 
• 4.7L Manual - 56°C - 62°C (133° F - 1430 F) 
• 5.7L Automatic Standard Cool - 69° C - 74°C (156° F - 166° F) 
• 5.7L Manual - 71 0 C - 76°C (160° F - 170° F) 
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• S.7L Heavy Duty Snowplow - 55° C - 60°C (168° F - 178° F) A definite decrease of fan flow noise (roaring) 
should be noticed. If not, replace the defective viscous fan drive unit. 

CAUTION: Some engines equipped with serpentine drive belts have reverse rotating fans and viscous fan 
drives. Installation of the wrong fan or viscous fan drive can result in engine overheating. 

CAUTION: If the viscous fan drive is replaced because of mechanical damage, the cooling fan blades 
should also be inspected. Inspect for fatigue cracks, loose blades, or loose rivets that could have resulted 
from excessive vibration. Replace fan blade assembly if any of these conditions are found. Also inspect 
water pump bearing and shaft assembly for any related damage due to a viscous fan drive malfunction. 

DIESEL 

NOISE 

NOTE: It is normal for fan noise to be louder (roaring) when: 

• Fan duty cycle high. This may occur when ambient (outside air temperature) is very high. 

• Engine loads and temperatures are high such as when towing a trailer. 
• Operating conditions where transmission temperatures may be high 
• Cool silicone fluid within the fan drive unit is being redistributed back to its normal disengaged (warm) position. 

This can occur during the first 15 seconds to one minute after engine start-up on a cold engine. 

LEAKS 
Viscous fan drive operation is not affected by small oil stains near the drive bearing. If leakage appears excessive, 
replace the fan drive unit. 

ELECTRONICALLY CONTROLLED VISCOUS DRIVE - DIESEL 
If the fan assembly does not free-wheel and a metallic 
grinding sound exists, replace the electronically con
trolled fan drive (Refer to 7 - COOLING/ENGINE/RA
DIATOR FAN - REMOVAL). 

NOTE: The following test may take up to 15 min
utes to perform. 

The engine should be at normal operating tempera
ture. 

1. Set the parking brake and verify the transmission 
is in park or neutral. 

2. Set air conditioner (if equipped) and blower fan to 
OFF. 

3. Start and allow engine to reach normal operating 
temperatu res. 

4. Stop engine, connect the scan tool and select 
appropriate model year and engine option. 

5. Check for and correct existing DTC's 

flY 
~ 
I 

6. Using Tool 6801, backprobe pin 1 of the electronically controlled viscous fan drive connector, with the harness 
connected located at the lower fan shroud to battery ground. 

NOTE: The fan drive control coil is energized to 12 volts at this time. 

WARNING: A spark may occur when connecting pin to ground. Be sure that no combustible material is in 
the area. 
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7. Using the scan tool, verify that DTC 0480 set. If it is not set, verify that a good ground is available. 

8. Start the engine. 

9. Actuate engine speed to 2000 RPM .. 

10. Go to the SENSOR screen and observe the fan speed. 

11. Run the engine at 2000 RPM until the fan speed increases to 1850 RPM or more for 30 seconds. 

NOTE: Fan RPM may ramp up slowly. 

NOTE: It maybe take 15 minutes before fan speed increases. 

12. The fan speed should be in accordance to the table below. 

13. If tan speed does not increase, make sure that the jumper wire has a good connection. If so replace the elec
tronically control viscous fan drive. 

14. If the fan speed does increase and there is still a concern, refer to the appropriate Engine Electrical Diagnosis 
Section to diagnosis the electronically controlled viscous fan drive control circuit. 

ELECTRONICALLY CONTROLLED VISCOUS FAN DRIVE SPEEDS 

ENGINE RPM 

1000 

1500 

2000 

2500 

REMOVAL 

3.7U4.7US.7L ENGINE 
1. Do Not attempt to remove the fan/viscous fan drive 

assembly from the vehicle at this time. 

CAUTION: If the viscous fan drive is replaced 
because of mechanical damage, the cooling fan 
blades should also be inspected. Inspect for 
fatigue cracks, loose blades, or loose rivets that 
could have resulted from excessive vibration. 
Replace fan blade assembly if any of these condi
tions are found. Also inspect water pump bearing 
and shaft assembly for any related damage due to 
a viscous fan drive malfunction. 

2. Disconnect negative battery cable from battery. 

3. Remove coolant reserve/overflow container from 
fan shroud and lay aside. Do Not disconnect the 
hoses or drain coolant from the container. 

4. The thermal viscous fan drive/fan blade assembly 
is attached (threaded) to the water pump hub shaft. 
Remove the fan blade/viscous fan drive assembly 
from the water pump by turning the mounting nut 
counterclockwise as viewed from the front. Threads 

FAN RPM (Min) 

950 

1420 

1850 

2230 

on the viscous fan drive are RIGHT-HAND. A 36 MM Fan Wrench should be used to prevent pulley from rotating 

5. Do Not unbolt the fan blade assembly from viscous fan drive at this time. 

6. Remove the fan shroud-to-radiator mounting bolts. 

7. Pull the lower shroud mounts out of the radiator tank clips. 
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8. Remove the fan shroud and fan blade/viscous fan drive assembly as a complete unit from vehicle. 

9. After removing the fan blade/viscous fan drive 
assembly. do not place the viscous fan drive in a 
horizontal position. If stored horizontally, silicone 
fluid in the viscous fan drive could drain into its 
bearing assembly and contaminate lubricant. 

CAUTION: Do not remove water pump pulley-to
water pump bolts. This pulley is under spring ten
sion. 

10. Remove four bolts securing fan blade assembly to 
viscous fan drive. 

CAUTION: Some engines equipped with serpentine 
drive belts have reverse rotating fans and viscous 
fan drives. They are marked with the word 
REVERSE to designate their usage. Installation of 
the wrong fan or viscous fan drive can result in 
engine overheating. 

6.7L DIESEL 

CAUTION: If the electronically controlled viscous 
fan drive is replaced because of mechanical dam
age, the cooling fan blades should also be 
inspected. Inspect for fatigue cracks, or chipped 
blades that could have resulted from excessive 
vibration. Replace fan blade assembly if any of 
these conditions are found. Also inspect wiring 
harness and connectors for damage. 

1. Disconnect the battery negative cables. 

2. Remove fan shroud-to-engine bracket nuts (1). 

8087bd78 
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3. Disconnect electronically controlled viscous fan 
electrical connector (4) at lower fan shroud bracket. 

4. Remove wiring bracket -to-lower fan shroud 
bracket mounting bolt (2). 

5. Remove fan drive wire harness support from fan 
sharoud. 

CAUTION: Do not remove the fan pulley bolts. 
This pulley is under spring tension. 

6. The electronically controlled viscous fan drive/fan 
blade assembly is attached (threaded) to the fan 
pulley shaft. Remove the fan blade/fan drive 
assembly from fan pulley by turning the mounting 
nut counterclockwise (as viewed from front). 
Threads on the viscous fan drive are RIGHT
HAND. A 36 MM Fan Wrench can be used. Place a 
bar or screwdriver between the fan pulley bolts to 
prevent pulley from rotating. 

NOTE: It may be necessary to loosen the top two 
fan shroud brackets. Removal of the engine 
mounted fan shroud brackets is not necessary unless removing or installing the engine. 

81440041 

7. Collapse fan shroud toward front of vehicle and remove fan drive/fan blade and fan shroud as an assembly. 

CAUTION: The electronically controlled viscous 
fan drive is vibration and Impact sensitive, espe
cially at the electrical connectors. Do not drop the 
unit. 

8. Remove the six fan blade-to-viscous fan drive 
mounting bolts. 

9. Inspect the fan for cracked, chipped or damaged 
fan blades. 

CLEANING 
Clean the fan blades using a mUd soap and water. Do not use an abrasive to clean the blades. 

813fceaS 
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INSPECTION 

WARNING: Do not attempt to bend or straighten fan blades if fan is not within specifications. 

CAUTION: If fan blade assembly is replaced because of mechanical damage, water pump and viscous fan 
drive should also be inspected. These components could have been damaged due to excessive vibration. 

INSTALLATION 

3.7U4.7US.7L ENGINE 

NOTE: Viscous Fan Drive Fluid Pump Out Require
ment: After installing a new viscous fan drive, 
bring the engine speed up to approximately 2000 
rpm and hold for approximately two minutes. This 
will ensure proper fluid distribution within the 
drive. 

1. Install fan blade assembly to the viscous fan drive. 
Tighten the bolts to 24 N·m (18 ft. Ibs.) torque. 

2. Position the fan shroud and the fan blade/viscous 
fan drive assembly to the vehicle as a complete 
unit. 

3. Install the fan shroud. 

4. Install the fan blade/viscous fan drive assembly to 
the water pump shaft. Tighten mounting nut to 50 
N·m (37 ft. Ibs.). 

5. Install the coolant reserve/overflow container to 
the fan shroud. 

6. Connect the negative battery cable. 

6.7L DIESEL 

NOTE: Viscous Fan Drive Fluid Pump Out Require
ment: After installing a new viscous fan drive, 
bring the engine speed up to approximately 2000 
rpm and hold for approximately two minutes. This 
will ensure proper fluid distribution within the 
drive. 

1. Install fan blade assembly to electrically controlled 
viscous fan drive. Tighten mounting bolts to 24 N·m 
(18 ft. Ibs.) torque. 

2. Loosen both upper engine mounted fan shroud 
brackets. 

3. Make sure lower engine mounted fan shroud 
bracket bolts are tightened to 24 N·m (18 ft. Ibs.). 

4. Position fan/fan drive assembly inside fan shroud 
and lower into position. 

5. Install the viscous fan drive assembly onto fan pul
ley hub shaft. Tighten mounting nut to 115 N·m (85 
ft. Ibs.) torque. 

6. Install fan drive wire harness support to fan shroud. 613fcea6 
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7. Install viscous fan wiring bracket onto lower fan shroud bracket. Tighten nut to 14 N·m (11 ft. Ibs.). 

8. Install fan shroud onto fan shroud brackets. 

9. Connect fan drive wire harness. 

10. Install fan shroud to upper engine fan shroud 
brackets. Tighten nut finger tight. 

11. Tighten upper engine fan shroud bracket bolts to 
24 N·m (18 ft. Ibs.). 

12. Tighten four fan shroud bracket nuts to 24 N·m 
(18 ft. Ibs.). 

13. Make sure of fan tip clearance all the way around 
inside of fan shroud. 

14. Connect the battery negative cables. 
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RADIATOR 

DESCRIPTION 
The radiator is a aluminum cross·flow design with -hor· 
izontal tubes through the radiator core and vertical 
plastic side tanks. 

This radiator does not contain an internal transmission 
oil cooler. 

OPERATION 

BOdb1e2d 

The radiator supplies sufficient heat transfer using the cooling fins interlaced between the horizontal tubes in the 
radiator core to cool the engine. 

DIAGNOSIS AND TESTING 

RADIATOR COOLANT FLOW 
Use the following procedure to determine if coolant is flowing through the cooling system. 

1. Idle engine until operating temperature is reached. If the upper radiator hose is warm to the touch, the thermostat 
is opening and coolant is flowing to the radiator. 

WARNING: Hot, pressurized coolant can cause injury by scalding. Using a rag to cover the radiator pres
sure cap, open radiator cap slowly to the first stop. This will allow any built-up pressure to vent to the 
reserve/overflow tank. After pressure build-up has been released, remove cap from filler neck. 

2. Drain a small amount of coolant from the radiator until the ends of the radiator tubes are visible through the filler 
neck. Idle the engine at normal operating temperature. If coolant is flowing past the exposed tubes, the coolant 
is circulating. 
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REMOVAL 

3.7U4.7US.7L ENGINE 
1. Disconnect battery negative cables. 

WARNING: Do not remove the cylinder block drain 
plugs or loosen the radiator draincock with the 
system hot and under pressure. Serious burns 
from the coolant can occur. 

2. Drain the cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

3. Remove the hose clamps and hoses from radiator. 

4. Remove the coolant reserve/overflow tank hose 
from the radiator filler neck. 

5. Remove the coolant reserve/overflow tank from the 
fan shroud (pull straight up). The tank slips into 
slots on the fan shroud. 

6. Unclip the power steering hoses from the fan 
shroud. 

7. Disconnect the electrical connectors at the wind
shield washer reservoir tank and remove the tank. 

8. Remove the fan shroud mounting bolts and pull up 
and out of the radiator tank clips. Position shroud 
rearward over the fan blades towards engine. 

9. Disconnect the transmission cooler lines from the 
transmission cooler (Refer to 7 - COOLING/ 
TRANSMISSIONITRANS COOLER LINES - STAN
DARD PROCEDURE), then plug the transmission 
lines and cooler to prevent leakage. 

10. Disconnect the power steering lines from the 
power steering cooler, then plug the power steer
ing lines and cooler to prevent leakage. 

11. Remove the two radiator upper mounting bolts. 

7 - 59 

8Odb20c9 

80dble2d 

12. Lift the radiator straight up and out of the engine compartment. Take care not to damage cooling fins or tubes 
on the radiator and oil coolers when removing. 
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6.7L DIESEL 
1. Disconnect both battery negative cables. 

WARNING: Do not remove the cylinder block drain 
plugs or loosen the radiator draincock with the 
system hot and under pressure. Serious burns 
from coolant can occur. 

2. Drain the cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

3. Disconnect ambient air temperature sensor electri
cal connector and mass airflow sensor electrical 
connector (If equipped). 

4. Remove air box and turbocharger inlet tube (Refer 
to 9 ENGINE/AIR INTAKE SYSTEM/AIR 
CLEANER HOUSING - REMOVAL). 

5. Remove coolant tank hose, washer bottle hose and 
the positive battery cable from the fastening clips 
located on top of the radiator. 

6. Remove hose clamps and hoses from radiator. 

7. Remove fan shroud mounting nuts from mounting 
brackets. 

8. Pull shroud toward front of vehicle to clear mount-
ing brackets 

9. Turn shroud slightly and push toward engine to gain clearance for radiator. 

B087bf58 

10. Remove the power steering cooler mounting bolts and position the power steering cooler out of the way. 

11. Disconnect the transmission cooler lines at the transmission cooler (Refer to 7 - COOLlNGfTRANSMISSIONI 
TRANS COOLER LINES - STANDARD PROCEDURE). The transmission cooler will remain on the radiator and 
can be removed as an assembly. 

12. Remove the two radiator upper mounting bolts. 

13. Tilt radiator toward front of vehicle and lift out of engine compartment. The bottom of the radiator is equipped 
with two alignment dowels that fit into holes in the lower radiator support panel. Rubber biscuits (inSUlators) are 
installed to these dowels. Take care not to damage cooling fins or tubes on the radiator and air conditioning 
condenser or the electronic viscous fan connector when removing. 

CLEANING 
Clean radiator fins are necessary for good heat transfer. The radiator and oil cooler fins should be cleaned when an 
accumulation of debris has occurred. With the engine cold, apply cold water and compressed air to the back (engine 
side) of the radiator to flush the radiator and/or oil coolers of debris. 

INSPECTION 
Inspect the radiator side tanks for cracks, and broken or missing fittings. Inspect the joint where the tanks seam up 
to the radiator core for signs of leakage and/or deteriorating seals. 

Inspect radiator core for corroded, bent or missing cooling fins. Inspect the core for bent or damaged COOling tubes. 
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INSTALLATION 

3.7U4.7US.7L ENGINE 

NOTE: The radiator is equipped with one align
ment dowel on the bottom ot the outlet tank and 
one retaining bracket on the front side of the inlet 
tank. Both features have rubber insulators 
attached to them that must be present. The align
ment dowel tits into a hole at the bottom of the 
front end sheet metal vertical support post and the 
support bracket rests on top of the lower radiator 
closure tube. 

1. Position the fan shroud over the fan blades rear
ward towards engine. 

2. Install the rubber insulators to the lower radiator 
mounting features (alignment dowel and support 
bracket at the lower part of the radiator). 

3. Lower the radiator into position while guiding the 
alignment dowel into the vertical post bracket. Posi
tion and seat the lower radiator support bracket 
onto the lower radiator closure tube. 

4. Install the upper radiator mounting bolts. Tighten 
bolts to 10 N·m (90 in. Ibs.). 

5. Connect the lower radiator hose and install the 
clamp in the proper position. 

6. Connect the power steering hoses to the power steering oil cooler and install the clamps. 

7. Connect the transmission oil cooler lines to the transmission oil cooler and install the secondary latches. 

8. Position the fan shroud into the mounting clips on 
the radiator tanks and secure with bolts. Tighten 
the bolts to 8 N·m (75 in. Ibs.). 

9. Secure the power steering hoses into the clip on 
the lower fan shroud. 

10. Install the windshield washer reservoir tank and 
connect the hose and efectrical connector. 

11. Install coolant reserve/overflow container hose(s) 
to radiator filler neck and secure properly with 
clamps. 

12. Install coolant reserve/overflow container or degas 
container to fan shroud and tighten the bolts to 8 
N·m (75 in. Ibs.). 

13. Connect upper radiator hose and install clamp. 

14. Install battery negative cable. 

15. Fill cooling system with coolant (Refer to 7 -
COOLING - STANDARD PROCEDURE). 

16. Operate the engine until it reaches normal operat
ing temperature. Check cooling system fluid 
levels. 

aodb1e2d 
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6.7L DIESEL 
1. Install rubber insulators to alignment dowels at 

lower part of radiator. 
2. Lower the radiator into position while guiding the 

two alignment dowels into lower radiator support. 
Different alignment holes are provided in the lower 
radiator support for each engine application. 

3. Install two upper radiator mounting bolts. Tighten 
bolts to 12 N·m (105 in. Ibs.) torque. 

4. Connect both radiator hoses and install hose 
clamps. 

5. If equipped, connect transmission cooler lines to 
transmission cooler. Inspect quick connect fittings 
for debris and install until an audible "click" is 
heard. Tug on lines to verify connection (Refer to 7 
- COOLlNGfTRANSMISSIONfTRANS COOLER 
LINES - STANDARD PROCEDURE) .. 

6. Position power steering cooler on the radiator and 
tighten nuts to 10 N·m (90 in. Ibs.) 

7. Position fan shroud on brackets. 

8. Install fan shroud mounting nut. Tighten nut to 24 
N·m (18 ft. Ibs.). 

8087bfS8 

9. Install the coolant recovery container (Refer to 7 - COOLING/ENGINE/COOLANT RECOVERY CONTAINER -
INSTALLATION). 

10. Position coolant recovery tank hose, washer bottle hose (Refer to 7 - COOLING/ENGINE/COOLANT RECOV
ERY CONTAINER - INSTALLATION) and the positive battery cable into the clips located on the top of the radi
ator. 

11. Install air box and turbocharger inlet hose (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUS
ING - INSTALLATION). Tighten clamps to 4 N·m (35 in. Ibs.). 

12. Connect mass airflow sensor electrical connector and ambient air temp sensor electrical connector (if 
equipped). 

13. Position heater controls to full heat position. 

14. Fill cooling system with coolant (Refer to 7 - COOLING - STANDARD PROCEDURE). 

15. Operate engine until it reaches normal temperature. Check cooling system and automatic transmission (if 
equipped) ftuid levels. 
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THERMOSTAT-ENGINE COOLANT 

DESCRIPTION 

GAS ENGINE 

CAUTION: Do not operate the engine without a 
thermostat, except for servicing or testing. 

The 3. 7U4. 7US. 7L engines use a pellet-type thermo
stat that controls the operating temperature of the 
engine by controlling the amount of coolant flow to the 
radiator. The 8.3L engine uses a movable sleeve type 
thermostat. On all engines the thermostat is closed 
below 195°F (90°C). Above this temperature, coolant 
is allowed to flow to the radiator. This provides quick 
engine warm up and overall temperature control. 

Coolant leakage into the pellet container will cause the 
thermostat to fail in the open position. Thermostats 
very rarely stick. Do not attempt to free a thermostat 
with a prying device. 

On the 3. 7L14. 7L engine the thermostat is designed to 
block the flow of the coolant bypass journal by 500/0 
instead of completely blocking the flow. This design 
controls coolant temperature more accurately. 

The same thermostat is used for winter and summer 
seasons. An engine should not be operated without a 
thermostat, except for servicing or testing. Operating 
without a thermostat causes other problems. These 
are: ronger engine warm-up time, unreliable warm-up 
performance, increased exhaust emissions and crank
case condensation. This condensation can result in 
sludge formation. 
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DIESEL 

CAUTION: Do not operate an engine without a 
thermostat, except for servicing or testing. An 
engine with the thermostat removed will operate in 
the radiator bypass mode, causing an overheat 
condition. 

The thermostat of the diesel engine is located in the 
front of the cylinder head, underneath a heat shield 
near the thermostat housing. 

NOTE: The thermostat for 5.9L engine and the 6.7L 
are different and are not interchangeable. Use cau
tion when replacing the thermostat to ensure the 
proper part number is reinstalled. 

An engine should not be operated without a thermo
stat, except for servicing or testing. Operating without 
a thermostat will cause overheating. 

OPERATION 

3.7U4.7US.7L ENGINE 
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The wax pellet is located in a sealed container at the spring end of the thermostat. When heated, the pellet 
expands, overcoming closing spring tension and water pump pressure to force the valve to open. 

DIAGNOSIS AND TESTING 

DIESEL ENGINE 
The cooling system used with the diesel engine provides the extra coolant capacity and extra cooling protection 
needed for higher GVWR (Gross Vehicle Weight Rating) and GCWR (Gross Combined Weight Rating) vehicles. 

This system capacity will not affect warm up or cold weather operating characteristics if the thermostat is operating 
properly. This is because coolant will be held in the engine until it reaches the thermostat "set" temperature. 

Diesel engines, due to their inherent efficiency are slower to warm up than gasoline powered engines, and will 
operate at ~ower temperatures when the vehicle is unloaded. Because of this, lower temperature gauge readings for 
diesel versus gasoline engines may, at times be normal. 

Typically, complaints of low engine coolant temperature are observed as low heater output when combined with cool 
or cold outside temperatures. 

To help promote faster engine warm-up, the electric engine block heater must be used with cool or cold outside 
temperatures. This will help keep the engine coolant warm when the vehicle is parked. 

A "Cold Weather Cover" is available from the parts department through the Mopar Accessories product line. This 
accessory cover is designed to block airflow entering the radiator and engine compartment to promote faster engine 
warm-up. It attaches to the front of the vehicle at the grill opening. The cover is to be used with cool or cold 
temperatures only. If used with high outside temperatures, serious engine damage could result. Refer to the 
literature supplied with the cover for additional information. 

For engines equipped with exhaust brakes, this device can be used to aid engine warm-up while the engine is 
idling. 

1. To determine if the thermostat is defective. it must be removed from the vehicle (Refer to 7 - COOLING/ENGINE! 
ENGINE COOLANT THERMOSTAT - REMOVAL). 
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2. After the thermostat has been removed, examine the thermostat and inside of thermostat housing for contami
nants. If contaminants are found, the thermostat may already be in' a "stuck open" position. Flush the cooling 
system before replacing thermostat (Refer to 7 - COOLING - STANDARD PROCEDURE). 

3. Place the thermostat into a container filled with water. 

4. Place the container on a hot plate or other suitable heating device. 

5. Place a commercially available radiator thermometer into the water. 

6. Apply heat to the water while observing the thermostat and thermometer. 

7. The thermostat will begin to open at 85.5 - 89.4°C. (186 - 193°F ). If the valve starts to move before this tem
perature is reached, it is opening too early. Replace thermostat. The thermostat should be fully open (valve will 
stop moving) at 97°C (207°F). If the valve is still moving when the water temperature reaches 97°C (207°F), it is 
opening too late. Replace thermostat. If the valve refuses to move at any time, replace thermostat. 

DIAGNOSIS AND TESTING 

ON-BOARD DIAGNOSTICS 
All models are equipped with On-Board Diagnostics for certain cooling system components. Refer to On-Board 
Diagnostics (OBD) in the Diagnosis section of this group for additional information. If the powertrain control module 
(PCM) detects low engine coolant temperature, it will record a Diagnostic Trouble Code (DTC) in the PCM memory. 
Do not change a thermostat for lack of heat as indicated by the instrument panel gauge or by poor heater perfor
mance unless a DTC is present. Refer to the Diagnosis section of this group for other probable causes. 

The DTC can also be accessed through the scan tool. Refer to the appropriate Powertrain Diagnostic Procedures 
information for diagnostic information and operation of the scan tool. 

DIESEL ENGINE 
The cooling system used with the diesel engine provides the extra coolant capacity and extra cooling protection 
needed for higher GVWR (Gross Vehicle Weight Rating) and GCWR (Gross Combined Weight Rating) vehicles. 

This system capacity will not affect warm up or cold weather operating characteristics if the thermostat is operating 
properly. This is because coolant will be held in the engine until it reaches the thermostat "set" temperature. 

Diesel engines, due to their inherent efficiency are slower to warm up than gasoline powered engines, and will 
operate at lower temperatures when the vehicle is unloaded. Because of this, lower temperature gauge readings for 
diesel versus gasoline engines may, at times be normal. 

Typically, complaints of low engine coolant temperature are observed as low heater output when combined with cool 
or cold outside temperatures. 

To help promote faster engine warm-up, the electric engine block heater must be used with cool or cold outside 
temperatures. This will help keep the engine coolant warm when the vehicle is parked. 

A "Cold Weather Cover" is available from the parts department through the Mopar Accessories product line. This 
accessory cover is designed to block airflow entering the radiator and engine compartment to promote faster engine 
warm-up. It attaches to the front of the vehicle at the grill opening. The cover is to be used with cool or cold 
temperatures only. If used with high outside temperatures, serious engine damage could result. Refer to the 
literature supplied with the cover for additional information. 

For engines equipped with exhaust brakes, this device can be used to aid engine warm-up while the engine is 
idling. 

1. To determine if the thermostat is defective, it must be removed from the vehicle (Refer to 7 - COOLING/ENGINEI 
ENGINE COOLANT THERMOSTAT - REMOVAL). 

• 
2. After the thermostat has been removed, examine the thermostat and inside of thermostat housing for contami-

nants. If contaminants are found, the thermostat may already be in a "stuck open" position. Flush the cooling 
system before replacing thermostat (Refer to 7 - COOLING - STANDARD PROCEDURE). 

3. Place the thermostat into a container filled with water. 

4. Place the container on a hot plate or other suitable heating device. 

5. Place a commercially available radiator thermometer into the water. 

6. Apply heat to the water while observing the thermostat and thermometer. 

7. The thermostat will begin to open at 85.5 - 89.4°C. (186 - 193°F ). If the valve starts to move before this tem
perature is reached, it is opening too early. Replace thermostat. The thermostat should be fully open (valve will 
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stop moving) at 97°C (207°F). If the valve is still moving when the water temperature reaches 97°C (207°F), it is 
opening too late. Replace thermostat. If the valve refuses to move at any time, replace thermostat. 

REMOVAL 

3.7U4.7L ENGINE 

WARNING: Do not loosen the radiator draincock 
with the cooling system hot and pressurized. Seri
ous burns from the coolant can occur. 

1. Disconnect the negative battery cable. 

2. Drain the cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

3. Raise and support the vehicle. 

4. Remove the splash shield. 

5. Remove the lower radiator hose clamp and the 
lower radiator hose at the thermostat housing. 

6. Remove the thermostat housing mounting bolts, 
thermostat housing and thermostat. 

5.7L ENGINE 

WARNING: Do not loosen the radiator draincock 
with the cooling system hot and pressurized. Seri
ous burns from the coolant can occur. 

1. Disconnect the negative battery cable. 

2. Drain the cooling system 

3. Remove the radiator hose clamp (3) and radiator 
hose (4) at the thermostat housing (2). 

4. Remove the thermostat housing mounting bolts (1), 
thermostat housing (2) and thermostat. 
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6.7L DIESEL ENGINE 

WARNING: Do not loosen the radiator draincock 
with the system hot and pressurized. Serious 
burns from the coolant can occur. 

1. Disconnect the battery negative cables. 

2. Remove vent plug near EGR cooler. 

3. Drain cooling system until coolant level is below 
thermostat (Refer to 7 - COOLING - STANDARD 
PROCEDURE). 

4. Disconnect exhaust gas pressure sensor electrical 
connector (3). 

5. Remove exhaust pressure tube (4) from thermostat 
housing. 

6. Remove EGR cooler cross over tube (1). 

7. Remove radiator hose clamp and hose from ther-
mostat housing (1). 

8. Remove heat shield. 

9. Remove the three water outlet-to-cylinder head bolts (5) and remove the water outlet connector. 

10. Clean the mating surfaces of the thermostat housing (1) and clean the thermostat seat groove at the top of the 
thermostat housing (1). 

INSTALLATION 

3.7U4.7L ENGINE 
1. Clean the mating areas of the timing chain cover 

and the thermostat housing. 

2. Install the thermostat (spring side down) into the 
recessed machined groove on the timing chain 
cover. 

CAUTION: The housing must be tightened evenly 
and the thermostat must be centered into the 
recessed groove in the timimg chain cover. If not, 
it may result in a cracked housing, damaged tim
ing chain cover threads or coolant leaks. 

3. Position the thermostat housing on the timing chain 
cover. 

4. Instatt the housing-to-timing chain cover bolts. 
Tighten the bolts to 13 N·m (112 in. Ibs.). 

5. Install the lower radiator hose on the thermostat 
housing. 

6. Install the splash shield. 

7. Lower the vehicle. 

8. Fill the cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

9. Connect negative battery cable. 
10. Start and warm the engine. Check for leaks. 
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5.7L ENGINE 
1. Position the thermostat and housing (2) on the 

front cover. 
2. Install thermostat housing bolts (1). Tighten the 

bolts (1) to 13 N·m (112 in. Ibs.). 

3. Install the radiator hose (4) onto the thermostat 
housing (2). 

4. Fill the cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

5. Connect negative battery cable. 

6. Start and warm the engine. Check for leaks. 

6.7L DIESEL ENGINE 

NOTE: The thermostat for 5.9L engine and the 6.7L 
are different and are not interchangeable. Use cau
tion when replacing the thermostat to ensure the 
proper part number is reinstalled. 

1. Inspect thermostat seal for cuts or nicks. Replace if 
damaged. 

2. Install the thermostat into the groove in the top of 
the cylinder head. 

3. Install the thermostat housing and bolts (5). Tighten 
the bolts to 10 N·m (89 in. Ibs.). 

4. Install heat shield. Tighten bolts to 9 N·m (79 in. 
Ibs.). 

5. Install exhaust pressure tube (4). Tighten to 10 N·m 
(88 in. Ibs.). 

6. Connect exhaust pressure sensor electrical con-
nector (2). 

7. Install EGR cross over tube (1). 

8. Install P-clip and bolt. Tighten to 8 N·m (70 in. Ibs.). 

9. Install the radiator upper hose and clamp. 

10. Fill the coating system with coolant (Refer to 7 - COOLING - STANDARD PROCEDURE). 
11. Connect the battery negative cables. 

/ 
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12. Start the engine and check for coolant leaks. Run engine to check for proper thermostat operation. 
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CAP-RADIATOR PRESSURE 

DESCRIPTION 
All cooling systems are equipped with a pressure cap. 
For all engines, the pressure cap is located on top of 
the radiator outlet tank. The cap releases pressure at 
some point within a range of 97-to-124 kPa (14-to-18 
psi). The pressure relief point (in pounds) is engraved 
on top of the cap 

The cooling system will operate at pressures slightly 
above atmospheric pressure. This results in a higher 
coolant boiling point allowing increased radiator cool
ing capacity. The cap contains a spring-loaded pres
sure relief valve. This valve opens when system 
pressure reaches the release range of 97-to-124 kPa 
(14-to-18 psi). 

A rubber gasket seals the radiator filler neck. This is 
done to maintain vacuum during coolant cool-down 
and to prevent leakage when system is under 
pressure. 

OPERATION 

CROSS-SECTIONAL VIEW 

TOP VIEW 

808a026d 

A vent valve in the center of the cap will remain shut as long as the cooling system is pressurized. As the coolant 
cools, it contracts and creates a vacuum in the cooling system. This causes the vacuum valve to open and coolant 
in the reserve/overflow container to be drawn through the recovery hose connecting the filler neck and reserve/ 
overflow container. If the vacuum valve is stuck shut, or the recovery hose is kinked, radiator hoses will collapse on 
cool down. 

DIAGNOSIS AND TESTING 

RADIATOR CAP-TO-FILLER NECK SEAL 
The pressure cap upper gasket (seal) pressure relief can be tested by removing overflow hose from the radiator 
filler neck tube. Attach the hose of the pressure tester tool 7700 (or equivalent) to the tube. It will be necessary to 
disconnect hose from its adapter for the filler neck. Pump air into radiator. The pressure cap upper gasket should 
relieve at 69 to 124kPa (10 to 18 psi) and hold pressure at a minimum of 55 kPa (8 psi). 

WARNING: The warning words, "DO NOT OPEN HOT", on radiator pressure cap, are a safety precaution. 
When hot, pressure builds up in cooling system. To prevent scalding or injury, radiator cap should not be 
removed while system is hot and/or under pressure. 

Do not remove the radiator cap at any time except for the following purposes: 

• Check and adjust antifreeze freeze point. 
• Refill the system with new antifreeze. 
• Conducting service procedures. 
• Checking for vacuum leaks. 
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WARNING: If vehicle has been run recently, wait at least 15 minutes before removing radiator cap. With a 
rag, squeeze radiator upper hose to check if system is under pressure. Place a rag over cap and without 
pushing cap down, rotate it counter-clockwise to first stop. Allow fluid to escape through the coolant 
reserve/overflow hose into reserve/overflow tank. Squeeze radiator upper hose to determine when pressure 
has been released. When coolant and steam stop being pushed into tank and system pressure drops, 
remove radiator cap completely. 

RADIATOR CAP 
Remove the cap from the radiator. Be sure that the 
sealing surfaces are clean. Moisten the rubber gasket 
with water and install the cap on the pressure tester 
7700 or an equivalent. 

Operate the tester pump to bring the pressure to 104 
kPa (15 psi) on the gauge. If the pressure cap fails to 
hold pressure of at least 97 kPa (14 psi) replace the 
cap. Refer to the following CAUTION. 

The pressure cap may test properly while positioned 
on tool 7700 (or equivalent). It may not hold pressure 
or vacuum when installed on the radiator. If so, 
inspect the radiator filler neck and radiator cap's top 
gasket for damage. Also inspect for dirt or distortion 
that may prevent the cap from sealing properly. 

CAUTION: Radiator pressure testing tools are very 
sensitive to small air leaks which will not cause 
cooling system problems. A pressure cap that 
does not have a history of coolant loss should not 
be replaced just because it leaks slowly when 
tested with this tool. Add water to tool. Turn tool 
upside down and recheck pressure cap to confirm 
that cap needs replacement. 

CLEANING 

J9507-3 

Use only a mild soap and water to clean the radiator cap. Using any type of solvent may cause damage to the seal 
in the radiator cap. 

INSPECTION 
Hold cap at eye level, right side up. The vent valve at 
bottom of cap should closed. A slight downward pull 
on the vent valve should open it. If the rubber gasket 
has swollen and prevents vent valve from opening, 
replace cap. 

Hold cap at eye level, upside down. If any light can be 
seen between vent valve and rubber gasket, replace 
cap. A replacement cap must be the type designed for 
a coolant reserve/overflow system with a completely 
sealed diaphragm spring and a rubber gasket. This 
gasket is used to seal to radiator filler neck top sur
face. Use of proper cap will allow coolant return to 
radiator. 
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PUMP-WATER 

DESCRIPTION 

WATER PUMP 
A centrifugal water pump circulates coolant through 
the water jackets, passages, intake manifold, radiator 
core, cooling system hoses and heater core. The 
pump is driven from the engine crankshaft by a single 
serpentine drive belt. 

The water pump impeller is pressed onto the rear of a 
shaft that rotates in bearings pressed into the housing. 
The housing has two small holes to allow seepage to 
escape. The water pump seals are lubricated by the 
antifreeze in the coolant mixture. No additional lubrica~ 
tion is necessary. 

WATER PUMP BYPASS 
The 3.7L and 4.7L engine uses an internal water/cool
ant bypass system. The design uses galleries in the 
timing chain cover to circulate coolant during engine 
warm-up preventing the coolant from flowing through 
the radiator. 

CD 
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OPERATION 

WATER PUMP 
A centrifugal water pump circulates coolant through the water jackets, passages, intake manifold, radiator core, cool
ing system hoses and heater core, this coolant absorbs the heat generated when the engine is running. The pump 
is driven by the engine crankshaft via a drive belt. 

WATER PUMP BYPASS - 3.7U4.7L 
When the thermostat is in the closed position the bypass gallery is not obstructed allowing 100% flow. When the 
thermostat is in the open position the pill partially covers the bypass hole, reducing the amount of bypass flow. This 
design allows the coolant to reach operating temperature quickly when cold, while adding extra cooling during nor
mal temperature operation. 

DIAGNOSIS AND TESTING 

WATER PUMP 
A quick test to determine if pump is working is to check if heater warms properly. A defective water pump will not be 
able to circulate heated coolant through the long heater hose to the heater core. 

REMOVAL 

3.7U4.7L ENGINE 
The water pump on 3. 7U4. 7L engines is bolted 
directly to the engine timing chain case cover. 

1. Disconnect the negative battery cable. 

2. Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

3. Remove fan/viscous fan drive assembly from water 
pump (Refer to 7 - COOLING/ENGINE/RADIATOR 
FAN - REMOVAL). Do not attempt to remove fan/ 
viscous fan drive assembly from vehicle at this 
time. 

4. If the water pump is being replaced, do not unbolt 
the fan blade assembly from the thermal viscous 
fan drive. 
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5. Remove the radiator fan (Refer to 7 - COOLING/ 
ENGINE/RADIATOR FAN - REMOVAL). 

6. Remove accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS 
REMOVAL). 

7. Remove the rower radiator hose clamp and remove 
the lower hose at the water pump. 

8. Remove the water pump mounting bolts. 

CAUTION: Do not pry water pump at timing chain 
case/cover. The machined surfaces may be dam
aged resulting in leaks. 

9. Remove the water pump and gasket. Discard 
gasket. 

S.7L ENGINE 
1. Disconnect negative battery cable. 

2. Drain coolant (Refer to 7 - COOLING - STANDARD 
PROCEDURE). 

3. Remove accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS 
REMOVAL). 

4. Remove radiator fan (Refer to 7 - COOLING/EN
GINE/RADIATOR FAN - REMOVAL). 

5. Remove coolant recovery container (Refer to 7 -
COOLING/ENGINE/COOLANT RECOVERY CON
TAINER - REMOVAL). 

6. Disconnect washer bottle wiring and hose. 

7. Remove fan shroud assembly. 

8. Remove AlC compressor and generator brace 
(Refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING/AiC COMPRESSOR - REMOVAL). 

9. Remove accessory drive belt tensioner (Refer to 7 
- COOLING/ACCESSORY DRIVE/BELT TENSION
ERS - REMOVAL). 

10. Remove upper and lower radiator hoses. 

11. Remove heater hoses. 

12. Remove water pump mounting bolts and remove pump. 
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6.7L DIESEL 
1. Disconnect battery negative cables. 

2. Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

3. Disconnect ambient air temp sensor electrical con
nector and mass airflow sensor electrical connector 
(if equipped). 

4. Remove turbocharger inlet tube and air filter hous
ing. For 5.9L Diesel, (Refer to 9 - ENGINE/AIR 
INTAKE SYSTEM/AIR CLEANER HOUSING -
REMOVAL), for 6.7l Diesel, (Refer to 9 - ENGINE/ 
AIR INTAKE SYSTEM/AIR CLEANER HOUSING -
REMOVAL). 

5. Remove generator assembly (Refer to 8 - ELEC
TRICAUCHARGING/GENERATOR - REMOVAL). 

6. Remove the accessory drive belt (Refer to 7 -
COOLING/ACCESSORY DRIVE/DRIVE BELTS -
REMOVAL). 

7. Remove water pump mounting bolts (3). 

B. Remove O-ring from water pump. 

9. Clean water pump sealing surface on cylinder block. 

CLEANING 
Clean the gasket mating surface. Use caution not to damage the gasket sealing surface. 

INSPECTION 
Inspect the water pump assembly for cracks in the housing, water leaks from shaft seal, worn bearing or impeller 
rubbing either the pump body or timing chain case/cover. 

INSTALLATION 

3.7U4.7L ENGINE 
1. Clean the gasket mating surfaces. 

2. Using a new gasket, position water pump and 
install the mounting bolts. Tighten the water pump 
mounting bolts to 58 N·m (43 ft. Ibs.). 

3. Spin the water pump to be sure that the pump 
impeller does not rub against the timing chain 
case/cover. 

4. Connect the radiator lower hose to the water pump. 

5. Install accessory drive belt tensioner (Refer to 7 -
COOLING/ACCESSORY DRIVE/BELT TENSION
ERS - INSTALLATION) 

6. Install the drive belt (Refer to 7 - COOLING/AC
CESSORY DRIVE/DRIVE BELTS - INSTALLA
TION). 

7. Install the radiator fan (Refer to 7 - COOLING/EN
GINE/RADIATOR FAN - INSTALLATION). 

8. Fill cooling system (Refer to 7 - COOLING - STAN
DARD PROCEDURE). 

9. Connect the negative battery cable. 
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10. Start and warm the engine. Check for leaks. 

S.7L ENGINE 
1. Install water pump and mounting bolts. Tighten 

mounting bolts to 24 N·m (18 ft. Ibs.). 

2. Install heater hoses. 

3. Install upper and lower radiator hoses. 

4. Install accessory drive belt tensioner (Refer to 7 -
COOLING/ACCESSORY DRIVE/BELT TENSION
ERS - INSTALLATION) 

5. Install AlC compressor and alternator brace (Refer 
to 24 - HEATING & AIR CONDITIONING/PLUMB
ING/AIC COMPRESSOR INSTALLATION). 
Tighten bolt and nuts to 28 N·m (21 ft. Ibs.). 

6. Install radiator fan (Refer to 7 - COOLING/EN
GINE/RADIATOR FAN - INSTALLATION). 

7. Install accessory drive belt (Refer to 7 - COOLING/ 
ACCESSORY DRIVE/DRIVE BELTS - INSTALLA
TION) 

8. Connect washer bottle wiring and hose. 

9. Install coolant recover container (Refer to 7 -
COOLING/ENGINE/COOLANT RECOVERY CON
TAINER - INSTALLATION). 

10. Connect negative battery cable. 

11. Fill coolant (Refer to 7 - COOLING - STANDARD PROCEDURE). 

12. Start and warm the engine. Check for leaks. 

6.7L DIESEL 
1. Install new O-ring seal in groove on water pump. 

® 

® 

J9107-6 
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2. Install water pump with the weep hole facing down
ward. Tighten mounting bolts to 24 N·m (18 ft. Ibs.) 
torque. 

3. Install generator assembly (Refer to 8 - ELECTRI
CAUCHARGING/GENERATOR - INSTALLATION). 

4. Install accessory drive belt (Refer to 7 - COOLING/ 
ACCESSORY DRIVE/DRIVE BELTS - INSTALLA
TION). 

5. Install air box and tube assembly. For 5.9L Diesel, 
(Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR 
CLEANER HOUSING - INSTALLATION). For 6.7L 
Diesel, (Refer to 9 - ENGINE/AIR INTAKE SyS
TEM/AIR CLEANER HOUSING - INSTALLATION) .. 

6. Install air filter housing (Refer to 9 - ENGINE/AIR 
INTAKE SYSTEM/AIR CLEANER HOUSING -
INSTALLATION). 

7. Fill cooling system (Refer to 7 - COOLING - STAN
DARD PROCEDURE). 

8. Connect both battery cables. 

9. Start and warm the engine. Check for leaks. 
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COOLER-EGR 

DESCRIPTION 
The Exhaust Gas Recycling cooler is located above the exhaust manifold on the right side of the engine. 

OPERATION 
Exhaust gas enter the rear portion of the EGR Cooler from the exhaust manifold. The gas is cooled as it passes 
through the EGR Cooler and then enters the EGR crossover tube and is routed to the EGR valve. 

Coolant enters the rear of the EGR Cooler and flow the same direction as the exhaust gases. 

REMOVAL 

P/U 

WARNING: Locking constant tension hose clamps 
are used on the EGR cooler system hoses. When 
removing, use only tools designed for servicing 
this type of clamp. Always wear safety glasses 
when servicing locking constant tension clamps. 

1. Remove engine cover (1). 

2. Drain cooling system below level of EGR cooler 
(Refer to 7 COOLING STANDARD 
PROCEDURE). 

3. Disconnect EGR bypass control electrical connec
tor (1). 

4. Remove EGR bypass control assembly mounting 
bolts (2) and position aside. 

5. Remove air transfer tube assembly heat shield. 

81b5a4fd 

81b6f980 
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6. Loosen EGR valve mounting bolts. Do not remove 
bolts. 

7. Remove EGR crossover tube to EGR cooler and 
EGR valve clamps (1 and 3). 

8. Remove EGR crossover tube clamp (5). 

9. Remove EGR crossover tube (2). 

10. Remove clamp at front of EGA cooler. 

11. Remove Air Transfer Tube assembly. 

12. If damaged, separate Air Transfer Tube from 
Brace assembly. Discard gasket. 

13. Using Tool 6094, remove forward coolant tube (6) 
from EGR cooler (2). 

14. Using Tool 6094, remove breather tube (7). 

15. Using Tool 6094, remove rear coolant tube (8) 
from EGR cooler (2). 

16. Remove EGR Transfer Connection Tube from 
casting. 

17. Remove EGR cooler flange nuts (1). 

18. Remove EGR cooler mount bolts. 

19. Remove EGR cooler. Discard flange gasket. 

20. If damaged, remove EGR cooler mounting sup
port. 

81946abc 

EGR COOLER - 6.7L DIESEL - CAB-CHASSIS 

1 - NUTS 
2 - EGR COOLER 

3 - LOCKING CONSTANT TENSION CLAMPS 

4 - EGR CROSSOVER TUBE CLAMP 

5 - EGR CROSSOVER TUBE 

6 - FRONT COOLANT TUBE 

7 - BREATHER TUBE 

8 - REAR COOLANT TUBE 
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CAB CHASSIS 

WARNING: Locking constant tension hose clamps 
are used on the EGR cooler system hoses. When 
removing, use only tools designed for servicing 
this type of clamp. Always wear safety glasses 
when servicing locking constant tension clamps. 

1. Remove engine cover (1). 

2. Drain cooling system below level of EGR cooler 
(Refer to 7 COOLING STANDARD 
PROCEDURE). 

3. Remove EGR heat shield. 

81b5a4fd 

81bSa373 
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4. Disconnect EGR temperature sensor electrical con-
nector (4). 

5. Loosen EGR valve mounting bolts. Do not remove. 

6. Remove EGR crossover tube clamp (5). 

7. Remove EGR crossover tube clamp (3). 

8. Remove EGR crossover tube clamp (1 and 3) .. 

9. Using Tool 6094, remove forward coolant tube (6) 
from EGR cooler (2). 

10. Using Tool 6094, remove breather tube (7). 

11. Using Tool 6094, remove rear coolant tube (8) 
from EGR cooler (2). 

12. Remove EGR Transfer Connection Tube from 
casting, (if equipped). 

13. Remove EGR cooler flange nuts (1). 

14. Remove EGR cooler mount bolts. 

15. Remove EGR cooler. Discard flange gasket. 

16. If damaged, remove EGR Cooler support bracket. 

81946abc 

EGR COOLER - 6.7L DIESEL - CAB-CHASSIS 

1 NUTS 
2 - EGR COOLER 

3 LOCKING CONSTANT TENSION CLAMPS 

4 EGR CROSSOVER TUBE CLAMP 

5 - EGR CROSSOVER TUBE 

6 - FRONT COOLANT TUBE 

7 - BREATHER TUBE 

8 REAR COOLANT TUBE 
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CLEANING 
1. Remove EGR Cooler (Refer to 7 - COOLING/EN-

GINE/EGR COOLEA - REMOVAL). 

2. Spray the internal cavity of EGR Cooler with hot 
tap water for 10 minutes. 

3. Plug EGR Cooler outlet (1) with a locally obtained 
rubber expansion plug to make a watertight seal. 

4. Following instruction on the container, mix 
MOPAA® EGR System Cleaner and hot tap water 
with a ratio of one part EGR Cleaner, four parts 
water. 

5. Position EGR Cooler with the outlet (1) facing up. 
Fill EGR Cooler with hot tap water and MOPAR® 
EGA System Cleaner until cooler is completely full. 
Soak for one hour. 

6. Remove plug from EGR Cooler outlet (1). Drain 
cleaning solution from cooler. Discard according to 
local governmental regulations. 

7. Rinse cooler using hot tap water until all cleaning 
solution has been rinsed clean. Dry completely. 

8. Install EGR Cooler (Aefer to 7 - COOLING/ENGINE/EGA COOLER - INSTALLATION) 

INSTALLATION 

P/U 

WARNING: Locking constant tension hose clamps 
are used on the EGR cooler system hoses. When 
removing or installing, use only tools designed for 
servicing this type of clamp. Always wear safety 
glasses when servicing locking constant tension 
clamps. 

1. Install EGA cooler support bracket, if removed. 
Tighten mounting bolts to 32 N·m (24 ft. Ibs.) .. 

2. Using a new gasket, position EGR cooler (2) on 
exhaust manifold flange. Tighten flange nuts to 43 
N·m (32 ft. Ibs). 

3. Install EGR Cooler mounting bolts. Using a criss
cross pattern, tighten bolts to 24 N·m (18 ft. Ibs.). 

4. If separated, using a new gasket, assemble brace 
and Air Transfer tube. Tighten bolts to 24 N·m (18 
ft.lbs). 

5. Using a new gasket, install Air Transfer Tube 
assembly on exhaust manifold. Tighten nuts to 43 
N·m (32 fUbs). 

6. Install clamp at EGR Cooler. Tighten clamp to 10 
N·m (89 in. Ibs.). 

EGR COOLER - 6.7L DIESEL 

1 - NUTS 
2 - EGR COOLER 

3 - LOCKING CONSTANT TENSION CLAMPS 

4 - EGR CROSSOVER TUBE CLAMP 

5 - EGR CROSSOVER TUBE 

6 - FRONT COOLANT TUBE 

7 - BREATHER TUBE 

8 - REAR COOLANT TUBE 

81bb54a2 

81946abc. 
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7. Using new gasket (5), position EGR crossover tube (4) to EGR Cooler. Install clamp (6) finger tight. 

8. Using new gasket (2), position EGR crossover tube (4) to EGR Valve. Install clamp (1) finger tight. 

9. Tighten clamps (1 and 6) to 10 N·m (89 in. Ibs.). 

10. Install brace bolt (3). Tighten bolt (3) to 24 N·m (18 ft. Ibs.). 

11. Tighten EGR Valve mounting bolts to 24 N·m (18 ft. Ibs.) 

12. Install EGA Valve heat shield. Tighten mounting nut to 10 N·m (89 in. Ibs.). 

13. Install Air Transfer Tube heat shield. Tighten bolt to 10 N·m (89 in. Ibs.). 

14. Install EGA Control Assembly so that wire cable 
restraint is tight. Tighten mounting bolts to 24 N·m 
(18 ft. Ibs.). 

15. Install EGA Control Assembly electrical connector 
(1 ). 

81b6f980 
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CAUTION: Locking constant tension clamps will 
SNAP when released. 

NOTE: Locking constant tension clamps can be 
released using a suitable screwdriver. 

16. Position locking constant tension clamp (1) on fro
ward coolant tube (4) and install tube. 

17. Using a suitable screwdriver (3), release constant 
tension clamp (1). 

18. Position locking constant tension cJamp on rear 
coolant tube and install tube. 

19. Using a suitable screwdriver, release constant 
tension clamp 

20. Position locking constant tension clamp on 
breather tube and install tube. 

21. Using a suitable screwdriver, release constant tension clamp. 

22. Fill coolant system (Refer to 7 - COOLING - STANDARD PROCEDURE). 

23. Install engine cover. 

24. Connect negative battery cable(s). 

25. Start engine and check for coolant or exhaust leaks. 

INSTALLATION - CAB CHASSIS 

WARNING: Locking constant tension hose clamps 
are used on the EGR cooler system hoses. When 
removing or installing, ·use only tools designed for 
servicing this type of clamp. Always wear safety 
glasses when servicing locking constant tension 
clamps. 

1. Install EGR cooler support bracket, if removed. 
Tighten mounting bolts to 32 N·m (24 ft. Ibs.) .. 

2. Using a new gasket, position EGR cooler {2} on 
exhaust manifold flange. Tighten flange nuts to 43 
N·m (32 ft. Ibs). 

3. Install EGR Cooler mounting bolts. Using a criss
cross pattern, tighten bolts to 24 N·m (18 ft. Ibs.). 

81940abc 

EGR COOLER .. 6.7L DIESEL - CAB-CHASSIS 

1 - NUTS 
2 - EGR COOLER 

3 - LOCKING CONSTANT TENSION CLAMPS 

4 - EGR CROSSOVER TUBE CLAMP 

5 - EGR CROSSOVER TUBE 

6 - FRONT COOLANT TUBE 

7 - BREATHER TUBE 

8 - REAR COOLANT TUBE 
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CAUTION: Locking constant tension clamps will 
SNAP when released. 

NOTE: Locking constant tension clamps can be 
released using a suitable screwdriver. 

4. Position locking constant tension clamp (1) on fro
ward coolant tube (4) and install tube. 

5. Using a suitable screwdriver (3), release constant 
tension clamp (1). 

6. Position locking constant tension clamp on rear 
coolant tube and install tube. 

7. Using a suitable screwdriver, release constant ten
sion clamp 

8. Position locking constant tension clamp on breather 
tube and install tube. 

9. Using a suitable screwdriver, release constant tension clamp. 

10. Using new gasket, position EGR crossover tube 
(2) to EGR Cooler. Install clamp (1) finger tight. 

11. Using new gasket, position EGR crossover tube 
(2) to EGR Valve (3). Install clamp (1) finger tight. 

12. Tighten clamps (1 and 3) to 10 N·m (89 in. Ibs.). 

13. Install clamp (5). Tighten clamp to 10 N·m (89 in. 
Ibs.). 

14. lighten EGR Valve mounting bolts to 24 N·m (18 
ft. Ibs.) 

15. Instan EGR Valve heat shield. Tighten mounting 
nut to 10 N·m (89 in. Ibs.). 

16. Connect EGR valve electrical connector (4). 
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17. Install engine cover (1). 

18. Connect negative battery cable. 

19. Fill cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

B1bSa4fd 
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COOLER-TRANSMISSION OIL 

DESCRIPTION 

ALL VEHICLES 
An air-to-oil transmission oil cooler is standard on all 
engine packages. The transmission oil cooler is 
mounted to the front of the radiator above the power 
steering cooler and 

DIESEL 
The 5.9L diesel models equipped with an automatic 
transmission are equipped with a water-to-oil cooler 
and a separate air-ta-oil cooler. Both coolers are sup
plied as standard equipment on diesel engine pow
ered models when equipped with an automatic 
transmission. 

The water-to-oil transmission oil cooler is mounted to 
a bracket on the intake side of the engine. 

80dc9ce5 
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The 6.7L model diesel with automatic transmission is 
equipped with an air-to-oil cooler only. This cooler is 
located in front of the radiator. 

OPERATION 

GAS ENGINES 

80B7bcee 

Transmission oil is routed through the cooler where heat is removed from the transmission oil before returning to the 
transm iss ion . 

5.9L DIESEL ENGINE 
The transmission oil is routed through the oil-to water cooler first, then to the air-to-oil cooler where additional heat 
is removed from the transmission oil before returning to the transmission. The auxiliary air-to-oil cooler has an inter
nal thermostat that controls fluid flow through the cooler. When the transmission fluid is cold (less then operating 
temperature), the fluid is routed through the cooler bypass. When the transmission fluid reaches operating temper
atures and above, the thermostat closes off the bypass allowing fluid flow through the cooler. The thermostat is 
serviceable. 
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REMOVAL 

3.7U4.7L1S.7L ENGINE 
1. Place a drain pan under the oil cooler lines. 

2. Disconnect the transmission oil cooler line quick
connect fitting at the cooler outlet (Refer to 7 -
COOLINGITRANSMISSIONITRANS COOLER 
LINES - STANDARD PROCEDURE). Plug the 
cooler lines to prevent oil leakage. 

3. Unsnap the transmission cooler tubes from the 
radiator tank clips. 

4. Remove the bolt attaching the transmission cooler 
to the radiator. 

5. Remove oil cooler from the vehicle. Take care not 
to damage the radiator core or transmission cooler 
tubes. 

AIR TO OIL COOLER - DIESEL 
1. Remove Charge Air Cooler (Refer to 11 -

EXHAUST SYSTEMITURBOCHARGER SYSTEM/ 
CHARGE AIR COOLER AND PLUMBING -
REMOVAL). 

2. Place a drain pan under the oil cooler. 

3. Raise the vehicle. 

4. Disconnect the oil cooler quick-connect fittings from 
the transmission lines (Refer to 7 - COOLING/ 
TRANSMISSIONITRANS COOLER LINES - STAN
DARD PROCEDURE). 

5. Remove the charge air cooler-to-oil cooler bolt. 

6. Remove two mounting nuts. 

7. Remove the oil cooler and line assembly towards 
the front of vehicle. Cooler must be rotated and 
tilted into position while removing. 

REMOVAL - WATER TO OIL COOLER 

8087bcee 

CAUTION: If a leak should occur in the water-Io-oil cooler mounted to the side of the engine block, engine 
coolant may become mixed with transmission fluid. Transmission fluid may also enter engine cooling sys
tem. Both cooling system and transmission should be drained and inspected in case of oil cooler leakage. 

1. Disconnect both battery negative cables. 
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2. Remove starter (Refer to 8 - ELECTRICAUSTARTING/STARTER MOTOR - REMOVAL). 

3. Drain cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE). 

4. Disconnect coolant lines from cooler. 

NOTE: Use a back-up wrench on the transmission cooler fittings to prevent damage to the cooler. 

5. Disconnect transmission oil lines from cooler. Plug cooler lines to prevent oil leakage. 

6. Remove cooler bracket to transmission adapter bolt. 

7. Remove wire harness push in clip at bottom of coolant bracket. 

8. Remove wire harness push in clip at bottom of coolant bracket. 

9. Remove two cooler bracket to block bolts. 

10. Remove cooler assembly from vehicle. 

DISASSEMBLY - 5.9L DIESEL ENGINES 

NOTE: The transmission oil cooler uses an inter
nal thermostat to control transmission oil flow 
through the cooler. This thermostat is servicable. 

1. Remove the transmission oil cooler (Refer to 7 -
COOLlNGfTRANSMISSIONfTRANS COOLER -
REMOVAL). 

2. Remove the snap ring retaining the thermostat end 
plug. 

3. Remove the end plug, thermostat and spring from 
transmission oil cooler. 

CD ® 

B0c07235 
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ASSEMBLY - S.9L DIESEL ENGINES 
1. Throughly clean the thermostat bore on the trans

mission oil cooler. 

2. Install the new spring, thermostat, end plug and 
snap ring. 

3. Install the transmission oil cooler (Refer to 7 -
COOLINGITRANSMISSIONITRANS COOLER 
INSTALLATION). 

INSTALLATION 

3.7U4.7US.7L ENGINE 
1. Position the transmission cooler tubes to the front 

of the radiator by sliding brackets into slots on radi
ator inlet tank. 

2. Snap the transmission cooler tubes into the clips 
on the side of the radiator tank. 

3. Install the transmission cooler attaching bolt. 
Tighten the bolt to 16 N·m (140 in. Ibs.). 

4. Inspect the quick connect fittings for debris and 
install the quick connect fitting on the cooler tube 
until an audible "click" is heard. Pull apart the con
nection to verify proper installation and install the 
secondary latches (Refer to 7 - COOLINGITRANS
MISSIONITRANS COOLER LINES - STANDARD 
PROCEDURE). 

5. Start the engine and check all fittings for leaks. 

6. Check the fluid level in the automatic transmission. 
Refer to the appropriate transmission section. 

CD ® 

BOc07235 
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AIR TO OIL COOLER - DIESEL 
1. Carefully position the oil cooler assembly to the 

vehicle. 

2. Install two nuts and one bolt. Tighten to 11 N·m (95 
in. Ibs.) torque. 

3. Connect the quick-connect fittings to the transmis
sion cooler lines (Refer to 7 - COOLlNGfTRANS
MISSIONfTRANS COOLER LINES - STANDARD 
PROCEDURE). 

4. Install Charge Air Cooler (Refer to 11 - EXHAUST 
SYSTEMfTURBOCHARGER SYSTEM/CHARGE 
AIR COOLER AND PLUMBING - INSTALLATION). 

5. Start the engine and check all fittings for leaks. 

6. Check the fluid level in the automatic transmission. 

INSTALLATION - WATER-TO-OIL COOLER 
1. Position oil cooler on cylinder block. 

2. Install 2 capscrews to cylinder block finger tight. 

3. Install capscrews at the transmission adapter. 
Torque bolt to 24 N·m (18 ft. Ibs.) 

4. Tighten lower mounting bolt to cooler at the cylin
der block. Tighten to 77 N·m (57 ft. Ibs.). 

NOTE: Use a back-up wrench on the transmission 
cooler fittings to prevent damage to the cooler. 

5. Tighten upper mounting bolt to cooler at cylinder 
block to 24 N.m (18 ft. Ibs). 

6. Install wire harness push in clip at bottom of 
cooler bracket. 

7. Install starter motor (Refer to 8 - ELECTRICAU 
STARTING/STARTER MOTOR - INSTALLATION). 

8. Connect battery negative cables. 

9. Fill cooling system (Refer to 7 - COOLING - STAN
DARD PROCEDURE). 

10. Check transmission oil level and fill as necessary. 

8087bce9 



LINES-TRANS COOLER 

STANDARD PROCEDURE 

TRANSMISSION COOLER LINE QUICK CONNECT Fln-ING DISASSEMBLYI 
ASSEMBLY 

DISCONNECT 
1. Remove dust cap by pulling it straight back off of 

quick connect fitting 

2. Place disconnect tool Special Tool B87SA onto 
transmission cooler line with the fingers of the tool 
facing the quick connect fitting. 

3. Slide disconnect tool down the transmission line 
and engage the fingers of the tool into the retaining 
clip. When properly engaged in the clip, the tool 
will fit flush against the quick connect fitting. 

4. Rotate the disconnect toot 60° to expand the 
retaining clip. 

5. While holding the disconnect tool against the quick 
connect fitting, pull back on the transmission cooler 
line to remove. 

81019138 



CONNECT 

1. Align transmission cooler line with quick connect fit
ting while pushing straight into the fitting. 

2. Push in on' transmission cooler line until a' "click" is 
heard or felt. 

3. Slide dust cap down the transmission cooler line 
and snap it over the quick connect fitting until it is 
fully seated and rotates freely. Dust cap will only 
snap over quick connect fitting when the transmis· 
sion cooler line is properly installed. 

NOTE: If dust cap will not snap into placeJ repeat 
assembly step 2. 

81019138 
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B147E-CHANNEL 7 AUDIO SPEAKER 
OUTPUT CIRCUIT PERFORMANCE ........ 133 

B147F-CHANNEL 7 AUDIO SPEAKER 
OUTPUT CIRCUIT LOW ................... 134 

B1480-CHANNEL 7 AUDIO SPEAKER 
OUTPUT CIRCUIT HIGH ................... 136 

B 1481-CHANNEL 7 AUDIO SPEAKER 
OUTPUT CIRCUIT OPEN .................. 137 

B1482-CHANNEL 7 AUDIO SPEAKER 
OUTPUT CI RCUIT SHORTED TOGETHER .. 139 

B1483-CHANNEL 8 AUDIO SPEAKER 
OUTPUT CIRCUIT/PERFORMANCE ........ 141 

B1484-CHANNEL 8 AUDIO SPEAKER 
OUTPUT CIRCUIT LOW ................... 142 

B1485-CHANNEL 8 AUDIO SPEAKER 
OUTPUT CIRCUIT HIGH ................... 144 

B1486-CHANNEL 8 AUDIO SPEAKER 
OUTPUT CIRCUIT OPEN .................. 145 

B1487-CHANNEL 8 AUDIO SPEAKER 
OUTPUT CIRCUIT SHORTED TOGETHER .. 147 
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AUDIO AND VIDEO - ELECTRICAL DIAGNOSTICS 

DIAGNOSIS AND TESTING 
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B1428-REMOTE RADIO SWITCH INPUT CIRCUIT STUCK 
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• When Monitored: 
With the ignition in any position except off . 

• Set Condition: 
The Instrument Cluster detects a stuck switch state on the (X20) Radio Control MUX circuit for more than 30 
seconds. 

Possible Causes 

(X20) RADIO CONTROL MUX CIRCUIT SHORT TO GROUND 

(X20) RADIO CONTROL MUX CIRCUIT SHORT TO (Z909) GROUND 

LEFT REMOTE RADIO SWITCH 

RIGHT REMOTE RADIO SWITCH 

CLOCKSPRING 

INSTRUMENT CLUSTER (CCN) 

Diagnostic Test 

1. CHECK FOR ACTIVE DTC 

With the scan tool, read the active DTC's. 
Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 
With the scan tool, read the active DTC's. 

Does the scan tool display 81428: REMOTE RADIO SWITCH INPUT CIRCUIT STUCK? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. LEFT REMOTE RADIO SWITCH 

Turn the ignition off. 
Disconnect the Left Remote Radio Switch harness connector. 
Turn the ignition on. 
With the scan tool monitor the Remote Radio Control Switch voltage. 

Is the voltage approximately 5.0 volts? 

Yes »Replace the Left Remote Radio Switch in accordance with 
the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 3 
SWITCH

REMOTE 

RADIO

lEFT 
8168832c 
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3. RIGHT REMOTE RADIO SWITCH 

Turn the ignition off. 
Disconnect the Right Remote Radio Switch harness connector. 
Turn the ignition on. 
With the scan tool monitor the Remote Radio Control Switch voltage. 

Is the voltage approximately 5.0 volts? 

Yes »Replace the Right Remote Radio Switch in accordance with 

No 

the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Go To 4 

4. CLOCKSPRING 

Turn the ignition off. 
Disconnect the Clockspring C1 harness connector. 
Turn the ignition on. 
With the scan tool monitor the Remote Radio Control Switch voltage. 

Is the voltage approximately 5.0 volts? 

Ves »Check the (X20) Radio Control MUX circuit for a short 

No 

between the clockspring and the remote radio switches. If 
ok, replace the Clockspring in accordance with the service 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Go To 5 

5. (X20) RADIO CONTROL MUX CIRCUIT SHORT TO GROUND 

Turn the ignition off. 
Disconnect the Instrument Cluster C4 harness connector. 
Measure the resistance between ground and the (X20) Radio Control 
MUX circuit. 

Is the resistance below 100.0 ohms? 

Yes »Repair the (X20) Radio Control MUX circuit for a short to 

No 

ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Go To 6 
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6. (X20) RADIO CONTROL MUX CIRCUIT SHORT TO (Z909) GROUND CIRCUIT 

Disconnect left and right Remote Radio Switch harness connectors. 
Measure the resistance between the (X20) Radio Control MUX circuit and the (Z909) Ground circuit. 

Is the resistance below 100.0 ohms? 

Yes »Repair the (X20) Radio Control MUX circuit for a short to the (Z909) Ground circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Replace the Instrument Cluster in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B1427-REMOTE RADIO SWITCH INPUT CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 

r- - - -, CLU STER 

1 RADIO 1 
1 CONTROL I 

MUX '-----... " Ie. 
X20 
20 

GYNH 

,1 et 

.., CLOCKSPRING 

X20 
22 

GYIWT 

1 

1 

1 

I RADIO -I SWITCH· 
CONTROL REIOTE 

1 MUX 1 RADIO· 
I 1 RIGHT 
..... _-

, ~a~BBBB~6 
CLOCIC.BPRING C1 

vvv PREMIUM 

CLUSTER C4 



DR ----------- AUDIO AND VIDEO - ELECTRICAL DIAGNOSTICS SA - 9 

• When Monitored: 
With the Radio on . 

• Set Condition: 
The CCN Detects the Radio Control MUX circuit is open or shorted to voltage. 

Possible Causes 

(X20) REMOTE CONTROL MUX CIRCUIT OPEN 

(X20) REMOTE CONTROL MUX CIRCUIT SHORT TO VOLTAGE 

LEFT REMOTE RADIO SWITCH 

RIGHT REMOTE RADIO SWITCH 

CLOCKSPRING 

INSTRUMENT CLUSTER (CCN) 

Diagnostic Test 

1. CHECK FOR ACTIVE DTC 

With the scan tool, read the active DTC's. 
Turn the ignition on. 
With the scan tool, read the active DTC·s. 

Does the scan tool display 81427: REMOTE RADIO SWITCH INPUT CIRCUIT HIGH? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the retated wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. LEFT REMOTE RADIO SWITCH 

Turn the ignition off. 
Disconnect the Left Remote Radio Switch harness connector. 
Turn the ignition on. 
With the scan tool monitor the Remote Radio Control Switch voltage. 

Is the Yoltage approximately 5.0 yolts? 

Ves »Replace the Left Remote Radio Switch in accordance with 
the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 3 

2 

SWITCH

REMOTE 

RADIO· 

LEn 
816885c2 
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3. RIGHT REMOTE RADIO SWITCH 

Turn the ignition off. 

Disconnect the Right Remote Radio Switch harness connector. 
Turn the ignition on. 
With the scan tool monitor the Remote Radio Control Switch voltage. 

Is the voltage approximately 5.0 volts? 

Yes »Replace the Right Remote Radio Switch in accordance with 

No 

the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Go To 4 

4. CLOCKSPRING 

Turn the ignition off. 
Disconnect the Clockspring C1 harness connector. 
Turn the ignition on. 
With the scan tool monitor the Remote Radio Control Switch voltage. 

Is the voltage approximately 5.0 volts? 

Ves »Check the (X20) Radio Control MUX circuit for a open 
between the clockspring and the remote radio switches. If 
ok, replace the Clockspring in accordance with the service 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 5 

5. (X20) RADIO CONTROL MUX CIRCUIT SHORT TO VOLTAGE 

Turn the ignition off. 
Disconnect the Instrument Cluster C4 harness connector. 
Turn the ignition on. 
Measure the voltage on the (X20) Radio Control MUX circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (X20) Radio Control MUX circuit for a short to 
voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 6 
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6. (X20) RADIO CONTROL MUX CIRCUIT OPEN 

Disconnect the Instrument Cluster C4 harness connector. 
Measure the resistance of the (X20) Radio Control MUX circuit. 

Is the resistance above 100.0 ohms? 

Yes »Repair the (X20) Radio Control MUX circuit for a open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Replace the Instrument Cluster in accordance with the ser-
vice information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B1401-FRONT LEFT AUDIO SPEAKER OUTPUT CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 

• With the Radio on. 

• Set Condition: 
• When the Output circuit is LOW for more than 3 seconds. 

Possible Causes 

(X153) LEFT FRONT DOOR SPEAKER (+) CIRCUIT SHORTED TO GROUND 

(X155) LEFT FRONT DOOR SPEAKER (-) CIRCUIT SHORTED TO GROUND 

SPEAKER 

Diagnostic Test 

1 . INTERMITTENT CONDITION 

Turn the ignition on. 

With the Scan Tool, clear all Audio DTC's. 

Turn the Radio on. 

With the Scan Tool, read the DTC information. 

Does the Scan Tool read: B1401-FRONT LEFT AUDIO SPEAKER OUTPUT CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 

Perform the BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. (X153) LEFT FRONT DOOR SPEAKER (+) CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Disconnect the Radio C 1 harness connector. 

Disconnect the Front Left Audio Speaker connector. 

Measure the resistance between the (X1S3) Left Front Door Speaker 
(+) circuit and ground. 

Is the resistance below 5.0 ohms? 

Yes »Repair short to ground on the (X153) Left Front Door 
Speaker (+) circuit. 

Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 3 

SPEAJ(ER. 3 
LEfT 

FRONTOOOR 

RADlOC1 
816ab5d1 
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3. (X155) LEFT FRONT DOOR SPEAKER (-) CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Radio C1 harness connector. 
Disconnect the Front Left Audio Speaker connector. 
Measure the resistance between the (X155) Left Front Door Speaker (-) 
circuit and ground. 

Is the resistance below 5.0 ohms? 

Yes »Repair short to ground on the (X155) Left Front Door 
Speaker (-) circuit. 

No »Replace the Left Front Door Speaker in accordance with the 
service information. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

a~ 
1 8PEAK!R-
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B1402-FRONT LEFT AUDIO SPEAKER OUTPUT CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 

SPEAKER 

(X153) LEFT FRONT DOOR SPEAKER CIRCUIT (+) 

(X155) LEFT FRONT DOOR SPEAKER CIRCUIT (-) 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, read Radio DTCs. 

Does the scan tool display active: B1402-FRONT LEFT AUDIO SPEAKER OUTPUT CIRCUIT HIGH? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK FOR VOLTAGE ON THE (X153) SPEAKER (+) CIRCUIT 

Turn the ignition off. 
Disconnect the Radio C1 harness connector. 
Disconnect the Left Front Door Speaker harness connector. 
Turn the ignition on. 
Measure for vo ltage on the (X 153) Speaker (+) circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (X153) Speaker (+) circuit for a short to voltage. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 

3. CHECK FOR VOLTAGE ON THE (X155) SPEAKER (-) CIRCUIT 

Turn the ignition on. 
Measure for voltage on the (X155) Speaker (-) circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (X1S5) Speaker (-) circuit for a short to voltage. 

No 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Radio in accordance with the service informa
tion. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

c:J c£~ 
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B1403-FRONT LEFT AUDIO SPEAKER OUTPUT CIRCUIT OPEN 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
• With the Radio on. 
• Set Condition: 
• When the Output circuit is open for more than 3 seconds. The Radio will not set the fault if the radio confirms 

an amplifier is on the BUS. 

Possible Causes 

(X1S3) LEFT FRONT DOOR SPEAKER CIRCUIT (+) OPEN 

(X155) LEFT FRONT DOOR SPEAKER CIRCUIT (-) OPEN 

SPEAKER 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear aU Audio DTC's. 
Turn the Radio on. 
With the Scan Tool, read the DTC information. 

Does the Scan Tool read: B1403-FRONT LEFT AUDIO SPEAKER OUTPUT CIRCUIT OPEN? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES STANDARD PROCEDURE) 

2. LEFT FRONT DOOR SPEAKER CIRCUIT (+) OPEN 

Turn the ignition off. 
Disconnect the Radio C 1 harness connector. 
Disconnect the Left Front Door Speaker harness connector. 
Measure the resistance of the (X153) Left Front Door Speaker (+) cir
cuit between the Radio C1 connector, and the Left Front Door Speaker 
harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No »Repair open in the (X1S3) Left Front Door Speaker (+) circuit. 

RADIO C1 816b7d8a 

Perform the BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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3. (X155) LEFT FRONT DOOR SPEAKER CIRCUIT (-) OPEN 

Turn the ignition off. 
Measure the resistance of the (X155) Left Front Door Speaker (-) circuit 
between the Radio C1 connector, and the Left Front Door Speaker har
ness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair open in the (X1S5) Left Front Door Speaker (-) circuit. 

[] ~'" 
~' 
1 SPEAkER. 

LEFT 

FRONT DOOR 

RADIO C1 816b7d91 

Perform the BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

4. SPEAKER 

Turn the ignition off. 
Disconnect the Left Front Door Speaker. 
Turn the ignition on. 
Turn the Radio on. 
With the Scan Tool, clear all Audio DTC's. 
With the Scan Tool, read the DTC information. 

Does the Scan Tool read: B1403-FRONT LEFT AUDIO SPEAKER 
OUTPUT CIRCUIT OPEN? 

Yes »Replace the Speaker in accordance with the service infor-
mation. 

Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Test Complete. 
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B1405-FRONT RIGHT AUDIO SPEAKER OUTPUT CIRCUIT LOW 

r - -- - ----- -,RAlIO 

RADIO Ot 

I RIGHT RIGHT I 
I 

FRONT FRONT t 
DOOR DOOR 

L 2.PEAKER ___ 2EAKERJi ......I 

'1" '1" 
X154 1156 
18 18 

aVril GVltB 

J ,.lUll r---l 
1154 me 

18 18 
GYtfl GYJ1.B 

r ---
X154 

18 
GYtfL 

1156 
18 

GY1B 

.1 
IT] 

"EAIER· 
Rlill 
FROll 
DOOI 

3 

For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
• With the Radio on. 
• Set Condition: 
• When the Output circuit is LOW for more than 3 seconds. 

Possible Causes 

(X154) RIGHT FRONT DOOR SPEAKER (+) CIRCUIT SHORTED TO GROUND 

(X156) RIGHT FRONT DOOR SPEAKER (-) CIRCUIT SHORTED TO GROUND 

SPEAKER 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all Audio DTC's. 
Turn the Radio on. 
With the Scan Tool, read the DTC information. 

Does the Scan Tool read: B140S-FRONT RIGHT AUDIO SPEAKER OUTPUT CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed. pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. (X154) RIGHT FRONT DOOR SPEAKER (+) CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Radio C1 harness connector. 
Disconnect the Right Front Door Speaker harness connector. 
Measure the resistance between ground and the (X154) Right Front 
Door Speaker (+) circuit. 

Is the resistance below 5.0 ohms? 

Ves »Repair short to ground in the (X154) Right Front Door 
Speaker (+) circuit. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 
a - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 3 
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3. (X156) RIGHT FRONT DOOR SPEAKER (-) CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Radio C1 harness connector. 
Disconnect the Right Front Door Speaker harness connector. 
Measure the resistance between ground and the (X156) Right Front 
Door Speaker (-) circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair short to ground in the (X156) Right Front Door 
Speaker (-) circuit. 

No »Replace the Right Front Door Speaker in accordance with 
the service information. 
Perform the BODY VERI FICATION TEST VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B1406-FRONT RIGHT AUDIO SPEAKER OUTPUT CIRCUIT HIGH 
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(X202) SPEAKER OUTPUT CIRCUIT (+) 

(X292) SPEAKER OUTPUT CIRCUIT (-) 

SPEAKER 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Possible Causes 

Turn the ignition on, then off, and then on again. 

With the scan tool, read Radio DTCs. 

Does the scan tool display active: B1406-FRONT RIGHT AUDIO SPEAKER OUTPUT CIRCUIT HIGH? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRtCAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK FOR VOLTAGE ON THE RIGHT FRONT DOOR SPEAKER (+) CIRCUIT 

Turn the ignition off. 
Disconnect the Radio C1 harness connector. 
Disconnect the Right Front Door Speaker harness connector. 
Turn the ignition on. 
Measure for voltage on the (X1S4) Right Front Door Speaker (+) circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (X154) Right Front Door Speaker (+) circuit for a 
short to voltage. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 

12 

SPEAKER. 

RIGHT 

FRON'fDOOR 

RADIOC1 

3. CHECK FOR VOLTAGE ON THE (X156) RIGHT FRONT DOOR SPEAKER (-) CIRCUIT 

Turn the ignition on. 
Measure for voltage on the (X156) Right Front Door Speaker (-) circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (X1S6) Right Front Door Speaker (-) circuit for a 
short to voltage. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Replace the Radio in accordance with the service informa-
tion. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRON1C CONTROL MODULES 
STANDARD PROCEDURE) 

RIGHT 

FRONT DOOR 
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B1407-FRONT RIGHT AUDIO SPEAKER OUTPUT CIRCUIT OPEN 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 

• With the Radio on. 

• Set Condition: 
• When the Output circuit is open for more than 3 seconds. The Radio will not set the fault if the radio confirms 

an amplifier is on the BUS. 

Possible Causes 

(X1S4) RIGHT FRONT DOOR SPEAKER (+) CIRCUIT OPEN 

(X1S6) RIGHT FRONT DOOR SPEAKER (-) CIRCUIT OPEN 

SPEAKER 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 

With the Scan Tool, clear aU Audio DTC's. 
Turn the Radio on. 

With the Scan Tool, read the DTC information. 

Does the Scan Tool read: B1407-FRONT RIGHT AUDIO SPEAKER OUTPUT CIRCUIT OPEN? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 

Perform the BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. RIGHT FRONT DOOR SPEAKER (+) CIRCUIT OPEN 

Turn the ignition off. 

Disconnect the Radio C1 harness connector. 

Disconnect the Right Front Door Speaker harness connector. 

Measure the resistance of the (X1S4) Right Front Door Speaker (+) cir
cuit between the Radio C1 connector and the Right Front Door Speaker 
harness connector. 

Is the resistance below 5.0 ohms for each circuit? 

Yes »Go To 3 

No »Repair open in the (X1S4) Right Front Door Speaker (+) cir-
cuit. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

[] ~'~ 

'~' SPEAKER. 3 
RIGHT 

RADIO C1 816ab765 
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3. (X156) RIGHT FRONT DOOR SPEAKER (-) CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Radio C1 harness connector. 
Disconnect the Right Front Door Speaker harness connector. 
Measure the resistance of the (X156) Right Front Door Speaker (-) cir
cuit between the Radio C1 connector and the Right Front Door Speaker 
harness connector. 

Is the resistance below 5.0 ohms for each circuit? 

Yes »Replace the Right Front Door Speaker in accordance with 

No 

the service information. 

» Repair open in the (X1S6) Right Front Door Speaker (-) cir
cuit. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

[] ~'" 
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B1409-REAR LEFT AUDIO SPEAKER OUTPUT CIRCUIT LOW 
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For a complete wiring diagram Reter to Section 8W. 
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• When Monitored: 
• With the Radio on. 
• Set Condition: 
• When the Output circuit is LOW for more than 3 seconds. 

Possible Causes 

(X205) LEFT REAR SPEAKER (+) CIRCUIT SHORTED TO GROUND 

(X295) LEFT REAR SPEAKER (-) CIRCUIT SHORTED TO GROUND 

SPEAKER 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all Audio DTC's. 
Turn the Radio on. 
With the Scan Tool, read the DTC information. 

Does the Scan Tool read: B1409-REAR LEFT AUDIO SPEAKER OUTPUT CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. (X20S) LEFT REAR SPEAKER (+) CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Radio C1 harness connector. 
Disconnect the Left Rear Speaker harness connector. 

Measure the resistance between ground. and the (X205) Left Rear 
Speaker (+) circuit. 

Is the resistance below S.O ohms? 

Ves »Repair short to ground on the (X205) Left Rear Speaker (+) 
circuit. 

Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 3 

SPEAKER

LEFTR£AR 

RADIOC1 
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3. (X295) LEFT REAR SPEAKER (-) CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Radio C1 harness connector. 
Disconnect the Left Rear Speaker harness connector. 
Measure the resistance between ground and the (X295) Left Rear 
Speaker (-) circuit. 

Is the resistance below 5.0 ohms? 

Ves »Repair short to ground on the (X295) Left Rear Speaker (-) 

No 

circuit. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Left Rear Speaker in accordance with the ser
vice information. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B140A-REAR LEFT AUDIO SPEAKER OUTPUT CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 

(X205) LEFT REAR SPEAKER (+) CIRCUIT SHORTED TO VOLTAGE 

(X295) LEFT REAR SPEAKER (-) CIRCUIT SHORTED TO VOLTAGE 

SPEAKER 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, read Radio DTCs. 

Does the scan tool display active: B140A .. REAR LEFT AUDIO SPEAKER OUTPUT CIRCUIT HIGH? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK FOR VOLTAGE ON THE (X205) LEFT REAR SPEAKER (+) CIRCUIT 

Turn the ignition off. 
Disconnect the Radio C1 harness connector. 
Disconnect the Left Rear Speaker harness connector. 
Measure for voltage on the (X205) Left Rear Speaker (+) circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (X205) Left Rear Speaker (+) circuit for a short 
to voltage. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 

LEFT REAR 

RADIOC1 816ab7be 

3. CHECK FOR VOLTAGE ON THE (X295) LEFT REAR SPEAKER (-) CIRCUIT 

Turn the ignition on. 
Measure for voltage on the (X295) Left Rear Speaker (-) circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (X295) Left Rear Speaker (-) circuit for a short to 
voltage. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Replace the Radio in accordance with the service informa-
tion. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

c:J 6~ 
-=- 1~~ 

SPEAKER. 3 
L.EFTR~ 

RADIOC1 816ab7c3 



DR ----------- AUDIO AND VIDEO· ELECTRICAL DIAGNOSTICS BA • 33 

B140B-REAR LEFT AUDIO SPEAKER OUTPUT CIRCUIT OPEN 
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• When Monitored: 
• With the Radio on. 

• Set Condition: 
• When the Output circuit is open for more than 3 seconds. The Radio will not set the fault if the radio confirms 

an amplifier is on the BUS. 

Possible Causes 

(X205) LEFT REAR SPEAKER (+) CIRCUIT OPEN 

(X295) LEFT REAR SPEAKER (-) CIRCUIT OPEN 

SPEAKER 

Diagnostic Test 

1. Intermittent Condition 

Turn the ignition on. 
With the Scan Tool, clear all Audio DTC's. 
Turn the Radio on. 
With the Scan Tool, read the DTC information. 

Does the Scan Tool read: B140B-REAR LEFT AUDIO SPEAKER OUTPUT CIRCUIT OPEN? 

Yes »Go To 2 
No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 

intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST VER 1, (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. (X205) LEFT REAR SPEAKER (+) CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Radio C1 harness connector. 
Disconnect the Rear Left Audio Speaker connector. 
Measure the resistance of (X205) Left Rear Speaker (+) circuit between 
the Radio C 1 connector, and the Left Rear Speaker harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No »Repair open in the (X205) Left Rear Speaker (+) circuit. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

[] ~"E 
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3. (X295) LEFT REAR SPEAKER ( .. ) CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Radio C1 harness connector. 
Disconnect the Rear Left Audio Speaker connector. 
Measure the resistance of (X295) Left Rear Speaker (-) circuit between 
the Radio C1 connector, and the Left Rear Speaker harness connector. 

Is the resistance below 5.0. ohms? 

Ves »Replace the Left Rear Speaker in accordance with the ser-

No 

vice information. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Repair open in the (X295) Left Rear Speaker (-) circuit. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAL/ELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

3 

818ab7e6 



SA .. 36 AUDIO AND VIDEO .. ELECTRICAL DIAGNOSTICS ----------- DR 

B140D-REAR RIGHT AUDIO SPEAKER OUTPUT CIRCUIT LOW 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
• With the Radio on. 

• Set Condition: 
• When the Output circuit is LOW for more than 3 seconds. 

Possible Causes 

(X206) RIGHT REAR SPEAKER (+) CIRCUIT SHORTED TO GROUND 

(X296) RIGHT REAR SPEAKER (-) CIRCUIT SHORTED TO GROUND 

SPEAKER 

Diagnostic Test 

1. Intermittent Condition 

Turn the ignition on. 

With the Scan Tool, clear all Audio DTC's. 

Turn the Radio on. 

With the Scan Tool, read the DTC information. 

Does the Scan Tool read: B140D-REAR RIGHT AUDIO SPEAKER OUTPUT CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 

Perform the BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. (X206) RIGHT REAR SPEAKER (+) CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Radio C1 harness connector. 

Disconnect the Right Rear Speaker harness connector. 
Measure the resistance between ground and the (X206) Right Rear 
Speaker (+) circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair short to ground on the (X206) Right Rear Speaker 
(+) circuit. 

Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 3 

RIGHT REAR 

12 
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3. (X296) RIGHT REAR SPEAKER (-) CIRCUIT SHORTED TO -GROUND 

Turn the ignition off. 
Disconnect the Radio C1 harness connector. 
Disconnect the Right Rear Speaker harness connector. 
Measure the resistance between ground and the (X296) Right Rear 
Speaker (-) circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair short to ground on the (X296) Right Rear Speaker 

No 

(-) circuit. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Right Rear Speaker in accordance with the 
service information. 
Perform the BODY VERI FICATION TEST VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B140E-REAR RIGHT AUDIO SPEAKER OUTPUT CIRCUIT HIGH 
For a complete wiring diagram Refer to Section 8W. 

Possible Causes 

(X206) RIGHT REAR SPEAKER CIRCUIT (+) SHORTED TO VOLTAGE 

(X296) RIGHT REAR SPEAKER CIRCUIT (-) SHORTED TO VOLTAGE 

RADIO 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, read Radio DTCs. 

Does the scan tool display active: B140E-REAR RIGHT AUDIO SPEAKER OUTPUT CIRCUIT HIGH? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. (X206) RIGHT REAR SPEAKER CIRCUIT (+) SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the Radio C1 harness connector. 
Disconnect the Right Rear Speaker harness connector. 

Turn the ignition on. 
Measure for voltage on the (X206) Right Rear Speaker (+) circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (X206) Right Rear Speaker (+) circuit for a short 
to voltage. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 

RIGHT REAR 
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3. CHECK FOR VOLTAGE ON THE (X296) Right Rear SPEAKER (-) CIRCUIT 

Turn the ignition on. 
Measure for voltage on the (X296) Right Rear Speaker (-) circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (X296) Right Rear Speaker (-) circuit for a short 

No 

to voltage. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Radio in accordance with the service informa
tion. 
Perform BODY VERI FICATION TEST VER-1. (Refer to 8 -
ELECTR1CAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

SPIiAKER. 3 
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B140F-REAR RIGHT AUDIO SPEAKER OUTPUT CIRCUIT OPEN 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
• With the Radio on. 
• Set Condition: 
• When the Output circuit is open for more than 3 seconds. The Radio will not set the fault if the radio confirms 

an amplifier is on the BUS. 

Possible Causes 

(X206) RIGHT REAR SPEAKER (+) CIRCUIT OPEN 

(X296) RIGHT REAR SPEAKER (-) CIRCUIT OPEN 

SPEAKER 

Diagnostic Test 

1 . Intermittent Condition 

Turn the ignition on. 
With the Scan Tool, clear all Audio DTC's. 

Turn the Radio on. 
With the Scan Tool, read the DTC information. 

Does the Scan Tool read: B140F-REAR RIGHT AUDIO SPEAKER OUTPUT CIRCUIT OPEN? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2 .. (X206) RIGHT REAR SPEAKER (+) CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Radio C1 harness connector. 
Disconnect the Right Rear Speaker harness connector. 
Measure the resistance of the (X206) Right Rear Speaker (+) circuit 
between the Radio C 1 connector, and the Right Rear Speaker harness 
connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No 

Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Repair open in the (X206) Right Rear Speaker (+) circuit. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

RIGHT REAR 
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3. (X296) RIGHT REAR SPEAKER (-) CIRCUIT OPEN 

Tum the ignition off. 
Disconnect the Radio C1 harness connector. 
Disconnect the Right Rear Speaker hamess connector. 
Measure the resistance of the (X296) Right Rear Speaker (-) circuit 
between the Radio C1 connector, and the Right Rear Speaker harness 
connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Right Rear Speaker in accordance with the 

No 

service information. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Repair open in the (X296) Right Rear Speaker (.) circuit. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

RADtOC1 816abSbe 
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B1420-AUDIO CASSETTE ERROR/INOPERABLE CASSETTE, 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
• Continuously with the ignition on and the radio Cassette player turned on. 

• Set Condition: 
• The code will set when a damaged Cassette is placed in the Cassette Player. 

i CASSETIE READ FAILURE 

Diagnostic Test 

1. RADIO 

Possible Causes 

Replace the problem Cassette with a good, clean, undamaged, cassette. 
Turn the radio cassette player on. 
With the Scan Tool, read DTC's. 

Does the Scan Tool display: 81420: AUDIO CASSETTE ERROR/INOPERABLE CASSETTE? 

Yes »Eject the inoperative cassette and replace the Radio/Cassette Player in accordance with the service 
information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

No »Test Complete. 
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B1421-AUDIO CD READ ERRORIINOPERABLE DISC -
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
• Continuously with the ignition on and the radio CD player turned on. 

• Set Condition: 
• The code will set if a CD that is not formatted as a music CD is installed in the radio CD player. 

I CD READ FAILURE 

Diagnostic Test 

1. RADIO 

Possible Causes 

Replace the problem CD with a good, clean, unscratched, music CD. 
Turn the radio CD player on. 
With the Scan Tool, read DTC's. 

Does the Scan Tool display: B1421 Audio CD Read Error/lnoperable Disc? 

Ves »Eject the inoperative CD and replace the CD in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

No »Test Complete. 
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B1422-AUDIO DVD READ ERRORIINOPERABLE DISC 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
• Continuously with the ignition on and the DVD player turned on. 
• Set Condition: 
• The code will set if a DVD that is not formatted as a DVD is installed in the DVD player. 

I DVD READ FAILURE 

Diagnostic Test 

1. DVD PLAYER 

Possible Causes 

Replace the problem DVD with a good, clean,unscratched DVD. 
Turn the DVD player on. 
With the Scan Tool, read DTC's. 

Does the Scan Tool display: 81422 Audio DVD Read Error/lnoperable Disc? 

Yes »Eject the inoperative DVD and replace the DVD in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

No »Test Complete. 
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B1429-RADIO DISPLAY HIGH TEMPERATURE 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
• Continuously with the ignition and Navigation Radio on. 

• Set Condition: 
• The code will set if the temperature inside the display exceeds 158°F 

Possible Causes 

HIGH TEMPERATURE FAILURE 

Diagnostic Test 

1 . VERIFY THAT DTC 81429-RADIO, DrSPLAY HIGH TEMPERATURE IS ACTIVE. 

With the Scan Tool, erase the Audio DTC's. 
Start the engine and allow the engine to reach normal operating temperature. 
If the vehide has been in the hot sunlight ,or extreme cold, move the vehicle indoors and open the doors to allow 
the inside temperature to stabilize. 
The radio display should operate to 158°F. 
With the Scan Tool, read the DTC's. 

Does the Scan Tool display, 81429-- Radio Display High Temperature? 

Yes »Replace the Radio in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 • ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

No »Test Complete. 
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B142A-RADIO UNIT HIGH TEMPERATURE 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
• Continuously with the ignition and Radio on. 
• Set Condition: 
• The code will set if the temperature inside the radio is above +65°C ( + 145°F ) 

Possible Causes 

HIGH TEMPERATURE FAILURE 

Diagnostic Test 

1 . VERIFY THAT DTC B142A-RADIO UNIT HIGH TEMPERATURE IS ACTIVE. 

With the Scan Tool, erase the Audio DTC's. 
Start the engine and allow the engine to reach normal operating temperature. 
If the vehicle has been in the hot sunlight or extreme cold, move the vehicle indoors and open the doors to allow 
the inside temperature to stabilize. 
The Radio should operate between -23°C and 65°C ( -10°F and +145°F ). 
With the Scan Tool, read the DTC's. 

Does the Scan Tool display, B142A- Radio Unit High Temperature? 

Yes »Replace the Radio in accordance with the service information. 
Periorm the BODY VERIFICATION TEST - VER 1. (Refer to 8 • ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

No »Test Complete. 



DR AUDIO AND VIDEO .. ELECTRICAL DIAGNOSTICS 8A .. 47 

B142D-AUDIO ANTENNA NOT CONNECTED 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
• With the ignition on and the radio in seek mode. 

• Set Condition~ 
• With the radio in seek mode for two loops around the band. The radio does not detect an antenna connection 

or does not receive a radio station signal. 

BAD ANTENNA CONNECTION 

RADtO 

Diagnostic Test 

1. Test Antenna 

Tum the ignition off. 
Disconnect the Radio Antenna connector. 
Inspect the Radio Antenna connection. 

Possible Causes 

Was the Antenna connection clean and secure? 

Yes »Go To 2 

No »Repair the Antenna connection as needed. 

Perform the BODY VERIFICATION TEST - VER1. (Refer to 8 • ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. ANTENNA 

Refer to the Audio System in the service information and test the antenna in accordance with the service procedure. 

Is the Antenna ok? 

Yes »Go To 3 

No »Repair or replace the Antenna assembly as necessary. 

3. RADIO 

Perform the BODY VERIFICATlON TEST - VER1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

NOTE: Reconnect all previously disconnected components. 

NOTE: Move vehicle outside approximately 30ft (9.14m) from any structure. 
Turn the ignition and radio on. 

With the Scan Tool, erase the audio DTC's, put the radio in seek up and down mode for 2 loops around the band 
cycle before proceeding. 
With the Scan Tool, read the audio DTC's. 

Did this DTC reset? 

Yes »Replace the radio in accordance with the service information. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 - ELECTR1CAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Test Complete. 
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8142E-GPS ANTENNA NOT CONNECTED 
For a complete wiring diagram Reter to Section 8W. 

• When Monitored: 
• With the ignition on and the radio in navigation mode . 
• Set Condition: 
• With the radio does not detect GPS antenna connection. 

BAD ANTENNA CONNECTION 

RADIO 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. 

Diagnostic Test 

1 . TEST ANTENNA 

Turn the ignition off. 
Disconnect the GPS Antenna connector. 
Inspect the GPS Antenna connection. 

Was the Antenna connection clean and secure? 

Ves »Go To 2 

No »Repair the Antenna connection as needed. 
Perform the BODY VERIFICATION TEST VER1. (Refer to 8 - ELECTRICAUELECTRONIC CON-
TROL MODULES - STANDARD PROCEDURE) 

2. ANTENNA 

Refer to the Audio System in the service information and test the antenna in accordance with the service procedure. 

Is the Antenna ok? 

Ves »Go To 3 

No »Repair or replace the Antenna assembly as necessary. 

3. RADIO 

Perform the BODY VERIFICATION TEST - VER1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

NOTE: Reconnect all previously disconnected components. 

NOTE: Move vehicle outside approximately 30ft from any structure. 
Turn the ignition and radio on. 
With the Scan Tool, erase the audio DTC's and operate the navigation system. 

With the Scan Tool, read the audio DTC's. 

Did this DTC reset? 

Yes »Replace the radio in accordance with the service information. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 - ELECTRICAUELECTRONJC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Test Complete. 
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B1488-CABIN EQ MISMATCH PERFORMANCE 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
• With the ignition on. 
• Set Condition: 
• If the cabin EQ message is incompatible with the EO's stored in the amplifier ,for 10 consecutive cycles, then 

the amplifier will set this DTC. 

POSSIBLE CAUSES 

NO COMMUNICATION WITH FRONT CONTROL MODULE 

ACTIVE FCM DTCs 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on. 
Turn the radio on. 
With the scan tool, erase Amplifier DTCs. 
With the scan tool, reset the amplifier. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B1488-CABIN EQ MISMATCH PERFORMANCE? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK AMPLIFIER BUSSED INPUTS/OUTPUTS 

With the scan tool in Amplifier Data Display, read the Cabin EO settings in the Bussed Inputs and Bussed Outputs 
Sections. 

NOTE: The Cabin EQ settings In the Inputs/Outputs section should match one another, The Cabin EQ# in 
the Inputs section is the information that Is received from the TIPM. The Cabin EQ in the Outputs section is 
the information that is Stored In the Amplifier's memory. 
The Cabin EQ settings are as follows: 

• .$51: HB Premium 1 (w/o Subwoofer) 
• .$52: HB Premium 2 (with Subwoofer) 

Do the Cabin EQ settings match one another? 

Yes »Replace the Amplifier in accordance to the service information. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Go To 3 
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3. VERIFY COMMUNICATION WITH FRONT CONTROL MODULE 

With the scan tool in ECU VIEW, read active modules on the BUS. 

Does the scan tool show the Front Control Module active on the BUS? 

Yes »Go To 4 

No »Refer to the Communication category for the related symptoms. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

4. CHECK FRONT CONTROL MODULE FOR ACTIVE DTCs 

With the scan tool, erase FCM DTCs. 
Turn the ignition off. Wait approximately 10 seconds. 
Turn the ignition on. 
With the scan tool, read FCM DTCs. 

Are any active DTCs present? 

Yes »Refer to symptom list for problems related to the Front Control Module. 
Perform the BODY VERI FICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Replace the Front Control Module in accordance with the Service Information. 
Perform the BODY VERIFICATION TEST-VER.1 (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B210D-BATTERY VOLTAGE LOW 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
• With the ignition on. 
• Set Condition: 
• If the module detects that the battery voltage is less than 9.0 volts for 1 second. 

VEHICLE CHARGING SYSTEM 

AMPLIFIER 

Diagnostic Test 

Possible Causes 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B210D-BATTERY VOLTAGE LOW? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE BATTERY VOLTAGE TO THE AMPLIFIER 

With the scan tool in Data Display, read Amplifier battery voltage. 

Is the battery voltage less than 9.0 volts? 

Yes »Go To 3 

No »Replace the Amplifier in accordance with the Service Information. 
Perform OCS VERIFICATION TEST· VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

3. CHECK FOR CHARGING SYSTEM RELATED DTCs IN THE POWERTRAIN CONTROL MODULE (PCM) 

With the scan tool in ECU View, select PCM and check for any Charging System related DTCs. 

Does the scan tool display any Charging System related DTCs? 

Yes »Diagnose and repair the DTCs. Refer to (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

No »Replace the Amplifier in accordance with the Service Information. 
Perform OCS VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B210E-BATTERY VOLTAGE HIGH 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
• With the ignition on. 
• Set Condition: 
• If the module detects that the battery voltage is greater 16.5 volts for 1 second. 

VEHICLE CHARGING SYSTEM 

AMPLIFIER 

Diagnostic Test 

Possible Causes 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool. read Amplifier DTCs. 

Does the scan tool display active: B210E-BATTERY VOLTAGE HIGH? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perlorm BODY VERIFICATION TEST VER·1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE BATTERY VOLTAGE TO THE AMPLIFIER 

With the scan tool in Data Display, read Amplifier battery voltage. 

Is the battery voltage greater than 16.5 volts? 

Yes »Go To 3 

No »Replace the Amplifier in accordance with the Service Information. 
Perlorm oes VERIFICATION TEST • VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

3. CHECK FOR CHARGING SYSTEM RELATED DTCs IN THE POWERTRAIN CONTROL MODULE (PCM) 

With the scan tool in ECU View, select PCM and check for any Charging System related DTCs. 

Does the scan tool display any Charging System related DTCs? 

Yes »Diagnose and repair the DTCs. Refer to (Refer to 9 - ENGINE • DIAGNOSIS AND TESTING). 

No »Replace the Amplifier in accordance with the Service Information. 
Perlorm OCS VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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8221 E-RADIO INTERNAL 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
• Continuously with the ignition on and radio turned on. 

• Set Condition: 
• The code will set if the radio detects a radio internal failure. 

Possible Causes 

RADIO INTERNAL FAILURE 

Diagnostic Test 

1 . Verify DTC 8221 E-RADIO INTERNAL IS ACTIVE 

NOTE: If a DTC is set, erase the DTC and attempt to reset the DTC. If the DTC resets, follow test. 
This is an internal radio failure 
View repair 

Does the DTC reset and read 8221 E-Radlo Internal? 

Repair' 
Replace the Radio in accordance with the service information. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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8221 F-AMPLIFIER INTERNAL 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
• With the ignition on. 
• Set Condition: 
• The Amplifier detects a software checksum test failure. 

I AMPLIFIER 

Possible Causes 

Diagnostic Test 

1. REPLACE THE AMPLIFIER 

When this code is set, the Amplifier must be replaced. 

Repair 
Replace the Amplifier in accordance with the Service Information. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B1460-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT PERFORMANCE 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
• With the ignition on. 
• Set Condition: 
• This DTC will set if a DC offset occurs on the output channel, the amplifier shall set a DTC after a maturity 

rate of 5 ± 1 sec. 

I AMPLIFIER 

Possible Causes 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B1460-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT PERFOR
MANCE? 

Yes »Replace the amplifier in accordance with the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »The conditions that caused this code to set are not present at this time. USing the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B1461-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT· LOW 
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RADIO Ct 

(PREMIUMI 

For a complete wiring diagram Refer to Section 8W. 

......... 
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• When Monitored: 
• With the ignition on. 
• Set Condition: 
• The Amplifier detects a shorted to ground condition on the speaker output circuit. 

Possible Causes 

(X209) AMPLIFIED LEFT FRONT lIP SPEAKER (+) CIRCUIT SHORTED TO GROUND 

(X299) AMPLIFIED LEFT FRONT lIP SPEAKER (-) CIRCUIT SHORTED TO GROUND 

LEFT FRONT lIP SPEAKER 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B1461-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT LOW? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche~ 
matic as a guide, inspect the wiring and connectors." 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE (X209) AMPLIFIED LEFT FRONT lIP SPEAKER (+) CIRCUIT FOR A SHORT TO GROUND 

Disconnect the Amplifier C1 harness connector. 
Disconnect the Left lIP Speaker harness connector.' 
Measure the resistance between ground and the (X209) Amplified Left 
Front lIP Speaker (+) circuit. 

Is the resistance below 10K ohms? 

Yes »Repair the (X209) Amplified Left Front liP Speaker (+) cir-
cuit for a short to ground. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 



8A - 58 AUDIO AND VIDEO - ELECTRICAL DIAGNOSTICS ----------- DR 

3. CHECK THE (X299) AMPLIFIED LEFT FRONT VP SPEAKER (-) CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (X299) Amplified Left 
Front liP Speaker (-) circuit. 

Is the resistance below 10K ohms? 

Yes »Repair the (X299) Amplified Left Front lIP Speaker (-) for a 
short to ground. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 4 

4. CHECK OPERATION OF THE AMPLIFIED LEFT FRONT lIP SPEAKER 

Turn the ignition off. 
Reconnect and reinstall the Left Front lIP Speaker. 
Measure the resistance of the speaker circuit between the Amplifier C1 
harness connector and ground. 

Is the resistance below 10K ohms? 

Yes »Replace the Left Front lIP Speaker in accordance with the 

No 

service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Amplifier in accordance with the service infor
mation. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B1462-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
• With the ignition on. 
• Set Condition: 
• The Amplifier detects a short to battery condition on the output circuit. 

Possible Causes 

(X209) AMPLIFIED LEFT lIP SPEAKER (+) CfRCUIT SHORT TO VOLTAGE 

(X299) AMPLIFIED LEFT lIP SPEAKER (-) CIRCUIT SHORT TO VOLTAGE 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 

With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B1462-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT HIGH? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK FOR VOLTAGE ON THE (X209) AMPLIFIED LEFT liP SPEAKER (+) CIRCUIT 

Turn the ignition off. 
Disconnect the Amplifier C1 harness connector. 
Disconnect the Amplified Left lIP Speaker harness connector. 

Turn the ignition on. 
Measure for voltage on the (X209) Amplified Left liP Speaker (+) circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (X209) Amplified Left liP Speaker (+) circuit for a 
short to voltage. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 
AMPUFIER· 

RADfOC1 
81862392 
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3. CHECK FOR VOLTAGE ON THE (X299) AMPLIFIED LEFT liP SPEAKER (-) CIRCUIT' 

Measure for voltage on the (X299) Amplified Left liP Speaker (-) circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (X299) Amplified Left lIP Speaker (-) circuit for a 
short to voltage. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Replace the Amplifier in accordance with the service infor-
mation. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

SPEAKER

INSTRUMENT 
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B1463-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT OPEN 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
• Amplifier Bus wake-up. Amplifier reset with scan tool. 

• Set Condition: 
• The Amplifier detects an open condition on the speaker output circuit. 

Possible Causes 

(X209) AMPLIFIED LEFT liP SPEAKER (+) CIRCUIT OPEN 

(X299) AMPLIFIED LEFT liP SPEAKER (-) CIRCUIT OPEN 

LEFT FRONT I/P SPEAKER 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on. 
Turn the radio on. 
With the scan tool, erase Amplifier DTCs. 
With the scan tool, reset the amplifier. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B1463-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT OPEN? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 

Perform BODY VERIFICATION TEST VER-l. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE OPERATION OF THE LEFT FRONT liP SPEAKER 

Disconnect the Left I/P Speaker harness connector. 
Turn the radio on and turn the volume to mid level. 
With a voltmeter set to read in AlC voltage, measure the voltage of the 
Amplified Left liP Speaker circuits in the Amplified Left liP Speaker har
ness connector. 

Is the voltage present greater than 1 volt? 

Yes »Replace the Amplified Left liP Speaker in accordance with 

No 

the service information. 

Perform BODY VERIFICATION TEST VER-l. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Go To 3 

2 

SPEAKER

INSTRUMENT 

PANEL· 

LEFT 
81663cb7 
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3. CHECK THE (X209) AMPLIFIED LEFT liP SPEAKER (+) CIRCUIT FOR AN OPEN 

Turn the ignition off. 

Disconnect the Amplifier C1 harness connector. 
Measure the resistance of the (X209) Amplified Left lIP Speaker (+) cir
cuit between the Amplifier C1 harness connector and the Amplified Left 
liP Speaker harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the (X209) Amplified Left liP Speaker (+) circuit for 
an open. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

4. CHECK THE (X299) AMPLIFIED LEFT liP SPEAKER (-) CIRCUIT FOR AN OPEN 

Turn the ignition off. 
Disconnect the Amplifier C1 harness connector. 
Measure the resistance of the (X299) Amplified Left liP Speaker (-) cir
cuit between the Amplifier C1 harness connector and the Amplified Left 
lIP Speaker harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Amplifier in accordance with the service infor-
mation. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Repair the (X299) Amplified Left liP Speaker (-) circuit for 
an open. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B1464-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED TOGETHER 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
• With the ignition on. Radio volume at 25 or higher. 
• Set Condition: 
• The amplifier detects that the output circuits are shorted together. 

Possible Causes 

(X209) AMPLIFIED LEFT lIP SPEAKER (+) CIRCUIT SHORTED TO THE (X299) AMPLIFIED LEFT lIP SPEAKER 
(-) CIRCUIT 

AMPLIFIED LEFT lIP SPEAKER 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMrlTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, erase Amplifier DTCs. 
Turn the radio on. 
Turn the volume level to 25. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B1464-CHANNEL 1 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED 
TOGETHER? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guidel inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE OPERATION OF THE AMPLIFIED LEFT liP SPEAKER 

Disconnect the Amplified Left liP Speaker. 
Measure the resistance of the speaker between the two terminals. 

Is the resistance of the speaker less than 1 ohm? 

Yes »Replace the Amplified Left lIP Speaker in accordance with 
the service information. 
Perform BODY VERIFICATION TEST VER-1. {Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE} 

No »Go To 3 
~ II 
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3. CHECK THE (X209) AMPLIFIED LEFT liP SPEAKER (+) CIRCUIT, AND THE (X299) AMPLIFIED LEFT lIP 
SPEAKER (-) CIRCUITS FOR A SHORT TOGETHER 

Turn the ignition off. 
Disconnect the Amplifier C1 harness connector. 
Measure the resistance between the (X209) Amplified Left liP Speaker 
(+) circuit, and the (X299) Amplified Left lIP Speaker (-) circuit. 

Is the resistance below 10K ohms? 

Yes »Repair the (X209) Amplified Left lIP Speaker (+) circuit. and 

No 

the (X299) Amplified Lett lIP Speaker (-) circuit for a short 
together. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Amplifier in accordance with the service infor
mation. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

[]~~ 
1 1 2 2 
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B1465-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT PERFORMANCE 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
• With the ignition on. 
• Set Condition: 
• This DTC will set if a DC offset occurs on the output channel, the amplifier shall set a DTC after a maturity 

rate of 5 ± 1 sec. 

I AMPLIFIER 

Possible Causes 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition ont then off, and then on again. 
With the scan toolt read amplifier DTCs. 

Does the scan tool display active: B1465-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT PERFOR
MANCE? 

Yes »Replace the amplifier in accordance with the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B1466-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCLIIT LOW 
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• When Monitored: 
• With the ignition on. 
• Set Condition: 

• The Amplifier detects a shorted to ground condition on the speaker output circuit. 

Possible Causes 

(X208) AMPLIFIED RIGHT FRONT liP SPEAKER (+) CIRCUIT SHORTED TO GROUND 

(X298) AMPLIFIED RIGHT FRONT liP SPEAKER (-) CIRCUIT SHORTED TO GROUND 

RIGHT FRONT liP SPEAKER 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B1466-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT LOW? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE (X208) AMPLIFIED RIGHT FRONT liP SPEAKER (+) CIRCUIT FOR A SHORT TO GROUND 

Disconnect the Amplifier C1 harness connector. 
Disconnect the Right Front liP Speaker harness connector. 
Measure the resistance between ground and the (X208) Amplified Right 
Front liP Speaker (+) circuit. 

Is the resistance below 10K ohms? 

Yes »Repair the (X208) Amplified Right Front I/P Speaker (+) cir-
cuit for a short to ground. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 10 

No »Go To 3 
AMPUFIEA. 

RADIOC1 

81663df5 
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3. CHECK THE (X298) AMPLIFIED RIGHT FRONT lIP SPEAKER (-) CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (X298) Amplified Right 
Front lIP Speaker (-) circuit. 

Is the resistance below 10K ohms? 

Yes »Repair the (X298) Amplified Right Front lIP Speaker (-) for a 
short to ground. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 4 

4. CHECK OPERATION OF THE AMPLIFIED RIGHT FRONT liP SPEAKER 

Turn the ignition off. 
Reconnect and reinstall the Right Front lIP Speaker. 
Measure the resistance of the speaker circuit between the Amplifier C1 
harness connector and ground. 

Is the resistance below 10K ohms? 

Yes »Replace the Right Front lIP Speaker in accordance with the 

No 

service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONfC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Amplifier in accordance with the service infor
mation. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B1467-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT HIGH 
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• When Monitored: 
• With the ignition on. 
• Set Condition: 
• The Amplifier detects a short to battery condition on the output circuit. 

Possible Causes 

(X208) AMPLIFIED RIGHT lIP SPEAKER (+) CIRCUIT SHORT TO VOLTAGE 

(X298) AMPLIFIED RIGHT lIP SPEAKER (-) CIRCUIT SHORT TO VOLTAGE 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B1467-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT HIGH? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guidet inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK FOR VOLTAGE ON THE (X208) AMPLIFIED RIGHT lIP SPEAKER (+) CIRCUIT 

Turn the ignition off. 
Disconnect the Amplifier C1 harness connector. 
Disconnect the Amplified Right lIP Speaker harness connector. 
Tum the ignition on. 
Measure for voltage on the (X208) Amplified Right lIP Speaker (+) cir
cuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (X208) Amplified Right liP Speaker (+) circuit for 

No 

a short to voltage. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Go To 3 

10 
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3. CHECK FOR VOLTAGE ON THE (X298) AMPLIFIED RIGHT lIP SPEAKER (-) CIRCUIT 

Measure for voltage on the (X298) Amplified Right liP Speaker (-) cir
cuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (X298) Amplified Right liP Speaker (-) circuit for 
a short to voltage. 
Perform BODY VERIFICATION TEST VER-l. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Replace the Amplifier in accordance with the service infor-
mation. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES • 
STANDARD PROCEDURE) 
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B1468-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT OPEN 
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• When Monitored: 
• Amplifier Bus wake-up. AmpUfier reset with scan tool. 
• Set Condition: 
• The Amplifier detects an open condition on the speaker output circuit. 

Possible Causes 

(X208) AMPLIFIED RIGHT liP SPEAKER (+) CIRCUIT OPEN 

(X298) AMPLIFIED RIGHT liP SPEAKER (-) CIRCUIT OPEN 

RIGHT liP SPEAKER 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on. 
Turn the radio on. 
With the scan tool, erase Amplifier DTCs. 
With the scan tool, reset the amplifier. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B146S .. CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT OPEN? 

Yes »Go To 2 
No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-

matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Reter to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE OPERATION OF THE RIGHT FRONT lIP SPEAKER 

Disconnect the Right liP Speaker harness connector. 
Turn the radio on and turn the volume to mid level. 
With a voltmeter set to read in AlC voltage, measure the voltage of the 
Amplified Right liP Speaker circuits in the Amplified Right liP Speaker 
harness connector. 

Is the voltage present greater than 1 volt? 

Yes »Replace the Amplified Right lIP Speaker in accordance with 

No 

the service information. 
Perform BODY VERIFICATION TEST VER-1. (Reter to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Go To 3 
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3. CHECK THE (X208) AMPLIFIED RIGHT lIP SPEAKER (+) CIRCUIT FOR AN OPEN 

Turn the ignition off. 
Disconnect the Amplifier C1 harness connector. 
Measure the resistance of the (X208) Amplified Right liP Speaker (+) 
circuit between the Amplifier C2 harness connector and the Amplified 
Right liP Speaker harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Go To 4 

No »Repair the (X208) Amplified Right lIP Speaker (+) circuit for 
an open. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

4. CHECK THE (X298) AMPLIFIED RIGHT riP SPEAKER (-) CIRCUIT FOR AN OPEN 

Turn the ignition off. 

Disconnect the Amplifier C1 harness connector. 
Measure the resistance of the (X298) Amplified Right lIP Speaker (-) cir
cuit between the Amplifier C1 harness connector and the Amplified 
Right liP Speaker harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Replace the Amplifier in accordance with the service infor-

No 

mation. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Repair the (X298) Amplified Right liP Speaker (-) circuit for 
an open. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B1469-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED TOGE-rHER 
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• When Monitored: 
• With the ignition on. Radio volume at 25 or higher. 
• Set Condition: 
• The amplifier detects that the output circuits are shorted together. 

Possible Causes 

(X208) AMPLIFIED RIGHT liP SPEAKER (+) CIRCUIT SHORTED TO THE (X298) AMPLIFIED RIGHT liP 
SPEAKER (-) CIRCUIT 

AMPLIFIED RIGHT liP SPEAKER 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition an, then off, and then on again. 
With the scan tool, erase Amplifier DTCs. 
Turn the radio on. 
Turn the volume level to 25. 
With the scan tool. read Amplifier DTCs. 

Does the scan tool display active: B1469-CHANNEL 2 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED 
TOGETHER? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTAONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE OPERATION OF THE AMPLIFIED RIGHT lIP SPEAKER 

Disconnect the Amplified Right liP Speaker. 
Measure the resistance of the speaker between the two terminals. 

Is the resistance of the speaker less than 1 ohm? 

Ves »Replace the Amplified Right liP Speaker in accordance with 
the service information. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 1 1 2 2 
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3. CHECK THE (X208) AMPLIFIED RIGHT lIP SPEAKER (+) CIRCUIT, AND THE (X298) AMPLIFIED RIGHT liP 
SPEAKER (-) CIRCUITS FOR A SHORT TOGETHER 

Turn the ignition off. 
Disconnect the Amplifier C1 harness connector. 
Measure the resistance between the (X208) Amplified Right lIP Speaker 
(+) circuit, and the (X298) Amplified Right lIP Speaker (-) circuit. 

Is the resistance below 10K ohms? 

Yes »Repair the (X208) Amplified Right lIP Speaker (+) circuit, 
and the (X298) Amplified Right liP Speaker (-) circuit for a 
short together. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Replace the Amplifier in accordance with the service infor-
mation. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B146A-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT PERFORMANCE 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
• With the ignition on. 
• Set Condition: 
• This DTC will set if a DC offset occurs on the output channel, the amplifier shall set a DTC after a maturity 

rate of 5 ± 1 sec. 

I AMPLIFIER 

Possible Causes 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on. then off, and then on again. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B146A-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT PERFOR
MANCE? 

Yes »Replace the amplifier in accordance with the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B1468-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT LOW 
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• When Monitored: 
• With the ignition on. 

• Set Condition: 
• The Amplifier detects a shorted to ground condition on the speaker output circuit. 

Possible Causes 

(X153) LEFT FRONT DOOR SPEAKER (+) CIRCUIT SHORTED TO GROUND 

(X155) LEFT FRONT DOOR SPEAKER (-) CIRCUIT SHORTED TO GROUND 

LEFT FRONT DOOR SPEAKER 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B146B-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT LOW? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE (X153) LEFT FRONT DOOR SPEAKER (+) CIRCUIT FOR A SHORT TO GROUND 

Disconnect the Amplifier C2 harness connector. 
Disconnect the Left Front Door Speaker harness connector. 
Measure the resistance between ground and the (X153) Left Front Door 
Speaker (+) circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (X153) Left Front Door Speaker (+) circuit for a 
short to ground. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 

SPEAKER· 

LEFT 
FAONTDOOA 

1 

~
TURAL 

1 [) 6 

7 D 00 14 

AMPLIFIER. 

RADIOC2 

(PREMIUM) 816b3e23 



8A - 84 AUDIO AND VIDEO - ELECTRICAL DIAGNOSTICS ----------- DR 

3. CHECK THE (X1S5) LEFT FRONT DOOR SPEAKER (.) CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (X155) Left Front Door 
Speaker (-) circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (X155) Left Front Door Speaker (-) for a short to 
ground. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 4 

4. CHECK OPERATION OF THE LEFT FRONT DOOR SPEAKER 

Tum the ignition off. 
Reconnect and reinstall the Left Front Door Speaker. 
Measure the resistance of the speaker circuit between the Amplifier C2 
harness connector and ground. 

Is the resistance below 10K ohms? 

Yes »Replace the Left Front Door Speaker in accordance with the 

No 

service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Amplifier in accordance with the service infor
mation. 
Perfonn BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B146C-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
• With the ignition on. 
• Set Condition: 
• The Amplifier detects a short to battery condition on the output circuit. 

Possible Causes 

(X153) LEFT FRONT DOOR SPEAKER (+) CIRCUIT SHORT TO VOLTAGE 

(X155) LEFT FRONT DOOR SPEAKER (-) CIRCUIT SHORT TO VOLTAGE 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B146C-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT HIGH? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide. inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK FOR VOLTAGE ON THE (X1S3) LEFT FRONT DOOR SPEAKER (+) CIRCUIT 

Turn the ignition off. 
Disconnect the Amplifier C2 harness connector. 
Disconnect the Left Front Door Speaker harness connector. 

Turn the ignition on. 
Measure for voltage on the (X153) Left Front Door Speaker (+) circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (X153) Left Front Door Speaker (+) circuit for a 

No 

short to voltage. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Go To 3 
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3. CHECK FOR VOLTAGE ON THE (X155) LEFT FRONT DOOR SPEAKER (-) CIRCUIT 

Measure for voltage on the (X155) Left Front Door Speaker (-) circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (X155) Left Front Door Speaker (-) circuit for a 

No 

short to voltage. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Amplifier in accordance with the service infor
mation. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B1460-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT OPEN 
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For a complete wiring diagram Refer to Section 8W. 

SPEAIER· 
LEFT 

FRONt DOOR 

., .... ,e 



DR -----------AUDIO AND VIDEO -•. ELECTRICAL DIAGNOSTICS 8A • 89 

• When Monitored: 
• Amplifier Bus wake~up. Amplifier reset with scan tool. 

• Set Condition: 
• The Amplifier detects an open condition on the speaker output circuit. 

(X1S3) LEFT FRONT DOOR SPEAKER (+) 

(X155) LEFT FRONT DOOR SPEAKER (-) 

LEFT FRONT DOOR SPEAKER 

AMPLIFIER 

Diagnostic Test 

Possible Causes 

1. CHECK FOR AN INTERMITTENT CONDITION 

Tum the ignition on. 
Turn the radio on. 
With the scan tool, erase Amplifier DTCs. 
With the scan tool, reset the amplifier. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B146D-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT OPEN? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER~1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE OPERATION OF THE LEFT FRONT DOOR SPEAKER 

Disconnect the Left Front Door Speaker harness connector. 
Turn the radio on and tum the volume to mid level. 
With a voltmeter set to read in AlC voltage, measure -the voltage of the 
Left Front Door Speaker circuits in the Left Front Door Speaker harness 
connector. 

Is the voltage present greater than 1 volt? 

Yes »Replace the Left Front Door Speaker in accordance with the 
service information. 
Perform BODY VERIFICATION TEST VER·1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 SPEAKER· 
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3. CHECK THE (X153) LEFT FRONT DOOR SPEAKER (+) CIRCUIT FOR AN OPEN 

Turn the ignition off. 

Disconnect the Amplifier C2 harness connector. 

Measure the resistance of the (X 153) Left Front Door Speaker (+) cir
cuit between the Amplifier C2 harness connector and the Left Rear 
Speaker harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the (X1S3) Left Front Door Speaker (+) circuit for an 
open. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) AMPUFIER

RADIOC2 

(pREMIUM) 

4. CHECK THE (X155) LEFT FRONT DOOR SPEAKER (-) CIRCUIT FOR AN OPEN 

Turn the ignition off. 
Measure the resistance of the (X155) Left Front Door Speaker (-) circuit 
between the Amplifier C2 harness connector and the Left Front Door 
Speaker harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Amplifier in accordance with the service infor-
mation. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Repair the (X155) Left Front Door Speaker (-) circuit for an 
open. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B146E-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED TOGETHER 
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• When Monitored: 
• With the ignition on. Radio volume at 25 or higher. 
• Set Condition: 
• The amplifier detects that the output circuits are shorted together. 

Possible Causes 

(X1S3) LEFT FRONT DOOR SPEAKER (+) CIRCUIT SHORTED TO THE (X1S5) LEFT FRONT DOOR SPEAKER 
(-) CIRCUIT 

LEFT FRONT DOOR SPEAKER 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, erase Amplifier DTCs. 
Turn the radio on. 
Turn the volume level to 25. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B146E-CHANNEL 3 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED 
TOGETHER? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE OPERATION OF THE LEFT FRONT DOOR SPEAKER 

Disconnect the Left Front Door Speaker. 
Measure the resistance of the speaker between the two terminals. 

Is the resistance of the speaker less than 1 ohm? 

Yes »Replace the Left Front Door Speaker in accordance with the 
service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 
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3. CHECK THE (X153) LEFT FRONT DOOR SPEAKER (+) CIRCUIT, AND THE (X155) LEFT FRONT DOOR 
SPEAKER (-) CIRCUITS FOR A SHORT TOGETHER 

Turn the ignition off. 
Disconnect the Amplifier C2 harness connector. 
Measure the resistance between the (X153) Left Front Door Speaker 
(+) circuit, and the (X 155) Left Front Door Speaker (-) circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (X153) Left Front Door Speaker (+) circuit. and 

No 

the (X 155) Left Front Door Speaker (-) circuit for a short 
together. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Amplifier in accordance with the service infor
mation. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

AllPUFI!R
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B146F-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT PERFORMANCE 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
• With the ignition on. 
• Set Condition: 
• This DTC will set if a DC offset occurs on the output channel, the amplifier shalt set a DTC after a maturity 

rate of 5 ± 1 sec. 

I AMPLIFIER 

Possible Causes 

Diagnostic Test 

1. CHECK FOR AN INTERMITIENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, read amplifier DTCs. 

Does the scan tool display active: B146F-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT PERFOR
MANCE? 

Yes »Replace the amplifier in accordance with the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B1470-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCLIIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
• With the ignition on. 
• Set Condition: 
• The Amplifier detects a shorted to ground condition on the speaker output circuit. 

Possible Causes 

(X154) RIGHT FRONT DOOR SPEAKER (+) CIRCUIT SHORTED TO GROUND 

(X156) RIGHT FRONT DOOR SPEAKER (-) CIRCUIT SHORTED TO GROUND 

RIGHT FRONT DOOR SPEAKER 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B1470-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT LOW,? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche· 
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE (X1S4) RIGHT FRONT DOOR SPEAKER (+) CIRCUIT FOR A SHORT TO GROUND 

Disconnect the Amplifier C2 harness connector. 
Disconnect the Right Front Door Speaker harness connector. 
Measure the resistance between the (X154) Right Front Door Speaker 
(+) circuit and ground. 

Is the resistance below S.O ohms? 

Yes »Repair the (X1S4) Left Front Door Speaker (+) circuit for a 
short to ground. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 7 
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3. CHECK THE (X156) RIGHT FRONT DOOR SPEAKER (-) CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (X156) Right Front 
Door Speaker (-) circuit. 

Is the resistance below 5.0 ohms? 

Ves »Repair the (X156) Right Front Door Speaker (-) for a short 
to ground. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 4 

4. CHECK OPERATION OF THE RIGHT FRONT DOOR SPEAKER 

Turn the ignition off. 
Reconnect and reinstall the Right Front Door Speaker. 
Measure the resistance of the speaker circuit between the Amplifier C2 
harness connector and ground. 

Is the resistance below 10K ohms? 

Ves »Replace the Right Front Door Speaker in accordance with 

No 

the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Amplifier in accordance with the service infor
mation. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B1471-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
• With the ignition on. 
• Set Condition: 
• The Amplifier detects a short to battery condition on the output circuit. 

Possible Causes 

(X154) RIGHT FRONT DOOR SPEAKER (+) CIRCUIT SHORT TO VOLTAGE 

(X156) RIGHT FRONT DOOR SPEAKER (-) CIRCUIT SHORT TO VOLTAGE 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan too', read Amplifier DTCs. 

Does the scan tool display active: B1471-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT HIGH? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. USing the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to B - ELECTRICAUELECTRONIC CONTROL 
MODULES· STANDARD PROCEDURE) 

2. CHECK FOR VOLTAGE ON THE (X1S4) RIGHT FRONT DOOR SPEAKER (+) CIRCUIT 

Turn the ignition off. 
Disconnect the Amplifier C2 harness connector. 
Disconnect the Right Front Door Speaker harness connector. 

Turn the ignition on. 
Measure for voltage on the (X154) Right Front Door Speaker (+) circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (X154) Right Front Door Speaker (+) circuit for a 
short to voltage. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 • 
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 
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3. CHECK FOR VOLTAGE ON THE (X1S6) RIGHT FRONT DOOR SPEAKER (-) CIRCUIT 

Turn the ignition on. 
Measure for voltage on the (X156) Right Front Door Speaker (-) circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (X156) Right Front Door Speaker (-) circuit for a 
short to voltage. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTR1CAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Replace the Amplifier in accordance with the service infor-
mation. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B1472-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT OPEN 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
• Amplifier Bus wake-up. Amplifier reset with scan tool. 

• Set Condition: 
• The Amplifier detects an open condition on the speaker output circuit 

Possible Causes 

(X1S4) RIGHT FRONT DOOR SPEAKER (+) CIRCUIT OPEN 

(X1S8) RIGHT FRONT DOOR SPEAKER (-) CIRCUIT OPEN 

RIGHT FRONT DOOR SPEAKER 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on. 
Turn the radio on. 
With the scan tool, erase Amplifier DTCs. 
With the scan tool, reset the amplifier. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B1472-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT OPEN? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE OPERATION OF THE RIGHT FRONT DOOR SPEAKER 

Disconnect the Right Front Door Speaker harness connector. 
Turn the radio on and turn the volume to mid level. 
With a voltmeter set to read in AlC voltage, measure the voltage of the 
Right Front Door Speaker circuits in the Right Front Door Speaker har
ness connector. 

Is the voltage present greater than 1 volt? 

Yes »Replace the Right Front Door Speaker in accordance with 
the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 
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3. CHECK THE (X1S4) RIGHT FRONT DOOR SPEAKER (+) CIRCUIT FOR AN OPEN 

Turn the ignition off. 
Disconnect the Amplifier C2 harness connector. 
Measure the resistance of the (X 154) Right Front Door Speaker (+) cir
cuit between the Amplifier C2 harness connector and the Right Front 
Door Speaker harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the (X1S4) Right Front Door Speaker (+) circuit for 
an open. 
Perform BODY VERIFICATION TEST VER·1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

RIGHT 

AMPUFIER. 

RADtoC2 
(PREMIUM) 

4. CHECK THE (X1S6) RIGHT FRONT DOOR SPEAKER ( .. ) CIRCUIT FOR AN OPEN 

Turn the ignition off. 
Disconnect the Amplifier C2 harness connector. 
Measure the resistance of the (X1S6) Right Front Door Speaker (-) cir
cuit between the Amplifier C2 harness connector and the Right Front 
Door Speaker harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Amplifier in accordance with the service infor-
mation. 
Perform BODY VERIFICATION TEST VER-l. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Repair the (X1S6) Right Front Door Speaker (-) circuit for 
an open. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B1473-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT-SHORTED TOGETHER 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
• With the ignition on. Radio volume at 25 or higher. 
• Set Condition: 
• The amplifier detects that the output circuits are shorted together. 

Possible Causes 

(X1S4) RIGHT FRONT DOOR SPEAKER (+) CIRCUIT SHORTED TO THE (X156) RIGHT FRONT DOOR 
SPEAKER (-) CIRCUIT 

RIGHT FRONT DOOR SPEAKER 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, erase Amplifier DTCs. 
Turn the radio on. 
Turn the volume level to 25. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B1473-CHANNEL 4 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED 
TOGETHER? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES • STANDARD PROCEDURE) 

2. CHECK THE OPERATION OF THE RIGHT FRONT DOOR SPEAKER 

Disconnect the Right Front Door Speaker. 
Measure the resistance of the speaker between the two terminals. 

Is the resistance of the speaker less than 1 ohm? 

Yes »Replace the Right Front Door Speaker in accordance with 
the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 
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3. CHECK THE (X154) RIGHT FRONT DOOR SPEAKER (+) CIRCUIT, AND THE (X156) RIGHT FRONT DOOR 
SPEAKER ( .. ) CIRCUITS FOR A SHORT TOGETHER 

Turn the ignition off. 
Disconnect the Amplifier C2 harness connector. 
Measure the resistance between the (X1S4) Right Front Door Speaker 
(+) circuit, and the (X1S6) Right Front Door Speaker (-) circuit. 

Is the resistance below 10K ohms? 

Yes »Repair the (X1S4) Right Front Door Speaker (+) circuit, and 
the (X1S6) Right Front Door Speaker (-) circuit for a short 
together. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Replace the Amplifier in accordance with the service infor-
mation. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B1474-CHANNEL 5 AUDIO SPEAKER OUTPUT CIRCUIT PERFORMANCE 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
• With the tgnition on. 
• Set Condition: 
• This DTC will set if a DC offset occurs on the output channel, the amplifier shall set a DTC after a maturity 

rate of 5 ± 1 sec. 

\ AMPLIFIER 

Possible Causes 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off. and then on again. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B1474-CHANNEL 5 AUDIO SPEAKER OUTPUT CIRCUIT PERFOR
MANCE? 

Yes »Replace the amplifier in accordance with the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B1475-CHANNEL 5 AUDIO SPEAKER OUTPUT CIRCUIT LOW 
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For a complete wiring dia,gram Refer to Section aw. 
• When Monitored: 
• With the ignition on. 
• Set Condition: 
• The Amplifier detects a shorted to ground condition on the speaker output circuit. 

Possible Causes 

(X205) LEFT REAR SPEAKER (+) CIRCUIT SHORTED TO GROUND 

(X295) LEFT REAR SPEAKER (-) CIRCUIT SHORTED TO GROUND 

LEFT REAR SPEAKER 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B147S-CHANNEL S OUTPUT CIRCUIT LOW? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE (X20S) LEFT REAR SPEAKER (+) CIRCUIT FOR A SHORT TO GROUND 

Disconnect the Amplifier C2 harness connector. 
Disconnect the Left Rear Speaker harness connector. 
Measure the resistance between ground and the (X~05) Left Rear 
Speaker (+) circuit. 

Is the resistance below S.O ohms? 

Yes »Repair the (X205) Left Rear Speaker (+) circuit for a short 
to ground. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 
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3. CHECK THE (X295) LEFT REAR SPEAKER C .. ) CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (X295) Left Rear 
Speaker (-) circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (X295) Left Rear Speaker (-) for a short to 
ground. ' 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 4 

4. CHECK OPERATION OF THE AMPLIFIED LEFT REAR SPEAKER 

Turn the ignition off. 
Reconnect and reinstall the Left Rear Speaker. 
Measure the resistance of the speaker circuit between the Amplifier C2 
harness connector and ground. 

Is the resistance below 10K ohms? 

Yes »Replace the Left Rear Speaker in accordance with the ser-

No 

vice information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Amplifier in accordance with the service infor
mation. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B1476-CHANNEL 5 AUDIO SPEAKER OU-rpUT CIRCUIT HIGH 

--- - - -- - - - -ll.PLlFIER. 
I IRIDIO 

II LEFT LEFT I 
REAR REAR 

l ~E~~ ____ -.!P~ER(+)_I 
9TOI 3102 

1m 1205 
18 18 

~OO ~U 

, 1 10 1 elll 1-----1 
1295 X205 

lB 18 
GYIOG GYIlG 

ST~AB QU~8 
8 1 9 1 C30e '--I 

1295 
18 

GYtt>G 

X205 
18 

GYn.G 

~ 

J 
IT~ 

SPEllER· 
LEFT 
REiR 

3 

IMPLIFIER· 
RIDIO CZ 

(PRE •• U_, SPEAIER· 
LEFT REIR 



8A - 112 AUDIO AND VIDEO· ELECTRICAL DIAGNOSTICS ---------- DR 

For a complete wiring diagram Refer to Section aw. 
• When Monitored: 
• With the ignition on. 
• Set Condition: 
• The Amplifier detects a short to battery condition on the output circuit. 

Possible Causes 

(X205) LEFT REAR SPEAKER (+) CIRCUIT SHORT TO VOLTAGE 

(X295) LEFT REAR SPEAKER (-) CIRCUIT SHORT TO VOLTAGE 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Tum the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B1476-CHANNEL 5 AUDIO SPEAKER OUTPUT CIRCUIT HIGH? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK FOR VOLTAGE ON THE (X20S) LEFT REAR SPEAKER (+) CIRCUIT 

Turn the ignition off. 
Disconnect the Amplifier C2 harness connector. 
Disconnect the Left Rear Speaker harness connector. 
Turn the ignition on. 
Measure for voltage on the (X205) Left Rear Speaker (+) circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (X205) Left Rear Speaker (+) circuit for a short 

No 

to voltage. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Go To 3 
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3. CHECK FOR VOLTAGE ON THE (X295) LEFT REAR SPEAKER ( .. ) CtRCUIT 

Measure for voltage on the (X295) Left Rear Speaker -(-) circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (X295) Left Rear Speaker (-) circuit for a short to 

No 

voltage. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Amplifier in accordance with the service infor
mation. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B1477-CHANNElS AUDIO SPEAKER OUTPUT CIRCUIT OPEN 
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For a complete wiring diagram Refer to Section aw. 
• When Monitored: 
• Amplifier Bus wake-up. Amplifier reset with scan tool. 

• Set Condition: 
• The Amplifier 'detects an open condition on the speaker output circuit. 

Possible Causes 

(X205) LEFT REAR SPEAKER (+) CIRCUIT OPEN 

(X295) LEFT REAR SPEAKER (-) CIRCUIT OPEN 

LEFT REAR SPEAKER 

AMPLIFIER 

Diagnostic Test 

1 . CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on. 
Turn the radio on. 
With the scan tool, erase Amplifier DTCs. 
With the scan tool, reset the amplifier. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B1477-CHANNEL 5 AUDIO SPEAKER OUTPUT CIRCUIT OPEN? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide. inspect the wiring and connectors. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE OPERATION OF THE LEFT REAR SPEAKER 

Disconnect the Left Rear Speaker harness connector. 
Turn the radio on and turn the volume to mid level. 
With a voltmeter set to read in AlC voltage. measure the voltage of the 
Left Rear Speaker circuits in the Left Rear Speaker harness connector. 

Is the voltage present greater than 1 volt? 

Ves »Replace the Left Rear Speaker in accordance with the ser-
vice information. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 . 
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 
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3. CHECK THE (X2DS) LEFT REAR SPEAKER (+) CIRCUIT FOR AN OPEN 

Turn the ignition off. 
Disconnect the Amplifier C2 harness connector. 
Measure the resistance of the (X205) Left Rear Speaker (+) circuit 
between the Amplifier C2 harness connector and the Left Rear Speaker 
harness connector. 

Is the resistance below 5.0 ohms? 
[] ffiT ~ID 

~:~ )!gg, 

Yes »Go To 4 

No »Repair the (X205) Left Rear Speaker (+) circuit for an open. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

4. CHECK THE (X295) LEFT REAR SPEAKER (-) CIRCUIT FOR AN OPEN 

Turn the ignition off. 
Disconnect the Amplifier C2 harness connector. 
Measure the resistance of the (X295) Left Rear Speaker (-) circuit 
between the Amplifier 02 harness connector and the Left Rear Speaker 
harness connector. 

Is the resistance below S.O ohms? 

Yes »Replace the Amplifier in accordance with the service infor-
mation. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Repair the (X295) Left Rear Shelf Speaker (-) circuit for an 
open. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B1478-CHANNEL 5 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED TOGETHER 
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For a complete wiring diagram Reter to Section aw. 
• When Monitored: 
• With the ignition on. Radio volume at 25 or higher. 
• Set Condition: 
• The amplifier detects that the output circuits are shorted together. 

Possible Causes 

(X205) LEFT REAR SPEAKER (+) CIRCUIT SHORTED TO THE (X295) LEFT REAR SPEAKER (-) CIRCUIT 

LEFT REAR SPEAKER 

AMPLIFIER 

Diagnostic Test 

1 . CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, erase Amplifier DTCs. 
Turn the radio on. 
Turn the volume level to 25. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B1478-CHANNEL 5 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED 
TOGETHER? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE OPERATION Of THE LEFT REAR SPEAKER 

Disconnect the Left Rear Speaker. 
Measure the resistance of the speaker between the two terminals. 

Is the resistance of the speaker less than 1 ohm? 

Yes »Replace the Left Rear Speaker in accordance with the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Go To 3 
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3. CHECK THE (X205) LEFT REAR SPEAKER (+) CIRCUIT, AND THE (X295) LEFT REAR SPEAKER (-) 
CIRCUITS FOR A SHORT TOGETHER 

Turn the ignition off. 
Disconnect the Amplifier C2 harness connector. 
Measure the resistance between the (X205) Left Rear Speaker (+) circuit, and the (X295) Left Rear Speaker (-) 
circuit. 

Is the resistance below 10K ohms? 

Yes »Repair the (X205) Left Rear Speaker (+) circuit, and the (X295) Left Rear Speaker (-) circuit for a short 
together. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Replace the Amplifier in accordance with the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B1479-CHANNEL 6 AUDIO SPEAKER OUTPUT CIRCUIT PERFORMANCE 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
• With the ignition on. 
• Set Condition: 
• This DTC will set if a DC offset occurs on the output channel, the amplifier shall set a DTC after a maturity 

rate of 5 ± 1 sec. 

I AMPLIFIER 

Possible Causes 

Diagnostic Test 

1 . CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B1479-CHANNEL 6 AUDIO SPEAKER OUTPUT CIRCUIT PERFOR
MANCE? 

Yes »Replace the amplifier in accordance with the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B147A-CHANNEL 6 AUDIO SPEAKER OUTPUT CIRCUIT LOW 
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For a complete wiring diagram Refer to Section aw. 
• When Monitored: 
• With the ignition on. 
• Set Condition: 
• The Amplifier detects a shorted to ground condition on the speaker output circuit. 

Possible Causes 

(X206) RIGHT REAR SPEAKER (+) CIRCUIT SHORTED TO GROUND 

(X296) RIGHT REAR SPEAKER (-) CIRCUIT SHORTED TO GROUND 

RIGHT REAR SPEAKER 

AMPLIFIER 

Diagnostic Test 

1. CHECK fOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B147A-CHANNEL 6 AUDIO SPEAKER OUTPUT CIRCUIT LOW? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE 1A..c;.,VVI RIGHT REAR SPEAKER CIRCUIT fOR A SHORT TO GROUND 

Disconnect the Amplifier C2 harness connector. 
Disconnect the Right Rear Speaker harness connector. 
Measure the resistance between ground and the (X206) Right Rear 
Speaker (+) circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (X206) Right Rear Speaker (+) circuit for a short 

No 

to ground. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Go To 3 
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3. CHECK THE (X296) RIGHT REAR SPEAKER (-) CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (X296) Right Rear 
Speaker (-) circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (X296) Right Rear Speaker (-) for a short to 
ground. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 4 

4. CHECK OPERATION OF THE RIGHT REAR SPEAKER 

Turn the ignition off. 
Reconnect and reinstall the Right Rear Speaker. 
Measure the resistance of the speaker circuit between the Amplifier C2 
harness connector and ground. 

Is the resistance below 10K ohms? 

Yes »Replace the Right Rear Shelf Speaker in accordance with 

No 

the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Amplifier in accordance with the service infor
mation. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B147B-CHANNEL 6 AUDIO SPEAKER OUTPUT CIRCUIT HIGH 
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For a complete wiring diagram Reter to Section aw. 
• When Monitored: 
• With the ignition on. 

• Set Condition: 
• The Amplifier detects a short to battery condition on the output circuit. 

Possible Causes 

(X206) RIGHT REAR SPEAKER (+) CIRCUIT SHORT TO VOLTAGE 

(X296) RIGHT REAR SPEAKER (-) CIRCUIT SHORT TO VOLTAGE 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B147B-CHANNEL 6 AUDIO SPEAKER OUTPUT CIRCUIT HIGH? 

Ves »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK FOR VOLTAGE ON THE (X206) RIGHT REAR SPEAKER (+) CIRCUIT 

Turn the ignition off. 
Disconnect the Amplifier C2 harness connector. 
Disconnect the Right Rear Speaker harness connector. 
Turn the ignition on. 

Measure for voltage on the (X206) Right Rear Speaker (+) circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (X206) Right Rear Speaker (+) circuit for a short 
to voltage. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 
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3. CHECK FOR VOLTAGE ON THE (X296) RIGHT REAR SPEAKER (-) CIRCUIT 

Measure for voltage on the (X296) Right Rear Speaker (-) circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (X296) Right Rear Speaker (-) circuit for a short 

No 

to voltage. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Amplifier in accordance with the service infor
mation. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B147C-CHANNEL 6 AUDIO SPEAKER OUTPUT CIRCUIT OPEN 
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For a complete wiring diagram Refer to Section aw. 
• When Monitored: 
• Amplifier Bus wake-up. Amplifier reset with scan tool. 
• Set Condition: 
• The Amplifier detects an open condition on the speaker output circuit. 

Possible Causes 

(X206) RIGHT REAR SPEAKER (+) CIRCUIT OPEN 

(X296) RIGHT REAR SPEAKER (-) CIRCUIT OPEN 

RIGHT REAR SPEAKER 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on. 
Turn the radio on. 
With the scan tool, erase Amplifier DTCs. 
With the scan tool, reset the amplifier. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B147C-CHANNEL 6 AUDIO SPEAKER OUTPUT CIRCUIT OPEN? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche. 
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 . ELECTRICALJELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE OPERATION OF THE RIGHT REAR SPEAKER 

Disconnect the Right Rear Speaker harness connector. 
Turn the radio on and turn the volume to mid level. 
With a voltmeter set to read in AlC voltage, measure the voltage of the 
Right Rear Speaker circuits in the Right Rear Speaker harness connec
tor. 

Is the voltage present greater than 1 volt? 

Yes »Replace the Right Rear Speaker in accordance with the 

No 

service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Go To 3 
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3. CHECK THE (X206) RIGHT REAR SPEAKER (+) CIRCUIT FOR AN' OPEN 

Turn the ignition off. 
Disconnect the Amplifier C2 harness connector. 
Measure the resistance of the (X206) Right Rear Speaker (+) circuit 
between the Amplifier C2 harness connector and the Right Rear 
Speaker harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the (X206) Right Rear Speaker (+) circuit for an 
open. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

_

NATURAL 
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AMPLIFIER· 

RADlOC2 

(PREMIUM) 

4. CHECK THE .,,_ ... '_. RIGHT REAR SPEAKER ( .. ) CIRCUIT FOR AN OPEN 

Turn the ignition off. 
Disconnect the Amplifier C2 harness connector. 
Measure the resistance of the (X296) Right Rear Speaker (-) circuit 
between the Amplifier C2 harness connector and the Right Rear 
Speaker harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Amplifier in accordance with the service infor-

No 

mation. 
Perform BODY VERIFICATION TEST VER·1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Repair the (X296) Right Rear Shelf Speaker (-) circuit for an 
open. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B1470-CHANNEL 6 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED TOGETHER 
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For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
• With the ignition on. Radio volume at 25 or higher. 

• Set Condition: 
• The amplifier detects that the output circuits are shorted together. 

Possible Causes 

(X206) RIGHT REAR SPEAKER (+) CIRCUIT SHORTED TO THE (X296) RIGHT REAR SPEAKER (-) CIRCUIT 

RIGHT REAR SHELF SPEAKER 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, erase Amplifier DTCs. 
Turn the radio on. 
Turn the volume level to 25. 

With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B147D-CHANNEL 6 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED 
TOGETHER? 

Ves »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE OPERATION OF THE RIGHT REAR SPEAKER 

Disconnect the Right Rear Speaker. 
Measure the resistance of the speaker between the two terminals. 

Is the resistance of the speaker less than 1 ohm? 

Ves »Replace the Right Rear Speaker in accordance with the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Go To 3 
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3. CHECK THE (X206) RIGHT REAR SPEAKER (+) CIRCUIT, AND THE (X296) RIGHT REAR SPEAKER (-) 
CIRCUITS FOR A SHORT TOGETHER 

Tum the ignition off. 
Disconnect the Amplifier C2 harness connector. 
Measure the resistance between the (X206) Right Rear Speaker (+) circuit, and the (X296) Right Rear Speaker (-) 
circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (X206) Right Rear Speaker (+) circuit, and the (X296) Right Rear Speaker (-) circuit for a 
short together. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES· STANDARD PROCEDURE) 

No »Replace the Amplifier in accordance with the service information. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B147E-CHANNEL 7 AUDIO SPEAKER 'OUTPUT CIRCUIT PERFORMANCE 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
• With the ignition on. 
• Set Condition: 
• This DTC will set if a DC offset occurs on the output channel, the amplifier shall set a DTC after a maturity 

rate of 5 ±1 sec. 

I AMPLIFIER 

Possible Causes 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B147E-CHANNEL 7 AUDIO SPEAKER OUTPUT CIRCUIT PERFOR· 
MANCE? 

Yes »Replace the Amp.lifier in accordanc~. with the service information. 
Perform BODY V~RIFICATION TEST VER-1. 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. 
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B147F-CHANNEL 7 AUDIO SPEAKER OUTPUT CIRCUIT LOW 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 

• With the ignition on. 

• Set Condition: 
• The Amplifier detects a shorted to ground condition on the speaker output circuit. 

Possible Causes 

(X205) LEFT REAR SPEAKER (+) CIRCUIT SHORTED TO GROUND 

(X295) LEFT REAR SPEAKER (-) CIRCUIT SHORTED TO GROUND 

LEFT REAR SPEAKER 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off. and then on again. 

With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B147F-CHANNEL 7 AUDIO SPEAKER OUTPUT CIRCUIT LOW? 

Ves »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE (X205) LEFT REAR SPEAKER (+) CIRCUIT FOR A SHORT TO GROUND 

Disconnect the Amplifier C2 harness connector. 

Disconnect the Left Rear Speaker harness connector. 
Measure the resistance between ground and the (X205) Left Rear Speaker (+) circuit. 

Is the resistance below 5.0 ohms? 

Ves »Repair the (X205) Left Rear Speaker (+) circuit for a short to ground. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Go To 3 

3. CHECK THE (X295) LEFT REAR SPEAKER (-) CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (X295) Left Rear Speaker (-) circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (X295) Left Rear Speaker (-) for a short to ground. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Go To 4 
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4. CHECK OPERATION OF THE AMPLIFIED LEFT REAR SPEAKER 

Turn the ignition off. 
Reconnect and reinstall the Left Rear Speaker. 
Measure the resistance of the speaker circuit between the Amplifier C2 harness connector and ground. 

Is the resistance below 10K ohms? 

Yes »Replace the Left Rear Speaker in accordance with the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Replace the Amplifier in accordance with the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B1480-CHANNEL 7 AUDIO SPEAKER OUTPUT CIRCUIT HIGH 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
• With the ignition on. 
• Set Condition: 
• The Amplifier detects a short to battery condition on the output circuit. 

Possible Causes 

(X205) LEFT REAR SPEAKER (+) CIRCUIT SHORT TO VOLTAGE 

(X295) LEFT REAR SPEAKER (-) CIRCUIT SHORT TO VOLTAGE 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B1480-CHANNEL 7 AUDIO SPEAKER OUTPUT CIRCUIT HIGH? 

Ves »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK FOR VOLTAGE ON THE (X205) LEFT REAR SPEAKER (+) CIRCUIT 

Turn the ignition off. 

Disconnect the Amplifier C2 harness connector. 
Disconnect the Left Rear Speaker harness connector. 
Turn the ignition on. 
Measure for voltage on the (X205) Left Rear Speaker (+) circuit. 

Is the voltage above 10.0 volts? 

Ves »Repair the (X205) Left Rear Speaker (+) circuit for a short to voltage. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Go To 3 

3. CHECK FOR VOLTAGE ON THE (X295) LEFT REAR SPEAKER (-) CIRCUIT 

Measure for voltage on the (X295) Left Rear Speaker (-) circuit. 

Is the voltage above 10.0 volts? 

Ves »Repair the (X295) Left Rear Speaker (-) circuit for a short to voltage. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Replace the Amplifier in accordance with the service information. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B1481-CHANNEL 7 AUDIO SPEAKER OUTPUT CIRCUIT OPEN 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
• Amplifier Bus wake-up. Amplifier reset with scan tool. 
• Set Condition: 
• The Amplifier detects an open condition on the speaker output circuit. 

Possible Causes 

(X205) LEFT REAR SPEAKER (+) CIRCUIT OPEN 

(X295) LEFT REAR SPEAKER (-) CIRCUIT OPEN 

LEFT REAR SPEAKER 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on. 
Turn the radio on. 
With the scan tool, erase Amplifier DTCs. 
With the scan tool, reset the amplifier. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B1481-CHANNEL 7 AUDIO SPEAKER OUTPUT CIRCUIT OPEN? 

Ves »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE OPERATION OF THE LEFT REAR SPEAKER 

Disconnect the Left Rear Speaker harness connector. 
Turn the radio on and turn the volume to mid level. 
With a voltmeter set to read in AlC voltage, measure the voltage of the Left Rear Speaker circuits in the Left Rear 
Speaker harness connector. 

Is the voltage present greater than 1 volt? 

Ves »Replace the Left Rear Speaker in accordance with the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Go To 3 
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3. CHECK THE (X205) LEFT REAR SPEAKER (+) CIRCUIT FOR AN OPEN 

Turn the ignition off. 
Disconnect the Amplifier C2 harness connector. 
Measure the resistance of the (X205) Left Rear Speaker (+) circuit between the Amplifier C2 harness connector and 
the Left Rear Speaker harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the (X205) Left Rear Speaker (+) circuit for an open. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

4. CHECK THE (X295) LEFT REAR SPEAKER (-) CIRCUIT FOR AN OPEN 

Turn the ignition off. 
Disconnect the Amplifier C2 harness connector. 
Measure the resistance of the (X295) Left Rear Speaker (-) circuit between the Amplifier C2 harness connector and 
the Left Rear Speaker harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Replace the Amplifier in accordance with the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Repair the (X295) Left Rear Shelf Speaker (-) circuit for an open. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B1482-CHANNEL 7 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED TOGETHER 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
• With the ignition on. Radio volume at 25 or higher. 
• Set Condition: 
• The amplifier detects that the output circuits are shorted together. 

Possible Causes 

(X205) LEFT REAR SPEAKER (+) CIRCUIT SHORTED TO THE (X295) LEFT REAR SPEAKER (-) CIRCUIT 

LEFT REAR SPEAKER 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, erase Amplifier DTCs. 
Turn the radio on. 
Turn the volume level to 25. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B1482-CHANNEL 7 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED 
TOGETHER? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE OPERATION OF THE LEFT REAR SPEAKER 

Disconnect the Left Rear Speaker. 
Measure the resistance of the speaker between the two terminals. 

Is the resistance of the speaker less than 1 ohm? 

Yes »Replace the Left Rear Speaker in accordance with the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 ~ ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Go To 3 
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3. CHECK THE (X205) LEFT REAR SPEAKER (+) CIRCUIT, AND THE (X295) LEFT REAR SPEAKER (-) 
CIRCUITS FOR A SHORT TOGETHER 

Turn the ignition off. 

Disconnect the Amplifier C2 harness connector. 

Measure the resistance between the (X205) Left Rear Speaker (+) circuit, and the (X295) Left Rear Speaker (-) 
circuit. 

Is the resistance below 10K ohms? 

Yes »Repair the (X205) Left Rear Speaker (+) circuit, and the (X295) Left Rear Speaker (-) circuit for a short 
together. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Replace the Amplifier in accordance with the service information. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 



DR -----------AUDIO AND VIDEO - ELECTRICAL DIAGNOSTICS SA - 141 

B1483-CHANNEL 8 AUDIO SPEAKER OUTPUT CIRCUIT/PERFORMANCE 
For a complete wiring diagram Refer to Section aw. 

• When Mon itored: 
• With the ignition on. 
• Set Condition: 
• This DTC will set if a DC offset occurs on the output channel, the amplifier shaU set a DTC after a maturity 

rate of 5 ±1 sec. 

I AMPLIFIER 

Possible Causes 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B1483-CHANNEL 8 AUDIO SPEAKER OUTPUT CIRCUITJPERFOR
MANCE? 

Yes »Replace the Amplifier in accordance with the service information. 
Perform BODY VERIFICATION TEST VER~1. 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. 



8A - 142 AUDIO AND VIDEO - ELECTRICAL DIAGNOSTICS ---------- DR 

B1484-CHANNEL 8 AUDIO SPEAKER OUTPUT CIRCUIT LOW 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
• With the ignition on. 

• Set Condition: 
• The Amplifier detects a shorted to ground condition on the speaker output circuit. 

Possible Causes 

(X206) RIGHT REAR SPEAKER (+) CIRCUIT SHORTED TO GROUND 

(X296) RIGHT REAR SPEAKER (.) CIRCUIT SHORTED TO GROUND 

RIGHT REAR SPEAKER 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B1484-CHANNEL 8 AUDIO SPEAKER OUTPUT CIRCUIT LOW? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE (X206) RIGHT REAR SPEAKER (+) CIRCUIT FOR A SHORT TO GROUND 

Disconnect the Amplifier C2 harness connector. 
Disconnect the Right Rear Speaker harness connector. 
Measure the resistance between ground and the (X206) Right Rear Speaker (+) circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (X206) Right Rear Speaker (+) circuit for a short to ground. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Go To 3 

3. CHECK THE (X296) RIGHT REAR SPEAKER (-) CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (X296) Right Rear Speaker (-) circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (X296) Right Rear Speaker (-) for a short to ground. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Go To 4 
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4. CHECK OPERATION OF THE RIGHT REAR SPEAKER 

Turn the ignition off. 
Reconnect and reinstall the Right Rear Speaker. 
Measure the resistance of the speaker circuit between the Amplifier C2 harness connector and ground. 

Is the resistance below 10K ohms? 

Yes »Replace the Right Rear Shelf Speaker in accordance with the service information. 
Perform BODY VERIFICATION TEST VER~1. (Refer to 8 - ELECTRICALJELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Replace the Amplifier in accordance with the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICALJELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B1485-CHANNEL 8 AUDIO SPEAKER OUTPUT CIRCUIT HIGH 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
• With the ignition on. 

• Set Condition: 
• The Amplifier detects a short to battery condition on the output circuit. 

Possible Causes 

(X206) RIGHT REAR SPEAKER (+) CIRCUIT SHORT TO VOLTAGE 

(X296) RIGHT REAR SPEAKER (-) CIRCUIT SHORT TO VOLTAGE 

AMPLIFIER 

Diagnostic Test 

1 . CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B148S .. CHANNEL 8 AUDIO SPEAKER OUTPUT CIRCUIT HIGH? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK FOR VOLTAGE ON THE (X206) RIGHT REAR SPEAKER (+) CIRCUIT 

Turn the ignition off. 
Disconnect the Amplifier C2 harness connector. 

Disconnect the Right Rear Speaker harness connector. 
Turn the ignition on. 

Measure for voltage on the (X206) Right Rear Speaker (+) circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (X206) Right Rear Speaker (+) circuit for a short to voltage. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Go To 3 

3. CHECK FOR VOLTAGE ON THE (X296) RIGHT REAR SPEAKER (-) CIRCUIT 

Measure for voltage on the (X296) Right Rear Speaker (-) circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (X296) Right Rear Speaker (-) circuit for a short to voltage. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 • ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Replace the Amplifier in accordance with the service information. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B1486-CHANNEL 8 AUDIO SPEAKER OUTPUT CIRCUIT OPEN 
For a complete wiring diagram Reter to Section 8W. 

• When Monitored: 
• Amplifier Bus wake-up. Amplifier reset with scan tool. 
• Set Condition: 
• The Amplifier detects an open condition on the speaker ou1put circuit. 

Possible Causes 

(X206) RIGHT REAR SPEAKER (+) CIRCUIT OPEN 

(X296) RIGHT REAR SPEAKER (-) CIRCUIT OPEN 

RIGHT REAR SPEAKER 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on. 
Tum the radio on. 
With the scan tool, erase Amplifier DTCs. 
With the scan tool, reset the amplifier. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B1486-CHANNEL 8 AUDIO SPEAKER OUTPUT CIRCUIT OPEN? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche· 
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE OPERATION OF THE RIGHT REAR SPEAKER 

Disconnect the Right Rear Speaker harness connector. 
Tum the radio on and tum the volume to mid level. 
With a voltmeter set to read in AlC voltage. measure the voltage of the Right Rear Speaker circuits in the Right 
Rear Speaker harness connector. 

Is the voltage present greater than 1 volt? 

Yes »Replace the Right Rear Speaker in accordance with the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 .. ELECTRICALJELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Go To 3 
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3. CHECK THE (X206) RIGHT REAR SPEAKER (+) CIRCUIT FOR AN OPEN 

Turn the ignition off. 
Disconnect the Amplifier C2 harness connector. 
Measure the resistance of the (X206) Right Rear Speaker (+) circuit between the Amplifier C2 harness connector 
and the Right Rear Speaker harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the (X206) Right Rear Speaker (+) circuit for an open. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

4. CHECK THE (X296) RIGHT REAR SPEAKER (-) CIRCUIT FOR AN OPEN 

Turn the ignition off. 
Disconnect the Amplifier C2 harness connector. 
Measure the resistance of the (X296) Right Rear Speaker (-) circuit between the Amplifier C2 harness connector 
and the Right Rear Speaker harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Replace the Amplifier in accordance with the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to B - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Repair the (X296) Right Rear Shelf Speaker (-) circuit for an open. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRrCAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B1487-CHANNEL 8 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED TOGETHER 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
• With the ignition on. Radio volume at 25 or higher. 
• Set Condition: 
• The amplifier detects that the output circuits are shorted together. 

Possible Causes 

(X206) RIGHT REAR SPEAKER (+) CIRCUIT SHORTED TO THE (X296) RIGHT REAR SPEAKER (-) CIRCUIT 

RIGHT REAR SHELF SPEAKER 

AMPLIFIER 

Diagnostic Test 

1. CHECK FOR AN INTERMITTENT CONDITION 

Turn the ignition on, then off, and then on again. 
With the scan tool, erase Amplifier DTCs. 
Turn the radio on. 
Turn the volume level to 25. 
With the scan tool, read Amplifier DTCs. 

Does the scan tool display active: B1487-CHANNEL 8 AUDIO SPEAKER OUTPUT CIRCUIT SHORTED 
TOGETHER? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE OPERATION OF THE RIGHT REAR SPEAKER 

Disconnect the Right Rear Speaker. 
Measure the resistance of the speaker between the two terminals. 

Is the resistance of the speaker less than 1 ohm? 

Yes »Replace the Right Rear Speaker in accordance with the service information. 
Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Go To 3 
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3. CHECK THE (X206) RIGHT REAR SPEAKER (+) CIRCUIT, AND THE (X296) RIGHT REAR SPEAKER (-) 
CIRCUITS FOR A SHORT TOGETHER 

Turn the ignition off. 

Disconnect the Amplifier C2 hamess connector. 

Measure the resistance between the (X206) Right Rear Speaker (+) circuit, and the (X296) Right Rear Speaker (-) 
circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (X206) Right Rear Speaker (+) circuit, and the (X296) Right Rear Speaker (-) circuit for a 
short together. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Replace the Amplifier in accordance with the service information. 

Perform BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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AUDIO AND VIDEO • SERVICE INFORMATION 
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AUDIO AND VIDEO - SERVICE INFORMATION 

DESCRIPTION 
Several combinations of radio receivers and speaker systems are offered. The audio system uses an ignition 
switched source of battery current so that the system will only operate when the ignition switch is in the RUN or 
ACCESSORY positions. 

A optional navigation radio (RB4) is available on this vehicle. With this system, the operator has the option of choos~ 
ing a street address, point of interest, trip itinerary as well as other features. 

The audio system includes the following components: 
• Antenna (radio, satellite) 
• Power amplifier (with premium speaker system only) 
• Radio noise suppression components 
• Radio receiver 
• Remote radio switches (if equipped) 
• Satellite receiver (if equipped) 

• Speakers 

Certain functions and features of the audio system rely upon resources shared with other electronic modules in the 
vehicle over the Programmable Communication Interface (PCl) bus network. The data bus network allows the shar
ing of sensor information. For diagnosis of these electronic modules or of the data bus network, the use of a scan 
tool and the proper Diagnostic Procedures information is recommended. 

OPERATION 
The audio system components are designed to provide audio entertainment and information through the reception. 
tuning and amplification of locally broadcast radio signals in both the Amplitude Modulating (AM) and Frequency 
Modulating (FM) commercial frequency ranges. 

The audio system components operate on battery current received through a fuse in the Totally Integrated Power 
Module (TIPM) on a fused ignition switch output (run-acc) circuit so that the system will only operate when the 
ignition switch is in the Run or Accessory positions. 

The optional navigation radio system receives GPS signals from up to eight satellites to display the position and 
direction of the vehicle. Map information is supplied through a DVD-ROM. An electronic gyro-sensor and the vehi
cle's speed sensor enable the system to display the present vehicle position even in locations where GPS signals 
may be blocked. 

When a destination is selected. the navigation system uses information from the map to quickly calculate a route. As 
the vehicle is driven along the chosen route, the operator is guided with pictorial displays and voice prompts. 

On vehicles that are equipped with the optional remote radio switches. the Instrument Cluster receives hard wired 
resistor multiplexed inputs from the remote radio switches. The programming in the Instrument Cluster allows it to 
process those inputs and send the proper messages to the radio receiver over the Programmable Communication 
Interface (PCI) bus network to control the radio volume up or down, station seek up or down, preset station 
advance, and mode advance functions. 

DIAGNOSIS AND TESTING 

AUDIO 

Any diagnosis of the Audio system should begin with the use of a scan tool. For information on the use of 
the scan tool, refer to the appropriate Diagnostic Service information. 

Refer to the appropriate wiring information. 

WARNING: Disable the airbag system before attempting any steering wheel, steering column, seat belt ten
sioner, side airbag, or instrument panel component diagnosis or service. Disconnect and isolate the battery 
negative (ground) cable, then wait two minutes for the airbag system capacitor to discharge before per
forming further diagnosis or service. This is the only sure way to disable the airbag system. Failure to take 
the proper precautions could result in accidental airbag deployment and possible personal injury. 
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AUDIO SYSTEM DIAGNOSIS TABLE 

CONDITION POSSIBLE CAUSES CORRECTION 

NO AUDIO 1. Fuse inoperative. 1. Check radio fuse and Ignition-Off Draw (100) 
fuse in the Totally Integrated Power Module 
(TIPM). Replace fuses, if required. 

2. Radio/amplifier (if 2. Check for loose or corroded radio/amplifier 
equipped) connector connector. Repair, as required. 
damaged. 

3. Wiring damaged. 3. Check for shorted or open wires. Repair wiring 
as required. 

4. Radio/amplifier (if 4. Check for continuity between radio chassis and 
equipped) ground damaged. a known good ground. There should be 

continuity. Repair ground as required. 

5. Radio/amplifier (if 5. Refer to appropriate Diagnostic Service 
equipped) inoperative. information. 

6. Speakers inoperative. 6. Refer to appropriate Diagnostic Service 
information. 

NO RADIO DISPLAY 1. Fuse inoperative. 1. Check radio fuse and Ignition-Off Draw (100) 
fuse in Totally Integrated Power Module (TIPM). 
Replace fuses as required. 

2. Radio connector 2. Check for loose or corroded radio connector. 
damaged. Repair as required. 

3. Wiring damaged. 3. Check for battery voltage at radio connector. 
Repair wiring as required. 

4. Radio ground damaged. 4. Check for continuity between radio chassis and 
a known good ground. There should be 
continuity. Repair ground as required. 

5. Radio inoperative. 5. Refer to appropriate Diagnostic Service 
information. 

CLOCK WILL NOT KEEP 1. Fuse inoperative. 1. Check Ignition-Off Draw (100) fuse in the 
SET TIME Totally Integrated Power Module (TIPM). Replace 

fuse if required. 

2. Radio connector 2. Check for loose or corroded radio connector. 
damaged. Repair as required. 

3. Wiring damaged. 3. Check for battery voltage at radio connector. 
Repair wiring as required. 

4. Radio ground damaged. 4. Check for continuity between radio chassis and 
a known good ground. There should be 
continuity. Repair ground as required. 

5. Radio inoperative. 5. Refer to appropriate Diagnostic Service 
information. 

POOR RADIO RECEPTION 1. Antenna inoperative. 1. (Refer to 8 - ELECTRICAUAUDIO/ANTENNA 
BODY & CABLE - DIAGNOSIS AND TESTING). 

2. Radio ground damaged. 2. Check for continuity between radio chassis and 
a known good ground. There should be 
continuity. Repair ground as required. 

3. Radio noise suppression 3. Repair or replace ground strap as necessary. 
inoperative or damaged. 

4. Radio inoperative. 4. Refer to appropriate Diagnostic Service 
information. 
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CONDITION POSSIBLE CAUSES CORRECTION 

SOUND DISTORTION 1. Door trim panel loose or 1. Inspect door trim panel and correct as 
(VIBRATION FROM missing fasteners. necessary. Replace any missing fasteners. 
SPEAKER AREA, BUZZING -
HUMMING) 

2. Water shield loose or 2. Inspect water shield and adjust as required. 
misaligned. 

3. Items placed in door trim 3. Remove items from door trim panel. Ensure 
panel map pockets vibrating that vibration is no longer present. 
or moving from side to side. 

NO/POOR TAPE 1. Tape damaged. 1. Insert known good tape and test operation. 
OPERATION 2. Foreign objects behind 2. Remove foreign objects and test operation. 

tape door. 

3. Cassette tape head dirty. 3. Clean head with Mopar Cassette Head 
Cleaner. 

4. Radio inoperative. 4. Refer to appropriate Diagnostic Service 
inoperative. 

NO COMPACT DISC 1. CD damaged. 1. Insert known good CD and test operation. 
OPERATION 2. Foreign material on CD. 2. Clean CD and test operation. 

3. Condensation on CD or 3. Allow temperature of vehicle interior to stabilize 
optics. and test operation. 

4. Radio inoperative. 4. Refer to appropriate Diagnostic Service 
information. 
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AMPLIFIER 

DESCRIPTION 
The optional Infinity premium speaker system includes a separate Infinity audio power amplifier. The amplifier is an 
eight-channel unit rated at 368 total output watts. The amplifier is located behind the glove box. If equipped, an 
additional amplifier rated at 140 watts is located under the center passenger seat. 

OPERATION 
The power amplifier electronically increases the frequency response of the normal audio signal output from the radio 
amplifier in order to improve the acoustic performance of the speakers. On vehicles equipped with an amplifier, the 
amplifier section of the radio becomes a pre-amplifier. 

The amplifier receives audio signal inputs for speaker channels from the radio, then sends amplified audio outputs 
through six separate channels with dedicated feed and return circuits to the individual speakers. 

REMOVAL 

INSTRUMENT PANEL MOUNTED AMPLIFiER 

CENTER SEAT MOUNTED AMPLIFIER 

INSTRUMENT PANEL MOUNTED 
1. Disconnect and isolate the battery negative cable. 

2. Remove glove box (Refer to 23 - BODY/INSTRU
MENT PANEUGLOVE BOX - REMOVAL). 

3. Remove instrument panel center bezel (Refer to 23 
BODY/INSTRUMENT PANEUINSTRUMENT 

PANEL CENTER BEZEL - REMOVAL). 

4. Disconnect electrical harness connector (4) from 
amplifier (2) 

5. Remove mounting bolts (3) and amplifier. 

CENTER SEAT MOUNTED 
1. Disconnect and isolate the battery negative cable. 

2. Raise center seat cushion to access amplifier. 

3. Remove mounting fasteners. 

4. Disconnect electrical harness connector and 
remove amplifier. 

INSTRUMENT PANEL MOUNTED 

CENTER SEAT MOUNTED 

812d709c 
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INSTALLATION 

INSTRUMENT PANEL MOUNTED AMPLIFIER 

CENTER SEAT MOUNTED AMPLIFIER 

INSTRUMENT PANEL MOUNTED 
1. Connect electrical harness connector (4) and install 

amplifier (2). 

2. Install and tighten mounting bolts (3). 

3. Install instrument panel center bezel (Refer to 23 -
BODY/INSTRUMENT PANEUINSTRUMENT 
PANEL CENTER BEZEL - INSTALLATION). 

4. Install glove box (Refer to 23 - BODY/INSTRU
MENT PANEUGLOVE BOX - INSTALLATION). 

5. Connect battery negative cable. 

CENTER SEAT MOUNTED 
1. Connect electrical harness connector and position 

amplifier. 

2. Install and tighten mounting fasteners. 

3. Lower center seat. 

4. Connect battery negative cable. 

INSTRUMENT PANEL MOUNTED 

CENTER SEAT MOUNTED 

812d709c 
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ANTENNA BODY & CABLE 

DESCRIPTION 

8A - 155 

The antenna body and cable is secured below the fender panel by the antenna cap nut through a mounting hole in 
the right front fender. The primary coaxial antenna cable is then routed beneath the fender sheet metal and through 
a entry hole in the right cowl side panel into the interior ot the vehicle. Inside the vehicle, the primary coaxial cable 
is connected to a secondary instrument panel antenna coaxial cable with an in-line connector that is located behind 
the right kick panel. The secondary coaxial cable is then routed behind the instrument panel to the back ot the 
radio. 

OPERATION 
The antenna body and cable connects the antenna mast to the radio. The radio antenna is an electromagnetic 
circuit component used to capture radio frequency signals that are broadcast by local commercial radio stations in 
both the Amplitude Modulating (AM) and Frequency Modulating (FM) frequency ranges. These electromagnetic radio 
frequency signals induce small electrical modulations into the antenna as they move past the mast. The antenna 
body transfers the weak electromagnetic radio waves induced into the rigid antenna mast into the center conductor 
of the flexible primary antenna coaxial cable. The braided outer shield of the antenna coaxial cable is grounded 
through both the antenna body and the radio chassis, effectively shielding the radio waves as they are conducted to 
the radio. The radio then tunes and amplifies the weak radio signals into stronger electrical signals in order to oper
ate the audio system speakers. 

DIAGNOSIS AND TESTING 

ANTENNA BODY AND CABLE 
The following four tests are used to diagnose the antenna with an ohmmeter: 

• Test 1 - Mast to ground test 
• Test 2 - Tip-ot-mast to tip-ot-conductor test 
• Test 3 - Body ground to battery ground test 
• Test 4 - Body ground to antenna coaxial cable shield test. 

WARNING: Disable the airbag system before attempting any steering wheel, steering column, seat belt ten
sioner, side airbag, or instrument panel component diagnosis or service. Disconnect and isolate the battery 
negative (ground) cable, then wait two minutes for the airbag system capacitor to discharge before per
forming further diagnosis or service. This is the only sure way to disable the airbag system. Failure to take 
the proper precautions could result in accidental airbag deployment and possible personal injury. 

The ohmmeter test lead connections for each test are shown in the illustration. 
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NOTE: This model has a two-piece antenna coaxial cable. Tests 2 and 4 must be conducted in two steps to 
isolate an antenna cable problem. First, test the primary antenna cable (integral to the antenna body and 
cable) from the coaxial cable connector behind the right side kick panel to the antenna body. Then, test the 
secondary antenna cable (instrument panel antenna cable) from the coaxial cable connector behind the 
right side kick panel to the coaxial cable connector at the radio. 

TEST 1 
Test 1 determines if the antenna mast is insulated 
from ground. Proceed as follows: 

1. Disconnect and isolate the antenna coaxial cable 
connector behind the right side kick panel. 

2. Touch one ohmmeter test lead to the tip of the 
antenna mast. Touch the other test lead to known 
ground. Check the ohmmeter reading for continuity. 

3. There should be no continuity. If OK, go to Test 2. 
If not OK, replace the faulty antenna body and 
cable. 

TEST 2 
Test 2 checks the antenna conductor components for 
an open circuit. This test should be performed first on 
the entire antenna circuit, from the antenna mast to 
the center conductor of the coaxial cable connector at 
the radio. If an open circuit is detected, each of the 
three antenna conductor components (antenna mast, 

2 

J898F-7 

antenna body and cable, instrument panel antenna cable) should be isolated and tested individually to locate the 
exact component that is the source of the open circuit. To begin this test, proceed as follows: 

1. Disconnect the instrument panel antenna cable coaxial connector from the back of the radio. 

2. Touch one ohmmeter test lead to the tip of the antenna mast. Touch the other test lead to the center conductor 
pin of the instrument panel antenna cable coaxial connector for the radio. Check the ohmmeter reading for con
tinuity. 

3. There should be continuity. The ohmmeter shoutd register only a fraction of an ohm resistance. High or infinite 
resistance indicates a damaged or open antenna conductor. If OK, go to Test 3. If not OK, isolate and test each 
of the individual antenna conductor components. Replace only the faulty antenna conductor component. 

TEST 3 
Test 3 checks the condition of the vehicle body ground connection. To begin this test, proceed as follows: 

1. This test must be performed with the battery positive cable disconnected from the battery. Disconnect and isolate 
both battery cables, negative cable first. 

2. Reconnect the battery negative cable. 

3. Touch one ohmmeter test lead to a good clean ground point on the vehicle fender. Touch the other test lead to 
the battery negative terminal post. Check the ohmmeter reading for continuity. 

4. There should be continuity. The ohmmeter should register less than one ohm resistance. High or infinite resis
tance indicates a loose, corroded, or damaged connection between the battery negative terminal and the vehicle 
body. If OK, go to Test 4. If not OK, check the battery negative cable connection to the vehicle body and the 
radio noise suppression ground strap connections to the engine and the vehicle body for being loose or cor
roded. Clean or tighten these connections as required. 

TEST 4 
Test 4 checks the condition of the connection between the antenna coaxial cable shield and the vehicle body ground 
as follows: 

1. Disconnect and isolate the antenna coaxial cable connector behind the right side kick panel. 
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2. Touch one ohmmeter test lead to a good clean ground point on the vehicle fender. Touch the other test lead to 
the outer crimp on the antenna coaxial cable connector. Check the ohmmeter reading for continuity. 

3. There should be continuity. The ohmmeter should register less than one ohm resistance. High or infinite resis
tance indicates a loose, corroded, or damaged connection between the antenna body and the vehicle body or 
between the antenna body and the antenna coaxial cable shield. (f not OK, clean the antenna body to fender 
mating surfaces and tighten the antenna cap nut to specifications. 

4. Check the resistance again with an ohmmeter. If the resistance is still more then one ohm, replace the faulty 
antenna body and cable. 

REMOVAL 
1. Disconnect and isolate the battery negative cable. 

2. Remove the right side kick panel. 

3. Disconnect antenna body cable (2) from instrument 
panel cable. 

4. Securely tie a suitable length of cord or twine to 
the antenna half of the coaxial cable connector. 
This cord will be used to pull the cable back into 
position during installation. 

5. Remove the antenna mast. 

6. Remove the antenna cap nut (1) using an antenna 
nut wrench (Special Tool C-4816). 

7. Remove the antenna adapter (4). 

8. With the right door open. pull the antenna body 
assembly out through the opening between the 
fender and body. 

INSTALLATION 
1. Tie the cord that was used during the removal pro

cedure to the cable being installed. 

2. Using the cord. pull the antenna cable through the 
hole in the door opening and seat grommet into 
place. 

3. Connect the antenna body and cable (2) to the 
instrument panel cable. 

4. Install the right side kick panel. 

5. Insert the antenna body through the hole in the 
fender and install adapter (4). 

6. Install and tighten the antenna cap nut (1). 

7. Install the antenna mast. 

8. Connect the battery negative cable. 

8Ocf1f44 
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ANTENNA CABLE - INSTRUMENT PANEL 

REMOVAL 
1. Disconnect and isolate the battery negative cable. 

2. Remove the glove box (Refer to 23 - BODY/IN
STRUMENT PANEUGLOVE BOX - REMOVAL). 

3. Remove the instrument panel center bezel (Refer 
to 23 - BODY/INSTRUMENT PANEUINSTRU
MENT PANEL CENTER BEZEL - REMOVAL). 

4. Remove the radio (Refer to 8 - ELECTRICAUAU
DIO/RADIO - REMOVAL). 

CAUTION: Pulling the antenna cable straight out 
of the radio without pulling on the locking antenna 
connector could damage the cable or radio. 

5. Disconnect the antenna cable by pulling the locking 
antenna connector away from the radio. 

6. Remove antenna cable from instrument panel by 
pulling on retaining fasteners. 

INSTALLATION 
1. Install antenna cable (1) to instrument panel by 

pressing retaining fasteners into position. 

2. Connect instrument panel antenna cable to 
antenna body and cable (2). 

3. Install radio (Refer to 8 - ELECTRICAUAUDIO/RA~ 
010 - INSTALLATION). 

4. Install the instrument panel center bezel (Refer to 
23 - BODY/INSTRUMENT PANEUINSTRUMENT 
PANEL CENTER BEZEL - INSTALLATION). 

5. Install the glove box (Refer to 23 - BODYIINSTRU
MENT PANEUGLOVE BOX - INSTALLATION). 

6. Connect the battery negative cable. 

)0 

S0c910dd 
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ANTENNA-SATELLITE 

DESCRIPTION 
The satellite radio antenna cable connects the roof mounted antenna to the satellite receiver. It has two connectors 
at each end and is routed above the headliner, then down the right side of the vehicle floor below the carpet. 

OPERATION 
The satellite radio antenna receives signals from orbiting satellites and sends these signals to the satellite receiver 
module. The satellite radio antenna must have open space in which to operate. Items carried on the roof, parking 
inside etc. can have an effect on the antenna's ability to receive signals. 

REMOVAL 
1. Disconnect and isolate the battery negative cable. 

2. Lower the rear portion of the headliner as neces
sary to access underside of antenna (1) (Refer to 
23 - BODY/INTERIOR/HEADLINER - REMOVAL). 

3. Disconnect the antenna cables. 

4. Remove retaining fastener. 

5. From inside the vehicle, and using a flat bladed 
tool, depress one of the retaining tabs on the 
antenna. Push up the one side of the antenna con
nector through the roof panel. Depress the other 
side of the connector and remove the antenna. 

INSTALLATION 
1. Insert wire harness through hole in roof panel (2). 

Press antenna (1) into position until both retainers 
snap into place. 

2. Install and tighten mounting fastener. 

3. Connect antenna cables. 

4. Install headliner (Refer to 23 - BODY/INTERIOR/ 
HEADLINER - INSTALLATION). 

5. Connect battery negative cable. 

613f9b54 

813f9b54 
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RADIO 

DESCRIPTION 
Available radio receivers for this vehicle include: 

• AM/FM/cassette with CD changer control feature (RBB sales code) 
• AM/FM/cassette/CDI with CD changer control feature (RAZ sales cOde) 
• AM/FM/CD with CD changer control feature (RBK sales code) 
• AM/FM/cassette/CD with CD changer control (RBY sales code) 

• AM/FM/multiple CD (ABO sales code) 
• AM/FM/CD with GPS navigation (RB4 sales code) 
• AM/FM/cassette/CD (RBY sales code) - export only 

All factory-installed radio receivers can communicate on the Programmable Communications Interface (PCI) data 
bus network. All factory-installed receivers include an electronic digital clock function. 

OPERATION 
The radio receiver operates on ignition switched battery current that is available only when the ignition switch is in 
the On or Accessory positions. The electronic digital clock function of the radio operates on fused battery current 
supplied through the 100 fuse, regardless of the ignition switch position. 

STANDARD PROCEDURE - RADIO BACKUP 
The radio hard drive (HOD) can be backed up to save customer data in the event that a radio replacement is 
required. This procedure can only be done with aU radios with a hard disk drive. All other radios do not have a HDD. 

1. Turn the ignition to RUN. engine OFF. 

2. Power on the external HOD. 

3. Connect the external HDD to the radio using the USB (Universal Serial Bus) cable. The radio display will change 
to the "Manage My Files" screen. 

4. Connect the scan tool and preform the following steps to place the radio into "Dealership Mode": 

• ECU View 

• Radio 
• Misc. Functions 

• Service Mode 

• Start 
• Next 

5. Follow the on screen instructions on the radio to back up the radio HOD. 

REMOVAL 
1. Disconnect and isolate the battery negative cable. 

2. Remove center instrument panel bezel (Refer to 23 
BODYIINSTRUMENT PANEUINSTRUMENT 

PANEL CENTER BEZEL - REMOVAL). 

3. Remove radio mounting fasteners. 
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CAUTION: Pulling the antenna cable straight out 
of the radio without pulling on the locking antenna 
connector could damage the cable or radio. 

4. Disconnect the antenna cable by pulling the locking 
antenna connector (2) away from the radio. 

5. Disconnect electrical harness connector. 

INSTALLATION 
1. Connect electrical harness connector to radio. 

)0 

80c91Odd 

81lfgeaO 

81319aaO 
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2. Install antenna cable (3) to radio (1). 

)0 

80c910dd 

3. Position radio to instrument panel. 

4. Install and tighten mounting fasteners. 

5. Install instrument panel center bezel (Refer to 23 -
BODY/INSTRUMENT PANEUINSTRUMENT 
PANEL CENTER BEZEL - INSTALLATION). 

6. Connect battery negative cable. 
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RECEIVER-SATELLITE 

REMOVAL 

NOTE: 

8A • 163 

If the owner's satellite service was active before the satellite receiver module was replaced the new satellite 
receiver module will have to be activated. The existing satellite receiver module will have to be deactivated 
before the replacement satellite receiver module can be activated. 
To activate Sirius satellite radio service, call Sirius at their toll-free number. Please have the following infor
mation available when activating a system: 
• Electronic Serial Number I Sirius Identification Number (ESN/SID) of the unit to be replaced 
• ESN/SIO of the replacement receiver 
• Vehicle Owner's name and address 
• VIN 

The ESN/SID number can be obtained through the radio display by following the steps in the satellite 
radio owners manual. 
The vehicle must be outside with the audio system powered on, in the satellite radio mode, to receive the 
activation signal. 

1. Disconnect and isolate the battery negative cable. 

2. Remove the glove box. 

3. Disconnect the antenna cable and electrical har
ness connectors. 

4. Remove the three mounting fasteners securing the 
receiver to the bracket. 

5. Remove the satellite receiver. 

INSTALLATION 

NOTE: 

8181c9f9 

If the owner's satellite service was active before the satellite receiver was replaced, the new satellite 
receiver will have to be activated. The existing satellite receiver will have to be deactivated before the 
replacement satellite receiver can be activated. 
To activate Sirius satellite radio service, call Sirius at their toll-free number. Please have the following infor
mation available when activating a system: 
• Electronic Serial Number I Sirius Identification Number (ESN/SIO) of the unit to be replaced 
• ESN/SIO of the replacement receiver 
• Vehicle Owner's name and address 
• VIN 

The ESNISID number can be obtained through the radio display by following the steps in the satellite 
radio owners manual. 
The vehicle must be outside with the audio system powered on, in the satellite radio mode, to receive the 
activation signal. 
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1. Position module and install mounting fasteners. 
Tighten fasteners. 

2. Connect antenna cable and electrical harness con
nector to receiver. 

3. Connect battery negative cable. 

8181e919 
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CABLE-SATELLITE ANTENNA 

REMOVAL 

1. Disconnect and isolate the battery negative cable. 

2. Lower the rear portion of the headliner as neces
sary to access the underside of the satellite 
antenna (2) (Refer to 23 - BODY/INTERIOR/HEAD
LINER - REMOVAL). 

3. Remove the B-pillar upper trim panel (Refer to 23 -
BODYIINTERIOR/B·PILLAR UPPER TRIM 
REMOVAL). 

4. Remove the B-pillar lower trim panel (Refer to 23 -
BODYIINTERIORlB-PILLAR LOWER TRIM 
REMOVAL). 

5. Move carpet to access cable (1). 

6. Disconnect each end of the cable. 

INSTALLATION 

1. Connect each end of the cable (1). 

2. Place carpet into position. 

3. Install the B-pillar lower trim panel (Refer to 23 -
BODYIiNTERIORlB·PILLAR LOWER TRIM 
INSTALLATION). 

4. Install the B-pillar upper trim panel Remove the 
C-pillar upper trim panel. 

5. Install the headliner (Refer to 23 - BODYIINTERI· 
ORlHEADLINER - I NSTALLATI0N). 

6. Connect the battery negative cable. 

813f9b63 

813f9b63 
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SPEAKER 

DESCRIPTION 

STANDARD 
The standard equipment speaker system includes speakers in four locations. One 15.2 X 22.8 centimeter (6 X 9 
inch) full-range speaker is located in each front door. There is also one full-range 13.3 centimeter (5.25 inch) diam
eter full-range speaker located in each rear door (quad cab) or B-pillar (regular cab). 

PREMIUM 
The optional premium speaker system features eleven Premium model speakers in seven locations. Each of the 
standard speakers is replaced with Premium model speakers. One 8.8 centimeter (3.50 inch) diameter speaker is 
located on each end of the instrument panel top pad. One 6.3 centimeter (2.50 inch) diameter speaker is located in 
the center of the instrument panel top pad. One 15.2 X 22.8 centimeter (6 X 9 inch) Premium speaker is located in 
each front door. There is also one coaxial 13.3 centimeter (5.25 inch) diameter Premium full-range speaker located 
in each rear door (quad cab) or B-pillar (regular cab). The premium speaker system also includes a power amplifier 
mounted behind the glove box. The total available power of the premium speaker system is 368 watts. If equipped, 
a 25.4 centimeter (10 inch) subwoofer is located behind the center passenger seat along with a amplifier (rated at 
150 watts) located under the center passenger seat. The total available power if equipped with the subwoofer and 
second power amplifier is 518 watts. . 

OPERATION 
Two wires connected to each speaker, one feed circuit (+) and one return circuit (-), allow the audio output signal 
electrical current to flow through the voice coil. For complete circuit diagrams, refer to the appropriate wiring infor
mation. The wiring information includes wiring diagrams, proper wire and connector repair procedures, details of 
wire harness routing and retention, connector pin-out information and location views for the various wire harness 
connectors, splices and grounds. 

DIAGNOSIS AND TESTING 

SPEAKER 
Any diagnosis of the Audio system should begin with the use of a scan tool. For information on the use of 
the scan tool, refer to the appropriate Diagnostic Service information. 

Refer to the appropriate wiring information. 

WARNING: Disable the airbag system before attempting any steering wheel, steering column, seat belt ten
sioner, side airbag, or instrument panel component diagnosis or service. Disconnect and isolate the battery 
negative (ground) cable, then wait two minutes for the airbag system capacitor to discharge before per
forming further diagnosis or service. This is the only sure way to disable the airbag system. Failure to take 
the proper precautions could result in accidental airbag deployment and possible personal injury. 

CAUTION: The speaker output of the radio is a "floating ground" system. Do not allow any speaker lead to 
short to ground, as damage to the radio and/or amplifier may result. 

1. If all speakers are inoperative, check the fuses in the Totally Integrated Power Module (TIPM). If OK, go to Step 
2. If not OK, repair the shorted circuit or component as required and replace the faulty fuse. 

2. Check the amplifier fuse (if equipped) in the TIPM. If OK, go to Step 3. If not OK, repair the shorted circuit or 
component as required and replace the faulty fuse. 

3. Turn the ignition switch to the ON position. Turn the radio receiver ON. Adjust the balance and fader control 
controls to check the performance of each individual speaker. Note the speaker locations that are not performing 
correctly. Go to Step 4. 

4. Turn the radio receiver OFF. Turn the ignition OFF. Disconnect and isolate the battery negative cable. If vehicle 
is not equipped with an amplifier, remove the radio receiver. If vehicle is equipped with an amplifier, disconnect 
wire harness connector at output side of amplifier. Go to Step 5. 
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5. Check both the speaker feed (+) circuit and return (-) circuit cavities for the inoperative speaker at the radio 
receiver wire harness connector for continuity to ground. There should be no continuity. If OK, go to Step 6. If not 
OKJ repair the shorted speaker feed (+) and/or return (-) circuits(s) to the speaker as required. 

6. Disconnect wire harness connector at the inoperative speaker. Check for continuity between the speaker feed (+) 
circuit cavities of the radio receiver wire harness connector or if equipped, the amplifier wire harness connector 
and the speaker wire harness connector. Repeat the check between the speaker return (-) circuit cavities of the 
radio receiver wire harness connector and the speaker wire harness connector. In each case, there should be 
continuity. If OK, replace the faulty speaker. If not OK, repair the open speaker feed (+) and/or return (-) cir
cuits(s) as required. 

REMOVAL 

FRONT DOOR SPEAKER 

INSTRUMENT PANEL CENTER SPEAKER 

INSTRUMENT PANEL END SPEAKER 

REAR CAB SIDE SPEAKER 

REAR DOOR SPEAKER 

SUBWOOFER - REGULAR CAB 

SUBWOOFER - QUAD CAB 

FRONT DOOR SPEAKER 
1. Disconnect and isolate the battery negative cable. 

2. Remove front door trim panel (Refer to 23 - BODYI 
DOOR - FRONTITRIM PANEL - REMOVAL). 

3. Remove mounting fasteners. 

4. Disconnect electrical harness connector and 
remove speaker. 

INSTRUMENT PANEL CENTER SPEAKER 
1. Disconnect and isolate the battery negative cable. 

2. Remove instrument panel top cover (Refer to 23 -
BODY/INSTRUMENT PANEUINSTRUMENT 
PANEL TOP COVER - REMOVAL). 

3. Remove speaker mounting fasteners. 

4. Disconnect electrical harness connector and 
remove speaker. 

FRONT DOOR SPEAKER 

INSTRUMENT PANEL CENTER SPEAKER 

INSTRUMENT PANEL END SPEAKER 

REAR CAB SIDE SPEAKER 

REAR DOOR SPEAKER 

SUBWOOFER - REGULAR CAB 

SUBWOOFER - QUAD CAB 

8Ocf1e43 

80cf1888 
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INSTRUMENT PANEL END SPEAKER 

1. Disconnect and isolate the battery negative cable. 

2. Remove instrument panel top cover (Refer to 23 -
BODY/INSTRUMENT PANEUINSTRUMENT 
PANEL TOP COVER - REMOVAL). 

3. Remove speaker mounting fasteners. 

4. Disconnect electrical harness connector and 
remove speaker. 

REAR CAB SIDE SPEAKER 
1. Disconnect and isolate the battery negative cable. 

2. Remove B-pillar lower trim (Refer to 23 - BODY/IN
TERIORlB-PILLAR LOWER TRIM - REMOVAL). 

3. Remove speaker mounting fasteners. 

4. Disconnect electrical harness connector and 
remove speaker. 

REAR DOOR SPEAKER 
1. Disconnect and isolate the battery negative cable. 

2. Remove rear door trim panel (Refer to 23 - BODY/ 
DOORS - REARITRIM PANEL - REMOVAL). 

3. Remove speaker mounting fasteners. 

4. Disconnect electrical harness connector and 
remove speaker. 

80cf1732 

80cf1e68 

80cf1e7b 
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SUBWOOFER .. REGULAR CAB 

1. Disconnect and isolate the battery negative cable. 

2. Remove mounting fasteners to subwoofer housing. 

3. Disconnect electrical harness connector. 

4. Remove subwoofer from vehicle. 

812d6f7b 
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SUBWOOFER - QUAD CAB 

1. Disconnect and isolate the battery negative cable. 

2. Raise left rear seat to access subwoofer. 

3. Disconnect electrical harness connector. 

4. Remove mounting fasteners and remove 
subwoofer. 

INSTALLATION 

FRONT DOOR SPEAKER 

INSTRUMENT PANEL CENTER SPEAKER 

INSTRUMENT PANEL END SPEAKER 

REAR CAB SIDE SPEAKER 

REAR DOOR SPEAKER 

SUBWOOFER - REGULAR CAB 

SUBWOOFER • QUAD CAB 

FRONT DOOR SPEAKER 
1. Connect electrical harness connector and install 

speaker. 

2. Install and tighten mounting fasteners. 

3. Install front door trim panel (Refer to 23 - BODY! 
DOOR· FRONTITRIM PANEL - INSTALLATrON). 

4. Connect battery negative cable. 

FRONT DOOR SPEAKER 

INSTRUMENT PANEL CENTER SPEAKER 

INSTRUMENT PANEL END SPEAKER 

REAR CAB SIDE SPEAKER 

REAR DOOR SPEAKER 

SUBWOOFER - REGULAR CAB 

SUBWOOFER - QUAD CAB 

80cf1e43 



DR ----------- AUDIO AND VIDEO - SERVICE INFORMATION 8A . 171 

INSTRUMENT PANEL CENTER SPEAKER 

1. Connect electrical harness connector and install 
speaker. 

2. Install and tighten mounting fasteners. 

3. Install instrument panel top cover (Refer to 23 -
BODY/INSTRUMENT PANEUINSTRUMENT 
PANEL TOP COVER - INSTALLATION). 

4. Connect battery negative cable. 

INSTRUMENT PANEL END SPEAKER 
1. Connect electrical harness connector and install 

speaker. 

2. Install and tighten mounting fasteners. 

3. Install instrument panel top cover (Refer to 23 -
BODY/INSTRUMENT PANEUINSTRUMENT 
PANEL TOP COVER - INSTALLATION). 

4. Connect battery negative cable. 

REAR CAB SIDE SPEAKER 
1. Connect electrical harness connector and install 

speaker. 

2. Install and tighten mounting fasteners. 

3. Install B-pillar lower trim (Refer to 23 - BODY/IN
TERIORJB-PILLAR LOWER TRIM - INSTALLA
TION). 

4. Connect battery negative cable. 

80cf1888 

aOcf1732 

8Ocf1e68 
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REAR DOOR SPEAKER 

1. Connect electrical harness connector and install 
speaker. 

2. Install and tighten mounting fasteners. 

3. Install rear door trim panel (Refer to 23 • BODYI 
DOORS - REARITRIM PANEL - INSTALLATION). 

4. Connect battery negative cable. 

SUBWOOFER - REGULAR CAB 
1. Position subwoofer housing into the vehicle. 

2. Connect electrical harness connector. 

8Ocf1e7b 

B12d6f7b 
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3. Install mounting fasteners. 

4. Connect battery negative cable. 

SUBWOOFER - QUAD CAB 
1. Position subwoofer to vehicle. 

2. Connect electrical harness connector. 

3. Install and tighten mounting fasteners. 

4. Lower seat. 

5. Connect battery negative cable. 

813f9bec 
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SUPPRESSION COMPONENTS - RADIO NOISE 

DESCRIPTION 
Radio noise suppression devices are Installed on this vehicle. Radio Frequency Interference (RFt) and ElectroMag
netic Interference (EMI) can be produced by anyon-board or external source of electromagnetic energy. These elec
tromagnetic energy sources can radiate electromagnetic signals through the air, or conduct them through the vehicle 
electrical system. 

When the audio system converts RFI or EMI to an audible acoustic wave form, it is referred to as radio noise. This 
undesirable radio noise is generally manifested in the form of "buzzing," "hissing," "popping," "clicking," "crackling," 
and/or "whirring" sounds. In most cases, RFt and EMI radio noise can be suppressed using a combination of vehicle 
and component grounding, filtering and shielding techniques. This vehicle is equipped with factory-installed radio 
noise suppression devices that were designed to minimize exposure to typical sources of RFI and EMI; thereby, 
minimizing radio noise complaints. 

Factory-installed radio noise suppression is accomplished primarily through circuitry or devices that are integral to 
the factory-installed radios, audio power amplifiers and other on-board electrical components such as generators, 
wiper motors, blower motors, and fuel pumps that have been found to be potential sources of RFI or EMI. External 
radio noise suppression devices that are used on this vehicle to control RFI or EMI, and can be serviced, include 
the following: 

• Engine-to-body ground strap - This length of braided ground strap has an eyelet terminal connector crimped 
to each end. One end is secured to the engine cylinder head(s). The other is secured to the plenum at the 
exhaust heat shield forward/outer attaching stud . 

• Resistor-type spark plugs - This type of spark plug has an internal resistor connected in series between the 
spark plug terminal and the center electrode to help reduce the production of electromagnetic radiation that 
can result in radio noise. 

OPERATION 
There are two common strategies that can be used to suppress Radio Frequency Interference (RFI) and Electro
Magnetic Interference (EMI) radio noise. The first suppression strategy involves preventing the production of RFI 
and EMI electromagnetic signals at their sources. The second suppression strategy involves preventing the recep
tion of RFI and EMI electromagnetic signals by the audio system components. 

The use of braided ground straps in key locations is part of the AFI and EMI prevention strategy. These ground 
straps ensure adequate ground paths, particularly for high current components such as many of those found in the 
starting, charging, ignition, engine control and transmission control systems. An insufficient ground path for any of 
these high current components may result in radio noise caused by induced voltages created as the high current 
seeks alternative ground paths through components or circuits intended for use by, or in close proximity to the audio 
system components or circuits. 

Preventing the reception of RFI and EMI is accomplished by ensuring that the audio system components are cor
rectly installed in the vehicle. Loose, corroded or improperly soldered wire harness connections, improperly routed 
wiring and inadequate audio system component grounding can all contribute to the reception of RFI and EMI. A 
properly grounded antenna body and radio chassis, as well as a shielded antenna coaxial cable with clean and tight 
connections will each help reduce the potential for reception of AFI and EMI. 

REMOVAL 

BED TO CAB BED TO CAB 

ENGINE TO HEAT SHIELD - 3.7L ENGINE ENGINE TO HEAT SHIELD - 3.7L ENGINE 

ENGINE TO HEAT SHIELD - 4.7L AND 5.7L ENGINE ENGINE TO HEAT SHIELD - 4.7L AND 5.7L ENGINE 
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BED TO CAB 

1. Disconnect and isolate the battery negative cable. 

2. Remove the attaching bolts and strap. 

ENGINE TO HEAT SHIELD - 3.7L ENGINE 
1. Disconnect and isolate the battery negative cable. 

2. Remove the attaching bolts (2) from the cylinder 
heads. 

3. Remove nut (3) from heat shield (1) and remove 
strap (2). 

80cf07b3 
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ENGINE TO HEAT SHIELD - 4.7L AND 5.7L ENGINE 

1. Disconnect and isolate the battery negative cable. 

2. Remove the attaching bolts (2) from the cylinder 
heads. 

3. Remove nut (3) from heat shield (1) and remove 
strap (2). 

INSTALLATION 

BED TO CAB 

ENGINE TO HEAT SHIELD 

BED TO CAB 

ENGINE TO HEAT SHIELD 

80cf01be 
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BED TO CAB 

1. Install the ground strap (3) and mounting fasteners 
(4). 

2. Tighten mounting fasteners. 

3. Connect the battery negative cable. 

ENGINE TO HEAT SHIELD 
1. Install the mounting fastener (3) and ground strap 

(2) to the heat shield (1). 

2. Tighten mounting fastener. 

3. Install the retaining bolt and ground strap to the 
engine cylinder heads. 

4. Tighten the retaining bolts. 

5. Connect the battery negative cable. 

80d07be 
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SWITCH - REMOTE RADIO 

DESCRIPTION 
Two rocker-type switches (if equipped) are mounted 
on the back (instrument panel side) of the steering 
wheel spokes. The switch on the left spoke is the seek 
switch and has seek up, seek down, and preset sta
tion advance functions. The switch on the right spoke 
is the volume control switch and has volume up, and 
volume down functions. The switch on the right spoke 
also includes a "mode" control that allows the driver to 
sequentially select AM radio, FM radio, cassette 
player. CD player or CD changer (if equipped). 

OPERATION 

BOaae039 

The six switches in the two remote radio switch units are normally open, resistor multiplexed momentary switches 
that are hard wired to the Totally Integrated Power Module (TIPM) through the clockspring. The TIPM sends a five 
volt reference signal to both switch units on one circuit, and senses the status of all of the switches by reading the 
voltage drop on a second circuit. 

When the TIPM senses an input (voltage drop) from anyone of the remote radio switches, it sends the proper 
switch status messages on the Programmable Communication Interface (PCI) data bus network to the radio 
receiver. The electronic circuitry within the radio receiver is programmed to respond to these remote radio switch 
status messages by adjusting the radio settings as requested. For diagnosis of the TIPM or the PCI data bus, the 
use of a scan tool and the proper Diagnostic Procedures information is recommended. 

DIAGNOSIS AND TESTING 

REMOTE SWITCHES 
Any diagnosis of the Audio system should begin with the use of scan tool. For information on the use of 
the scan tool, reter to the appropriate Diagnostic Service information. 

For complete circuit diagrams, refer to the appropriate wiring information. 
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WARNING: Disable the airbag system before attempting any steering wheel, steering column, seat belt ten
sioner, side airbag, or instrument panel component diagnosis or service. Disconnect and isolate the battery 
negative (ground) cable, then wait two minutes for the airbag system capacitor to discharge before per· 
forming further diagnosis or service. This is the only sure way to disable the airbag system. Failure to take 
the proper precautions could result in accidental airbag deployment and possible personal injury. 

1. Disconnect and isolate the battery negative cable. 

2. Remove the remote radio switch(es) from the 
steering wheel (Refer to 8 - ELECTRICAUAUDIO/ 
REMOTE SWITCHES - REMOVAL). 

3. Use an ohmmeter to check the switch resistances 
as shown in the Remote Radio Switch Test chart. If 
the remote radio switch resistances check OK, go 
to Step 4. If not OK, replace the faulty switch. 

REMOTE RADIO SWITCH TEST TABLE 

.. 
Switch Switch Position 

Right Volume Up 
(White) 

Right Volume Down 
(White) 

Right Mode Advance 
(White) 

Left Seek Up 
(Black) 

Left Seek Down 
(Black) 

Left Pre-Set Station 
(Black) Advance 

8Oba7793 

Resistance 

1.210 Kilohms 
± 1% 

3.010 Kilohms 
± 1% 

0.0511 Kilohms 
± 1% 

0.261 Kilohms 
± 1% 

0.681 Kilohms 
± 10/0 

0.162 Kilohms 
± 1% 

4. Connect the battery negative cable. Turn the ignition switch to the On position. Check for 5 volts at the radio 
control mux circuit cavities of the steering wheel wire harness connectors for both remote radio switches. If OK, 
go to Step 5. If not OK, repair the open or shorted radio control mux circuit to the Totally Integrated Power 
Module (TIPM) as required. 

5. Disconnect and isolate the battery negative cable. Disconnect the 22-way instrument panel wire harness con
nector from the TIPM. Check for continuity between the remote radio switch ground circuit cavities of the steering 
wheel wire harness connectors for both remote radio switches and a good ground. There should be no continuity. 
If OK, go to Step 6. If not OK, repair the shorted remote radio switch ground circuit to the TIPM as required. 

6. Check for continuity between the remote radio switch ground circuit cavities of the steering wheel wire harness 
connectors for both remote radio switches and the 22~way instrument panel wire harness connector for the TIPM. 
There should be continuity. If OK, refer to the proper Diagnostic Procedures manual to test the TIPM and the PCI 
data bus. If not OK, repair the open remote radio switch ground circuit as required. 
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REMOVAL 

WARNING: Disable the airbag system before 
attempting any steering wheel, steering column, 
seat belt tensioner, side alrbag, or Instrument 
panel component diagnosis or service. Disconnect 
and isolate the battery negative (ground) cable, 
then wait two minutes for the airbag system 
capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to 
disable the airbag system. Failure to take the 
proper precautions could result in accidental air
bag deployment and possible personal iniury. 

1. Disconnect and isolate the battery negative cable. 

2. Remove the driver airbag (Refer to 8 ~ ELECTRI
CAURESTRAINTS/DRIVER AIRBAG - REMOVAL). 

3. Remove the speed control switches (2) (Refer to 8 
- ELECTRICAUSPEED CONTROUSWITCH - REMOVAL). 

4. Unplug the wire harness connector from the remote radio switch (1). 

8Ocf2()78 

5. Depress the tabs on each side of each switch and push the switch through the rear steering wheel cover. 

INSTALLATION 

WARNING: Disable the airbag system before 
attempting any steering wheel, steering column, 
seat belt tensioner, side airbag, or instrument 
panel component diagnosis or service. Disconnect 
and isolate the battery negative (ground) cable, 
then wait two minutes for the airbag system 
capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to 
disable the airbag system. Failure to take the 
proper precautions could result in accidental air
bag deployment and possible personal injury. 

1. Install remote radio switch (1) to the steering 
wheel. 

2. Connect the wire harness to the remote radio 80cf2076 

switch. 

3. Install the speed control switches (2) (Refer to 8 ~ ELECTRICAUSPEED CONTROUSWITCH - INSTALLATION). 

4. Install the driver airbag (Refer to 8 - ELECTRICAURESTRAINTS/DRIVER AIRBAG - INSTALLATION). 

5. Connect the battery negative cable. 
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VIDEO SYSTEM 

DESCRIPTION 
The video entertainment system,. consist of: 

• Battery powered remote control 
• Two headsets 
• Video monitor/DVD Player located on the headliner. 

In addition to video DVDs, the system will play audio DVDs, audio COSt MP3 audio disc, and video CDs. There are 
plug-in jacks on the monitor/player to show video directly from a video camera, connect video games for display on 
the screen, and play music directly from a MP3 player. 

A seven inch (diagonal measurement) liquid crystal display (LCD) screen supports both 3 X 4 and 6 X 9 video 
formats. The hinged screen latches in the closed position and swings down for viewing. 

REMOVAL 

WARNING: Disable the airbag system before 
attempting any steering wheel, steering column, 
seat belt tensioner, side airbag, or instrument 
panel component diagnosis or service. Disconnect 
and isolate the battery negative (ground) cable, 
then walt two minutes for the airbag system 
capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to 
disable the airbag system. Failure to take the 
proper precautions could result in accidental air
bag deployment and possible personal injury. 

1. Disconnect and isolate the battery negative cable. 

2. Remove the two mounting fasteners. 

3. Using a trim stick, press the retaining clip at the 
rear of the monitor (3). Move the monitor from side 
to side to release from headliner (2). 

4. Disconnect electrical harness connector (1) and 
remove monitor. 
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INSTALLATION 
1. Connect electrical harness connector (1) to monitor 

(3). 

2. Position monitor and press into place. 

3. Install and tighten mounting fasteners. 

4. Connect battery negative cable. 
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CHIME/BUZZER 

DESCRIPTION 
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A chime warning system is standard factory-installed equipment. The chime warning system uses an electrome
chanical transducer and an electromechanical relay that are soldered onto the electronic circuit board inside of the 
ElectroMechanical Instrument Cluster (EMIC) (1) to provide audible indications of various vehicle conditions that 
may require the attention of the vehicle operator or occupants. The EMIC also includes the hardware and software 
necessary to serve as the electronic body control module and is sometimes referred to as the Cab Compartment 
Node or CCN. 

The electromechanical transducer generates beep tones and chime tones, while the electromechanical relay gen
erates click tones to emulate the sounds associated with conventional turn signal and hazard warning flasher oper
ation. The microprocessor-based EMIC utilizes electronic chime request messages received from other modules in 
the vehicle over the Controller Area Network (CAN) data bus along with hard wired inputs to monitor many sensors 
and switches throughout the vehicle. In response to those inputs, the circuitry and programming of the EMIC allow 
it to control the audible outputs that are produced through its on-board transducer and relay. 

The EMIC is capable of producing the following audible outputs: 
• Slow Rate Repetitive Click - Repeated click tones that are issued at a slow rate of about 50 clicks per 

minute. 
• Fast Rate Repetitive Click - Repeated click tones that are issued at a fast rate of more than about 100 clicks 

per minute. 
• Fixed Duration Beep - A short, sharp, single tactile beep tone. 
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• Single Chime Tone - A single chime tone. 
• Slow Rate Repetitive Chime - Repeated chime tones that are issued at a slow rate of about 50 chimes per 

minute. 
• Fast Rate Repetitive Chime - Repeated chime tones that are issued at a fast rate of about 180 chimes per 

minute. 

Hard wired circuitry connects the EMIC and the various chime warning system switch and sensor inputs to their 
modules and to each other through the electrical system of the vehicle. These hard wired circuits are integral to 
several wire harnesses, which are routed throughout the vehicle and retained by many different methods. These 
circuits may be connected to each other, to the vehicle electrical system and to the EMIC through the use of a 
combination of soldered splices, splice block connectors, and many different types of wire harness terminal con
nectors and insulators. Refer to the appropriate wiring information. The wiring information includes wiring diagrams, 
proper wire and connector repair procedures, further details on wire harness routing and retention, as well as pin
out and location views for the various wire harness connectors, splices and grounds. 

The EMIC chime warning system circuits and components cannot be adjusted or repaired. If the EMIC circuitry, the 
on-board transducer or the relay are damaged or ineffective, the EMIC unit must be replaced. 

OPERATION 
The chime warning system operates on battery voltage received through a fuse in the Totally Integrated Power Mod
ule (TIPM) on a non-switched fused B(+) circuit so that the system may operate regardless of the ignition switch 
position. The chime warning system also monitors the ignition switch position so that some chime features are func
tional only with the ignition switch in the ON position. while others are functional regardless of the ignition switch 
position. 

The chime warning system provides an audible indication to the vehicle operator or occupants under the following 
conditions: 

• Airbag Indicator Warning - The ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Com
partment Node/CCN) transducer will generate one short chime when the ignition switch is in the ON position, 
and an electronic message is received over the Controller Area Network (CAN) data bus from the Occupant 
Restraint Controller (ORC) requesting airbag indicator illumination. This warning will only occur following com
pletion of the airbag indicator bulb test, and will only occur once during any ignition cycle. 

• Compass Mini-Trip Computer Global Reset - The EMIC transducer will generate one short chime when the 
ignition switch is in the ON position, and an electronic message is received over the CAN data bus from the 
optional Compass Mini-Trip Computer (CMTC) requesting that the CMTC average fuel economy, trip odometer 
and distance to empty data be reset. The CMTC monitors hard wired inputs from the US/M (United States/ 
Metric) and RESET button switches to determine the proper reset messages to send to the EMIC. 

• Door Ajar Indicator Warning - The EMIC transducer will generate one short chime when the ignition switch 
is in the ON position. a hard wired input is received indicating that the status of any door ajar switch has 
changed, and an electronic message is received over the CAN data bus indicating that the vehicle is moving. 

• Electronic Stability ProgramlBrake Assist System Warning - The EMIC transducer will generate one short 
chime when the Electronic Stability Program (ESP)/Brake Assist System (BAS) has been manually disabled by 
the vehicle operator using the ESP/BAS traction control switch on the instrument panel. 

• Electronic Stability Program/Brake Assist System Fault Warning - The EMIC transducer will generate one 
short chime each time the Electronic Stability Program (ESP)/Brake Assist System (BAS) indicator is illumi
nated in the instrument cluster. This warning indicates a failure condition has been monitored affecting the 
operation of the ESP/BAS related components or circuits. This warning will only occur following completion of 
the ESP/BAS indicator bulb test, and will only occur once during any ignition cycle. 

• Engine Coolant Temperature High Warning (Diesel Engine Only) - The EMIC transducer will generate a 
single chime tone when the check gauges indicator is illuminated for a high or critical engine coolant temper
ature condition. The EMIC uses electronic engine coolant temperature messages received from the diesel 
Engine Control Module (ECM) over the CAN data bus to illuminate the check gauges indicator for a coolant 
temperature high condition. 

• Electronic Vehicle Information Center Data Reset - The EMIC transducer will generate one short chime 
when the ignition switch is in the ON position, and an electronic message is received over the CAN data bus 
from the optional Electronic Vehicle Information Center (EVIC) requesting that the EVIC average fuel economy, 
trip odometer, distance to empty or customer programmable features data be reset. The EVIC monitors hard 
wired inputs from the EVIC control push button switches to determine the proper reset messages to send to 
the EMIC. 
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• Fasten Seat Belt Indicator Warning - The EMIC transducer will generate repetitive chimes at a slow rate to 
announce that a hard wired input from the seat belt switch indicates that the driver side front seat belt is not 
fastened with the ignition switch in the ON position. The chime warning system also supports the enhanced 
seatbelt reminder (beltminder) when this feature is enabled. (Refer to 8 - ELECTRICAUINSTRUMENT CLUS
TERISEATBELT INDICATOR - OPERATION). 

• Head/Park Lamps-On Warning - The EMIC transducer will generate repetitive chimes at a fast rate to indi
cate that hard wired inputs from the driver door ajar switch, the headlamp switch, and the ignition switch indi
cate that the exterior lamps are turned ON with the driver side front door opened and the ignition switch in the 
OFF position. The chimes will continue to sound until the exterior lamps are turned OFF, the driver side front 
door is closed, or the ignition switch is turned to the ON position, whichever occurs first. 

• Key-In-Ignition Warning - The EMIC transducer will generate repetitive chimes at a fast rate to indicate that 
hard wired inputs from the driver door ajar switch, the ignition switch, and the key-in ignition switch circuitry of 
the ignition switch indicate that the key is in the ignition lock cylinder with the driver side front door open and 
the ignition switch in the OFF position. The chimes will continue to sound until the key is removed from the 
ignition lock cylinder, the driver side front door is closed, or the ignition switch is turned to the ON position, 
whichever occurs first. 

• Low Fuel Indicator Warning - The EMIC transducer will generate one short chime when the low fuel indicator 
is illuminated by the instrument cluster circuitry. This chime will only occur once during any ignition cycle. 

• Low Oil Pressure Warning (Diesel Engine Only) - The EMIC transducer will generate repetitive chimes at a 
fast rate when the check gauges indicator is illuminated for a low oil pressure condition. The EMIC uses elec
tronic engine speed and oil pressure messages received from the diesel Engine Control Module (ECM) over 
the CAN data bus indicating that the engine is running and that the oil pressure is low to illuminate the check 
gauges indicator. The chimes will continue to sound for five seconds, until the oil pressure message indicates 
that the oil pressure is not low, or until the engine speed message indicates that the engine is not running, 
whichever occurs first. This chime will only occur once during any ignition cycle. 

• Low Wash Indicator Warning - The EMIC transducer will generate one short chime when the low washer 
fluid indicator is illuminated by the instrument cluster circuitry. This chime will only occur once during any igni
tion cycle. 

• Overs peed Warning - The EMIC transducer will generate repetitive chimes at a slow rate to indicate that the 
vehicle speed is over a pre-programmed speed value. The EMIC monitors electronic vehicle speed messages 
received over the CAN data bus. This feature is only enabled on an EMIC that has been programmed with a 
Middle East Gulf Coast Country (GCC) country code. 

• Park Brake Reminder - The EMIC transducer will generate one short chime to announce that the hard wired 
input from the park brake switch and an electronic vehicle speed message received over the CAN data bus 
indicate that the park brake is applied and the vehicle is moving. This chime will repeat each time the input 
conditions are met. 

• Sentry Key Customer Learn Mode Announcement - The EMIC transducer will generate one short chime to 
confirm that an electronic Customer Learn mode message has been received over the CAN data bus to indi
cate that the Sentry Key REmote Entry Module (SKREEM) (also known as the Wireless Control Module/wCM) 
is prepared for programming additional sentry key transponders. This chime feature is only active on vehicles 
equipped with the optional Sentry Key system, and sold in a market where Customer Learn programming is an 
allowed feature. 

• Trans Overtemp Indicator Warning - On vehicles equipped with an automatic transmission only, the EMIC 
transducer will generate repetitive chimes at a slow rate when the transmission overtemp indicator is illumi
nated by the instrument cluster circuitry for a high or critical transmission fluid temperature condition. This 
chime will repeat each time the trans overtemp indicator is cycled from OFF to ON. 

• Turn Signal/Hazard Warning Flasher Emulation - The EMIC relay will generate repetitive clicks at a slow 
rate to emulate an electromechanical flasher when the turn signal or hazard warning system are operating. 
The EMIC relay will generate repetitive clicks at a fast rate to indicate that the right or left turn signals are 
operating with one or more bulbs ineffective. In either case, the clicks will continue until the turn signal and 
hazard warning systems are turned OFF. 

• Turn Signal On Warning - The EMIC transducer will generate repetitive chimes at a slow rate to indicate that 
a turn signal has been active continuously for 1.6 kilometers (1 mile) with the vehicle speed greater than 22 
kilometers-per-hour (15 miles-per hour). Vehicles built for markets other than the United States and Canada 
have a revised distance threshold of 4 kilometers (2.49 miles) for this feature. The chime will continue until the 
turn signal input becomes inactive or until the electronic vehicle speed message indicates that the speed is 



less than 22 kilometers-per-hour (15 miles-per-hour), whichever occurs first. The hazard warning flashers will 
not activate this chime feature . 

• Warning Indicator Announcement - The EMIC transducer wtll generate one short chime each time the check 
gauges indicator is illuminated by the instrument cluster circuitry. The check gauges indicator may be illumi
nated when any critical engine or transmission systems are operating outside of their normal parameters. The 
instrument cluster monitors electronic messages received over the CAN data bus to determine when to illumi
nate the check gauges indicator. 

The EMIC provides chime service for all available features in the chime warning system. The EMIC relies upon its 
internal programming, numerous hard wired inputs, and electronic message inputs received from other modules 
over the CAN data bus network to provide the chime warning system features. The internal programming of the 
EMIC determines the priority of each chime request input that is received, as well as the rate and duration of each 
chime that is to be generated. 

The hard wired circuits between components related to the chime warning system may be diagnosed using con
ventional diagnostic tools and procedures. Refer to the appropriate wiring information. The wiring information 
includes wiring diagrams, proper wire and connector repair procedures, details of wire harness routing and retention, 
connector pin-out information and location views for the various wire harness connectors, splices and grounds. 

However, conventional diagnostic methods will not prove conclusive in the diagnosis of the chime warning system or 
the electronic controls or communication between modules and other devices that provide some features of the 
chime warning system. The most reliable, efficient, and accurate means to diagnose the chime warning system or 
the electronic controls and communication related to chime warning system operation requires the use of a diag
nostic scan tool. Refer to the appropriate diagnostic information. 

DIAGNOSIS AND TES1-ING 

CHIME WARNING SYSTEM 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg .. 
ative (ground) cable, then wait two minutes for the system capaCitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

The hard wired circuits between components related to the chime warning system may be diagnosed using con
ventional diagnostic tools and procedures. Refer to the appropriate wiring information. The wiring information 
includes wiring diagrams, proper wire and connector repair procedures, details of wire harness routing and retention, 
connector pin-out information and location views for the various wire harness connectors, splices and grounds. 

However, conventional diagnostic methods will not prove conclusive in the diagnosis of the chime warning system or 
the electronic controls or communication between modules and other devices that provide some features of the 
chime warning system. The most reliable, efficient, and accurate means to diagnose the chime warning system or 
the electronic controls and communication related to chime warning system operation requires the use of a diag
nostic scan tool. Refer to the appropriate diagnostic information. 

CONDITION POSSIBLE CAUSES CORRECTION 

NO SEAT BELT WARNING 1. Ineffective seat belt switch 1. Test and repair the open driver seat belt 
CHIME WITH SEAT BELT ground circuit. switch ground circuit, if required. 

UNBUCKLED, BUT OTHER 
CHIME FEATURES OKAY 2. Ineffective seat belt switch 2. Test and repair the open seat belt switch 

sense circuit. sense circuit, if required. 

3. Ineffective seat belt switch. 3. Test and replace the seat belt switch, if 
required. 



CONDITION POSSIBLE CAUSES CORRECTION 

SEAT BELT WARNING CHIME 1. Ineffective seat belt switch 1. Test and repair the shorted seat belt 
WITH SEAT BELT BUCKLED sense circuit. switch sense circuit, if required. 

2. Ineffective seat belt switch. 2. Test and replace the seat belt switch, if 
required. 

NO KEY-IN IGNITION 1. Ineffective driver door ajar 1. Test and repair the open driver door ajar 
WARNING CHIME, BUT switch sense circuit. switch sense circuit, if required. 

OTHER CHIME FEATURES 
OKAY 2. Ineffective key-in ignition 2. Test and repair the open key-in ignition 

switch sense circuit. switch sense circuit, if required. 

3. Ineffective key-in ignition 3. Test and repair the open key-in ignition 
switch ground circuit. switch ground circuit, if required. 

4. Ineffective key-in ignition 4. Test and replace the key-in ignition 
switch. switch (ignition switch), if required. 

NO EXTERIOR LAMPS-ON 1. Ineffective driver door ajar 1. Test and repair the open driver door ajar 
WARNING CHIME, BUT switch sense circuit. switch sense circuit, if required. 
OTHER CHIME FEATURES 
OKAY 2. Ineffective headlamp switch 2. Test and repair the open headlamp 

signal circuit. switch signal circuit, if required. 

NO CHIMES AND OTHER 1. Ineffective instrument cluster 1. Test and repair the open instrument 
INSTRUMENT CLUSTER ground circuit{s). cluster ground circuits(s), if required. 
FEATURES ERRATIC OR 

DISABLED 2. Ineffective instrument cluster 2. Test and repair the open instrument 
battery feed circuit(s). cluster battery feed circuit(s}. if required. 

3. Ineffective instrument cluster 3. Test and repair the open instrument 
ignition feed circuit. cluster fused ignition switch output 

(run-start) circuit, if required. 

4. Ineffective instrument cluster. 4. Test and replace the instrument cluster, if 
required. 

NO CHIMES, BUT ALL OTHER 1. Ineffective instrument cluster. 1. Test and replace the instrument cluster, if 
INSTRUMENT CLUSTER required. 

FEATURES OKAY 
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B210D-BATTERV VOLrAGE LOW - (TIPM) 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the ignition on . 

• Set Condition: 
Battery voltage less than 9 volts for more than 15 seconds. 

Possible Causes 

RESISTANCE IN THE (A1) BATTERY POSITIVE CIRCUIT 

RESISTANCE IN THE GENERATOR CASE GROUND 

GENERATOR OPERATION 

GENERATOR FIELD CONTROL CIRCUIT OPEN 

GENERATOR FIELD CONTROL CIRCUIT SHORTED TO GROUND 

GROUND CIRCUIT OPEN 

PCM/ECM 

Diagnostic Test 

1. CHECK FOR ANY POWERTRAIN/ENGINE CONTROL MODULES DTCS 

NOTE: Make sure the battery is in good condition. Using the Midtronics Battery Tester, test the battery 
before continuing. 

NOTE: Inspect the vehicle for after market accessories that may exceed the Generator System output. 

NOTE: Make sure the generator drive belt is in good operating condition. 

NOTE: Inspect the fuses in the TIPM. If an open fuse is found, use the wire diagram/schematic as a guide, 
inspect the wiring and connectors for damage. 
Turn the ignition on. 
With the scan tool, read active PCM/ECM DTC's. 

Does the scan tool display any active DTC's? 

Yes »(Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) for the diagnostic test procedure. 

No »Check the above conditions that can cause a low voltage condition. Repair as necessary. 
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B210E-BATTERY VOLTAGE HIGH - (TIPM) 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the ignition on . 

• Set Condition: 
Battery voltage greater than 16 volts for more than 15 seconds. 

Possible Causes 

GENERATOR FIELD CONTROL CIRCUIT SHORTED TO BATTERY VOLTAGE 

GENERATOR 

PCMlECM 

Diagnostic Test 

1. CHECK FOR ANY POWERTRAINIENGINE CONTROL MODULES DTCS 

NOTE: Make sure the battery is in good condition. Using the Mldtronics Battery Testert test the battery 
before continuing. 

NOTE: Inspect the vehicle for after market accessories that may exceed the Generator System output. 

NOTE: Make sure the generator drive belt is in good operating condition. 

NOTE: Inspect the fuses in the TIPM. If an open fuse is found, use the wire diagram/schematic as a guide, 
inspect the wiring and connectors for damage. 
Turn the ignition on. 
With the scan tool, read active PCM/ECM DTC's. 

Does the scan tool display any active DTC's? 

Yes »(Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) for the diagnostic test procedure. 

No »Check the above conditions that can cause a high voltage condition. Repair as necessary. 
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B222C-VEHICLE CONFIGURATION NOT PROGRAMMED 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
With the ignition on . 

• Set Condition: 
The Totally Integrated Power Module is not configured correctly to the vehicle. 

Possible Causes 

TOTALLY INTEGRATED POWER MODULE NOT CONFIGURED CORRECTLY 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1 . CHECK FOR ACTIVE DTC 

With the scan tool, read the active DTC's. 
Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 
With the scan tool, read the active DTC's. 

Does the scan tool display this DTC as active? 

Ves »Go To 2 

No »If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con-
nectors. Look for broken, bent, pushed out, or corroded terminals. 

2. CONFIGURE THE TIPM TO THE VEHICLE 

With the scan tool enter program network configuration and program the TIPM to the vehicle configuration. 

With the scan tool, erase TIPM DTC's. 
Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 
With the scan tool, read the active DTC's. 

Does the scan tool display this DTC as active? 

Ves »Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Totally 
Integrated Power Module in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Repair is complete. 
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B2206-CU-RRENT VIN MISSINGIMISMATCH 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
With the ignition on . 

• Set Condition: 
The Totally Integrated Power Module (TIPM) will receive and monitor the VIN message from the PCM and 
record the VIN if different from the last VIN. 

INCORRECT VIN PROGRAMMED IN PCM 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. CHECK FOR ACTIVE DTC 

With the scan tool, read the active DTC's. 

Possible Causes 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 
With the scan tool, read the active DTC's. 

Does the scan tool display this DTC as active? 

Yes »Go To 2 

No »If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con-
nectors. Look for broken, bent, pushed out, or corroded terminals. 

2. CHECK VIN IN PCM 

With the scan tool compare the VIN that is programmed into the PCM to the VIN on the vehicle. 

Does the VIN programmed into the PCM match the vehicles VIN? 

Yes »Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Totally 
Integrated Power Module in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Program the correct VIN in the PCM and retest. 
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B221S-FRONT CONTROL MODULE IN-rERNAL (TOTALLY IN-rEGRATED POWER 
MODULE) 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Continuously . 

• Set Condition: 
The Totally Integrated Power Module detects an internal fault. 

Possible Causes 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. REPLACE THE TOTALLY INTEGRATED POWER MODULE IF DTC IS ACTIVE 

With the scan tool, read the active DTC's. 

Does the scan tool display this DTC as active? 

Yes »Replace and program the Totally Integrated Power Module in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con-
nectors. Look for broken, bent, pushed out, or corroded terminals. 
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C210Q-BATTERV VOLTAGE LOW (FDCM) 
For a complete wiring diagram Reter to Section 8W • 

• When Monitored: 
Continuously. 

• Set Condition: 
The Final Drive Control Module detects that -system voltage is below 9.0 volts for 60 seconds. 

INTERMITTENT BATTERY VOLTAGE LOW 

CHARGING SYSTEM DTCS PRESENT 

Possible Causes 

FINAL DRIVE CONTROL MODULE POWER CIRCUITS OPEN OR HIGH RESISTANCE 

FINAL DRIVE CONTROL MODULE 

Diagnostic Test 

1. CHARGING SYSTEM DTCS PRESENT 

Ignition on. 
With the scan tool, select View OTCs in the Powertrain Control Module. 

Are there any Charging System or related voltage DTCs present? 

Yes »Refer to the symptom list and perform any Charging System DTC diagnostic procedures before con-
tinuing with this test. 

No »Go to 2 

2. DTC IS ACTIVE 

With the scan tool. select View DTCs in the Final Drive Control Module. 

Is the status Active for this DTC? 

Yes »Go to 3 

No »Go to 5 

3. (A34) FUSED B+ CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition off. 
Disconnect the Final Drive Control Module harness connector. 
Turn the ignition on. 
With a 12-volt test light connected to ground, check the (A34) Fused 
B+ circuit in the Final Drive Control Module harness connector. 

NOTE: The test light must illuminate brightly. Compare the bright
ness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes »Go to 4 

No »Repair the (A34) Fused B+ circuit for an open circuit or high 
resistance. 
Perform the FDCM VERIFICATION TEST. (Refer to 2 -
SUSPENSION/ACTIVE CHASSIS STANDARD 
PROCEDURE). 

A 

Ai 
B1 
C1 

MODULE

FINAL 
DRIVE 

CONTROL 

(5.7LHD) 

H 

A14 
B14 
C14 

81456f5e 
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4. FINAL DRIVE CONTROL MODULE 

View repair. 

Repair 
Replace the Final Drive Control Module in accordance with the service information. 
Perform the FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE). 

5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 

Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE). 

No »Test complete. 
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C2101-BATTERV VOLTAGE HIGH (FDCM) 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Continuously . 

• Set Condition: 
The Final Drive Control Module detects that system voltage is above 16.0 volts for 10 seconds with engine 
RPM greater than 350. 

INTERMITTENT BATTERY VOLTAGE HIGH 

CHARGING SYSTEM DTCS PRESENT 

Possible Causes 

FINAL DRIVE CONTROL MODULE GROUND CIRCUITS OPEN OR HIGH RESISTANCE 

FINAL DRIVE CONTROL MODULE 

Diagnostic Test 

1. CHARGING SYSTEM OTCS PRESENT 

Ignition on. 
With the scan tool, select View DTCs in the Powertrain Control Module. 

Are there any Charging System or related voltage OTCs present? 

Yes »Refer to the symptom list and perform any Charging System DTC diagnostic procedures before con-
tinuing with this test. 

No »Go to 2 

2 . OTC IS ACTIVE 

With the scan tool, select View DTCs in the Final Drive Control Module. 

Is the status Active for this OTe? 

Yes »Go to 3 

No »Go to 5 
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3. FINAL DRIVE CONTROL MODULE GROUND CIRCUITS OPEN OR HIGH RESISTANCE 

Turn the ignition off. 
Disconnect the Final Drive Control Module harness connector. 
Turn the ignition on. 
With a 12-volt test light connected to B+, check the Ground circuits in 
the Final Drive Control Module harness connector. 

NOTE: The test light must illuminate brightly. Compare the bright
ness to that of a direct connection to the battery. 

Does the test light illuminate brightly for each of the Ground 
circuits? 

Yes »Go to 4 

No »Repair the Ground circuit(s) for an open circuit or high 
resistance. 
Perform the FDCM VERIFICATION TEST. (Refer to 2 -
SUSPENSION/ACTIVE CHASSIS STANDARD 
PROCEDURE). 

4. FINAL DRIVE CONTROL MODULE 

View repair. 

Repair 

A 

A1 
B1 
C1 

B A10 

MODULE

FINAL 
DRIVE 

CONTROL 

(5.7L HO) 

Replace the Final Drive Control Module in accordance with the service information. 

81456f97 

Perform the FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE). 

5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE). 

No »Test complete. 
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C2201-FDCM ECU INTERNAL (FDCM) 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
With the ignition on . 

• Set Condition: 
The Final Drive Control Module has detected a failure internal to the controller. 

Possible Causes 

FINAL DRIVE CONTROL MODULE 

1. FINAL DRIVE CONTROL MODULE 

The Final Drive Control Module has detected an internal failure. 

View repair 

Repair 
Replace the Final Drive Control Module in accordance with the Service Information. 
Perform the FDCM VERIFICATION TEST. (Refer to 2 - SUSPENSION/ACTIVE CHASSIS - STANDARD 
PROCEDURE). 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
The TI PM detects a short in either CAN C Bus circuit. 

Possible Causes 

(D65) CAN C BUS (+) CIRCUIT SHORTED TO GROUND 

(D64) CAN C BUS (-) CIRCUIT SHORTED TO GROUND 

(065) CAN C BUS (+) CIRCUIT SHORTED TO VOLTAGE 

(D64) CAN C BUS (-) CIRCUIT SHORTED TO VOLTAGE 

(D65) CAN C BUS (+) CIRCUIT SHORTED TO (064) CAN C BUS (-) CIRCUIT 

ANTI LOCK BRAKE MODULE 

POWERTRAIN CONTROL MODULE 

ENGINE CONTROL MODULE (DIESEL ONLY) 

FINAL DRIVE CONTROL MODULE 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
With the scan tool, record and erase TIPM DTC's. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 
With the scan tool, read active TIPM DTC's. 

Does the scan tool display U0001-CAN C BUS CIRCUIT as active? 

Ves »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 

2. ANTI LOCK BRAKE MODULE - INTERNAL SHORT 

Turn the ignition off. 

Disconnect the Antilock Brake Module harness connector. 
Turn the ignition on. 
With the scan tool, record and erase TIPM DTC's. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 
With the scan tool, read active TIPM DTC's. 

Does the scan tool display U0001-CAN C BUS CIRCUIT as active? 

Yes »Go To 3 

No »Inspect the wiring and connectors for damage or shorted circuits. If ok, replace the Antilock Brake Mod-
ule in accordance with the service information. 
Perform the ABS VERIFICATION TEST - VER 1. 
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3. POWERTRAIN CONTROL MODULE -INTERNAL SHORT 

Turn the ignition off. 
Disconnect the Powertrain Control Module C 1 harness connector. 
Turn the ignition on. 
With the scan tool, record and erase TIPM DTC's. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 
With the scan tool, read active TIPM DTC's. 

Does the scan tool display UOOO1-CAN C BUS CIRCUIT as active? 

Yes »Go To 4 

No »Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Pow· 
ertrain Control Module in accordance with the service information. 
Perform the POWERTRAIN VERIFICATION TEST 

4. ENGINE CONTROL MODULE (DIESEL ONLY) - INTERNAL SHORT 

Turn the ignition off. 

NOTE: If vehicle is not equipped with this module, answer yes to the question. 
Disconnect the Engine Control Module C1 (5.9L) or C2 (B.7l) harness connector. 
Turn the ignition on. 
With the scan tool, record and erase TIPM DTC's. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 
With the scan tool, read active TIPM DTC's. 

Does the scan tool display U0001-CAN C BUS CIRCUIT as active? 

Yes »Go To 5 

No »Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Engine 
Control Module in accordance with the service information. 
Perform the POWERTRAIN VERIFICATION TEST VER - 5 (DIESEL). 

5 .. FINAL DRIVE CONTROL MODULE (POWER WAGON ONLY) -INTERNAL SHORT 

Turn the ignition off. 

NOTE: If vehicle is not equipped with this module, answer yes to the question. 
Disconnect the Final Drive Control Module harness connectors. 
Turn the ignition on. 
With the scan tool, record and erase TIPM DTC's. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 
With the scan tooL read active TIPM DTC's. 

Does the scan tool display UOOO1-CAN C BUS CIRCUIT as active? 

Yes »Go To 6 

No »Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Final 
Drive Control Module in accordance with the service information. 
Perform the FDCM VERIFICATION TEST. 
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6. (065) CAN C BUS (+) CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 

Disconnect the Totally Integrated Power Module C6 harness connector. 
Turn the ignition on. 
Measure the voltage between the (065) CAN C _ Bus (+) circuit and 
ground. 

Is there any voltage present? 

Ves » Repair the (065) CAN C Bus (+) circuit for a short to volt-
age. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No » Go To 7 

7. (064) CAN C BUS (-) CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage between the (064) CAN C Bus (-) circuit and 
ground. 

Is there any voltage present? 

Ves » Repair the (D64) CAN C Bus (-) circuit for a short to volt-
age. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No » Go To 8 

8. (065) CAN C BUS (+) CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Measure the resistance between ground and the (D65) CAN C Bus (+) 
circuit. 

Is any resistance present? 

Ves »Repair the (065) CAN C Bus (+) circuit for a short to 
ground. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 9 
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9. (064) CAN C BUS (-) CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (D64) CAN C Bus (-) 
circuit. 

Is any resistance present? 

Yes »Repair the (D64) CAN C Bus (-) circuit for a short to 
ground. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 10 

8168cb02 

10. (065) CAN C BUS (+) CIRCUIT SHORTED TO (064) CAN C BUS (-) CIRCUIT 

Measure the resistance between the (D65) CAN C Bus (+) circuit and 
the (D64) CAN C Bus (-) circuit. 

Is any resistance present? 

Ves »Repair the (D65) CAN C Bus (+) circuit for a short to the 
(D64) CAN C Bus (-) circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES
STANDARD PROCEDURE). 

No »Inspect the wiring and connectors for damage or shorted 
circuits. If ok, replace and program the Totally Integrated 
Power Module in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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• When Monitored: 
With the ignition on and battery voltage between 10 and 16 volts. 

• Set Condition: 
The TIPM detects the (D55) CAN B Bus (+) circuit is open. 

CAN B BUS TERMINAL PUSH OUT 

SPREAD CAN B BUS TERMINAL 

(055) CAN B BUS (+) CIRCUIT OPEN 

INTERNAL OPEN IN A CAN B BUS MODULE 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 

Possible Causes 

With the scan tool, record and erase TIPM DTC's. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 
With the scan tool, read active TIPM DTC's. 

Does the scan tool display this DTC as active? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 

2. ATTEMPT TO ISOLATE THE OPEN CONDITION 

Turn the ignition on. 
Verify that all CAN B Bus modules are communicating with the scan 
tool. 

NOTE: A red X will be next to the module that is not communicat
ing, indicating that the module is not active on the Bus network. A 
green check indicates that the module is active on the Bus net
work. 
NOTE: If any module is not communicating, perform the appropri
ate no response test procedure before proceeding. 
Turn the ignition off. 
Gain access to the Totally Integrated Power Module C6 harness con
nector, but do not disconnect. 
Using a fused jumper wire, connect one end to ground and with the 
other end backprobe the (D54) CAN B Bus (-) circuit at the TIPM C6 
harness connector. 
Turn the ignition on. 

8 CCCCCCCC , 

I'OWIIlC' 

With the scan tool monitor the network status screen and document all modules that display a red X. 

Are there any red X's displayed next to the modules? 

Yes »Go To 3 

8168c291 

No »Check backprobe connection to ground, make sure it is proper. The CAN B Bus open DTC may no 
longer be active, it may be stored. Check aU module connections. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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3. ATTEMPT TO ISOLATE THE OPEN CONDITION - MULTIPLE RED X'S 

With the scan tool continue monitoring the network status screen. 

Are there multiple red X's displayed next to the modules? 

Yes »The most likely cause of this condition is an open CAN B' Bus (+) circuit between a common CAN B 
Bus splice and the modules that display the red X next to them. Using the wiring diagrams will help you 
determine where open condition exists. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Go To 4 

4. (055) CAN B BUS (+) CIRCUIT OPEN - SINGLE RED X 

Turn the ignition off. 
Disconnect the module that has the red X displayed next to it. 
Turn the ignition on. 
Measure the voltage between the (055)" CAN B Bus (+) circuit and ground. 

Is there any voltage present? 

Yes »Inspect the connector and terminal for damage, inspect for spread terminals, or push out terminals. If 
ok, replace the module that displayed the red X next to it in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Repair the (D55) CAN B Bus (+) circuit for an open between the next common splice and the module 
that has the red X displayed next to it. Using the wiring diagrams will help you determine where open 
condition exists. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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• When Monitored: 
Continuous Iy . 

• Set Condition: 
The TIPM detects the (D55) CAN B Bus (+) circuit is shorted to ground. 

Possible Causes 

(D55) CAN B BUS (+) CIRCUIT SHORTED TO GROUND 

ANY CAN B BUS MODULE 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
With the scan tool, record and erase TIPM DTC's. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 
With the scan tool, read active TIPM DTC's. 

Does the scan tool display this DTC as active? 

Ves »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 

2. CHECK THE (D55) CAN B BUS (+) CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off. 

Disconnect the Totally Integrated Power Module C6 harness connector. 
Measure the resistance between ground and the (D55) CAN B Bus (+) 
circuit. 

Is resistance below 1000.0 ohms? 

Ves »Go To 3 

No »Inspect the wiring and connectors for damage or shorted 
circuits. If ok, replace the Totally Integrated Power Module 
in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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3. (055) CAN B BUS (+) CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (D55) CAN B Bus (+) 
circuit. 
While monitoring the ohmmeter, disconnect each CAN B Bus module 
one at a time. 

NOTE: This is to determine if the short to ground is internal within 
a module or if the circuit is shorted. 

NOTE: Disconnecting an in-line connector can eliminate a module 
or group of modules from the list of possible causes for this fault. 
Refer to the wiring diagrams to assist in diagnosis. 

Is resistance below 1000.0 ohms with all the CAN B Bus mod
ules disconnected? 

Yes »Repair the (055) CAN B Bus (+) circuit for a short to 
ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

,e OClClOOClOO. 

8168cc179 

No »Replace the module that when disconnected the short to ground was eliminated, in accordance with the 
service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - 'ELECTRICAUELECTRONIC CONTROL 
MODULES· STANDARD PROCEDURE). 
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U0023-CAN B BUS (+) CIRCUIT HIGH 
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• When Monitored: 
Continuously . 

• Set Condition: 
The TIPM detects the (D55) CAN B Bus (+) circuit is shorted to voltage. 

Possible Causes 

(D55) CAN B BUS (+) CIRCUIT SHORTED TO VOLTAGE 

ANY CAN B BUS MODULE 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
With the scan tool, record and erase TIPM DTC's. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 
With the scan tool, read active TIPM DTC's. 

Does the scan tool display this DTC as active? 

Ves »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 

2. CHECK THE (055) CAN B BUS (+) CIRCUIT FOR A SHORT TO VOLTAGE 

Turn the ignition off. 
Disconnect the Totally Integrated Power Module C6 harness connector. 

Turn the ignition on. 
Measure the voltage between the (D55) CAN B Bus (+) circuit and 
ground. 

Is voltage above 10.0 volts? 

Ves »Go To 3 

No »Inspect the wiring and connectors for damage or shorted 
circuits. If ok, replace the Totally Integrated Power Module 
in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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3. (055) CAN B BUS (+) CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage between the (D55) CAN B Bus (+) circuit and 
ground. 
While monitoring the voltmeter, disconnect each CAN B Bus module 
one at a time. 

NOTE: When performing the above step, turn the ignition off (wait 
one minute) before disconnecting any module. When the module is 
disconnected turn the ignition on to check for a short to voltage. 

NOTE: This is to determine if the short to voltage is internal within 
a module or if the circuit is shorted. 

NOTE: Disconnecting an in-line connector can eliminate a module 
or group of modules from the list of possible causes for this fault. 
Refer to the wiring diagrams to assist in diagnosis. 

Is the voltage above 10.0 volts with all the CAN B Bus mod .. 
ules disconnected? 

Yes »Repair the (D55) CAN B Bus (+) circuit for a short to volt-
age. 

8168ce30 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Replace the module that when disconnected the short to voltage was eliminated, in accordance with the 
service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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• When Monitored: 
With the ignition on and battery voltage between 10 and 16 volts . 

• Set Condition: 
The TIPM detects the (D54) CAN B 8us (-) circuit is open. 

CAN B BUS TERMINAL PUSH OUT 

SPREAD CAN B BUS TERMINAL 

(D54) CAN B BUS (-) CIRCUIT OPEN 

INTERNAL OPEN IN A CAN B BUS MODULE 

Diagnostic Test 

1. TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 

Possible Causes 

With the scan tool. record and erase TIPM DTC's. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 
With the scan tool. read active TIPM DTC's. 

Does the scan tool display this DTC as active? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 

2. ATTEMPT TO ISOLATE THE OPEN CONDITION 

Turn the ignition on. 
Verify that all CAN 8 Bus modules are communicating with the scan 
tool. 

NOTE: A red X will be next to the module that is not communicat .. 
ing, indicating that the module is not active on the Bus network. A 
green check indicates that the module is active on the Bus net
work. 

NOTE: If any module is not communicating, perform the appropri
ate no response test procedure before proceeding. 
Turn the ignition off. 
Gain access to the Totally Integrated Power Module C6 harness con
nector, but do not disconnect. 
Using a fused jumper wire, connect one end to ground and with the 
other end backprobe the CAN B Bus (+) circuit at the TIPM C6 harness 
connector. 
Turn the ignition on. 

1. CCCOOt;JCI:l II 

IIIIObULI!· 

_ea 

With the scan toot monitor the network status screen and document all modules that display a red X. 

Are there any red X's displayed next to the modules? 

Yes »Go To 3 

8168d1a8 

No »Check backprobe connection to ground. make sure it is proper. The CAN 8 8us open DTC may no 
longer be active. it may be stored. Check all module connections 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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3. ATTEMPT TO ISOLATE THE OPEN CONDITION - MULTIPLE RED X'S 

With the scan tool continue monitoring the network status screen. 

Are there multiple red X's displayed next to the modules? 

Yes »The most likely cause of this condition is an open CAN B Bus (-) circuit between a common CAN B Bus 
splice and the modules that display the red X next to them. Using the wiring diagrams will help you 
determine where open condition exists. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Go To 4 

4. (054) CAN B BUS (-) CIRCUIT OPEN - SINGLE RED X 

Turn the ignition off. 
Disconnect the module that has the red X displayed next to it. 
Turn the ignition on. 
Measure the voltage between the (D54) CAN B Bus (-) circuit and ground. 

Is there any voltage present? 

Yes »Inspect the connector and terminal for damage, inspect for spread terminals, or push out terminals. If 
ok, replace the module that displayed the red X next to it in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Repair the (D54) CAN B Bus (-) circuit for an open between the next common splice and the module 
that has the red X displayed next to it. Using the wiring diagrams will help you determine where open 
condition exists. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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• When Monitored: 
Continuously . 

• Set Condition: 
The TIPM detects the (D54) CAN B Bus (-) circuit is shorted to ground. 

Possible Causes 

(054) CAN B BUS (-) CIRCUIT SHORTED TO GROUND OR TO (055) CAN B BUS (+) CIRCUIT 

ANY CAN B BUS MODULE 

TOTALLY INTEGRATED POWER MODULE 

Diag nostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 

With the scan too'. record and erase TIPM DTC's. 

Cycle the ignition from on to off 3 times. 

Turn the ignition on. 

With the scan tool, read active TIPM DTC's. 

Does the scan tool display this DTC as active? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 

2. CHECK THE (054) CAN B BUS (-) CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off. 

Disconnect the Totally Integrated Power Module C6 harness connector. 

Measure the resistance between ground and the (D54) CAN B Bus (-) 
circuit. 

Is resistance below 1000.0 ohms? 

Yes »Go To 3 

No »Go To 4 

/ 
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3. (054) CAN B BUS (-) CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (054) CAN B Bus (-) 
circuit. 
While monitoring the ohmmeter, disconnect each CAN B Bus module 
one at a time. 

NOTE: This is to determine if the short to ground is internal within 
a module or if the circuit is shorted. 

NOTE: Disconnecting an in-line connector can eliminate a module 
or group of modules from the list of possible causes for this fautt. 
Refer to the wiring diagrams to assist in diagnosis. 

Is resistance below 1000.0 ohms with all the CAN B Bus mod
ules disconnected? 

Yes »Repair the (D54) CAN B Bus (-) circuit for a short to 
ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

16 
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No »Replace the module that when disconnected the short to ground was eliminated, in accordance with the 
service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

4. CHECK THE (055) CAN B BUS (+) CIRCUIT FOR A SHORT TO THE (054) CAN B BUS (-) CIRCUIT 

Measure the resistance between the (055) CAN B Bus (+) circuit and 
(D54) CAN B Bus (-) circuit. 

Is resistance below 1000.0 ohms? 

Yes »Go To 5 

No »Inspect the wiring and connectors for damage or shorted 
circuits. If ok, replace the Totally Integrated Power Module 
in accordance with the service information. 
Perform BODY VERIFICATrON TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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5. (055) CAN B BUS (+) CIRCUIT SHORTED TO THE (054) CAN B BUS (-) CIRCUIT 

Measure the resistance between the (055) CAN B Bus (+) circuit and 
(054) CAN B Bus (-) circuit. 
While monitoring the ohmmeter, disconnect each CAN B Bus module 
one at a time. 

NOTE: This is to determine if the short together is internal within a 
module or if the circuits are shorted together. 

NOTE: Disconnecting an in-line connector can eliminate a module 
or group of modules from the list of possible causes for this fault. 
Refer to the wiring diagrams to assist in diagnosis. 

Is resistance below 1000.0 ohms with all the CAN B Bus mod .. 
ules disconnected? 

Yes »Repair the (055) CAN B Bus (+) circuit for a short to the 
(054) CAN B Bus (-) circuit. 
Perform BOOY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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No »Replace the module that when disconnected the short together was eliminated, in accordance with the 
service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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U0026-CAN B BUS (-) CIRCUIT HIGH 
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• When Monitored: 
Continuously. 

• Set Condition: 
The TIPM detects the (054) CAN B Bus (-) circuit is shorted to voltage. 

Possible Causes 

(054) CAN B BUS (-) CIRCUIT SHORTED TO VOLTAGE 

ANY CAN B BUS MODULE 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
With the scan tool, record and erase TIPM DTC's. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 
With the scan tool, read active TIPM DTC's. 

Does the scan tool display this DTC as active? 

Ves »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 

2. CHECK THE (D54) CAN B BUS (-) CIRCUIT FOR A SHORT TO VOLTAGE 

Turn the ignition off. 
Disconnect the Totany Integrated Power Module C6 harness connector. 
Turn the ignition on. 
Measure the voltage between the (054) CAN B Bus (-) circuit and 
ground. 

Is voltage above 10.0 volts? 

Yes »Go To 3 

No »Inspect the wiring and connectors for damage or shorted 
circuits. If ok, replace the Totally Integrated Power Module 
in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

16 
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3. (054) CAN B BUS (-) CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage between the (054) CAN B Bus (-) circuit and 
ground. 
While monitoring the voltmeter, disconnect each CAN B Bus module 
one at a time. 

NOTE: When performing the above step, turn the ignition off (wait 
one minute) before disconnecting any module. When the module is 
disconnected turn the ignition on to check for a short to voltage. 

NOTE: This is to determine if the short to voltage is internal within 
a module or if the circuit is shorted. 

NOTE: Disconnecting an in-line connector can eliminate a module 
or group of modules from the list of possible causes for this fault. 
Refer to the wiring diagrams to assist in diagnosis. 

Is the voltage above 10.0 volts with all the CAN B Bus mod
ules disconnected? 

Yes »Repair the (054) CAN B Bus (-) circuit for a short to volt-
age. 
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Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Replace the module that when disconnected the short to voltage was eliminated, in accordance with the 
service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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• When Monitored: 
Continuously . 

• Set Condition: 
The TIPM detects the (D55) CAN B Bus (+) circuit is shorted to the (D54) CAN B Bus (-) circuit. 

Possible Causes 

(055) CAN B BUS (+) CIRCUIT SHORTED TO THE (054) CAN B BUS (-:-) CIRCUIT 

ANY CAN B BUS MODULE 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
With the scan tool, record and erase TIPM DTC's. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 
With the scan tool, read active TIPM DTC's. 

Does the scan tool display this DTC as active? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 

2. CHECK THE (055) CAN B BUS (+) CIRCUIT FOR A SHORT TO THE (054) CAN B BUS (-) CIRCUIT 

Turn the ignition off. 
Disconnect the Totally Integrated Power Module C6 harness connector. 
Measure the resistance between the (055) CAN B Bus (+) circuit and 
(054) CAN B Bus (-) circuit. 

Is resistance below 1000.0 ohms? 

Yes »Go To 3 

No »Inspect the wiring and connectors for damage or shorted 
circuits. If ok, replace the Totally Integrated Power Module 
in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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3. (055) CAN B BUS (+) CIRCUIT SHORTED TO THE (054) CAN B BUS (-) CIRCUIT 

Measure the resistance between the (D55) CAN B Bus (+) circuit and 
(D54) CAN B Bus (-) circuit. 
While monitoring the ohmmeter, disconnect each CAN B Bus module 
one at a time. 

NOTE: This is to determine if the short together is internal within a 
module or if the circuits are shorted together. 

NOTE: Disconnecting an in-line connector can eliminate a module 
or group of modules from the list of possible causes for this fault. 
Refer to the wiring diagrams to assist in diagnosis. 

Is resistance below 1000.0 ohms with all the CAN B Bus mod-
ules disconnected? 

Yes »Repair the (D55) CAN B Bus (+) circuit for a short to the 
(054) CAN B Bus (-) circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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No »Replace the module that when disconnected the short together was eliminated, in accordance with the 
service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 • ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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U0100-LOST COMMUNICATION WITH ECM/PCM 
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• When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
100 fuse installed. 
TIPM is configured correctly . 

• Set Condition: 
Bus messages not received from the ECM/PCM for approximately 2 to 5 seconds. 

Possible Causes 

CAN B OR CAN C BUS CIRCUITS OPEN OR SHORTED 

DTCS RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 

TIPM NOT CONFIGURED CORRECTLY 

ECM/PCM POWER AND GROUND 

ECM/PCM 

MODULE THAT SET THIS DTC 

Diagnostic Test 

1. VERIFY DTC IS ACTIVE 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTCs. 

Is this DTC active? 

Yes »Go To 2 

No »Refer to the Stored Lost Communication test procedure. Refer to the Table of Contents in this section. 

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTCS 

With the scan tool, read all active DTCs from aU modules. 

NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni
tion related DTCs. 

Does the scan tool display any active DTCs to the conditions listed above? 

Yes »Diagnose and repair the DTC. Refer to the Index for a complete list of the symptoms. 

No »Go To 3 

3. VERIFY THAT THE ECM/PCM IS ACTIVE ON THE BUS 

Turn the ignition on. 
With the scan tool, select Network Diagnostics. 
Verify that the ECM/PCM is active on the bus. 

Is the ECMlPCM active on the bus? 

Ves »Go To 4 

No »Refer to the No Response test procedure. Refer to the Table of Contents in this section. 



DR ------- ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS BE - 43 

4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCS 

With the scan tool, select Network Diagnostics. 

Is there more than one module with active DTCs "Logged Against" the ECMlPCM? 

Yes »Replace/update the ECM/PCM in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 

No »Replace/update the module that set this DTC in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 



BE - 44 ELECTRONIC CONTROL MODULES .. ELEC·TRtCAL DIAGNOSTICS ------- DR 

U0101-LOST COMMUNICATION WITH TCM 
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• When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
100 fuse installed. 
TIPM is configured correctly . 

• Set Condition: 
Bus messages not received from the TCM for approximately 2 to 5 seconds. 

Possible Causes 

CAN B OR CAN C BUS CIRCUITS OPEN OR SHORTED 

DTCS RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 

TIPM NOT CONFIGURED CORRECTLY 

TCM POWER AND GROUND 

TCM 

MODULE THAT SET THIS DTC 

Diagnostic Test 

1. VERIFY OTC IS ACTIVE 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active OTCs. 

Is this DTC active? 

Yes »Go To 2 

No »Refer to the Stored Lost Communication test procedure. Refer to the Table of Contents in this section. 

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE OTCS 

With the scan tool, read all active DTCs from all modules. 

NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni
tion related DTCs. 

Does the scan tool display any active DTCs to the conditions listed above? 

Ves »Diagnose and repair the DTC. Refer to the Index for a complete list of the symptoms. 

No »Go To 3 

3. VERIFY THAT THE TCM IS ACTIVE ON THE BUS 

Turn the ignition on. 
With the scan tool, select Network Diagnostics. 
Verify that the TCM is active on the bus. 

Is the TCM active on the bus? 

Yes »Go To 4 

No »Refer to the No Response test procedure. Refer to the Table of Contents in this section. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCS 

With the scan tool, select Network Diagnostics. 

Is there more than one module with active orcs "Logged Against" the TCM? 

Yes »Replace/update the TCM (PCM) or TCM (diesel) in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 

No »Replace/update the module that set this D~C in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 
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U0114-LOST COMMUNICATION WITH FINAL DRIVE CONTROL MODULE 
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• When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
10D fuse installed. 
TIPM is configured correctly . 

• Set Condition: 
Bus messages not received from the Final Drive Control Module (FDCM) for approximately 2 to 5 seconds. 

Possible Causes 

CAN B OR CAN C BUS CIRCUITS OPEN OR SHORTED 

DTCS RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 

TIPM NOT CONFIGURED CORRECTLY 

FINAL DRIVE CONTROL MODULE POWER AND GROUND 

FINAL DRIVE CONTROL MODULE 

MODULE THAT SET THIS DTC 

Diagnostic Test 

1. VERIFY OTC IS ACTIVE 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool , read active DTCs. 

Is this OTC active? 

Yes »Go To 2 

No »Refer to the Stored Lost Communication test procedure. Refer to the Table of Contents in this section. 

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE OTCS 

With the scan tool I read all active DTCs from all modules. 

NOTE: Check for TIPM configuration~ CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni
tion related DTCs. 

Does the scan tool display any active OTCs to the conditions listed above? 

Yes »Diagnose and repair the DTC. Refer to the Index for a complete list of the symptoms. 

No »Go To 3 

3. VERIFY THAT THE FDCM IS ACTIVE ON THE BUS 

Turn the ignition on. 
With the scan tool, select Network Diagnostics. 
Verify that the FDCM is active on the bus. 

Is the FDCM active on the bus? 

Yes »Go To 4 

No »Refer to the No Response test procedure. Refer to the Table of Contents in this section. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCS 

With the scan tool, select Network Diagnostics. 

Is there more than one module with active DTCs "Logged Against" the FDCM? 

Yes »Replace/update the Final Drive Control Module in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 

No »Replace/update the module that set this DTC in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 



BE • 50 ELECTRONIC CONTROL MODULES • ELECTRICAL DIAGNOSTICS ------- DR 

U0121-LOST COMMUNrCATION WITH ANTI-LOCK BRAKE MODULE 
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• When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
100 fuse installed. 
TIPM is configured correctly. 

• Set Condition: 
Bus messages not received from the Antilock Brake Module for approximately 2 to 5 seconds. 

Possible Causes 

CAN B OR CAN C BUS CIRCUITS OPEN OR SHORTED 

DTCS RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 

TIPM NOT CONFIGURED CORRECTLY 

ANTILOCK BRAKE MODULE POWER AND GROUND 

ANTILOCK BRAKE MODULE 

MODULE THAT SET THIS DTC 

Diagnostic Test 

1. VERIFY DTC IS ACTIVE 

NOTE: Ensure the 10D fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTCs. 

Is this DTC active? 

Yes »Go To 2 

No »Refer to the Stored Lost Communication test procedure. Refer to the Table of Contents in this section. 

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTCS 

With the scan tool, read all active DTCs from all modules. 

NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni
tion related DTCs. 

Does the scan tool display any active DTCs to the conditions listed above? 

Yes »Diagnose and repair the DTC. Refer to the Index for a complete list of the symptoms. 

No »Go To 3 

3. VERIFY THAT THE ASS IS ACTIVE ON THE BUS 

Turn the ignition on. 

With the scan tool, select Network Diagnostics. 
Verify that the ABS is active on the bus. 

Is the ASS active on the bus? 

Yes »Go To 4 

No »Refer to the No Response test procedure. Refer to the Table of Contents in this section. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCS 

With the scan tool, select Network Diagnostics. 

Is there more than one module with active DTCs "Logged Against" the ABS? 

Yes »Replace/update the Antilock Brake Module in accordance with the service information. 
Perform ABS VERIFICATION TEST - VER 1. (Refer to 5 - BRAKES • DIAGNOSIS AND TESTING) 

No »Replace/update the module that set this DTC in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 
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U0126-LOST COMMUNICATION WITH SAS (STEERING ANGLE SENSOR) 
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• When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
100 fuse installed. 
TIPM is configured correctly . 

• Set Condition: 
Bus messages not received from the SAS (Steering Angle Sensor) for approximately 2 to 5 seconds. 

Possible Causes 

CAN B OR CAN C BUS CIRCUITS OPEN OR SHORTED 

DTCS RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 

TIPM NOT CONFIGURED CORRECTLY 

STEERING ANGLE SENSOR 

STEERING ANGLE SENSOR POWER AND GROUND 

MODULE THAT SET THIS DTC 

Diagnostic Test 

1. VERIFY DTC IS ACTIVE 

NOTE: Ensure the 100 fuse is Installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTCs. 

Is this DTC active? 

Yes »Go To 2 

No »Refer to the Stored Lost Communication test procedure. Refer to the Table of Contents in this section. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 • ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE OTCS 

With the scan tool, read all active DTCs from all modules. 

NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni
tion related OTCs. 

Does the scan tool display any active OTCs to the conditions listed above? 

Ves »Diagnose and repair the DTC. Refer to the Table of Contents for a complete list of the symptoms. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Go To 3 

3. VERIFY THAT THE SAS IS ACTIVE ON THE BUS 

Turn the ignition on. 
With the scan tool, select Network Diagnostics. 
Verify that the SAS is active on the bus. 

Is the SAS active on the bus? 

Yes »Go To 4 

No »(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for No 
Response diagnostic procedures. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCS 

With the scan tool, select Network Diagnostics. 

Is there more than one module with active OTCs "Logged Against" the SAS? 

Yes »Replace/update the Steering Angle Sensor (internal to the clockspring) in accordance with the service 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 • ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Replace/update the module that set this DTC in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE (TOTALLY 
INTEGRATED POWER MODULE) 
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• When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
10D fuse installed. 
TIPM is configured correctly . 

• Set Condition: 
Bus messages not received from the Front Control Module (on this vehicle, it is the Totally Integrated Power 
Module or TIPM) for approximately 2 to 5 seconds. 

Possible Causes 

CAN B BUS CIRCUITS OPEN OR SHORTED 

DTCS RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 

TIPM NOT CONFIGURED CORRECTLY 

TOTALLY INTEGRATED POWER MODULE POWER AND GROUND 

TOTALLY INTEGRATED POWER MODULE 

MODULE THAT SET THIS DTC 

Diagnostic Test 

1. VERIFY DTC IS ACTIVE 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTCs. 

Is this DTC active? 

Yes »Go To 2 

No »Refer to the Stored Lost Communication test procedure. Refer to the Table of Contents in this section. 

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTCS 

With the scan tool, read all active DTCs from all modules. 

NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni
tion related DTCs. 

Does the scan tool display any active DTCs to the conditions listed above? 

Yes »Diagnose and repair the DTC. Refer to the Index for a complete list of the symptoms. 

No »Go To 3 

3. VERIFY THAT THE TIPM IS ACTIVE ON THE BUS 

Turn the ignition on. 
With the scan tool, select Network Diagnostics. 

Verify that the TIPM is active on the bus. 

Is the TIPM active on the bus? 

Yes »Go To 4 

No »Refer to the No Response test procedure. Refer to the Table of Contents in this section. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCS 

With the scan tool, select Network Diagnostics. 

Is there more than one module with active DTCs "Logged Against" the TIPM? 

Yes »Replace/update the Totally Integrated Power Module (TIPM) in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Replace/update the module that set this DTC in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 
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U0151-LOST COMMUNICATION WITH OCCUPANT RESTRAINT CONTROLLER 
(ORC) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
100 fuse installed. 
TIPM is configured correctly. 

• Set Cond ition: 
Bus messages not received from the Occupant Restraint Controller for approximately 2 to 5 seconds. 

Possible Causes 

CAN B BUS CIRCUITS OPEN OR SHORTED 

DTCS RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 

TIPM NOT CONFIGURED CORRECTLY 

OCCUPANT RESTRAINT CONTROLLER POWER AND GROUND 

OCCUPANT RESTRAINT CONTROLLER 

MODULE THAT SET THIS DTC 

Diagnostic Test 

1 . VERIFY DTC IS ACTIVE 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTCs. 

Is this DTC active? 

Yes »Go To 2 

No »Refer to the Stored Lost Communication test procedure. Refer to the Table of Contents in this section. 

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE OTCS 

With the scan tool, read atl active DTCs from all modules. 

NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni
tion related DTCs. 

Does the scan tool display any active OTCs to the conditions listed above? 

Yes »Diagnose and repair the DTC. Refer to the Index for a complete list of the symptoms. 

No »Go To 3 

3. VERIFY THAT THE ORC IS ACTIVE ON THE BUS 

Turn the ignition on. 
With the scan tool, select Network Diagnostics. 
Verify that the ORC is active on the bus. 

Is the ORC active on the bus? 

Yes »Go To 4 

No »Refer to the No Response test procedure. Refer to the Table of Contents in this section. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCS 

With the scan tool, select Network Diagnostics. 

Is there more than one module with active DTCs ULogged Against" the ORC? 

Yes »Replace/update the Occupant Restraint Controller in accordance with the service information. 
Perform AIRBAG VERIFICATION TEST - VER 1. 

No »Replace/update the module that set this DTC in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 
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U0155-LOST COMMUNICATION WITH CLUSTERlCCN 
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EOM YES 

AMP HFM SOAR 

81a2a546 



DR ------- ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS BE - 63 

• When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
100 fuse installed. 
TIPM is configured correctly. 

• Set Condition: 
Bus messages not received from the Cluster/CCN for approximately 2 to 5 seconds. 

Possible Causes 

CAN B BUS CIRCUITS OPEN OR SHORTED 

DTCS RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 

TIPM NOT CONFIGURED CORRECTLY 

CLUSTERlCCN POWER AND GROUND 

CLUSTERlCCN 

MODULE THAT SET THE DTC 

Diagnostic Test 

1. VERIFY DTC IS ACTIVE 

NOTE: Ensure the 100 fuse Is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active OTCs. 

Is this DTC active? 

Yes »Go To 2 

No »Refer to the Stored Lost Communication test procedure. Refer to the Table of Contents in this section. 

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTCS 

With the scan tool, read active DTCs from all modules. 

NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or Igni
tion related DTCs. 

Does the scan tool display any active DTCs to the conditions listed above? 

Yes »Diagnose and repair the DTC. Refer to the Index for a complete list of the symptoms. 

No »Go To 3 

3. VERIFY THAT THE CCN IS ACTIVE ON THE BUS 

Turn the ignition on. 
With the scan tool, select Network Diagnostics. 
Verify that the CCN is active on the bus. 

Is the CCN active on the bus? 

Yes »Go To 4 

No »Refer to the No Response test procedure. Refer to the Table of Contents in this section. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCS 

With the scan tool, select Network Diagnostics. 

Is there more than one module with active DTCs "Logged Against" the CCN? 

Yes »Replace/update the Cluster (CCN) in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Replace/update the module that set this DTC in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 
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U0156-LOST COMMUNICATION WITH EOM 
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• When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
100 fuse installed. 
TIPM is configured correctly. 

• Set Condition: 
Bus messages not received from the Electronic Overhead Module (EOM) for approximately 2 to 5 seconds. 

Possible Causes 

CAN B BUS CIRCUITS OPEN OR SHORTED 

DTCS RELATED TO BATTERY VOLTAGE, IGNITION. OR VIN MESSAGES 

TIPM NOT CONFIGURED CORRECTLY 

ELECTRONIC OVERHEAD MODULE POWER OR GROUND 

ELECTRONIC OVERHEAD MODULE 

MODULE THAT SET THIS DTC 

Diagnostic Test 

1. VERIFY OTC IS ACTIVE 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTCs. 

Is this OTC active? 

Ves »Go To 2 

No »Refer to the Stored Lost Communication test procedure. Refer to the Table of Contents in this section. 

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE oTCS 

With the scan tool, read all active DTCs from all modules. 

NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni
tion related oTCs. 

Does the scan tool display any active OTCs to the conditions listed above? 

Yes »Diagnose and repair the DTC. Refer to the Index for a complete list of the symptoms. 

No »Go To 3 

3. VERIFY THAT THE EOM IS ACTIVE ON THE BUS 

Turn the ignition on. 
With the scan tool. select Network Diagnostics. 
Verify that the EOM is active on the bus. 

Is the EOM active on the bus? 

Ves »Go To 4 

No »Refer to the No Response test procedure. Refer to the Table of Contents in this section. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCS 

With the scan tool, select Network Diagnostics. 

Is there more than one module with active DTCs "Logged Against" the EOM? 

Yes »Replace/update the Electronic Overhead Module (EOM) in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Replace/update the module that set this DTC in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 
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U0164-LOST COMMUNICATION WITH HVAC CONTROL MODULE 
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• When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
100 fuse installed. 
TIPM is configured correctly. 

• Set Condition: 
Bus messages not received from the AlC Heater Control (HVAC) for approximately 2 to 5 seconds. 

Possible Causes 

CAN B BUS CIRCUITS OPEN OR SHORTED 

DTCS RELATED TO BATTERY VOLTAGE. IGNITION, OR VIN MESSAGES 

TIPM NOT CONFIGURED CORRECTLY 

AlC HEATER CONTROL POWER AND GROUND 

AlC HEATER CONTROL 

MODULE THAT SET THIS DTC 

Diagnostic Test 

1. VERIFY DTC IS ACTIVE 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTCs. 

Is this OTC active? 

Yes »Go To 2 

No »Refer to the Stored Lost Communication test procedure. Refer to the Table of Contents in this section. 

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE OTCS 

With the scan tool, read active DTCs from atl modules. 

NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni
tion related DTCs. 

Does the scan tool display any active OTCs to the conditions listed above? 

Yes »Diagnose and repair the DTC. Refer to the Index for a complete list of the symptoms. 

No »Go To 3 

3. VERIFY THAT THE HVAC IS ACTIVE ON THE BUS 

Turn the ignition on. 
With the scan tool, select Network Diagnostics. 
Verify that the HVAC is active on the bus. 

Is the HVAC active on the bus? 

Yes »Go To 4 

No »Refer to the No Response test procedure. Refer to the Table of Contents in this section. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCS 

With the scan tool, select Network Diagnostics. 

Is there more than one module with active DTCs "Logged Against" the HVAC? 

Ves »Replace/update the AlC Heater Control in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Replace/update the module that set the DTC in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 
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U0168-LOST COMMUNICATION WITH VEHICLE SECURITY CONTROL MODULE 
(SKREEMIWCM) 
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• When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
10D fuse installed. 
TIPM is configured correctly. 

• Set Condition: 
Bus messages not received from the Sentry Key Remote Entry Module (WCM) for approximately 2 to 5 sec
onds. 

Possible Causes 

CAN B BUS CIRCUITS OPEN OR SHORTED 

DTCS RELATED TO BATTERY VOLTAGE. IGNITION, OR VIN MESSAGES 

TIPM NOT CONFIGURED CORRECTLY 

SENTRY KEY REMOTE ENTRY MODULE POWER AND GROUND 

SENTRY KEY REMOTE ENTRY MODULE 

MODULE THAT SET THIS DTC 

Diagnostic Test 

1. VERIFY OTC IS ACTIVE 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTCs. 

Is this OTC active? 

Yes »Go To 2 

No »Refer to the Stored Lost Communication test procedure. Refer to the Table of Contents in this section. 

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE OTCS 

With the scan tool, read active DTCs from all modules. 

NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN MissingIMismatch, battery or igni
tion related OTCs. 

Does the scan tool display any active OTCs to the conditions listed above? 

Yes »Diagnose and repair the DTC. Refer to the Index for a complete list of the symptoms. 

No »Go To 3 

3. VERIFY THAT THE WCM IS ACTIVE ON THE BUS 

Turn the ignition on. 
With the scan tool, select Network Diagnostics. 

Verify that the WCM is active on the bus. 

Is the WCM active on the bus? 

Yes »Go To 4 

No »Refer to the No Response test procedure. Refer to the Table of Contents in this section. 
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4. CHECK FOR ADDITIONAL COMMUNICATION';RELATED DYCS 

With the scan tool, select Network Diagnostics. 

Is there more than one module with active DYCs "Logged Against" the WCM? 

Yes »Replace/update the Sentry Key Remote Entry Module in accordance with the service information. 
Perform SKREEM VERIFICATION TEST 

No »Replace/update the module that set this DTC in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 



BE - 74 ELECTRONIC CONTROL MODULES· ELECTRICAL DIAGNOSTICS ------- DR 

U0169-LOST COMMUNICATION WITH SUNROOF CONTROL MODULE 
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• When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
100 fuse installed. 
TIPM is configured correctly . 

• Set Condition: 
Bus messages not received from the Sunroof Motor/Module (SUNR) for approximately 2 to 5 seconds. 

Possible Causes 

CAN B BUS CIRCUITS OPEN OR SHORTED 

OTCS RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 

TIPM NOT CONFIGURED CORRECTLY 

SUNROOF MOTOR/MODULE POWER AND GROUND 

SUNROOF MOTOR/MODULE 

MODULE THAT SET THIS DTC 

Diagnostic Test 

1. VERIFY OTC IS ACTIVE 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTCs. 

Is this OTC active? 

Yes »Go To 2 

No »Refer to the Stored Lost Communication test procedure. Refer to the Table of Contents in this section. 

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE OTCS 

With the scan tool, read active OTCs from all modules. 

NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni
tion related OTCs. 

Does the scan tool display any active OTCs to the conditions listed above? 

Yes »Diagnose and repair the DTC. Refer to the Table of Contents for a complete list of the symptoms. 

No »Go To 3 

3. VERIFY THAT THE SUNR IS ACTIVE ON THE BUS 

Turn the ignition on. 
With the scan tool, select Network Diagnostics. 
Verify that the SUNR is active on the bus. 

Is the SUNR active on the bus? 

Yes »Go To 4 

No »Refer to the No Response test procedure. Refer to the Table of Contents in this section. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCS 

With the scan tool, select Network Diagnostics. 

Is there more than one module with active DTCs "Logged Against" the SUNR? 

Yes »Replace/update the Sunroof Motor/Module in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Replace/update the module that set this DTC in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 
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U0184-LOST COMMUNICATION WITH RADIO 
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• When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
10D fuse installed. 
TIPM is configured correctly . 

• Set Condition: 
Bus messages not received from the Radio for approximately 2 to 5 seconds. 

Possible Causes 

CAN B BUS CIRCUITS OPEN OR SHORTED 

DTCS RELATED TO BATIERY VOLTAGE, IGNITION, OR VIN MESSAGES 

TIPM NOT CONFIGURED CORRECTLY 

RADIO POWER AND GROUND 

RADIO 

MODULE THAT SET THIS DTC 

Diagnostic Test 

1 . VERIFY DTC IS ACTIVE 

NOTE: Ensure the 10D fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTCs. 

Is this DTC active? 

Yes »Go To 2 

No »Refer to the Stored Lost Communication test procedure. Refer to the Table of Contents in this section. 

2 . CHECK FOR ANY OF THE FOLLOWING ACTIVE DTCS 

With the scan tool, read active DTCs from all modules. 

NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Mlsslng/Mlsmatch, battery or igni
tion related DTCs. 

Does the scan tool display any active DTCs to the conditions listed above? 

Yes »Diagnose and repair the DTC. Refer to the Index for a complete list of the symptoms. 

No »Go To 3 

3. VERIFY THAT THE RADIO IS ACTIVE ON THE BUS 

Turn the ignition on. 
With the scan tool, select Network Diagnostics. 
Verify that the Radio is active on the bus. 

Is the Radio active on··the bus? 

Yes »Go To 4 

No »Refer to the No Response test procedure. Refer to the Table of Contents in this section. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCS 

With the scan tool, select Network Diagnostics. 

Is there more than one module with active DTCs "Logged Against" the Radio? 

Yes »Replace/update the Radio in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 ~ ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Replace/update the module that set this DTC in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 
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U0186-LOST COMMUNICATION WITH AUDIO AMPLIFIER 
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• When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
100 fuse installed. 
TIPM is configured correctly . 

• Set Condition: 
Bus messages not received from the Amplifier for approximately 2 to 5 seconds. 

Possible Causes 

CAN B BUS CIRCUITS OPEN OR SHORTED 

DTCS RELATED TO BATTERY VOLTAGE, IGNITION. OR VIN MESSAGES 

TIPM NOT CONFIGURED CORRECTLY 

AMPLIFIER POWER AND GROUND 

AMPLIFIER 

MODULE THAT SET THIS DTC 

Diagnostic Test 

1. VERIFY OTC IS ACTIVE 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTCs. 

Is this OTC active? 

Yes »Go To 2 

No »Refer to the Stored Lost Communication test procedure. Refer to the Table of Contents in this section. 

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE OTCS 

With the scan tool, read active DTCs from all modules. 

NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni
tion related OTCs. 

Does the scan tool display any active OTCs to the conditions listed above? 

Yes »Diagnose and repair the DTC. Refer to the Index for a complete list of the symptoms. 
No »Go To 3 

3. VERIFY THAT THE AMPLIFIER IS ACTIVE ON THE BUS 

Turn the ignition on. 
With the scan tool, select Network Diagnostics. 
Verify that the Amplifier is active on the bus. 

Is the Amplifier active on the bus? 

Yes »Go To 4 

No »Refer to the No Response test procedure. Refer to the Table of Contents in this section. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCS 

With the scan tool, select Network Diagnostics. 

Is there more than one module with active DTCs ULogged Against" the Amplifier? 

Yes »Replace/update the Amplifier in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Replace/update the module that set this DTC in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 
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U0195-LOST COMMUNICATION WITH SOARS 
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• When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
100 fuse installed. 
TIPM is configured correctly . 

• Set Condition: 
Bus messages not received from the Satellite Receiver (SOAR) for approximately 2 to 5 seconds. 

Possible Causes 

CAN B BUS CIRCUITS OPEN OR SHORTED 

DTCS RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 

TIPM NOT CONFIGURED CORRECTLY 

SATELLITE RECEIVER POWER AND GROUND 

SATELLITE RECEIVER 

MODULE THAT SET THIS DTC 

Diagnostic Test 

1. VERIFY DTC IS ACTIVE 

NOTE: Ensure the 100 fuse is installed and battery voltage Is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTCs. 

Is this OTC active? 

Yes »Go To 2 

No »Refer to the Stored Lost Communication test procedure. Refer to the Table of Contents in this section. 

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTCS 

With the scan tool, read active DTCs from aU modules. 

NOTE: Check for TIPM configuration, CAN Bar C hardware electrical, VIN MlsslngIMlsmatch, battery or Igni
tion related DTCs. 

Does the scan tool display any active OTCs to the conditions listed above? 

Yes »Diagnose and repair the DTC. Refer to the Index for a complete list of the symptoms. 

No »Go To 3 

3. VERIFY THAT THE SATELLITE RECEIVER IS ACTIVE ON THE BUS 

Turn the ignition on. 
With the scan tool, select Network Diagnostics. 
Verify that the SDARS is active on the bus. 

Is the SOARS active on the bus? 

Yes »Go To 4 

No »Refer to the No Response test procedure. Refer to the Table of Contents in this section. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED OTCS 

With the scan tool, select Network Diagnostics. 

Is there more than one module with active DTCs "Logged Against" the SOARS? 

Yes »Replace/update the Satellite Receiver in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Replace/update the module that set the DTC in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 
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U0196-LOST COMMUNICATION WITH VEHICLE ENTERTAINMENT CONTROL 
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• When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
10D fuse installed. 
TIPM is configured correctly. 

• Set Condition: 
Bus messages not received from the V~hicle Entertainment System (VES) for approximately 2 to 5 seconds. 

Possible Causes 

CAN B BUS CIRCUITS OPEN OR SHORTED 

DTCS RELATED TO BATIERY VOLTAGE, IGNITION, OR VIN MESSAGES 

TIPM NOT CONFIGURED CORRECTLY 

MONITORJDVD MEDIA SYSTEM 

MONITORJDVD MEDIA SYSTEM POWER AND GROUND 

MODULE THAT SET THIS DTC 

Diagnostic Test 

1. VERIFY DTC IS ACTIVE 

NOTE: Ensure the 10D fuse is installed and battery voltage Is between 10 and 16 volts before proceeding. 
With the scan toolt read active DTCs. 

Is this DTC active? 

Yes »Go To 2 

No »Refer to the Stored Lost Communication test procedure. Refer to the Table of Contents in this section. 

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE DTCS 

With the scan tool. read active DTCs from all modules. 

NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN MissingIMlsmatch, battery or igni
tion related DTCs. 

Does the scan tool display any active DTCs to the conditions listed above? 

Yes »Diagnose and repair the DTC. Refer to the Table of Contents for a complete list of the symptoms. 

No »Go To 3 

3. VERIFY THAT THE VES IS ACTIVE ON THE BUS 

Turn the ignition on. 
With the scan toolt select Network Diagnostics. 
Verify that the VES is active on the bus. 

Is the YES active on the bus? 

Yes »Go To 4 

No »Refer to the No Response test procedure. Refer to the Table of Contents in this section. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCS 

With the scan tool, select Network Diagnostics. 

Is there more than one module with active OTCs "Logged Against" the VES? 

Yes »Replace/update the Monitor/DVD Media System in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Replace/update the module that set this DTC in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 
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U0197-LOST COMMUNICATION WITH HANDS FREE PHONE MODULE 
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• When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
100 fuse installed. 
TIPM is configured correctly . 

• Set Condition: 
Bus messages not received from the HFM for approximately 2 to 5 seconds. 

Possible Causes 

CAN B BUS CIRCUITS OPEN OR SHORTED 

DTCS RELATED TO BATTERY VOLTAGE, IGNITION, OR VIN MESSAGES 

TIPM NOT CONFIGURED CORRECTLY 

HANDS FREE MODULE POWER AND GROUND 

HANDS FREE MODULE 

MODULE THAT SET THIS DTC 

Diagnostic Test 

1. VERIFY DTC IS ACTIVE 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read active DTCs. 

Is this DTC active? 

Yes »Go To 2 

No »Refer to the Stored Lost Communication test procedure. Refer to the Table of Contents in this section. 

2. CHECK FOR ANY OF THE FOLLOWING ACTIVE OTCS 

With the scan tool, read active DTCs from all modules. 

NOTE: Check for TIPM configuration, CAN B or C hardware electrical, VIN Missing/Mismatch, battery or igni
tion related DTCs. 

Does the scan tool display any active DTCs to the conditions listed above? 

Yes »Diagnose and repair the DTC. Refer to the Index for a complete list of the symptoms. 

No »Go To 3 

3. VERIFY THAT THE HFM IS ACTIVE ON THE BUS 

Turn the ignition on. 
With the scan tool, select Network Diagnostics. 
Verify that the HFM is active on the bus. 

Is the HFM active on the bus? 

Yes »Go To 4 

No »Refer to the No Response test procedure. Refer to the Table of Contents in this section. 
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4. CHECK FOR ADDITIONAL COMMUNICATION RELATED DTCS 

With the scan toolt select Network Diagnostics. 

Is there more than one module with active DTCs "Logged Against" the HFM? 

Yes »Replace/update the Hands Free Module in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Replace/update the module that set this DTC in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 
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U110S-ADDITIONAL CAN B ECU DETECTED 
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• When Monitored: 
Continuously. 

• Set Condition: 
The Totally Integrated Power Module (TIPM) detects an additional CAN B module and requires a reconfigura
tion. 

Possible Causes 

ADDITIONAL MODULE ADDED/REMOVED FROM THE CAN B BUS NETWORK 

Diagnostic Test 

1. RECONFIGURE THE TOTALLY INTEGRATED POWER MODULE 

Turn the ignition on. 
With the scan tool. select network view and press the gateway button. This will list the CAN modules on the vehicre. 
Read and record the listed modules. 
With the scan tool, select TIPM, miscellaneous functions then add/remove ECUs. 
With the scan tool, add or remove the module that was not configured in the TIPM. 
With the scan tool, erase DTC's. 
Cycle the ignition from on to off 3 times and read the active TIPM DTC's. 

Does the scan tool display this DTC as active? 

Yes »Retest system and attempt to reconfigure the TIPM. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRfCAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Repair is complete. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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*STOREO LOST COMMUNICATION OTCS 
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• When Monitored: 
With the ignition on. 
Battery voltage between 10 and 16 volts. 
10D fuse installed. 
TIPM is configured correctly . 

• Set Condition: 
Bus messages not received for approximately 2 to 5 seconds. 

Possible Causes 

CAN B BUS CIRCUITS OPEN OR SHORTED 

DTCS RELATED TO BATTERY VOLTAGE, IGNITION, OR vrN MESSAGES 

TIPM NOT CONFIGURED CORRECTLY 

POWER OR GROUND FROM THE REPORTING MODULE 

MODULE THAT SET THIS DTC 

PREVIOUS SERVICE PERFORMED WITHIN THE LAST 100 KEY CYCLES (FUSE/RELAYS REMOVED, WIRING 
SERVICE, BATTERY DISCONNECT) 

LOW BATTERY/JUMP START CONDITION 

10D FUSE WAS REMOVED DURING SHIPPING 

CHECK FOR RELATED TSBS 

Diagnostic Test 

1. VERIFY DTC IS STORED 

NOTE: Stored faults may indicate a customer perceived intermittent condition. 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
With the scan tool, read stored DTOs. 

Is this DTC stored? 

Yes »Go To 2 

No »Diagnose the active DTC. Refer to the Index for a list of the symptoms. 

2. CHECK THE ENVIRONMENTAL DATA 

With the scan tool, read the loss of communication environmental data. 

Does the loss of communication environmental odometer data match up to any of the previous service 
procedures listed in the possible causes or are their any stored CAN B or C hardware electrical, bat
tery, Ignition voltage, VIN missing/mismatch, TIPM configuration DTCs present with matching environ
mental data? 

Yes »These DTOs may have been the result of other service procedures performed. Clear OTes. 

No »Go To 3 

3. VERIFY INTERMITTENT LOST COMMUNICATION DTC - WIRING CONCERNS 

Turn the ignition on. 
With the scan tool, select Network Diagnostics. 

Is there more than one ECU with stored DTCs "Logged Against" the module and one or more lost 
communication DTCs stored in the offending module? 

Yes »Verify if the vehicle was recently in for this type of service. Otherwise. visually inspect the related wiring 
harness for chafed. pierced, pinched, and partially broken wires and the wiring harness connectors for 
broken, bent, pushed out, and corroded terminals. Repair as necessary. 

No »Go To 4 
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4. VERIFY INTERMITTENT LOST COMMUNICATION DTC - OFFENDING MODULE 

Turn the ignition on. 
With the scan tool, select Network Diagnostics. 

Is there more than one ECU with stored DTCs "Logged Against" the module and NO lost communica
tion DTCs stored in the offending module? 

Yes »Check for TSB related to this offending module. 

No »Go To 5 

5. VERIFY INTERMITTENT LOST COMMUNICATION DTC - REPORTING MODULE 

Turn the ignition on. 
With the scan tool, select Network Diagnostics. 

Is there ONLY ONE ECU with stored DTCs "Logged Against" the module? 

Yes »Check for TSB related to the module that set this DTC. 

No »Verify if the vehicle was recently in for this type of service. Otherwise, visually inspect the related wiring 
harness for chafed, pierced, pinched, and partially broken wires and the wiring harness connectors for 
broken, bent, pushed out, and corroded terminals. Repair as necessary. 
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*DIAGNOSTIC CAN C (+) ANDIOR DIAGNOSTIC CAN C (-) CIRCUITS HIGH 

I BATT 10 I 

i ~ =- ~I • =-=-=-=-=- =- =- =- =-=-=-=-=-=- =- =-=-=-=- =- =-=-=- ~ElECTRONIC~ -: r:~mTED 
I I I POWER 

I I 1 

I I I I 
I I I 
I ' I D~:NN~~~;C DI~::~~~IC I I -------T--------------I----' I ~________ _______________ -- ______ 1 

'r tOr 
052 051 
20 20 

WT~B WTfflR 

J Jcm 
r--------------l 

052 
20 

WTA.B 

00000000 

16 0 0 0 0 0 0 0 0 

MODULE. 
TOTALLY 

INTEGRATED 
POWER C6 

For a complete wiring diagram Refer to Section 8W. 

051 
20 

WTIER 

14 

UTA 
LlI' 
COI.ECTOR 

DAU LlIIIIl 
CO •• ECTOR 



8E - 98 ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS ------- DR 

• When Monitored: 
When the scan tool queries the TIPM . 

• Set Condition: 
The scan tool has detected a shorted high condition on either or both Diagnostic CAN C circuits. 

Possible Causes 

(052) DIAGNOSTIC CAN C (+) CIRCUIT SHORTED TO VOLTAGE 

(D51) DIAGNOSTIC CAN C (-) CIRCUIT SHORTED TO VOLTAGE 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1 . CHECK THE STATUS OF THE ERROR MESSAGE 

NOTE: Ensure the vehicle being tested is a CAN BUS VEHICLE. If not, false error messages may be dis .. 
played. 

NOTE: Ensure the scan tool is updated to the latest software. 
With the scan tool, record the error message. 
Disconnect the scan tool from the DLC. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 

Does the scan tool display this same error message? 

Ves »Go To 2 

No »The conditions that caused this error message to set are not present at this time. Using the wiring dia-
gram/schematic as a guide, inspect the wiring and connectors. 

2. DIAGNOSTIC CAN C CIRCUITS SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the Totally Integrated Power Module C6 harness connector. 
Disconnect the scan tool from the OLC. 
Turn the ignition on. 
Measure the voltage of the Diagnostic CAN C circuits. 

Is the voltage above 6.0 volts for either circuit? 

Ves »Repair the Diagnostic CAN C circuits for a short to voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUElECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Inspect the wiring and connectors for damage or shorted 
circuits. If ok, replace the Totally Integrated Power Module 
in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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*DIAGNOSTIC CAN C (+) SHORTED TO DIAGNOSTIC CAN C (-) 
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• When Monitored: 
When the scan tool queries the TIPM . 

• Set Condition: 
The scan tool has detected a shorted together condition on the Diagnostic CAN C circuits. 

Possible Causes 

(052) DIAGNOSTIC CAN C (+) CIRCUIT SHORTED TO (051) DIAGNOSTIC CAN C (-) CIRCUIT 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. CHECK THE STATUS OF THE ERROR MESSAGE 

NOTE: Ensure the vehicle being tested is a CAN BUS VEHICLE. If not, false error messages may be dis
played. 

NOTE: Ensure the scan tool is updated to the latest software. 
With the scan tool, record the error message. 

Disconnect the scan tool from the DLC. 

Cycle the ignition from on to off 3 times. 

Turn the ignition on. 

Does the scan tool display this same error message? 

Yes »Go To 2 

No »The conditions that caused this error message to set are not present at this time. Using the wiring dia-
gram/schematic as a guide, inspect the wiring and connectors. 

2. (052) DIAGNOSTIC CAN C (+) CIRCUIT SHORTED TO (051) DIAGNOSTIC CAN C (-) CIRCUIT 

Turn the ignition off. 

Disconnect the Totally Integrated Power Module C6 harness connector. 

Disconnect the scan too' from the DLC. 
Measure the resistance between the (052) Diagnostic CAN C (+) circuit 
and the (051) Diagnostic CAN C (-) circuit. 

Is the resistance below 100.0 ohms? 

Yes »Repair the (D52) Diagnostic CAN C (+) circuit for a short to 

No 

the (D51) Diagnostic CAN C (-) circuit. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Inspect the wiring and connectors for damage or shorted 
circuits. If ok, replace the Totally Integrated Power Module 
in accordance with the service information. 

Perform BODY VERIFICATION TEST VER 1. (Refer to 8 
- ELECTRICALJELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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*DIAGNOSTIC CAN C (+) CIRCUIT LOW 
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• When Monitored: 
When the scan tool queries the TIPM . 

• Set Condition: 
The scan tool has detected a shorted low condition on the (D52) Diagnostic CAN C (+) circuit. 

Possible Causes 

(D52) DIAGNOSTIC CAN C (+) CIRCUIT SHORTED TO GROUND 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. CHECK THE STATUS OF THE ERROR MESSAGE 

NOTE: Ensure the vehicle being tested is a CAN BUS VEHICLE. If not, false error messages may be dis
played. 

NOTE: Ensure the scan tool is updated to the latest software. 
With the scan tool, record the error message. 
Disconnect the scan tool from the DLC. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 

Does the scan tool display this same error message? 

Yes »Go To 2 

No »The conditions that caused this error message to set are not present at this time. Using the wiring dia-
gram/schematic as a guide, inspect the wiring and connectors. 

2. (052) DIAGNOSTIC CAN C (+) CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Totally Integrated Power Module C6 harness connector. 
Disconnect the scan tool from the DLC. 
Measure the resistance between ground and the (D52) Diagnostic CAN 
C (+) circuit. 

Is the resistance below 100.0 ohms? 

Yes »Repair the (D52) Diagnostic CAN C (+) circuit for a short to 

No 

ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Inspect the wiring and connectors for damage or shorted 
circuits. If ok, replace the Totally Integrated Power Module 
in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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• When Monitored: 
When the scan tool queries the TIPM . 

• Set Condition: 
The scan tool has detected a shorted low condition on the (D51) Diagnostic CAN C (-) circuit. 

Possible Causes 

(D51) DIAGNOSTIC CAN C (.) CIRCUIT SHORTED TO GROUND 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. CHECK THE STATUS OF THE ERROR MESSAGE 

NOTE: Ensure the vehicle being tested is a CAN BUS VEHICLE. If not, false error messages may be dis
played. 
NOTE: Ensure the scan tool is updated to the latest software. 
With the scan tool, record the error message. 
Disconnect the scan tool from the DLC. 
Cycle the ignition from on to off 3 times. 

Turn the ignition on. 

Does the scan tool display this same error message? 

Yes »Go To 2 

No »The conditions that caused this error message to set are not present at this time. Using the wiring dia-
gram/schematic as a guide, inspect the wiring and connectors. 

2. (051) DIAGNOSTIC CAN C (-) CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Totally Integrated Power Module C6 harness connector. 

Disconnect the scan tool from the DLC. 
Measure the resistance between ground and the (D51) Diagnostic CAN 
C (-) circuit. 

Is the resistance below 100.0 ohms? 

Yes 

No 

» Repair the (D51) Diagnostic CAN C (-) circuit for a short to 
ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
_ ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Inspect the wiring and connectors for damage or shorted 
circuits. If ok, replace the Totally Integrated Power Module 
in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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*DIAGNOSTIC CAN C (+) CIRCUIT OPEN 
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• When Monitored: 
When the scan tool queries the TIPM . 

• Set Condition: 
The scan tool has detected an open condition on the (D52) Diagnostic CAN C (+) circuit. 

(D52) DIAGNOSTIC CAN C (+) CIRCUIT OPEN 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

Possible Causes 

1. CHECK THE STATUS OF THE ERROR MESSAGE 

NOTE: Ensure the vehicle being tested is a CAN BUS VEHICLE. If not, false error messages may be dis
played. 

NOTE: Ensure the scan tool is updated to the latest software. 
With the scan tool, record the error message. 
Disconnect the scan tool from the DLC. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 

Does the scan tool display this same error message? 

Ves »Go To 2 

No »The conditions that caused this error message to set are not present at this time. Using the wiring dia-
gram/schematic as a guide, inspect the wiring and connectors. 

2. (052) DIAGNOSTIC CAN C (+) CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Totally Integrated Power Module C6 harness connector. 
Disconnect the scan tool from the DLC. 
Measure the resistance of the (D52) Diagnostic CAN C (+) circuit 
between the TIPM connector and the DLC. 

Is the resistance below 5.0 ohms? 

Ves »Inspect the wiring and connectors for damage or shorted 
circuits. If ok, replace the Totally Integrated Power Module 
in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Repair the (D52) Diagnostic CAN C (+) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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*DIAGNOSTIC CAN C (-) CIRCUIT OPEN 
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• When Monitored: 
When the scan tool queries the TIPM. 

• Set Condition = 

The scan tool has detected an open condition on the (D51) Diagnostic CAN C (-) circuit. 

(D51) DIAGNOSTIC CAN C (-) CIRCUIT OPEN 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

Poss.ble Causes 

1. CHECK THE STATUS OF THE ERROR MESSAGE 

NOTE: Ensure the vehicle being tested is a CAN BUS VEHICLE. If not, false error messages may be dis
played. 
NOTE: Ensure the scan tool is updated to the latest software. 
With the scan tool, record the error message. 
Disconnect the scan tool from the DLC. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 

Does the scan tool display this same error message? 

Yes »Go To 2 

No »The conditions that caused this error message to set are not present at this time. Using the wiring dia-
gram/schematic as a guide, inspect the wiring and connectors. 

2. (051) DIAGNOSTIC CAN C (-) CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Totally Integrated Power Module C6 harness connector. 
Disconnect the scan tool from the DLC. 
Measure the resistance of the (D51) Diagnostic CAN C (-) circuit 
between the TIPM connector and the DLC. 

Is the resistance below 5.0 ohms? 

Yes »Inspect the wiring and connectors for damage or shorted 
circuits. If ok, replace the Totally Integrated Power Module 
in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Repair the (D51) Diagnostic CAN C (-) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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*BOTH DIAGNOSTIC CAN C (+) AND DIAGNOSTIC CAN C (-) CIRCUITS OPEN 
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• When Monitored: 
When the scan tool queries the TIPM . 

• Set Condition: 
The scan tool has detected an open condition on both Diagnostic CAN C circuits. 

(D52) DIAGNOSTIC CAN C (+) CIRCUIT OPEN 

(D51) DIAGNOSTIC CAN C (-) CIRCUIT OPEN 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

Possible Causes 

1. CHECK THE STATUS OF THE ERROR MESSAGE 

NOTE: Ensure the vehicle being tested is a CAN BUS VEHICLE. If not, false error messages may be dis
played. 
NOTE: Ensure the scan tool is updated to the latest software. 
With the scan tool, record the error message. 
Disconnect the scan tool from the DLC. 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 

Does the scan tool display this same error message? 

Yes »Go To 2 
No »The conditions that caused this error message to set are not present at this time. Using the wiring dia-

gram/schematic as a guide. inspect the wiring and connectors. 

2. (052) DIAGNOSTIC CAN C (+) CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Totally Integrated Power Module C6 harness connector. 
Disconnect the scan tool from the DLC. 

NOTE: Check the connectors at both the OLC and the TIPM. 
Measure the resistance of the (D52) Diagnostic CAN C (+) circuit 
between the TIPM connector and the DLC. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 
No »Repair the (D52) Diagnostic CAN C (+) circuit for an open. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

18 DOOOOOCC II 
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3. (051) DIAGNOSTIC CAN C (-) CIRCUIT OPEN . 

Measure the resistance of the (D51) Diagnostic CAN C (-) circuit 
between the TIPM connector and the DLC. 

Is the resistance below 5.0 ohms? 

Yes »Inspect the wiring and connectors for damage or shorted 

No 

circuits. If ok, replace the Totally Integrated Power Module 
in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Repair the (D51) Diagnostic CAN C (-) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

• c c c c c c ~10 
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*NO RESPONSE FROM ABS (ANTILOCK BRAKE MODULE) 
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Possible Causes 

(A107) (A111) FUSED B(+) CIRCUIT OPEN OR SHORTED 

(Z107) (Z127) GROUND CIRCUIT OPEN 

(F202) FUSED IGNITION SWITCH OUTPUT CIRCUIT OPEN OR SHORTED 

(D65) CAN C BUS (+) CIRCUIT OPEN 

(D64) CAN C BUS (-) CIRCUIT OPEN 

ANTILOCK BRAKE MODULE 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU view. 

NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 

NOTE: Check the TIPM for any active CAN C hardware DTCs, perform DTC before proceeding. 

Does the scan tool display a red X next to the module? 

Yes »Go To 2 

No »The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con
nectors for broken, bent, pushed out, and corroded terminals. 

2. (A107) (A111) FUSED B(+) CIRCUIT OPEN OR SHORTED 

Turn the ignition off. 
Disconnect the Antilock Brake Module harness connector. 
Using a 12-volt test light connected to ground, check each (A 107) and 
(A111) Fused 8(+) circuit. 

Does the test light illuminate brightly for each circuit? 

Yes »Go To 3 

No »Repair the (A107) or (A111) Fused 8(+) circuit for an open 
or short. 
Perform ABS VERIFICATION TEST - VER 1. 
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3. (Z107) (Z127) GROUND CIRCUIT OPEN 

Using a 12-volt test light connected to 12-volts, check each (Z107) and 
(Z127) ground circuit. 

Does the test light illuminate brightly for each circuit? 

Yes »Go To 4 

No »Repair the (Z107) or (Z127) ground circuit for an open. 
Perform ABS VERIFICATION TEST - VER 1. 

4. (F202) FUSED IGNITION SWITCH OUTPUT CIRCUIT OPEN OR SHORTED 

Turn the ignition on. 
Using a 12-volt test light connected to ground, check the (F202) Fused 
Ignition Switch Output circuit. 

Does the test light illuminate brightly? 

Yes »Go To 5 

No »Repair the (F202) Fused Ignition Switch Output circuit for 
an open or short. 
Perform ABS VERIFICATION TEST - VER 1. 
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5. (065) CAN C BUS (+) CIRCUIT OPEN 

Turn the ignition off. 

Disconnect the TIPM C6 harness connector. 

Measure the resistance of the (065) CAN C Bus (+) circuit between the 
TIPM connector and the Antilock Brake Module connector. 

Is resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the (065) CAN C Bus (+) circuit for an open. 

Perform ABS VERIFICATION TEST - VER 1. 

6. (064) CAN C BUS (-) CIRCUIT OPEN 

Measure the resistance of the (D64) CAN C Bus (-) circuit between the 
TIPM connector and the Antilock Brake Module connector. 

Is resistance below 5.0 ohms? 

Yes »Replace the Antilock Brake Module in accordance with the 
service information. 

Perform ASS VERIFICATION TEST - VER 1. 

No »Repair the (064) CAN C Bus (-) circuit for an open. 

Perform ABS VERIFICATION TEST - VER 1. 
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*NO RESPONSE FROM AMP (AMPLIFIER) 
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For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 

(A116) FUSED B (+) CIRCUIT OPEN OR SHORTED 

(Z513) (Z907) GROUND CIRCUITS OPEN 

(D55) AND (D54) CAN B BUS CIRCUITS OPEN 

AMPLIFIER 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU view. 

NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 

Does the scan tool display a red X next to the module? 

Yes »Go To 2 

No »The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con
nectors for broken, bent, pushed out, and corroded terminals. 

2. (A116) FUSED B(+) CIRCUIT OPEN OR SHORTED 

Turn the ignition off. 
Disconnect the Radio Amplifier C1 harness connector. 
Using a 12-volt test light connected to ground. check each (A116) 
Fused B(+) circuit. 

Does the test light illuminate brightly for each circuit? 

Yes »Go To 3 

No »Repair the Fused B{ +) circuit for an open or short. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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3. (Z513) (Z907) GROUND CIRCUITS OPEN 

Using a 12-volt test light connected to 12-volts, check each (Z513) and 
(Z907) ground circuit. 

Does the test light illuminate brightly for each circuit? 

Yes »Go To 4 

No »Repair the (Z513) or (Z907) ground circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICALJELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

4. (055) AND (054) CAN B BUS CIRCUITS OPEN 

NOTE: One open circuit will not cause this condition. 
Measure the voltage between the (D54) CAN B Bus (-) circuit and 
ground. 
Measure the voltage between the (055) CAN B Bus (+) circuit and 
ground. 

Is there any voltage present on eHher circuH? 

Yes »Replace the Radio Amplifier in accordance with the service 

No 

information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICALJELECTRONIC CONTROL MODULES • 
STANDARD PROCEDURE). 

» Repair the (055) and (054) CAN B Bus circuits for an open. 
Inspect the connector for damage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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*NO RESPONSE FROM CCN (CLUSTER) 
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For a complete wiring diagram Refer to Section 8W. 
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FUSED 8(+} CIRCUITS OPEN OR SHORTED 

GROUND CIRCUITS OPEN 

Possible Causes 

(F1) FUSED IGNITION SWITCH OUTPUT CfRCUIT OPEN OR SHORTED 

(D55) AND (D54) CAN 8 BUS CIRCUITS OPEN 

CLUSTER (CCN) 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU view. 

NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 

Does the scan tool display a red X next to the module? 

Yes »Go To 2 

No »The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con
nectors for broken, bent, pushed out, and corroded terminals. 

2. FUSED B(+) CIRCUITS OPEN OR SHORTED 

Turn the ignition off. 
Disconnect the Cluster C1, C3 and C4 harness connectors. 
Using a 12-volt test Jight connected to ground, check each Fused B( +) 
circuit. 

Does the test right illuminate brightly for each circuit? 

Yes »Go To 3 

No »Repair the Fused 8(+) circuit for an open or short. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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3. GROUND CIRCUITS OPEN 

Using a 12-volt test light connected to 12·volts, check each ground cir
cuit. 

Does the test light illuminate brightly for each circuit? 

Yes »Go To 4 

No »Repair the ground circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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4. (F1) FUSED IGNITION SWITCH OUTPUT CIRCUIT OPEN OR SHORTED 

Turn the ignition on. 
Using a 12-volt test light connected to ground. check the (F1) Fused 
Ignition Switch Output circuit. 

Does the test light illuminate brightly? 

Yes »Go To 5 

No »Repair the (F1) Fused Ignition Switch Output circuit for an 
open or short. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

816935bd 
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5. (055) AND (054) CAN B BUS CIRCUITS OPEN 

NOTE: One open circuit will not cause this condition. 
Measure the voltage between the (D54) CAN B Bus (-) circuit and 
ground. 
Measure the voltage between the (D55) CAN B Bus (+) circuit and 
ground. 

Is there any voltage present on either circuit? 

Yes »Replace the Cluster in accordance with the service informa-
tion. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
• ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Repair the (D55) and (D54) CAN 8 Bus circuits for an open. 
Inspect the connector for damage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

816935ce 
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*NO RESPONSE FROM ECM (ENGINE CONTROL MODULE) - 5.9L DIESEL 
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Possible Causes 

ENGINE CONTROL MODULE POWER AND GROUND 

(D65) CAN C BUS (+) CIRCUIT OPEN 

(D64) CAN C BUS (-) CIRCUIT OPEN 

ENGINE CONTROL MODULE 

Diagnostic Test 

1. TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU view. 

NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 

NOTE: Check the TIPM for any active CAN C hardware and any ignition related DTCs, perform DTCs before 
proceeding. 

Does the scan tool display a red X next to the module? 

Ves »Go To 2 

No »The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con
nectors for broken, bent, pushed out, and corroded terminals. 

2. CHECK ECM POWER AND GROUND 

Check the ECM power and ground circuits. Refer to 9 - ENGINE ELECTRICAL DIAGNOSTICS - DIESEL for the 
diagnostic test procedure. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the ECM VERIFICATION TEST. 

No »Go To 3 
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3. (065) CAN C BUS (+) CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the TIPM C6 harness connector. 
Disconnect the ECM C 1 harness connector. 
Measure the resistance of the (065) CAN C Bus (+) circuit between the 
TIPM connector and the ECM connector. 

Is resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the (D6S) CAN C Bus (+) circuit for an open. 
Perform the ECM VERIFICATION TEST. 

4. (064) CAN C BUS ( .. ) CIRCUIT OPEN 

Measure the resistance of the (064) CAN C Bus (-) circuit between the 
TIPM connector and the ECM connector. 

Is resistance below 5.0 ohms? 

Yes »Replace and program the Engine Control Module in accor· 
dance with the service information. 
Perform the ECM VERIFICATION TEST. 

No » Repair the (064) CAN C Bus (-) circuit for an open. 
Perform the ECM VERIFICATION TEST. 
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*NO RESPONSE FROM ECM (ENGINE CONTROL MODULE) - 6.7L DIESEL 
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Possible Causes 

ENGINE CONTROL MODULE POWER AND GROUND 

(065) CAN C BUS (+) CIRCUIT OPEN 

(064) CAN C BUS (-) CIRCUIT OPEN 

ENGINE CONTROL MODULE 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 

NOTE: Ensure the 10D fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU view. 

NOTE: A red X will be next to the module that Is not communicating, indicating that the module Is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 
NOTE: Check the TIPM for any active CAN C hardware and any ignition related DTCs, perform DTCs before 
proceeding. 

Does the scan tool display a red X next to the module? 

Yes »Go To 2 

No »The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con
nectors for broken, bent, pushed out. and corroded terminals. 

2. CHECK ECM POWER AND GROUND 

Check the ECM power and ground circuits. Refer to 9 - ENGINE ELECTRICAL DIAGNOSTICS - DIESEL for the 
diagnostic test procedure. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the ECM VERIFICATION TEST. 

No »Go To 3 
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3. (065) CAN C BUS (+) CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the TIPM C6 harness connector. 
Disconnect the ECM C2 harness connector. 
Measure the resistance of the (D65) CAN C Bus (+) circuit between the 
TIPM connector and the ECM connector. 

Is resistance below 5.0 ohms? 

Yes »Go To 4 

No »Reparr the (065) CAN C Bus (+) circuit for an open. 
Perform the ECM VERIFICATION TEST. 

4.. CAN C BUS CIRCUIT OPEN 

Measure the resistance of the (064) CAN C Bus (-) circuit between the 
TIPM connector and the ECM connector. 

Is resistance below 5.0 ohms? 

Yes »Replace and program the Engine Control Module in accor-
dance with the service information. 
Perform the ECM VERIFICATION TEST. 

No » Repair the (D64) CAN C Bus (-) circuit for an open. 
Perform the ECM VERIFICATION TEST. 
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*NO RESPONSE FROM EOM (ELECTRONIC OVERHEAD MODULE) 
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Possible Causes 

(A919) FUSED 8(+) CIRCUIT OPEN OR SHORTED 

(213) GROUND CIRCUIT OPEN 

(055) AND (054) CAN 8 BUS CIRCUITS OPEN 

ELECTRONIC OVERHEAD MODULE 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU view. 

NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 

Does the scan tool display a red X next to the module? 

Yes »Go To 2 

No »The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con
nectors for broken, bent, pushed out, and corroded terminals. 

2. (A919) FUSED B(+) CIRCUIT OPEN OR SHORTED 

Turn the ignition off. 
Disconnect the Electronic Overhead Module harness connector. 
Using a 12-volt test light connected to ground, check the (A919) Fused 
8(+) circuit. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No »Repair the (A919) Fused B(+) circuit for an open or short. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 
_ ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

81694484 
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3. GROUND CIRCUIT OPEN 

Using a 12-volt test light connected to 12-volts, check the (Z13) ground 
circuit. 

Does the test light ill umlnate brightly? 

Yes »Go To 4 

No »Repair the (Z13) ground circuit for an open. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

4. (055) AND (054) CAN B BUS CIRCUITS OPEN 

NOTE: One open circuit will not cause this condition. 
Measure the voltage between the (D54) CAN B Bus (-) circuit and 
ground. 
Measure the voltage between the (D55) CAN B Bus (+) circuit and 
ground. 

Is there any voltage present on either circuit? 

Yes »Replace the Electronic Overhead Module (EOM) in accor-

No 

dance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES • 
STANDARD PROCEDURE). 

» Repair the (055) and (D54) CAN B Bus circuits for an open. 
Inspect the connector for damage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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"'NO RESPONSE FROM FDCM (FINAL DRIVE CONTROL MODULE) (POWER WAGON 
ONLY) 

IllTT AO I RUN .. URT FU r - - f - - - - - - - - - - - - - - - F - - 'IODULE. 
I t ~ _ _ _ TOTALLY 
I @ I B(+) I ElECTRONICS @ 11.'ElUTED 

FUSE I I FUSE I POWER 

I 9 I CAN C CAN C I 29 , I 
: 30A L BUS (+~ _ ~SJi --.J lOA I L_l _____ L __ I ______ J ___ ~ 

17 C10 
1 TC' 

065 
20 

WTltG 

I 
• IOU 

I 

9 TCI 21 TC3 
064 F21 
20 20 

WffiB ~OO 

I I 
• 8011 • 8113 

I I 
A 121 065 064 F21 

14 20 20 20 
RDfYL WTA.G WTA.B PKKlG 

B J. A6 J. A7 J. Bl J. 
- - - - - - - - - - - - - - - - - - - - , 10DULE· I FUSED CAN C CAN C FUSED I Flln 

B (+) BUS (t) BUS (-) IGNITION DRIVE 
1 SWITCH I 

OUTPUT COITROL 
I (RUN·START) I 
I I 
~ _________ G2!~Y~ __ GROUN~ __ __ I 

Elf I 
Z935 Z935 

16 16 
BK BK 

I I • •• 100 

I 
Z935 

18 
BK 

I 
... 01.1 

A 00000000 

Al 
Bl 
Cl 

10DULE· 
FINn 
DRIVE 

CONTROL 
IPOWER WAGOI) 

A14 
B14 
C14 

16 0 0 0 0 0 0 0 0 

IODULE· 
TOULLY 

INTEGRATED 
POWER CI 



DR ------ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS BE • 133 

For a complete wiring diagram Refer to Section 8W. 

Possible Causes 

(A121) FUSED 8(+) CIRCUIT OPEN OR SHORTED 

(Z935) GROUND CIRCUIT OPEN 

(F21) FUSED IGNITION SWITCH OUTPUT CIRCUIT OPEN OR SHORTED 

(065) CAN C BUS (+) CIRCUIT OPEN 

(064) CAN C BUS (-) CIRCUIT OPEN 

FINAL DRIVE CONTROL MODULE 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU view. 

NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check Indicates that the module Is active on the Bus network. 

NOTE: Check the TIPM for any active CAN C hardware DTCs, perform DTC before proceeding. 

Does the scan tool display a red X next to the module? 

Yes »Go To 2 

No »The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con
nectors for broken, bent, pushed out, and corroded terminals. 

2. (A121) FUSED B(+) CIRCUIT OPEN OR SHORTED 

Turn the ignition off. 

Disconnect the Final Drive Control Module harness connector. 

Using a 12-volt test light connected to ground, check the (A 121) Fused 
8( +) circuit. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No »Repair the (A121) Fused 8(+) circuit for an open or short. 
Perform the FDCM VERIFICATION TEST. 
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3. (Z935) GROUND CIRCUIT OPEN 

Using a 12-volt test light connected to ·12-volts, check the (Z935) 
Ground circuit. 

Does the test light illuminate brightly for each circuit? 

Yes »Go To 4 

No »Repair the (Z935) ground circuit for an open. 
Perform the FDCM VERIFICATION TEST. 

4. (F21) FUSED IGNITION SWITCH -OUTPUT CIRCUIT OPEN OR SHORTED 

Turn the ignition on. 
Using a 12-volt test light connected to ground, check the (F21) Fused 
Ignition Switch Output circuit. 

Does the test light illuminate brightly? 

Yes »Go To 5 

No »Repair the (F21) Fused Ignition Switch Output circuit for an 
open or short. 
Perform the FDCM VERIFICATION TEST. 
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5. (065) CAN C BUS (+) CIRCUIT OPEN 

Tum the ignition off. 
Disconnect the TIPM C6 harness connector. 

Measure the resistance of the (065) CAN C Bus (+) circuit between the 
TIPM connector and the FOCM connector. 

Is resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the (065) CAN C Bus (+) circuit for an open. 

Perform the FDCM VERIFICATION TEST. 

6. (064) CAN C BUS (-) CIRCUIT OPEN 

Measure the resistance of the (064) CAN C Bus (-) circuit between the 
TIPM connector and the FOCM connector. 

Is resistance below 5.0 ohms? 

Yes »Replace the Final Drive Control Module in accordance with 
the service information. 

Perform the FDCM VERIFICATION TEST. 
No » Repair the (D64) CAN C Bus (.) circuit for an open. 

Perform the FOCM VERIFICATION TEST. 
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*NO RESPONSE FROM HFM (HANDS FREE MODULE) 

IIlYY 10 I 
r "L:;. -IMODULE-

I ~ - TOYALLY 

f FUSE I POWER 

@ 
IIIITEIRATED 

I 11 I 
I 20A 

I_I ___ J 

EXCEPT 

5 Tel 
Am 

18 
GY/RD 

POWER POWER 

l~ 
I 
• atu 

I 
A114 

18 
GYIRD 

I 
~ 

'" t 02,. 
AI14 

18 
GYJRD 

I 
.-----. 1204 

Am 
18 

GYIRO 

I 
• $235 

I 
A114 

18 
GYJRO 

11 
r - - - - - - - - - - - - ...., MODULE-

FUSED I "'IID8 
I B(+) FREE 
I I 
I CAN B CAN B J 
l_B~p ___ BUS(+) ____ .-!ROUND_I 

4 T 14 T 22 T 
054 
20 
WT 

1 
TO 

OTHER 
MODULES 

DSS 
20 

WTIOR 

1 
TO 

OTHER 
MODULES 

MODULE
HAIDI FREE 

Z970 
18 
BK 

.a. 1202 

For a complete wiring diagram Refer to Section 8W. 



DR ------ ELECTRONIC CONTROL MODULES .. ELECTRICAL DIAGNOSTICS 8E .. 137 

Possible Causes 

(A114) FUSED B(+) CIRCUIT OPEN OR SHORTED 

(Z970) GROUND CIRCUIT OPEN 

(055) AND (054) CAN B BUS CIRCUITS OPEN 

HANDS FREE MODULE 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Tum the ignition on. 

NOTE: Ensure the 100 fuse is installed and battery voltage Is between 10.0 and 16.0 volts. 
With the scan tool, select ECU view. 

NOTE: A red X will be next to the module that Is not communicating, Indicating that the module Is not active 
on the Bus network. A green check indicates that the module Is active on the Bus network. 

Does the scan tool display a red X next to the module? 

Yes »Go To 2 

No »The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con
nectors for broken, bent, pushed out, and corroded terminals. 

2. (A114) FUSED B(+) CIRCUIT OPEN OR SHORTED 

Tum the ignition off. 

Disconnect the Hands Free Module hamess connector. 

Using a 12*volt test light connected to ground, check the (A114) Fused 
B(+) circuit. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No » Repair the (A114) Fused B(+) circuit for an open or short. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICALJELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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3. (2970) GROUND CIRCUIT OPEN 

a 12-volt test light connected to 12-volts. check the (Z970) 
ground circuit. 

Does the test light illuminate brightly? 

Yes »Go To 4 

No »Repair the (Z970) ground -circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

4. (055) AND (054) CAN B BUS CIRCUITS OPEN 

NOTE: One open circuit will not cause this condition. 
Measure the voltage between the (D54) CAN B Bus (-) circuit and 
ground. 
Measure the voltage between the (D55) CAN B Bus (+) circuit and 
ground. 

Is there any voltage present on either circuit? 

Ves »Replace the Hands Free Module in accordance with the 

No 

service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Repair the (D55) and (D54) CAN B Bus circuits for an open. 
Inspect the connector for damage. . 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
_ ELECTRICAUELECTRONrC CONTROL MODULES -
STANDARD PROCEDURE). 

~ 
t ~ 

MODULE. 

HAHDSFRI!I! 

MODULE~ 

HAHbSFREE 

816949f1 

11 

22 

81694a09 



DR ------ ELECTRONIC CONTROL MODULES • ELECTRICAL DIAGNOSTICS BE - 139 

*NO RESPONSE FROM HVAC (AIC HEATER CONTROL) 
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For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 

(A919) FUSED B (+) CIRCUIT OPEN OR SHORTED 

(FS04) FUSED IGNITION SWITCH OUTPUT CIRCUIT OPEN OR SHORTED 

(224) GROUND CIRCUIT OPEN 

(DSS) AND (D54) CAN B BUS CIRCUITS OPEN 

AlC HEATER CONTROL 

Diagnostic Test 

1. TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10.0 and 16.0 vorts. 
With the scan tool, select ECU view. 

NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 

Does the scan tool display a red X next to the module? 

Ves »Go To 2 

No »The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con
nectors for broken, bent, pushed out, and corroded terminals. 

2. (A919) FUSED B(+) CIRCUIT OPEN OR SHORTED 

Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Using a 12-volt test light connected to ground, check the (A919) Fused 
8( +) circuit. 

Does the test light illuminate brightly? 

Ves »Go To 3 
No »Repair the (A919) Fused 8(+) circuit for an open or short. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
_ ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

CONTROL-AIC· 

HEATERC1 

81694dOc 
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3. (FS04) FUSED IGNITION SWITCH OUTPUT CIRCUIT OPEN OR SHORTED 

Turn the ignition on. 
Using a 12-volt test light connected to ground, check the (F504) Fused 
Ignition Switch Output circuit. 

Does the test light illuminate brightly? 

Yes »Go To 4 

No »Repair the (FS04) Fused Ignition Switch Output for an open 
or short. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICALJELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

4. (Z24) GROUND CIRCUIT OPEN 

Using a 12-volt test light connected to 12-volts, check the (Z24) ground 
circuit. 

Does the test light illuminate brightly? 

Yes »Go To 5 

No »Repair the (224) ground circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
« ELECTRICALJELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

5. (055) AND (054) CAN B BUS CIRCUITS OPEN 

NOTE: One open circuit will not cause this condition. 
Measure the voltage between the (054) CAN B Bus (-) circuit and 
ground. 
Measure the voltage between the (DS5) CAN B Bus (+) circuit and 
ground. 

Is there any voltage present on either circuit? 

Yes »Replace the AlC Heater Control in accordance with the ser-

No 

vice information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICALJELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Repair the (055) and (054) CAN B Bus circuits for an open. 
Inspect the connector for damage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICALJELECTRONIC CONTROL MODULES -

~ 
... I"::: 
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8+ 
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STANDARD PROCEDURE). 

*NO RESPONSE FROM ORC (OCCUPANT RESTRAINT CONTROLLER) 

12 
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For a complete wiring diagram Refer to, Section 8W. 

Possible Causes 

(Z104) GROUND CIRCUIT OPEN 

(F100) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR SHORTED 

(F201) FUSED IGNITION SWITCH OUTPUT (RUN/START) CIRCUIT OPEN OR SHORTED 

(055) AND (054) CAN B BUS CIRCUITS OPEN 

OCCUPANT RESTRAINT CONTROLLER MODULE 

Diagnostic Test 

1. TEST FOR INTERMITIENT CONDITION 

Turn the ignition on. 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU view. 

NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 

Does the scan tool display a red X next to the module? 

Yes »Go To 2 

No »The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring hamess con
nectors for broken, bent, pushed out, and corroded terminals. 

2. (Z104) GROUND CIRCUIT OPEN 

WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Occupant Restraint Controller Module C1 and C2 har
ness connectors. 

Connect the appropriate Load Tool ACM Adaptor to the ORC connector. 
Measure the resistance between ground and the (Z104) ground circuit. 

Is the resistance below 10k ohms? 

Yes »Go To 3 

No »Repair the (Z104) ground circuit for an open. 
Perform AIRBAG VERIFICATION TEST - VER 1. 

.d J2 ~ :M J.... 
l 1 

20 \ 7 

~eeeeee • t eeeee I 
. 9$8eee 12 • eeee& t. 

1:1 ' Seee 1. " eeeee 15 
, t. eee J4 l' eeeee 20 

[
2S eeeeee 30 21 aa ee:M 
.1 aa a:I 

81966f54 



BE • 144 ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS ------ DR 

3. (F100) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR SHORTED 

NOTE: Check the TIPM for any ignition related DTCs before pro
ceeding. If set (Refer to 8 - ELECTRICAUIGNITION CONTROL -
DIAGNOSIS AND TESTING). 

WARNING: To avoid personal injury or death, turn the ignition on, 
then reconnect the battery. 
Using a 12-volt test light connected to ground, check the (F100) Fused 
Ignition Switch Output (RUN) circuit. 

Does the test light illuminate brightly? 

Yes »Go To 4 

No »Repair the (F100) Fused Ignition Switch Output (RUN) cir-
cuit for an open or short. 
Perform AIRBAG VERIFICATION TEST - VER 1. 

4. (F201) FUSED IGNITION SWITCH OUTPUT (RUN/START) CIRCUIT OPEN OR SHORTED 

Using a 12-volt test light connected to ground, check the (F201) Fused 
Ignition Switch Output (RUN/START) circuit. 

Does the test light illuminate brightly? 

Ves »Go To 5 

No »Repair the (F201) Fused Ignition Switch Output (RUN/ 
START) circuit for an open or short. 
Perform AIRBAG VERIFICATION TEST - VER 1. 

5. (055) AND (054) CAN B BUS CIRCUITS OPEN 

WARNING: If the Occupant Restraint Controller is dropped at .any 
time, it must be replaced. Failure to take the proper pre?a.utlons 
could result in accidental airbag deployment and personal injury or 

death. 
NOTE: One open circuit will not cause this condition. . . 
Measure the voltage between the (054) CAN B Bus (-) cirCUit and 

ground. 
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Measure the voltage between the (D55) CAN B Bus (+) circuit and ground. 

Is there any voltage present on either circuit? 

Yes »Replace the Occupant Restraint Controller Module in accordance with the service information. 
Perform AIRBAG VERIFICATION TEST - VER 1. 

No »Repair the (D55) and (D54) CAN B Bus circuits for an open. Inspect the connector for damage. 
Perform AIRBAG VERIFICATION TEST - VER 1. 
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*NO RESPONSE FROM PCM (POWERTRAIN CONTROL MODULE) (NGC) 

I RU .. ".' '12 I I BATT AD F ---- F ---------------------IIODULE. 
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For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 

(A918) FUSED B(+) CIRCUIT OPEN OR SHORTED 

(Z130) (Z131) GROUND CIRCUIT OPEN 

(F1) (F202) FUSED IGNITION SWfrCH. OUTPUT CIRCUIT OPEN OR SHOFITED 

(D65) CAN C BUS (+) CIRCUIT OPEN 

(D64) CAN C BUS (-) CIRCUIT OPEN 

POWERTRAIN CONTROL MODULE 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU view. 

NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 
NOTE: Check the TIPM tor any active CAN C hardware DTCs, perform' DTC before proceeding. 

Does the scan tool display a red X next to the module? 

Yes' »Go To 2 

No »The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con· 
nectors for broken, bent, pushed out, and corroded terminals. 

2. (A918) FUSED 8(+) CIRCUIT OPEN OR SHORTED 

Turn the ignition off. 

Disconnect the PCM C1 harness connector. 

CAUTION:' Do not probe the PCM harness connectors. Probing the 
PCM harness conn~ctors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Using a 12-volt test light connected to ground, check the (A918) Fused 
B( +) circuit. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No »Repair the (A918) Fused B(+) circuit for an open or short. 

Perform (NGC) POWERTRAIN VERIFICATION TEST VER -
5. 
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3. (Z130) (Z131) GROUND CIRCUIT OPEN 

Using a 12-volt test light connected to 12-volts, check each (Z130) and 
(Z131) ground circuit. 

Does the test light illuminate brightly for each circuit? 

Yes »Go To 4 

No » Repair the ground circuit for an open. 
Perform (NGC) POWERTRAIN VERIFICATION TEST VER -
5. 
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4. (F1) (F202) FUSED IGNITION SWITCH OUTPUT CIRCUIT OPEN OR SHORTED 

Turn the ignition on. 
Using a 12-volt test light connected to ground, check each (F1) and 
(F202) Fused Ignition Switch Output circuit. 

Does the test light illuminate brightly for each circuit? 

Yes »Go To 5 

No »Repair the Fused Ignition Switch Output circuit for an open 
or short. 
Perform (NGC) POWERTRAIN VERIFICATION TEST VER-
5. 
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5. (065) CAN C BUS (+) CIRCUIT OPEN 

Tum the ignition off. 
Disconnect the TIPM C6 harness connector. 
Measure the resistance of the (065) CAN C Bus (+) circuit between the 
TIPM connector and the appropriate terminal of the special tool #8815. 

Is the resistance below 5.0 ohms? 

Ves »Go To 6 

No »Repair the (065) CAN C Bus (+) circuit for an open. 
Perform (NGC) POWERTRAIN VERIFICATION TEST VER -
5. 

6. (064) CAN C BUS (-) CIRCUIT OPEN 

Measure the resistance of the (064) CAN C Bus (-) circuit between the 
TIPM connector and the appropriate terminal of the special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Replace and program the Powertrain Control Module in 

No 

accordance with the service information. 
Perform (NGC) POWERTRAIN VERIFICATION TEST VER -
5. 

» Repair the (D64) CAN C Bus (-) circuit for an open. 
Perform (NGC) POWERTRAIN VERIFICATION TEST VER -
5. 
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*NO RESPONSE FROM RADIO 
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For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 

(A114) FUSED B (+) CIRCUIT OPEN OR SHORTED 

(Z514) (Z515) GROUND CIRCUIT OPEN 

(055) AND (054) CAN B BUS CIRCUITS OPEN 

RADIO 

Diagnostic Test 

1 . rEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU view. 

NOTE: A red X will be next to the module that is not communicating, Indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 

Does the scan tool display a red X next to the module? 

Ves »Go To 2 

No »The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con
nectors for broken, bent, pushed out, and corroded terminals. 

2. (A114) FUSED B(+) CIRCUIT OPEN OR SHORTED 

Turn the ignition off. 
Disconnect the Radio C1 harness connector. 
Using a 12-volt test light connected to ground, check each (A114) 
Fused B(+) circuit. 

Does the test light illuminate brightly for each circuit? 

Ves »Go To 3 

No »Repair the (A114) Fused B(+) circuit for an open or short. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

12 RADIOCt 
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3. (Z514) (2515) GROUND CIRCUIT OPEN 

connected to 12-volts, check each (Z514) and 

Does the test light illuminate brightly for each circuit? 

Ves »Go To 4 

No »Repair the (Z514) or (2515) ground circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

4. (D55) AND (054) CAN B BUS CIRCUITS OPEN 

NOTE: One open circuit will not cause this condition. 
Measure the voltage between the (054) CAN 8 Bus (-) circuit and 
ground. 
Measure the voltage between the (055) CAN 8 Bus (+) circuit and 
ground. 

Is there any voltage present on either circuit? 

Yes »Replace the Radio in accordance with the service informa-

No 

tion. 
Perform BODY VERIFICATION TEST - VER 1. (Reter to 8 
- ELECTRfCAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Repair the (055) and (054) CAN B Bus circuits for an open. 
Inspect the connector for damage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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*NO RESPONSE FROM SOAR (SATELLITE RECEIVER) 
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For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 

(A114) FUSED B(+) CIRCUIT OPEN OR SHORTED 

(Z960) GROUND CIRCUlT OPEN 

(D55) AND (D54) CAN B BUS CIRCUITS OPEN 

SATELLITE RECEIVER 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU view. 

NOTE: A red X will be next to the module that is not communicating, indicating that the module Is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 

Does the scan tool display a red X next to the module? 

Yes »Go To 2 

No »The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con
nectors for broken, bent, pushed out, and corroded terminals. 

2. (A 114) FUSED B(+) CIRCUIT OPEN OR SHORTED 

Turn the ignition off. 
Disconnect the Satellite Receiver harness connector. 
Using a 12-volt test light connected to ground, check the (A114) Fused 
8(+) circuit. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No »Repair the (A114) Fused 8(+) circuit for an open or short. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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3. (Z960) GROUND CIRCUIT OPEN 

Using a 12-volt test Ught connected to 12·volts, check the (Z960) 
ground circuit. 

Does the test light illuminate brightly? 

Ves »Go To 4 

No »Repair the (Z960) ground circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

4. (055) AND (054) CAN B BUS CIRCUITS OPEN 

NOTE: One open circuit will not cause this condition. 
Measure the voltage between the (D54) CAN B Bus (-) circuit and 
ground. 
Measure the voltage between the (D55) CAN B Bus (+) circuit and 
ground. 

Is there any voltage present on either circuit? 

Ves »Replace the Satellite Receiver in accordance with the ser-

No 

vice information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Repair the (D55) and (D54) CAN B Bus circuits for an open. 
Inspect the connector for damage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

12 g c CI c CI C 7 
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*NO RESPONSE FROM SUNR (SUNROOF MOTOR/MODULE) 
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For a complete wiring diagram Refer to Section 8W_ 
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Possible Causes 

(A310) FUSED B (+) CIRCUIT OPEN OR SHORTED 

(Z964) GROUND CIRCUIT OPEN 

(055) AND (054) CAN B BUS CIRCUITS OPEN 

SUNROOF MOTOR/MODULE 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU view. 

NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 

Does the scan tool display a red X next to the module? 

Yes »Go To 2 

No »The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con
nectors for broken, bent, pushed out. and corroded terminals. 

2. (A310) FUSED B(+) CIRCUIT OPEN OR SHORTED 

Turn the ignition off. 
Disconnect the Sunroof Motor/Module harness connector. 
Using a 12-volt test light connected to ground, check the (A310) Fused 
B(+) circuit. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No »Repair the (A310) Fused B(+) circuit for an open or short. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

MODULE
SUNROOF 

81696c25 
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3. (Z964) GROUND CIRCUIT OPEN 

Using a 12-volt test light connected to 12-volts, check the (Z964) 
ground circuit. 

Does the test light Illuminate brightly? 

Ves »Go To 4 

No »Repair the (Z964) ground circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

4. (055) AND (054) CAN B BUS CIRCUITS OPEN 

NOTE: One open circuit will not cause this condition. 
Measure the voltage between the (D54) CAN B Bus (-) circuit and 
ground. 
Measure the voltage between the (D55) CAN B Bus (+) circuit and 
ground. 

Is there any voltage present on either circuit? 

Ves »Replace the Sunroof Motor/Module in accordance with the 

No 

service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Repair the (055) and (D54) CAN B Bus circuits for an open. 
Inspect the connector for damage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

MOTOR! 
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*NO RESPONSE FROM TCM (TRANSMISSION CONTROL MODULE) - DIESEL 
For a complete wiring diagram Refer to Section 8W. 

Possible Causes 

(A104) FUSED B(+) CIRCUIT OPEN OR SHORTED 

(Z133) GROUND CIRCUIT OPEN 

(065) CAN C BUS (+) CIRCUIT OPEN 

(064) CAN C BUS (-) CIRCUIT OPEN 

TRANSMISSION CONTROL MODULE 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU View. 

NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is acli've on the Bus network. 

NOTE: Check the TIPM for any active CAN C hardware DTCs, perform DTC before proceeding. 

Does the scan tool display a red X next to the module? 

Ves »Go To 2 

No »The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con
nectors for broken, bent, pushed out, and corroded terminals. 

2. (A104) FUSED B(+) CIRCUIT OPEN OR SHORTED 

the ignition off. 
Disconnect the Transmission Control Module C2 harness connector. 
Using a 12-volt test light connected to ground, check the (A104) Fused B(+) circuit. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No »Repair the (A104) Fused B(+) circuit for an open or short. 
Perform the appropriate VERIFICATION TEST. 

3. (Z133) GROUND CIRCUIT OPEN 

Using a 12-volt test light connected to 12-volts, check each (Z133) ground circuit. 

Does the test light illuminate brightly for each circuit? 

Yes »Go To 4 

No »Repair the (Z133) ground circuit for an open. 
Perform the appropriate VERIFICATION TEST. 
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4. (065) CAN C BUS (+) CIRCUIT OPEN 

Turn the ignition off. 

Disconnect the TIPM C6 harness connector. 
Measure the resistance of the (065) CAN C Bus (+) circuit between the TIPM connector and the Transmission 
Control Module C2 connector. 

Is resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the (065) CAN C Bus (+) circuit for an open. 
Perform the appropriate VERIFICATION TEST. 

5. (064) CAN C BUS ( .. ) CIRCUIT OPEN 

Measure the resistance of the (064) CAN C Bus (-) circuit between the TIPM connector and the Transmission Con
trol Module C2 connector. 

Is resistance below 5.0 ohms? 

Yes »Replace and program the Transmission Control Module in accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 

No »Repair the (064) CAN C Bus (-) circuit for an open. 
Perform the appropriate VERIFICATION TEST. 
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*NO RESPONSE FROM TCM (TRANSMISSION CONTROL MODULE) - NGC 
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(A918) B(+) CJRCUIT OPEN OR SHORTED 

GROUND CIRCUIT OPEN 

Possible Causes 

(F1) (F202) FUSED IGNITION SW OUTPUT CIRCUIT OPEN OR SHORTED 

(D65) CAN C BUS (+) CIRCUrT OPEN 

(064) CAN C BUS (-) CIRCUIT OPEN 

POWERTRAIN CONTROL MODULE 

Diagnostic Test 

1. TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, serect ECU view. 

NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module ;s active on the Bus network. 

NOTE: Check the TIPM tor any active CAN C hardware DTCs, perform DTC before proceeding. 

Does the scan tool display a red X next to the module? 

Ves »Go To 2 

No »The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con
nectors for broken, bent, pushed out, and corroded terminals. 

2. ATTEMPT TO COMMUNICATE WITH THE PCM 

With the scan tool in ECU view, observe the status of the PCM. 

Does the scan tool display a red X next to the PCM? 

Ves »Refer to the No Response From PCM test procedure. Refer to the Table of Contents in this section. 

No »Go To 3 

3. GROUND CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the PCM C4 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Using a 12-volt test light connected to 12-volts, check each ground cir-

cuit. 
Does the test light illuminate brightly for each circuit? 

Ves »Replace and program the Powertrain Control Module in 
accordance with the service information. 
Perform the appropriate VERIFICATION TEST. 

No »Repair the ground circuit for an open. 
Perform the appropriate VERIFICATION TEST. 
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*NO RESPONSE FROM TIPM (TOTALLY INTEGRATED POWER MODULE) 
For a complete wiring diagram Refer to Section 8W. 

Possible Causes 

FUSED B (+) CIRCUITS OPEN 

FUSED IGNITION SWITCH OUTPUT CIRCUITS OPEN 

GROUND CIRCUITS OPEN 

CAN C DIAGNOSTIC CIRCUITS OPEN 

CAN C DIAGNOSTIC CIRCUITS SHORTED TO GROUND 

CAN C DIAGNOSTIC CIRCUITS SHORTED TOGETHER 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
NOTE: Ensure the scan tool is updated to the latest software. 

NOTE: If the scan tool displays any error messages involving the CAN C Diagnostic circuits, diagnose and 
repair the error message before proceeding. Reter to the Table of Contents. ' 

NOTE: A loss of communication with the TIPM can cause the ECU View button on the scan tool to be Inop
erative (not highlighted). 
With the scan tool, attempt to select ECU view. 

Can the scan tool communtcate with the TIPM? 

Yes 

No 

» !he no respo~~e condition is n?t prese~t at this time. USing the wiring diagrarn/schematic as a guide, 
Inspect the wmng for chafed, pierced, pinched, and partially broken wires and; the w~ring harness con~ 
nectors for broken, bent, pushed out, and corroded terminals. 

» Go To 2 

2. FUSED B (+) CIRCUITS OPEN AT TIPM 

Disconnect the scan tool from the OLC. 

~sin~ a 12-volt test light connected to ground, and using the wiring diagram as a guide check all F d B 
ClrcurtS. I use (+) 

Does the test light illuminate brightly for each circuit? 
Yes 

No 
» Go To 3 

» Re~air the Fused B(+) circuit that did not light the test light for an open or short. 

Perform BODY VERIFICATION TEST· VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON 
MODULES - STANDARD PROCEDURE) TROL 
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3. FUSED IGNITION SWITCH OUTPUT CIRCUITS OPEN AT TIPM 

Turn the ignition on. 

Using a 12-volt test light connected to ground, and using the wiring diagram as a guide, check each Fused Ignition 
Switch Output circuit. 

Does the test light illuminate brightly for each circuit? 

Yes »Go To 4 

No »Repair the Fused Ignition Switch Output circuit that did not light the test light for an open. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

4. GROUND CIRCUITS OPEN AT TIPM 

Turn the ignition off. 
Using a 12-volt test light connected to 12-volts, and using the wiring diagram as a guide, check all ground circuits. 

Does the test light illuminate brightly on each circuit? 

Yes »Go To 5 

No »Repair the ground circuit that did not light the test light tor an open. 
Perform BO'DY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 

MODULES - STANDARD PROCEDURE) 

5. CHECK FOR (052) CAN C DIAGNOSTIC (+) CIRCUIT OPEN AT DLC 

Disconnect the TIPM C6 hamess connector. 
Measure the resistance on the D52 CAN C Diagnostic (+) circuit 

between the TIPM C6 harness connector and the OLC 

Is the resistance above 10 ohms? 

Yes »Repair the D52 CAN C Diagnostic (+) circuit tor an open. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES -

STANDARD PROCEDURE) 

No » Go To 6 

9 

2 

cccccc:z1 
18 c C c c c c C C 9 

OATAUNK 

CONNECTOR 
816cf445 



DR _----- ELECTRONIC CONTROL MODULES - ELECTRICAL DIAGNOSTICS BE - 165 

6.. CHECK FOR (051) CAN C DIAGNOSTIC ( .. ) CIRCUIT OPEN AT DLC 

Measure the resistance on the D51 CAN C Diagnostic (-) circuit 
between the TIPM C6 harness connector and the DLC 

Is the resistance above 10 ohms? 

Yes »Repair the D51 CAN C Diagnostic (-) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 7 

7. CHECK FOR CAN C DIAGNOSTIC CIRCUITS SHORTED TOGETHER 

Measure the resistance between the (D52) CAN C Diagnostic (+) circuit 
and the (D51) CAN C Diagnostic (-) circuit at the TIPM C6 harness con
nector. 

Is the resistance below 100.0 ohms? 

Yes »Repair the (D52) CAN C Diagnostic (+) circuit for a short to 
the (D51) CAN C Diagnostic (-) circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Replace the Totally Integrated Power Module in accordance 
with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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*NO RESPONSE FROM VES (MONITOR/DVD MEDIA SYSTEM) 
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For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 

(A118) FUSED B (+) CIRCUIT OPEN OR SHORTED 

(Z957) GROUND CIRCUIT OPEN 

(D55) AND (054) CAN B BUS CIRCUITS OPEN 

MONITORlDVD MEDIA SYSTEM 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select' ECU view. 

NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 

Does the scan tool display a red X next to the module? 

Ves »Go To 2 

No »The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con
nectors for broken, bent, pushed out, and corroded terminals. 

2. (A118) FUSED B(+) CIRCUIT OPEN OR SHORTED 

Turn the ignition off. 

Disconnect the Monitor/DVD Media System harness connector. 
Using a 12-volt test light connected to ground, check the (A 118) Fused 
B(+) circuit. 

Does the test light Illuminate brightly? 

Ves »Go To 3 

No »Repait the (A 118) Fused B( +) circuit for an open or short. 
Perform BODY VERIFICATION rEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES _ 
STANDARD PROCEDURE). 

81696ca8 
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3. (Z957) GROUND CIRCUIT OPEN 

Using a 12-volt test light connected to 12-volts, check the (Z957) 
ground circuit. 

Does the test light illuminate brightly? 

Yes »Go To 4 

No »Repair the (Z957) ground circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

4. (055) AND (054) CAN B BUS CIRCUITS OPEN 

NOTE: One open circuit will not cause this condition. 
Measure the voltage between the (054) CAN B Bus (-) circuit and 
ground. 
Measure the voltage between the (055) CAN B Bus (+) circuit and 
ground. 

Is there any voltage present on either circuit? 

Yes »Replace the Monitor/DVD Media System in accordance with 
the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
_ ELECTRICAUELECTRON IC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Repair the (055) and (054) CAN B Bus circuits for an open. 
Inspect the connector for damage. 
Perform BODY VERIF'CATION TEST - VER 1. (Refer to 8 
_ ELECTRICAL/ELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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*NO RESPONSE FROM WCM (SENTRY KEY REMOTE ENTRY MODULE) 
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Possible Causes 

(A114) FUSED 8(+) CIRCUIT OPEN OR SHORTED 

(Z109) GROUND CIRCUIT OPEN 

(F202) FUSED IGNITION SWITCH OUTPUT CIRCUIT OPEN OR SHORTED 

(055) AND (D54) CAN 8 BUS CIRCUITS OPEN 

SENTRY KEY REMOTE ENTRY MODULE 

Diagnostic Test 

INTERMITTENT CONDITION 

Turn the ignition on. 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan too', select ECU view. 

NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 

Does the scan tool display a red X next to the module? 

Yes »Go To 2 
No »The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 

inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con· 
nectors tor broken. bent, pushed out, and corroded terminals. 

2. (A114) FUSED 8(+) CIRCUIT OPEN OR SHORTED 

Turn the ignition off. 
Disconnect the Sentry Key Remote Entry Module harness connector. 
Using a 12-volt test light connected to ground, check the (A114) Fused 

B( +) circuit. 

Does the test light illuminate brightly? 

Yes »Go To 3 
No »Repair the (A114) Fused B{+) circuit for an open or short. 

Perform SKREEM VERIFICATION TEST. 

8169750a 
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3. (Z109) GROUND CIRCUIT OPEN 

Using a 12-volt test light connected to 12-volts, check the (Z109) 
ground circuit. 

Does the test light illuminate brightly? 

Yes »Go To 4 

No »Repair the (Z109) ground circuit for an open. 
Perform SKREEM VERIFICATION TEST. 

4. (F202) FUSED IGNITION SWITCH OUTPUT CIRCUIT OPEN OR SHORTED 

Turn the ignition on. 
Using a 12-volt test light connected to ground, check the (F202) Fused 
Ignition Switch Output circuit. 

Does the test light illuminate brightly? 

Yes »Go To 5 

No »Repair the (F202) Fused Ignition Switch Output circuit for 
an open or short. 
Perform SKREEM VERIFICATION TEST. 

5. (055) AND (054) CAN B BUS CIRCUITS OPEN 

NOTE: One open circuit will not cause this condition. 
Measure the voltage between the (054) CAN B Bus (-) circuit and 
ground. 

Measure the voltage between the (055) CAN B Bus (+) circuit and 
ground. 

Is there any voltage present on either circuit? 

Ves »Replace the Sentry Key Remote Entry Module in accor-
dance with the service information. 
Perform SKREEM VERIFICATION TEST. 

No »Repair the (055) and (054) CAN B Bus circuits for an open. 
Inspect the connector for damage. 
Perform SKREEM VERIFICATION TEST. 

MOOUU!. 

II!NTJnI'KEY 

REMOTE ENTRY 

81697513 

81697517 

8169751e 
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*NO RESPONSE FROM THE STEERING ANGLE SENSOR (SAS) 
For a complete wiring diagram Refer to Section 8W. 

Possible Causes 

(F202) FUSED IGNITION SWITCH OUTPUT (RUN/START) CIRCUIT OPEN OR SHORTED 

(Z455) GROUND CIRCUIT OPEN 

(065) CAN C BUS (+) CIRCUIT OPEN 

(064) CAN C BUS (-) CIRCUIT OPEN 

STEERING ANGLE SENSOR 

Diagnostic Test 

1. TEST FOR INTERMITTENT CONDITION 

NOTE: Check for any TS8(s) related to the condition. If a TSB applies, perform the procedure outlined in the 
TSB before continuing. 
Turn the ignition on. 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10.0 and 16.0 volts. 
With the scan tool, select ECU View. 

NOTE: A red X will be next to the module that is not communicating, indicating that the module is not active 
on the Bus network. A green check indicates that the module is active on the Bus network. 

Does the scan tool display a red X next to the sensor? 

Yes »Go To 2 

No »The no response condition is not present at this time. Using the wiring diagram/schematic as a guide, 
inspect the wiring for chafed, pierced, pinched, and partially broken wires and the wiring harness con· 
nectors for broken, bent, pushed out, and corroded terminals. 

2. (F202) FUSED IGNITION SWITCH OUTPUT (RUN/START) CIRCUIT OPEN OR SHORTED 

Turn the ignition off. 
Disconnect the Steering Angle Sensor harness connector. 
Turn the ignition on. 
Using a 12-volt test light connected to ground. check the (F202) Fused Ignition Switch Output (Run/Start) circuit. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No »Repair the (F202) Fused Ignition Switch Output (Run/Start) circuit for an open or short. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ElECTRICAUElECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

3. (2455) GROUND CIRCUIT OPEN 

Turn the ignition off. 
Using a 12-volt test light connected to 12-volts, check the (Z455) ground circuit. 

Does the test light illuminate brightly? 

Yes »Go To 4 

No »Repair the (Z455) ground circuit for an open. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ElECTRICAUElECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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4. (065) CAN C BUS (+) CIRCUIT OPEN 

Disconnect the TIPM C6 harness connector. 
Measure the resistance of the (D65) CAN C Bus (+) circuit between the TIPM C6 harness connector and the Steer
ing Angle Sensor connector. 

Is resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the (D65) CAN C Bus (+) circuit for an open. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

5. (064) CAN C BUS (-) CIRCUIT OPEN 

Measure the resistance of the (064) CAN C Bus (-) circuit between the TIPM C6 harness connector and the Steer
ing Angle Sensor connector. 

Is resistance below 5.0 ohms? 

Ves »Replace the Steering Angle Sensor in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

No »Repair the (D264) CAN C Bus (-) circuit for an open. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

STANDARD PROCEDURE 
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BODY VERIFICATION TEST - VER 1 

Diagnostic Test 

1. PERFORM BODY VERIFICATION TEST 

NOTE: If the SKIM, PCM or TIPM was replaced, refer to the service information for proper programming 
procedures. 

1. Disconnect all jumper wires and reconnect all previously disconnected components and connectors. 
2. Ensure that all accessories are turned off. 
3. Ensure that the battery is fully charged. 
4. If the Instrument Cluster was replaced. disconnect the negative battery cable for 5 seconds to power down the 
TIPM. Then, reconnect the battery negative cable and turn the ignition on"for 15 seconds to allow the Instrument 
Cluster to learn the VIN. 
5. If the Instrument Cluster was replaced and the vehicle is equipped with VTSS, cycle the key in the driver door 
cylinder lock switch to enable VTSS. 
6. Program the tire size, the country code, the radio EQ setting. all of the RKE transmitters (if RKE Module was 
replaced), and all other options as necessary. 
7. With the scan tool, record and erase all DTCs from ALL modules. 
8. Turn the ignition off. wait 5 seconds, then turn the ignition on. 
9. If repairs were made to any of the HVAC door actuator circuits, with the scan tool in HVAC, select System 
Tests and then select Actuator DTC Detection. The test must pass before proceeding to the next step. 
10. If repairs were made to any of the HVAC doors, linkage, door actuators, or door actuator circuits, with the 
scan tool in HVAC, select System Tests and then select Actuator Calibration Test. The test must pass before 
proceeding to the next step. 
11. Start and run the engine for 2 minutes while operating all functions of the system that caused the original 
concern. 
12. With the scan tool, select ECU View and check for DTCs in the modules. 

Are orcs present in any module or is the original condition still present? 

Yes »The repair is not complete. Refer to the related category for the DTC or symptom that is still present. 

No »The repair is complete. 
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ELECTRONIC CONTROL MODULES 

STANDARD PROCEDURE 

SKREEM PROGRAMMING 
When a Powertrain Control Module (PCM) for a gasoline engine, or an Engine Control Module (ECM) for a diesel 
engine and the Sentry Key Remote Entry Module (SKREEM) (also known as the Wireless Control ModuleJWCM) on 
vehicles equipped with the Sentry Key Immobilizer System (SKIS) are replaced at the same time, perform the fol
lowing steps in order: 

NOTE: If the PCM and the SKREEM are replaced at the same time, program the PCM VIN into the PCM first. 

1. If applicable first replace the PCM/ECM with the original WCM still connected to the vehicle. 

2. Using the appropriate service information program the new PCM/ECM. (This will ensure the Secret Key Transfer 
from the original WCM into the new PCM/ECM). 

3. Now replace and program the WCM. This will retain the Secret Key from the PCM/ECM back into the new WCM. 

4. With the scan tool, select Miscellaneous Functions, WCMIWireless Control Module. Then select the desired pro
cedure and follow the display on the scan tool. 

5. If the vehicle is equipped with Tire Pressure Monitoring System program the Placard Pressure Values into the 
WCM/SKREEM. 

6. Ensure all the customer's keys have been programmed into the new module if necessary. 

NOTE: If the original keys do not successfully program to the new SKREEM after the proper procedures are 
followed correctly, programming new keys will be necessary. 

PROGRAMMING THE SKREEM 
The SKIS Secret Key is an 10 code that is unique to each SKREEMIWCM. This code is programmed and stored in 
the SKREEMIWCM, the PCMlECM. and each ignition key transponder chip_ When the PCM/ECM or SKREEMI 
WCM is replaced, it is necessary to program the Secret Key into the new module using a diagnostic scan tool. 
Follow the programming steps outlined in the diagnostic scan tool for PCM REPLACED, ECM REPLACED, WCM 
REPLACED. or GATEWAY REPLACED under MISCELLANEOUS FUNCTIONS for the WIRELESS CONTROL 
MODULElWCM menu item as appropriate. 

NOTE: Programming the PCM/ECM or SKREEM is done using a diagnostic scan tool and a PIN to enter 
secure access mode. If three attempts are made to enter secure access mode using an incorrect PIN, 
secure access mode will be locked out for one hour. To exit this lockout mode, turn the ignition to the RUN 
position for one hour then enter the correct PIN. Be certain that all accessories are turned OFF. Also mon
itor the battery state and connect a battery charger if necessary. 

NOTE: Before replacing the ECU for a failed driver, control circuit or ground circuit, be sure to check the 
related component/circuit integrity for failures not detected due to a double fault in the circuit. Most ECM 
driver/control circuit failures are caused by internal component failures (i.e. relay and solenoids) and 
shorted circuits (i.e. pull-ups, drivers and switched circuits). These failures are difficult to detect when a 
double fault has occurred and only one DTC has set. 

ECM/SKIMIWCM PROGRAMMING 
When a ECM and the SKIM are replaced at the same time perform the following steps in order: 
1. Program the new SKIM 

2. Program the new ECM 

3. Replace all ignition keys and program them to the new SKIM. 
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ECM/SKIMIWCM PROGRAMMING 
When an ECM (Bosch) and the SKIM are replaced at the same time perform the following steps in order: 

1. Program the new SKIM 
2. Program the new ECM (Bosch) 
3. Replace all ignition keys and program them to the new SKIM. 

PROGRAMMING THE SKIM 

CAUTION: Read all notes and cautions 10r programming procedures. 

1. Connect a battery charger to the vehicle. 

2. Connect the StarSCAN®. 

CAUTION: If the ECM/PCM and SKREEMIWCM are replaced at the same time, the ECM/PCM MUST be pro
grammed before the SKREEMlWCM. 

3. Select "ECU View". 
4. Select "WCM Wireless Control Module". 

5. Select "Miscellaneous Functions". 

6. Select WCM replaced. 

7. Enter the PIN when prompted. 

8. Verify the correct information. 

NOTE: If the ECM and the SKIM are replaced at the same time, all vehicle keys will need to be replaced and 
programmed to the new SKIM. 

PROGRAMMING IGNITION KEYS TO THE SKREEM 
Each ignition key transponder also has a unique 10 code that is assigned at the time the key is manufactured. 
When a key is programmed into the SKREEMIWCM, the transponder 10 code is learned by the module and the 
transponder acquires the unique Secret Key 10 code from the SKREEMIWCM. To program ignition keys into the 
SKREEMIWCM, follow the programming steps outlined in the diagnostic scan tool for PROGRAM IGNITION KEYS 
OR KEY FOBS under MISCELLANEOUS FUNCTIONS for the WIRELESS CONTROL MODULElWCM menu item. 

NOTE: If the original keys do not successfully program to the new SKREEM after the proper procedures are 
followed correctly, programming new keys will be necessary. 

NOTE: A maximum of eight keys can be learned to each SKREEM. Once a key is learned to a SKREEM, that 
key has acquired the Secret Key for that SKREEM and cannot be transferred to any other SKREEM or vehi
cle. 

If ignition key programming is unsuccessful, the scan tool will display one of the following error messages: 
• PROGRAMMING NOT ATTEMPTED - The scan tool attempts to read the programmed key status and there 

are no keys programmed into SKAEEM memory. 

• PROGRAMMING KEY FAILED (POSSIBLE USED KEY FROM WRONG VEHICLE) - SKREEM is unable to 
program an ignition key transponder due to one of the following: 

- The ignition key transponder is ineffective. 
- The ignition key transponder is or has been already programmed to another vehicle. 

• 8 KEYS ALREADY LEARNED, PROGRAMMING NOT DONE - The SKREEM transponder 10 memory is full. 
• LEARNED KEY IN IGNITION - The ID for the ignition key transponder currently in the ignition lock cylinder is 

already programmed into SKREEM memory. 
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COMMUNICATION 

DESCRIPTION 

The primary on-board communication network between microprocessor~based electronic controJ modules in this 
vehicle is the Controller Area Network (CAN) data bus system. A data bus network minimizes redundant wiring con
nections; and, at the same time, reduces wire harness complexity, sensor current loads and controller hardware by 
allowing each senSing device to be connected to only one module (also referred to as a node). Each node reads. 
then broadcasts its sensor data over the bus for use by aU other nodes requiring that data. Each node ignores the 
messages on the bus that it cannot use. 

The CAN bus is a two-wire multiplex system. Multiplexing is any system that enables the transmission of multiple 
messages over a singfe channel or circuit. The CAN bus is used for communication between most vehicle nodes. 
However, in addition to the CAN bus network, certain nodes may also be equipped with a dedicated Serial Con
troller Interlace (SCI) or a K-Line serial link bus to provide direct communication between that node and certain 
sensor inputs. 

There are actually three separate CAN bus systems used in the vehicle. They are designated: the CAN-B, the 
CAN-C and the Diagnostic CAN-C. The CAN-B and CAN-C systems provide on-board communication between all 
nodes in the vehicle. The CAN-C is the faster of the two systems providing near real-time communication (500 
Kbps) , but is less fault tolerant than the CAN-B system. The CAN-C is used typically for communications between 
more critical nodes, while the slower (83.3 Kbps), but more fault tolerant CAN-B system is used for communications 
between less critical nodes. The CAN-8 fault tolerance comes from its ability to revert to a single wire communi
cation mode if there is a problem in the bus wiring. 

The added speed of the CAN data bus is many times faster than previous data bus systems. This added speed 
facilitates the addition of more electronic control modules or nodes and the incorporation of many new electrical and 
electronic features in the vehicle. 

The Diagnostic CAN-C bus is a'so capable of 500 Kbps communication. and is sometimes informally referred to as 
the CAN-D system to differentiate it from the other high speed CAN-C bus. The Diagnostic CAN-C is used exclu
sively for the transmission of diagnostic information between the Totally Integrated Power Module/Central GateWay 
(TJPM or TIPMCGW) and a diagnostic scan tool connected to the industry-standard 1 B-way Data Link Connector 
(DLC) located beneath the instrument pane' on the driver side of the vehicle. 

The TIPM is located in the engine compartment near the battery. The central CAN gateway or hub module integral 
to the TIPM ;s connected to all three CAN buses. This gateway physically and electrically isolates the CAN buses 
from each other and coordinates the b;-directional transfer of messages between them. 

OPERATION 

The Controller Area Network (CAN) data bus allows aU e'ectronic modules or nodes connected to the bus to share 
information with each other. Regardless of whether a message originates from a module on the lower speed CAN-B 
bus or on the higher speed CAN-C or CAN·D bus, the message structure and layout is similar, which allows the 
Totally Integrated Power Module/Central GateWay (TIPM or TIPMCGW) to process and transfer messages between 
the buses. The TIPM also stores a Diagnostic Trouble Code (DTC) for certain bus network faults. 

All modules (also referred to as nodes) transmit and receive messages over one of these buses. Data exchange 
between nodes is achieved by serial transmission of encoded data messages. Each node can both send and 
receive serial data simultaneously. Each digital bit of a CAN bus message is carried over the bus as a voltage 
differential between the two bus circuits whiCh, when strung together, form a message. Each node uses arbitration 
to sort the message priority jf two competing messages are attempting to be broadcast at the same time. 

The voltage network used to transmit messages requires biasing and termination. Each module on the CAN bus 
network provides its own biaSing and termination. There are two types of nodes used in the CAN bus net.w0rk. On 
the CAN-C bus, a dominant node has a 120 ohm termination resistance, white a non-dominant (or recessive) node 
has about a 2500 to 3000 ohm (2.5 to 3.0 kilohm) termination resistance. The dominant nodes on the CAN·C bus 
are the TJPM and the Powertrain Control Module (PCM). 

The termination resistance of two dominant nodes is combined in parallel to provide a total of about 60 ohms. This 
resistance value may vary somewhat by application, depending upon the number of non-dominant nodes on the 
CAN-C bus. On the CAN-D bus (or Diagnostic CAN-C) a" of the 60 ohm termination resistance is present in the 
Central GateWay (TIPMCGW). 

NOTE: All measurement of termination resistance is done with the vehicle battery disconnected. 
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NOTE: Termination resistance of a CAN-B node cannot be verified with a Digital Multi-Meter (DMM) or Digital 
Volt.()hm Meter (DVOM). The transceiver of each CAN-B node connects to termination resistors internally. 
When the vehicle battery Is disconnected, the internal connections of all CAN .. B node transceivers are 
switched open, disconnecting the termination reslstors •. Therefore, the total bus resistance measured under 
these conditions wUl:>be extremely high or infinite, which does not accurately reflect the actual termination 
resistance of the CAN-B bus. 

L , 

Toe communication protocol being used for the CAN data bus is a non-proprietary, open standard adopted from the 
Bosctl CAN Specification 2.0b. The CAN-C is the faster of the two primary buses in the CAN bus system, providing 
near .real-time communication (500 Kbp$). 

The CAN bus nodes are CC)nnected ,in parallel to the two-wire bus using a twisted pair, where the wires are wrapped 
around each other to provide shielding from unwanted electromagnetic induction, thus preventing interference with 
the relatively low voltage signals being carried through them. The twisted pairs have between 33 and 50 twists per 
meter (yard). While the CAN bus is operating (active), one of the bus wires will carry a higher voltage and is 
referred to as the CAN High or CAN bus (+) wire, while the other bus wire will carry a lower voltage and is referred 
to as the CAN Low or CAN bus (-) wire. Refer to the CAN Bus Voltages table. 

CAN Bus Voltages (Normal Operation) 

CAN-C Bus 
Recessive Dominant CAN-l CAN-H CANal CAN-H CAN-H 

Circuits Sleep (Bus (Bus Short to Short to Short to Short to Short to 
Idle) Active) Ground Ground Battery Battery CAN-l 

Battery 

CANal (-) OV 
2.4 - 2.5 1.3 - 2.3 

OV 
0.3 .. Battery Voltage 

2.45 V V V 0.5V Voltage Less 0.75 
V 

Battery 

CAN-H (+) OV 2.4 - 2.5 2.6 .. 3.5 
0.02 V OV Voltage Battery 

V V Less 0.75 Voltage 2.45 V 

V 

CAN-B Bus Key-OFF (Bus Key-ON CANal CAN-H CANal CAN-H CAN-H 
Circuits Asleep) (Bus Short to Short to Short to Short to Short to 

Active) Ground Ground Battery Battery CAN-l 

CAN-l (-) 10.99 V 4.65 -
OV 4.5 - 4.7 Battery 4.5 .. 4.7 0.3 .. 0.7 

4.98 V V Voltage V V 

CAN-H (+) O.OV 0.39 - 0.3 - 0.7 
OV 0.3 - 0.7 Battery 0.3 - 0.7 

0.46 V V V Voltage V 
Notes 

All measurements taken between node ground and CAN terminal with a standard OVOM. 

OVOM will display average network voltage. 

~~~;~~istance of CAN-C network can also be measured (60 ohms). Cannot measure total resistance of CAN-B 

.. In order to minimize the at nf -p e lal effects of Ignatlon OFF Draw (100), the CAN-B network em 
However, a network sleep strategy should not be confused with the sleep strategy of the . ~~o~s ~ sleep strategy. 
network, as they may differ. For example: The CAN-C bus network is awake only when th I~ I~I. ua n~des. on that 
~N or START positions; however, the TIPM. which is on the CAN-C bus, may still be awak~ '~7;~on S~lt~~ IS in ,the 
In th~ ACCE~SORY or, UNLOCK positions. The integrated circuitry of an individual node rna the Ignition SWitch 
cesSlng certain sensor Inputs and outputs without the need to utilize network resources. y be capable of pro-

The CAN-B bu~ network remains active until all nodes on that network are read for slee .. . 
the network uSI~g tokens in a manner similar to polling. When the last node thatYis active P~nT~: ~e deter~lned by 
for sleep, and It has already received a token indicating that all other nodes on the bus are readtw~~~ ~~eready 
broad~asts a bus sleep acknowledgment message that causes the network to sleep. Once the clN-B b ep, I~ 
work IS asleep, any node on the bus can awaken it by transmitting a message on the network The TIPM ~~ k net 
either the ~ANMB .or the CAN-C bus awake for a timed interval after it receives a diagnostiC ~essage for wth' at beep 
over the Diagnostic CAN-C bus. us 
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In the CAN system, available options are configured into the TIPM at the assembly plant. but additional options can 
be added in the field using the diagnostic scan tool. The configuration settings are stored in non-volatile memory. 
The TIPM also has two 64-bit registers, which track each of the as-built and currently responding nodes on the 
CAN-B and CAN-C buses. The TIPM stores a Diagnostic Trouble Code (DTC) in one of two caches for any detected 
active or stored faults in the order in which they occur. One cache stores powertrain (P~Code). chassis (C-Code) 
and body (B-Code) DTCs, while the second cache is dedicated to storing network (U-Code) DTCs. 

If there are intermittent or active faults in the CAN network, a diagnostic scan tool connected to the Diagnostic 
CAN-C bus through the 16-way Data Link Connector (DLC) may only be able to communicate with the TIPM. To aid 
in CAN network diagnosis. the TIPM will provide CAN-B and CAN-C network status information to the scan tool 
using certain diagnostic signals. In addition, the transceiver in each node on the CAN-C bus will identify a bus off 
hardware failure, while the transceiver in each node on the CAN-B bus will identify a general bus hardware fail .. 
ure. The transceivers for some CAN-B nodes will also identify certain failures for both CAN-B bus signal wires. 
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DATA LINK CONNECTOR 

DESCRIPTION 
The Data Link Connector (DLC) (3) is a 16-way 
molded plastic connector insulator on a dedicated take 
out of the instrument panel wire harness. This connec
tor is located at the lower edge of the instrument 
panel, outboard of the steering column. The connector 
insulator is retained by integral snap features within a 
rectangular cutout in the lower instrument panel rein
forcement (2), just below the lower edge of the instru
ment panel steering column opening cover (1). 

OPERATION 
The Data Link Connector (DLC) is an industry-standard 16-way connector that permits the connection of a diag
nostic scan tool to the Controller Area Network (CAN) data bus for interfacing with, configuring. and retrieving Diag
nostic Trouble Code (DTC) data from the electronic modules that reside on the data bus network of the vehicle. 
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MODULE-ANTI-LOCK BRAKE 

DESCRIPTION 

The Antilock Brake Module (ABM) (2) is mounted to 
the Hydraulic Control Unit (HCU) (3) and operates the 
ABS system. 

OPERATION 

8170d4a6 

The ABM voltage source is through the ignition switch in the RUN position. The ABM contains a self check program 
that illuminates the ABS warning light when a system fauJt is detected. Faults are stored in a diagnostic program 
memory and are accessible with the scan tool. ABS faults remain in memory until cleared, or until after the vehicle 
is started approximately SO times. Stored faults are not erased if the battery is disconnected. 

NOTE: If the ABM is being replaced with a new ABM is must be reprogrammed with the use of a scan tool. 

REMOVAL 
1. Remove the negative battery cable from the battery. 

2. Pull up on the ABM harness connector release and remove connector. 

3. Remove the ABM mounting bolts. 

4. Remove the pump connector from the ABM. 

S. Remove the ABM from the HCU. 

INSTALLATION 

NOTE: If the ABM is being replaced with a new ABM is must be reprogrammed with the use of a scan tool. 

1. Install ABM to the HCU. 

2. Install the pump connector to the ABM. 

3. Install mounting bolts. Tighten to 2 N·m (16 in. Ibs.). 

4. Install the wiring harness connector to the ABM and push down on the release to secure the connector. 

5. Install negative battery cable to the battery. 
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MODULE-ENGINE CONTROL-DIESEL 

DESCRIPTION 

CUMMINS FUEL SYSTEM COMPONENTS 

1 - ENGINE COOLANT TEMPERATURE (ECT) SENSOR 
2 - INTAKE MANIFOLD AIR HEATER/ELEMENTS 
3-FUELPRESSURESENSOR 

14 - FUEL DRAIN TUBE 
15 - OIL PRESSURE SWITCH 
16 - ENGINE CONTROL MODULE (ECM) 
17 - FUEL INJECTION PUMP 

8E - 183 

4 - FUEL PRESSURE LIMITING VALVE 
5 - HIGH-PRESSURE FUEL LINES 
6 - FUEL HEATER 

18 - CRANKSHAFT POSITION (ENGINE SPEED) SENSOR 
19 - CAMSHAFT POSITION SENSOR (eMP) 

7 - HIGH-PRESSURE FUEL RAIL 
8 - FUEL HEATER TEMPERATURE SENSOR (THERMOSTAT) 
9 - FUEL FILTERIWATER SEPARATOR 
10 - FUEL DRAIN MANIFOLD (CYLINDER HEAD FUEL RETURN 
LINE) 
11 - DRAIN VALVE 
12 - FUEL RETURN LINE CONNECTION (TO FUEL TANK) 
13 - FUEL SUPPLY LINE (LOW-PRESSURE, TO ENGINE) 

20 - FUEL CONTROL ACTUATOR (FCA) 
21 - CASCADE OVERFLOW VALVE 
22 - SCREENED BANJO BOLT 

The Engine Control Module (ECM) for the 5.9L diesel engine (16) is bolted to the left side of the engine below the 
intake manifold. 

OPERATION 
The main function of the Engine Control Module (ECM) is to electrically control the fuel system. The ECM also 
controls certain transmission and other functions previously controlled by the Powertrain Control Module (PCM). 

The ECM can adapt its programming to meet changing operating conditions. 

The ECM receives input signals from various switches and sensors. Based on these inputs, the ECM regulates 
various engine and vehicle operations through different system components. These components are referred to as 
ECM Outputs. The sensors and switches that provide inputs to the ECM are considered ECM Inputs. 
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NOTE: ECM Inputs: 

• Accelerator Pedal Position Sensor (APPS) Signals #1 and #2 

• AC system pressure 
• Auto shutdown (ASD) sense 

• Battery temperature 
• Battery temperature sensor 
• Battery voltage 
• Brake switch 
• Camshaft Position Sensor (CMP) 
• Crankshaft Position Sensor (CKP) 
• Data link connection for a scan tool 
• Engine Coolant Temperature (ECT) sensor 
• EATX module (if equipped) 

• Fuel level 
• Fuel pressure sensor 
• Fan speed (engine cooling fan) 
• Generator (battery voltage) output 
• Governor pressure (Auto. trans.) 

• Ground circuits 
• Inlet air temperature sensor/pressure sensor 
• Intake air temperature sensor/MAP sensor 

• CAN C BUS (+) circuits 
• CAN C BUS (-) circuits 
• Key switch (ignition) 
• Oil Pressure switch 
• Overdrive switch (automatic transmission only) 
• Park/neutral switch (auto. trans. only) 

• Power ground 
• SCI datalink bus (+) circuits 
• SCI datalink bus (-) circuits 

• Sensor return 
• Signal ground 
• Speed control multiplexed single wire input 
• Transfer case switch (4WD range position) 
• Transmission governor psi (automatic transmission only) 
• Transmission OSS (automatic transmission only) 
• Transmission oil pressure (automatic transmission only) 
• Transmission oil temperature (automatic transmission only) 
• Transmission throttle valve position (automatic transmission only) 

• Vehicle speed signal 
• Water-In-Fuel (WIF) sensor 

NOTE: ECM Outputs: 

After inputs are received by the ECM, certain sensors, switches and components are controlled or regulated by the 
ECM. These are considered ECM Outputs. These outputs are for: 

• AlC clutch relay 
• Auto shutdown (ASD) relay 
• Data link connection for diagnostic scan tool 
• Fan clutch PWM 
• Five volt sensor supply (primary) 
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• Five volt sensor supply (secondary) 

• Fuel control actuator 
• Fuel injector driver circuits 

• Fuel transfer (lift) pump 
• Generator field driver (-) 

• Generator field driver (+) 

• Governor pressure (VFS solenoid) 
• Intake manifold air heater relays #1 and #2 control circuits 
• CAN C BUS (+/-) circuits for: speedometer, voltmeter, fuel gauge, oil pressure gauge/lamp, engine temp. 

gauge and speed control warn. lamp 

• Malfunction indicator lamp (Check engine lamp). Driven through J1850 circuits .. 

• Oil pressure switch/warning lamp (databus) 
• Overdrive/3-4 shift solenoid (automatic transmission only) 

• SC source 
• SCI datalink bus (+) circuits 
• SCI datalink bus (-) circuits 

• Speed control vacuum solenoid 

• Speed control vent solenoid 
• Tachometer (if equipped). Driven through J1850 circuits. 

• TCC solenoid (automatic transmission only) 
• Transmission battery relay (automatic transmission only) 
• Transmission throttle valve actuator (automatic transmission only) 
• Transmission governor solenoid (automatic transmission only) 

• Wait-to-start warning lamp (databus) 

• Turbo wastegate solenoid 
• Water-In-Fuel (WIF) warning lamp (databus) 

STANDARD PROCEDURE 

ECM/PCM PROGRAMMING 

MODULE REPROGRAMING 
Replacement ECM's will require programming utilizing the StarSCAN® or equivalent. The ECM will not operate the 
engine until itis programmed. A Diagnostic Trouble Code (DTC) will be set - "not programmed", 

CAUTION: Extreme care must be taken when programming a calibration into a generic ECM. Do not ran
domly select a calibration. Once a calibration is selected and programmed, the controller cannot be repro
grammed to a different calibration. The module can only be reprogrammed to a more recent Version of that 
calibration. 

SPECIAL TOOLS/EQUIPMENT OR EQUIVALENT REQUIRED: 

NPN Battery Charger 

CH9401 StarSCAN® Tool 

CH9404 StarSCAN® Vehicle Cable 

CH9409 StarSCAN® Documentation Kit 

CH941 0 StarSCAN® Ethernet Cable, 12 ft. 

CH9412 StarSCAN® Software Update Device Kit 

TechCONNECT PC or equivalent 

StarSCAN® Software Update CD 
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**REPAIR PROCEDURE - USING THE INTERNET TO RETRIEVE THE FLASH FILE: 

NOTE: The StarSCAN® or equivalent diagnostic scan tool fully supports Internet connectivity. However, in 
order to take advantage of this feature you must first configure the StarSCAN® or equivalent for your deal· 
ership's network. For instruction on setting up your StarSCAN® or equivalent for the dealer's network; refer 
to the StarSCAN® or equivalent Quick Start Networking Guide available on DealerCONNECT > Service> 
StarSCAN and StarMOBILE or equivalent Tools> Online Documentation or at www.dcctools.com website 
under the "download cente"". 

NOTE: If this flash process is interrupted/aborted, the flash should be restarted. 

1. Open the hood, install a battery charger and verify that the charging rate provides approximately 13.5 volts. Set 
the battery charger timer to maintain the charging voltage for the duration of the flash process. 

2. Connect the CH9410 StarSCAN® or equivalent ethernet cable to the StarSCAN® or equivalent and the dealer's 
network drop. 

3. Connect the CH9404 StarSCAN® or equivalent vehicle cable to the StarSCAN® or equivalent and the vehicle. 

4. Power ON the StarSCAN® or equivalent. 

5. Retrieve the old ECU part number. Using the StarSCAN® or equivalent at the "Home" screen: 

a. Select "ECU View" 

b. Touch the screen to highlight the ECM in the list of modules. 

c. Select "More Options" 

d. Select "ECU Flash" 

e. Record the part number at the top of the "Flash ECM" screen for later reference. 

NOTE: For the Cummins Diesel, if the ECM is not operational, the uECM part number" can be obtained from 
the label on the controller. If the label on the controller is not legible. record the "Reference No." for use 
later. The "Reference No." is located in the Reference No. box at the top, center of the Engine Data Plate. 
Do not use the reference number shown in the figure. The Engine Data Plate is located on the intake side 
of the breather cover or affixed to the APPS bracket. 
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6. Replace the ECM with the appropriate Generic ECM. Refer to the detailed service information available in Tech
CONNECT, under: Service Info, a-Electrical, Electronic Control Module, Engine Control Module, Removal. 

7. Program the ECM as follows: 
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a. Using the StarSCAN® or equivalent at the "Home" screen, Select "ECU View" 

b. Touch the screen to highlight the ECM in the list of modules. 

c. Select "More Options" 

d. Select "ECU Flash" 

e. Select "Browse for New File". Follow the on screen instructions. 

t Highlight the appropriate calibration based on the part number recorded in Step 5 Step e. 

g. Select "Download to Scantool". 

h. Select "Close" after the download is complete, then select IlBackll. 

i. Highlight the listed calibration. 

j. Select "Update Controller". Follow on screen instructions. 

k. When the update is complete, select "OK": 

I. Verify the part number at the top of the "Flash ECM" screen has updated to the new part number. 

8. Is 'WCM - Wireless Control Module" displayed in the "ECU Overview" screen list of modules? 

a. Yes » go to Step 9. 

b. No » go to Step 10. 

9. Program the ECM to the Wireless Control Module (WCM). 

a. Highlight the WCM. 

b. Select "Misc. Function". 

c. Highlight "ECM Replaced". 

d. Select "Start" 

e. Follow the on screen instructions. Select "Nexf' after each step. Select "Finish" atter completing the last step. 

f. When complete proceed to Step 10. 

10. Program the VIN into the ECM. 

a. Scroll through the list of controllers and highlight the ECM. 

b. Select "Misc. Function". 

c. Highlight "Check ECM VIN". 

d. Select "Start" 

e. Follow the on screen instructions. Select "Next" after each step. When the window appears with 17 boxes, 
select "Show Keyboard". Place the cursor to the right of the last box and then backspace to delete the boxes 
from the window. Enter the VIN. Select "Finish" after completing the last step. 

f. Unplug the scan tool from the Data Link Connector. 

g. At the "Vehicle Disconnected" screen, press "OK". 

h. Connect the scan tool to the Data Link Connector and verify that the VIN is visible at the top of the "Home" 
screen. 

NOTE: Due to the ECM programming procedure, a DTC may be set in other modules (TCM, BCM, MIC, 
SKREEM, etc.) within the vehicle, If so equipped. Some DTC's may cause the MIL to illuminate. From the 
"Home" screen select "System View". Then select "All DTCs". Press "Clear All Stored DTCs" if there are 
any DTCs shown on the list. 

NOTE: The following step is required by law when reprogramming a ECM and/or TCM. 

11. Type the necessary information on the "Authorized Modification Label" pin 04275086AB and attach near the 
VECI label. 
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REPAIR PROCEDURE USING SOFTWARE 
UPDATE CD TO RETRIEVE THE FLASH 
FILE: 

NOTE: If this flash process is interrupted/aborted, 
the flash should be restarted. 

NOTE: For detailed information on the operation of 
the StarSCAN®, refer to the Quick Reference doc
umentation provided in the StarSCAN® or equiva-

(0 

8Of34528 

lent documentation kit. In addition, more recent information may also be available at the www.dcctools.com 
website. Look under "Training Aids" and also under "Download Center > Frequently Asked Questions" for 
more help. 

1. Open the hood, install a battery charger and verify that the charging rate provides approximately 13.5 volts. Set 
the battery charger timer to maintain the charging voltage for the duration of the flash process. 

2. Connect the CH9404 StarSCAN® or equivalent vehicle cable to the StarSCAN® or equivalent or equivalent and 
the vehicle. 

3. Power ON the StarSCAN® or equivalent. 

4. Retrieve the old ECU part number. Using the StarSCAN® or equivalent at the "Home" screen: 

a. Select" ECU View" 

b. Touch the screen to highlight the ECM in the list of modules. 

c. Select "More Options" 

d. Select "ECU Flash" 

e. Record the part number at the top of the "Flash ECM" screen for later reference. 

5. Replace the ECM with the appropriate Generic ECM. Refer to the detailed service information available in Tech
CONNECT, under: Service Info, 8-Electrical, Electronic Control Module, Engine Control Module, Rem~val. 

6. Insert the StarSCAN® or equivalent Software Update CD into the TechCONNECT or equivalent PC. The Star
SCAN® Software Update CD will start automatically. Select "Download Flash Updates

tl

• 

7. At the "Select a method for looking up controller flash updates." screen: 

a. Select "Enter part number". Enter the "Part Number" recorded in Step 4 when prompted to do so. 

b. Using the mouse highlight the appropriate "Calibration". Select "Next". 

c. Follow the on screen instructions. 

d. When completed, proceed to Step B. 
B. With the StarSCAN® or equivalent powered OFF, connect the USB Key and Gender Changer to the StarSCAN® 

or equivalent USB port. 
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9. Connect the StarSCAN® or equivalent to the vehi
cle (if not already connected). 

10. Power ON the StarSCAN® or equivalent. 

11. Download the flash file from the USB key to the 
StarSCAN® or equivalent. Using the StarSCAN® 
or equivalent at the "Home" screen: 

a. Select "Flash Download", then select "Retrieve 
files from the USB storage device" 

b. Highlight the appropriate calibration. Select 
"Download to Scan Tool" 

c. When the download is complete, select "Close" 
and "Back". 

12. Reprogram the ECU. Using the StarSCAN® or 
equivalent at the "Home" screen: 

a. Select "ECU View". 

b. Select "More Options". 

c. Select "ECU Flash". 

d. Highlight the appropriate calibration. 

e. Select "Update Controller". Follow the on screen instructions. 

f. When the update is complete, select ''OK''. 

g. Verity the part number at the top of the "Flash ECM" screen has updated to the new part number. 

13. Is "WCM • Wireless Control Module" displayed in the "ECU Overview" screen list of modules? 

a. Yes » go to Step 14. 

b. No » go to Step 15. 

14. Program the ECM to the Wireless Control Module (WCM). Using the StarSCAN at the "Home" screen: 

a. Select "ECU View" 

b. Scroll through the list of controllers and highlight the WCM. 

c. Select "Misc. Function". 

d. Highlight "ECM Replaced". 

e. Select "Start" 

f. Follow the on screen instructions. Select "Nexf' after each step. Select "Finish" after completing the last step. 

g. When complete proceed to Step 16. 

15. Program the VIN into the ECM. 

a. Scroll through the list of controllers and highlight the ECM. 

b. Select "Misc. Function". 

c. Highlight "Check ECM VIN". 

d. Select "Start" 

e. Follow the on screen instructions. Select "Next" after each step. When the window appears with 17 boxes, 
select "Show Keyboard". Place the cursor to the right of the last box and then backspace to delete the boxes 
from the window. Enter the VIN. Select "Finish" after completing the last step. 

f. Unplug the scan tool from the Data Link Connector. 

g. At the "Vehicle Disconnected" screen, press "OK". 

h. Connect the scan tool to the Data Link Connector and verify that the VIN is visible at the top of the "Home" 
screen. 
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16. Is the vehicle is equipped with a 3.7L or 4.7L engine? 

a. Yes » go to Step 18. 

b. No » go to Step 17. 

17. Using the StarSCAN® or equivalent at the "Hornet' screen: 

a. Select "ECU View" 

b. Scroll through the list of controllers and highlight the ECM. 

c. Select "Misc. Function". 

d. Highlight "Learn ETC". 

e. Select "Start" 

1. Follow the on screen instructions. Select "Next" after each step. Select "Finish" after completing the last step. 

NOTE: Due to the ECM programming procedure, a DTC may be set in other modules (TCM, BCM, MIC, SKIM, 
etc.) within the vehicle, if so equipped. Some DTC's may cause the MIL to illuminate. Check all modules 
using "ECU View" from the Home screen, record the DTC's, and erase these DTC's prior to returning the 
vehicle to the customer. Erase any DTC's in the ECM only after all other modules have had their DTC's 
erased. 

NOTE: The following step is required by law. 

18. Type the necessary information on the "Authorized Modification Label" pin 04275086AB and attach near the 
VEel label. ** 
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REMOVAL 

5.9L DIESEL 

CUMMINS FUEL SYSTEM COMPONENTS 

1 • ENGINE COOLANT TEMPERATURE (ECT) SENSOR 
2· INTAKE MANIFOLD AIR HEATER/ELEMENTS 
3 - FUEL PRESSURE SENSOR 
4 - FUEL PRESSURE LIMITING VALVE 
5 - HIGH-PRESSURE FUEL LINES 
6 - FUEL HEATER 
7 - HIGH-PRESSURE FUEL RAIL 
8 - FUEL HEATER TEMPERATURE SENSOR (THERMOSTAT) 
9 - FUEL FILTERIWATER SEPARATOR 
10 - FUEL DRAIN MANIFOLD (CYLINDER HEAD FUEL RETURN 
LINE) 
11 - DRAIN VALVE 
12 - FUEL RETURN LINE CONNECTION (TO FUEL TANK) 
13 - FUEL SUPPLY LINE (LOW-PRESSURE, TO ENGINE) 

14 - FUEL DRAIN TUBE 
15 - OIL PRESSURE SWITCH 
16 - ENGINE CONTROL MODULE (ECM) 
17 - FUEL INJECTION PUMP 
18 - CRANKSHAFT POSITION (ENGINE SPEED) SENSOR 
19 - CAMSHAFT POSITION SENSOR (CMP) 
20 - FUEL CONTROL ACTUATOR (FCA) 
21 - CASCADE OVERFLOW VALVE 
22 - SCREENED BANJO BOLT 

The Engine, Control Module (ECM) (1S) is bolted to a support bracket near the fuel filter. The support bracket 
mounts to the block with four capscrews and vibration isolators. A ground wire is fastened to the bracket. The other 
end of the wire is fastened to the engine block. 

1. Record any Diagnostic Trouble Codes (DTC's) found in the ECM. 

To avoid possible voltage spike damage to the ECM, ignition key must be off, and both negative battery cables must 
be disconnected before unplugging ECM connectors. 

2. Disconnect both negative battery cables at both batteries. 

3. Remove the 50-way and SO-way connector bolts at the ECM. Note: The connector bolt is a female allen head. 
As bolt is being removed, very carefully remove connectors from the ECM. 

4. Remove five ECM mounting bolts and remove ECM from vehicle. 
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6.7L DIESEL 

The Engine Control Module (ECM) (5) is located on the left side of the engine. A support bracket mounts to the 
block with four capscrews and vibration isolators. A ground wire is fastened to the bracket. The other end of the wire 
is fastened to the engine block. 

1. Record any Diagnostic Trouble Codes (DTC's) found in the ECM. 

To avoid possible voltage spike damage to the ECM, ignition key must be off, and both negative battery cables must 
be disconnected before unplugging ECM connectors. 

2. Disconnect both negative battery cables at both batteries. 

Access to the ECM is easier by working through the left front wheel opening. 

3. Remove left front wheel. 

4. Remove plastic left front fender splash shield. Refer to Slash Shield Front Wheel Hose in Body section. 

5. Remove electrical connector bolts at ECM. Note: As each bolt is being removed, very carefully remove connec
tors from the ECM. 

6. Remove three ECM mounting bolts (6) and remove ECM from engine. 
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INSTALLATION 

5.9L DIESEL 

CUMMINS FUEL SYSTEM COMPONENTS 

1 - ENGINE COOLANT TEMPERATURE (ECT) SENSOR 
2 -INTAKE MANIFOLD AIR HEATER/ELEMENTS 
3· FUEL PRESSURE SENSOR 
4 • FUEL PRESSURE LIMITING VALVE 
5 HIGH-PRESSURE FUEL LINES 
6 • FUEL HEATER 
7 - HIGH-PRESSURE FUEL RAIL 
8 - FUEL HEATER TEMPERATURE SENSOR (THERMOSTAT) 
9 FUEL FILTERIWATER SEPARATOR 
10 - FUEL DRAIN MANIFOLD (CYLINDER HEAD FUEL RETURN 
LINE) 
11 DRAIN VALVE 
12 FUEL RETURN LINE CONNECTION (TO FUEL TANK) 
13 FUEL SUPPLY LINE (LOW-PRESSURE, TO ENGINE) 

Do not apply paint to ECM or a poor ground will result. 

14 - FUEL DRAIN TUBE 
15 - OIL PRESSURE SWITCH 
16 - ENGINE CONTROL MODULE (ECM) 
17 - FUEL INJECTION PUMP 
18 - CRANKSHAFT POSITION (ENGINE SPEED) SENSOR 
19 - CAMSHAFT POSITION SENSOR (CMP) 
20 - FUEL CONTROL ACTUATOR (FCA) 
21 - CASCADE OVERFLOW VALVE 
22 - SCREENED BANJO BOLT 

1. Position the ECM (1S) to the ECM support bracket and install the five mounting bolts. Tighten bolts to 24 N·m 
(18 ft. Ibs.). 

2. Check pin connectors in ECM, 50-way and SO-way connectors for corrosion or damage. Repair as necessary. 
3. Clean pins in the 50-way and 6o-way electrical connectors with a electrical contact cleaner. 

4. Install the 50-way and SO-way connectors to ECM. Tighten connector bolts to 3 N·m (27 in. Ibs.). 

5. Reconnect both negative battery cables. 

6. Use a diagnostic scan tool to erase any Diagnostic Trouble Codes (DTC's) from ECM. 
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6.7L DIESEL 

Do not apply paint to ECM or a poor ground will result. 

1. Position ECM (5) to the ECM support bracket and install mounting bolts. Tighten bolts to 24 N·m (18 ft. lbs.). 

2. Check pins in electrical connectors for corrosion, damage or dirt intrusion. Also check aU pins for being bent. 
Repair as necessary. Damaged, dirty, bent or corroded pins could result in poor conductivity, causing 
intermittent electrical issues or DTC's. 

3. Clean pins in electrical connectors with an electrical contact cleaner. 

4. Install connectors to ECM. Tighten connector bolts to 3 N·m (27 in. Ibs.). 

5. Install splash shield. 

6. Install left front wheel. 

7. Connect both negative battery cables. 
B. Use a diagnostic scan tool to erase any Diagnostic Trouble Codes (DTC's) from ECM. 
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FUEL INJECTOR 10 CORRECTION CODES: 

Each fuel injector has a six-digit alphanumeric correc
tion code. The correction code is printed on the intake 
side of the fuel injector (1) and is used to identify 
injector calibration. When replacing any fuel injectors, 
this code must be entered into the vehicles Engine 
Control Module (ECM) using a diagnostic scan tool. In 
addition, if a new ECM is installed, use a diagnostic 
scan tool to program all six of the injector codes from 
the original fuel injectors into the new ECM. 

D 
o 

81a613d2 
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MODlILE-POWERTRAIN CONTROL 

DESCRIPTION 

POWERTRAIN CONTROL MODULE (PCM) 
The Powertrain Control Module (PCM) is located in 
the right-rear section of the engine compartment under 
the cowl. 

Two different PCM's are used (JTEC and NGC). 
These can be easily identified. JTEC's use three 
32-way connectors, NGC's use four 3S-way con
nectors 

MODES OF OPERATION 

80dOa106 

As input signals to the Powertrain Control Module (PCM) change, the PCM adjusts its response to the output 
devices. For example, the PCM must calculate different injector pulse width and ignition timing for idle than it does 
for wide open throttle (WOT). 

The PCM will operate in two different modes: Open Loop and Closed Loop. 

During Open Loop modes, the PCM receives input signals and responds only according to preset PCM program
ming. Input from the oxygen (02S) sensors is not monitored during Open Loop modes. 

During Closed Loop modes, the PCM will monitor the oxygen (02S) sensors input. This input indicates to the PCM 
whether or not the calculated injector pulse width results in the ideal air-fuel ratio. This ratio is 14.7 parts air-to-1 
part fuel. By monitoring the exhaust oxygen content through the 02S sensor, the PCM can fine tune the injector 
pulse width. This is done to achieve optimum fuel economy combined with low emission engine penormance. 

The fuel injection system has the following modes of operation: 
• Ignition switch ON 
• Engine start-up (crank) 
• Engine warm-up 

• Idle 
• Cruise 
• Acceleration 
• Deceleration 
• Wide open throttle (WOT) 
• Ignition switch OFF 

The ignition switch On, engine start-up (crank), engine warm-up, acceleration, deceleration and wide open throttle 
modes are Open Loop modes. The idle and cruise modes, (with the engine at operating temperature) are Closed 
Loop modes. 
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IGNITION SWITCH (KEY·ON) MODE 

This is an Open Loop mode. When the fuel system is activated by the ignition switch, the following actions occur: 
• The PCM pre-positions the idle air control (lAC) motor. 
• The PCM determines atmospheric air pressure from the MAP sensor input to determine basic fuel strategy. 
• The PCM monitors the engine coolant temperature sensor input. The PCM modifies fuel strategy based on this 

input. 
• Intake manifold air temperature sensor input is monitored. 
• Throttle position sensor (TPS) is monitored. 
• The auto shutdown (A5D) relay is energized by the PCM for approximately three seconds. 
• The fuel pump is energized through the fuel pump relay by the PCM. The fuel pump will operate for approx

imately three seconds unless the engine is operating or the starter motor is engaged. 
• The 025 sensor heater element is energized via the ASD or 025 heater relay. The 028 sensor input is not 

used by the PCM to calibrate air-fuel ratio during this mode of operation. 

ENGINE START-UP MODE 

This is an Open Loop mode. The following actions occur when the starter motor is engaged. 

The PCM receives inputs from: 
• Battery voltage 
• Engine coolant temperature sensor 
• Crankshaft position sensor 
• Intake manifold air temperature sensor 
• Manifold absolute pressure (MAP) sensor 
• Throttle position sensor (TPS) 
• Camshaft pOSition sensor signal 

The PCM monitors the crankshaft position sensor. If the PCM does not receive a crankshaft position sensor signal 
within 3 seconds of cranking the engine, it will shut down the fuel injection system. 

The fuel pump is activated by the PCM through the fuel pump relay. 

Voltage ,s applied to the fuel injectors with the ASD relay via the PCM. The PCM will then control the injection 
sequence and injector pulse width by turning the ground circuit to each individual injector on and off. 

The PCM determines the proper ignition timing according to input received from the crankshaft position sensor. 

ENGINE WARM-UP MODE 

This is an Open Loop mode. During engine warm-up, the PCM receives inputs from: 
• Battery voltage 

• Crankshaft position sensor 
• Engine coolant temperature sensor 
• Intake manifold air temperature sensor 
• Manifold absolute pressure (MAP) sensor 
• Throttle position sensor (TPS) 
• Camshaft position sensor Signal 

• Park/neutral switch (gear indicator signal-auto. trans. only) 
• Air conditioning select Signal (if equipped) 
• Air conditioning request signal (if equipped) 

Based on these inputs the following occurs: 

• Voltage is appli.e~ to the fuel in!ectors With. the ASD relay via the PCM. The PCM will then control the injection 
sequence and Injector pulse Width by turning the ground circuit to each individual injector on and off. 

• The PCM adjusts engine idle speed through the idle air control (lAC) motor and adjusts ignition timing. 
• The PCM operates the AlC compressor clutch through the AlC compressor clutch relay. This is done if AlC has 

be~n selected by the ~ehicle operator and specified pressures are met at the high and fow-pressure Ale 
sWitches. Refer to Heating and Air Conditioning for additional jnformation. 
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• When .engine has reached operating temperature, the PCM will begin monitoring 028 sensor input. The sys. 
tem will then leave the warm-up mode and go into closed loop operation. 

IDLE MODE 

When the engine is at operating temperature, this is a Crosed Loop mode. At idle speed, the PCM receives inputs 
from: 

• Air conditioning select signal (if equipped) 
• Air conditioning request signal (if equipped) 
• Battery voltage 
• Crankshaft position sensor 
• Engine coolant temperature sensor 
• Intake manifold air temperature sensor 
• Manifold absolute pressure (MAP) sensor 
• Throttle position sensor (TPS) 
• Camshaft position sensor signal 
• Battery voltage 
• Park/neutral switch (gear indicator signal-auto. trans. only) 
• Oxygen sensors 

Based on these inputs, the following occurs: 
• Voltage is applied to the fuel injectors with the ASD relay via the PCM. The PCM will then control injection 

sequence and injector pulse width by turning the ground circuit to each individual injector on and off. 
• The PCM monitors the 028 sensor input and adjusts air-fuel ratio by yarying injector pulse width. It also 

adjusts engine idle speed through the idle air control (lAC) motor. 
• The PCM adjusts ignition timing by increasing and decreasing spark advance. 
• The PCM operates the AlC compressor clutch through the AlC compressor clutch relay. This is done if AlC has 

been selected by the vehicle operator and specified pressures are met at the high and low-pressure AlC 
switches. Refer to Heating and Air Conditioning for additional information. 

CRUISE MODE 

When the engine is at operating temperature, this is a Closed Loop mode. At cruising speed. the PCM receives 

inputs from: 
• Air conditioning select signal (if equipped) 
• Air conditioning request signal (if equipped) 

• Battery voltage 
• Engine coolant temperature sensor 

• Crankshaft position sensor 
• Intake manifold air temperature sensor 
• Manifold absolute pressure (MAP) sensor 

• Throttle position sensor (TPS) 
• Camshaft position sensor signal 
• Park/neutral switch (gear indicator signal-auto. trans. only) 

• Oxygen (028) sensors 

Based on these inputs. the following occurs: 
• Voltage is applied to the fuel injectors with the ASD relay via the PCM. The PCM will then adjust the injector 

pulse width by turning the ground circuit to each individual injector on and off. 
• The PCM monitors the 028 sensor input and adjusts air-fuel ratio. It also adjusts engine idle speed through 

the idle air control (lAC) motor. 
• The PCM adjusts ignition timing by turning the ground path to the coil(s) on and off. 
• The PCM operates the Ale compressor clutch through the clutch relay. This happens if AlC has been selected 

h' \ per~\or and requested by the AlC thermostat. . 
by the ve Ie e 0 Q 
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ACCELERATION MODE 

This is an Open Loop mode. The PCM recognizes an abrupt increase in throttle position or MAP pressure as a 
demand for increased engine output and vehicle acceleration. The PCM increases injector pulse width in response 
to increased throttle opening. 

DECELERATION MODE 

When the engine is at operating temperature, this is an Open Loop mode. During hard deceleration, the PCM 
receives the following inputs. 

• Air conditioning select signal (if equipped) 
• Air conditioning request signal (if equipped) 

• Battery voltage 
• Engine coolant temperature sensor 
• Crankshaft position sensor 
• Intake manifold air temperature sensor 
• Manifold absolute pressure (MAP) sensor 
• Throttle position sensor (TPS) 
• Camshaft position sensor signal 
• Park/neutral switch (gear indicator signal-auto. trans. only) 

• Vehicle speed 

If the vehicle is under hard deceleration with the proper rpm and closed throttle conditions, the PCM will ignore the 
oxygen sensor input signal. The PCM will enter a fuel cut-off strategy in which it will not supply a ground to the 
injectors. If a hard deceleration does not exist, the PCM win determine the proper injector pulse width and continue 
injection. 

Based on the above inputs, the PCM will adjust engine idle speed through the idle air control (lAC) motor. 

The PCM adjusts ignition timing by turning the ground path to the coil on and off. 

WIDE OPEN THROTTLE MODE 

This is an Open loop mode. During wide open throttle operation, the PCM receives the following inputs. 

• Battery voltage 
• Crankshaft position sensor 
• Engine coolant temperature sensor 
• Intake manifold air temperature sensor 
• Manifold absolute pressure (MAP) sensor 
• Throttle position sensor (TPS) 
• Camshaft position sensor signal 

During wide open throttle conditions, the following occurs: 
• Voltage is applied to the fuel injectors with the ASD relay via the PCM. The PCM will then control the injection 

sequence and injector pulse width by turning the ground circuit to each individual injector on and off. The PCM 
ignores the oxygen sensor input signal and provides a predetermined amount of additional fuel. This is done 
by adjusting injector pulse width. 

• The PCM adjusts ignition timing by turning the ground path to the coil(s) on and off. 

IGNITION SWITCH OFF MODE 

When ignition switch is turned to OFF position, the PCM stops operating the injectors, ignition coil, ASD relay and 
fuel pump relay. 

5 VOLT SUPPLIES 
Two different Powertrain Control Module (PCM) five volt supply circuits are used; primary and secondary. 

IGNITION CIRCUIT SENSE 
This circuit ties the ignition switch to the Powertrain Control Module (PCM). 
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POWER GROUNDS 
The Powertrain Control Module (PCM) has 2 main grounds. Both of these grounds are referred to as power 
grounds. All of the high-current, noisy, electrical devices are connected to these grounds as well as all of the sensor 
returns. The sensor return comes into the sensor return circuit, passes through noise suppression, and is then con
nected to the power ground. 

The power ground is used to control ground circuits for the following PCM loads: 
• Generator field winding 
• Fuel injectors 
• Ignition coil(s) 
• Certain relays/solenoids 
• Certain sensors 

SENSOR RETURN 
The Sensor Return circuits are internal to the Powertrain Control Module (PCM). 

Sensor Return provides a low-noise ground reference for all engine control system sensors. Refer to Power 
Grounds for more information. 

OPERATION 

POWERTRAIN CONTROL MODULE (PCM) 
The PCM operates the fuel system. The PCM is a pre-programmed, triple microprocessor digital computer. It reg
ulates ignition timing, air-fuel ratio, emission control devices, charging system, certain transmission features, speed 
control, air conditioning compressor clutch engagement and idle speed. The PCM can adapt its programming to 
meet changing operating conditions. 

The PCM receives input signals from various switches and sensors. Based on these inputs, the PCM regulates 
various engine and vehicle operations through different system components. These components are referred to as 
Powertrain Control Module (PCM) Outputs. The sensors and switches that provide inputs to the PCM are consid
ered Powertrain Control Module (PCM) Inputs. 

The PCM adjusts ignition timing based upon inputs it receives from sensors that react to: engine rpm, manifold 
absolute pressure, engine coolant temperature, throttle position, transmission gear selection (automatic transmis
sion), vehicle speed, power steering pump pressure, and the brake switch. 

The PCM adjusts idle speed based on inputs it receives from sensors that react to: throttle position, vehicle speed, 
transmission gear selection, engine coolant temperature and from inputs it receives from the air conditioning clutch 
switch and brake switch. 

Based on inputs that it receives, the PCM adjusts ignition coil dwell. The PCM also adjusts the generator charge 
rate through control of the generator field and provides speed control operation. 

NOTE: PCM Inputs: 

• ABS module (if equipped) 
• AlC request (if equipped with factory AlC) 

• AlC select (if equipped with factory AlC) 

• AlC pressure transducer 
• Auto shutdown (ASD) sense 
• Battery temperature sensor 
• Battery voltage 
• Brake switch 
• CAN C BUS (+) circuits 
• CAN C BUS (-) circuits 
• Camshaft position sensor signal 
• Crankshaft position sensor 
• Data link connection for a scan tool 
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• EATX module (if equipped) 
• Engine coolant temperature sensor 
• Fuel level (through J1850 circuitry) 
• Generator (battery voltage) output 
• Ignition circuit sense (ignition switch in onloff/crank/run position) 
• Intake manifold air temperature sensor 
• Knock sensors (2 on 3. 7L engine) 
• Leak detection pump (switch) sense (if equipped) 
• Manifold absolute pressure (MAP) sensor 

• on pressure 
• Oxygen sensors 
• Park/neutral switch (auto. trans. only) 

• Power ground 
• Power steering pressure switch (if equipped) 
• Sensor return 
• Signal ground 
• Speed control multiplexed single wire input 
• Throttle position sensor 
• Transfer case switch (4WD range position) 
• Vehicle speed signal 

NOTE: PCM Outputs: 

• AlC clutch relay 
• Auto shutdown (ASD) relay 

• CAN C BUS (+1-) circuits for: speedometer. voltmeter, fuel gauge, oil pressure gauge/lamp, engine temp. 
gauge and speed control warn. lamp 

• Data link connection for diagnostic scan tool 
• EGR valve control solenoid (if equipped) 
• EVAP canister purge solenoid 
• Five volt sensor supply (primary) 
• Five volt sensor supply (secondary) 
• Fuel injectors 
• Fuel pump relay 
• Generator field driver (-) 
• Generator field driver (+) 

• Idle air control (lAC) motor 
• Ignition con(s) 

• Leak detection pump (if equipped) 

• Malfunction indicator lamp (Check engine lamp). Driven through J1850 circuits. 
• Oxygen sensor heater relays 
• Oxygen sensors (pulse width modulated) 
• Radiator cooling fan relay (pulse width modulated) 
• Speed control vacuum solenoid 
• Speed control vent solenoid 

• Tachometer (if equipped). Driven through J1850 circuits. 
• Transmission convertor clutch circuit. Driven through J 1850 circuits. 
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5 VOLT SUPPLIES 
Primary 5-volt supply: 

• supplies the required 5 volt power source to the Crankshaft Position (CKP) sensor. 
• supplies the required 5 volt power source to the Camshaft Position (CMP) sensor. 
• supplies a reference voltage for the Manifold Absolute Pressure (MAP) sensor. 
• supplies a reference voltage for the Throttle Position Sensor (TPS) sensor. 

Secondary 5-volt supply: 

• supplies the required 5 volt power source to the oil pressure sensor. 

• supplies the required 5 volt power source for the Vehicle Speed Sensor (VSS) (if equipped). 

• supplies the 5 volt power source to the transmission pressure sensor (certain automatic transmissions). 

IGNITION CIRCUIT SENSE 

The ignition circuit sense input tells the PCM the ignition switch has energized the ignition circuit. 

Battery voltage is also supplied to the PCM through the ignition switch when the ignition is in the RUN or START 
position. This is referred to as the "ignition sensell circuit and is used to "wake up" the PCM. Voltage on the ignition 
input can be as low as 6 volts and the PCM will still function. Voltage is supplied to this circuit to power the PCM's 
a-volt regulator and to allow the PCM to perform fuel, ignition and emissions control functions. 

STANDARD PROCEDURE 

PCM/ECM REPROGRAMMING - GAS 

MODULE REPROGRAMING 

Replacement PCM's will require programming utilizing the StarSCAN® or equivalent. The PCM will not operate the 
engine until it is programmed. A Diagnostic Trouble· Code (DTC) will be set - "not programmed". 

CAUTION: Extreme care must be taken when programming a calibration into a generic PCM. Do not ran
domly select a calibration. Once a calibration is selected and programmed, the controller canno~ be repro
grammed to a different calibration. The module can only be reprogrammed to a· more recent version of that 
calibration. . 

SPECIAL TOOLSIEQUIPMENT OR EQUIVALENT REQUIRED: 

NPN Battery Charger 

CH9401 StarSCAN® Tool 

CH9404 StarSCAN® Vehicle Cable 

CH9409 StarSCAN® Documentation Kit 

CH9410 StarSCAN® Ethernet Cable, 12 ft. 

CH9412 StarSCAN® Software Update Device Kit 

TechCONNECT PC or equivalent 

StarSCAN® Software Update CD 

RE USING THE INTERNET TO RETRIEVE THE FLASH, FILE. **REPAIR PROCEDU -

. alent dia nostic scan tool fully supports Internet connectivity. However, in 
NOTE~ The StarSCAN® or eq~lv t g u must first configure the StarSCAN® or equivalent for your deal-
order to take advanta~e of th!S fe~nU~:t~~g up your StarSCAN® or equivalent for the dealer's network; .refer 
ership'S network. For Inst~uctlo~ Quick Start Networking Guide available on DealerCONNECT > Service. > 
to the StarSCAN® or eqUivaien MOBILE Tools > Online Documentation or at www.dcctools.com webSite 
StarSCAN® or equiValent and Star 
under the download center. 

. . t rrupted/aborted, the flash should be restarted. 
NOTE: If this flash process IS In e 
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1. Open the hood, install a battery charger and verify that the charging rate provides approximately 13.5 volts. Set 
the battery charger timer to maintain the charging voltage for the duration of the flash process. 

2. Connect the CH9410 StarSCAN® or equivalent ethemet cable to the StarSCAN® or equivalent and the dealer's 
network drop. 

3. Connect the CH9404 StarSCAN® or equivalent vehicle cable to the StarSCAN® or equivalent and the vehicle. 

4. Power ON the StarSCAN® or equivalent. 

5. Retrieve the old ECU part number. Using the StarSCAN® or equivalent at the "Home" screen: 

a. Select "ECU View" 

b. Touch the screen to highlight the PCM in the list of modules. 

c. Select "More Options" 

d. Select "ECU Flash" 

e. Record the part number at the top of the "Flash PCM" screen for later reference. 

6. Replace the PCM with the appropriate Generic PCM. Refer to the detailed service information available in Tech
CONNECT, under: Service Info, a-Electrical, Electronic Control Module, Powertrain Control Module, Removal. 

7. Program the PCM as follOWS: 

a. Using the StarSCAN® or equivalent at the "Home" screen, Select "ECU View" 

b. Touch the screen to highlight the PCM in the list of modules. 

c. Select "More Options" 

d. Select "ECU Flash" 

e. Select "Browse for New File". Follow the on screen instructions. 

f. Highlight the appropriate calibration based on the part number recorded in Step 5 Step e. 

g. Select "Download to Scantool". 

h. Select "Close" after the download is complete, then select "Back". 

i. Highlight the listed calibration. 

j. Select "Update Controller". Follow on screen instructions. 

k. When the update is complete, select "OK". 

I. Verify the part number at the top of the "Flash PCM" screen has updated to the new part number. 
8. Is this a GPEC Module? 

a. Yes » go to Step 9. 

b. No » go to Step 12. 

9. Do not start the engine prior to completing the following steps (a. and b.) 

a. Turn the ignition switch to the OFF position for no less than 15 seconds. 

b. Turn the ignition to the RUN position (DO NOT CRANK THE ENGINE) for n I th 
. . 0 ess an 20 seconds 

10. Is thIS vehicle equipped with a CVT? . 

a. Yes » go to Step 11. 

b. No » go to Step 11. 

11. The TCM must be reprogrammed as follows: 

a. Using the StarSCAN® or equivalent at the "Home" screen, Select "ECU View" 

b. Touch the screen to highlight the TCM in the list of modules. 

c. Select "More Options" 

d. Select "ECU Flash" 

e. Record the part number at the top of the "Flash TCM" screen for lat f 
er re erence. 
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f. Select "Browse for New File". Follow the on screen instructions. 

NOTE: If the part number recorded in step "11e" is the same as the new pIn shown on the "Flash File List" 
screen no further action is required. Cancel the TCM reprogram procedure. Continue to step Step 11. 

g. Highlight the appropriate calibration. 

h. Select "Download to Scantool". 

i. Select "Close" after the download ;s complete, then select "Back". 

j. Highlight the listed calibration. 

k. Select "Update Controller". Follow on screen instructions. 

I. When the update is complete, select "OK". 

m. Verify the part number at the top of the "Flash TCM" screen has updated to the new part number. 

n. Continue to step Step 15 

12. Is "WCM - Wireless Control Module" dispJayed in the "ECU Overview" screen list of modules? 

a. Yes » go to Step 9. 

b. No » go to Step 1 O. 
13. Program the PCM to the Wireless Control Module (WCM). 

a. Highlight the WCM. 

b. Select "Misc. Function". 

c. Highlight "PCM Replaced". 

d. Select "Start" 

e. Follow the on screen instructions. Select "Next" after each step. Select uFinish" after completing the last step. 

f. When complete proceed to Step 15. 

14. Program the VIN into the PCM. 

a. Scroll through the list of controllers and highlight the PCM. 

b. Select "Misc. Function". 

c. Highlight "Check PCM VIN". 

d. Select "Start" 

Follow the on screen instructions. Select "Next" after each step. When the window appears with 17 boxes, 
e. select "Show Keyboard". Place the cursor t? ~he right of the la~t box and then backspace to delete the boxes 

from the window. Enter the VIN. Select "FInish" after completing the last step. 

f. Unplug the scan tool from the Data Link Connector. 

g. At the "Vehicle Disconnected" screen, press "OK". 

h t I to the Data Link Connector and verify that the VIN is visible at the top of the "Home" 
h. Connect t e scan 00 

screen. 

15. Is the vehicle equipped ETC? 

a. Yes » go to Step 11. 

b. No » go to Step 16. 
16. Using the StarSCAN® or equivalent at the "Home" screen: 

a. Select ECU View 

h th I',st of controllers and highlight the PCM. 
b. Scroll throug e 

c. Select Misc. Function. 

d. Highlight "Learn ETC". 
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e. Select "Start" 

f. Follow the on screen instructions. Select Next after each step. Select Finish after completing the last step. 

NOTE: Due to the PCM programming procedure, a DTC may be set in other modul~S (T~M, BCM, MIC, 
SKREEM, etc.) within the vehicle, if so equipped. Some OTC's may cause the MIL t~ Iliummate. From the 
Home screen select System View. Then select All OTCs. Press Clear All Stored OTCs .f there are any DTCs 
shown on the list. 

NOTE: The following step is required by law when reprogramming a PCM and/or TCM. 

17. Type the necessary information on the Authorized Modification Label pIn 0427S086AB and attach near the VECI 
label. 

REPAIR PROCEDURE USING SOFTWARE 
UPDATE CD TO RETRIEVE THE FLASH 
FILE: 

NOTE: If this flash process is interrupted/aborted, 
the flash should be restarted. 

NOTE: For detailed information on the operation of 
the StarSCAN® or equivalent, refer to the Quick 
Reference documentation provided in the Star-

f!)8SIl'l!1J~eO"CflIl~leIJ'IAlI1I!!Ifll©~~Il)~~sl~"::'-="~ 
'l'IXl1i: MI!.I!DWIl~fMlOIQjD~.AAW M~ ~ 

B0f3.4528 

SCAN® or equivalent documentation kit. In addition, more recent Information may also be available at the 
www.dcctools.com website. Look under Training Aids and also under Download Center > Frequently Asked 
Questions for more help. 

1. Open the hood. install a battery charger and verify that the charging rate provides approximately 13.5 volts. Set 
the battery charger timer to maintain the charging voltage for the duration of the flash process. 

2. Connect the CH9404 StarSCAN® or equivalent vehicle cable to the StarSCAN® or equivalent and the vehicle. 
3. Power ON the StarSCAN® or equivalent. 

4. Retrieve the old ECU part number. Using the StarSCAN® or equivalent at the "Home" screen: 

a. Select "ECU View" 

b. Touch the screen to highlight the PCM in the list of modules. 

c. Select "More Options" 

d. Select "ECU Flash" 

e. Record the part number at the top of the "Flash PCM" screen for later reference. 

5. Replace the PCM with the appropriate Generic PCM. Refer to the detailed service information available in Tech
CONNECT, under: Service Info, a-Electrical, Electronic Control Module, Powertrain Control Module, Removal. 

6. Insert the Star?CAN® or equivalent Software Update CD into the TechCONNECT or equivalent PC. The Star
SCAN® or equivalent Software Update CD will start automatically. Select "Download Flash Updates". 

7. At the "Select a method for looking up controller flash updates." screen: 

a. Select "Enter part number". Enter the "Part Number" recorded in Step 4 when prompted to do so. 

b. Using the mouse highlight the appropriate "Calibration". Select "Next". 

c. Follow the on screen instructions. 

d. When completed, proceed to Step B. 

8. With the StarSCAN® or equivalent powered OFF, connect the USB Key and Gender Changer to the StarSCAN® 
or equivalent USB port. 
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9. Connect the StarSCAN® or equivalent to the vehi
cle (if not already connected). 

10. Power ON the StarSCAN® or equivalent. 

11. Download the flash fife from the USB key to the 
StarSCAN® or equivalent. Using the StarSCAN® 
or equivalent at the "Home" screen: 

a. Select "Flash Download" I then select "Retrieve 
files from the USB storage device" 

b. Highlight the appropriate calibration. Select 
"Download to Scan Tool" 

c. When the download is complete, select "Close" 
and "Back". 

12. Reprogram th~ ECU. Using the StarSCAN® or 
equivalent at the "Home" screen: 

a. Select "ECU View". 

b. Select More Options". 

c. Select "ECU Flash". 

d. Highlight the appropriate calibration. 

e. Select "Update Controller". Follow the on screen instructions. 

1. When the update is complete, select "OK". 

g. Verify the part number at the top of the "Flash PCM" screen has updated to the new part number. 

13. Is "WCM - Wireless Control Module" displayed in the "ECU OvervieW' screen list of modules? 

a. Yes » go to Step 14. 

b. No » go to Step 15. 

14. Program the PCM to the Wireless Control Module (WCM). Using the StarSCAN® or equivalent at the "Home" 
screen: 

a. Select "ECU View" 

b. Scroll through the list of controllers and highlight the WCM. 

c. Select "Misc. Function". 

d. Highlight "PCM Replaced". 

e. Select "Start" 

1. Follow the on screen instructions. Select "Next" after each step. Select "Finish" after completing the last step. 

g. When complete proceed to Step 16. 

15. Program the VIN into the PCM. 

a. Scroll through the list of controllers and highlight the PCM. 

b. Select "Misc. Function". 

c. Highlight "Check PCM VIN". 

d. Select "Start" 

e. Follow the on screen instructions. Select "Next" after each step. When the window appears with 17 boxes, 
select "Show Keyboard". Place the cursor to the right of the last box and then backspace to delete the boxes 
from the window. Enter the VIN. Select "Finish" after completing the last step. 

f. Unplug the scan tool from the Data Link Connector. 

g. At the "Vehic'e Disconnectedtl screen, press "OK". 
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h. Connect the scan tool to the Data Link Connector and verify that the VIN is visible at the top of the "Home" 

screen. 
16. Is the vehicle equipped ~ith a 3.7L or 4.7L engine? 

a. Yes » go to -Step 18. 

b. No » go to Step 17., 

17. Using the StarSCAN® or equivalent at the "Homet! screen: 

a. Select 'IECU View" 

b. Scroll through the list of controllers and highlight the PCM. 

c. Select "Misc. Function". 

d. Highlight llLearn ETC". 

e. Select "Start" 

f. Follow the on screen instructions. Select "Nexf' after each step. Select "Finish" after completing the last step. 

NOTE: Due to the PCM programming procedure, a DTC may be set in other modules (TCM, BCM, MIC, SKIM, 
etc.) within the vehicle, if so equipped. Some DTC's may cause the MIL to illuminate. Check all m.0dules 
using "ECU View" from the Home screen, record the DTC's, and erase these DTC's prior to retur?mg t~e 
vehicle to the customer. Erase any DTC's in the PCM only after all other modules have had their OTC s 
erased. 

NOTE: The following step is required by law. 

18. Type the necessary information on the "Authorized Modification Label~t pIn 04275086AB and attach near the 
VECI label. ** 

REMOVAL 
. . 

CAUTION: Certain ABS systems rely on having the Powertrain Control Module (PCM) broadcast the Vehicle 
Identificatio'n Number (VIN) over the bus network. To prevent problems of DTCs and other items related to 
the VIN broadcast, it Is recommend that you disconnect the ABS CAB (controller)temporarily when replac
ing the PCM. Once the PCM is replaced, write theVIN to the PCM using a scan tool. This is done from the 
engine main menu. Arrow over to the second page to "1. Miscellaneous". Select "Check VIN" from the 
choices. ~ake sure it has the correct VIN entered before continuing. When the VIN is complete, turn off the 
ignition key and reconnect the ABS modul~ connector. This will prevent the setting of DTCs and other items 
associated with the lack of a VIN detected when' you turn the key ON after replacing the PCM. 

CAUTION: Use the scan tool to reprogram the new PCM with the vehicles original identification number 
(VIN) and the vehicles original mileage. If this step is not done, a Diagnostic Trouble Code (DTC) may be 
set. 
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The PCM (1) is located in the engine compartment 
attached to the dash panel (3). 

To avoid possible voltage spike damage to the PCM 
ignition key must be off, and negative battery cabl~ 
must be disconnected before unplugging PCM con
nectors. 

1. Disconnect negative battery cable at battery. 

2. Remove cover over electrical connectors. Cover 
snaps onto PCM. 

3. Carefully unplug the three 32-way connectors (four 
38-way connectors if equipped with NGC) from 
PCM (1). 

4. Remove three PCM mounting bolts (4) and remove 
PCM from vehicle. 

INSTALLATION 

aOdOal06 

SOdOa70b 

CAUTION: Certain ABS systems rely on having the Powertrain Control Module (PCM) broadcast the Vehicle 
Identification Number (VIN) over the bus network. To prevent problems of DTCs and other items related to 
the VIN broadcast, it is recommend that you disconnect the ABS CAB (controller) temporarily when replac
ing the PCM. Once the PCM is replaced, write the VIN to the PCM using a scan tool. This is done from the 
engine main menu. Arrow over to the second page to "1. Miscellaneous". Select "Check VIN" from the 
choices. Make sure it has the correct VIN entered before continuing. When the VIN is complete, turn off the 
ignition key and reconnect the ABS module connector. This will prevent the setting of DTCs and other items 
associated with the lack of a VIN detected when you turn the key ON after replacing the PCM. 
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CAUTION: Use the scan tool to reprogram the new PCM with the vehicles original identification number 
(YIN) and the vehicles original mileage. If this step is not done, a Diagnostic Trouble Code (OTe) may be 
set. 

1. Instan PCM (3) and 3 mounting bolts (4) to vehicle. 

2. Tighten bolts. Refer to torque specifications. 

3. Check pin connectors in the PCM and the three 
32-way connectors (four 3S-way connectors if 
equipped with NGC) for corrosion or damage. Also, 
the pin heights in connectors should all be same. 
Repair as necessary before installing connectors. 

4. Install three 32-way connectors (four 3S-way con
nectors if equipped with NGC). 

5. Install cover over electrical connectors. Cover 
snaps onto PCM. 

6. Install negative battery cable. 

7. The S.7L y .. a engine is equipped with a fully 
electronic accelerator pedal position sensor. If 
equipped with a 5.7L, also perform the follow .. 
ing 3 steps: 

a. Connect negative battery cable to battery. 

b. Turn ignition switch ON, but do not crank 
engine. BOdOa70b 

c. Leave ignition switch ON for a minimum of 10 seconds. This will allow PCM to learn electrical parameters. 

d. The scan tool may also be used to learn electrical parameters. Go to the Miscellaneous menu. and then 
select ETC Learn. 

8. If the previous step is not periormed, a Diagnostic Trouble Code (DTC) will be set. 

9. If necessary, use a scan tool to erase any Diagnostic Trouble Codes (DTC's) from PCM. Also use the scan tool 
to reprogram new PCM with vehicles original Vehicle Identification Number (VIN) and original vehicle mileage. 
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MODULE-TRANSFER CASE CONTROL 

DESCRIPTION 

The Transfer Cas~ Control. Module (T~CM) functionality now resides in the Totally Integrated Power Module (TIPM). 
refer to the TIPM Information for location and additional information. The TIPM controls the 4X4 transfer case shift 
f~nctions via the actuatio~ of a shift motor and utilizing the feedback of a mode sensor assembly. Communication is 
vIa the CAN bus. Inputs Include user selectable 4X4 modes that include 2WD, AWD, 4HI, 4LO, and Neutral (selec
flons vary with the specific transfer case). 

OPERATION 

The Transfer Case Control Module (TCCM) functionality in the Totally Integrated Power Module (TIPM) utilizes the 
~nput fro,m the transfer c~se mounted mode sensor, the instrument panel mounted selector switch, and the following 
information from the vehicle's CAN bus to determine if a shift is allowed. 

• Engine APM and Vehicle Speed 
• Diagnostic Requests 
• Manual Transmission and Brake Applied 
• PANDL 
• Ignition Status 
• ABS Messages 

Once the TIP determines that a requested shift is allowed, it actuates the bi-directional shift motor as necessary to 
achieve the desired transfer case operating mode. The TIPM also monitors the mode sensor while controlling the 
shift motor to determine the status of the shift attempt. 

Several items can cause the requested shift not to be completed. If the TIPM has recognized a fault (DTC) of some 
variety, it will begin operation in one of four Functionality Levels. These levels are: 

• Level Zero - Normal Operation. 
• leve' One - Only Mode Shifts Are Allowed. 

• Level Two - Only Mode Shifts and Shifts Into LOW Are Allowed (No Neutral Shifts Are Allowed). 
• level Three - No Shifts Are Allowed 

The TfPM can also be operating in one of three possible power modes. These power modes are: 
• Full Power Mode is the normal operational mode of the module. This mode is achieved by normal CAN bus 

traffic being present and the ignition being in the RUN position. 
• Reduced Power Mode will be entered when the ignition has been powered off. In this state! the module will 

shut down power supplied to external devices, and to electronic interface inputs and outputs. From this state 
the module can enter either Sleep Mode or Fu" Power Mode. To enter this mode, the module must receive an 
ignition message denoting that the ignition is off, or not receive any messages for 5 ±0.5 seconds. To exit this 
mode, the module must receive one ignition message that denotes that the ignition is in the RUN pOSition. 

• Sleep Mode will be entered, from the Aeduced Power Mode, when no CAN traffic has been sensed for 20 ± 1 
seconds. 11 during Sleep Mode the module detects CAN bus traffic, it will revert to the Reduced Power mode 
while monitoring for ignition messages. It will remain in this state as long as there is trafftc other than run or 
start messages, and will return to Sleep mode if the bus goes without traffic for 20 ± 1 seconds. 

SHIFT REQUIREMENTS 
If the TIPM is in full power mode and at functionality level zero, it uses the following criteria to determine if a shift 
is allowed. 

If any of the driver controllable conditions are not met once the shift request is recognized, the TIPM will solidly 
illuminate the source position's LED and flash the desired position's LED for all shifts except NEUTRAL. The NEU
TRAL shift LED strategy will be discussed later. 

Mode shifts will be allowed regardless of transmission gear or vehicle speed, whenever the following conditions are 

met: 
F t nd rear wheet speed are within 21 km/h (13 mph), 

• ron a , h S I ctor switch state indicates that a mode shift has been requested. 
• A change In tee e , 

A and mode sensor signal is bemg sensed by the TIPM. 
• v .tJ eive messages are occurring on the CAN bus. 
• Proper transml ree 
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• Ignition key switch is in the RUN position. 

Range shifts will be allowed only if all of the following conditions are met: 

• Front and rear wheel speed are within 21 km/h (13 mph). 
• A change in the Selector Switch state indicating a range shift has been requested. 
• Transmission in NEUTRAL signal must be recognized for at least 1.5 seconds ±100 msec. (Automatic trans-

missions only) 
• Proper transmit/receive messages are occurring on the CAN bus. 
• Clutch signal is recognized for 500 msec ± 50 msec (Manual transmissions only). 

• Vehicle speed is less than or equal to 4.8 km/h (3 mph). 

• Ignition key switch is in the RUN position. 
• A valid mode sensor signal is being sensed by the TIPM. 

A shift into transfer case Neutral will be allowed only if all of the following conditions are met 

• Front and rear wheel speed are within 21 km/h (13 mph). 
• The recessed Neutral Selection switch has been depressed continuously for 4.0 seconds ± 100 msec while all 

shift conditions have been continuously met. 
• Transmission in NEUTRAL signal recognized from the bus. (Automatic transmissions only) 
• Clutch signal is recognized from the bus (Manual transmissions only). 
• Proper message transmissions/receptions are occurring on the CAN bus. 

• Vehicle speed is tess than or equal to 4.8 km/h (3 mph). 
• Ignitio~ key switch is in the RUN position, engine off. 

• Foot Brake is applied. 
• A valid mode sensor signal is being sensed by the TIPM. 

A shift out of transfer case Neutral will be allowed only if all of the following conditions are met: 
• Front and rear wheel speed are within 21 km/h (13 mph). 
• The recessed Neutral Selection switch has been depressed continuously for 1.0 seconds ±100 msec while all 

shift conditions have been continuously met. 
• Transmission in NEUTRAL signal recognized from the bus.(Automatic transmissions only) 
• Clutch signal is recognized from the bus (Manual transmissions only). 
• Proper message transmissions/receptions are occurring on the CAN bus. 
• Vehicle speed is less than or equal to 4.8 km/h (3 mph). 
• Ignition key switch is in the RUN position. 

• Foot Brake is applied. 
• A valid mode sensor signal is being sensed by the TIPM. 

SHIFT SEQUENCES 
Once all the driver controllable conditions for the requested shift have been met, the TIPM begins a shift timer with 
a maximum duration of 1 second per '0' channel transition. If the shift timer expires before the TIPM recognizes to 
correct mode sensor code, the shift is considered to have been blocked. The blocked shift win increment the 
blocked shift counter by one. The TIPM strategy for handling blocked shifts will be described later. The process the 
TIPM performs for the various shifts will be described first. 

RANGE AND MODE SHIFTS 

The process for performing all the range and mode shifts are the same. The following steps describe the process. 
• Allow time for Selector Switch debounce; 250 msec ±50 msec. 
• Extinguish the source gear's LED while flashing desired transfer case position's LED. 
• Engage the shift motor for a maximum of 1 second ±100 msec per '0' channel transition in the destination 

gear's direction while monitoring the mode sensor channel transitions. 

• Disengage the shift motor when the correct mode sensor code is recognized. 
• Solidly illuminate the selected gear's LED. 
• Transmit a bus message that the transfer case shift is complete. 
• If the desired mode sensor code is not received after the shift timer expires (ie. a blocked or other condition 

exists), stop driving the motor and wait for 200 msec ±50 msec. The shift motor is then reversed in the direc~ 
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tion back toward the source gear for up to 1.0 seconds ±100 msec. per 'D' channel. The TIPM waits for 2.0 
seconds ±SO msec. and repeats the attempt to shift to the desired position. 

The exception to the preceding sequence is when a shift from 4L to 2WO/AWD is requested. If 2WO/AWO is 
requested from the 4L position, the transfer case is first driven to the 4H position. If the 4H position is reached, the 
transfer case is then driven back to the 2WO/AWO position and the shift is considered complete. If the transfer case 
does not reach any the 4H position, but is in the 2WO/AWO '0' channel, or the 2WD/AWD between gear position on 
the 4H side of 2WO/AWD, the shift is also considered complete-. 

SHIFT OUT OF NEUTRAL 

The following steps describe the process for a shift out of NEUTRAL. 

• Extinguish the Neutral LED. 
• Engage the shift motor for a maximum of 1 second ± 100 msec toward the transfer case 4H mode position 

while monitoring the mode sensor channel transitions. 

• Disengage the shift motor when the correct mode sensor code is recognized. 
• Extinguish the Neutral LED. 
• Transmit a bus message that the transfer case shift is complete. 
• If the desired mode sensor code is not received after the shift timer expires (ie. a blocked or other condition 

exists), stop driving the motor and wait for 200 msec ±50 msec. The shift motor is then reversed in the direc
tion back toward the source gear for up to 1.0 seconds 100 msec. The TIPM waits for 2.0 seconds ±SO msec. 
and repeats the attempt to shift to the desired position. 

• When the Neutral button is released, if the 4H position is the desired position, the shift is complete. Illuminate 
the 4H LEO. 

• Otherwise when the Neutral button is released, if all of the shift requirements are being met then engage the 
shift motor towards the desired position for 1 second ±100 msec per '0' channel. (if requirements for shifting 
are not met, illuminate the 4H LED and flash the destination LED as an indication to the driver that aU of the 
driver controllable shift conditions are not being met). If this requires another range or mode shift, begin the 
range/mode shift process. 

• If the desired mode sensor code is not received after the shift timer expires (i.e. a blocked or other condition 
exists), refer to the section on Blocked Shift Strategy. 

BLOCKED SHIFT STRATEGY 
When a shift is commanded, the shift motor will be driven towards its destination position, except in the case of 
shifting out of Neutral if 4L was selected (the transfer case will shift to the 4H position first, before proceeding to 4L). 
If the shift is blocked on the way to the destination, the TIPM may attempt to drive the motor back to the original 
position. This process will be allowed to occur 5 times. If the transfer case has reached a non-NEUTRAL '0' chan
nel during the shift re-attempts, the LED for the achieved gear position is illuminated and the shift attempts are 
stopped. To re-attempt the desired shift, the selector switch will need to be rotated to. the current position until the 
switch debounce timer expires then a shift will need to be requested again. 

At the end of the 5th blocked attempt, the shift motor is driven towards the last known '0' channel position. If this 
motor drive allows the transfer case to reach the 2WD/AWO '0' channel, or the 2WO/AWD between gear position on 
the 4H side of 2WO/AWO, the shift is considered complete and the shift attempts are ended. 

If the mode sensor is in the NEUTRAL region at the expiration of the shift timer, the TIPM will continue to make the 
shift attempts according to the blocked shift strategy independent of whether or not the driver controlled conditions 
are met. 

For shifts from NEUTRAL, if all 5 attempts fail to reach the desired position (which by default is 4H), the motor will 
be driven to stall in the direction of 4H or 4L, depending on the achieved position. If the transfer case has reached 
the 2WD/AWD or 4L between gear position nearest the NEUTRAL positions and the shift conditions are no longer 
being met, the transfer case will be driven toward the corresponding '0' channel. Otherwise, the transfer case will 
be driven in the direction oppOSite the last attempt with the desired target being 4H or 4L. 

If the transfer case reaches the 2WO/AWD '0' channel when being driven in the 4H direction, then one final 1.0 
second drive toward 4H is attempted. If the transfer case then reaches any of the 4H positions, the shift is consid
ered complete and the 4H LED is illuminated. If the transfer case is still the 2WO/AWO position, the shift is con
sidered complete and the 2WO/AWD LED is illuminated. 
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NOTE: If after the 5th blocked shift and reversal attempt, if the transfer case position is. in the NEUTRAL 
region, shift attempts will continue until a non-NEUTRAL '0' channel is reached. 

SHIFT REVERSAL TARGETS 
If the shift timer expires (1 second per 'D' channel) and the transfer case has not reached the desired position, all 
shifts will attempt to return to their original position with the exceptions of: 

• If the intended shift is going to the High rail from Low and can't make it. but it can make the 2WD/AWD posi
tion, the motor stops at that position. The TIPM will not attempt to cross back over' NEUTRAL if it does not 
have to. This means that there was a block on the first attempt to go to 4H and the transfer case has made 
it through NEUTRAL to a known good pOSition, then the motor will go back only to the 2WD/4WO position and 
execute the remainder of the attempts from there. 

• For shifts out of NEUTRAL, any time a shift is commanded out of NEUTRAL, the system needs to get out. The 
TIPM should never go to NEUTRAL unless the driver is commanding it and all required conditions are being 
met 

ENCODER DRIFT CORRECTION 
Whenever a shift is completed, the TIPM stores the position in memory as the transfer case's intended position. The 
TIPM continuously monitors the mode sensor and if the mode sensor drifts toward into a NEUTRAL region sensor 
position for 2.0 seconds, the TIPM will perform a motor drive to correct the drift. The transfer case will be driven 
toward the intended position for 1.0 seconds 100 mseo. The TIPM will wait for 2.0 seconds ±50 msec. and repeat 
the attempt to shift to the desired position. This will continue until the intended position is reached. 

SHIFT MOTOR BRAKING 
Two modes of shift motor braking are employed to improve shift performance, static and dynamic. Static shift motor 
braking is utilized under the following conditions: 

• Whenever the transfer case is in the 2WD/AWD or 4L '0' channel position. 
• Whenever an invalid mode sensor code' is present. 

Static motor braking is achieved by applying + 12V on both shift motor wires. 

NOTE: Static Shift Motor Braking is independent of ignition key position. 

SHIFT ATTEMPT LIMIT 
To protect the transfer case system, the TIPM will impose a limit on the number of shifts that can occur over a 
calibrated time period. The system will monitor the number of '0' channel segment transitions that occur in any 30 
second time period. If the number of segment transitions is 30 or greater, the system will go into a default mode. 
The default mode of operation for shifting is that the number of allowed '0' channel transitions permitted to occur 
will be 3 over each 15 second ±100 msec calibrated window of time. After 5 minutes ±100 msec, the motor can be 
assumed to have cooled down and the system will revert to normal operation. The following rules also apply to the 
shift limit: 

• The attempt limit will not prevent shifts coming out of NEUTRAL, they will be allowed regardless of the 
counter/timer. 

• Any shift that is in progress when the counter reaches a maximum count in time will be allowed to complete 
before the default mode is entered. D-channel transitions during this period will not be counted towards the 
default mode limit. 

• A block, regardless of the direction, whether towards destination or back towards reversal target (shift timer 
expiring), will count as a value of 2 transitions towards the 30 segment transitions to go into default mode as 
defined above. Current attempt limit values are 30 transitions in 30 seconds and default mode values are 3 
transitions every 15 seconds for 5 minutes. 
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DIAGNOSIS AND TESTING 

TRANSFER CASE VERIFICATION TEST 

Diagnostic Test 

1 . TRANSFER CASE VERIFICATION TEST 

Disconnect all jumper wires and reconnect all previously disconnected components and ,connectors. 
With the scan tool, Clear DTCs. 
Make sure that all accessories are turned off and that the battery is fully charged. 
Move the Transfer Case Selector Switch to the desired position. 
Test drive the vehicle in each Transfer Case range and verify proper operation in each range. 

NOTE: To select or deselect 2WD, AWD or 4HI mode, vehicle speed must be below 88 kmlh (55 mph) with all 
wheels at vehicle speed. 

NOTE: Shifts will not take place with a wheel speed difference of greater than 21 kmlh (13 mph) between the 
front and rear wheels. 

NOTE: To select or deselect 4LO (if equipped), vehicle speed must be below 5 kmlh (3 mph) with the ignI
tion ON and the transmission in neutral (auto trans) or the clutch pedal pressed (man trans). 

NOTE: To select or deselect Transfer Case Neutral, vehicle speed must be 0 mph with the ignition ON, 
engine OFF, the brake pedal applied, and the transmission in neutral (auto trans) or the clutch pedal 
pressed (man trans). Press the Neutral button (if equipped) on the Transfer Case Selector Switch until the 
Neutral Indicator is illuminated. '. 

WARNING: Apply the parking brake. The vehicle may roll with the Transfer Case in neutral. 

NOTE: To verify that the Transfer Case is in Neutral, shift the automatic transmission into reverse and 
release the brake pedal for three seconds or shift the manual transmission into gear and slowly release the 
clutch pedal. There should be no vehicle movement if the Transfer Case is in Neutral. 
With the scan tool, read DTCs in the Totally Integrated Power Module (TIPM) and the Instrument Cluster Module 
(CCN). 

Are there any Transfer Case DTCs present In the Totally Integrated Power Module (TIPM) or the Instru
ment Cluster Module (CCN)? 

Yes »Return to the symptom list and perform the appropriate diagnostic test. 

No »Repair is complete. 
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MODULE· TRANSMISSION CONTROL 

DESCRIPTION 
On gasoline vehicles the Transmission Control Module 
(TCM) (2) may be sub-module within the Powertrain 
Control Module (PCM) (3). 

Vehicles equipped 68RFE transmission and a 6.7L 
Diesel engine, the rCM is housed in the NGC4 con
troller utilizing only the C1 and C4 connectors (TCM 
only). The controller is located at the rear of the 
engine compartment, near the right inner fender. 

81014329 

81b73ab9 
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On Cab Chassis models equipped with the AS68RC 
transmission the Transmission Control Module (TCM) 
has three electrical connectors and is located in the 
passenger compartment underneath of the left side of 
the dash panel. 

OPERATION 

RLE and RFE TRANSMISSIONS 

81b6aOd3 

The Transmission Control Module (TCM) controls all electronic operations of the transmission. The TCM receives 
information regarding vehicle operation from both direct and indirect inputs, and selects the operational mode of the 
transmission. Direct inputs are hard wired to, and used specifically by the TCM. Indirect inputs are shared with the 
TCM via the vehicle communication bus. 

Some examples of direct inputs to the TCM are: 
• Battery (8+) voltage 
• Ignition "ON" voltage 
• Transmission Control Relay (Switched B+) (if equipped) 
• Throttle Position Sensor 
• Crankshaft Position Sensor 
• Transmission Range Sensor 
• Pressure Switches 
• Transmission Temperature Sensor 
• Input Shaft Speed Sensor 
• Output Shaft Speed Sensor 
• Line Pressure Sensor 

Some examples of indirect inputs to the TCM are: 
• Target Idle 
• Torque Reduction Confirmation 
• Engine Coolant Temperature 
• Ambient/Battery Temperature 
• Scan Tool Communication 

Based on the information received from these various inputs, the TCM determines the appropriate shift schedule 
and shift points, depending on the present operating conditions and driver demand. This is possible through the 
control of various direct and indirect outputs. 

Some examples of TCM direct outputs are: 
• Transmission Control Relay 
• Solenoids 
• Torque Reduction Request 
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Some examples of TCM indirect outputs are: 
• Transmission Temperature (to PCM) 
• PRNDL Position (to cluster/CCN) 

In addition to monitoring inputs and controlling outputs, the TCM has other important responsibilities and functions: 
• Storing and maintaining Clutch Volume Indexes (CVI) 
• Storing and selecting appropriate Shift Schedules 
• System self-diagnostics 
• Diagnostic capabilities (with scan tool) 

NOTE: If the TCM has been replaced, the "Quick Learn Procedure" must be performed. (Refer to 8 • ELEC
TRICAUELECTRONIC CONTROL MODULESITRANSMISSION CONTROL MODULE - STANDARD PROCE
DURE) 

BATTERY FEED 

A fused, direct battery feed to the TCM is used for continuous power. This battery voltage is necessary to retain 
memory in the TCM. When the battery (B+) is disconnected. this memory is lost. When the battery (B+) is restored, 
this memory loss is detected by the TCM and a Diagnostic Trouble Code (DTC) is set. 

CLUTCH VOLUME INDEXES (CVI) 

An important function of the TCM is to monitor Clutch 
Volume Indexes (CVI). CVls represent the volume of 
fluid needed to compress a clutch pack. 

The TCM monitors gear ratio changes by monitoring 
the Input and Output Speed Sensors. The Input, or 
Turbine Speed Sensor sends an electrical signal to 
the TCM that represents input shaft rpm. The Output 
Speed Sensor provides the TCM with output shaft 
speed information. 

By comparing the two inputs, the TCM can determine 
transmission gear position. This is important to the 
CVI calculation because the TCM determines CVls by 
monitoring how long it takes for a gear change to 
occur. 

Gear ratios can be determined by using the Scan Tool 
and reading the Input/Output Speed Sensor values in 
the "Monitors" display. Gear ratio can be obtained by 
dividing the Input Speed Sensor value by the Output 
Speed Sensor value. 

For example, if the input shaft is rotating at 1000 rpm 
and the output shaft is rotating at 500 rpm, then the 
TCM can determine that the gear ratio is 2:1. In direct 
drive (3rd gear), the gear ratio changes to 1: 1. The 
gear ratio changes as clutches are applied and 
released. By monitoring the length of time it takes for 
the gear ratio to change fo!towing a shift request, the 
TCM can determine the volume of fluid used to apply 
or release a friction element. 

~ TCM 

® 
(j) 

[:] 

® 

(1) THE TCM TIMES HOW LONG 
IT TAKES TO COMPRESS 
THE CLUTCH PACK TO 

CHANGE THE GEAR RATIO 

CD 
d 

80b89925 

1 - OUTPUT SPEED SENSOR 
2 - OUTPUT SHAFT 
3 - CLUTCH PACK 
4 - SEPARATOR PLATE 
5 - FRICTION DISCS 
6 - INPUT SHAFT 
7 - INPUT SPEED SENSOR 
8 - PISTON AND SEAL 

The volume of transmission fluid needed to apply the friction elements are continuously updated for adaptive con
trols. As friction material wears, the volume of fluid need to apply the element increases. 

Certain mechanical problems within the input clutch assembly can cause inadequate or out-of-ran~e elemen~ vol
umes. Also, defective Input/Output Speed Sensors and wiring can cause these conditions. The follOWing charts Iden
tifies the appropriate clutch volumes and when they are monitored/updated: 
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42RLE 

CLUTCH VOLUMES 

When Updated Proper Clutch 
Clutch 

Shift Sequence Oil Temperature Throttle Angle Volume 

UR 
2·1 or 3-1 coast > 21° C (700 F) < 5° 35 to 83 

downshift 

214 1-2 shift 20 to 77 
5.540 

48 to 150 00 2-3 shift > 43° C (110° F) 

UO A.~ or 4-2 shift > 5° 24 to 70 

545RFE 

CLUTCH VOLUMES 

Clutch When Updated Proper Clutch Volume 

UR 2-1 or 3-1 downshift 45 to 134 

2C 3-2 kickdown shift 25 to 85 

2C Alternate 4-4 prime upshift 25 to 85 

00 2-3 upshift 30 to 100 

4C 3-4 upshift 30 to 85 

4C Alternate 2-2 prime upshift 30 to 85 

UD 4-3 kickdown shift 30 to 100 

68RFE 

CLUTCH VOLUMES 

Clutch When Updated Proper Clutch Volume 

UR 2-1, 3-1 or 4-1 downshift. 45 to 134 

2C 4·3 or 3-2 downshift. 25 to 85 

2C Alternate 5-6 upshift 25 to 85 

00 3-4 upshift 30 to 100 

4C 4-5 upshift 30 to 85 

4C Alternate 2-3 upshift 30 to 85 
UO 5-4 or 6-4 kickdown shift 30 to 100 

SHIFT SCHEDULES 

As mentioned earlier, the TCM has programming that allows it to select a variety of shift schedules. Shift schedule 
selection is dependent on the following: 

• Shift lever position 

• Throttle position 
• Engine load 

• Fluid temperature 

• Software level 

As driving conditions change, the TCM appropriately adjusts the shift schedule. Refer to the following chart to deter
mine the appropriate operation expected, depending on driving conditions. 
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Schedule Condition Expected Operation 

Extreme Cold Oil temperature below -270 C (160 -Park, Reverse. Neutral and 1 st and 
F) 3rd gear only in D position, 2nd 

gear only in Manual 2 or L 

-No EMCC 

Super Cold Oil temperatu re between -240 C - Delayed 2-3 upshift 
(-120 F) and -120 C (100 F) - Delayed 3-4 upshift 

- Early 4-3 coastdown shift 

- High speed 4-2. 3-2, 2-1 kickdown 
shifts are prevented 

-Shifts at high throttle openings willi 
be early. 

- No EMCC 

Cold Oil temperature between -120 C -Shift schedule is the same as 
(100 F) and 2° C (36° F) Super Cold except that the 2-3 

upshifts are not delayed. 

Warm Oil temperature between 40 C (400 - Normal operation (upshift. 
F) and 27° C (800 F) kickdowns, and coastdowns) 

- No EMCC 

Hot Oil temperature between 270 C (800 - Normal operation (upshift. 
F) and 1150 C (240° F) kickdowns. and coastdowns) 

- Normal EMCC operation 

Overheat Oil temperature above 1150 C (240° - Delayeci 2-3 upshift 
F) or engine coolant temperature - Delayed 3-4 upshift 
above 1180 C (244° F) 

- 3rd gear FEMCC from 30-48 mph 

- 3rd gear PEMCC above 35 mph 

- Above 25 mph the torque 
converter will not unlock unless the 
throttle is closed or if a wide open 
throttle 2nd PEMCC to 1 kickdown 
is made 

AISIN AS68RC TRANSMISSION 
The Transmission Control Module (TCM) controls all electronic operations of the transmission. The TCM receives 
information regarding vehicle operation from both direct, and indirect inputs. and selects the operational mode of the 
transmission. Direct inputs are hard wired to, and used specifically by the TCM. Indirect inputs are shared with the 
TCM via the vehicle communication bus. 

Some examples of direct inputs to the TCM are: 

• Battery (8+) voltage 

• Ignition "ON" voltage 

• Transmission Range Sensor 

• Pressure Switches 
• Transmission Temperature Sensor 

• Input Speed Sensor 
• Output Speed Sensor 

Some examples of indirect inputs to the TCM are: 

• Engine/Body Identification 

• Manifold Pressure 

• Throttle position 
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• Torque Reduction Confirmation 
• Engine Coolant Temperature 
• Exhaust Brake Status (if equipped) 
• PTO Request (if equipped) 
• Scan Tool Communication 

Based on the information received from these various inputs, the TCM determines the appropriate shift schedule 
and shift points, depending on the present operating conditions and driver demand. This is possible through the 
control of various direct and indirect outputs. 

Some examples of TCM direct outputs are: 
• Exhaust Brake Cut Request (if equipped). 

• Solenoids. 
• Torque Reduction Request. 

Some examples of TCM-indirect outputs are: 
• Transmission Temperature (to PCM). 
• PRNDL Position (to cluster/CCN). 

• PTO Status. 
In addition to monitoring inputs and controlling outputs, the TCM has other important responsibilities and functions: 

• Storing and maintaining Clutch Volume Indexes (CVI). 
• Storing and selecting appropriate Shift Schedules. 
• System self-diagnostics. 
• Diagnostic capabilities (with scan tool). 

Clutch fining time is continuously maintained when the vehicle is running. 

TRANSMISSION SHIFT FUNCTION 

Temperature Sump Action 

Extreme Cold Below -20°C (-4°F) Park, Reverse, Neutral, 3rd Gear 
(no lock-up) 

Super Cold Below -10°C (14QF) Park, Reverse, Neutral, up to 4th 
gear (No Over drive and No 

lock-up) 

Cold Below SoC (41°F) Park, Reverse, Neutral, up to 4th 
gear (No Over drive and No 

lock-up) 

Warm Below 25°C (77°F) No lock-up, up to 6th gear 

Hot Between 25°C - 140C (77 - 284°F) Normal operation 

Overheat Above 140°C (284°F) Enlarge the lock-up area to reduce 
the heat generation. 

DIAGNOSIS AND TESTING 
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PRE-DIAGNOSTIC CHECK OUT 
Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Reter to 21 - TRANSMIS
SIONITRANSAXLEJAUTOMATIC - 45RFEl545RFE - DIAGNOSIS AND TESTING). 

For a complete wiring diagram Refer to Section 8W. 

Diagnostic Test 

1. PRE-DIAGNOSTIC CHECK OUT 

NOTE: Low fluid level can be the cause of many transmission problems. If the fluid level is low locate and 
repair the leak then check and adjust the fluid I_eve. per the service information. 

NOTE: Always perform diagnostics with a fully charged battery to avoid false symptoms. 
With the scan tool. read the engine DTC's. Check and repair a/l Engine DTC's prior to performing Transmission 
symptom diagnostics. 
With the scan tool, read Transmission DTC's. Record all DTC's and 1 Trip Failures. 

NOTE: Diagnose 1 Trip Failures as a tully matured DTe. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. Repair as necessary. 
Perform the Shift Lever Position Test. If the test does not pass, refer to Symptom test for P0706 Check Shifter 
Signal. 
For Gear Ratio DTC's, check and record all CVl's. 
Most DTC's set on start up but some must be set by driving the vehicle to ensure that all diagnostic monitors have 
run. 

NOTE: Verify flash level of Powertrain Controller. Some problems are corrected by software upgrades to the 
Transmission and Engine Systems. 
NOTE: Due to the integration of the Powertrain and Transmission control modules - if a controller flash is 
performed it is necessary to perform Quick Learn and the Drive Learn procedures with the scan tool. Failure 
to do so may result in shift quality complaints. 

NOTE: Check for applicable Service Bulletins that may apply. 

Were any repairs made that fixed the customer's complaint? 

Yes »Testing complete. 

No »Refer to the diagnostic test procedure related to the DTC. 
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PRE-DIAGNOSTIC CHECKOUT (DIESEL) 
For a complete wiring diagram Refer to Section 8W 

1. PRE-DIAGNOSTIC CHECKOUT 

NOTE: Always perform diagnostics with a fully charged battery to avoid false symptoms. 

NOTE: Low fluid level can be the cause of many transmission problems. If the fluid level is low locate and 
repair the leak then check and adjust the fluid level per the Service Information. 
With the scan tool, read engine OTC's. Check and repair all engine DTCs prior to performing transmission symptom 
diagnostics. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. Repair as necessary. 
Verify the flash level of the Engine Control Module / Transmission Control Moduel. Some problems are corrected by 
software upgrades. 
Check for any Service Information Tune*ups or Technical Service Bulletins that may apply. 

Did any of the above checks or procedures correct the symptom? 

Yes »Refer to the Transmission category and perform the appropriate symptom(s). (Refer to 21 - TRANS-
MISSIONJTRANSAXLE/AUTOMATIC - 48RE - DIAGNOSIS AND TESTING) (Refer to 21 - TRANSMIS
SIONJTRANSAXLEJAUTOMATIC - AS68RC - DIAGNOSIS AND TESTING) 

No »Repair is complete. 

Perform RE/RC TRANSMISSION VERIFICATION TEST VER - 1 (DIESEL). (Refer to 8 - ELECTRICAL! 
ELECTRONIC CONTROL MODULESJTRANSMISStON CONTROL MODULE - DIAGNOSIS AND TEST
ING) 
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TRANSMISSION VERIFICATION TEST VER - 1 (DIESEL) 

1 . 
1. Inspect the vehicle to ensure that all engine and transmission components are properly installed and connected. 
Reassemble and reconnect components as necessary. 
2. If any existing diagnostic trouble codes have not been repaired. go to Symptom List and follow path specified. 
3. Connect a scan tool to the data link connector. 
4. Ensure the fuel tank has at least a quarter tank of fuel. Turn off all accessories. 
5. Start and run the engine until the transmission temperature is above 43°C (110°F). 
6. Check the transmission fluid level per the Service Information. Adjust if necessary. 
7. Road test the vehicle. Make 15 to 20 1-2, 2-3 and 3-4 up shifts. Perform these shifts from a standing start to 72 
kmlh (45 MPH) with a constant throttle opening of 20-250/0. 

8. Below 40 kmlh (25 MPH), make 5 to 8 wide open throttle kick downs to 1st gear. Allow at least 5 seconds each 
in 2nd and 3rd between each kick down. 
9. For a specific DTC, drive the vehicle in accordance with the Symptom's When Monitored and Set Conditions to 
verify the repair. 
10. If a DTC sets during the road test. return to the Symptom List and fonow the path. If no DTC sets, the repair is 
complete. 

Are there any DTCs or symptoms remaining? 

Yes »Repair is not complete, refer to appropriate symptom. 

No »Repair is complete. 
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45RFEl545RFE TRANSMISSION VERIFIC-ATION TEST,~ VER'l" 
For the Transmission circuit diagram (Refer to )(Refer to 21 - TRANSMISSIONfTRANSAXLElAUTOMATlC - 45RFEI 
545RFE - SCHEMATICS AND DIAGRAMS). 

For a complete wiring diagram Refer to Section 8W .. 

45RFEl545RFE TRANSMISSION VERIFICATION rEST ~- VER 1 

1. 45RFEl545RFE TRANSMISSION VERIFJCATION TEST - VER 1 

NOTE: 1. After completion of the Transmission Verification Test, the Powertrain Verification Test must be 
performed. 
2. Connect the scan tool to: the Data Link Connector (DLC). 
3. Reconnect any disconnected components. 

NOTE: 4. If the PCM has 'been replaced or if the transmission has been repaired or replaced it' is necessary 
to perform the scan tool Quick Learn Procedure. ". 
5. With the scan tool, erase an Transmission and· Engine' DTC1 s. . 
6. With the scan tool, display Transmission Temperature. Start and run the engine until the Transmission Temper
ature is HOT, above 43° C'or"110° F. 
7. Check the Transmission fluid level and adjust if necessary. Refer to the Service Information for the Fluid Fill 
procedure. 
8. Road test the vehicle. 
9. Perform the following shifts from a standing start with a constant throttle opening o~ 20 to 25 degrees to the 
speeds of 97 Km/h or 60 MPH; make fifteen to twenty 1 to 2, 2 to 3, 3 to 4 upshifts and for 545RFE, 4 to 4-prime. 
10. Perform the following shifts with speeds below 40 Km/h or 25 MPH; make five to eight wide open throttle kick
downs to 1st gear. Allow at least 5 seconds each in 2nd and 3rd gear between each kickdown. 
11. Check for DTC's during the road test. 

NOTE: 12. Use the EATX OBOn task manager to run Good Trip time in each gear, this will confirm the repair 
and to ensure that the OTC has not re-matured. 
13. With the scan tool, perform a BATTERY DISCONNECT, this will clear the EATX DTC EVENT DATA 

Were there any Diagnostic Trouble Codes (OTCs) set during the road test? 

Yes »Refer to the Symptom List for the appropriate diagnostic tests. 

No »Repair is complete. 

STANDARD PROCEDURE 

TeM QUICK LEARN - RLE AND RFE TRANSMISSIONS 
The quick learn procedure requires the use of the scan tool. 

This program allows the electronic transmission system to recalibrate itself. This will provide the proper transmission 
operation. The quick learn procedure should be performed if any of the following procedures are performed: 

• Transmission Assembly Replacement. 
• Transmission Control Module Replacement. 
• SolenOid Pack Replacement. 
• Clutch Plate and/or Seal Replacement. 
• Valve Body Replacement or Recondition. 

To perform the Quick Learn Procedure, the following conditions must be met: 
• The brakes must be applied. 
• The engine speed must be above 500 rpm. 
• The throttle angle (TPS) must be less than 3 degrees. 
• The shift lever position must stay in PARK until prompted to shift to overdrive. 
• The shift lever position must stay in overdrive after the Shift to Overdrive prompt until the scan tool indicates 

the procedure is complete. 
• The calculated oil temperature must be above 60° and below 200°, 



DR -------------- ELECTRONIC CONTROL MODULES 8E .. 225 

TCM QUICK LEARN .. AS68RC TRANSMISSION 
NOTE: The ignition switch must be cycled to the OFF position after the AS68RC TCM quick learn procedure 
in order to initialize the TCM. 

The quick learn procedure requires the use of the scan tool. Always check for and clear any codes after a quick 
learn is preformed. 

This program allows the electronic transmission system to recalibrate itself. This will provide the proper transmission 
operation. The quick learn procedure should be performed if any of the following procedures are performed: 

• Transmission Assembly Replacement. 
• Transmission Control Module Replacement. 
• Clutch Plate and/or Seal Replacement. 

• Valve Body / Oil Pump Replacement. 

To penorm the Quick Learn Procedure, the following conditions must be met: 
• Turn off any electrical loads to insure the engine is at idle speed. 
• The transmission fluid temperature must be at or above 104°F (40°C). 
• Shift the lever from NEUTRAL to DRIVE and NEUTRAL to REVERSE three to five times to bleed off trapped 

in the transmission clutches and brakes. 
• The shift lever position must stay in PARK until prompted to shift to another gear. 
• The parking brake must be applied and chock the rear wheels. 

• ~oth feet on the brake pedal. 
• PTO is inactive. 

DRIVE LEARN - RFE TRANSMISSIONS 
When a transmission is repaired and a Quick Learn procedure has been performed on the Transmission Control 
Module (TCM). the following Drive Learn procedure can be performed to fine tune any shifts ,which are p~lrt,icularly 
objectionable. ' , 

NOTE: It is not necessary to perform the complete Drive Learn procedure every time the TCM is Quick 
Learned. Perform only the portions which target the objectionable shift. 

LEARN A SMOOTH 1 ST NEUTRAL TO DRIVE SHIFT 
Perform this procedure only if the complaint is for a delayed or harsh shift the first time the transmission is put into 
gear after the vehicle is allowed to set with the engine' not running for at least 10 minutes. Use the. following steps 
to have the TCM learn the 1st N-D UD CVI. 

NOTE: The transmission oil temperature must be between 80 - 110°F (27 - 43°C). 
1. Start the engine only when the engine and ignition have been off for at least ten (10) minutes. 

2. With the vehicle at a stop and the service brake applied, record the 1st N-D UD CVI while performing a Neutral 
to Drive shift. The 1st N-D UD CVI accounts for air entrapment in the UD clutch that may occur after the engine 
has been off for a period of time. 

3. Repeat Step 1 and Step 2 until the recorded 1st N-D UD CVI 'value stabilizes. 

NOTE: It is important that this procedure be performed when the transmission temperature is between 80 -
110°F (27 - 43°C). If this procedure takes too long to complete fully for the allowed transmission 011 tem
perature, the vehicle may be returned to the customer with an explanation that the shift will improve daily 
during normal vehicle usage. The TCM also learns at higher oil temperatures, but these values (line pres
sure correction values) are not available for viewing on the scan tool. 

LEARN A SMOOTH NEUTRAL TO DRIVE GARAGE SHIFT 
Perform this procedure if the complaint is for a delayed or harsh shift wben the transmission is put into gear after 
the vehicle has had itS' first shift. Use the following steps to have the TCM learn the Norm N-D UD CVI. 

NOTE: The transmission oil temperature must be between 80 • 110°F (27 - 43°C) to learn the UD CVI. Addi
tional learning occurs at temperatures as low as O°F and as high as 200°F. This procedure may be per
formed at any temperature that experiences poor shift quality. Although the UD CVI may not change, shift 
quality should improve. 
1. Start the vehicle engine and shift to drive. 
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2. Move the vehicle forward to a speed of at least 16 km/h (10 MPH) and come to a stop. This ensures no air is 
present in the UD hydraulic circuit. 

3. Perform repeated N-D shifts at a stop while pausing in Neutral for at least 2-3 seconds and monitor Norm N-D 
UD CVI volume until the value stabilizes. The value will change during the N-D shift. This is normal since the UD 
value is different for the N-D shift then the normal value shown which is used for 4-3 coastdown and kickdowns. 
Perform repeated shifts in this temperature range until the Norm N-D UD CVI value stabilizes and the N-D shifts 
become smooth. 

LEARN THE 1 ST 2-3 SHIFT AFTER A RESTART OR SHIFT TO REVERSE 
Use the following steps to have the TCM learn the 1 st 2-3 shift OD CVI. 

NOTE: The transmission oil temperature must be above 80°F (27°C). 

1. With the vehicle engine running, select reverse gear for over 2 seconds. 

2. Shift the transmission to Drive and accelerate the vehicle from a stop at a steady 15 degree throttle opening and 
perform a 2-3 shift while noting the 1 st 2-3 OD CVI. 

3. Repeat Step 1 and Step 2 until the 1 st 2·3 upshift becomes smooth and the 1 st 2-3 00 CVI stabilizes. 

LEARN A SMOOTH 2-3 AND 3-4 UPSHIFT 
NOTE: The transmission oil temperature must be above 110°F (43°C). 

Use the following steps to have the rCM learn the 00 and 4C CVI's. 

1. Accelerate the vehicle from a stop at a steady 15 degree throttle opening and perform multiple 1-2, 2-3, and 3-4 
upshifts. The 2nd 2-3 shift following a restart or shift to reverse will be shown during the shift as a value between 
the 1 st 2-3 00 CVI and the normal 00 CVI. Updates to the normal 00 CVI will occur after the 2nd shift into 3rd 
gear, following a restart or shift to reverse. 

2. Repeat Step 1 until the 2-3 and 3-4 shifts become smooth and the 00 and 4C CVI become stable. 

LEARN A SMOOTH 4 .. 3 COAST DOWN AND PART THROTTLE 4-3 KICKDOWN 
NOTE: The transmission oil temperature must be above 110°F (43°C). 

Use the following steps to have the TCM learn the UD shift volume. 

1. At a vehicle speed between 64-97 km/h (40-60 MPH), perform repeated 4-3 kickdown shifts. 

2. Repeat Step 1 until the UD volume becomes somewhat stable and the shift becomes smooth. 

LEARN A SMOOTH 1 .. 2 UPSHIFT AND 3-2 KICKDOWN 
Use the following steps to have the TCM learn the 2C shift volume. 

NOTE: The transmission oil temperature must be above 110°F (43°C). 

1. With a vehicle speed below 48 km/h (30 MPH) and the transmission in 3rd gear, perform multiple 3-2 kickdowns. 

2. Repeat Step 1 until the 3-2 kickdowns become smooth and the 2C CVI becomes stable. 

LEARN A SMOOTH MANUAL 2 .. 1 PULLDOWN SHIFT AS WELL AS A NEUTRAL TO 
REVERSE SHIFT 
NOTE: The transmission oil temperature must be above 110°F (43°C). 

Use the following steps to have the TCM learn the LR volume. 

1. With the vehicle speed around 40-48 km/h (25-30 MPH) in Manual 2nd, perform manual pulldowns to Low or 1st 
gear at closed throttle. 

2. Repeat Step 1 until the LR CVI becomes stable and the manual 2-1 becomes smooth. 

LEARN A SMOOTH NEUTRAL TO REVERSE SHIFT 
NOTE: The transmission oil temperature must be above 110°F (43°C). 

1. With the vehicle at a stop, perform Neutral to Reverse shifts until the shift is smooth. An unlearned Neutral to 
Reverse shift may be harsh or exhibit a double bump. 

2. If any of the shifts are still not smooth after the clutch volume stabilizes, an internal transmission problem may be 
present. 
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LEARN A SMOOTH 4·5 UPSHIFT 
NOTE: The transmission oil temperature must be above 110°F (43°C). 

Use the fonowing steps to have the TCM learn the Alt 2C CVI. 

1. Accelerate the vehicle through 88 km/h (55mph) at a steady 10-15 degree throttle opening and perform multiple 
4-5 upshifts. 

2. Repeat Step 1 untn the 4·5 shift become smooth and theAlt 2C CVI become stable. There is a separate 2C 
volume used and learned for 4-5 shifts, 2CA. It is independent of the 2C CVI learned on 3-2 kickdowns. 
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BArrERY SYSTEM 

DESCRIPTION 

GASOLINE ENGINE 
Vehicles with a gasoline engine are equipped with a 
single 12-volt battery. All of the components of the bat
tery system are located within the engine compart
ment. The battery system for this vehicle, covers the 
following related components: 

• Battery (2) - The storage battery provides a reli
able means of storing a renewable source of 
electrical energy within the vehicle. 

• Positive Battery cable (1) - The positive battery 
cable connects the battery positive terminal post 
to the vehicle electrical system. starter and alter
nator. 

• Negative Battery Cable (3) - The negative bat
tery cable connects the battery negative terminal 
post to the vehicle electrical system through 
body, chassis and engine grounding points. 

• Battery Thermal Guard (5) - A thermal guard 
wraps around the battery case to enclose the 813t1083 

sides of the battery. The thermal guard consists 
of a heavy black plastic outer skin and two lighter plies of plastic that have been formed into a sheet with 
hundreds of small air pockets entrapped between them. 

• Battery HoJddown - The battery holddown hardware secures the battery in the battery tray in the engine com
partment. 

• Battery Tray - The battery tray provides a secure mounting location in the vehicle for the battery and an 
anchor point for the battery holddown hardware. 

DIESEL ENGINE 
Vehicles with a diesel engine utilize two 12-volt batter
ies connected in parallel. All of the components of the 
battery system are located within the engine compart
ment. The battery system for this vehicle. covers the 
following related components: 

• Left Battery (3) - The Left storage battery pro
vides a reliable means of storing a renewable 
source of electrical energy within the vehicle. 

• Right Battery (5) - The Right storage battery 
provides a reliable means of storing a renewable 
source of electrical energy within the vehicle as 
well as the additional required electrical energy 
due to high demands of the diesel system. 

• Positive Battery cables (2 & 6) - The positive 
battery cables connect the battery positive termi
nal posts to the vehicle electrical system, starter 
and alternator as well as connecting the two bat
teries together. 

• Negative Battery Cables (1 & 4) - The negative 
813tfOa5 

battery cables connect the battery negative terminal posts to the vehicle electrical system through body, chas
sis and engine grounding points. 

• Battery Thermal Guard - A thermal guard wraps around the battery case to enclose the sides of the battery. 
The thermal guard consists of a heavy black plastic outer skin and two lighter plies of plastic that have been 
formed into a sheet with hundreds of small air pockets entrapped between them. 
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• Battery Holddown - The battery holddown hardware secures the battery in the battery tray in the engine com
partment. 

• Battery Tray - The battery tray provides a secure mounting location in the vehicle for the battery and an 
anchor point for the battery holddown hardware. 

For battery system maintenance schedules, (Refer to LUBRICATION & MAINTENANCE/MAINTENANCE SCHED
ULES - DESCRIPTION). For the proper battery jump starting procedure, (Refer to LUBRICATION & MAINTE· 
NANCE/JUMP STARTING - STANDARD PROCEDURE). The battery must be fully-charged before any battery 
system diagnosis or testing procedures can be performed. 

OPERATION 
The battery system is designed to provide a safe, efficient, reliable and mobile means of delivering and storing 
electrical energy. This electrical energy is required to operate the engine starting system, as well as many of the 
other vehicle accessory systems for limited durations while the engine and/or the charging system are not operating. 
The battery system is also designed to provide a reserve of electrical energy to supplement the charging system for 
short durations while the engine is running and the electrical current demands of the vehicle exceed the output of 
the charging system. In addition to delivering, and storing electrical energy for the vehicle, the battery system serves 
as a capacitor and voltage stabilizer for the vehicle electrical system. It absorbs most abnormal or transient voltages 
caused by the switching of any of the electrical components or circuits in the vehicle. 

DIAGNOSIS AND TESTING 

BATTERY SYSTEM 
The battery, starting, and charging systems in the vehicle operate with one another and must be tested as a com
plete system. In order for the engine to start and the battery to maintain its charge properly, all of the components 
that are used in these systems must perform within specifications. It is important that the battery, starting. and 
charging systems be thoroughly tested and inspected any time a battery needs to be charged or replaced. The 
cause of abnormal battery discharge, overcharging or early battery failure must be diagnosed and corrected before 
a battery is replaced and before a vehicle is returned to service. The service information for these systems has 
been separated within this service manual to make it easier to locate the specific information you are seeking. How
ever, when attempting to diagnose any of these systems, it is important that you keep their interdependency in 
mind. 

The diagnostic procedures used for the banery, starting, and charging systems include the most basic conventional 
diagnostic methods, to the more sophisticated On-Board Diagnostics (OBD) built into the Powertrain Control Module 
(PCM). Use of an induction-type milliampere ammeter, a volt/ohmmeter, a battery charger, a carbon pile rheostat 
(load tester) and a 12-volt test lamp may be required. All OBD-sensed systems are monitored by the PCM. Each 
monitored circuit is assigned a Diagnostic Trouble Code (DTC). The PCM will store a DTC in electronic memory for 
any inoperative system it detects. (Refer to 8 - ELECTRICAUCHARGING - DIAGNOSIS AND TESTING) for the 
proper charging system on-board diagnostic test procedures. 
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MICRO 420 BATTERY TESTER 
The Micro 420 automotive battery system tester is designed to help diagnose the cause of a defective battery. 
(Refer to 8 - ELECTRICAUBATIERY SYSTEM/BATTERY - STANDARD PROCEDURE - USING MICRO 420 BAT
TERY TESTER) for directions on using the Micro 420 battery tester. 

BATTERY SYSTEM DIAGNOSIS 

CONDITION POSSIBLE CAUSES CORRECTION 

THE BATTERY SEEMS 1. The electrical system 1. (Refer to 8 - ELECTRICAUBATTERY 
WEAK OR DEAD WHEN ignition-off draw is excessive. SYSTEM/BATTERY - STANDARD PROCEDURE 
ATTEMPTING TO START - IGNITION-OFF DRAW TEST) for the proper test 
THE ENGINE. procedures. Repair the excessive ignition-off 

draw, as required. 

2. The charging system is 2. Determine if the charging system is perlorming 
inoperative. to specifications. Repair the inoperative charging 

system, as required. 

3. The battery is discharged. 3. Determine the battery state-of-charge using the 
Micro 420 battery teste~, (Refer to 8 -
ELECTRICAUBATTERY SYSTEM/BATTERY -
STANDARD PROCEDURE - USING MICRO 420 
BATTERY TESTER). Charge the inoperative 
battery as required. 

4. The battery terminal 4. (Refer to 8 - ELECTRICAUBATTERY SYSTEM 
connections are loose or - CLEANING). Clean and tighten the battery 
corroded. terminal connections, as required. 

5. The battery has an 5. (Refer to 8 - ELECTRICAUBATTERY SYSTEM 
incorrect size or rating for - SPECIFICATIONS) for the proper size and 
this vehicle. rating. Replace an incorrect battery, as required. 

6. The battery is inoperative. 6. Determine the battery cranking capacity using 
the Micro 420 battery tester, (Refer to 8 -
ELECTRICAUBATTERY SYSTEM/BATTERY -
STANDARD PROCEDURE - USING MICRO 420 
BATTERY TESTER). Replace the inoperative 

; battery, as required. 

7. The startiDg system is 7. Determine if the starting system is performing 
inoperative. to specifications. Repair the inoperative starting 

system, as required. 

8. The battery is physically 8. Inspect the battery for loose terminal posts or a 
damaged. cracked and leaking case. Replace the damaged 

battery, as required. 
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BATTERY SYSTEM DIAGNOSIS 

CONDITION POSSIBLE CAUSES CORRECTION 

THE BATTERY STATE OF 1. The battery has an 1. (Refer to 8 - ELECTRICAUBATTERY SYSTEM 
CHARGE CANNOT BE incorrect size or rating for • SPECIFICATIONS) for the proper size and 
MAINTAINED. this vehicle. rati'ng. Replace an incorrect battery, as required. 

2. The battery terminal 2. (Refer to 8 - ELECTRICAUBATTERY SYSTEM 
connections are loose or - CLEANING). Clean and tighten the battery 
corroded. terminal connections, as required. 

3. The electrical system 3. (Refer to 8 - ELECTRICAUBATTERY 
ignition-off draw is excessive. SYSTEM/BATTERY - STANDARD PROCEDURE 

- IGNITION-OFF DRAW TEST) for the proper test 
procedures. Repair the inoperative electrical 
system, as required. 

4. The battery is inoperative. 4. Test the battery using the Micro 420 battery 
tester, (Refer to 8 - ELECTRICAUBATTERY 
SYSTEM/BATTERY - STANDARD PROCEDURE 
- USING MICRO 420 BATTERY TESTER). 
Replace the inoperative battery, as required. 

5. The starting system is 5. Determine if the starting system is performing 
inoperative. to specifications. Repair the inoperative starting 

system, as required. 

6. The charging system is 6. Determine if the charging system is performing 
inoperative. to specifications. Repair the inoperative charging 

system, as required. 

7. Electrical loads exceed the 7. Inspect the vehicle for aftermarket electrica' 
output of the charging equipment which might cause excessive electrical 
system. loads. 

8. Slow driving or prolonged 8. Advise the vehicle operator, as required. 
idling with high-amperage 
draw systems in use. 

THE BATTERY WILL NOT 1. The battery is inoperative. 1. Test the battery using the Micro 420 battery 
ACCEPT A CHARGE. tester, (Refer to 8 -ELECTRICAUBATTERY 

SYSTEM/BATTERY - STANDARD PROCEDURE 
- USING MICRO 420 BATTERY TESTER). 
Replace the inoperative battery, as required. 

CLEANING 

The following information details the recommended cleaning procedures for the battery and related components. In 
addition to the maintenance schedules, (Refer to LUBRICATION & MAINTENANCE/MAINTENANCE SCHEDULES _ 
DESCRI PTION) for gasoline engines or (Refer to LUBRICATION & MAINTENANCE/MAINTENANCE SCHEDULES 
- DESCRIPTION) for diesel engines, it is recommended that these procedures be performed any time the battery or 
related components must be removed for vehicle service. 
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1. Clean the battery cable terminal clamps (2) of all 
corrosion. Remove any corrosion using a wire 
brush or a post and terminal cleaning tool (1), and 
a sodium bicarbonate (baking soda) and warm 
water cleaning solution. 

2. Clean the battery tray and battery holddown hard
ware of all corrosion. Remove any corrosion using 
a wire brush and a sodium bicarbonate (baking 
soda) and warm water cleaning solution. Paint any 
exposed bare metal. 

3. If the removed battery is to be reinstalled, clean the 
outside of the battery case (3) and the top cover 
with a sodium bicarbonate (baking soda) and warm 
water cleaning solution (2) using a stiff bristle parts 
cleaning brush (1) to remove any acid film. Rinse 
the battery with clean water. Ensure that the clean
ing solution does not enter the battery cells through 
the vent holes. If the battery is being replaced, 
(Refer to 8 - ELECTRICAUBATTERY SYSTEM -
SPECIFICATIONS) for the factory-installed battery 
specifications. Confirm that the replacement battery 
is the correct size and has the correct ratings for 
the vehicle. 

4. Clean the battery thermal guard with a sodium 
bicarbonate (baking soda) and warm water clean
ing solution using a stiff bristle parts cleaning brush 
to remove any acid film. 
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5. Clean any corrosion from the battery terminal posts 
with a wire brush or a post and terminal cleaner 
(1), and a sodium bicarbonate (baking soda) and 
warm water cleaning solution. 

INSPECTION 

SF .. 7 

8Oaccff2 

The following information details the recommended inspection procedures for the battery and related components. In 
addition to the maintenance schedules, (Refer to LUBRICATION & MAINTENANCE/MAINTENANCE SCHEDULES -
DESCRIPTION) for gasoline engines or (Refer to LUBRICATION & MAINTENANCE/MAINTENANCE SCHEDULES 
- DESCRIPTION) for diesel engines, it is recommended that these procedures be performed any time the battery or 
related components must be removed for vehicle service. 

1. Inspect the battery cable terminal clamps for damage. Replace any battery cable that has a damaged or 
deformed terminal clamp. 

2. Inspect the battery tray and battery holddown hardware for damage. Replace any damaged parts. 

3. Slide the thermal guard off of the battery case (if equipped). Inspect the battery case for cracks or other damage 
that could result in electrolyte leaks. Also, check the battery terminal posts for looseness. Batteries with damaged 
cases or loose terminal posts must be replaced. 

4. Inspect the battery thermal guard (if equipped) for tears, cracks, deformation or other damage. Replace any bat
tery thermal guard that has been damaged. 

5. Inspect the battery built-in test indicator sight glass (if equipped) for an indication of the battery condition, (Refer 
to 8 - ELECTRICAUBATTERY SYSTEM/BATTERY - STANDARD PROCEDURE - BUILT-IN INDICATOR TEST) 
for the proper battery built-in indicator test procedures. If the battery is discharged, charge as required, (Refer to 
8 - ELECTRICAUBATTERY SYSTEM/BATIERY - STANDARD PROCEDURE - BATTERY CHARGING) for the 
proper battery charging procedures. 

SPECIFICATIONS 
The battery Group Size number, the Cold Cranking Amperage (CCA) rating, and the Reserve Capacity (RC) rating 
or Ampere-Hours (AH) rating can be found on the original equipment battery label. Be certain that a replacement 
battery has the correct Group Size number, as well as CCA, and RC or AH ratings that equal or exceed the original 
equipment specification for the vehicle being serviced. Battery sizes and ratings are discussed in more detail below. 

• Group Size - The outside dimensions and terminal placement of the battery conform to standards established 
by the Battery Council International (BCI). Each battery is assigned a BCI Group Size number to help identify 
a correctly-sized replacement. 

• Cold Cranking Amperage - The Cold Cranking Amperage (CCA) rating specifies how much current (in 
amperes) the battery can deliver for thirty seconds at -180 C (00 F). Terminal voltage must not fall below 7.2 
volts during or after the thirty second discharge period. The CCA required is generally higher as engine dis
placement increases, depending also upon the starter current draw requirements. 

• Reserve Capacity - The Reserve Capacity (RC) rating specifies the time (in minutes) it takes for battery ter
minal voltage to fall below 10.5 volts, at a discharge rate of 25 amperes. RC is determined with the battery 
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fully-charged at 26.70 C (800 F). This rating estimates how long the battery might last after a charging system 
failure, under minimum eJectrical load. 

• Ampere-Hours - The Ampere-Hours (AH) rating specifies the current (in amperes) that a battery can deliver 
steadily for twenty hours, with the voltage in the battery not faUing below 10.5 volts. This rating is also some
times identified as the twenty-hour discharge rating. 

• Load Test Amperage - The Load Test Amperage rating specifies the current (in amperes) that a battery 
should be tested at with the battery load test equipment. This value should always be 50 percent of the CCA. 
For example: if the CCA for this battery is 600 amps, the Load Test Amperage is 50 percent of that or 300 
amps. 

BATIERY CLASSIFICATIONS & RATINGS 

Part Number 
BCI Group Size Cold Cranking Reserve Ampere - Load Test 
Classification Amperage Capacity Hours Amperage 

9AB 65 600 120 Minutes 66 300 

56029451AB 65 750 150 Minutes 75 375 

56028450AA 65 600 120 Minutes 66 300 

56028452AA 65 750 150 Minutes 75 375 

56028452AB 65 700 130 Minutes 70 350 

56029396AA 65 700 130 Minutes 70 350 

56029382AA 65 700 130 Minutes 70 350 

SPECIAL TOOLS 

BATTERY SYSTEM SPECIAL TOOLS 

8Oc91c8d 

Micro 420 Battery Tester 
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BATIERV 
DESCRIPTION 
This vehicle is equipped with a large capacity, low
maintenance storage battery (11). Vehicles equipped 
with a diesel engine must utilize two 12-volt batteries 
connected in parallel. The battery is comprised of the 
following components: 

• Positive Post (1) 
• Vent (2) 
• Cell Cap (3) 
• Vent (4) 
• Cell Cap (5) 
• Vent (6) 
• Negative Post (7) 
• Indicator Eye (8) if equipped 
• Electrolyte Levef (9) 
• Plat~ Groups (10) 
• _ Maintenance Free Battery assembly (11) 

SF .. 9 

8OacC1e1 

This battery is designed to provide a safe, efficient and reliable means of storing electrical energy in a chemical 
form. This means of energy storage allows the battery to produce the electrical energy required to operate the 
engine starting system. as well as to operate many of the other vehicle accessory systems for limited durations 
while the engine andlor the charging system are not operating. The battery is made up of six individual cells that are 
connected in series. Each cell contains positively charged plate groups that are connected with lead straps to the 
positive terminal post. and negatively charged plate groups that are connected with lead straps to the negative ter
minal post. Each plate consists of a stiff mesh framework or grid coated with lead dioxide (positive plate) or sponge 
lead (negative plate). Insulators or plate separators made of a non-conductive material are inserted between the 
positive and negative plates to prevent them from contacting or shorting against one another. These dissimilar metal 
plates are submerged in a sulfuric acid and water solution called an electrolyte. 

The battery Group Size number, the Cold Cranking Amperage (eCA) rating, and the Reserve Capacity (RC) rating 
or Ampere-Hours (AH) rating can be found on the original equipment battery label. Be certain that a replacement 
battery has the correct Group Size number, as well as CCA, and RC or AH ratings that equal or exceed the original 
equipment specification for the vehicle being serviced. (Refer to 8 - ELECTRICAUBATTERY SYSTEM - SPECIFI
CATIONS) for the proper factory-installed battery specifications. 

OPERATION 
The battery is designed to store electrical energy in a chemical form. When an electrical load is applied to the 
terminals of the battery, an electrochemical reaction occurs. This reaction causes the battery to discharge electrical 
current from its terminals. As the battery discharges, a gradual chemical change takes place within each cell. The 
sulfuric acid in the electrolyte combines with the plate materials. causing both plates to slowly change to lead SUl
fate. At the same time, oxygen from the positive plate material combines with hydrogen from the sulfuric acid, caus
ing the electrolyte to become mainly water. The chemical changes within the battery are caused by the movement 
of excess or free electrons between the positive and negative plate groups. This movement of electrons produces 
a flow of electrical current through the load device attached to the battery terminals. 

As the plate materials become more similar chemically, and the electrolyte becomes less acid, the voltage potential 
of each cell is reduced. However. by charging the battery with a voltage higher than that of the battery itself, the 
battery discharging process is reversed. Charging the battery gradually changes the sulfated lead plates back into 
sponge lead and lead dioxide, and the water back into sulfuric acid. This action restores the difference in the etec
tron charges deposited on the plates. and the voltage potential of the battery cells. For a battery to remain useful, 
it must be able to produce high-amperage current over an extended period. A battery must also be able to accept 
a charge, so that its voltage potential may be restored. 

The battery is vented to release excess hydrogen gas that is cr~ated when the battery is being charged or dis
charged. However, even with these vents, hydrogen gas can collect in or around the battery. If hydrogen gas is 
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exposed to flame or sparks, it may ignite. If the electrolyte level is low, the battery may arc internally and explode. 
If the battery cell caps cannot be removed, the battery must be replaced jf the electrolyte level becomes low. 

DIAGNOSIS AND TESTING 

BATTERY 
The battery must be completely charged and the terminals should be properly cleaned and inspected before diag
nostic procedures are performed. (Refer to 8 - ELECTRICAUBATTERY SYSTEM - CLEANING) and (Refer to 8 -
ELECTRICAUBATTERY SYSTEM - INSPECTION) for the proper battery cleaning and inspection procedures. (Refer 
to 8 - ELECTRICAUBATTERY SYSTEM/BATTERY - STANDARD PROCEDURE - BATTERY CHARGING) for the 
proper battery charging procedures. 

MICRO 420 BATTERY TESTER 
The Micro 420 automotive battery tester is designed to help diagnose the cause of an inoperative battery. (Refer to 
8 - ELECTRICAUBATTERY SYSTEM/BATTERY - STANDARD PROCEDURE - USING MICRO 420 BATTERY 
TESTER) for instructions on the use of the Micro 420 battery tester. 

WARNING: If the battery shows signs of freezing, leaking or loose posts, do not test, assist-boost, or 
charge. The battery may arc internally and explode. Personal injury andlor vehicle damage may result. 

WARNING: Explosive hydrogen gas forms in and around the battery. Do not smoke, use flame, or create 
sparks near the battery. Personal injury andlor vehicle damage may result. 

WARNING: The battery contains sulfuric acid, which is poisonous and caustic. Avoid contact with the skin, 
eyes, or clothing. In the event of contact, flush with water and call a physician immediately. Keep out of the 
reach of children. 

A battery that will not accept a charge is inoperative, and must be replaced. Further testing is not required. A fully
charged battery must be load tested to determine its cranking capacity. A battery that is fully-charged, but does not 
pass the load test, is inoperative and must be replaced. 

NOTE: Completely discharged batteries may take several hours to accept a charge. (Refer to 8 - ELECTRI
CAUBATTERY SYSTEM/BATTERY - STANDARD PROCEDURE - BATTERY CHARGING) for the proper battery 
charging procedures. 

STANDARD PROCEDURE 

BATTERY CHARGING 
Battery charging is the means by which the battery can be restored to its full voltage potential. A battery is fully
charged when: 

• Micro 420 electrical system tester indicates battery is OK. 
• All of the battery cells are gassing freely during battery charging. 
• Open-circuit voltage of the battery is 12.4 volts or above. 

WARNING: Never exceed twenty amperes when charging a cold (_1 0 c [300 f] or lower) battery. The battery 
may arc internally and explode. Personal injury andlor vehicle damage may result. 

WARNING: If the battery shows signs of freezing, leaking, loose posts, do not test, assist-boost, or charge. 
The battery may arc internally and explode. Personal injury and/or vehicle damage may result. 

WARNING: Explosive hydrogen gas forms in and around the battery. Do not smoke, use flame, or create 
sparks near the battery. Personal injury andlor vehicle damage may result. 
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WARNING: The battery contains sulfuric acid, which is poisonous and caustic. Avoid contact with the skin~ 
eyes, or clothing. In the event of contact, flush with water and call a physician immediately. Keep out of the 
reach of children. 

WARNING: If the battery is equipped with removable cen caps, be certain that each of the cell caps is in 
place and tight before the battery is returned to service. Personal injury andlor vehicle damage may result 
from loose or misSing cell caps. 

CAUTION: Always disconnect and isolate the battery negative cable before charging a battery. Do not 
exceed sixteen volts while charging a battery. Damage to the vehicle electrical system components may 
result. 

CAUTION: Battery electrolyte will bubble inside the battery case during normal battery charging. Electrolyte 
bOiling or being discharged from the battery vents indicates a battery overcharging condition. Immediately 
reduce the charging rate or turn off the charger to evaluate the battery condition. Damage to the battery 
may result from overcharging. 

CAUTION: The battery should not be hot to the touch. If the battery feels hot to the touch, turn off the 
charger and let the battery cool before continuing the charging operation. Damage to the battery may result. 

NOTE: Models equipped with the diesel engine are equipped with two 12-volt batteries, connected in parallel 
(positive-Io .. positive and negative-to-negative). In order to ensure proper charging of each battery, these bat
teries MUST be disconnected from each other, as well as from the vehicle electrical system while being 
charged. 

Some battery chargers are equipped with polarity-sensing circuitry. This circuitry protects the battery charger and the 
battery from being damaged jf they are improperly connected. If the battery state-of-charge is too low for the polar
ity-sensing circuitry to detect, the battery charger will not operate. This makes it appear that the battery will not 
accept charging current. See the instructions provided by the manufacturer of the battery charger for details on how 
to bypass the polarity-sensing circuitry. 

After the battery has been charged to 12.4 volts or greater, perform a load test to determine the battery cranking 
capacity. (Refer to 8 - ELECTRICAUBATTERY SYSTEM/BATTERY - STANDARD PROCEDURE - USING MICRO 
420 BATTERY TESTER) for the proper battery load test procedures. If the battery will endure a load test, return the 
battery to service. If the battery will not endure a load test, it is inoperative and must be replaced. 

Clean and inspect the battery hold downs, tray, terminals, posts, and top before completing battery service. (Refer 
to 8 - ELECTRICAUBATIERY SYSTEM - CLEANING) and (Refer to 8 - ELECTRICAUBATTERY SYSTEM -
INSPECTION) for the proper battery system cleaning and inspection procedures. 

CHARGING A COMPLETELY DISCHARGED BATTERY 
The following procedure should be used to recharge a completely discharged battery. Unless this procedure is prop
erly followed, a good battery may be needlessly replaced. 

1. Measure the voltage at the battery posts with a voltmeter, accurate to 1/10 (0.10) volt. If the reading is below ten 
volts, the battery charging current will be low. It could take some time before the battery accepts a current 
greater than a few milliamperes. Such low current may not be detectable on the ammeters built into many battery 
chargers. 

2. Disconnect and isolate the battery negative cable. Connect the battery charger leads. Some battery chargers are 
equipped with polarity-sensing circuitry. This circuitry protects the battery charger and the battery from being 
damaged if they are improperly connected. If the battery state-of-charge is too low for the polarity-sensing cir
cuitry to detect, the battery charger will not operate. This makes it appear that the battery will not accept charg
ing current. See the instructions provided by the manufacturer of the battery charger for details on how to bypass 
the polarity-sensing circuitry. 

3. Battery chargers vary in the amount of voltage and current they provide. The amount of time required for a bat
tery to accept measurable charging current at various voltages is shown in the Charge Rate Table. If the charg
ing current is still not measurable at the end of the charging time, the battery is inoperative and must be 



replaced. If the charging current is measurable during the charging time, the battery may be good and the charg
ing should be completed in the normal manner. 

CHARGE RATE TABLE 

Voltage Hours 
16.0 volts maximum up to 4 hours 

14.0 to 15.9 volts up to 8 hours 
13.9 volts or less up to 16 hours 

CHARGING TIME REQUIRED 
The time required to charge a battery will vary, depending upon the following factors: 

• Battery Capacity - A completely discharged heavy-duty battery requires twice the charging time of a small 
capacity battery. 

• Temperature - A longer time will be needed to charge a battery at -180 C (0° F) than at 27° C (800 F). When 
a fast battery charger is connected to a cold battery, the current accepted by the battery will be very Jow at 
first. As the battery warms, it will accept a higher charging current rate (amperage). 

• Charger Capacity . A battery charger that supplies only five amperes will require a longer charging time. A 
battery charger that supplies twenty amperes or more will require a shorter charging time. 

• State-Of-Charge - A completely discharged battery requires more charging time than a partially discharged 
battery. Electrolyte is nearly pure water in a completely discharged battery. At first, the charging current 
(amperage) will be low. As the battery charges, the specific gravity of the electrolyte will gradually rise. 

The Battery Charging Time Table gives an indication of the time required to charge a typical battery at room tem
perature based upon the battery state-ot-charge and the charger capacity. 

BATTERY CHARGING TIME TABLE 

Charging 
5 Amps 

10 
20 Amps 

Amperage Amps 

Open Circuit 
Hours Charging @ 21 0 C (700 F) 

Voltage 

12.25 to 12.49 6 hours 3 hours 1.5 
hours 

12.00 to 12.24 10 hours 5 hours 2.5 
hours 

10.00 to 11.99 14 hours 7 hours 3.5 
hours 

Below 10.00 18 hours 9 hours 4.5 
hours 
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USING MICRO 420 BATTERY TESTER 
Always use the Micro 420 Instruction Manual that was 
supplied with the tester as a reference. If the Instruc
tion Manual is not available the following procedure 
can be used: 

WARNU\IG: Always wear appropriate eye protection 
and use extreme caution when working with 
batteries. 

BATTERY TESTING· 

8OCS1c8d 

1. If testing the battery OUT-OF-VEHICLE, clean the battery terminals with a wire brush before testing, (Refer to 8 
- ELECTRICAUBATTERY SYSTEM - CLEANING). 

2. If testing the battery IN-THE-VEHICLE, make certain all of the vehicle accessory loads are OFF, including the 
ignition. The preferred test position is at the battery terminals. If the battery is not accessible, you may test 
using both the positive and negative jumper posts. Select TESTING AT JUMPER POST when connecting to that 
location. 

3. Connect the tester to the battery or jumper posts, the red clamp to positive (+) and the black clamp to negative 
(-). 

NOTE: Multiple batteries connected in parallel must have the ground cable disconnected to perform a bat
tery test. failure to disconnect may result in false battery test readings. 

4. Using the ARROW key select in or out of vehicle testing and press ENTER to make a selection. 

5. If not selected, choose the Cold Cranking Amp (CCA) battery rating. Or select the appropriate battery rating for 
your area (see menu). The tester will then run its self programmed test of the battery and display the results. 
Refer to the test result table noted below. 

CAUTION: If REPLACE BATTERY is the result of the test, this may mean a poor connection between the 
vehicle's cables and battery exists. After disconnecting the vehicle's battery cables from the battery, retest 
the battery using the OUT-Of-VEHICLE test before replacing. 

6. While viewing the battery test result, press the CODE button and the tester will prompt you for the last 4 digits 
of the VIN. Use the UP/DOWN arrow buttons to scroll to the correct character; then press ENTER to select and 
move to the next digit. Then press the ENTER button to view the SERVICE CODE. Pressing the CODE button 
a second time will return you to the test results. 
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BATTERY TEST RESULTS 

GOOD BATTERY Return to service 

GOOD - RECHARGE Fully charge battery and return to service 

CHARGE & RETEST Fully charge battery and retest battery 

REPLACE BATTERY Replace the battery and retest complete system 

BAD-CELL REPLACE Replace the battery and retest complete system 

NOTE: The SERVICE CODE is required on every warranty claim submitted for battery. replacement. 

OPEN-CIRCUIT VOLTAGE TEST 
A battery open-circuit voltage {no load} test wilt show the approximate state-of-charge of a battery. This test can be 
used in place of the hydrometer test when a hydrometer is not available, or for maintenance-free batteries with 
non-removable cell caps. 

Before proceeding with this test, completely charge the battery (Refer to 8 - ELECTRICAUBATTERY SYSTEM/BAT
TERY - STANDARD PROCEDURE - BATTERY CHARGING). 

1. Before measuring the open-circuit voltage, the surface charge must be removed from the battery. Turn on the 
headlamps for fifteen seconds, then allow up to five minutes for the battery voltage to stabilize. 

2. Disconnect and isolate both battery cables, negative cable first. 

3. Using a voltmeter connected to the battery posts measure the open-circuit voltage. 

See the Open-Circuit Voltage Table. This voltage reading will indicate the battery state-at-charge, but will not reveal 
its cranking capacity. If a battery has an open-circuit voltage reading of 12.4 volts or greater, it may be load tested 
to reveal its cranking capacity (Refer to 8 - ELECTRICAUBATTERY SYSTEM/BATTERY - STANDARD PROCE
DURE - USING MICRO 420 BATTERY TESTER). 

OPEN CIRCUIT VOLTAGE TABLE 

Open Circuit Voltage Charge Percentage 

11.7 volts or less 00/0 

12.0 volts 25% 

12.2 volts 50% 

12.4 volts 75% 

12.6 volts or more 100% 

IGNITION-OFF DRAW TEST 
The term Ignition-Off Draw (IOD) identifies a normal condition where power is being drained from the battery with 
the ignition switch in the Off position. A normal vehicle electrical system will draw from five to thirty-five milliamperes 
(0.005 to 0.035 ampere) with the ignition switch in the Off position, and all non-ignition controlled circuits in proper 
working order. Up to thirty-five milliamperes are needed to enable the memory functions for the Powertrain Control 
Module (PCM), digital clock, electronically tuned radio, and other modules which may vary with the vehicle equip
ment. 

A vehicle that has not been operated for approximately twenty days, may discharge the battery to an inadequate 
level. When a vehicle will not be used for twenty days or more (stored), remove the 100 fuse from the Junction 
Block (JB). This will reduce battery discharging. 

Excessive 100 can be caused by: 
• Electrical items left on. 
• Inoperative or improperly adjusted switches. 
• Inoperative or shorted electronic modules and components. 
• An internally shorted generator. 
• Intermittent shorts in the wiring. 
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If the 100 is over thirty-five milliamperes, the problem must be found and corrected before replacing a battery. In 
most cases, the battery can be charged and returned to service after the excessive 100 condition has been cor
rected. 

1. Verify that all electrical accessories are off. Turn off all lamps, remove the ignition k~y, and close all door~. I! the 
vehicle is equipped with an illuminated entry system or an electronically tuned radiO. allow the electronic timer 
function of thes~ systems to automatically shut off (time out). This may take up to three minutes. See the Elec
tronic Module Ignition-Off Draw Table for more information. 

ELECTRONIC MODULE IGNITION-OFF DRAW (100) TABLE 

Time Out? lOO 
100 After Time 

Module (If Yes, Interval And Wake-Up Input) Out 

Radio No 
1 to 3 

NJA 
milliamperes 

Audio Power 
No 

up to 1 
N/A 

Amplifier milliampere 

Central Timer Module 
4.75 

No milliamperes N/A (CTM) 
(max.) 

Powertrain Control 
No 0.95 milliampere N/A Module (PCM) 

ElectroMechanical 
Instrument Cluster No 0.44 r-nillipmpere N/A 

(EMIC) 

Combination Flasher No 0.08 milliampere N/A 

2. Determine that the underhood lamp is operating properly, then disconnect the lamp wire harness connector or 
remove the lamp bulb. 

3. Disconnect the battery negative cable. 

4. Set an electronic digital mUlti-meter to its highest amperage scale. Connect the multi~meter between the discon
nected battery negative cable terminal clamp and the battery negative terminal post. Make sure that the doors 
remain closed so that the illuminated entry system is not activated. The multi-meter amperage reading may 
remain high for up to three minutes, or may not give any reading at all while set in the highest amperage scale, 
depending upon the electrical equipment in the vehicle. The multi-meter leads must be securely clamped to the 
battery negative cable terminal clamp and the battery negative terminal post. If continuity between the battery 
negative terminal post and the negative cable terminal clamp is lost during any part of the 100 test, the elec
tronic timer function will be activated and all of the tests will have to be repeated. 

5. After about three minutes, the high-amperage 100 reading on the multi-meter should become very low or non
existent, depending upon the electrical equipment in the vehicle. If the amperage reading remains high, remove 
and replace each fuse or circuit breaker in the Power Distribution Center' (PDC) and then in the Junction Block 
(JB), one at a time until the amperage reading becomes very low, or nonexistent. Refer to the appropriate wiring 
information for complete POC and JB fuse, circuit breaker, and circuit identification. This will isolate each circuit 
and identify the circuit that is the source of the high-amperage 100. If the amperage reading remains high after 
removing and replacing each fuse and circuit breaker, disconnect the wire harness from the generator. If the 
amperage reading now becomes very low or noneXistent, diagnose and repair the Charging System as neces
sary. After the high-amperage 100 has been corrected, switch the multi-meter to progressively lower amperage 
scales and, if necessary, repeat the fuse and circuit breaker remove-and-replace process to identify and correct 
all sources of excessive 100. It is now safe to select the lowest milliampere scale of the multi-meter to check the 
low-amperage 100. 

CAUTION: Do not open any doors, or turn on any electrical accessories with the lowest milliampere scale 
selected, or the mUlti-meter may be damaged. 

6. Observe the mUlti-meter reading. The low-amperage 100 should not exceed thirty-five milliamperes (0.035 
ampere). If the current draw exceeds thirty-five milliamperes, isolate each circuit using the fuse and circuit 
breaker remove-and-replace process in Step 5. The multi-meter reading will drop to within the acceptable limit 
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when the source of the excessive current draw is disconnected. Repair this circuit as required; whether a wiring 
short, incorrect switch adjustment, or an inoperative component is the cause. 

REMOVAL 
1. Turn the ignition switch to the Off position. Be cer

tain that all electrical accessories are turned off. 

2. Loosen the battery negative cable terminal clamp 
pinch-bolt hex nut. 

3. Disconnect the battery negative cable terminal 
clamp from the battery negative terminal post. If 
necessary, use a battery terminal puller (2) to 
remove the terminal clamp from the battery post. 

4. Loosen the battery positive cable terminal clamp 
pinch-bolt hex nut. 

5. Disconnect the battery positive cable terminal 
clamp from the battery positive terminal post. If 

CD 

necessary, use a battery terminal puller (2) to remove the terminal clamp from the battery post. 

6. Remove the battery hold down retaining bort (6) 
and battery hold down (5). 

WARNING: Wear a suitable pair of rubber gloves 
(not the household type) when removing a battery 
by hand. Safety glasses should a'so be worn. If 
the battery is cracked or leaking t the electrolyte 
can burn the skin and eyes .. 

7. Remove the battery (2) trom the battery tray. 

INSTALLATION 
1. Clean and inspect the battery (2). (Reter to 8 -

ELECTRICAUBATTERY SYSTEM - CLEANING) 
and (Refer to 8 - ELECTRICAUBATTERY SyS
TEM - INSPECTION) for the proper procedures. 

CAUTION: Be certain that the battery cable termi
nal clamps are connected to the correct battery 
terminal posts. Reversed battery polarity may 
damage electrical components of the vehicle. 

2. Position the battery into the battery tray. Ensure 
that the battery positive and negative terminal 
posts are correctly positioned. The battery cable 
terminal clamps must reach the correct battery ter
minal post without stretching the cables. 

3. Position the battery hold down (5) and install the 
retaining bolt (6). 
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4. Clean the battery cable terminal clamps and the battery terminal posts, (Refer to 8 - ELECTRICAUBATTERY 
SYSTEM - CLEANING) for the proper procedures. 

5. Reconnect the battery positive cable terminal clamp to the battery positive terminal post. Tighten the terminal 
clamp pinch-bolt hex nut to 4 N·m (35 in. Ibs.). 

6. Reconnect the battery negative cable terminal clamp to the battery negative terminal post. Tighten the terminal 
clamp pinch-bolt hex nut to 4 N·m (35 in. Ibs.). 

7. Apply a thin coating of petroleum jelly or chassis grease to the exposed surfaces of the battery cable terminal 
clamps and the battery terminal posts. 

8. Obtain an appropriate scan tool and check the PCM for any stored battery disconnect trouble codes. Clear codes 
if required. 
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BATTERY HOLDDOWN 

REMOVAL 

CAUTION: Never operate a vehicle without a bat
tery hold down device properly installed. Damage 
to the vehicle, components and battery could 
result. 

1. Verify that the ignition switch and all accessories 
are OFF. 

2. Disconnect and isolate the battery negative cable. 

3. Remove the bolt (6) from the battery hold down 
bracket (5) and remove the bracket from the 
vehicle. 

INSTALLATION 
1. Clean and inspect the battery hold down bracket 

(5) and bolt (6) (Refer to 8 - ELECTRICAUBAT
TERY SYSTEM - CLEANING). 

2. Position the battery hold down bracket in the bat-
tery tray. 

CAUTION: Be certain that the hold down bracket is 
property positioned in the battery tray before tight
ening the hold down bolt or damage to the battery 
and tray may result. 

3. Install and tighten the battery hold down retaining 
bolt. 



BATTERY CABLES 

DESCRIPTION 
The battery cables (1) and (3) are large gauge, 
stranded copper wires sheathed within a heavy plastic 
or synthetic rubber insulating jacket. The wire used in 
the battery cables combines excellent flexibility and 
reliability with high electrical current carrying capacity. 
The battery cables feature a stamped brass clamping 
type female battery terminal crimped onto one end of 
the battery cable wire and then solder-dipped. A 
square headed pinch-bolt and hex nut are installed at 
the open end of the female battery terminal clamp. 
Large eyelet type terminals are crimped onto the 
opposite end of the battery cable wire and then sol
der-dipped. The battery positive cable wires (1) have a 
red insulating jacket to provide visual identification and 
feature a larger female battery terminal clamp to allow 
connection to the larger battery positive terminal post. 
The battery negative cable wires (3) have a black 
insulating jacket and a smaller female battery terminal 
clamp. 

813f1083 

The battery cables cannot be repaired and, if damaged or inoperative they must be replaced. Both the battery pos
itive and negative cables are available for service replacement. Refer to the appropriate wiring information for 
the location of the proper battery cable wire harness diagrams. The wiring information also includes proper wire 
and connector repair procedures, further details on wire harness routing and retention. as well as pin-out and loca
tion views for the various wire harness connectors, splices and grounds. 

OPERATION 
The battery cables connect the battery terminal posts to the vehicle electrical system. These cables also provide a 
path back to the battery for electrical current generated by the charging system for restoring the voltage potential of 
the battery. The female battery terminal clamps on the ends of the battery cable wires provide a strong and reliable 
connection of the battery cable to the battery terminal posts. The terminal pinch bolts allow the female terminal 
clamps to be tightened around the male terminal posts on the top of the battery. The eyelet terminals secured to the 
opposite ends of the battery cable wires provide secure and reliable connection of the battery cables to the vehicle 
electrical system. 

DIAGNOSIS AND TESTING 

BATIERV CABLES 
A voltage drop test will determine if there is excessive resistance in the battery cable terminal connections or the 
battery cables. If excessive resistance is found in the battery cable connections, the connection point should be 
disassembled, cleaned of all corrosion or foreign material, then reassembled. Following reassembly, check the volt
age drop for the battery cable connection and the battery cable again to confirm repair. 

When performing the voltage drop test, it is important to remember that the voltage drop is giving an indication of 
the resistance between the two points at which the voltmeter probes are attached. EXAMPLE: When testing the 
resistance of the battery positive cable, touch the voltmeter leads to the battery positive cable terminal clamp and to 
the battery positive cable eyelet terminal at the starter solenoid B(+) terminal stud. If you probe the battery positive 
terminal post and the battery positive cable eyelet terminal at the starter solenoid B( +) terminal stud, you are read
ing the combined voltage drop in the battery positive cable terminal clamp-to-terminal post connection and the bat
tery positive cable. 
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VOLTAGE DROP TEST 

WARNING: Models equipped with a diesel engine have an automatic shutdown (asd) relay located in the 
power distribution center (pdc). Removal of the asd relay may not prevent the diesel engine from starting. 
Be certain to disconnect the fuel shutdown solenoid wire harness connector to prevent the engine from 
starting. Failure to do so may result in personal injury. 

The following operation will require a voltmeter accurate to 1/10 (0.10) volt. Before performing this test, be certain 
that the following procedures are accomplished: 

• The battery is fully-charged and tested, (Refer to 8 - ELECTRICAUBATTERY SYSTEMIBATTERY - STAN
DARD PROCEDURE ~ USING MICRO 420 BATTERY TESTER). 

• Fully engage the parking brake. 
• If the vehicle is equipped with an automatic transmission, place the gearshift selector lever in the Park position. 

If the vehicle is equipped with a manual transmission, place the gearshift selector lever in the Neutral position 
and block the clutch pedal in the fully depressed position. 

• Verify that all lamps and accessories are turned off. 

1. Connect the positive lead of the voltmeter (1) to the 
battery negative terminal post. Connect the nega~ 
tive lead of the voltmeter to the battery negative 
cable terminal clamp. Rotate and hold the ignition 
switch in the Start position. Observe the voltmeter. 
If voltage is detected, correct the poor connection 
between the battery negative cable terminal clamp 
and the battery negative terminal post. 

NOTE: If the vehicle is equipped with two 12v bat
teries, step #1 must be performed twice, once for 
each battery. 

2. Connect the positive lead of the voltmeter (1) to the 
battery positive terminal post. Connect the negative 
lead of the voltmeter to the battery positive cable 
terminal clamp. Rotate and hold the ignition switch 
in the Start position. Observe the voltmeter. If volt
age is detected, correct the poor connection 
between the battery positive cable terminal clamp 
and the battery positive terminal post. 

80660062 
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NOTE: If the vehicle is equipped with two 12v batteries, step #2 must be performed twice, once for each 
battery. 

3. Connect the voltmeter (2) to measure between the 
battery positive cable terminal clamp (1) and the 
starter solenoid (3) 8(+) terminal stud. Rotate and 
hold the ignition switch in the Start position. 
Observe the voltmeter. If the reading is above 0.2 
volt, clean and tighten the battery positive cable 
eyelet terminal connection at the starter solenoid 
B(+) terminal stud. Repeat the test. If the, reading is 
still above 0.2 volt, replace the faulty battery posi
tive cable. 

NOTE: If the vehicle is equipped with two 12v bat
teries, step #3 must be performed twice, once for 
each battery. 

4. Connect the voltmeter (1) to measure between the 
battery (2) negative cable terminal clamp and a 
good clean ground on the engine block (3). Rotate 
and hold the ignition switch in the Start position. 
Observe the voltmeter. If the reading is above 0.2 
volt, clean and tighten the battery negative cable 
eyelet terminal connection to the engine block. 
Repeat the test. If the reading is still above 0.2 
volt, replace the faulty battery negative cable. 

NOTE: If the vehicle is equipped with two 12v bat
teries, step #4 must be performed twice, once for 
each battery. 
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REMOVAL 

NEGATIVE - GASOLINE ENGINE 
1. Turn the ignition switch to the Off position. Be cer

tain that all electrical accessories are turned off. 

2. Disconnect and isolate the battery negative cable 
terminal clamp (3). 

3. Remove the bolt (4) securing the negative cable to 
the left front fender. 

4. One at a time. trace the battery cable retaining 
push pins (3) , fasteners and routing clips until the 
cable is free from the vehicle. 

5. Remove the bolt (4) securing the negative cable to 
the engine. 

6. Remove the bolt (6) securing the negative cable to 
the left frame rail. 

7. Remove the battery negative cable from the 
vehicle. 
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POSITIVE .. GASOLINE ENGINE 

1. Turn the ignition switch to the Off position. Be cer
tain that all electrical accessories are turned off. 

2. Disconnect and isolate the battery negative cable 
terminal clamp (3). 

3. Disconnect the battery positive cable terminal 
clamp (1). 

4. Remove the nut (9) securing the cable to the 
Totally Integrated Power Module (TIPM) (5). 

5. Disconnect the wire harness connector (6) at the 
TIPM. 

6. Disconnect the wire harness connector (7) pushpin 
from the TIPM housing. 

7. Disconnect the battery cable retaining pushpin (8) 
securing the cable to the battery tray. 

8. Raise the vehicle on a hoist, (Refer to LUBRICA
TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE). 

9. Disconnect the battery cable retaining pushpins (1) 
securing the cable to the left frame rail. 

813ff122 
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10. Remove the nut (5) securing the cable to the 
starter solenoid (6). 

11. Lower the vehicle. 

12. Lift the terminal cap (4) and remove the nut (3) 
securing the cable (1) to the alternator (2). 

13. Disconnect any remaining push pins securing the 
cable to the vehicle. 

14. Remove the battery positive cable from the 
vehicle. 

NEGATIVE .. DIESEL ENGINE .. LEFT 
1. Turn the ignition switch to the Off position. Be cer

tain that all electrical accessories are turned off. 

2. Disconnect and isolate the battery negative cable 
terminal clamps (1 and 9). 

813ff156 



DR ------------------- BATTERY SYSTEM SF .. 25 

3. Remove the bolt (4) securing the negative cable to 
the left front fender. 

4. Remove the bolt (6) securing the negative cable (2) 
to the engine. 

5. Remove the bolt (7) securing the negative cable (2) 
to the left frame rail (1). 

6. One at a time, trace the battery cable retaining 
pushpins, fasteners and routing clips until the cable 
is free from the vehicle. 

7. Remove the battery negative cable from the 
vehicle. 

813ff160 
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NEGATIVE - DIESEL ENGINE - RIGHT 

1. Turn the ignition switch to the Off position. Be cer
tain that all electrical accessories are turned off. 

2. Disconnect and isolate the battery negative cable 
terminal clamps (1 and 9). 

3. Remove the bolt (2) securing the negative cabfe (3) 
to the right front fender. 

4. Remove the bolt (4) securing the negative cable (5) 
to the engine (6). 

5. One at a time, trace the battery cable retaining 
pushpins, fasteners and routing Clips until the cable 
is free from the vehide. 

6. Remove the battery negative cable from the 
vehicle. 

813ff1 58 
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POSITIVE - DIESEL ENGINE - LEFT 

1. Turn the ignition switch to the Off position. Be cer
tain that all electrical accessories are turned off. 

2. Disconnect and isolate the battery negative cable 
terminal clamps (1 and 9). 

3. Remove the nut (8) securing the right battery pos
itive cable terminal (6) to the left battery positive 
cable terminal clamp (5). 

4. Remove the right cable terminal from the left cable 
terminal clamp. 

5. Disconnect the battery positive cable terminal 
clamp (5). 

6. Raise the vehicle on a hOist, (Refer to LUBRICA
TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE). 

7. Remove the stud bolt (3) securing the cable to the 
engine. 

8. Lift the terminal cover (4) and remove the nut 
securing the cable to the starter solenoid (5). 

9. Lower the vehicle. 

10. One at a timet trace the battery cable retaining 
pushpins, fasteners and routing clips until the 
cable is free from the vehicle. 

11. Remove the battery positive cable from the 
vehicle. 

813ff156 
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POSITIVE .. DIESEL ENGINE .. RIGHT 

1. Turn the ignition switch to the Off position. Be cer
tain that all electrical accessories are turned off. 

2. Disconnect and isolate the battery negative cable 
terminal clamps (1 and 9). 

3. Remove the nut (8) securing the right battery pos
itive cable terminal (6) to the left battery positive 
cable terminal clamp (5). 

4. Remove the right cable terminal from the left cable 
terminal clamp. 

5. Remove the battery cable fastener clips (11) to free 
the cable from the vehicle. 

6. Disconnect the right battery positive cable terminal 
clamp (13). 

7. Lift the terminal cover (1) and remove the nut (7) 
securing the cable (2) to the alternator (3). 

8. One at a time, trace the battery cable retaining 
pushpins. fasteners and routing clips until the cable 
is free from the vehicle. 

9. Remove the battery positive cable from the vehicle. 

813tflS6 
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INSTALLATION 

NEGATIVE - GASOLINE ENGINE 
1. Position the battery negative cable (5) in the vehi

cle. 

2. One at a time, instan the battery cable retaining 
pushpins (3) , fasteners and routing clips until the 
cable is secure in the vehicle. 

3. Install the bolt (6) securing the negative cable (1) 
to the left frame rail. 

4. Install the bolt (4) securing the negative cable (5) 
to the engine. 

5. Install the bolt (4) securing the negative cable (3) 
to the left front fender. 

6. Connect the battery negative cable terminal clamp 
(3). 

7. Check the vehicle for normal operation. 
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POSITIVE - GASOLINE ENGINE 

1. Position the battery positive cable (1 ) in the 
vehicle. 

2. Install the nut (3) securing the cable (1) to the 
alternator (2). 

3. Secure the terminal cap (4) to the alternator stud. 

4. Install the cable (1) pushpin into the bracket to the 
left of the alternator. 

5. Raise the vehicle on a hoist, (Refer to LUBRICA
TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE). 

6. Install the nut (5) securing the cable to the starter 
solenoid (6). 
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7. Connect the battery cable retaining pushpins (1) 
securing the cable to the left frame rait 

8. lower the vehicle. 

9. Instan the battery cable retaining pushpin (8) secur
ing the cable to the battery tray. 

10. Install the wire harness connector (7) pushpin into 
the Totally Integrated Power Module (TIPM) (5) 
housing. 

11. Connect the wire harness connector (6) at the 
TIPM. 

12. Install the nut (9) securing the cable to the TIPM. 
13. Connect the battery positive cable terminal clamp 

(1 ). 

14. Connect the battery negative cable terminal clamp 
(3). 

15. Check the vehicle for normal operation. 

813f1122 
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NEGATIVE - DIESEL ENGINE - LEFT 

1. Position the battery negative cable (2) in the vehi
cle. 

2. One at a time, install the battery cable retaining 
pushpins. fasteners and routing clips until the cable 
is secure in the vehicle. 

3. Install the bolt (7) securing the negative cable (2) 
to the left frame rail (1). 

4. Install the bolt (6) securing the negative cable (2) 
to the engine. 

5. Install the bolt (4) securing the negative sable to 
the left front fender. '. 

813f1180 
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6. Connect the battery negative cable terminal clamps 
(1 and 9). 

7. Check the vehicle for normal operation. 

NEGATIVE - DIESEL ENGINE - RIGHT 
1. Position the battery negative cable (3) in the vehi

cle. 

2. One at a time, install the battery cable retaining 
pushpins, fasteners and routing clips until the cable 
is secure in the vehicle. 

3. Install the bolt (2) securing the negative cable to 
the right front fender. 

813H156 
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4. Install the bolt (4) securing the negative cable (5) 
to the engine (6). 

5. Connect the battery negative cable terminal clamps 
(1 and 9). 

6. Check the vehicle for normal operation. 

81311156 
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POSITIVE • DIESEL ENGINE - LEFT 

1. Position the battery positive cable (4) in the vehi
cle. 

2. One at a time, install the battery cable retaining 
pushpins, fasteners and routing clips until the cable 
is secure in the vehicle. 

3. Raise the vehicle on a hoist, (Refer to LUBRICA· 
TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE). 

4. Install the nut securing the cable to the starter sole
noid (5) and secure the terminal cover (4) in place. 

5. Install the stud bolt (3) securing the cable to the 
engine. 

6. Lower the vehicle. 

813ff156 
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7. Install the battery positive cable terminal clamp (5). 

8. Install the right battery positive cable terminal (6) 
onto the left cable terminal clamp (5). 

9. Install the nut (8) securing the right cable terminal 
(6) to the left positive battery cable terminal clamp 
(5). 

10. Connect the battery negative cable terminal 
clamps (1 and 9). 

11. Check the vehicle for normal operation. 

POSITIVE - DIESEL ENGINE - RIGHT 
1. Position the right battery positive cable (13) in the 

vehicle. 

2. After positioning the cable install the battery cable 
fastener clips (11) to the vehicle. 

3. Install the right battery positive cable terminal (6) to 
the left battery positive cable terminal clamp (5). 

4. Install the nut (8) securing the right cable terminal 
(6) to the left cable terminal clamp (5). 

5. Connect the right battery positive cable terminal 
clamp (13). 

81311156 

81311156 
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6. Lift the terminal cover (1) and install the nut (7) 
securing the cable (2) to the alternator (3). Secure 
the terminal cover to the alternator. 

7. Connect the battery negative cable terminal clamps 
(1 and 9). 

8. Check the vehicle for normal operation. 

813ff156 
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BATTERY TRAY 

DESCRIPTION 
The molded plastic battery tray (1) is located in the left 
front corner of the engine compartment. On this vehi
cle, the battery tray also provides an anchor point for 
the anti-lock brake controller (3), cruise control servo 
(if equipped) and the integrated power module (4). 
The battery hold down hardware is contained within 
the battery tray. A hole in the bottom of the battery tray 
(2) is fitted with a battery temperature sensor. (Refer 
to 8 - ELECTRICAUCHARGING - DIAGNOSIS AND 
TESTING) for additional information on the battery 
temperature sensor. 

REMOVAL 

LEFT SIDE 
1. Remove the battery (3) from the battery tray (Refer 

to 8 - ELECTRICAUBATTERY SYSTEM/BATTERY 
- REMOVAL). 

2. Remove the Totally Integrated Power Module 
(TIPM) (5) (Refer to 8 - ELECTRICAUPOWER 
DISTRIBUTION/INTELLIGENT POWER MODULE -
REMOVAL). 

3. Disconnect the wire harness retainers from the bat
tery tray assembly. 

4. Disconnect the purge solenoid (6) from its mount
ing bracket. 

5. Remove the anti-lock brake controller (if equipped) 
retaining bolts and support the brake controller with 
mechanics wire. It is not necessary to completely 
remove the anti-lock brake control unit. 

6. Remove the left front wheelhouse splash shield 
(Refer to 23 - BODY/EXTERJOR/LF WHEEL
HOUSE SPLASH SHIELD - REMOVAL). 

BOd10011 



DR ------------------- BATTERY SYSTEM SF - 39 

7. Mark the location of the cruise servo (3) (if 
equipped) and remove the retaining screws. Posi
tion the servo out of the way. 

8. Remove the battery temperature sensor from the 
battery tray (Refer to 8 - ELECTRICAUCHARG-
lNG/BATTERY TEMPERATURE SENSOR 
REMOVAL). 

9. Disconnect the left front fender ground wire. 

10. Remove the remaining battery tray retaining bolts 
(2). 

11. Remove the battery tray from the vehicle. 

RIGHT SIDE 
1. Remove the battery from the battery tray (Refer to 

8 - ELECTRICAUBATTERY SYSTEM/BATTERY -
REMOVAL). 

2. Remove the right front wheelhouse splash shield, 
(Refer to 23 - BODY/EXTERIOR/LF WHEEL
HOUSE SPLASH SHIELD - REMOVAL). 

3. Disconnect the right front fender ground wire. 

4. Remove fasteners from grid heater relay bracket. 

5. Remove air box. 

6. Remove the remaining battery tray retaining bolts. 

7. Remove the battery tray from the vehicle. 
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INSTALLATION 

LEFT SIDE 
1. Position the battery tray assembly (1) and install 

the retaining bolts (2). 

2. Connect the left front fender ground wire. 

3. Install the battery temperature sensor in the battery 
tray (Refer to 8 - ELECTRICAUCHARGING/BAT
TERY TEMPERATURE SENSOR - INSTALLA
TION). 

4. Install the cruise servo (3) (if equipped) and retain
ing screws. 

5. Install the left front wheelhouse splash shield 
(Refer to 23 - BODY/EXTERIORILF WHEEL
HOUSE SPLASH SHIELD - INSTALLATION). 

6. Install the anti-lock brake controller (if equipped). 

7. Install the purge solenoid (6) on its mounting 
bracket. 

8. Connect the wire harness retainers on the battery 
tray assembly. 

9. Install the Totally Integrated Power Module (TIPM) 
(5) (Refer to 8 - ELECTRICAUPOWER DISTRIBU
TION/INTELLIGENT POWER MODULE - INSTAL
LATION). 

10. Install the battery (3) (Refer to 8 - ELECTRICAU 
BATTERY SYSTEM/BATTERY - INSTALLATION). 
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RIGHT SIDE 

1. Position the battery tray assembly and install the 
retaining bolts. 

2. Connect the right front fender ground wire. 
3. Install the air box. 

4. Install the grid heater relay bracket. 

5. Install the right front wheelhouse splash shield 
(Refer to 23 - BODY/EXTERIORILF WHEEL
HOUSE SPLASH SHIELD - INSTALLATION). 

6. Install the battery (Refer to 8 - ELECTRICAUBAT
TERY SYSTEM/BATTERY - INSi~LLATION). 
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CHARGING 
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CHARGING 

DESCRIPTION 
The charging system consists of: 

• Generator 

8F - 43 

• Electronic Voltage Regulator (EVR) circuitry within the Powertrain Control Module (PCM). Electronic Control 
Module (ECM) for diesel engines. 

• Ignition switch 
• Battery (refer to 8, Battery for information) 
• Battery temperature sensor 
• Check Gauges Lamp (if equipped) 
• Voltmeter (refer to 8, Instrument Panel and Gauges for information) 
• Wiring harness and connections' (refer to 8, Wiring Diagrams for information) 

OPERATION - CHARGING SYSTEM 
On gasoline powered engines, the charging system is 
turned on and off with the PCM (Powertrain Control 
Module) and ignition switch with engine running. On 
diesel powered engines, the charging system is turned 
on and off with the ECM (Engine Control Module) and 
ignition switch with engine running. The field circuit will 
not be energized until engine is running and ignition 
switch on. This voltage is connected through the PCM 
and supplied to one of the generator field terminals 
(Gen. Source B+) at the back of the generator. The 
generator is internally grounded. The generator regu
lates the field using pin-1 of the field connector (high 
side driver). 

The generator is driven by the engine through a ser
pentine belt and pulley, or a decoupler pulley arrange
ment. 

The PCM, or ECM receives a voltage input from the 
generator (5) and also a battery voltage input (7) from 
the TIPM (Totally Integrated Power Module), it then 
compares the voltages to the desired voltage pro
gramed in the EVR (Electronic Voltage Regulator) 
software, and, if there is a difference it sends a signal 
to the generator EVR circuit to increase or decrease 
output. It uses a Pulse Width Modulation (PWM) to 
send signals to the generator circuitry to control the 

1· PCM 
2 -TIPM 
3· Battery 
4 - Generator 
5 - Feed Back Circuit B+ 
6 - Control Circuit 
7 • Battery Sense 

o 

8185817d 

amount of output from the generator. The amount of DC current produced by the generator is controlled by the EVR 
circuitry contained within the generator. 

All vehicles are equipped with On-Board Diagnostics (OBO). All OBD-sensed systems, including EVR circuitry, are 
monitored by the PCM. Each monitored circuit is assigned a Diagnostic Trouble Code (OTC). The PCM will store a 
OTC in electronic memory for certain failures it detects. 

The Check Gauges Lamp (if equipped) monitors: charging system voltage, engine coolant temperature and 
engine oil pressure. If an extreme condition is indicated, the lamp will be illuminated. This is done as reminder to 
check the three gauges. The lamp is located on the instrument panel. Refer to the Instrument Cluster section for 
additional information. 

Voltage is monitored at the B+ terminal stud to insure it is connected. If the B+ cable is loose, the PCM will shut 
down generator field. Because of this new feature, pin-2 of the field connector is internally connected to the B+ 
terminal. 

The generator used with diesel engines is internally regulated. The generator and ECM communicate for diagnos
tics, etc. If the generator regulator becomes disconnected from the ECM, it will still operate, but in a default mode. 
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DIAGNOSIS AND TESTING - CHARGING SYSTEM 
The following procedures may be used to diagnose the charging system if: 

• the check gauges lamp (if equipped) is illuminated with the engine running 
• the voltmeter (if equipped) does not register properly 

• an undercharged or overcharged battery condition occurs. 

Remember that an undercharged battery is often caused by: 

• accessories being left on with the engine not running 

• a faulty or improperly adjusted switch that allows a lamp to stay on. Refer to Ignition-Off Draw Test in 8, Bat
tery for more information. 

INSPECTION 

The PCM (Powertrain Control Module), or ECM (Diesel) monitors critical input and output circuits of the charging 
system, making sure they are operational. A Diagnostic Trouble Code (DTC) is assigned to each input and output 
circuit monitored by the On-Board Diagnostic (OBD) system. Some charging system circuits are checked continu
ously, and some are checked only under certain conditions. 

Refer to Diagnostic Trouble Codes in; Powertrain Control Module; Electronic Control Modules for more DTC infor
mation. 

To perform a complete test of the charging system, use a diagnostic scan tool. Perform the following inspections 
before attaching the scan tool. 

1. Inspect the battery condition. Refer to 8, Battery for procedures. 

2. Inspect condition of battery cable terminals, battery posts, connections at engine block, starter solenoid and 
relay. They should be clean and tight. Repair as required. 

3. Inspect all fuses in both the fuseblock and Power Distribution Center (PDC) for tightness in receptacles. They 
should be properly installed and tight. Repair or replace as required. 

4. Inspect generator mounting bolts for tightness. Replace or tighten bolts if required. Refer to the Generator 
Removal/Installation section of this group for torque specifications. 

5. Inspect generator drive belt condition and tension. Tighten or replace belt as required. Refer to Belt Tension 
Specifications in 7, Cooling System. 

6. Inspect automatic belt tensioner (if equipped). Refer to 7, Cooling System for information. 

7. Inspect generator electrical connections at generator field, battery output, and ground terminal (if equipped). Also 
check generator ground wire connection at engine (if equipped). They should all be clean and tight. Repair as 
required. . 

SPECIFICATIONS 

GENERATOR RATINGS 

TYPE 

DENSO 

BOSCH 

DENSO 

BOSCH 

DENSO 

DENSO 

RATED SAE AMPS 

136 

136 

136 

136 

160 

220 

TORQUE - GENERATOR I CHARGING SYSTEM 

ENGINES 

3.7L/4.7L 

3.7L / 4.7L 

5.7L Gas/S.9L Diesel 

5.7L Gas/S.9L 
Diesel/6.7L Diesel 

6.7L Diesel 

6.7L Diesel Ambulance 
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DESCRIPTION N·m Ft. Lbs. In. Lbs. 
Generator Mounting Bolts 

41 30 -- 5.7L 

Generator Support Bracket 
41 30 . 

Bolt/Nuts - 5.7L 

Generator Upper Mounting 41 30 -Bolt - Diesel Engines 

Generator Vertical 55 40 -
Mounting Bolt - 3.7L / 4.7L 

Engines 

Generator (long) 55 40 -
Horizontal Mounting Bolt -

3.7L 14.7L Engines 

Generator (short) 74 55 -
Horizontal Mounting Bolt -

3.7L / 4.7L Engines 

tor B+ Output 14 10 125 
Terminal Nut 
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SPECIAL TOOLS 

GENERATOR DECOUPLER TOOL #8433 

8Ocb8152 

GENERATOR DECOUPLER TOOL #8823 
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SENSOR-BATTERY -rEMPERATURE 

DESCRIPTION 
The Battery Temperature Sensor (BTS) is used only on the diesel engine. It is attached to the battery tray located 
under the battery. 

OPERATION 
The BTS is used to determine the battery temperature and control battery charging rate. This temperature data, 
along with data from monitored line voltage, is used by the PCM (ECM Diesel) to vary the battery charging rate. 
System voltage will be higher at colder temperatures and is gradually reduced at warmer temperatures. 

The PCM sends 5 volts to the· sensor and is grounded through the sensor return line. As temperature increases, 
resistance in the sensor decreases and the detection voltage at the PCM increases. 

The BTS is also used for OBD II diagnostics. Certain faults and OBD II monitors are either enabled or disabled, 
depending upon BTS input (for example, disable purge and enable Leak Detection Pump (LDP) and 02 sensor 
heater tests). Most OBD II monitors are disabled below 20°F. 

REMOVAL 
The battery temperature sensor (1) is located under 
the vehicle battery and is attached (snapped into) a 
mounting hole on battery tray (4). 

1. Remove battery. Refer to 8, Battery for procedures. 

2. Pry sensor (1) straight up from battery tray mount
ing hole to gain access to electrical connector (3). 

3. Disconnect sensor from engine wire harness elec
trical connector. 

INSTALLATION 

80cdf7dO 

NOTE: The battery temperature sensor (1) is located under the vehicle battery and is attached (snapped 
into) a mounting hole on battery tray (4). 
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1. Pull electrical connector (3) up through mounting 
hole in top of battery tray. 

2. Connect sensor. 

3. Snap sensor into battery tray. 

4. Install battery. Refer to 8, Battery for procedures. 

BOcdf7dO 
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GENERATOR 

DESCRIPTION 

SF - 49 

The generator is belt-driven by the engine using a serpentine type drive belt. It is serviced only as a complete 
assembly. If the generator fails for any reason, the entire assembly must be replaced. 

OPERATION 
As the energized rotor begins to rotate within the generator, the spinning magnetic field induces a current into the 
windings of the stator coil. Once the generator begins producing sufficient current, it also provides the current 
needed to energize the rotor. 

The stator winding connections deliver the induced alternating current to 3 positive and 3 negative diodes for rec
tification. From the diodes, rectified direct current is delivered to the vehicle electrical system through the generator 
battery terminal. 

Although the generators appear the same externally, different generators with different output ratings are used on 
this vehicle. Be certain that the replacement generator has the same output rating and part number as the original 
unit. Refer to Generator Ratings in the Specifications section at the back of this group for amperage ratings and part 
numbers. 

Noise emitting from the generator may be caused by: worn, loose or defective bearings; a loose or defective drive 
pulley; incorrect, worn, damaged or misadjusted fan drive belt; loose mounting bolts; a misaligned drive pulley or a 
defective stator or diode. 

REMOVAL 

REMOVAL 

3.7L 14.7L 

WARNING: Disconnect negative cable from battery 
before removing battery output wire (b+ wire) from 
generator. Failure to do so can result in injury or 
damage to electrical system. 

1. Disconnect negative battery cable at battery. 

2. Remove generator drive belt. Refer to 7, Cooling 
System for procedure. 

3. Unsnap plastic insulator cap from B+ output termi
nal (3). 

4. Remove B+ terminal mounting nut at rear of gen
erator (2). Disconnect terminal from generator. 

5. Disconnect field wire connector at rear of generator 
(4) by pushing on connector tab. 
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6. Remove 1 rear vertical generator mounting bolt (2). 

7. Remove 2 front horizontal generator mounting bolts 
(1 ). 

8. Remove generator from vehicle. 

5.7L 

WARNING: Disconnect negative cable from battery 
before removing battery output wire (b+ wire) from 
generator. Failure to do so can result in injury or 
damage to electrical system. 

1. Disconnect negative battery cable at battery. 

2. Remove generator drive belt. Refer to 7, Cooling 
System for procedure. 

3. Unsnap plastic insulator cap from B+ output termi
nal. 

4. Remove B+ terminal mounting nut at rear of gen
erator. Disconnect terminal from generator. 

5. Disconnect field wire connector at rear of generator 
by pushing on connector tab. 

6. Remove generator support bracket nuts (3) and 
bolt (4) and remove support bracket. 
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7. Remove 2 generator mounting bolts (1) and (3). 
8. Remove generator from vehicle. 

REMOVAL 

Diesel 

WARNING: Disconnect both negative cables from 
both batteries before removing battery output wire 
(b+ wire) from generator. Failure to do so can 
result in injury or damage to electrical system. 

1. Disconnect both negative battery cables at both 
batteries. 

2. Remove generator drive belt. Refer to 7, Cooling 
System for procedure. 

3. Remove upper mounting bracket bolt (2). 

4. Remove lower mounting bracket bolt and nut (2). 

5. Remove generator from engine. 

8F - 51 

80/a723c 
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6. Unsnap plastic insulator cap (1) from B+ output ter
minal. 

7. Remove B+ terminal mounting nut at rear of gen
erator. Disconnect terminal from generator. 

8. Disconnect field wire connector (3) at rear of gen
erator by pushing on connector tab. 

INSTALLATION 

INSTALLATION 

3.7L J 4.7L 

1. Position generator to engine and install 2 horizontal bolts and 1 vertical bolt. 

2. Tighten all 3 bolts to 40 ft. Ibs. (55 N·m). 

3. Snap field wire connector into rear of generator. 

4. Install B+ terminal eyelet to generator output stud. Tighten mounting nut to 8.8 ft. Ibs. (12 N·m). 

CAUTION: Never force a belt over a pulley rim using a screwdriver. The synthetic fiber of the belt can be 
damaged. 

CAUTION: When installing a serpentine accessory drive belt, the belt MUST be routed correctly. The water 
pump may be rotating in the wrong direction If the belt is installed- incorrectly, causing the engine to over
heat. Refer to belt routing label in engine compartment, or refer to Belt Schematics in 7, Cooling System. 

5. Install generator drive belt. Refer to 7, Cooling System for procedure. 

6. Install negative battery cable to battery. 

S.7L 

1. Position generator to engine and install 2 mounting bolts. 

2. Tighten bolts to 30 ft. Ibs. (41 N·m). 

3. Position support bracket to front of generator and install bolt and nuts. Tighten bolt/nuts to 30 ft. Ibs. (41 N·m). 

4. Snap field wire connector into rear of generator. 

5. Install B+ terminal eyelet to generator output stud. Tighten mounting nut to 8.8 ft. Ibs. (12 N·m). 

CAUTION: Never force a belt over a pulley rim using a screwdriver. The synthetic fiber of the belt can be 
damaged. 

CAUTION: When installing a serpentine accessory drive belt, the belt MUST be routed correctly. The water 
pump may be rotating in the wrong direction if the belt is installed incorrectly, causing the engine to over .. 
heat. Refer to belt routing label in engine compartment, or refer to Belt Schematics in 7, Cooling System. 

6. Install generator drive belt. Refer to 7. Cooling System for procedure. 
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7. Install negative battery cable to battery. 

INSTALLATION 

Diesel 

1. Position generator to upper and lower mounting brackets and install upper bolt and lower bolt I nut. 

2. Tighten all bolts/nut to 30 ft. Ibs. (41 N·m). 

3. Snap field wire connector into rear of generator. 

4. Install B+ terminal eyelet to generator output stud. Tighten mounting nut. Refer to Torque Specifications. 

CAUTION: Never force a belt over a pulley rim using a screwdriver. The synthetic fiber of the belt can be 
damaged. 

CAUTION: When installing a serpentine accessory drive belt, the belt MUST be routed correctly. The water 
pump may be rotating in the wrong direction if the belt is installed incorrectly, causing the engine to over
heat. Refer to belt routing label in engine compartment, or refer to Belt Schematics in 7, Cooling System. 

5. Install generator drive belt. Refer to 7, Cooling System for procedure. 

6. Install both negative battery cables to both batteries. 
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PULLEY - GENERATOR DECOUPLER 

DESCRIPTION 
The generator decoupler is used only with certain 
engines. The decoupler is used in place of the stan
dard generator drive pulley. 

OPERATION 

8Oa934ge 

The generator decoupler is used only with certain engines. The decoupler is a one-way clutch designed to help 
reduce belt tension fluctuation; vibration; reduce fatigue loads; improve belt life; reduce hubloads on components, 
and reduce noise. Dry operation is used (no grease or lubricants). The decoupler is not temperature sensitive and 
also has a low sensitivity to electrical load. The decoupler is a non-serviceable item and is to be replaced as an 
assembly. 

DIAGNOSIS AND TESTING - GENERATOR DECOUPLER 

CONDITION POSSIBLE CAUSES CORRECTION 

Does not drive generator Internal failure Replace decoupler 
(generator not charging) 

Noise coming from Internal failure Replace decoupler 
decoupler 

REMOVAL 
The generator decoupler is used only with certain engines. 
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Two different type generator decoupler pulleys are 
used. One can be identified by the use of machined 
splines (3). 

The other decoupfer is equipped with a hex opening 
(2) and will not use splines. 

Different special tools are required to service each different decoupler. Refer to following procedure. 

INA Decoupler 

1. Disconnect negative battery cable. 
2. Remove generator and accessory drive belt. Refer to Generator Removal. 

8F - 55 
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3. Position Special Tool #8823 (VM.1048) (2) into 
decoupler (1). 

4. Determine if end of generator shaft is hex shaped 
(2) ...................... . 



DR --------------------- CHARGING SF - 57 

5. .. .......... or is splined (2). 

6. If hex is used, insert a 10MM deep socket (1) into 
tool #8823 (VM. 1 048). 

8Ocb9Q20 
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7. If splined, insert a 5/16" 6-point hex driver (1), or a 
10MM 12-point triple square driver into tool #8823 
(VM.1048). 

8. The generator shaft uses conventional right-hand 
threads to attach decoupler. To break decoupler 
loose from generator threads, rotate end of tool (1) 
clockwise or ........... , 

aOcb952d 
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9. rotate end of tool (1) clockwise. 

10. After breaking loose with tool, unthread decoupler 
by hand from generator. 

Litens Decoupler 

1. Disconnect negative battery cable. 

2. Remove generator and accessory drive belt. Refer to Generator Removal. 

3. Position Special Tool #8433 into decoupler. Align to 
hex end of generator shaft. 

SF - 59 

80a9c046 
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4. The generator shaft uses conventional right-hand 
threads to attach decoupler. To break decoupler 
loose from generator threads, rotate end of tool 
clockwise. 

5. After breaking loose with tool 1 unthread decoupler 
by hand from generator. 

INSTALLATION 

INA Decoupler 

1. Thread decoupler pulley onto generator shaft by hand (right-hand threads). 

2. Position Special Tool #8823 (VM.1048) into decoupler. 

3. Determine if end of generator shaft is hex shaped 
or is splined. If hex is used, insert a 10MM deep 
socket (1) into toot #8823 (VM.1048) or ............ .. 

8OCbgeba 
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4. . .......... .if splined, insert a 5/16" 6-point hex driver 
(1). or a 10MM 12-point triple square driver into 
tool #8823 (VM.1048). 

SF • 61 

5. Do not use an adjustable, ratcheting "click type" torque wrench. Most "click type" wrenches will only 
allow torque to be applied in a clockwise rotation. Use a dial .. type or beam-type wrench. Tighten in coun* 
terclockwise rotation and tighten to 110 N·m (81 ft. Ibs.). 

6. Install accessory drive belt, and generator. Refer to Generator Installation. 

7. Connect negative battery cable. 

Litens Decoupler 

1. Thread decoupler pulley onto generator shaft by hand (right-hand threads). 

2. Position Special Tool 8433 into decoupler. Align tool to hex end of generator shaft. 

3. Do not use an adjustable, ratcheting "click 
type" torque wrench. Most "click type" 
wrenches will on Iy allow torque to be applied in 
a clockwise rotation. Use a dial-type or beam
type wrench. Tighten in counterclockwise rotation 
and tighten to 110 N·m (81 ft. Ibs.). 

4. Install accessory drive belt. and generator. Refer to Generator Installation. 

5. Connect negative battery cable. 
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VOLTAGE REGULATOR 

DESCRIPTION 
The Electronic Voltage Regulator (EVR) is not a separate component. It is actually a voltage regulating circuit 
located within the PCM (Powertrain Control Module) (within the ECM for diesel engines). The EVR is not serviced 
separately. If replacement is necessary, the PCM must be replaced. 

OPERATION 
The amount of direct current produced by the generator is controlled by EVR circuitry contained within the PCM. 
This circuitry is connected in series with the generators second rotor field terminal and its ground. 

Voltage is regulated by cycling the ground path to control the strength of the rotor magnetic field. The EVR circuitry 
monitors system line voltage (8+) and battery temperature (refer to Battery Temperature Sensor for more informa
tion). It then determines a target charging voltage. If sensed battery voltage is 0.5 volts or lower than the target 
voltage y the PCM grounds the field winding until sensed battery voltage is 0.5 volts above target voltage. A circuit in 
the PCM cycles the ground side of the generator field up to 100 times per second (100Hz), but has the capability 
to ground the field control wire 100% of the time (full field) to achieve the target voltage. If the charging rate cannot 
be monitored (limp-in), a duty cycle of 25% is used by the PCM in order to have some generator output. Also refer 
to Charging System Operation for additional information. 
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8181 E-HOOD AJAR INPUT CIRCUIT PERFORMANCE 
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• When Monitored: 
Continuously 

• Set Condition: 
When the range of the voltage on the Hood Ajar Switch Sense circuit is other than expected this code will set. 

Possible Causes 

INCORRECT HOOD SECURITY SWITCH INSTALLED 

HOOD SECURITY SWITCH-OPEN 

(G70) HOOD AJAR SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

(G70) HOOD AJAR SWITCH SENSE CIRCUIT SHORT TO GROUND 

(G70) HOOD AJAR SWITCH SENSE CIRCUIT OPEN 

(G930) AAT RETURN CIRCUIT OPEN 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

NOTE: Open the hood and ensure the Hood Security Switch is connected before proceeding 

With the scan tool, record and erase DTC's 
Close the hood. 
Cycle the ignition from on to off. 
Turn the ignition on. 
Open then close the hood. 
With the scan tool, read DTC's. 

Does the scan tool display B181E-HOOD AJAR INPUT CIRCUIT PERFORMANCE? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. INCORRECT HOOD SECURITY SWITCH INSTALLED 

Inspect the retainer ring on the hood security switch. 
A dark brown retainer ring identifies the underhood security switch used for certain export applications, while a white 
retainer ring identifies the remote starter system application. 

Is the correct switch installed? 

Yes »Go To 3 

No »Replace the Hood Security Switch. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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3. HOOD SECURITY SWITCH OPEN 

Disconnect the Hood Security Switch harness connector. 
Depress the switch plunger and measure the resistance between the two terminals of the switch. 

Is the resistance approximately 1000 ohms? 

Yes »Go To 4 

No »Replace the Hood Security Switch. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

4. (G930) AAT RETURN CIRCUIT OPEN 

Using a 12-volt Test Light connected to 12-volts, check the (G930) AAT 
Return circuit. 

Does the test light illuminate? 

Yes »Go To 5 

No »Repair the (G930) AAT Return circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

5. (G70) HOOD AJAR SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

Disconnect the TIPM Cl connector. 
Turn the ignition on. 
Measure the voltage between the (G70) Hood Ajar Switch Sense circuit 
and ground. 

Is there any voltage present? 

Yes »Repair the (G70) Hood Ajar Switch Sense circuit for a short 
to voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 6 
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6. (G70) HOOD AJAR SWITCH SENSE CIRCUIT SHORT TO GROUND 

Turn the ignition off. 
Measure between the (G70) Hood Ajar Switch Sense circuit and 
ground. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (G70) Hood Ajar Switch Sense circuit for a short 
to ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 7 

7. (G70) HOOD AJAR SWITCH SENSE CIRCUIT OPEN 

Turn the ignition off. 
Measure the resistance of the (G70) Hood Ajar Switch Sense circuit 
between the TIPM connector and the Hood Security Switch connector. 

Is the resistance below 2.0 ohms? 

Yes »Replace the Totally Integrated Power Module (TIPM) in 

No 

accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Repair the (G70) Hood Ajar Switch Sense circuit for an 
open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B1820-HOOD AJAR INPUT CIRCUIT HIGH 
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• When Monitored: 
Continuously 

• Set Condition: 
When the TIPM senses 12 volts on the Hood Ajar Switch Sense circuit for over 10 seconds, this code will set. 

Possible Causes 

INCORRECT HOOD SECURITY SWITCH INSTALLED 

HOOD SECURITY SWITCH OPEN 

(G930) AAT RETURN CIRCUIT OPEN 

(G70) HOOD AJAR SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

(G70) HOOD AJAR SWITCH SENSE CI RCUIT OPEN 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

NOTE: Open the hood and ensure the Hood Security Switch is connected before proceeding 
With the scan tool, record and erase DTC's 
Close the hood. 
Cycle the ignition from on to off. 
Turn the ignition on. 
Open then close the hood. 
With the scan tool, read DTC's. 

Does the scan tool display B1820-HOOD AJAR INPUT CIRCUIT HIGH? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. INCORRECT HOOD SECURITY SWITCH INSTALLED 

Inspect the retainer ring on the hood security switch. 
A dark brown retainer ring identifies the underhood security switch used for certain export applications I while a white 
retainer ring identifies the remote starter system application. 

Is the correct switch installed? 

Yes »Go To 3 

No »Replace the Hood Security Switch. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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3. HOOD SECURITY SWITCH OPEN 

Disconnect the Hood Security Switch harness connector. 
Depress the switch plunger and measure the resistance between the two terminals of the switch. 

Is the resistance approximately 1000 ohms? 

Ves »Go To 4 

No »Replace the Hood Security Switch. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONfC CONTROL 
MODULES - STANDARD PROCEDURE) 

4. (G930) AAT RETURN CIRCUIT OPEN 

Using a 12-volt Test Light connected to 12-volts, check the (G930) AAT 
Return circuit. 

Does the test light illuminate? 

Yes »Go To 5 

No »Repair the (G930) AAT Return circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

5. (G70) HOOD AJAR SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

Disconnect the TIPM C1 connector. 

Turn the ignition on. 
Measure the voltage between the (G70) Hood Ajar Switch Sense circuit 
and ground. 

Is there any voltage present? 

Ves »Repair the (G70) Hood Ajar Switch Sense circuit for a short 
to voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 6 
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6. (G70) HOOD AJAR SWITCH SENSE CIRCUIT OPEN 

Turn the ignition off. 
Measure the resistance of the (G70) Hood Ajar Switch Sense circuit 
between the TIPM connector and the Hood Security Switch connector. 

Is the resistance below 2.0 ohms? 

Yes »Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 • 
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Repair the (G70) Hood Ajar Switch Sense circuit for an 
open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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*REMOTE START INOPERATIVE 
For a complete wiring diagram Refer to SectlQn 8W. 

Possible Causes' 

REMOTE START PARAMETERS NOT MET 

Diagnostic Test 

1. REMOTE START PARAMETERS NOT MET I FAULTY COMPONENT 

Reter to the Data Display In the scan tool to view possible causes of the Inoperative Remote Start 
System. 

Repair 
See table beiow for possible causes for the inoperative Remote Start System: 
IF THE ENGINE STALLS OR RPM EXCEEDS 2500 
NORMAL TIME OUT RUN MODE (15 MINUTES) 
CUSTOMER MOVES IGNITION INTO RUN/START 
ANY VEHICLE DOOR AJAR 
TRUNKlLlFTGATE AJAR 
HOOD AJAR 
START COUNTER REACHED 
LOW RPM SHUTDOWN 
KEY IN IGNITION 
BRAKE PRESSED 
THE HAZARD SWITCH IS PRESSED 
NOT IN PARK OR NEUTRAL 
VEHICLE SPEED HIGH 
VTA ALARM TRIGGERED 
PANiC MODE ACTIVATED 
BATTERY VOLTAGE HIGH 
BATTERY VOLTAGE LOW 
LOSS OF BATTERY VOLTAGE 

MIL ON 
LOW OIL PRESSURE 
COOLANT TEMPERATURE HIGH 

CRANK NO START 
RKE OFF MESSAGE 
VEHICLE NOT CONFIGURED 
HOOD SWITCH NOT fNSTALLED OR INOPERATIVE 

NO AUTOMATIC TRANSMISSION 

INVALID KEY 
IGNITION SNA 
rGNITION NOT IN LOCK 
EXCESSIVE GLOW PLUG TIME (DIESEL ONLY) 

VEHICLE IN SHIPPING MODE 
VEHICLE NOT PROGRAMMED 
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2. 
If all of the previous items checked OK, and the remote starting system will not operate, refer to Starting .. 

ElectrJgal mMi??~~C~E~~mm~~f3f:~A~~~~§iWR1rr information. 
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REMOTE START INOPERATIVE-ANTENNA 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The customer may notice that the signal range of the Remote Keyless Entry (RKE) system ;s reduced. The RKE 
key fob may need to be closer than 3 meters (10 feet) before the functions available on the key fob will operate. 
This condition may be due to the RKE antenna. The diagnostic frow chart is provide as a diagnostic aid for dealer 
technician. 

Diagnostic Test 

1. LOCK/UNLOCK FUNCTION 

NOTE: For all RKE tests, the key must be out of the ignition. 

Does the Lock/Unlock function with the interior door switches? 

Yes »Go To 2 

No »Perform Power Lock/Unlock System diagnosis. 

2. RKE FUNCTION AT 20 FEET 

Does the RKE Function at 20 feet? 

Yes »Go To 3 

No »Go To 5 

3. RKE FUNCTION AT 100 FEET 

Does the RKE Function at 100 feet? 

Yes »Test complete. 

No »Go To 4 

4. COAX CABLE DAMAGED 

Has the antenna COAX cable been pinched or damaged? 

Ves »Replace the antenna in accordance with the service information. 

No »Contact STAR Center for assistance. 

5. WCM DTCS 

Does the WCM display any DTCs? 

Ves »Perform WCM diagnosis. 

No »Go To 6 
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6. RKE FUNCTION INSIDE VEHICLE 

Sit inside the vehicle. 
Push the Key Fob RKE Lock/Unlock buttons. 

Does the RKE Lock/Unlock work? 

Yes »Go To 7 

No »Go To 10 

7. ANTENNA COAX CABLE NOT PROPERLY CONNECTED 

Pull on the Antenna COAX cable connector at the WCM. 

Did the connector come off without releasing the lock tab (not properly seated)? 

Yes > > Connect Antenna 
Go To 2 

No »Go To 8 

8. VERIFY COAX CONNECTION AT WCM 

Antenna connector off WCM. Verify no bent pins. 

Are there any bent pins? 

Yes »Replace antenna. 
Go To 2 

No »Go To 9 

9. PINCHED WIRE 

Inspect the ANTENNA Lead COAX Cable for a pinched wire. 

Has the COAX cable been pinched or damaged? 

Yes »Replace antenna. 
Go To 2 

No »Perform WCM diagnostics. 

10. RKE FUNCTION INSIDE VEHICLE 

Disconnect the Antenna COAX Cable lead connector to WCM. 
Sit inside the vehicle. Push the RKE Key Fob Lock/Unlock buttons. 

Does the RKE Lock/Unlock work? 

Yes »Replace the antenna. 

No »Go To 11 

11. CHECK FOR 12 VOLTS AT WCM 

Connect the Antenna Lead to WCM. 
Disconnect the WCM harness connector. 

Using the appropriate wiring diagrams, check for Fused B+ at the WCM harness connector. 

Is Fused B+ present? 

Yes »Perform WCM diagnostics. 

No »Repair the appropriate circuits. 
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STARTING 

DESCRIPTION 

DESCRIPTION 
The starting system consists of: 

• Starter relay 
• Starter motor (including an integral starter solenoid) 

Other components to be considered as part of starting system are: 

• Battery 
• Battery cables 
• Ignition switch and key lock cylinder 
• Clutch pedal position switch (manual transmission) 
• Park/neutral position switch (automatic transmission) 
• Wire harnesses and connections. 

The Battery, Starting, and Charging systems operate in conjunction with one another, and must be tested as a com
plete system. For correct operation of starting/charging systems, all components used in these 3 systems must per
form within specifications. When attempting to diagnose any of these systems, it is important that you keep their 
interdependency in mind. 

The diagnostic procedures used in each of these groups include the most basic conventional diagnostic methods, to 
the more sophisticated On-Board Diagnostics (OBD) built into the Powertrain Control Module (PCM). Use of an 
induction-type milliampere ammeter, volt/ohmmeter, battery charger, carbon pile rheostat (load tester), and 12-volt 
test lamp may be required. 

Certain starting system components are monitored by the PCM and may produce a Diagnostic Trouble Code (DTC). 

DESCRIPTION - REMOTE STARTING SYSTEM 
The Remote Starting System allows the vehicle to be started up to 300 feet (91 meters) away from the vehicle using 
the remote keyless entry key fob which is part of your ignition key. In order to remote start your vehicle, the hood, 
liftgate, and all of the doors must be closed. To remotely start your vehicle, press the "Lock" button on the key fob 
once, then within three seconds press the "Remote Start" button twice. To indicate that the vehicle is about to start, 
the parking lights will flash and the horn will sound briefly. Once the vehicle has started, the engine will run for 15 
minutes. To cancel remote start, press the "Remote Start" button twice within two seconds. To enter the vehicle 
while the engine is running during a remote start, you must first unlock the vehicle using the "Unlock" button on the 
key fob. After the vehicle is unlocked, you have 60 seconds to enter the vehicle, insert the key into the ignition, and 
move it to the RUN position. Otherwise, the engine will cancel remote start and automatically turn off. Remote start 
will also cancel if any of the following occur: 

• If the engine stalls or RPM exceeds 2500. 
• Any engine warning lamps come on. 
• The hood is opened. 
• The hazard switch is pressed. 
• The transmission is moved out of P (Park). 

The vehicle can be started remotely up to a maximum of two times. The vehicle is also allowed a maximum of one 
failed start, where the remote start sequence was initiated but cancelled before the engine begins to crank. After 
either of these conditions, or if the Vehicle Theft Alarm is alarming, or if the PANIC button was pressed, the vehicle 
must be reset by inserting a valid key into the ignition and moving it to the RUN position, then back to LOCK. 
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OPERATION 

OPERATION 

SF - 79 

The starting system components form two separate circuits. A high-amperage feed circuit that feeds the starter 
motor between 150 and 350 amperes (700 amperes - diesel engine)1 and a low-amperage control circuit that oper
ates on less than 20 amperes. The high-amperage feed circuit components include the battery, the battery cables, 
the contact disc portion of the starter solenoid, and the starter motor. The low-amperage control circuit components 
include the ignition switch, the clutch pedal pOSition switch (manual transmission), the park/neutral position switch 
(automatic transmission), the starter relay, the electromagnetic windings of the starter solenoid, and the connecting 
wire harness components. 

If the vehicle is equipped with a manual transmission, it has a clutch pedal position switch installed in series 
between the ignition switch and the coif battery terminal of the starter relay. This normally open switch prevents the 
starter relay from being energized when the ignition switch is turned to the Start position, unless the clutch pedal is 
depressed. This feature prevents starter motor operation whife the clutch disc and the flywheel are engaged. The 
starter relay coil ground terminal is always grounded on vehicles with a manual transmission. 

If the vehicle is equipped with an automatic transmission, battery voltage is supplied through the low-amperage 
control circuit to the coil battery terminal of the starter relay when the ignition switch ;s turned to the Start position. 
The park/neutral position switch is installed in series between the starter relay coil ground terminal and ground. This 
normally open switch prevents the starter relay from being energized and the starter motor from operating unless 
the automatic transmission gear selector is in the Neutral or Park positions. 

When the starter relay coil is energized, the normally open relay contacts close. The relay contacts connect the 
relay common feed terminal to the relay normally open terminal. The closed relay contacts energize the starter sole
noid coil windings. 

The energized solenoid pull-in coil pulls in the solenoid plunger. The solenoid plunger pulls the shift lever in the 
starter motor. This engages the starter overrunning clutch and pinion gear with the starter ring gear. 

As the solenoid plunger reaches the end of its travel, the solenoid contact disc completes the high-amperage starter 
feed circuit and energizes the solenoid plunger hold-in coil. Current now flows between the solenoid battery terminal 
and the starter motor, energizing the starter. 

Once the engine starts, the overrunning clutch protects the starter motor from damage by alfowing the starter pinion 
gear to spin faster than the pinion shaft. When the ignition switch is released to the On position, the starter relay coil 
is de-energized. This causes the relay contacts to open. When the relay contacts open, the starter solenoid plunger 
hold-in coil is de~energized. 

When the solenoid plunger hold-in coil is de-energized, the solenoid plunger return spring returns the plunger to its 
relaxed position. This causes the contact disc to open the starter feed circuit, and the shift lever to disengage the 
overrunning clutch and pinion gear from the starter ring gear. 

OPERATION 
The remote starting system will allow the vehicle to be started from distances of up to approximately 300 feet away 
from the vehicle. rt operates using the remote keyless entry key fob which is part of your ignition key. 

In order to remote start your vehicle, the hood and all the doors must be closed. 

To remote start your vehicle, press the REMOTE START button on the key fob twice within three seconds. To indi
cate that the vehicle is about to start, the parking lights will flash and the horn will sound briefly. 

Once the vehicle has started, the engine will run for 15 minutes. To cancel remote start, press the REMOTE START 

button once. 
The parking lamps will remain illuminated to indicate that the vehicle has remote started and the engine is running. 
The lamps will turn off when the ignition is turned to RUN or the remote start is cancelled. 

To enter the vehicle while the engine is running during a remote start, you must first unlock the ve~icle ~sing the 
UNLOCK button on the key fob. After the vehicle is unlocked, you have 60 seconds to enter the vehlcle1 Insert the 
key in the Ignition and move it to the RUN pOSition, otherwise the engine will cancel remote start and automatically 

turn off. 
Remote start will also cancel if any of the following occur: 

• If the engine stalls or RPM exceeds 2500 
• Any engine warning lamps come on 
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• The hood is opened 
• The hazard switch is pressed 
• The transmission is moved out of park 
• The brake pedal is pressed. 

The vehicle can be started remotely up to a maximum of two times. The vehicle is also allowed a maximum of one 
failed start. This is where the remote start sequence was initiated but the engine stopped cranking without starting. 
After either of these conditions, or if the Vehicle Theft Alarm is alarming, or if the PANIC button was pressed, the 
vehicle must be reset by inserting a valid key into the ignition and moving it to the RUN position, then back to 
LOCK. 

DIAGNOSIS AND TESTING 

REMOTE START SYSTEM 
Before attempting to diagnose a problem with the remote starting system, first be sure the starter motor and starter 
solenoid are working properly. The starter should operate with the use of the standard ignition key in the ignition 
switch. Any starter or solenoid problems must be repaired first. 

Also be sure the engine will easily start and run with the use of the standard ignition key in the ignition switch. Any 
engine running, idling or driveability problems must be repaired first. 

Atso note that the remote start system will automatically be cancelled If any of the following occur: 
• IF THE ENGINE STALLS OR RPM EXCEEDS 2500 
• NORMAL TIME OUT RUN MODE (15 MINUTES) 
• CUSTOMER MOVES IGNITION INTO RUN/START 
• ANY VEHICLE DOOR AJAR 
• TRUNKlLlFTGATE AJAR 
• HOOD AJAR 
• START COUNTER REACHED 
• LOW RPM SHUTDOWN 
• KEY IN IGNITION 
• BRAKE PRESSED 
• THE HAZARD SWITCH IS PRESSED 
• NOT IN PARK OR NEUTRAL 
• VEHICLE SPEED HIGH 
• VTA ALARM TRIGGERED 
• PANIC MODE ACTIVATED 
• BATTERY VOLTAGE HIGH 
• BATTERY VOLTAGE LOW 
• LOSS OF BATTERY VOLTAGE 
• MIL ON 
• LOW OIL PRESSURE 
• COOLANT TEMPERATURE HIGH 
• CRANK NO START 
• RKE OFF MESSAGE 
• VEHICLE NOT CONFIGURED 
• HOOD SWITCH NOT INSTALLED OR INOPERATIVE 
• NO AUTOMATIC TRANSMISSION 
• INVALID KEY 
• IGNITION SNA 
• IGNITlON NOT IN LOCK 
• EXCESSIVE GLOW PLUG TIME (DIESEL ONLY) 
• VEHICLE IN SHIPPING MODE 
• VEHICLE NOT PROGRAMMED 
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It alf of the previous items checked OK, and the remote starting system will not operate. refer to Starting Electrical 
Diagnostics for further information. 

STARTING SYSTEM 
The battery, starting, and charging systems operate in conjunction with one another, and must be tested as a com
plete system. For correct starting/charging system operation. aU of the components involved in these three systems 
must perform within specifications. 

Starting System Diagnosis 

CONDITION POSSIBLE CAUSE CORRECTION 

STARTER FAILS TO 1. Battery discharged or 1. Refer to Battery. Charge or replace battery, if required. 
OPERATE. faulty. 

2. Starting circuit wiring 2. Refer to 8. Wiring Diagrams. Test and repair starter 
faulty. feed and/or control circuits, if required. 

3. Starter relay faulty. 3. The starter relay is located within the TIPM (Totally 
Integrated Power Module). Refer to "no crank condition" 
in 9 - Engine - Electrical Diagnosis. 

4. Ignition switch faulty. 4. Refer to Ignition Switch and Key Lock Cylinder. 
Replace ignition switch if required. 

5. Clutch pedal position 5. Refer to Clutch Pedal Position SWitch. 
switch faulty. 

6. Park/Neutral position 6. Refer to Park/Neutral Position Switch. Replace 
switch faulty or park/neutral position switch if required. 
misadjusted. 

7. Starter solenoid faulty. 7. Refer to Starter Motor. Replace starter motor assembly 
if required. 

8. Starter motor faulty. 8. If aU other starting system components and circuits test 
OK, replace starter motor. 

STARTER ENGAGES, 1. Battery discharged or 1. Refer to Battery. Charge or replace battery if required. 

FAILS TO TURN faurty. 
ENGINE. 2. Starting circuit wiring 2. Refer to 8, Wiring Diagrams. Test and repair starter 

faulty. feed and/or control circuits if required. 

3. Starter motor faulty. 3. If all other starting system components and circuits test 
OK, replace starter motor assembly. 

4. Engine seized. 4. Refer to Engine Diagnosis in the Diagnosis and Testing 
section of 9, Engine. 

STARTER ENGAGES, 1. Starter ring gear faulty. 1. Refer to Starter Motor Removal and Installation. 

SPINS OUT BEFORE Remove starter motor to inspect starter ring gear. 

ENGINE STARTS. Replace starter ring gear if required. 

2. Starter motor faulty. 2. If all other starting system components and circuits test 
OK, replace starter motor assembly. 

STARTER DOES NOT 1. Starter motor 1. Refer to Starter Motor Removal and Installation. 

DISENGAGE. improperly installed. Tighten starter mounting hardware to correct torque 
specifications. 

2. Starter relay faulty. 2. The starter relay is located within the TIPM (Totany 
Integrated Power Module). Refer to "no crank condition" 
in 9 - Engine - Electrical Diagnosis. 

3. Ignition switch faulty. 3. Refer to Ignition Switch and Key Lock Cylinder. 
Replace ignition switch if required. 

4. Starter motor faulty. 4. If all other starting system components and circuits test 
OK. replace starter motor. 



8F - 82 STARTING ---------------------- DR 

INSPECTION 

For complete starter wiring circuit diagrams, refer to 8, Wiring Diagrams. Before removing any unit from starting 
system for repair or diagnosis, perform the following inspections: 

WARNING: On vehicles equipped with airbags, refer to 8, passive restraint systems, before attempting any 
steering wheel, steering column, or instrument panel component diagnosis or service. Failure to take the 
proper precautions could result in accidental airbag deployment and possible personal injury . 

• Battery - Visually inspect battery for indications of physical damage and loose or corroded cable connections. 
Determine state-of-charge and cranking capacity of battery. Charge or replace battery if required. Refer to Bat
tery in 8, Battery. Note: If equipped with diesel engine, a dual battery system may be used, and both 
batteries must be inspected. 

• Ignition Switch - Visually inspect ignition switch for indications of physical damage and loose or corroded wire 
harness connections. Refer to Ignition Switch and Key Lock Cylinder. 

• Clutch Pedal Position Switch - If equipped with manual transmission, visually inspect clutch pedal position 
switch for indications of physical damage and loose or corroded wire harness connections. Refer to Clutch 
Pedal Position Switch in 6, Clutch. 

• Park/Neutral Position Switch - If equipped with automatic transmission, visually inspect park/neutral position 
switch for indications of physical damage and loose or corroded wire harness connections. Refer to Park/Neu
tral Position Switch in 21, Transmission. 

• Starter Relay - The starter relay is located within the TIPM (Totally Integrated Power Module). Refer to "no 
crank condition" in 9 - Engine - Electrical Diagnosis. 

• Starter Motor - Visually inspect starter motor for indications of physical damage and loose or corroded wire 
harness connections. 

• Starter Solenoid - Visually inspect starter solenoid for indications of phYSical damage and loose or corroded 
wire harness connections. 

• Wiring - Visually inspect wire harnesses for damage. Repair or replace any faulty wiring, as required. Refer to 
8, Wiring Diagrams. 

TESTING 

COLD CRANKING TEST 

NOTE: For complete starter wiring circuit diagrams, refer to 8, Wiring Diagrams. The battery must be fully
charged and load-tested before proceeding. Refer to Battery in 8, Battery. 

1. Connect volt-ampere tester (1) and (2) to battery 
terminals. See instructions provided by manufac
turer of volt-ampere tester being used. Note: Cer
tain diesel equipped models use dual batteries. 
If equipped with dual battery system, .tester 
should be connected to battery on left side of 
vehicle only. Also, tester current reading must 
be taken from positive battery cable lead that 
connects to starter motor. 

2. Fully engage parking brake. 

3. If ~quipped with manual transmission, place gear
shift selector lever in Neutral position and block 
cl~tCh pedal in fully depressed position. If equipped 
With automatic transmission, place gearshift selec
tor lever in Park position. 

4. Verify that all lamps and accessories are turned off. 

i I 
~i 

"'-J'---__ _ 

5. T~e~r~~e~t ~ gasolin~ engine from. starti~g, remove either the ignition run fuse, or the fuel pump control fuse To 
~osit~on se~':~~. engine from starting, disconnect the electrical connectors at both the camshaft and crank~haft 
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WARNING: Attempt to start engine a few times before proceeding with following step. 

~OTE: A cord engine will increase starter current (amperage) draw reading, and reduce battery voltage read
Ing. 

6. Rotate and hold ignition switch in Start position. Note cranking voltage and current (amperage) draw readings 
shown on volt-ampere tester. 

a. If voltage reads below 9.6 volts, refer to Starter Motor in Diagnosis and Testing. If starter motor is OK, refer 
to Engine Diagnosis in 9, Engine for further testing of engine. If starter motor is not OK, replace faulty 
starter motor. 

b. If voltage reads above 9.6 volts and current (amperage) draw reads below specifications, refer to Feed Cir
cuit Test in this section. 

c. If voltage reads 12.5 volts or greater and starter motor does not turn, refer to Control Circuit Testing in this 
section. 

d. If voltage reads 12.5 volts or greater and starter motor turns very slowly, refer to Feed Circuit Test in this 
section. 

FEED CIRCUIT TEST 

The starter feed circuit test (voltage drop method) will determine if there is excessive resistance in high-amperage 
feed circuit. For complete starter wiring circuit diagrams, refer to Wiring Diagrams. 

When performing these tests, it is important to remember that voltage drop is giving an indication of resistance 
between two points at which voltmeter probes are attached. 

Example: When testing resistance of positive battery cable, touch voltmeter leads to positive battery cable clamp 
and cable connector at starter solenoid. If you probe positive battery terminal post and cable connector at starter 
solenoid, you are reading combined vortage drop in positive battery cable clamp-to-terminal post connection and 
positive battery cable. 
The following operation will require a voltmeter accurate to 1/10 (0.10) volt. Before performing tests, be certain that 
following procedures are accomplished: 

• Battery is fully-charged and load-tested. Refer to Battery in 8, Battery. 

• Fully engage parking brake. 
• If equipped with manual transmission, place gearshift selector lever in Neutral position and block clutch pedal 

in fully depressed position. If equipped with automatic transmission, place gearshift selector lever in Park posi-

tion. 
• Verify that all lamps and accessories are turned off. 
• To prevent a gasoline engine from starting. remove Automatic ShutDown (ASD) relay. To prevent a diesel 

engine from starting, remove Fuel Pump Relay. These relays are located in Power Distribution Center (PDC). 
Refer to label on PDC cover for relay location. 

1. Connect positive lead of voltmeter (1) to negative 
battery cable terminal post. Connect negative lead 
of voltmeter to negative battery cable clamp. 
Rotate and hold ignition switch in Start position. 
Observe voltmeter. If voltage is detected, correct 
poor contact between cable clamp and terminal 
post. Note: Certain diesel equipped models use 
dual batteries. If equipped with dual battery 

80ceSOee 
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system, procedure must be performed twice, once for each battery. 

2. Connect positive lead of voltmeter to positive bat
tery terminal post. Connect negative lead of volt
meter to battery positive cable clamp. Rotate and 
hold ignition switch in Start position. Observe volt
meter. If voltage is detected, correct poor contact 
between cable clamp and terminal post. Note: Cer
tain diesel equipped models use dual batteries. 
If equipped with dual battery system, this pro
cedure must be performed twice, once for each 
battery. 

3. Connect voltmeter to measure between battery 
positive terminal post and starter solenoid battery 
terminal stud. Rotate and hold ignition switch in 
Start position. Observe voltmeter. If reading is 
above 0.2 volt, clean and tighten battery cable con
nection at solenoid. Repeat test. If reading is still 
above 0.2 volt, replace faulty positive battery cable. 
Note: Certain diesel equipped models use dual 
batteries. If equipped with dual battery system, 
this procedure must be performed on driver 
side battery only. 

4. Connect voltmeter to measure between negative 
battery terminal post and a good clean ground on 
engine block. Rotate and hold ignition switch in 
Start position. Observe voltmeter. If reading is 
above 0.2 volt, clean and tighten negative battery 
cable attachment on engine block. Repeat test. If 
reading is still above 0.2 volt, replace faulty nega
tive battery cable. Note: Certain diesel equipped 
models use dual batteries. If equipped with dual 
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battery system, this procedure must be performed twice, once for each battery. 
5. Connect positive lead of voltmeter to starter hous-

ing. Connect negative lead of voltmeter to negative 
battery terminal post. Rotate and hold ignition 
switch in Start position. Observe voltmeter. If read
ing is above 0.2 volt. correct poor starter to engine 
block ground contact. Note: Certain diesel 
equipped models use dual batteries. If 
equipped with dual battery system, this proce
dure must be performed on driver side battery 
only. 

6. If equipped with dual battery system (certain diesel 
equipped models), connect positive lead of vortme
ter to positive battery cable clamp on battery 
located on left side of vehicle. Connect negative 
read of voltmeter to positive battery terminal post 
on battery located on right side of vehicle. Rotate 
and hold ignition switch in Start position. Observe 
voltmeter. If reading ;s above 0.2 volt, clean and tighten battery cables at both batteries. Repeat test. If reading 
is still above 0.2 volt, replace faulty positive battery cable. 

If resistance tests detect no feed circuit problems, refer to Starter Motor in the Diagnosis and Testing. 

CONTROL CIRCUIT TESTING 

The starter control circuit components should be tested in the order in which they are fisted, as follows: 
• Starter Relay ~ Refer to Starter Relay The starter relay is located within the TIPM (Totally Integrated Power 

Module). Refer to "no crank condition" in 9 - Engine - Electrical Diagnosis. 
• Starter Solenoid - Refer to Starter Motor Diagnosis and Testing. 
• Ignition Switch - Refer to Ignition Switch and Key Lock Cylinder 
• Clutch Pedal Position Switch - If equipped with manual transmission, refer to Clutch Pedal Position Switch 

in 6, Clutch. 

• ParklNeutral POSition Switch - If equipped with automatic transmission, refer to Park/Neutral Position 
Switch in 21, Transmission. 

• Wire harnesses and connections - Refer to 8, Wiring Diagrams. 

SPECIFICATIONS 

STARTING SYSTEM 

Engine Application 3.7L 14.7L Gas 
Powered 

Power Rating 1.2 Kilowatt 

11 Cranking 
100 - 200 Amperes Amperage Draw Test 

Starter Motor 

5.7L Gas Powered 5.9L Diesel 

1.4 Kifowatt 11.9 2.7 Kilowatt I 3.6 
Horsepower Horsepower 

125 - 250 Amperes 450 - 700 Amperes 

* Test at operating temperature. Cold engine, tight (new) engine, or heavy oil will increase 
starter amperage draw. 

6.7l Diesel 

3.5 Kilowatt 

650 Amperes @ 8 
volts @ 100 rpm 
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TORQUE 

DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Battery Cable Eyelet Nut 25 19 221 
at Solenoid (large nut -

gas engines) 

Battery Cable Eyelet Nut 14 - 120 
at Solenoid (large nut -

diesel engine) 

Starter Solenoid Nut 6 - 55 
(small nut - diesel engine) 

Starter Mounting Bolts - 68 50 -
Gas Engines 

Starter Mounting Nut - 68 50 -
Gas Engines 

Starter Mounting Bolts - 43 32 -
Diesel 
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MOTOR - STARTER 

DIAGNOSIS AND TESTING .. STARTER MOTOR 
Correct starter motor operation can be confirmed by performing the following free running bench test. This test can 
only be performed with starter motor removed from vehicle. Refer to Specifications for starter motor specifications. 

1. Remove starter motor from vehicle. Refer to Starter Motor Removal and Installation. 

2. Mount starter motor securely in a soft-jawed bench vise. The vise jaws should be clamped on the mounting 
flange of starter motor. Never clamp on starter motor by field frame. 

3. Connect a suitable volt-ampere tester and a 12-volt battery to starter motor j n series, and set ammeter to 100 
ampere scale. See instructions provided by manufacturer of vOlt-ampere tester being used. 

4. Install jumper wire from solenoid terminal to solenoid battery terminal. The starter motor should operate. If starter 
motor fails to operate, replace faulty starter motor assembly. 

5. Adjust carbon pile load of tester to obtain free running test voltage. Refer to Specifications for starter motor free 
running test voltage specifications. 

6. Note reading on ammeter and compare reading to free running test maximum amperage draw. Refer to Speci
fications for starter motor free running test maximum amperage draw specifications. 

7. If ammeter reading exceeds maximum amperage draw specification, replace faulty starter motor assembly. 

STARTER SOLENOID 

Certain vehicles with certain engines may require starter motor removal for the following test. 

1. If necessary. remove starter motor from vehicle. Refer to Starter Motor Removal and Installation. 

2. Disconnect solenoid connector wiring from starter motor. 

3. Check for continuity between solenoid terminal (2) 
and solenoid case (3). There should be continuity. 
If not OK, replace faulty starter motor assembly. 

REMOVAL 

REMOVAL 

3.7L 14.7L 

1. Disconnect and isolate negative battery cable. 

2. Raise and support vehicle. 
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3. Note: If equipped with 4WD and certain transmissions, a support bracket is used betwee,. nhfrlontt axl~ and side ~f 
transmission. Remove 2 support bracket bolts at transmission. Pry support bracket s Ig t Y 0 gain access 0 

lower starter mounting bolt. 

4. Remove 1 bolt and 1 nut if equipped with a manual 
transmission. 

5. Remove 2 bolts if equipped with an automatic 
transmission. 

6. Move starter motor towards front of vehicle far enough for nose of starter pinion housing to clear housing. Always 
support starter motor during this process, do not let starter motor hang from wire harness. 

7. Tilt nose downwards and lower starter motor far enough to access and remove nut that secures battery positive 
cable wire harness connector eyelet to solenoid battery terminal stud. Do not let starter motor hang from wire 
harness. 

8. Remove battery positive cable wire harness connector eyelet from solenoid battery terminal stud. 

9. Disconnect battery positive cable wire harness connector from solenoid terminal connector receptacle. 

10. Remove starter motor. 

S.7L Gas 
1. Disconnect and isolate negative battery cable. 

2. Raise and support vehicle. 

3. Note: If equipped with 4WD and certain transmissions, a support bracket is used between front axle and side of 
transmission. Remove 2 support bracket bolts at transmission. Pry support bracket slightly to gain access to 
lower starter mounting bolt. 
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4. Remove 2 mounting bolts. 

5. Move starter motor towards front of vehicle far 
enough for nose of starter pinion housing to clear 
housing. Always support starter motor during this 
process, do not let starter motor hang from wire 
harness. 

6. Tilt nose downwards and lower starter motor far 
enough to access and remove nut that secures 
battery positive cable wire harness connector eye
let to solenoid battery terminal stud. Do not let 
starter motor hang from wire harness. 

7. Remove battery positive cable wire harness con
nector eyelet from solenoid battery terminal stud. 

8. Disconnect battery positive cable wire harness con
nector from solenoid terminal connector receptacle. 

9. Remove starter motor. 

REMOVAL 

5.9L Diesel 
1. Disconnect and isolate both negative battery cables at both batteries. 

2. Raise and support vehicle. 

3. Remove 3 starter mounting bolts. 

8Oedf2dc 

4. Move starter motor towards front of vehicle far enough for nose of starter pinion housing to clear housing. Always 
support starter motor during this process. Do not let starter motor hang from wire harness. 

5. Tilt nose downwards and lower starter motor far enough to access and remove nuts securing starter wiring har
ness to starter. Do not let starter motor hang from wire harness. 
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6. Remove starter motor from engine. Note: Certain 
diesel engines use an aluminum spacer. Note posi
tion and orientation of spacer before removal. 

6.7L Diesel 
1. Disconnect and isolate both negative battery cables at both batteries. 

2. Raise and support vehicle. 

3. Disconnect solenoid electrical connector (3). 

4. Remove battery cable mounting nut (2). 

5. Remove battery cable (1) from stud. 

6. Remove three starter mounting bolts (4). 

7. Remove starter motor from engine. 

INSTALLATION 

INSTALLATION 

3.7L 14.7L 

1. Connect solenoid wire to starter motor (snaps on). 

8Oedf2cO 

818caa48 

2. Position battery cable to solenoid stud. Install and tighten battery cable eyelet nut to 19 ft. Ibs. (25 N·m). Do not 
allow starter motor to hang from wire harness. 

3. Position starter motor to transmission. 

4. If equipped with automatic transmission, slide cooler tube bracket into position. 

5. Install and tighten both bolts (auto. trans.), or 1 nut and 1 bolt (man. trans.) to 50 ft. Ibs. (68 N·m). 
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6. Lower vehicle. 

7. Connect negative battery cable. 

5.7L 
1. Connect solenoid wire to starter motor (snaps on). 

2. Position battery cable to solenoid stud. Install and tighten battery cable eyelet nut. Refer to Torque Specifications. 
Do not allow starter motor to hang from wire harness. 

3. Position starter motor to engine. 

4. If equipped with automatic transmission, slide cooler tube bracket into position. 

5. Install and tighten both mounting bolts to 30 ft. Ibs. (41 N·m) .. Refer to Torque Specifications. 

6. Lower vehicle. 

7. Connect negative battery cable. 

INSTALLATION 

5.9L Diesel 
1. If Equipped: Position and hold aluminum spacer to rear of starter while positioning starter to engine. 

2. Connect solenoid wire to starter motor. Tighten nut to 4.4 ft. Ibs. (6 N·m) .. 

3. Position battery cable to starter stud. Install and tighten battery cable nut to 10.3 ft. Ibs. (14 N·m). Do not allow 
starter motor to hang from wire harness. 

4. Position starter motor to transmission. 

5. If equipped with automatic transmission, slide cooler tube bracket into position. 

6. Install and tighten 3 starter mounting bolts to 32 ft. Ibs. (43 N·m). 

7. Lower vehicle. 

S. Connect both negative battery cables to both batteries. 

6.7L Diesel 
1. Connect solenoid wire to starter motor. Tighten nut to 4.4 ft. Ibs. (6 N·m) .. 

2. Position battery cable to starter stud. Install and tighten battery cable nut to 10.3 ft. Ibs. (14 N·m). Do not allow 
starter motor to hang from wire harness. 

3. Position starter motor to transmission. 

4. Install and tighten 3 starter mounting bolts to 32 ft. Ibs. (43 N·m). 

5. Lower vehicle. 

6. Connect both negative battery cables to both batteries. 
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RELAY - STARTER MOTOR 

DESCRIPTION 
The starter relay is located within the Totally Integrated Power Module (TIPM) and is not serviceable. 
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REMOTE START AN-rENNA MODULE 

DESCRIPTION 
The Remote Start Antenna Module Assembly consists 
of an electrical connection to the WCM/SKREEM (1), 
a length of coax cable (2), two mounting clips (3) and 
(4), and a control module/antenna (5). 

81b8cesf 
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REMOVAL 
The Remote Start Antenna Module Assembly consists 
of an electrical connection to the WCM/SKREEM (1), 
a length of coax cable (2), two mounting clips (3) and 
(4), and a control module/antenna (5). 

The control module (1) is located behind the instru
ment panel cluster. The module electrical connector 
plugs into the WCM/SKREEM at the right side of the 
steering column. 

1. Disconnect and isolate negative battery cable. 

2. Remove steering column trim panel (knee blocker). 

3. Remove steering column shrouds. 

4. Remove IP cluster bezel. 

5. Remove IP cluster and its three connectors. 

81 b8caaf 

II 
/1 

I; 
~81C4Sb51 
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6. Remove two module mounting screws (2) from 
module (1). 

7. Using a pair of tong needle hose pliers, disengage 
coax cable retainer clip (2) from IP. 

8. Disconnect coax cable electrical connector (1) at 
WCMlSKREEM (2). 

9. Remove remote module assembly. 

-~ 

~ \ 
81c45ba5 
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INSTALLATION 
The Remote Start Antenna Module Assembly consists 
of an electrical connection to the WCM/SKREEM (1), 
a length of coax cable (2), two mounting clips (3) and 
(4). and a control module/antenna (5). 

1. Connect coax cable electrical connector (1) to 
WCM/SKREEM module (2). 

81b8ceaf 
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Route coax cable and install cable clip (2) to IP. 

2. Position module (1) and install two module mount~ 
ing screws (2). 

3. Install IP cluster and its three connectors. 

4. Install IP cluster bezel. 

5. Install steering column trim panel (knee blocker). 

6. Install steering column shrouds. 

7. Connect negative battery cable. 
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HEATED SYSTEMS 
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HEATED GLASS - ELECTRICAL DIAGNOSTICS . 

DIAGNOSIS AND TESTING 
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B106B-REAR DEFROST CONTROL CIRCUIT LOW (TIPM) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts . 

• Set Condition: 
A shorted low condition on the (C15) Rear Window Defogger Control Output or (C16) Heated Mirror Control 
Output circuit. 

Possible Causes 

(C15) REAR WINDOW DEFOGGER CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 

(C16) HEATED MIRROR CONTROL OUTPUT CIRCUIT PARTIAL SHORT TO GROUND (IF EQUIPPED WITH 
HEATED MIRRORS) 

HEATED MIRRORS (IF EQUIPPED) 

TIPM 

Diagnostic Test 

1. VERIFY DTC B106B-REAR DEFROST CONTROL CIRCUIT LOW IS ACTIVE 

Ensure the Rear Defogger is switched off. 
With the scan tool, erase TIPM DTCs. 
Operate the Rear Defogger Switch several times. 
With the scan tool, read TIPM DTCs. 

Does the scan tool display active DTC B106B-REAR DEFROST CONTROL CIRCUIT LOW? 

Yes »Go To 2 

No »Check for an intermittent condition by inspecting the related wiring harness for chafed, pierced, pinched, 
and partially broken wires. Also, inspect the related connectors for broken, bent, corroded, or contami
nated terminals. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. INSPECT (C15) REAR WINDOW DEFOGGER CONTROL OUTPUT CIRCUIT AT REAR WINDOW GRID 

Inspect (C15) Rear Window Defogger Control Output wiring at rear window grid. If necessary remove trim around 
rear window. 
Check for a chaffed, pierced or pinched wire. Also look for a metal object that may cause a short to ground con
dition at the grid. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform the BODY VERIFICATION TEST - VER 1 (Refer to 8 - ELECTRICAUELECTRONfC CON
TROL MODULES - STANDARD PROCEDURE) 

No »Go To 3 

3. VEHICLE EQUIPPED WITH HEATED MIRRORS 

Is this vehicle equipped with heated mirrors? 

Yes »Go To 4 

No »Go To 6 
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4. DISCONNECT MIRROR AND RE-CHECK DTC 

NOTE: For this step disconnect each outside rearview mirror one at a time and re-check DTC's 
With the scan tool, erase TIPM DTCs. 
Operate the Rear Defogger Switch several times. 
With the scan tool, read TIPM DTCs. 

Does the scan tool display active DTC Bl06B .. REAR DEFROST CONTROL CIRCUIT LOW? 

Yes »Go To 5 

No »Inspect mirror pigtail wiring. if the wiring is OK replace mirror as necessary. 
Perform the BODY VERIFICATION TEST - VER 1 (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

5. (C16) HEATED MIRROR CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 

Turn the ignition off 
Both outside review mirrors should be disconnected at this time. 
Disconnect the TIPM C10 harness connector. 
Measure the resistance between ground and the (C16) Heated Mirror 
Control Output circuit at the TIPM C10 harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (C16) Heated Mirror Con-

No 

trol Output circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Go To 6 

7 

TOTAllY 

INTEORATED 

POWERC10 

6. (C1S) REAR WINDOW DEFOGGER CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 

Turn the ignition off 
Disconnect the Electric Heated Backlite (Power) 1- way connector. 
Disconnect the TIPM C10 harness connector. 
Measure the resistance between ground and the (C15) Rear Window 
Defogger Control Output circuit at the TIPM C10 harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (C15) Rear Window 

No 

Defogger Control Output circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Go To 7 
MODULE· 

TOTAllY 
INTEGRATED 

POWY.C10 

17 

816c82d8 

17 

816c8147 



8G • 6 HEATED GLASS - ELECTRICAL DIAGNOSTICS ------------ DR 

7. TOTALLY INTEGRATED POWER MODULE 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perlorm the BODY VERI FICATION TEST - VER 1. (Refer to 8 ~ ELECTRICAUELECTRONIC CON~ 
TROL MODULES - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perlorm the BODY VERI FICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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B106C-REAR DEFROST CONTROL CIRCUIT HIGH (TIPM) 
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For a complete wiring diagram Refer to Section 8W 
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• When Mon itored: 
With the ignition on. Battery voltage greater than 10.4 volts . 

• Set Condition: 
A shorted high condition in the (C15) Rear Window Defogger Control Output circuit or (C16) Heated Mirror 
Control Output circuit. 

Possible Causes 

(C15) REAR DEFOGGER CONTROL OUTPUT CIRCUIT SHORTED TO BATIERY VOLTAGE 

EXCESSIVE RESISTANCE IN THE DEFOGGER GRID OR (Z1) GROUND CIRCUIT FOR THE GRID 

(C16) HEATED MIRROR CONTROL OUTPUT CIRCUIT SHORTED TO BATIERY VOLTAGE (IF EQUIPPED 
WITH HEATED MIRRORS) 

(Z939) GROUND (IF EQUIPPED WITH HEATED MIRRORS) 

HEATED MIRRORS (IF EQUIPPED) 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. CHECK FOR ACTIVE DTC B106C - REAR DEFROST CONTROL CIRCUIT HIGH IN THE TIPM 

Turn the ignition on. 
With the scan too', record and erase DTC's 
Operate the Rear Defogger Switch several times. 
With the scan tool, read DTC's. 

Does the scan tool display active DTC B106C- REAR DEFROST CONTROL CIRCUIT HIGH? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche~ 
matic as a guide, inspect the wiring and connectors. 

2. CHECKING THE WINDOW GRID AND (Z1) GROUND CIRCUIT 

Turn the ignition off. 
Disconnect the Electric Heated Backlite (Power) 1- way connector. 
Using a 12-volt test light connected to 12-volts, probe the power terminal at the grid. 

Does the test light illuminate? Compare with a known good vehicle if necessary. 

Yes »Go To 4 

No »Go To 3 
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3. (Z1) GROUND CIRCUIT OPEN 

Turn the ignition off. 

Disconnect the Electric Heated Backlite (Ground) 1- way connector. 
Using a 12-volt test light connected to 12-volts, probe the (21) ground 
circuit at the 1-way connector. 

Does the test light illuminate brightly? 

Yes »Repair the open or excessive resistance in the Rear Win-

No 

dow Defogger Grid. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Repair the open or excessive resistance in the (21) Ground 
circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

4. VEHICLE EQUIPPED WITH HEATED MIRRORS 

Is vehicle equipped with heated mirrors? 

Yes »Go To 5 

No »Go To 7 

5. DISCONNECT MIRROR AND RE-CHECK DTC 

BACtCI.FTE· 
HIEATED 

(GROUNP) 

816c894d 

NOTE: For this step disconnect each outside rearview mirror one at a time and re-check DTC's 
With the scan tool, erase TIPM DTCs. 
Operate the Rear Defogger Switch several times. 
With the scan tool, read TIPM DTCs. 

Does the scan tool display active DTC B106C-REAR DEFROST CONTROL CIRCUIT HIGH? 

Yes »Go To 7 

No »Go To 6 

6. (Z939) GROUND CIRCUIT 

Using a 12-volt test light connected to 12-volts, probe the (2939) ground 
circuit at the mirror connector. 

Does the test light illuminate brightly? 

Yes »Inspect mirror pigtail wiring and repair or replace mirror as 

No 

necessary. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 ~ ELECTRICAUELECTRONlC CONTROL MODULES -
STANDARD PROCEDURE) 

» Repair the excessive resistance in the (2939) Ground cir
cuit. 
Perform the BODY VERIFICATION TEST - VEA 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

8 
II'RROR. 
OUlaIDE 

REAfMEW· 
OIltlYER 

8 
MIRROR· 

0\ITtIDI! 
IU!ARVIEW· 

PA88ENGlRS1cf06e1 
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7. (C1S) REAR WINDOW DEFOGGER CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE 

Turn the ignition off 
Disconnect the TIPM C10 harness connector. 
Ignition on, engine not running. 
Measure the voltage between (C15) Rear Window Defogger Control 
Output circuit and ground at the TIPM C10 harness connector. 

Is there any voltage present? 

Yes »Repair the short to battery voltage in the (C15) Rear Win-
dow Defogger Control Output circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 8 

7 

8. (C16) HEATED MIRROR CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE 

Ignition on, engine not running. 
Measure the voltage between (C16) Heated Mirror Control Output circuit 
and ground at the TIPM C10 harness connector. 

Is there any voltage present? 

Yes »Repair the short to battery voltage in the (C16) Fused Rear 

No 

Window Defogger Control Output circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Go To 9 

9. TOTALLY INTEGRATED POWER MODULE 

816c8957 

816c896c 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts . 

• Set Condition: 
An open condition on the (C15) Rear Window Defogger Control Output circuit. 

Possible Causes 

TERMINAL DAMAGE OR CORROSION 

(C1S) REAR DEFOGGER CONTROL OUTPUT CIRCUIT OPEN 

DEFOGGER GRID OR (Z1) GROUND CIRCUIT FOR THE GRID OPEN 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. CHECK FOR ACTIVE DTC B106D-REAR DEFROST CONTROL CIRCUIT OPEN 

Turn the ignition on. 
With the scan tool, record and erase DTC's 
Operate the Rear Defogger Switch several times. 
With the scan tool, read DTC's. 

Does the scan toot display active DTC B106D-REAR DEFROST CONTROL CIRCUIT OPEN? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 

2. VISUAL AND PHYSICAL CONNECTOR AND TERMINAL INSPECTION 

Turn the ignition off. 
Inspect the following connector terminal condition. Check for signs of corrosion build up or damage that would com
promise the terminal to controller pin connector. 

NOTE: Make sure that all in-line connectors are inspected for corrosion and/or damage. 
Disconnect the rear window defogger grid connectors. 
Disconnect the C10 TIPM harness connector. 
Visually inspect the wiring harness. Look for any chafed, pierced, pinched or partiaUy broken wires hidden in the 
wire insulation. 

Were any of the above conditions found? 

Yes »Repair or replace as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 
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3. (C15) REAR DEFOGGER CONTROL OUTPUT CIRCUIT OPEN 

Turn the ignition off 
Measure the resistance of the (C15) Rear Window Defogger Control 
Output circuit at the between the C10 TIPM harness connector and the 
1- way connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No » Repair the (C15) Rear Window Defogger Control Output cir
cuit for an open. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

4. CHECKING THE WINDOW GRID AND (Z1) GROUND CIRCUIT 

Turn the ignition off. 
Disconnect the Electric Heated Backlite (Power) 1- way connector. 

22 

Using a 12-volt test light connected to 12-volts, probe the power terminal at the grid. 

Does the test light illuminate? 

Yes »Go To 6 

No »Go To 5 

5. (Z1) GROUND CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Electric Heated Backlite (Ground) 1- way connector. 
Using a 12-volt test light connected to 12-volts, probe the (Z1) ground 
circuit at the 1- way connector. 

Does the test light illuminate brightly? 

Yes »Repair the open Rear Window Defogger Grid. 
Perform the BODY VERIFICATION TEST VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Repair the (Z1) Ground circuit for an open. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

MOOULE
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6. TOTALLY INTEGRATED POWER MODULE 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to aU Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 • ELECTRICAUELECTRONIG CON~ 
TROL MODULES - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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B10ED-REAR DEFROST CONTROL CIRCUIT OVERCURRENT (TIPM) 
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For a complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts . 

• Set Condition: 
An overcurrent condition on the (C15) Rear Window Defogger Control Output circuit or the (C16) Heated Mirror 
Control Output circuit. 

Possible Causes 

TERMINAL DAMAGE OR CORROSION 

EXCESSIVE RESISTANCE IN THE DEFOGGER GRID OR (21) GROUND CIRCUIT FOR THE GRID 

(C1S) REAR WINDOW DEFOGGER CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 

(C16) HEATED MIRROR CONTROL OUTPUT CIRCUIT HIGH RESISTANCE (IF EQUIPPED WITH HEATED 
MIRRORS) 

(2939) GROUND (IF EQUIPPED WITH HEATED MIRRORS) 

HEATED MIRRORS (IF EQUIPPED) 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. CHECK FOR ACTIVE DTC 810ED-REAR DEFROST CONTROL CIRCUIT OVERCURRENT 

Turn the ignition on. 
With the scan tool, record and erase DTC's 
Operate the Rear Defogger Switch several times. 
With the scan tool, read DTC's. 

Does the scan tool display active DTC B10ED-REAR DEFROST CONTROL CIRCUIT OVERCURRENT? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 

2. VISUAL AND PHYSICAL CONNECTOR AND TERMINAL INSPECTION 

Turn the ignition off. 
Inspect the following connector terminal condition. Check for signs of corrosion build up or damage that would com
promise the terminal to controller pin connector. 

NOTE: Make sure that all in-line connectors are inspected for corrosion and/or damage. 
Disconnect the TIPM C10 harness connector. 
Visually inspect the wiring harness. Look for any chafed, pierced, pinched or partially broken wires hidden in the 
wire insulation. 

Were any of the above conditions found? 

Ves »Repair or replace as necessary. 
Perform the BODY VERIFICATION· TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

No »Go To 3 
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3. VEHICLE EQUIPPED WITH HEATED MIRRORS 

Is vehicle equipped with heated mirrors? 

Yes »Go To 4 

No »Go To 7 

4. (C16) HEATED MIRROR CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 

Disconnect both mirror connectors. 
With a jumper wire, connect one end to the (C16) Heated Mirror Control 
Output circuit at one mirror connector and the other to a clean chassis 
ground. 
Using a 12-volt test light to battery voltage, probe the (C16) Heated Mir
ror Control Output circuit in the TIPM C10 harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

NOTE: Repeat this test for each outside mirror. 

Does the test light illuminate brightly for each mirror circuit? 

Yes »Go To 5 

No »Repair the excessive resistance in the (C16) Heated Mirror 
Control Output circuit. 
Periorm the BODY VERI F1CATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

5. DISCONNECT ONE MIRROR AND RE-CHECK OTC 

~ 
~ "\ 

7 

16 

22 

MIRROR
OUTSiDe 

REARVlEW
DRM!R 

MODULE

TOTALLY 
INTEGRATED 

POWERC10 

MIRROR-
OUTSIDE 

R£AIMEW

PASSENGeR 

17 

81cfe719 

NOTE: For this step have only one outside rearview mirror disconnected at a time and re-check OTC's 
Reconnect the TIPM and one outside rearview mirror. 
With the scan tool, erase TIPM DTCs. 
Operate the Rear Defogger Switch several times. 
With the scan tool, read TIPM DTCs. 

Does the scan tool continue to display active DTC B10EO-REAR DEFROST CONTROL CIRCUIT OVER
CURRENT for each mirror? 

Yes »Go To 7 

No »Go To 6 
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6. (Z939) GROUND CIRCUIT 

NOTE: Perform this test on the mirror that caused the code to set. 
Using a 12-volt test light connected to 12-volts, probe the (Z939) ground 

r\ circuit at the mirror connector. 

Does the test light illuminate brightly? 8 .. ' 

Yes » Inspect mirror pigtail wiring and repair or replace mirror as 
necessary. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No » Repair the excessive resistance in the (Z939) Ground cir-
cuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer MIRROR· 

to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
OUTSIDe. 

REARVlEW· 

STANDARD PROCEDURE) DIUVEIII 

7. (C1S) REAR WINDOW DEFOGGER CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 

Disconnect the TIPM C10 if not disconnected. 
Disconnect the Electric Heated Backlite (Power) 1- way connector. 
With a jumper wire, connect one end to the (C1S) Rear Window Defog
ger Control Output circuit at the 1- way connector and the other to a 
clean chassis ground. 

rt\ 
(,<\ 

8 

Using a 12-volt test light to battery voltage, probe the (C1S) Rear Win
dow Defogger Control Output circuit in the TIPM C10 harness connec
tor. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

ili~~~~~~ 
Does the test light illuminate brightly? 

Yes »Go To 8 

No »Repair the excessive resistance in the (C1S) Rear Window 
Defogger Control Output circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

8. CHECKING THE WINDOW GRID AND (Zl) GROUND CIRCUIT 

Turn the ignition off. 
Disconnect the Electric Heated Backlite (Power) 1- way connector. 

1E 

22 

Using a 12-volt test light connected to 12-volts, probe the power terminal at the grid. 

NODULE
TOTALLY 

INTEGIlAT&D 

PoweAC10 

Does the test light illuminate? Compare with a known good vehicle if necessary. 

Yes »Go To 10 

No »Go To 9 

~ID 
:aQ~ 

MAlOR· 

OUT8lDli! 

REARVEW. 

PA88eNGERS1 cfc6e1 

17 

~] 
BACKUTE

HEATED 
(POWER) 

816c8aa5 
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9. (Z1) GROUND CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Electric Heated Backlite (Ground) 1- way connector. 
Using a 12-volt test light connected to 12-volts, probe the (Zl) ground 
circuit at the 1-way connector. 

Does the test light illuminate brightly? 

Yes »Repair the open or excessive resistance in the Rear Win-

No 

dow Defogger Grid. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES
STANDARD PROCEDURE) 

» Repair the open or excessive resistance in the (Zl) Ground 
circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES
STANDARD PROCEDURE) 

10. TOTALLY INTEGRATED POWER MODULE 

, I ~
I'''' 

B+ fi 
IiACKUTE

HEAtED 

(GROUND) 

816c894d 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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HEATED GLASS - SERVICE INFORMAl-ION 

DESCRIPTION 

8G - 21 

CAUTION: Grid lines can be damaged or scraped off with sharp instruments. Care should be taken in clean
ing glass or removing foreign materials, decals or stickers. Normal glass cleaning solvents or hot water 
used with rags or toweling is recommended. 

The optional rear window defogger system l also 
known as electric backlight (EBl), consists of two ver
tical bus bars (1) linked by a series of grid lines (2) 
fired onto the inside surface of the rear window (3). 

The EBl system is turned on or off by a switch 
located in the AlC-heater contror at the center of the 
instrument panel. 

When equipped, the electric backlight (EBl) system is 
controlled by a momentary switch (1) located in the 
AlC-heater control (2) in the instrument panel. When 
the rear window defogger switch is pressed to ON 
with the ignition switch in RUN. the switch sends a 
request signal over the CAN-B Bus to the totally inte
grated power module (TIPM) to energize the internal 
EBl high side driver. When energized, the EBl high 
side driver provides battery current to the rear window 
defogger grid lines and/or the heated side view mir
rors, as equipped. The grid lines heat the glass to help 
clear the rear window and side mirror surfaces of fog 
or frost. 

An amber indicator (3) in the rear window defogger 
switch will illuminate to indicate when the EBl system 
is turned on. 

NOTE: The EBl system turns off automatically 
after 15 minutes of initial operation. Each follow
ing activation cycle of the EBl system will last 10 
minutes. 

The EBl system will automatically turn off after an initial programmed time interval of about 15 minutes, as long as 
the ignition switch is in RUN. After the initial time interval has expired, if the rear window defogger switch is pressed 
to ON again during the same ignition cycle, the EBl system will automatically turn off after about 10 minutes. The 
EBl system will also turn off if the ignition switch is turned to any position other than RUN or by manually pressing 
the rear window defogger switch a second time. 

Repair of the rear window defogger grid lines, bus bars, terminals or pigtail wires can be accomplished using the 
Mopar® Rear Window Defogger Repair Kit (Part Number 04549275) or equivalent (refer to 8 - ElECTRICAU 
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HEATED GLASS/REAR WINDOW DEFOGGER GRID - STANDARD PROCEDURE - GRID LINE AND TERMINAL 
REPAIR). 

The EBl control system is diagnosed using a scan tool (refer to 8G - Heated Glass Electrical Diagnostics for more 
information). 

DIAGNOSIS AND TESTING 

ELECTRIC BACKLIGHT (EBl) AND HEATED MIRROR SYSTEM 

NOTE: Illumination of the defogger switch indicator lamp does not necessarily mean that electrical current 
is reaching the rear window glass and/or the outside rear view mirror heating grids. 

NOTE: For circuit descriptions and diagrams of the rear window defogger (EBl) and heated mirror systems, 
refer to 8W .. WIRING DIAGRAM INFORMATION. 

Operation of the electrical backlight (EBl) and heated mirror systems can be confirmed by the following: 

1. Use a scan tool and check for diagnostic trouble 
codes (DTCs) related to the AlC-heater control and 
the totally integrated power module (TIPM). If no 
DTCs are found, go to Step 2. If any DTCs are 
found, repair as required, then proceed to Step 2. 

2. Turn the ignition switch to RUN. Set the rear win
dow defogger switch to ON. Rear window defogger 
operation can be checked by feeling the rear win
dow glass, or the heated outside rear view mirror 
glass. A distinct difference in temperature between 
the grid lines (1) and the adjacent clear glass (2) or 
the heated mirror glass should be detected within 3 
to 4 minutes of operation. 

3. If a rear window glass temperature difference is not 
detected, use a 12-volt DC voltmeter (4) and con
tact the rear glass heating grid power feed terminal 
A (3) with the positive lead, and the ground termi
nal B (5) with the negative lead. The voltmeter 
should read battery voltage. If the voltmeter does 
not read battery voltage, check the following: 

• Confirm the ignition switch is in RUN. 
• Confirm the rear window defogger switch is ON. 

+ 

81388f19 

• Confirm the EBl feed wire is connected to the heating grid positive terminal and that there is continuity 
between the TIPM and the heating grid. 

• Confirm the EBl ground wire is connected to the heating grid negative terminal and that there is continuity to 
ground. 

• When diagnosing a heated mirror concern, check the heated mirror circuit fuse located in the TIPM. The fuse 
must be tight in the receptacle and all electrical connections must be secure. 

4. If broken defogger grid lines or bus bars are suspected. use a 12-volt DC voltmeter and contact the rear glass 
heating grid ground terminal B with the negative lead and each rear glass heating grid line at its mid-point with 
the positive lead. The voltmeter should read approximately 6 volts at each grid line mid-point. If the voltmeter 
does not read approximately 6 volts, repair the open grid line(s) or bus bar(s) (refer to 8 - ELECTRICAL/HEATED 
GLASS/GRID-REAR WINDOW DEFOGGER - STANDARD PROCEDURE). 

5. If the operation of the EBl system and/or the heated mirror system has been verified but the defogger LED 
indicator does not illuminate, replace the AlC-heater control (refer to 24 - HEATING & AIR CONDITIONING/CON
TROlS/AiC HEATER CONTROL - REMOVAL). 
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GRID-REAR WINDOW DEFOGGER 

STANDARD PROCEDURE 

GRID LINE AND TERMINAL REPAIR 

WARNING: Materials contained in the Repair Kit (Part Number 04549275) may cause ,kin or eye irritation. 
The kit contain~ epoxy resin and amine type hardener, which are harmful if swallowed. Avoid contact with 
the skin and eyes. For skin contact, wash the affected areas with soap and water. For contact with the eyes, 
flush with plenty of water. Do not take internally. If taken internally, induce vomiting and call a physician 
immediately. Use with adequate ventilation. Do not use near fire or flame. Contains flammable solvents. 
Keep out of the rea"Ch of children. Failure to follow the warnings may result 111 serious or fatal injury. 

Repair of the rear glass' heating grid lines, bus bars, terminals or pigtail wires can be accomplished using the 
Mopar® Rear Window Defogger Repair Kit (Part Number 04549275) or equivalent. 

1. Mask the repair area with masking tape (3) so that 
the conductive epoxy can be applied neatly. Extend 
the epoxy 'application onto the grid line (2) or the 
bus bar on each side of the break (1). 

2. FoUow the instructions in the repair kit for preparing 
the damaged area. 

3. Remove the package separator clamp and mix the 
two conductive epoxy components thoroughly 
within the packaging. Fold the package in half and 
cut the center corner to dispense the epoxy. 

4. Apply the epoxy through the slit in the masking 
tape or template. Overlap both ends of the break 
by at least 19 millimeters (0.75 inch). 

5. For a terminal or pigtail wire replacement, mask the 

CD 

PRl509A 

adjacent areas so the epoxy can be extended onto the adjacent grid line as well as the bus bar. Apply a thin 
layer of, epoxy to the area where the terminal or pigtail wire was fastened and onto the adjacent grid line. 

6. Apply a thin layer of conductive ~poxy to the terminal or bare wire end of the pigtail and place it in the proper 
, location on the bus bar. To prevent the terminal or pigtail wire from moving while the epoxy is curing, it must be 

,wedged or clamped. 

7. Carefully remove the masking tape or template. 

CAUTION: Do not allow the glass surface to exceed 2040 C (4000 F) when using a heat gun, 'or the glass 
may fracture. 

8. Allow ·the epoXy to cure 24 hours at room temperature, or carefully use a heat gun for 15 minutes. When using 
a heat gun, hold it approximately 25.4 centimeters (10 inches) from the repair and do not allow the glass surface 
to exceed 2040 C (400° F). 

9. After the conductive epoxy is properly cured, remove the wedge or clamp from the terminal or pigtail wire. 

10. Connect the wire harness leads to the grid terminals or pigtail wires and verify EBl operation. 
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SWITCH-REAR WINDOW DEFOGGER 

DESCRIPTION 
The switch for the rear window defogger (EBl) system 
(1) is integrated into the NC-heater control (2), which 
is located in the center of the instrument panel. When 
the rear window defogger switch is pressed to ON, a 
request signal is sent on the CAN-B Bus to the totally 
integrated power module (TI PM) to operate the EBl 
system. 

When the high side driver in the totally integrated 
power module (TIPM) is energized, current is directed 
to the rear defogger grid lines and to the heated side 
view mirrors. The grid lines heat the glass to help 
clear the surface of fog or frost. 

OPERATION 
An amber indicator will illuminate when the rear window defogger switch is activated. When activated, the switch 
sends a request signal to the to the totally integrated power module (TIPM) to energize the internal EBl high side 
driver to provide battery current to the rear window defogger grid lines and to the heated side view mirrors. 

NOTE: The EBl system turns off automatically after 15 minutes of initial operation. Each following activa
tion cycle of the EBL system will last 10 minutes. 

The EBl system will be automatically turned off after an initial programmed time interval of about 15 minutes, as 
long as the ignition switch is in RUN. After the initial time interval has expired, if the rear window defogger switch is 
pressed to ON again during the same ignition cycle, the EBl system will automatically turn off after about 10 min
utes. The EBl system will automatically shut off if the ignition switch is turned to any position other than RUN, or it 
can be turned off manually by pressing the rear window defogger switch a second time. 

The rear window defogger switch is diagnosed using a scan too/ (refer to 24 - HVAC Electrical Diagnostics for more 
information) . 

The rear window defogger switch and the rear window defogger indicator cannot be repaired and the NC-heater 
control must be replaced if found inoperative or damaged (refer to 24 - HEATING & AIR CONDITIONING/CON
TROlS/CONTROl-NC HEATER --REMOVAL). 
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HEA-rED MIRRORS - SERVIC-E INFORMATION 

DESCRIPTION 
Electrically heated outside rear view mirrors (1) are 
optional on some models. Vehicles with this option 
can be visually identified by the International Control 
and Display Symbol icon for rear window defogger (2), 
which appears on the lower inboard corner of each 
outside rear view mirror glass. 

The heated mirror system operates in concert with the 
rear window defogger (EBl) system and is controlled 
by the rear window defogger switch located on the 
AlC-heater control in the instrument panel. An amber 
indicator lamp in the rear window defogger switch will 
illuminate to indicate when the system is ON. 

The heated mirror system will automatically turn off 
after an initial programmed time interval of about 15 
minutes, as long as the ignition switch is in RUN. After 
the initial time interval has expired, if the rear window 
defogger switch is pressed to ON again during the 
same ignition cycle, the heated mirror system will 
automatically turn off after about 10 minutes. The 

80be4615 

heated mirror system will also turn off if the ignition switch is turned to any position other than RUN or by manually 
pressing the rear window defogger switch a second time. 

Circuit protection for the heated mirror system is provided by a fuse located in the totally integrated power module 
(TIPM). 

OPERATION 
When equipped, the heated mirror system is activated when the rear window defogger (EBl) system is turned on 
(refer to 8 - ELECTRICAUHEATED GLASS - OPERATION). When the heated mirror system is activated, an electric 
heater grid located behind the glass of each of the outside rear view mirror becomes energized and produces heat 
to help clear the mirror of ice, snow, or fog. 

If the outside mirror heating grids are both inoperative, (refer to 8 - ElECTRICAUHEATED GLASS - DIAGNOSIS 
AND TESTING) in this group. If only one of the outSide mirror heating grid is inoperative, (refer to 8 - ElECTRICAU 
POWER MIRRORS - DIAGNOSIS AND TESTING). 

The heating grid behind each outside mirror glass cannot be repaired and the mirror glass must be replaced if found 
inoperative or damaged (refer to 23 - BODY/EXTERIOR/GlASS-SIDE VIEW MIRROR - REMOVAL). 
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HEATED SEATS - SERVICE INFORMATION 

DESCRIPTION 

WARNING: The front passenger seat assembly contains critical components that affect the front passenger 
airbag deployment. Correctly functioning front passenger seat components are critical for the Occupant 
Classification System (OCS) to properly classify the front passenger and calculate the proper airbag deploy
ment. Unapproved modifications or service procedures to the front passenger seat assembly, its related 
components, or trim cover may inadvertently change the airbag deployment in case of a frontal crash. This 
could result in death or serious injury to the front seat passenger if the vehicle is involved in an accident. 
The following requirements must be strictly adhered to: 
• Do not modify the front passenger seat assembly or components in any way. 
• Do not modify the front seat center console or center position seat in any way. 
• Do not use prior or future model year seat trim covers not designated for the specific model being 

repaired. Always use the correct seat trim cover specified for the vehicle. 
• Do not replace the seat trim cover with an aftermarket trim cover. 
• Do not add a secondary trim cover other than those approved by DaimlerChrysler/Mopar. 
• At no time should any Supplemental Restraint System (SRS) component or SRS related component or 

fastener be modified or replaced with any part except those which are approved by DaimlerChryslerlMo
par. 

Vehicles with the heated seat option can be visually 
identified by the two heated seat switches located in 
the center stack of the instrument panel. The heated 
seat system allows the driver and front seat passen
ger to select from two different levels of electrical seat 
heating (HI/LO). The heated seat system for this vehi
cle includes the following major components: 

• Heated Seat SwitchlModule - Two heated seat 
switch/modules are used per vehicle, including 
two Light-Emitting Diode (LED) indicator lamps 
for heat level indication. One switch/module for 
the driver and one for the passenger front seats. 
The switch/modules contain the solid state elec
tronic control and diagnostic logic circuitry for the 
heated seat system. The switch/modules are 
mounted in the front center floor console. 

• Heated Seat Elements - Four heated seat ele
ments are used per vehicle, one for each front 
seat back and one for each front seat cushion. 

814411Df 

The elements are integral to the individual front seat and seat back cushions and cannot be removed from the 
cushions. once installed at the factory. 

OPERATION 

The heated seat system operates on battery current received through a fuse in the Totally Integrated Power Module 
(TIPM). Fused ignition switch output (run) circuits are used, so that the heated seat system will only operate when 
the ignition switch is in the On position. The heated seat system will turn Off automatically whenever the ignition 
switch is turned to any position except On. 

A Heated Seat Switch/Module is used to control the heated seat system. The switch/module responds to heated 
seat switch/module button input and ignition switch status inputs by controlling the 12v output to the front seat heat
ing elements through integral solid-state relays. 

When either of the heated seat switch/module buttons are depressed the heating element for the selected seat is 
energized. Amber Light Emitting Diodes (LEOS) on the side of each switch/module indicate the level of heat in use: 
Two LEDs are illuminated for high, one for low; and none for off. Pressing the switch/module button once will select 
high-level heating. Pressing the button a second time will select lOW-level heating. Pressing the button a third time 
will shut the heating elements off. 
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The heated seat switch/module energizes an integral solid-state relay, which supplies battery current to the heating 
elements. When high-temperature heating is selected, the heaters provide a boosted heat level during the first four 
minutes of operation after heating is activated. The heat output then drops to the normal high-temperature level. If 
high-level heating is selected, the control system will automatically switch to the low level after two hours of con
tinuous operation. At that time, the number of illuminated LEDs changes from two to one, indicating the change. 
Operation on the low setting will continue indefinitely until the switch/module button is pushed to turn the system off. 

The system will automatically turn off the heating elements if it detects an OPEN or LOW short in the heating ele
ment circuit. 

DIAGNOSIS AND TESTING 

HEATED SEAT SYSTEM 

There are two methods of diagnosing the heated seat system. The "HEATED SEAT SYSTEM SELF-DIAGNOSIS" is 
to be performed when the system is inoperative and one or more of the heated seat switch/module Light Emitting 
Diode (LED) indicator lamps are flashing. The "HEATED SEAT SYSTEM BASE DIAGNOSIS" is to be performed 
when the system is inoperative and no LEOs are flashing or lighting when the switch/module buttons are pressed. 

HEATED SEAT SYSTEM SELF-DIAGNOSIS 

NOTE: Before testing the individual components in the heated seat system, check the vehicles battery 
open-circuit voltage and charging system performance. If the vehicles electrical system is defective or weak 
it may not be suppling sufficient energy to operate the heated seat system. 

The heated seat system is capable of performing some self-diagnostics. The following table depicts the various 
monitored failures which will be reported to the vehicle operator or technician by trashing the individual heated seat 
switch/module Light Emitting Diode (LED) indicator lamps. Refer to the Heated Seat System Self-Diagnosis table for 
failure identification. The driver side heated seat switch/module indicator lamps will flash jf a failure occurs in the 
driver side heated seat, and the passenger side heated seat switch/module indicator lamps will flash for a passen
ger side heated seat failure. If a monitored heated seat system failure occurs, the switch/module indicator lamps will 
flash at a pulse rate of about one-half second on, followed by about one-half second off for a duration of about one 
minute after the switch/module for the faulty heated seat ;s depressed in either the Low or High direction. This 
process will repeat every time the faulty heated seat switch/module is actuated until the problem has been cor
rected. 

Before testing the individual components in the heated seat system, check the vehicles battery open-circuit voltage 
and charging system performance. If the vehicles electrical system is defective or weak it may not be suppling suf
ficient energy to operate the heated seat system. 

For complete circuit diagrams, refer to the appropriate wiring information. The wiring information includes wir
ing diagrams, proper wire and connector repair procedures, details of wire harness routing and retention, connector 
pin-out information and location views for the various wire harness connectors, splices and grounds. 

Heated Seat System Self-Diagnosis Table 

Heated Seat System Self-Diagnosis 

Switch/Module Switch/Module 
Monitored Failure High Indicator Low Indicator 

Lamp Lamp 

Heated Seat 
Flashing Flashing 

Element Shorted 

Heated Seat 
Flashing Off 

Element Open 

Only One Heated 
Seat Element Off Flashing 

Open 

Diagnostic logic is buift into the heated seat switch/module to help locate the problem by the most efficient me~ns 
possible. Anytime a problem is suspected, locate the diagnosis and testing procedure for the component in question 



8G - 30 HEATED SEATS - SERVICE INFORMATION ------------- DR 

and follow the steps until the specific problem is located and resolved. Once the problem is thought to be corrected, 
verify correct system operation. If the heated seat system is functioning correctly return the vehicle to service. 

If a problem could not be verified such as not finding anything wrong when following the diagnostic procedure, this 
is a good indication that a INTERMITTENT problem may be present. You must then attempt to find the intermittent 
problem, such as moving the heating element within the seat while testing continuity or wiggling the wire harness's/ 
electrical connectors under the seat while testing continuity. Always, eliminate all other potential problems before 
attempting to replace the heated seat switch/module. 

HEATED SEAT SYSTEM BASE DIAGNOSIS 

NOTE: Before testing the individual components in the heated seat system, check the vehicles battery 
open-circuit voltage and charging system performance. If the vehicles electrical system is defective or weak 
it may not be suppling sufficient energy to operate the heated seat system. 

For complete circuit diagrams, refer to the appropriate wiring Information. The wiring information includes wir
ing diagrams, proper wire and connector repair procedures, details of wire harness routing and retention, connector 
pin-out information and location views for the various wire harness connectors, splices and grounds. 

PRELIMINARY TEST 

• If a single LED indicator lamp for one heated seat switch/module does not operate and the heated seat ele
ments heat, replace the switch with the inoperative indicator lamp (Refer to 8 - ELECTRICAUHEATED SEATSI 
SEAT SWITCH - REMOVAL). 

• If both LED indicator lamps for a heated seat switch/module operate, but the heated seat elements do not 
heat, (Refer to 8 - ELECTRICAUHEATED SEATS/HEATED SEAT ELEMENT - DIAGNOSIS AND TESTING) to 
check the suspect heated seat elements. If the elements test OK, proceed to Step 1. 

• If both seats (driver and passenger) fail to heat and the indicator lamps on the heated seat switch/modules for 
both seats fail to operate, test the heated seat fuses in the Integrated Power Module (IPM). If the heated seat 
fuses check OK, go to Step 1. 

DRIVER HEATED SEAT SWITCHIMODULE 

1. Remove the heated seat switch/modules, (Refer to 
8 - ELECTRICAUHEATED SEATS/SEAT SWITCH 
- REMOVAL). 

2. Connect the battery negative cable. 

3. Turn the ignition to the "RUN" position. 

4. Check for battery voltage on terminals 4 and 6 of 
the switch/module connector of the inoperative 
seat. Battery voltage should be present on both ter
minals. If OK go to Step 5. If NOT OK repair the 
open or shorted fused B(+) circuit as required. 

5. Check for continuity between ground terminal 1 of 
the switch/module connector of the inoperative seat 
and a good ground. If OK go to Step 6. If NOT OK, 
repair the open or shorted ground circuit as 
required. 

6. Check for continuity between the heated seat ele
ment supply circuit terminal 3 of the switch/module 
connector of the inoperative seat and the heated 

D 
D 

B18b2dc4 

s~at .element ~onnector of the inoperative seat. If OK go to Step 7. If NOT OK, repair the open or shorted supply 
circuit as required. 

7. Perform the heated seat element diagnosis for the inoperative seat. (Refer to 8 - ELECTRICAL/HEATED SEATSI 
HEATED SEAT ELEMENT - DIAGNOSIS AND TESTING) to check the suspect heated seat elements. If the ele
ments test OK, replace the inoperative heated seat switch/module, (Refer to 8 - ELECTRICAUHEATED SEATSI 
SEAT SWITCH - REMOVAL) for the appropriate procedure. If NOT OK, replace the inoperative heated se!it 
element, (Refer to 8 - ELECTRICAUHEATED SEATS/HEATED SEAT ELEMENT - REMOVAL) for the appropriate 
procedure. 
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PASSENGER HEATED SEAT SWITCH/MODULE 

1. Remove the heated seat switch/modules, (Refer to 
8 a ELECTRICAUHEATED SEATS/SEAT SWITCH 
- REMOVAL). 

2. Connect the battery negative cable. 

3. Turn the ignition to the "RUN" position. 

4. Check for battery voltage on terminals 4 and 6 of 
the switch/module connector of the inoperative 
seat. Battery voltage should be present on both tera 
minals. If OK go to Step 5. If NOT OK repair the 
open or shorted fused B(+) circuit as required. 

5. Check tor continuity between ground terminal 1 of 
the switch/module connector of the inoperative seat 
and a good ground. If OK go to Step 6. If NOT OK, 
repair the open or shorted ground circuit as 
required. 

6. Check for continuity between the heated seat ele
ment supply circuit terminal 3 of the switch/module 
connector of the inoperative seat and the heated 

D 
D 

~--I1 

seat element connector of the inoperative seat. If OK go to Step 7. If NOT OK, repair the open or shorted supply 
circuit as required. 

7. Perform the heated seat element diagnosis for the inoperative seat. (Refer to 8 - ELECTRICAUHEATED SEATS/ 
HEATED SEAT ELEMENT - DIAGNOSIS AND TESTING) to check the suspect heated seat elements. If the ele
ments test OK, replace the inoperative heated seat switch/module, (Refer to 8 - ELECTRICAUHEATED SEATS/ 
SEAT SWITCH - REMOVAL) for the appropriate procedure. If NOT OK, replace the inoperative heated seat 
element, (Refer to 8 - ELECTRICAUHEATED SEATS/HEATED SEAT ELEMENT - REMOVAL) for the appropriate 
procedure. 
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HEATER-SEAT ELEMENT 

DESCRIPTION 
Vehicles equipped with the optional heated seat system have two, carbon fiber heated seat elements, located in 
each front seat. One heating element is used for each seat cushion and another for each seat back. 

Each of the heated seat element consists of multiple heating circuits operating in parallel throughout the carbon fiber 
element. The heated seat elements are captured between the leather trim cover and the seat cushion assembly. If 
a malfunction occurs in one or more of the individual carbon fiber circuits, the others will continue to provide heat. 

The heated seat elements cannot be repaired. If found to be damaged or inoperative, a new heating element 
assembly must be installed. 

OPERATION 
One end of the heated seat element is connected to ground at all times through a splice under the seat. Battery 
current is directed to the other end of the heated seat element by the heated seat switch/module. The heated seat 
switch/module will energize the heated seat element when the heated seat switch/module button is depressed in the 
Low or High position. 

As electrical current passes through the heated seat element, the resistance of the wire used in the element dis
perses some of the electrical current in the form of heat. The heat produced by the heated seat element then radi
ates through the underside of the seat cushion and seat back trim covers, warming the seat cover and its occupant. 

DIAGNOSIS AND TESTING 

HEATED SEAT ELEMENT 
Refer to the appropriate wiring information for 
complete circuit schematic or connector pin-out 
information. 

The wire harness connectors (2&3) for the heating 
elements are located under the seat (1). 

NOTE: When checking heated seat elements for 
continuity, be certain to move the heating element 
being checked. Moving the element, such as sit
ting in the seat will eliminate the possibility of an 
intermittent open in the element which would only 
be evident if the element was in a certain position. 
Failure to check the element in various positions 
could result in an incomplete test. 

1. Locate and disconnect the seat electrical connec
tor. 

2. Check the resistance between the circuit leading in 
and out of the suspect heated seat element. The 
resistance should be between 3.8 - 4.8 ohms for a 
seat cushion element and 4.3 - 5.4 ohms for a seat 
back element. If OK, (Refer to 8 - ELECTRICAU 

811c4f26 

HEATED SEATS - DIAGNOSIS AND TESTING). If not OK, replace the inoperative heated seat element. 
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REMOVAL 

NOTE: Do not remove the factory installed heating 
elements (3) from the seat or seat back cushions. 
The original element is permanently attached and 
cannot be removed without permanent damage. 
The replacement heating element is designed to 
be applied directly on top of the inoperative fac
tory installed heating element. 

1. Disconnect and isolate the negative battery cable. 

2. Remove the appropriate seat cushion, (Refer to 23 
- BODY/SEATS/SEAT CUSHION - REMOVAL) or 
seat back trim cover, (Refer to 23 - BODY/SEATS/ 
SEAT BACK CUSHION / COVER - REMOVAL). 

3. Disconnect the inoperative heated seat cushion or 
seat back element electrical connectors (2). 

4. Locate the wires leading from the inoperative heat
ing element and cut them off flush with the edge of 
the original heating element. 

INSTALLATION 
1. Peel off the adhesive backing on the back of the 

replacement heating element (2) and stick directly 
on top of the factory installed heating element (1). 

CAUTION: During the Installation of the replace
ment heating element, be careful not to fold or 
crease the element assembly. Folds or creases will 
cause premature failure. 

8Qc91d10 

8Oc91c12 
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2. Connect the new heating element electrical con-
nectors (3&4). 

3. Connect the battery negative cable. 

4. Verify heated seat system operation. 

5. Install the appropriate seat cushion, (Refer to 23 -
BODY/SEATS/SEAT CUSHION - INSTALLATION) 
or seat back trim cover, (Refer to 23 - BODY/ 
SEATS/SEAT BACK CUSHION / COVER -
INSTALLATION). 

, . 
NOTE: Make certain the seat wire harness i~ cor
rectly routed through the seat and,seat back. The 
excess wire between the cushion and back ele
ments should be securely tucked between the rear 
of the cushion foam and the rear carpet flap of the 
trim cover. 

8Oc91d46 



DR ------------- HEATED SEATS - SERVICE INFORMATION 8G - 35 

SWITCH/MODULE-HEATED SEAT 

DESCRIPTION 

Momentary contact push button switch/modules mounted in the instrument panel center bezel operate the heated 
seat system. Each heated seat switch/module has two Light-Emitting Diode (LED) indicator lamps, which indicate 
the selected level (Low or High) of the seat heater. Pressing the switch/module button initiates heat. Heat remains 
on until switched off or until the ignition is turned off. If switched off by the ignition, a switch/module button must be 
pressed to restart heating. 

The switch/modules contain the solid state electronic control and diagnostic logic circuitry for the heated seat sys
tem. If any of the heated seat elements are inoperative or damaged one or more of the LED lamps in the switch/ 
module for the effected seat will flash. 

The LED indicator lamps in each heated seat switch/module cannot be repaired. If the LED lamps are faulty or 
damaged, or the switch/module is inoperative or damaged the individual heated seat switch/module assembly must 
be replaced. (Refer to 8 - ELECTRICAUHEATED SEATS/SEAT SWITCH - REMOVAL) for the switch/module 
replacement procedure. 

OPERATION 
A Heated Seat Switch/Module is used to control the heated seat system. The heated seat switch/modules receive 
battery current through a fused ignition switch output (run) circuit when the ignition switch is in the On position. The 
switch/module responds to heated seat switch/module button input and ignition switch status inputs by controlling 
the 12v output to the front seat heating elements through integral solid-state relays. 

When either of the heated seat switch/module buttons are depressed the heating element for the selected seat is 
energized. Amber Light Emitting Diodes (LEDS) on the side of each switch/module indicate the level of heat in use: 
Two LEOs are illuminated for high, one for low, and none for off. Pressing the switch/module button once will select 
high-level heating. Pressing the button a second time will select low-level heating. Pressing the button a third time 
will shut the heating elements off. 

The heated seat switch/module energizes an integral solid-state relay, which supplies battery current to the heating 
elements. When high-temperature heating is selected, the heaters provide a boosted heat level during the first four 
minutes of operation after heating is activated. The heat output then drops to the normal high-temperature level. If 
high-level heating is selected, the control system will automatically switch to the low level after two hours of con
tinuous operation. At that time, the number of illuminated LEOs changes from two to one, indicating the change. 
Operation on the low setting will continue indefinitely until the switch/module button is pushed to turn the system off. 

REMOVAL 
1. Disconnect and isolate the battery negative cable. 

2. Remove the instrument panel center bezel, (Refer to 23 - BODY/INSTRUMENT PANEUINSTRUMENT PANEL 
CENTER BEZEL - REMOVAL). 

3. Disconnect the switch/module electrical connectors. 

4. Using an appropriate flat bladed tool, remove the heated seat switch/module from the bezel. 

INSTALLATION 
1. Align the tabs of the switch/module to the instrument panel center bezel and gently push together until the tabs 

are securely in place. 

2. Connect the switch/module electrical connectors. 
3. Install the instrument panel center bezel, (Refer to 23 - BODY/INSTRUMENT PANEUINSTRUMENT PANEL 

CENTER BEZEL - INSTALLATION). 

4. Connect the battery negative cable. 

5. Verify heated seat system operation. 



DR----------------------------------------------HORN 8H~1 

HORN 

TABLE OF CON-rEI\lTS 

page page 

HORN SYSTEM .. ELECRICAl DIAGNOSTICS . .... 1 HORN SYSTEM .. SERVICE INFORMATION ..... 20 

HORN SYSTEM • ELECRICAL DIAGNOSTICS 

TABLE OF CONTENTS 

HORN SYSTEM .. ELECRICAL DIAGNOSTICS 
DIAGNOSIS AND TESTING 

82336-HORN CONTROL CIRCUIT LOW 

page 

(TIPM) ..................................... 3 
82337-HORN CONTROL CIRCUIT HIGH 

(TIPM) ..... , ........... '" ................. 6 

page _ 

B2338-HORN CONTROL CIRCUIT OPEN 
(TIPM) ..................................... 9 

82339 - HORN SWITCH STUCK CCN ....... 13 
82371-HORN CONTROL CIRCUJT 

OVERCURRENT (TIPM) .................... 16 



8H • 2 HORN SYSTEM - ELECRICAL DIAGNOSTICS ----------- DR 

HORN SYSTEM - ELECRICAL ·DIAGNOS1-ICS 

DIAGNOSIS AND TESTING 



,/ 

DR ------------ HORN SYSTEM .. ELECRICAL DIAGNOSTICS 8H .. 3 

82336-HORN CONTROL CIRCUIT LOW (TIPM) 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts . 

• Set Condition: 
A shorted low condition on the Horn Control Output circuit 

Possible Causes 

(X21) HORN CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 

(X22) HORN CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. VERIFY DTC B2336-HORN CONTROL CIRCUIT LOW IS ACTIVE 

With the scan tooL erase TIPM DTCs. 
Operate the Horn Switch several times. 
With the scan tool, read TIPM DTCs. 

Does the scan tool display active DTC B2336-HORN CONTROL CIRCUIT LOW? 

Yes »Go To 2 

No »Check for an intermittent condition by inspecting the related wiring harness for chafed, pierced, pinched, 
and partially broken wires. Also, inspect the related connectors for broken, bent, corroded, or contami· 
nated terminals. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. HORN CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 

Turn the ignition off 
Disconnect both horn connectors. 
Disconnect the C10 TI PM harness connector. 
Measure the resistance between ground and the Horn Control Output 
circuits at both horn connectors. 

Is the resistance below 100 ohms? 

Yes »Repair the Horn Control Output circuit for a short to ground. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 
HORN-NO.2 

816cb328 



DR ------------ HORN SYSTEM - ElECRICAl DIAGNOSTICS 8H - 5 

3. HORN 

Connect the C10 TIPM harness connector. 
Turn the ignition on, engine not running. 
Using the scan tool under the TIPM Actuators, actuate the Horn. 
With a 12-volt test light connected to ground, probe the Horn Control 
Output circuit at the Horn connectors. 

Does the test light illuminate brightly and flash on and off? 

Yes »Replace the Horn(s) as necessary per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 4 

4. TOTALLY INTEGRATED POWER MODULE 

~-NO.l HORH..ffO.2 

816cb32c 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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B2337-HORN CONTROL CIRCUIT HIGH (TIPM) 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. 

• Set Condition: 
A shorted high condition in the (X21 )/(X22) Horn Control Output circuit. 

Possible Causes 

(X21) HORN CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE 

(X22) HORN CONTROL OUTPUT CIRCUIT SHORTED TO BATIERY VOLTAGE 

EXCESSIVE RESISTANCE IN THE HORN OR (Z298)/(Z299) GROUND CIRCUIT FOR THE HORN 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. CHECK FOR ACTIVE DTC 82337 - HORN CONTROL CIRCUIT HIGH IN THE TIPM 

Turn the ignition on. 
With the scan tool, record and erase DTC's 
Operate the Horn Switch several times. 
With the scan tool, read DTC's. 

Does the scan tool display active DTC 82337- HORN CONTROL CIRCUIT HIGH? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and-connectors. 

2. CHECKING THE HORNS 

Turn the ignition off. 

NOTE: Do the following steps for each horn. 
Disconnect the Horn connectors. 

Connect a jumper from ground to the ground terminal at the horn. 
Momentarily jumper 12-volts to the other terminal at the horn. 

Did both horns operate properly? 

Yes »Go To 3 

No »Replace the Horn(s) as necessary. 

Perlorm the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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3. (Z298)/(Z299) GROUND CIRCUIT OPEN 

Using a ~ 2-~olt test light connected to 12-volts, probe the (Z298)/(Z299) 
ground CircUit at both horn connector(s). 

Does the test light illuminate brightly? 

Yes »Go To 4 

No » Repair the open or excessive resistance in the (Z298)/ 
(Z299) Ground circuit. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES _ 
STANDARD PROCEDURE) 

HORNoffO.1 

4. (X21)/(X22) HORN CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE 

Turn the ignition off 

Disconnect the C10 TIPM harness connector. 
Turn the ignition on. 

Measure the voltage of (X21 )/(X22) Horn Control Output circuits to 
ground. 

Is there any voltage present? 

Yes »Repair the short to battery voltage in the (X21 )/(X22) Horn 
Control Output circuit. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 5 

5. TOTALLY INTEGRATED POWER MODULE 

HORN.foIO.' 

ItOItN-foIO.2 

816cb992 

HORH .... O.2 

B16cbged 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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B2338-HORN CONTROL CIRCUIT OPEN (TIPM) 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts . 

• Set Condition: 
An open condition on the (X21 )/(X22) Horn Control Output circuit. 

Possible Causes 

TERMINAL DAMAGE OR CORROSION 

(X21) HORN CONTROL OUTPUT CIRCUIT OPEN 

(X22) HORN CONTROL OUTPUT CIRCUIT OPEN 

(Z298)/(Z299) GROUND CIRCUIT OPEN 

HORN 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. CHECK FOR ACTIVE DTC B2338-HORN CONTROL CIRCUIT OPEN 

Turn the ignition on. 
With the scan tool. record and erase DTC's 
Operate the horn switch several times. 
With the scan tool. read DTC's. 

Does the scan tool display active DTC B2338-HORN CONTROL CIRCUIT OPEN? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide. inspect the wiring and connectors. 

2. VISUAL AND PHYSICAL CONNECTOR AND TERMINAL INSPECTION 

Turn the ignition off. 
Inspect the following connector terminal condition. Check for signs of corrosion build up or damage that would com· 
promise the terminal to controller pin connector. 
Disconnect the horn connectors. 
Disconnect the C10 TIPM harness connector. 
Visually inspect the wiring harness. Look for any chafed, pierced. pinched or partially broken wires hidden in the 
wire insulation. 

Were any of the above conditions found? 

Yes »Repair or replace as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 
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3. (X21 )/(X22) HORN CONTROL OUTPUT CIRCUIT OPEN 

Turn the ignition off. 
Measure the resistance of the (X21)/(X22) Horn Control Output circuits 
between the C10 TIPM harness connector and the Horn connectors. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the (X21 )/(X22) Horn Control Output circuit for an 
open. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

4. CHECKING THE HORN 

Turn the ignition off. 

NOTE: Do the following steps for each horn. 
Disconnect the Horns connectors if not disconnected. 
Connect a jumper from ground to the ground terminal at the horn. 
Momentarily jumper 12-volts to the other terminal at the horn. 

Did both horns operate properly? 

Yes »Go To 5 

H0AN4tO.1 

_1'1!1) 

POWEIlCl0 

B16cc03c 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

No »Replace the Horn{s) as necessary. 

5. (Z298)1(Z299) GROUND CIRCUIT OPEN 

Using a 12-volt test light connected to 12-volts, probe the (2298)/(Z299) 
ground circuit at the connectors. 

Does the test light illuminate brightly? 

Yes »Go To 6 

No »Repair the (2298)/(2299) Ground circuit for an open. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

NORN-HO.2 

B16cb992 
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6. TOTALLY INTEGRATED POWER MODULE 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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• When Monitored: 
Continuously . 

• Set Condition: 
The Cluster senses the Horn Switch Sense circuit is grounded for greater than 50 seconds. 

HORN SWITCH 

CLOCKSPRING 

Possible Causes 

(X3) HORN SWITCH SENSE CIRCUIT SHORTED TO GROUND 

CLUSTER 

Diagnostic Test 

1. VERIFY DTC 82339 - HORN SWITCH STUCK IS ACTIVE 

With the scan tool, erase CCN DTCs. 
Operate the Horn Switch several times. 
Wait 1 minute. 
With the scan tool, read CCN DTCs. 

Does the scan tool display active DTe 82339 - HORN SWITCH STUCK? 

Yes »Go To 2 

No »Check for an intermittent condition by inspecting the related wiring harness for chafed, pierced, pinched, 
and partially broken wires. Also, inspect the related connectors for broken, bent, corroded, or contami
nated terminals. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. HORN SWITCH 

WARNING: Turn the ignition off, disconnect the battery and wait two minutes before proceeding. 

WARNING: Do not place an intact undeployed airbag face down on a hard surface, the airbag will propel 
into the air if accidentally deployed, and could results in serious or fatal injury. 
Remove the Driver Airbag in accordance with the Service information. 
Disconnect the Horn Switch harness connector. 

NOTE: Before proceeding, thoroughly inspect the wiring harness and connectors between the Horn Switch 
for a short to ground or to any other circuit. 
Measure the resistance between the (X3) Horn Switch Sense circuit and the horn switch pigtait ground (include the 
metal casing at the back side of the Airbag) at the 2 - way connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Horn Switch in accordance with the Service Information. 

No »Go to 3 
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3. CLOCKSPRING 

Disconnect the Clockspring C1 connector. 

With the scan tool, erase CCN OTCs. 
Wait 1 minute. 
With t~& ~can tool, read CCN OTCs. 

Does the scan tool display active DTC 82339 • HORN SWITCH 
STUCK? 

Yes »Go To 4 

No »"Replace the Clockspring in accordance with the Service 
Information. 
Perform. BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

4. (X3) HORN SWITCH SIGNAL CIRCUIT SHORT TO GROUND 

Disconnect the Cluster C3 connector. 
Measure the resistance between ground and the (X3) Horn Switch cir
cuit. 

Is the resistance below 5.0 ohms? 

Yes 

No 

» Repair the (X3) Horn Switch circuit for a short to ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Cluster in accordance .wittl the Service Informa
tion. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

CLOCKSPRING C1 

818d08b4 

14 

816dOadc 
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82371-HORN CONTROL CIRCUIT OVERCURRENT (TIPM) 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts . 

• Set Condition: 
An overcurrent condition in the (X21 )/(X22) Horn Control Output circuit. 

Possible Causes 

TERMINAL DAMAGE OR CORROSION 

(X21) HORN CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 

(X22) HORN CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 

EXCESSIVE RESISTANCE (Z298)/(Z299) GROUND CIRCUIT 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. CHECK FOR ACTIVE DTC 82371 HORN CONTROL CIRCUIT OVERCURRENT 

Turn the ignition on. 
With the scan tool, record and erase DTC's 
Operate the Horn Switch several times. 
With the scan tool, read DTC's. 

Does the scan tool display active DTC B2371-HORN CONTROL CIRCUIT OVERCURRENT? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 

2. VISUAL AND PHYSICAL CONNECTOR AND TERMINAL INSPECTION 

Turn the ignition off. 
Inspect the following connector terminal condition. Check for signs of corrosion build up or damage that would com
promise the terminal to controller pin connector. 
Disconnect the Horn connectors. 
Disconnect the C10 TIPM harness connector. 

Visually inspect the wiring harness. Look for any chafed, pierced, pinched or partially broken wires hidden in the 
wire insulation. 

Were any of the above conditions found? 

Yes »Repair or replace as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 
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3. (X21)/(X22) HORN CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 

With a jumper wire, connect one end to the (X21) Horn Control Output 
circuit at the Horn connector and the other to a clean chassis ground. 
Using a 12-volt test light connected to battery voltage. probe the (X21) 
Control Output circuit in the C10 TIPM harness connector. 

NOTE: Follow the previous steps for the (X22) Horn Control Circuit 
also. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes »Go To 4 

No »Repair the excessive resistance in the Horn Control Output 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

4 .. CHECKING THE HORN 

Turn the ignition off. 

NOTE: Do the following steps for each horn. 
Disconnect the Horn connectors if not disconnected. 
Connect a jumper from ground to the ground terminal at the horn. 
Momentarily jumper 12-volts to the other terminal at the horn. 

Did the horn(s) operate properly? 

Yes »Go To 5 

No »Replace the Horn(s) as necessary. 

_.1 ~2 

816cd6ea 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

5.. (Z298)/(Z299) GROUND CIRCUIT OPEN 

Using a 12-volt test light connected to 12-volts, probe the (2298)/(2299) 
ground circuit at both horn connectors. 

Does the test light illuminate brightly? 

Yes »Go To 6 

No »Repair the open or excessive resistance in the (Z298)1 
(2299) Ground circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

~. 
~ ~ 

HOAfoI.oHO.1 HORN.ftO.2 

816cb992 
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6. TOTALLY INTEGRATED POWER MODULE 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire"' harness arid connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. , 
Perform the BODY VERIFICATION- TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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HORN SYSTEM • SERVICE INFORMATION 
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HORN SYSTEM - SERVICE INFORMATION 

DESCRIPTION 
The dual-note horn system features two electromagnetic horn units. The horn system includes the following major 
components: 

• Horn - The two horns are located on the left side of the engine compartment below the Totally Integrated 
Power Module (TIPM) . 

• Horn Switch - The horn switch is molded into the driver airbag trim cover. 

OPERATION 
The horn system operates on battery current received through a fuse in the Totally Integrated Power Module (TIPM). 
The horn system circuit is designed so that the system will remain operational, regardless of the ignition switch 
position. 

DIAGNOSIS AND TESTING 

HORN SYSTEM 
The most reliable, efficient, and accurate means to diagnose the horn system requires the use of a scan 
tool and the proper Diagnostic Procedures information. 

Refer to the appropriate wiring information. 

In most cases, any problem involving continually sounding horns can be quickly alleviated by removing the horn 
fuse from the Totally Integrated Power Module (TIPM). 

WARNING: Disable the airbag system before attempting any steering wheel, steering column, seat belt ten
sioner, side airbag, or instrument panel component diagnosis or service. Disconnect and isolate the battery 
negative (ground) cable, then wait two minutes for the airbag system capacitor to discharge before per
forming further diagnosis or service. This is the only sure way to disable the airbag system. Failure to take 
the proper precautions could result in accidental airbag deployment and possible personal injury. 
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HORN 

REMOVAL 
1. Disconnect and isolate the battery negative cable. 

2. Disconnect the wire harness connectors (1) from 
the horns (2). 

3. Remove mounting bolt (3) and remove horns. 

INSTALLATION 
1. Position horns (2). Install and tighten mounting bolt 

(2). 

2. Connect wire harness connectors (1). 

3. Connect battery negative cable. 

80cf()c8b 

80cfOcBb 
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SWITCH-HORN 

DESCRIPTION 
The horn switch is serviced as a unit with the driver airbag trim cover. The horn switch can not be serviced sepa
rately. For service procedures, (Refer to a . ELECTRICAURESTRAINTS/DRIVER AIRBAG - DISASSEMBLY). 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
The TIPM will set this DTC within 500ms if the Ignition Run/Start circuit voltage is less than the expected 
value. 

Possible Causes 

(F12) FUSED IGNITION SWITCH OUTPUT (RUN-START) SHORTED TO GROUND 

(F201) FUSED IGNITION SWITCH OUTPUT (RUN-START) SHORTED TO GROUND 

(F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) SHORTED TO GROUND 

(F21) FUSED IGNITION SWITCH OUTPUT (RUN-START) SHORTED TO GROUND 

OCCUPANT RESTRAINT CONTROLLER 

PASSENGER AIRBAG ON/OFF SWITCH 

POWERTRAIN CONTROL MODULE 

SENTRY KEY REMOTE ENTRY MODULE 

INSIDE REARVIEW MIRROR 

TRANSFER CASE SELECTOR SWITCH 

PASSENGER DOOR LOCK SWITCH 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. CHECK FOR ACTIVE DTC 

With the scan tool, read the DTCs. 
Cycle the ignition switch from off to on, leaving the ignition off for a minimum of 30 seconds. 
With the scan tool, read the DTCs. 

Does the scan tool display this DTC as active? 

Yes »Go To 2 

No »If the DTC is stored, check for an intermittent condition. Using the wiring diagram/schematic as a guide, 
visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 

2. CHECK (F201) CIRCUIT FOR A SHORT TO GROUND 

Remove fuse number 21. 
With the scan tool, read DTCs. 

Did the DTC changed from active to stored? 

Yes »Go To 6 

No »Go To 3 
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3. CHECK (F202) CIRCUIT FOR A SHORT TO GROUND 

Remove fuse number 28. 
With the scan tool, read DTCs. 

Did the DTC changed from active to stored? 

Yes »Go To 9 

No »Go To 4 

4. CHECK (F21) CIRCUIT FOR A SHORT TO GROUND 

Remove fuse number 29. 
With the scan tool, read DTCs. 

Did the DTC changed from active to stored? 

Yes »Go To 11 

No »Go To 5 

5. (F12) FUSED IGNITION SWITCH OUTPUT (RUN-START) SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the TIPM C3 and C10 harness connectors 
Measure the resistance between ground and the (F12) Fused Ignition 
Switch Output (Run-Start) circuit. 

Is the resistance below 10K ohms? 

Yes »Repair the (F12) Fused Ignition Switch Output (Run-Start) 

No 

circuit for a short to ground. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the TIPM in accordance with the service informa
tion. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

18 

22 
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16 

MODULE· 
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IHT!OAAT!D 
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11 
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6. OCCUPANT RESTRAINT CONTROLLER 

WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the ORC C2 harness connector 
Turn the ignition on. 
Reconnect the battery. 
With the scan tool, read DTCs. 

Does the scan tool display this DTC as active? 

Ves »Go To 7 

No » Replace the ORC in accordance with the service informa
tion. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

7. PASSENGER AIRBAG ON/OFF SWITCH 

Disconnect the Passenger Airbag ON/OFF Switch 
With the scan tool, read DTCs. 

Does the scan tool display this DTC as active? 

Yes »Go To 8 

No »Replace the Passenger Airbag Switch in accordance with 
the service information. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

~~K ._' 
SWlTCH-

PAUeNGER 

AlRBAG ONIOFF 

816a0195 

816a01a9 
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8. (F201) FUSED IGNITION SWITCH OUTPUT (RUN-START) SHORTED TO GROUND 

Disconnect the TIPM CB harness connector. 

Measure the resistance between ground and the (F201) Fused Ignition 
Switch Output (Run-Start) circuit. 

Is the resistance below 10K ohms? 

Yes »Repair the (F201) Fused Ignition Switch Output (Run-Start) 

No 

circuit for a short to ground. 

Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUI;:LECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the TtPM in accordance with the service infonna
tion. 
Periorm BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

9. POWERTRAIN CONTROL MODULE 

Disconnect the PCM C1 harness connector. 
With the scan tool, read DTCs. 

Does the scan tool display this DTC as active? 

Yes »Go To 10 

No »Repair the PCM in accordance with the service information. 

Perform BODY VERIFICATION TEST VER 1 (Refer to B -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

MODULE. 

TOTALLY 

INTIORATED 
POWERC8 

MODULE· 

POWERTRAIN 

CONTROLC1 

(NGC) 

816a022a 

816a01b7 
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10. (F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) SHORTED TO GROUND 

Disconnect the TIPM C3 harness connector. 
Measure the resistance between ground and the (F202) Fused Ignition 
Switch Output (Run-Start) circuit. 

Is the resistance below 10K ohms? 

Yes »Repair the (F202) Fused Ignition Switch Output (Run-Start) 
circuit for a short to ground. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Replace the TIPM in accordance with the service informa-
tion. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

11. INSIDE REARVIEW MIRROR 

Disconnect the Inside Rearview Mirror harness connector. 
With the scan tool, read DTCs. 

Does the scan tool display this DTC as active? 

Yes »Go To 12 

No »Repair the Inside Rearview Mirror in accordance with the 
service information. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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1 2. TRANSFER CASE SELECTOR SWITCH 

Disconnect the Transfer Case Selector Switch harness connector. 
With the scan tool, read DTCs. 

Does the scan tool display this DTC as active? 

Yes »Go To 13 

No »Repair the Transfer Case Selector Switch in accordance 
with the service information. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

13. PASSENGER DOOR LOCK SWITCH 

Disconnect the Passenger Door Lock Switch harness connector. 
With the scan tool, read DTCs. 

Does the scan tool display this DTC as active? 

Yes »Go To 14 

No »Repair the Passenger Door Lock Switch in accordance with 
the service information. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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14. (F21) FUSED IGNITION SWITCH OUTPUT (RUN-START) SHORTED TO GROUND 

Disconnect the TIPM C3 harness connector. 
Measure the resistance between ground and the (F21) Fused Ignition 
Switch Output (Run-Start) circuit. 

Is the resistance below 10K ohms? 

Yes »Repair the (F21) Fused Ignition Switch Output (Run-Start) 

No 

circuit for a short to ground. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the TIPM in accordance with the service infroma
tion. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

8 

17 

POWERC3 

816a0283 
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B2122-IGNITION RUN CONTROL 1 CIRCUIT LOW 

16 

22 
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MODUL!· 
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20 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
The TIPM will set this code when a short to ground condition is detected on the Ignition Run Control 1 circuit. 

Possible Causes 

(F504) FUSED IGNITION SWITCH OUTPUT (RUN) SHORTED TO GROUND 

(F100) FUSED IGNITION SWITCH OUTPUT (RUN) SHORTED TO GROUND 

OCCUPANT RESTRAINT CONTROLLER 

PASSENGER HEATED SEAT SWITCH 

DRIVER HEATED SEAT SWITCH 

ADJUSTABLE PEDALS SWITCH 

TIPM 

Diagnostic Test 

1 . CHECK FOR ACTIVE DTC 

With the scan tool, read the active DTC. 
Cycle the ignition switch from off to on, leaving the ignition off for a minimum of 30 seconds. 
With the scan tool, read the active DTC. 

Does the scan tool display this DTC as active? 

Ves »Go To 2 

No »If the DTC is stored, check for an intermittent condition. Using the wiring diagram/schematic as a guide, 
visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 

2. OCCUPANT RESTRAINT CONTROLLER 

WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the ORC C2 harness connector 
Turn the ignition on. 
Reconnect the battery. 
With the scan tool, read DTCs. 

Does the scan tool display active DTC-B2122-IGNITION RUN 
CONTROL 1 CIRCUIT LOW? 

Yes »Go To 3 

No »Replace the ORC in accordance with the service informa-
tion. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

--~IIT 
816a05dc 
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3. PASSENGER HEATED SEAT SWITCH 

Turn the ignition off. 
Disconnect the Passenger Heated Seat Switch. 
Turn the ignition on. 
With the scan tool, read DTCs. 

Does the scan tool display active DTC·B2122-IGNITION RUN 
CONTROL 1 CIRCUIT LOW? 

Yes » Go To 4 

No » Replace the Passenger Heated Seat Switch in accordance 
with the service information. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

4. DRIVER HEATED SEAT SWITCH 

Turn the ignition off. 
Disconnect the Driver Heated Seat Switch. 
Turn the ignition on. 
With the scan tool, read DTCs. 

Does the scan tool display active DTC-B2122-IGNITION RUN 
CONTROL 1 CIRCUIT LOW? 

Yes » Go To 5 

No » Replace the Driver Heated Seat Switch in accordance with 
the service information. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

5. ADJUSTABLE PEDALS SWITCH 

Turn the ignition off. 
Disconnect the Adjustable Pedals Switch. 
Turn the ignition on. 
With the scan tool, read DTCs. 

Does the scan tool display active DTC-B2122-IGNITION RUN 
CONTROL 1 CIRCUIT LOW? 

Yes » Go To 6 

No » Replace the Adjustable Pedals Switch in accordance with 
the service information. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

3 

6 
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6. (FS04) FUSED IGNITION SWITCH OUTPUT (RUN) SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the TIPM C3 harness connector. 
Measure the resistance between ground and the (F504) Fused Ignition 
Switch Output (Run) circuit. 

Is the resistance below 10K ohms? 

Yes »Repair the (F504) Fused Ignition Switch Output (Run) circuit 
for a short to ground. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 7 

7. (F100) FUSED IGNITION SWITCH OUTPUT (RUN) SHORTED TO GROUND 

Disconnect the TIPM C8 harness connector. 

Measure the resistance between ground and the (F100) Fused Ignition 
Switch Output (Run) circuit. 

Is the resistance below 10K ohms? 

Yes »Repair the (F100) Fused Ignition Switch Output (Run) circuit 

No 

for a short to ground. 
Perform BODY VERIFICATION rEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the TIPM in accordance with the service informa
tion. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

MODULE. 
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INTEGRATED 
POWERC3 

MODULE

TOTAll.Y 

INTEGRATED 
POWERCa 

8 

17 

818a05f3 

7 

816a05f7 
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B2123-IGNITION RUN CONTROL 1 CIRCUIT HIGH 

16 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
The TIPM will set this code when a short to ground condition is detected on the Ignition Run Control 1 circuit. 

Possible Causes 

(F504) FUSED IGNITION SWITCH OUTPUT (RUN) SHORTED TO GROUND 

(F100) FUSED IGNITION SWITCH OUTPUT (RUN) SHORTED TO GROUND 

OCCUPANT RESTRAINT CONTROLLER 

PASSENGER HEATED SEAT SWITCH 

DRIVER HEATED SEAT SWITCH 

ADJUSTABLE PEDALS SWITCH 

TIPM 

Diagnostic Test 

1. CHECK FOR ACTIVE DTC 

With the scan tool, read the active DTC. 
Cycle the ignition switch from off to on, leaving the ignition off for a minimum of 30 seconds. 
With the scan tool, read the active DTC. 

Does the scan tool display this DTC as active? 

Yes »Go To 2 

No »If the DTC is stored, check for an intermittent condition. Using the wiring diagram/schematic as a guide. 
visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 

2. OCCUPANT RESTRAINT CONTROLLER 

WARNING: To avoid personal injury or death, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the ORC C2 harness connector 
Turn the ignition on. 
Reconnect the battery. 
With the scan tool, read DTCs. 

Does the scan tool display active DTC-B2122-IGNITION RUN 
CONTROL 1 CIRCUIT LOW? 

Yes »Go To 3 

No » Replace the ORC in accordance with the service informa
tion. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

l' 

819a2b02 
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3. PASSENGER HEATED SEAT SWITCH 

Turn the ignition off. 
Disconnect the Passenger Heated Seat Switch. 
Turn the ignition on. 
With the scan tool, read DTCs. 

Does the scan tool display active DTC-B2122-IGNITION RUN 
CONTROL 1 CIRCUIT LOW? 

Ves »Go To 4 

No »Replace the Passenger Heated Seat Switch in accordance 
with the service information. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

4. DRIVER HEATED SEAT SWITCH 

Turn the ignition off. 
Disconnect the Driver Heated Seat Switch. 
Turn the ignition on. 
With the scan tool, read DTCs. 

Does the scan tool display active DTC-B2122-IGNITION RUN 
CONTROL 1 CIRCUIT LOW? 

Yes »Go To 5 

No »Replace the Driver Heated Seat Switch in accordance with 
the service information. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

5. ADJUSTABLE PEDALS SWITCH 

Turn the ignition off. 
Disconnect the Adjustable Pedals Switch. 
Tum the ignition on. 
With the scan tool, read DTCs. 

Does the scan tool display active DTC-B2122-IGNITION RUN 
CONTROL 1 CIRCUIT LOW? 

Yes »Go To 6 

No »Replace the Adjustable Pedals Switch in accordance with 
the service information. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

BWlTCH· 
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PA88I!NG£R 

5 4 
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6 
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6. (F504) FUSED IGNITION SWITCH OUTPUT (RUN) SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the TIPM C3 harness connector. 
Measure the resistance between ground and the (F504) Fused Ignition 
Switch Output (Run) circuit. 

Is the resistance below 10K ohms? 

Yes »Repair the (F504) Fused Ignition Switch Output (Run) circuit 
for a short to ground. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 7 
7 

18 

22 

7. (F100) FUSED IGNITION SWITCH OUTPUT (RUN) SHORTED TO GROUND 

Disconnect the TIPM C8 harness connector. 
Measure the resistance between ground and the (F100) Fused Ignition 
Switch Output (Run) circuit. 

Is the resistance below 10K ohms? 

Yes »Repair the (F100) Fused Ignition Switch Output (Run) circuit 

No 

for a short to ground. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the TIPM in accordance with the service informa
tion. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B212F-IGNITION RUN/ACC CONTROL CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
The TI PM will set this code when a short to ground condition is detected on the Ignition Run/ Acc circuit. 

Possible Causes 

(F983) FUSED IGNITION SWITCH OUTPUT (RUN/ACC) SHORTED TO GROUND 

(F984) FUSED IGNITION SWITCH OUTPUT (RUN/ACC) SHORTED TO GROUND 

INSTRUMENT PANEL POWER OUTLET 

DRIVER SEAT BELT TENSION REDUCER 

TIPM 

Diagnostic Test 

1. CHECK FOR ACTIVE DTC 

With the scan tool, read the active DTC. 
Cycle the ignition switch from off to on, leaving the ignition off for a minimum of 30 seconds. 
With the scan tool, read the active DTC. 

Does the scan tool display this DTC as active? 

Ves »Go To 2 

No »If the DTC is stored, check for an intermittent condition. Using the wiring diagram/schematic as a guide, 
visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 

2. INSTRUMENT PANEL POWER OUTLET 

Turn the ignition off. 
Disconnect the Instrument Panel Power Outlet. 
Turn the ignition on. 
With the scan tool, read DTCs. 

Does the scan tool display active DTC-B212F-IGNITION RUNI 
ACC CONTROL CIRCUIT LOW? 

Yes »Go To 3 

No »Replace the Instrument Panel Power Outlet in accordance 
with the service information. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) POWER OUTLET· 

INSTRUMENT PANEL 

816a03a9 
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3. DRIVER SEAT BELT TENSION REDUCER 

Turn the ignition off. 
Disconnect the Driver Seat Belt Tension Reducer. 
Turn the ignition on. 
With the scan tool, read DTCs. 

Does the scan tool display active DTC-B212F-IGNITION RUNI 
ACC CONTROL CIRCUIT LOW? 

Yes »Go To 4 

No »Replace the Driver Seat Belt Tension Reducer in accor-
dance with the service information. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

4. (F983) FUSED IGNITION SWITCH OUTPUT (RUN/ACC) SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the TIPM C3 harness connector. 
Measure the resistance between ground and the (F983) Fused Ignition 
Switch Output (Run/Ace) circuit. 

Is the resistance below 10K ohms? 

Yes »Repair the (F983) Fused Ignition Switch Output (Run/Acc) 
circuit for a short to ground. 

Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 5 
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5. (F984) FUSED IGNITION SWITCH OUTPUT (RUN/ACC) SHORTED TO GROUND 

Measure the resistance between ground and the (F984) Fused Ignition 
Switch Output (Run/Acc) circuit. 

Is the resistance below 10K ohms? 

Yes »Repair the (F984) Fused Ignition Switch Output (Run/Ace) 

No 

circuit for a short to ground. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the TIPM in accordance with the service informa
tion. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

7 

16, 

22 
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B2184-IGNITION UNLOCK RUN/START CONTROL CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
The TIPM will set this code when a short to ground condition is detected on the (F1) Fused Ignition Switch 
Output (Off/Run/Start) circuit. 

Possible Causes 

(F1) FUSED IGNITION SWITCH OUTPUT (OFF/RUN/START) CIRCUIT SHORTED TO GROUND 

INSTRUMENT CLUSTER 

TIPM 

Diagnostic Test 

1. CHECK FOR ACTIVE DTC 

With the scan tool, read the active DTC. 
Cycle the ignition switch from off to on, leaving the ignition on for a minimum of 10 seconds. 
With the scan tool, read the active DTC. 

Does the scan tool display this DTC as active? 

Ves »Go To 2 

No »If the DTC is stored, check for an intermittent condition. Using the wiring diagram/schematic as a guide, 
visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 

2. INSTRUMENT CLUSTER 

Turn the ignition off. 
Disconnect the Instrument Cluster C3 harness connector. 
Turn the ignition on. 
With the scan tool, read DTCs. 

Does the scan tool display active DTC-B2184-IGNITION 
UNLOCK RUN/START CONTROL CIRCUIT LOW? 

Ves »Go To 3 

No » Replace the Instrument Cluster in accordance with the ser
vice information. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

CLUSTERC3 

81ge2b5c 
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3. (F1) FUSED IGNITION SWITCH OUTPUT (OFF/RUN/START) CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Disconnect the TIPM C1 harness connector. 
Measure the resistance between ground and the (F1) Fused Ignition 
Switch Output (Off/Run/Start) circuit. 

Is the resistance below 10K ohms? 

Yes »Repair the (F1) Fused Ignition Switch Output (Off/Run/Start) 

No 

circuit for a short to ground. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the TIPM in accordance with the service informa
tion. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B2188 .. IGNITION START CONTROL CIRCUIT LOW 
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I TOTALLY 
I I --, ELECTRONICS IITECIIATED 
I 1 IpOWEI 

I 1 IGNITION I I 
1 

SWITCH 
I OUTPUT 1 1 
I 1- _ ~START)_ J I 
L.. ___ I _____ .J 

0000000 

14 DO DODD D 

10DULE· 
TOTALLY 

IITEGRATED 
POWER C7 

14 C7 

T751 
20 
YL 

26 t CU. 

T751 
20 
Yl 

301 C1 
I - - -, 10DULE. 
t IGNfTlON I POWEITAIII 
I SWITCH 

OUTPUT I CONTROL 
I (START) I 
L __ _ 

10 

3B 

For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition in the Start position. 

• Set Condition: 
The TIPM detects a short to ground condition in the (F962) Fused Ignition Switch Output (Start) circuit. ' 

Possible Causes 

(T751) IGNITION SWITCH OUTPUT (START) CIRCUIT SHORT TO GROUND 

POWERTRAIN CONTROL MODULE (NGC) 

TIPM 

Diagnostic Test 

1. CHECK FOR ACTIVE DTC 

With the scan tool, record and erase DTC's. 
Cycle the ignition switch from off to on, leaving the ignition on for a minimum of 30 seconds. 
With the scan tool, read the active DTC's. 

Does the scan tool display this DTC as active? 

Yes »Go To 2 

No »If the DTC is stored, check for an intermittent condition. Using the wiring diagram/schematic as a guide, 
visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 
terminals. 

2. POWERTRAIN CONTROL MODULE (NGC) 

Tum the ignition off. 
Disconnect the Powertrain Control Module C1 harness connector. 
Turn the ignition on, wait 30 seconds. 
With the scan tool, read TIPM DTCs. 

Did OTC B2188-IGNITION START CONTROL CIRCUIT LOW 
change from active to stored? 

Yes »Replace the Powertrain Control Module in accordance with 

No 

the service information. 
Perform BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Go To 3 
MODULE

POWERTJlWN 
COMTROL.C1 

(NGe) 

81943888 
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3. (T751) FUSED IGNITION SWITCH OUTPUT (START) CIRCUIT SHORT TO GROUND 

Turn the ignition off. 
Disconnect the TIPM C7 harness connector. 
Measure the resistance between the (T751) Ignition Switch Output 
(START) circuit and ground. 

Is the resistance below 10K ohms? 

Yes »Repair the (T751) Fused Ignition Switch Output (START) 
circuit for a short to ground. 
Peliorm BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Replace the TIPM in accordance with the service informa-
tion. 
Peliorm BODY VERIFICATION TEST VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

DDDClDClD 

~cccccc 

14 MODULE. 

TOTALLY 

MODULE· 
POWERTRAIN 

CONTROLC1 

(NQC) 81943a90 
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82188-IGNITION RUN/START 1 CONTROL CIRCUIT OVERCURRENT 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
Over current condition detected on theFused Ignition Switch Output (Run-Start) circuits. 

TERMINAL DAMAGE OR CORROSION 

TIPM 

Diagnostic Test 

1. CHECK FOR ACTIVE DTC 

With the scan tool, record and erase DTC's. 

Possible Causes 

Cycle the ignition switch from off to on, leaving the ignition off for a minimum of 30 seconds. 
With the scan tool, read the active DTC's. 

Does the scan tool display this DTC as active? 

Yes »Go To 2 

No »If the DTC is stored, check for an intermittent condition. Using the wiring diagram/schematic as a guide, 
visually inspect the related wiring harness connectors. Look for broken, bent, pushed out. or corroded 
terminals. 

2. INSPECT THE TERMINALS,. WIRE HARNESS FOR A CONDITION CAUSING HIGH CIRCUIT 
RESISTANCE 

Using the wiring harness as your guide, inspect the connector terminal for signs of corrosion build up and damage. 
Visually inspect the wiring harness for any chafed, pierced, pinched or partially broken wires hidden in the wire 
insulation. 

Were any ot the above conditions found? 

Yes »Repair as necessary. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Replace the TIPM in accordance with the service information. 
Perlorm BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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IGNITION SYSTEM - SERVICE INFORMA'rION 

SPECIFICATIONS 

TORQUE 

DESCRIPTION 

Camshaft Position Sensor 
- 3.7l, 4.7l & 5.7l Gas 

Engines 

Diesel Engines 

Crankshaft Position 
Sensor - 3.7L & 4.7l 

Crankshaft Position 
Sensor - 5.7l 

Ignition Coil Mounting -
3.7l 

Ignition Coil Mounting -
4.7l *** 

Ignition Coil Mounting -
S.7l 

* Knock Sensor - 3.7l, 
4.7l,5.7l 

Spark Plugs - All 4.7l 
(Upper or lower row) (New 

plugs/gaskets) 

Spark Plugs - All 4.7l 
(Upper or lower row) 
(Used plugs/gaskets) 

** Spark Plugs - 5. 7L 

N·m Ft. Lbs. 
12 -

12 -
28 21 

12 9 

8 -

12 -

7 -

20 15 +/- 2 

27 +/- 3 20 

22 +/- 3 16 

18 (± 3) 13 (± 2) 

In. Lbs. 

106 

106 

20S 

105 

70 

106 

62 

176 

-

-

. 
* Do not apply any sealant, thread-locker or adhesive to bolts. Poor sensor performance may result. 

** Torque critical tapered design. Do not exceed 15 ft. Ibs. 

h* This same bolt is also 
used to mount the intake 
manifold. 

ENGINE FIRING ORDER - 3.7L V-6 
1 - 6 - 5 - 4 - 3 - 2 
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ENGINE FIRING ORDER - 4.7L v-a 
SPARK PLUGS 

ENGINE 

3.7L V-6 

4.7L V-S (Intake/Upper Row) 

INJECTOR INJ. INJ. 
#6 

INJ. 
#8 

PLUG TYPE 

#2 #4 

COIL #2 COIL #4 COIL #6 COIL #8 

~RONTI 
COIL #1 COIL #3 COIL #5 COIL #7 

1b\~\~\61 
INJ. 
#1 

INJ. 
#3 

FIRING ORDER 
1-8-4-3-6-5-7-2 

INJ. 
#5 

ELECTRODE GAP 

INJ. 
#7 

ZFR6F - 11G (NGK) 1.1 mm (0.043 in.) 

FR8TE2 1.0 mm (.040 in.) 

4.7L V-8 (ExhausVLower Row) FR8T1332 (Iridium tip) 1.2mm (0.50 in.) 

5.7L v-s REC14MCC4 1.0 mm (.040 in.) 

6.1L V-8 PLZTRSA-13 1.0 mm (.040 in.) 
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ENGINE FIRING ORDER - 5.7L v-a 
These numbers (2) and (3) can also be found on the 
top of the intake manifold (1) to the right of the throttle 
body. 

IGNITION COIL RESISTANCE - 3.7L 

PRIMARY RESISTANCE 
21-27°C (70-~0°F) 

0.6 - 0.9 Ohms 

IGNITION COIL RESISTANCE - 4.7L 

PRIMARY 
RESISTANCE 21-27°C 

(70-80°F) 

0.6 - 0.9 Ohms 

IGNITION COIL RESISTANCE - 5.7L 

FII~II~G OI~DEI~ 
(~OIL i 8 4 3 6 S 7 2 

_-a.. PLUG G 5 7 2 i B ~ 3 

SECONDARY 
RESISTANCE 21-27°C 

(70-BO°F) 

6,000 - 9,000 Ohms 

SECONDARY 
RESISTANCE 21-27°C 

(70-80°F) 

6,000 - 9,000 Ohms 

PRIMARY RESISTANCE @ 21-27°C (70-80°F) 

0.558 - 0.682 Ohms 
(Plus or Minus 10% @ 70-80° F) 

IGNITION TIMING 
Ignition timing is not adjustable on any engine. 

aOef0707 
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SENSOR-CAMSHAFT POSITION 

DESCRIPTION 

3.7L & 4.7L 
The Camshaft Position Sensor (CMP) (3) is bolted to 
the right-front side of the right cylinder head (2). 

S.7L 
The Camshaft Position Sensor (CMP) (2) is located 
below the generator on the timing chain / case cover 
(1) on the right/front side of engine. 
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S.9U6.7L DIESEL 
The Camshaft Position Sensor (CMP) (1) is located 
below the fuel injection pump. It is bolted to the back 
of the timing gear cover. 

OPERATION 

3.7L 
The Camshaft Position Sensor (CMP) sensor on the 
3.7L (3) contains a hall effect device referred to as a 
sync signal generator. A rotating target wheel (tone
wheel) (4) for the CMP is located at the front of the 
camshaft for the right cylinder head (2). This sync sig
nal generator detects notches (1) located on a tone
wheel. As the tonewheel rotates, the notches pass 
through the sync signal generator. The signal from the 
CMP sensor is used in conjunction with the Crankshaft 
Position Sensor (CKP) to differentiate between fuel 
injection and spark events. It is also used to synchro
nize the fuel injectors with their respective cylinders. 

When the leading edge of the tonewheel notch enters 
the tip of the CMP. the interruption of magnetic field 
causes the voltage to switch high. resulting in a sync 
signal of approximately 5 volts. 

When the trailing edge of the tonewheel notch leaves 
the tip of the CMP, the change of the magnetic field 
causes the sync signal voltage to switch low to 0 
volts. 
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4.7L 
The CMP sensor engine contains a hall effect device 
called a sync signal generator to generate a fuel sync 
signal. This sync signal generator detects notches 
located on a tonewheel. The tonewheel (4) is located 
at the front of the camshaft for the right cylinder head 
(2). As the tonewheel rotates, the notches (1) pass 
through the sync signal generator. The pattern of the 
notches (viewed counter-clockwise from front of 
engine) is: 1 notch, 2 notches, 3 notches, 3 notches, 2 
notches, 1 notch, 3 notches and 1 notch. The signal 
from the CMP sensor is used in conjunction with the 
crankshaft position sensor to differentiate between fuel 
injection and spark events. It is also used to synchro
nize the fuel injectors with their respective cylinders. 

S.7L 
The CMP sensor is used in conjunction with the crank
shaft position sensor to differentiate between fuel 
injection and spark events. It is also used to synchro
nize the fuel injectors with their respective cylinders. 
The sensor generates electrical pulses. These pulses 
(signals) are sent to the Powertrain Control Module 
(PCM). The PCM will then determine crankshaft posi
tion from both the camshaft position sensor and crank
shaft position sensor. 

The tonewheel is located at the front of the camshaft 
(2). As the tonewheel rotates, notches (3) pass 
through the sync signal generator. 

When the cam gear is rotating, the sensor will detect 
the notches. Input voltage from the sensor to the PCM 
will then switch from a low (approximately 0.3 volts) to 
a high (approximately 5 volts). When the sensor 
detects a notch has passed, the input voltage 
switches back low to approximately 0.3 volts. 

81 - 37 
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S.9U6.7L DIESEL 
The Camshaft Position Sensor (CMP) (1) contains a 
hall effect device. A rotating target wheel (tonewheel) 
for the CMP is located on the front timing gear. This 
hall effect device detects notches located on the tone
wheel. As the tonewheel rotates, the notches pass the 
tip of the CMP. 

When the leading edge of the tonewheel notch passes 
the tip of the CMP, the following occurs: The interrup
tion of magnetic field causes the voltage to switch 
high resulting in a signal of approximately 5 volts. 

When the trailing edge of the tonewheel notch passes 
the tip of the CMP, the following occurs: The change 
of the magnetic field causes the signal voltage to 
switch low to 0 volts. 

The CMP provides a signal to the Engine Control 
Module (ECM) at all times when the engine is running. 
The ECM uses the CMP information primarily on 
engine start-up. Once the engine is running, the ECM 
uses the CMP as a backup sensor for engine speed. 
The Crankshaft Position Sensor (CKP) is the primary 
engine speed indicator for the engine after the engine 
is running. 

REMOVAL 

3.7L 
The Camshaft Position Sensor (CMP) (3) is bolted to 
the front/top of the right cylinder head (1). 

1. Disconnect electrical connector at CMP sensor. 

2. Remove sensor mounting bolt (2). 

3. Carefully twist sensor from cylinder head. 

4. Check condition of sensor O-ring. 
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4.7L 
The Camshaft Position Sensor (CMP) (2) is bolted to 
the front/top of the right cylinder head (1). 

1. Raise and support vehicle. 

2. Disconnect electrical connector (4) at CMP sensor. 

3. Remove sensor mounting bolt (3). 

4. Carefully twist sensor from cylinder head. 

5. Check condition of sensor O-ring. 

S.7L 
The Camshaft Position Sensor (CMP) (3) is located on 
right side of timing gear/chain cover below generator 
(1 ). 

1. Disconnect electrical connector (3) at CMP sensor. 
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2. Remove sensor mounting bolt (3). 

3. Carefully twist sensor (2) from timing gear/chain 
cover. 

4. Check condition of sensor O-ring. 

5.9U6.7L DIESEL 
The Camshaft Position Sensor (CMP) on the diesel 
engine is located below the fuel injection pump (1). It 
is bolted to the back of the timing gear cover. 

1. Disconnect electrical connector (5) at CMP sensor. 

2. Remove sensor mounting bolt (6). 

3. Carefully twist sensor from timing gear cover. 

4. Check condition of sensor a-ring. 
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INSTALLATION 

3.7L 
1. Clean out machined hole in cylinder head. 

2. Apply a small amount of engine oil to sensor 
a-ring. 

3. Install sensor (3) into cylinder head (1) with a slight 
rocking and twisting action. 

CAUTION: Before tightening sensor mounting bolt, 
be sure sensor is completely flush to cylinder 
head. If sensor is not flush, damage to sensor 
mounting tang may result. 

4. Install mounting bolt (2) and tighten to 12 N·m (106 
in. Ibs.). 

5. Connect electrical connector to sensor. 

4.7L 
1. Clean out machined hole in cylinder head. 

2. Apply a small amount of engine oil to sensor 
a-ring. 

3. Install sensor (2) into cylinder head (1) with a slight 
rocking action. Do not twist sensor into position as 
damage to a-ring may result. 

CAUTION: Before tightening sensor mounting bolt, 
be sure sensor is completely flush to cylinder 
head. If sensor is not flush, damage to sensor 
mounting tang may result. 

4. Install mounting bolt (3) and tighten to 12 N·m (106 
in.lbs.). 

5. Connect electrical connector to sensor. 

81 - 41 
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S.7L 
1. Clean out machined hole in timing gear/chain 

cover. 

2. Install sensor (2) into timing gear/chain cover with 
a slight rocking action. Do not twist sensor into 
position as damage to O-ring may result. 

CAUTION: Before tightening sensor mounting bolt, 
be sure sensor is completely flush to timing gearl 
chain cover. If sensor is not flush, damage to sen
sor mounting tang may result. 

3. Install mounting bolt (3) and tighten to 12 N·m (106 
in.lbs.). 

4. Connect electrical connector to sensor. 

S.9U6.7L DIESEL 
The CMP (1) is located on the back of the timing gear 
cover. 

1. Clean out machined hole in back of timing gear 
cover. 

2. Apply a small amount of engine oil to sensor 
o-ring. 

3. Install sensor into timing gear cover with a slight 
rocking action. Do not twist sensor into position as 
damage to o-ring may result. 

CAUTION: Before tightening sensor mounting bolt, 
be sure sensor is completely flush to back of tim
ing chain cover. If sensor is not flush, damage to 
sensor mounting tang may result. 

4. Install mounting bolt and tighten to 12 N·m (106 
in.lbs.). 

5. Connect electrical connector to sensor. 



-
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COIL-IGNITION 

REMOVAL 

3.7L 
An indiyidual ignition coil (1) is used for each spark 
plug. The coil fits into machined holes ,in the cylinder 
head. A mounting stud/nut secures each coil to the top 
of the intake r-nanifold. The bottom of -,the coil is 
equipped with a rubber boot to seal the spark plug to 
the coil. Inside ~ach rubber, boot is a -' spring. The 
spring is used for a mechanical contact between the 
coil and the top of the spark plug. These' rubber boots 
and springs are a permanent part of the coil and are 
not serviced separately. An, O-ring (2) is used to seal 
the coil at the' opening into the cylinder head. 

1. Depending on which coil is being removed. the 
throttle body air intake tube or intake box may 
need to be removed to gain access to coil. 

2; Disconnect electrical connector from coil by push
. ing downward on release lock on top of connector 

and pull connector from coil. 
3. Clean area at base of coil with compressed air 

'before removal. 

4. Remove coil mounting nut (2) from mounting stud. 
5. Carefully pull up coil from cylinder head opening 

with a slight twisting action. 
6. Remove coil from vehicle. 

81l!107ac1 
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4.7L v-a 
An individual ignition coil (1) is used for each pair of 
spark plugs. Each coil attaches directly to the top of 
the eight upper bank of spark plugs. Secondary 
cables (3) connect each coil to the eight lower bank 
of spark plugs. The coils themselves fit into machined 
holes in the cylinder head. Each coil also has its own 
individual electrical connector (2). Note: The bolt 
used to mount the ignition coil is also the same 
bolt used to mount the intake manifold. If replac
ing either one, or, all eight coils, check and 
re-torque all eight bolts. 

A mounting bolt (3) secures each coil to the top of the 
intake manifold. The bottom of the coil is equipped 
with a rubber boot (4) to seal the spark plug (5) to the 
coil. Inside each rubber boot is a spring. The spring is 
used for a mechanical contact between the coil and 
the top of the upper bank of spark plugs. These rub
ber boots and springs are a permanent part of the coil 
and are not serviced separately. The rubber boot (4) is 
also used to seal the coil at the opening into the cyl
inder head. 



DR ------------ IGNITION SYSTEM • SERVICE INFORMATION 81 . 45 

1. Depending on which coil is being removed, the 
throttle body air intake tube or intake box may 
need to be removed to gain access to coil. 

2. Disconnect electrical connector (2) from coil by 
pushing downward on release lock on top of con
nector and pull connector from coil. 

3. Disconnect secondary cable (3) at coil. 

4. Clean area at base of coil with compressed air 
before removal. 

5. Remove coil mounting bolt (3). 

6. Carefully pull up coil assembly (2) from cylinder 
head opening with a slight twisting action. This will 
help to disengage rubber boot (4) from spark plug 
(5). 

7. Remove coil from engine. 
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S.7L 
1. Disconnect the electrical connector (1) from coil 

(3). 

2. Clean area at base of coil with compressed air 
before removal. 

3. Remove two mounting bolts (2) (note that mounting 
bolts are retained to coil). 

4. Carefully pull up coil (1) from valve cover. 
5. Remove coil (1) from vehicle. 

815bb67b 
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INSTALLATION 

3.7L 
1. Using compressed air, blowout any dirt or contam

inants from around top of spark plug. 
2. Check condition of coil O-ring (2) and replace as 

necessary. To aid in coil installation, apply silicone 
to coil O-ring (2). 

3. Position ignition coil (1) into cylinder head opening 
and push onto spark plug. Do this while guiding 
coil base over mounting stud. 

4. Instalt coil mounting stud nut (2). Tighten to 8 N·m 
(70 inJbs). 

5. Connect electrical connector to coil by snapping 
into position. 

6. If necessary, install throttle body air tube. 

81B07ec1 

8127179c 
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4.7L v-a 
1. Using compressed air, blowout any dirt or contam

inants from around top of spark plug. 

2. Check condition of coil rubber boot (4). To aid in 
coil installation, apply silicone based grease such 
as Mopar® Dielectric Grease # J8126688 into spark 
plug end of rubber boot (4). Also apply this grease 
to the top of spark plug (5). 

3. Position ignition coil into cytinder head opening and 
using a twisting action, push onto spark plug. 

4. Tighten coil mounting bolt (3) to 12 N·m (106 
in.tbs.) torque. Note: The bolt used to mount the 
ignition coil is also the same bolt used to 
mount the intake manifold. If replacing either 
one, or, all eight coils, check and re-torque all 
eight bolts. 

5. Connect electrical connector (2) to coil by snapping 
into position. 

6. Connect secondary cable (3) to coil (1). 

7. If necessary. install throttle body air intake tube, or 
intake air box. 

81c7c1aO 
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S.7L 
1. Using compressed air, blowout any dirt or contam

inants from around top of spark plug. 

NOTE: Use dielectric grease on each of the spark 
plug boots before installing the coli. 

2. Position ignition coil (1) into valve cover and push 
onto spark plugs. 

3. Install 2 coil mounting bolts (2). Tighten to 7N·m 
(62 in.lbs.). 

4. Connect electrical connector (1) to coil by snapping 
into position. 

815bb67b 
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SENSOR-KNOCK 

DESCRIPTION 
Two knock sensors are bolted into the cylinder block under the inta,ke manifold 3.7L, 4.7L & 8.3L. 

Two knock sensors are also used with the S.7L. These are bolted into each .side of the cylin~r block (outside) 
under the exhaust manifold. 

OPERATION 
Two knock sensors are used;· one for each cylinder bank. When the knock sensor detects a knock in one of the 
cylinders on the corresponding bank, it sends an input signal to the Powertrain Control Module (PCM). In response, 
the PCM retards ignition timing for all cylinders by a scheduled amount. 

Knock sensors contain a piezoelectric material which constantly vibrates and sends an input voltage (signal) to the 
PCM while the engine operates. As the intensity of the crystal's vibration increases, the knock sensor output voltage 
also increases. 

The voltage signal produced by the knock sensor increases with the amplitude of vibration. The PCM receives the 
knock sensor voltage signal as an input. If the Signal rises above a predetermined level, the PCM will store that 
value in memory and retard ignition timing to reduce engine knock. If the knock sensor voltage exceeds a preset 
value, the PCM retards ignition timing for all cylinders. It is not a selective cylinder retard. 

The PCM ignores knock sensor input during engine idle conditions. Once the engine speed exceeds a specified 
value, knock retard is allowed. . 

Knock retard uses its own short term and long term memory program. 

Long term memory stores previous detonation information in its battery-backed RAM. The maximum authority that 
long term memory has over timing retard can be calibrated. 

Short term memory is allowed to retard timing up to a preset amount under all operating conditions (as long as rpm 
is above the minimum rpm) except at Wide Open Throttle (WOT). The PCM, using short term memory, can respond 
quickly to retard timing when engine knock is detected. Short term memory is lost any time the ignition key is turned 
off. ' 

NOTE: Over or under tightening the sensor mounting bolts will affect knock sensor performance, possibly 
causing improper spark control. Always use the specified torque when installing the knock sensors. 

REMOVAL 

3.7L 
The two knock sensors (1) are bolted into the cylinder 
block under the intake manifold. The two sensors 
share a common wiring harness using one electrical 
connector (3). Because of this, they must be replaced 
as a pair. 

NOTE: The left sensor is identified by an identifi
cation tag (LEFT) (2). It is also identified by a 
larger bolt head. The Powertrain Control Module 
(PCM) must have and know the correct sensor leftJ 
right positions. Do not mix the sensor locations. 

1. Remove intake manifold (Refer to 9 - ENGINE/ 
MANIFOLDS/INTAKE MANIFOLD - INSTALLA
TION). 

2. Disconnect knock sensor dual pigtail harness from 
engine wiring harness. This connection is made 
near rear of engine. 

3. Remove both sensor mounting bolts. Note foam 
strip on bolt threads. This foam is used only to 81904493 
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retain the bolts to sensors for plant assembly. It is not used as a sealant. Do not apply any adhesive, sealant or 
thread locking compound to these bolts. 

4. Remove sensors from engine. 

4.7L 
The two knock sensors (1) are bolted into the cylinder 
block under the intake manifold (3). 

NOTE: The left sensor is identified by an identifi
cation tag (LEFT). It is also identified by a larger 
bolt head. The Powertrain Control Module (PCM) 
must have and know the correct sensor left/right 
positions. Do not mix the sensor locations. 

1. Disconnect knock sensor dual pigtail harness from 
engine wiring harness. This connection is made 
near rear of engine. 

2. Remove intake manifold (Refer to 9 - ENGINEI 
MANIFOLDS/INTAKE MANIFOLD - REMOVAL). 

3. Remove sensor mounting bolts (2). Note foam strip 
on bolt threads. This foam is used only to retain the 
bolts to sensors for plant assembly. It is not used 
as a sealant. Do not apply any adhesive, sealant or 
thread locking compound to these bolts. 

4. Remove sensors (1) from engine. 

S.7L 
Two sensors (1) are used. Each sensor is bolted into 
the outside of cylinder block below the exhaust mani
fold (3). 

1. Raise vehicle. 

2. Disconnect knock sensor electrical connector (5). 

3. Remove sensor mounting bolt (2). Note foam strip 
on bolt threads. This foam is used only to retain the 
bolts to sensors for plant assembly. It is not used ' 
as a sealant. Do not apply any adhesive, sealant or 
thread locking compound to these bolts. 

4. Remove sensor from engine. 



81 - 52 IGNITION SYSTEM - SERVICE INFORMATION ------------ DR 

INSTALLATION 

3.7L 

NOTE: The left sensor is identified by an identifi
cation tag (LEFT) (2). It is also identified by a 
larger bolt head. The Powertrain Control Module 
(PCM) must have and know the correct sensor leW 
right positions. Do not mix the sensor locations. 

1. Thoroughly clean knock sensor mounting holes. 

2. Install sensors (1) into cylinder block. 

NOTE: Over or under tightening the sensor mount
ing bolts will affect knock sensor performance, 
possibly causing improper spark control. Always 
use the specified torque when installing the knock 
sensors. The torque for the knock senor bolt is 
relatively light for an 8 rnm bolt. 

NOTE: Note foam strip on bolt threads. This foam 
is used only to retain the bolts to sensors for 
plant assembly. It is not used as a sealant. Do not 
apply any adhesive, sealant or thread locking 
compound to these bolts. 

3. Install and tighten mounting bolts. lighten to 15 +/- 2 tUbs. (20 N·m) (176 in.lbs). 

4. Connect knock sensor wiring harness to engine harness at rear of intake manifold. 

5. Install intake manifold (Refer to 9 - ENGINE/MANIFOLDS/INTAKE MANIFOLD - INSTALLATION). 

4.7L 

NOTE: The left sensor is identified by an identifi
cation tag (LEFT). It is also identified by a larger 
bolt head. The Powertrain Control Module (PCM) 
must have and know the correct sensor left/right 
positions. Do not mix the sensor locations. 

1. Thoroughly clean knock sensor mounting holes. 

2. Install sensors (1) into cylinder block. 

NOTE: Over or under tightening the sensor mount
ing bolts will affect knock sensor performance, 
possibly causing improper spark control. Always 
use the specified torque when installing the knock 
sensors. The torque for the knock sensor bolt is 
relatively light for an 8 mm bolt. 

NOTE: Note foam strip on bolt threads. This foam 
is used only to retain the bolts to sensors for 
plant assembly. It is not used as a sealant. Do not 

1 

apply any adhesive, sealant or thread locking compound to these bolts. 

3. Install and tighten mounting bolts. Tighten to 15 +/- 2 ft. Ibs. (20 N·m) (176 in.lbs.). 

4. Install intake manifold (Refer to 9 - ENGINE/MANIFOLDS/INTAKE MANIFOLD - INSTALLATION). 

5. Connect knock sensor wiring harness to engine harness (4) at rear of intake manifold. 

81904493 

812717b6 
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5.7L 
1. Thoroughly clean knock sensor mounting hole. 

2. Install sensor (1) into cylinder block {3}. 

NOTE: Over or under tightening the sensor mount
ing bolts will affect knock sensor performance, 
possibly causing improper spark control. Always 
use the specified torque when installing the knock 
sensors. The torque for the knock sensor bolt is 
relatively Ught for an 8 mm bolt (2). 

NOTE: Note foam strip on bolt threads. This foam 
is used only to retain the bolts to sensors for 
plant assembly. It is not used as a sealant. Do not 
apply any adhesive, sealant or thread locking 
compound to these bolts. 

3. Install and tighten mounting bolt {2}. Tighten to 15 
+/- 2 ft. Ibs. (20 N·m) (176 in.lbs.). 

4. Install electrical connector to sensor (5). 
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SPARK PLUG 

REMOVAL 

REMOVAL - 4.7L v-a 
CAUTION: This engine uses TWO DIFFERENT 
types of spark plugs. A total of 16 plugs is used. 
The plugs are mounted in two rows (banks). The 
upper row (5) is used on the intake valve side of 
the cylinder head. The lower row (6) is used on the 
exhaust valve side of the cylinder head. The upper 
row (5) uses Bosch Nickel Yttrium plugs 
#05149050AB. The lower row (6) uses Bosch Iri
dium plugs #05149888AA. DO NOT INTERCHANGE 
THESE PLUGS. 

CAUTION: Do not attempt to clean any of the 
spark plugs. Replace only. 

1. Remove necessary air filter tubing and air intake 
components at top of engine and at throttle body. 

2. To remove the upper row of plugs (5), each individ
ual ignition coil (2) must first be removed. Refer to 
Ignition Coil Removal for procedures. Prior to 
removing ignition coil, spray compressed air around 
coil base at cylinder head. 

3. Prior to removing spark plug, spray compressed air 
into cylinder head opening. This will help prevent 
foreign material from entering combustion chamber. 

CAUTION: Due to tight clearances between UPPER 81c7c572 

row of plugs (5) and cylinder head, a conventional 
deep, thick-wall spark plug socket will not fit. Use a deep, THIN-WALL 5/8" spark plug socket for plug 
removal and installation. 

4. Inspect spark plug condition. 

REMOVAL - EXCEPT 4.7L v-a 
Each individual spark plug is located under each ignition coil. Each individual ignition coil must be removed to gain 
access to each spark plug. Refer to Ignition Coil Removal for procedures. 

1. Remove necessary air filter tubing and air intake components at top of engine and at throttle body. 

2. Prior to removing ignition coil, spray compressed air around coil base at cylinder head. 

3. Prior to removing spark plug, spray compressed air into cylinder head opening. This will help prevent foreign 
material from entering combustion chamber. 

4. Remove spark plug from cylinder head using a quality socket with a rubber or foam insert. Also check condition 
of ignition coil O-ring and replace as necessary. 

5. Inspect spark plug condition. 
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INSTALLATION 

INSTALLATION - EXCEPT 4.7L V-8 

CAUTION: Never use a motorized wire wheel brush to clean spark plugs. Metallic deposits will remain on 
spark plug insulator and will cause plug misfire. 

CAUTION: Do not attempt to clean any of the spark plugs. Replace only. 

1. To aid in coil installation, apply silicone based grease such as Mopare Dielectric Grease # J8126688 into spark 
plug end of ignition coil rubber boots. Also apply this grease to the tops of spark plugs. 

2. Check and adjust spark plug gap with a gap gaug
ing tool (1). Refer to the Spark Plug Specification 
section for plug gap. 

3. Start the spark plug into the cylinder head by hand 
to avoid cross threading. Special care should be 
taken when installing spark plugs into the cylinder 
head spark plug wells. Be sure the plugs do not 
drop into the plug wells as electrodes can be dam
aged. 

Always tighten spark plugs to the specified torque. 
Certain engines use torque sensitive spark plugs. It is 
a good practice to always tighten spark plugs to a 
specific torque. Over tightening can cause distortion 
resulting in a change in the spark plug gap, or a 
cracked porcelain insulator. Refer to Spark Plug 
Torque in the Torque Specification section for specifi
cations. 

4. Install ignition coil(s). Refer to Ignition Coil Installa
tion for procedures. 

5. Install necessary air filter tubing and air intake 
components to top of engine and to throttle body. 

.040 .035 .030 

812717. 
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INSTALLATION - 4.7L V-8 

CAUTION: This engine uses TWO DIFFERENT 
types of spark plugs. A total of 16 plugs is used. 
The plugs are mounted in two rows (banks). The 
upper row (5) is used on the intake valve side of 
the cylinder head. The lower row (6) is used on the 
exhaust valve side of the cylinder head. The upper 
row (5) uses Bosch Nickel Yttrium plugs 
#05149050AB. The lower row (6) uses Bosch Iri
dium plugs #OS149888AA. DO NOT INTERCHANGE 
THESE PLUGS. 

CAUTION: Never use a motorized wire wheel 
brush to clean spark plugs. Metallic deposits will 
remain on spark plug insulator and will cause plug 
misfire. 

CAUTION: Do not attempt to clean any of the 
spark plugs. Replace only. 

1. To aid in coil installation, apply silicone based 
grease such as Mopar® Dielectric Grease # 
J8126688 into spark plug end of rubber boots (4) 
and (7). Also apply this grease to the tops of spark 
plugs (5) and (6). 

2. Check and adjust spark plug gap with a gap gaug
ing tool (1). Refer to the Spark Plug Specification 
section for plug gap. Two different gaps are used. 

3. Start the spark plug into the cylinder head by hand 
to avoid cross threading. Special care should be 
taken when installing spark plugs into the cylinder 
head spark plug wells. Be sure the plugs do not 
drop into the plug wells as electrodes can be dam
aged. 

CAUTION: Due to tight clearances between upper 
row of plugs (5) and cylinder head, a conventional 
deep, thick-wall spark plug socket will not fit. Use 
a deep, THIN-WALL 5/8" spark plug socket for plug 
removal and installation. 

Always tighten spark plugs to the specified torque. 
Certain engines use torque sensitive spark plugs. It is 
a good practice to always tighten spark plugs to a 
specific torque. Over tightening can cause distortion 
resulting in a change in the spark plug gap, or a 
cracked porcelain insulator. Refer to Spark Plug 
Torque in the Torque Specification section for specifi· 
cations. 

4. Install ignition coil(s). Refer to Ignition Coil Installation for procedures. 

.040 .035 .030 

5. Install necessary air filter tubing and air intake components to top of engine and to throttle body. 
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CAPACITOR - IGNITION COIL 

DESCRIPTION 
One coil capacitor (1) is used. It is located in the right
rear section of the engine compartment. 

OPERATION 

80d34c25 

The coil capacitor(s) help dampen the amount of conducted electrical noise to the camshaft position sensor, crank
shaft position sensor, and throttle position sensor. This noise is generated on the 12V supply wire to the ignition 
coils and fuel injectors. 

REMOVAL 
The coil capacitor is located in the right-rear section of 
the engine compartment. It is attached with a mount
ing stud and nut. 

1. Disconnect electrical connector (5) at capacitor. 

2. Remove mounting nut and remove ground strap. 

3. Remove capacitor (1). 

80d34c25 
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INSTALLATION 
1. Position capacitor (1) to mounting stud (2). 

2. Position ground strap (3) to mounting stud (2). 

3. Tighten nut (4) to 7 N·m (60 in. Ibs.) torque. 

4. Connect electrical connector (5) to coil capacitor. 

8Od34c25 
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INSTRUMENT CLUSTER - ELECTRICAL DIAGNOSTICS 

DIAGNOSIS AND TESTING 
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B160A-PANEL DIMMER INPUT CIRCUIT LOW 
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• When Monitored: 
With the Cluster awake . 

• Set Condition: 
Panel Dimmer Input less than 0.5 volts. 

Possible Causes 

(E2) PANEL LAMPS DIMMER SIGNAL CIRCUIT SHORTED TO GROUND 

HEADLAMP SWITCH 

CLUSTER 

Diagnostic Test 

1. CHECK FOR AN ACTIVE DTC 

Turn the ignition on. 

With the scan tool, record and erase DTCs. 
Activate the Panel Dimmer Switch. 

Wait 30 seconds. 
With the scan tool, read DTCs. 

Is the DTC active? 

Yes »Go To 2 

No »The condition that caused this code to set is not present at this time. Check for an intermittent condition 
by inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi
nals. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK OPERATION OF HEADLAMP SWITCH 

Disconnect the Headlamp Switch harness connector. 

With the scan tool, read Cluster DTCs. 

Is the DTC active? 

Yes »Go To 3 

No »Replace the Headlamp Switch in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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3. CHECK THE (E2) PANEL LAMPS DIMMER SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off. 
Disconnect the Cluster C4 harness connector. 
Measure the resistance between ground and the (E2) Panel Lamps 
Dimmer Signal Circuit. 

Is the resistance below 10K ohms? 

Ves »Repair the (E2) Panel Lamps Dimmer Signal Circuit for a 

No 

short to ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 • 
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Cluster in accordance with the service informa
tion. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

4 

5 

10 
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HEADLAMP 
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81c:b1a4c 
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• When Monitored: 
With the Cluster awake. 

• Set Condition: 
Panel Dimmer Input greater than 4.8 volts. 

Possible Causes 

(E2) PANEL LAMPS DIMMER SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(L115) HEADLAMP SWITCH RETURN CIRCUIT SHORTED TO VOLTAGE 

(L 115) HEADLAMP SWITCH RETURN CIRCUIT OPEN 

(E2) PANEL LAMPS DIMMER SIGNAL CIRCUIT OPEN 

HEADLAMP SWITCH 

Diagnostic Test 

1 . CHECK FOR AN ACTIVE DTC 

Turn the ignition on. 
With the scan tool, record and erase DTCs. 
Activate the Panel Dimmer Switch. 
Wait 30 seconds. 
With the scan tool, read DTCs. 

Is the DTC active? 

Yes »Go To 2 

No »The condition that caused this code to set is not present at this time. Check for an intermittent condition 
by inspecting the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi
nals. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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2. CHECK THE (E2) PANEL LAMPS DIMMER SIGNAL CIRCUIT, AND THE (L11S) HEADLAMP SWITCH 
RETURN CIRCUIT FOR A SHORT TO VOLTAGE 

Turn the ignition off. 
Disconnect the Headlamp Switch and Cluster C3, C4 harness connec
tors. 
Turn the ignition on. 
Using a test light, measure for voltage on the (E2) Panet Lamps Dim
mer Signal circuit. 
Using a test light, measure for voltage on the (L 115) Headlamp Switch 
Return circuit. 

Does the test light illuminate brightly? 

Yes »Repair the E2' or the L 115' for a short to voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 

4 

CLUSlERC3 

81cb33f3 

3. CHECK THE OPERATION OF THE PANEL LAMPS DIMMER SWITCH 

Turn the ignition off. 
Reconnect the Cluster C3 and C4 harness connectors. 
Connect a jumper wire at the Headlamp Switch harness connector 
between the (E2) Panel Lamps Dimmer Signal circuit and the (L 11.5) 
Headlamp Switch Return circuit. 
Turn the ignition on. 
With the scan tool, read DTCs. 

Does the Scan tool display-B160A-PANEL DIMMER INPUT CIR
CUIT LOW? 

Yes » Replace the Headlamp Switch in accordance with the ser-
vice information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No » Go To 4 

10 6 

SWITCH· 

HI!ADUMP 

81cb33fd 
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4. CHECK THE (L115) HEADLAMP SWITCH RETURN CIRCUIT FOR AN OPEN 

Tum the ignition off. 
Disconnect the Cluster C3 harness connector. 
Measure the resistance of the (L 115) Headlamp Switch Return circuit 
between the Cluster C3 harness connector and the Headtamp Switch 
harness connector. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (L 115) Headlamp Switch Return circuit for an 

No 

open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 ~ 
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Go To 5 

5. CHECK THE (E2) PANEL LAMPS DIMMER SIGNAL CIRCUIT FOR AN OPEN 

Disconnect the Cluster C4 harness connector. 
Measure the resistance of the (E2) Panel Lamps Dimmer Signal circuit 
between the Cluster C4 harness connector and the Headlamp Switch 
harness connector. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (E2) Panel Lamps Dimmer Signal circuit for an 

No 

open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Cluster in accordance with the service informa
tion. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B1613-PANEL ILLUMINATION CONTROL CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
The Instrument Cluster detects a short to ground condition on the Panel Illumination circuit. 

Possible Causes 

PANEL LAMPS DIMMER CIRCUIT SHORTED TO GROUND 

DIMMED COMPONENT INTERNALLY SHORTED 

.,,.; INSTRUMENT CLUSTER 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
With the scan tool, record and erase DTCs. 
Turn the ignition off, wait 10 seconds then turn the ignition on. 
Turn the headtamps on. 
With the scan tool, read DTCs. 

Is this DTC active? 

Yes »Go To 2 

No »The condition that caused this code to set is not present at this time. Using the wiring diagram as a 
guide, inspect the wiring and connectors for an intermittent condition. Operate the system several times 
and recheck for active DTCs. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. INTERNALLY SHORTED DIMMED COMPONENT 

Turn the ignition on. 
Turn on Panel Illumination. 
Using the wiring diagrams as a guide, disconnect each dimmed component one at a time while checking for the 
DTC to become stored. 

Is the DTe still active? 

Yes »Go To 3 

No »Replace the shorted component as necessary. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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3. PANEL LAMPS DIMMING CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Disconnect the Instrument Cluster C1 harness connector. 
Using the wiring diagram as a guide, disconnect each dimmed compo
nent and measure the resistance of the Panel Illumination Control Cir
cuits from the Cluster C1 harness connector to ground. 

Was there a short to ground condition found? 

Yes »Repair the correct Panel Illumination Circuit for a short to 
ground. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Replace the Instrument Cluster in accordance with the Ser-
vice Information. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

20 

14 26 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
The Instrument Cluster detects an all open condition on the Panel Illumination Control circuits. 

ALL PANEL ILLUMINATON CIRCUITS OPEN 

INSTRUMENT CLUSTER 

Theory of Operation 

Possible Causes 

The Panel Illumination Control Circuits share a common 12 volt driver from the Instrument Cluster. In order for this 
DTC to be set, ALL Panel Illumination circuits must be open. 

Diagnostic Test 

1 . TEST FOR AN INTERMITTENT CONDITION 

Turn the ignition on. 
With the scan tool, record and erase OTCs. 
Turn the ignition off, wait 10 seconds then turn the ignition on. 
Turn the headlamps on. 
With the scan tool, read OTCs. 

Does the scan tool display: B1615 .. PANEL ILLUMINATION CONTROL CIRCUIT OPEN? 

Yes »Go To 2 

No »The condition that caused this code to set is not present at this time. Using the wiring diagram as a 
guide. inspect the wiring and connectors for an intermittent condition. Operate the system several times 
and recheck for active DTCs. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK CONDITION OF THE WIRING AND CONNECTORS ASSOCIATED WITH THE PANEL 
ILLUMINATION OUTPUT CIRCUITS 

Turn the ignition off. 
Disconnect the Instrument Cluster C1 harness connector and inspect 
the connector and associated wiring for the Panel Illumination System. 
Using a fused jumper wire, probe cavity 7, 19, and 20 of the Instrument 
Cluster C1 connector. 

Did the components illuminate? 

Yes »Replace the Instrument Cluster in accordance with the Ser-

No 

vice Information. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Repair the faulty wire(s)/connector(s). 
Perform the BODY VERI FICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

7 (12-vott fused jumper) 

816cc953 
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B210F-LOSS OF BATTERY VOLTAGE 
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• When Monitored: 
Continuously . 

• Set Condition: 
If the Battery Voltage Feed indicates OFF for 1 second, then fault is written directly to EEPROM. If the battery 
voltage feed is restored in under 36 miles (58 km), then the EEPROM is cleared. 

100 FUSE NOT INSTALLED 

100 FUSE OPEN 

(A944) BATTERY VOLTAGE FEED OPEN 

INSTRUMENT CLUSTER 

1. 100 FUSE NOT INSTALLED 

Inspect the 10D Fuse. 

Is the 100 fuse installed? 

Yes »Go To 2 

No »Install the 10D fuse. 

Possible Causes 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. 100 FUSE OPEN 

Turn the ignition off. 
Inspect the 100 fuse in the PDC. 

Is the 100 fuse open? 

Yes »Using the wiring diagram/schematic as a guide, inspect the wiring and connectors for a short to ground 
condition. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Go To 3 

3. CHECK THE (A944) BATTERY VOLTAGE FEED FOR AN OPEN 

Disconnect the Instrument Cluster C1 harness connector. 
Turn the ignition on. 
Measure the voltage of the (A944) Battery Voltage Feed circuit. 

Is the voltage above 10 volts? 

Yes »Replace the Instrument Cluster in accordance with the ser-
vice information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Using the wiring diagram/schematic as a guide, repair the 
(A944) Battery Voltage feed circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

CLUSTERC1 

813e3db1 



DR ----------INSTRUMENT CLUSTER,· ELECTRICAL DtAGNOSTICS 8J - 17 

B2213-CABIN COMPARTMENT NODEICLUSTER,·INTERNAL 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
With the ignition on. 

• Set Condition: 
The Instrument Cluster detects an internal failure. 

!INSTRUMENT CLUSTER 

Possible Causes 

Diagnostic Test 

1. VERIFY INSTRUMENT CLUSTER OPERATION 

NOTE: When this DTC is active and the Instrument Cluster Backlighting is Inoperative, the Instrument Clus
ter must be replaced. 

Is DTC: B2213-CABIN COMPARTMENT NODE/CLUSTER INTERNAL active AND the Instrument Cluster 
Backlighting inoperative? 

YES »Replace the Instrument Cluster in accordance with the service information. 
Perform the BODY VERIFICATION TEST·VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

NO »Disregard DTC. test complete. 
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P0930-BTSI CONTROL CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition in the Unlock or Run position and the driver's foot applied to the brake pedal. 

• Set Condition: 
The Instrument Cluster detects a low value on the BTSI Solenoid Control circuit. 

Possible Causes 

(K32) BTSI SOLENOID CONTROL CIRCUIT SHORTED TO THE (Z101) BTSI SOLENOID GROUND CIRCUIT 

(K32) BTSI SOLENOID CONTROL CIRCUIT SHORTED TO GROUND 

TRANSMISSION UNLOCK SOLENOID (BTSI) 

INSTRUMENT CLUSTER 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
With the scan tool, record and erase DTCs. 
Turn the ignition off, wait 10 seconds then turn the ignition on. 
Apply and release the brakes. 
With the scan tool, read DTCs. 

Does the scan tool display: P0930 .. BTSI CONTROL CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused this code to set is not present at this time. Using the wiring diagram as a 
guide, inspect the wiring and connectors for an intermittent condition. Operate the system several times 
and recheck for active OTCs. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE (K32) BTSI SOLENOID CONTROL CIRCUIT FOR A SHORT TO THE (Z101) BTSI SOLENOID 
GROUND CIRCUIT. 

Turn the ignition off. 
Disconnect the BTSI solenoid harness connector. 
Disconnect the Instrument Cluster C1 harness connector. 
Measure the resistance between the (K32) BTSI Solenoid Control Cir
cuit and the (Zl 01) BTSI Solenoid Ground Circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (K32) BTSI Solenoid Control circuit for a short to 
the (Z101) BTSI Solenoid Ground Circuit. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 3 
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3. CHECK THE (K32) BTSI SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (K32) BTSI Solenoid 
Control circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (K32) BTSI Solenoid Control circuit for a short to 
ground. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 4 

4. CHECK OPERATION OF THE BTSI SOLENOID 

Reconnect the Instrument Cluster C1 harness connector. 
Turn the ignition on. 
Using a 12-volt test light connected to ground. check the BTSI Solenoid 
Control circuit. 
With the scan tool, actuate the BTSI Solenoid. 

Does the test light illuminate brightly? 

Yes »Replace the Transmission Unlock (BTSI) Solenoid in accor-

No 

dance with the Service Information. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Instrument Cluster in accordance with the Ser
vice Information. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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P0931·BTSI CON-rROL CIRCUIT HIGH 

CLUITER 01 

For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition in the Unlock or Run position and the driver's foot applied to the brake pedal. 

• Set Condition: 
The Instrument Cluster detects a high value on the BTSI Solenoid Control circuit. 

Possible Causes 

(Z1 01) BTSI SOLENOID GROUND CIRCUIT OPEN 

(K32) BTSI SOLENOID CONTROL CIRCUIT OPEN 

TRANSMISSION UNLOCK SOLENOID (BTSI) 

INSTRUMENT CLUSTER 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
With the scan tool, record and erase DTCs. 
Turn the ignition off, wait 10 seconds then turn the ignition on. 
Apply and release the brakes. 
With the scan tool, read DTCs. 

Does the scan tool display: P0931-BTSI CONTROL CIRCUIT HIGH? 

Yes »Go To 2 

No »The condition that caused this code to set is not present at this time. Using the wiring diagram as a 
guide, inspect the wiring and connectors for an intermittent condition. Operate the system several times 
and recheck for active DTCs. 
Perform the BODY VERIFICATION TEST VER-1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK THE (Z101) BTSI SOLENOID GROUND CIRCUIT FOR AN OPEN 

Turn the ignition off. 
Disconnect the BTSI Solenoid harness connector. 
Measure the resistance between ground and the (Z1 01) BTSI Solenoid 
Ground circuit. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (Z1 01) BTSI Solenoid Ground circuit for an 
open. 
Perform the BODY VERIFICATION TEST VER-1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 3 SOLENOID-BRAKE 

TRANSMISSION 

SHIFT INTERLOCK 
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3. CHECK THE (K32) BTSI SOLENOID CONTROL CIRCUIT FOR AN OPEN 

Disconnect the Instrument Cluster C1 harness connector. 

Measure the resistance of the (K32) BTSI Solenoid Control circuit 
between the BTSI Solenoid harness connector and the Instrument Clus
ter C1 harness connector. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (K32) BTSI Solenoid Control circuit for an open. 

No 

Perform the BODY VERIFICATION TEST VER·1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Go To 4 

4. CHECK THE OPERATION OF THE BTSI SOLENOID 

Reconnect the Instrument Cluster C1 harness connector. 
Turn the ignition on. 
Using a 12-volt test light connected to ground, check the (K32) BTSI 
Solenoid Control circuit. 
With the scan tool, actuate the BTSI Solenoid. 

Does the test light illuminate brightly? 

Yes »Replace the Transmission Unlock (BTSI)Solenoid in accor-
dance with the Service Information. 
Perform the BODY VERIFICATION TEST VER-1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Replace the Instrument Cluster in accordance with the Ser-
vice Information. 
Perform the BODY VERIFICATION TEST VER-1. (Refer to 
8 - ELECTRICALJELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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• When Monitored: 
Continuously 

• Set Condition: 
Whenever the Can B Bus (+) or B Bus (-) circuit is open, shorted to voltage or shorted to ground, this code 
will set. 

Possible Causes 

CAN B BUS DTCs IN TOTALLY INTEGRATED POWER MODULE (TIPM) 

(D54) CAN B BUS (-) CIRCUIT OPEN 

(D55) CAN B BUS (+) CIRCUIT OPEN 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
With the scan tool, record and erase DTCs 
Cycle the ignition from on to off 3 times. 
Turn the ignition on. 
With the scan tool, read DTCs. 

Does the scan tool display U0019-CAN B BUS CIRCUIT? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK TOTALLY INTEGRATED POWER MODULE OTCs 

With the scan tool, read TIPM DTCs 

Does the scan tool display any CAN B BUS OTCs - ACTIVE? 

Yes »Refer to the symptom list for problems related to Communication in the ELECTRICAL- ELECTRONIC 
CONTROL MODULES - ELECTRICAL DIAGNOSES section. (Refer to 8 - ELECTRICAUELECTRONIC 
CONTROL MODULES - STANDARD PROCEDURE) 

No »Go to 3 
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3. CAN B BUS (+) CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Instrument Cluster C3 harness connector. 
Disconnect the TI PM C6 harness connector. 
Measure the resistance of the (D55) Can B Bus (+) circuit between the 
TIPM C6 harness connector and the Instrument Cluster C3 harness 
connector. 

Is the resistance below 2.0 ohms? 

Yes »Go To 4 
Peliorm BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Repair the Can B Bus (+) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

4. CAN 8 BUS (-) CIRCUIT OPEN 

Measure the resistance of the (D54) Can B Bus (-) circuit between the 
TIPM C6 harness connector and the Instrument Cluster C3 harness 
connector. 

Is the resistance below 2.0 ohms? 

Yes »Replace the Instrument Cluster in accordance with the ser-
vice information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Repair the Can B Bus (-) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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*ONE GAUGE INOPERATIVE - GAS ENGINES 
For a complete wiring diagram Refer to Section 8W. 

POWERTRAIN CONTROL MODULE 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. POWERTRAIN CONTROL MODULE 

Turn the ignition on. 
With the scan tool, read DTCs. 

Possible Causes 

Does the scan tool display any PCM DTCs? 

Yes »Refer to the DRIVEABILITY category and perform the appropriate symptom. 
Perform BODY VERIFlCATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Go To 2 

2. INSTRUMENT CLUSTER 

Turn the ignition off. 
Perform the Instrument Cluster Self Test. 

NOTE: The Self Test can be initiated manually by depressing and holding the Trip Reset button while turn
ing the ignition on, or by using the scan tOOl. 
Observe the gauge in question while the Instrument Cluster performs the Self Test. 
The gauges should position at the following calibrations points: 
Speedometer MPH: 0, 20, 60, 90 
Tachometer Gas: 0, 1000, 3000, 6000 
Fuel: E, 1/4, 1/2, 3/4, F 
Coolant: Cold, 1/4, 1/2, 3/4, HI 
Volts: 6, 9, 12, 15, 17 

Did the gauge in question operate properly? 

Yes »The condition is not present at this time. Monitor scan tool parameters while wiggling the related wire 
harness. Refer to any Technical Service Bulletins (TSB) that may apply. Visually inspect the related wir
ing harness and connector terminals. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Replace and configure the Instrument Cluster in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 



8J - 28 INSTRUMENT CLUSTER - ELECTRICAL DIAGNOSTICS ---------- DR 

*PRNDL NOT DISPLAYING CORRECT POSITION (EATX VEHICLES) 
For a complete wiring diagram Refer to Section 8W. 

DTC PRESENT 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. DTC PRESENT 

Possible Causes 

NOTE: Ensure that the correct Instrument Cluster is installed and is correctly configured for the vehicle. 

NOTE: Ensure that there is communication between the Cluster and PCM before proceeding with this test. 

NOTE: Diagnose and repair any DTCs before proceeding with this test. 

NOTE: Ensure that the PCM passes the Shift Lever Test with the scan tool before proceeding with this test. 
Turn the ignition on. 
With the scan tool, read DTCs. 

Does the scan tool display any MIC or PCM DTCs? 

Yes »Refer to the correct symptom list for problems related to DTCs. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Go To 2 

2. INSTRUMENT CLUSTER 

Perform the Instrument Cluster Self Test. 

Turn the ignition off. 
Press and hold the Trip/Reset button. 
Turn the ignition on. 
Observe the PRNDL display during the Self Test. 

Did any part of the VF display fail to illuminate? 

Yes »Replace and program the Instrument Cluster in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »The condition is not present at this time. Monitor scan tool parameters while wiggling the related wiring 
harness. Refer to any Technical Service Bulletins (TSB) that may apply. Visually inspect the related wir
ing harness and connector terminals. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
The Cluster detects a low condition on the Transmission Range Sensor Electronic Cluster MUX circuit. 

Possible Causes 

(T117) TRS SIGNAL CIRCUIT SHORT TO GROUND 

TRANSMISSION RANGE SENSOR 

CLUSTER 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
With the scan tool, record and erase OTCs. 
Turn the ignition off, wait 10 seconds then turn the ignition on. 
With the scan tool, read OTCs. 

Is this DTC active? 

Yes »Go To 2 

No »The condition that caused this code to set is not present at this time. Using the wiring diagram as a 
guide, inspect the wiring and connectors for an intermittent condition. Operate the system several times 
and recheck for active DTCs. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. TRANSMISSION RANGE SENSOR 

Turn the ignition off. 
Disconnect the Transmission Range Sensor. 
Turn the ignition on. 
With the scan tool, read DTCs. 

Does the scan tool display P0708-TRANSMISSION RANGE SEN
SOR CIRCUIT HIGH? 

Yes »Replace the Transmission Range Sensor in accordance 

No 

with the service information. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Go To 3 

SENSOR· 

TRANSMISSfON RANGE 
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6 

81ad3416 
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3. (T117) TRS SIGNAL CIRCUIT SHORT TO GROUND 

Turn the ignition off. 
Disconnect the Cluster C4 harness connector. 
Measure the resistance between ground and the (T117) TRS Signal cir
cuit. 

Is the resistance below 10K ohms? 

Ves »Repair the (T117) TRS Signal circuit for a short to ground. 

No 

Peliorm the BODY VERIFICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRON IC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Cluster in accordance with the service informa
tion. 
Perform the BODY VERIFICAT10N TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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P0708-TRANSMISSION RANGE SENSOR CIRCUIT HIGH 
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• When Monitored: 
With the ignition on. 

• Set Condition: 
The Cluster detects a high condition on the Transmission Range Sensor Electronic Cluster MUX circuit. 

(T117) TRS SIGNAL CIRCUIT OPEN 

(T917) TRS RETURN CIRCUIT OPEN 

TRANSMISSION RANGE SENSOR 

CLUSTER 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
With the scan tool, record and erase DTCs. 

Possible Causes 

Turn the ignition off, wait 10 seconds then turn the ignition on. 
With the scan tool, read DTCs. 

Is this OTC acti~e? 

Yes »Go To 2 

No »The condition that caused this code to set is not present at this time. Using the wiring diagram as a 
guide, inspect the wiring and connectors for an intermittent condition. Ope.rate the system several times 
and recheck for active DTCs. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES· STANDARD PROCEDURE) 

2. TRANSMISSION RANGE SENSOR 

Turn the ignition off. 

Disconnect the Transmission Range Sensor. 

Connect a jumper wire between the (T117) TRS Signal and (T917) TRS 
Return circuits. 

Turn the ignition on. 
With the scan tool, read DTCs. 

Does the scan tool display P0707 .. TRANSMISSION RANGE SEN
SOR CIRCUIT LOW? 

Yes »Replace the Transmission Range Sensor in accordance 

No 

with the service information. 

Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 . ELECTRICAUELECTRONIC CONTROL MODULES . 
STANDARD PROCEDURE) 

» Go To 3 

SENSOR-

TRANSMISSION RANGE 

(BATRe) 
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3. (T117) TRS SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

Disconnect the Cluster C4 harness connector. 
Measure the resistance of the (T117) TRS Signal circuit. 

Is the resistance above 10K ohms? 

Yes »Repair the (T117) TRS Signal circuit for an open. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 4 

4. (T917) TRS RETURN CIRCUIT OPEN 

Disconnect the Cluster C3 harness connector. 
Measure the resistance of the (T117) TRS Return circuit. 

Is the resistance above 10K ohms? 

Yes »Repair the (T917) TRS Return circuit for an open. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Replace the Cluster in accordance with the service informa-
tion. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

11 
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U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE 
For a complete wiring diagram Refer to Section 8W. 
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(Refer to 8 .. ELECTRICALJELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0151-LOST COMMUNICATION WITH OCCUPANT RESTRAINT CONTROLLER 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 .. ELECTRICALJELECTRONIC CONTROL MODULES .. DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0154-LOST COMMUNICATION WITH OCCUPANT CLASSIFICATION MODULE 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 .. ELECTRICALJELECTRONIC CONTROL MODULES .. DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0164-LOST COMMUNICA1-ION WITH HVAC CONTROL MODULE 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 .. ELECTRICALJELECTRONIC CONTROL MODULES .. DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0168-LOST COMMUNICATION WITH VEHICLE SECURITY CONTROL MODULE 
(SKREEMIWCM) 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 .. ELECTRICALJELECTRONIC CONTROL MODULES .. DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0169-LOST COMMUNICATION WITH SUNROOF CONTROL MODULE 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICALJELECTRONIC CONTROL MODULES .. DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0184-LOST COMMUNICATION WITH RADIO 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 .. ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0186-LOST COMMUNICATION WITH AUDIO AMPLIFIER 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 .. ELECTRICALJELECTRONIC CONTROL MODULES .. DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0195-LOST COMMUNICATION WITH SOARS 
For a complete wiring diagram Refer to Section 8W. 
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(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0197-LOST COMMUNICATION WITH HANDS FREE PHONE MODULE 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES· DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 
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INSTRUMENT CLUSTER 
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INSTRUMENT CLUS-rER 

DESCRIPTION 
The instrument cluster (2) for this vehicle is an Elec
troMechanical Instrument Cluster (EMIC) that is 
located in the instrument panel (1) above the steering 
column opening, directly in front of the driver. The 
remainder of the EMIC, including the mounts and the 
electrical connections, are concealed within the instru
ment panel behind the cluster bezel. Besides analog 
gauges and indicators, the EMIC module incorporates 
a single blue-green digital Vacuum Fluorescent Dis
play (VFD) unit for displaying odometer/trip odometer 
information, engine hours, automatic transmission 
gear selector position (PRNDL), several warning or 
reminder indications and certain diagnostic informa
tion. The instrument cluster for this vehicle also 
includes the hardware and software necessary to 
serve as the electronic body control module and is 
sometimes referred to as the Cab Compartment Node 
or CCN. 

The EMIC gauges and indicators are visible through a 
dedicated opening in the cluster bezel on the instru* 
ment panel and are protected by a clear plastic cluster 
lens that is integral to a cluster lens, hood and mask 
unit (4). Just behind the cluster lens is the cluster 
hood and an integral cluster mask, which are con
structed of molded black plastic. The cluster hood 
serves as a visor and shields the face of the cluster 
from ambient light and reflections to reduce glare, 
while the cluster mask serves to separate and define 
the individual gauges and indicators of the EMIC. A 
black plastic odometer/trip odometer switch button 
protrudes through dedicated holes in the cluster mask 
and the cluster lens, located near the lower edge of 
the cluster just to the left of the tachometer. The 
molded plastic EMIC lens, hood and mask unit has 
four integral mounting tabs, one each on the upper 
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and lower outboard corners of the unit. These mounting tabs are used to secure the EMIC to the molded plastic 
instrument panel cluster carrier with four screws. 

The rear of the cluster housing and the EMIC electronic circuitry are protected by a molded plastic rear cover (2), 
which is secured to the cluster housing with a single screw (1), while eight screws installed around the outside 
perimeter of the rear cover secure it to the cluster lens, hood and mask unit. The rear cover includes clearance 
holes for service access to each of the incandescent bulb and bulb holder units installed on the cluster circuit board 
for general illumination lighting as well as clearance holes for the cluster connector receptacles. The connector 
receptacles on the back of the cluster electron1c circuit board connect the EMIC to the vehicle electrical system 
through three take outs with connectors from the instrument panel wire harness. 

Sandwiched between the rear cover and the lens, hood and mask unit is the cluster housing (3). The molded plastic 
cluster housing serves as the carrier for the cluster circuit board and circuitry, the cluster connector receptacles, the 
gauges, a Ught Emitting Diode (LED) for each cluster indicator, the VFD unit, an audible tone transducer, the cluster 
overlay, the incandescent bulbs and bulb holders for general cluster illumination, the gauge pointers, the odometer/ 
trip odometer switch and the switch button. 

The cluster overlay is a laminated plastic unit. The dark, visible, outer surface of the overlay is marked with all of the 
gauge dial faces and graduations, but this layer is also translucent. The darkness of this outer layer prevents the 
cluster from appearing cluttered or busy by concealing the cluster indicators that are not illuminated, while the trans-
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lucence of this layer allows those indicators and icons that are illuminated to be readily visible. The underlying layer 
of the overlay is opaque and allows light from the LED for each of the various indicators and the incandescent 
general illumination lamps behind it to be visible through the outer layer of the overlay only through predetermined 
stencil-like cutouts. A rectangular opening in the overlay at the base of the speedometer dial face has a smoked 
clear lens through which the illuminated VFD unit can be viewed. 

Several versions of the EMIC module are offered on this vehicle. These versions accommodate all of the variations 
of optional equipment and regulatory requirements for the various markets in which the vehicle will be offered. The 
microprocessor-based EMIC utilizes integrated circuitry and information carried on the Controller Area Network 
(CAN) data bus along with several hard wired analog and multiplexed inputs to monitor sensors and switches 
throughout the vehicle. In response to those inputs, the internal circuitry and programming of the EMrC allow it to 
control and integrate many electronic functions and features of the vehicle through both hard wired outputs and the 
transmission of electronic message outputs to other electronic modules in the vehicle over the CAN data bus. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES/COMMUNICATION - DESCRIPTION - CAN BUS). 

Besides typical instrument cluster gauge and indicator support, the electronic functions and features that the EMIC 
supports or controls include the following: 

• Audible Warnings - The EMtC electronic circuit board is equipped with an audible tone transducer and pro
gramming that allows it to provide various audible alerts to the vehicle operator, including chime tones and 
beep tones. An electromechanical relay is also soldered onto the circuit board to produce audible clicks that 
emulate the sound of a conventional turn signal or hazard warning flasher. (Refer to 8 - ELECTRICAUCHIME/ 
BUZZER - DESCRIPTION). 

• Audio System Cabin Equalization - The EMIC stores the cabin equalization curves for various optional 
speaker system architectures for use by the radio. The EMIC provides this information when requested by the 
radio over the CAN data bus. Changing the cabin equalization settings of the EMIC requires the use of a 
diagnostic scan tool. Refer to the appropriate diagnostic information. 

• Brake Lamp Control - The EMIC provides electronic brake lamp request messages to the Totally Integrated 
Power Module (TIPM) located in the engine compartment near the battery for brake lamp control, excluding 
control of the Center High Mounted Stop Lamp (CHMSL), which remains controHed by a direct hard wired 
output of the brake lamp switch. 

• Brake Transmission Shift Interlock Control - On vehicles with an optional automatic transmission the EMIC 
monitors inputs from the brake lamp switch, ignition switch, and the Transmission Range Sensor (TRS), then 
controls a high-side driver output to operate the Brake Transmission Shift Interlock (BTSI) solenoid, that locks 
and unlocks the automatic transmission gearshift selector lever on the steering column. 

• Cargo Lamp Control - The EMtC provides direct control of cargo lamp operation with a load shedding (battery 
saver) feature which will automatically turn OFF the cargo lamp if it remains ON after a timed interval. 

• Compass Mini Trip Computer Support - The EMIC provides support for the optional Compass Mini Trip 
Computer (CMTC) by calculating average fuel economy, distance to empty and outside temperature values 
and storing trip odometer and elapsed ignition-ON time data. The EMIC receives data and reset requests from 
the CMTC and transmits the appropriate information for the CMTC to display using electronic messaging. 

• Electronic Transfer Case Interface - On vehicles equipped with an electronic four-wheel dr;ve transfer case, 
the EMIC monitors a hard wired multiplex input from the transfer case mode switch and then provides the 
appropriate electronic data bus messages to the TIPM for transfer case control. After the transfer case shift is 
completed, the TIPM provides an electronic message back to the EMIC and the EMIC responds by activating 
the appropriate 4WD indicators within the cluster or in the transfer case switch. 

• Electronic Vehicle Information Center Support - The EMIC provides support for the optional Electronic Vehi
cle Information Center (EVIC) by calculating average fuel economy, distance to empty and outside temperature 
values and storing trip odometer and elapsed ignition-ON time data. The EMIC receives data and reset 
requests from the EVIC and transmits the appropriate information for the EVIC to display using electronic mes
saging. 

• Enhanced Accident Response Support - The EMIC monitors an input from the Occupant Restraint Controller 
(ORC) and, following an airbag deployment, will immediately disable the P9wer lock output, unlock all doors by 
activating the power unlock output, then enables the power lock output if the power lock switch input remains 
inactive for two seconds. The EMIC also monitors an input from the Powertrain Control Module (PCM) to auto
matically turn ON the interior lighting after an airbag deployment event, 10 seconds after the vehicle speed is 
zero. The interior lighting remains illuminated until the ignition switch is turned to the OFF position, at which 
time the interior lighting returns to normal operation and control. These Enhanced Accident Response System 
(EARS) features are each dependent upon a functional vehicle electrical system following the vehicle impact 
event. 
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• Exterior Lighting Control - The EMIC provides electronic head lamp and park lamp request messages to 
the TIPM for the appropriate exterior lamp control of standard head and park lamps, as well as optional front 
fog lamps. This includes support for head lamp beam selection and the optical horn feature, also known as 
flash-to-pass. 

• Exterior Lighting Fail-Safe - In the absence of a headlamp switch input, the EMIC will turn ON the cluster 
general illumination lamps and provide electronic headlamp low beam and park lamp request messages to 
the TIPM for default exterior lamp operation. The TIPM will also provide default park lamp and headlamp low 
beam operation and the EMIC will turn ON the cluster general illumination lighting at full intensity if there is a 
failure of the electronic data bus communication between the EMIC and the TIPM. 

• Fuel Level Data Support - The EMIC provides a current source for and receives a hard wired analog input 
from the fuel level sending unit located on the fuel pump module in the fuel tank. The EMIC uses this input to 
calculate the proper fuel gauge needle position and low fuel indicator operation. Based upon this input, the 
EMIC also calculates fuel level, average fuel economy and distance to empty data, then uses electronic mes
saging to transmit this data over the CAN data bus for use by other electronic modules in the vehicle. 

• Heated Seat Control - The EMIC monitors inputs from the ignition switch and electronic engine speed mes
sages from the Powertrain Control Module (PCM) to control a high side driver output to the heated seat switch 
Light Emitting Diode (LED) indicators. This input allows the heated seat switches to wake up the heated seat 
module if the switch is actuated. The EMIC will de-energize the heated seat switch LED indicators, which 
deactivates the heated seat system, if the ignition switch is turned to any pOSition except ON or START, or if 
the engine speed message indicates zero. (Refer to 8 - ELECTRICAUHEATED SEATS - DESCRIPTION). 

• Horn Control - The EMIC monitors an input from the horn switch and provides electronic horn request mes
sages to the TIPM for horn control. 

• Interior Lamp Load Shedding - The EMIC provides a battery saver feature which will automatically turn OFF 
all interior lamps and the cargo lamps if they remain ON after a timed interval of about five minutes. 

• Interior Lighting Control - The EMIC monitors inputs from the interior lighting switch, the door ajar switches, 
the cargo lamp switch, the reading lamp switches, and the Sentry Key REmote Entry Module (SKREEM) (also 
known as the Wireless Control Module/wCM) to provide courtesy lamp control. This includes support for timed 
illuminated entry with theater-style fade-to-OFF and courtesy illumination DEFEAT features. 

• Panel Lamps Dimming Control - The EMIC monitors hard wired multiplexed inputs from the headlamp switch 
on the instrument panel, then provides a hard wired 12-volt Pulse-Width Modulated (PWM) output that syn
chronizes the dimming level of all panel lamps dimmer controlled lamps with that of the cluster illumination 
lamps. 

• Power Locks - The EMIC monitors inputs from the power lock switches and the SKREEM (also known as the 
Wireless Control Module/WCM) to provide control of the power lock motors through high side driver outputs to 
the motors. This includes support for rolling door locks (also known as automatic door locks), automatic door 
unlock, briefcase lock mode, and a door lock inhibit mode. (Refer to 8 - ELECTRICAUPOWER LOCKS -
DESCRIPTION). 

• Remote Keyless Entry - The EMIC supports the optional Remote Keyless Entry (RKE) system features, 
including support for the RKE LOCK, UNLOCK (with optional driver-door-only unlock, and unlock-all-doors), 
PANIC, audible chirp, optical chirp, illuminated entry modes, an RKE programming mode, as well as optional 
Vehicle Theft Security System (VTSS) arming (when the proper VTSS arming conditions are met) and disarm
ing. 

• Remote Radio Switch Interface - The EMIC monitors inputs from the optional remote radio switches and then 
provides the appropriate electronic data bus messages to the radio to select the radio or optional hands-free 
cellular system operating mode, volume control l , preset station scan and station seek features. 

• Turn Signal and Hazard Warning Lamp Control - The EMIC monitors hard wired multiplexed inputs from the 
multi-function switch on the steering column, then provides electronic turn and hazard lamp request mes
sages to the TIPM for turn and hazard lamp control. The EMIC also provides an audible click at one of two 
rates to emulate normal and bulb out turn or hazard flasher operation based upon electronic lamp outage 
messages from the TIPM, and provides an audible turn signal ON chime warning if a turn is signalled contin
uously for more than about 1.6 kilometers (one mile) and the vehicle speed remains greater than about 24 
kilometers-per-hour (15 miles-per-hour). 

• Vacuum Fluorescent Display Synchronization - The EMIC monitors hard wired multiplexed inputs from the 
headlamp switch on the instrument panel, then transmits electronic panel lamp dimming level messages 
which allows all other electronic modules on the CAN data bus with Vacuum Fluorescent Display (VFD) units 
to coordinate their illumination intensity with that of the EMIC VFD unit. This includes a PARADE mode (also 
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known as funeral mode) that allows all VFD units in the vehicle to be illuminated at full (daytime) intensity 
while driving during daylight hours with the exterior lamps turned ON . 

• Vehicle Theft Security System Control - The EMIC monitors inputs from the door ajar switches, the ignition 
switch, and the SKREEM, then provides electronic horn and lighting request messages to the TIPM for the 
appropriate VTSS alarm output features . 

• Wiper and Washer System Control - The EMIC monitors hard wired multiplexed inputs from the wiper and 
washer switches in the multi-function switch on the steering column, then provides electronic wiper and 
washer request messages to the TIPM for the appropriate wiper and washer system features. (Refer to 8 -
ELECTRICAUWIPERSIWASHERS - OESCRI PTION). 

ST Gasoline Engine 

Except ST Gasoline Engine 
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Diesel Engine 

The EMIC houses either 4 or 6 analog gauges and has provisions for up to 27 indicators. Some of the EMIC indi
cators are automatically configured when the EMIC is connected to the vehicle electrical system for compatibility 
with certain optional equipment or equipment required for regulatory purposes in certain markets. While each EMIC 
may have provisions for indicators to support every available option, the configurable indicators wilt not be functional 
in a vehicle that does not have the equipment that an indicator supports. 

The EMIC includes the following analog gauges: 

• Engine Temperature Gauge (14) 

• Fuel Gauge (29) 
• Oil Pressure Gauge (8) - except ST with gasoline engine. 

• Speedometer (7) 
• Tachometer (3) 
• Voltage Gauge (1) - except ST with gasoline engine. 

The EMIC includes the following VFD unit: 

• OdometerlTrip Odometer/Gear Selector Indicator (16) 

The EMIC includes provisions for the following indicators: 

• Airbag Indicator (4) 
• Antilock Brake System (ABS) Indicator (19) 
• Brake Indicator (18) 
• Cargo Lamp Indicator (20) 
• Change Oil Indicator M on domestic market vehicles only, a textual message in odometer VFD (16) or in EVIC 

if so equipped. 

• Charging Indicator (34) - ST with gasoline engine only. 

• Check Gauges Indicator (33) - except ST with gasoline engine. 

• Cruise Indicator (32) 
• Door Ajar Indicator· textual message in odometer VFD (16). Also in Electronic Vehicle Information Center 

(EVIC) if so equipped. 
• Electronic Stability Program (ESP)lBrake Assist System (BAS) Indicator (23) - except diesel engine. 
• Electronic Throttle Control (ETC) Indicator (21) 
• Fog Lamp Indicator - icon in odometer VFD (16). 
• Four-Wheel Drive (4WD) Indicator (10) 
• Four-Wheel Drive Auto (4WD Auto) Indicator (9) 
• Four .. Wheel Drive Low (4 LOW) Indicator (11) 
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• Gas Cap Indicator - textual message in odometer VFD (16). 
• High Beam Indicator (5) 
• Low Fuel Indicator (30) 
• Low Oil Pressure Indicator (35) - ST with gasoline engine only. 
• Malfunction Indicator Lamp (MIL) (17) 
• No Fuse Indicator - textual message in odometer VFD (16). 
• Overdrive Off (010 OFF) Indicator (13) 
• Seat Belt Indicator (6) 
• Security Indicator (15) 
• Service Four-Wheel Drive (Serv 4WD) Indicator (22) 
• Tire Pressure Monitor (TPM) Indicator (25) 
• TowlHaul Indicator (12) 
• Traction Control Indicator (27) - except with diesel engine. 
• Transmission Overtemp Indicator (26) 
• Turn Signal (Right and Left) Indicators (2) 
• Wait-To-Start Indicator (28) - with diesel engine only. 
• Washer Fluid Indicator - textual message in odometer VFD (16) or in EVIC if so equipped. 
• Water-In-Fuel Indicator (24) - with diesel engine only. 

Each indicator in the EMIC, except those located within the VFD unit, is illuminated by a dedicated LED that is 
soldered onto the EMIC electronic circuit board. Cluster illumination is accomplished by dimmable incandescent 
back lighting, which illuminates each of the gauges for visibility when the exterior lighting is turned ON. Each of the 
incandescent bulbs is secured by an integral bulb holder to the electronic circuit board from the back of the cluster 
housing. The LED units are not available for service replacement and, if damaged or ineffective, the entire EMIC 
must be replaced. 

Hard wired circuitry connects the EMIC to the electrical system of the vehicle. These hard wired circuits are integral 
to several wire harnesses, which are routed throughout the vehicle and retained by many different methods. These 
circuits may be connected to each other, to the vehicle electrical system and to the EMIC through the use of a 
combination of soldered splices, splice block connectors, and many different types of wire harness terminal con
nectors and insulators. Refer to the appropriate wiring information. The wiring information includes wiring diagrams, 
proper wire and connector repair procedures, further details on wire harness routing and retention, as well as pin
out and location views for the various wire harness connectors, splices and grounds. 

The EMIC module for this vehicle is serviced only as a complete unit. The EMIC module cannot be adjusted or 
repaired. If a gauge, an LED indicator, the VFD unit, the electronic circuit board, the circuit board hardware, the 
cluster overlay, or the EMIC housing are damaged or ineffective, the entire EMIC module must be replaced. The 
cluster lens, hood and mask unit and the individual incandescent lamp bulbs with holders are available for separate 
service replacement. 

OPERATION 
The ElectroMechanical Instrument Cluster (EMIC) in this vehicle also includes the hardware and software necessary 
to serve as the electronic body control module and is sometimes referred to as the Cab Compartment Node or 
CCN. The following information deals primarily with the instrument cluster functions of this unit. Additional details of 
the electronic body control functions of this unit may be found within the service information for the system or com
ponent that the EMIC controls. For example: Additional details of the audible warning functions of the EMIC are 
found within the Chime/Buzzer service information. 

The EMIC is designed to allow the vehicle operator to monitor the conditions of many of the vehicle components 
and operating systems. The gauges and indicators in the EMIC provide valuable information about the various stan
dard and optional powertrains, fuel and emissions systems, cooling systems, lighting systems, safety systems and 
many other convenience items. The EMIC is installed in the instrument panel so that all of these monitors can be 
easily viewed by the vehicle operator when driving, while still allowing relative ease of access for service. 

The microprocessor-based EMIC hardware and software uses various inputs to control the gauges and indicators 
visible on the face of the cluster. Some of these inputs are hard wired, but most are in the form of electronic mes
sages that are transmitted by other electronic modules over the Controller Area Network (CAN) data bus. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES/COMMUNICATION - OPERATION). 
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The EMIC microprocessor smooths the input data using algorithms to provide gauge readings that are accurate, 
stable and responsive to operating conditions. These algorithms are designed to provide gauge readings during 
norma) operation that are consistent with customer expectations. However. when abnormal conditions exist such as 
high coolant temperature, the algorithm can drive the gauge pointer to an extreme position and the microprocessor 
can sound a chime through the on-board audible tone transducer to provide distinct visual and audible indications of 
a problem to the vehicle operator. The EMIC may also produce audible warnings for other electronic modules in the 
vehicle based upon electronic tone request messages received over the CAN data bus. Each audible warning is 
intended to provide the vehicle operator with an audible alert to supplement a visual indication. 

The EMIC circuitry operates on battery current received through a fused 8(+) fuse on a non-switched fused B{+) 
circuit, and on battery current received through a fused ignition switch output (run-start) fuse on a fused ignition 
switch output (run-start) _circuit. This arrangement allows the EMIC to provide some features regardless of the igni
tion switch position, while other features will operate only with the ignition switch in the ON or START positions. The 
EMIC circuitry is grounded through a ground circuit and take out of the instrument panel wire harness with an eyelet 
terminal connector that is secured by a ground screw to a ground location on the instrument panel structural sup
port. 
The EMIC also has a self-diagnostic actuator test capability, which will test each of the CAN bus message-controlled 
functions of the cluster by lighting the appropriate indicators, positioning the gauge needles at several predeter
mined calibration points across the gauge faces, and iltuminating all segments of the odometer/trip odometer/gear 
selector indicator Vacuum-Fluorescent Display (VFD) unit. (Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER -
DIAGNOSIS AND TESTING). 

GAUGES 

All gauges receive battery current through the EMIC circuitry only when the ignition switch is in the ON or START 
positions. With the ignition switch in the OFF position battery current is not supplied to any gauges, and the EMIC 
circuitry is programmed to move aU of the gauge needles back to the low end of their respective scales. Therefore, 
the gauges do not accurately indicate any vehicle condition unless the ignition switch is in the ON or START posi
tions. 

All of the EMIC gauges are air core magnetic units. Two fixed electromagnetic coils are located within each gauge. 
These coils are wrapped at right angles to each other around a movable permanent magnet. The movable magnet 
is suspended within the coils on one end of a pivot shaft, while the gauge needle is attached to the other end of the 
shaft. One of the coils has a fixed current flowing through it to maintain a constant magnetic field strength. Current 
flow through the second coil changes, which causes changes in its magnetic field strength. The current flowing 
through the second coil is changed by the EMIC circuitry in response to messages received over the CAN data bus. 
The gauge needle moves as the movable 'permanent magnet aligns itself to the changing magnetic fields created 
around it by the electromagnets. 

The gauges are diagnosed using the EMIC self-diagnostic actuator test. (Refer to 8 - ELECTRICAUINSTRUMENT 
CLUSTER - DIAGNOSIS AND TESTING). Proper testing of the CAN data bus and the electronic data bus message 
inputs to the EMIC that control each gauge require the use of a diagnostiC scan tool. Refer to the appropriate diag
nostic information. Specific operation details for each gauge may be found elsewhere in this service information. 

VACUUM-FLUORESCENT DISPLAY 

The Vacuum-Fluorescent Display (VFD) unit is soldered to the EMIC electronic circuit board. With the ignition switch 
in the OFF or ACCESSORY positions, the odometer display is activated when the driver door is opened' (Rental Car 
mode) and is deactivated when the driver door is closed. Otherwise, the display unit is active when the ignition 
switch is in the ON or START positions, and inactive when the ignition switch is in the OFF or ACCESSORY posi
tions. 

The illumination intensity of the VFD unit is controlled by the EMIC circuitry based upon an input from the headlamp 
switch and a dimming level input received from the panel dimmer switch. The EMIC synchronizes the illumination 
intenSity of other VFD units with that of the unit in the EMIC by sending electronic dimming level messages to 
other electronic modules in the vehicle over the CAN data bus. 

The EMIC VFD unit has several display capabilities including odometer, trip odometer, engine hours, gear selector 
indication (PRNDL) for vehicles with an automatic transmission, several warning or reminder indications, and various 
diagnostic information when certain fault conditions exist. An odometer/trip odometer switch on the EMIC circuit 
board is used to control some of the display modes. This switch is actuated manually by depressing the odometerl 
trip odometer switch button that extends through the lower edge of the cluster lens, just left of the tachometer. 
Actuating this switch momentarily with the ignition switch in the ON position will toggle the VFD between the odom-
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eter and trip odometer modes. Depressing the switch button for about two seconds while the VFD is in the trip 
odometer mode will reset the trip odometer value to zero. 

While in the odometer mode with the ignition switch in the ON position and the engine not running. depressing the 
odometer/trip odometer switch for about six seconds will display the engine hours information. Holding this switch 
depressed while turning the ignition switch from the OFF position to the ON position will initiate the EMIC self
diagnostic actuator test. Refer to the instrument cluster diagnosis and testing service information for additional 
details on this cluster function. The EMIC microprocessor remembers which display mode is active when the ignition 
switch is turned to the OFF position, and returns the VFD display to that mode when the ignition switch is turned 
ON again. 

The VFD unit is diagnosed using the EMIC self-diagnostic actuator test. (Refer to 8 - ELECTRICAUINSTRUMENT 
CLUSTER - DIAGNOSIS AND TESTING). Proper testing of the CAN data bus and the electronic data bus message 
inputs to the EMIC that control some of the VFD functions requires the use of a diagnostic scan tool. Refer to the 
appropriate diagnostic information. Specific operation details for the odometer, the trip odometer, the gear selector 
indicator and the various warning and reminder indicator functions of the VFD unit may be found elsewhere in this 
service information. 

INDICATORS 

Indicators are located in various positions within the EMIC and are all connected to the EMIC electronic circuit 
board. The door ajar indicator, cargo lamp indicator, high beam indicator, and turn signal indicators operate based 
upon hard wired inputs to the EMIC. The brake indicator is controlled by CAN data bus messages from the Con
troller Antilock Brake (CAB) as well as by hard wired park brake switch inputs to the EMIC. The seatbelt indicator 
is controlled by the EMIC programming, CAN data bus messages from the Occupant Restraint Controller (ORC), 
and a hard wired seat belt switch input to the EMIC. The Malfunction Indicator Lamp (MIL) is normally controlled by 
CAN data bus messages from the Powertrain Control Module (PCM); however, if the EMIC loses CAN data bus 
communication, the EMIC circuitry will automatically turn the MIL ON until CAN data bus communication is restored. 
The EMIC uses CAN data bus messages from the Totally Integrated Power Module (TIPM), the diesel engine only 
Engine Control Module (ECM), the ORC, the CAB, and the Sentry Key REmote Entry Module (SKREEM) (also 
known as the Wireless Control ModulelWCM) to control all of the remaining indicators. 

The various EMIC indicators are controlled by different strategies; some receive fused ignition switch output from 
the EMIC Circuitry and have a switched ground, while others are grounded through the EMIC circuitry and have a 
switched battery feed. However, all indicators are completely controlled by the EMIC microprocessor based upon 
various hard wired and electronic message inputs. The cruise, four-wheel drive, four-wheel drive auto, four-wheel 
drive low, overdrive OFF and tow/haul indicators and those located within the VFD unit are dimmable. All other 
indicators are illuminated at a fixed intensity, which is not affected by the selected illumination intensity of the EMIC 
general illumination lamps. The illumination intensity of the dimmable indicators is synchronized with that of the 
EMIC general illumination lamps. 

In addition, certain indicators in this instrument cluster are automatically or self-configured. This feature allows the 
configurable indicators to be enabled by the EMIC circuitry for compatibility with certain optional equipment. The 
EMIC defaults for the ABS indicator and airbag indicator are enabled, and these configuration settings must be 
programmatically disabled in the EMIC using a diagnostic scan tool for vehicles that do not have this equipment. 
The automatically or self-configured indicators remain latent in each EMIC at all times and will be active only when 
the EMIC receives the appropriate CAN bus message inputs for that optional system or equipment. 

The hard wired indicator inputs may be diagnosed using conventional diagnostic tools and procedures. However, the 
EMIC circuitry and CAN bus message controlled indicators are diagnosed using the EMIC self-diagnostic actuator 
test. (Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER - DIAGNOSIS AND TESTING). Proper testing of the CAN 
data bus and the electronic data bus message inputs to the EMIC that control an indicator requires the use of a 
diagnostic scan tool. Refer to the appropriate diagnostic information. Specific details of the operation for each indi
cator may be found elsewhere in this service information. 

CLUSTER ILLUMINATION 

The EMIC has several illumination lamps that are illuminated whenever the exterior lighting is turned ON. The illu
mination intensity of these lamps is adjusted when the interior lighting thumbwheel on the headlamp switch is 
rotated (down to dim, up to brighten) to one of six available minor detent positions. The EMIC monitors a resistor 
multiplexed input from the headlamp switch on a dimmer input circuit. In response to that input, the EMIC electronic 
circuitry converts a fused 12-volt input it receives on a hard wired panel lamps dimmer switch signal circuit into a 
12-volt Pulse Width Modulated (PWM) output. 



DR ------------------INSTRUMENT CLUSTER 8J .. 47 

The EMIC uses this PWM output to control the illumination intensity of the cluster illumination lamps and the VFD 
unit on the EMIC circuit board, then provides a synchronized PWM output on various hard wired fused panel lamps 
dimmer switch signal circuits to control and synchronize the illumination intensity of other incandescent illumination 
lamps in the vehicle. The EMIC also transmits electronic dimming level messages over the CAN data bus to other 
electronic modules in the vehicle to control and synchronize the illumination intensity of their VFD units to that of the 
EMIC VFD unit. 

In addition, the thumbwheel on the headlamp switch has a PARADE mode pOSition to provide a PARADE (or 
funeral) mode. The EMIC monitors the request for this mode from the headlamp switch, then transmits an electronic 
dimming level message to illuminate all VFD units in the vehicle at full (daytime) intensity for easier visibility when 
driving in daylight with the exterior lighting turned ON. 

The hard wired headlamp switch and panel lamps dimmer inputs to and outputs from the EMIC may be diagnosed 
using conventional diagnostic tools and procedures. However, proper testing of the PWM processing of the EMIC 
and the electronic dimming level messages sent by the EMIC over the CAN data bus requires the use of a diag
nostic scan tool. Refer to the appropriate diagnostic information. 

DIAGNOSIS AND TESTING 

INSTRUMENT CLUSTER 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

If all of the instrument cluster gauges and indicators are ineffective, be certain to check the instrument cluster fused 
8(+) fuse and the instrument cluster fused 8(+) and ground circuits for shorts or opens. Refer to the appropriate 
wiring information. The wiring information includes wiring diagrams, proper wire and connector repair procedures, 
details of wire harness routing and retention, connector pin-out information and location views for the various wire 
harness connectors, splices and grounds. 

If an individual hard wired gauge or indicator is ineffective, refer to the diagnosis and testing service information for 
that specific gauge or indicator. If an individual Controller Area Network (CAN) data bus message-controlled gauge 
or indicator is ineffective, perform the Actuator Test as follows: 

CAUTION: Instrument clusters used in this vehicle automatically configure themselves for compatibility with 
the features and optional equipment in the vehicle in which they are initially installed. The instrument clus
ter is programmed to do this by embedding the Vehicle Identification Number (VIN) and other information 
critical to proper cluster operation into electronic memory. This embedded information is learned through 
electronic messages received from other electronic modules in the vehicle over the Controller Area Network 
(CAN) data bus, and through certain hard wired inputs received when the cluster is connected to the vehicle 
electrically. Once configured, the instrument cluster memory may be irreparably damaged and certain irre
versible configuration errors may occur if the cluster is connected electrically to another vehicle; or, if an 
electronic module from another vehicle is connected that provides data to the instrument cluster (including 
odometer values) that conflicts with that which was previously learned and stored. Therefore, the practice 
of exchanging (swapping) instrument clusters and other electronic modules in this vehicle with those 
removed from another vehicle must always be avoided. Failure to observe this caution may result in instru
ment cluster damage, which is not reimbursable under the terms of the product warranty. Service replace
ment instrument clusters are provided with the correct VIN, and the certified odometer and engine hours 
values embedded into cluster memory, but will otherwise be automatically configured for compatibility with 
the features and optional equipment in the vehicle in which they are initially installed. 
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NOTE: Certain indicators in this instrument cluster are automatically configured. This feature allows those 
indicators to be activated or deactivated for compatibility with certain optional equipment. If the problem 
being diagnosed involves improper illumination of the cruise indicator, the electronic throttle control indi· 
cator, the fog lamp indicator, any of the four-wheel drive indicators, the overdrive OFF indicator, the towl 
haul indicator, the transmission overtemp indicator, the security indicator or the gear selector indicator, 
disconnect and isolate the battery negative cable. After about five minutes, reconnect the battery negative 
cable and turn the ignition switch to the ON position. The instrument cluster should automatically relearn 
the equipment in the vehicle and properly configure the configurable indicators accordingly. 

ACTUATOR TEST 
The instrument cluster actuator test will put the instrument cluster into its self-diagnostic mode. In this mode the 
instrument cluster can perform a self-diagnostic test that will confirm that the instrument cluster circuitry, the gauges, 
and the indicators are capable of operating as designed. During the actuator test the instrument cluster circuitry will 
position each of the gauge needles at various calibration points, illuminate all of the segments in the Vacuum Flu
orescent Display (VFD) unit, and turn all of the indicators ON and OFF again. 

Successful completion of the actuator test will confirm that the instrument cluster is operational. However, there may 
still be a problem with the CAN data bus, the Powertrain Control Module (PCM), the Engine Control Module (ECM), 
the Totally Integrated Power Module (TIPM), the Transmission Control Module (TeM), the Occupant Restraint Con
troller (ORC), the Controller Anti-lock Brake (CAB). the Sentry Key REmote Entry Module (SKREEM) (also known 
as the Wireless Control Module/wCM) or the hard wired inputs to one of these electronic control modules. Use a 
diagnostic scan tool to diagnose these components. Refer to the appropriate diagnostic information. 

1. Begin the test with the ignition switch in the OFF position. 

2. Depress the odometer/trip odometer switch button. 

3. While still holding the odometer/trip odometer switch button depressed, turn the ignition switch to the ON posi
tion, but do not start the engine. 

4. Release the odometer/trip odometer switch button. 

5. The instrument cluster will simultaneously begin to illuminate all of the operational segments in the VFD unit and 
perform a bulb check of each operational LED indicator. The VFD segments and LED indicators remain illumi
nated as each gauge needle is swept to several calibration points and back. If a VFD segment or an LED indi
cator fails to illuminate, or if a gauge needle fails to sweep through the calibration points and back during this 
test, the instrument cluster must be replaced. 

6. The actuator test is now completed. The instrument cluster will automatically exit the self-diagnostic mode and 
return to normal operation at the completion of the test. The actuator test will be aborted if the ignition switch is 
turned to the OFF position, or if a vehicle speed message indicating that the vehicle is moving is received from 
the PCM over the CAN data bus during the test. 

7. Go back to Step 1 to repeat the test, if necessary. 

REMOVAL 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 
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1. Disconnect and isolate the battery negative cable. 

2. Remove the cluster bezel from the instrument 
panel. (Refer to 23 - BODY/INSTRUMENT PANEU 
CLUSTER BEZEL - REMOVAL). 

3. Remove the four screws (2) that secure the instru
ment cluster (1) to the instrument panel structural 
support (3). 

4. Pull the instrument cluster rearward far enough to 
access and disconnect the three instrument panel 
wire harness connectors (2) from the connector 
receptacles (1), C1, C3 and C4 from right to left on 
the back of the cluster housing. 

5. Remove the instrument cluster from the instrument 
panel. 

DISASSEMBLY 

8163ec16 

B163ec57 

WARNING:' To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint $·ystem (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact .$ensor, or instru"ment panel component diagnosis or service. Disconnect and isolate the battery neg
ative (g·round) ~able, then .wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is fhe only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

, . 

NOTE: Some of the compon~nts for the instrument cluster used in this vehicle are serviced individually. The 
servfced components include the incandescent instrument cluster illumination lamp bulbs (including the 
integral bulb holders), and the cluster lens, hood and mask unit. Following are the procedures for disas
sembling these components from the instrument cluster. 
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CLUSTER BULB 

1. Disconnect and isolate the battery negative cable. 

2. Remove the instrument cluster from the instrument 
panel. (Refer to 8 - ELECTRICAUINSTRUMENT 
CLUSTER - REMOVAL). 

3. From the back of the instrument cluster (1), turn 
the bulb holder counterclockwise about 30 degrees 
on the cluster electronic circuit board. 

4. Pull the bulb and bulb holder unit straight out from 
the keyed opening in the cluster electronic circuit 
board. 

CLUSTER LENS, HOOD, AND MASK 
1. Disconnect and isolate the battery negative cable. 

2. Remove the instrument cluster from the instrument 
panel. (Refer to 8 - ELECTRICAUINSTRUMENT 
CLUSTER - REMOVAL). 

3. From the back of the instrument cluster, remove 
the eight screws (1) around the outer perimeter of 
the rear cover (2) that secure the lens, hood, and 
mask unit (4) to the cluster housing (3). 

4. Remove the lens, hood, and mask unit from the 
face of the instrument cluster. 

ASSEMBLY 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure. to take the proper precautions 
could result in accidental airbag deployment. 

NOTE: Some of the components for the instrument cluster used in this vehicle are serviced individually. The 
serviced components include the incandescent instrument cluster illumination lamp bulbs (including the 
integral bulb holders), and the cluster lens, hood and mask unit. Following are the procedures for assem
bling these components to the instrument cluster. 

CLUSTER BULB 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the instrument cluster, the electronic circuit board or the gauges. 
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1. Align the bulb and bulb holder unit with the keyed 
opening on the back of the cluster electronic circuit 
board. 

2. Insert the bulb and bulb holder into the cluster 
electronic circuit board until the bulb holder is firmly 
seated. 

3. Rotate the bulb holder clockwise about 30 degrees 
to lock it into place. 

4. Reinstall the instrument cluster onto the instrument 
panel. (Refer to 8 - ELECTRICAUINSTRUMENT 
CLUSTER - INSTALLATION). 

5. Reconnect the battery negative cable. 

CLUSTER LENS, HOOD, AND MASK 
1. Position the cluster lens, hood, and mask unit (4) 

over the face of the instrument cluster (3). Be cer
tain that the odometer/trip odometer switch button 
is inserted through the proper clearance holes in 
the mask and the lens. 

2. From the back of the instrument cluster, install and 
tighten the eight screws (1) around the outer perim
eter of the rear cover (2) that secure the lens. 
hood, and mask unit to the cluster housing. Tighten 
the screws to 1 N·m (10 in. Ibs.). 

3. Reinstall the instrument cluster onto the instrument 
panel. (Refer to 8 - ELECTRICAUINSTRUMENT 
CLUSTER - INSTALLATION). 

4. Reconnect the battery negative cable. 

INSTALLATION 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, alrbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then walt two minutes tor the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 
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1. Position the instrument cluster close enough to the 
instrument panel to reconnect the three instrument 
panel wire harness connectors (2) to the connector 
receptacles (1). C1, C3 and C4 from right to left on 
the back of the cluster housing. 

2. Position the instrument cluster (1) into the instru-
ment panel (3). 

3. Install and tighten the four screws (2) that secure 
the instrument cluster to the instrument panel struc
tural support. Tighten the screws to 4 N·m (31 in. 
Ibs.). 

4. Reinstall the cluster bezel onto the instrument 
panel. (Refer to 23 - BODY/INSTRUMENT PANEU 
CLUSTER BEZEL - INSTALLATION). 

5. Reconnect the battery negative cable. 

NOTE: Certain indicators in this instrument cluster 
are automatically configured. This feature allows 
those indicators to be activated or deactivated for 
compatibility with certain optional equipment. If a 
problem is noted that involves improper illumina
tion of the cruise indicator, the electronic throttle 

8163ec57 

control indicator, the fog lamp indicator, any of the 8163ec16 

four-wheel drive indicators, the overdrive OFF 
indicator, the tow/haul indicator, the transmission overtemp indicator, the security indicator or the gear 
selector indicator, disconnect and isolate the battery negative cable. After about five minutes, reconnect the 
battery negative cable and turn the ignition switch to the ON position. The instrument cluster should auto
matically relearn the equipment in the vehicle and properly configure the configurable indicators accord
ingly. 

SPECIFICATIONS 

TORQUE SPECIFICATIONS 

DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Cluster Lens, Hood and 1 - 10 
Mask Mounting Screws 

Instrument Cluster 4 - 31 
Mounting Screws 

Oil Temperature Gauge 1 - 9 
Bracket Mounting Screws 
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DESCRIPTION N·m Ft. Lbs. In. Lbs. 
Oil Temperature Gauge 0.5 - 5 

Mounting Nuts 
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ABS INDICATOR 

DESCRIPTION 
An Antilock Brake System (ASS) indicator is standard 
equipment on all instrument clusters. However, the <9> 
instrument cluster can be programmed to disable this 
indicator on vehicles that are not equipped with the 
ABS or Rear Wheel Anti-Lock (RWAL) brake systems, which are not available in some markets. This indicator is 
located near the lower edge of the instrument cluster, between the tachometer and the speedometer. 

The ASS indicator consists of a stencil-like cutout of the International Control and Display Symbol icon for Failure 
of Anti-lock Braking System in the opaque layer of the instrument cluster overlay. The dark outer layer of the 
overlay prevents the indicator from being clearly visible when it is not illuminated. An amber Light Emitting Diode 
(LED) behind the cutout in the opaque layer of the overlay causes the indicator to appear in amber through the 
translucent outer layer of the overlay when it is illuminated from behind by the LED, which is soldered onto the 
instrument cluster electronic circuit board. 

The ABS indicator is serviced as a unit with the instrument cluster. 

OPERATION 
The ASS indicator gives an indication to the vehicle operator when the ASS system, or a circuit or component of the 
system is ineffective. This indicator is controlled by a transistor on the instrument cluster circuit board based upon 
cluster programming and electronic messages received by the cluster from the Controller Antilock Brake (CAB) over 
the Controller Area Network (CAN) data bus. 

The ABS indicator Light Emitting Diode (LED) is completely controlled by the instrument cluster logic circuit, and that 
logic will only allow this indicator to operate when the instrument cluster receives a battery current input on the 
fused ignition switch output (run-start) circuit. Therefore, the LED will always be OFF when the ignition switch is in 
any position except ON or START. The LED only illuminates when it is provided a path to ground by the instrument 
cluster transistor. The instrument cluster will turn ON the ABS indicator for the following reasons: 

• Bulb Test - Each time the ignition switch is turned to the ON position the ABS indicator is illuminated for about 
four seconds as a bulb test. The entire bulb test is a function of the CAB. 

• ASS Indicator Lamp-On Message - Each time the cluster receives an electronic ABS indicator lamp-ON 
message from the CAB, the ASS indicator will be illuminated. The indicator remains illuminated until the cluster 
receives a lamp-OFF message from the CAB, or until the ignition switch is turned to the OFF position, which
ever occurs first. 

• Communication Error - If the cluster receives no lamp-ON or lamp-OFF messages from the CAB for five 
consecutive message cycles, the ASS indicator is illuminated. The indicator remains illuminated until the clus
ter receives a valid message from the CAB, or until the ignition switch is turned to the OFF position, whichever 
occurs first. 

• Actuator Test - Each time the instrument cluster is put through the actuator test, the ABS indicator will be 
turned ON, then OFF again during the bulb check portion of the test to confirm the functionality of the LED and 
the cluster control circuitry. 

• ABS Diagnostic Test - The ABS indicator is blinked ON and OFF by lamp-ON and lamp-OFF messages from 
the CAS during the performance of the ABS diagnostic tests. 

The CAB continually monitors the ASS circuits and sensors to decide whether the system is in good operating con
dition. The CAB then sends the proper lamp-ON or lamp-OFF message to the ElectroMechanical Instrument Cluster 
(EMIC) (also known as the Cab Compartment Node/CCN). If the CAB sends a lamp-ON message after the bulb 
test, it indicates that the CAB has detected a system malfunction or that the ABS system has become ineffective. 
The CAB will store a Diagnostic Trouble Code (DTC) for any malfunction it detects. Each time the ABS indicator 
fails to light due to an open or short in the cluster ASS indicator circuit, the cluster sends a message notifying the 
CAB of the condition, then the instrument cluster and the CAB will each store a DTC. 

For proper diagnosis of the anti lock brake system, the CAB, the EMIC, the CAN data bus or the electronic com
munication related to ABS indicator operation a diagnostic scan tool is required. Refer to the appropriate diagnostic 
information. 
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AIRBAG INDICATOR 

DESCRIPTION 
An airbag indicator is standard equipment on all 
instrument clusters. However, the instrument cluster ~ 
can be programmed to disable this indicator on vehi- (;S 
cles that are not equipped with the airbag system, 
which is not available in some markets. This indicator 
is located near the upper edge of the instrument cluster, between the tachometer and the speedometer. 
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The airbag indicator consists of a stencil-like cutout of the International Control and Display Symbol icon for Airbag 
in the opaque layer of the instrument cluster overlay. The dark outer layer of the overlay prevents the indicator from 
being clearly visible when it is not illuminated. A red Light Emitting Diode (LED) behind the cutout in the opaque 
layer of the overlay causes the indicator to appear in red through the translucent outer layer of the overlay when it 
is illuminated from behind by the LED, which is soldered onto the instrument cluster electronic circuit board. 

The airbag indicator is serviced as a unit with the instrument cluster. 

OPERATION 
The airbag indicator gives an indication to the vehicle operator when the airbag system, or a circuit or component 
of the system is ineffective. The airbag indicator is controlled by a transistor on the instrument cluster circuit board 
based upon cluster programming and electronic messages received by the cluster from the Occupant Restraint Con
troller (ORC) over the Controller Area Network (CAN) data bus. 

The airbag indicator Light Emitting Diode (LED) is completely controlled by the instrument cluster logic circuit, and 
that logic will only allow this indicator to operate when the instrument cluster receives a battery current input on the 
fused ignition switch output (run-start) circuit. Therefore, the LED will always be OFF when the ignition switch is in 
any position except ON or START. The LED only illuminates when it is provided a path to ground by the instrument 
cluster transistor. The instrument cluster will turn ON the airbag indicator for the following reasons: 

• Bulb Test - Each time the ignition switch is turned to the ON position the airbag indicator is illuminated for 
about six to eight seconds. The entire bulb test is a function of the ORC. 

• Airbag Indicator Lamp-On Message - Each time the cluster receives an electronic airbag indicator 
lamp-ON message from the ORC, the airbag indicator will be illuminated. The indicator remains illuminated for 
about twelve seconds or until the cluster receives a lamp-OFF message from the ORC, whichever is longer. 
This indicator will also be extinguished when the ignition switch is turned to the OFF position. 

• Communication Error - If the cluster receives no lamp-ON or lamp-OFF messages from the ORC for 10 con
secutive message cycles, the airbag indicator is illuminated. The indicator remains illuminated until the cluster 
receives a single lamp-OFF message from the ORC. 

• Actuator Test - Each time the cluster is put through the actuator test, the airbag indicator will be turned ON, 
then OFF again during the bulb check portion of the test to confirm the functionality of the LED and the cluster 
control circuitry. The actuator test illumination of the airbag indicator is a function of the instrument cluster. 

The ORC continually monitors the airbag system circuits and sensors to decide whether the system is in good oper
ating condition. The ORC then sends the proper lamp-ON or lamp-OFF message to the ElectroMechanical Instru
ment Cluster (EMIC) (also known as the Cab Compartment Node/CCN). If the ORC sends a lamp-ON message 
after the bulb test, it indicates that the ORC has detected a system malfunction or that the airbags and seat belt 
tensioners may not deploy when required, or may deploy when not required. The ORC will store a Diagnostic Trou
ble Code (DTC) for any malfunction it detects. Each time the airbag indicator fails to illuminate due to an open or 
short in the cluster airbag indicator circuit, the cluster sends a message notifying the ORC of the condition, the 
instrument cluster and the ORC will each store a DTC, and the cluster will flash the seatbelt indicator ON and OFF 
as a backup to notify the vehicle operator. 

For proper diagnosis of the airbag system, the ORC, the EMIC, the CAN data bus or the electronic communication 
related to airbag indicator operation a diagnostiC scan tool is required. Refer to the appropriate diagnostic informa
tion. 
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BRAKE/PARK BRAKE INDICATOR 

DESCRIPTION 
A brake indicator is standard equipment on all instru
ment clusters. This indicator is located near the lower 
edge of the instrument cluster, between the tachome
ter and the speedometer. 

(CD) 
BRAKE 

The brake indicator consists of a stencil-like cutout of the word BRAKE and the International Control and Display 
Symbol icon for Brake Failure in the opaque layer of the instrument cluster overlay. The dark outer layer of the 
overlay prevents the indicator from being clearly visible when it is not illuminated. A red Light Emitting Diode (LED) 
behind the cutout in the opaque layer of the overlay causes the indicator to appear in red through the translucent 
outer layer of the overlay when it is illuminated from behind by the LED, which is soldered onto the instrument 
cluster electronic circuit board. 

The brake indicator is serviced as a unit with the instrument cluster. 

OPERATION 
The brake indicator gives an indication to the vehicle operator when the parking brake is applied, when there are 
certain brake hydraulic system malfunctions as indicated by a low brake hydraulic fluid level condition, or when the 
brake fluid level switch is disconnected. The brake indicator can also give an indication when certain faults are 
detected in the Antilock Brake System (ABS). This indicator is controlled by a transistor on the instrument cluster 
circuit board based upon cluster programming, electronic messages received by the cluster from the Controller 
Antilock Brake (CAB) over the Controller Area Network (CAN) data bus, and a hard wired input from the park brake 
switch. 

The brake indicator Light Emitting Diode (LED) is completely controlled by the instrument cluster logic circuit, and 
that logic will only allow this indicator to operate when the instrument cluster receives a battery current input on the 
fused ignition switch output (run-start) circuit. Therefore, the LED will always be OFF when the ignition switch is in 
any position except ON or START. The LED only illuminates when it is provided a path to ground by the instrument 
cluster transistor. The instrument cluster will turn ON the brake indicator for the following reasons: 

• Bulb Test - Each time the ignition switch is turned to the ON position the brake indicator is illuminated for 
about four seconds as a bulb test. The entire bulb test is a function of the CAB. 

• Brake Indicator Lamp-On Message - Each time the cluster receives an electronic brake indicator lamp-ON 
message from the CAB, the brake indicator will be illuminated. The CAB may also send lamp-ON messages 
as feedback during ABS diagnostic procedures. The indicator remains illuminated until the cluster receives a 
lamp-OFF message from the CAB, or until the ignition switch is turned to the OFF position, whichever occurs 
first. 

• Park Brake Switch Input - Each time the cluster detects ground on the park brake switch sense circuit (park 
brake switch closed = park brake applied or not fully released) while the ignition switch is in the ON position, 
the brake indicator flashes ON and OFF. The indicator continues to flash until the park brake switch sense 
input to the cluster is an open circuit (park Qrake switch open;;;;; park brake fully released), or until the ignition 
switch is turned to the OFF position, whichever occurs first. 

• Actuator Test - Each time the instrument cluster is put through the actuator test, the brake indicator will be 
turned ON, then OFF again during the bulb check portion of the test to confirm the functionality of the LED and 
the cluster control circuitry. 

The park brake switch on the park brake pedal mechanism provides a hard wired ground input to the instrument 
cluster Circuitry through the park brake switch sense circuit whenever the park brake is applied or not fully released. 
The CAB continually monitors the ABS system circuits and sensors, including the brake fluid level switch on the 
brake master cylinder reservoir, to decide whether the system is in good operating condition. The CAB then sends 
the proper lamp-ON or lamp-OFF message to the ElectroMechanical Instrument Cluster (EMIC) (a/so known as the 
Cab Compartment Node/CCN). If the CAB sends a lamp-ON message after the bulb test, it indicates that the CAB 
has detected a brake hydraulic system malfunction or that the ABS system has become ineffective. The CAB will 
store a Diagnostic Trouble Code (DTC) for any malfunction it detects. 

For further diagnosis of the brake indicator or the instrument cluster circuitry that controls the LED, (Refer to 8 -
ELECTRICAUINSTRUMENT CLUSTER - DIAGNOSIS AND TESTING). The hard wired park brake switch input to 
the instrument cluster may be diagnosed using conventional diagnostic tools and procedures. Refer to the appro-
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priate wiring information. For proper diagnosis of the brake fluid level switch, the ABS, the CAB, the EMIC, the CAN 
data bus or the electronic communication related to brake indicator operation a diagnostic scan tool is required. 
Refer to the appropriate diagnostic information. 

DIAGNOSIS AND TESTING 

BRAKE INDICATOR 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

The hard wired park brake switch input to the ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab 
Compartment Node/CCN) may be diagnosed using conventional diagnostic tools and procedures. Refer to the 
appropriate wiring information. The wiring information includes wiring diagrams, proper wire and connector repair 
procedures, details of wire harness routing and retention, connector pin-out information and location views for the 
various wire harness connectors, splices and grounds. 

However, conventional diagnostic methods may not prove conclusive in the diagnosis of the EMIC, the Controller 
Antilock Brake (CAB), the Controller Area Network (CAN) data bus, or the electronic message inputs also used by 
the EMIC to provide brake indicator operation. The most reliable, efficient, and accurate means to diagnose the 
EMIC, the CAB, the CAN data bus or the electronic communication related to brake indicator operation requires the 
use of a diagnostic scan tool. Refer to the appropriate diagnostic information. 
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CARGO LAMP INDICATOR 

DESCRIPTION 
A cargo lamp indicator is standard equipment on all 
instrument clusters. The cargo lamp indicator is 
located in the lower portion of the tachometer dial face 
in the instrument cluster overlay. 

The cargo lamp indicator consists of a stencil-like cutout of the International Control and Display Symbol icon for 
Working Light in the opaque layer of the instrument cluster overlay. The dark outer layer of the overlay prevents 
the indicator from being clearly visible when it is not illuminated. An amber Light Emitting Diode (LED) behind the 
cutout in the opaque layer of the overlay causes the indicator to appear in amber through the translucent outer layer 
of the overlay when it is illuminated from behind by the LED, which is soldered onto the instrument cluster electronic 
circuit board. 

The cargo lamp indicator is serviced as a unit with the instrument cluster. 

OPERATION 

The cargo lamp indicator gives an indication to the vehicle operator when the exterior cargo lamp is illuminated. 
This indicator is controlled by a transistor on the instrument cluster circuit board based upon cluster programming, 
a hard wired multiplex input received by the cluster from the cargo lamp switch on the headlamp dimmer switch mux 
circuit, and electronic unlock request messages received from the optional Sentry Key REmote Entry Module 
(SKREEM) (also known as the Wireless Control Module/wCM). 

The cargo lamp indicator Light Emitting Diode (LED) is completely controlled by the instrument cluster logic circuit, 
and that logic will only allow this indicator to operate when the instrument cluster receives a battery current input on 
the fused ignition switch output (run-start) circuit. Therefore, the LED will always be OFF when the ignition switch is 
in any position except ON or START. The LED only illuminates when it is provided a path to ground by the instru
ment cluster transistor. The instrument cluster will turn ON the cargo lamp indicator for the following reasons: 

• Cargo Lamp-On Input - Each time the cluster detects a cargo lamp-ON input from the headlamp switch on 
the headlamp dimmer switch mux circuit, the cargo lamp and the cargo lamp indicator will be illuminated. The 
cargo lamp and indicator remain illuminated until the cluster receives a cargo lamp-OFF input from the head
lamp switch, until the cluster has completed an interior lamps load shed (about five minutes), or until the igni· 
tion switch is turned to the OFF position, whichever occurs first. 

• Actuator Test - Each time the cluster is put through the actuator test, the cargo lamp indicator will be turned 
ON, then OFF again during the bulb check portion of the test to confirm the functionality of the LED and the 
cluster control circuitry. 

The ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN) continually 
monitors the headlamp dimmer switch circuit to determine the proper interior lamps features and panel lamps illu
mination levels to provide. The EMIC then energizes and de-energizes a low side driver circuit to control the exterior 
cargo lamp. Each time the EMIC energizes the cargo lamp driver and the ignition switch is in the ON or START 
positions, the EMIC also turns ON the cargo lamp indicator. For further diagnosis of the cargo lamp indicator or the 
instrument cluster Circuitry that controls the indicator, (Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER - DIAG
NOSIS AND TESTING). 

The hard wired headlamp switch input and circuit related to cargo lamp indicator operation may be diagnosed using 
conventional diagnostic tools and procedures. Refer to the appropriate wiring information. 
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CHANGE OIL INDICATOR 

DESCRIPTION 
A change oil indicator is standard equipment on all instrument clusters. However, on vehicles manufactured for 
export markets or vehicles equipped with the optional diesel engine, this indicator is electronically disabled. The 
change oil indication appears within the odometer Vacuum Fluorescent Display (VFD) unit. The change oil indicator 
consists of cycling textual CHAngE and OIL messages which appear in place of the odometer information in the 
odometer display. 

The odometer VFD is soldered onto the cluster electronic circuit board, and is visible through a window with a 
smoked clear lens located on the lower edge of the speedometer gauge dial face of the cluster overlay. The dark 
lens over the VFD prevents it from being clearly visible when it is not illuminated. The change oil textual messages 
appear in the same blue-green color and at the same lighting level as the odometer information when they are 
illuminated by the instrument cluster electronic circuit board. 

The change oil indicator is serviced as a unit with the VFD in the instrument cluster. 

OPERATION 
The change oil indicator gives an indication to the vehicle operator when a duty-cycle algorithm contained within the 
software of the Powertrain Control Module (PCM) determines that a recommended oil change interval has been 
attained. This indicator is controlled by the instrument cluster logic circuit based upon cluster programming and elec
tronic messages received over the Controller Area Network (CAN) data bus from the PCM. 

The change oil indicator function of the odometer Vacuum Fluorescent Display (VFD) unit is completely controlled 
by the instrument cluster logic circuit, and that logic will only allow this indicator to operate when the instrument 
ctuster receives a battery current input on the fused ignition switch output (run-start) circuit. Therefore, the odometer 
VFD change oil indication will always be OFF when the ignition switch is in any position except ON or START. The 
instrument cluster will turn ON the change oil indicator for the following reasons: 

• Change Oil Indicator Lamp-On Message - Each time the ignition switch is turned to the ON position and the 
cluster receives an electronic change oil indicator lamp-ON message from the PCM indicating that a duty
cycle based recommended oil change interval has been attained, the change oil indicator will be illuminated for 
about three seconds, until the trip odometer reset switch button is depressed, or until the ignition switch is 
turned to the OFF position, whichever occurs first. 

• Change Oil Indicator Reset Procedure - Once an engine oil change has been completed, the PCM duty 
cycle counters can be reset using the following procedure. Turn the ignition switch to the ON position, but DO 
NOT start the engine. Slowly depress and release the accelerator pedal fully three times within ten seconds. 
Turn the ignition switch to the OFF position. If the change oil indicator illuminates the next time the engine is 
started, repeat this procedure. 

The PCM continually monitors numerous sensor inputs to determine the duty-cycles to which the engine is being 
subjected. A pre-programmed algorithm within the PCM then determines when to send the proper lamp-ON or lamp
OFF message to the ElectroMechanical Instrument Cluster {EMtC} (also known as the Cab Compartment Nodel 
CCN). 

For proper diagnosis of the change oil indicator, the PCM, the EMIC, the CAN data bus or the electronic commu
nication related to change oil indicator operation a diagnostic scan tool is required. Refer to the appropriate diag
nostic information. 
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CHARGING INDICATOR 

DESCRIPTION 
A charging indicator is standard equipment only in the 
four-gauge instrument clusters of all ST vehicles with 
a gasoline engine. The charging indicator is located on 
the left side of the instrument cluster, to the left of the fuel gauge. 

The charging indicator consists of a stencil-like cutout of the International Control and Display Symbol icon for Bat
tery Charging Condition in the opaque layer of the instrument cluster overlay_ The dark outer layer of the overlay 
prevents the indicator from being clearly visible when it is not illuminated. A red Light Emitting Diode (LED) behind 
the cutout in the opaque layer of the overlay causes the indicator to appear in red through the translucent outer 
layer of the overlay when it is illuminated from behind by the LED, which is soldered onto the instrument cluster 
electronic circuit board. 

The charging indicator is serviced as a unit with the instrument cluster. 

OPERATION 
The charging indicator gives an indication to the vehicle operator when the electrical system voltage is too low or 
too high. This indicator is controlled by a transistor on the instrument cluster circuit board based upon cluster pro
gramming and electronic messages received by the duster from the Powertrain Control Module (PCM) over the 
Controller Area Network (CAN) data bus. 

The charging indicator Light Emitting Diode (LED) is completely controlled by the instrument cluster logic circuit, and 
that logic will only allow this indicator to operate when the instrument cluster receives a battery current input on the 
fused ignition switch output (run-start) circuit. Therefore, the LED will always be OFF when the ignition switch is in 
any position except ON or START. The LED only illuminates when it is provided a path to ground by the instrument 
cluster transistor. The instrument cluster will turn ON the charging indicator for the following reasons: 

• Bulb Test - Each time the ignition switch is turned to the ON position the charging indicator is illuminated by 
the instrument cluster for about two seconds as a bulb test. 

• Voltage Low Message - Each time the cluster receives an electronic system voltage message from the PCM 
indicating the voltage is low (less than about 11.5 volts is a charge fail condition), the charging indicator will be 
illuminated. The indicator remains illuminated until the cluster receives a message from the PCM indicating the 
voltage is normal (greater than about 12.0 volts, but less than 16.0 volts), or until the ignition switch is turned 
to the OFF position, whichever occurs first. 

• Voltage High Message - Each time the cluster receives an electronic system voltage message from the PCM 
indicating the voltage is high (greater than about 16.0 volts), the charging indicator will be illuminated. The 
indicator remains illuminated until the cluster receives a message from the PCM indicating the voltage is nor
mal (less than about 15.5 volts, but greater than 11.5 volts), or until the ignition switch is turned to the OFF 
position, whichever occurs first. . 

• Actuator Test - Each time the cluster is put through the actuator test, the charging indicator will be turned ON, 
then OFF again during the bulb check portion of the test to confirm the functionality of the LED and the cluster 
control circuitry. 

The PCM continually monitors the electrical system voltage to control the generator output. The PCM then sends 
the proper messages to the ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Compartment 
Node/CCN). If the instrument cluster turns ON the charging indicator due to a charge fail or voltage high condition, 
it may indicate that the charging system requires service. For further diagnosis of the charging indicator or the 
instrument cluster circuitry that controls the indicator, (Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER - DIAG
NOSIS AND TESTING). 

For proper diagnosis of the charging system, the PCM, the EMIC, the CAN data bus or the electronic communica
tion related to charging indicator operation a diagnostic scan tool is required. Refer to the appropriate diagnostic 
information. 
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CHECK GAUGES INDICATOR 

DESCRIPTION 
A check gauges indicator is standard equipment on all 
instrument clusters except for ST vehicles with a gas
oline engine. The check gauges indicator is located on 
the left side of the instrument cluster, to the left of the voltage gauge. 

CHECK 
GAGES 
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The check gauges indicator consists of a stencil-like cutout of the words CHECK GAGES in the opaque layer of the 
instrument cluster overlay. The dark outer layer of the overlay prevents the indicator from being clearly visible when 
it is not illuminated. A red Light Emitting Diode (LED) behind the cutout in the opaque layer of the overlay causes 
the indicator to appear in red through "the translucent outer layer of the overlay when it is illuminated from behind by 
the LED, which is soldered onto the instrument cluster electronic circuit board. 

The check gauges indicator is serviced as a unit with the instrument cluster. 

OPERATION 
The check gauges indicator gives an indication to the vehicle operator when certain instrument cluster gauge read
ings reflect a condition requiring immediate attention. This indicator is controlled by a transistor on the instrument 
cluster circuit board based upon cluster programming and electronic messages received by the cluster from the 
Powertrain Control Module (PCM) on vehicles equipped with a gasoline engine, or from the Engine Control Module 
(ECM) on vehicles equipped with a diesel engine over the Controller Area Network (CAN) data bus. 

The check gauges indicator Light Emitting Diode (LED) is completely controlled by the instrument cluster logic cir
cuit, and that logic will only allow this indicator to operate when the instrument cluster receives a battery current 
input on the fused ignition switch output (run-start) circuit. Therefore, the LED will always be OFF when the ignition 
switch is in any position except ON or START. The LED only illuminates when it is provided a path to ground by the 
instrument cluster transistor. The instrument cluster will turn ON the check gauges indicator for the following rea
sons: 

• Bulb Test - Each time the ignition switch is turned to the ON position the check gauges indicator is illuminated 
for about two seconds as a bulb test. 

• Engine Temperature High Message - Each time the cluster receives three consecutive electronic messages 
from the PCM or ECM indicating the engine coolant temperature is high, the check gauges indicator will be 
illuminated and a single chime is sounded. The indicator remains illuminated until the cluster receives a mes
sage from the PCM or ECM indicating that the engine coolant temperature is not high, or until the ignition 
switch is turned to the OFF pOSition. whiChever occurs first. 

• Engine Oil Pressure Low Message - Each time the cluster receives three consecutive electronic messages 
from the PCM or ECM indicating the engine oil pressure is low, the check gauges indicator will be illuminated 
and a single chime is sounded. The indicator remains illuminated until the cluster receives a message from the 
PCM or ECM indicating that the engine oil pressure is not low, or until the ignition switch is turned to the OFF 
position, whichever occurs first. The cluster will only turn the indicator ON in response to an engine oil pres
sure low message if the engine speed is greater than zero. 

• System Voltage Low (Charge Fail) Message - Each time the cluster receives three consecutive electronic 
messages from the PCM or ECM indicating the electrical system voltage is low (charge fail condition) or that 
the battery temperature sensor input is an open circuit, the check gauges indicator will be illuminated and a 
single chime is sounded. The indicator remains illuminated until the cluster receives a single message from the 
PCM or ECM indicating the electrical system voltage is not low, or until the ignition switch is turned to the OFF 
position, whichever occurs first. 

• System Voltage High Message - Each time the cluster receives three consecutive electronic messages from 
the PCM or ECM indicating the electrical system voltage is high, the check gauges indicator will be illuminated 
and a single chime is sounded. The indicator remains illuminated until the cluster receives a single message 
from the PCM or ECM indicating the electrical system voltage is not high, or until the ignition switch is turned 
to the OFF position, whichever occurs first. 

• Actuator Test - Each time the cluster is put through the actuator test, the check gauges indicator will be 
turned ON, then OFF again during the bulb check portion of the test to confirm the functionality of the LED and 
the cluster control circuitry. 

The PCM (gasoline engine) or ECM (diesel engine) continually monitors the engine temperature, oil pressure and 
electrical system voltage, then sends the proper messages to the ElectroMechanical Instrument Cluster (EMIC) 
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(also known as the Cab Compartment Node/CCN). For further diagnosis of the check gauges indicator or the instru
ment cluster circuitry that controls the LED, (Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER - DIAGNOSIS 
AND TESTING). 

For proper diagnosis of the peM, the ECM, the EMIC, the CAN data bus or the electronic communication related to 
check gauges indicator operation a diagnostic scan tool is required. Refer to the appropriate diagnostic information. 
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CRUISE INDICATOR 

DESCRIPTION 
A cruise indicator is standard equipment on all instru
ment clusters. However, on vehicles not equipped with 
the optional speed control system, this indicator is 
electronically disabled. The cruise indicator is located 
on the left side of the cluster, to the left of the fuel gauge. 

CRUISE 
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The cruise indicator consists of a stencil-like cutout of the word CRUISE in the opaque layer of the instrument clus
ter overlay. The dark outer layer of the overlay prevents the indicator from being clearly visible when it is not illu
minated. A green Light Emitting Diode (LED) behind the cutout in the opaque layer of the overlay causes the 
indicator to appear in green through the translucent outer layer of the overlay when it is illuminated from behind by 
the LED, which is soldered onto the instrument cluster electronic circuit board. 

When the exterior lighting is turned ON the illumination intensity of the cruise indicator is dimmable, which is 
adjusted along with the cluster general illumination lighting using the panel lamps dimmer thumbwheel on the head
lamp switch. 

The cruise indicator is serviced as a unit with the instrument cluster. 

OPERATION 
The cruise indicator gives an indication to the vehicle operator when the speed control system is ON, regardless of 
whether the speed control is engaged. This indicator is controlled by a transistor on the instrument cluster circuit 
board based upon cluster programming and electronic messages received by the cluster from the Powertrain Con
trol Module (PCM) over the Controller Area Network (CAN) data bus. 

The cruise indicator Light Emitting Diode (LED) is completely controlled by the instrument cluster logic circuit, and 
that logic will only allow this indicator to operate when the instrument cluster receives a battery current input on the 
fused ignition switch output (run-start) circuit. Therefore, the LED will always be OFF when the ignition switch is in 
any position except ON or START. The LED only illuminates when it is provided a path to ground by the instrument 
cluster transistor. The instrument cluster will turn ON the cruise indicator for the following reasons: 

• Cruise Indicator Lamp .. On Message - Each time the cluster receives an electronic cruise indicator lamp-ON 
message from the PCM indicating the speed control system is ON, the cruise indicator is illuminated. The 
indicator remains illuminated until the cluster receives a lamp-OFF message from the PCM or until the ignition 
switch is turned to the OFF position, whichever occurs first. 

• Actuator Test - Each time the cluster is put through the actuator test, the cruise indicator will be turned ON, 
then OFF again during the bulb check portion of the test to confirm the functionality of the LED and the cluster 
control circuitry. 

The PCM continually monitors the speed control switches to determine the proper outputs to the speed control 
servo. The PCM then sends the proper lamp-ON or lamp-OFF message to the ElectroMechanical Instrument Cluster 
(EMIC) (also known as the Cab Compartment Node/CCN). For further diagnosis of the cruise indicator or the instru
ment cluster circuitry that controls the LED, (Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER - DIAGNOSIS 
AND TESTING). 

For proper diagnosis of the speed control system, the PCM, the EMIC, the CAN data bus or the electronic com
munication related to cruise indicator operation a diagnostic scan tool is required. Refer to the appropriate diagnos
tic information. 
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DOOR AJAR INDICATOR 

DESCRIPTION 
A door ajar indicator is standard equipment on all instrument clusters. This indicator appears within the odometer 
Vacuum Fluorescent Display (VFD) unit. The door ajar indicator consists of a textual door message which appears 
in place of the odometer information in the odometer display. 

The odometer VFD is soldered onto the cluster electronic circuit board, and is visible through a window with a 
smoked clear lens located on the lower edge 01 the speedometer gauge dial face of the cluster overlay. The dark 
lens over the VFD prevents it from being clearly visible when it is not illuminated. The door ajar textual message 
appears in the same blue-green color and at the same lighting level as the odometer information when it is illumi
nated by the instrument cluster electronic circuit board. 

The door ajar indicator is serviced as a unit with the VFD in the instrument cluster. 

OPERATION 
The door ajar indicator gives an indication to the vehicle operator that one or more 01 the passenger compartment 
doors may be open or not completely latched. This indicator is controlled by the instrument cluster logic circuit 
based upon cluster programming and hard wired inputs received by the cluster from the door ajar switches located 
in each door latch unit. 

The door ajar indicator function of the Vacuum Fluorescent Display (VFD) is completely controlled by the instrument 
cluster logic circuit, and that logic will only allow this indicator to operate when the instrument cluster receives a 
battery current input on the fused ignition switch output (run-start) circuit. Therefore, the VFD door ajar indication will 
always be OFF when the ignition switch is in any position except ON or START. The instrument cluster will turn ON 
the door ajar indicator for the following reasons: 

• Door Ajar Switch Input· Each time the cluster detects ground on anyone of the door ajar switch sense 
circuits (door ajar switch closed::::; door is open or not completely latched) the door ajar indicator will be illu
minated. The indicator remains illuminated untit all of the door ajar switch sense inputs to the cluster are an 
open circuit (door ajar switch open = door fully closed), until the cluster has completed an interior lamps load 
shed (about five minutes), or until the ignition switch is turned to the OFF position, whichever occurs first. 

The ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN) continually 
monitors the door ajar switches to determine the status of the doors. For further diagnosis of the door ajar indicator 
or the instrument cluster circuitry that controls the indicator, (Refer to 8 - ELECTRICALJINSTRUMENT CLUSTER -
DIAGNOSIS AND TESTING). 

The hard wired door ajar switches and circuits related to door ajar indicator operation may be diagnosed using 
conventional diagnostic tools and procedures. Refer to the appropriate wiring information. 



ENGINE TEMPERATURE GAUGE 

DESCRIPTION 
An engine coolant temperature gauge is standard 
equipment on all instrument clusters. The engine cool- ~ 
ant temperature gauge is located in the lower right 
quadrant of the instrument cluster, below the oil pres-
sure gauge. The gauge consists of a movable gauge needle or pointer controlled by the instrument cluster circuitry 
and a fixed 90 degree scale on the cluster overlay that reads left-to-right from C (or Cold) to H (or Hot) for gasoline 
engines. On vehicles with a diesel engine, the scale reads from 60°C to 120°C in markets where a metric instru
ment cluster is specified, or from 140 of to 245 OF in all other markets. An International Control and Display Symbol 
icon for Engine Coolant Temperature is located on the cluster overlay, directly below the left end of the gauge 
scale. 
The engine coolant temperature gauge graphics are black against a white field except for a single red graduation at 
the high end of the gauge scale making them clearly visible within the instrument cluster in daylight. When illumi
nated from behind by the panel lamps dimmer controlled cluster illumination lighting with the exterior lamps turned 
ON, the black gauge graphics appear blue-green and the red graphics still appear red. The gauge needle has inter
nal optical illumination. Gauge illumination is provided by replaceable incandescent bulb and holder units located on 
the instrument cluster electronic circuit board. 

The engine coolant temperature gauge is serviced as a unit with the instrument cluster. 

OPERATION 
The engine coolant temperature gauge gives an indication to the vehicle operator of the engine coolant temperature. 
This gauge is controlled by the instrument cluster circuit board based upon cluster programming and electronic mes
sages received by the cluster from the Powertrain Control Module (PCM) on vehicles equipped with a gasoline 
engine, or the Engine Control Module (ECM) on vehicles equipped with a diesel engine over the Controller Area 
Network (CAN) data bus. 

The engine coolant temperature gauge is an air core magnetic unit that receives battery current on the instrument 
cluster electronic circuit board through the fused ignition switch output (run-start) circuit whenever the ignition switch 
is in the ON or START positions. The cluster is programmed to move the gauge needle back to the low end of the 
scale after the ignition switch is turned to the OFF position. The instrument cluster circuitry controls the gauge nee
dle position and provides the following features: 

• Engine Temperature Message - Each time the cluster receives an electronic engine temperature message 
from the PCM or ECM indicating the temperature is between the low end of normal [about 54°C (130 OF) for 
gasoline engines, or about 60 °C (140 OF) for diesel engines] and the high end of normal [about 122°C (252 
OF) for gasoline engines, or about 116 °C (240 OF) for diesel engines], the gauge needle is moved to the actual 
relative temperature position on the gauge scale. 

• Engine Temperature Low Message - Each time the cluster receives an electronic engine temperature mes
sage from the PCM or ECM indicating the temperature is below the low end of normal [about 54°C (130 OF) 
for gasoline engines, or about 60 °C (140 OF) for diesel engines1, the gauge needle is held at the graduation 
on the far left end of the gauge scale. The gauge needle remains at the low end of the gauge scale until the 
cluster receives a message from the PCM or ECM indicating the temperature is above about 54°C (130 OF) 
for gasoline engines, or about 60 °C (140 OF) for diesel engines, or until the ignition switch is turned to the 
OFF position, whichever occurs first. 

• Engine Temperature High Message - Each time the cluster receives three consecutive e\ectronic engine 
temperature messages from the PCM or ECM indicating the temperature is above about 122°C (252 OF) for 
gaSOline engines, or about 116 °C (240 OF) for diesel engines, the gauge needle is moved to the red increment 
or zone at the far right end of gauge scale, the check gauges indicator is illuminated, and a single chime tone 
is sounded. The gauge needle remains at the high end of the gauge scale and the check gauges indicator 
remains illuminated until the cluster receives a message from the PCM or ECM indicating that the temperature 
is below about 122°C (252 OF) for gasoline engines, or about 116 °C (240 OF) for diesel engines, or until the 
ignition switch is turned to the OFF position, whichever occurs first. The chime tone feature will only repeat 
during the same ignition cycle if the check gauges indicator is cycled OFF and then ON again by the appro
priate messages from the PCM or ECM. 

• Communication Error - If the cluster fails to receive an engine temperature message, it will hold the gauge 
needle at the last indication for about 10 seconds or until the ignition switch is turned to the OFF position, 
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whichever occurs first. After 10 seconds, the cluster will move the gauge needle to the low end of the gauge 
scale . 

• Actuator Test - Each time the cluster is put through the actuator test, the engine coolant temperature gauge 
needle will be swept to several calibration points on the gauge scale in a prescribed sequence in order to 
confirm the functionality of the gauge and the cluster control circuitry. 

The PCM (gasoline engine) or ECM (diesel engine) continually monitors the engine coolant temperature sensor to 
determine the engine operating temperature. The PCM or ECM then sends the proper messages to the ElectroMe
chanical Instrument Cluster (EM1C) (a/so known as the Cab Compartment Node/CCN). For further diagnosis of the 
engine coolant temperature gauge or the instrument cluster circuitry that controls the gauge, (Refer to 8 - ELEC
TRICAUINSTRUMENT CLUSTER - DIAGNOSIS AND TESTING). If the instrument cluster turns ON the check 
gauges indicator due to a high engine temperature gauge reading, it may indicate that the engine or the engine 
cooling system requires service. 

For proper diagnosis of the engine coo/ant temperature sensor, the PCM, the ECM, the EMIC, the CAN data bus or 
the electronic communication related to engine coolant temperature gauge operation a diagnostiC scan tool is 
required. Refer to the appropriate diagnostic information. 



DR~~~~~~~~~~~~~~~~~~ INSTRUMENT CLUSTER 8J .. 67 

ELECTRONIC STABILITY PROGRAM/BRAKE ASSIST SYSTEM 
INDICATOR 

DESCRIPTION 
An Electronic Stability Program/Brake Assist System 
(ESP/BAS) indicator is only found in the instrument 
clusters for vehicles equipped with a gasoline engine. 
However, on vehicles not equipped with the optional 
ESP/BAS, this indicator is electronically disabled. This 

ESP 
BAS 

indicator is located in the lower portion of the tachometer dial face in the instrument cluster overlay. 

The ESP/BAS indicator consists of a stencil-like cutout of the text ESP BAS in the opaque layer of the instrument 
cluster overlay. The dark outer layer of the overlay prevents the indicator from being clearly visible when it is not 
illuminated. An amber Light Emitting Diode (LED) behind the cutout in the opaque layer of the overlay causes the 
indicator to appear in amber through the translucent outer layer of the overlay when it is illuminated from behind by 
the LED, which is soldered onto the instrument cluster electronic circuit board. 

The ESP/BAS indicator is serviced as a unit with the instrument cluster. 

OPERATION 
The ESP/BAS indicator gives an indication to the vehicle operator when a problem has been detected in the Elec
tronic Stability Program (ESP)/Brake Assist System (BAS). This indicator is controlled by a transistor on the instru
ment cluster circuit board based upon cluster programming and electronic messages received by the cluster from 
the Controller Antilock Brake (CAB) and the Totally Integrated Power Module (TIPM) over the Controller Area Net
work (CAN) data bus. 

The ESP/BAS indicator Light Emitting Diode (LED) is completely controlled by the instrument cluster logic circuit, 
and that logic will only allow this indicator to operate when the instrument cluster receives a battery current input on 
the fused ignition switch output (run-start) circuit. Therefore, the LED will always be OFF when the ignition switch is 
in any position except ON or START. The LED only illuminates when it is provided a path to ground by the instru
ment cluster transistor. The instrument cluster will turn ON the ESP/BAS indicator for the following reasons: 

• Bulb Test - Each time the ignition switch is turned to the ON position the ESP/BAS indicator is illuminated for 
about four seconds as a bulb test. 

• ESP/BAS Indicator Lamp-On Message - Each time the cluster receives an electronic ESPIBAS indicator 
lamp .. ON message from the CAB or the TIPM, the ESP/BAS indicator will be illuminated. The indicator 
remains illuminated until the cluster receives a lamp-OFF message from the CAB or TIPM, or until the ignition 
switch is turned to the OFF position, whichever occurs first. 

• Actuator Test - Each time the cluster is put through the actuator test, the ESP/BAS indicator will be turned 
ON, then OFF again during the bulb check portion of the test to confirm the functionality of the LED and the 
cluster control circuitry. 

The CAB and TIPM continually monitor the ESP/BAS system circuits and sensors to decide whether the system is 
in good operating condition and the proper outputs to the components of the system. The CAB or TIPM then sends 
the proper lamp-ON or lamp-OFF message to the ElectroMechanical Instrument Cluster (EMIC) (also known as the 
Cab Compartment Node/CCN). 

For proper diagnosis of the ESP/BAS system, the CAB, the TIPM, the EMIC, the CAN data bus or the electronic 
communication related to ESP/BAS indicator operation a diagnostic scan tool is required. Refer to the appropriate 
diagnostic information. 
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ETC INDICATOR 

DESCRIPTION 
An Electronic Throttle Control (ETC) indicator is stan
dard equipment on all instrument clusters. However. 
on vehicles not equipped with the optional 5.7 liter 
gasoline engine, this indicator is electronicany dis
abled. This indicator is located in the lower portion of 
the tachometer dial face in the instrument cluster overlay. 

The ETC indicator consists of a stencil-like cutout of the International Control and Display Symbol icon for Elec
tronic Throttle Control in the opaque layer of the instrument cluster overlay. The dark outer layer of the overlay 
prevents the indicator from being clearly visible when it is not illuminated. A red Light Emitting Diode (LED) behind 
the cutout in the opaque layer of the overlay causes the indicator to appear in red through the translucent outer 
layer of the overlay when it is illuminated from behind by the LED, which is soldered onto the instrument cluster 
electronic circuit board. 

The ETC indicator is selViced as a unit with the instrument cluster. 

OPERATION 
The Electronic Throttle Control (ETC) indicator gives an indication to the vehicle operator when the ETC system. or 
a circuit or component of the system is ineffective. The ETC indicator is controlled by a transistor on the instrument 
cluster circuit board based upon cluster programming and electronic messages received by the cluster from the 
Powertrain Control Module (PCM) over the Controller Area Network (CAN) data bus. 

The ETC indicator Light Emitting Diode (LED) is completely controlled by the instrument cluster logic circuit, and 
that logic will only allow this indicator to operate when the instrument cluster receives a battery current input on the 
fused ignition switch output (run-start) circuit. Therefore, the LED will always be OFF when the ignition switch is in 
any position except ON or START. The LED only illuminates when it is provided a path to ground by the instrument 
cluster transistor. The instrument cluster will turn ON the ETC indicator for the following reasons: 

• Bulb Test - Each time the ignition switch is turned to the ON position the ETC indicator is illuminated for about 
six seconds. The entire bulb test is a function of the PCM . 

• ETC Indicator Lamp-On Message - Each time the cluster receives an electronic ETC indicator lamp-ON 
message from the PCM, the ETC indicator will be illuminated. The indicator can be flashed ON and OFF, or 
illuminated solid. as dictated by the PCM message. The indicator remains illuminated solid or continues to 
flash for about 12 seconds or until the cluster receives a lamp-OFF message from the PCM, whichever is 
longer. If the indicator is illuminated solid with the engine running the vehicle will usually remain drivable. If the 
indicator is flashing with the engine running the vehicle may require towing. A flashing indicator means the 
ETC system requires immediate selVice. The indicator will be extinguished when the ignition switch is turned 
to the OFF position. 

• Communication Error - If the cluster receives no lamp-ON or lamp-OFF messages from the PCM for three 
consecutive seconds. the ETC indicator is illuminated. The indicator remains illuminated until the cluster 
receives a Single lamp-OFF message from the PCM. 

• Actuator Test - Each time the cluster is put through the actuator test, the ETC indicator will be turned ON, 
then OFF again during the bulb check portion of the test to confirm the functionality of the LED and the cluster 
control circuitry. The actuator test illumination of the ETC indicator is a function of the PCM. 

The PCM continually monitors the ETC system circuits and sensors to decide whether the system is in good oper
ating condition. The PCM then sends the proper lamp-ON or lamp-OFF message to the ElectroMechanical Instru
ment Cluster (EMIC) (also known as the Cab Compartment Node/CCN). If the PCM sends a lamp-ON message 
after the bulb test. it indicates that the PCM has detected an ETC system malfunction or that the ETC system is 
ineffective. The PCM will store a Diagnostic Trouble Code (DTC) for any malfunction it detects. Each time the ETC 
indicator fails to illuminate due to an open or short in the cluster ETC indicator circuit the cluster sends a message 
notifying the PCM of the condition, then the EMIC and the PCM will each store a DTC. 

For proper diagnosis of the ETC system, the PCM, the EMIC, the CAN data bus or the electronic communication 
related to ETC indicator operation a diagnostic scan tool is required. Refer to the appropriate diagnostic information. 



FOG LAMP INDICATOR 

DESCRIPTION 
A fog lamp indicator is standard equipment on all 
instrument clusters. However, on vehicles not 
equipped with optional fog' lamps, this indicator is 
electronically disabled. This indicator is located within 
the odometer/trip odometer Vacuum Fluorescent Display (VFD) unit. 

The fog lamp indicator consists of the International Control and Display Symbol icon for Front Fog Light in the 
lower left corner of the VFD unit. The VFD unit is soldered onto the instrument cluster electronic circuit board, and 
is visible through a window with a smoked clear lens located on the lower edge of the speedometer gauge dial face 
of the cluster overlay. The dark lens over the VFD prevents the icon from being clearly visible when it is not illu
minated. The fog lamp indicator icon appears in a blue-green color and at the same lighting level as the odometer 
information when it is illuminated by the instrument cluster electronic circuit board. 

During daylight hours (exterior lamps are OFF) the VFD unit is illuminated at full brightness for clear visibility. At 
night (exterior lamps are ON). the VFO unit lighting level is adjusted with the other cluster illumination lamps using 
the panel lamps dimmer function 01 the interior lighting thumbwheel on the headlamp switch. However, a PARADE 
mode position of the thumbwheel allows the VFO unit to be illuminated at full brightness if the exterior lamps are 
turned ON during daylight hours. 

The fog lamp indicator is serviced as a unit with the VFD unit in the instrument cluster. 

OPERATION 
The fog lamp indicator gives an indication to the vehicle operator whenever the optional fog lamps are illuminated. 
This indicator is controlled by the instrument cluster circuit board based upon cluster programming and electronic 
messages received by the cluster from the Totally Integrated Power Module (TIPM) over the Controller Area Net
work (CAN) data bus. 

The fog lamp indicator is completely controlled by the instrument cluster logic circuit, and that logic will only allow 
this indicator to operate when the instrument cluster receives a battery current input on the fused ignition switch 
output (run-start) circuit. Therefore, the indicator will always be OFF when the ignition switch is in any position 
except ON or START. The indicator only illuminates when it is energized by the instrument cluster logic circuit. The 
instrument cluster will turn ON the fog lamp indicator for the following reasons: 

• Fog Indicator Lamp-On Message - Each time the cluster receives an electronic fog indicator lamp-ON mes
sage from the TIPM indicating the fog lamp circuit is energized, the fog lamp indicator will be illuminated. The 
indicator remains illuminated until the cluster receives a lamp-OFF message from the TIPM, until the ignition 
switch is turned to the OFF position or until the exterior lamp load shedding (battery saver) timed interval 
expires. whichever occurs first. 

• Actuator Test ~ Each time the cluster is put through the actuator test, the fog lamp indicator will be turned ON, 
then OFF again during the VFD portion of the test to confirm the functionality of the VFD and the cluster 
control Circuitry. 

The TIPM continually monitors electronic exterior lighting switch status messages from the ElectroMechanical 
Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN) to determine the appropriate outputs 
to the fog lamps. The TIPM activates or deactivates the fog lamp circuit then sends the proper lamp-ON or lamp
OFF message back to the EMIC. For further diagnosis of the fog lamp indicator or the instrument cluster circuitry 
that controls the indicator, (Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER - DIAGNOSIS AND TESTING). 

For proper diagnosis of the fog lamp system, the TIPM, the EMIC, the CAN data bus or the electronic communi
cation related to fog lamp indicator operation a diagnostic scan tool is required. Refer to the appropriate diagnostiC 
information. 
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FUEL GAUGE 

DESCRIPTION 
A fuel gauge is standard equipment on all instrument 
clusters. This gauge is located in the lower left quad
rant of the instrument cluster, below the voltage 
gauge. This gauge consists of a movable gauge nee
dle or pointer controlled by the instrument cluster cir-
cuitry and a fixed 90 degree scale on the cluster overlay that reads left-to-right from E (or Empty) to F (or Full). 

An International Control and Display Symbol icon for Fuel is located on the cluster overlay, directly below the right 
end of the gauge scale. An arrowhead pOinted to the left side of the vehicle is imprinted on the cluster overlay next 
to the Fuel icon on the gauge to provide the driver with a reminder as to the location of the fuel filler access. On 
vehicles equipped with a diesel engine, text that specifies DIESEL ONLY is located across the fuel gauge below the 
gauge scale, but above the hub of the gauge needle. 

The fuel gauge graphics are black against a white field except for a single red graduation at the low end of the 
gauge scale making them clearly visible within the instrument cluster in daylight. When illuminated from behind by 
the panel lamps dimmer controlled cluster general illumination lighting with the exterior lamps turned ON, the black 
gauge graphics appear blue-green and the red graphics still appear red. The gauge needle has internal optical illu
mination. Gauge illumination is provided by replaceable incandescent bulb and holder units located on the instru
ment cluster electronic circuit board. 

The fuel gauge is serviced as a unit with the instrument cluster. 

OPERATION 
The fuel gauge gives an indication to the vehicle operator of the level of fuel in the fuel tank. This gauge is con
trolled by the instrument cluster circuit board based upon cluster programming and a hard wired input received by 
the cluster from the fuel level sending unit on the fuel pump module in the fuel tank. 

The fuel gauge is an air core magnetic unit that receives battery current on the instrument cluster electronic circuit 
board through the fused ignition switch output (run-start) circuit whenever the ignition switch is in the ON or START 
positions. The cluster is programmed to move the gauge needle back to the low end of the scale after the ignition 
switch is turned to the OFF position. The instrument cluster circuitry controls the gauge needle position and provides 
the following features: 

• Fuel Level Sending Unit Input - The cluster provides a constant current source to the fuel level sending unit 
and monitors a return input on a fuel level sense circuit. The resistance through the fuel level sending unit 
increases as the fuel level falls and decreases as the fuel level rises causing changes in the fuel level sense 
input voltage. The cluster programming applies an algorithm to calculate the proper fuel gauge needle position 
based upon the fuel level sense input, then moves the gauge needle to the proper relative position on the 
gauge scale. This algorithm is used to dampen gauge needle movement against the negative effect that fuel 
sloshing within the fuel tank can have on accurate inputs from the fuel tank sending unit to the cluster. 

• Less Than 15 Percent Tank Full Input - Each time the fuel level sense input to the cluster indicates the fuel 
tank is about 15 percent full or less for 10 consecutive seconds and the vehicle speed is zero, or for 60 con
secutive seconds and the vehicle speed is greater than zero, the gauge needle is moved to about the one
sixteenth graduation on the gauge scale, the low fuel indicator is illuminated, and a single chime tone is 
sounded. The low fuel indicator remains illuminated until the fuel level sense input is greater than about 15 
percent full for 10 consecutive seconds and the vehicle speed is zero, or for 60 consecutive seconds and the 
vehicle speed is greater than zero, or until the ignition switch is turned to the OFF position, whichever occurs 
first. The chime tone feature will only repeat during the same ignition cycle if the low fuel indicator is cycled 
OFF and then ON again by the appropriate inputs from the fuel level sending unit. 

• Less Than Empty Stop Input - Each time the cluster receives a fuel level sense input that indicates the fuel 
level in the fuel tank is less than the EMPTY gauge needle stop position, the gauge needle is moved to the 
low end of the gauge scale and the low fuel indicator is illuminated immediately. This input would indicate that 
the fuel level sense input to the cluster is a short circuit. 

• More Than Full Stop Input - Each time the cluster receives a fuel level sense input that indicates the fuel 
level in the fuel tank is more than the FULL gauge needle stop position, the gauge needle is moved to the low 
end of the gauge scale and the low fuel indicator is illuminated immediately. This input would indicate that the 
fuel level sense input to the cluster is an open circuit. 
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• Actuator Test - Each time the cluster is put through the actuator test, the fuel gauge needle will be swept to 
several calibration pOints on the gauge scale in a prescribed sequence in order to confirm the functionality of 
the gauge and the cluster control circuitry. 

The ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN) continually 
monitors the fuel tank sending unit to determine the level of fuel in the fuel tank. The EMIC then sends the proper 
electronic fuel level message to other electronic modules in the vehicle over the Controller Area Network (CAN) 
data bus. For further diagnosis of the fuel gauge or the instrument cluster circuitry that controls the gauge, (Refer to 
8 - ELECTRICAUINSTRUMENT CLUSTER - DIAGNOSIS AND TESTING). 

For proper diagnosis of the fuel tank sending unit, the EMIC, the CAN data bus or the electronic communication 
related to fuel gauge operation or fuel level data processing a diagnostic scan tool is required. Refer to the appro
priate diagnostic information. 
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GAS CAP INDICATOR 

DESCRIPTION 
A gas cap indicator is standard equipment on all instrument clusters. However, on vehicles equipped with the 
optional diesel engine, this indicator is electronically disabled. The gas cap indication appears within the odometer 
Vacuum Fluorescent Display (VFD) unit. The gas cap indicator consists of a textual gASCAP message which 
appears in place of the odometer/trip odometer information in the display. 

The odometer VFD is soldered onto the cluster electronic circuit board, and is visible through a window with a 
smoked clear lens located on the lower edge of the speedometer gauge dial face of the cluster overlay. The dark 
lens over the VFD prevents it from being clearly visible when it is not illuminated. The gas cap textual message 
appears in the same blue-green color and at the same lighting level as the odometer/trip odometer information when 
it is illuminated by the instrument cluster electronic circuit board. 

The gas cap indicator is serviced as a unit with the VFD in the instrument cluster. 

OPERATION 
The gas cap indicator gives an indication to the vehicle operator when there is a gross leak detected in the on
board fuel vapor recovery system. This indicator is controlled by the instrument cluster logic Circuit based upon 
cluster programming and electronic messages received over the Controller Area Network (CAN) data bus from the 
Powertrain Control Module (PCM). 

The gas cap indicator function of the odometer Vacuum Fluorescent Display (VFD) unit is completely controlled by 
the instrument cluster logic circuit, and that logic will only allow this indicator to operate when the instrument cluster 
receives a battery current input on the fused ignition switch output (run-start) circuit. Therefore, the VFD gas cap 
indication will always be OFF when the ignition switch is in any position except ON or START. The instrument clus
ter will turn ON the gas cap indicator for the following reasons: 

• Gas Cap Indicator Lamp-On Message - Each time the cluster receives an electronic gas cap indicator 
lamp-ON message from the PCM indicating there is a gross leak in the vapor recovery system, the gas cap 
indicator will be illuminated. If the ignition switch is in the ON position and the vehicle is not moving when the 
message is received, the VFD will repeatedly and sequentially cycle the gas cap indication in two second inter
vals with the odometer/trip odometer information and any other active textual warnings. If the vehicle is mov
ing, or once the cluster of a non-moving vehicle receives an electronic vehicle speed message from the PCM 
indicating a speed greater than zero, the warning sequence will consist of three complete display cycles with 
an audible single chime tone accompanying each cycle, then revert to only the visual gas cap indication and 
odometer/trip odometer display cycling until the cluster receives a message indicating there is no gross leak in 
the vapor recovery system, or until the ignition switch is turned to the OFF pOSition, whichever occurs first. The 
VFD can be reverted to the odometer display and any currently displayed textual messages suspended by 
momentarily depressing and releasing the odometer/trip odometer reset switch button on the front of the clus
ter. 

The PCM continually monitors the on board vapor recovery system to determine whether there are air leaks in the 
system. The PCM then sends the proper electronic messages to the ElectroMechanical Instrument Cluster (EMIC) 
(also known as the Cab Compartment Node/CCN). If the EMIC turns ON the gas cap indicator due to a monitored 
gross leak in the vapor recovery system. it may indicate that the gas cap has been removed or is improperly 
installed. 

For proper diagnosis of the on board vapor recovery system, the PCM, the EMIC, the CAN data bus or the elec
tronic communication related to gas cap indicator operation a diagnostic scan tool is required. Refer to the appro
priate diagnostic information. 
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GEAR SELECTOR INDICATOR 

DESCRIPTION 
An electronic automatic transmission gear selector 
indicator is standard factory-installed equipment on 
this vehicle. However, on vehicles not equipped with 
an optional automatic transmission, this indicator is 
electronically disabled. The gear selector indicator 
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information is displayed in an electronic, blue-green Vacuum-Fluorescent Display (VFD) unit. This VFD unit is sol
dered onto the cluster electronic circuit board and is visible through a window with a smoked clear lens located on 
the lower edge of the speedometer dial face of the cluster overlay. The dark lens over the VFD prevents the indi
cator from being clearly visible when it is not illuminated. 

The gear selector indicator displays the following characters from left to right: P, R, N, D, 2, and 1. Each character 
appears in a blue-green color and at the same lighting level as the odometer information. Respectively, these char
acters represent the PARK, REVERSE, NEUTRAL, DRIVE, second gear, and first gear positions of the transmission 
gear selector lever on the steering column. The indicator illuminates a rectangular box around the character that 
represents the currently selected lever position. 

During daylight hours (exterior lamps are OFF) the gear selector indicator is illuminated at full brightness for clear 
visibility. At night (exterior lamps are ON), the indicator lighting level is adjusted with the other cluster general illu
mination lamps using the panel lamps dimmer thumbwheel on the headlamp switch. However, a PARADE mode 
position of the panel lamps dimmer thumbwheel allows the indicator to be illuminated at full brightness if the exterior 
lamps are turned ON during daylight hours. 

The gear selector indicator is serviced as a unit with the VFD unit in the instrument cluster. 

OPERATION 
The electronic gear selector indicator gives an indication to the vehicle operator of the transmission gear that has 
been selected with the automatic transmission gear selector lever. This indicator is controlled by the instrument clus
ter circuit board based upon cluster programming. The cluster circuitry automatically configures itself for the proper 
transmission type based upon the hard wired transmission range sensor mux circuit input to the cluster. 

The gear selector indicator information is displayed by the odometer/trip odometer Vacuum Fluorescent Display 
(VFD) unit soldered onto the instrument cluster electronic circuit board, and the VFD will not display the gear selec
tor indicator information after the ignition switch is turned to the OFF position. Each time the cluster is disconnected 
from battery current for more than about five minutes, it must configure itself for the automatic transmission type that 
is in the vehicle once it is reconnected to battery current. The instrument cluster circuitry configures the gear selec
tor indicator based upon the following inputs from the transmission range sensor: 

• Open Circuit - If the cluster is configured for an automatic transmission and the transmission range sensor 
mux circuit is open, the cluster circuitry controls the gear selector indicator display based upon an electronic 
selected gear message received from the Transmission Control Module (TCM) over the Controller Area Net
work (CAN) data bus. If the Transmission Range Sensor (TRS) mux circuit is open and no electronic selected 
gear messages are received from the TCM within two seconds, the instrument cluster circuitry will not display 
any gear selector position until the condition is resolved or until the ignition switch is turned to the OFF posi
tion, whichever occurs first. 

• Resolved Circuit - If the transmission range sensor mux circuit ;s resolved, the cluster circuitry controls the 
gear selector indicator display based upon the resistance value of the hard wired input from the TRS. If the 
cluster is configured for an automatic transmission with a TRS input and detects a short to ground or an open 
in the TRS mux input, the instrument cluster circuitry will not display any gear selector position in the VFD. The 
VFD display for the short-to-ground and open circuit conditions will continue until the condition is resolved or 
until the ignition switch is turned to the OFF position, whichever occurs first. 

• Actuator Test - Each time the cluster is put through the actuator test, the odometer/trip odometer VFD will 
display all of its characters at once, then step through each character segment individually during the VFD 
portion of the test to confirm the functionality of the VFD and the cluster control circuitry. 

On vehicles with a TCM, the TCM continually monitors the TRS, then sends the proper message to the ElectroMe
chanical Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN). On vehicles without a TCM, 
the EMIC continually monitors the hard wired TRS multiplexed input. For further diagnosis of the gear selector indi
cator or the instrument cluster circuitry that controls this function, (Refer to 8 - ELECTRICAUINSTRUMENT CLUS-



8J - 74 INSTRUMENT CLUSTER ------------------ DR 

TEA - DIAGNOSIS AND TESTING). For further diagnosis of the TAS on vehicles without a TCM, refer to the 
transmission range sensor service information in 21 - TRANSMISSIONfTAANSAXLE/AUTOMATIC for the appropri
ate transmission. 

On vehicles with a TCM, for proper diagnosis of the TRS, the TCM, the EMIC, the CAN data bus or the electronic 
communication related to gear selector indicator operation a diagnostic scan tool is required. Refer to the appropri
ate diagnostic information. 
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HIGH BEAM INDICATOR 

DESCRIPTION 
A high beam indicator is standard equipment on aU 
instrument clusters. This indicator is located near the 
upper edge of the instrument cluster, between the 
tachometer and the speedometer. 

The high beam indicator consists of a stencil-like cutout of the International Control and Display Symbol icon for 
High Beam in the opaque layer of the instrument cfuster overlay. The dark outer layer of the overlay prevents the 
indicator from being clearly visible when it is not illuminated. A blue Light Emitting Diode (LED) behind the cutout in 
the opaque layer of the overlay causes the indicator to appear in blue through the translucent outer layer of the 
overlay when it is ilfuminated from behind by the LED, which is soldered onto the instrument cluster electronic circuit 
board. 

The high beam indicator is serviced as a unit with the instrument cluster. 

OPERATION 
The high beam indicator gives an indication to the vehicle operator whenever the headlamp high beams are illumi
nated. This indicator is controlled by a transistor on the instrument cluster circuit board based upon cruster pro
gramming and a hard wired multiplex input received by the cluster from the headfamp beam select switch circuitry 
of the multi-function switch on the washer/beam select switch mux circuit. 

The high beam indicator Light Emitting Diode (LED) is completely controlled by the instrument cluster logic circuit~ 
and that logic will allow this indicator to operate whenever the instrument cluster receives a battery current input on 
the fused B(+) circuit. Therefore, the LED can be illuminated regardless of the ignition switch position. The LED only 
illuminates when it is provided a path to ground by the instrument cluster transistor. The instrument cluster will turn 
ON the high beam indicator for the following reasons: 

• High Beam Headlamps-On Input - Each time the cluster detects a high beam head lamps-ON input from the 
headlamp beam select switch Circuitry of the mUlti-function switch on the washer/beam select switch mux cir
cuit, the headlamp high beams and the high beam indicator will be illuminated. The indicator remains illumi
nated until the cluster receives a high beam headlamps-OFF input from the multi-function switch, or until the 
exterior lamp load shedding (battery saver) timed interval expires, whichever occurs first. 

• Actuator Test - Each time the cluster is put through the actuator test, the high beam indicator will be turned 
ON, then OFF again during the bulb check portion of the test to confirm the functionality of the LED and the 
cluster control circuitry. 

The ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN) continually 
monitors the headlamp switch and the multi-function switch to determine the proper headlamp low beam and high 
beam control. The EMIC then sends the proper electronic low beam and high beam lamp-ON and lamp-OFF 
messages to the Totally Integrated Power Module (TIPM) over the Controller Area Network (CAN) data bus and 
controls the high beam indicator operation accordingly. For further 'diagnosis of the high beam indicator or the instru
ment cluster circuitry that controls the indicator, (Refer to 8 - ELECTRICAUJNSTRUMENT CLUSTER - DIAGNOSIS 
AND TESTING). 

The hard wired headlamp switch and multi-function switch inputs and circuits related to high beam indicator oper
ation may be diagnosed using conventional diagnostic tools and procedures. Refer to the appropriate wiring infor
mation. For proper diagnosis of the TIPM, the EMIC, the CAN data bus or the electronic communication related to 
high beam indicator operation a diagnostic scan tool is required. Refer to the appropriate diagnostic information. 
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LOW FUEL INDICATOR 

DESCRIPTION 
A low fuel indicator is standard equipment on all 
instrument clusters. This indicator is located on the left 
side of the instrument cluster, to the left of the fuel 
gauge. 

The low fuel indicator consists of a stencil-tike cutout of the International Control and Display Symbol icon for Fuel 
in the opaque layer of the instrument cluster overlay. The dark outer layer of the overlay prevents the indicator from 
being clearly visible when it is not illuminated. An amber Light Emitting Diode (LED) behind the cutout in the opaque 
layer of the overlay causes the indicator to appear in amber through the translucent outer layer of the overlay when 
it is illuminated from behind by the LED, which is soldered onto the instrument cluster electronic circuit board. The 
low fuel indicator is serviced as a unit with the instrument cluster. 

OPERATION 
The low fuel indicator gives an indication to the vehicle operator when the level of fuel in the fuel tank becomes low. 
This indicator is controlled by a transistor on the instrument cluster circuit board based upon cluster programming 
and a hard wired input received by the cluster from the fuel level sending unit on the fuel pump module in the fuel 
tank. 

The low fuel indicator Light Emitting Diode (LED) is completely controlled by the instrument cluster logic circuit, and 
that logic will only allow this indicator to operate when the instrument cluster receives a battery current input on the 
fused ignition switch output (run-start) circuit. Therefore, the LED will always be OFF when the ignition switch is in 
any position except ON or START. The LED only illuminates when it is provided a path to ground by the instrument 
cluster transistor. The instrument cluster will turn ON the low fuel indicator for the following reasons: 

• Bulb Test - Each time the ignition switch is turned to the ON position the low fuel indicator is illuminated for 
about two seconds as a bulb test. 

• Less Than 15 Percent Tank Full Input - The cluster provides a constant current source to the fuel level 
sending unit and monitors a return input on a fuel level sense circuit. The resistance through the fuel level 
sending unit increases as the fuel level falls and decreases as the fuel level rises causing changes in the 
sense input voltage. Each time the fuel level sense input to the cluster indicates the fuel tank is about 15 
percent full or less for 10 consecutive seconds and the vehicle speed is zero, or for 60 consecutive seconds 
and the vehicle speed is greater than zero, the fuel gauge needle is moved to about the one-sixteenth grad
uation on the gauge scale, the low fuel indicator is illuminated, and a single chime tone is sounded. The low 
fuel indicator remains illuminated until the fuel level sense input indicates that the fuel tank is greater than 
about 15 percent full for 10 consecutive seconds and the vehicle speed is zero, or for 60 consecutive seconds 
and the vehicle speed is greater than zero, or until the ignition switch is turned to the OFF position, whichever 
occurs first. The chime tone feature will only repeat during the same ignition cycle if the low fuel indicator is 
cycled OFF and then ON again by the appropriate inputs from the fuel level sending unit. 

• Less Than Empty Stop Input - Each time the cluster receives a fuel level sense input that indicates the fuel 
level in the fuel tank is less than the E (or Empty) gauge needle stop position, the gauge needle is moved to 
the low end of the gauge scale and the low fuel indicator is illuminated immediately. This input would indicate 
that the fuel level sense input to the cluster is a short circuit. 

• More Than Full Stop Input - Each time the cluster receives a fuel level sense input that indicates the fuel 
level in the fuel tank is more than the F (or Fun) gauge needle stop position, the gauge needle is moved to the 
low end of the gauge scale and the low fuel indicator is illuminated immediately. This input would indicate that 
the fuel level sense input to the cluster is an open circuit. 

• Actuator Test - Each time the cluster is put through the actuator test, the low fuel indicator will be turned ON, 
then OFF again during the bulb check portion of the test to confirm the functionality of the LED and the cluster 
control circuitry. 

The ElectroMechanical Instrument Cluster (EM1C) (also known as the Cab Compartment Node/CCN) continually 
monitors the fuel tank sending unit to determine the level of fuel in the fuel tank. The EMIC then sends the proper 
electronic fuel level message to other electronic modules in the vehicle over the Controller Area Network (CAN) 
data bus. For further diagnosis of the low fuel indicator or the instrument cluster cirCUitry that controls the LED, 
(Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER - DIAGNOSIS AND TESTING). 
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For proper diagnosis of the fuel tank sending unit, the EMIC, the CAN data bus or the electronic communication 
related to low fuel indicator operation or fuel level data processing a diagnostic scan tool is required. Refer to the 
appropriate diagnostic information. 
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LOW OIL PRESSllRE INDICATOR 

DESCRIPTION 

A low oil pressure indicator is standard equipment only 
in the four-gauge instrument clusters of all ST vehicles 
with a gasoline engine. This indicator is located on the 
left side of the instrument cluster, to the left of the fuel gauge. 

The low oil pressure indicator consists of a stencil-like cutout of the International Control and Display Symbol icon 
for Engine Oil in the opaque layer of the instrument cluster overlay. The dark outer layer of the overlay prevents the 
indicator from being clearly visible when it is not illuminated. A red Light Emitting Diode (LED) behind the cutout in 
the opaque layer of the overlay causes the icon to appear in red through the translucent outer layer of the overlay 
when it is illuminated from behind by the LED, which is soldered onto the instrument cluster electronic circuit board. 

The low oil pressure indicator is serviced as a unit with the instrument cluster. 

OPERATION 

The low oil pressure indicator gives an indication to the vehicle operator when the engine oil pressure reading 
reflects a condition requiring immediate attention. This indicator is controlled by a transistor on the instrument cluster 
circuit board based upon cluster programming and electronic messages received by the cluster from the Powertrain 
Control Module (PCM) over the Controller Area Network (CAN) data bus. 

The low oil pressure indicator Light Emitting Diode (LED) is completely controlled by the instrument cluster logic 
circuit, and that logic will only allow this indicator to operate when the instrument cluster receives a battery current 
input on the fused ignition switch output (run-start) circuit. Therefore, the LED will always be OFF when the ignition 
switch is in any position except ON or START. The LED only illuminates when it is provided a path to ground by the 
instrument cluster transistor. The instrument cluster will turn ON the low oil pressure indicator for the following rea
sons: 

• Engine Oil Pressure Low Message - Each time the cluster receives an electronic engine oil pressure mes
sage from the PCM indicating the pressure is about 6.9 kPa (1 psi) or lower, the low oil pressure indicator will 
be illuminated. The indicator remains illuminated until the cluster receives a message from the PCM indicating 
that the pressure is above about 6.9 kPa (1 psi), or until the ignition switch is turned to the OFF position, 
whichever occurs first. The cluster will only turn the indicator ON in response to low engine oil pressure if the 
engine speed is greater than zero . 

• Actuator Test - Each time the cluster is put through the actuator test, the low oil pressure indicator will be 
turned ON, then OFF again during the bulb check portion of the test to confirm the functionality of the LED and 
the cluster control circuitry. 

The PCM continually monitors the engine oil pressure sensor to determine the engine oil pressure. The PCM then 
sends the proper messages to the ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Compart
ment Node/CCN). For further diagnosis of the low oil pressure indicator or the instrument cluster circuitry that con
trols the LED, (Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER - DIAGNOSIS AND TESTING). 

For proper diagnosis of the engine oil pressure sensor, the PCM, the EMIC, the CAN data bus or the electronic 
communication related to low oil pressure indicator operation a diagnostic scan tool is required. Refer to the appro
priate diagnostic information. 
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MALFUNCTION INDICATOR LAMP (MIL) 

DESCRIPTION 
A Malfunction Indicator Lamp (MIL) is standard equip
ment on all instrument clusters. This indicator is 
located near the lower edge of the instrument cluster, 
between the tachometer and the speedometer. 

The MIL consists of a stencil-like cutout of the International Control and Display Symbol icon for Engine in the 
opaque layer of the instrument cluster overlay. The dark outer layer of the overlay prevents the indicator from being 
clearly visible when it is not illuminated. An amber Light Emitting Diode (LED) behind the cutout in the opaque layer 
of the overlay causes the indicator to appear in amber through the translucent outer layer of the overlay when it is 
illuminated from behind by the LED, which is soldered onto the instrument cluster electronic circuit board. 

The MIL is serviced as a unit with the instrument cluster. 

OPERATION 

The Malfunction Indicator Lamp (MIL) gives an indication to the vehicle operator when the Powertrain Control Mod
ule (PCM) on vehicles with a gaSOline engine, or the Engine Control Module (ECM) on vehicles with a diesel engine 
has recorded a Diagnostic Trouble Code (DTC) for an On-Board Diagnostics II (OBDII) emissions-related circuit or 
component malfunction. The MIL is controlled by a transistor on the instrument cluster circuit board based upon 
cluster programming and electronic messages received by the cluster from the PCM or ECM over the Controller 
Area Network (CAN) data bus. 

The MIL Light Emitting Diode (LED) is completely controlled by the instrument cluster logic circuit, and that logic will 
only allow this indicator to operate when the instrument cluster receives a battery current input on the fused ignition 
switch output (run-start) circuit. Therefore, the LED will always be OFF when the ignition switch is in any position 
except ON or START. The LED only illuminates when it is provided a path to ground by the instrument cluster 
transistor. The instrument cluster will turn ON the MIL for the following reasons: 

• Bulb Test - Each time the ignition switch is turned to the ON position the indicator is illuminated for about two 
seconds as a bulb test. The entire bulb test is a function of the PCM or ECM. 

• MIL Lamp-On Message - Each time the cluster receives an electronic MIL lamp-ON message from the PCM 
or ECM, the indicator will be illuminated. The indicator can be flashed ON and OFF. or illuminated solidI as 
dictated by the PCM or ECM message. For some DTCs, if a problem does not recur, the PCM or ECM will 
send a lamp-OFF message automatically. Other DTCs may require that a fault be repaired and the PCM or 
ECM be reset before a lamp-OFF message will be sent. For more information on the PCM, the ECM, and the 
DTC set and reset parameters, refer to Group 25 - EMISSIONS. 

• Communication Error - If the cluster receives no lamp-ON or lamp-OFF messages from the PCM or ECM for 
about 10 seconds, the MIL is illuminated by the instrument cluster to indicate a loss of bus communication. 
The indicator remains controlled and illuminated by the cluster until a valid message is received from the PCM 
or ECM. 

• Actuator Test - Each time the cluster is put through the actuator test, the MIL indicator will be turned ON 
during the bulb check portion of the test to confirm the functionality of the LED and the cluster control circuitry. 

The PCM or ECM continually monitors the fuel and emissions system circuits and sensors to decide whether the 
system is in good operating condition. The PCM or ECM then sends the proper lamp-ON or lamp-OFF message to 
the ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN). For further 
diagnosis of the MIL or the instrument cluster circuitry that controls the LED, (Refer to 8 - ELECTRICAUINSTRU
MENT CLUSTER - DIAGNOSIS AND TESTING). If the EMIC turns ON the MIL after the bulb test, it may indicate 
that a malfunction has occurred and that the fuel and emissions systems may require service. 

For proper diagnosis of the fuel and emissions systems, the PCM, the ECM, the EMIC, the CAN data bus or the 
electronic communication related to MIL operation a diagnostic scan tool is required. Refer to the appropriate diag
nostic information. 
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NO FUSE INDICATOR 

DESCRIPTION 
A no fuse indicator is standard equipment on all instrument clusters. The no fuse indication appears within the 
odometer Vacuum Fluorescent Display (VFD) unit. The no fuse indicator consists of a textual noFUSE message 
which appears in place of the odometer information in the odometer display. 

The odometer VFD is soldered onto the cluster electronic circuit board, and is visible through a window with a 
smoked clear lens located on the lower edge of the speedometer gauge dial face of the cluster overlay. The dark 
lens over the VFD prevents it from being clearly visible when it is not illuminated. The no fuse textual message 
appears in the same blue-green color and at the same lighting level as the odometer information when it is illumi
nated by the instrument cluster electronic circuit board. 

The no fuse indicator is serviced as a unit with the VFO in the instrument cluster. 

OPERATION 
The no fuse indicator gives an indication to the vehicle operator when the Ignition Off Draw (100) fuse is ineffective 
or is not installed. This indicator is controlled by the instrument cluster logic circuit based upon cluster programming 
and electronic messages received over the Controller Area Network (CAN) data bus from the Totally Integrated 
Power Module (TIPM). 

The no fuse indicator function of the odometer Vacuum Fluorescent Display (VFO) unit is completely controlled by 
the instrument cluster logic cirCUit, and that logic will only allow this indicator to operate when the instrument cluster 
receives a battery current input on the fused ignition switch output (run-start) circuit. Therefore, the odometer VFD 
no fuse indication will always be OFF when the ignition switch is in any position except ON or START. The instru
ment cluster will turn ON the no fuse indicator for the following reasons: 

• No Fuse Indicator Lamp .. On Message - Each time the ignition switch is turned to the ON position and the 
cluster receives an electronic no fuse indicator lamp-ON message from the TIPM indicating that the 100 fuse 
is missing or ineffective, the no fuse indicator will be illuminated. The indicator remains illuminated for about 
three seconds, until the 100 fuse is installed, until the trip odometer reset switch button is depressed or until 
the ignition switch is turned to the OFF position, whichever occurs first. 

The TIPM continually monitors the 100 circuit to determine the status of the 100 fuse, then sends the proper 
lamp-ON or lamp-OFF message to the ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Com
partment Node/CCN) over the CAN data bus. 

For proper diagnosis of the no fuse indicator, the TIPM, the EMIC, the CAN data bus or the electronic communi
cation related to no fuse indicator operation a diagnostic scan tool is required. Refer to the appropriate diagnostic 
information. 
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ODOMETER 

DESCRIPTION 
An odometer and trip odometer are standard factory-
installed equipment in all instrument clusters. The 
odometer, trip odometer, and engine hours information 
are displayed in a common electronic, blue-green Vac .. 
uum-Fluorescent Display (VFD) unit. This VFD unit is 
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soldered onto the cluster electronic circuit board and is visible through a window with a smoked lens located on the 
lower edge of the speedometer gauge dial face of the cluster overlay. The dark lens over the' VFD prevents the 
indicator from being clearly visible when it is not illuminated. 

The odometer, trip odometer, and engine hours information are not displayed simultaneously. The trip odometer 
reset switch on the instrument cluster circuit board toggles the display between odometer and trip odometer modes 
by depressing the odometer/trip odometer switch button that extends through the lower edge of the cluster lens, just 
left of the tachometer. When the trip odometer information is displayed, the word TRIP is also illuminated in the 
lower right corner of the VFD in a blue-green color and at the same lighting level as the trip odometer information. 
The engine hours information replaces the selected odometer or trip odometer information whenever the ignition 
switch is in the ON position and the engine is not running. 

The odometer, trip odometer. and engine hours information is stored in the instrument cluster memory. This infor
mation can be increased when the proper inputs are provided to the instrument cluster, but the information cannot 
be decreased. The odometer can display values up to 999,999 kilometers (999,999 miles). The odometer latches at 
these values, and will not roll over to zero. The trip odometer can display values up to 999.9 kilometers (999.9 
miles) before it rolls over to zero. Engine hours are displayed in the format, hr9999. The cluster will accumulate 
values up to 9,999 hours before the display rolls over to zero. 

The odometer display does not have a decimal point and will not show values less than a full unit (kilometer or 
mile), while the trip odometer display does have a decimal point and will show tenths of a unit (kilometer or mile). 
The unit of measure (kilometers or miles) for the odometer and trip odometer display is not shown in the VFD. The 
unit of measure for the instrument cluster odometer/trip odometer is selected at the time that it is manufactured, and 
cannot be changed. The odometer also has a RENTAL CAR mode, which will illuminate the odometer information in 
the VFD whenever the driver side front door is opened with the ignition switch in the OFF or ACCESSORY posi
tions. 

During daylight hours (exterior lamps are OFF) the odometer VFD is illuminated at full brightness for clear visibility. 
At night (exterior lamps are ON). the VFD lighting level is adjusted with the other cluster general illumination lamps 
using the panel lamps dimmer thumbwheel on the headlamp switch. However, a PARADE mode position of the 
panel lamps dimmer thumbwheel allows the VFD to be illuminated at full brightness if the exterior lamps are turned 
ON during daylight hours. 

The odometer/trip odometer VFD, the trip odometer switch, and the trip odometer switch button are serviced as a 
unit with the instrument cluster. 

OPERATION 
The odometer and trip odometer give an indication to the vehicle operator of the distance the vehicle has traveled. 
The engine hours give an indication of the cumulative engine-ON time. This indicator is controlled by the instrument 
cluster circuitry based upon cluster programming and electronic messages received by the ctuster from the Power
train Control Module (PCM) or Engine Control Module (ECM) over the Controller Area Network (CAN) data bus. 

The odometer, trip odometer and engine hours information are displayed by the instrument cluster Vacuum Fluo
rescent Display (VFD). The VFD will display the odometer information whenever the driver side front door is opened 
with the ignition switch in the OFF or ACCESSORY positions, and will display the last previously selected odometer 
or trip odometer information when the ignition switch is turned to the ON or START positions. The instrument cluster 
circuitry controls the VFD and provides the following features: 

• OdometerlTrip Odometer Display Toggling - Actuating the trip odometer reset switch button momentarily 
with the VFD illuminated will toggle the display between the odometer and trip odometer information. Each 
time the VFD is illuminated with the ignition switch in the ON or START positions, the display will automatically 
return to the last mode previously selected (odometer or trip odometer) . 

• Engine Hours Display Toggling - When the trip odometer reset switch button is pressed and held for longer 
than about six seconds with the ignition switch in the ON position and the engine speed message from the 
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PCM is zero, the trip odometer information will be momentarily displayed, then the engine hours information 
will be displayed. The VFD must be displaying the odometer information when the trip odometer reset switch 
button is pressed in order to toggle to the engine hours display. The engine hours will remain displayed for 
about 30 seconds, until the engine speed message is greater than zero, or until the ignition switch is turned to 
the OFF position, whichever occurs first. 

• Trip Odometer Reset • When the trip odometer reset switch button is pressed and held for longer than about 
two seconds with the ignition switch in the ON or START position, the trip odometer will be reset to 0.0 kilo· 
meters (miles). The VFD must be displaying the trip odometer information in order for the trip odometer infor
mation to be reset. 

• GASCAP Message Display - On vehicles manufactured with a United States country code, each time the 
cluster receives an electronic message from the PCM indicating a monitored leak in the evaporative emissions 
system, the cluster replaces the displayed odometer/trip odometer value with the textual message, GASCAP. 
This message serves as a reminder to the vehicle operator to check that the gas cap is properly installed and 
tightened; but could also indicate another source of air leakage in the on-board evaporative and vapor recov
ery emissions systems. Unless the leak is corrected, this message will latch and remain displayed during the 
current and each subsequent ignition cycle until the trip odometer reset button is pressed and released 
momentarily, which will revert the display to the odometer/trip odometer information that was last displayed for 
the remainder of that ignition cycle. Once the source of a leak has been corrected, either momentarily pressing 
the trip odometer reset button or cycling the ignition switch will unlatch the message and return the odometer/ 
trip odometer to normal operation. 

• Communication Error - If the cluster fails to receive an electronic distance message during normal operation, 
it will hold and display the last data received until the ignition switch is turned to the OFF position. If the cluster 
does not receive a distance message within one second after the ignition switch is turned to the ON position 1 

it will display the last distance value stored in the cluster memory. If the cluster is unable to display distance 
information due to an error internal to the cluster, the VFD will display Error . 

• Actuator Test - Each time the cluster is put through the actuator test, the odometer VFD will display all of its 
segments simultaneously, then step through each character segment individually during the VFD portion of the 
test to confirm the functionality of the VFD and the cluster control circuitry. 

The PCM continually monitors the vehicle speed pulse information received from the Vehicle Speed Sensor (VSS) 
or the Controller Anti-lock Brake (CAB) and engine speed pulse information received from the crankshaft pOSition 
sensor, then sends the proper messages to the ElectroMechanical Instrument Cluster (EMIC) (also known as the 
Cab Compartment Node/CCN). For further diagnosis of the odometer/trip odometer or the instrument cluster circuitry 
that controls these functions, (Refer to 8 • ELECTRICAUINSTRUMENT CLUSTER - DIAGNOSIS AND TESTING). 

For proper diagnosis of the VSS, the crankshaft position sensor, the CAB, the PCM, the EMIC, the CAN data bus 
or the electronic communication related to odometer/trip odometer operation a diagnostic scan tool is required. 
Refer to the appropriate diagnostic information. 
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OIL PRESSURE GAUGE 

DESCRIPTION 
An oil pressure gauge is standard equipment on all 
instrument clusters except for ST vehicles with a gas
oline engine. This gauge is located in the upper right 
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quadrant of the instrument cluster, above the coolant temperature gauge. This gauge consists of a movable gauge 
needle or pointer controlled by the instrument cluster circuitry and a fixed 90 degree scale on the cluster overlay 
that reads left-to-right from L (or Low) to H (or High) for gasoline engines. On vehicles with a diesel engine the 
scale reads from 0 kPa to 760 kPa in markets where a metric instrument cluster is specified, or from 0 psi to 110 
psi in all other markets. 

An International Control and Display Symbol icon for Engine Oil is located on the cluster overlay, directly below the 
left end of the gauge scale. The oil pressure gauge graphics are black against a white field except for a single red 
graduation at the low end of the gauge scale making them clearly visible within the instrument cluster in daylight. 
When illuminated from behind by the panel lamps dimmer controlled cluster general illumination lighting with the 
exterior lamps turned ON, the black graphics appear blue-green and the red graphics still appear red. The gauge 
needle has internal optical illumination. Gauge illumination is provided by replaceable incandescent bulb and holder 
units located on the instrument cluster electronic circuit board. 

The oil pressure gauge is serviced as a unit with the instrument cluster. 

OPERATION 
The oil pressure gauge gives an indication to the vehicle operator of the engine oil pressure. This gauge is con
trolled by the instrument cluster circuit board based upon cluster programming and electronic messages received by 
the cluster from the Powertrain Control Module (PCM) on vehicles with a gasoline engine, or from the Engine Con
trol Module (ECM) on vehicles equipped with a diesel engine over the Controller Area Network (CAN) data bus. 

The oil pressure gauge is an air core magnetic unit that receives battery current on the instrument cluster electronic 
circuit board through the fused ignition switch output (run-start) circuit whenever the ignition switch is in the ON or 
START positions. The cluster is programmed to move the gauge needle back to the low end of the scale after the 
ignition switch is turned to the OFF position. The instrument cluster circuitry controls the gauge needle position and 
provides the following features: 

• Engine Oil Pressure Message - The instrument cluster circuitry restricts the oil pressure gauge needle oper
ation in order to provide readings that are consistent with customer expectations. Each time the cluster 
receives an electronic engine oil pressure message from the PCM or ECM indicating the pressure is above 
about 41 kPa (6 psi) the cluster holds the gauge needle at a point near the middle increment within the normal 
range on the gauge scale. 

• Engine Oil Pressure Low Message - Each time the cluster receives three consecutive electronic engine oil 
pressure messages from the PCM or ECM indicating the pressure is below about 41 kPa (6 psi), the gauge 
needle is moved to the red graduation at the far left end of the gauge scale, the check gauges indicator is 
illuminated, and a single chime tone is generated. The gauge needle remains at the left end of the gauge 
scale and the check gauges indicator remains illuminated until the cluster receives a message from the PCM 
or ECM indicating that the pressure is above about 41 kPa (6 psi). or until the ignition switch is turned to the 
OFF position, whichever occurs first. The cluster will only turn ON the check gauges indicator in response to 
a low pressure message if the engine speed is greater than zero. 

• Communication Error - If the cluster fails to receive an engine oil pressure message, it will hold the gauge 
needle at the last indication for about 10 seconds, or until the ignition switch is turned to the OFF position, 
whichever occurs first. After 10 seconds, the cluster will move the gauge needle to the low end of the gauge 
scale. 

• Actuator Test· Each time the cluster is put through the actuator test, the oil pressure gauge needle will be 
swept to several calibration points on the gauge scale in a prescribed sequence in order to confirm the func
tionality of the gauge and the cluster control circuitry. 

The PCM (gasoline engines) or ECM (diesel engines) continually monitors the engine oil pressure sensor to deter
mine the engine oil pressure. The PCM or ECM then sends the proper messages to the ElectroMechanical Instru
ment Cluster (EMIC) (also known as the Cab Compartment Node/CCN). For further diagnosis of the oil pressure 
gauge or the instrument cluster circuitry that controls the gauge, (Refer to 8 - ELECTRJCAUINSTRUMENT CLUS-
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TER - DIAGNOSIS AND TESTING). If the instrument cluster turns ON the check gauges indicator due to a low oil 
pressure gauge reading, it may indicate that the engine or the engine oiling system requires service. 

For proper diagnosis of the engine oil pressure sensor, the PCM, the ECM, the EMIC, the CAN data bus or the 
electronic communication related to oil pressure gauge operation a diagnostic scan tool is required. Refer to the 
appropriate diagnostic information. 
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OVERDRIVE OFF INDICATOR 

DESCRIPTION 
An overdrive off indicator is standard equipment on all 
instrument clusters. However, on vehicles not g~~ 
equipped with an optional overdrive automatic trans-
mission, this indicator is electronically disabled. This 
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indicator is located on the right side of the instrument cluster, to the right of the coolant temperature gauge. 

The overdrive off indicator consists of a stencil-like cutout of the text 010 OFF in the opaque layer of the instrument 
cluster overlay. The dark outer layer of the overlay prevents the indicator from being clearly visible when it is not 
illuminated. An amber Light Emitting Diode (LED) behind the cutout in the opaque layer of the overlay causes the 
indicator to appear in amber through the translucent outer layer of the overlay when it is illuminated from behind by 
the LED, which is soldered onto the instrument cluster electronic circuit board. 

When the exterior lighting is turned ON, the illumination intensity of the overdrive off indicator is dimmable, which is 
adjusted along with the cluster general illumination lighting using the panel lamps dimmer thumbwheel on the head
lamp switch. 

The overdrive off indicator is serviced as a unit with the instrument cluster. 

OPERATION 
The overdrive off indicator gives an indication to the vehicle operator when the overdrive-OFF position of the tow/ 
haul switch has been selected, disabling the electronically controlled overdrive feature of the automatic transmission. 
This indicator is controlled by a transistor on the instrument cluster circuit board based upon cluster programming 
and electronic messages received by the cluster from the Powertrain Control Module (PCM) over the Controller Area 
Network (CAN) data bus. 

The overdrive off indicator Light Emitting Diode (LED) is completely controlled by the instrument cluster logic circuit, 
and that logic will only allow this indicator to operate when the instrument cluster receives a battery current input on 
the fused ignition switch output (run-start) circuit. Therefore, the LED will always be OFF when the ignition switch is 
in any position except ON or START. The LED only illuminates when it is provided a path to ground by the instru
ment cluster transistor. The instrument cluster will turn ON the overdrive off indicator for the following reasons: 

• Overdrive Off Indicator Lamp-On Message - Each time the cluster receives an electronic overdrive off indi
cator lamp-ON message from the PCM indicating that the overdrive-OFF position of the tow/haul switch has 
been selected, the indicator will be illuminated. The indicator remains illuminated until the cluster receives a 
lamp-OFF message from the PCM, or until the ignition switch is turned to the OFF position, whichever occurs 
first. 

• Actuator Test - Each time the cluster is put through the actuator test, the overdrive off indicator will be turned 
ON, then OFF again during the bulb check portion of the test to confirm the functionality of the LED and the 
cluster control circuitry. 

The PCM continually monitors the tow/haul switch to determine the proper outputs to the automatic transmission. 
The PCM then sends the proper lamp-ON or lamp-OFF message to the ElectroMechanical Instrument Cluster 
(EMIC) (also known as the Cab Compartment Node/CCN). For further diagnosis of the overdrive off indicator or the 
instrument cluster circuitry that controls the indicator, (Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER - DIAG
NOSIS AND TESTING). 

For proper diagnosis of the transmission control system, the PCM, the EMIC, the CAN data bus or the electronic 
communication related to overdrive off indicator operation a diagnostic scan tool is required. Refer to the appropriate 
diagnostic information. 
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SEA-rBELT INDICATOR 

DESCRIPTION 
A seatbelt indicator is standard equipment on all 
instrument clusters. The seatbelt indicator is located 
near the upper edge of the instrument cluster, 
between the tachometer and the speedometer. 

The seatbelt indicator consists of a stencil-like cutout of the International Control and Display Symbol icon for Seat 
Belt in the opaque layer of the instrument cluster overlay. The dark outer layer of the overlay prevents the indicator 
from being clearly visible when it is not illuminated. A red Light Emitting Diode (LED) behind the cutout in the 
opaque layer of the overlay causes the indicator to appear in red through the translucent outer layer of the overlay 
when it is illuminated from behind by the LED, which is soldered onto the instrument cluster electronic circuit board. 

The seatbelt indicator is serviced as a unit with the instrument cluster. 

OPERATION 
The seatbelt indicator gives an indication to the vehicle operator of the status of the driver side front seatbelt. This 
indicator is controlled by a transistor on the instrument cluster circuit board based upon cluster programming and a 
hard wired input from the seatbelt switch in the driver side front seatbelt buckle through the seat belt indicator driver 
circuit. 

The seatbelt indicator also includes a programmable enhanced seatbelt reminder or BELTMINDER feature that is 
enabled when the vehicle is shipped from the factory. This BELTMINDER feature can be disabled and enabled by 
the customer using a specific programming event sequence, or by the dealer using a diagnostic scan tool. 

The seatbelt indicator Light Emitting Diode (LED) is completely controlled by the instrument cluster logic circuit, and 
that logic will only allow this indicator to operate when the instrument cluster receives a battery current input on the 
fused ignition switch output (run-start) circuit. Therefore, the LED will always be OFF when the ignition switch is in 
any position except ON or START. The LED only illuminates when it is provided a path to ground by the instrument 
cluster transistor. The instrument cluster will turn ON the seatbelt indicator for the following reasons: 

• Seatbelt Reminder Function - Each time the cluster receives a battery current input on the fused ignition 
switch output (run-start) circuit, the indicator will be illuminated as a seatbelt reminder for about six seconds, or 
until the ignition switch is turned to the OFF position, whichever occurs first. This reminder function will occur 
regardless of the status of the seatbelt switch input to the cluster. 

• Driver Side Front Seatbelt Not Buckled - Beltminder Active - Following the seatbelt reminder function, each 
time the cluster detects an open circuit on the seat belt indicator driver circuit (seatbelt switch open = seatbelt 
unbuckled) with the ignition switch in the START or ON positions, the indicator will be illuminated. In addition, 
if the driver side front seat belt remains unbuckled about 60 seconds after the conclusion of the seatbelt 
reminder function with the vehicle speed greater than about 8 kilometers-per-hour (5 miles-per-hour), the seat
belt indicator will begin to cycle between flashing ON and OFF for 3 seconds, then lighting solid for 2 seconds. 
The seatbelt indicator will continue to cycle between flashing and solid illumination for 13 complete cycles, until 
the seat belt indicator driver input to the cluster is closed to ground (seatbelt switch closed = seatbelt buckled), 
or until the ignition switch is turned to the OFF position, whichever occurs first. 

• Driver Side Front Seatbelt Not Buckled - Beltminder Inactive - Following the seatbelt reminder function, 
each time the cluster detects an open circuit on the seat belt indicator driver circuit (seatbelt switch open = 
seatbelt unbuckled) with the ignition switch in the START or ON positions, the indicator will be illuminated. The 
seatbelt indicator remains illuminated until the seat belt indicator driver input to the cluster is closed to ground 
(seatbelt switch closed = seatbelt buckled), or until the ignition switch is turned to the OFF position, whichever 
occurs first. 

• Airbag Indicator Backup - If the instrument cluster detects a fault in the airbag indicator circuit it will send an 
electronic message indicating the fault to the Occupant Restraint Controller (ORC), then flash the seatbelt indi
cator ON and OFF. The cluster will continue to flash the indicator until the airbag indicator circuit fault is 
resolved, or until the ignition switch is turned to the OFF pOSition, whichever occurs first. 

• Actuator Test - Each time the cluster is put through the actuator test, the seatbelt indicator will be turned ON, 
then OFF again during the bulb check portion of the test to confirm the functionality of the LED and the cluster 
control circuitry. 

The seatbelt switch is connected in series between ground and the seat belt indicator driver input to the Electro
Mechanical Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN). The hard wired seatbelt 
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switch input to the EMIC may be diagnosed using conventional diagnostic tools and procedures. Refer to the appro
priate wiring information. 

STANDARD PROCEDURE 

ENHANCED SEATBELT REMINDER PROGRAMMING 
The seatbelt indicator also includes a programmable enhanced seatbelt reminder or BELTMINDER feature that is 
enabled when the vehicle is shipped from the factory. This beltminder feature provides extended and modified visual 
seatbelt indicator and audible chime warning responses to an unbuckled driver side front seat belt. The BELT
MINDER feature may be disabled or enabled by the customer using the programming sequence that follows, or by 
the dealer using a diagnostic scan tool. 

CUSTOMER PROGRAMMING SEQUENCE 

NOTE: The following sequence of events must occur within 60 seconds of the ignition switch being placed 
in the ON position in order for the programming to be completed successfully. 

1. With all doors closed and the ignition switch in any position except ON or START, buckle the driver side front 
seat belt. 

2. Turn the ignition switch to the ON position and wait for the seatbelt indicator reminder function to conclude (about 
six seconds). 

3. Unbuckle and buckle the driver side front seat belt three or more times, ending with the belt buckled. 

4. Turn the ignition switch to any position except ON or START to toggle the BELTMINDER feature from its current 
setting (from active to inactive, or from inactive to active). A single chime tone will provide an audible confirma
tion that the programming sequence has been successfully completed. 
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SECURITY INDICATOR 

DESCRIPTION 
A security indicator is standard equipment on all 
instrument clusters. However, on vehicles not 0 
equipped with the optional Vehicle Theft Security Sys~ 
tem (VTSS). this indicator is electronically disabled. 
This indicator is located in the lower right quadrant of 
the instrument cluster, between the speedometer and the coolant temperature gauge. 

The security indicator consists of a small round cutout in the opaque layer of the instrument cluster overlay. The 
dark outer layer of the overlay prevents the indicator from being clearly visible when it is not illuminated. A red Light 
Emitting Diode (LED) behind the cutout in the opaque layer of the overlay causes the indicator to appear in red 
through the translucent outer layer of the overlay when it is illuminated from behind by the LED, which is soldered 
onto the instrument cluster electronic circuit board. 

The security indicator is serviced as a unit with the instrument cluster. 

OPERATION 
The security indicator gives an indication to the vehicle operator when the Vehicle Theft Security System (VTSS) is 
arming or is armed. On vehicles equipped with the Sentry Key Immobilizer System (SKIS), the security indicator 
also gives an indication to the vehicle operator of the status of the SKIS. This indicator is controlled by a transistor 
on the instrument cluster circuit board based upon cluster programming. hard wired inputs to the cluster from the 
various security system components. and electronic messages received by the cluster from the Sentry Key REmote 
Entry Module (SKREEM) (also known as the Wireless Control Module/wCM) over the Controller Area Network 
(CAN) data bus. 

The security indicator Light Emitting Diode (LED) is completely controlled by the instrument cluster logic circuit, and 
that logic will allow this indicator to operate whenever the instrument cluster receives a battery current input on the 
fused B(+) circuit. Therefore, the LED can be illuminated regardless of the ignition switch position. The LED only 
illuminates when it is provided a path to ground by the instrument cluster transistor. Depending upon the pro
grammed condition the indicator can be illuminated solid, flashed at a slow rate (O.S Hertz, 12.5 percent duty cycle), 
or flashed at a fast rate (1 Hertz, 50 percent duty cycle). The instrument cluster will turn ON the security indicator 
for the following reasons: 

• Bulb Test - Each time the ignition switch is turned to the ON position the security indicator illuminates for 
about two seconds as a bulb test. The entire bulb test is a function of the SKREEM. 

• VTSS Indication ~ During the 16 second VTSS arming function, the cluster will flash the security indicator ON 
and OFF repeatedly at a steady. fast rate to indicate that the VTSS is in the process of arming. Following 
successful VTSS arming, the cluster flashes the security indicator ON and OFF continuously at a slower rate 
to indicate that the VTSS is armed. The security indicator continues flashing at the slower rate until the VTSS 
is disarmed or triggered. If the VTSS has alarmed and rearmed, the cluster will flash the security indicator at 
a steady, slow rate for about 30 seconds after the VTSS is disarmed. 

• SKIS Indicator Lamp-On Message - Each time the cluster receives an electronic SKIS indicator lamp-ON 
message from the SKREEM, the security indicator will be illuminated. The indicator can be flashed ON and 
OFF, or illuminated solid. as dictated by the SKREEM message. The indicator remains illuminated solid or 
continues to flash until the cluster receives a lamp-OFF message from the SKREEM, or until the ignition switch 
is turned to the OFF position, whichever occurs first. For more information on the SKIS and the security indi
cator control parameters, (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY/SENTRY KEY IMMOBI
LIZER SYSTEM - OPERATION). 

• Communication Error - If the cluster receives no lamp-ON or lamp-OFF messages from the SKREEM for 10 
consecutive message cycles, the security indicator is iUuminated by the instrument cluster. The indicator 
remains controlled and illuminated by the cluster until a valid lamp-ON or lamp-OFF message is received from 
the SKREEM. 

• Actuator Test - Each time the instrument cluster is put through the actuator test, the security indicator will be 
turned ON, then OFF again during the bulb check portion of the test to confirm the functionality of the LED and 
the cluster control circuitry. 

The instrument cluster circuitry controls the security indicator whenever the ignition switch is in the OFF position and 
the VTSS is arming, armed. or alarming. Whenever the ignition switch is in the ON or START positions, the 
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SKREEM performs a self-test to decide whether the SKIS is in good operating condition and whether a valid key is 
present in the ignition lock cylinder. The SKREEM then sends the proper lamp-ON or lamp-OFF message to the 
ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN). If the cluster 
flashes the security indicator upon ignition ON, or turns ON the security indicator solid after the bulb test, it indicates 
that a SKIS malfunction has occurred or that the SKIS is ineffective. 

For proper diagnosis of the VTSS, the SKIS, the SKREEM, the EMIC, the CAN data bus or the electronic commu
nication related to security indicator operation a diagnostic scan tool is required. Refer to the appropriate diagnostic 
information. 
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SERVICE 4WD INDICATOR 

DESCRIPTION 
A service 4WD indicator is standard equipment on all 
instrument clusters. However, on vehicles not 
equipped with the optional four-wheel drive system 
and electronically shifted transfer case, this indicator is 
electronically disabled. This indicator is located in the 
lower portion of the tachometer dial face in the instrument cluster overlay. 

ave 
4WD 

The service 4WD indicator consists of a stencil-like cutout of the text SVC 4WD in the opaque layer of the instru
ment cluster overlay. The dark outer layer of the overlay prevents the indicator from being clearly visible when it is 
not illuminated. An amber Light Emitting Diode (LED) behind the cutout in the opaque layer of the overlay causes 
the indicator to appear in amber through the translucent outer layer of the overlay when it is illuminated from behind 
by the LED, which is soldered onto the instrument cluster electronic circuit board. 

The service 4WD indicator is serviced as a unit with the instrument cluster. 

OPERATION 
The service 4WD indicator gives an indication to the vehicle operator when the Totally Integrated Power Module 
(TIPM) has recorded a Diagnostic Trouble Code (DTC) for an electronic transfer 'case circuit or component mal
function. This indicator is controlled by a transistor on the instrument cluster circuit board based upon cluster pro
gramming and electronic messages received by the cluster from the TIPM over the Controller Area Network (CAN) 
data bus. 

The service 4WD indicator Light Emitting Diode (LED) is completely controlled by the instrument cluster logic circuit, 
and that logic will only allow this indicator to operate when the instrument cluster receives a battery current input on 
the fused ignition switch output (run-start) circuit. Therefore, the LED will always be OFF when the ignition switch is 
in any position except ON or START. The LED only illuminates when it is provided a path to ground by the instru
ment cluster transistor. The instrument cluster will turn ON the service 4WD indicator for the following reasons: 

• Bulb Test - Each time the ignition switch is turned to the ON position the service 4WD indicator is illuminated 
for about two seconds as a bulb test. 

• Service 4WD Indicator Lamp-On Message - Each time the cluster receives an electronic service 4WD indi
cator lamp-ON message from the TIPM, the service 4WD indicator will be illuminated. The indicator remains 
illuminated until the cluster receives a lamp-OFF message from the TIPM, or until the ignition switch is turned 
to the OFF position, whichever occurs first. 

• Communication Error - If the cluster receives no lamp-ON or lamp-OFF messages from the TIPM for 10 
seconds the service 4WD indicator is illuminated by the cluster to indicate a loss of TIPM communication. The 
indicator remains controlled and illuminated by the cluster until a valid message is received from the TIPM. 

• Actuator Test - Each time the cluster is put through the actuator test, the service 4WD indicator will be turned 
ON, then OFF again during the bulb check portion of the test to confirm the functionality of the LED and the 
cluster control circuitry. 

The TIPM continually monitors the electronic transfer case control circuits and transfer case shift motor/mode sensor 
assembly to determine the condition of the system. The TIPM then sends the proper lamp-ON or lamp-OFF mes
sage to the ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN). For 
further diagnosis of the service 4WD indicator or the instrument cluster circuitry that controls the LED, (Refer to 8 -
ELECTRICAUINSTRUMENT CLUSTER - DIAGNOSIS AND TESTING). 

For proper diagnosis of the TIPM, the EMIC, the CAN data bus or the electronic communication related to service 
4WD indicator operation a diagnostic scan tool is required. Refer to the appropriate diagnostic information. 
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SHIFT INDICATOR (TRANSFER CASE) 

DESCRIPTION 

4WD AUTO INDICATOR 
A 4WD auto indicator is standard equipment on all 
instrument clusters. However, on vehicles not 
equipped with the optional four-wheel drive system 
and electronically shifted transfer case, this indicator is 
electronically disabled. The 4WD auto indicator is 
located on the right side of the instrument cluster, to the right of the oil pressure gauge. 
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The 4WD auto indicator consists of a stencil-like cutout of the text 4WD AUTO in the opaque layer of the instrument 
cluster overlay. The dark outer layer of the overlay prevents the indicator from being clearly visible when it is not 
illuminated. An amber Light Emitting Diode (LED) behind the cutout in the opaque layer of the overlay causes the 
indicator to appear in amber through the translucent outer layer of the overlay when it is illuminated from behind by 
the LED, which is soldered onto the instrument cluster electronic circuit board. 

When the exterior lighting is turned ON, the illumination intensity of the 4WD auto indicator is dimmable, which is 
adjusted along with the cluster general illumination lighting using the panel lamps dimmer thumbwheel on the head
lamp switch. 

The 4WD auto indicator is serviced as a unit with the instrument cluster. 

4WD INDICATOR 
A 4WD indicator is standard equipment on all instru-
ment clusters. However, on vehicles not equipped with 
an optional four-wheel drive system, this indicator is 
electronically disabled. The 4WD indicator is located 
on the right side of the instrument cluster, to the right 
of the oil pressure gauge. 

The 4WD indicator consists of a stencil-like cutout of the text 4WD in the opaque layer of the instrument cluster 
overlay. The dark outer layer of the overlay prevents the indicator from being clearly visible when it is not illumi
nated. An amber Light Emitting Diode (LED) behind the cutout in the opaque layer of the overlay causes the indi
cator to appear in amber through the translucent outer layer of the overlay when it is illuminated from behind by the 
LED, which is soldered onto the instrument cluster electronic circuit board. 

When the exterior lighting is turned ON, the illumination intensity of the 4WD indicator is dimmable, which is 
adjusted along with the cluster general illumination lighting using the panel lamps dimmer thumbwheel on the head
lamp switch. 

The 4WD indicator is serviced as a unit with the instrument cluster. 

4 LOW INDICATOR 
A 4 low indicator is standard equipment on all instru
ment clusters. However, on vehicles not equipped with 
the optional four-wheel drive system and electronically 
shifted transfer case, this indicator is electronically dis
abled. The 4 low indicator is located on the right side 
of the instrument cluster, to the right of the coolant temperature gauge. 

The 4 low indicator consists of a stencil-like cutout of the text 4 LOW in the opaque layer of the instrument cluster 
overlay. The dark outer layer of the overlay prevents the indicator from being clearly visible when it is not illumi
nated. An amber Light Emitting Diode (LED) behind the cutout in the opaque layer of the overlay causes the indi
cator to appear in amber through the translucent outer layer of the overlay when it is illuminated from behind by the 
LED, which is soldered onto the instrument cluster electronic circuit board. 

When the exterior lighting is turned ON, the illumination intensity of the 4 low indicator is dimmable, which is 
adjusted along with the cluster general illumination lighting using the panel lamps dimmer thumbwheel on the head
lamp switch. 

The 4 low indicator is serviced as a unit with the instrument cluster. 
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OPERATION 

4WD AUTO INDICATOR 
The 4WD auto indicator gives an indication to the vehicle operator when the electronic transfer case has been 
shifted into the 4WD auto mode. This indicator is controlled by a transistor on the instrument cluster circuit board 
based upon cluster programming and electronic messages received by the cluster from the Totally Integrated Power 
Module (TIPM) over the Controller Area Network (CAN) data bus. 

The 4WD auto indicator Light Emitting Diode (LED) is completely controlled by the instrument cluster logic circuit, 
and that logic will only allow this indicator to operate when the instrument cluster receives a battery current input on 
the fused ignition switch output (run-start) circuit. Therefore, the LED will always be OFF when the ignition switch is 
in any position except ON or START. The LED only illuminates when it is provided a path to ground by the instru
ment cluster transistor. The instrument cluster will turn ON the 4WD auto indicator for the following reasons: 

• 4WD Auto Indicator Lamp-On Message - Each time the cluster receives an electronic 4WD auto indicator 
lamp-ON message from the TIPM, the indicator will be illuminated. The indicator remains illuminated until the 
cluster receives a lamp-OFF message from the TIPM, or until the ignition switch is turned to the OFF position, 
whichever occurs first. 

• Actuator Test - Each time the cluster is put through the actuator test, the 4WD auto indicator will be turned 
ON, then OFF again during the bulb check portion of the test to confirm the functionality of the LED and the 
cluster control circuitry. 

The TIPM continually monitors the electronic transfer case through the transfer case shift motor/mode sensor 
assembly to determine when the 4WD auto mode is engaged. The TIPM then sends the proper lamp-ON or lamp
OFF message to the ElectroMechanical Instrument Cluster (EMtC) (also known as the Cab Compartment Nodel 
CCN). For further diagnosis of the 4WD auto indicator or the instrument cluster circuitry that controls the LED, 
(Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER - DIAGNOSIS AND TESTING). 

For proper diagnosis of the transfer case shift motor/mode sensor, the TIPM, the EMIC, the CAN data bus or the 
electronic communication related to 4WD auto indicator operation a diagnostic scan tool is required. Refer to the 
appropriate diagnostic information. 

4WD INDICATOR 
The 4WD indicator gives an indication to the vehicle operator when the transfer case has been shifted into a 4WD 
mode. This indicator is controlled by a transistor on the instrument cluster circuit board based upon cluster pro
gramming and electronic messages received by the cluster from the Totally Integrated Power Module (TIPM) over 
the Controller Area Network (CAN) data bus. 

The 4WD indicator Light Emitting Diode (LED) is completely controlled by the instrument cluster logic circuit, and 
that logic will only allow this indicator to operate when the instrument cluster receives a battery current input on the 
fused ignition switch output (run-start) circuit. Therefore, the LED will always be OFF when the ignition switch is in 
any position except ON or START. The LED only illuminates when it is provided a path to ground by the instrument 
cluster transistor. The instrument cluster will turn ON the 4WD indicator for the following reasons: 

• 4WD Indicator Lamp-On Message - Each time the cluster receives an electronic 4WD indicator lamp-ON 
message from the TIPM, the indicator will be illuminated. The indicator remains illuminated until the cluster 
receives a lamp-OFF message from the TIPM, or until the ignition switch is turned to the OFF position, which
ever occurs first. 

• Actuator Test - Each time the cluster is put through the actuator test, the 4WD indicator will be turned ON, 
then OFF again during the bulb check portion of the test to confirm the functionality of the LED and the cluster 
control circuitry. 

The TIPM continually monitors the electronic transfer case through the transfer case shift motor/mode sensor 
assembly or the manual transfer case through the transfer case switch to determine when the 4WD mode is 
engaged. The TIPM then sends the proper lamp-ON or lamp-OFF message to the ElectroMechanical Instrument 
Cluster (EMIC) (also known as the Cab Compartment Node/CCN). For further diagnosis of the 4WD indicator or the 
instrument cluster circuitry that controls the LED, (Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER - DIAGNO· 
SIS AND TESTING). 

For proper diagnosis of the transfer case shift motor/mode sensor, the transfer case switch, the TIPM, the EMIC, the 
CAN data bus or the electronic communication related to 4WD indicator operation a diagnostic scan tool is required. 
Refer to the appropriate diagnostic information. 
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4 LOW INDICATOR 
The 4 low indicator gives an indication to the vehicle operator when the electronic transfer case has been shifted 
into the 4WD low mode. This indicator is controlled by a transistor on the instrument cluster circuit board based 
upon cluster programming and electronic messages received by the cluster from the Totally Integrated Power Mod
ule (TIPM) over the Controller Area Network (CAN) data bus. 

The 4 low indicator Ught Emitting Diode (LED) is completely controlled by the instrument cluster logic circuit, and 
that logic will only allow this indicator to operate when the instrument cluster receives a battery current input on the 
fused ignition switch output (run-start) circuit. Therefore, the LED will always be OFF when the ignition switch is in 
any position except ON or START. The LED only illuminates when it is provided a path to ground by the instrument 
cluster transistor. The instrument cluster will turn ON the 4 low indicator for the following reasons: 

• 4 Low Indicator Lamp-On Message - Each time the cluster receives an electronic 4 low indicator lamp-ON 
message from the TIPMt the indicator will be illuminated. The indicator remains illuminated until the cluster 
receives a lamp-OFF message from the TIPM, or until the ignition switch is turned to the OFF position, which
ever occurs first. 

• Actuator Test - Each time the cluster is put through the actuator test, the 4 low indicator will be turned ON, 
then OFF again during the LED portion of the test to confirm the functionality of the LED and the cluster con
trol circuitry. 

The TIPM continually monitors the electronic transfer case through the transfer case shift motor/mode sensor 
assembly to determine when the 4WD low mode is engaged. The TIPM then sends the proper lamp-ON or lamp
OFF message to the ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Compartment Nadel 
CCN). For further diagnosis of the 4 low indicator or the instrument cluster circuitry that controls the LED, (Refer to 
8 - ELECTRICAUINSTRUMENT CLUSTER - DIAGNOSIS AND TESTING). 

For proper diagnosiS of the transfer case shift motor/mode sensor, the TIPM, the EMICt the CAN data bus or the 
electronic communication related to 4 low indicator operation a diagnostic scan tool is required. Refer to the appro
priate diagnostic information. 
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SPEEDOMETER 

DESCRIPTION 
A speedometer is standard equipment on all instru
ment clusters. The speedometer is located next to the 
tachometer, just to the right of center in the instrument MPH km/h 

cluster. The speedometer consists of a movable gauge 
needle or pOinter controlled by the instrument cluster 
circuitry and a fixed 210 degree primary scale on the gauge dial face. 

The speedometer reads left-to-right either from 0 to 120 mph, or from 0 to 200 km/h, depending upon the market for 
which the vehicle is manufactured. Each version also has a secondary inner scale on the gauge dial face that pro
vides the equivalent opposite units from the primary scale. Text appearing on the cluster overlay just below the hub 
of the speedometer needle abbreviates the unit of measure for the primary scale (either MPH or kmlh), followed by 
the unit of measure for the secondary scale. 

The speedometer graphics are black (primary scale) and blue (secondary scale) against a white field making them 
clearly visible within the instrument cluster in daylight. When illuminated from behind by the panel lamps dimmer 
controlled cluster general illumination lighting with the exterior lamps turned ON, the black graphics appear blue
green and the blue graphics appear light blue. The gauge needle has internal optical illumination. Gauge illumination 
is provided by replaceable incandescent bulb and holder units located on the instrument cluster electronic circuit 
board. 

The speedometer is serviced as a unit with the instrument cluster. 

OPERATION 
The speedometer gives an indication to the vehicle operator of the vehicle road speed. This gauge is controlled by 
the instrument cluster circuit board based upon cluster programming and electronic messages received by the clus
ter from the Powertrain Control Module (PCM) over the Controller Area Network (CAN) data bus. 

The speedometer is an air core magnetic unit that receives battery current on the instrument cluster electronic cir
cuit board through the fused ignition switch output (run-start) circuit whenever the ignition switch is in the ON or 
START positions. The cluster is programmed to move the gauge needle back to the low end of the scale after the 
ignition switch is turned to the OFF position. The instrument cluster circuitry controls the gauge needle position and 
provides the following features: 

• Vehicle Speed Message - Each time the cluster receives an electronic vehicle speed message from the PCM 
it will calculate the correct vehicle speed reading and position the gauge needle at that relative speed position 
on the gauge scale. The cluster wi!1 receive a new message and reposition the gauge pointer accordingly 
about every 88 milliseconds. The gauge needle will continually be positioned at the relative vehicle speed posi
tion on the gauge scale until the vehicle stops moving, or until the ignition switch is turned to the OFF position, 
whichever occurs first. 

• Communication Error - If the cluster fails to receive a speed message, it will hold the gauge needle at the 
last indication for about three seconds, or until the ignition switch is turned to the OFF pOSition, whichever 
occurs first. After three seconds, the gauge needle will return to the left end of the gauge scale. 

• Actuator Test - Each time the cluster is put through the actuator test, the speedometer needle will be swept 
to several calibration pOints on the gauge scale in a prescribed sequence in order to confirm the functionality 
of the gauge and the cluster control circuitry. 

The PCM continually monitors the Vehicle Speed Sensor (VSS) or electronic wheel speed messages from the Con
troller Anti-lock Brake (CAB) to determine the vehicle road speed. The PCM then sends the proper vehicle speed 
messages to the ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN). 
For further diagnosis of the speedometer or the instrument cluster circuitry that controls the gauge, (Refer to 8 -
ELECTRICAUINSTRUMENT CLUSTER - DIAGNOSIS AND TESTING). 

For proper diagnosis of the VSS, the CAB, the PCM, the EMIC, the CAN data bus or the electronic communication 
related to speedometer operation a diagnostic scan tool is required. Refer to the appropriate diagnostic information. 
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TACHOMETER 

DESCRIPTION 
A tachometer is standard equipment on all instrument 
clusters. The tachometer is located to the left of the 
speedometer, just to the left of center in the instru
ment cluster. The tachometer consists of a movable 
gauge needle or pointer controlled by the instrument 

RPM X100D 
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cluster circuitry and a fixed 210 degree scale on the gauge dial face. The tachometer reads left-to-right from 0 to 7 
for gasoline engines, or from 0 to 5 for diesel engines. The text RPM X 1000 is imprinted on the cluster overlay 
directly below the hub of the tachometer needle. This text identifies that each number on the tachometer scale is to 
be multiplied by 1000 rpm. 

The tachometer graphics are black against a white field making them clearly visible within the instrument cluster in 
daylight. When illuminated from behind by the panel lamps dimmer controlled cluster general illumination lighting 
with the exterior lamps turned ON, the black graphics appear blue-green and the red graphics still appear red. The 
gauge needle has internal optical illumination. Gauge illumination is provided by a replaceable incandescent bulb 
and holder unit located on the instrument cluster electronic circuit board. 

The tachometer is serviced as a unit with the instrument cluster. 

OPERATION 
The tachometer gives an indication to the vehicle operator of the engine speed. This gauge is controlled by the 
instrument cluster circuit board based upon cluster programming and electronic messages received by the cluster 
from the Powertrain Control Module (PCM) on vehicles with a gasoline engine, or from the Engine Control Module 
(ECM) on vehicles equipped with a diesel engine over the Controller Area Network (CAN) data bus. 

The tachometer is an air core magnetic unit that receives battery current on the instrument cluster electronic circuit 
board through the fused ignition switch output (run-start) circuit whenever the ignition switch is in the ON or START 
positions. The cluster is programmed to move the gauge needle back to the low end of the scale after the ignition 
switch is turned to the OFF position. The instrument cluster circuitry controls the gauge needle position and provides 
the following features: 

• Engine Speed Message - Each time the cluster receives an electronic engine speed message from the PCM 
or ECM it will calculate the correct engine speed reading and position the gauge needle at that relative speed 
position on the gauge scale. The cluster will receive a new message and reposition the gauge pointer accord
ingly about every 88 milliseconds. The gauge needle will continually be repositioned at the relative engine 
speed position on the gauge scale until the engine stops running, or until the ignition switch is turned to the 
OFF position, whichever occurs first. 

• Communication Error - If the cluster fails to receive a speed message, it will hold the gauge needle at the 
last indication for about three seconds, or until the ignition switch is turned to the OFF position, whichever 
occurs first. After three seconds, the gauge needle will return to the left end of the gauge scale. 

• Actuator Test - Each time the cluster is put through the actuator test, the tachometer needle will be swept to 
several calibration points on the gauge scale in a prescribed sequence in order to confirm the functionality of 
the gauge and the cluster control circuitry. 

On vehiCles with a gasoline engine, the PCM continually monitors the crankshaft position sensor to determine the 
engine speed. On vehicles with a diesel engine, the ECM continually monitors the engine speed sensor to deter
mine the engine speed. The PCM or ECM then sends the proper engine speed messages to the ElectroMechanical 
Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN). For further diagnosis of the tachom
eter or the instrument cluster circuitry that controls the gauge, (Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER 
- DIAGNOSIS AND TESTING). 

For proper diagnosis of the crankshaft position sensor, the engine speed sensor, the PCM, the ECM, the EM!C, the 
CAN data bus or the electronic communication related to tachometer operation a diagnostic scan tool is required. 
Refer to the appropriate diagnostic information. 
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TOW/HAUL INDICATOR 

DESCRIPTION 
A tow/haul indicator is standard equipment on all 
instrument clusters. However, on vehicles not 
equipped with an optional overdrive automatic trans
mission, this indicator is electronically disabled. This 
indicator is located on the right side of the instrument 
cluster, to the right of the coolant temperature gauge. 

TOWI 
HAUL 

The tow/haul indicator consists of a stencil-like cutout of the text TOW/HAUL in the opaque layer of the instrument 
cluster overlay. The dark outer layer of the overlay prevents the indicator from being clearly visible when it is not 
illuminated. An amber Light Emitting Diode (LED) behind the cutout in the opaque layer of the overlay causes the 
indicator to appear in amber through the translucent outer layer of the overlay when it is illuminated from behind by 
the LED, which is soldered onto the instrument cluster electronic circuit board. 

When the exterior lighting is turned ON, the illumination intensity of the tow/haul indicator is dimmable, which is 
adjusted along with the cluster general illumination lighting using the panel lamps dimmer thumbwheel on the head
lamp switch. 

The tow/haul indicator is serviced as a unit with the instrument cluster. 

OPERATION 
The tow/haul indicator gives an indication to the vehicle operator when the tow/haUl function of the tow/haul switch 
has been selected, revising the shift schedule of the electronically controlled automatic transmission. This indicator 
is controlled by a transistor on the instrument cluster circuit board based upon cluster programming and electronic 
messages received by the cluster from the Powertrain Control Module (PCM) over the Controller Area Network 
(CAN) data bus. 

The tOW/haUl indicator Light Emitting Diode (LED) is completely controlled by the instrument cluster logic circuit, and 
that logic will only allow this indicator to operate when the instrument cluster receives a battery current input on the 
fused ignition switch output (run-start) circuit Therefore, the LED will always be OFF when the ignition switch is in 
any position except ON or START. The LED only illuminates when it is provided a path to ground by the instrument 
cluster transistor. The instrument cluster will turn ON the tOW/haul indicator for the following reasons: 

• Tow/Haul Indicator Lamp-On Message - Each time the cluster receives an electronic towlhaul indicator 
lamp-ON message from the PCM indicating that the tow/haul shift schedule has been selected, the indicator 
will be illuminated. The indicator remains illuminated until the cluster receives a lamp·OFF message from the 
PCM, or until the ignition switch is turned to the OFF position, whichever occurs first. 

• Actuator Test Each time the cluster is put through the actuator test, the tOW/haUl indicator will be turned ON, 
then OFF again during the bulb check portion of the test to confirm the functionality of the LED and the cluster 
control circuitry. 

The PCM continually monitors the tow/haul switch to determine the proper outputs to the automatic transmission. 
The PCM then sends the proper lamp-ON or tamp-OFF message to the ElectroMechanical Instrument Cluster 
(EMIC) (also known as the Cab Compartment Node/CCN). For further diagnosis of the tow/haul indicator or the 
instrument cluster circuitry that controls the indicator, (Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER - DIAG
NOSIS AND TESTING). 

For proper diagnosis of the transmission control system, the PCM, the EMIC, the CAN data bus or the electronic 
communication related to tow/haul indicator operation a diagnostic scan tool is required. Refer to the appropriate 
diagnostic information. 
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TIRE PRESSURE MONITOR INDICATOR 

DESCRIPTION 
A lire Pressure Monitor (TPM) indicator is standard 
equipment on all instrument clusters. However, on 
vehicles not equipped with the optional TPM. this indi~ 
cator is electronically disabled. This indicator is 
located in the lower portion of the tachometer dial face 
in the instrument cluster overlay. 

ill 
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The TPM indicator consists of a stencil-like cutout of an icon that represents a cross-section of a tire with a centered 
exclamation point in the opaque layer of the instrument cJuster overlay. The dark outer layer of the overlay prevents 
the indicator from being clearly visible when it is not illuminated. An amber Light Emitting Diode (LED) behind the 
cutout in the opaque layer of the overlay causes the indicator to appear in amber through the translucent outer layer 
of the overlay when it is illuminated from behind by the LED, which is soldered onto the instrument cluster electronic 
circuit board. 

The TPM indicator is serviced as a unit with the instrument cluster. 

OPERATION 
The lire Pressure Monitor (TPM) indicator gives an indication to the vehicle operator of the status of the TPM sys
tem. This indicator is controlled by a transistor on the instrument cluster circuit board based upon cluster program
ming and electronic messages received by the cluster from the Sentry Key REmote Entry Module (SKREEM) over 
the Controller Area Network (CAN) data bus. 

The TPM indicator Light Emitting Diode (LED) is completely controlled by the instrument cluster logiC circuit, and 
that logic will only allow this indicator to operate when the instrument cluster receives a battery current input on the 
fused ignition switch output (run~start) circuit. Therefore, the LED will always be OFF when the ignition switch is in 
any position except ON or START. The LED only illuminates when it is provide a path to ground by the instrument 
cluster transistor. The instrument cluster will turn ON the TPM indicator for the following reasons: 

• Bulb Test - Each time the ignition switch is turned to the ON position, the SKREEM sends an electronic TPM 
indicator lamp-ON message to the cluster to illuminate the TPM indicator for about three seconds as a bulb 
test. 

• TPM Indicator Lamp-On Message - Each time the cluster receives an electronic TPM indicator lamp-ON 
message from the SKREEM, the TPM indicator will be illuminated. The indicator can be flashed ON and OFF, 
or illuminated solid, as dictated by the SKREEM message. The indicator remains illuminated untif the cluster 
receives a lamp-OFF message from the SKREEM or until the ignition switch is turned to the OFF position, 
whichever occurs first. 

• Communication Error - If the cluster receives no TPM lamp-ON or lamp-OFF messages from the SKREEM 
for six consecutive seconds, the TPM indicator is illuminated by the instrument cluster. The indicator remains 
controlled and illuminated by the cluster until a valid lamp-ON or lamp-OFF message is received from the 
SKREEM. 

• Actuator Test - Each time the cluster is put through the actuator test, the TPM indicator will be turned ON, 
then OFF again during the bulb check portion of the test to confirm the functionality of the LED and the cluster 
control circuitry. 

The SKREEM performs a self-test each time the ignition switch is turned to the ON pOSition to decide whether the 
TPM system is in good operating condition and whether the tire inflation pressures are too high or too low. The 
SKREEM then sends the proper lamp-ON or lamp-OFF message to the ElectroMechanical Instrument Cluster 
(EMIC) (also known as the Cab Compartment Node/CCN). If the instrument cluster turns ON the TPM indicator after 
the bulb test, it indicates that the inftation pressure of a tire is too low or that a malfunction has occurred and the 
TPM system is ineffective. 

For proper diagnosis of the TPM system, the SKREEM, the EMIC. the CAN data bus or the electronic communi
cation related to TPM indicator operation a diagnostiC scan tool is required. Refer to the appropriate diagnostic infor
mation. 
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TRAc-rION CONTROL INDICATOR 

DESCRIPTION 
An Electronic Stability Program/Brake Assist System 
(ESP/BAS)ITraction Control System (TCS) traction &ill 
control indicator is only found in the instrument clus- n 
ters for vehicles equipped with a gasoline engine. 
However, on vehicles not equipped with the optional 
ESP/BASITCS, this indicator is electronically disabled. This indicator is located in the lower portion of the tachom
eter dial face in the instrument cluster overlay. 

The traction control indicator consists of a stencil-like cutout of the International Control and Display Symbol icon for 
Stability - Anti-Spin in the opaque layer of the instrument cluster overlay. The dark outer layer of the overlay pre
vents the indicator from being clearly visible when it is not illuminated. An amber Light Emitting Diode (LED) behind 
the cutout in the opaque layer of the overlay causes the indicator to appear in amber through the translucent outer 
layer of the overlay when it is illuminated from behind by the LED, which is soldered onto the instrument cluster 
electronic circuit board. 

The traction control indicator is serviced as a unit with the instrument cluster. 

OPERATION 
The traction control indicator gives an indication to the vehicle operator when the Electronic Stability Program (ESP)/ 
Brake Assist System (BAS)/Traction Control System (TCS) has been activated. This indicator is controlled by a tran
sistor on the instrument cluster circuit board based upon cluster programming and electronic messages received by 
the cluster from the Controller Antilock Brake (CAB) over the Controller Area Network (CAN) data bus. 

The traction control indicator is completely controlled by the instrument cluster logic circuit, and that logic will only 
allow this indicator to operate when the instrument cluster receives a battery current input on the fused ignition 
switch output (run-start) circuit. Therefore, the indicator will always be OFF when the ignition switch is in any posi
tion except ON or START. The indicator only illuminates when it is provided a path to ground by the instrument 
cluster transistor. The instrument cluster will turn ON the traction control indicator for the following reasons: 

• Bulb Test - Each time the ignition switch is turned to the ON position the traction control indicator is illumi
nated for about four seconds as a bulb test. The entire bulb test is a function of the CAB. 

• Traction Control Indicator Lamp-On Message - Each time the cluster receives an electronic traction con
trol indicator lamp-ON message from the CAB indicating that the ESP/BASfTCS has been activated, the trac
tion control indicator will be illuminated. The indicator remains illuminated until the cluster receives a lamp-OFF 
message from the CAB, or until the ignition switch is turned to the OFF position, whichever occurs first. 

• Actuator Test - Each time the cluster is put through the actuator test, the traction control indicator will be 
turned ON, then OFF again during the bulb check portion of the test to confirm the functionality of the LED and 
the cluster control circuitry. 

The CAB continually monitors the status of the inputs to the ESP/BASrrCS systems to determine the proper outputs 
to the components of the Antilock Brake System (ABS). The CAB then sends the proper lamp-ON or lamp-OFF 
message to the ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN). 
For further diagnosis of the traction control indicator or the instrument cluster circuitry that controls the indicator, 
(Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER - DIAGNOSIS AND TESTING). 

For proper diagnosis of the ESP/BASITCS, the CAB, the EMIC, the CAN data bus or the electronic communication 
related to traction control indicator operation a diagnostic scan tool is required. Refer to the appropriate diagnostic 
information. 
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TRANS TEMP INDICATOR 

DESCRIPTION 

A transmission over-temperature indicator is standard 
equipment on all instrument clusters. However, on 11:\ 
vehicles not equipped with an optional automatic ~ 
transmission, this indicator is electronically disabled. 
This indicator is located in the lower portion of the 
tachometer dial face in the instrument cluster overlay. 
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The transmission over-temperature indicator consists of a stencil-like cutout of the International Control and Display 
Symbol icon for Transmission Temperature in the opaque layer of the instrument cluster overlay. The dark outer 
layer of the overlay prevents the indicator from being clearly visible when it is not illuminated. A red Light Emitting 
Diode (LED) behind the cutout in the opaque layer of the overlay causes the indicator to appear in red through the 
translucent outer layer of the overlay when it is illuminated from behind by the LED, which is soldered onto the 
instrument cluster electronic circuit board. 

The transmission over-temperature indicator is serviced as a unit with the instrument cluster. 

OPERATION 

The transmission over-temperature indicator gives an indication to the vehicle operator when the transmission fluid 
temperature is excessive, which may lead to accelerated transmission component wear or failure. This indicator is 
controlled by a transistor on the instrument cluster circuit board based upon cluster programming and electronic 
messages received over the Controller Area Network (CAN) data bus from the Powertrain Control Module (PCM). 

The transmission over-temperature indicator Light Emitting Diode (LED) is completely controlled by the instrument 
cluster logic circuit, and that logic will only allow this indicator to operate when the instrument cluster receives a 
battery current input on the fused ignition switch output (run-start) circuit. Therefore, the LED will always be OFF 
when the ignition switch is in any position except ON or START. The LED only illuminates when it is provided a path 
to ground by the instrument cluster transistor. The instrument cluster will turn ON the transmission over-temperature 
indicator for the following reasons: 

• Bulb Test - Each time the ignition switch is turned to the ON position the transmission over-temperature indi
cator is illuminated for about two seconds as a bulb test. 

• Trans Over-Temp Indicator Lamp-On Message - Each time the cluster receives an electronic trans over
temp indicator lamp-ON message from the PCM indicating that the transmission fluid temperature is 135°C 
(275 OF) or higher, the indicator will be illuminated and a single chime tone is sounded. The indicator remains 
illuminated until the cluster receives a lamp-OFF message from the PCM, or until the ignition switch is turned 
to the OFF position, whichever occurs first. The chime tone feature will only repeat during the same ignition 
cycle if the indicator is cycled OFF and then ON again by the appropriate lamp-ON and lamp-OFF messages 
from the PCM. 

• Actuator Test - Each time the cluster is put through the actuator test, the transmission over-temperature indi
cator will be turned ON, then OFF again during the bulb check portion of the test to confirm the functionality 
of the LED and the cluster control circuitry. 

The PCM continually monitors the transmission temperature sensor to determine the transmission operating condi
tion. The PCM then sends the proper lamp-ON or lamp-OFF message to the ElectroMechanical Instrument Cluster 
(EMIC) (also known as the Cab Compartment Node/CCN). If the instrument cluster illuminates the transmission 
over-temperature indicator due to a high transmission oil temperature condition, it may indicate that the transmission 
or the transmission cooling system are being overloaded, or that they require service. For further diagnosis of the 
transmission over-temperature indicator or the instrument cluster circuitry that controls the LED, (Refer to 8 - ELEC
TRICAUINSTRUMENT CLUSTER - DIAGNOSIS AND TESTING). 

For proper diagnosis of the transmission temperature sensor, the PCM, the EMIC, the CAN data bus or the elec
tronic communication related to transmission over-temperature indicator operation a diagnostic scan tool is required. 
Refer to the appropriate diagnostic information. 
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TURN SIGNAL INDICATOR 

DESCRIPTION 
Two turn signal indicators, one right and one left, are 
standard equipment on all instrument clusters. The 
turn signal indicators are located near the upper edge 
of the instrument cluster, the left indicator to the left of 
the tachometer and the right indicator to the right of 
the speedometer. 

++ 

Each turn signal indicator consists of a stencil-like cutout of the International Control and Display Symbol icon for 
Turn Warning in the opaque layer of the instrument cluster overlay. The dark outer layer of the overlay prevents 
these indicators from being clearly visible when they are not illuminated. A green Light Emitting Diode (LED) behind 
each cutout in the opaque layer of the overlay causes each indicator to appear in green through the translucent 
outer layer of the overlay when it is illuminated from behind by the LED, which is soldered onto the instrument 
cluster electronic circuit board. 

The turn signal indicators are serviced as a unit with the instrument cluster. 

OPERATION 
The turn signal indicators give an indication to the vehicle operator that the turn signal (left or right indicator flash
ing) or hazard warning (both left and right indicators flashing) have been selected and are operating. These indi
cators are controlled by transistors on the instrument cluster electronic circuit board based upon cluster 
programming, a hard wired multiplex input received by the cluster from the turn signal and hazard warning switch 
circuitry of the multi-function switch on the turn/hazard switch mux circuit, and electronic messages received from 
the Totally Integrated Power Module (TIPM) over the Controller Area Network (CAN) data bus. 

Each turn signal indicator Light Emitting Diode (LED) is completely controlled by the instrument cluster logic circuit, 
and that logic will allow this indicator to operate whenever the instrument cluster receives a battery current input on 
the fused B(+) circuit. Therefore, each LED can be illuminated regardless of the ignition switch position. The LED 
only illuminates when it is provided a path to ground by the instrument cluster transistor. The instrument cluster will 
turn ON the turn signal indicators for the following reasons: 

• Turn Signal-On Input - Each time the cluster detects a turn signal-ON input from the turn signal switch cir
cuitry of the multi-function switch on the turn/hazard switch mux circuit, it sends the appropriate electronic turn 
signal switch status messages to the rlPM over the CAN data bus. The TIPM responds to these messages 
by controlling a battery voltage output and the flash rate for either the right or left turn signal lamps. The TIPM 
also sends the appropriate electronic messages back to the cluster to control the flash rate of the turn signal 
indicators, as well as to control the click rate of an electromechanical relay soldered onto the cluster electronic 
circuit board that emUlates the sound emitted by a conventional turn signal flasher. The turn signal indicators 
continue to flash ON and OFF until the cluster receives a turn signal-OFF input from the multi-function switch, 
or until the ignition switch is turned to the OFF position. whichever occurs first. 

• Hazard Warning-On Input - Each time the cluster detects a hazard warning-ON input from the hazard warning 
switch circuitry of the multi-function switch on the turn/hazard switch mux circuit, it sends the appropriate elec
tronic hazard switch status messages to the TIPM over the CAN data bus. The TIPM responds to these 
messages by controlling a battery voltage output and the flash rate for each of the right and left turn signal 
lamps. The TIPM also sends the appropriate electronic messages back to the cluster to control the flash rate 
of the turn signal indicators, as well as to control the click rate of an electromechanical relay soldered onto the 
cluster electronic circuit board that emulates the sound emitted by a conventional hazard warning flasher. The 
turn signal indicators continue to flash ON and OFF until the cluster receives a hazard warning-OFF input from 
the multi-function switch. 

• Lamp Out Mode If the TIPM detects an ineffective turn signal lamp or circuit. it increases the flash rate for 
the remaining operative turn Signals and sends an electronic message to the instrument cluster. The instru
ment cluster then increases the flash rate of the turn signal indicators and the click rate of the electromechan
ical relay to provide an indication of the problem to the vehicle operator. 

• Actuator Test Each time the cluster is put through the actuator test, the turn signal indicators will be turned 
ON, then OFF again during the bulb check portion of the test to confirm the functionality of each LED and the 
cluster control circuitry. 
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The ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN) continually 
monitors the multi-function switch and electronic messages from the TIPM to determine the proper turn signal and 
hazard warning indicator operation. For further diagnosis of the turn signal indicators or the instrument cluster cir
cuitry that controls the indicators, (Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER - DIAGNOSIS AND TEST· 
ING). 

For proper diagnosis of the turn signal and hazard warning system, the multi-function switch, the TIPM, the EMIC. 
the CAN data bus or the electronic communication related to turn signal indicator operation a diagnostic scan tool 
is required. Refer to the appropriate diagnostic information. 
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VOLTAGE GAUGE 

DESCRIPTION 
A voltage gauge is standard equipment on all instru- l 
ment clusters except the ST vehicles with a gasoline r::!J _ 
engine. This gauge is located in the upper left quad-
rant of the instrument cluster, above the fuel gauge. This gauge consists of a movable gauge needle or pointer 
controlled by the instrument cluster circuitry and a fixed 90 degree scale on the cluster overlay that reads left-to
right from L (or Low) to H (or High) for gasoline engines. On vehicles with a diesel engine, the scale reads from 8 
to 18 volts. An International Control and Display Symbol icon for Battery Charging Condition is located on the 
cluster overlay, directly below the right end of the gauge scale. 

The voltage gauge graphics are black against a white field except for a single red graduation at each end of the 
gauge scale making them clearly visible within the instrument cluster in daylight. When illuminated from behind by 
the panel lamps dimmer controlled cluster general illumination lighting with the exterior lamps turned ON, the black 
graphics appear blue-green and the red graphics still appear red. The gauge needle has internal optical illumination. 
Gauge illumination is provided by a replaceable incandescent bulb and holder unit located on the instrument cluster 
electronic circuit board. 

The voltage gauge is serviced as a unit with the instrument cluster. 

OPERATION 
The voltage gauge gives an indication to the vehicle operator of the electrical system voltage. This gauge is con
trolled by the instrument cluster circuit board based upon cluster programming and electronic messages received by 
the cluster from the Powertrain Control Module (PCM) on vehicles equipped with a gasoline engine, or from the 
Engine Control Module (ECM) on vehicles equipped with a diesel engine over the Controller Area Network (CAN) 
data bus. 

The voltage gauge is an air core magnetic unit that receives battery current on the instrument cluster electronic 
circuit board through the fused ignition switch output (run-start) circuit whenever the ignition switch is in the ON or 
START positions. The cluster is programmed to move the gauge needle back to the left end of the scale after the 
ignition switch is turned to the OFF position. The instrument cluster circuitry controls the gauge needle pOSition and 
provides the following features: 

• System Voltage Message - Each time the cluster receives an electronic system voltage message from the 
PCM or ECM indicating the voltage is between about 9.5 volts and about 15 volts, the gauge needle is moved 
to the relative voltage position on the gauge scale. 

• System Voltage Low (Charge Fail) Message - Each time the cluster receives three consecutive electronic 
system voltage messages from the PCM or ECM indicating the voltage is less than about 9 volts (charge fail 
condition) or that the battery temperature sensor input is an open circuit, the gauge needle is moved to the 
graduation on the far left end of the gauge scale and the check gauges indicator is illuminated. The gauge 
needle remains at the far left end of the gauge scale and the check gauges indicator remains illuminated until 
the cluster receives a Single message from the PCM or ECM indicating the voltage is greater than about 9.5 
volts (but less than about 15.5 volts), or until the ignition switch is turned to the OFF position, whichever 
occurs first. On vehicles equipped with the optional diesel engine, the ECM is programmed to restrict the volt
age gauge needle to a position above the graduation on the far left end of the gauge scale and suppress the 
check engine indicator operation until after the engine intake manifold air heater has completed a pre-heat or 
post-heat cycle. 

• System Voltage High Message - Each time the cluster receives 3 consecutive electronic system voltage 
messages from the PCM or ECM indicating the voltage is greater than about 15.5 volts, the gauge needle is 
moved to the graduation on the far right end of the gauge scale and the check gauges indicator is illuminated. 
The gauge needle remains at the right end of the gauge scale and the check gauges indicator remains illu
minated until the cluster receives a message from the PCM or ECM indicating the voltage is less than about 
15.0 volts (but greater than about 9.5 volts), or until the ignition switch is turned to the OFF position. whichever 
occu rs fi rst. 

• Communication Error - If the cluster fails to receive a system voltage message, it will hold the gauge needle 
at the last indication for about three seconds, or until the ignition switch is turned to the OFF position, which
ever occurs first. After three seconds, the cluster will move the gauge needle to the far left end of the gauge 
scale. 
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• Actuator Test - Each time the cluster is put through the actuator test, the voltage gauge needle will be swept 
to several calibration points on the gauge scale in a prescribed sequence in order to confirm the functionality 
of the gauge and the cluster control circuitry. 

The PCM (gasoline engine) or ECM (diesel engine) continually monitors the system voltage to control the generator 
output. The PCM or ECM then sends the proper system voltage message to the ElectroMechanical Instrument Clus
ter (EMIC) (also known as the Cab Compartment Node/CCN). For further diagnosis of the voltage gauge or the 
instrument cluster circuitry that controls the gauge, (Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER - DIAG
NOSIS AND TESTING). If the instrument cluster turns ON the check gauges indicator due to a charge fail or voltage 
high condition, it may indicate that the charging system requires service. 

For proper diagnosis of the charging system, the PCM, the ECM, the EMIC, the CAN data bus or the electronic 
communication related to voltage gauge operation a diagnostic scan tool is required. Refer to the appropriate diag
nostic information. 
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WAIT-TO-START IND"CATOR 

DESCRIPTION 
A wait-to-start indicator is pnly found in the instrument' 
clusters for vehicles equipped with an optional diesel 
engine. This indicator is located in the lower portion of 
the tachometer dial face in the instrument cluster overlay. 

The wait-to-start indicator consists of a stendi-like cutout of the International Control and Display Symbol icon for 
Diesel Preheat in the opaque layer of the instrument cluster overlay. The dark outer layer of the overlay prevents 
the indicator from being clearly visible when it is not illuminated. An amber Light Emitting Diode (LED) behind the 
cutout in the opaque layer of the overlay causes the indicator to appear in amber through the translucent outer layer 
of the overlay when it is illuminated from behind by the LED, which is soldered onto the instrument cluster electronic 
circuit board. 

The wait-to-start indicator is serviced as a unit with the instrument cluster. 

OPERATION 
The wait-to-start indicator gives an indication to the vehicle operator when the air temperature within the diesel 
engine intake manifold is too cool for efficient and reliable engine starting, and that the intake air heater grids are 
energized in their pre-heat operating mode. This indicator is controlled by a transistor on the instrument cluster 
circuit board based upon cluster programming and electronic messages received by the cluster from the Engine 
Control Module (ECM) over the Controller Area Network (CAN) data bus. 

The wait-to-start indicator Light Emitting Diode (LED) is completely controlled by the instrument cluster logic circuit, 
and that logic will only allow this indicator to operate when the instrument cluster receives a battery current input on 
the fused ignition switch output (run-start) circuit. Therefore, the LED will always be OFF when the ignition switch is 
in any position except ON or START. The LED only illuminates when it is provided a path to ground by the instru
ment cluster transistor. The instrument cluster will turn ON the wait-to-start indicator for the following reasons: 

• Wait-To-Start Indicator Lamp-On Message - Each time the cluster receives an electronic wait-to-start indi
cator lamp-ON message from the ECM indicating that the air temperature within the intake manifold is too 
coot for efficient and reliable engine starting, the wait-to-start indicator will be illuminated. The indicator remains 
illuminated until the cluster receives a lamp-OFF message, until the ECM detects that the engine is running or 
until the ignition switch is turned to the OFF position, whichever occurs first. 

• Actuator Test - Each time the cluster is put through the actuator test, the wait-to-start indicator will be turned 
ON, then OFF again during the bulb check portion of the test to confirm the functionality of the LED and the 
cluster control circuitry. 

The ECM continually monitors the engine intake air temperature sensor to determine when the intake air heater 
grids should be energized in their pre-heat operating mode. The ECM then sends the proper lamp-ON or lamp-OFF 
message to the ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN). 
For further diagnosis of the wait-to-start indicator or the instrument cluster circuitry that controls the indicator, (Refer 
to 8 - ELECTRICAUINSTRUMENT CLUSTER - DIAGNOSIS AND TESTING). 

For proper diagnosis of the engine intake air temperature sensor, the intake air heater grid control circuits, the ECM j 

the EMIC, the CAN data bus or the electronic communication related to wait-to-start indicator operation a diagnostic 
scan tool is required. Refer to the appropriate diagnostic information. 
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WASHER FLUID INDICATOR 

DESCRIPTION 

8J - 105 

A washer fluid indicator is standard equipment on all instrument clusters. This indicator is located within the odom
eterltrip odometer Vacuum Fluorescent Display (VFD) unit. However, on vehicles equipped with the optional Elec
tronic Vehicle Information Center (EVIC) the washer fluid indicator in the odometer VFD is electronically suppressed 
so as not to duplicate indications that are provided by the EVIC. The washer fluid indicator consists of the text 
LoWASH, which appears in place of the odometer/trip odometer information in the odometer VFD unit. 

The odometer VFD is soldered onto the cluster electronic circuit board and is visible through a window with a 
smoked clear lens located on the lower edge of the speedometer gauge dial face of the cluster overlay. The dark 
lens over the VFD prevents it from being clearly visible when it is not illuminated. The washer fluid indicator appears 
in the same blue-green color and at the same lighting level as the odometer/trip odometer information when it is 
illuminated by the instrument cluster electronic circuit board. 

The washer fluid indicator is serviced as a unit with the instrument ctuster. 

OPERATION 
The washer fluid indicator gives an indication to the vehicle operator that the fluid level in the washer reservoir is 
low. This indicator is controlled by the instrument cluster logic circuit based upon cluster programming and electronic 
messages received by the cluster from the Totally Integrated Power Module (TIPM) over the Controller Area Net
work (CAN) data bus. 

The washer fluid indicator function of the Vacuum Fluorescent Display (VFD) is completely controlled by the instru
ment cluster logic circuit, and that logic will only allow this indicator to operate when the instrument cluster receives 
a battery current input on the fused ignition switch output (run-start) circuit. Therefore, the VFD washer fluid indi
cation will always be OFF when the ignition switch is in any position except ON or START. The instrument cluster 
will turn ON the washer fluid indicator for the following reasons: 

• Washer Fluid Indicator Lamp-On Message - Each time the cluster receives an electronic washer fluid indi
cator lamp-ON message from the TIPM indicating that a low washer condition has been detected for 60 con
secutive seconds, the washer fluid indicator is illuminated and a single chime tone is sounded. The indicator 
remains illuminated until the cluster receives lamp-OFF messages for 60 consecutive seconds from the TIPM, 
or until the ignition switch is turned to the OFF position, whichever occurs first. The chime tone feature will only 
repeat during the same ignition cycle if the washer fluid indicator is cycled OFF and then ON again by the 
appropriate lamp-ON and lamp-OFF messages from the TIPM. 

The TIPM continually monitors the washer fluid level switch in the washer reservoir to determine the level of the 
washer fluid. The TIPM then sends the proper lamp-ON or lamp-OFF message to the ElectroMechanical Instrument 
Cluster (EMIC) (also known as the Cab Compartment Node/CCN). For further diagnosis of the washer fluid indicator 
or the instrument cluster circuitry that controls the indicator, (Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER -
DIAGNOSIS AND TESTING). 

For proper diagnosis of the washer fluid level switch, the TIPM, the EMIC, the CAN data bus or the electronic 
communication related to washer fluid indicator operation a diagnostic scan toor is required. Refer to the appropriate 
diagnostic information. 
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WATER-IN-FUEL INDICATOR 

DESCRIPTION 
A water-in-fuel indicator is only found in the instrument 
clusters for vehicles equipped with an optional diesel 
engine. This indicator is located in the lower portion of 
the tachometer dial face in the instrument cluster 
overlay. 

The water-in-fuel indicator consists of a stencil-like cutout of the International Control and Display Symbol icon for 
Water In Fuel in the opaque layer of the instrument cluster overlay. The dark outer layer of the overlay prevents the 
indicator from being clearly visible when it is not illuminated. A red Light Emitting Diode (LED) behind the cutout in 
the opaque layer of the overlay causes the indicator to appear in red through the translucent outer layer of the 
overlay when it is illuminated from behind by the LED, which is soldered onto the instrument cluster electronic circuit 
board. The water-in-fuel indicator is serviced as a unit with the instrument cluster. 

OPERATION 
The water-in-fuel indicator gives an indication to the vehicle operator when there is excessive water in the fuel sys
tem. This indicator is controlled by a transistor on the instrument cluster circuit board based upon the cluster pro
gramming and electronic messages received by the cluster from the Engine Control Module (ECM) over the 
Controller Area Network (CAN) data bus. 

The water-in-fuel indicator Light Emitting Diode (LED) is completely controlled by the instrument cluster logic circuit, 
and that logic will only allow this indicator to operate when the instrument cluster receives a battery current input on 
the fused ignition switch output (run-start) circuit. Therefore, the LED will always be OFF when the ignition switch is 
in any position except ON or START. The LED only illuminates when it is provided a path to ground by the instru
ment cluster transistor. The instrument cluster will turn ON the water-in-fuel indicator for the following reasons: 

• Bulb Test - Each time the ignition switch is turned to the ON position the water-in-fuel indicator is illuminated 
for about two seconds as a bulb test. 

• Water-In-Fuel Indicator Lamp-On Message - Each time the cluster receives an electronic water-in-fuel 
lamp-ON message from the ECM indicating that there is excessive water in the diesel fuel system, the water
in-fuel indicator will be illuminated. The indicator remains illuminated until the cluster receives a lamp-OFF 
message from the ECM, or until the ignition switch is turned to the OFF position, whichever occurs first. 

• Actuator Test - Each time the cluster is put through the actuator test, the water-in-fuel indicator will be turned 
ON, then OFF again during the bulb check portion of the test to confirm the functionality of the LED and the 
cluster control circuitry. 

The ECM continually monitors the water-in-fuel sensor to determine whether there ;s excessive water in the diesel 
fuel system. The ECM then sends the proper lamp-ON or lamp-OFF message to the ElectroMechanical Instrument 
Cluster (EMIC) (also known as the Cab Compartment Node/CCN). For further diagnosis of the water-in-fuel indicator 
or the instrument cluster circuitry that controls the indicator, (Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER -
DIAGNOSIS AND TESTING). 

For proper diagnosis of the water-in-fuel sensor, the ECM, the EMIC, the CAN data bus or the electronic commu
nication related to water-in-fuel indicator operation a diagnostic scan tool is required. Refer to the appropriate diag
nostic information. 



DR -----------------------LAMPS 8L - 1 

LAMPS 

TABLE OF CONTENTS 

page page 

LAMPSILIGHTING - EXTERIOR - ELECTRICAL LAMPS/LIGHTING - INTERIOR - ELECTRICAL 
DIAGNOSTICS ........................... 1 DIAGNOSTICS ......................... 153 

LAMPS/LIGHTING .. EXTERIOR .............. 86 LAMPS/LIGHTING - INTERIOR .............. 188 

LAMPS/LIGHTING • EXTERIOR • ELECTRICAL DIAGNOSTICS 

TABLE OF CONIENTS 

LAMPSILIGHTING .. EXTERIOR .. ELECTRICAL 
DIAGNOSTICS 
DIAGNOSIS AND TESTING 

B16D7·HEADLAMP SWITCH INPUT CIRCUIT 

page 

LOW ....................................... 4 
B1608-HEADLAMP SWITCH INPUT CIRCUIT 

HIGH ...................................... 7 
B168F-FRONT FOG LAMP SWITCH CIRCUIT 

STUCK .................................... 10 
B16DD-TURN/HAZARD SWITCH INPUT 

CIRCUIT LOW ............................. 12 
B160E-TURN/HAZARD SWITCH INPUT 

CIRCUIT HIGH ............................. 15 
B162B-LEFT LOW BEAM CONTROL 

CIRCUIT LOW ............................. 18 
B162C-LEFT LOW BEAM CONTROL 

CIRCUIT HIGH ............................. 20 
B162F·RIGHT LOW BEAM CONTROL 

CIRCUIT LOW ............................. 23 
B1630-RIGHT LOW BEAM CONTROL 

CIRCUIT HIGH ............................. 25 
B1633-LEFT HI BEAM CONTROL CIRCUIT 

LOW ...................................... 28 
B1634-LEFT HI BEAM CONTROL CIRCUIT 

HIGH ..................................... 30 
B1637-RIGHT HIGH BEAM CONTROL 

CIRCUIT LOW ............................. 33 
B1638-RIGHT HIGH BEAM CONTROL 

CIRCUIT HIGH ............................. 35 
B163B-FRONT LEFT TURN CONTROL 

CIRCUIT LOW ............................. 38 
B163C-FRONT LEFT TURN CONTROL 

CIRCUIT HIGH ............................. 40 
B163F-FRONT RIGHT TURN CONTROL 

CIRCUIT LOW ............................. 42 

page 

B1640-FRONT RIGHT TURN CONTROL _ 
CIRCUIT HIGH ............................. 44 

B1643-REAR LEFT TURN CONTROL 
CIRCUIT LOW ............................. 46 

B1644-REAR LEFT TURN CONTROL 
CIRCUIT HIGH ............................. 48 

B1647-REAR RIGHT TURN CONTROL 
CIRCUIT LOW ............................. 51 

B1648-REAR RIGHT TURN CONTROL 
CIRCUIT HIGH ............................. 53 

B1659-FRONT FOG LAMP CONTROL 
CIRCUIT LOW ............................. 55 

B l660-FRONT FOG LAMP CONTROL 
CIRCUIT HIGH ............................. 57 

B166l-FRONT FOG LAMP CONTROL 
CIRCUIT OPEN ............................ 60 

B165C-PARK LAMP CONTROL CIRCUIT 
LOW ...................................... 62 

B165D-PARK LAMP CONTROL CIRCUIT 
HIGH ..................................... 63 

B l65E-PARK LAMP CONTROL CIRCUIT 
OPEN ..................................... 64 

B1667-REVERSE LAMP CONTROL CIRCUIT 
LOW ...................................... 65 

B1668-REVERSE LAMP CONTROL CIRCUrT 
HIGH ..................................... 67 

B1669-REVERSE LAMP CONTROL CIRCUIT 
OPEN ..................................... 69 

B166B-LEFT TRAILER TOW LAMP 
CONTROL CIRCUIT LOW ................... 71 

B166C-LEFT TRAILER TOW LAMP 
CONTROL CIRCUIT HIGH .................. 73 

B166F·RIGHT TRAILER TOW LAMP 
CONTROL CIRCUIT LOW ................... 75 



aL - 2 LAMPS/lIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS -------- DR 

B167D-RIGHT TRAILER TOW LAMP B1785-STOP LAMP CONTROL CIRCUIT 
CONTROL CIRCUIT HIGH .................. 77 HIGH ..................................... 81 

B1784-STOP LAMP CONTROL CIRCUIT B1785-STOP LAMP CONTROL CIRCUIT 
LOW ...................................... 79 OPEN ..................................... 84 



DR LAMPS/LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS 8L - 3 

LAMPS/LIGHTING - EXTERIOR - ELECTRICAL DIAGNOSTICS 

DIAGNOSIS AND TESTING 



aL • 4 LAMPS/LIGHTING· EXTERIOR - ELECTRICAL DIAGNOSTICS -------- DR 

B1607-HEADLAMP SWITCH INPUT CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 

HEADLAMP SWITCH 

(L116) HEADLAMP SWITCH SIGNAL CIRCUIT SHORTED TO GROUND 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all CCN DTC's. 
Turn the Headlamps on. 
With the Scan Tool, read the DTC information. 

Does the Scan Tool read: B1607-HEADLAMP SWITCH INPUT CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. HEADLAMP SWITCH 

Disconnect the Headlamp Switch connector. 
Turn the ignition on. 

Measure the voltage of the (L 116) Headlamp Switch Signal circuit. 

Does the voltage read 5.0 volts? 

Ves »Replace the Headlamp Switch in accordance with the ser-

No 

vice information. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Go To 3 
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3. (L116) HEADLAMP SWITCH SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Headlamp Switch connector. 
Disconnect the Instrument Cluster C4 harness connector. 
Measure the resistance of the (L 116) Headlamp Switch Signal circuit to 
ground. 

Is the resistance below 5.0 ohms? 

Yes »Repair short to ground on the (L 116) Headlamp Switch Sig-

No 

nal circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Instrument Cluster in accordance with the ser
vice information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

CLUSTERC4 8168272a 
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B1608-HEADLAMP SWITCH INPUT CIRCUIT HIGH 
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Possible Causes 

HEADLAMP SWITCH 

(L 116) HEADLAMP SWITCH SIGNAL CIRCUIT OPEN OR SHORTED TO VOLTAGE 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all CCN DTCfs. 
Turn the Headlamps on. 
With the Scan Tool, read the DTC information. 

Does the Scan Tool read: B1608-HEADLAMP SWITCH INPUT CIRCUIT HIGH? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. HEADLAMP SWITCH 

Disconnect the Headlamp Switch harness connector. 
Turn the ignition on. 
Using the Scan Tool measure the Headlamp switch voltage. 

Does the voltage read 5.0 volts? 

Yes »Replace the Headlamp Switch in accordance with the ser-

No 

vice information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Go To 3 
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3. HEADLAMP SWITCH SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the Headlamp Switch connector. 
Disconnect the Instrument Cluster C4 connector. 
Turn the ignition on. 
Measure for voltage on the (L 116) Headlamp Switch Signal circuit. 

Is the voltage above 5.0 volts? 

Yes »Repair short to voltage on the (L 116) Headlamp Switch Sig-
nal circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 4 

4. INSTRUMENT CLUSTER 

Turn the ignition off. 
Disconnect the Headlamp Switch connector. 
Disconnect the Instrument Cluster C4 connector. 
Measure the resistance of the (L 116) Headlamp Switch Signal circuit. 

Is the resistance below 5.0 ohms? 

Yes »Replace the instrument Cluster in accordance with the ser-

No 

vice information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Repair open in the (L 116) Headlamp Switch Signal circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

CLUSTERC4 8168277e 

CLUSTERC4 81682786 
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B168F-FRONT FOG LAMP SWITCH CIRCUIT STUCK 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the Fog Lamps on . 

• Set Condition: 
When the CCN detects a Fog Lamp Switch Stuck message on the BUS. 

HEADLAMP SWITCH 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. TEST FOR INTERMITTENT CONDITION 

With the scan tool, record and erase DTC's 
Operate the Fog Lamp Switch several times. 
Turn the ignition on and wait 30 seconds. 
With the scan tool, read DTC's. 

Possible Causes 

Does the scan tool display: B168F-FRONT FOG LAMP SWITCH CIRCUIT STUCK? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 .. ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. HEADlAMP SWITCH 

Turn the ignition off. 
Disconnect the Headlamp Switch harness connector. 
Turn the ignition on. 
With the scan tool read DTC's 

Does the scan tool display: B168F-FRONT FOG LAMP SWITCH 
CIRCUIT STUCK? 

Yes »Replace the Instrument Cluster in accordance with the ser-

No 

vice information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 .. ELECTRICAUELECTRONIC CONTROL MODULES .. 
STANDARD PROCEDURE) 

» Replace the Headlamp Switch in accordance with the ser
vice information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 .. ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B160D-TURN/HAZARD SWITCH INPUT CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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MULTIFUNCTION SWITCH 

(L 12) TURN LAMPS SWITCH SIGNAL CIRCUIT 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all CCN DTC's. 
Actuate the Hazard Lamps. 
With the Scan Tool, read the DTC information. 

Possible Causes 

Does the Scan Tool read: B160D-TURNIHAZARD SWITCH INPUT CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. MULTIFUNCTION SWITCH 

Disconnect the Multifunction Switch connector. 
Turn the ignition on. 
Measure the voltage of the (L 12) Turn Lamps Switch Signal circuit. 

Does the voltage read 5.0 volts? 

Yes »Go To 3 

No »Replace the Multifunction Switch in accordance with the 
service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES
STANDARD PROCEDURE) 4 

BLACK 

1 

SWITCH· 

MUL TIFUCTION 
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3. (L12) TURN LAMPS SWITCH SIGNAL CIRCUIT 

Turn the ignition off. 
Disconnect the Multifunction Switch connector. 
Disconnect the Instrument Cluster C4 connector. 
Measure the resistance of the (L 12) Turn Lamps Switch Signal circuit to 
ground. 

Is the resistance below 5.0 ohms? 

Yes »Repair short to ground on the (L 12) Turn Lamps Switch Sig· 

No 

nal circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES .. 
STANDARD PROCEDURE) 

» Replace the Inst(ument Cluster in accordance with the ser
vice information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 .. ELECTRICAUELECTRONIC CONTROL MODULES
STANDARD PROCEDURE) 
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B160E-TLIRN/HAZARD SWITCH INPUT CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 

MULTIFUNCTION SWITCH 

(L900) WIPERITURN/BEAM SELECT SWITCH RETURN CIRCUIT 

(L 12) TURN LAMPS SWITCH SIGNAL CIRCUIT 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all CCN DTC's. 
Actuate the Hazard Lamps. 
With the Scan Tool, read the DTC information. 

Does the Scan Tool read: B160E·TURN/HAZARD SWITCH INPUT CIRCUIT HIGH? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. MULTIFUNCTION SWITCH 

Disconnect the Multifunction Switch connector. 
Turn the ignition on. 
Measure the voltage between the (L900) WiperlTurn/Beam Select 
Switch Return circuit and (L 12) Turn Lamps Switch Signal circuit. 

Does the voltage read 0.0 volts? 

Yes »Replace the Multifunction Switch in accordance with the 
service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 3 
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3. (L900) WIPERfTURN/BEAM SELECT SWITCH RETURN CIRCUIT 

Turn the ignition off. 

Disconnect the Multifunction Switch connector. 
Disconnect the Instrument Cluster C3 connector. 
Measure the resistance of the (L900) Wiperrrurn/Beam Select Switch 
Return circuit. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the (L900) Wiperrrurn/Beam Select Switch Return 
circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

4. INSTRUMENT CLUSTER 

Turn the ignition off. 
Disconnect the Multifunction Switch connector. 
Disconnect the Instrument Cluster C4 connector. 
Measure the resistance of the (L 12) Turn Lamps Switch Signal circuit. 

Is the resistance below 5.0 ohms? 

Yes »Replace the instrument Cluster in accordance with the ser-

No 

vice information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Repair the (L 12) Turn Lamps Switch Signal circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B162B-LEFT LOW BEAM CONTROL CIRCUIT LOW 
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• When Monitored: 
• With the Headlamps activated. 
• Set Condition: 
• When the TIPM detects a LOW condition. 

Possible Causes 

(L43) LEFT LOW BEAM DRIVER CIRCUIT SHORT TO GROUND 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC·s. 
Turn the Headlamps on. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B162B-LEFT LOW BEAM CONTROL CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wi ring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. (L43) LEFT LOW BEAM DRIVER CIRCUIT SHORT TO GROUND 

Turn the ignition off. 
Disconnect the TIPM C5 harness connector. 
Disconnect the Left Headlamp harness connector. 
Measure the resistance between ground and the (L43) Left Low Beam 
Driver circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (L43) Left Low Beam Driver circuit for a short to 

No 

ground condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Front Totally Integrated Power Module (TIPM) 
in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRrCAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B162C-LEFT LOW BEAM CONTROL CIRCUIT HIGH 
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• When Monitored: 
• With the Headlamps activated. 
• Set Condition: 
• When the TIPM detects a HIGH condition. 

Possible Causes 

(L43) LEFT LOW BEAM DRIVER CIRCUIT OPEN 

(L43) LEFT LOW BEAM DRIVER CIRCUIT SHORTED TO VOLTAGE 

LEFT LOW BEAM BULB 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Headlamps on. 

With the Scan Tool read the DTC information. 

Does the Scan Tool read: B162C-LEFT LOW BEAM CONTROL CIRCUIT HIGH? 

Ves »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST • VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES· STANDARD PROCEDURE) 

2. LEFT LOW BEAM BULB 

Turn the ignition off. 
Inspect the Left Low Beam Bulb Assembly. 

Is the inoperative bulb OK? 

Yes »Go To 3 

No »Replace the Inoperative bulb in accordance with the service information. 
Perform the BODY VERIFICATION TEST· VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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3. (L43) LEFT LOW BEAM DRIVER CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the TIPM C5 harness connector. 
Disconnect the Left Low Beam Lamp harness connector. 
Measure the resistance of the (L43) Left Low Beam Driver circuit. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (L43) Left Low Beam Driver circuit for an open 
condition. 
Perform the BODY VERIFICATION rEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go to 4 

4. (L43) LEFT LOW BEAM DRIVER CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the TIPM C5 harness connector. 
Disconnect the Left Low Beam Lamp harness connector. 
Turn the ignition on. 
Measure for voltage on the (L43) Left Low Beam Control circuit. 

Is the voltage above 10.0 volts? 

Ves »Repair the (L43) Left Low Beam Driver circuit for a short to 

No 

voltage condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B162F-RIGHT LOW BEAM CONTROL CIRCUIT LOW 
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• When Monitored: 
• With the Headlamps activated. 

• Set Condition: 
• When the TIPM detects a LOW condition. 

(L44) RIGHT LOW BEAM DRIVER CIRCUIT 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Headlamps on. 
With the Scan Tool read the DTC information. 

Possible Causes 

Does the Scan Tool read: B162F-RIGHT LOW BEAM CONTROL CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. (L44) RIGHT LOW BEAM DRIVER CIRCUIT 

Turn the ignition off. 
Disconnect the TI PM C7 harness connector. 
Disconnect the Right Headlamp harness connector. 
Measure the resistance between ground and the (L44) Right Low Beam 
Driver circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (L44) Right Low Beam Driver circuit for a short 

No 

to ground condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B1630-RIGHT LOW BEAM CONTROL CIRCUIT HIGH 
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• When Monitored: 
• With the Headlamps activated. 
• Set Condition: 
• When the TIPM detects a HIGH condition. 

Possible Causes 

(L44) RIGHT LOW BEAM DRIVER CIRCUIT SHORTED TO VOLTAGE 

RIGHT LOW BEAM BULB 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Headlamps on. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B1630-RIGHT LOW BEAM CONTROL CIRCUIT HIGH? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICALJELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. RIGHT LOW BEAM BULB 

Turn the ignition off. 
Inspect the Right Low Beam Bulb Assembly. 

Is the inoperative bulb OK? 

Yes »Go To 3 

No »Replace the Inoperative bulb in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICALJELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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3. (L44) RIGHT LOW BEAM DRIVER CIRCUIT 

Turn the ignition off. 

Disconnect the Right Low Beam harness connector. 
Disconnect the TIPM C7 harness connector. 

Turn the ignition on. 
Measure for voltage on the (L44) Right Low Beam Driver circuit. 

Is the above 10.0 volts? 

Yes »Repair the (L44) Right Low Beam Driver circuit for a short 

No 

to voltage condition. 

Periorm the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 

Periorm the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B1633-LEFT HI BEAM CONTROL CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
• With the Headlamps activated. 

• Set Condition: 
• When the TIPM detects a LOW condition. 

(L33) LEFT HIGH BEAM DRIVER CIRCUIT 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC·s. 
Turn the High Beam Lamps on. 
With the Scan Tool read the DTC information. 

Possible Causes 

Does the Scan Tool read: B1633-LEFT HIGH BEAM CONTROL CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST· VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. (L33) LEFT HIGH BEAM DRIVER CIRCUIT 

Turn the ignition off. 
Disconnect the TIPM C7 harness connector. 
Disconnect the Left Headlamp harness connector. 
Measure the resistance between ground and the (L33) Left High Beam 
Driver circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (L33) Left High Beam Driver circuit for a short to 

No 

ground condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B1634-LEFT HI BEAM CONTROL CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
• With the Headlamps activated. 
• Set Condition: 
• When the TIPM detects a HIGH condition. 

(L33) HIGH BEAM CONTROL CIRCUIT 

LEFT HIGH BEAM BULB 

TOTAllY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool t clear all TIPM DTC's. 
Turn the High Beam Lamps on. 
With the Scan Tool read the DTC information. 

Possible Causes 

Does the Scan Tool read: B1634·LEFT HIGH BEAM CONTROL CIRCUIT HIGH? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. LEFT HIGH BEAM BULB 

Tum the ignition off. 

rnspect the Left High Beam Bulb Assembly. 

Is the inoperative bulb OK? 

Yes »Go To 3 

No »Replace the Inoperative bulb in accordance with the service information. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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3. (l33) HIGH BEAM CONTROL CIRCUIT 

Turn the ignition off. 
Disconnect the Left Headlamp harness connector. 
Disconnect the TI PM C7 harness connector. 
Measure the resistance of the (L33) Left High Beam Driver circuit. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (L33) Left High Beam Driver circuit for an open 
condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module (TI PM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B1637-RIGHT HIGH BEAM CONTROL CIRCUIT LOW 
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• When Monitored: 
• With the High Beam Headlamps activated. 

• Set Condition: 
• When the TIPM detects a LOW condition. 

(L34) RIGHT HIGH BEAM DRIVER CIRCUIT 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the High Beam Lamps on. 
With the Scan Tool read the DTC information. 

Possible Causes 

Does the Scan Tool read: B1637-RIGHT HIGH BEAM CONTROL CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptol!l is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched. or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 • ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. (L34) RIGHT HIGH BEAM DRIVER CIRCUIT 

Turn the ignition off. 
Disconnect the TI PM C5 harness connector. 
Disconnect the Right Headlamp harness connector. 
Measure the resistance between ground and the Right High Beam 
Driver circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (L34) Right High Beam Driver circuit for a short 

No 

to ground condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 • ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B1638-RIGHT HIGH BEAM CONTROL CIRCUIT HIGH 
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• When Monitored: 
• With the HeadJamps activated. 
• Set Condition: 
• When the TIPM detects a HIGH condition. 

(L34) HIGH BEAM DRIVER CIRCUIT 

RIGHT HIGH BEAM BULB 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Headlamps on. 
With the Scan Tool read the DTC information. 

Possible Causes 

Does the Scan Tool read: B1638-RIGHT HIGH BEAM CONTROL CIRCUIT HIGH? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed. pierced. pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. RIGHT HIGH BEAM BULB 

Turn the ignition off. 
Inspect the Right High Beam Bulb Assembly. 

Is the inoperative bulb OK? 

Yes »Go To 3 

No »Replace the Inoperative bulb in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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3. (L34) HIGH BEAM DRIVER CIRCUIT 

Turn the ignition off. 
Disconnect the TI PM C5 harness connector. 
Disconnect the Right Headlamp harness connector. 
Turn the ignition on. 
Measure for voltage on the (L34) High Beam Driver circuit. 

Is the voltage above 10.0 volts? 

Ves »Repair the (L34) High Beam Driver circuit for a short to volt-

No 

age condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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8163B-FRONT LEFT TURN CONTROL CIRCUIT LOW 
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• When Monitored: 
• With the Turn Signals activated. 

• Set Condition: 
• When the TIPM detects a LOW condition. 

Possible Causes 

(L61) FRONT LEFT TURN SIGNAL DRIVER CIRCUIT 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Left Turn Signals on. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B163B-FRONT LEFT TURN CONTROL CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, p.,ierced. pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST .', VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. L61 FRONT LEFT TURN SIGNAL DRIVER CIRCUIT 

Turn the ignition off. 
Disconnect the TI PM C5 harness connector. 
Disconnect the Front Left Tum Signal harness connector. 
Measure the resistance between ground and the (L61) Front Left Turn 
Signal Driver circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (L61) Front Left Turn Signal Driver circuit for a 
short to ground. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

10 

816d94ec 



8L • 40 LAMPS/LIGHTING· EXTERIOR • ELECTRICAL DIAGNOSTICS -------- DR 

B163C-FRONT LEFT TURN CONTROL CIRCUrr HIGH 
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• When Monitored: 
Continuously 

• Set Condition: 
When the Totally Integrated Power Module detects a short to battery on the Driver circuit. 

Possible Causes 

(L61) TURN SIGNAL DRIVER CIRCUIT SHORTED TO VOLTAGE 

FRONT LEFT TURN SIGNAL BULB 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
Clear aU TIPM DTC's 
Turn the Left Turn Signal on. 
With the scan toof. read DTC's. 

Does the scan tool read: B163C .. FRONT LEFT TURN CONTROL CIRCUIT HIGH? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform the BODY VERIFICATION TEST • VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. FRONT LEFT TURN SIGNAL BULB 

Turn the ignition off. 
Inspect the Front Left Turn Signal Bulb Assembly. 

Is the inoperative bulb OK? 

Yes »Go To 3 

No »Replace the Inoperative bulb in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 ~ ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

3. L61 LEFT TURN SIGNAL DRIVER CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the TIPM C5 connector. 
Disconnect the Front Left Turn Signal harness connector. 
Measure for voltage on the (L61) Front Left Turn Signal Driver circuit. 

Is the voltage above 10.0 volts? 

No » Repair the (L61) Front Left Turn Signal Driver circuit for a 
short to voltage. 
Perform the BODY VERI FICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

Yes »Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B163F-FRONT RIGHT TURN CONTROL CIRCUIT LOW 
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• When Monitored: 
• With the Turn Signal activated. 
• Set Condition: 
• When the TIPM detects a LOW condition. 

Possible Causes 

(LSO) FRONT RIGHT TURN SIGNAL DRIVER CIRCUIT 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Right Turn Signals on. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B163F-FRONT RIGHT TURN CONTROL CIRCUIT LOW? 

Ves »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched; or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. L60 FRONT RIGHT TURN SIGNAL DRIVER CIRCUIT 

Turn the ignition off. 
Disconnect the TI PM C5 harness connector. 
Disconnect the Right Front Turn Signal harness connector. 
Measure the resistance between ground and the (LSO) Right Front Turn 
Signal Driver circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (LSO) Right Front Turn Signal Driver circuit for a 
short to ground. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B1640-FRONT RIGHT TURN CONTROL CIRCUIT HIGH 
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• When Monitored: 
Continuously 

• Set Condition: 
When the Totally Integrated Power Module detects a short to battery on the Control circuit. 

Possible Causes 

(L60) TURN SIGNAL DRIVER CIRCUIT .SHORTED TO VOLTAGE 

FRONT RIGHT TURN SIGNAL BULB 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
Clear all TIPM DTC's 
Turn the Right Turn Signal on. 
With the scan tool, read DTC's. 

Does the scan tool read: B1640 .. FRONT RIGHT TURN CONTROL CIRCUIT HIGH? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. FRONT RIGHT TURN SIGNAL BULB 

Turn the ignition off. 
Inspect the Front Right Turn Signal Bulb Assembly. 

Is the inoperative bulb OK? 

Yes »Go To 3 

No »Replace the Inoperative bulb in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

3. L60 RIGHT TURN SIGNAL DRIVER CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the TIPM C5 harness connector. 
Measure for voltage on the (L60) Front Right Turn Signal Driver circuit. 

Is the voltage above10.0 volts? 

No » Repair the (L60) Turn Signal Control circuit for a short to 
voltage. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

Yes »Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B1643-REAR LEFT TURN CONTROL CIRCUIT LOW 
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• When Monitored: 
• With the Turn Signal activated. 
• Set Condition: 
• When the TI PM detects a LOW condition. 

Possible Causes 

(LS3) REAR LEFT TURN SIGNAL DRIVER CIRCUIT 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool. clear all TI PM DTC's. 
Turn the Left Turn Signals on. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B1643-REAR LEFT TURN CONTROL CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. (L63) LEFT TURN SIGNAL DRIVER CIRCUIT 

Turn the ignition off. 
Disconnect the TIPM CS harness connector. 
Disconnect the Left Rear Tail Lamp harness connector. 
Measure the resistance between ground and the (L63) Rear Left Turn 
Signal Driver circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (L63) Rear Left Turn Signal Driver circuit for a 
short to ground. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to B 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 
• ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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81644-REAR LEFT TURN CONrROL CIRCUIT HIGH 
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• When Monitored: 
Continuously 

• Set Condition: 
When the Totally Integrated Power Module detects a short to battery on the Control circuit. 

Possible Causes 

(L63) LEFT REAR TURN SIGNAL DRIVER CIRCUIT 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
Clear all TIPM DTC's 
Turn the Left Turn Signal on. 
With the scan tool, read DTC's. 

Does the scan tool read: B1644-REAR LEFT TURN CONTROL CIRCUIT HIGH? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. LEFT REAR TURN SIGNAL BULB 

Turn the ignition off. 
Inspect the Left Rear Turn Signal Bulb Assembly. 

Is the inoperative bulb OK? 

Yes »Go To 3 

No »Replace the Inoperative bulb in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES ~ STANDARD PROCEDURE) 

3. (l63) lEFT TURN SIGNAL DRIVER CIRCUIT 

Turn the ignition off. 
Disconnect the TIPM C6 harness connector. 
Disconnect the Left Rear Tail Lamp assembly. 
Measure the resistance of the (L63) Left Rear Turn Signal Driver circuit. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (L63) Turn Signal Driver circuit for an open. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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4. TOTALLY INTEGRATED POWER MODULE 

Turn the ignition on. 
Measure for voltage on the (L63) Left Rear Turn Signal Driver circuit. 

Is there any voltage present? 

Yes »Repair short to voltage on the (L63) Left Rear Turn Signal 
Driver circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module in accordance 
with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B1647-REAR RIGHT TURN CONTROL CIRCUIT LOW 
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• When Monitored: 
• With the Turn Signal activated. 

• Set Condition: 
• When the TIPM detects a LOW condition. 

Possible Causes 

(L62) REAR RIGHT TURN SIGNAL DRIVER CIRCUIT 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Right Turn Signals on. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B1647-REAR RIGHT TURN CONTROL CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched. or partially broken wires. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. L62 REAR RIGHT TURN SIGNAL DRIVER CIRCUIT 

Turn the ignition off. 
Disconnect the TI PM C6 harness connector. 
Disconnect the Right Rear Tail Lamp harness connector. 
Measure the resistance between ground and the (L62) Rear Turn Signal 
Driver circuit. 

Is the resistance below 5.0 ohms? 

Ves »Repair the (L62) Rear Right Turn Signal Driver circuit for a 

No 

short to ground. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Totally Integrated Power Module in accordance 
with the service information. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B1648-REAR RIGHT TURN CONTROL CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Cantin uously 

• Set Condition: 
When the Totally Integrated Power Module detects a short to battery on the Driver circuit. 

Possible Causes 

(L62) RIGHT REAR TURN LAMP DRIVER CIRCUIT SHORTED TO VOLTAGE 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
Clear all TIPM DTC's 
Turn the Right Turn Signal on. 
With the scan tool, read DTC's. 

Does the scan tool read: B1648-REAR RIGHT TURN CONTROL CIRCUIT HIGH? 

Yes »Go To 2 

No »The conditions that caused this 'code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. RIGHT REAR TURN SIGNAL BULB 

Turn the ignition off. 
Inspect the Right Rear Turn Signal Bulb Assembly. 

Is the inoperative bulb OK? 

Yes »Go To 3 

No »Replace the Inoperative bulb in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

RIGHT REAR TURN SIGNAL DRIVER CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the TI PM C6 harness connector. 
Disconnect the Right Rear Tail Lamp harness connector. 
Measure for voltage on the (L62) Right Rear Turn Signal Driver circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (L62) Right Rear Turn Signal Driver circuit for a 

No 

short to voltage. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 ELECTRICAUELECTRONtC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Totally Integrated Power Module in accordance 
with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B1659-FRONT FOG LAMP CONTROL CIRCUIT LOW 
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• When Monitored: 
• With the Fog Lamps activated. 
• Set Condition: 
• When the TIPM detects a LOW condition. 

Possible Causes 

(L89) FOG LAMP CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the scan tool, clear all TIPM DTC's. 
Turn the Front Fog Lamps on. 
With the Scan Tool read the DTC information. 

Does the scan tool read: B1659-FRONT FOG LAMP CONTROL CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 - ELECTRICALJELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. (L89) FOG LAMP CONTROL OUTPUT CIRCUIT 

Turn the ignition off. 
Disconnect the TIPM C8 harness connector. 
Disconnect the Left and Right Front Fog Lamp harness connectors. 
Measure the resistance between ground and the (L89) Front Fog Lamp 
Control Output circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (L89) Front Fog Lamp Control Output circuit for 
a short to ground. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 
- ELECTRICALJELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module in accordance 
with the service information. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 
- ELECTRICALJELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B166D-FRONT FOG LAMP CONTROL CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
• With the Front Fog Lamps activated. 
• Set Condition: 
• When the TIPM detects a HIGH condition. 

Possible Causes 

(Lag) FRONT FOG LAMP CONTROL OUTPUT CIRCUIT OPEN 

(L89) FRONT FOG LAMP CONTROL OUTPUT CIRCUIT SHORTED TO VOLTAGE 

LEFT ANDIOR RIGHT FRONT FOG LAMP BULBS 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Front Fog Lamps on. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B1660-FRONT FOG LAMP CONTROL CIRCUIT HIGH? 

Yes »Go To 2 

No » The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to a - ELECTRICAUELECTRONIC CON· 
TROL MODULES - STANDARD PROCEDURE) 

2. LEFT AND RIGHT FRONT FOG LAMP BULBS 

Turn the ignition off. 
Inspect the Left and Right Front Fog Lamp Bulb Assemblies. 

Are the inoperative bulbs OK? 

Yes »Go To 3 

No »Replace the Inoperative bulb(s) in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to a - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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3. (L89) FRONT FOG LAMP CONTROL OUTPUT:CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the TIPM C8 harness connector. 
Disconnect the Left and Right Front Fog Lamp harness connectors. 
Measure the resistance of the (L89) Front Fog Lamp Control Output cir
cuit. 

Is the resistance above 5.0 ohms? 

Yes 

No 

» Repair the (L89) Front Fog Lamp Control Output circuit for 
an open condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Go To 4 
LAIIIP-A)O

LEFJFRONT 

816d96ce 

4. (L89) FRONT FOG LAMP CONTROL OUTPUT CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the TIPM C8 harness connector. 
Disconnect the Left and Right Front Fog Lamp harness connectors. 
Turn the ignition on. 
Measure for voltage on the (L89) Front Fog -Lamp Control Output 'circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (L89) Front Fog Lamp Control Output circuit for 

No 

a short to voltage condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Totally Integrated Power Module (TI PM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B1661-FRONT FOG LAMP CONTROL CIRCUIT OPEN 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
• With the Reverse Lamps Activated. 
• Set Condition: 
• When the TIPM detects a HIGH condition. 

Possible Causes 

(L89)FRONT FOG LAMP CONTROL OUTPUT CIRCUIT OPEN 

LEFT ANDIOR RIGHT REVERSE LAMP BULBS 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool t clear all TIPM DTC's. 
Turn the Front Fog Lamps on. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B1661 ... FRONT FOG LAMP CONTROL CIRCUIT OPEN? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES ... STANDARD PROCEDURE) 

2. FRONT FOG LAMP BULBS 

Turn the ignition off. 
Inspect the Left and Right Front Fog Lamp Bulb Assemblies. 

Are the inoperative bulbs OK? 

Yes »Go To 3 

No »Replace the Inoperative bulb or bulbs in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

3. (L89) FRONT FOG LAMP CONTROL OUTPUT CIRCUIT OPEN 

Turn the ignition off.' 
Disconnect the TIPM C8 harness connector. 
Disconnect the Left and Right Front Fog Lamp harness connectors. 
Measure the resistance of the (L89) Front Fog Lamp Control Output cir
cuit. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (L89) Front Fog Lamp Control Output circuit for 
.an open condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
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STANDARD PROCEDURE) 

B165C-PARK LAMP CONTROL CIRCUIT LOW 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
• With the Park Lamps activated. 
• Set Condition: 
• When the TIPM detects a LOW condition. 

Possible Causes 

(L7) FUSED PARK LAMP FEED CIRCUIT SHORTED TO GROUND 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Park Lamps on. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B165C-PARK LAMP CONTROL CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 - ELECTRICALJELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. (L7) FUSED PARK LAMP FEED CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the TIPM C8 harness connector. 
Disconnect the Park Lamp harness connectors. 
Measure the resistance between ground and the (L7) Fused Park Lamp Feed circuit. 

Is the resistance below 5.0 ohms? 

Ves »Repair the (L7) Fused Park Lamp Feed circuit for a short to ground. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD. PROCEDURE) 

No »Replace the Totally Integrated Power Module in accordance with the service information. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B165D·PARK LAMP CONTROL CIRCUIT HIGH 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
When the Park Lamps are activated 

• Set Condition: 
When the Totally Integrated Power Module detects a short to battery on the Driver circuit. 

(L7) FUSED PARK LAMP FEED CIRCUIT 

TOTALLY INTEGRATED POWER MODULE 

Diag nostic Test 

1. TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
Clear all TIPM DTC's 
Turn the Park Lamps on. 
With the scan tool; read DTC's. 

Possible Causes 

Does the scan tool read: B165D-PARK LAMP CONTROL CIRCUIT HIGH? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. (L7) FUSED PARK LAMP FEED CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the TIPM C9 harness connector. 
Disconnect the Park Lamp harness connectors. 
Turn the ignition on. 
Measure for voltage on the (L7) Fused Park Lamp Feed circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (L7) Fused Park Lamp Feed circuit for a short to voltage. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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8165E-PARK LAMP CONTROL CIRCUIT OPEN 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
• With the Park Lamps Activated. 
• Set Condition: 
• When the TIPM detects a OPEN condition. 

Possible Causes 

(L7) FUSED PARK lAMP FEED CIRCUIT OPEN 

PARK LAMP BULBS 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Reverse Lamps on. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B165E- PARK LAMP CONTROL CIRCUIT OPEN? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. PARK LAMP BULBS 

Turn the ignition off. 
Inspect the Park lamp Bulb Assemblies. 

Are the inoperative bulbs OK? 

Yes »Go To 3 

No »Replace the Inoperative bulb or bulbs in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

3. FUSED PARK LAMP FEED CIRCUIT 

Turn the ignition off. 
Disconnect the TI PM C8 harness connector. 
Disconnect the Park Lamp harness connectors. 
Measure the resistance of the (l7) Fused Park Lamp Feed circuit. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (l7) Fused Park Lamp Feed circuit for an open condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUElECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module (TIPM) in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ElECTRICAUElECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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81667-REVERSE LAMP CONTROL CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 

• Set Condition: 
The TIPM Detects a Short to ground condition. 

Possible Causes 

(L 1) BACK-UP LAMP FEED CIRCUIT SHORT TO GROUND 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTCts. 
Shift the transmission into reverse. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B1667-REVERSE LAMP CONTROL CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. (L1) BACKUP LAMP FEED CIRCUIT 

Turn the ignition off. 
Disconnect the TIPM C8 connector. 
Measure the resistance between ground and the (L 1) Backup Lamp cir
cuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (L 1) Backup Lamp circuit for a short to ground. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES • 
STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B1668-REVERSE LAMP CONTROL CIRCUIT HIGH 

1111110 I 
r - - - ~ - - - - - -, MODULE· 

I - - ~ - I 'DULLY 
r B(+) I ElECTRONICS III TEG RATED 

I I I I POWER 

I I BACK UP I I 
LAMP I 

1 I FEED I '--r--- . 'I 
1 _ __ L _______ ..J 

11'(CI 

11 
18 

WTIlG 
I 
.8t20 

13 t C135 

.------------------. SlU 
I I 

11 11 
18 18 

WTn.G WTIlG 

61 41 
r
l 
1-- -- ~ - - ~ -- ~~.IT·OILpPf· ~ -1- - - --'~ -= - -= - - -I~:P' 

" " tV\BACK UP '( 0 TA,ILI ITOPf I ~BACKUP ( ) TAIl! IlUAI. 1 '<YLAMP oX X) TURN 1 TURII-

: \~tA.P • X ~ :~=: : LEFT I. '( . LAMP : RlaHT 

_______ J ____ .J l - - - - -':-0; .;- ~OXOFF- -
3

1 
;927" 

18 
BK 
I 

SRT 

1 

1363 
18 

BKIIlG 

I 

1363 
18 

BKI1)G 

20 1 C135 

I EXCEPTSRT 
I' 

1363 

LIMp· 
UIL 
.,0P/ 
lURII· 
LEn 

",Gt04 

18 
BK 

I 

(1010111 

For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 

• Set Condition: 
The TIPM detects an open condition. 

Possible Causes 

(L1) BACK-UP LAMP FEED CIRCUIT SHORT TO VOLTAGE 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
Clear aU TIPM DTC's 
Shift the transmission into reverse. 
With the scan toolt read DTC's. 

Does the scan tool read: B1668-REVERSE LAMP CONTROL CIRCUIT HIGH? 

Ves »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. (L1) BACKUP LAMP FEED CIRCUIT SHORT TO VOLTAGE 

Tum the ignition off. 
Disconnect the Left and Right Backup Lamp harness connectors. 
Disconnect the TIPM C8 harness connector. 
Tum the ignition on. 
Measure the voltage on the (L 1) Backup Lamp Feed circuit. 

Is the voltage greater than 10.0 volts? 

Yes »Repair the (L 1) Backup Lamp Feed circuit for a short to voltage. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module (TIPM) in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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B1669-REVERSE LAMP CONTROL CIRCLIIT OPEN 
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• When Monitored: 
• With the Reverse Lamps Activated. 

• Set Condition: 
• When the TIPM detects a HIGH condition. 

Possible Causes 

(L 1) REVERSE LAMP CONTROL CIRCUIT OPEN 

LEFT AND/OR RIGHT REVERSE LAMP BULBS 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Reverse Lamps on. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B1669-REVERSE LAMP CONTROL CIRCUIT OPEN? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched. or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON· 
TROL MODULES - STANDARD PROCEDURE) 

2. REVERSE LAMP BULBS 

Turn the ignition off. 
Inspect the Left and Right Reverse Lamp Bulb Assemblies. 

Are the inoperative bulbs OK? 

Yes »Go To 3 

No »Replace the Inoperative bulb or bulbs in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

3. (L1) REVERSE LAMP CONTROL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the TIPM C8 harness connector. 
Disconnect the Left and Right Reverse Lamp harness connectors. 
Measure the resistance of the (L 1) Reverse Lamp Control circuit. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (L 1) Reverse Lamp Control circuit for an open 
condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B166B-LEFT TRAILER TOW LAMP CONTROL CIRCUIT LOW 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
The TIPM Detects a Short to ground condition. 

Possible Causes 

(L673) TRAILER TOW LEFT TURN RELAY OUTPUT CIRCUIT SHORT TO GROUND 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn on the Left Turn Signal. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B166B-LEFT TRAILER TOW LAMP CONTROL CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. (L673) TRAILER TOW LEFT TURN RELAY OUTPUT CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the TIPM C3 harness connector. 
Measure the resistance between ground and the (L673) Trailer Tow Left 
Turn Relay Output circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (L673) Trailer Tow Left Turn Relay Output circuit 
for a short to ground. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Replace the TotaUy Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B166C-LEFT TRAILER TOW LAMP CONTROL CIRCUIT HIGH 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
The TIPM detects an open condition. 

Possible Causes 

(L673) TRAILER TOW LEFT TURN RELAY OUTPUT CIRCUIT SHORTED TO VOLTAGE 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
Clear aU TIPM DTC's 
Turn on the Left Turn Signal. 
With the scan tool, read DTC's. 

Does the scan tool read: B166C-LEFT TRAILER TOW LAMP CONTROL CIRCUIT HIGH? 

Ves »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. TRAILER TOW LEFT TURN RELAV OUTPUT CIRCUIT SHORT TO VOLTAGE 

Turn the ignition off. 
Disconnect the TI PM C8 harness connector. 
Turn the ignition on. 
Measure the voltage on the (L673) Trailer Tow Left Turn Relay Output 
circuit. 

Is the voltage greater than 10.0 volts? 

Ves »Repair the (L673) Trailer Tow Left Turn Relay Output circuit 
for a short to voltage. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B166F-RIGHT TRAILER TOW LAMP CONTROL CIRCUIT LOW 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
The TIPM Detects a Short to ground condition. 

Possible Causes 

(L674) TRAILER TOW RIGHT TURN RELAY OUTPUT CIRCUIT SHORTED TO GROUND 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn on the Right Turn Signal. 

With the Scan Tool read the DTC information. 

Does the Scan Tool read: B166F-RIGHT TRAILER TOW LAMP CONTROL CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. (L674) TRAILER TOW RIGHT TURN RELAY OUTPUT CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the TIPM C3 harness connector. 
Measure the resistance between ground and the (L674) Trailer Tow 
Right Turn Relay Output circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (L674) Trailer Tow Right Turn Relay Output cir-

No 

cuit for a short to ground. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES· 
STANDARD PROCEDURE) 
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B167D-RIGHT TRAILER TOW LAMP CONTROL CIRCUIT HIGH 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
The TIPM detects a short to voltage condition. 

Possible Causes 

(L674) TRAILER TOW RIGHT TURN RELAY OUTPUT CIRCUIT SHORTED TO VOLTAGE 

TOTALLY INTEGRATED POWER MOo.ULE 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
Clear all TIPM DTC's 
Turn on the Right Turn Signal. 
With the scan tool, read DTC's. 

Does the scan tool read: B1668-REVERSE LAMP CONTROL CIRCUIT HIGH? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. (L674) TRAILER TOW RIGHT TURN RELAY OUTPUT CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the TIPM C3 harness connector. 
Turn the ignition on. 
Measure the voltage on the (L674) Trailer Tow Right Turn Relay Output 
circuit. 

Is the voltage greater than 10.0 volts? 

Yes »Repair the (L674) Trailer Tow Right Turn Relay Output cir-

No 

cuit for a short to voltage. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B1784-STOP LAMP CONTROL CIRCUIT LOW 
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• When Monitored: 
• With the Stop Lamps activated. 
• Set Condition: 
• When the TIPM detects a LOW condition. 

Possible Causes 

(LSO) BRAKE LAMP SWITCH OUTPUT CIRCUIT SHORTED TO GROUND 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Stop Lamps on. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B1784~STOP LAMP CONTROL CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES· STANDARD PROCEDURE) 

2. (LSO) BRAKE LAMP SWITCH OUTPUT CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the TIPM C6 harness connector. 
Disconnect the Left and Right Rear Tail Lamp harness connectors. 
Measure the resistance between ground and the (LSO) Brake Lamp 
Switch Output circuit. 

Is the resistance below 5.0 ohms? 

Yes 

No 

» Repair the (LSO) Brake Lamp Switch Output circuit for a 
short to ground. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B1785-STOP LAMP CONTROL CIRCUIT HIGH 
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• When Monitored: 
• With the Stop Lamps Activated. 
• Set Condition: 
• When the TIPM detects a HIGH condition. 

Possible Causes 

(LSO) BRAKE LAMP SWITCH OUTPUT CIRCUIT OPEN 

(LSO) BRAKE LAMP SWITCH OUTPUT CIRCUIT SHORTED TO VOLTAGE 

LEFT AND/OR RIGHT STOP LAMP BULBS 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Stop Lamps on. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B1785-STOP LAMP CONTROL CIRCUIT HIGH? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. STOP LAMP BULBS 

Turn the ignition off. 
Inspect the Left and Right Stop Lamp Bulb Assemblies. 

Are the inoperative bulbs OK? 

Yes »Go To 3 

No »Replace the Inoperative bulb or bulbs in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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3. (LSO) BRAKE LAMP SWITCH OUTPUT CIRCUIT 'OPEN 

Turn the ignition off. 
Disconnect the TIPM C6 harness connector. 

Disconnect the Left and Right Stop Lamp harness connectors. 
Measure the resistance of the (LSO) Brake Lamp Switch Output circuit. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (LSD) Brake Lamp Switch Output circuit for an 
open condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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4. (LSO) BRAKE LAMP SWITCH OUTPUT CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the TIPM C6 harness connector. 
Disconnect the Left and Right Stop Lamp harness connectors. 
Turn the ignition on. 

Measure for voltage on the (LSD) Brake Lamp Switch Output circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (LSO) Brake Lamp Switch Output circuit for a 
short to voltage condition. 
Perform the BODY VERI FICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module (TIPM). in 
accordance with the service information. 

Perform the BODY VERI FICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B1785-STOP LAMP CONTROL CIRCUIT OPEN 
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• When Monitored: 
• With the Stop Lamps Activated. 

• Set Condition: 
• When the TIPM detects a HIGH condition. 

Possible Causes 

(LSO) BRAKE LAMP SWITCH OUTPUT CIRCUIT OPEN 

LEFT AND/OR RIGHT STOP LAMP BULBS 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Stop Lamps on. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B1786-STOP LAMP CONTROL CIRCUIT OPEN? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced. pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. STOP LAMP BULBS 

Turn the ignition off. 

Inspect the Left and Right Stop Lamp Bulb Assemblies. 

Are the inoperative bulbs OK? 

Ves »Go To 3 

No »Replace the Inoperative bulb or bulbs in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

3. (LSO) BRAKE LAMP SWITCH OUTPUT CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the TIPM C6 harness connector. 
Disconnect the Left and Right Stop Lamp harness connectors. 
Measure the resistance of the (LSO) Brake Lamp Switch Output circuit. 

Is the resistance above 5.0 ohms? 

Ves »Repair the (LSO) Brake Lamp Switch Output circuit for an 
open condition. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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LAMPS/LIGHTING - EXTERIOR 

DESCRIPTION 

The exterior lighting system for this vehicle includes the following exterior lamp units: 

• Cab Clearance Lamps (1) - Vehicles equipped with this option have five individual amber clearance lamp 
units mounted across the roof panel just rearward of the upper windshield header. 

• Center High Mounted Stop Lamp (6) - A standard equipment Center High Mounted Stop Lamp (CHMSL) is 
centered on the cab roof header panel just above the glass opening at the rear of the cab. On vehicles so 
equipped, this CHMSL also incorporates two integral cargo lamps, one located at each outboard side of the 
CHMSL. 

• Front Fog Lamps (5) - Vehicles equipped with this option have a fog lamp unit mounted near each outboard 
end of the front bumper support, behind the lower portion of the front fascia. 

• Front Lamp Units (3) - A standard equipment front lamp unit is mounted to the front of each front fender 
panel on either side of the grille opening. 



DR~~~~~~~~~~~~~~~-LAMPS4IGHTING - EXTERIOR at - 89 

• License Plate Lamp (9) - A standard equipment rear license plate lamp unit is mounted to each outboard 
vertical surface of the license plate tub formation in the center of the rear bumper on vehicles with a pickup 
bed. On cab and chassis vehicles the license plate lamp function is integral to the left rear lamp unit. 

• Rear Fender Marker Lamps (4) - Vehicles equipped with a pickup bed and dual rear wheels have four indi
vidual rear fender marker lamp units mounted to the rear fenders. An amber lamp is located forward of each 
rear wheel opening and a red lamp is focated rearward of each rear wheel opening. 

• Rear Lamp Units (8) - A standard equipment rear lamp unit is mounted to the rear of each quarter panel on 
either side of the tailgate opening of vehicles with a pickup bed. On cab and chassis vehicles a rear lamp unit 
is mounted on the outboard side of each frame rail near the rear of the vehicle. 

• Tailgate Marker Lamp (7) - Vehicfes equipped with a pickup bed and dual rear wheels have a single red 
tailgate marker lamp unit mounted to the center of the tailgate sill panel below the tailgate and above the rear 
bumper. 

• Underhood Lamp (2) - Vehicles equipped with this option have a single underhood lamp unit with an integral 
automatic mechanical (non-mercury) switch. The lamp and switch unit is mounted to the underside of the inner 
hood reinforcement above the right side of the engine compartment. 

These exterior lighting lamp units and their controls are combined to provide the following exterior lighting features: 
• Backup Lamps - The backup (or reverse) lamps include a bulb, reflector and lens that are integral to each 

rear lamp unit. 
• Brake Lamps - The brake (or stop) lamps include a bulb, reflector and lens that are integral to each rear lamp 

unit. and the CHMSL bulb and lens. 
• Daytime Running Lamps - Vehicles manufactured for sale in Canada illuminate the high beam filament of the 

headlamp bulb in each front lamp unit to serve as the Daytime Running Lamps (DRL). 
• Exterior Lamp Fail-Safe Operation - The ElectroMechanical Instrument Cluster (EMIC) (also known as the 

Cab Compartment Node/CCN) and the Totally Integrated Power Module (TIPM) provide a fail-safe feature 
which will automatically turn ON the low beam headlamps and all park lamps when the ignition switch is in the 
ON position and there is no detected input from the headlamp switch, or when there is no communication over 
the Controller Area Network (CAN) data bus. 

• Exterior Lamp Load Shedding - The TIPM provides a battery saver feature which will automatically turn OFF 
all exterior lamps that remain ON with the ignition switch in the LOCK position after a timed interval of about 
eight minutes. 

• Front Fog Lamps - The optional front fog lamps include the bulb, reflector and lens of each adjustable front 
fog lamp unit. 

• Hazard Warning Lamps - The hazard warning lamps include the bulbs, reflectors and lenses of each lamp in 
the right and left, front and rear turn signal circuits. 

• Headlamp Delay - On vehicles equipped with this optional feature, the low or high beam headlamps remain 
illuminated for a dealer-programmable delay period of 30, 60 or 90 seconds when the headlamp switch is 
turned to the OFF position after the ignition switch has been turned to the OFF position. 

• Headlamps - The headlamps include a single, dual filament halogen bulb, an adjustable reflector and a clear 
lens integral to each front lamp unit. 

• Optical Horn - Also known as flash-to-pass, the beam selection function of the multi-function switch control 
stalk has a momentary intermediate position that allows the headlamp high beams to be flashed momentarily, 
without changing the headlamp beam selection. 

• Park Lamps - The park lamps include the park and side marker bulbs, reflectors and lenses integral to each 
front and rear lamp unit as well as the bulbs and lenses of the rear license plate lamps. The cab clearance 
lamps, the dual rear wheel pickup rear fender marker lamps and tailgate marker lamp are also included In the 
park lamps circuit of vehicles equipped with these exterior lamps. 

• Turn Signal Lamps - The turn signal lamps include the turn signal bulbs, reflectors and lenses that are inte
gral to the right and left front and rear lamp units. 

Other components of the exterior lighting system for this vehicle include: 
• Backup Lamp Switch - A plunger-type backup lamp switch is installed through the transmission housing of 

vehicles equipped with a manual transmission and is actuated by the shifter mechanism within the transmis
sion when REVERSE gear is selected. On vehicles with an optional automatic transmission, depending upon 
the transmission type, either a stand-alone Transmission Range Sensor (TRS), or a TRS that is integral to the 
solenoid pack on the valve body performs the backup lamp switch function. 
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• Brake Lamp Switch - A plunger-type brake lamp switch is located on the steering column support bracket 
under the instrument panel and is actuated by the brake pedal arm when the brake pedal is depressed. 

• Clockspring - The clockspring includes an integral turn signal cancel cam, which provides automatic turn sig
nal cancellation as the steering wheel is rotated back to its centered position following a vehicle turning 
maneuver. The clockspring is located near the top of the steering column, directly beneath the steering wheel. 
(Refer to 8 - ELECTRICAURESTRAINTS/CLOCKSPRING - DESCRIPTION). 

• Headlamp Switch - A headlamp switch is located on the left side of the instrument panel, below and outboard 
of the steering cotumn. The headlamp switch includes a rotary knob to turn the park lamps and headlamps ON 
or OFF and, if the vehicle is so equipped, a push button switch for selecting the cargo lamps. The rotary knob 
is pushed inward for selecting the optional front fog lamps on vehicles so equipped. The headlamp switch also 
features a vertical thumbwheel for selecting the panel lamps dimming level, a PARADE mode to illuminate all 
Vacuum Fluorescent Display (VFD) units at full brightness for visibility when driving in daylight with the exterior 
lighting turned ON, and for interior lighting control. 

• Instrument Cluster - The ElectroMechanical Instrument Cluster (EMIC) is also known as the Cab Compart
ment Node (CCN) in this vehicle. The EMIC/CCN is located in the instrument panel above the steering column 
opening, directly in front of the driver. (Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER - DESCRIPTION). 

• Multi-Function Switch - The multi-function switch is located on the steering column, just below the steering 
wheel. A control stalk that extends from the left side of the switch is used to select the turn signal lamps (right 
or left) and to select the headlamp beam (low, high or optical horn). A push button that extends from the top 
of the switch is used to select the hazard warning lamps. 

• Park Brake Switch - A park brake switch is located on the park brake pedal mechanism on the cowl side 
inner panel below the instrument panel, to the left of the steering column. 

• Totally Integrated Power Module - The Totally Integrated Power Module (TIPM) is located in the engine com
partment, near the battery. (Refer to 8 - ELECTRICAUPOWER DISTRIBUTION - DESCRIPTION). 

• Trailer Tow Wiring - Standard equipment in aU vehicles is a 4-way trailer tow wire harness take out and a 
4-pin tight duty trailer tow connector that is located behind the rear bumper. An optional factory-installed trailer 
tow package supplements the 4-way harness and connector with a 7 -way trailer tow wire harness and a 
sealed, heavy duty 7-pin trailer tow connector installed in the left side of the forward vertical surface of the 
license plate tub formation in the center of the rear bumper. This 'optional trailer tow package also includes an 
electric trailer brake wiring provision that terminates at a connector located on top of the large body harness 
connection under the instrument panel to the left of the brake pedal, as well as an electric trailer brake pigtail 
harness and an instruction card that are stored in the glove box when the vehicle is shipped from the factory. 

Hard wired circuitry connects the exterior lighting system components to the electrical system of the vehicle. These 
hard wired circuits are integral to several wire harnesses, which are routed throughout the vehicle and retained by 
many different methods. These circuits may be connected to each other, to the vehicle electrical system and to the 
exterior lighting components through the use of a combination of soldered splices, splice block connectors, and 
many different types of wire harness terminal connectors and insulators. Refer to the appropriate wiring information. 
The wiring information includes wiring diagrams, proper wire and connector repair procedures, further details on wire 
harness routing and retention, as well as pin-out and location views for the various wire harness connectors, splices 
and grounds. 

OPERATION 
Following are paragraphs that briefly describe the operation of each of the major exterior lighting systems. The 
lamps and the hard wired cirCUits between components related to the exterior lighting system may be diagnosed 
using conventional diagnostic tools and procedures. Refer to the appropriate wiring information. The wiring informa
tion includes wiring diagrams, proper wire and connector repair procedures, details of wire harness routing and 
retention, connector pin-out information and location views for the various wire harness connectors, splices and 
grounds. 

However, conventional diagnostic methods will not prove conclusive in the diagnosis of the exterior lighting system 
or the electronic controls or communication between modules and other devices that provide some features of the 
exterior lighting system. The most reliable, efficient, and accurate means to diagnose the exterior lighting system or 
the electronic controls and communication related to exterior lighting system operation requires the use of a diag
nostic scan tool. Refer to the appropriate diagnostic information. 
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BACKUP LAMPS 
The backup (or reverse) lamps have a path to ground at all times through a takeout and eyelet terminal of the 
headlamp and dash wire harness that is secured by a ground screw to the inner fender support within the engine 
compartment. On vehicles with a manual transmission, the backup lamp switch provides an input to the Totally Inte
grated Power Module (TIPM) and the TIPM provides battery voltage to the backup lamps on the backup lamp feed 
circuit whenever the ignition switch is in the ON position and the REVERSE position is selected with the transmis
sion shift linkage. 

On vehicles with an automatic transmission, the Powertrain Control Module (PCM) continually monitors a hard wired 
multiplex input from the Transmission Range Sensor (TRS), then sends the proper electronic transmission gear 
selector status messages to other electronic modules over the Controller Area Network (CAN) data bus. Whenever 
the ignition switch is in the ON position and the TIPM receives an electronic message indicating the status of the 
transmission gear selector is REVERSE, it provides a battery voltage output to the backup lamps on the backup 
lamp feed circuit. 

BRAKE LAMPS 
The brake (or stop) lamps each have a path to ground at all times through a takeout and eyelet terminal of the 
headlamp and dash wire harness that is secured by a ground screw to the left inner fender support within the 
engine compartment. The Center High Mounted Stop Lamp (CHMSL) has a path to ground at aU times through a 
takeout and eyelet terminal of the instrument panel wire harness that is secured by a ground screw to the back of 
the support structure of the instrument panel near the center. The brake lamps and CHMSL receive battery voltage 
on the brake lamp switch feed circuit when the brake lamp switch is closed by the brake pedal arm. The CHMSL 
and brake lamps are connected to a hard wired output from the brake lamp switch. The brake lamp function of the 
trailer tow wiring is controlled by an output from the TIPM based upon a hard wired input from the brake lamp 
switch. 

DAYTIME RUNNING LAMPS 
Vehicles manufactured for sale in Canada illuminate the high beam filament of both headlamp bulbs at a reduced 
intensity when the engine is running, the parking brake is released and the exterior lamps are turned OFF. The 
TIPM must be programmed appropriately for this feature to be enabled. Once enabled, anytime the TIPM receives 
.electronic messages over the CAN data bus from the PCM indicating the engine is running and from the EMIC 
indicating the status of the headlamp switch exterior lighting input is OFF and that the parking brake is released, the 
TIPM provides a pulse width modulated voltage output to the proper headlamp bulb filaments through the right and 
left high beam feed circuits to produce illumination at a reduced intensity. 

FRONT FOG LAMPS 
Vehicles equipped with optional front fog lamps include a front fog lamp switch integral to the headlamp switch on 
the instrument panel. The front fog lamps have a path to ground at all times through their connection to the head
lamp and dash wire harness. The headlamp and dash wire harness has takeouts with eyelet terminals that are 
secured by ground screws to the left inner fender support within the engine compartment. The EMIC monitors a 
hard wired multiplex input from the headlamp switch to determine whether the fog lamps are selected, then sends 
electronic fog lamp switch status messages to the TIPM over the CAN data bus. 

When the TIPM receives a fog lamp switch status message it then controls front fog lamp operation by providing 
a battery voltage output to the fog lamps through the fog lamp feed circuit. The TIPM also sends the appropriate 
electronic message back to the EMIC to illuminate or extinguish the front fog lamp indicator. The TIPM will auto· 
matically de-energize the front fog lamps any time the head lamp high beams are selected. 

The TIPM also provides a battery saver (load shedding) feature for the front tog lamps, which will turn these lamps 
OFF if they are left ON for more than about eight minutes with the ignition switch in the LOCK position, if there is 
a charging system failure, or if the electrical system voltage falls below about 11.75 volts for more than about 30 
seconds. 

Each front fog lamp includes an integral adjustment screw to be used for static aiming of the fog lamp beams. 

HAZARD WARNING LAMPS 
The hazard warning system includes the EMIC, the TIPM and the multi-function switch on the steering column. The 
EMIC monitors a hard wired multiplex input from the multi-function switch to determine the status of the hazard 
warning switch, then sends the appropriate electronic hazard switch status messages to the TIPM over the CAN 
data bus. The TI PM responds to these messages by controlling a battery voltage output and the flash rate for each 
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of the right and left turn signal lamps. The TIPM also sends the appropriate electronic messages back to the EMIC 
to control the illumination and flash rate of the right and left turn signal indicators, as well as to control the click rate 
of an electromechanical relay soldered onto the EMIC electronic circuit board that emulates the sound emitted by a 
conventional hazard warning flasher. 

HEADLAMPS 
The headlamp system includes the EMIC, the TIPM, the multi-function switch on the steering column and the head
lamp switch on the instrument panel. The headlamp bulbs have a path to ground at all times through their connec
tion to the headlamp and dash wire harness. The headlamp and dash wire harness has takeouts with eyelet 
terminals that are secured by ground screws to the right (right headlamp bulb) and left (left headlamp bulb) inner 
fender support within the engine compartment. 

The EMIC monitors a hard wired multiplex input to determine the status of the headlamp switch, and a hard wired 
multiplex input from the multi-function switch to determine whether the high or low beams are selected. The EMIC 
then sends the appropriate electronic headlamp switch and headlamp beam select switch status messages to 
the TIPM over the CAN data bus. The TIPM responds to these messages by providing a pulse width modulated 
voltage output to the proper headlamp bulb through the right and left low and high beam feed circuits to illuminate 
the selected headlamp filaments. When the optical horn feature is selected, the low beams will shut OFF about 200 
milliseconds after the high beams are activated. 

The TIPM also remembers which beams (low or high) were selected when the headlamps were last turned OFF, 
and energizes those beams again the next time the headlamps are turned ON. The TIPM provides a battery saver 
(load shedding) feature for the headlamps, which will turn these lamps OFF if they are left ON for more than about 
eight minutes with the ignition switch in the LOCK position. The EMIC provides a fail-safe feature for the headlamps, 
which will send an electronic message to the TIPM to turn the low beam headlamps ON automatically if it detects 
no input from the headlamp switch. The TIPM also provides a fail-safe feature for the headlamps that will turn the 
headlamps ON automatically whenever a loss of CAN bus communication is detected with the ignition switch in the 
ON position. 

Each headlamp includes an integral reflector adjustment screw to be used for static aiming of the headlamps. 

PARK LAMPS 
The park lamps system includes the EMIC, the TIPM and the headlamp switch on the instrument panel. The front 
park lamp and side marker lamp bulbs each have a path to ground at all times through their connection to the 
headlamp and dash wire harness. The headlamp and dash wire harness has takeouts with eyelet terminals that are 
secured by ground screws to the right (right park lamp and side marker lamp bulbs) and left (left park lamp and side 
marker lamp bulbs) inner fender support within the engine compartment. The rear park lamp, side marker lamp, 
license plate lamp and the optional fender and tailgate marker lamp bulbs have a path to ground at all times through 
a takeout and eyelet terminal of the headlamp and dash wire harness that is secured by a ground screw to the left 
inner fender support within the engine compartment. The optional cab clearance lamps each have a path to ground 
at all times through a takeout and eyelet terminal of the instrument panel wire harness that is secured by a ground 
screw to the back of the support structure of the instrument panel near the center. 

The EMIC monitors a hard wired multiplex input from the headlamp switch, then sends the appropriate electronic 
headlamp switch status messages to the TIPM over the CAN data bus. The TIPM responds to these messages by 
providing a battery voltage output to the appropriate lamp bulbs through the right and left park lamps feed circuits. 

The TIPM provides a battery saver (load shedding) feature for the park lamps, which will turn these lamps OFF if 
they are left ON for more than about eight minutes with the ignition switch in the LOCK position. The EMIC provides 
a fail-safe feature for the park lamps, which will send an electronic message to the TIPM to turn these lamps ON 
automatically if it detects no input from the headlamp switch. The TIPM also provides a fail-safe feature for the park 
lamps that will turn the headlamps and park lamps ON automatically whenever a loss of CAN bus communication 
is detected with the ignition switch in the ON position. 

TRAILER TOW WIRING 
In addition to the trailer tow wiring provisions, the TIPM in all vehicles includes dedicated trailer tow battery, trailer 
tow park lamp, and both right and left trailer tow stop/turn feed output circuits. When the TIPM receives the appro
priate inputs for normal park, turn signal, hazard warning or brake lamp operation, it responds by providing battery 
voltage through the appropriate trailer tow wiring feed circuits to synchronize the illumination and flash rate of the 
trailer park, brake and turn signal lamps with those of the tow vehicle. 
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TURN SIGNAL LAMPS 
The turn signal lamps system includes the EMIC, the TIPM and the multi-function switch on the steering column. 
The front turn signal lamp bulbs each have a path to ground at all times through their connection to the headlamp 
and dash wire harness. The headlamp and dash wire harness has takeouts with eyelet terminals that are secured 
by ground screws to the right (right front turn signal lamp bulb) and left (left front turn signal lamp bulb) inner fender 
supports within the engine compartment. The rear turn' signal lamp bulbs have a path to ground at all times through 
a takeout and eyelet terminal of the headlamp and dash wire harness that is secured by a ground screw to the left 
inner fender support within the engine compartment. 

The EMIC monitors a hard wired multiplex input from the multi-function switch to determine the status of the turn 
signal switch, then sends the appropriate electronic turn signal switch status messages to the TIPM over the CAN 
data bus. The TIPM responds to these messages by controlling a battery voltage output and the flash rate for either 
the right or left turn signal lamps. The TIPM also sends the appropriate electronic messages back to the EMIC to 
control the illumination and flash rate of the right or left turn signal indicators, as well as to control the click rate of 
an electromechanical relay soldered onto the EMIC electronic circuit board that emulates the sound emitted by a 
conventional turn signal flasher. 

The EMIC also provides a turn signal ON warning that will generate repetitive chimes to indicate that a turn signal 
has been active continuously for 1.6 kilometers (1 mile) with the vehicle speed greater than 22 kilometers-per-hour 
(15 miles-per-hour).- Vehicles built for markets other than the United States and Canada have a revised distance 
threshold of 4 kilometers (2.49 miles) for this feature. The chime will continue until the turn signal input becomes 
inactive or until the vehicle speed message indicates that the speed is less than 22 kilometers-per-hour (15 miles
per-hour), whichever occurs first. 

WARNING 

WARNINGS - LAMPS/LIGHTING - EXTERIOR 

WARNING: To avoid serious or fatal injury eye protection should be used when servicing any glass com
ponents. 

CAUTION: Do not contaminate the glass of halogen bulbs with fingerprints or allow contact with other pos
sibly oily surfaces. Reduced bulb life will result. 

CAUTION: Do not use bulbs with higher candle power than indicated in the Bulb Application table (Refer to 
8 .. ELECTRICAULAMPSlLlGHTING .. EXTERIOR - SPECIFICATIONS). In addition, do not use fuses, circuit 
breakers or relays having greater amperage value than indicated on the fuse panel or in the Owner's Man
ual. Damage to lamps, lenses, wiring and other related electrical components can result. 

DIAGNOSIS AND TESTING 

LAMPS/LIGHTING - EXTERIOR 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

NOTE: When diagnosing the exterior lighting circuits, remember that high generator output can burn out 
bulbs rapidly and repeatedly; and, that dim or flickering bulbs can be caused by low generator output or 
poor battery condition. If one of these symptoms is a problem on the vehicle, be certain to diagnose the 
battery and charging system, then repair as necessary. 
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NOTE: A good ground is necessary for proper lighting operation. If a lighting problem is being diagnosed 
that involves multiple symptoms, systems, or components, the problem can often be traced to a loose, cor .. 
roded, or open ground. 

The lamps and the hard wired circuits between components related to the exterior lighting system may be diag
nosed using conventional diagnostic tools and procedures. Refer to the appropriate wiring information. The wiring 
information includes wiring diagrams, proper wire and connector repair procedures, details of wire harness routing 
and retention, connector pin-out information and location views for the various wire harness connectors, splices and 
grounds. 

However, conventional diagnostic methods will not prove conclusive in the diagnosis of the exterior lighting system 
or the electronic controls or communication between modules and other devices that provide some features of the 
exterior lighting system. The most reliable, efficient, and accurate means to diagnose the exterior lighting system or 
the electronic controls and communication related to exterior lighting system operation requires the use of a diag
nostic scan tool. Refer to the appropriate diagnostic information. 

BACKUP LAMPS 

CONDITION POSSIBLE CAUSES CORRECTION 

BACKUP LAMP DOES NOT 1. Ineffective or missing bulb. 1. Test and replace backup lamp bulb if 
ILLUMINATE required. 

2. Ineffective ground circuit. 2. Test and repair open backup lamp 
ground circuit if required. 

3. Ineffective feed circuit. 3. Test and repair open backup lamp feed 
circuit if required. 

4. Ineffective switch. 4. Test and replace backup lamp switch 
(manual transmission) or transmission 
range sensor (automatic transmission) if 
required. 

5. Ineffective TIPM inputs or 5. Use a diagnostic scan tool to test the 
outputs. TIPM inputs and outputs. Refer to the 

appropriate diagnostic information. 

BACKUP LAMP DOES NOT 1. Ineffective feed circuit. 1. Test and repair shorted backup lamp feed 
EXTINGUISH circuit if required. 

2. Ineffective switch. 2. Test and replace backup lamp switch 
(manual transmission) or transmission 
range sensor (automatic transmission) if 
required. 

3. Ineffective TIPM inputs or 3. Use a diagnostic scan tool to test the 
outputs. TIPM inputs and outputs. Refer to the 

appropriate diagnostic information. 



BRAKE LAMPS 

CONDITION POSSIBLE CAUSES CORRECTION 

BRAKE LAMP DOES NOT 1. Ineffective or missing fuse. 1. Test and replace brake lamp fuse if 
ILLUMINATE required. 

2. Ineffective or missing bulb. 2. Test and replace brake lamp bulb if 
required. 

3. Ineffective ground circuit. 3. Test and repair open brake lamp ground 
circuit if required. 

4. Ineffective feed circuit. 4. Test and repair open brake lamp switch 
output circuit if required. 

5. Ineffective switch. 5. Test and replace brake lamp switch if 
required. 

BRAKE LAMP DOES NOT 1. Ineffective feed circuit. 1. Test and repair shorted brake lamp 
EXTINGUISH switch output circuit if required. 

2. Ineffective switch. 2. Test and replace brake lamp switch if 
required. 

DAYTIME RUNNING LAMPS 

NOTE: Before performing the following tests, determine whether the head'amp low and high beams operate. 
If the headlamp low and high beams are also ineffective, diagnose and repair that problem before attempt
ing to repair the Daytime Running Lamps. 

CONDITION POSSIBLE CAUSES CORRECTION 

DAYTIME RUNNING LAMPS 1. Incorrect TIPM programming. 1. Use a diagnostic scan tool to check and 
WILL NOT ILLUMINATE configure TIPM if required. 

2. Automatic transmission in 2. Place the transmission gear selector 
PARK position. lever in any position except PARK. 

3. Parking brake applied. 3. Release the parking brake. 

4. Engine not running. 4. Start the engine. 

5. Ineffective TIPM inputs or 5. Use a diagnostic scan tool to test the 
outputs. TrPM inputs and outputs. Refer to the 

appropriate diagnostic information. 
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FRONT FOG LAMPS 

CONDITION POSSIBLE CAUSES CORRECTION 

FRONT FOG LAMP DOES NOT 1. Ineffective or missing bulb. 1. Test and replace front fog lamp bulb if 
ILLUMINATE required. 

2. Ineffective ground circuit. 2. Test and repair open front fog lamp 
ground circuit if required. 

3. Ineffective feed circuit. 3. Test and repair open front fog lamp feed 
circuit if required. 

4. Ineffective switch. 4. Test and replace headlamp switch if 
required. 

5. Ineffective instrument cluster 5. Use a diagnostic scan tool to test the 
inputs or outputs. instrument cluster inputs and outputs. Refer 

to the appropriate diagnostic information. 

6. Ineffective TIPM inputs or 6. Use a diagnostic scan tool to test the 
outputs. TIPM inputs and outputs. Refer to the 

appropriate diagnostic information. 

FRONT FOG LAMP DOES NOT 1. Ineffective feed circuit. 1. Test and repair shorted front fog lamp 
EXTINGUISH feed circuit if required. 

2. Ineffective switch. 2. Test and replace headlamp switch if 
required. 

3. Ineffective instrument cluster 3. Use a diagnostic scan tool to test the 
inputs or outputs. instrument cluster inputs and outputs. Refer 

to the appropriate diagnostic information. 

4. Ineffective TI PM inputs or 4. Use a diagnostic scan tool to test the 
outputs. TIPM inputs and outputs. Refer to the 

appropriate diagnostic information. 

HAZARD WARNING LAMPS 

NOTE: Before performing the following tests, confirm whether the left and right turn signals operate satis
factorily. If the turn signals are ineffective or operate improperly, diagnose and repair that problem before 
attempting to repair the Hazard Warning Lamps. 

CONDITION POSSIBLE CAUSES CORRECTION 

HAZARD WARNING LAMPS 1. I neffective switch. 1. Test and replace multi-function switch if 
DO NOT FLASH required. 

2. Ineffective instrument cluster 2. Use a diagnostic scan tool to test the 
inputs or outputs. instrument cluster inputs and outputs. Refer 

to the appropriate diagnostic information. 

3. Ineffective TIPM inputs or 3. Use a diagnostic scan tool to test the 
outputs. TIPM inputs and outputs. Refer to the 

appropriate diagnostic information. 

HAZARD WARNING LAMPS 1. I neffective switch. 1. Test and replace multi-function switch if 
DO NOT STOP FLASHING required. 

2. Ineffective instrument cluster 2. Use a diagnostic scan tool to test the 
inputs or outputs. instrument cluster inputs and outputs. Refer 

to the appropriate diagnostic information. 

3. Ineffective TIPM inputs or 3. Use a diagnostic scan tool to test the 
outputs. TIPM inputs and outputs. Refer to the 

appropriate diagnostic information. 
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HEADLAMPS 

NOTE: As part of the exterior lighting failsafe feature, upon ignition ON all exterior park lamps and the head· 
lamp low beams will illuminate regardless of the headlamp switch position if the instrument cluster cannot 
detect an input from the headlamp switch, or if there is a loss of data bus communication. 

CONDITION POSSIBLE CAUSES CORRECTION 

HEADLAMP DOES NOT 1. Ineffective or missing bulb. 1. Test and replace head lamp bulb if 
ILLUMINATE required. 

2. Ineffective ground circuit 2. Test and repair open headlamp ground 
circuit if required. 

3. Ineffective feed circuit. 3. Test and repair open headlamp low beam 
or high beam feed circuit if required. 

4. Ineffective switch. 4. Test and replace head lamp switch if 
required. 

5. Ineffective TIPM inputs or 5. Use a diagnostic scan tool to test the 
outputs. TIPM inputs and outputs. Refer to the 

appropriate diagnostic information. 

HEADLAMP DOES NOT 1. Ineffective feed circuit. 1. Test and repair shorted headlamp low 
EXTINGUISH beam or high beam feed circuit if required. 

2 Ineffective switch. 2. Test and replace headramp switch if 
required. 

3. Ineffective instrument cluster 3. Use a diagnostic scan tool to test the 
inputs or outputs. instrument cluster inputs and outputs. Refer 

to the appropriate diagnostic information. 

4. Ineffective TIPM inputs or 4. Use a diagnostic scan tool to test the 
outputs. TIPM inputs and outputs. Refer to the 

appropriate diagnostic information. 

HEADLAMPS ILLUMINATE 1. Ineffective circuits between 1. Test and repair open head lamp switch 
WITH IGNITION ON AND headlamp switch and mux and return circuits if required. 
HEADLAMP SWITCH OFF instrument cluster. 
(FAIL-SAFE OPERATION) 

2. Ineffective switch. 2. Test and replace headlamp switch if 
required. 

3. Loss of data bus 3. Use a diagnostic scan tool to test the 
communication. data bus. Refer to the appropriate 

diagnostic information. 

4. Ineffective instrument cluster 4. Use a diagnostic scan tool to test the 
inputs or outputs. instrument cluster inputs and outputs. Refer 

to the appropriate diagnostic information. 

HEADLAMPS WILL NOT 1. Ineffective circuits between 1. Test and repair open washlbeam select 
SWITCH FROM HIGH TO LOW multi-function switch and mux and multi-function switch return circuits 

BEAMS, OR FROM LOW TO instrument cluster. if required. 
HIGH BEAMS 2. Ineffective switch. 2. Test and replace multi-function switch if 

required. 
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PARK LAMPS 

NOTE: As part of the exterior lighting failsafe feature, upon ignition ON all exterior park lamps and the head .. 
lamp low beams will illuminate regardless of the headlamp switch position if the instrument cluster cannot 
detect an input from the headlamp switch, or if there is a loss of data bus communication. 

CONDITION POSSIBLE CAUSES CORRECTION 

PARK LAMP DOES NOT 1. Ineffective or missing fuse. 1. Test and replace park lamp fuse if 
ILLUMINATE required. 

2. Ineffective or missing bulb. 2. Test and replace park lamp bulb if 
required. 

3. Ineffective ground circuit. 3. Test and repair open park lamp ground 
circuit if required. 

4. Ineffective feed circuit. 4. Test and repair open park lamp feed 
circuit if required. 

5. Ineffective switch. 5. Test and replace headlamp switch if 
required. 

6. Ineffective instrument cluster 6. Use a diagnostic scan tool to test the 
inputs or outputs. instrument cluster inputs and outputs. Refer 

to the appropriate diagnostic information. 

7. Ineffective TIPM inputs or 7. Use a diagnostic scan tool to test the 
outputs. TIPM inputs and outputs. Refer to the 

appropriate diagnostic information. 

PARK LAMP DOES NOT 1. Ineffective feed circuit. 1. Test and repair shorted park lamp feed 
EXTINGUISH circuit if required. 

2. Ineffective switch. 2. Test and replace headlamp switch if 
required. 

3. Ineffective instrument cluster 3. Use a diagnostic scan tool to test the 
inputs or outputs. instrument cluster inputs and outputs. Refer 

to the appropriate diagnostic information. 

4. Ineffective TIPM inputs or 4. Use a diagnostic scan tool to test the 
outputs. TIPM inputs and outputs. Refer to the 

appropriate diagnostic information. 

TURN SIGNAL LAMPS 

CONDITION POSSIBLE CAUSES CORRECTION 

ONE TURN SIGNAL LAMP 1. Ineffective or missing bulb. 1. Test and replace turn signal bulb if 
DOES NOT ILLUMINATE required. 

2. Ineffective ground circuit. 2. Test and repair open ground circuit if 
required. 

3. Ineffective feed circuit. 3. Test and repair open right or left turn 
signal feed circuit if required. 

4. Ineffective TIPM inputs or 4. Use a diagnostic scan tool to test the 
outputs. TIPM inputs and outputs. Refer to the 

appropriate diagnostic information. 
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CONDITION 

ALL RIGHT SIDE OR ALL LEFT 
SIDE TURN SIGNAL LAMPS 
(OR BOTH SIDES) DO NOT 

FLASH 

ALL RIGHT SIDE OR ALL LEFT 
SIDE TURN SIGNALS·FLASH 
TOO RAPIDLY (MORE THAN 
100 FLASHES PER MINUTE) 

STANDARD PROCEDURE 

FRONT LAMP AIMING 

POSSIBLE CAUSES 

1. Ineffective switch. 

2. Ineffective feed circuit. 

3. Ineffective instrument cluster 
inputs or outputs. 

4. Ineffective TIPM inputs or 
outputs. 

1. Ineffective or missing bulb. 

2 .. Ineffective ground circuit. 

3. Ineffective feed circuit. 

VEHICLE PREPARATION FOR LAMP ALIGNMENT 
1. Check for and correct any burnt out bulbs. 

CORRECTION 

1. Test and replace multi-function switch if 
required. 

2. Test and repair open right or left turn 
signal feed circuit if required. 

3. Use a diagnostic scan tool to test the 
instrument cluster inputs and outputs. Refer 
to the appropriate diagnostic information. 

4. Use a diagnostic scan tool to test the 
TIPM inputs and outputs. Refer to the 
appropriate diagnostic information. 

1. Test and replace turn signal bulb if 
required. 

2. Test and repair open ground circuit if 
required. 

3. Test and repair open right or left turn 
signal feed circuit if required. 

2. Repair or replace any ineffective, worn or damaged body or suspension components that could hinder proper 
lamp alignment. 

3. Verify proper tire inflation pressures. 

4. Remove any accumulations of mud, snow or ice from the vehicle underbody and clean the front lamp lenses. 

5. Verify that there is no load in the vehicle (cargo or passengers), except for the driver. 

6. The fuel tank should be FULL. Add 2.94 kilograms (6.5 pounds) of weight over the fuel tank for each estimated 
gallon of missing fuel. 

7. Verify correct vehicle suspension height. 
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LAMP ALIGNMENT SCREEN PREPARATION 

81365f89 

The procedure that follows will prepare a suitable front lamp alignment screen. 

1. Tape a line on a level floor 7.62 meters (25 feet) away from and parallel to the flat wall that will be used as the 
lamp alignment screen. The level floor will be used as the horizontal zero reference. 

2. An adjacent wall or floor member that is perpendicular to the alignment screen can be used as the vertical zero 
reference. If there is no adjacent wall or floor member that is perpendicular to the screen, tape a second line on 
the floor perpendicular to both the alignment screen and the first line, and outboard of either side of where the 
vehicle will be positioned. This will be used as the vertical zero reference. 

3. Position the vehicle so that the side of the vehicle is parallel to the vertical zero reference, and so that the front 
of the lamp lenses are in the vertical plane of the parallel line taped on the floor 7.62 meters (25 feet) away from 
the screen. 

4. Rock the vehicle side-to-side three times to allow the suspension to stabilize. 

5. Jounce the front suspension three times by pushing downward on the front bumper and releasing. 

6. Measure the distance between the optical center of one of the lamps being aimed (head or fog) and the floor 
(horizontal zero reference). Transfer this measurement to the alignment screen with a piece of tape placed hor
izontally to the floor. This line will be used as the lamp horizontal reference. 

7. Measure the distance between the vertical zero reference and the optical center of the nearest lamp being aimed 
(head or fog). Transfer this measurement to the alignment screen with a piece of tape placed vertically across 
the appropriate (head or fog) lamp horizontal reference. This is the centerline reference for the first lamp. 
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8. Measure the distance on center between the first and the second lamp being aimed. Transfer this measurement 
to the alignment screen with a second piece of tape placed vertically across the appropriate (head or fog) lamp 
horizontal reference. This is the centerline reference for the second lamp. 

HEADLAMP ALIGNMENT 

NOTE: Due to the linear nature of the headlamp cutoff, a properly aimed low beam headlamp will project the 
top edge of the high intensity pattern even with the headlamp horizontal reference line on the alignment 
screen. No horizontal (right/left) adjustment is required for this headlamp beam pattern. The high beam pat
tern will be correct when the low beams are properly aimed. 

1. Turn the headlamps ON and select the LOW 
beams. 

2. Rotate the headlamp vertical adjustment screw (2) 
on the inboard side of each front lamp unit housing 
(1) to adjust the beam height as required. 

FOG LAMP ALIGNMENT 

NOTE: A properly aimed front fog lamp will project a pattern on the alignment screen 100 millimeters (4 
inches) below the fog lamp centerline and straight ahead of the lamp. 

1. Turn the fog lamps ON. 

2. Rotate the fog lamp vertical adjustment screw (2) 
on each lamp to adjust the beam height as 
required. 
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SPECIFICATIONS 

LAMPS/LIGHTING - EXTERIOR 

BULB APPLICATION TABLE 

LAMP BULB 

BACKUP (PICK-UP) 921 

BACKUP (CAB AND CHASSIS) 1156 

BRAKE (PICK-UP) 3157K 

BRAKE (CAB AND CHASSIS) 1157 

CAB CLEARANCE 168 

CENTER HIGH MOUNTED STOP 912 

FRONT FOG 9006LL 

I • ...".. I ru II ... 3157NA 

FRONT SIDE MARKER W5W 

FRONT TURN SIGNAL 3157NA 

HEADLAMP H13 

LICENSE (PICK-UP) 168 

LICENSE (CAB AND CHASSIS) 1157 

REAR FENDER MARKER (DUAL REAR WHEEL 
168 

PICK-UP) 

REAR PARK (PICK-UP) 3157K 

REAR PARK (CAB AND CHASSIS) 1157 

REAR SIDE MARKER (PICK-UP) 3157K 

REAR TAIL (PICK-UP BOX) 3157K 

REAR TAIL (CAB AND CHASSIS) 1157 

REAR TURN SIGNAL (PICK-UP) 3157K 

REAR TURN SIGNAL (CAB AND CHASSIS) 1157 

TAILGATE MARKER (DUAL REAR WHEEL PICK-UP) 194 

UNDERHOOD 561 

TORQUE SPECIFICATIONS 

DESCRIPTION N·m Ft. Lbs. In. Lbs. 

CHMSL Mounting Screws 2 - 20 

Cab Clearance Lamp 2 - 15 
Mounting Screw 

Fog Lamp Bracket 5 - 40 
Mounting Screws 

Front Lamp Unit Mounting 7 - 65 
Screws 

Front Lamp Unit Mounting 7 - 65 
Nut 

Headlamp Switch 2 - 20 
Mounting Screws 

Tailgate Marker Lamp 2 - 20 
Mounting Screws 
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DESCRIPTION N·m Ft. Lbs. 
1;";" 

In. Lbs. 

Multi-Function Switch 2 - 20 
Mounting Screws 

Steering Column Shroud 2 - 20 
Mounting Screws 

Tilt Steering Column 2 - 20 
Actuator Knob Mounting 

Screw 

Park Brake Switch 3 - 24 
Mounting Screw 

Pick-Up Rear Lamp Unit 2 - 19 
Mounting Screws 

Cab And Chassis Rear 2 - 20 
Lamp Unit Lens Mounting 

Screws 

Cab And Chassis Rear 5 - 47 
Lamp Unit Mounting Nuts 

7-Way Trailer Tow 2 - 17 
Connector Mounting 

Screws 

Underhood Lamp Bracket 5 - 45 
Mounting Screw 
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SWITCH-BACK UP LAMP 

DESCRIPTION 
Vehicles equipped with a manual transmission have a 
normally open, spring-loaded plunger type backup 
lamp switch (2). Vehicles with an optional electronic 
automatic transmission have a Transmission Range 
Sensor (TRS) that is used to perform several func
tions, including that of the backup lamp switch. The 
TRS is described in further detail elsewhere in this 
service information. Refer to the service and diagnos
tic information for the automatic transmission type 
installed in the vehicle. 

The backup lamp switch is located in a threaded hole 
on the side of the manual transmission housing. The 
switch has a threaded body and a hex formation near 
the plunger end of the switch. An integral connector 
receptacle at the end of the switch opposite the 
plunger connects the switch to the vehicle electrical 
system through a take out and connector of the 
engine wire harness. When installed, only the switch 80c936e1 

connector and the hex formation are visible on the 
outside of the transmission housing. 

The backup lamp switch cannot be adjusted or repaired and, if ineffective or damaged, the entire switch unit must 
be replaced. 

OPERATION 
The backup lamp switch controls the flow of battery voltage to the backup lamp bulbs through an output on the 
backup lamp feed circuit. The switch plunger is mechanically actuated by the gearshift mechanism within the trans
mission, which will depress the switch plunger and close the switch contacts whenever the REVERSE gear has 
been selected. The switch receives battery voltage through a fuse in the Totally Integrated Power Module (TIPM) on 
a fused ignition switch output (run) circuit whenever the ignition switch is in the ON position. 

The backup lamp switch as well as the hard wired inputs and outputs of the switch may be diagnosed using con
ventional diagnostic tools and procedures. Refer to the appropriate wiring information. 

DIAGNOSIS AND TESTING 

BACKUP LAMP SWITCH 
1. Disconnect and isolate the battery negative cable. 

2. Raise and support the vehicle. 

3. Locate and disconnect the engine wire harness connector for the backup lamp switch. 

4. Check for continuity between the two terminal pins in the backup lamp switch connector receptacle. 

a. With the gear selector lever in the REVERSE position, there should be continuity. 

b. With the gear selector lever in any position other than REVERSE, there should be no continuity. 

5. If the switch fails either of these two continuity tests, replace the ineffective backup lamp switch. 
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SWITCH-STOP LAMP 

DESCRIPTION 
The brake lamp switch (2) is a three circuit, spring
loaded plunger actuated switch that is secured to the 
steering column support bracket under the instrument 
panel on the driver side of the vehicle. The molded 
plastic switch housing has an integral connector 
receptacle (1) containing six terminal pins and featur
ing a Connector Position Assurance (CPA) lock. The 
switch is connected to the vehicle electrical system 
through a dedicated take out of the instrument panel 
wire harness. 

The switch plunger (3) extends through a mounting 
collar (4) on one end of the switch housing. The 
plunger has a one time telescoping self-adjustment 
feature that is activated after the switch is installed by 
moving an adjustment release lever (5) on the oppo
site end of the switch housing clockwise, until it locks 
into a position that is horizontal and parallel to the 
connector receptacle. 

@(Q) ~(Q)lf 
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An installed brake lamp switch cannot be readjusted or repaired. If the switch is damaged, ineffective, or removed 
from its mounting position for any reason, it must be replaced with a new unit. 

OPERATION 
The brake lamp switch controls three independent circuits. These circuits are described as follows: 

• Brake Lamp Switch Circuit - A normally open brake lamp switch circuit receives a battery voltage input, and 
supplies this battery voltage to the brake lamps and the Controller Antilock Brake (CAB) on a brake lamp 
switch output circuit only when the brake pedal is depressed (brake lamp switch plunger released). 

• Brake Lamp Switch Signal Circuit - A normally closed brake lamp switch signal circuit receives a direct path 
to ground, and supplies this ground input to the Powertrain Control Module (PCM) on a brake lamp switch 
sense circuit only when the brake pedal is released (brake lamp switch plunger is depressed). 

• Speed Control Circuit - A normally closed speed control circuit receives a battery voltage input from the Pow
ertrain Control Module on a speed control supply circuit, and supplies this battery voltage to the speed control 
servo solenoids (dump, vacuum. and vent) on a speed control brake switch output circuit only when the speed 
control system is turned ON and the brake pedal is released (brake lamp switch plunger is depressed), 

The components of the self-adjusting brake switch plunger consist of a two-piece telescoping plunger, a split plunger 
locking collar. and a release wedge. The release lever has a shaft with a wedge that spreads the plunger locking 
collar to an open or released position. After the switch is installed and the brake pedal is released, the plunger 
telescopes to the correct adjustment position. When the release lever is moved to the release position, the wedge 
is disengaged from the locking collar causing the collar to apply a clamping pressure to the two plunger halves, 
fixing the plunger length. 

The brake lamp switch as well as the hard wired inputs and outputs of the switch may be diagnosed using con
ventional diagnostic tools and procedures. Refer to the appropriate wiring information. 
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DIAGNOSIS AND TESTING 

BRAKE LAMP SWITCH 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

1. Disconnect and isolate the battery negative cable. 

CAUTION: Do not remove the brake lamp switch 
from the mounting bracket. The self-adjusting 
switch plunger is a one time only feature. If the 
switch is removed from the mounting bracket, it 
MUST be replaced with a new switch. 

2. Disconnect the wire harness connector from the 
brake lamp switch. 

3. Using an ohmmeter, perform the continuity tests at 
the terminal pins (1) in the brake lamp switch con
nector receptacle as shown in the Brake Lamp 
Switch Tests table. 

BRAKE LAMP SWITCH TESTS 

PLUNGER POSITION (2) 

Released (Extended) 

Compressed (Depressed) 

o 

CONTINUITY BETWEEN 

Pins 1 and 2 

Pins 3 and 4. 5 and 6 

4. If the switch fails any of the continuity tests, replace the ineffective brake lamp switch as required. 

REMOVAL 

SObceBe6 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 
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1. Disconnect and isolate the battery negative cable. 

2. Locate the brake lamp switch (2) near the support 
bracket on the lower steering column (1). 

3. Disconnect the wire harness connector (3) from the 
brake lamp switch. 

4. Rotate the brake lamp switch housing clockwise 
about 30 degrees to align the tabs on the switch 
locking collar with the keyed hole in the switch 
mounting bracket. 

5. Pull the switch straight back from the keyed hole to 
remove it from the bracket. 

CAUTION: The brake lamp switch self-adjusting 
switch plunger is a one time only feature. If the 
switch is removed from the mounting bracket, it 
MUST be replaced with a new switch. 

6. Discard the removed brake lamp switch 

[FWD> 
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WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

CAUTION: The brake lamp switch self-adjusting switch plunger is a one time only feature. If the switch is 
removed from the mounting bracket, it MUST be replaced with a new switch. 

1. Depress and hold the brake pedal in the depressed 
position. 

2. Align the tabs on the brake lamp switch locking col
lar with the keyed hole in the switch mounting 
bracket on the lower steering column (1). 

3. Insert the tabs on the brake lamp switch locking 
collar through the keyed hole in the switch mount
ing bracket until the switch housing (2) is firmly 
seated against the bracket. 

4. Rotate the switch housing counterclockwise about 
30 degrees to engage the tabs on the locking collar 
with the switch mounting bracket. 

CAUTION: Do not release or pull up on the brake 
pedal before the switch plunger adjustment has 
been completed. 

5. Release the brake pedal, but do not pull it upward. 

6. Rotate the plunger adjustment release lever (4) 

[FWD> 

816Od25b 

clockwise until it locks into place. The lever should be parallel to the brake lamp switch connector receptacle. 
This action will set the switch plunger length to a final adjustment position and cannot be undone. If not per
formed properly the first time, a new brake lamp switch must be installed. 

7. Reconnect the wire harness connector (3) to the brake lamp switch. 

8. Reconnect the battery negative cable. 
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LAMP-HIGH MOUNTED STOP 

REMOVAL 

LAMP 

NOTE: The Center High Mounted Stop Lamp (CHMSL) for this vehicle may incorporate two integral cargo 
lamps. The center bulb is the CHMSL bulb and illuminates through a red lens, while the two outboard bulbs 
are for the cargo lamps and illuminate through clear lenses. 

1. Disconnect and isolate the battery negative cable. 

2. Remove the two screws (3) that secure the Center 
High Mounted Stop Lamp (CHMSL) (4) to the rear 
roof header panel. 

3. Pull the CHMSL away from the opening in the roof 
header far enough to access and disconnect the 
wire harness connector (2) from the pigtail connec
tor on the back of the lamp housing. 

4. Remove the CHMSL from the roof header. 

BULB 

3 
6137b91e 

NOTE: The Center High Mounted Stop Lamp (CHMSL) may house up to three bulbs. The center bulb is the 
CHMSL bulb and illuminates through a red lens, while on vehicles so equipped the two outboard bulbs are 
for the cargo lamps and illuminate through clear lenses. The bulb types and service procedures are iden
tical for all three of these bulbs. 

1. Disconnect and isolate the battery negative cable. 

2. Remove the two screws that secure the CHMSL to 
the rear cab roof header panel. 

3. Pull the CHMSL lens and housing (1) away from 
the header panel far enough to access the lamp 
wiring and bulb sockets (3) on the back of the 
lamp. 

4. Firmly grasp the center socket on the back of the 
lamp housing and rotate it counterclockwise about 
30 degrees to unlock it. 

5. Pull the socket and bulb straight out from the 
keyed opening in the housing. 

6. Pull the base of the bulb (2) straight out of the 
socket. 



INSTALLATION 

LAMP 
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NOTE: The Center High Mounted Stop Lamp (CHMSL) for this vehicle may incorporate two integral cargo 
lamps. The center bulb is the CHMSL bulb and illuminates through a red lens, while the two outboard bulbs 
are for the cargo lamps and illuminate through clear lenses. 

1. Check to be certain that the two J-nuts (1) are 
properly positioned on the rear roof header inner 
panel. 

2. Position the Center High Mounted Stop Lamp 
(CHMSL) (4) near the rear roof header panel open
ing. 

3. Reconnect the wire harness connector (2) to the 
pigtail connector on the back of the CHMSL hous
ing. 

4. Install and tighten the two screws (3) that secure 
the CHMSL to the rear roof header inner panel. 
Install the screw on the right side of the lamp first, 
followed by the screw on the left side of the lamp. 
Tighten the screws to 2 N·m (20 in. Ibs.). 

5. Reconnect the battery negative cable. 

BULB 

8137b91e 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size, or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 

NOTE: The Center High Mounted Stop Lamp (CHMSL) may house up to three bulbs. The center bulb is the 
CHMSL bulb and illuminates through a red lens, while on vehicles so equipped the two outboard bulbs are 
for the cargo lamps and illuminate through clear lenses. The bulb types and service procedures are iden
tical for all three of these bulbs. 

1. Align the base of the CHMSL bulb (2) with the 
socket (3). 

2. Push the bulb straight into the socket until the base 
is firmly seated. 

3. Align the socket and bulb with the keyed opening 
on the back of CHMSL housing (1). 

4. Insert the socket and bulb into the housing until the 
socket is firmly seated. 

5. Rotate the socket clockwise about 30 degrees to 
lock it into place. 

6. Position the CHMSL into the opening in the rear 
cab roof header panel. 

7. Install and tighten the two screws (passenger side 
first) that secure the CHMSL to the header panel. 
Tighten the screws to 2 N·m (20 in. Ibs.). 

8. Reconnect the battery negative cable. 
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CLEARANCE LAMP 

REMOVAL 

LAMP 
1. Disconnect and isolate the battery negative cable. 

2. Remove the two screws (2) that secure the cab 
clearance lamp lens/housing and the molded gas
ket (1) to the outer roof panel. 

3. Pull the lamp away from the roof panel far enough 
to access the socket (3) on the underside of the 
lamp lens/housing. 

4. Firmly grasp the lamp socket on the underside of 
the lamp housing and rotate it counterclockwise 
about 30 degrees to unlock it. 

5. Pull the socket and bulb straight out from the 
keyed opening in the housing. 

6. Remove the cab clearance lamp lens/housing from 
the roof panel. 

7. Remove the two plastic nuts (4) from the holes in 
the roof panel and discard. 

BULB 
1. Disconnect and isolate the battery negative cable. 

2. Remove the cab clearance lamp (1) from the roof 
panel. (Refer to 8 - ELECTRICAULAMPS/LIGHT
ING - EXTERIOR/CAB CLEARANCE LAMP -
REMOVAL). 

3. Pull the base of the bulb (3) straight out of the 
socket (2). 

~ 

, I t 
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1 
813T90d2 
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INSTALLATION 

LAMP 
1. Install two new plastic nuts (4) into the holes in the 

roof panel. Always use new plastic nuts. 
2. Position the molded gasket (1) to the underside of 

the cab clearance lamp. 

3. Align the socket and bulb (3) with the keyed open
ing on the underside of the cab clearance lamp 
lens/housing. 

4. Insert the socket and bulb into the housing until the 
socket is firmly seated. 

5. Rotate the socket clockwise about 30 degrees to 
lock it into place. 

6. Position the cab clearance lamp to the outer roof 
panel. Be certain that the lamp is oriented with the 
bulb facing forward in the vehicle and the molded 
lamp gasket is properly positioned. 

7. Install and tighten the two screws (2) that secure 
the lamp lens/housing to the roof panel. Tighten the 
screws to 2 N·m (15 in. Ibs.). 

8. Reconnect the battery negative cable. 

BULB 

&..f 

4 ,! + 
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1 
81379Od2 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 

1. Align the base of the bulb (3) with the socket (2). 

2. Push the bulb straight into the socket until the base 
is firmly seated. 

3. Reinstall the cab clearance lamp (1) onto the roof 
panel. (Refer to 8 - ELECTRICAULAMPS/LiGHT
ING - EXTERIOR/CAB CLEARANCE LAMP -
INSTALLATION). 

4. Reconnect the battery negative cable. 
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LAMP-FOG 

REMOVAL 

LAMP 
1. Disconnect and isolate the battery negative cable. 

2. Reach under and behind the front bumper to 
access and disconnect the headlamp and dash 
wire harness connector (3) from the front fog lamp 
bulb connector receptacle. 

3. Remove the three screws (1) that secure the front 
fog lamp housing (2) to the front bumper support. 

4. Remove the front fog lamp from behind the front 
bumper. 

BULB 

BOd 140cc 

CAUTION; Do not contaminate the bulb glass by touching it with your fingers or by allowing it to contact 
other oily surfaces. Shortened bulb life will result. 

1. Disconnect and isolate the battery negative cable. 

2. Reach under and behind the front fascia to access 
the front fog lamp housing (1) on the back of the 
front bumper (4). 

3. Disconnect the wire harness connector (3) from the 
fog lamp bulb (2). 

4. Firmly grasp the bulb on the back of the housing 
and rotate it counterclockwise about 30 degrees to 
unlock it. 

5. Pull the bulb straight out from the keyed opening in 
the housing. 

B13692a6 
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INSTALLATION 

LAMP 
1. Reach under and behind the front bumper to posi

tion the front fog lamp (2) to the front bumper sup
port. 

2. Install and tighten the three screws (1) that secure 
the front fog lamp housing to the bumper support. 
Tighten the screws to 5 N·m (40 in. Ibs.). 

3. Reconnect the headlamp and dash wire harness 
connector (3) to the front fog lamp bulb connector 
receptacle. 

4. Reconnect the battery negative cable. 

5. Confirm proper front fog lamp alignment. (Refer to 
8 - ELECTRICAULAMPS/UGHTING - EXTERIOR
STANDARD PROCEDURE FRONT LAMP 
AIMING). 

BULB 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 

CAUTION: Do not contaminate the bulb glass by touching it with your fingers or by allowing it to contact 
other oily surfaces. Shortened bulb life will result. 

1. Align the fog lamp bulb (2) with the keyed opening 
on the back of the front fog lamp housing (1). 

2. Insert the bulb into the housing until it is firmly 
seated. 

3. Rotate the bulb clockwise about 30 degrees to tock 
it into place. The bulb connector receptacle should 
be pointed straight downward. 

4. Reconnect the wire harness connector (3) to the 
bulb. 

5. Reconnect the battery negative cable. 

61369286 
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FRONT LAMP UNIT 

STANDARD PROCEDURE 

FRONT LAMP UNIT MOISTURE CLEARING 
Some moisture accumulation inside a vented front lamp unit is normal. This normal moisture will appear as a fog
ging on the inside of the lamp lens, similar to the fog that sometimes appears on the inside of a windshield. This 
moisture may be removed by activating the headlamps on HIGH beam for 15 minutes. 

If water droplets larger than 1 millimeter (0.039 inch) in size have accumulated on the inside of the lamp lens, the 
front lamp unit should be replaced. 

REMOVAL 

LAMP 

\ 

\ \ / 
\ \ / 
\\J 

1. Disconnect and isolate the battery negative cable. 

8160e134 

2. Remove the oval-shaped rubber access hole plug from the forward upper outboard surface of the front fender 
wheel liner (4). 

3. Reach through the wheel liner access hole to remove the nut (5) that secures the stud on the lower outboard 
corner of the front lamp unit (3) housing to the fender headlamp mounting panel. 

4. With the hood panel opened, remove the two screws (2) that secure the inboard side of the lamp housing to the 
mounting panel. 

S. Grasp the lamp firmly and pull straight forward to disengage the ball stud on the upper outboard corner of the 
lamp from the plastic grommet (1) in the mounting panel. 
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6. Pull the lamp away from the fender far enough to 
access and disconnect the three wire harness con
nections (4) from the headlamp bulb (2), the park! 
turn signal bulb socket (3) and the side marker 
bulb socket (5) on the back of the lamp housing. 

7. Remove the front lamp unit (1) from the fender. 

BULB - FRONT SIDE MARKER 
1. Disconnect and isolate the battery negative cable. 

2. Remove the front lamp unit (1) from the front 
fender. (Refer to 8 - ELECTRICAULAMPS/UGHT-
ING EXTERIOR/FRONT LAMP UNIT 
REMOVAL). 

3. Finnly grasp the front side marker bulb socket (5) 
on the back of the front lamp unit housing and 
rotate it counterclockwise about 30 degrees to 
unlock it. 

4. Pull the socket and bulb straight out from the 
keyed opening in the housing. 

5. Pull the base of the bulb straight out of the socket. 

BULB - HEAOLAMP 

816Od794 

8160d794 

CAUTION: Do not contaminate the bulb glass by touching it with your fingers or by allowing it to contact 
other oily surfaces. Shortened bulb life will result. 
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1. Disconnect and isolate the battery negative cable. 

2. Remove the front lamp unit (1) from the front 
fender. (Refer to 8 - ELECTRICAULAMPS/LIGHT-
ING EXTERIOR/FRONT LAMP UNIT 
REMOVAL). 

3. Firmly grasp the headlamp bulb (2) on the back of 
the front lamp unit housing and rotate it counter
clockwise about 30 degrees to unlock it. 

4. pun the bulb straight out from the keyed opening in 
the housing. 

BULB - PARKITURN SIGNAL 
1. Disconnect and isolate the battery negative cable. 

2. Remove the front lamp unit (1) from the front 
fender. (Refer to 8 - ELECTRICAULAMPS/UGHT-
ING EXTERIOR/FRONT LAMP UNIT 
REMOVAL). 

3. Firmly grasp the park/turn signal bulb socket (3) on 
the back of the front lamp unit housing and rotate it 
counterclockwise about 30 degrees to unlock it. 

4. Pull the socket and bulb straight out from the 
keyed opening in the housing. 

5. Pull the base of the bulb (2) straight out of the 
socket (1). 

816Od794 

8160d794 
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INSTALLATION 

LAMP 
1. Check to be certain that the two front lamp unit 

U-nuts (1) and the plastic headlamp mounting 
grommet are in good condition and properly posi
tioned on the front sheet metal (1). 

2. Position the front lamp unit (1) close enough to the 
front fender to access and reconnect the three wire 
harness connections (4) to the headlamp bulb (2), 
the parklturn signal bulb socket (3) and the side 
marker bulb socket (5) on the back of the lamp 
housing. 

3. Rearrange the wire harnesses as necessary to pre
vent them from becoming pinched between the 
back of the lamp housing and the fender. 

8160e138 

8160d794 
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81608134 

4. Align and insert the two alignment pins on the back of the lamp housing (3) with the two alignment holes in the 
fender headlamp mounting panel. 

5. Using hand pressure, push the lamp firmly and evenly rearward until the ball stud on the back of the upper 
outboard corner of the lamp snaps into the plastic grommet (1) in the mounting panel. 

6. Install and tighten the two screws (2) that secure the inboard side of the lamp housing to the U-nuts on the front 
sheet metal. Tighten the screws to 7 N'm (65 in. Ibs.). 

7. Reach through the front fender wheel liner (4) access hole to install and tighten the nut (5) that secures the stud 
on the lower outboard corner of the lamp housing to the mounting panel. TIghten the nut to 7 N·m (65 in. Ibs.). 

8. Reinstall the rubber plug into the front fender wheel liner access hole. 

9. Reconnect the battery negative cable. 

10. Confirm proper headlamp alignment. (Refer to 8 - ELECTRICAULAMPS/UGHTING - EXTERIOR - STANDARD 
PROCEDURE - FRONT LAMP AIMING). 

BULB - FRONT SIDE MARKER 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 
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1. Align the base of the bulb with the front side 
marker bulb socket (5). 

2. Push the bulb straight into the socket until the base 
is firmly seated. 

3. Align the socket and bulb with the keyed opening 
on the back of the front lamp unit housing (1). 

4. Insert the socket and bulb into the housing until the 
socket is firmly seated. 

5. Rotate the socket clockwise about 30 degrees to 
lock it into place. 

B. Reinstall the front lamp unit onto the front fender. 
(Refer to 8 - ELECTRICAULAMPS/LlGHT1NG -
EXTERIOR/FRONT LAMP UNIT - INSTALLATION). 

7. Reconnect the battery negative cable. 

BULB • HEADLAMP 

816Dd794 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size" or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 

CAUTION: Do not carllaminate the bulb glass by touching it with your fingers or by allowing it to contact 
other oily surfaces. Shortened bulb life will result. 

1. Align the headlamp bulb (2) with the keyed opening 
on the back of the front lamp unit housing (1). 

2. Insert the bulb into the housing until it is firmly 
seated. 

3. Rotate the bulb clockwise about 30 degrees to lock 
it into place. 

4. Reinstall the front lamp unit onto the front fender. 
(Refer to 8 • ELECTRICAULAMPS/LIGHTING -
EXTERIOR/FRONT LAMP UNIT - INSTALLATION). 

5. Reconnect the battery negative cable. 

BULB - PARKITURN SIGNAL 

816Od794 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 
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1. Align the base of the bulb (2) with the park/turn sig
nal bulb socket (1). 

2. Push the bulb straight into the socket until the base 
is firmly seated. 

3. Align the socket and bulb {3} with the keyed open
ing on the back of the front lamp unit housing (1). 

4. Insert the socket and bulb into the housing until the 
socket is firmly seated. 

5. Rotate the socket clockwise about 30 degrees to 
lock it into place. 

6. Reinstall the front lamp unit onto the front fender. 
(Refer to 8 - ELECTRICAULAMPS/UGHTING -
EXTERIOR/FRONT LAMP UNIT - INSTALLATION). 

7. Reconnect the battery negative cable. 

B008a594 
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SWITCH-HEADLAMP 

DESCRIPTION 
The headlamp switch (1) is located on the instrument 
panel, to the left of the steering column. Two different 
switches are used. The standard switch features a 
three-position rotary knob (4) for exterior lighting con
trol, a thumbwheel (2) for panel lamps dimming and 
interior lighting control, and a momentary push button 
(3) for cargo lamp contra\. An optional switch has a 
momentary PUSH function added to the rotary knob 
for front fog lamp control. 

Each of these switches is constructed of molded plas
tic. The rotary knob is molded plastic and knurled 
around its circumference to ease operator control. The 
thumbwheel is also plastic and knurled. On vehicles 
with optional fog lamps the rotary knob also has the 
text PUSH and an International Control and Display 
Symbol icon for Front Fog Light applied to it. The 
cargo lamp push button is plastic with a smooth finish 
and the text CARGO applied to it. The switch face 
plate is also labeled with graphics and icons to clearly 
identify the many functions of the rotary knob and thumbwheel. 

o 
o 

8l - 121 

8160&380 

Three screws secure the switch to the back of the cluster bezel through integral mounting flanges that are molded 
to each side of the switch housing. The back of the switch housing has an integral connector receptacle containing 
terminal pins that connect the switch to the vehicle electrical system through a dedicated take out and connector of 
the instrument panel wire harness. A panel dimmer controned incandescent bulb soldered to the circuit board within 
the switch provides back lighting for visibility at night, but is not serviceable. 

The headlamp switch cannot be repaired and, if ineffective or damaged, it must be replaced. 

OPERArlON 
The headlamp switch uses two resistor multiplexed outputs and one conventional output to control the many func
tions and features it provides. The switch receives a clean ground from the ElectroMechanical Instrument Cluster 
(EMIC) (also known as the Cab Compartment Node/CCN) on a headlamp switch return circuit. It then provides 
outputs to the EMIC on a headlamp switch signal circuit to control exterior Ughting functions, on a panel lamps 
dimmer signal circuit to control panel dimmer and interior lighting functions, and on a cargo lamp return circuit to 
control the cargo lamps. 

The switch illumination circuit receives a path to ground at all times through the left instrument panel ground circuit. 
The illumination level is controlled by a Pulse-Width Modulated (PWM) output received from the EMIC on a head
lamp switch illumination control circuit. The EMIC controls this output based upon the dimmer signal select mux 
input from the headlamp switch. 

The headlamp switch operates as follows: 

• Cargo Lamps Control - The cargo lamp push button on the headlamp switch is depressed to activate or 
deactivate the cargo lamps. The headlamp switch provides an output to the EMIC, and the EMIC responds by 
providing the appropriate cargo lighting control outputs through its internal cargo lamp driver circuit. 

• Front Fog Lamps Control - For vehicles so equipped, the rotary knob on the headlamp switch is depressed 
to activate or deactivate the optional front fog lamps. The headlamp switch provides an output to the EMIC, 
and the EMIC responds by sending electronic fog lamp switch status messages to the Totally Integrated 
Power Module (TIPM) over the Controller Area Network (CAN) data bus. The TIPM responds by energizing or 
de-energizing the front fog lamps and by sending an electronic message back to the EMIC to control the front 
fog lamp indicator. 

• Exterior Lighting Control - The rotary knob on the headlamp switch is rotated to a detent position to activate 
or deactivate the exterior lighting. The headlamp switch provides an output to the EMIC, and the EMIC 
responds by sending electronic exterior lighting switch status messages to the TIPM over the CAN data 
bus. The TIPM responds by energizing or de-energizing the park lamp and the high or low beam headlamp 
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circuits, and by sending an electronic message back to the EMIC to control the high beam indicator. The TIPM 
also remembers which headlamp beams were last selected with the multi-function switch, and energizes those 
beams by default the next time the head lamps are turned ON. 

• Interior Lighting Control - The thumbwheel on the headlamp switch is rotated to the dome DEFEAT, dome 
ON, PARADE mode, or one of the six panel dimmer detent positions to control the interior courtesy/dome and 
panel lamps. The headlamp switch provides an output to the EMIC, and the EMIC responds by providing the 
appropriate interior lighting control outputs through its internal courtesy lamp driver circuits, electronic dimming 
level messages to other modules over the CAN data bus, and the proper PWM outputs to control dimming 
levels through several panel dimmer illumination control driver circuits. 

The headlamp switch as well as the hard wired inputs and outputs of the switch may be diagnosed using conven
tional diagnostic tools and procedures. Refer to the appropriate wiring information. 

DIAGNOSIS AND TESTING 

HEADLAMP SWITCH 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

1. Remove the cluster bezel from the instrument 
panel (Refer to 23 - BODY/INSTRUMENT PANEU 
CLUSTER BEZEL - REMOVAL). 

2. Disconnect the wire harness connector from the 
back of the headlamp switch. 

3. Using an ohmmeter, test the resistance or continu
ity between the terminals of the switch as shown in 
the Headlamp Switch Tests table. 

1 2 3 4 5 
I~ I~ I~ l:ill IT:] 
6 
~ 

HEADLAMP SWITCH TESTS 

SWITCH POSITION (PINS) RESISTANCE RANGE (OHMS) 

OFF (1 and 3) 1938.0 - 2147.0 

PARK (1 and 3) 1073.0 - 1191.5 

HEADLAMP (1 and 3) 627.0 - 698.0 

FOG LAMP - AUTO (1 and 3) 347.2 - 388.8 

FOG LAMP - OFF (1 and 3) 317.7 - 356.1 

FOG LAMP - PARK (1 and 3) 280.7 - 315.2 

FOG LAMP HEADLAMP (1 and 3) 236.6 - 266.5 

DOME DEFEAT (2 and 3) 14143.6 - 15610.4 

PANEL DIMMER 1 (2 and 3) 5498.6 - 6055.4 

PANEL DIMMER 2 (2 and 3) 2933.6 - 3220.4 

a1Sb14e1 



HEAD LAMP SWITCH TESTS 

SWITCH POSITION (PINS) RESISTANCE RANGE (OHMS) 

PANEL DIMMER 3 (2 and 3) 1793.6· 1960.4 

PANEL DIMMER 4 (2 and 3) 1147.6 - 1246.4 

PANEL DIMMER 5.,(2 and 3) 739.1 - 794.9 

I PANEL DIMMER 6' (2 and 3) 482.6 - 511.4 

PARADE/FUNERAL MODE (2 and 3) 301.9 - 327.1 

DOME ON (2 and 3) 166.3 - 188.8 

CARGO (3 and 6) MOMENTARY CONTINUITY 

SWITGH ILLUMlNATrON (4 and 5) CONTINUITY AT ALL TIMES 

4. If the switch fails any of the tests, replace the ineffective headlamp switch as required. 

REMOVAL 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
Impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (grou nd) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

1. Disconnect and isolate the battery negative cable. 

2. Remove the cluster bezel (1) from the instrument 
panel. (Refer to 23 - BODY/INSTRUMENT PANEU 
CLUSTER BEZEL - REMOVAL). 

3. Disconnect the wire harness connector (3) from the 
back of the headlamp switch (4). 

4. Place the cluster bezel face down on a suitable 
work surface. Be certain to take the proper precau
tions to protect the face of the bezel from cosmetic 
damage. 

5. Remove the three screws (2) that secure the head
lamp switch to the back of the cluster bezel. 

6. Remove the headlamp switch from the cluster 
bezel. 

INSTALLATION 

8160e9cO 

WARN~NG: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
~estramt System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
I~pact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could resutt in accidental airbag deployment. 
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1. Position the headlamp switch (4) to the back of the 
cluster bezel (1). 

2. Install and tighten the three screws (2) that secure 
the headlamp switch to the cluster bezel. Tighten 
the screws to 2 N·m (20 in. Ibs.). 

3. Position the cluster bezel close enough to the 
instrument panel to reconnect the wire harness 
connector (3) to the back of the headlamp switch. 

4. Reinstall the cluster bezel onto the instrument 
panel. (Refer to 23 - BODY/INSTRUMENT PANEU 
CLUSTER BEZEL - INSTALLATION). 

5. Reconnect the battery negative cable. 

6160e9cO 
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LICENSE PLATE LAMP 

REMOVAL 

LAMP 

NOTE: This procedure is for vehicles with a 
pick-up bed only. On cab and chassis vehicles the 
license plate lamp is integral to the left rear lamp 
unit. The parklbrakeJturn signal bulb within the left 
rear lamp unit provides illumination for the license 
plate lamp function on all cab and chassis vehi
cles. 

1. Disconnect and isolate the battery negative cable. 

2. Reach under and behind the rear bumper or fascia 
(1) near the center to access the back of either of 
the two license plate lamp housings (4). 

3. Disconnect the wire harness connector (2) from the 
license plate bulb socket (3). 

4. Remove the stamped metal retaining clip (2) that 
secures the license plate lamp housing (3) from the 
back of the rear bumper or fascia (1). 

5. Push the license plate lamp unit out through the 
mounting hole to the outer face of the rear bumper 
or fascia. 

8131c7d7 
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BULB 

NOTE: This procedure is for vehicles with a 
pick-up bed only_ On cab and chassis vehicles the 
license plate lamp is integral to the left rear lamp 
unit. The parklbrake/turn signal bulb within the left 
rear lamp unit provides illumination for the license 
plate lamp function on all cab and chassis vehi
cles. 

1. Disconnect and isolate the battery negative cable. 

2. Reach under the rear bumper near the center to 
access the back of either of the two license -plate 
lamp housings (3). 

3. Firmly grasp the socket (2) on the back of the 
housing and rotate it counterclockwise about 30 
degrees to unlock it. 

4. Pull the socket' and bulb (1) straight out from the 
keyed opening in the housing .. 

5. Pull the base of the bulb straight out of the socket. 

INSTALLATION 

LAMP 

NOTE: This procedure is for vehicles with pick-up 
beds only. On cab and chassis vehicles the 
license plate lamp is integral to the left rear lamp 
unit. The parkibrakelturn signal bulb within the left 
rear lamp unit provides illumination for the license 
plate lamp function on all cab and chassis vehi
cles. 

1. Position the license plate lamp unit (3) through the 
mounting hole from the outer face of the rear 
bumper or fascia (1). 

2. Reach under and behind the rear bumper or fascia 
(1) near the center to install the stamped metal 
retaining clip (2) that secures the license plate 
lamp housing to the back of the rear bumper or 
fascia. 

3. Reconnect the wire harness connector (2) to the 
license plate bulb socket (3). 

4. Reconnect the battery negative cable. 

8137c87c 
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BULB 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 

NOTE: This procedure is for vehicles with a 
pick-up bed only. On cab and chassis vehicles the 
license plate lamp is integral to the left rear lamp 
unit. The parklbrakeJturn signal bulb within the left 
rear lamp unit provides illumination for the license 
plate lamp function on all cab and chassis vehi
cles. 

1. Align the base of the bulb (1) with the license plate 
lamp socket (2). 

2. Push the bulb straight into the socket until the base 
is firmly seated. 

3. Align the socket and bulb with the keyed opening 
on the back of the license plate lamp housing (3). 

4. Insert the socket and bulb into the housing until the 
socket is firmly seated. 

5. Rotate the socket clockwise about 30 degrees to 
lock it into place. 

6. Reconnect the battery negative cable. 
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LAMP-MARKER 

REMOVAL 

BULB - REAR FENDER 

NOTE: These lamps are used on vehicles with a 
pick-up bed and dual rear wheels only. A lamp 
with an amber lens is located on the rear fender 
ahead of each rear wheel opening, and a lamp 
with a red lens is located on the rear fender 
behind each rear wheel opening. The bulb types 
and service procedures are identical for all four of 
these lamps. 

1. Disconnect and isolate the battery negative cable. 

2. Using hand pressure, press the rear edge of the 
rear fender marker lamp lens/housing (4) toward 
the front of the vehicle against the spring pressure 
of the retaining clip, then pull the rear edge of the 
lamp outward to disengage it from the mounting 
hole in the rear fender. 

3. Pull the lamp out from the rear fender far enough 
to access the bulb socket (1) on the back of the 
lamp lens/housing. 

3 
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4. Firmly grasp the bulb socket on the back of the lamp lens/housing and rotate it counterclockwise about 30 
degrees to unlock it. 

5. Pull the socket and bulb straight out from the keyed opening in the housing. 

6. Pull the base of the bulb (3) straight out of the socket. 

LAMP - REAR FENDER 

NOTE: These lamps are used on vehicles with a 
pick-up bed and dual rear wheels only. A lamp 
with an amber lens is located on the rear fender 
ahead of each rear wheel opening, and a .amp 
with a red lens is located on the rear fender 
behind each rear wheel opening. The service pro
cedures are identical for all four of these lamps. 

1. Disconnect and isolate the battery negative cable. 

2. Using hand pressure, press the rear edge of the 
rear fender marker lamp lens/housing (3) toward 
the front of the vehicle against the spring pressure 
of the retaining clip (4), then pull the rear edge of 
the lamp outward to disengage it from the mount
ing hole (1) in the rear fender. 

3. Pull the marker lamp out from the rear fender far 
enough to access and disconnect the wire harness 
connector (2) from the bulb socket (5) on the back 
of the lamp lens/housing. 

4. Remove the marker lamp from the rear fender. 

8137ce23 



BULB - TAILGATE 

NOTE: This lamp is used on vehicles with a 
pick-up bed and dual rear wheels only. A lamp 
with a red lens and containing three bulbs is 
located on the rearward facing surface of the 
pick .. up bed sill below the tailgate. The bulb types 
and service procedures are identical for all three 
of these bulbs. 

1. Disconnect and isolate the battery negative cable. 

2. Remove the two screws that secure the outboard 
ends of the tailgate marker lamp lens/housing (1) 
to the rearward facing surface of the sill panel. 

3. Pull the marker lamp out from the sill panel far 
enough to access the sockets (3) on the bottom of 
the lamp housing. 

4. Firmly grasp the marker lamp socket on the bottom 
of the lamp housing and rotate it counterclockwise 
about 30 degrees to unlock it. 

5. Pull the socket and bulb (2) straight out from the keyed opening in the housing. 

6. Pull the base of the bulb straight out of the socket. 

LAMP - TAILGATE 

NOTE: This lamp is used on vehicles with a 
pick-up bed and dual rear wheels only. This lamp 
has a red lens, contains three bulbs and is located 
on the rearward facing surface of the pick-up bed 
sill panel below the tailgate. 

1. Disconnect and isolate the battery negative cable. 

2. Reach under and behind the rear bumper near the 
center to access and disconnect the tailgate 
marker lamp (3) pigtail wire connector (4) from the 
wire harness connector (5). 

3. Remove the two screws (1) that secure the tailgate 
marker lamp to the outer sill panel. 

4. Remove the lamp from the sill panel. 

INSTALLATION 

BULB - REAR FENDER 

81950af9 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 
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NOTE: These lamps are used on vehicles with a 
pick-up bed and dual rear wheels only. A lamp 
with an amber lens is located on the rear fender 
ahead of each rear wheel opening, and a lamp 
with a red lens is located on the rear fender 
behind each rear wheel opening. The bulb types 
and service procedures are identical for all four of 
these lamps. 

1. Align the base of the bulb (3) with the socket (1). 

2. Push the bulb straight into the socket until the base 
is firmly seated. 

3. Be certain that a rubber O-ring seal (2) is properly 
installed and in good condition around the base of 
the bulb socket. 

4. Align the socket and bulb with the keyed opening 
on the back of the rear fender marker lamp lens/ 
housing (4). 

5. Insert the socket and bulb into the housing until the socket is firmly seated. 

6. Rotate the socket clockwise about 30 degrees to lock it into place. 

81377010 

7. Engage the front edge of the marker lamp into the front edge of the mounting hole in the rear fender. 

8. Using hand pressure, press the rear edge of the marker lamp lens/housing toward the front of the vehicle against 
the spring pressure of the retaining clip, then push the rear edge of the lamp into the rear of the mounting hole 
in the rear fender. 

9. Reconnect the battery negative cable. 

LAMP - REAR FENDER 

NOTE: These lamps are used on vehicles with a 
pick-up bed and dual rear wheels only. A lamp 
with an amber lens is located on the rear fender 
ahead of each rear wheel opening, and a lamp 
with a red lens is located on the rear fender 
behind each rear wheel opening. The service pro
cedures are identical for all four of these lamps. 

1. Position the marker lamp (3) close enough to the 
mounting hole (1) to access and reconnect the wire 
harness connector (2) to the bulb socket (5) on the 
back of the lamp lens/housing. 

2. Engage the retaining clip (4) on the front edge of 
the marker lamp into the front edge of the mount
ing hole in the rear fender. 

3. Using hand pressure, press the rear edge of the 
marker lamp lens/housing toward the front of the 
vehicle against the spring pressure of the retaining 
clip, then push the rear edge of the lamp into the 
rear of the mounting hole in the rear fender. 

4. Reconnect the battery negative cable. 

BULB - TAILGATE 

8137ce23 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 



NOTE: This lamp is used on vehicles with a 
pick-up bed and dual rear wheels only. A lamp 
with a red lens and containing three bulbs is 
located on the rearward facing surface of the 
pick-up bed sill below the tailgate. The bulb types 
and service procedures are identical for all three 
of these bulbs. 

1. Align the base of the bulb (2) with the socket (3). 

2. Push the bulb straight into the socket until the base 
is firmly seated. 

3. Align the socket and bulb with the keyed opening 
on the bottom of the tailgate marker" lamp lensl 
housing (1). 

4. Insert the socket and bulb into the housing until the 
socket is firmly seated. 

5. Rotate the socket clockwise about 30 degrees to 
lock it into place. 

S. Position the marker lamp to the outer suriace of the sin panel. 

81950af9 

7. Install and tighten the two screws that secure the marker lamp lens/housing to the tailgate panel. Tighten the 
screws to 2 N·m (20 in. Ibs.). 

8. Reconnect the battery negative cable. 

LAMP - TAILGATE 

NOTE: This lamp is used on vehicles with a 
pick-up bed and dual rear wheels only. This lamp 
has a red lens, contains three bulbs and is located 
on the rearward facing surface of the pick-up bed 
sill panel below the tailgate. 

1. Check to be certain that the two spring nuts (2) are 
properly installed and in good condition in the outer 
sill panel. 

2. Position the marker lamp (3) to the outer sill panel. 

3. Install and tighten the two screws (1) that secure 
the marker lamp lens/housing to the sill panel. 
Tighten the screws to 2 N·m (20 in. Ibs.). 

4. Reach under and behind the rear bumper near the 
center to access and reconnect the tailgate marker 
lamp pigtail wire connector (4) to the wire harness 
connector (5). 

5. Reconnect the battery negative cable. 
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SWITCH-MULTIFlINCTION 

DESCRIPTION 
The mUlti-function switch (3) is located on the steering 
column, just below the steering wheel. The only visible 
components of the multi-function switch are the control 
stalk (2) and control knob (1) that extend through the 
steering column shrouds on the left side of the col
umn, and the hazard warning push button (4) that 
extends through the shroud on the top of the column. 
The remainder of the switch including its mounting 
provisions, its electrical connection, and the turn signal 
cancel actuator (5) are concealed beneath the 
shrouds. 

The switch housing and controls are constructed of molded black plastic. Each of the switch controls has white 
International Control and Display Symbol graphics applied to it, which clearly identify its many functions. Three inte
grallocating posts on the switch housing, one on the top and two on the bottom, slide into channels in a receptacle 
on the left side of the mUlti-function switch mounting housing near the top of the steering column to ensure proper 
positioning of the switch. Then two screws secure the switch to the mounting housing. A single integral connector 
receptacle containing four terminal pins on the back of the switch housing connects the switch to the vehicle elec
trical system through a dedicated take out and connector of the instrument panel wire harness. 

The multi-function switch provides the vehicle operator with a control interface for the following functions: 
• Hazard Warning Control - The mUlti-function switch hazard warning push button provides two detent positions 

(ON and OFF) to control the hazard warning lamps. 
• Headlamp Beam Selection - The multi-function switch control stalk provides detent switching for selection of 

the head lamp HIGH or LOW beams. There is a/so an intermediate momentary position that allows the head
lamp high beam circuits to be momentarily flashed to provide an optical horn feature (sometimes referred to as 
flash-to-pass) as an optical Signalling device. 

• Turn Signal Control - The multi-function switch control stalk provides momentary non-detent (lane change) 
switching or detent switching with automatic cancellation for both the left and right turn signal lamps. 

• Washer Control - The multi-function switch control knob provides a momentary WASH position for washer 
system operation. 

• Wiper Control - The multi-function switch control knob provides two continuous wipe switch positions, LOW 
speed or HIGH speed; and an intermittent wipe mode with five delay interval positions. 

The mUlti-function switch cannot be adjusted or repaired. If any function of the switch is ineffective, or if the switch 
is damaged, the entire switch must be replaced as a unit. 

OPERATION 
The multi-function switch uses resistor multiplexing to control the many functions and features it provides using only 
three hard wired output circuits. The switch receives a clean ground from the ElectroMechanical Instrument Cluster 
(EMIC) (also known as the Cab Compartment Node/CCN) on a multi-function switch return circuit. It then provides 
outputs to the EMIC on a wash/beam select switch signal circuit to control washer and headlamp beam selection, 
on an intermittent wiper switch signal circuit to control wipers, and on a turn lamps switch signal circuit to control 
turn signal and hazard warning functions. 

The multi-function switch operates as follows: 
• Hazard Warning Control - The hazard warning push button of the multi-function switch is depressed to acti

vate the hazard warning system, and depressed again to turn the system OFF. When the push button is actu
ated, the multi-function switch provides an output to the EMIC, and the EMIC responds by sending electronic 
hazard switch status messages to the Totally Integrated Power Module (TIPM) over the Controller Area Net
work (CAN) data bus. The TIPM then energizes and flashes or de-energizes both the left and right turn signal 
circuits to provide the visual hazard warning. 

• Headlamp Beam Selection - The control stalk of the multi-function switch is pulled towards the steering wheel 
past a detent to actuate the integral beam select switch circuitry, or to an intermediate, momentary position 
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before the detent to actuate the optical horn feature. Each time the control stalk is actuated to a detent posi
tion, the opposite headlamp beam from what is currently selected will be energized. Each time the control stalk 
is actuated to the momentary position with the headlamps turned OFF, the headlamp high beams wilt be illu
minated for as long as the control stalk is held in this position. The multi-function switch provides an output to 
the EM1C, and the EMIC responds by sending electronic beam select switch status messages to the TIPM 
over the CAN data bus. The TIPM energizes or de-energizes the selected LOW or HIGH beam circuits . 

• Turn Signal Control - The control stalk of the multi-function switch is moved upward to activate the RIGHT 
turn signal circuitry, and, downward to activate the LEFT turn signal circuitry. The turn signal switch has a 
detent pOSition in each direction that provides turn signals with automatic cancellation. and an intermediate, 
momentary position in each direction that automatically provides three turn signal blinks as a LANE CHANGE 
feature when the control stalk is tapped or will energize the turn Signals for as long as the control stalk is held 
in the momentary position. When the control stalk is moved to a detent turn signal switch position, the cancel 
actuator extends toward the center of the steering column. A turn signal cancel cam that is integral to the 
clockspring rotates with the steering wheel and the cam lobes contact the cancel actuator when it is extended 
from the multi-function switch. When the steering wheel is rotated during a turning maneuver, one of the two 
turn signal cancel cam lobes will contact the turn signal cancel actuator. The cancel actuator latches against 
the cancel cam rotation in the direction opposite that which is signaled. If the LEFT turn signal detent is 
selected, the lobes of the cancel cam will ratchet past the cancel actuator when the steering wheel is rotated 
to the left, but will unlatch the cancel actuator as the steering wheel rotates to the right and returns to center, 
which will cancel the turn signal event and release the control stalk from the detent so it returns to the neutral 
OFF position. When a turn signal is activated, the multi-function switch provides an output to the EMIC, and 
the EMIC responds by sending electronic turn signal switch status messages to the TIPM over the CAN 
data bus. The TIPM energizes and flashes or de-energizes the selected left or right turn Signal circuits. 

• Washer Control - The control knob on the end of the multi-function switch control stalk is depressed towards 
the steering column to momentarily activate the washer pump in the WASH mode. The washer pump will con
tinue to operate in the washer mode until the control knob is released. The multi-function switch provides an 
output to the EMIC, and the EMIC responds by sending electronic washer switch status messages to the 
TIPM over the CAN data bus. The TIPM responds by energizing or de-energizing the washer pump in the 
washer mode. 

• Wiper Control - The control knob on the end of the multi-function switch control stalk is rotated to one of the 
continuous wiper detents, to one of five intermittent wiper detents, or to the OFF position to select the wiper 
mode. The multi-function switch provides an output to the EMIC, and the EMIC responds by sending electronic 
wiper switch status messages to the TIPM over the CAN data bus. The TIPM responds by energizing or 
de-energizing the wiper motor. The TIPM is programmed to operate the wiper motor at the selected low or high 
continuous wipe speed, and to provide the selected electronically controlled speed-sensitive intermittent wipe 
or wipe-atter-wash mode features. 

The multi-function switch as well as the hard wired inputs and outputs of the switch may be diagnosed using con
ventional diagnostic tools and procedures. Refer to the appropriate wiring information. 
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DIAGNOSIS AND TESTING 

MULTI-FUNCTION SWITCH 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg .. 
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

1. Remove the multi-function switch from the switch 
mounting housing on the steering column. (Refer to 
8 - ELECTRICAULAMPS/LIGHTING - EXTERIOR/ 
MULTI-FUNCTION SWITCH - REMOVAL). 

2. Disconnect the wire harness connector from the 
back of the multi-function switch. 

3. Using an ohmmeter, test the resistance between 
the terminals of the switch as shown in the Multi
Function Switch Tests table. 

8126322a 

MULTI-FUNCTION SWITCH TESTS 

SWITCH POSITION (PINS) *RESISTANCE RANGE (OHMS) 

BEAM SELECTIWASHER NEUTRAL (1 and 2) OPEN CIRCUIT 

BEAM SELECT ON (1 and 2) 518 - 575 

OPTICAL HORN ON (1 and 2) 1257 • 1397 

FRONT WASHER ON (1 and 2) 2584 - 2871 

TURN/HAZARD OFF (2 and 3) 2643 - 2937 

HAZARD ON (2 and 3) 115 - 128 

LEFT TURN SIGNAL ON (2 and 3) 345 - 384 

RIGHT TURN SIGNAL ON (2 and 3) 786 - 873 

FRONT WIPER OFF (2 and 4) 6910 - 7678 

FRONT WIPER DELAY 1 (2 and 4) 2128 - 2365 

FRONT WIPER DELAY 2 (2 and 4) 1089 - 1210 

FRONT WIPER DELAY 3 (2 and 4) 627 - 697 

FRONT WIPER DELAY 4 (2 and 4) 388 - 431 

FRONT WI PER DELAY 5 (2 and 4) 234 - 261 

FRONT WI PER LOW (2 and 4) 125 - 140 

FRONT WIPER HIGH (2 and 4) 50 - 56 

* All Resistance Values Given Are ::1:10 Percent 

4. If the switch fails any of the tests, replace the ineffective multI-function sWitch as reqUired. 
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REMOVAL 

WARNING: To avoid serious or ·fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) , before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis 'or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

, 
1. Disconnect and isolate the battery negative cable. 

2. Remove the driver airbag from the steering wheel. 
(Refer to 8 - ELECTR1CALJRESTRAINTS/DRIVER 
AIRBAG - REMOVAL). 

3. Disconnect the steering wheel wire harness con
nectors from the upper clockspring connector 
receptacles. 

CAUTION: Be certain that the screws that secure 
the steering wheel puller to the steering whee, are ~_ ~_'. __ ""-:: 
fully engaged in the steering wheel armature wit,,- " 
out passing through the steering wheel ~"'ld: dam
aging the clockspring. 

4. Remove the steering wheel from the steering col~' 
umn. (Refer to 19 - STEERING/COLUMN/STEER
ING WHEEL - REMOVAL). 

5. Remove the screw (2) that secures the tilt steering 
column Knob (1) and remove it from the tilt actuator 
(3) on the left side of the column.' 

6. From below the steering columri,' ~move the two 
outboard screws that secure thaupper column 
shroud (1) to the lower shroud (3) ... 

7. Using hand pressure, press inward on both sides 
of the upper shroud above the parting line of the 
lower shroud to release the snap features that 
secure the two shroud halves to ~ach other. 

8. Remove the upper shroud from the lower shroud 
an~ the steering column. 

9. Remove the one center screw that secures the 
lower shroud to the steering column' (4). 

10. Remove the lower shroud from the steering 
column. 

8120de03 

816102d1 
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11. Disconnect the wire harness connector (2) from 
the back of the multi-function switch housing (1). 

12. Remove the two screws (4) that secure the switch 
to the multi-function switch mounting housing (3). 

13. Grasp the switch control stalk and pull it toward 
the left side of the vehicle to remove the switch 
from the mounting housing. 

INSTALLATION 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

1. Slide the multi-function switch (1) into the multi
function switch mounting housing (3) from the left 
side. Be certain that the alignment pins on the top 
and bottom of the switch are properly engaged in 
the channels of the mounting housing. 

2. Install and tighten the two screws (4) that secure 
the switch to the mounting housing. Tighten the 
screws to 2 N·m (20 in. Ibs.). 

3. Reconnect the wire harness connector (2) to the 
back of the switch housing. 



4. Position the lower shroud (3) onto the steering col
umn (4). 

5. From below the steering column, install and tighten 
the one center screw that secures the lower shroud 
to the steering column. Tighten the screw to 2 N·m 
(20 in. tbs.). 

6. Position the upper shroud (1) onto the steering col
umn over the lower shroud. On vehicles equipped 
with an automatic transmission, be certain to 
engage the gearshift lever gap hider into the open
ing in the right side of both shroud halves. 

7. Align the snap features on the upper shroud with 
the receptacles in the lower shroud and apply hand 
pressu re to snap them together. 

8. Install and tighten the two outboard screws that 
secure the upper shroud to the lower shroud. 
Tighten the screws to 2 N·m (20 in. Ibs.). 

9. Position the tilt steering column knob (1) onto the 
tilt adjuster actuator (3) on the left side of the steer
ing column, then install and tighten the screw (2) to 
secure the knob to the actuator. Tighten the screw 
to 2 N·m (20 in. Ibs.). 

NOTE: When reinstalling the steering wheel, be 
certain to index the yellow rubber booted engage
ment dowel on the upper surface of the clock
spring rotor between the two fins cast into the 
lower surface of the steering wheel armature hub. 

10. Reinstall the steering wheel onto the steering col
umn. (Refer to 19 - STEERING/COLUMN/STEER
ING WHEEL - INSTALLATION). 

11. Reconnect the steering wheel wire harness con
nectors to the upper clockspring connector recep
tacles. Be certain that the steering wheel wire 
harness is routed between the steering wheel 816102dl 

back trim cover and the steering wheel armature. 

12. Reinstall the driver airbag onto the steering wheel. (Refer to 8 - ELECTRICAURESTRAINTS/DRIVER AIRBAG 
- INSTALLATION). 

13. Reconnect the battery negative cable. 
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PARK BRAKE SWITCH 

DESCRIPTION 
The park brake switch (1) is located on the park brake 
lever mechanism on the cowl side inner panel below 
the instrument panel, to the left of the steering col
umn. This switch includes a spade-type output termi
nal (3) that connects the switch to the vehicle 
electrical system through a dedicated take out and 
connector of the body wire harness. The output termi
nal is integral to the stationary contact within a molded 
plastic insulator. 

813d1bcO 

A locating tab on the insulator engages a slot in the park brake lever mechanism for positive switch location. Exter
nal to the insulator is a movable leaf contact with an integral grounding lug (4) on one end and an integral actuating 
lever and follower (2) on the opposite end. The switch is secured to and grounded by a single screw to the park 
brake lever mechanism. 

The park brake switch cannot be adjusted or repaired and, if ineffective or damaged, it must be replaced. 

OPERATION 
The park brake switch is a normally closed, mechanically actuated leaf contact switch that is operated by the park 
brake lever mechanism. The switch is grounded through its mounting to the park brake lever mechanism and pro
vides a ground input to the ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Compartment 
Node/CCN) on a park brake switch sense circuit whenever the park brake is applied, and opens this circuit when
ever the park brake is released. The park brake switch sense input to the EMIC is used for control of the brake 
indicator and may also be used as a logic input for other electronic features in the vehicle. 

The park brake switch as well as the hard wired inputs and outputs of the switch may be diagnosed using conven
tional diagnostic tools and procedures. Refer to the appropriate wiring information. 

DIAGNOSIS AND TESTING 

PARK BRAKE SWITCH 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 



NOTE: If the brake indicator stays ON with the ignition switch in the ON position and the park brake 
released or comes ON while driving, the brake system must be diagnosed and repaired prior to performing 
the follo~ing tests. (Refer to 5 ... BRAKES - DIAGNOSIS AND TESTING). If no brake system problem is found, 
the following procedures will help to locate a shorted or open park brake switch sense circuit, or an inef
fective park brake switch. 

INDICATOR ILLUMINATES DURING BULB 'TEST, BUT DOES NOT WHEN PARK BRAKE APPLIED 

1. Disconnect and isolate the battery negative cable. Disconnect the body wire harness connector for the park 
brake switch from the switch terminal. Apply the parking brake. Check for continuity between the park brake 
switch terminal and a good ground. There should be continuity. If OK, go to Step 2. If not OK, replace the inef
fective park brake switch. 

2. Disconnect the instrument panel wire harness connector (Connector C1) for the instrument cluster from the clus
ter connector receptacle. Check for continuity between the park brake switch sense circuit cavities of the body 
wire harness connector for the park brake switch and the instrument panel wire harness connector for the instru
ment cluster. There should be continuity. If not OK, repair the open park brake switch sense circuit between the 
park brake switch and the instrument cluster as required. 

INDICATOR REMAINS ILLUMINATED ... BRAKE SYSTEM CHECKS OKAY 

1. Disconnect and isolate the battery negative cable. Disconnect the body wire harness connector for the park 
brake switch from the switch terminal. Check for continuity between the terminal of the park brake switch and a 
good ground. There should be no continuity with the park brake released, and continuity with the park brake 
applied. If OK, go to Step 2. If not OK, replace the ineffective park brake switch. 

2. Disconnect the instrument panel wire harness connector (Connector C1) for the instrument cluster from the clus~ 
ter connector receptacle. Check for continuity between the park brake switch sense circuit cavity of the body wire 
harness connector for the park brake switch and a good ground. There should be no continuity. If not OK repair 
the shorted park brake switch sense circuit between the park brake switch and the instrument cluster as 
required. 

REMOVAL 

WARN~NG: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
~estralnt System ~SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
I~pact sensor, or Instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

1. Disconnect and isolate the battery negative cable. 
2. Apply the parking brake. 

3. Reach under the left end of the instrument panel to 
access and disconnect the body wire harness con
nector (2) from the terminal of the park brake 
switch {4} located on the park brake lever mecha
nism (1) on the left cowl side inner panel. 

4. Remove the screw (3) that secures the park brake 
switch to the park brake lever mechanism. 

S. Remove the switch from the park brake lever 
mechanism. 

813d2&ed 
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INSTALLATION 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

1. Reach under the left end of the instrument panel to 
position the park brake switch (4) onto the park 
brake lever mechanism (1) on the left cowl side 
inner panel. Be certain to engage the locating pin 
on the back of the switch inSUlator into the locating 
slot in the lever mechanism bracket. 

2. Install and tighten the screw (3) that secures the 
park brake switch to the park brake lever mecha
nism. Tighten the screw to 3 N·m (24 in. Ibs.). 

3. Reconnect the body wire harness connector (2) to 
the terminal of the park brake switch. 

4. Reconnect the battery negative cab'e. 

5. Turn the ignition switch to the ON position and 
check for proper brake indicator operation with the 
parking brake applied, then release the parking 
brake and check that the brake indicator 
extinguishes. 
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LAMP-TAIUSTOPITURN 

REMOVAL 

BULB - CAB AND CHASSIS 

NOTE: The rear lamp unit contains two bulbs: the park/turn signallbrakellicense plate, and the backup. The 
service procedures for each bulb are the same, only the bulb sizes and types may differ. 

1. Disconnect and isolate the battery negative cable. 

2. Remove the four screws (1) that secure the lens 
(2) to the rear lamp unit housing (5). 

3. Push the backup lamp bulb (4), or the park/turn 
signallbrake/license plate bulb (7) slightly into its 
socket (3) or (6), then rotate the bulb counterclock
wise about 30 degrees to unlock it. 

4. Pull the base of the bulb straight out of the socket. 

LAMP - CAB AND CHASSIS 
1. Disconnect and isolate the battery negative cable. 

2. Disconnect the rear lamp unit pigtail wire connector 
(2) from the chassis wire harness connector for the 
rear lamp. 

3. Disengage the rear lamp unit pigtail wire and con
nector from the rear frame rail. 

4. Remove the two nuts (1) that secure the studs (3) 
on the rear lamp unit housing (4) to the lamp 
mounting bracket (5) on the rear frame rail. 

5. For the left side lamp only, remove the license 
plate mounting bracket (6) from the rear lamp unit 
studs. 

6. Remove the rear lamp unit from the mounting 
bracket while feeding the pigtail wire and connector 
through the bracket. 

81375788 
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BULB • PICK-UP 

NOTE: The rear lamp unit contains two bulbs: 
parklstoplturn signal/side marker and backup. The 
service procedures for each bulb are the same, 
only the bulb sizes and types may differ. 

1. Disconnect and isolate the battery negative cable. 

2. Remove the rear lamp unit (1) from the end of the 
quarter panel. (Refer to 8 - ELECTRICAULAMPS/ 
LIGHTING - EXTERIOR/REAR LAMP - REMOVAL 
- PICK-UP). 

3. Disconnect the wire harness connector (3) from the 
park/stop/turn signal/side marker (2) or the backup 
(4) bulb socket on the back of the lamp housrng. 

4. Firmly grasp the socket on the bac~ of the housing 
and rotate it counterclockwise about 30 degrees to 
unlock it. 

5. Pull the socket and bulb straight out from the 
keyed opening in the housing. 

6. Pull the base of the bulb straight out of the socket. 

LAMP - PICK-UP 
1. Disconnect and isolate the negative battery cable. 

2. Lower the tailgate to access and remove the two 
screws {1} that secure the rear lamp unit (5) to the 
side jamb of the tailgate opening. 

3. Pull the outboard side of the rear lamp unit rear
ward far enough to unsnap the two ball studs on 
the outboard side of the lamp housing from the two 
plastic grommet clips (2) in the outer box side 
panel (3). 

8194dc1e 
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4. Pull the lamp away from the vehicle far enough to 
access and disconnect the two wire harness con
nectors (3) from the two bulb sockets (2 and 4) on 
the back of the lamp housing. 

5. Remove the lamp from the lamp opening of the 
outer box side panel. 

INSTALLATION 

BULB - CAB AND CHASSIS 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 

NOTE: The rear lamp unit contains two bulbs: th, parklturn slgnallbrake/license plate, and the backup. The 
service procedures for each bulb are the same, only the bulb sizes and types may differ. 

1. Align the base of the backup lamp bulb (4), or the 
park/tum signallbrake/license plate lamp bulb (7) 
with its socket (3) or (6), 

2. Push the bulb straight into the socket until the base 
is firmly seated. then rotate the bulb clockwise 
about 30 degrees to lock it into place. 

3. Position the lens (2) to the rear lamp unit housing 
(5). 

4. Install and tighten the four screws (1) that secure 
the lens to the housing. Tighten the screws to 2 
N·m (20 in. Ibs.). 

5. Reconnect the battery negative cable. 

81375188 
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LAMP - CAB AND CHASSIS 
1. Feed the pigtail wire and connector (2) of the rear 

lamp unit (4) through the lamp mounting bracket 
and position the lamp studs (3) through the mount
ing holes in the bracket. 

2. For the left side lamp only, position the license 
plate mounting bracket (6) onto the rear lamp unit 
studs. 

3. Install and tighten the two nuts {1} that secure the 
rear lamp unit housing to the mounting bracket. 
Tighten the nuts to 5 N·m (47 in. Ibs.). 

4. Reconnect the rear lamp unit pigtail wire connector 
to the chassis wire harness connector for the rear 
lamp. 

5. Engage the rear lamp connector retainer into the 
rear frame rail. 

6. Reconnect the battery negative cable. 

BULB - PICK-UP 

813c9df4 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 

NOTE: The rear lamp unit contains two bulbs: 
park/stoplturn signal/side marker and backup. The 
service procedures for each bulb are the same, 
only the bulb sizes and types may differ. 

1. Align the base of the bulb with the park/stop/turn 
signal/side marker (2) or the backup (4) bulb 
socket. 

2. Push the bulb straight into the socket until the base 
is firmly seated. 

3. Align the socket and bulb with the keyed opening 
on the back of the rear lamp unit housing (1). 

4. Insert the socket and bulb into the housing until the 
socket is firmly seated. 

5. Rotate the socket clockw'lse about 30 degrees to 
lock it into place. 

6. Reconnect the wire harness connector (3) to the 
socket. 

7. Reinstall the rear lamp unit onto the end of the quarter panel. (Refer to 8 - ELECTRICAULAMPS/UGHTING 
EXTERIOR/REAR LAMP INSTALLATION - PICK-UP). 

8. Reconnect the battery negative cable. 
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LAMP - PICK-UP 
1. Check to be certain that the two plastic grommet 

clips (2) are in good condition and properly 
installed in the outer box side panel (3). 

2. Position the rear lamp unit (5) to the lamp opening 
of the outer box side panel. 

3. Reconnect the two wire harness connectors (4) to 
the two bulb sockets on the back of the lamp hous
ing. 

4. Align the two ball studs on the outboard side of the 
rear lamp housing with the two plastiC grommets in 
the outer box side pane I. 

5. Using hand pressure, push firmly and evenly on 
the outboard side of the lamp until both ball studs 
snap into the plastic grommet clips. 

6. Install and tighten the two screws (1) that secure 
the rear lamp unit to the side jamb of the tailgate 
opening. Tighten the screws to 2 N·m (19 in. Ibs.). 

7. Reconnect the battery negative cable. 
8194dcle 
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TRAILER TOW CONNECTOR 

REMOVAL 
1. Disconnect and isolate the battery negative cable. 

2. Reach behind the center of the rear bumper to 
access and disconnect the connector (2) of the 
body wire harness from the 7-way trailer tow con
nector (1). 

3. Remove the four screws (3) that secure the 7 -way 
trailer tow connector (2) to the tapping plate (4) 
behind the rear bumper. 

4. Remove the 7 -way trailer tow connector from the 
face of the rear bumper and the tapping plate from 
behind the rear bumper. 

813d49aa 
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INSTALLATION 
1. Position the 7-way trailer tow connector (2) into the 

mounting hole on the face of the rear bumper (1). 

2. Position the tapping plate (4) over the 7 -way trailer 
tow connector on the back of the rear bumper. 

3. Install and tighten the four screws (3) that secure 
the 7 -way trailer tow connector to the tapping plate. 
lighten the screws to 2 N·m (17 in. Ibs.). 

4. Reach behind the center of the rear bumper to 
access and reconnect the connector (2) of the 
body wire harness to the 7 -way trailer tow connec
tor (1), 

5. Reconnect the battery negative cable. 

81ld49aa 
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WIRING-TRAILER TOW 

DESCRIPTION 

The rear body wire harness on the rear frame (1) of 
all vehicles is equipped with a take out with a stan
dard, light-duty 4-pin trailer tow connector (2) that is 
secured to the top of the trailer hitch platform (4) 
behind the rear bumper. Vehicles equipped with an 
optional factory-installed trailer towing package have a 
second take out with a connector (3) that plugs into a 
receptacle in the back of a heavy duty, sealed, 7-pin 
trailer tow connector that is located near the center of 
the rear bumper. 

Vehicles equipped with the trailer tow package also 
include an electric trailer brake wiring provision that 
terminates at a connector located on top of the large 
body harness connection under the instrument panel 
to the left of the brake pedal, as well as an electric 
trailer brake pigtail harness and an instruction card (1) 
that are stored in the glove box (2) when the vehicle is 
shipped from the factory. 

Refer to the appropriate wiring information. The wiring 
information includes wiring diagrams, proper wire and 
connector repair procedures, further details on wire 
harness routing and retention, as well as pin-out and 
location views for the various wire harness connec
tors, splices and grounds. 

OPERATION 

813d3fbc 

The standard 4-pin trailer tow connector contains the following vehicle circuits: park/tail lamps, left stop/turn lamp, 
right stop/turn lamp, and ground. The optional trailer towing package 7-way connector contains the same circuits as 
the 4-pin connector plus the following additional circuits: backup lamp, trailer battery and electric brake. 

If an aftermarket electric brake controller is used, the electric brake pigtail harness supplied will make installation 
easier. The connection (bl~Je 4-way connector) for the harness is located under the instrument panel to the left of 
the brake pedal on top of the large body harness connection. Refer to the appropriate wiring information. 

The battery line of this harness may be used to charge the trailer battery. However, a battery isolation unit is not 
supplied and the trailer battery may discharge the vehicle battery while the engine is not running. The battery line 
is protected by a fuse or a circuit breaker. Refer to the owner's manual in the vehicle glove box for type, location, 
and ampere rating of the fuse or circuit breaker. 

The trailer tow connectors as well as the hard wired inputs and outputs of the connectors may be diagnosed using 
conventional diagnostic tools and procedures. Refer to the appropriate wiring information. 



TURN SIGNAL CANCEL CAM 

DESCRIPTION 
The turn signal cancel cam (3) is concealed within the 
steering column. The turn signal cancel cam consists 
of two lobes on a molded plastic ring that is snapped 
into the lower hub of the clockspring rotor. The clock
spring mechanism provides turn signal cancellation as 
well as a constant electrical connection between the 
horn switch, driver airbag, speed control switches, and 
remote radio switches on the steering wheel and the 
instrument panel wire harness on the steering column. 
The housing of the clockspring (2) is secured to the 
multi-function switch mounting housing on the steering 
column and remains stationary. The rotor of the clock
spring, including the turn signal cancel cam lobes 
rotate with the steering wheel. 

The turn signal cancel cam is serviced as a unit with 
the clockspring and cannot be repaired. If ineffective 
or damaged, the entire clockspring unit must be 
replaced. (Refer to 8 - ELECTRICAURESTRAINTS/CLOCKSPRING - REMOVAL). 

OPERArlON 

80d40dbO 

When the multi-function switch control stalk is moved to a latched turn signal position. a turn signal cancel actuator 
is extended from the inside surface of the switch housing toward the turn signal cancel cam. As the steering wheel 
is rotated to complete the turn, one of the two cam lobes will contact the actuator, automatically cancelling the turn 
signal event and releasing the latched multi-function switch control stalk to the neutral (OFF) position. 
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LAMP-UNDERHOOD 

REMOVAL 

LAMP 
1. Disconnect and isolate the battery negative cable. 

2. Disconnect the headlamp and dash jumper harness 
connector (2) from the underhood lamp (3) connec
tor receptacle. 

3. Remove the screw (4) that secures the underhood 
lamp mounting bracket to the inner hood panel (1). 

4. Remove the underhood lamp and bracket from the 
inner hood panel as a unit. 

BULB 
1. Disconnect and isolate the battery negative cable. 

2. Insert a small flat bladed tool in the access slot 
between the underhood lamp housing (1) and the 
lamp lens (2). 

3. Gently pry the lens until it unsnaps from the lamp 
housing. 

CD 
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4. Depress the bulb holder (2) inward far enough to 
disengage the terminal loops (3) of the bulb (1) and 
remove the bulb from the lamp housing (4). 

INSTALLATION 

LAMP 
1. Position the underhood lamp and 'bracket (3) to the 

underside of the hood panel (1) as a unit. Be cer
tain that the locating tab (5) on the bracket is 
engaged into the locating hole in the hood inner 
panel. 

2. Install and tighten the screw (4) that secures the 
underhood lamp mounting bracket to the inner 
hood panel. Tighten the screw to 5 N·m (45 in. 
Ibs.). 

3. Reconnect the head lamp and dash jumper harness 
connector (2) to the underhood lamp connector 
receptacle. 

4. Reconnect the battery negative cable. 

BULB 

BOadd414 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 
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1. Engage one of the terminal loops (3) of the bulb (1) 
over the bulb holder closest to the connector 
receptacle of the underhood lamp housing (4). 

2. Depress the other bulb holder (2) tnward far 
enough to engage the remaining bulb terminal 
loop. 

3. Position the lens (2) over the lamp housing and 
use hand pressure to press the lens firmly and 
evenly onto the housing until it snaps into place. 

4. Reconnect the battery negative cable. 

SOadd414 



DR ------- LAMPS/LIGHTING - INTERIOR ~ ELECTRICAL DIAGNOSTICS 8L - 153 

LAMPS/LIGHTING • INTERIOR • ELECTRICAL DIAGNOSTICS 
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LAMPS/LIGHTING - INTERIOR - ELECTRICAL DIAGNOSTICS 

DIAGNOSIS AND TESTING 



DR LAMPS/LIGHTING .. INTERIOR • ELECTRICAL DIAGNOSTICS BL .. 155 

*DRIVER DOOR AJAR CIRCLIIT OPEN 
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Possible Causes 

OPEN (Z75/Z917) DRIVER DOOR AJAR SWITCH GROUND CIRCUIT 

OPEN (G7S) DRIVER DOOR AJAR SWITCH SENSE CIRCUIT 

OPEN DRIVER DOOR AJAR SWITCH 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. OPEN DRIVER DOOR AJAR SWITCH 

Disconnect the Driver Door Latch connector. 
Connect a jumper wire between the (G7S) Sense circuit and the (Z75/ 
Z917) Ground circuit. 
With the scan tool in Inputs/Outputs, read the DRV DOOR AJAR SW 
state. 

Does the scan tool display CLOSED? 

Yes »Replace the Driver Door Latch. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 2 

2. OPEN (Z751Z917) DRIVER DOOR AJAR SWITCH GROUND CIRCUIT 

Using a 12-volt Test Light connected to 12-volts, test the (Z75/Z917) 
Ground circuit in the Door Latch connector. 

Does the test light illuminate brightly? 

Yes »Go To 3 
No »Repair the (Z75/Z917) Driver Door Ajar Switch Ground cir-

cuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

~. 
~ ~ 

3 

LATCH.ooOR·OftJVER 

(POWER LOCKS) 

LATCH.QOOR-DRNER 

(POW'I!R LOCKS) 

813de6ac 
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3. OPEN (G7S) DRIVER DOOR AJAR SWITCH SENSE CIRCUIT 

Tum the ignition off. 
Disconnect the Instrument Cluster C3 harness connector. 
Measure the resistance of the (G75) Driver Door Ajar Switch Sense cir
cuit between the Instrument Cluster connector and the Door Latch con
nector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Instrument Cluster. 

No 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Repair the (G7S) Driver Door Ajar Switch Sense circuit for 
an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 • 
ELECTRICAUELECTRONIC CONTROL MODULES • 
STANDARD PROCEDURE) 

81380069 
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*DRIVER DOOR AJAR CIRCUIT SHORTED TO GROUND 
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For a complete wiring diagram Refer to Section 8W. 

LlTCH-IOOR ... IYU 
(POW EI LOCUI 

IUhU. 



DR ------- LAMPS/LIGHTING - INTERIOR - ELECTRICAL DIAGNOSTICS 8L - 159 

Possible Causes 

(G75) DRIVER DOOR AJAR SWITCH SENSE CIRCUIT SHORT TO GROUND 

DRIVER DOOR AJAR SWITCH 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. DRIVER DOOR AJAR SWITCH SHORT TO GROUND 

With the scan tool in Inputs/Outputs, read the DRV DOOR AJAR SW 
state. 

While monitoring the scan tool, disconnect the Driver Door Latch con
nector. 

Did the Switch State change from CLOSED to OPEN? 

Yes »Replace the Driver Door Latch. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 2 

2. (G7S) DRIVER DOOR AJAR SWITCH SENSE CIRCUIT SHORT TO GROUND 

Tum the ignition off. 

Disconnect the Instrument Cluster C3 harness connector. 

Using a 12-volt test light connected to 12-volts, probe the (G7S) Driver 
Door Ajar Switch Sense circuit and test for a short to ground. 
Turn the ignition on. 

Does the test light illuminate brightly? 

Yes »Repair the (G7S) Driver Door Ajar Switch Sense circuit for a 
short to ground. 

No 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 _ 
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Instrument Cluster. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 _ 
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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*LEFT REAR DOOR AJAR CIRCUIT OPEN 
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For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 

OPEN (Z79/917) LEFT REAR DOOR AJAR SWITCH GROUND CIRCUIT 

OPEN (G77) LEFT REAR DOOR AJAR SWITCH SENSE CIRCUIT 

OPEN LEFT REAR DOOR AJAR SWITCH 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. OPEN LEFT REAR DOOR AJAR SWITCH 

Disconnect the Left Rear Door Latch connector. 
Connect a jumper wire between the (G77) Sense circuit and the Ground 
circuit. 
With the scan tool in InputS/Outputs, read the L R DOOR AJAR SW 
state. 

Does the scan tool display CLOSED? 

Yes »Replace the Left Rear Door Latch. 
Perform BODY VERI FICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 2 

2. OPEN (Z791Z917) LEFT REAR DOOR AJAR SWITCH GROUND CIRCUIT 

Using a 12-volt Test Light connected to 12-volts, test the (279/Z917) 
Ground circuit in the Door Latch connector. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No »Repair the (Z791Z917) Left Rear Door Ajar Switch Ground 
circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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3. OPEN (Gn) lEFT REAR DOOR AJAR SWITCH SENSE CIRCUIT 

Turn the ignition off. 
Disconnect the Instrument Cluster C3 harness connector. 
Measure the resistance of the (G77) Left Rear Door Ajar Switch Sense 
circuit between the Instrument Cluster connector and the Door Latch 
connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Instrument Cluster. 

No 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Repair the (G77) Left Rear Door Ajar Switch Sense circuit 
for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

2 

813danS 
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·LEFT REAR DOOR AJAR CIRCLIIT SHORTED TO GROUND 
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For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 

(G77) LEFT REAR DOOR AJAR SWrTCH SENSE CIRCUIT SHORT TO GROUND 

LEFT REAR DOOR AJAR SWITCH 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. LEFT REAR DOOR AJAR SWITCH SHORT TO GROUND 

With the scan tool in Inputs/Outputs, read the L R DOOR AJAR SW 
state. 
While monitoring the scan tool, disconnect the Left Rear Door Latch 
connector. 

Did the Switch State change from CLOSED to OPEN? 

Yes »Replace the Left Rear Door Latch. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 2 
3 

2. (G77) LEFT REAR DOOR AJAR SWITCH SENSE CIRCUIT SHORT TO GROUND 

Turn the ignition off. 
Disconnect the Instrument Cluster C3 harness connector. 
Using a 12-volt test light connected to 12-vo(ts, probe the (G77) Left 
Rear Door Ajar Switch Sense circuit and test for a short to ground. 
Turn the ignition on. 

Does the lest light illuminate brightly? 

Yes »Repair the (G77) Left Rear Door Ajar Switch Sense circuit 

No 

for a short to ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTAONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Instrument Cluster. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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·PASSENGER DOOR AJAR CIRCLIIT OPEN 
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For a complete wiring diagram Refer to Section 8W. 

I1H.IU 



aL .. 1&& LAMPS/LIGHTING .. INTERIOR .. ELECTRICAL DIAGNOSTICS ------- DR 

Possible Causes 

OPEN (Z74/Z917) PASSENGER DOOR AJAR SWITCH GROUND CIRCUIT 

OPEN (G74) PASSENGER DOOR AJAR SWITCH SENSE CIRCUIT 

OPEN PASSENGER DOOR AJAR SWITCH 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. OPEN PASSENGER DOOR AJAR SWITCH 

Disconnect the Passenger Door Latch connector. 
Connect a jumper wire between the (G74) Sense circuit and the (2741 
2917) Ground circuit. 
With the scan tool in Inputs/Outputs, read the PASS DOOR AJAR SW 
state. 

Does the scan tool display CLOSED? 

Yes »Replace the Passenger Door Latch. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 2 

2. OPEN (Z741Z917) PASSENGER DOOR AJAR SWITCH GROUND CIRCUIT 

Using a 12-volt Test Light connected to 12-volts, test the (Z74/2917) 
Ground circuit in the Door Latch connector. 

Does the test light illuminate brightly? 

Yes »Go To 3 
No »Repair the (Z74/Z917) Passenger Door Ajar Switch Ground 

circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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3. OPEN (G74) PASSENGER DOOR AJAR SWITCH SENSE CIRCUit 

Turn the ignition off. 
Disconnect the Instrument Cluster C3 harness connector. 
Measure the resistance of the (G74) Passenger Door Ajar Switch Sense 
circuit between the Instrument Cluster connector and the Door Latch 
connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Instrument Cluster. 

No 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 • 
ELECTRICALJELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Repair the (G74) Passenger Door Ajar SWitch Sense circuit 
for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICALJELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

•• 

813de816 
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*PASSENGER DOOR AJAR CIRCUIT SHORTED TO GROUND 
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For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 

(G74) PASSENGER DOOR AJAR SWITCH SENSE CIRCUIT SHORT TO GROUND 

PASSENGER DOOR AJAR SWITCH 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. PASSENGER DOOR AJAR SWITCH SHORT TO GROUND 

With the scan tool in Inputs/Outputs, read the PASS DOOR AJAR SW 
state. 
While monitoring the scan tool, disconnect the Passenger Door Latch 
connector. 

Did the Switch State change from CLOSED to OPEN? 

Yes »Replace the Passenger Door Latch. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No » Go To 2 

BLACK 

2 

3 4 

LATCH~R~A88ENGER 

(POWER LOCKS) 

2. (G74) PASSENGER DOOR AJAR SWITCH SENSE CIRCUIT SHORT TO GROUND 

Turn the ignition off. 

Disconnect the Instrument Cluster C3 harness connector. 

Using a 12-volt test light connected to 12-volts, probe the (G74) Pas
senger Door Ajar Switch Sense circuit and test for a short to ground. 
Turn the ignition on. 

Does the test light illuminate brightly? 

Yes »Repair the (G74) Passenger Door Ajar Switch Sense circuit 

No 

for a short to ground. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Instrument Cluster. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

LATCH-OOOR.f>AS8£MOER 

(POWER LOCK8) 
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*RIGHT REAR DOOR AJAR CIRCUIT OPEN 
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For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 

OPEN (Z72) RIGHT REAR DOOR AJAR SWITCH GROUND CIRCUIT 

OPEN (G76) RIGHT REAR DOOR AJAR SWITCH SENSE CIRCUIT 

OPEN RIGHT REAR DOOR AJAR SWITCH 

INSTRUMENT CLUSTER 

Diagnostic Test 

1 . OPEN RIGHT REAR DOOR AJAR SWITCH 

Disconnect the Right Rear Door Latch connector. 
Connect a jumper wire between the (G76) Sense circuit and the (Z72) 
Ground circuit. 
With the scan tool in Inputs/Outputs, read the R R DOOR AJAR SW 
state. 

Does the scan tool display CLOSED? 

Yes »Replace the Right Rear Door Latch. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 2 

2. OPEN (Z72) RIGHT REAR DOOR AJAR SWITCH GROUND CIRCUIT 

Using a 12-volt Test Light connected to 12-volts, test the (Z72) Ground 
circuit in the Door' Latch connector. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No »Repair the (Z72) Right Rear Door Ajar Switch Ground circuit 
for an open. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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3. OPEN (G76) RIGHT REAR DOOR AJAR SWITCH SENSE CIRCUIT 

Disconnect the Instrument Cluster C3 harness connector. 
Measure the resistance of the (G76) Right Rear Door Ajar Switch Sense 
circuit between the Instrument Cluster connector and the Door Latch 
connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Instrument Cluster. 

No 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Repair the (G76) Right Rear Door Ajar Switch Sense circuit 
for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) ClUS'Jl!ItCS 

813de9Of 



DR LAMPS/LIGHTING - INTERIOR - ELECTRICAL DIAGNOSTICS al • 173 

"'RIGHT REAR DOOR AJAR CIRCUIT SHORTED TO GROUND 
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For a complete wiring diagram Refer to Section 8W. 
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. Possible Causes 

(G76) RIGHT REAR DOOR AJAR SWITCH SENSE CIRCUIT SHORT TO GROUND 

RIGHT REAR DOOR AJAR SWITCH 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. RIGHT REAR DOOR AJAR SWITCH SHORT TO GROUND 

With the scan toor in InputS/Outputs, read the R R DOOR AJAR SW 
state. 
While monitoring the scan tool, disconnect the Right Rear Door Latch 
connector. 

Did the Switch State change from CLOSED to OPEN? 

Ves »Replace the Right Rear Door Ajar Switch. 
Periorm BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 2 

3 

2. (G76) RIGHT REAR DOOR AJAR SWITCH SENSE CIRCUIT SHORT TO GROUND 

Disconnect the Instrument Cluster C3 harness connector. 
Using a 12-volt test light connected to 12-volts, probe the (G76) Right 
Rear Door Ajar Switch Sense circuit and test for a short to ground. 

Does the test light illuminate brightly? 

Ves »Repair the (G76) Right Rear Door Ajar Switch Sense circuit 

No 

for a short to ground. 
Periorm BODY VERIFICATION TEST - VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Instrument Cluster. 
Periorm BODY VERIFICATION TEST - VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B1623-GLOVEBOX LAMP CONTROL CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
• When the Glove Box Lamp is activated. 

• Set Condition: 
• When the CCN detects the Glove Box Lamp control circuit low. 

Possible Causes 

(M228) GLOVE BOX LAMP CONTROL CIRCUIT LOW 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all CCN DTC's. 
Turn the Glove Box lamps on. 
With the Scan Tool, read the DTC information. 

Does the Scan Tool read: B1623-GLOVEBOX LAMP CONTROL CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON~ 
TROL MODULES - STANDARD PROCEDURE) 

2. INSTRUMENT CLUSTER 

Turn the ignition off. 
Disconnect the Glovebox Lamp Switch harness connector. 
Disconnect the Instrument Cluster C1 harness connector. 
Measure the resistance of the (M228) Glovebox Lamp Output circuit to 
ground. 

Is the resistance below 5.0 ohms? 

Yes »Repair short to ground on the (M228) Glovebox Lamp Con-
trol circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Replace the Instrument Cluster in accordance with the ser-
vice information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B161B-COURTESY/DOME LAMP CONTROL CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
• When the Courtesy/Dome Lamps are activated. 
• Set Condition: 
• When the CCN detects a low condition on the Courtesy/Dome Lamp Control circuit. 

Possible Causes 

(M20) COURTESY/DOME LAMP CONTROL CIRCUIT LOW 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all CCN DTC's. 
Turn the Dome Lamps on. 
With the Scan Tool, read the DTC information. 

Does the Scan Tool read: B161B-COURTESV/DOME LAMP CONTROL CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. 
Inspect the related wiring for a possible intermittent condition. 
Look for any chafed, pierced, pinched, or partiatly broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. INSTRUMENT CLUSTER/OUTPUT CIRCUIT SHORT TO GROUND 

Turn the ignition on. 
Disconnect the Dome/Courtesy Lamp harness connectors. 
Disconnect the Instrument Cluster C1 connector. 
Measure the resistance of the (M20) Courtesy Lamp Output circuit to 
ground. 

Is the resistance below 5.0 ohms? 

Yes »Repair short to ground on the (M20) Courtesy lamp Output 
circuit. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES
STANDARD PROCEDURE) 

No »Replace the Instrument Cluster in accordance with the ser-
vice information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

.~ _a. 3 -II~ 
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DR ___ ----- LAMPS/LIGHTING- . INTERIOR .. ELECTRICAL DIAGNOSTICS al .. 179 

B169C-CARGO LAMP SWITCH STUCK 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
• With the Cargo Lamps on. 
• Set Condition: 
• When the CCN detects a low condition on the Cargo Lamp Return circuit. 

Possible Causes 

CARGO LAMP SWITCH 

(L914) CARGO LAMP SWITCH SIGNAL CIRCUIT SHORT TO GROUND 

(L914) CARGO LAMP SWITCH SIGNAL CIRCUIT SHORTED TO (Z407) GROUND CIRCUIT 

INSTRUMENT CLUSTER 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

With the scan toolt record and erase DTC's 
Operate the Fog Lamp Switch several times. 
Turn the ignition on and wait 30 seconds. 
With the scan tool, read DTC's. 

Does the scan tool display: B169C CARGO LAMP SWITCH STUCK? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES· STANDARD PROCEDURE). 

2. HEAD LAMP SWITCH SHORTED 

With the scan tool, erase DTC's. 
Disconnect the Headlamp Switch connector. 
With the scan tool, read DTC's. 

Does the scan tool display: B169C CARGO LAMP SWITCH STUCK? 

No »Replace the Headlamp Switch in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

Yes »Go To 3 



DR --------lAMPS/liGHTING - INTERIOR· ELECTRICAL DIAGNOSTICS 8l .. 181 

CARGO LAMP SWITCH RETURN CIRCUIT SHORT TO GROUND 

Turn the ignition off. 
Disconnect the Cluster C3 harness connector. 
Measure the resistance between ground and the (L914) Cargo Lamp 
Switch Return circuit. 

Is the resistance below 5 ohms? 

Yes »Repair the (L914) Cargo Lamp Switch Return circuit for a 
short to ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE). 

No »Go To 4 

ClUSTERCl 

4. (L914) CARGO LAMP SWITCH RETURN CIRCUIT SHORT TO (Z407) GROUND CIRCUIT 

Turn the ignition off. 
Disconnect the Cluster C3 harness connector. 
Disconnect the Headlamp harness connector. 
Measure the resistance between the (L914) Cargo Lamp Switch Return 
circuit and the (2407) Ground circuit. 

Is the resistance below 5 ohms? 

Yes »Repair the (L914) Cargo Lamp Switch Return circuit for a 
short to the (Z407) ground circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE). 

No »Replace the Instrument Cluster. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE). 
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B1627-CARGO LAMP CONTROL CIRCUIT LOW 
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Possible Causes 

HEADLAMP SWITCH 

(~914) CARGO LAMP SWITCH SfGNAl CIRCUIT 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. INTERMITTENT .CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all CCN DTC's. 
Turn the Cargo Lamps on. 
With the Scan Tool, read the DTC information. 

Does the Scan Tool read: B1627-CARGO LAMP CONTROL CIRCUIT LOW? 

Yes .» Go To 2 

No »The condition that caused the symptom 'Is currently not present 'Inspect the related wiring for a possible 
intermittent condition. Look for any chafed. pierced, pinched. 01' partially broken wires. 
Perform the BODY VERtFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. HEADLAMP SWITCH 

Disconnect the Headlamp Switch connector. 
Tum the ignition on. 

Measure the voltage on the (l914) Cargo Lamp Switch Signal circuit. 

Does the volt meter display 5.0 volts? 

Yes »Replace the Headlamp Switch 

No 

Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ElECTRICAUELECTRONIC CONTROL MODULES • 
STANDARD PROCEDURE) 

» Go To 3 5 
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3. INSTRUMENT CLUSTER 

Turn the ignition off. 
Disconnect the Headlamp Switch connector. 
Disconnect the Instrument Cluster C3 harness connector. 
Measure the resistance of the (L914) Cargo Lamp Switch Signal circuit 
to ground. 

Is the resistance below 5.0 ohms? 

Yes »Repair short to ground on the (L914) Cargo Lamp Switch 

No 

Signal circuit. 
Perform the BODY VERIFICATION TEST VER - 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES
STANDARD PROCEDURE) 

» Replace the Instrument Cluster in accordance with the ser
vice information. 
Perform the BODY VERIFICATION TEST VER - 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES
STANDARD PROCEDURE) 
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B1629-CARGO LAMP CONTROL CIRCUIT OPEN 
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• When Monitored: 
• With the Cargo Lamps activated 
• Set Condition: 
• The CCN detects the Cargo Lamp Driver circuit is open. 

Possible Causes 

HEADLAMP SWrTCH 

(L914) CARGO LAMP SWITCH SIGNAL CIRCUIT OPEN 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool. clear all CCN DTC's. 
Turn the Cargo Lamps on. 
With the Scan Tool, read the DTC information. 

Does the SCan Tool read: B1629-CARGO LAMP CONTROL CIRCUIT OPEN? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed. pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. HEADLAMP SWITCH 

Disconnect the Headlamp Switch connector. 
Turn the ignition on. 
Measure the voltage on the (L914) Cargo Lamp Driver circuit. 

Does the Volt Meter display 5.0 volts? 

Yes »Replace the Headlamp Switch. 
Perform the BODY VERIFICATION TEST VER - 1. (Refer 
to 8 - ELECTRICAUELECTRONfC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 3 
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3. INSTRUMENT CLUSTER 

Turn the ignition off. 
Disconnect the Instrument Cluster C3 harness connector. 
Measure the resistance of the (L914) Cargo Lamp Switch Signal circuit. 

Is the resistance below 5.0 ohms? 

Ves »Replace the Instrument Cluster in accordance with the ser-
vice information. 
Periorm the BODY VERIFICATION TEST VER - 1. (Refer 
to 8· ELECTRICAUELECTRONIC CONTROL MODULES
STANDARD PROCEDURE) 

No »Repair open in the (L914) Cargo Lamp Switch Signal circuit. 
Perform the BODY VERIFICATION TEST VER - 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

CLUI!lTERC3 81686853 
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LAMPS/LIGHTING -INTERIOR 
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LAMPS/LIGH-rING - INTERIOR 

DESCRIPTION 

816116f2 

The interior lighting system for this vehicle includes incandescent lighting on two separate circuits: the dome/cour
tesy lamp circuit and the panel lamps dimmer circuit. The lamps on the dome/courtesy circuit include: 

• Cargo Lamps (7) - The standard equipment cargo lamps are integral to the Center High Mounted Stop Lamp 
(CHMSL) located on the roof rear header above the rear glass on the back of the cab. One cargo lamp bulb 
is behind a clear lens on each outboard side of the center red lens of the CHMSL. The cargo lamps are 
manually activated or deactivated by depressing the momentary cargo lamps push button of the headlamp 
switch on the instrument panel to illuminate the cargo area of the pick-up box. 

• Center DomelReading Lamp (Mega Cab Only) (4) - Mega cab has a center dome/reading lamp that is cen
tered in the headliner just rearward of the front seat back. The center dome/reading lamp includes two bulbs 
and is switched by the door ajar switches or the interior lighting thumbwheel of the head lamp switch, but also 
includes two integral push button actuated switches. 

• Front Dome or Dome/Reading Lamp (Standard Cab Except Overhead Console) (6) - On standard cab the 
dome lamp is centered in the headliner near the back of the cab. The standard (base) dome lamp has a single 
bulb and is switched by the door ajar switches or the interior lighting thumbwheel of the headlamp switch. The 
optional dome/reading lamp is mounted in the same location but includes an integral switch that is actuated by 
depressing the lamp lens. 

• Front Dome/Reading Lamps (Overhead Console) (5) - In vehicles equipped with an optional overhead con
sole there are two dome/reading lamps that are integral to the overhead console, which is centered in the 
headliner near the windshield header. The overhead console lamps are switched by the door ajar switches or 
the interior lighting thumbwheel of the headlamp switch, but also have switches that are individually actuated 
by depressing their respective lamp lenses. 

• Front Dome or Dome/Reading Lamp (Quad Cab/Mega Cab Except Overhead Console) (5) - On quad cab 
or mega cab the front dome lamp is centered in the headliner near the windshield header. The standard (base) 
dome lamp has a single bulb and is switched by the door ajar switches or the interior lighting thumbwheel of 
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the headlamp switch. The optional domelreading lamp is mounted in the same location but also includes an 
integral switch that ;s actuated by depressing the lamp lens. 

• Glove Box Lamp (2) - An optional glove box lamp with an integral switch is located at the upper right corner 
of the instrument panel glove box opening and illuminates whenever the glove box is opened. 

• Rear Dome or Dome/Reading Lamp (Quad CablMega Cab Only) (6) - The rear dome lamp on quad cab 
and mega cab includes a single bulb and is switched by the door ajar switches or the interior lighting thum
bwheel of the headlamp switch. This lamp is centered in the headliner near the back of the cab. The optional 
dome/reading lamp is mounted in the same location but includes an integral switch that is actuated by 
depressing the lamp lens. 

• Vanity Lamps (3) - An optional single intensity vanity lamp is located on one side of a covered mirror on both 
the right and left sun visors, and is controlled by an integral vanity mirror cover-actuated switch. 

Most controls on the instrument panel and elsewhere in the interior of the vehicle are illuminated by the panel lamps 
dimmer circuit for night visibility. Some have miniature incandescent bulbs or Light-Emitting Diode (LED) units that 
are soldered to internal circuit boards and are not serviceable. The replaceable incandescent bulbs or bulb/bulb 
holder units on the panel lamps dimmer circuits in this vehicle include: 

• Center Bezel Lamp (1) - An optional center bezel lamp with a replaceable bulb is located on the underside of 
the instrument panel center bezel to illuminate the center console forward storage bin and cup holders. 

• Compass Mini .. Trip Control Illumination Lamps - The optional Compass Mini-Trip Computer (CMTC) has up 
to three replaceable bulb/bulb holder units to illuminate its controls. 

• Electronic Vehicle Information Center Control Illumination Lamps - The optional Electronic Vehicle Infor
mation Center (EVIC) has up to four replaceable bulb/bulb holder units to illuminate its controls. 

• Heater-Air Conditioner Control Illumination Lamps - The single zone heater-air conditioner control panel 
has up to three replaceable bulb/bUlb holder units to illuminate its controls. The illumination provisions for the 
dual zone heater-air conditioner control panel are not serviceable. 

Other components of the interior lighting system for this vehicle include: 
• Door Ajar Switches - A door ajar switch is integral to the door latch mechanism of each front and rear door. 
• Headlamp Switch - A headlamp switch is located on the left side of the instrument panel, below and outboard 

of the steering column. The headlamp switch includes a vertical thumbwheel for selecting the panel lamps 
dimming level and for interior lighting control. A PARADE position of the thumb'wheel illuminates all Vacuum 
Fluorescent Display (VFD) units at full brightness for visibility when driving in daylight with the exterior lighting 
turned ON. There are also detent positions to turn ON all interior courtesy lighting, and a DEFEAT position that 
overrides door ajar switch control of interior lighting. (Refer to 8 - ELECTRICAULAMPS/LIGHTING ~ EXTERI
ORIHEADLAMP SWITCH - DESCRIPTION). 

• Instrument Cluster - The ElectroMechanical Instrument Cluster (EMIC) is also known as the Cab Compart
ment Node (CCN) in this vehicle. The EMIC/CCN is located in the instrument panel above the steering column 
opening, directly in front of the driver. (Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER - DESCRIPTION). 

Hard wired circuitry connects the interior lighting system components to the electrical system of the vehicle. These 
hard wired circuits are integral to several wire harnesses, which are routed throughout the vehicle and retained by 
many different methods. These circuits may be connected to each other, to the vehicle electrical system and to the 
interior lighting components through the use of a combination of soldered splices, splice block connectors, and 
many different types of wire harness terminal connectors and insulators. Refer to the appropriate wiring information. 
The wiring information includes wiring diagrams, proper wire and connector repair procedures, further details on wi re 
harness routing and retention, as well as pin-out and location views for the various wire harness connectors, splices 
and grounds. 

OPERATION 
The lamps of the interior lighting system can be divided into two general classifications based upon the circuit that 
controls their operation: The courtesy lamp circuit, or the panel/amps dimmer circuit. The optional center bezel lamp 
is actually controlled by a park lamps output of the Totally Integrated Power Module (TIPM), which energizes this 
circuit at a fixed intensity whenever the exterior lighting is illuminated. Following are paragraphs that briefly describe 
the operation of each of these interior lighting circuits. 

The lamps and the hard wired circuits between components related to the interior lighting system may be diagnosed 
using conventional diagnostic tools and procedures. Refer to the appropriate wiring information. The wiring informa
tion includes wiring diagrams, proper wire and connector repair procedures, details of wire harness routing and 
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retention. connector pin-out information and location views for the various wire harness connectors, splices and 
grounds, 
However, conventional diagnostic methods will not prove conclusive in the diagnosis of the interior lighting system or 
the electronic controls or communication between modules and other devices that provide some features of the 
interior lighting system. The most reliable, efficient, and accurate means to diagnose the interior lighting system or 
the electronic controls and communication related to interior lighting system operation requires the use of a diag
nostic scan tool. Refer to the appropriate diagnostic information. 

COURTESY LAMP CIRCUIT 
Depending upon the selected vehicle options the courtesy lamp circuit may include the dome and dome/reading 
lamps located in the headliner near the windshield, between the front and rear seating, the cargo lamps located 
near the center of the rear roof header. the glove box lamp in the top of the glove box opening in the instrument 
panel, and the vanity lamps located in the sun visors. The 'amps in the courtesy lamp circuit are provided with a 
path to ground at all times. The ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Compartment 
Node/CCN) controls the output of battery voltage for the courtesy lamps in this circuit based upon hard wired inputs 
from the door ajar switches, the headlamp switch and the ignition switch. 

After all of the ajar switch inputs to the EMIC transition to open, the EMIC will keep the courtesy lamps illuminated 
for about 30 seconds, then fade the lamps to OFF (theater dimming) over about 3 seconds. The EMIC also provides 
courtesy lamp operation based upon a resistor multiplexed input from the vertical thumbwheel on the headlamp 
switch, and provides an illuminated entry feature in response to certain electronic message inputs received from the 
Sentry Key REmote Entry Module (SKREEM) (also known as the Wireless Control ModulelWCM) and the Occupant 
Restraint Controller (ORC) over the Controller Area Network (CAN) data bus. A resistor multiplexed courtesy lamp 
DEFEAT input from the vertical thumbwheel of the headlamp switch will cause the EMIC to override normal courtesy 
lamp operation based upon inputs from all of the ajar switches. 

For those lamps on the courtesy lamp circuit with independent switching such as the standard or optional mapl 
reading 'amps, the optional vanity lamps, and the glove box lamp the EMIC provides a battery voltage output to the 
switches through a separate circuit. The EMIC provides a battery saver (load shedding) feature for all courtesy 
lamps, which will automatically turn these lamps OFF if they are left ON for more than about 10 minutes with the 
ignition switch in the OFF position. 

PANEL LAMPS DIMMER CIRCUIT 
The panel lamps dimmer circuit actually includes several circuits. These circuits control the illumination and dimming 
level of the headlamp switch, the heater-air conditioner controls and the four-wheel drive selector switch. An lamps 
in the panel lamps dimmer circuits are provided a path to ground at all times through a hard wired ground circuit. 
These lamps illuminate based upon inputs to the EMIC from the rotary control knob and vertical thumbwheel of the 
headlamp switch. The control knob on the headlamp switch selects the exterior lights, while the thumbwheel selects 
the panel lamps intensity (dimming) level. 

When the exterior lighting is turned ON, the EMIC provides electronic dimming level messages to the radio and the 
Compass Mini-Trip Computer (CMTC) or Electronic Vehicle Information Center (EVIC) over the CAN data bus. The 
EMIC also supplies a 12-volt Pulse Width Modulated (PWM) output to all of the incandescent lamps through several 
panel lamps dimmer circuits. This shared PWM output synchronizes the selected illumination intensity level of an of 
the lamps in the panel lamps dimmer circuit. 

The radio and the CMTC or EVIC each use the dimming level messages to control the illumination intensity of both 
their Vacuum Fluorescent Display (VFD) units and their control lighting. In addition, when the thumbwheel of the 
headlamp switch is moved to the PARADE (or funeral) mode detent position, all of the VFD units are illuminated at 
their full intensity levels for increased visibility when the vehicle is driven during daylight hours with the exterior lights 
turned ON. The PARADE mode has no effect on the illumination intensity of incandescent pane1 lamps. 

WARNING 

WARNINGS - LAMPS/LIGHTING - INTERIOR 

WARNING: To avoid serious or fatal injury eye protection should be used when servicing any glass com
ponents. 
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CAUTION: Do not use bulbs with higher candle power than indicated in the Bulb Application table (Refer to 
8 - ELECTRICAULAMPS/LiGHTING - INTERIOR - SPECIFICATIONS). In addition, do not use fuses, circuit 
breakers or relays having greater amperage value than indicated on the fuse panel or in the Owner's Man
ual. Damage to lamps, lenses, wiring and other related electrical components can result. 

DIAGNOSIS AND TESTING 

LAMPS/LIGHTING - INTERIOR 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

NOTE: When diagnosing the interior lighting circuits, remember that high generator output can burn out 
bulbs rapidly and repeatedly; and, that dim or flickering bulbs can be caused by low generator output or 
poor battery condition. If one of these symptoms is a problem on the vehicle, be certain to diagnose the 
battery and charging system, then repair as necessary. 

NOTE: A good ground is necessary for proper lighting operation. If a lighting problem is being diagnosed 
that involves multiple symptoms, systems, or components, the problem can often be traced to a loose, cor
roded, or open ground. 

The hard wired circuits between components related to the operation of the interior lighting system may be diag
nosed using conventional diagnostic tools and procedures. Refer to the appropriate wiring information. The wiring 
information includes wiring diagrams, proper wire and connector repair procedures, details of wire harness routing 
and retention, connector pin-out information and location views for the various wire harness connectors, splices and 
grounds. 

However, conventional diagnostic methods will not prove conclusive in the diagnosis of the interior lighting system or 
the electronic controls or communication between modules and other devices that provide some features of the 
interior lighting system. The most reliable, efficient, and accurate means to diagnose the interior lighting system or 
the electronic controls and communication related to interior lighting system operation requires the use of a diag
nostic scan tool. Refer to the appropriate diagnostic information. 

COURTESY LAMP CIRCUIT 

CONDITION POSSIBLE CAUSES CORRECTION 

A SINGLE LAMP IN THE 1. Ineffective or missing bulb. 1. Test and replace the courtesy lamp bulb 
COURTESY LAMP CIRCUIT if required. 

DOES NOT ILLUMINATE 
2. Ineffective lamp switch. 2. Test and replace a dome lamp switch, 

dome/reading lamp switch, glove box lamp 
switch, or vanity lamp switch if required. 

3. Ineffective ground circuit. 3. Test and repair the open ground circuit if 
required. 

4. Ineffective feed circuit. 4. Test and repair the open feed circuit if 
required. 
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CONDITION POSSIBLE CAUSES CORRECTION 

ALL LAMPS IN THE 1. Ineffective or missing fuse. 1. Test and replace the fuse if required. 

COURTESY LAMP CIRCUIT 
2. Ineffective ground circuit. 2. Test and repair the open ground circuit if DO NOT ILLUMINATE 

required. 

3. Courtesy defeat feature 3. Turn courtesy DEFEAT feature OFF. 
turned ON. 

4. Ineffective courtesy lamp 4. Test and repair the courtesy lamp control 
control circuit. circuit if required. 

5. Ineffective headlamp switch. 5. Test and replace the headlamp switch if 
required. 

6. Ineffective EMIC inputs or 6. Use a diagnostic scan tool to test the 
outputs. EMIC inputs and outputs. Refer to the 

appropriate diagnostic information. 

A SINGLE LAMP IN THE 1. Ineffective lamp switch. 1. Test and replace a dome lamp switch, 
COURTESY LAMP CIRCUIT dome/reading lamp switch, glove box lamp 

DOES NOT EXTINGUISH switch, or vanity lamp switch if required. 

ALL LAMPS IN THE 1. Ineffective ajar switch. 1. Test and replace" a door ajar switch if 
COURTESY LAMP CIRCUIT required. 

DO NOT EXTINGUISH 2. Ineffective ajar switch sense 2. Test and repair the shorted ajar switch 
circuit. sense circuit if required. 

3. Ineffective EMIC inputs or 3. Use a diagnostic scan tool to test the 
outputs. EMIC inputs and outputs. Refer to the 

appropriate diagnostic information. 

PANEL LAMPS DIMMER CIRCUIT 

NOTE: As part of the exterior lighting failsafe feature, upon ignition ON all of the panel lamps dimmer circuit 
lamps will illuminate at full intensity and the exterior park lamps and headlamp low beams will illuminate 
regardless of the headlamp switch position if the instrument cluster cannot detect an input from the head
lamp switch, or if there is a loss of data bus communication. 

CONDITION POSSIBLE CAUSES CORRECTION 

A SINGLE LAMP DOES NOT 1. Ineffective or missing bulb. 1. Test and replace the lamp bulb if 
ILLUMINATE required. 

2. Ineffective ground circuit. 2. Test and repair the open lamp ground 
circuit if required. 

3. Ineffective feed circuit. 3. Test and repair the open lamp feed circuit 
if required. 

A SINGLE LAMP DOES NOT 1. Ineffective feed circuit. 1. Test and repair the shorted lamp feed 
EXTINGUISH circuit if required. 

ALL LAMPS DO NOT 1. Ineffective headlamp switch. 1. Test and replace the headlamp switch if 
ILLUMINATE required. 

2. Ineffective EMIC inputs or 2. Use a diagnostic scan tool to test the 
outputs. EMIC inputs and outputs. Refer to the 

appropriate diagnostic information. 

ALL LAMPS ILLUMINATE AT 1. Loss of data bus 1. Use a diagnostic scan tool to test the 
FULL INTENSITY AT IGNITION communication. data bus. Refer to the appropriate 

ON diagnostic information. 



8L - 194 LAMPS41GHTING - INTERIOR~~~~~~~~~~~~~~~DR 

SPECIFICATIONS 

LAMPS/LIGHTING - INTERIOR 

COURTESY LAMPS 

BULB APPLICATION TABLE _ 

LAMP BULB 

CARGO LAMP 912 

DOME LAMP (SINGLE, DUAL, NON-SWITCHED OR 
578 SWITCHED) 

FRONT DOME/READING WITH OVERHEAD 
212-2 

CONSOLE AND WITHOUT SUNROOF 

FRONT DOME/READING WITH OVERHEAD 
192 

CONSOLE AND WITH SUNROOF 

GLOVE BOX LAMP 194 

VANITY LAMP 37 

TORQUE SPECIFICATIONS 

DESCRIPTION N·m Ft. Lbs. In. Lbs. 

CHMSL Mounting Screws 2 - 20 

PANEL LAMPS 

BULB APPLICATION TABLE " 

LAMP BULB 

CENTER BEZEL LAMP . 37 

COMPASS MINI-TRIP COMPUTER (CMTC) CONTROL MOPAR® 04437661 

ELECTRONIC VEHICLE INFORMATION CENTER MOPAR® 04437661 

(EVIC) CONTROL 

AlC-HEAT CONTROL MOPAR® 05135537 M 
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CARGO LAMP 

REMOVAL 

NOTE: The Center High Mounted Stop Lamp (CHMSL) may house up to three bulbs. The center bulb is the 
CHMSL bulb and illuminates through a red lens, while on vehicles so equipped the two outboard bulbs are 
for the cargo lamps and illuminate through clear lenses. The bulb types and service procedures are iden
tical for all three of these bulbs. 

1. Disconnect and isolate the battery negative cable. 

2. Remove the two screws that secure the CHMSL to 
the rear cab roof header panel. 

3. Pull the CHMSL lens and housing (1) away from 
the header panel far enough to access the lamp 
wiring and bulb sockets on the back of the lamp. 

4. Firmly grasp either outboard socket (3) on the back 
of the lamp housing and rotate it counterclockwise 
about 30 degrees to unlock it. 

5. Pull the socket and bulb straight out from the 
keyed opening in the housing. 

6. Pull the base of the bulb (2) straight out of the 
socket. 

INSTALLATION 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the lamp, .the socket or the lamp wiring. 

NOTE: The Center High Mounted Stop Lamp (CHMSL) may house up to three bulbs. The center bulb is the 
CHMSL bulb and illuminates through a red lens, while on vehicles so equipped the two outboard bulbs are 
for the cargo lamps and illuminate through clear lenses. The bulb types and service procedures are iden
tical for all three of these bulbs. 

1. Align the base of the bulb (2) with the socket (3). 

2. Push the bulb straight into the socket until the base 
is firmly seated. 

3. Align the socket and bulb with either keyed out
board opening on the back of CHMSL housing (1). 

4. Insert the socket and bulb into the housing until the 
socket is firmly seated. 

5. Rotate the socket clockwise about 30 degrees to 
lock it into place. 

6. Position the CHMSL into the opening in the rear 
cab roof header panel. 

7. Install and tighten the two screws (passenger side 
first) that secure the CHMSL to the header panel. 
Tighten the screws to 2 N·m (20 in. Ibs.). 

8. Reconnect the battery negative cable. 
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CENTER BEZEL LAMP 

REMOVAL 

LAMP 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat bert tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

1. Disconnect and isolate the battery negative cable. 

2. The center bezel lamp unit (2) is located on the 
instrument panel center support structure (3), which 
forms the roof of the center floor console forward 
storage bin or cupholder compartment. Reach into 
the bin or compartment and use a small thin
bladed screwdriver to depress the lamp retaining 
latch on the end of the lamp housing nearest the 
lens. 

3. Pull the lamp down and toward the right to disen
gage the fixed retainer from the mounting hole. 

4. Disconnect the wire harness connector (1) from the 
lamp connector. 

5. Remove the lamp unit from the bin or 
compartment. 

BULB 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 
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1. Disconnect and isolate the battery negative cable. 

2. Remove the center bezel lamp unit (4) from the 
instrument panel center support structure. (Refer to 
8 - ELECTRlCAULAMPS/UGHTING - INTERIORI 
CENTER BEZEL LAMP - REMOVAL). 

3. Depress the latch tab (2) and slide the hood (1) off 
of the end of the lamp housing. 

4. Pull the base of the bulb (3) straight out of the bulb 
holder within the lamp housing. 

INSTALLATION 

LAMP 

8126daee 

8L - 197 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

1. Position the center bezel lamp unit (2) into the for
ward storage bin or cupholder compartment of the 
lower instrument panel support structure (3). 

2. Reconnect the wire harness connector (1) to the 
lamp connector. 

3. Engage the fixed retainer of the lamp with the left 
edge of the mounting hole in the instrument panel 
support structure. 

4. Push the right end of the lamp upward until the 
retaining latch snaps into the mounting hole. 

5. Reconnect the battery negative cable. 

BULB 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat bert tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 
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CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 

1. Align the base of the center bezel lamp bulb (3) 
with the bulb holder within the lamp housing (4). 

2. Push the bulb straight into the bulb holder until the 
base is firmly seated. 

3. Slide the hood (1) over the end of the lamp hous
ing until the latch tab (2) snaps into place. 

4. Reinstall the lamp unit into the instrument panel 
center support structure. (Refer to 8 - ELECTRI
CAULAMPS/UGHTING INTERIOR/CENTER 
BEZEL LAMP - INSTALLATION). 

5. Reconnect the battery negative cable. 

8126c1aee 
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LAMP-DOME 

REMOVAL 

DUAL LAMP - LAMP 
1. Disconnect and isolate the battery negative cable. 

2. Insert the tip of a small flat bladed screwdriver into 
the notch (3) between the lens (2) and the housing 
(1) on one side of the dome lamp unit. 

3. Gently pry the end of the lens downward until it 
unsnaps from the housing, 

4. Swing the lens downward until it is perpendicular to 
the housing. 

5. Pull the lens hinge/retainer end (4) of the housing 
downward slightly from the headliner, then slide the 
lowered end of the housing away from the mount
ing hole far enough to disengage the fixed retainer 
on the notched end from the headliner. 

6. Pull the lamp away from the headliner mounting 
hole far enough to disconnect the wire harness 
connector from the back of the lamp. 

7. Remove the tamp from the vehicle. 

DUAL LAMP - BULB 
1. Disconnect and isolate the battery negative cable. 

2. Remove the dome lamp (2) from the headliner. 
(Refer to 8 - ELECTRICAULAMPS/LIGHTING -
INTERIOR/DOME LAMP/DUAL LAMP 
REMOVAL). 

3. With the lamp lens (1) in the open position, care
fully unsn,ap the bulb (3) from the two bulb holders 
within the dome lamp housing. 

; 

SINGLE LAMp .. LAMP 

NOTE: There are two types of single lamp dome lamps available in this vehicle: one with a switch that is 
activated by depressing the lamp lens, and one without a switch. The bulb types and service procedures 
are identical for both of these lamps. 



8L-2DD LAMPS~IGHTING· INTERIOR~~~~~~~~~~~~~~~-DR 

1. Disconnect and isolate the battery negative cab/e. 

2. Insert the tip of a small flat bladed screwdriver into 
the notch (5) between the lens (2) and the housing 
(1) on one side of the dome lamp unit. 

3. Gently pry the end of the lens outward until it 
unsnaps from the housing. 

4. Swing the lens outward until it is perpendicular to 
the housing. 

S. Pull the lens hinge/retainer end (3) of the housing 
outward slightly from the headliner, then slide the 
exposed end of the housing away from the mount
ing hole far enough to disengage the fixed retainer 
(4) on the notched end from the headliner. 

6. Pull the lamp away from the headliner mounting 
hole far enough to access and disconnect the wire 
harness connector from the back of the lamp. 

1. Remove the lamp from the vehicle. 

SINGLE LAMP - BULB 

NOTE: There are two types of single lamp dome lamps available in this vehicle: one with a switch that is 
activated by depressing the lamp lens, and one without a switch. The bulb types and service procedures 
are identical for both of these lamps. 

1. Disconnect and isolate the battery negative cable. 

2. Insert the tip of a small flat-bladed screwdriver into 
the notch on one side of the dome lamp between 
the lens (4) and the lamp housing (1). 

3. Gently pry the notched edge of the lens downward 
until it unsnaps from the housing. 

4. Swing the notched end of the lens downward far 
enough to access the bulb (3). 

5. Carefully unsnap the bulb from the two bulb hold
ers within the dome lamp housing. 

81216a1d 
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INSTALLATION 

DUAL LAMP - LAMP 
1. Position the dome lamp unit {1} to the mounting 

hole in the headliner. 
2. Reconnect the wire harness connector to the con

nector on the back of the lamp. 

3. Insert the fixed retainer on the notched end (3) of 
the lamp housing up into one side of the mounting 
hole in the headliner. 

4. Slide the· notched end of the housing into the 
mounting hole far enough to engage the lens 
hinge/retainer (4) into the opposite side of the hole 
in the headliner. 

5. Gently and evenly press the lens hinge/retainer 
end of the lamp upward into the mounting hole until 
the bezel of the lamp housing is flush with the 
headliner. 

6. Swing the notched end of the lamp lens (2) up into 
position against the lamp housing. then press 
upward on the lens firmly and evenly until it snaps 
into the housing. 

7. Reconnect the battery negative cable. 

DUAL LAMP - BULB 

aL - 201 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 

1. With the dome lamp lens (1) in the open position. 
align the ends of the bulb (3) with the two bulb 
holders within the dome lamp housing (2). 

2. Carefully press the bulb firmly and evenly into the 
bulb holders until it snaps into place. 

3. Reinstall the lamp into the headliner. (Refer to 8 ~ 
ELECTRICAULAMPS/LIGHTING INTERIOR! 
DOME LAMP/DUAL LAMP - INSTALLATION). 

4. Reconnect the battery negative cable. 

SINGLE LAMP - LAMP 

NOTE: There are two types of single lamp dome lamps available in this vehicle: one with a switch that is 
activated by depressing the lamp lens, and one without a switch. The bulb types and service procedures 
are identical for both of these lamps. 
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1. Position the dome lamp unit (1) to th e mounting 
hole in the headliner. 

2. Reconnect the wire harness connector to the con
nector on the back of the lamp. 

3. Insert the fixed retainer on the notched end (4) of 
the lamp housing up into one side of the mounting 
hole in the headliner. 

4. Slide the notched end of the housing into the 
mounting hole far enough to engage the lens 
hinge/retainer (3) into the opposite side of the hole 
in the headliner. 

5. Gently and evenly press the lens hinge/retainer 
end of the lamp into the mounting hole until the 
bezel of the lamp housing is flush with the head
liner. 

6. Swing the notched end of the lamp lens (2) into 
position against the lamp housing, then press on 
the lens firmly and evenly until it snaps into the 
housing. 

7. Reconnect the battery negative cable. 

SINGLE LAMP - BULB 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 

NOTE: There are two types of single lamp dome lamps available in this vehicle: one with a switch that is 
activated by depressing the lamp lens, and one without a switch. The bulb types and service procedures 
are identical for both of these lamps. 

1. Align the ends of the bulb (3) with the two bulb 
holders within the dome lamp housing (1). 

2. Carefully press the bulb firmly and evenly into the 
bulb holders until it snaps into place. 

3. Swing the notched end of the lens (4) up into posi
tion against the housing. then press upward on the 
lens firmly and evenly until it snaps into the hous
ing. 

4. Reconnect the battery negative cable. 

61216a1d 
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DOOR AJAR SWITCH 

DESCRIPTION 
This vehicle has up to four door ajar switches, one for each door. Each switch is concealed within and integral to its 
respective door latch unit. The switches are momentary leaf contact-type units that are actuated by the mechanisms 
internal to the door latch. A short pigtail wire and connector on each door latch connects the door ajar switch to the 
vehicle electrical system through its respective door wire harness. 

The door ajar switches cannot be adjusted or repaired andt if ineffective or damaged, the door latch unit must be 
replaced. (Refer to 23 - BODY/DOOR· FRONT/LATCH - REMOVAL) or (Refer to 23 - BODY/DOOR - REAR! 
LATCH - REMOVAL). 

OPERATION 
The door ajar sWitches are actuated by the mechanisms internal to the door latch. When a door is closed and 
properly latched, its door ajar switch is an open circuit. When a door is open or only partially latched, the door ajar 
switch is a closed circuit. The door ajar switches are hard wired in series between a body ground and the Electro
Mechanical Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN). 

The EMIC reads the hard wired door ajar switch inputs through internal pull-ups, then uses these inputs to control 
many electronic functions and features of the vehicle. The EMIC also sends the proper electronic door ajar switch 
status messages to other electronic modules in the vehicle over the Controller Area Network (CAN) data bus. 

The door ajar switches as well as the hard wired inputs and outputs of the switches may be diagnosed using con
ventional diagnostic tools and procedures. Refer to the appropriate wiring information. 
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LAMP-GLOVE BOX 

REMOVAL 

BULB 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

1. Disconnect and isolate the battery negative cab'e. 

2. Open the glove box door. 

3. Reach through the window (3) in the instrument 
panel glove box opening (1) to access the bulb on 
the side of the glove box lamp and switch unit (2). 

4. Pull the base of the bulb straight out of the bufb 
holder. 

LAMP/SWITCH 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat bert tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to disCharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 



DR~~~~~~~~~~~~~~~~LAMPS/lIGHTING· INTERIOR Bl· 205 

1. Disconnect and isolate the battery negative cable. 

2. Open the glove box door. 

3. Reach through the window in the instrument panel 
(2) glove box opening behind the switch to access 
and depress the retaining latch on either side of 
the glove box lamp and switch unit (3). 

4. While holding the retaining latch depressed, push 
the glove box lamp and switch unit out through the 
mounting hole in the face of the instrument panel. 

5. Disconnect the wire harness connector (1) from the 
glove box lamp and switch. 

6. Remove the lamp and switch unit from the instru
ment panel. 

INSTALLATION 

BULB 

80dOf06a 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 

1. Reach through the window (3) in the instrument 
panel glove box opening (1) to align the base of 
the bulb with the bulb holder on the side of the 
glove box lamp and switch unit (2). 

2. Push the bulb straight into the bulb holder until the 
base is firmly seated. 

3. Close the glove box door. 

4. Reconnect the battery negative cable. 
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LAMP/SWITCH 

WARNING: To avoid serious or fatal Injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

1. Position the glove box lamp and switch unit (3) to 
the instrument panel (2) glove box opening. 

2. Reconnect the wire harness connector (1) to the 
lamp and switch unit. 

3. Feed the wire harness back through the switch 
mounting hole. 

4. Align the lamp and switch unit with the mounting 
hole in the instrument panel. 

5. Using hand pressure, push the lamp and switch 
unit firmly and evenly into the mounting hole until it 
is fully seated. 

6. Close the glove box door. 

7. Reconnect the battery negative cable. 

8OdOf06a 
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ILLllMINATION LAMP 

REMOVAL 

BULB - Ale-HEAT CONTROL 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

NOTE: There may be minor variations in the locations of the bulblbulb holder units on the back of the sin
gle zone AlC-heater controls as a result of various optional control units. However, the bulb types and ser
vice procedures are identical for each of these bulbs. The illumination provisions for the dual zone AlC
heater controls are NOT serviceable. 

1. Disconnect and isolate the battery negative cable. 

2. Remove the center bezel from the instrument 
panel. (Refer to 23 - BODY/INSTRUMENT PANEU 
INSTRUMENT PANEL CENTER BEZEL 
REMOVAL). 

3. Use a small thin-bladed screwdriver to rotate the 
bulb holder (2) counterclockwise about 30 degrees 
to unlock it from the keyed opening in the Ale
heater control (1) circuit board. 

4. Pull the bulb holder and bulb straight out of the cir
cuit board. 

BULB - CMTC CONTROL 

813d876b 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

NOTE: There are provisions for up to three bulb/bulb holder units on the Compass Mini-Trip Computer 
(CMTC) circuit board. The two outboard bulbs illuminate the CMTC push buttons, while the center bulb illu
minates the optional universal transmitter puSh buttons. Therefore, the center bulb location is only popu
lated on vehicles equipped with the optional universal transmitter. 
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1. Disconnect and isolate the battery negative cable. 

2. Remove the overhead console (1) from the head
liner. (Refer to 8 - ELECTRICAUOVERHEAD 
CONSOLE - REMOVAL). 

3. Use a small thin-bladed screwdriver to rotate the 
bulb holder (3) counterclockwise about 30 degrees 
to unlock it from the keyed opening in the Com
pass Mini-Trip Computer (CMTC) unit (2) circuit 
board. 

4. Pull the bulb hojder and bulb straight out of the cir
cuit board. 

BULB - EVIC CONTROL 

813d78fa 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

NOTE: There are provisions for up to four bulb/bulb holder units on the Electronic Vehicle Information Cen
ter (EVrC) circuit board. The two outboard bulbs illuminate the EVIC push buttons, while the two center 
bulbs illuminate the optional universal transmitter push buttons. Therefore, the center bulb locations are 
only populated on vehicles equipped with the optional universal transmitter. 

1. Disconnect and isolate the battery negative cable. 

2. Remove the overhead console (1) from the head
liner. (Refer to 8 - ELECTRICAUOVERHEAD 
CONSOLE - REMOVAL). 

3. Use a small thin-bladed screwdriver to rotate the 
bulb holder (3) counterclockwise about 30 degrees 
to unlock it from the keyed opening in the Elec
tronic Vehicle Information Center (EVIC) unit (2) 
circuit board. 

4. Pull the bulb holder and bulb straight out of the cir
cuit board. 
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INSTALLATION 

BULB - AlC-HEAT CONTRQL 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat bett tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 

NOTE: There may be minor variations in the locations of the bulb/bulb holder units on the back of the sin
gle zone AlC-heater controls as a result of various optional control units. However, the bulb types and ser
vice procedures are identical for each of these bulbs. The illumination provisions for the dual zone AlC
heater controls are NOT serviceable. 

1. Align the bulb holder and bulb (2) with the keyed 
opening in the circuit board of the NC-heater con
trol (1). 

2. Insert the bulb holder and bulb straight into the cir
cuit board until the bulb holder is firmly seated. 

3. Using a small thin-bladed screwdriver, rotate the 
bulb holder clockwise about 30 degrees on the cir
cuit board to lock it into place. 

4. Reinstall the center bezel onto the instrument 
panel. (Refer to 23 - BODY/INSTRUMENT PANEU 
INSTRUMENT PANEL CENTER BEZEL - INSTAL
LATION). 

5. Reconnect the battery negative cable. 

BULB - CMTC CONTROL 

813d876b 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 

NOTE: There are provisions for up to three bulb/bulb holder units on the Compass Mini-Trip Computer 
(CMTC) circuit board. The two outboard bulbs illuminate the CMTC push buttons, while the center bulb illu
minates the optional universal transmitter push buttons. Therefore, the center bulb location is only popu
lated on vehicles equipped with the optional universal transmitter. 
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1. Align the bulb holder and bulb (3) with the keyed 
opening in the circuit board of the Compass Mini
Trip Computer (CMTC) (2). 

2. Insert the bulb holder and bulb straight into the cir· 
cuit board until the bulb holder is firmly seated. 

3. Using a small thin-bladed screwdriver, rotate the 
bulb holder clockwise about 30 degrees on the cir· 
cuit board to lock it into place. 

4. Reinstall the overhead console (1) onto the head
liner. (Refer to 8 • ELECTRICAUOVERHEAD 
CONSOLE - INSTALLATION). 

5. Reconnect the battery negative cable. 

BULB - EVIC CONTROL 

813c178fa 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 

NOTE: There are provisions for up to four bulb/bulb holder units on the Electronic Vehicle Information Cen
ter (EVIC) circuit board. The two outboard bulbs illuminate the EVIC push buttons, while the two center 
bulbs illuminate the optional universal transmitter push buttons. Therefore, the center bulb locations are 
only populated on vehicles equipped with the optional universal transmitter. 

1. Align the bulb holder and bulb (3) with the keyed 
opening in the circuit board of the Electronic Vehi
cle Information Center (EVIC) (2). 

2. Insert the bulb holder and bulb straight into the cir
cuit board until the bulb holder is firmly seated. 

3. Using a small thin-bladed screwdriver, rotate the 
bulb holder clockwise about 30 degrees on the cir
cuit board to lock it into place. 

4. Reinstall the overhead console (1) onto the head
liner. (Refer to 8 • ELECTRICAUOVERHEAD 
CONSOLE· INSTALLATION). 

5. Reconnect the battery negative cable. 
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LAMP-READING 

REMOVAL 

BULB - WITH SUNROOF 

NOTE: On vehicles equipped with an optional overhead console the standard front dome lamp is replaced 
by two combination dome and reading lamps that are integral to the console housing. Each of these lamps 
is controlled by the door ajar switches on the courtesy lamp circuit, but also are independently controlled 
by a switch that is activated by depressing the lamp lens. The bulb types and service procedures are iden
tical for both of these lamps. 

NOTE: The overhead console reading lamp switches and bulb holders are serviced as a unit with the over
head console wire harness. 

1. Disconnect and isolate the battery negative cable. 

2. Remove the overhead console (3) from the head
liner. (Refer to 8 - ELECTRICAUOVERHEAD 
CONSOLE - REMOVAL). 

3. Firmly grasp the back of the reading lamp bulb 
socket (1) and unsnap it from the overhead con
sole lamp housing. 

4. Pull the socket and bulb (2) straight out from the 
keyed opening in the lamp housing. 

5. Pull the base of the bulb straight out of the socket. 

BULB - WITHOUT SUNROOF 

NOTE: On vehicles equipped with an optional overhead console the standard front dome lamp is replaced 
by two combination dome and reading lamps that are integral to the console housing. Each of these lamps 
is controlled by the door ajar switches on the courtesy lamp circuit, but also are independently controlled 
by a switch that is activated by depressing the lamp lens. The bulb types and service procedures are iden
tical for both of these lamps. 

NOTE: The overhead console reading lamp switches and bulb holders are serviced as a unit with the over
head console wire harness. 
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1. Disconnect and isolate the battery negative cable. 

2. Using a small thin-bladed screwdriver, gently pry 
between each side of the lamp lens and the over
head console housing (1) to unsnap the pivot tabs 
(3) on the lens from the pivots in the lamp housing. 

3. With the lens disengaged from both pivots, pull the 
front of the lens forward far enough to disengage 
the tab (2) on the rear edge of the lens from the 
slot in the rear of the overhead console lamp hous
ing. 

4. Remove the lens from the housing. 

5. Carefully unsnap the bulb (2) from the two bulb 
holders (1) within the overhead console lamp 
housing. 

INSTALLATION 

BULB - WITH SUNROOF 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 

NOTE: On vehicles equipped with an optional overhead console the standard front dome lamp is replaced 
by two combination dome and reading lamps that are integral to the console housing. Each of these lamps 
is controlled by the door ajar switches on the courtesy lamp circuit, but also are independently controlled 
by a switch that is activated by depressing the lamp lens. The bulb types and service procedures are iden
tical for both of these lamps. 

NOTE: The overhead console reading lamp switches and bulb holders are serviced as a unit with the over
head console wire harness. 
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1. Align the base of the overhead console reading 
lamp bulb (2) with the socket (1). 

2. Push the bulb straight into the socket until the base 
is firmly seated. 

3. Align the socket and bulb with the keyed opening 
on the back of lamp housing in the overhead con
sole. 

4. Insert the socket and bulb into the housing and 
press firmly on the back of the socket until it snaps 
into place and is firmly seated. 

5. Reinstall the overhead console onto the headliner. 
(Refer to 8 - ELECTRICAUOVERHEAD CONSOLE 
- INSTALLATION). 

6. Reconnect the battery negative cable. 

BULB - WITHOUT SUNROOF 

BL - 213 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 

NOTE: On vehicles equipped with an optional overhead console the standard front dome lamp is replaced 
by two combination dome and reading lamps that are integral to the console housing. Each of these lamps 
is controlled by the door ajar switches on the courtesy lamp circuit, but also are independently controlled 
by a switch that is activated by depressing the lamp lens. The bulb types and service procedures are iden
tical for both of these lamps. 

NOTE: The overhead console reading lamp switches and bulb holders are serviced as a unit with the over
head console wire harness. 

1. Align the ends of the bulb (2) with the two bulb 
holders (1) within the overhead console lamp hous-
ing. 

2. Carefully press the bulb firmly and evenly into the 
bulb holders until it snaps into place. 

(i! 
... \ 
\~- -

813d9448 
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3. Position the lens tab (2) into the slot in the rear of 
the overhead console (1) lamp housing. 

4. Align the pivot tabs (3) on each side of the lens 
with the pivots within the overhead console lamp 
housing. 

5. Press firmly and evenly on the lens over both pivot 
locations until both pivot tabs snap back onto the 
pivots within the housing. 

6. Reconnect the battery negative cable. 
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VANITY LAMP 

REMOVAL - BULB 

NOTE: Vehicles equipped with optional vanity lamps have a mirror with a single lamp that is integral to each 
sun visor. Each lamp is independently controlled by an integral switch that is automatically actuated by the 
mirror cover. The bulb types and service procedures are identical for each of these lamps. 

1. Disconnect and isolate the battery negative cable. 

2. Insert a small flat·bladed screwdriver on either side 
near the top or the bottom between the vanity lamp 
lens (2) and the lamp housing of the sun visor (1). 

3. Carefully pry the lens outward until it unsnaps from 
the lamp housing. 

4. Using small needle-nose pliers, carefully grasp the 
bulb (2) and pull the base out of the lamp socket. 

INSTALLATION - BULB 

8128d7c1 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 

NOTE: Vehicles equipped with optional vanity lamps have a mirror with a single lamp that is integral to each 
sun visor. Each lamp is independently controlled by an integral switch that is automatically actuated by the 
mirror cover. The bulb types and service procedures are identical for each of these lamps. 
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1. Using small needle-nose pliers, carefully grasp the 
vanity lamp bulb (2) and align the base of the bulb 
with the socket in the lamp housing of the sun visor 
(1 ). 

2. Push the bulb straight into the socket until the base 
is fully seated. 

3. Insert one tab on the top or the bottom of the lens 
(2) into the appropriate slot at the top or bottom of 
the lamp housing. 

4. Flex the lens far enough to engage the loose tab 
into its slot in the lamp housing. 

5. Reconnect the battery negative cable. 

8126d7c1 
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DIAGNOSIS AND TESTING 
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B1A32-UNIVERSAL GARAGE DOOR SWITCH 1 STUCK 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
With the ignition on . 

• Set Condition: 
The Electronic Overhead Module detects the UGDO switch in the closed position for more than 2 minutes. 

Possible Causes 

ELECTRONIC OVERHEAD MODULE 

Diagnostic Test 

1. REPLACE THE ELECTRONIC OVERHEAD MODULE 

When this code is set, the Electronic Overhead Module must be replaced. 

Repair 
Replace the Electronic Overhead Module in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B1A33-UNIVERSAL GARAGE DOOR SWITCH 2 STUCK 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the ignition on . 

• Set Condition: 
The Electronic Overhead Module detects the UGDO switch in the closed position for more than 2 minutes. 

Possible Causes 

ELECTRONIC OVERHEAD MODULE 

Diagnostic Test 

1. REPLACE THE ELECTRONIC OVERHEAD MODULE 

When this code is set, the Electronic Overhead Module must be replaced. 

Repair 
Replace the Electronic Overhead Module in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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81A34-UNIVERSAL GARAGE DOOR SWITCH 3 STUCK 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the ignition on . 

• Set Condition: 
The Electronic Overhead Module detects the UGDO switch in the closed position for more than 2 minutes. 

Possible Causes 

ELECTRONIC OVERHEAD MODULE 

Diagnostic Test 

1. REPLACE THE ELECTRONIC OVERHEAD MODULE 

When this code is set, the Electronic Overhead Module must be replaced. 

Repair 
Replace the Electronic Overhead Module in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B2217-EOM INTERNAL 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
With the ignition on, internal self test routine running. 

• Set Condition: 
The Electronic Overhead Module fails one of seven internal tests. 

Possible' Causes 

ELECTRONIC OVERHEAD MODULE 

Diagnostic Test 

1. VERIFY OPERATION OF THE ELECTRONIC OVERHEAD MODULE 

Turn the ignition on. 
With the scan tool, erase Electronic Overhead Module DTCs. 
With the scan tool. activate the Electronic Overhead Module self test. 
Wait for self test to complete. 
With the scan tool, read Electronic Overhead Module DTCs. 

Does the scan tool display: B2217-EVIC/EOMlCMTC INTERNAL? 

YES »Replace the Electronic Overhead Module in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

NO »Test complete. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 • ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 



DR ----------OVERHEAD CONSOLE - ELECTRICAL DIAGNOSTICS 8M - 7 

B2331-VEHICLE NEEDS DEGAUSSED 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Vehicle speed greater than 10 mph . 

• Set Condition: 
The magnetic field around the vehicle is greater than 2.4 gauss. 

Diagnostic Test 

1. PERFORM THE VEHICLE DEMAGNITIZING PROCEDURE 

NOTE: A blank compass display indicates that vehicle degaussing is required. 

NOTE: After demagnitizing, the vehicle will enter Auto Fast-Cal when the ignition is turned on. 

NOTE: Ensure that the correct compass variance is stored In the compass memory. See "Setting Compass 
Variance" in the Service Information. 

View repair. 

Repair 
Refer to the Service Information and perform the Compass Demagnitizing Standard Procedure. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICALJELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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• When Monitored: 
Continuously . 

• Set Condition: 
If the Can B Bus (+) or B Bus (-) circuit is open, shorted to voltage, or shorted to ground. 

Possible Causes 

CAN B BUS DTCs IN THE TOTALLY INTEGRATED POWER MODULE (TIPM) 

(055) CAN B BUS (+) CIRCUIT OPEN 

(054) CAN B BUS (-) CIRCUIT OPEN 

ELECTRONIC OVERHEAD MODULE 

Diagnostic Test 

1. CHECK FOR ACTIVE OTC U0019-CAN B BUS 

Turn the ignition on. 
With the scan tool, record and erase any Electronic Overhead Module DTCs. 
Turn the ignition off, wait 30 seconds then turn the ignition on. 
With the scan tool, read DTCs. 

Is DTC U0019-CAN B BUS active? 

Yes »Go To 2 

No »The condition that caused this code to set is not present at this time. Check for an intermittent condition 
by inspecting the related wiring harness for chaffed, pierced, pinched, and partially broken wires. Also 
inspect the related connectors for broken, bent, pushed out, spread, corroded, or contaminated termi
nals. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. CHECK FOR ACTIVE CAN B BUS RELATED OTCS IN THE TIPM 

With the scan tool, read TIPM DTCs 

Does the scan tool display any active CAN B BUS related DTCs? 

Ves »Diagnose and repair the DTC(s). (Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
DIAGNOSIS AND TESTING) 

No »Go to 3 
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3. CHECK (055) CAN B BUS (+) CIRCUIT FOR AN OPEN 

Turn the ignition off. 
Disconnect the negative battery cable. 
Disconnect the Electronic Overhead Module harness connector. 
Disconnect the TIPM C6 harness connector. 
Measure the resistance of the (055) Can B Bus (+) circuit between the 
TIPM C6 harness connector and the Electronic Overhead Module har
ness connector. 

Is the resistance below 2.0 ohms? 

Yes »Go To 4 

No »Repair the Can B Bus (+) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8-
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

4 .. CHECK THE (D54) CAN B BUS (-) CIRCUIT FOR AN OPEN 

Measure the resistance of the (054) Can B Bus (-) circuit between the 
TIPM C6 harness connector and the Electronic Overhead Module har
ness connector. 

Is the resistance below 2.0 ohms? 

Yes »Replace the Electronic Overhead Module in accordance 

No 

with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Repair the Can B Bus (-) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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OVERHEAD CONSOLE - SERVICE INFORMAl-ION 

DESCRIPTION 

NOTE: The Compass Mini-Trip Computer (CMTC) 
and Electronic Vehicle Information Center (EVIC) 
modules are sometimes referred to as Electronic 
Overhead Modules (EOM) for the purposes of scan 
tool and diagnostic information naming. Please 
treat the CMTC, EVIC and EOM as one and the 
same when diagnosing the vehicle. 

NOTE: Overhead console with Compass Mini-Trip 
Computer (CMTC) shown. Overhead console with 
Electronic Vehicle Information Center (EVIC) is 
similar. 

NOTE: The overhead console reading lamp 
switches, bulb holders and wiring harness are ser
viced only as a unit and are not available individ
ually for service. 

An overhead console (1) is available on this vehicle and includes the following components: 
• Front map/reading lamps (2) 
• A vacuum-fluorescent display screen (4) - if equipped with CMTC or EVIC 
• HomeLink® transceiver (3) - if equipped 
• CMTC Module - if equipped 
• EVIC Module - if equipped 
• Power Sunroof Switch - if equipped 

The overhead console assembly is mounted by two snap clips and screwS securing it to a molded plastic retainer 
bracket located above the headliner. The CMTC or EVIC module is accessed by removing the overhead console 
from the bracket and pulling it away from the headliner. The CMTC and EVIC modules consist of the vacuum
fluorescent display screen, HomeLink® transceiver and four function buttons. The individual components of the 
CMTC and EVIC modules are not serviced separately and if damaged or inoperative, must be replaced as a unit. 

For additional information on the CMTC module and system, (Refer to 8 - ELECTRICAUOVERHEAD CONSOLE! 
COMPASS/MINI-TRIP COMPUTER - DESCRIPTION). For additional information on the EVIC module and system, 
(Refer to 8 - ELECTRICAUOVERHEAD CONSOLE/ELECTRONIC VEHICLE INFO CENTER - DESCRIPTION). 
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REMOVAL 

OVERHEAD CONSOLE 
1. Disconnect and isolate the battery negative cable. 

2. Remove the overhead console retaining screw (2), 
located in the front of console near the windshield. 

3. Using your fingertips, grasp the sides of the over
head console (1) and pull straight down evenly to 
disengage the two snap clips at the rear of the unit. 

4. Lower the overhead console from the headliner far 
enough to access the wire harness connectors. 

5. Disconnect the reading lamp wire harness connec
tor (2). 

6. If equipped, disconnect the sunroof switch wire har
ness connector (1). 

7. If equipped, disconnect the Compass Mini-Trip 
Computer (CMTC) or Electronic Vehicle Information 
Center (EVIC) module wire harness connector (3). 

8. Remove the overhead console from the vehicle. 

819996dd 
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INSTALLATION 

OVERHEAD CONSOLE 
1. Position the overhead console near the mounting 

location on the headliner. 

2. Connect the reading ramp wire harness connector 
(2). 

3. It equipped, connect the sunroof switch wire har
ness connector (1). 

4. If equipped, connect the Compass Mini-Trip Com
puter (CMTC) or Electronic Vehicle Information 
Center (EVIC) module wire harness connector (3). 

5. Align the snap clips on the overhead console hous
ing with their receptacles (3) in the overhead con
sole bracket. 

6. Push upward firmly and evenly on the sides ot the 
overhead console housing over the snap clip loca
tions until the snap clips are fully engaged with the 
receptacles in the overhead console bracket. 

819996dd 

8142072c 
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7. Install the overhead console retaining screw (2), 
located in the front of console (1) near the wind
shield. 

8. Reconnect the battery negative cable. 



8M -16 OVERHEAD CONSOLE - SERVICE INFORMATION ...0..-__________ DR 

COMPASS MINI-TRIP COMPUTER 

DESCRIPTION 

NOTE: The Compass Mini-Trip Computer (CMTC) 
module is sometimes referred to as Electronic 
Overhead Module (EOM) for the purposes of scan 
tool and diagnostic information naming. Please 
treat the CMTC and EOM as one and the same 
when diagnosing the vehicle. 

The Compass Mini-Trip Computer (CMTC) is located 
in the overhead console and consists of the following 
components: 

• HomeLink® transceiver (3) - if equipped 
• Vacuum-Fluorescent Display (VFD) (6) 
• Push button function switches (1, 2, 3, 4 and 5) 
• Replaceable light bulbs to illuminate the push 

button function switches 

The CMTC contains a central processing unit and 
interfaces with other electronic modules in the vehicle 

81009080 

on the Controller Area Network (CAN) data bus. The CAN data bus allows the sharing of sensor information. This 
helps to reduce wire harness complexity. reduce internal controller hardware, and reduce component sensor current 
loads. At the same time, this system provides increased reliability, enhanced diagnostics, and allows the addition of 
many new feature capabilities. The individual components of the CMTC module are not serviced separately and if 
damaged or inoperative, must be replaced as a unit. 

The CMTC provides several electronic functions and features. Some of the functions and features that the CMTC 
supports andlor controls, include the following display options: 

• Compass and Temperature - provides the outside temperature and one of eight compass readings to indicate 
the direction the vehicle is facing. 

• Trip Odometer (000) - shows the distance travelled since the last trip computer reset. 
• Average Fuel Economy (AVG ECO) - shows the average fuel economy since the last reset. Average fuel 

economy is a running average of the amount of fuel used and the distance the vehicle has traveled. When the 
fuel economy is reset, the display will momentarily blank. Then, the display will show the same value as before 
the rest. The reset value is based on a minimal amount of fuel used and the distance traveled from the pre
vious drive cycle. The display may take several miles for this value to change dependent upon driving habits. 

• Distance To Empty (DTE) - shows the estimated distance that can be traveled with the fuel remaining in the 
tank. This estimated distance is determined by weighted average of the instantaneous and average fuel econ
omy, according to the current fuel tank level. This is not resettable. Significant changes in driving style or vehi
cle loading will greatly affect the actual drivable distance of the vehicle, regardless of the DTE displayed value. 
When the DTE value is less than 30 miles estimated driving distance, the DTE display will change to an alter
nating test display of "LO" and "FUEL", This display will continue until the vehicle runs out of fuel. Adding a 
significant amount of fuel to the vehicle will turn off the "LO FUEL" text and a new DTE value will be displayed, 
based on the current values in the DTE calculation and the current fuel tank level. 

• Elapsed time (ET) - shows the accumulated ignition-on time since the last trip computer reset. 
• Blank screen - the compass mini-trip computer VFD is turned off or in Blank Screen Mode. 

COMPASS 

NOTE: If the compass functions, but accuracy is suspect, it may be necessary to perform a variance adjust
ment. This procedure allows the compass unit to accommodate variances in the earth's magnetic field 
strength, based on geographic location. (Refer to 8 - ELECTRICALJOVERHEAD CONSOLEICOMPASSIMINI
TRIP COMPUTER - STANDARD PROCEDURE - COMPASS VARIANCE ADJUSTMENT) for the appropriate pro
cedure. 
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While in the compassltemperature mode, the compass will display the direction in which the vehicle is pOinted using 
the eight major compass headings (Examples: north is N, northeast is NE). The auto-calibrating compass unit 
requires no manual adjusting in normal use. The only calibration that may prove necessary is to drive the vehicle in 
one or two complete circles, on level ground, not exceeding 8 km/h (5 mph). This will reorient the compass unit to 
its vehicle. 

The compass unit also will compensate for vehicle magnetism acquired during normal use. However, avoid placing 
anything magnetic directly on the roof of the vehicle. Magnetic mounts for an antenna, a repair order hat, or a 
funeral procession flag can exceed the compensating ability of the compass unit if placed on the roof panel. Mag
netic bit drivers used on the fasteners that hold the overhead console assembly to the roof header can also affect 
compass operation. If the vehicle roof should become magnetized, (Refer to 8 - ELECTRICAL/OVERHEAD CON
SOLE/COMPASS/MINI-TRIP COMPUTER - STANDARD PROCEDURE - COMPASS DEMAGNETIZING) to restore 
proper compass operation. 

TEMPERATURE 

NOTE: The displayed temperature is not an instant reading of conditions, but an average temperature. It 
may take the temperature display several minutes to respond to a major temperature change, such as driv
ing out of a heated garage into winter temperatures. 

The temperature displays the outside ambient temperature in whole degrees. The temperature display can be tog
gled from Fahrenheit to Celsius using the U.S.lMetric push button. 

Displayed temperature reading stays in the temperature unit memory. When the ignition switch is turned to the On 
position, the temperature will display the memory temperature if the engine OFF time is less than 255 minutes. If 
the engine OFF time is more than 255 minutes, the temperature will display the actual temperature sensed by the 
ambient temperature sensor. The temperature display update interval varies with the vehicle speed. 

The temperature function is supported by an ambient temperature sensor. This sensor is mounted outside the pas
senger compartment near the front and center of the vehicle, and is hard wired to the Front Control Module (FCM). 
The instrument cluster, also known as the Cab Compartment Node (CCN) averages and filters the ambient tem
perature signal and supplies it to other modules on the CAN data bus. Data input for aU other compass mini-trip 
computer functions, including VFD dimming level, is received through CAN data bus messages. The maximum tem
perature displayed is 66°C (140° F). It could take several miles for the accurate temperature to be displayed as the 
CCN filters out heat from the engine compartment. 

The CMTC uses its internal programming and all of these inputs to calculate and display the requested data. If the 
data displayed is incorrect, perform the self-diagnostic tests, as described in this group. If these tests prove incon
clusive, the use of a scan tool and the proper Diagnostic Procedures Information are recommended for further test· 
ing of the CMTC and the CAN data bus. 

NOTE: The CMTC will display min and max temperatures of -40° C (-40° F) and 66°C (140° F). 
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OPERATION 
The Compass Mini-Trip Computer (CMTC) only oper-
ates with the ignition switch in the On position and the 
Ignition Off Draw (100) fuse functioning and in place. 
When the ignition switch is turned to the On position, 
all of the segments in the CMTC Vacuum-Fluorescent 
Display (VFD) will be turned off for one second, then 
the display will return to the last function being dis
played before the ignition was turned to the Off posi
tion. With the ignition switch in the On position, 
momentarily depressing and releasing the STEP push 
button (4) will cause the CMTC to change its mode of 
operation. Momentarily depressing and releasing the 
U.S.lM push button (1) will cause the unit to toggle 
between U.S. and Metric measurements. Momentarily 
depressing and releasing the CIT (compass/tempera
ture) push button (5) will cause the CMTC to return to 
the compass/temperature display mode from any other 
mode. 

81999080 

Pressing the RESET push button (2) for more than one second with the ignition switch in the On position will reset 
the following CMTC functions: 

• Average Fuel Economy (AVG ECO) 

• Trip Odometer (000) 
• Elapsed Time (ET) 

However, the reset will only occur if the function currently displayed is a function that can be reset. If the RESET 
push button is pressed twice within two seconds while in any of the three resettable functions (AVG ECO, 000, 
ET), all three of these functions will be reset. 

DIAGNOSIS AND TESTING 

COMPASS MINI-TRIP COMPUTER 

NOTE: The temperature, fuel economy, distance to empty and trip odometer are calculated in the Cab Com
partment Node (CCN) and transferred to the Compass Mini-Trip Computer (CMTC) for display. If the CMTC 
and Vacuum Fluorescent Display (VFD) test OK, testing of the CCN and Controller Area Network (CAN) data 
bus circuit may be necessary. Refer to the proper Diagnostic Procedures Information to test the CCN and 
CAN data bus circuit. . 

If the problem with the CMTC is an inaccurate or scrambled display, refer to SELF- DIAGNOSTIC TEST. If the 
problem with the CMTC is incorrect Vacuum Fluorescent Display (VFO) dimming levels, use a scan tool and the 
proper Diagnostic Procedures Information to test for the correct dimming message inputs being received from the 
Cab Compartment Node (CCN) or Front Control Module (FCM) over the Controller Area Network (CAN) data bus 
circuit. If the problem is a no-display condition, use the following procedure. 

For complete circuit diagrams, refer to the appropriate wiring information. The wiring information includes wir
ing diagrams, proper wire and connector repair procedures, details of wire harness routing and retention, connector 
pin-out information and location views for the various wire harness connectors, splices and grounds. 

1. Remove the overhead console from the headliner (Refer to 8 - ELECTRICAUOVERHEAD CONSOLE -
REMOVAL). 

2. Inspect the Ignition Off Draw (100) fuse in the Totally Integrated Power Module (TIPM). If the 100 fuse is OK and 
in place, go to Step 3. If not OK, repair the open 100 fuse circuit as required. 

3. Check for battery voltage at the overhead console electrical connector. If OK, go to Step 4. If not OK, Check for 
battery voltage at the appropriate B(+) fuse in the Totally Integrated Power Module (TIPM), repair the open fused 
8(+) circuit as required. 

4. Turn the ignition switch to the On position. Check the fused ignition switch output circuit(s) at the overhead con
sole electrical connector. If OK, go to Step 5. If not OK, repair the open or shorted circuit as required. 
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5. Turn the ignition switch to the Off position. Disconnect and isolate the battery negative cable. Check for continuity 
between the ground circuit cavity of the overhead console electrical connector and a good ground. There should 
be continuity. If OK, refer to SELF- DIAGNOSTIC TEST for further diagnosis of the CMTC module and the CAN 
data bus circuit. If not OK, repair the open ground circuit as required. 

SELF- DIAGNOSTIC TEST 

NOTE: The CMTC self - test can also be performed using a scan tool. Navigate to the Auto Self Test screen 
under System Tests of the scan tool and initiate the CMTC self - test. 

A self-diagnostic test is used to determine that the CMTC is operating properly electrically. Initiate the self-diagnostic 
test as follows: 

1. With the ignition switch in the Off position, simultaneously depress and hold the STEP and RESET buttons while 
rotating the ignition switch to the RuniOn position. 

2. Continue to hold both buttons depressed until the CMTC enters the display segment test. In this test, all of the 
Vacuum Fluorescent Display (VFD) segments are lighted while the CMTC performs the following checks: 
• Non-Volatile Memory Status (NVM) 

• RAM Status 
• ROM Status 
• ASIC Communication Status 
• Compass Status 

• DC Status 
• CAN Data Bus Communications Status 

NOTE: If the CMTC module is equipped with the Universal Transmitter (also known as HomeLink®), the mod
ule also checks "HomeLink® Communication Test Status", 

3. Following completion of these tests, the CMTC will display one of two messages: "FAIL" or "PASS." Press the 
RESET or STEP button to exit and enter normal mode. Respond to these test results as follows: 
• If no test result message is displayed, but CMTC operation is still improper, the use of a scan tool and the 

proper Diagnostic Procedures Information are required for further diagnosis. 
• If the "FAIL" message is displayed, the CMTC is inoperative and must be replaced. 
• If the "PASS" message is displayed, the CMTC is OK, no faults are present. 
• If any VFD segment does not light during the display segment test, the CMTC is inoperative and must be 

replaced. 

If the first seven tests pass, the CMTC shall verify that all the required CAN bus messages are present on the CAN 
bus. If all required messages are present on the CAN bus, the CMTC will automatically return to normal operation 
after sixty seconds. The CMTC can also be returned to normal operation any time during the test by pressing the 
STEP. CT, RESET or US/M buttons. 

NOTE: Pressing the STEP or RESET buttons during any portion of the CMTC Self - Diagnostic Test Proce
dure will cause the CMTC to exit diagnostics and return to compass/temperature mode. 

NOTE: If the compass functions, but accuracy is suspect, it may be necessary to perform a variance adjust
ment. This procedure allows the compass unit to accommodate variations in the earth's magnetic field 
strength, based on geographic location. 

NOTE: If the compass reading has blanked out, and only "CAL" appears in the display, demagnetizing may 
be necessary to remove excessive residual magnetic fields from the vehicle. Check for stored Diagnostic 
Trouble Codes (DTCs) and follow the proper Diagnostic Procedures Information as needed. 
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STANDARD PROCEDURE 

MANUAL COMPASS CALIBRATION 

CAUTION: Do not place any external magnets, such as magnetic roof mount antennas, in the vicinity of the 
overhead console. Do not use magnetic tools when servicing the overhead console. 

NOTE: Whenever the compass is calibrated manually, the variance number must also be reset. (Refer to 8 
- ELECTRICAL/OVERHEAD CONSOLEICOMPASSIMINI-TRIP COMPUTER - STANDARD PROCEDURE - COM
PASS VARIANCE ADJUSTMENT) for the appropriate procedure. 

The electronic compass unit features a self-calibrating 
design, which simplifies the calibration procedure. This 
feature automatically updates the compass calibration 
while the vehicle is being driven. This allows the com
pass unit to compensate for small changes in the 
residual magnetism that the vehicle may acquire dur
ing normal use. If the compass readings appear to be 
erratic or out of calibration, perform the following cali
bration procedure. Also, new service replacement 
Compass Mini-Trip Computer (CMTC) modules must 
have their compass calibrated using this procedure. 
Do not attempt to calibrate the compass near large 
metal objects such as other vehicles, large buildings, 
or bridges; or, near overhead or underground power 
lines. 

Calibrate the compass manually as follows: 

1. Turn the ignition switch to the On position. If the 
compass/temperature data is not currently being displayed, momentarily depress and release the crr push but
ton (5) to return to the compass/temperature display. 

2. Depress and hold the RESET push button (2). Hold the push button down until "CAL" appears in the display. 
This takes about ten seconds. 

3. Slowly drive the vehicle on a level surface, away from large metal objects and power lines, through one or two 
complete circles not exceeding 8 km/h (5 mph). The 'ICAl" message will disappear from the display to indicate 
that the compass is now calibrated. 

NOTE: A blank compass display indicates that vehicle degaussing (demagnetizing) may be necessary. 

NOTE: If the "CAL" message remains in the display, either there is excessive magnetism near the compass, 
or the CMTC is inoperative. Attempt the calibration procedure at least one more time before performing 
CMTC diagnOSis. 

NOTE: If the wrong direction is still indicated in the compass display, the area selected for calibration may 
be too close to a strong magnetic field. Repeat the calibration procedure in another location. 

COMPASS DEMAGNETIZING 
A degaussing tool (Special Tool 6029) is used to 
demagnetize, or degauss, the overhead console for
ward mounting screw and the roof panel above the 
overhead console. Equivalent units must be rated as 
continuous duty for 110/115 volts and 60 Hz. They 
must also have a field strength of over 350 gauss at 7 
millimeters (0.25 inch) beyond the tip of the probe. 

To demagnetize the roof panel and the overhead con
sole forward mounting screw, proceed as follows: 



DR ----------- OVERHEAD CONSOLE .. SERVICE INFORMATION 8M - 21 

1. Be certain that the ignition switch is in the Off position, before you begin the demagnetizing procedure. 

2. Connect the degaussing tool to an electrical outlet, while keeping the tool at least 61 centimeters (2 feet) away 
from the compass unit. 

3. Slowly approach the head of the overhead console forward mounting screw with the degaussing tool connected. 

4. Contact the head of the screw with the plastic coated tip of the degaussing tool for about two seconds. 

5. With the degaussing tool still energized, slowly back it away from the screw. When the tip of the tool is at least 
61 centimeters (2 feet) from the screw head, disconnect the tool. 

6. Place a piece of paper approximately 22 by 28 
centimeters (8.5 by 11 inches), oriented on the 
vehicle lengthwise from front to rear, on the center 
line of the roof at the windshield header. The pur
pose of the paper is to protect the roof panel from 
scratches, and to define the area to be demagne
tized. 

7. Connect the degaussing tool to an electrical outlet, 
while keeping the tool at least 61 centimeters (2 
feet) away from the compass unit. 

8. Slowly approach the center line of the roof panel at 
the windshield header, with the degaussing tool 
connected. 

9. Contact the roof panel with the plastic coated tip of 
the degaussing tool. Be sure that the template is in 
place to avoid scratching the roof panel. Using a 
slow, back-and-forth sweeping motion, and allowing 
13 millimeters (0.50 inch) between passes, move 
the tool at least 11 centimeters (4 inches) to each 
side of the roof center line, and 28 centimeters (11 
inches) back from the windshield header. 

10. With the degaussing tool still energized, stowly 
back it away from the roof panel. When the tip of 
the tool is at least 61 centimeters (2 feet) from the 
roof panel, disconnect the tool. 

11. Calibrate the compass, (Refer to 8 - ELECTRI· 
CAUOVERHEAD CONSOLEICOMPASS/MINI
TRIP COMPUTER - STANDARD PROCEDURE -
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MANUAL COMPASS CALIBRATION) and adjust the compass variance, (Refer to 8 - ELECTRICAUOVERHEAD 
CONSOLE/COMPASS/MINI-TRIP COMPUTER - STANDARD PROCEDURE - COMPASS VARIANCE ADJUST
MENT). 
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COMPASS VARIANCE ADJUSTMENT 

8Oa13863 

Compass variance, also known as magnetic declination, is the difference in angle between magnetic north and true 
geographic north. In some geographic locations, the difference between magnetic and geographic north is great 
enough to cause the compass to give false readings. If this problem occurs, the compass variance must be set. 

NOTE: If the vehicle is taken on long trips into a new variance zone the compass function may be effected. 
Compass variance may need to be adjusted to the new zone number to function properly. 

NOTE: The default for the compass variance from the factory is 8. 

To set the compass variance: 

1. Using the Variance Settings Map, find your geographic location and note the zone number. 

2. Turn the ignition switch to the On/Run position. If 
the compass/temperature data is not currently 
being displayed, momentarily depress and release 
the CIT push button (5) to return to the compass! 
temperature display. 

3. Press and hold the RESET push button (2) down 
for approximately five seconds. The last variance 
zone number will be displayed. 

4. Momentarily depress and release the STEP push 
button (4) to toggle through the zone numbers 
(1-15), until the zone number for your geographic 
location appears in the display. 

S. Momentarily depress and release the RESET push 
button (2) to enter the displayed zone number into 
the compass unit memory. 

6. Confirm that the correct directions are now indi
cated by the compass. 

81999080 
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REMOVAL 

COMPASS MINI - TRIP COMPUTER 
1. Disconnect and isolate the battery negative cable. 

2. Remove the overhead console (3) from the head· 
liner (Refer to 8 - ELECTRICAUOVERHEAD CON
SOLE - REMOVAL). 

3. Remove the screws (1) that secure the Compass 
Mini - Trip Computer (CMTC) (4) to the overhead 
console housing (3). 

4. Remove the CMTC (4) from the overhead console 
housing (3). 

BULB - CMTC CONTROL 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

NOTE: There are provisions for up to three bulb/bulb holder units on the Compass Mini-Trip Computer 
(CMTC) circuit board. The two outboard bulbs illuminate the CMTC push buttons, while the center bulb illu
minates the optional universal transmitter push buttons. Therefore, the center bulb location is only popu
lated on vehicles equipped with the optional universal transmitter. 

1. Disconnect and isolate the battery negative cable. 

2. Remove the overhead console (1) from the head· 
liner. (Refer to 8 - ELECTRICAUOVERHEAD 
CONSOLE - REMOVAL). 

3. Use a small thin-bladed screwdriver to rotate the 
bulb holder (3) counterclockwise about 30 degrees 
to unlock it from the keyed opening in the Com
pass Mini-Trip Computer (CMTC) unit (2) circuit 
board. 

4. Pull the bulb holder and bulb straight out of the cir
cuit board. 

\ 
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INSTALLATION 

COMPASS MINI - TRIP COMPUTER 

NOTE: If a new Compass Mini - Trip Computer has been installed, the compass will have to be calibrated 
and the variance set. (Refer to 8 - ELECTRICAUOVERHEAD CONSOLEICOMPASS/MINI-TRIP COMPUTER -
STANDARD PROCEDURE· MANUAL COMPASS CALIBRATION) and (Refer to 8 • ELECTRICAUOVERHEAD 
CONSOLEICOMPASS/MINI-TRIP COMPUTER - STANDARD PROCEDURE - COMPASS VARIANCE ADJUST
MENT) for the appropriate procedures. 

1. Position the CMTC (4) onto the overhead console 
housing (3). 

2. Install the screws (1) that secure the CMTC (4) to 
the overhead console housing (3). Tighten the 
screws to 2 N·m (20 in. Ibs.). 

3. Install the overhead console (3) onto the headliner 
(Refer to 8 - ELECTRICAUOVERHEAD CONSOLE 
- INSTALLATION). 

4. Reconnect the battery negative cable. 

BULB - CMTC CONTROL 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 

NOTE: There are provisions for up to three bulb/bulb holder units on the Compass Mini-Trip Computer 
(CMTC) circuit board. The two outboard bulbs illuminate the CMTC push buttons, while the center bulb illu
minates the optional universal transmitter push buttons. Therefore, the center bulb location is only popu
rated on vehicles equipped with the optional universal transmitter. 
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1. Align the bulb holder and bulb (3) with the keyed 
opening in the circuit board of the Compass Mini
Trip Computer (CMTC) (2). 

2. Insert the bulb holder and bulb straight into the cir
cuit board until the bulb holder is firmly seated. 

3. Using a small thin-bladed screwdriver, rotate the 
bulb holder clockwise about 30 degrees on the cir
cuit board to lock it into place. 

4. Reinstall the overhead console (1) onto the head
liner. (Refer to 8 - ELECTRfCAUOVERHEAD 
CONSOLE - INSTALLATION). 

5. Reconnect the battery negative cable. 

813d78fa 
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ELECTRONIC VEHICLE INFORMAl-ION CENTER 

DESCRIPTION 

NOTE: The Electronic Vehicle Information Center 
(EVIC) module is sometimes referred to as Elec
tronic Overhead Module (EOM) for the purposes of 
scan tool and diagnostic information naming. 
Please treat the EVIC and EOM as one and the 
same when diagnosing the vehicle. 

The Electronic Vehicle Information Center (EVIC) is 
located in the overhead console and consists of the 
following components: 

• HomeLink® transceiver (3) - if equipped 
• Vacuum~Fluorescent Display (VFD) (6) 
• Push button function switches (1, 2, 3, 4 and 5) 
• Replaceable light bulbs to illuminate the push 

button function switches 

This system conveniently allows the driver to select a 
variety of useful information by pressing the function 
buttons. The EVIC displays information related to the following: 

• System Status 
• Vehicle information warning message displays 
• Tire Pressure Monitor System - If Equipped 
• Personal Settings (customer programmable features) 
• Compass display 
• Outside temperature display 
• Trip computer functions 

The EVIC system is comprised of several different components. Those components are: 
• Instrument Cluster (also known as Cab Compartment Node (CCN)) 
• Ambient Temperature Sensor 
• EVIC Module 
• Controller Area Network (CAN) Data Bus circuit 

81999028 

The individual components of the EVIC module are not serviced separately and if damaged or inoperative, must be 
replaced as a unit. 



DR ----------- OVERHEAD CONSOLE - SERVICE INFORMATION 8M - 27 

OPERATION 
The Electronic Vehicle Information Center (EVIC) uses 
both non-switched and ignition switched sources of 
battery current so that some of its features remain 
operational at any time, while others may only operate 
with the ignition switch in the On position. When the 
ignition switch is turned t<;> the On position, the EVIC 
display will return to the last function being displayed 
before the ignition was turned to the Off position. 

The EVIC system is comprised of several different 
components that communicate over the Controller 
Area Network (CAN) Data Bus. If the system is inop
erative a scan tool and the appropriate diagnostic 
information must be used to diagnose the system. 

The EVIC push buttons are used to operate the differ
ent functions of the EVIC system. Pressing and 
releasing the MENU button (1) will change the mode 
displayed to one of the Personal Settings. The STEP 
button (2) is used to make a selection from the Per-
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sonal Settings displayed at that time. Pressing and releasing the CfT (compass/temperature) button (5) will cause 
the EVIC to return to the compass/temperature/trip computer display mode from any other mode. From the com
pass/temperature/trip computer display mode the STEP button (2) is used to scroll through and make selections in 
the Trip Functions. Pressing and releasing the RESET button (4) resets the trip computer screen displayed at that 
time. 

EVIC DISPLAY MODES 

SYSTEM STATUS MODE 

Displays warnings and user interaction messages. Critical text warnings will be displayed until the failure is cor
rected. Non-critical text warnings will be displayed for 60 seconds. The driver can scroll to view multiple messages 
by using the STEP button. 

When the appropriate conditions exist, the EVIC displays the following messages: 
• TURN SIGNALS ON (with a continuous warning chime) 
• RKE BATIERY LOW (with a single chime) 
• PERSONAL SETTINGS NOT AVAILABLE - Vehicle Not in Park 
• LEFT/RIGHT FRONT DOOR AJAR (one or more, with a single chime if speed is above 1 mph) 
• LEFT/RIGHT REAR DOOR AJAR (one or more, with a single chime if speed is above 1 mph) 
• DOOR(S) AJAR (with a single chime if vehicle is in motion) 
• LOW WASHER FLUID (with a single chime) 
• SERVICE PARK ASSIST SYSTEM (with a single chime) 
• OIL CHANGE REQUIRED (with single chime) 
• LEFT FRONT TURN LAMP OUT 
• RIGHT FRONT TURN LAMP OUT 
• LEFT REAR TURN LAMP OUT 
• RIGHT REAR TURN LAMP OUT 
• SERVICE PARK ASSIST SYSTEM 
• CATALYST FULL SEE OWNER MANUAL 
• CATALYST STAT 11111 99% 
• CATALYST FULL SERVICE REQUIRED 
• SERVICE AIR FILTER 
• SERVICE CCV FILTER 
• COOLANT LOW 
• ESP SYSTEM DEACTIVATED 
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• AUTO HIGH BEAMS ON 
• AUTO HIGH BEAMS OFF 

PERSONAL SETTINGS MODE (CUSTOMER PROGRAMMABLE FEATURES) 

Allows the driver to set and recall features when the transmission is in Park by pressing and releasing the MENU 
button until Personal Settings is displayed in the EVIC. If the transmission is not in PARK the EVIC will display NOT 
AVAILABLE and VEHICLE NOT IN PARK. The following personal settings can be set and recalled by pressing the 
STEP button: 

• "LANGUAGE" - When in this display you may select one of three languages for all display nomenclature, 
including the trip functions. Press the RESET button while in this display to select English, Espanol, or 
Francais. Then, as you continue, the information will display in the selected language. 

• "AUTO DOOR LOCKS> YES" - When ON is selected, all doors will lock automatically when the vehicle 
reaches a speed of 15 mph (24 km/h). To make your selection, press and release the RESET button until "ON" 
or "OFF" appears. 

• "AUTO UNLOCK ON EXIT> YES" - When ON is selected, all doors will unlock when the vehicle is stopped 
and the transmission is in the P (Park) or N (Neutral) position and the driver's door is opened. To make your 
selection, press and release the RESET button until "ON" or "OFF" appears. 

• "RKE UNLOCK DRV DR 1st" - When DRV DR 1st is selected, only the driver's door will unlock on the first 
press of the remote keyless entry unlock button. When Driver Door 1 st Press is selected, you must press of 
the remote keyless entry unlock button twice to unlock the passenger's doors. To make your selection, press 
and release the RESET button until "DRV DR 1 st " appears. 

• "RKE UNLOCK ALL DR 1 ST' - When All ALL DR 1ST is selected, all of the doors will unlock on the first press 
of the remote keyless entry unlock button. To make your selection, press and release the RESET button until 
"All DR 1 st" appears. 

• "SOUND HORN W/LOCK > YES" - When ON is selected, a short horn sound will occur when the remote 
keyless entry "Lock" button is pressed. This feature may be selected with or without the flash lights on lock! 
unlock feature. To make your selection, press and release the RESET button until "ON" or "OFF" appears. 

• "FLASH LIGHTS w/LOCK > YES" - When ON is selected, the front and rear turn signals will flash when the 
doors are locked or unlocked with the remote keyless entry transmitter. This feature may be selected with or 
without the sound horn on lock feature selected. To make your selection, press and release the RESET button 
until "ON" or "OFF" appears. 

• "HEAD LAMP OFF DELAY> 0 SEC" - When this feature is selected, the driver can choose to have the head
lights remain on for 0, 30, 60, or 90 seconds when exiting the vehicle. To make your selection, press and 
release the RESET button until "0," ''3~,'' "60," or "90" appears. 

• "KEY OFF POWER DELAY> OFF" - When this feature is selected, the power window switches, radio, hands
free system (if equipped), DVD video system (if equipped) and power outlets will remain active for up to 60 
minutes after the ignition switch is turned off. Opening a vehicle door will cancel this feature. To make your 
selection, press and release the RESET button until "Off," "45 sec.," "5 min.," "10 min." appears. 

• "ILLUMINATED APRCH > OFF" - When this feature is selected, the headlights will activate and remain on for 
up to 90 seconds when the doors are unlocked with the remote keyless entry transmitter. To make your selec
tion, press and release the RESET button until "OFF," "30 sec.," "60 sec.," or "90 sec." appears. 

• "UNIT IN > US/METRIC" - The EVIC, odometer can be changed between English and Metric units of mea
sure. To make your selection, press and release the RESET button until "US" or "METRIC" appears. 

• "COMPASS VARIANCE> 1" - Press the RESET button to change the compass variance setting. (Refer to 8 
- ELECTRICAUOVERHEAD CONSOLE/ELECTRONIC VEHICLE INFO CENTER - STANDARD PROCEDURE 
- COMPASS VARIANCE ADJUSTMENT) for additional information. 

• "COMPASS CALIBRATE> YES" - Press the RESET button to calibrate the compass. (Refer to 8 - ELECTRI
CAUOVERHEAD CONSOLE/ELECTRONIC VEHICLE INFO CENTER - STANDARD PROCEDURE - MANUAL 
COMPASS CALIBRATION) for additional information. 

COMPASSITEMPERATUREITRIP COMPUTER MODE 

This display provides the outside temperature, one of the eight compass headings to indicate the direction the vehi
cle is facing, and vehicle trip information. The compass and temperature display is the normal display. When the err 
button is pressed the EVIC returns to the compass/temperature display from all other functions. 
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The trip computer function will be displayed if the STEP button is pressed from the CompasslTemperature display 
mode. The trip computer displays the following information: 

• TRIP - Shows the total distance traveled since the last reset. To reset the TRIP function, press and hold the 
RESET button. 

• ELAPSED TIME - Shows the total elapsed time of travel since the last reset. Elapsed time will increment 
when the ignition switch is in the ON/RUN or START positions. 

• UNIT IN US/METRIC - Press the RESET button to toggle between US and METRIC. 
• AVG. MPG - Shows the average fuel economy since the last reset. When the fuel economy is reset, the dis

play will show dashes for two seconds. Then the history information will be erased, and the averaging will 
continue from the last fuel average reading before the reset. (Example: If your Electronic Vehicle Information 
Center (EVIC) displays 18 AVG. MPG and the RESET button is pressed, the previous averaging history will be 
erased and the display will return to the 18 AVG. MPG, not to 0 AVG. MPG). The display may take several 
miles for the value to change dependent upon driving habits. 

• MI TO EMPTY (Distance To Empty) - Shows the estimated distance that can be traveled with the fuel remain
ing in the tank. This estimated distance is determined by a weighted average of fuel economy, according to the 
current fuel tank level. Distance MI TO EMPTY cannot be reset through the RESET button. When the DTE 
value is less than 30 miles (48 km) estimated driving distance, the DTE display will change to a text display of 
"LOW FUEL." This display will continue until the vehicle runs out of fuel. Adding a significant amount of fuel to 
the vehicle will turn off the "LOW FUEL" text and a new DTE value will display. 

UNIVERSAL GARAGE DOOR (HOMELlNK®) TRANSCEIVER 

The EVIC features a driver-interactive display which includes HomeLink® system messages. For additional informa
tion on the HomeLink® transceiver (Refer to 8 - ELECTRICAUOVERHEAD CONSOLE/HOMELlNK® - DESCRIP
TION). 

DIAGNOSIS AND TESTING 

ELECTRONIC VEHICLE INFORMATION CENTER 
The Electronic Vehicle Information Center (EVIC) data is obtained from several components on the Controller Area 
Network (CAN) Data Bus circuit. The EVIC will not function properly if the bus messages from any of these com
ponents is not received. If no EVIC data is displayed, check the CAN Data Bus circuit communications, the Instru
ment Cluster (also known as Cab Compartment Node (CCN)) functions and the Totally Integrated Power Module 
(TIPM). 

If the problem with the EVIC is an inaccurate or scrambled display, refer to SELF- DIAGNOSTIC TEST. If the 
problem with the EVIC is incorrect Vacuum Fluorescent Display (VFD) dimming levels, use a scan tool and the 
proper Diagnostic Procedures Information to test for the correct dimming message inputs being received from the 
CCN or TIPM over the CAN data bus circuit. If the problem is a no-display condition, use the following procedure. 

For complete circuit diagrams, refer to the appropriate wiring information. The wiring information includes wir
ing diagrams, proper wire and connector repair procedures, details of wire harness routing and retention, connector 
pin-out information and location views for the various wire harness connectors, splices and grounds. 

1. Remove the overhead console from the headliner (Refer to 8 - ELECTRICAUOVERHEAD CONSOLE -
REMOVAL). 

2. Inspect the Ignition Off Draw (100) fuse in the TJPM. If the 100 fuse is OK and in place, go to Step 3. If not OK, 
repair the open 100 fuse circuit as required. 

3. Check for battery voltage at the overhead console electrical connector. If OK, go to Step 4. If not OK, Check for 
battery voltage at the appropriate B(+) fuse in the TIPM, repair the open fused B(+) circuit as required. 

4. Turn the ignition switch to the On position. Check the fused ignition switch output circuit(s) at the overhead con
sole electrical connector. If OK, go to Step 5. If not OK, repair the open or shorted circuit as required. 

5. Turn the ignition switch to the Off position. Disconnect and isolate the battery negative cable. Check for continuity 
between the ground circuit cavity of the overhead console electrical connector and a good ground. There should 
be continuity. If OK, refer to SELF- DIAGNOSTIC TEST for further diagnosis of the EVIC module and the CAN 
data bus circuit. If not OK, repair the open ground circuit as required. 
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SELF- DIAGNOSTIC TEST 

NOTE: The EVIC self - test can also be performed using a scan tool. Navigate to the Auto Self Test screen 
under System Tests of the scan tool and initiate the EVIC self - test. 

A self-diagnostic test is used to determine that the EVIC is operating properly electrically. Initiate the self-diagnostic 
test as follows: 

1. With the ignition switch in the Off position, simultaneously depress and hold the STEP and RESET buttons while 
rotating the ignition switch to the RuniOn position. 

2. Continue to hold both buttons depressed until the EVIC enters the display segment test. In this test, all of the 
Vacuum Fluorescent Display (VFD) segments are lighted while the EVIC performs the following checks: 
• Non-Volatile Memory Status (NVM) 
• RAM Status 
• ROM Status 
• ASIC Communication Status 

• Compass Status 
• DC Status 
• CAN Data Bus Communications Status 

NOTE: If the EVIC module is equipped with the Universal Transmitter (also known as HomeLink®), the mod
ule also checks "HomeLink® Communication Test Status". 

3. Following completion of these tests, the EVIC will display one of two messages: "Self Test: FAIL" or "Self Test: 
PASS." In addition to the FAIUPASS message the EVIC will display the current software version (SW V 
xx.xx.xxx) below the FAIUPASS info. Press the RESET or STEP button to exit and enter normal mode. Respond 
to these test results as follows: 

• If no test result message is displayed, but EVIC operation is still improper, the use of a scan tool and the 
proper Diagnostic Procedures Information are required for further diagnosis. 

• If the "Self Test: FAIL" message is displayed, the EVIC is inoperative and must be replaced. 
• If the "Self Test: PASS" message is displayed, the EVIC is OK, no faults are present. 
• If any VFD segment does not light during the display segment test, the EVIC is inoperative and must be 

replaced. 

If the first seven tests pass, the EVIC shall verify that all the required CAN bus messages are present on the CAN 
bus. If all required messages are present on the CAN bus, the EVIC will automatically return to normal operation 
after sixty seconds. The EVIC can also be returned to normal operation any time during the test by pressing the 
STEP, CIT, RESET or US/M buttons. 

NOTE: Pressing the STEP or RESET buttons during any portion of the EVIC Self - Diagnostic Test Proce
dure will cause the EVIC to exit diagnostics and return to compass/temperature mode. 

NOTE: If the compass functions, but accuracy is suspect, it may be necessary to perform a variance adjust
ment. This procedure allows the compass unit to accommodate variations in the earth's magnetic field 
strength, based on geographic location. 

NOTE: If the compass reading has blanked out, and only "CAL" appears in the display, demagnetizing may 
be necessary to remove excessive residual magnetic fields from the vehicle. Check for stored Diagnostic 
Trouble Codes (DTCs) and follow the proper Diagnostic Procedures Information as needed. 
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STANDARD PROCEDURE 

MANUAL COMPASS CALIBRATION 

CAUTION: Do not place any external magnets, such as magnetic roof mount antennas, in the vicinity of the 
overhead console. Do not use magnetic tools when servicing the overhead console. 

NOTE: Whenever the compass is calibrated manually, the variance number mu~t also be reset. (Refer to 8 
- ElECTRICAUOVERHEAD CONSOLE/ELECTRONIC VEHICLE INFO CENTER - STANDARD PROCEDURE -
COMPASS VARIANCE ADJUSTMENT) for the appropriate procedure. 

The electronic compass unit features a self-calibrating 
design, which simplifies the -calibration procedure. This 
feature automatically updates the compass calibration 
while the vehicle is being driven. This allows the com
pass unit to compensate for small changes in the 
residual magnetism that the vehicle may acquire dur
ing normal use. If the compass readings appear to be 
erratic or the Electronic Vehicle Information Center 
(EVIC) displays "CAL", perform the following manual 
calibration procedure. Also, any time EVIC service 
replacement components are installed, they must be 
calibrated using this procedure. Do not attempt to cal
ibrate the compass near large metal objects such as 
other vehicles, large buildings, or bridges; or, near 
overhead or underground power lines. 

Calibrate the compass manually as follows: 

1. Turn the ignition switch to the On/Run position. 
Press and release the MENU push button (1) until "Personal Settings" is displayed: 

2. Press the STEP push button (4) until "Calibrate Compass YES" is displayed. 
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3. Momentarily depress and release the RESET push button (2) to initiate the calibration procedure. The message 
"CAL will appear in the Compass/Temperature display. 

4. Slowly drive the vehicle on a level surface, away from large metal objects and power lines, through one or two 
complete circles not exceeding 8 km/h (5 mph). The "CAL" me'ssage will disappear from the display to indicate 
that the compass is now calibrated. 

NOTE: A blank compass display Indicates that vehicle degaussing (demagnetizing) may be necessary. 

NOTE: If the "CAl" message remains in the display, either there is excessive magnetism near the compass, 
or the EVrC is inoperative. Attempt the calibration procedur'e at least one more time before pertorining EVIC 
diagnosis. 

NOTE: If the wrong direction is still indicated in the compass display, the area selected for calibration may 
be too close to a strong magnetic field. Repeat the manual calibration procedure In another location. 

COMPASS DEMAGNETIZING 
A degaussing tool (Special Tool 6029) is used to 
demagnetize, or degauss, the overhead console for
ward mounting screw and the roof panel above the 
overhead console. Equivalent units must be rated as 
continuous duty for 110/115 volts and 60 Hz. They 
must also have a field strength of over 350 gauss at 7 
millimeters (0.25 inch) beyond the tip of the probe. 
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To demagnetize the roof panel and the overhead console forward mounting screw, proceed as follows: 

1. Be certain that the ignition switch is in the Off position, before you begin the demagnetizing procedure. 

2. Connect the degaussing tool to an electrical outlet, while keeping the tool at least 61 centimeters (2 feet) away 
from the compass unit. 

3. Slowly approach the head of the overhead console forward mounting screw with the degaussing tool connected. 

4. Contact the head of the screw with the plastic coated tip of the degaussing tool for about two seconds. 

5. With the degaussing tool still energized, slowly back it away from the screw. When the tip of the tool is at least 
61 centimeters (2 feet) from the screw head, disconnect the tool. 

To demagnetize the roof panel proceed as follows: 

6. Place a piece of paper approximately 22 by 28 
centimeters (8.5 by 11 inches), oriented on the 
vehicle lengthwise from front to rear, on the center 
line of the roof at the windshield header. The pur~ 
pose of the paper is to protect the roof panel from 
scratches, and to define the area to be demagne-
tized. 

7. Connect the degaussing tool to an electrical outlet, 
while keeping the tool at least 61 centimeters (2 
feet) away from the compass unit. 

8. Slowly approach the center line of the roof panel at 
the windshield header, with the degaussing tool 
connected. 

9. Contact the roof panel with the plastic coated tip of 
the degaussing tool. Be sure that the template is in 
place to avoid scratching the roof panel. Using a 
slow, back-and-forth sweeping motion, and allowing 
13 millimeters (0.50 inch) between passes, move 
the tool at least 11 centimeters (4 inches) to each 
side of the roof center line, and 28 centimeters (11 
inches) back from the windshield header. 

10. With the degaussing tool still energized, slowly 
back it away from the roof panel. When the tip of 
the tool is at least 61 centimeters (2 feet) from the 
roof panel, disconnect the tool. 

11. Calibrate the compass, (Refer to 8 - ELECTRI· 
CAUOVERHEAD CONSOLE/ELECTRONIC 

PULL TIP OF DEGAUSSING TOOL AWAY 
AT LEAST TWO FEET AND 

DISCONNECT 
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VEHICLE INFO CENTER - STANDARD PROCEDURE - MANUAL COMPASS CALIBRATION) and adjust the 
compass variance, (Refer to 8 - ELECTRICAUOVERHEAD CONSOLE/ELECTRONIC VEHICLE INFO CENTER 
- STANDARD PROCEDURE - COMPASS VARIANCE ADJUSTMENT). 
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COMPASS VARIANCE ADJUSTMENT 

BOa13863 

Compass variance. also known as magnetic declination, is the difference in angle between magnetic north and true 
geographic north. In some geographic locations, the difference between magnetic and geographic north is great 
enough to cause the compass to give false readings. If this problem occurs, the compass variance must be set. 

NOTE: If the vehicle is taken on long trips into a new variance zone the compass function may be effected. 
Compass variance may need to be adjusted to the new zone number to function properly. 

NOTE: The default for the compass variance from the factory is 8. 

To set the compass variance: 

1. Using the Variance Settings Map, find your geographic location and note the zone number. 

2. Turn the ignition switch to the On/Run position. 
Press and release the MENU push button (1) until 
"Personal Settings" is displayed. 

3. Press the STEP push button (4) until IICompass 
Variance" is displayed. 

4. Momentarily depress and release the RESET push 
button (2) to toggle through the zone numbers 
(1-15). until the zone number for your geographic 
location appears in the display. 

5. Momentarily depress and release the crr push but
ton (5) to enter the displayed zone number into the 
compass unit memory. 

6. Confirm that the correct directions are now indi
cated by the compass. 
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OIL CHANGE INDICATOR - RESET 
To reset the "Oil Change Required" indicator (after performing the scheduled maintenance) refer to the following 
procedure: 

• 1. Turn the ignition switch to the ON position (Do not start engine). 
• 2. Fully depress the accelerator pedal slowly three times within 10 seconds. 
• 3. Turn the ignition switch to the OFF/LOCK position. 

NOTE: If the "Oil Change Required" indicator message illuminates when you start the vehicle, the indicator 
did not reset. If necessary repeat this procedure. 

PERFORM SERVICE INDICATOR - RESET 
The "Perform Service" message will display on the Electronic Vehicle Information Center each time you turn the 
ignition switch to the ON/RUN position to indicate a emission maintenance is required. To reset the "Perform Ser
vice" indicator system (after performing the scheduled maintenance) refer to the following procedure: 

• 1. Turn the ignition switch to the ON position (Do not start engine). 
• 2. Press and release the brake pedal two times. 
• 3. Fully depress the accelerator pedal slowly two times within 10 seconds. 
• 4. Turn the ignition switch to the OFF/LOCK position. 

NOTE: If the indicator message illumination when you start the vehicle, the "Perform Service" indicator did 
not reset. If necessary repeat this procedure. 

REMOVAL 

ELECTRONIC VEHICLE INFORMATION CENTER 
1. Disconnect and isolate the battery negative cable. 

2. Remove the overhead console (3) from the head~ 
liner (Refer to 8 - ELECTRICAUOVERHEAD CON
SOLE - REMOVAL). 

3. Remove the screws (2) that secure the Electronic 
Vehicle Information Center (EVIC) (3) to the over
head console housing (1). 

4. Remove the EVIC (3) from the overhead console 
housing (1). 

BULB - EVIC CONTROL 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 
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NOTE: There are provisions for up to four bulblbulb holder units on the Electronic Vehicle Information Cen
ter (EVIC) circuit board. The two outboard bulbs illuminate the EVIC push buttons, while the two center 
bulbs illuminate the optional universal transmitter push buttons. Therefore, the center bulb locations are 
only populated on vehicles equipped with the optional universal transmitter. 

1. Disconnect and isolate the battery negative cable. 

2. Remove the overhead console (1) from the head
liner. (Refer to 8 - ELECTRICAUOVERHEAD 
CONSOLE - REMOVAL). 

3. Use a small thin-bladed screwdriver to rotate the 
bulb holder (3) counterclockwise about 30 degrees 
to unlock it from the keyed opening in the Elec
tronic Vehicle Information Center (EVIC) unit (2) 
circuit board. 

4. Pull the bulb holder and bulb straight out of the cir
cuit board. 

INSTALLATION 

ELECTRONIC VEHICLE INFORMATION CENTER 

NOTE: If a new Electronic Vehicle Information Center (EVIC) has been installed, the compass will have to be 
calibrated and the variance set. (Refer to 8 - ELECTRICAUOVERHEAD CONSOLE/ELECTRONIC VEHICLE 
INFO CENTER - STANDARD PROCEDURE - MANUAL COMPASS CALIBRATION) and (Refer to 8 .. ELECTRI
CAUOVERHEAD CONSOLE/ELECTRONIC VEHICLE INFO CENTER .. STANDARD PROCEDURE .. COMPASS 
VARIANCE ADJUSTMENT) for the appropriate procedures. 

1. Position the EVIC (3) onto the overhead console 
housing (1). 

2. Install the screws (2) that secure the EVIC (3) to 
the overhead console housing (1). Tighten the 
screws to 2 N·m (20 in. Ibs.). 

3. Install the overhead console (1) onto the headliner 
(Refer to 8 - ELECTRICAUOVERHEAD CONSOLE 
- INSTALLATION). 

4. Reconnect the battery negative cable. 
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BULB - EVIC CONTROL 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

CAUTION: Always use the correct bulb size and type for replacement. An incorrect bulb size or type may 
overheat and cause damage to the lamp, the socket or the lamp wiring. 

NOTE: There are provisions for up to four bulb/bulb holder units on the Electronic Vehicle Information Cen
ter (EVIC) circuit board. The two outboard bulbs illuminate the EVIC push buttons, while the two center 
bulbs illuminate the optional universal transmitter push buttons. Therefore, the center bulb locations are 
only populated on vehicles equipped with the optional universal transmitter. 

1. Align the bulb holder and bulb (3) with the keyed 
opening in the circuit board of the Electronic Vehi
cle Information Center (EVIC) (2). 

2. Insert the bulb holder and bulb straight into the cir
cuit board until the bulb holder is firmly seated. 

3. Using a small thin-bladed screwdriver, rotate the 
bulb holder clockwise about 30 degrees on the cir
cuit board to lock it into place. 

4. Reinstall the overhead console (1) onto the head
liner. (Refer to 8 - ELECTRICAUOVERHEAD 
CONSOLE - INSTALLATION). 

5. Reconnect the battery negative cable. 
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HOMELINK TRANSCEIVER 

DESCRIPTION 

NOTE: The Compass Mini-Trip Computer (CMTC) 
and Electronic Vehicle Information Center (EVIC) 
modules are sometimes referred to as Electronic 
Overhead Modules (EOM) for the purposes of scan 
tool and diagnostic information naming. Please 
treat the CMTC, EVIC and EOM as one and the 
same when diagnosing the vehicle. 

NOTE: Overhead console with Compass Mini .. Trip 
Computer (CMTC) shown. Overhead console with 
Electronic· Vehicle Information Center (EVIC) is 
similar. 

The HomeLink® transceiver is integral to the CMTC or 
EVIC modules. The only visible component of the 
HomeLink® transceiver are the three push buttons (3). 
The buttons are marked with one, two or three dots, 
respectively, for identification of each channel. 
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Each of the three HomeLink® transceiver push buttons controls an independent radio transmitter channel. Each of 
these three channels can be trained to transmit a different radio frequency signal for the remote operation of garage 
door openers, motor~zed gate openers, home or office lighting, security systems or just about any other device that 
can be equipped with a radio receiver in the 286 to 399 MegaHertz (MHz) frequency range for remote operation. 
The HomeLink® transceiver is capable of operating systems using either rolling code or non-rolling code technology. 

The HomeLink® transceiver cannot be repaired, and is available for service only as part of the CMTC or EVIC 
modules. This unit includes the push button switches for both the HomeLink® transceiver and CMTC or EVIC, The 
Vacuum-Fluorescent Display (VFD) and the plastic module case. 

OPERATION 
The HomeLink® transceiver receives battery feed through the Ignition Off Draw (100) fuse circuit of the vehicle. It 
operates on a non-switched source of battery current so the unit will remain functional, regardless of the ignition 
switch position. It can learn and store three separate transmitter radio frequency codes to operate garage door 
openers, security gates and security lighting. The Compass Mini-Trip Computer (CMTC) or Electronic Vehicle Infor
mation Center (EVIC) display provides visual feedback to the driver, showing which transmitter button is pressed. 
The system will not send operating signals if the vehicle theft security alarm is armed. This prevents a perpetrator 
from breaking into a vehicle parked outside a home and using the HomeLink® transceiver system to enter the home. 



8M - 38 OVERHEAD CONSOLE - SERVICE INFORMATION ----------- DR 

DIAGNOSIS AND TESTING 

HOMELINK® TRANSCEIVER 
If the HomeUnk® transceiver is inoperative. but the 
Compass Mini-Trip Computer (CMTC) or Electronic 
Vehicle Information Center (EVIC) Vacuum-Fluores-
cent Display (VFD) is operating normally. (Refer to 8 -
ELECTRICAUOVERHEAD CONSOLElHOMELlNK® 
TRANSCEIVER - STANDARD PROCEDURE - PRO
GRAMMING TRANSCEIVER CODES) for instructions 
on training the HomeLink® transceiver. Retrain the 
HomeLink® transceiver with a known· good hand held 
transmitter as instructed and test the HomeLink® 
transceiver operation again. If the unit is still inopera
tive, test it with the Radio Frequency Detector special 
tool 9001 as described below: 

1. Turn the Radio Frequency (RF) Detector ON. A 
"chirp" will sound and the green power Light Emit
ting Diode (LED) indicator will light. If the green 
LED does not light, replace the battery. 

2. Hold the RF detector within one inch of the 
TRAINED HomeLink® transceiver and press any of 
the transceiver buttons. 

3. The red signal detection LEOs will light and the tool 
will beep if a radio signal is detected. Repeat this 
test for each button. If any button is inoperative, 
replace the CMTC or EVIC modules. 

80f23Ocb 

" RADIO FREQUENCY DETECTOR #9001 

For complete circuit diagrams, refer to the appropriate wi'ring information. The wiring information includes wir
ing diagrams, proper wire and connector repair procedures, details of wire harness routing and retention, connector 
pin-out information and location views for the various wire harness connectors. splices and grounds. 

STANDARD PROCEDURE 

PROGRAMMING HOMELINK®TRANSCEIVER CODES 

WARNING: Vehicle exhaust contains carbon monoxide, a dangerous gas. Do not run the vehicle's exhaust 
while training the transceiver. Exhaust' gas can cause serious injury or death. 

WARNING: Your motorized door or gate may open and close while you are training the HomeLink® trans
ceiver if the vehicle is in range of the motorized device. Do not train the HomeLink® transceiver if people or 
pets are in the path of the door or gate. A moving door or gate can cause serious injury or death to people 
and pets or damage to objects. 

NOTE: When programming a garage door opener, it is advised to park outside the garage. It is also recom
mended that a new battery be placed in the hand-held transmitter of the device being programmed to the 
HomeLink® transceiver for quicker training and accurate transmission of the radio-frequency signal. 

NOTE: If programing the HomeLink® transceiver is unsuccessful using the following procedure, refer to the 
Owner's Manual for the current customer assistance phone number. 
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Programming Common HomeLink® Transceiver Codes (Compass Mini - Trip Computer 
(CMTC) Equipped Models) 

1. Press and hold the two outer HomeLink® transceiver buttons, and release only when the indicator light begins 
to flash (after 20 seconds). Do not hold the buttons for longer than 30 seconds and do not repeat step one to 
program a second and/or third hand-held transmitter to the remaining two HomeLink® transceiver buttons. 
2. Position the end of your hand-held transmitter 3-8 cm (1-3 inches) away from the HomeLink® transceiver but
tons while keeping the indicator light in view. 
3. Simultaneously press and hold both the HomeLink® transceiver button that you want to train and the hand
held transmitter button. Do not release the buttons until step 4 has been completed. 

NOTE: Some gate operators and garage door openers may require you to replace this Programming Step 3 
with procedures noted in the "Gate Operator/Canadian Programming" section. 

4. The HomeLink® transceiver indicator light will flash slowly and then rapidly after HomeLink® successfully 
receives the frequency signal from the hand-held transmitter. Release both buttons after the indicator light 
changes from the slow to rapid flash. 
5. Press and hold the just trained HomeLink® transceiver button and observe the indicator light. If the indicator 
light stays on constantly, programming is complete and your device should activate when the button is 
pressed and released. 

NOTE: To program the remaining two buttons, begin with "Programming" step 2. Do not repeat step 1. 
If the indicator light blinks rapidly for two seconds and then turns to a constant light, continue with "Pro
gramming" steps 6-8 to complete the programming of a rolling code equipped device (most commonly a 
garage door opener). 

6. At the garage door opener receiver (motor-head unit) in the garage, locate the "learn" or Ifsmart" button. This 
can usually be found where the hanging antenna wire is attached to the motor-head unit. 
7. Firmly press and release the "learn" or "smart" button. (The name and color of the button may vary by man
ufacturer. ) 

NOTE: There are 30 seconds in which to initiate step 8. 

8. Return to the vehicle and firmly press, hold for two seconds and release the programmed HomeUnk® 
transceiver button. Repeat the "press/holdJrelease" sequence a second time, and, depending on the brand of 
the garage door opener (or other rolling code equipped device), repeat this sequence a third time to complete the 
programming. 
The HomeLink® transceiver should now activate your rolling code equipped device. 

NOTE: To program the remaining two HomeLink® transceiver buttons, begin with "Programming" step 2. Do 
not repeat step 1. 

Programming Common HomeLink® Transceiver Codes (Electronic Vehicle Information 
Center (EVIC) Equipped Models) 

1. Press and hold the two outer HomeLink® transceiver buttons, the EVIC will display "CLEARING CHANNELS" 
, do not release the buttons until "CHANNELS CLEARED" is displayed on the EVIC (after approximately 20 sec
onds). Do not hold the buttons for longer than 30 seconds and do not repeat step one to program a second 
andlor third hand-held transmitter to the remaining two HomeLink® transceiver buttons. The HomeLink® trans
ceiver is now in the train (or learning) mode 
2. Position the end of your hand-held transmitter 3-8 cm (1-3 inches) away from the HomeLink® transceiver but
tons while keeping the EVIC display in view. 
3. Simultaneously press and hold both the HomeLink® transceiver button that you want to train and the hand
held transmitter button. Do not release the buttons until step 4 has been completed. The EVIC wiJI display 
"CHANNEL X TRAINING", once the HomeLink® transceiver is programmed the EVIC will display "CHANNEL X 
TRAINED". X refers to the desired channel being trained (1,2 or 3). 

NOTE: Some gate operators and garage door openers may require you to replace' this Programming Step 3 
with procedures noted in the "Gate Operator/Canadian Programming" section. 
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4. Once "CHANNEL X TRAINED" is displayed on the EVIC, release both buttons. Programming is now complete. 
When the HomeLink® transceiver button is subsequently pressed, "CHANNEL X TRANSMIT' is displayed on the 
EVIC and your device should be activated, (garage door should open). 

NOTE: To program the remaining two buttons, begin with "Programming" step 2. Do not repeat step 1. 
If the EVIC display shows "CHANNEL X TRANSMIT" (where X is channel 1,2 or 3) but your device does not 
activate, the device may be equipped with a "rolling code" system. Continue with the following steps five 
through seven to complete the programming of a rolling code equipped device (most commonly a garage 
door opener manufactured after 1995). The assistance of a second person may make the following program
ming steps quicker and easier. 

5. At the garage door opener receiver (motor-head unit) in the garage, locate the "Iearn" or "smart" button. This 
can usually be found where the hanging antenna wire is attached to the motor-head unit. 
6. Firmly press and release the "Iearn" or "smart" button. (The name and color of the button may vary by man
ufactu rer.) 

NOTE: There are 30 seconds in which to initiate step 8. 

7. Return to the vehicle and firmly press, hold for two seconds and release the programmed HomeLink® 
transceiver button. Repeat the "press/hold/release" sequence a second time, and, depending on the brand of 
the garage door opener (or other rolling code equipped device), repeat this sequence a third time to complete the 
programming. 
The HomeLink® transceiver should now activate your rolling code equipped device. 

NOTE: To program the remaining two HomeLink® transceiver buttons, begin with "Programming" step 2. Do 
not repeat step 1. 

Canadian Programming/Gate Programming 
Canadian radio-frequency laws require transmitter signals to "time-out" (or quit) after several seconds of transmis
sion which may not be long enough for the HomeLink® transceiver to pick up the signal during programming. Similar 
to this Canadian law, some U.S. gate operators are designed to "time-out" in the same manner. 

If you live in Canada or you are having difficulties programming a gate operator by using the "Programming" pro
cedures (regardless of where you live), replace "Programming Common HomeLink® Transceiver Codes" step 3 
with the following: 

NOTE: When programming a garage door opener or gate operator, it is advised to unplug the device or 
move the vehicle out of range during the "cycling" process to prevent possible overheating. 

3. Continue to press and hold the HomeLink® transceiver button while you press and release every two sec
onds ("cycle") your hand-held transmitter until the frequency signal has successfully been accepted. (On CMTC 
equipped vehicles, the indicator light will flash slowly and then rapidly.) (On EVIC equipped vehicles, the EVIC will 
display "CHANNEL X TRAINING" and then "CHANNEL X TRAINED".) Proceed with "Programming" step 4 to 
complete. 

ERASING HOMELINK® TRANSCEIVER CODES 

NOTE: Individual channels cannot be erased. Erasing the HomeLink® transceiver codes will erase ALL pro
grammed codes. 

Erasing Homelink® Transceiver Codes (Compass Mini - Trip Computer (CMTC) Equipped 
Vehicles. 
To erase programming from all three buttons (individual buttons cannot be erased but can be "reprogrammed"), 
follow the step noted: 

• Press and hold the two outer HomeLink® transceiver buttons until the indicator light begins to flash-after 20 
seconds. Release both buttons. Do not hold for longer that 30 seconds. HomeLink® is now in the train (or 
learning) mode and can be programmed at any time beginning with "Programming" (Refer to 8 - ELECTRICAU 
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OVERHEAD CONSOLE/UNIVERSAL TRANSMITTER - STANDARD PROCEDURE - PROGRAMMING 
HOMELlNK® TRANSCEIVER CODES). 

Erasing Homelink® Transceiver Codes (Electronic Vehicle Information Center (EVIC) 
Equipped Vehicles. 
To erase programming from all three buttons (individual buttons cannot be erased but can be "reprogrammed"). 
follow the step noted: 

• Press and hold the two outer HomeLink® transceiver buttons until the EVIC displays "CLEARING CHANNELS" 
, do not release the buttons until "CHANNELS CLEARED" is displayed on the EVIC (after approximately 20 
seconds). Release both buttons. Do not hold for longer that 30 seconds. HomeLink® is now in the train (or 
learning) mode and can be programmed at any time beginning with "Programmingll (Refer to 8 - ELECTRICAU 
OVERHEAD CONSOLE/UNIVERSAL TRANSMITTER - STANDARD PROCEDURE - PROGRAMMING 
HOMELlNK® TRANSCEIVER CODES). 

REPROGRAMMING HOMELINK® TRANSCEIVER CODES 

WARNING: Vehicle exhaust contains carbon monoxide, a dangerous gas. Do not run the vehicle's exhaust 
while training the HomeLink® transceiver. Exhaust gas can cause serious injury or death. 

WARNING: Your motorized door or gate may open and close while you are training the HomeLink® trans
ceiver if the vehicle is in range of the motorized device. Do not train the HomeLink® transceiver if people or 
pets are in the path of the door or gate. A moving door or gate can cause serious injury or death to people 
and pets or damage to objects. 

NOTE: If programing the HomeLink® transceiver is unsuccessful using the following procedure, refer to the 
Owner's Manual for the current customer assistance phone number. 

Reprogramming Basic HomeLink® Transceiver Codes (Compass Mini - Trip Computer 
(CMTC) Equipped vehicles) 
To program a device to the HomeLink® transceiver using a button previously trained, follow these steps: 

1. Press and hold the desired HomeLink® transceiver button. DO NOT release the button. The indicator light will 
begin to flash after 20 seconds. Without releasing the HomeLink® transceiver button, proceed to step 2. 
2. Position the end of your hand-held transmitter 3-8 cm (1-3 inches) away from the HomeLink® transceiver but
ton while keeping the indicator light in view. 
3. Simultaneously press and hold both the HomeLink® transceiver button that you want to train and the hand
held transmitter buttons. Do not release the buttons until step 4 has been completed. 

NOTE: Some gate operators and garage door openers may require you to replace this Reprogramming Step 
3 with procedures noted in the "Gate Operator/Canadian Programming" section. 

4. The HomeLink® transceiver indicator light will flash slowly and then rapidly after it successfully receives the 
frequency signal from the hand-held transmitter. Release both buttons after the indicator light changes from the 
slow to the rapid flash. 
5. Press and hold the just trained HomeLink® transceiver button and observe the indicator light. If the indicator 
light stays on constantly, reprogramming is complete and your device should activate when the button is 
pressed and released. 

NOTE: If the indicator light blinks rapidly for two seconds and then turns to a constant light, continue with 
"Reprogramming" steps 6·8 to complete the programming of a rolling code equipped device (most com
monlya garage door opener). 

6. At the garage door opener receiver (motor-head unit) in the garage. locate the IIlearnll or "smart" button. This 
can usually be found where the hanging antenna wire is attached to the motor-head unit. 
7. Firmly press and release the "Iearnll or IIsmartll button. (The name and color of the button may vary by man
ufacturer.) 
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NOTE: There are 30 seconds in which to initiate step 8. 

8. Return to the vehicle and firmly press, hold for two seconds and release the reprogrammed HomeLink® 
transceiver button. Repeat the "presS/hold/release" sequence a second time, and, depending on the brand of 
the garage door opener (or other rolling code equipped device), repeat this sequence a third time to complete the 
reprogramming. 
The HomeLink® transceiver should now activate your rOiling code equipped device. 

Reprogramming Basic HomeLink® Transceiver Codes (Electronic Vehicle Information 
Center (EVIC) Equipped Vehicles) 
To program a device to the HomeLink® transceiver using a button previously trained, follow these steps: 

1. Press and hold the desired HomeLink® transceiver button. DO NOT release the button. The EVIC will display 
"CHANNEL X TRANSMIT" for 20 seconds and then change to "CHANNEL X TRAINING". Without releasing the 
HomeLink® transceiver button, proceed to step 2. 
2. Position the end of your hand-held transmitter 3-8 cm (1-3 inches) away from the HomeLink® transceiver but
ton while keeping the EVIC display in view. 
3. Simultaneously press and hold both the HomeLink® transceiver button that you want to train and the hand
held transmitter buttons. Do not release the buttons until step 4 has been completed. The EVIC will display 
"CHANNEL X TRAINING", once the HomeLink® transceiver is programmed the EVIC will display "CHANNEL X 
TRAINED". X refers to the desired channel being trained (1,2 or 3). 

NOTE: Some gate operators and garage door openers may require you to replace this Reprogramming Step 
3 with procedures noted in the "Gate Operator/Canadian Programming" section. 

4. Once "CHANNEL X TRAINED" is displayed on the EVIC, release both buttons. Programming is now complete. 
When the HomeLink® transceiver button is subsequently pressed, "CHANNEL X TRANSMIT' is displayed on the 
EVIC and your device should be activated, (garage door should open). 

NOTE: If the EVIC display shows "CHANNEL X TRANSMIT" (where X is channel 1,2 or 3) but your device 
does not activate, the device may be equipped with a "rolling code" system. Continue with the following 
steps 5 through 7 to complete the programming of a rolling code equipped device (most commonly a 
garage door opener manufactured after 1995). The assistance of a second person may make the following 
programming steps quicker and easier. 

5. At the garage door opener receiver (motor-head unit) in the garage, locate the "Iearn" or "smarr' button. This 
can usually be found where the hanging antenna wire is attached to the motor-head unit. 
6. Firmly press and release the "Iearn" or "smart" button. (The name and color of the button may vary by man
ufacturer.) 

NOTE: There are 30 seconds in which to initiate step 7. 

7. Return to the vehicle and firmly press, hold for two seconds and release the reprogrammed HomeLink® 
transceiver button. Repeat the "presslhold/release" sequence a second time, and, depending on the brand of 
the garage door opener (or other rolling code equipped device), repeat this sequence a third time to complete the 
reprogramming. 
The HomeLink® transceiver should now activate your rolling code equipped device. 

Canadian Programming/Gate Programming 
Canadian radio-frequency laws require transmitter signals to "time-out" (or quit) after several seconds of transmis
sion which may not be long enough for the HomeLink® transceiver to pick up the signal during programming. Similar 
to this Canadian law, some U.S. gate operators are designed to "time-out" in the same manner. 

If you live in Canada or you are having difficulties programming a gate operator by using the IIProgramming" pro
cedures (regardless of where you live), replace "Programming Common HomeLink® Transceiver Codes" step 3 
with the following: 

NOTE: When programming a garage door opener or gate operator, it is advised to unplug the device or 
move the vehicle out of range during the "cycling" process to prevent possible overheating. 
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3. Continue to press and hold the HomeLink® transceiver button while you press and release every two sec
onds ("cycle") your hand-held transmitter until the frequency signal has successfully been accepted. (On CMTC 
equipped vehicles, the indicator light will flash slowly and then rapidly.) (On EVIC equipped vehicles, the EVIC will 
display "CHANNEL X TRAINING" and then "CHANNEL X TRAINED".) Proceed with "Programming" step 4 to 
complete. 
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SENSOR-AMBIENT AIR TEMPERATURE 

DESCRIPTION 
The ambient temperature sensor is a variable resistor 
mounted to a bracket that is secured with a screw to 
the left side of the radiator yoke, behind the radiator 
grille and in front of the engine compartment. 

The ambient temperature sensor cannot be adjusted 
or repaired and, if inoperative or damaged, it must be 
replaced. 

OPERATION 
The ambient temperature sensor is a variable resistor that operates on a five-volt reference signal sent by the 
Totally Integrated Power Module (TIPM). The resistance in the sensor changes as temperature changes, changing 
the temperature sensor signal circuit voltage to the TIPM. Based upon the resistance in the sensor, the TIPM 
senses a specific voltage on the temperature sensor signal circuit. The TIPM then translates the voltage into a tem
perature reading that it sent over the Programmable Communications Interface (PCI) data bus circuit to other mod
ules utilizing temperature information. 

DIAGNOSIS AND TESTING 

AMBIENT TEMPERATURE SENSOR 
The temperature function is supported by the ambient temperature sensor, a wiring circuit, and the Totally Integrated 
Power Module (TIPM). When the sensor is exposed to temperatures above 60° C (140° F), or if the sensor circuit 
is shorted, 600 C (130/140° F) will appear in the display in place of the temperature. When the sensor is exposed 
to temperatures below - 40° C (- 40° F) or if the sensor circuit is open, - 40° C (- 400 F) will appear in the display 
for Compass Mini - Trip Computer (CMTC) equipped vehicles and - - 0 C (- - 0 F) will be displayed on Electronic 
Vehicle Information Center (EVIC) equipped vehicles. 

The ambient temperature sensor circuit can be diagnosed using the following Temperature System Test, and Sensor 
Test. If the temperature sensor and circuit are confirmed to be OK, but the temperature display is inoperative or 
incorrect, test the Compass Mini - Trip Computer (CMTC), (Refer to 8 - ELECTRICAUOVERHEAD CONSOLE! 
COMPASS/MINI-TRIP COMPUTER - DIAGNOSIS AND TESTING) or Electronic Vehicle Information Center (EVIC), 
(Refer to 8 - ELECTRICAUOVERHEAD CONSOLE/ELECTRONIC VEHICLE INFO CENTER - DIAGNOSIS AND 
TESTING) as applicable. 

TEMPERATURE SYSTEM TEST 
For complete circuit diagrams, refer to the appropriate wiring information. The wiring information includes wir
ing diagrams, proper wire and connector repair procedures, details of wire harness routing and retention, connector 
pin-out information and location views for the various wire harness connectors, splices and grounds. 

NOTE: Temperature readings do not update immediately. Allow up to 60 seconds after the ignition switch is 
turned to the On position for readings to meet test specifications. 

1. Turn the ignition switch to the Off position. Disconnect the wire harness connector from the ambient temperature 
sensor. 

2. Turn the ignition switch to the On position. The CMTC display should now read - 400 C (- 40° F) or the EVIC 
display should now read - - 0 C (- - 0 F). If OK, go to Step 3. If not OK, repair the shorted sensor return circuit 
or ambient temperature sensor signal circuit to the ambient temperature sensor as required. 

3. Turn the ignition switch to the Off position. Taking care not to damage the wire terminals, connect a jumper wire 
between the two terminals in the body half of the ambient temperature sensor harness connector. 
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4. Turn the ignition switch to the On position. The CMTC or EVIC display should now read 60° C (130/140° F). If 
OK, go to Step 5. If not OK, repair the open sensor return circuit or ambient temperature sensor signal circuit to 
the ambient temperature sensor as required. 

5. Clear any Diagnostic Trouble Codes that may have been set while performing the test. Perform further diagnosis 
of the Compass Mini - Trip Computer (CMTC), (Refer to 8 - ELECTRICAUOVERHEAD CONSOLE/COMPASS/ 
MINI-TRIP COMPUTER - DIAGNOSIS AND TESTING) or Electronic Vehicle Information Center (EVIC). (Refer to 
8 - ELECTRICAUOVERHEAD CONSOLE/ELECTRONIC VEHICLE INFO CENTER - DIAGNOSIS AND TEST
ING) as applicable. 

SENSOR TEST 
1. Turn the ignition switch to the Off position. Disconnect the ambient temperature sensor harness connector. 

2. Measure the resistance of the ambient temperature sensor. At - 40° C (- 40° F), the sensor resistance is 336 
kilohms. At 55° C (1300 F). the sensor resistance is 2.488 kilohms. The sensor resistance should read between 
these two values. If OK, perform further diagnosis of the Compass Mini - Trip Computer (CMTC), (Refer to 8 -
ELECTRICAUOVERHEAD CONSOLEICOMPASS/MINI-TRIP COMPUTER - DIAGNOSIS AND TESTING) or 
Electronic Vehicle Information Center (EVIC), (Refer to 8 - ELECTRICAUOVERHEAD CONSOLE/ELECTRONIC 
VEHICLE INFO CENTER - DIAGNOSIS AND TESTING) as applicable. If not OK, replace the inoperative ambi
ent temperature sensor. 

REMOVAL 
1. Open the hood. 

2. Disconnect and isolate the battery negative cable. 

3. Working on the underside of the hood, remove screw holding sensor to hood panel. 

4. Disconnect the sensor electrical connector and remove sensor from vehicle. 

INSTALLATION 
1. Connect the sensor electrical connector. 

2. Working on the underside of the hood, install screw holding sensor to hood panel. 

3. Connect the battery negative cable. 

4. Close the hood. 
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POWER LOCKS - ELECTRICAL DIAGNOS1-ICS 

DIAGNOSIS AND TESTING 



DR ------------ POWER LOCKS - ELECTRICAL DIAGNOSTICS 

B1801-0RIVER DOOR LOCK/UNLOCK SWITCH CIRCUIT LOW 
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• When Monitored: 
At all times when battery power is supplied to the Instrument Cluster . 

• Set Condition: 
When the Instrument Cluster senses voltage to the driver door lock switch below .25 volts for over 10 seconds, 
the input circuit is not valid and this code will set. 

Possible Causes 

(G161) DRIVER DOOR LOCK SWITCH MUX CIRCUIT SHORTED TO GROUND 

DOOR LOCK SWITCH SHORTED 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. DTC PRESENT 

Turn the ignition on. 
With the scan tool, record and erase DTC's. 
With the scan tool, read DTC's. 
Operate the door locks several times from the Driver Door Lock Switch while monitoring the scan tool. 

Does the scan tool display B1801-DRIVER DOOR LOCKJUNLOCK SWITCH CIRCUIT LOW? 

No »Go To 2 

Yes »Refer to the Symptom List for problems related to Power Door Locks. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. DOOR LOCK SWITCH SHORTED 

Disconnect the Driver Window/Door Lock Switch C1 connector. 
With the scan tool in sensors, read the DRV DOOR LOCK SW MUX 
circuit. 

Is the voltage above 4.6 volts? 

Yes »Rep/ace the Driver Window/Door Lock Switch. 

No 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Go To 3 
12 
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DOOR LOCK-DRIVER C1 

1 

6 

813d4118 



DR ------------ POWER LOCKS - ELECTRICAL DIAGNOSTICS aN - 5 

3. (G161) DRIVER DOOR LOCK SWITCH MUX CIRCUIT SHORTED 

Turn the ignition off. 
Disconnect the Instrument Cluster C4 connector. 
Measure the resistance between the (G161) Driver Door Lock Switch 
Mux circuit and ground. 

Is the resistance below 1000.0 ohms? 

Yes »Repair the (G161) Driver Door Lock Switch Mux circuit for a 

No 

short to ground. 
Perform BODY VERIFICATION TEST .. VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Instrument Cluster in accordance with service 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

CLU8TEROI 
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B1803-DRIVER DOOR LOCK/UNLOCK SWITCH CIRCUIT STUCK LOCK 
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DR ------------ POWER' LOCKS - ELECTRICAL DIAGNOSTICS aN • 7 

• When Monitored: 
At all times when battery power is supplied to the Instrument Cluster. 

• Set Condition: 
When the Instrument Cluster senses voltage to the driver door lock switch between 2.0 and 2.9 volts for over 
10 seconds, this code will set. 

Possible Causes 

(G161) DRIVER DOOR LOCK SWITCH MUX CIRCUIT PARTIALLY SHORTED TO GROUND, 

DOOR LOCK SWITCH SHORTED 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. DTC PRESENT 

Turn the ignition on. 
With the scan tool, record and erase DTC's. 
With the scan tool, read DTC's. 
Operate the door locks several times from the Driver Door Lock SWitch while monitoring the scan tool. 

Does the scan tool display B1803-DRIVER DOOR LOCKIUNLOCK SWITCH CIRCUIT STUCK LOCK? 

Yes »Go To 2 

No »Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. Operate the switch 
several times and check for an occasional sticking problem. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 • ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. DOOR LOCK SWITCH STUCK 

Disconnect the Driver Window/Door Lock Switch C1 connector. 
With the scan tool in sensors, read the DRV DOOR LOCK SW MUX 
circuit. 

Is the voltage above 4.6 volts? 

Yes »Replace the Driver Window/Door Lock Switch. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 
12 
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3. (G161) DRIVER DOOR LOCK SWITCH MUX CIRCUIT SHORTED 

Turn the ignition off. 
Disconnect the Instrument Cluster C4 connector. 
Measure the resistance between the (G161) Driver Door Lock Switch 
Mux circuit and ground. 

Is the resistance below 10000.0 ohms? 

Yes »Repair the '(G161) Driver Door Lock Switch Mux circuit for a 

No 

partial short to ground. 
Perform BODY VERIFICATION TEST - VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Instrument Cluster in accordance with service 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B1804-DRIVER DOOR LOCK/UNLOCK SWITCH CIRCUIT STUCK UNLOCK 
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• When Monitored: 
At all times when battery power is supplied to the Instrument Cluster. 

• Set Condition: 
When the Instrument Cluster senses voltage to the driver door lock switch between 0.5 and 1.5 volts for over 
10 seconds, this code will set. 

Possible Causes 

(G161) DRIVER DOOR LOCK SWITCH MUX CIRCUIT PARTIALLY SHORTED TO GROUND 

DOOR LOCK SWITCH SHORTED 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. DTC PRESENT 

Turn the ignition on. 
With the scan tool, record and erase DTC's. 
With the scan tool, read DTC's. 

Operate the door locks several times from the Driver Door Lock Switch while monitoring the scan tool. 

Does the scan tool display B1804-DRIVER DOOR LOCK/UNLOCK SWITCH CIRCUIT STUCK UNLOCK? 

Yes »Go To 2 

No »Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. Operate the switch 
several times and check for an occasional sticking problem. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRON IC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. DOOR LOCK SWITCH STUCK 

Disconnect the Driver Window/Door Lock Switch C1 connector. 
With the scan tool in sensors, read the DRV DOOR LOCK SW MUX 
circuit. 

Is the voltage above 4.6 volts? 

Yes »Replace the Driver Window/Door Lock Switch. 

No 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Go To 3 5 
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3. (G161) DRIVER DOOR LOCK SWITCH MUX CIRCUIT SHORTED 

Turn the ignition off. 
Disconnect the Instrument Cluster C4 connector. 
Measure the resistance between the (G161) Driver Door Lock Switch 
Mux circuit and ground. 

Is the resistance below 10000.0 ohms? 

Yes »Repair the (G161) Driver Door Lock Switch Mux circuit for a 

No 

partial short to ground. 
Perform BODY VERIFICATION TEST - VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Instrument Cluster in accordance with service 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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B1806-PASSENGER DOOR LOCKIlINLOCK SWITCH CIRCUIT LOW 
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DR ------------ POWER LOCKS· ELECTRICAL DIAGNOSTICS 8N - 13 

• When Monitored: 
At all times when battery power is supplied to the Instrument Cluster. 

• Set Condition: 
When the Instrument Cluster senses voltage to the passenger door tock switch below .25 volts, the input circuit 
is not valid and this code will set. 

Possible Causes 

(G160) PASSENGER DOOR LOCK SWITCH MUX CIRCUIT SHORTED TO GROUND 

DOOR LOCK SWITCH SHORTED 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. OTC PRESENT 

Turn the ignition on. 
With the scan tool, record and erase DTC's. 
With the scan tool, read DTC's. 
Operate the door locks several times from the Driver Door Lock Switch while monitoring the DRBItI®. 

Does the scan tool display B1806-PASSENGER DOOR LOCKIUNLOCK SWITCH CIRCUIT LOW? 

Yes »Go To 2 

No »Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. DOOR LOCK SWITCH SHORTED 

Disconnect the Passenger Door Lock Switch connector. 
With the scan tool in sensors, read the PASS DOOR LOCK SW MUX 
circuit. 

Is the voltage above 4.6 volts? 

Yes »Replace the Passenger Door Lock Switch. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 
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3. (G160) PASSENGER DOOR LOCK SWITCH MUX CIRCUIT SHORTED 

Turn the ignition off. 
Disconnect the Instrument Cluster C4 connector. 
Measure the resistance between the (G160) Passenger Door Lock 
Switch Mux circuit and ground. 

Is the resistance below 1000.0 ohms? 

Ves »Repair the (G160) Passenger Door Lock Switch Mux circuit 

No 

for a short to ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Instrument Cluster in accordance with service 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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81808-PASSENGER DOOR LOCK/UNLOCK SWITCH CIRCUIT STUCK LOCK 
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• When Monitored: 
At all times when battery power is supplied to the Instrument Cluster . 

• Set Condition: 
When the Instrument Cluster senses voltage to the passenger door lock switch between 2.0 and 2.9 Volts for 
over 10 seconds, this code will set. 

Possible Causes 

(G160) PASSENGER DOOR LOCK SWITCH MUX CIRCUIT PARTIALLY SHORTED TO GROUND 

DOOR LOCK SWITCH SHORTED 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. DTC PRESENT 

Turn the ignition on. 
With the scan tool, record and erase DTC's. 
With the scan tool, read DTC's. 
Operate the door locks several times from the Passenger Door Lock Switch while monitoring the DRBIII®. 

Does the scan tool display B1808-PASSENGER DOOR LOCKIUNLOCK SWITCH CIRCUIT STUCK LOCK? 

Ves »Go To 2 

No »Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. Operate the switch 
several times and check for an occasional sticking problem. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. DOOR LOCK SWITCH STUCK 

Disconnect the Passenger Door Lock Switch connector. 
With the scan tool in sensors, read the PASS DOOR LOCK SW MUX 
circuit. 

Is the voltage above 4.6 volts? 

Ves »Replace the Passenger Door Lock Switch. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 

813d5fa6 
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3. (G160)'PASSENGER DOOR LO·CK SWITCH MUX CIRCUIT SHORTED 

Turn the ignition off. 
Disconnect the Instrument Cluster C4 connector. 
Measure the resistance between ground and the (G160) Passenger 
Door Lock Switch Mux circuit. 

Is the resistance below 10000.0 ohms? 

Yes »Repair the (G160) Passenger Door Lock Switch Mux circuit 

No 

for a partial short to ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Instrument Cluster in accordance with service 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

2 
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B1809-PASSENGER DOOR LOCK/UNLOCK SWITCH CIRCUIT STUCK UNLOCK 
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• When Monitored: 
At all times when battery power is supplied to the Instrument Cluster . 

• Set Condition: 
When the Instrument Cluster senses voltage to the passenger door lock switch between 0.5 and 1.5 Volts for 
over 10 seconds, this code will set. 

Possible Causes 

. (G160) PASSENGER DOOR LOCK SWITCH MUX CIRCUIT PARTIALLY SHORTED TO GROUND 

DOOR LOCK SWITCH SHORTED 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. DTC PRESENT 

Turn the ignition on. 
With the scan tool, record and erase DTC's. 
With the scan tool, read DTC's. 
Operate the door locks several times from the Passenger Door Lock Switch while monitoring the DRBIII®. 

Does the scan tool display B1809-PASSENGER DOOR LOCK/UNLOCK SWITCH CIRCUIT STUCK 
UNLOCK? 

Yes »Go To 2 

No »Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. Operate the switch 
several times and check for an occasional sticking problem. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. DOOR LOCK SWITCH STUCK 

Disconnect the Passenger Door Lock Switch connector. 
With the scan tool in sensors, read the PASS DOOR LOCK SW MUX 
circuit. 

Is the voltage above 4.6 volts? 

Yes »Replace the Passenger Door Lock Switch. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 
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3. (G160) PASSENGER DOOR LOCK SWITCH MUX CIRCUIT SHORTED 

Turn the ignition off. 
Disconnect the Instrument Cluster C4 connector. 
Measure the resistance between ground and the (G160) Passenger 
Door Lock Switch Mux circuit. 

Is the resistance below 10000.0 ohms? 

Yes »Repair the (G160) Passenger Door Lock Switch Mux circuit 

No 

for a partial short to ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Instrument Cluster in accordance with service 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W. 
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Possible Causes 

DTC PRESENT 

TOTALLY INTEGRATED POWER MODULE (TIPM) FUSE No.2 OPEN 

(A941) FUSE B+ CIRCUIT OPEN 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. DTC PRESENT 

Turn the ignition on. 
With the scan tool, read DTC's. 

Does the scan tool display any Door Lock or Cluster related DTe's? 

Yes »Refer to the Table of Contents in this section and perform the appropriate test. 

No »Go To 2 

2. TIPM FUSE No.2 OPEN 

NOTE: If the fuse is open, check the DOOR LOCK SHORTED symptoms in this section. 

Test both sides of fuse No.2 in the Totally Integrated Power Module 
(TIPM). 

Is there 12 volts on both sides of fuse No.2? 

Yes »Go To 3 

No »Replace the fuse if open and retry the system. If the fuse 
blows, locate and repair a short to the Instrument Cluster. 
The 12 volt supply to the fuse is a bus bar in the TIPM. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 • 
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

CJ D 
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DR ------------ POWER LOCKS - ELECTRICAL DIAGNOSTICS aN . 23 

3. (A941) FUSED B+ CIRCUIT OPEN 

Tum the ignition off. 
Remove the instrument cluster. 
Measure the voltage between ground and the (A941) Fused B+ circuit 
in the C 1 connector. 

Is the voltage above 10.0 volts on the Fused B+ circuit? 

Yes »Replace the Instrument Cluster in accordance with service 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Repair the (A941) Fused B+ circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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Possible Causes 

(P392) DOOR LOCK DRIVER RIGHT DOORS SHORTED TO (G778) DOOR UNLOCK DRIVER RIGHT DOORS 

(P393) DOOR LOCK DRIVER LEFT DOORS SHORTED TO (PS) DOOR UNLOCK DRIVER LEFT REAR 

(P393) DOOR LOCK DRIVER LEFT DOORS SHORT TO GROUND 

(P392) DOOR LOCK DRIVER RIGHT DOORS SHORT TO GROUND 

(P392) DOOR LOCK DRIVER RIGHT DOORS SHORT TO VOLTAGE 

(P393) DOOR LOCK DRIVER LEFT DOORS SHORT TO VOLTAGE 

DOOR LATCH 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. DTC PRESENT 

Turn the ignition on. 
With the scan tool, record and erase DTC's. 
With the scan tool, read DTC's. 
Operate the door locks several times from a door lock switch while monitoring the scan tool. 

Does the scan tool display any Door Lock related trouble codes? 

Yes »Refer to the symptom list and perform the appropriate test. 

No »Go To 2 

2. (P392) DOOR LOCK DRIVER RIGHT DOORS SHORTED TO (GnS) DOOR UNLOCK DRIVER RIGHT 
DOORS 

NOTE: If only one door motor is inoperative when the door locks 
are actuated, disconnect that door latch connector and retest to 
see if the locks are operable. If they are, replace that door latch. 
Turn the ignition off. 
Disconnect the Instrument Cluster C1 connector. 
Measure the resistance between the (P392) Door Lock Driver Right 
Doors circuit and the (G778) Door Unlock Driver Right Doors circuit in 
the Instrument Cluster connector. 

11 

Is the resistance below 1.6 ohms? 

Yes »Repair the (P392) Door Lock Driver Right Doors circuit for a 
short to the (G778) Door Unlock Driver Right Doors circuit 
(could be a shorted motor). 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 

24 , 
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3. (P393) DOOR LOCK DRIVER LEFT DOORS SHORTED TO THE (P5) DOOR UNLOCK DRIVER LEFT REAR 

NOTE: If this is a 2 door vehicle, answer NO to the question and 
continue. 
Measure the resistance between the (P393) Door Lock Driver Left 
Doors circuit and the (P5) Door Unlock Driver Left Rear circuit in the 
Instrument Cluster connector. 

Is the resistance below 2.5 ohms? 

Yes »Repair the (P393) Door Lock Driver Left Doors circuit for a 

No 

short to the (P5) Door Unlock Driver Left Rear circuit (could 
be a shorted motor). 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Go To 4 

4. (P393) DOOR LOCK DRIVER LEFT DOORS SHORT TO GROUND 

Measure the resistance between ground and the (P393) Door Lock 
Driver Left Doors circuit in the Instrument Cluster C1 connector. 

Is the resistance below 1000.0 ohms? 

Yes »Repair the (P393) Door Lock Driver Left Doors circuit for a 
short to ground. The short may be in the (P393) Door Lock 
Driver Left Doors wire, the (P5) Door Unlock Driver Left 
Rear Wire, instrument panel wiring or one of the left side 
motors. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTR'CAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 5 

5. (P392) DOOR LOCK DRIVER RIGHT DOORS SHORT TO GROUND 

Measure the resistance between ground and the (P392) Door Lock 
Driver Right Doors circuit in the Instrument Cluster C1 connector. 

Is the resistance below 1000.0 ohms? 

Yes »Repair the (P392) Door Lock Driver Right Doors circuit for a 
short to ground. The short may be in the (P392) Door Lock 
Driver Right Doors wire, the (G778) Door Unlock Driver 
Right Doors wire or in a right side motor. 
Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 6 
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6. (P392) DOOR LOCK DRIVER RIGHT DOORS SHORT TO VOLTAGE 

Tum the ignition on. 
Measure the voltage between ground and the (P392) Door Lock Driver 
Right Doors circuit. 

Is there any voltage present? 

Yes »Repair the (P392) Door Lock or (G778) Unlock Driver Right 
Doors circuit for a short to voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 7 

7. (P393) DOOR LOCK DRIVER LEFT DOORS SHORT TO VOLTAGE 

Measure the voltage between ground and the (P393) Door Lock Driver 
Left Doors circuit. 

'S there any voltage present? 

Yes »Repair the (P393) Door Lock or (P5) Door Unlock Driver 
Left Rear or (P1) Door Unlock Driver Left Front circuit for a 
short to voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Replace the Instrument Cluster in accordance with service 
information. 
Perform BODY VERIFICATION TEST· VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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*ALL DOOR UNLOCK OUTPUT CIRCUIT SHORT TO GROUND OR VOLTAGE 
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Possible Causes 

(P392) DOOR LOCK DRIVER RIGHT DOORS SHORTED TO (G778) DOOR UNLOCK DRIVER RIGHT DOORS 

(P393) DOOR LOCK DRIVER LEFT DOORS SHORTED TO (P5) DOOR UNLOCK DRIVER LEFT REAR 

DOOR UNLOCK DRIVER RIGHT DOORS CIRCUIT SHORT TO GROUND 

DOOR UNLOCK DRIVER LEFT REAR CIRCUIT SHORT TO GROUND 

DOOR UNLOCK DRIVER RIGHT DOORS SHORT TO VOLTAGE 

DOOR UNLOCK DRIVER LEFT REAR SHORT TO VOLTAGE 

DOOR LATCH 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. DTC PRESENT 

Turn the ignition on. 
With the scan tool, record and erase DTC's. 
With the scan tool, read DTC's. 
Operate the door locks several times from a door lock switch while monitoring the scan tool. 

Does the scan tool display any Door Lock related DTC's? 

No »Go To 2 

Yes »Refer to the symptom list for problems relating to Power Door Locks. 

2. (P392) DOOR LOCK DRIVER RIGHT DOORS SHORTED TO (G778) DOOR UNLOCK DRIVER RIGHT 
DOORS 

NOTE: If only one motor is inoperative when the door locks are 
actuated, disconnect that door latch connector and retest to see if 
the other locks are operable. If they are, replace that door latch. 
Turn the ignition off. 
Disconnect the Instrument Cluster C1 connector. 
Measure the resistance between the (P392) Door Lock Driver Right 
Doors circuit and the (G778) Door Unlock Driver Right Doors circuit in 
the Instrument Cluster connector. 

11 

Is the resistance below 1.6 ohms? 

Yes »Repair the (P392) Door Lock Driver Right Doors circuit for a 
short to the (G778) Door Unlock Driver Right Doors circuit 
(could be a shorted motor). 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 
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3. (P393) DOOR LOCK DRIVER LEFT DOORS SHORTED TO (P5) DOOR UNLOCK DRIVER LEFT REAR 

NOTE: "If this is a 2 door vehicle, answer NO to the question and 
continue. 
Measure the resistance between the (P393) Door Lock Driver Left 
Doors circuit and the (P5) Door Unlock Driver Left Rear circuit in the 
Instrument Cluster connector. 

Is the resistance below 2.5 ohms? 

Yes »Repair the (P393) Door Lock Driver Left Doors circuit for a 

No 

short to the (P5) Door Unlock Driver Left Rear or the (P1) 
Door Unlock Driver Left Front circuit (could be a shorted 
motor). 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Go To 4 
CLUSTDC1 

813ccc13 

4. (G778) DOOR UNLOCK DRIVER RIGHT DOORS CIRCUIT SHORT TO GROUND 

Measure the resistance between ground and the (G778) Door Unlock 
Driver Right Doors circuit in the Instrument Cluster C1 connector. 

Is the resistance below 1000.0 ohms? 

Yes »Repair the (G778) Door Unlock Driver Right Doors circuit 
for a short to ground. The short may be in the (G778) Door 
Unlock Driver Right Doors wire, the (P392) Door Lock 
Driver Right Doors wire or a right side door lock motor. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 5 

5. (P5) DOOR UNLOCK DRIVER LEFT REAR CIRCUIT SHORT TO GROUND 

NOTE: If this is a 2 door vehicle, answer NO to the question and 
continue. 
Measure the resistance between ground and the (P5) Door Unlock 
Driver Left Rear circuit in the Instrument Cluster C1 connector. 

Is the resistance below 1000.0 ohms? 

Yes »Repair the (P5) Door Unlock Driver Left Rear circuit for a 
short to ground. The short may be in the (P5) Door Unlock 
Driver Left Rear wire, the (P393) Door Lock Driver Left 
Doors wire or in a left side door lock motor. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 6 
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6. (G778) DOOR UNLOCK DRIVER RIGHT DOORS SHORT TO VOLTAGE 

Turn the ignition on. 

Measure the voltage between ground and the (G778) Door Unlock 
Driver Right Doors circuit. 

Is there any voltage present? 

Yes »Repair the (P392) Door Lock or (G778) Door Unlock Driver 
Right Doors circuit for a short to voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 7 

7. (PS) DOOR UNLOCK DRIVER LEFT REAR SHORT TO VOLTAGE 

NOTE: If this a 2 Door vehicle, answer NO to the question and con
tinue. 
Measure the voltage between ground and the (P5) Door Unlock Driver 
Left Rear circuit. 

Is there any voltage present? 

Yes »Repair the (P393) Door Lock Driver Left Doors or the (P5) 
Door Unlock Driver Left Rear circuit for a short to voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Replace the Instrument Cluster in accordance with service 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

813ccfe6 

813ccfed 



aN - 32 POWER LOCKS • ELECTRICAL DIAGNOSTICS ------------ DR 

*AUTO (ROLLING) DOOR LOCKS INOPERATIVE 
For a complete wiring diagram Refer to Section 8W. 

DOOR AJAR SWITCH STATUS INCORRECT 

TPS OR VSS DTC's 

AUTO DOOR LOCKS NOT ENABLED 

INSTRUMENT CLUSTER 

Diagnostic Test 

Possible Causes 

1. CHECK THE DOOR AJAR SWITCH STATUS 

Ensure all doors are closed. 
With the scan tool, observe all of the Door Ajar states. 

Does the scan tool display CLOSED or YES for any door ajar state? 

Yes »Repair the Door Ajar Circuit as necessary. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Go To 2 

2. ANY TPS OR VSS RELATED DTC's 

With the scan tool read "Engine" and "Anti-Lock Brakes" DTC's. 

Does the scan tool display any Throttle Position Sensor or Vehicle Speed Sensor related DTC's? 

Yes »Diagnose and repair the DTC's: 

For engines (Refer to 9 - ENGINE - ELECTRICAL DIAGNOSTICS). 
For Anti-Lock Brake (Refer to 5 - BRAKES - DIAGNOSIS AND TESTING) 

No »Go To 3 

3 . ENABLE AUTO DOOR LOCKS 

With the scan tool, observe the rolling door lock status. 

Does the scan tool display ROLLING DOOR LOCKS: "ENABLED"? 

Yes »Replace the Instrument Cluster in accordance with service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »With the scan tool enable the Auto Door Locks. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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*ORIVER DOOR FAILS TO LOCK AND 'UNlOCK··' 
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Possible Causes 

DTC PRESENT 

(P393) DOOR LOCK DRIVER LEFT DOORS WIRE OPEN 

(P1) DOOR UNLOCK DRIVER LEFT FRONT WIRE OPEN 

DOOR LATCH 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. DTC PRESENT 

Turn the ignition on. 
With the scan tool, read DTC's. 

Does the scan tool display any Door Lock related DTC's? 

Yes »Refer to symptom list for problems related to Power Door Locks and diagnose and repair DTC's. 

No »Go To 2 

2. INSTRUMENT CLUSTER 

Turn the ignition off. 
Disconnect the Instrument Cluster C1 connector. 
Connect a jumper wire between the (P1) Door Unlock Driver Left Front 
circuit in the instrument Cluster C1 connector and ground. 
Momentarily connect a fused jumper wire between the Fused B+ circuit 
and the (P393) Door Lock Driver Left Doors circuit in the Instrument 
Cluster C 1 connector. 
Reverse the jumper wires to drive the motor in the opposite direction. 

Did the Driver Door lock and unlock? 

Yes »Replace the Instrument Cluster in accordance with service 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 • 
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 

3. (P393) DOOR LOCK DRIVER LEFT DOORS WIRE OPEN 

Disconnect the Driver Door Latch connector. 
Measure the resistance of the (P393) Door Lock Driver Left Doors cir
cuit between the Instrument Cluster C1 connector and the Door Latch 
connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the (P393) Door Lock Driver Left Doors wire for an 
open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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4. (P1) DOOR UNLOCK DRIVER LEFT FRONT WIRE OPEN 

Measure the resistance of the (P1) Door Unlock Driver left Front circuit 
between the tnstrument Cluster C1 connector and the Door Latch con
nector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Door Latch assembly. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Repair the (Pi) Door Unlock Driver Left Front wire for an 
open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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*DRIVER DOOR UNLOCK OUTPUT CIRCUIT SHORT TO GROUND OR VOLTAGE 
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Possible Causes 

(P393) DOOR LOCK DRIVER LEFT DOORS SHORTED TO (P1) DOOR UNLOCK DRIVER LEFT FRONT 

(P1) DOOR UNLOCK DRIVER LEFT FRONT WIRE SHORT TO GROUND 

(P393) DOOR LOCK DRIVER LEFT DOORS WIRE SHORT TO GROUND 

(P393) DOOR LOCK DRIVER LEFT DOORS WIRE SHORTED TO VOLTAGE 

(P1) DOOR UNLOCK DRIVER LEFT FRONT WIRE SHORTED TO VOLTAGE 

DRIVER DOOR LATCH 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. DTC PRESENT 

Turn the ignition on. 
With the scan tool, record and erase DTC's. 
With the scan tool, read DTC's. 
Operate the door locks several times from a door lock switch while monitoring the scan tool. 

Does the scan tool display any Door Lock related DTC's? 

No »Go To 2 

Yes »Refer to the Symptom List for problems related to Power Door Locks. 

2. (P393) DOOR LOCK DRIVER LEFT DOORS SHORTED TO (P1) DOOR UNLOCK DRIVER LEFT FRONT 

Turn the ignition off. 
Disconnect the Instrument Cluster C1 connector. 
Measure the resistance between the (P1) Door Unlock Driver Left Front 
circuit and the (P393) Door Lock Driver Left Doors circuit in the Instru
ment Cluster C1 connector. 

Is the resistance below 3.0 ohms? 

Yes »Repair the (P393) Door Lock Driver Left Doors circuit for a 
short to the (P1) Door Unlock Driver Left Front circuit (could 
be a shorted motor). 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 
CLU8TERC1 
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3. DOOR UNLOCK DRIVER LEFT FRONT CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (P1) Door Unlock 
Driver Left Front circuit in the Instrument Cluster C1 connector. 

Is the resistance below 1000.0 ohms? 

No »Go To 6 

Yes »Go To 4 

4. DOOR UNLOCK DRIVER LEFT FRONT WIRE SHORT TO GROUND 

Disconnect the Driver Door Lock Motor connector. 
Measure the resistance between ground and the (P1) Door Unlock 
Driver Left Front wire in the Instrument Cluster C1 connector. 

Is the resistance below 1000.0 ohms? 

Yes »Repair the (P1) Door Unlock Driver Left Front wire for a 
short to ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 5 

5. (P393) DOOR LOCK DRIVER LEFT DOORS WIRE SHORT TO GROUND 

Measure the resistance between ground and the (P393) Door Lock 
Driver Left Doors circuit in the Instrument Cluster C1 connector. 

Is the resistance below 1000.0 ohms? 

Yes »Repair the (P393) Door Lock Driver Left Doors wire for a 

No 

short to ground. , 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Replace the Driver Door Latch. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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6. (P1) DOOR UNLOCK DRIVER LEFT FRONT OR (P393) DOOR LOCK DRIVER LEFT DOORS SHORTED TO 
VOLTAGE 

Turn the ignition on. 
Measure the voltage between ground and the (P1) Door Unlock Driver 
Left Front circuit. 

Is there any voltage present? 

Yes »Repair the (P393) Door Lock Driver Left Doors or (P1) Door 
Unlock Driver Left Front circuit for a short to voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Replace the Instrument Cluster in accordance with service 
information. 
Perform BODY VERIFICATION TEST - VER 1 (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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"LEFT REAR DOOR FAILS TO LOCK AND UNLOCK 
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Possible Causes 

DTC PRESENT 

(P393) DOOR LOCK DRIVER LEFT DOORS WIRE OPEN 

(P5) DOOR UNLOCK DRIVER LEFT REAR WIRE OPEN 

DOOR LATCH 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. DTC PRESENT 

Turn the ignition on. 
With the scan tool, read DTC's. 

Does the scan tool display any Door Lock related DTC's? 

Yes »Refer to symptom list for problems related to Power Door Locks to diagnose and repair DTC's. 

No »Go To 2 

2. INSTRUMENT CLUSTER 

Turn the ignition off. 
Disconnect the Instrument Cluster C 1 connector. 
Connect a jumper wire between the (P5) Door Unlock Driver Left Rear 
circuit in the Instrument Cluster C1 connector and ground. 
Momentarily connect a fused jumper wire between the Fused B+ circuit 
and the (P393) Door Lock Driver Left Doors circuit in the Instrument 
Cluster C1 connector. 
Reverse the jumper wires to drive the motor in the opposite direction. 

Did the left doors lock and unlock? 

Yes »Replace the Instrument Cluster. 

No 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Go To 3 

3. (P393) DOOR LOCK DRIVER LEFT DOORS WIRE OPEN 

Disconnect the Left Rear Door Latch connector. 
Measure the resistance of the (P393) Door Lock Driver Left Doors cir
cuit between the Instrument Cluster C1 connector and the Door Latch 
connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the (P393) Door Lock Driver Left Doors wire for an 
open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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4. (P5) DOOR UNLOCK DRIVER LEFT REAR WIRE OPEN 

Measure the resistance of the (P5) Door Unlock Driver Left Rear circuit 
between the Instrument Cluster C1 connector and the Door Latch con
nector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Door Latch. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Repair the (P5) Door Unlock Driver Left Rear wire for an 
open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

LA TCH..()C)OR.LEPT REAR 
(POWER LOCKS) 

813e1bbd 
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*ONE DOOR LOCK MOTOR INOPERATIVE 
For a complete wiring diagram Refer to Section 8W. 

Possible Causes 

DTC's PRESENT 

DOOR LOCK DRIVER OR DOOR UNLOCK DRIVER CIRCUIT OPEN 

DOOR LATCH 

Diagnostic Test 

1. CHECK DOOR LOCK MOTOR CIRCUIT 

With the DRBIII®, read DTCs. If there are any door lock related DTC's, 
refer to symptom list for problems related to Power Door Locks and 
diagnose and repair the DTC·s. 
Disconnect the inoperative Door Latch connector. 
Connect a 12 volt test light between the Door Lock Driver and the Door 
Unlock Driver circuits in the latch connector. 

NOTE: Graphic shows Passenger Latch - all others similar. 
Operate the door locks several times in the lock and unlock positions 
from a door lock switch and observe the test light. 

Does the test light illuminate brightly when the locks are actu
ated in both directions? 

Yes »Replace the Door latch. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

~ID 

R
~KJ~ 

[I 
3 I ,. 

81382459 

No »Repair the appropriate Door Lock Driver or Door Unlock Driver circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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Possible Causes 

DTC PRESENT 

(P392) DOOR LOCK DRIVER RIGHT DOORS WIRE OPEN 

{G778} DOOR UNLOCK DRIVER RIGHT DOORS WIRE OPEN 

DOOR LATCH 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. DTC PRESENT 

Turn the ignition on. 
With the scan tool, read DTC's. 

Does the scan tool display any Door Lock related DTC's? 

Yes »Refer to symptom list for problems related to Power Door Locks and diagnose and repair DTC's. 

No »Go To 2 

2. INSTRUMENT CLUSTER 

Turn the ignition off. 
Disconnect the Instrument Cluster C1 connector. 
Connect a jumper wire between the (G778) Door Unlock Driver Right 
Doors circuit in the Instrument Cluster C1 connector and ground. 
Momentarily connect a fused jumper wire between the Fused B+ circuit 
and the (P392) Door Lock Driver Right Doors circuit in the Instrument 
Cluster C1 connector. 
Reverse the jumper wires to drive the motor in the opposite direction. 

Did the Right Doors lock and unlock? 

Yes »Replace the Instrument Cluster in accordance with service 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Go To 3 

3. (P392) DOOR LOCK DRIVER RIGHT DOORS WIRE OPEN 

Disconnect the Passenger Door Latch connector. 
Measure the resistance of the (P392) Door Lock Driver Right Doors cir
cuit between the Instrument Cluster C1 connector and the Passenger 
Door Latch connector. 

Is the resistance below 5.0 ohms? 

Ves »Go To 4 

No »Repair the (P392) Door Lock Driver Right Doors wire for an 
open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICALJELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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4. (G778) DOOR UNLOCK DRIVER RIGHT DOORS WIRE OPEN 

Measure the resistance of the (G778) Door Unlock Driver Right Doors 
circuit between the Instrument Cluster C1 connector and the Passenger 
Door Latch connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Door Latch. 

No 

Perform BODY VERIFICATION TEST ~ VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Repair the (G778) Door Unlock Driver Right Doors wire for 
an open. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

24 

3 
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POWER LOCKS • SERVICE INFORMATION 
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POWER LOCKS - SERVICE INFORMATION 

DESCRIPTION 

POWER LOCKS 
The power lock system allows all of the doors to be locked or unlocked electrically by operating a switch on either 
front door trim panel. The power lock system receives non-switched battery current through a fuse in the Totally 
Integrated Power Module (TIPM), so that the power locks remain operational, regardless of the ignition switch posi
tion. 

The instrument cluster locks the doors automatically when the vehicle is driven beyond the speed of 25.7 km/h (15 
mph). all doors are closed and the accelerator pedal is depressed. The rolting door lock feature can be disabled if 
desired. 

This vehicle also offers several customer programmable features, which allows the selection of several optional 
electronic features to suit individual preferences. 

The power lock system for this vehicle can arso be operated remotely using the available Remote Keyless Entry 
(RKE) system radio frequency transmitters, if equipped. 

Certain functions and features of the power lock system rely upon resources shared with other electronic modules 
in the vehicle over the Programmable Communications Interface (PCI) data bus network. For proper diagnosis of 
these electronic modules or of the PCI data bus network, the use of a scan tool and the appropriate diagnostic 
information are required. 

CENTRAL LOCKING/UNLOCKING 
The instrument cluster will lock aU doors when a cylinder lock switch is activated in the "lock" pOSition. When the 
instrument cluster receives an unlock command from one of the cylinder lock switches, it will unlock only that door. 
If the instrument cluster receives a second command within a 5 second period, it will unlock all the remaining doors. 
The illuminated entry will activate during door unlock. 

ENHANCED ACCIDENT RESPONSE 
Upon detection of an airbag deployment by way of the PCI bus, the instrument cluster will: 

• Immediately disable the power door lock output. 
• Unlock all doors by activating the door unlock output for approximately 300 milliseconds. 
• After actuating the door unlock output, allow the door lock motors to be activated if the door lock input has 

been inactive (not erratic) for 2 seconds since the reception of the airbag deployment message. 

REMOTE KEYLESS ENTRY 
A Radio Frequency (RF) type Remote Keyless Entry (RKE) system is an available factory-installed option on this 
model. The RKE system allows the use of a remote battery-powered radio transmitter to signal the instrument clus
ter to actuate the power lock system. The RKE receiver operates on non-switched battery current through a fuse in 
the Totally Integrated Power Module (TIPM), so that the system remains operational, regardless of the ignition 
switch position. 

The RKE transmitters are also equipped with a Panic button. If the Panic button on the RKE transmitter is 
depressed, the horn will sound and the exterior lights will flash on the vehicle for about three minutes. or until the 
Panic button is depressed a second time. A vehicle speed of about 25.7 km/h (15 mph) will also cancel the panic 
event. 

The RKE system can also perform other functions on this vehicle. If the vehicle is equipped with the optional Vehicle 
Theft Security System (VTSS), the RKE transmitter will arm the VTSS when the Lock button is depressed, and 
disarm the VTSS when the Unlock button is depressed. 

The RKE system includes two transmitters when the vehicle is shipped from the factory, but the system can retain 
the vehicle access codes of up to a total of four transmitters. The transmitter codes are retained in the RKE module 
memory, even if the battery is disconnected. If an RKE transmitter is faulty or lost, new transmitter vehicle access 
codes can be programmed into the system using a scan tool. 

This vehicle also offers several customer programmable features, which allows the selection of several optional 
electronic features to suit individual preferences. Customer programmable feature options affecting the RKE system 
include: 
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• Remote Unlock Sequence - Allows the option Of having' only the-driver side front door unlock when the RKE 
transmitter Unlock button is depressed the first time. The remaining doors .unlock when the button is depressed 
a second time within 5 seconds of the first unlock press. Another option is having all doors unlock upon the 
first depression of the RKE transmitter Unlock button. , 

• Sound Horn on Lock - Allows the option of having the horn sound a short chirp as an audible verification that 
the RKE system received a valid Lock request from the RKE transmitter, or having no audible verification. 

• Flash Lights with Loc~ anc;f Unloc~ - Allows the option of ~aving t~e park !amps flash as an optical verifi
cation that the RKE system received a valid Lock 'request or Unlock request from the RKE transmitter, or hav-
ing no optical verification. . . 

• Programming Additional Transmitters - Allows up to a total of fdur" transmitter vehicle access codes 10 be 
stored in the receiver memory. 

Certain functions and features of the RKE syStem rely upon resources shared with other electronic modules in the 
vehicle over the Programmable Communioations Interface (PCI) data bus network. For diagnosis of these electronic 
modules or of the PCI data bus network, the use of a scan tool and the appropriate diagnostic information are 
required. 

OPERATION 

POWER LO,CKS 
The instrument cluster locks or unlocks the doors when an actuation input signal from a door lock switch or Remote 
Keyless Entry (RKE) module is received. The .instrument cluster turns on the output drivers and provides a voltage 
level to the door lock motor for a specified time. All passenger doors can be locked or unlocked using a mechanical 
button mounted on the door trim panel. The drivers door can pe locked' or -unlocked by using the:,key cylinder. 

AUTOMATIC',DOOR LOC~S 
When the automatic door locks are ENABLED the door ,locks will lock when, the -vehicle is moving: at about 25.7 
Kmlh (15 mph), all doors are closed and the accelerator pedal is depressed. This feature can be switched ON or 
OFF as ·desired.:When the system is,01SABLED the door locks will operate normally. but will not lock automatically 
when the vehicle is rolling. Once the automatic door locks have been actuated I they will not try to lock the' doors 
again untit a door; is opened. 

DOOR LOCK INHIBIT j" j 

If the key is in the ignition, in any position. and either front door is ajar, the doors can not be locked, but the unlock 
function still operates. Pressing the RKE lock/unlock button under these conditions will result in a normal lock/unlock 
activation. 

After the key is removed from the ignition switch, or the doors are closed, the power door locks will operate nor
mally. 

DOOR LOCK CIRCUIT PROTECTION 
If the door lock switch is actuated continuously for more than five seconds the instrument cluster will turn the output 
driver OFF (the instrument cluster would consider the switch stuck). Each lock motor is protected with a Positive 
Temperature Coefficient device that prevents motor burn out. 

REMOTE KEYLESS ENTRY 
• LOCK: Pressing the LOCK button locks all doors, sounds horn (chirp) once if enabled. flashes the park lamps 

once if enabled, and arms the Vehicle Theft Security System (VTSS) , if enabled. The chirp verifies that the 
RKE module has sent a message to the instrument cluster for door lock operation. If a door has not been 
closed before pressing the LOCK button, the vehicle may not be secured and the VTSS (if equipped) wilf not 
arm until the door is closed. 

• UNLOCK: Pressing the UNLOCK button once will unlock the driver's door first if enabled, flashes the park 
lamps twice if enableds activates the illuminated entry system, and disarms the Vehicle Theft Security System 
(VTSS), if equipped. Pressing the UNLOCK button twice within five seconds will unlock all doors, if driver's 
door first is enabled. 

• PANIC: Pressing the PANIC button sounds the horns at half second intervals, flashes the exterior lamps, and 
tums ON the interior lamps. The panic alarm will remain on for three minutes. or until the PANIC button is 
actuated again or the vehicle speed exceeds 25.7 Km/h (15 mph) will cancel the paniC event. 
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The Remote Keyless Entry Module, is capable of retaining the transmitter Vehicle Access Code(s) in its memory 
even- after vehicle power has been- interrupted. 

DIAGNOSIS AND TESTING 

POWER LOCKS 
The most reliable, efficient, and accurate means to diagnose the power lock system requires the use of a 
scan tool and the proper Diagnostic Procedures information. 

Refer to the appropriate wiring information. 

Following are tests that will help to diagnose the hard wired components and circuits of the power lock system. 
However, these tests may not prove conclusive in. the diagnosis of this system. In order to obtain conclusive testing 
of the power lock system, the Programmable Communications Interface (PCI) data bus network and all of the elec
tronic modules that provide inputs to, or receive outputs from the power lock system components must be checked. 

The instrument cluster will set Diagnostic Trouble Codes (DTC) for the power lock system. 

PRELIMINARY DIAGNOSIS 
As a preliminary diagnosis for the power lock system, note the system operation while you actuate both the Lock 
and Unlock functions with the power lock switches and with the Remote Keyless Entry (RKE) transmitter. Then, 
proceed as follows: 

• If the entire power lock system fails to function with either the power lock switches or the RKE transmitter, 
check the fused 8(+) fuse in the Totally Integrated Power Module (TIPM). 

• tf the power lock system functions with both power lock switches, but not with the RKE transmitter, proceed to 
diagnosis of the Remote Keyless Entry (RKE) system. (Refer to 8 - ELECTRICAUPOWER LOCKS/KEYLESS 
ENTRY TRANSMITTER - DIAGNOSIS AND TESTING) or (Refer to 8 - ELECTRICAUPOWER LOCKS/RE· 
MOTE KEYLESS ENTRY MODULE - DIAGNOSIS AND TESTING). 

• If the power lock system functions with the RKE transmitter, but not with one or both power lock switches, 
proceed to diagnosis of the door lock switches. (Refer to 8 - ELECTRICAL/POWER LOCKS/POWER LOCK 
SWITCH - DIAGNOSIS AND TESTING). 

• If the driver side power lock switch operates only the driver side front door power lock motor, but all other 
power lock motors operate with the passenger side power lock switch or the RKE transmitt$r, use a scan tool 
and the appropriate diagnostic information to diagnose the Programmable Communications Interface (PCI) 
data bus. 



DR ------------ POWER LOCKS - SERVICE INFORMATION 8N - 51 

MOTOR - DOOR LOCK 

DESCRIPTION 
The lock mechanisms are actuated by a reversible electric motor mounted within each door. The power lock motors 
are integral to the door latch units. The power lock motors cannot be adjusted or repaired and, if faulty or damaged. 
the door latch unit must be replaced. 

For replacement of the front door latch (Refer to 23 - BODY/DOOR - FRONT/LATCH· REMOVAL). 

For replacement of the rear door latch (Refer to 23 - BODY/DOORS - REAR/LATCH - REMOVAL). 

OPERATION 
The door lock motors are controlled by the instrument cluster. A positive and negative battery connection to the two 
motor terminals will cause the motor to move in one direction. Reversing the current will cause the motor to_ move 
in the opposite direction. 
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SWITCH - POWER LOCK 

DIAGNOSIS AND TESTING 

POWER LOCK SWITCH 
The Light-Emitting Diode (LED) illumination lamp of the power lock switch receives battery current through a fuse in 
the Totally Integrated Power Module (TIPM) on a fused ignition switch output (run) circuit. The power lock switch on 
the driver side front door trim panel is integral to the window/lock switch (Refer to 8 - ELECTRICALJPOWER 
LOCKS/DOOR MODULE - DIAGNOSIS AND TESTING). If the power lock switch operates, but the LED is inoper
ative, check for battery current at the switch with the ignition switch in the On position. If OK, replace the faulty 
switch. Refer to the appropriate wiring information. 

1. Disconnect and isolate the battery negative cable. Remove the power lock switch from the door trim panel. Dis
connect the door wire harness connector for the power lock switch from the switch connector receptacle. 

2. Test the power lock switch resistance. See the Power Lock Switch Test chart to determine if the resistance is 
correct for the switch in each switch position. If not OK, replace the faulty power lock switch as required. 

POWER LOCK SWITCH TEST TABLE 

8Qc07179 

SWITCH POSITION RESISTANCE BETWEEN 
PINS 1 & 5 

NEUTRAL 10 KILOHMS ±1% 

LOCK 820 OHMS ±5% 

UNLOCK 330 OHMS ±5% 

REMOVAL 
The power lock switch on the driver side front door trim panel is integral to the window/lock switch. (Refer to 8 -
ELECTRICALJPOWER LOCKS/DOOR MODULE - REMOVAL). 

1. Disconnect and isolate the battery negative cable. 

2. Remove the door trim panel (Refer to 23 - BODY/DOOR - FRONTITRIM PANEL - REMOVAL). 

3. Remove the switch from the trim panel bezel. 
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INSTALLATION 
1. Insert switch to trim panel bezel. 

2. Install door trim panel (Refer to 23 - BODY/DOOR - FRONTfTRIM PANEL - INSTALLATION). 

3. Connect battery negative cable. 
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MODULE-REMOTE KEYLESS ENTRY 

DESCRIPTION 
When an RKE lock message is sent to the instrument cluster, the instrument cluster actuates the door locks, the 
interior lighting is turned off, the horn chirps (if this feature is enabled), the park lamps flash (if this feature is 
enabled) and. if the vehicle is so equipped, the Vehicle Theft Security System (VTSS) is armed. When an RKE 
unlock message is sent to the instrument cluster, the instrument cluster actuates the driver side front door (or aU 
doors if this feature is enabled) unlock, the interior lighting is turned on and, if the vehicle is so equipped. the VTSS 
is disarmed. 

When an RKE panic message is sent to the instrument cluster, the instrument cluster actuates the driver side front 
door (or all doors if this feature is enabled) unlock, the interior lighting is turned on and, if the vehicle is so 
equipped, the VTSS is disarmed. The panic message will also cause the exterior lamps (including the headlights) to 
flash, and the horn to sound for about three minutes, or until a second panic message is sent to the instrument 
cluster. A vehicle speed of about 25.7 Km/h(15 mph) will also cancel the panic event. 

OPERATION 
Whenever the vehicle battery power is interrupted, the Remote Keyless Module (RKE) Module win retain all vehicle 
access codes in its memory. When replacing or adding a key fob transmitter (maximum of 4) a scan tool is required 
to program the RKE Module to accept the new Vehicle Access Code if a customer owned transmitter is not avail
able. 

If a functioning transmitter is available. (Refer to 8 - ELECTRICAUPOWER LOCKS/KEYLESS ENTRY TRANSMIT. 
TER - STANDARD PROCEDURE) 

DIAGNOSIS AND TESTING 

REMOTE KEYLESS ENTRY MODULE 

The most reliable, efficient, and accurate means to diagnose the power lock system requires the use of a 
scan tool and the proper Diagnostic Procedures information. 

Refer to the appropriate wiring information. 

REMOVAL 

(Refer to 8 - ELECTRICALIVEHICLE THEFT SECURITY/SENTRY KEY REMOTE ENTRY MODULE - REMOVAL) 

INSTALLATION 

(Refer to 8 - ELECTRICALIVEHICLE THEFT SECURITY/SENTRY KEY REMOTE ENTRY MODULE - INSTALLA
TION) 
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SWITCH - WINDOW/DOOR LOCK 

DESCRiPtiON 

aN - 55 

A window/lock switch is used on all models equipped with power locks, power windows, and power mirrors. The 
window/lock switch houses the following switches: 

• Power Lock Switch - A two-way, momentary, resistor multiplexed switch to control the power lock system. 
• Power Mirror Selector Switch - A three-position rocker switch selects the right or left power mirror for adjust

ment, or turns the power mirror system Off. 

• Power Mirror Adjustment Switches - Four momentary, arrowhead shaped, directional switches allow the 
driver to adjust the selected power mirror in the Up, Down, Right, or Left directions. 

• Power Window Lockout Switch - A two-way, latching, push-button switch allows the vehicle operator to lock 
out the power window switches on each passenger door so that the passenger door power windows may be 
operated only from the master switches . 

• Power Window Switches - A two-way, momentary power window switch for the driver side front door. This 
switch also has a second detent in the Down direction and internal circuitry to provide an Auto-Down feature 
for the driver side front door power window. In addition to the power window switch for its own door, there are 
individual master switches for each passenger door power window. 

The window/lock switch also incorporates several green Light-Emitting Diodes (LEOs) that illuminate the power lock 
and power window switch paddles, and the power mirror switch directional buttons to improve switch visibility. 

OPERATION 
The window/lock switch combines a power lock switch, a driver power window switch with an Auto-down feature, 
master switches for each passenger door power window, a power window lockout switch, a power mirror selector 
switch, and four power mirror adjustment switches in a single unit. 

Power Lock Switch 

The power lock switch circuitry is connected in series between ground and the driver door switch mux input of the 
instrument cluster. Each power lock switch position (Lock, Unlock, and Neutral) provides a different resistance value 
to the instrument cluster input, which allows the instrument cluster to sense the switch position. Based upon the 
power lock switch input, the instrument cluster controls the battery and ground feed outputs to the individual power 
lock motors to lock or unlock the door latches. The Light-Emitting Diode (LED) in the power lock switch is connected 
to battery current through the power window circuit breaker in the Totally Integrated Power Module (TIPM) on a 
fused ignition switch output (run-acc) circuit. The switch will be illuminated whenever the ignition switch is in the On 
or Accessory positions. 

Power Window Switches 

The power window switch circuitry is connected to battery current through a circuit breaker in the Totally Integrated 
Power Module (TIPM) on a fused ignition switch output (run-acc) circuit so that the power windows will operate 
whenever the ignition switch is in the On or Accessory positions. Each two-way, momentary master passenger 
power window switch provides battery current and ground to the individual power window switches on each pas
senger door so that the power window switch controls the battery current and ground feeds to its respective power 
window motor. The switch for the driver side front door power window is labeled "Auto" and includes an auto-down 
feature. When this switch is depressed to a second momentary detent position and released, the driver door power 
window is automatically operated through an internal circuit and relay to its fully lowered position. The Auto-down 
event is cancelled if the switch paddle is depressed a second time in either the Up or Down direction. When the two 
position window lockout switch is depressed and latched in the lockout position, the battery current feed to each of 
the individual passenger power window switches is interrupted so that the passenger door power windows can only 
be operated from the master switches. The window lockout switch also controls the battery current feed for the LED 
in each passenger power window switch so that the switch will not be illuminated when it is locked out. 

Power Mirror Switches 

The power mirror switch circuitry is connected to battery current through a fuse in the TIPM on a fused B(+) circuit 
so that the power mirrors remain operational regardless of the ignition switch position. A rocker type selector switch 
has three positions, one to select the right mirror, one to select the left mirror, and a neutral Off position. After the 
right or left mirror is selected, one of four directional buttons is depressed to move the selected mirror Up, Down, 
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Right or Left. The power mirror switch circuitry controls the battery current and ground feeds to each of the four (two 
in each mirror head) power mirror motors. The Light-Emitting Diode (LED) in the power mirror switch is connected 
to battery current through the power window circuit breaker in the TIPM on a fused ignition switch output (run·acc) 
circuit so that the switch directional buttons will be illuminated whenever the ignition switch is in the On or Accessory 
positions. 

DIAGNOSIS AND TESTING 

WINDOW/LOCK SWITCH 
The Light-Emitting Diode (LED) illumination lamps for an of the Driver Door Module (DDM) power window, power 
lock, and power mirror switches receive battery current through the power window circuit breaker in the Totally Inte
grated Power Module (TIPM). 11 all of the LED's are inoperative in the DDM. be certain to diagnose the power 
window system before replacing the switch unit. (Refer to 8 - ELEGTRICAUPOWER WINDOWS· DIAGNOSIS AND 
TESTING). If only one LED in the DDM is inoperative, replace the faulty DDM. If the driver side front door power 
window operates in a normal manner, but the Auto-Down feature is inoperative. replace the fautty DDM. Refer to the 
appropriate wiring information. 
1. Disconnect and isolate the battery negative cable. Remove the DDM from the door trim panel. Disconnect the 

door wire harness connectors for the DDM from the DDM connector receptacles. 

2. Test the DDM switch continuity. See the Driver Door Module Switch Tests chart to determine if the continuity is 
correct for the suspect switches in each switch position. If not OK, replace the faulty DDM as required. 
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DRIVER DOOR MODULE SWITCH TESTS 

RESISTANCE BETWEEN 
SWITCH POSITION CONNECTOR C-l PINS 

7 & 11 

NEUTRAL 10 KILOHMS ± 10/0 

LOCK 820 OHMS ± 5% 

UNLOCK 330 OHMS ± 5% 

POWER MIRROR SWITCH 

CONTINUITY BETWEEN 
SWITCH POSITION PINS OF CONNECTOR 

C-2 

LEFT MIRROR SELECTED 

UP PINS 1 & 3 

DOWN PINS 2 & 3 

RIGHT PINS 2 & 3 

LEFT PINS 3 & 6 

RIGHT MIRROR SELECTED 

UP PINS 3 & 7 

DOWN PINS 2 & 3 

RIGHT PINS 2 & 3 

LEFT PINS 3 & 4 

POWER WINDOW SWITCH 

SWITCH POSITION CONTINUITY BETWEEN 
PINS OF CONNECTOR 

C-1 

NEUTRAL PINS 1 & 8, PINS 2 & 8, 
PINS 3 & 8, PINS 4 & 8, 
PINS 5 & 8, PINS 6 & 8, 
PINS 8 & 10, PINS 8 & 

12 

LEFT FRONT UP PINS 5 & 9 

LEFT FRONT DOWN PINS 9 & 12 

RIGHT FRONT UP PINS 3 & 9 

RIGHT FRONT DOWN PINS 6 & 9 

LEFT REAR UP PINS 4 & 9 

LEFT REAR DOWN PINS 9 & 10 

RIGHT REAR UP PINS 2 & 9 

RIGHT REAR DOWN PINS 1 & 9 

POWER WINDOW LOCKOUT SWITCH 

SWITCH POSITION CONTINUITY BETWEEN 

OFF (SWITCH BUnON PIN 9 OF CONNECTOR 
RAISED - NOT C-l & PIN 8 OF 
DEPRESSED) CONNECTOR C-2 
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REMOVAL 
1. Disconnect and isolate the battery negative cable. 

2. Remove the door trim panel (Refer to 23 - BODY/DOOR - FRONTffRIM PANEL - REMOVAL). 

3. Remove the switch from the trim panel bezel. 

INSTALLATION 
1. Install switch to trim panel bezel. 

2. Install door trim panel (Refer to 23 - BODY/DOOR - FRONTffRIM PANEL - INSTALLATION). 

3. Connect battery negative cable. 
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-rRANSMllTER-REMOTE KEYLESS EN-rRY 

DIAGNOSIS AND TESTING 

REMOTE KEYLESS ENTRY TRANSMITTER 
Using special tool 9001, first test to ensure that the 
transmitter is functioning. Typical testing distance is 
2.5 centimeters (1 inch) for Asian transmitters and 
30.5 centimeters (12 inches) for aU others. To test, 
position the transmitter as shown. Press any transmit
ter button, then test each button individually. The tool 
will beep if a radio signal strength that lights five or 
more LED's is detected. Repeat this test three times. 
If transmitter fails any of the test refer to the Diagnos
tic Procedures information. 

STANDARD PROCEDURE 

STANDARD PROCEDURE - RKE TRANSMITTER BATTERIES 

8Of156c6 

NOTE: Do not disturb the metal terminal near the batteries. Avoid touching the new batteries. Skin oils may 
cause battery deterioration. It batteries are tOUChed, clean with rubbing alcohol. 

The Remote Keyless Entry (RKE) transmitter case snaps open and shut for battery access. To replace the RKE 
transmitter batteries: 

1. Using a thin coin, gently pry at the notch in the center seam of the RKE transmitter case halves near the key ring 
until the two halves unsnap. Be careful not to damage the rubber gasket when separating the case halves. 

2. Lift the back half of the transmitter case off of the RKE transmitter. 

3. Remove the two batteries from the RKE transmitter. 

4. Replace the two batteries with new 3V lithium 2016 cell. Install the batteries with the positive terminal up. Ref
erence the "+ SIDE UP" on the inside of the bottom half of the transmitter case. 

5. Align the two RKE transmitter case halves with each other, and squeeze them firmly and evenly together until 
they snap back into place. Test transmitter operation. 

STANDARD PROCEDURE • RKE TRANSMITTER CUSTOMER PREFERENCES 

AUTOMATIC (ROLLING) LOCKS 
The rOiling locks feature can be toggled ON/OFF by using a scan tool only. 

HORN CHIRP DISABLING I ENABLING 
The horn chirp can be toggled using a scan or by using the Remote Keyless Entry (RKE) transmitter that is already 
programmed to the vehicle. 

To DISABLE (cancel) the horn chirp feature: 

1. Enter the vehicle and close all doors. 

2. Fasten the seat belt (this will cancel the seat belt chime). 

3. Tum the ignition to the ON position. 

4. Press and hold the LOCK button for 4 seconds. Within 6 seconds with the LOCK button still depressed, press 
the UNLOCK button. When a single chime is heard, release both buttons. 
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5. Turn the ignition OFF. 

6. Turn the ignition ON or wait 60 seconds. 

7. Test the horn chirp feature by pressing the LOCK button. 

If a chime is not heard, program mode was canceled before the feature could be disabled. If necessary, repeat the 
procedure. 

To ENABLE the horn chirp feature, repeat the above procedure. 

OPTICAL CHIRP (FLASH) DISABLING I ENABLING 
The optical chirp can be toggled using a scan tool or by using the Remote Keyless Entry (RKE) transmitter that is 
already programmed to the vehicle. 

To DISABLE (cancel) the optical chirp feature: 

1. Enter the vehicle and close all doors. 

2. Fasten the seat belt (this will cancel the seat belt chime). 

3. Turn the ignition to the ON position. 

4. Press and hold the LOCK button for 4 seconds. Within 6 seconds with the LOCK button still depressed, press 
the PANIC button. When a single chime is heard, release both buttons. 

5. Turn the ignition OFF. 

6. Turn the ignition ON or wait 60 seconds. 

7. Test the optical chirp feature by pressing the LOCK button. 

If a chime is not heard, program mode was canceled before the feature could be disabled. If necessary, repeat the 
procedure. 

To ENABLE the optical chirp feature, repeat the above procedure. 

UNLOCK SEQUENCE 
The unlock sequence can be toggled using a scan tool or by using the Remote Keyless Entry (RKE) transmitter that 
is already programmed to the vehicle. 

To toggle between Driver door first and Unlock all doors function: 

1. Enter the vehicle and close all doors. 

2. Fasten the seat belt (this will cancel the seat belt chime). 

3. Turn the ignition to the ON position. 

4. Press and hold the UNLOCK button for 4 seconds. Within 6 seconds with the UNLOCK button still depressed, 
press the LOCK button. When a single chime is heard, release both buttons. 

5. Turn the ignition OFF. 

6. Turn the ignition ON or wait 60 seconds. 

If a chime is not heard, program mode was canceled before the feature could be disabled. If necessary, repeat the 
procedure. 

To toggle this feature, repeat the above procedure. 

STANDARD PROCEDURE - RKE TRANSMITTER PROGRAMING 
New Remote Keyless Entry (RKE) transmitters can be programed using the scan tool and the proper Diagnostic 
Procedures manual. The scan tool can provide confirmation that the PCI data bus is functional, and that all of the 
electronic modules are sending and receiving the proper messages on the PCI data bus. 

The following procedure can be used as long as one programmed transmitter is available: 

NOTE: When entering program mode using that programmed fob, ALL currently programmed fobs will be 
erased and they will have to be reprogrammed for the vehicle. If program mode is entered and no action is 
performed, the previously programmed fobs will continue to function. 

1. Enter the vehicle and close all doors. 

2. Fasten the seat belt (this will cancel the seat belt chime). Turn the ignition to the RUN position. 
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3. Press and hold the UNLOCK button on a programmed transmitter for 4 to 10 seconds. Within the 4 to 10 sec
onds with the UNLOCK button still depressed, press the PANIC button for one second. When a single chime is 
heard, release both buttons.The chime indicates the system is in program mode. 

4. Press and release both the LOCK and UNLOCK buttons simultaneously on a fob to be programmed. A single 
chime will be heard, this indicates the fob has been recognized. 

5. Press and release any button on the same fob. A single chime will be heard, this indicates the fob has been 
programmed. 

6. Repeat steps 4 and 5 for up to a total of 4 fobs. 

7. Turn the ignition OFF. 

8. Turn the ignition ON or wait 60 seconds. 

The vehicle will remain in program mode for up to 60 seconds from when the original chime (step 3) was heard. 
After 60 seconds, all programmed transmitters will function normally. 

SPECIFICATIONS 

REMOTE KEYLESS ENTRY TRANSMITTER 

RANGE 
Normal operation range is up to a distance of 3 to 7 meters (10 to 23 ft.) of the vehicle. Range may be better or 
worse depending on the environment around the vehicle. 
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POWER MIRRORS • SERVICE INFORMATION 

TABLE OF CONTENTS 

page page 

POWER MIRRORS - SERVICE INFORMATION OPERATION .................................. 65 
DESCRIPTION ................................ 63 DIAGNOSIS AND TESTING 
OPERATION .................................. 63 AUTOMATIC DAY I NIGHT MIRROR .......... 65 
DIAGNOSIS AND TESTING SWITCH - POWER MIRROR 

POWER MIRRORS .......................... 63 DIAGNOSIS AND TESTING 
MIRROR-AUTOMATIC DAY I NIGHT POWER MIRROR SWITCH .................. 67 

DESCRIPTION ................................ 65 REMOVAL .................................... 67 



DR ------------ POWER MIRRORS - SERVICE INFORMATION 8N - 63 

POWER MIRRORS - SERVICE INFORMAl-ION 

DESCRIPTION 

AUTOMATIC DAY/NIGHT MIRROR 
The automatic day/night mirror system is able to automatically change the reflectance of the inside rear view mirror 
in order to reduce the glare of headlamps approaching the vehicle from the rear. The automatic day/night rear view 
mirror receives battery current through a fuse in the Totally Integrated Power Module (TIPM) only when the ignition 
switch is in the On position. 

OUTSIDE REAR VIEW MIRROR 
The power operated outside rear view mirrors allow the driver to adjust both outside mirrors electrically from the 
driver side front seat position by operating a switch on the driver side front door trim panel. The power mirrors 
receive a non-switched battery feed through a fuse in the Totally Integrated Power Module (TIPM) so that the sys
tem will remain operational, regardless of the ignition switch position. 

OPERATION 

AUTOMATIC DAY/NIGHT MIRROR 
A switch located on the bottom of the automatic day/night mirror housing allows the vehicle operator to select 
whether the automatic dimming feature is operational. When the automatic day/night mirror is turned on, the mirror 
switch is lighted by an integral Light-Emitting Diode (LED). The mirror will automatically disable its self-dimming 
feature whenever the vehicle is being driven in reverse. 

OUTSIDE REAR VIEW MIRROR 
The heated mirrors include an electric heating grid behind the mirror glass in each outside mirror, which can clear 
the mirror glass of ice, snow, or fog. (Refer to 8 - ELECTRICAUHEATED MIRRORS - DESCRIPTION) for more 
information. 

DIAGNOSIS AND TESTING 

POWER MIRRORS 

WIRING VOLTAGE TEST 
The following wiring test determines whether or not voltage is continuous through the body harness to switch. 

1. Remove the power mirror switch (Refer to 8 - ELECTRICAUPOWER LOCKS/DOOR MODULE - REMOVAL). 

2. Disconnect wire harness connector from back of power mirror switch. 

3. Connect the clip end of a 12 volt test light to Pin 5 in the mirror switch harness connector. Touch the test light 
probe to Pin 3. 

If the test light illuminates, the wiring circuit between the battery and switch is OK. 

If the lamp does not illuminate, first check the fuse in the Totally Integrated Power Module (TIPM). If fuse is OK, 
then check for a broken wire. 

Refer to the appropriate wiring information. 
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POWER MIRROR MOTOR TEST 
If the power mirror switch is receiving proper current 
and ground and mirrors do not operate, proceed with 
power mirror motor test. Refer to the appropriate wir
ing information. 

1. Remove the power mirror switch (Refer to 8 -
ELECTRICAUPOWER LOCKS/DOOR MODULE -
REMOVAL). 

2. Disconnect wire harness connector to power mirror 
switch. 

3. Using two jumper wires: 
• Connect one to a 12 volt source 
• Connect the other to a good body ground 
• Refer to the Mirror Motor Test Chart for proper 

wire connections at the switch connector 

MIRROR MOTOR TEST CHART 

12 VOLTS GROUND 

SWITCH CONNECTOR 

PIN 1 PIN 2 

PIN 6 PIN 2 

PIN 2 PIN 1 

PIN 2 PIN 6 

PIN 7 PIN 2 

PIN 4 PIN 2 

PIN 2 PIN 7 

PIN 2 PIN 4 

-

I I 
432 1 

c:::::::J c:::::::J c:::::::J c:::::::J 

c:::::::J c:::::::J c:::::::J c:::::::J 
8 7 6 5 

8Ob85b90 

MIRROR REACTION 

RIGHT LEFT 

- UP 

- LEFT 

- DOWN 

- RIGHT 

UP -
LEFT -

DOWN -
RIGHT -

4. If results shown in table are not obtained, check for open or shorted circuit. Replace mirror assembly as nec
essary. 
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MIRROR-AUTOMA-rIC DAY I NIGHT 

DESCRIPTION 

8N - 65 

The automatic day/night mirror uses a thin layer of electrochromic material between two pieces of conductive glass 
to make up the face of the mirror. When the mirror switch is in the On position, two photocell sensors are used by 
the mirror circuitry to monitor external light levels and adjust the reflectance of the mirror. 

OPERATION 

The ambient photocell sensor is located on the forward-facing (windshield side) of the rear view mirror housing, and 
detects the ambient light levels outside of the vehicle. The head lamp photocell sensor is located inside the rear view 
mirror housing behind the mirror gfass and faces rearward, to detect the level of the light being received at the rear 
window side of the mirror. When the circuitry of the automatic day/night mirror detects that the difference between 
the two light levels is too great (the light level received at the rear of the mirror is much higher than that at the front 
of the mirror), it begins to darken the mirror. 

The automatic day/night mirror circuitry also monitors the transmission using an input from the backup lamp circuit. 
The mirror circuitry is programmed to automatically disable its self-dimming feature whenever it senses that the 
transmission backup lamp circuit is energized. 

The automatic day/night mirror is a completely self-contained unit and cannot be repaired. If faulty or damaged, the 
entire mirror assembly must be replaced. 

DIAGNOSIS AND TESTING 

AUTOMATIC DAY I NIGHT MIRROR 
For complete circuit diagrams, refer to the appro
priate wiring information. 
1. Check the fuse in the Totally Integrated Power 

Module (TIPM). If OK, go to Step 2. If not OK, 
repair the shorted circuit or component as required 
and replace the faulty fuse. 

2. Turn the ignition switch to the On position. Check 
for battery voltage at the fuse in the TIPM. If OK, 
go to Step 3. If not OK, repair the open circuit to 
the ignition switch as required. 

3. Turn the ignition switch to the Off position. Discon
nect and isolate the battery negative cable. Unplug 
the wire harness connector from the automatic day/ 
night mirror. Connect the battery negative cable. 
Turn the ignition switch to the On position. Check 
for battery voltage at the fused ignition switch out
put (run/start) circuit cavity of the automatic day/ 
night mirror wire harness connector. If OK, go to Step 4. 
required. 

8Oa1374f 

If not OK. repair the open circuit to the TIPM as 

4. Turn the ignition switch to the Off position. Disconnect and isolate the battery negative cable. Check for continuity 
between the ground circuit cavity of the automatic day/night mirror wire harness connector and a good ground. 
There should be continuity. If OK, go to Step 5. If not OK, repair the circuit to ground as required. 

5. Connect the battery negative cable. Turn the ignition switch to the On position. Set the parking brake. Place the 
transmission gear selector lever in the Reverse position. Check for battery voltage at the backup lamp switch 
output circuit cavity of the automatic day/night mirror wire harness connector. If OK, go to Step 6. If not OK, 
repair the open circuit as required. 

6. Turn the ignition switch to the Off position. Disconnect the battery negative cable. Plug in the automatic day/night 
mirror wire harness connector. Connect the battery negative cable. Turn the ignition switch to the On position. 
Place the transmission gear selector lever in the Neutral position. Place the mirror switch in the On (the LED in 
the mirror switch is lighted) position. Cover the forward facing ambient photocell sensor to keep out any ambient 
light. 
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NOTE: The ambient photocell sensor must be covered completely, so that no light reaches the sensor. Use 
a finger pressed tightly against the sensor, or cover the sensor completely with electrical tape. 

7. Shine a light into the rearward facing headlamp photocell sensor. The mirror glass should darken. If OK, go to 
Step 8. If not OK, replace the faulty automatic day/night mirror unit. 

8. With the mirror glass darkened, place the transmission gear selector lever in the Reverse position. The mirror 
should return to its normal reflectance. If not OK, replace the faulty automatic day/night mirror unit. 
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SWITCH - POWER 'MIRROR 

DIAGNOSIS AND TESTING 

POWER MIRROR SWITCH 
The power mirror switch is included with the window/lock switch. (Refer to 8 - ELECTRICAUPOWER LOCKS/DOOR 
MODULE - DIAGNOSIS AND TESTING). 

REMOVAL 
The power mirror switch is included with the window/lock switch. (Refer to 8 - ELECTRICAUPOWER LOCKS/DOOR 
MODULE - REMOVAL). 
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POWER SEATS • SERVICE INFORMATION 
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POWER SEATS - SERVICE INFORMA-rION 

DESCRIPTION 
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The power seat system allows the driver and front seat passenger to electrically adjust their seating positions using 
the power seat switches located on the outboard seat cushion side shield of each front seat. The power seat system 
allows the seating position to be adjusted forward, rearward, front up, front down, rear up, or rear down. The power 
seat system receives battery current through a fuse in the Integrated Power Module, regardless of the ignition 
switch position. The power seat system includes the following components: 

• Driver Power Seat SWitch 
• Passenger Power Seat Switch 
• Driver Power Seat Track 
• Passenger Power Seat Track 

Some models equipped with the power seat option also feature a manually operated lumbar support in the seat 
back. The lumbar support allows the user to adjust lower seat back pressure to achieve optimum comfort and sup
port in the lower lumbar region of the spinal column. The lumbar support is controlled by a knob on the outboard 
side of the seat back assembly. 

OPERATION 
The power seat system receives battery current through a 40 amp fuse in the Power Distribution Center (PDC) so 
that the power seats remain operational, regardless of the ignition switch position. 

When a power seat switch is actuated, a battery feed and a ground path are applied through the power seat switch 
contacts to the appropriate motor or motors. The motor and drive unit operate to move the seat in the selected 
direction until the switch is released, or until the travel limit of the power seat track is reached. When the switch is 
moved in the opposite direction, the battery feed and ground path to the motor is reversed through the switch con
tacts. This causes the motor to run in the opposite direction. 

DIAGNOSIS AND TESTING 

POWER SEAT SYSTEM 
Before any testing of the power seat system is attempted, the battery should be fully-charged and all wire harness 
connections and pins checked to ensure proper continuity and grounds. Also ensure that the seat being diagnosed 
is not jammed by foreign material. With the dome lamp on, apply the power seat switch in the direction of the 
concern. If the dome lamp dims, the seat may be jamming. Check under and behind the seat for binding or obstruc
tions. If the dome lamp does not dim, proceed with testing of the individual components and Circuits. 

For complete circuit diagrams, refer to the appropriate wiring information. The wiring information includes wir
ing diagrams, proper wire and connector repair procedures, details of wire harness routing and retention, connector 
pin-out information and location views for the various wire harness connectors, splices and grounds. 

Operate the power seat switch and move the seat in all directions. The seat should move in each of the selected 
directions. 

If the power seat adjuster fails to operate in more than one direction, proceed as follows: 

1. Inspect the power seat adjuster motors to ensure the electrical connectors are fully seated to the motors. If OK, 
go to Step 2. If not OK, connect the electrical connector to the fully seated position. 

2. Check the power seat fuse in the integrated power module. If OK, go to Step 3. If not OK, repair the circuit as 
necessary and replace the inoperative fuse. 

3. Remove the power seat switch from the seat cushion side panel. Check for battery voltage at the fused B( +) 
circuit cavity of the power seat switch wire harness connector. If OK, go to Step 4. If not OK, repair the open 
circuit to the integrated power module as required. 

4. Check for continuity between the ground circuit cavity of the power seat switch wire harness connector and a 
good ground. There should be continuity. If OK, go to Step 5. If not OK, repair the open circuit to ground as 
required. 

5. (Refer to 8 - ELECTRICAUPOWER SEATS/DRIVER SEAT SWITCH - DIAGNOSIS AND TESTING). If the 
switch tests OK, check the wire harness between the power seat switch and the motor. If the circuits check OK, 
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replace the inoperative power seat adjuster assembly. If the circuits are not OK, repair the wire harness as 
required. 
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POWER SEAT TRACK 

DESCRIPTION 
The eight-way power seat option includes a power 
seat track assembly (1) located ·under each front seat. 
The power seat track assembly replaces the standard 
manually operated seat tracks. The lower half of the 
power seat track is secured at the front with two bolts 
to the floor panel seat cross member, and at the rear 
with two bolts to the floor panel. Four nuts secure the 
bottom of the seat cushion frame to the upper half of 
the power seat track unit. 

The power seat track assembly cannot be repaired, 
and is serviced only as a complete assembly. If any 
component in this assembly is inoperative or dam
aged, the entire power seat track must be replaced. 

OPERATION 
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The power seat track unit includes three reversible electric motors that are secured to the upper half of the track 
unit. Each motor moves the seat adjuster through a combination of worm-drive gearboxes and screw-type drive 
units. 

The front and rear of the seat are operated by two separate vertical adjustment motors. These motors can be oper
ated independently of each other, tilting the entire seat assembly forward or rearward; Of, they can be operated in 
unison by selecting the proper power seat switch functions, which will raise or lower the entire seat assembly. The 
third motor is the horizontal adjustment motor, which moves the seat track in the forward and rearward directions. 

DIAGNOSIS AND TESTING 

POWER SEAT TRACK 
For complete circuit diagrams, refer to the appropriate wiring information. The wiring information includes wir
ing diagrams, proper wire and connector repair procedures, details of wire harness routing and retention, connector 
pin-out information and location views for the various wire harness connectors, splices and grounds. 

Operate the power seat switch to move all three seat motors in each direction. The seat should move in each of the 
selected directions. If the power seat track fails to operate in only one direction, move the seat track a short dis
tance in the opposite direction and test again to be certain that the track is not at its travel limit. If the power seat 
track still fails to operate in only one direction, (Refer to 8 - ELECTRICAUPOWER SEATS/DRIVER SEAT SWITCH 
- DIAGNOSIS AND TESTING) for power seat switch diagnosis. If the power seat track fails to operate in more than 
one direction, proceed as follows: 

1. Check the power seat fuse in the integrated power module. If OK, go to Step 2. If not OK, repair the circuit as 
necessary and replace the inoperative fuse. 

2. Remove the power seat switch from the seat. Check for battery voltage at the fused 8(+) circuit cavity of the 
power seat switch wire harness connector. If OK, go to Step 3. If not OK, repair the open circuit to the integrated 
power module as required. 

3. Check for continuity between the ground circuit cavity of the power seat switch wire harness connector and a 
good ground. There should be continuity. If OK, go to Step 4. If not OK, repair the open circuit to ground as 
required. 
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4. Test the power seat switch, (Refer to 8 - ELECTRICAUPOWER SEATS/DRIVER SEAT SWITCH - DIAGNOSIS 
AND TESTING). If the switch tests OK, check the wire harness between the power seat switch and the motor for 
shorts or opens. If the circuits check OK, replace the inoperative power seat track (adjuster) assembly. If the 
circuits are not OK, repair the wire harness as required. 

REMOVAL 
1. Remove the appropriate seat from the vehicle. (Refer to 23 - BODY/SEATS/SEAT - REMOVAL). 

2. Remove the power seat switch from the seat. (Refer to 8 - ELECTRICAUPOWER SEATS/DRIVER SEAT 
SWITCH - REMOVAL). 

3. Remove four seat track mounting nuts from cushion pan. 

4. Disconnect the power seat electrical connectors and remove the seat track from the seat cushion. 

5. Remove the necessary components that must be transferred to the replacement seat track (seat belt buckles, 
wire harness, etc.). 

INSTALLATION 
1. Install the necessary components that must be transferred to the replacement seat track (seat belt buckles, wire 

harness. etc.). 

2. Position the seat track and install the retaining nuts on the seat cushion pan studs. Torque the bolts to 25 N·m. 

3. Route and connect the power seat electrical connectors on the seat track and cushion pan. 

4. Install the power seat switch on the seat. (Refer to 8 - ELECTRICAUPOWER SEATS/DRIVER SEAT SWITCH -
INSTALLATION). 

5. Install the seat in the vehicle (Refer to 23 - BODY/SEATS/SEAT - INSTALLATION). 
6. Connect the battery negative cable. 
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SWITCH-POWER SEAT 

DESCRIPTION 
The power seats on this vehicle can be adjusted in 
eight different directions, up, down, front up, front 
down, rear up, rear down, rearward and forward. The 
power seat switch is located on the outboard side of 
the seat cushion on the seat cushion side shield. 

The individual switches in the power seat switch 
assembly cannot be repaired. If one switch is dam
aged or inoperative, the entire power seat switch 
assembly must be replaced. 

OPERATION 
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When a power switch control knob or knobs are actuated, a battery feed and a ground path are applied through the 
switch contacts to the power seat track adjuster motor. The selected adjuster motor operates to move the seat track 
or recliner through its drive unit in the selected direction until the switch is released, or until the travel limit of the 
adjuster is reached. When the switch is moved in the opposite direction, the battery feed and ground path to the 
motor are reversed through the switch contacts. This causes the adjuster motor to run in the opposite direction. 

No power seat switch should be held applied in any direction after the adjuster has reached its travel limit. The 
power seat adjuster motors each contain a self-resetting circuit breaker to protect them from overload. However, 
consecutive or frequent resetting of the circuit breaker must not be allowed to continue, or the motor may be dam
aged. 
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DIAGNOSIS AND TESTING 

POWER SEAT SWITCH 
For complete circuit diagrams, refer to the appro
priate wiring information. The wiring information 
includes wiring diagrams, proper wire and connector 
repair procedures, details of wire harness routing and 
retention, connector pin-out information and location 
views for the various wire harness connectors, splices 
and grounds. 

1. Disconnect and isolate the battery negative cable. 

2. Remove the power seat switch from the power 
seat. 

3. Using an ohmmeter to test the continuity of the 
power seat switches in each position. Refer to the 
POWER SEAT SWITCH TEST TABLE. If OK, 
(Refer to 8 - ELECTRfCAUPOWER SEATSI 
POWER SEAT TRACK - DIAGNOSIS AND TEST· 
ING). If not OK, replace the inoperative power seat 
switch. 

POWER SEAT SWITCH TEST TABLE 

SWITCH POSITION 

OFF 

VERTICAL UP (PASSENGER SEAT) 

VERTICAL DOWN{PASSENGER SEAT) 

VERTICAL UP (DRIVER SEAT) 

VERTICAL DOWN (DRIVER SEAT) 

HORIZONTAL FORWARD 

HORIZONTAL REARWARD 

FRONT TILT UP 

FRONT TILT DOWN 

REAR TILT UP 

REAR TILT DOWN 

8087ce02 

CONTINUITY BETWEEN 

B-N, B-J J B-M 
B-E, B-L, B-K 

A-J, A-N, B-M, B-E 

A-E, A-M, B-N, B-E 

A-E, A-M, B-N, 8-J 

A-J, A-N, B-M. B-E 

A-L, B-K 

A-K,8-L 

A-M, B-N 

A-N,8-M 

A-E, B-J 

A-J, B-E 
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REMOVAL 
1. Disconnect and isolate the battery negative cable. 

2. Remove the seat cushion side shield from the seat. 

3. Pull the switch bezel or side shield unit (1) out from 
the seat far enough to access the switch wire har
ness connector. Gently pry the locking tabs of the 
switch away from the wire harness connector and 
carefully unplug the connector from the power seat 
switch module (2). 

4. Remove the screws (3) that secure the power seat 
switch (2) to the side shield unit (1). 

INSTALLATION 
1. Position the power seat switch (2) on the seat 

cushion side shield (1) and install the screws (3). 

2. Connect the electrical connector. 

3. Install the seat cushion side shield on the seat. 

4. Connect the battery negative cable. 

8Oabd26d 

8Oabd26d 
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POWER TOP - ELECTRICAL DIAGNOSIS 

DIAGNOSIS AND TESTING 
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81841-SUNROOF OPEN SWITCH INPUT CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Sunroof Motor/Module supplies a 12 volt supply circuit to the sunroof switch. When the switch is closed to any 
of the 3 sense circuits (open, close or vent), it sends that command back to the module . 

• When Monitored: 
Whenever the Sunroof module is awake. 

• Set Condition: 
Whenever the module has determined that the open switch has been applied for over 15 seconds or there is 
a short to voltage on the Sunroof Open Switch Sense circuit, this code will set. 

Possible Causes 

(03) SUNROOF OPEN SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

(03) SUNROOF OPEN SWITCH SENSE CIRCUIT SHORT TO (06) SUNROOF SWITCH SUPPLY CIRCUIT 

SUNROOF SWITCH SHORTED 

SUNROOF MOTOR/MODULE 

Diagnostic Test 

1. TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
With the scan tool, record and erase DTC's 
Press and release the Sunroof Switch in all positions several times. 
Wait 30 seconds. 
With the scan tool, read DTC's. 

Does the scan tool display B1841-SUNROOF OPEN SWITCH INPUT CIRCUIT HIGH? 

Ves »Go To 2 

No »The conditions that caused this code to set are not present at this time. Check the switch for any bind-
ing conditions and using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

2. SUNROOF SWITCH SHORTED 

With the scan tool, erase DTC's. 
Turn the ignition off. 
Disconnect the Sunroof Switch connector. 
Turn the ignition on and wait 30 seconds. 
With the scan tool, read DTC's. 

Does the scan tool display B1841-SUNROOF OPEN SWITCH 
INPUT CIRCUIT HIGH? 

Yes »Go To 3 

No »Replace the Sunroof Switch. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to B 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

DQ, B 

D [~Q A 

,WITCH· 
SUIROOF 

BLACk 

lUlU .. 
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3. (03) SUNROOF OPEN SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

NOTE: To further diagnose the sunroof, it is necessary to lower or 
remove the headliner. 
Turn the ignition off. 
Lower the headliner to gain access to the Sunroof Motor/Module con
nector. 
Disconnect the Sunroof Motor/Module connector. 

NOTE: Ensure the A-Pillar connector is connected before proceed
ing. 
Turn the ignition on. 
Measure the voltage between the (03) Sunroof Open Switch Sense cir
cuit and Ground. 

Is the voltage above 0.4 volts? 

Yes »Repair the (03) Sunroof Open Switch Sense circuit for a 
short to voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 4 

5 
10 

2 

uu .... 

4. (03) SUNROOF OPEN SWITCH SENSE CIRCUIT SHORT TO (06) SUNROOF SWITCH SUPPLY CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (03) Sunroof Open Switch Sense 
circuit and the (06) Sunroof Switch Supply circuit in the Sunroof Motor/ 
Module connector. 

Is the resistance below 10000.0 ohms? 

Yes »Repair the (03) Sunroof Open Switch Sense circuit for a 

No 

short to the (06) Sunroof Switch Supply circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Sunroof Motor/Module. 
Perform the Motor/Module Initialization procedure, (Refer to 
8 - ELECTRICAUPOWER TOP/MOTOR - STANDARD 
PROCEDURE) 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

.1 

IOTORI 
10DULE. 
IUIROOF 

lUlU It 
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B1844-SUNROOF CLOSE SWITCH INPUT CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Sunroof Motor/Module supplies a 12 volt supply circuit to the sunroof switch. When the switch is closed to any 
of the 3 sense circuits (open, close or vent), it sends that command back to the module . 

• When Monitored: 
Whenever the Sunroof module is awake . 

• Set Condition: 
Whenever the module has determined that the close switch has been applied for over 15 seconds or there is 
a short to voltage on the Sunroof Close Switch Sense circuit, this code will set. 

Possible Causes 

(05) SUNROOF CLOSE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

(05) SUNROOF CLOSE SWITCH SENSE CIRCUIT SHORT TO (06) SUNROOF SWITCH SUPPLY CIRCUIT 

SUNROOF SWITCH SHORTED 

SUNROOF MOTOR/MODULE 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
With the scan tool, record and erase DTC's 
Press and release the Sunroof Switch in all positions several times. 

Wait 30 seconds. 
With the scan tool, read DTC's. 

Does the scan tool display B1844-SUNROOF CLOSE SWITCH INPUT CIRCUIT HIGH? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Check the switch for any bind-
ing conditions and using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

2. SUNROOF SWITCH SHORTED 

With the scan tool, erase DTC's. 
Turn the ignition off. 
Disconnect the Sunroof Switch connector. 

Turn the ignition on and wait 30 seconds. 

With the scan tool, read DTC's. 

Does the scan tool display B1844-SUNROOF CLOSE SWITCH 
INPUT CIRCUIT HIGH? 

Yes »Go To 3 

No »Replace the Sunroof Switch. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

c 

0 

~IE~ 

~Je2) 
J --

n 
rBlACK 

Deed B 
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'.ITCH· 
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3. (Q5) SUNROOF CLOSE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

NOTE: To further diagnose the sunroof, It Is necessary to lower or 
remove the headliner. 
Turn the ignition off. 
Lower the headliner to gain access to the Sunroof MotorlModule con~ 
nector. 
Disconnect the Sunroof Motor/Module connector. 

NOTE: Ensure the A·Pillar connector is connected before proceed
ing. 
Turn the ignition on. 

Measure the voltage between the (aS) Sunroof Close Switch Sense cir
cuit and Ground. 

Is the voltage above 0.4 volts? 

5 
18 

Yes »Repair the (aS) Sunroof Close Switch Sense circuit for a short to voltage. 

'tll1 ••• 

Perform BODY VERIFICATION TEST • VER 1. (Refer to 8 .. ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Go To 4 

4. (Q5) SUNROOF CLOSE SWITCH SENSE CIRCUIT SHORT TO (Q6) SUNROOF SWITCH SUPPLY CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (aS) Sunroof Close Switch Sense 
circuit and the (06) Sunroof Switch Supply circuit in the Sunroof Motor/ 
Module connector. 

Is the resistance below 10000.0 ohms? 

Yes 

No 

» Repair the (OS) Sunroof Close Switch Sense circuit for a 
short to the (06) Sunroof Switch Supply circuit. 
Perform BODY VERIFICATION TEST· VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Sunroof Motor/Module. 
Perform the Motor/Module Initialization procedure. (Refer to 
8 - ELECTRICAUPOWER TOP/MOTOR - STANDARD 
PROCEDURE) 

1. 1 
11111111 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B1847-SUNROOF VENT SWITCH INPUT CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Sunroof Motor/Module supplies a 12 volt supply circuit to the sunroof switch. When the switch is closed to any 
of the 3 sense circuits (open, close or vent), it sends that command back to the module . 

• When Monitored: 
Whenever the Sunroof module is awake . 

• Set Condition: 
Whenever the module has determined that the vent switch has been applied for over 15 seconds or there is 
a short to voltage on the Sunroof Vent Switch Sense circuit, this code will set. 

Possible Causes 

(04) SUNROOF VENT SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

(04) SUNROOF VENT SWITCH SENSE CIRCUIT SHORT TO (06) SUNROOF SWITCH SUPPLY CIRCUIT 

SUNROOF SWITCH SHORTED 

SUNROOF MOTOR/MODULE 

Diagnostic Test 

1. TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
With the scan tool, record and erase DTC's 
Press and release the Sunroof Switch in all positions several times. 
Wait 30 seconds. 
With the scan tool, read DrC's. 

Does the scan tool display B1847-SUNROOF VENT SWITCH INPUT CIRCUIT HIGH? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Check the switch for any bind-
ing conditions and using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

2. SUNROOF SWITCH SHORTED 

With the scan tool, erase DTC's. 
Turn the ignition off. 
Disconnect the Sunroof Switch connector. 
Turn the ignition on and wait 30 seconds. 
With the scan tool, read DTC's. 

Does the scan tool display B1847-SUNROOF VENT SWITCH 
INPUT CIRCUIT HIGH? 

Yes »Go To 3 

No »Replace the Sunroof Switch. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

CD~B 

DOQjA 

SWITCH· 
sunOOF 

BLACK 

In1lUI 
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3. (Q4) SUNROOF VENT SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

NOTE: To further diagnose the sunroof, it is necessary to lower or 
remove the headliner. 
Turn the ignition off. 

Lower the headliner to gain access to the Sunroof Motor/Module con
nector. 

Disconnect the Sunroof Motor/Module connector. 

NOTE: Ensure the A .. Pillar connector is connected before proceed
ing. 
Turn the ignition on. 
Measure the voltage between the (04) Sunroof Vent Switch Sense cir
cuit and Ground. 

Is the voltage above 0.4 volts? 

5 
10 

Yes »Repair the (04) Sunroof Vent Switch Sense circuit for a short to voltage. 

I1UUIt 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Go To 4 

4. SUNROOF VENT SWITCH SENSE CIRCUIT SHORT TO (Q6) SUNROOF SWITCH SUPPLY CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (04) Sunroof Vent Switch Sense 
circuit and the (06) Sunroof Switch Supply circuit in the Sunroof Motor/ 
Module connector. 

Is the resistance below 10000.0 ohms? 

Yes 

No 

» Repair the (04) Sunroof Vent Switch Sense circuit for a 
short to the (06) Sunroof Switch Supply circuit. 
Perform BODY VERI FICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Sunroof Motor/Module. 
Perform the Motor/Module Initialization procedure. (Refer to 
8 - ELECTRICAUPOWER TOP/MOTOR - STANDARD 
PROCEDURE) 

.unu. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) . 
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B2227-SUNROOF ECU INTERNAL 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
Whenever the Sunroof module is awake . 

• Set Condition: 
Whenever the module has determined that there is a motor or electronic malfunction, this code will set. 

Possible Causes 

SUNROOF MOTOR/MODULE 

Diagnostic Test 

1. TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
With the scan tool, record and erase DTC's 
Operate the Sunroof Switch in all positions several times. 
Wait 30 seconds. 
With the scan tool, read DTC's. 

Does the scan tool display B2227-SUNROOF ECU INTERNAL? 

Yes »Replace the Sunroof Motor/Module. 
Perform the Motor/Module Initialization procedure. (Refer to 8 - ELECTRICAUPOWER TOP/MOTOR -
STANDARD PROCEDURE) 
Perform BODY VERIFfCATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONfC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »The conditions that caused this code to set are not present at this tjme. Operate the Sunroof several 
times and recheck for DTC's. If the code reappears now or later, replace the Sunroof Motor/Module. 

U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE (TIPM) 
For a complete wiring diagram Refer to Section 8W. 

(Refer to a - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U01S5-LOST COMMUNICATION WITH CLUSTERlCCN 
For a complete wiring diagram Refer to Section aw. 
(Refer to a - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 
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U0019-CAN B BUS 

5 
10 

10TOR/ 
IODULE· 
SUIROOF 

- - - - - - - - - - - - , MODULE· 
I r- _ _ _ I TOTALLY 
I I ElECTRONICS .ITEGUTED 

I I POWER 
I I CAN B CAN B l I 
I 

BUS (-t) BUS (-) J \.-1-- -r I 
~ _________ 1 

3 yet 11 yes 
055 
20 

WTIOR 
37 ,l 
t--

D55 
20 

WTIOR 
I 

• S2U 

I 

054 
20 

WT 

34 A 021. --1' 
054 
20 
WT 
I 

• 1213 

I 
055 D5~ 

2D 20 
WTIOR WT 

.Jr- - - - 4 o"ot 
11 y 10 Y " 

055 D54 
20 20 

WTIOR WT 
I I 

• 8341 • sasl 
I I 

055 054 
20 20 

WTIOR WT 

6 "l 
1'- 7-4 caco 
055 054 
20 20 

WTIOR WT 

51 41 
r- -cANs - - - CAN B - 10TORI 
I BUS (+) BUS (-) I MODULE-
I I SUIROOF 
.... _______ ...J 

00000000 

16 0 0 0 0 000 0 

IODULE· 
TOTALLY 

'NTEGRATED 
POWER CI 

For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Continuously 

• Set Condition: 
Whenever the CAN B Bus (+) or CAN B Bus (-) circuit is open, shorted to voltage or shorted to ground. 

Possible Causes 

CAN B BUS DTC's IN TOTALLY INTEGRATED POWER MODULE (TIPM) 

(D55) CAN B BUS (+) CIRCUIT OPEN 

(054) CAN B BUS (-) CIRCUIT OPEN 

SUNROOF MOTOR/MODULE 

Diagnostic Test 

1. CHECK FOR ACTIVE DTCS 

With the scan tool, read the active DTC's. 
Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 

Turn the ignition off and wait 30 seconds. 
Turn the ignition on. 

With the scan tool, read the active OTC's. 

Does the scan tool display this DTC as active? 

Yes »Go To 2 

No »If the OTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con-
nectors. Look for broken, bent, pushed out, or corroded terminals. 

2. CHECK TOTALLY INTEGRATED POWER MODULE (TIPM) DTC's 

With the scan tool, read TIPM active DTC's 

Does the scan tool display any CAN B BUS DTC's - ACTIVE? 

Yes »(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) 

No »Go To 3 
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3. (055) CAN B BUS (+) CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the negative battery cable. 
Disconnect the Sunroof Motor/Module connector. 

Disconnect the TtPM C6 connector. 
Measure the resistance of the (D55) CAN B Bus (+) circuit between the 
TIPM C6 connector and the Sunroof Motor/Module connector. 

Is the resistance below 2.0 ohms? 

Yes »Go To 4 

No »Repair the (D55) CAN B Bus (+) circuit for an open. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

4. (054) CAN B BUS (-) CIRCUIT OPEN 

Measure the resistance of the (D54) CAN B Bus (-) circuit between the 
TIPM C6 connector and the Sunroof Motor/Module connector. 

Is the resistance below 2.0 ohms? 

Yes »Replace the Sunroof Motor/Module in accordance with the 

No 

service information. 
Perform the Sunroof Position Calibration, (Refer to 8 -
ELECTRICAUPOWER TOP/MOTOR - STANDARD PRO
CEDURE - SUNROOF POSITION CALIBRATION). Perform 
the Excessive Force Limitation Calibration, (Refer to 8 -
ELECTRICAUPOWER TOP/MOTOR - STANDARD PRO
CEDURE - EXCESSIVE FORCE LIMITATION CALIBRA
TION). 
Perform BODY VERIFICATION TEST - VER 1. (Refer to B
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

» Repair the (D54) CAN B Bus (-) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B210D-BATTERY VOLTAGE LOW - SUNROOF 
For a comptete wiring diagram Refer to Section 8W . 

• When Monitored: 
At all times . 

• Set Condition: 
Anytime the module senses voltage input below 9.0 volts (motor operating or not). After this code is set, it 
becomes stored when the voltage exceeds 9.1 volts. 

LOW VOLTAGE ENGINE DTC 

(A310) FUSED B(+) CIRCUIT RESISTED 

SUNROOF MOTORIMODULE 

Diagnostic Test 

1. CHECK ENGINE DTC's 

POSSIBLE CAUSES 

NOTE: Ensure the battery is fully charged before proceeding. 
With the scan tool, read ENGINE DTC's 

Are there any ENGINE BATTERY OR CHARGING SYSTEM DTC's present? 

No »Go to 2 

Yes »Refer to symptom list for problems related to ENGINE. 

2. TEST FOR INTERMITTENT CONDITION 

With the scan tool, record and erase DTC's 
Start the engine and run for two minutes. 
Cycle the ignition from on to off three times. 
Turn the ignition on. 
With the scan tool, read DTC's. 

Does the scan tool display BATTERY VOLTAGE LOW In the Sunroof module only? 

Yes »Go To 3 

No »The conditions that caused this code to set are not present at this time. Using the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 • ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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3. (A310) FUSED 8(+) CIRCUIT RESISTED 

Turn the ignition off. 
Lower the headliner and disconnect the Sunroof Motor/Module connec
tor. 
Test for a resisted (A310) Fused 8(+) circuit by connecting a 12-volt test 
light between the (A310) Fused B(+) circuit and the (Z964) Ground cir
cuit in the Sunroof Motor/Module connector. The test light must iUumi
nate brightly. Compare the brightness to that of a direct connection to 
the battery. 

Does the test light illuminate brightly? 

Yes »Replace the Sunroof Motor/Module in accordance with Ser· 
vice Information. (Refer to 8 . ELECTRICAUPOWER TOP/ 
MOTOR - REMOVAL) 
Perform BODY VERIFICATrON TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Test the (A310) Fused 8(+) and the (Z964) Ground circuits 
to determine which circuit is resisted. Repair the (A310) 
Fused 8(+) circuit or the (Z964) Ground circuit for high 
resistance. 

8 SUNROOF 6 

81478844 

Perform BODY VERIFiCATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B210E-BATTERV VOLTAGE HIGH 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
At aU times . 

• Set Condition: 
Anytime the module senses voltage input above 16 volts. This code will become stored when the voltage 
drops below 15.9 volts. 

HIGH VOLTAGE ENGINE DTC 

SUNROOF MOTOR/ MODULE 

Diagnostic Test 

1. CHECK ENGINE DTC's 

With the scan tool, read ENGINE DTC's 

Are there any ENGINE DTC's present? 

No »Go to 2 

POSSIBLE CAUSES 

Yes »Refer to symptom list for problems related to ENGINE. 

2. TEST FOR INTERMITTENT CONDITION 

With the scan tool, record and erase DTC's 
Start the engine and run for two minutes. 
Cycle the ignition from on to off three times. 
Turn the ignition on. 
With the scan tool, read DTC's. 

Does the scan tool display BATTERY VOLTAGE HIGH in this module only? 

Yes »Replace the Sunroof Motor/Module in accordance with service information. (Refer to 8 - ELECTRICAU 
POWER TOP/MOTOR - REMOVAL) 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ElECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »The conditions that caused this code to set are not present at this time. USing the wiring diagram/sche-
matic as a guide, inspect the wiring and connectors. 
Periorm BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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POWER TOP - SUNROOF - SERVICE INFORMATION 

DESCRIPTION 

EXPLODED VIEW 

The power sunroof system allows the sunroof to be opened, closed or placed in the vent position electrically by 
actuating a switch in the overhead console. The sunroof system receives battery feed through a fuse in the Power 
Distribution Center (PDC). The sunroof will operate normally with the key in the "RUN" or "ACCESSORY" position. 

The sunroof glass panel tilts upward at the rear for ventilation and slides rearward under the roof when open. The 
panel seals flush with the roof in the closed position to eliminate wind noise. The sunroof includes a manual-sliding 
sunshade to cover the deep-tinted glass panel. 
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In addition to the standard power sunroof operation, this vehicle offers several additional features. There is an 
express (one-touch) opening and closing feature as well as Excessive Force Limitation (EFL). The EFL function 
detects obstacles trapped between the glass and the vehicle roof during a closing motion. Upon sensing an obstacle 
the EFL function will reverse direction of the glass to allow removal of the obstacle. 

The main components of the power sunroof system are: 
• The motor/module assembly 
• The power sunroof glass and frame assembly 
• The power sunroof switch 
• The manual-sliding sunshade 

OPERATION 
This vehicle has a vent, tilt and slide power sunroof system with express (one-touch) open and closing feature. The 
sunroof system receives constant battery feed through a fuse in the Power Distribution Center (PDC). The sunroof 
will operate normally with the key in the "RUN" or "ACCESSORY" position. If the sunroof is moving when the key is 
turned to the START position (crank engine), all motions will stop. The sunroof will also stop a requested motion if 
the key is turned 1I0FF". 

A combination push-button and rocker switch module mounted in the overhead console controls sunroof operation. 
The sunroof switch is a rocker design with a push button in the center of the two halves of the rocker. Pressing the 
rocker towards the front of the car commands the sunroof closed. Pressing the rocker towards the rear of the car 
commands the sunroof open. Pressing the center push button commands the sunroof up into the vent position 
(Rear of sunroof glass raises above the vehicle roof with glass still covering the sunroof opening). All switch com· 
mands operate with the glass starting in any position. (Refer to 8 - ELECTRICAUPOWER TOP/SWITCH - OPER
ATION) for additional information. 

An electronic control system, integral to the motor/module assembly, provides the express open and close functions. 
During express opening, the sunroof glass panel will first open to the "Comfort Stop" position. A second press of the 
"OPEN" button on the rocker switch will move the glass panel to the full open position. Pressing the "close" end of 
the rocker switch moves the sunroof glass panel to the full closed position. During express closing, anytime an 
obstacle is detected in the way of the glass, the motor will stop and reverse travel to avoid pinching an occupant's 
finger, ice in the track, etc. This function is called Excessive Force Limitation (EFL). There are two methods of over
riding the EFL function. 

1. When three EFL events occur without the glass being allowed to fully close, the next close attempt will only 
move while the close switch is continuously actuated. This allows the sunroof to be forced closed if multiple close 
attempts fail. 

2. If the sunroof close switch is continuously actuated during an EFL event, through the reversal, and during a two 
second wait time, then continuing to hold the close switch will cause the roof to move towards close with the EFL 
protection disabled. This allows the sunroof to be forced closed if it is known that a reversal will occur. This 
secondary EFL override may be necessary when known debris (ice blockage for example) is preventing the glass 
panel from closing. 

While in EFL override, the closing motion will cease if the sunroof switch is released at any time. 

DIAGNOSIS AND TESTING 

POWER TOP - SUNROOF 
Any diagnosis of the power sunroof system should begin with the use of a scan tool and the proper Diagnostic 
Procedures Information. The scan tool can provide confirmation that the Controller Area Network (CAN) Data Bus is 
functional, that all of the electronic modules are sending and receiving the proper messages on the CAN Data Bus, 
and that the power sunroof motor is being sent the proper hard wired output by the sunroof switch. 

Check the condition of the circuit protection and inspect all wiring connector pins for proper engagement and con
tinuity. For complete circuit diagrams, refer to the appropriate wiring information. The wiring information includes 
wiring diagrams, proper wire and connector repair procedures, details of wire harness routing and retention, con
nector pin-out information and location views for the various wire harness connectors, splices and grounds. 

Refer to the appropriate diagnostic information. 
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NOTE: If ther~ is no sunroof movement when the "OPEN" or, "CLOSED" button are pushed but the sunroof 
operates when the "VENT" button is pushed and held the sunroof motor/module is out of calibration. Com
plete the sunroof position calibration procedure prior to performing any sunroof diagnostics, (Refer to 8 • 
ELECTRICAUPOWER TOPIMOTOR - STANDARD PROCEDURE - SUNROOF POSITION CALIBRATION). 

Refer to SUNROOF DIAGNOSIS CHART for possible causes. Before beginning sunroof diagnostics verify that all 
other power accessories are in proper operating condition. ,If not, a common electrical problem may exist. 

SUNROOF DIAGNOSIS CHART 

SYMPTOM POSSIBLE CAUSE CORRECTION 

Sunroof completely Inoperative control switch. Perform sunroof switch diagnostics, 
inoperative. (Refer to 8 - ELECTRICAUPOWER 

TOP/SWITCH - DIAGNOSIS AND 
TESTING). 

Inoperative circuit ground between Inspect ground connections and 
sunroof motor/module and body wiring. Repair as necessary. 
harness. 

Inoperative power circuit between Check the condition of the circuit 
sunroof motor/module, control switch, protection and inspect all wiring. 
and body harness. Repair as necessary. 

Inoperative sunroof motor/module. Replace the sunroof motor/module, 
(Refer to 8 - ELECTRICAUPOWER 
TOP/MOTOR - REMOVAL). 

Audible whine when switch Inoperative sunroof motor/module. Replace the sunroof motor/module, 
is depressed, sunroof does (Refer to 8 - ELECTRICAUPOWER 
not operate. TOP/MOTOR - REMOVAL). 

Binding cable. Repair or replace binding cable as 
necessary. 

Audible clicking or Broken or worn drive cable. Repair or replace binding cable as 
ratcheting when switch is necessary. 
pressed, sunroof does not Worn drive motor gear. Replace the sunroof motor/module, 
operate. (Refer to 8 - ELECTRICAUPOWER 

TOP/MOTOR - REMOVAL). 

Sunroof glass panel out of adjustment. Perform sunroof glass panel 
adjustment procedure, (Refer to 23 -
BODY/SUNROOF/GLASS PANEL-
ADJUSTMENTS). 

Sunroof vents and opens, Broken or disengaged trough guide. Repair trough guide as necessary. 
but does not close. Binding cable. Repair or replace binding cable as 

necessary. 

Inoperative sunroof "CLOSE" circuit. Check the condition of the circuit, 
connections and wiring. Repair as 
necessary. 

Inoperative control switch. Perform sunroof switch diagnostics, 
(Refer to 8 • ELECTRICAUPOWER 
TOP/SWITCH - DIAGNOSIS AND 
TESTING). 

Inoperative sunroof motor/module. Replace the sunroof motor/module, 
(Refer to 8 - ELECTRICAUPOWER 
TOP/MOTOR - REMOVAL). 



8N - 98 POWER TOP - SUNROOF - SERVICE INFORMATION ---------- DR 

SYMPTOM POSSIBLE CAUSE CORRECTION 

Sunroof vents and closes, Binding cable or mechanism. Repair or replace binding cable as 
but does not open. necessary. 

Inoperative sunroof "OPEN" circuit. Check the condition of the circuit, 
connections and wiring. Repair as 
necessary. 

Inoperative control switch. Per10rm sunroof switch diagnostics, 
(Refer to 8 - ELECTRICAUPOWER 
TOP/SWITCH - DIAGNOSIS AND 
TESTING). 

Inoperative sunroof motor/module. Replace the sunroof motor/module, 
(Refer to 8 - ELECTRICAUPOWER 
TOP/MOTOR - REMOVAL). 

Sunroof does not vent Binding cable or mechanism. Repair or replace binding cable as 
necessary. 

Inoperative sunroof "VENTI circuit. Check the condition of the circuit, 
connections and wiring. Repair as 
necessary. 

Inoperative control switch. Per10rm sunroof switch diagnostics, 
(Refer to 8 - ELECTRICAUPOWER 
TOP/SWITCH - DIAGNOSIS AND 
TESTING). 

Inoperative sunroof motor/module. Replace the sunroof motor/module, 
(Refer to 8 - ELECTRICAUPOWER 
TOP/MOTOR - REMOVAL). 

Glass movement not Sunroof glass panel out of adjustment. Per10rm sunroof glass panel 
consistent or glass does not adjustment procedure, (Refer to 23 -
operate smoothly BODY/SUNROOF/GLASS PANEL-

ADJUSTMENTS). 
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MOTOR/MODULE-SUNROOF 

DIAGNOSIS AND TESTING 

MOTOWMODULE-SUNROOF 
Any diagnosis of the power sunroof system should begin with the use of a scan tool and the proper Diagnostic 
Procedures Information. The scan tool can provide confirmation that the Controller Area Network (CAN) Data Bus is 
functional, that all of the electronic modules are sending and receiving the proper messages on the CAN Data Bus, 
and that the power sunroof motor is being sent the proper hard wired output by the sunroof switch. 

Refer to the appropriate diagnostic information. 

NOTE: If there is no sunroof movement when the "OPEN" or "CLOSED" button are pushed but the sunroof 
operates when the "VENT" button is pushed and held the sunroof motor/module is out of calibration. Com
plete the sunroof position calibration procedure prior to performing any sunroof diagnostics, (Refer to 8 -
ELECTRICAUPOWER TOPIMOTOR - STANDARD PROCEDURE - SUNROOF POSITION CALIBRATION). 

The wire harness connectors for the sunroof motor/module are located above the vehicle headliner. Removal of the 
headliner may be necessary for access to the connector and proper diagnosis of the motor/module, (Refer to 23 -
BODY/INTERIOR/HEADLINER· REMOVAL). For complete circuit diagrams, refer to the appropriate wiring 
information. The wiring information includes wiling diagrams, proper wire and connector repair procedures, details 
of wire harness routing and retention, connector pin-out information and location views for the various wire harness 
connectors. splices and grounds. 

1. Verify that all other power accessories are in proper operating condition.~ If not. a common electrical problem may 
exist. 

2. Disconnect the sunroof motor/module connector directly at the motor/module (not at the headliner in-line con
nector). Connect a test light between the harness connector pin 6 and a known good B+ circuit. The test light 
should illuminate brightly. If OK. go to Step 3. If not OK repair the ground circuit as necessary. 

3. Connect a test light between the harness connector pin 8 and a known good ground. The test light should illu
minate brightly. If OK, go to Step 4. If not OK repair the B+ circuit as necessary. 

4. Using an ohmmeter check the sunroof switch feed circuit for continuity between the sunroof motor/module and 
sunroof switch. Continuity should be present. If OK replace the inoperative motor/module, (Refer to 8 - ELEC
TRICAUPOWER TOP/MOTOR - REMOVAL). If not OK repair the sunroof switch feed circuit as necessary. 

STANDARD PROCEDURE 

SUNROOF POSITION CALIBRATION 
Press the power sunroof switch (Open. Closed, and Vent). If no movement occurs when either the open switch or 
closed switch is pressed, but the system does move when the vent button is pressed and held, the system is not 
calibrated. Perform the following procedure to position calibrate the power sunroof system. 

1. Turn the ignition to the RUN position. 

2. Press the vent button on the power sunroof switch and hold until the sunroof glass panel has moved to the full 
vent pOSition and the motor movement has stopped for at least 1 second. 

3. Press the close switch on the power sunroof switch and hold for a moment (at least 100ms) and release. The 
sunroof glass panel should continue travel to the full close position. If the sunroof glass panel does not return to 
the full close position, refer to the appropriate diagnostiC information for full system diagnosis. 

4. Verify proper system operation. 

MOTOWMODULE INITIALIZATION 

NOTE: Verify the battery is in good condition prior to performing this procedure. Do not leave the vehicle on 
a battery charger while performing this procedure. If the voltage at the sunroof motor/module drops below 
11 volts or exceeds 15 volts at anytime while this procedure is being performed, the motor/module initial
ization procedure will not be properly completed. 

1. Tum the ignition to the RUN position. 
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2. Press the vent button on the power sunroof switch and hold until the sunroof glass panel has moved to the full 
vent position and the motor movement has stopped for at least 1 second. 

3. Press the close position on the power sunroof switch and release. The sunroof glass panel should continue 
travel to the full closed position. This will be considered the first sunroof closed position in a series of four 
sunroof closes. 

4. Press the vent button on the power sunroof switch and release. The sunroof glass panel should move to the full 
vent position. After the sunroof motor/module has stopped, press the close position on the power sunroof switch 
and release. The sunroof glass panel should continue travel to the full closed position. This will be considered 
the second sunroof closed position in a series of four sunroof closes. 

5. Continue to move the sunroof glass to the "vent" then "closed" positions two more times so that the sunroof glass 
has moved to the closed position a total of four times starting with the first sunroof close in step 3. 

6. Press the open position on the power sunroof switch and release. The sunroof glass panel should continue travel 
to the full open position. 

7. Press the close position on the power sunroof switch and release. The sunroof glass panel should continue 
travel to the full closed position. This will be considered the first sunroof closed position in a series of five 
sunroof closes. 

8. Press the open position on the power sunroof switch and release. The sunroof glass panel should move to the 
full open position. After the sunroof motor/module has stopped, press the close position on the power sunroof 
switch and release. The sunroof glass panel should continue travel to the full closed position. Continue to move 
the sunroof glass to the "open" then "closed" position four more times so that the sunroof glass has 
moved to the closed position a total of five times starting with the first sunroof close in step 7. 

Verify proper EFL calibration by placing a standard pencil at the front of the sunroof and then moving the 
sunroof to the full closed position. The sunroof should reverse direction upon contact without damage to 
the pencil. 

REMOVAL 

WARNING: Do not attempt to move or reposition the sunroof glass panel or drive cables with the motorl 
module removed. Vehiclelsunroof damage or personal injury may result. 

WARNING: The sunroof must first be calibrated and the Motor/Module Initialization Procedure must be com
pleted any time a sunroof motor/module is replaced with a new component. Failure to perform this proce
dure could result in vehicle damage and/or personal injury_ (Refer to 8 - ELECTRICAUPOWER TOP/MOTOR 
- STANDARD PROCEDURE - MOTOR/MODULE INITIALIZATION) for the appropriate procedure. 

1. Disconnect the battery negative cable. 

2. Remove the vehicle headliner, (Refer to 23 - BODY/INTERIOR/HEADLINER - REMOVAL). 

3. Remove the power sunroof motor/module electrical 
connector (2). 

4. Remove the retaining screws (3) and remove the 
motor/module (1) from the vehicle. 

----- --------------------

8138038b 
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INSTALLATION 

WARNING: Do not attempt to move or reposition the sunroof glass panel or drive cables with the motor/ 
module removed. Vehicle/sunroof damage or personal injury may result. 

WARNING: The sunroof must first be calibrated and the Motor/Module Initialization Procedure must be com
pleted any time a sunroof motor/module is replaced with a new component. Failure to perform this proce
dure could result in vehicle damage and/or personal injury. (Refer to 8 - ELECTRICAUPOWER TOP/MOTOR 
- STANDARD PROCEDURE - MOTOR/MODULE INITIALIZATION) for the appropriate procedure. 

1. Position the power sunroof motor/module (1) in the 
vehicle. 

2. Install the motor/module retaining screws (3). 
Tighten the screws to 4 N·m (35 in. Ibs.). 

3. Connect the motor/module electrical connector (2). 

4. Partially install the vehicle headliner and connect 
all remaining sunroof electrical connectors, (Refer 
to 23 - BODY/INTERIOR/HEADLINER - INSTALLA
TION). 

5. Connect the battery negative cable. 

6. Perform the sunroof position calibration, (Refer to 8 
- ELECTRICAL/POWER TOP/MOTOR - STAN
DARD PROCEDURE - SUNROOF POSITION 
CALIBRATION). 

7. Perform the Motor/Module Initialization Procedure, 
(Refer to 8 - ELECTRICAL/POWER TOP/MOTOR -
STANDARD PROCEDURE - MOTOR/MODULE 
INITIALIZATION). 

81380~b 

8. Complete the vehicle headliner installation, (Refer to 23 - BODY/INTERIOR/HEADLINER - INSTALLATION). 

9. Verify proper operation of the power sunroof system. 
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SWITCH - SUNROOF 

DESCRIPTION 
The power sunroof switch (3) is a combination push
button and rocker switch module mounted in the over
head console. The sunroof switch is a direct contact 
unit that is directly wired to the sunroof motor/module 
assembly. The sunroof switch pertorms the following 
functions: 

• Power sunroof open (back of switch pushed) 
• Power sunroof closed (front of switch pushed) 
• Power sunroof vent (switch center button 

pushed) 

The power sunroof switch Is part of the overhead 
console assembly and cannot be replaced sepa
rately. If the switch is damaged or Inoperative the 
overhead console must be replaced, (Refer to 8 -
ELECTRICAUOVERHEAD CONSOLE - REMOVAL). 

OPERATION 
The power sunroof switch is hard wired to the sunroof motor/module assembly. The switch receives battery current 
from the motor/module when the ignition switch is in the RUN and ACCESSORY positions. When one of the switch 
positions is pressed it sends battery current back to the motor/module, signaling it to move the power sunroof to the 
appropriate position. The motor/module will perform one of the following functions: 

• Power sunroof open (back of switch pushed) 
• Power sunroof closed (front of switch pushed) 
• Power sunroof vent (switch center button pushed) 
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DIAGNOSIS AND TESTING 

SWITCH - POWER SUNROOF 
For complete circuit diagrams, refer to the appropriate wiring information. The wiring information includes wir
ing diagrams. proper wire and connector repair procedures. details of wire harness routing and retention, connector 
pin-out information and location views for the various wire harness connectors, splices and grounds. If completing 
the appropriate diagnostic information results in the sunroof switch being inoperative, perform the following test prior 
to switch replacement. 

1. Disconnect and isolate the battery negative cable. 

2. Remove the overhead console, (Refer to 8 - ELEC
TRICAUOVERHEAD CONSOLE - REMOVAL), 

3. Disconnect the power sunroof switch wire harness 
connector. 

4. Using an ohmmeter, test the continuity of the 
power sunroof switch in each switch position. Refer 
to the POWER SUNROOF SWITCH CONTINUITY 
TABLE. If OK, inspect the wiring harness and con
nectors for damage. Use a scan tool and the 
proper Diagnostic Procedures Information to com
plete diagnosis of the power sunroof system. If not 
OK, replace the overhead console. 

POWER SUNROOF SWITCH CONTINUITY TABLE 

SWITCH POSITION 

OFF 

SUNROOF OPEN 

SUNROOF CLOSED 

SUNROOF VENT 

\ 

B 

A o 

,----

813794bc 

CONTINUITY BETWEEN PINS 

NO CONTINUITY 

B&D 

B&C 

B&A 
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POWER WINDOWS • ELECTRICAL DIAGNOSTICS 

TABLE OF CONTENTS 

page page 

B191D-WINDOW CONTROL CIRCUIT POWER WINDOWS .. ELECTRICAL 
DIAGNOSTICS OVERCURRENT - TIPM ................... 109 
DIAGNOSIS AND TESTING 

BlaBS-WINDOW CONTROL CIRCUIT LOW 
- TIPM ................................... 106 



DR POWER WINDOWS· ELECTRICAL DIAGNOSTICS 8N ·105 

POWER WINDOWS - ELECTRICAL DIAGNOSTICS 

DIAGNOSIS AND TESTING 



aN - 106 POWER WINDOWS - ELECTRICAL DIAGNOSTICS ---------- DR 

8188B-WINDOW CONTROL CIRCUIT LOW - TIPM 
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NOTE: The schematic shows just the Left Rear Window Motor circuit. The other Passenger Window Motor 
circuits are similar. 
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For a complete wiring diagram Refer to Section aw . 
• When Monitored: 

Whenever the module is awake . 
• Set Condition: 

When the Totally Integrated Power Module (TIPM) senses a draw of between 65 and 100 amps for 80 ms.! 
this code will set 

Possible Causes 

(F30) IGNITION SWITCH OUTPUT CIRCUIT SHORT TO GROUND 

ALL FOUR WINDOW SWITCHES HELD DOWN FOR AN EXTENDED PERIOD OF TIME 

(Q1S) WINDOW LOCK OUT SWITCH OUTPUT CIRCUIT SHORT TO GROUND 

(F30) IGNITION SWITCH OUTPUT CIRCUIT TO POWER SLIDING BACKLITE SWITCH SHORTED 

POWER SLIDING BACKLITE CIRCUIT SHORT TO GROUND 

ANY WINDOW DRIVER (UP) CIRCUIT SHORT TO GROUND 

ANY WINDOW DRIVER (DOWN) CIRCUIT SHORT TO GROUND 

ANY WINDOW DRIVER (UP) CIRCUIT SHORTED TO THE WINDOW DRIVER (DOWN) CIRCUIT 

ANY MASTER WINDOW SWITCH (UP) CIRCUIT SHORT TO GROUND 

ANY MASTER WINDOW SWITCH (DOWN) CIRCUIT SHORT TO GROUND 

ANY MASTER WINDOW SWITCH (UP) CIRCUIT SHORTED TO MASTER WINDOW SWITCH (DOWN) CIRCUIT 

ANY SHORTED WINDOW MOTOR 

ANY PASSENGER WINDOW SWITCH 

DRIVER POWER WINDOW SWITCH 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Theory of Operation 
One of the probable causes for this DTC to set is that the driver held all four window switches down or up for an 
extended period of time thereby causing the high side driver, in the TIPM, to overheat and cut out. Once the high 
side driver is opened, it will remain open for approximately 10 seconds or until the next key cycle. However, the 
code will remain as stored. As you can see from t,he other possible causes, any circuit in the Power Window System 
that could go to ground can set this coOe. 

Diagnostic Test 
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1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 

With the scan tool, record and erase DTC's 
Cycle the ignition switch off for 30 seconds then on. 
Ensure the Window Lock Out Switch is ON. 
Operate the Driver Window Switch in all positions several times. 
Operate each Passenger Window Switch in both directions several times. 

Wait 30 seconds. 
With the scan tool, read DTC's. 

Does the scan tool display B18BB-WINDOW CONTROL CIRCUIT LOW? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Check for a sticking switch or 
any window motor that is not operating properly and using the wiring diagram/schematic as a guide, 
inspect the wiring and connectors. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. ISOLATE THE CAUSE 

Cycle the ignition switch off for 30 seconds then on. 
Erase the DTC's 
Tu rn the lock out switch off. 
Try each window from the Driver Window Switch and stop if a window quits working. 
Turn the window lock out switch on and try each window from the passenger switches and stop if a window quits 
working. 
If the vehicle is equipped with the power sliding backlite, try it to see if works properly without tripping the driver in 
the TIPM .. 
Try every possible cause listed above to isolate the cause for the (F30) Ignition Switch Output circuit opening. 

Did the (F30) Ignition Switch Output circuit open and set the B18BB DTC? 

Yes »If the power windows did not operate at all, disconnect the TIPM C9 connector, turn the ignition off and 
check for a short to ground in the (F30) circuit from the TIPM. If there is no short to ground, replace the 
TIPM in accordance with the service information. If the windows worked and then quit when doing the 
steps above, use the schematics in the wiring section to isolate the problem. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »If the DTC set in the first step, there has to be an intermittent short to ground. Re-test the system for 
every possible cause. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B191D-WINDOW CONTROL CIRCUIT OVERCURRENT - TIPM 
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NOTE: The schematic shows just the Left Rear Window Motor circuit. The other Passenger Window Motor 
circuits are similar. 
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For a complete wiring diagram Reter to Section aw . 
• When Monitored: 

Whenever the module is awake . 
• Set Condition: 

When the Totally Integrated Power Module (TIPM) senses a draw of over 35 amps for over 120 ms. on the 
(F30) Ignition Switch Output circuit, this code will set 

Possible Causes 

MORE THAN ONE WINDOW SWITCH HELD DOWN TOO LONG 

ANY WINDOW DRIVER (DOWN) CIRCUIT SHORT TO GROUND 

ANY WINDOW DRIVER (UP) CIRCUIT SHORT TO GROUND 

ANY WINDOW MOTOR 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

·1. TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
With the scan tool, record and erase DTC's 
Cycle the ignition switch off then on. 
Ensure the Window Lock Out Switch is ON. 
Operate the Driver Window Switch in all positions several times. 
Operate each Passenger Window Switch in both directions several times. 
Wait 30 seconds. 
With the scan tool, read DTC's. 

Does the scan tool display B191D-WINDOW CONTROL CIRCUIT OVERCURRENT? 

Yes »Go To 2 

No »The conditions that caused this code to set are not present at this time. Check for a sticking switch and 
using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Perlorm BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. TEST WINDOW MOTORS 

Do all window motors operate properly at this time? 

No »Go To 3 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

Yes »Check for any sticking switches, restrictions in any window channels or binding regulators and repair or 
replace as necessary. If equipped, check the power sliding backilt for proper operation. 
Perlorm BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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3. WINDOW MOTOR 

Turn the ignition off. 
Disconnect the inoperative window motor connector. 
Turn the ignition on. 
Connect a 12 volt test light between the Window Driver (UP) circuit and 
the Window Driver (DOWN) circuit. 

NOTE: The graphic shows the Left Front Window Motor, all others 
are similar, 
Turn the ignition on. 
Operate the Window Switch in both directions while observing the test 
light. 

Does the test light illuminate brightly when the switch in held 
in both directions? 

No 

Yes 

» Go To 4 

» Replace the window motor or regulator as necessary in 
accordance with service information. 

MOTOR

WINDOW. 

DRIVER 

81d19cd5 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICALJELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

4. WINDOW DRIVER (UP) CIRCUIT SHORT TO GROUND 

Turn the ignition off. 
Disconnect the Driver Power Window Switch C1 and C2 connectors. 
Measure the resistance between ground and the Window Driver (Up) 
circuit in the motor connector. 

Is the resistance below 10,000.0 ohms? 

Yes »Repair the Window Driver (Up) circuit for a short to ground. 

No 

If this is not the driver window, the short could be from the 
master switch to the motor. Using the Power Window Sche
matic, check for the proper circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICALJELECTRON IC CONTROL MODULES 
STANDARD PROCEDURE) 

» Go To 5 
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5. WINDOW DRIVER (DOWN) CIRCUIT SHORT TO GROUND 

Measure the resistance between ground and the Window Driver (Down) 
circuit in the motor connector. 

Is the resistance below 10,000.0 ohms? 

Yes »Repair the Window Driver (Down) circuit for a short to 
ground. If this is not the driver window, the short could be 
from the master switch to the motor. Check the Power Win· 
dow Schematic for the proper circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 • 
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 

No »Check the Window Driver (Up) circuit for a short to the Win-
dow Driver Down circuit. Repair if the resistance is under 
1 0,000.0 ohms. If okay, check all the windows for alignment 
or any reason for the heavy current draw. If no reason was 
found, check the possible causes in the B18BB DTC 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 4 0 ODD 1 
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POWER WINDOWS - SERVICE INFORMATION 

DESCRIPTION 
The power window system allows each of the door windows to be raised and lowered electrically by actuating a 
switch on each door panel. A master switch on the drivers door allows the driver to raise or lower each of the 
passenger door windows and to lock out the individual switches on the passenger doors from operation. The power 
window system receives battery feed through a fuse in the Totally Integrated Power Module (TIPM) and a circuit 
breaker located in the instrument panel wiring harness near the park brake pedal, only when the ignition switch is 
in the RUN or ACCESSORY position. 

The window motors are rep/aced with the window regulator assembly. If the window motors require replacement, the 
window regulator must be replaced. For the front door (Refer to 23 - BODY/DOOR - FRONTIWINDOW REGULA
TOR - REMOVAL). For the rear door (Refer to 23 • BODY/DOORS - REARIWINDOW REGULATOR - REMOVAL). 

OPERATION 

WINDOW SWITCH 
The I Dwer window switches control the battery and ground feeds to the power window motors. The passenger door 
power window switches receive their battery and ground feeds through the circuitry of the drivers window switch. 
When the power window lockout switch is in the Lock position, the battery feed for the passenger door window 
switches is interrupted. 

WINDOW MOTOR 
Window motors use permanent type magnets. The B+ and ground applied at the motor terminal pins will cause the 
motor to rotate in one direction. Reversing current through the motor terminals will cause the motor to rotate in the 
opposite direction. 

DIAGNOSIS AND TESTING 

POWER WINDOWS 

WIRING VOLTAGE TEST 
The following wiring test determines whether or not voltage is continuous through the body harness to the front 
switch. 

Refer to the appropriate wiring information. 

1. Remove the window/lock switch (Refer to 8 - ELECTRICAUPOWER LOCKS/DOOR MODULE - REMOVAL). 

2. Disconnect wire connector from back of switch. 

3. Switch ignition to the ON position. 

4. Connect the clip end of a 12 volt test light to Pin 14 of the window switch harness connector. Touch the test light 
probe to Pin 10 . 
• If the test light illuminates, the wiring circuit between the battery and switch is OK. 
• If the lamp does not illuminate, first check the fuse in the Totally Integrated Power Module (TIPM). Check the 

circuit breaker located near the park brake pedal. If fuse and circuit breaker are OK, then check for a broken 
wire. 

POWER WINDOW MOTOR TEST 
If the power window motor is receiving proper current and ground and does not operate, proceed with motor test. 

1. Remove front door trim panel as necessary to gain access to power window motor wire connector (Refer to 23 
BODY/DOOR - FRONTITRIM PANEL - REMOVAL). 

2. Disconnect power window motor wire connector from door harness. 

3. Using two jumper wires, connect one to a battery (+) source and the other to a good ground (-). 

4. Connect the Negative (-) jumper probe to one of the motor connector terminals. 

5. Momentarily touch the Positive (+) jumper probe to the other motor connector terminal. 
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When positive probe is connected the motor should rotate in one direction to either move window up or down. If 
window is all the way up or down the motor will grunt and the inner door panel will flex when actuated in that one 
direction. 

6. Reverse jumper probes at the motor connector terminals and window should now move in opposite direction. If 
window does not move or grunt, replace the motor. 

If window moved completely up or down, reverse the jumper probes and cycle window to the opposite position to 
verify full operation. 

If motor grunts and does not move, verify that regulator is not binding. 
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SWITCH - WINDOW, 

DIAGNOSIS AND TESTING 

WINDOW SWITCH 
The Light-Emitting Diode (LED) illumination lamps for aU of the power window and lock switch and bezel unit switch 
paddles receive battery current through the power window circuit breaker in the junction block. If aU of the LEOs are 
inoperative in both the power window and lock switch units and the power windows are inoperative, (Refer to 8 -
ELECTRICAUPOWER WINDOWS - DIAGNOSIS AND TESTING). If the power windows operate, but any or all of 
the LEDs are inoperative, the power window and lock switch units with the inoperative LED(s) is faulty and must be 
replaced. For complete circuit diagrams, refer to the appropriate wiring information. 

1. Check the fuse in the Totally Integrated Power Module (TIPM) and the circuit breaker located near the park brake 
pedal. If OK, go to Step 2. If not OK, replace the faulty fuse or circuit breaker. 

2. Turn the ignition switch to the On position. Check for battery voltage at the fuse in the Totally Integrated Power 
Module (TIPM). If OK, turn the ignition switch to the Off position and go to Step 3. If not OK, check circuit 
breaker and repair the circuit to the ignition switch as required. 

3. Disconnect and isolate the battery negative cable. Remove the power window switch unit from the door trim 
panel (passenger doors). The drivers door switch is included with the window/lock switch (Refer to 8 - ELEC
TRICAUPOWER LOCKS/DOOR MODULE - DIAGNOSIS AND TESTING) for service procedures. Unplug the 
wire harness connector from the switch unit. 

4. Test the power window switch continuity. See the Power Window Switch Continuity charts to determine if the 
continuity is correct in the Off, Up and Down switch positions. If OK, (Refer to 8 - ELECTRICAUPOWER WIN
DOWS - DIAGNOSIS AND TESTING). If not OK, replace the faulty switch. 

POWER WINDOW SWITCH CONTINUITY CHART 

6 0 
0 

2 0 5 0 

1 IJ 4 0 

80b64c23 

SWITCH POSITION CONTINUITY BETWEEN 

NEUTRAL PIN 2 AND 5, PIN 4 AND 1 

UP (FRONT PASSENGER) PIN 6AND 5 

UP (REAR PASSENGER) PIN 6AND 1 

DOWN (FRONT PASSENGER) PIN 6 AND 1 

DOWN (REAR PASSENGER) PIN 6AND 5 
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REMOVAL 

FRONT PASSENGER 
1. Disconnect and isolate the battery negative cable. 

2. Remove the door trim panel (Refer to 23 - BODY/DOOR - FRONTfTRIM PANEL - REMOVAL). 

3. Remove the switch from the trim panel bezel. 

REAR PASSENGER 
1. Disconnect and isolate the battery negative cable. 

2. Remove the door trim panel (Refer to 23 - BODY/DOORS - REARfTRrM PANEL - REMOVAL). 

3. Gently pry switch from door trim panel. 

INSTALLATION 

FRONT PASSENGER 
1. Insert switch to trim panel bezel. 

2. Install door trim panel (Refer to 23 - BODY/DOOR - FRONTfTRIM PANEL - INSTALLATION). 

3. Connect battery negative cable. 

REAR PASSENGER 
1. Install switch to door trim panel 

2. Install door trim panel (Refer to 23 - BODY/DOORS - REARfTRIM PANEL - INSTALLATION). 

3. Connect battery negative cable. 



8N .. 118 POWER WINDOWS - SERVICE INFORMATION ----------- DR 

MOTOR-POWER SLIDING WINDOW-REAR 

REMOVAL 
1. Disconnect and isolate the battery negative cable. 

2. Remove the rear seats (Refer to 23 - BODY/SEATS/SEAT - REMOVAL). 

3. Remove the rear cab back panel (Refer to 23 - BODY/INTERIOR/REAR CAB BACK PANEL TRIM - REMOVAL). 

4. Remove the 2 mounting bolts (1). 

5. Disconnect the electrical connector to the power 
motor. 

6. Rotate the assembly and remove the 3 screws (1) 
that attach the motor to the regulator. 

81651662 

8165165. 
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INSTALLATION 
1. Install the power motor to the regulator with the 3 

screws (1). 

2. Connect the electrical connector to the power 
motor. 

3. Install the 2 mounting bolts (1). 

816SfSSa 

8165f662 

4. Install the rear cab back panel (Refer to 23 • BODY/INTERIOR/REAR CAB BACK PANEL TRIM - INSTALLA
TION). 

5. InstaU the rear seats (Refer to 23 - BODY/SEATS/SEAT· INSTALLATION). 

6. Connect the battery negative cable. 
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B1203-SRS WARNING INDICATOR CIRCUIT/PERFORMANCE 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
With the ignition on, the ORC monitors the CAN 8 bus for a message from the Instrument Cluster containing 
the airbag warning indicator status. The ORC requests the warning lamp status from the Instrument Cluster 
once every second . 

• Set Condition: 
This DTC will set immediately if the indicator status is LOW or HIGH. 

Possible Causes 

INSTRUMENT CLUSTER ACTIVE DTC 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. CHECK FOR AN ACTIVE DTC 

NOTE: Ensure the battery is fully charged. 

Turn Ignition On. 
With the scan tool, read Occupant Restraint Controller (ORC) DTC. 

Does the scan tool display an active B1203-SRS WARNING INDICATOR CIRCUIT/PERFORMANCE DTC? 

Yes »Go To 2 

No »Go To 4 

2. CHECK FOR INSTRUMENT CLUSTER DTC 

With the scan tool, read Instrument Cluster DTC. 

Does the scan tool display any Instrument Cluster DTC? 

Yes »Refer to the symptom list for problems related to the Instrument Cluster. 

No »Go To 3 

3. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: It the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and serious or fatal injury_ 

View repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with the service information. 
Perform ·ORC VERIFICATION TEST-VER 1. 

4. TEST FOR INTERMITTENT CONDITION 

With the scan tool, record and erase all DTC from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
betore proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 
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WARNING: To avoid serious or fatal·lnjury, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor active codes as you work through the following steps. 

WARNING: To avoid serious or fatal injury, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return, continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the active DTC in ques
tion. 

Does the scan tool display any ACTIVE DTC? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
If the Occupant Restraint Controller (ORC) cannot detect voltage on the (G104) Passenger Airbag Indicator 
Driver circuit. 

Possible Causes 

(G104) PASSENGER AIRBAG INDICATOR DRIVER CIRCUIT SHORTED TO GROUND 

(F201) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN 

PASSENGER AIRBAG ON/OFF INDICATOR LAMP SHORTED TO GROUND 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. VERIFY THAT OTC: B1204-PASSENGER AIRBAG INDICATOR CIRCUIT LOW IS ACTIVE 

NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the scan tool, read Occupant Restraint Controller (ORC) DTC. 

Does the scan tool display active: B1204-PASSENGER AIRBAG INDICATOR DRIVER CIRCUIT LOW? 

Yes »Go To 2 

No »Go To 5 

2. CHECK THE (G104) PASSENGER AIRBAG INDICATOR DRIVER CIRCUIT VOLTAGE AT THE ORC 
CONNECTOR 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the ORC connectors. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool ORC 8443-25 Adaptor to the ORC connectors. 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
Measure the voltage of the (G104) Passenger Airbag Indicator Driver 
circuit between the cavity 6 of the 24 way ORC Adaptor and ground. 

Is the voltage above 6.0 volts? 

Yes » 

WARNING: If the Occupant Restraint Controller (ORC) is dropped 
at any time, it must be replaced. Failure to take the proper precau
tions can result in accidental airbag deployment and serious or 
fatal injury. 
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WARNING: To avoid serious or fatal injury, turn the ignition offt disconnect the battery and wait two minutes 
before proceeding. 

Replace the ORC in accordance with the Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 

No »Go To 3 
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3. CHECK (F201) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT VOLTAGE AT THE 
PASSENGER AIRBAG ON/OFF SWITCH. 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Airbag On/Off Switch connector. 

NOTE: Check connectors - Clean and repair as necessary. 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
Measure the voltage of the (F201) Fused Ignition Switch Output (Run
Start) circuit between the Passenger Airbag On/Off Switch connector 
and ground. 

Is the voltage above 6.0 volts? 

Yes »Go To 4 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition offs 
disconnect the battery and wait two minutes before proceeding. 

Repair the (F201) Fused Ignition Switch Output circuit for 
an open or low voltage condition 
Perform ·ORC VERIFICATION TEST - VER 1. 

\~~. 
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4. CHECK (G104) PASSENGER AIRBAG INDICATOR DRIVER CIRCUIT FOR A SHORT TO GROUND 

WARNING: To avoid serious or tatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Measure the resistance of the (G104) Passenger Airbag Indicator Driver 
circuit between cavity 6 of the 24 way ORC Adaptor and ground. 

Is the resistance below 10 ohms? 

Yes »Repair the (G104) Passenger Airbag Indicator Driver circuit 
for a short to ground: 
Perform ·ORC VERIFICATION TEST - VER 1. 

No »Replace the shorted Passenger Airbag On/Off Indicator. 
Perform *ORC VERIFICATION TEST - VER 1. 

5. TEST FOR INTERMITTENT CONDITION 

With the scan tool. record and erase all DTC from aU Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

81490417 

81490501 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed. pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor active codes as you work through the following steps. 
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WARNING: To avoid serious or fatal Injury, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
If only stored codes return, continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the active DTC in ques
tion. 

Does the scan tool display any ACTIVE DTC? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
If the Occupant Restraint Controller (ORC) senses a low resistance to battery voltage on the (G104) Passen~ 
ger Airbag Indicator Driver circuit. 

Possible Causes 

(G104) PASSENGER AIRBAG INDICATOR DRIVER CIRCUIT SHORTED TO (F201) FUSED IGNITION SWITCH 
OUTPUT (RUN*START) CIRCUIT 

(G104) PASSENGER AIRBAG INDICATOR DRIVER CIRCUIT SHORTED TO VOLTAGE 

PASSENGER AIRBAG ON/OFF SWITCH 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. VERIFY THAT DTC B1205-PASSENGER AIRBAG INDICATOR CIRCUIT HIGH IS ACTIVE 

NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the scan tool, read Occupant Restraint Controller (ORC) DTC. 

Does the scan tool display active: B1205-PASSENGER AIRBAG INDICATOR CIRCUIT HIGH? 

Yes »Go To 2 

No »Go To 5 

2. CHECK (G104) PASSENGER AIRBAG INDICATOR DRIVER CIRCUIT FOR A SHORT TO (F201) FUSED 
IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT 

WARNING: To avoid serious or fatal Injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Remove the Passenger Airbag (PAB) Indicator Run-Start Fuse. 
Disconnect the ORC connectors. 

WARNING: If the Occupant Restraint Controller is dropped at any 
time, it must be replaced. Failure to take the proper precautions 
could result in accidental airbag deployment and serious or fatal 
injury. 
Disconnect the Passenger Airbag On/Off Switch connector. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the appropriate Load Tool 8443-25 ORC Adaptor to the ORC 
connectors. 
Measure the resistance between the (G104) Passenger Airbag Indicator 
Driver circuit and the (F201) Fused Ignition Switch Output (Run-Start) 
circuit in the Passenger Airbag On/Off Switch connector. 

Is the resistance below 100.0 ohms? 

~~~K . ~ , 

8171b1fb 

Yes »Repair the (G104) Passenger Airbag Indicator Driver circuit for a short to the (F201) Fused Ignition 
Switch Output (Run-Start) circuit. 
Perform ·ORC VERIFICATION TEST - VER 1. 

No »Go To 3 
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3. CHECK (G104) PASSENGER AIRBAG INDICATOR DRIVER CIRCUIT FOR A SHORT TO VOLTAGE 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
Measure the voltage of the (G104) Passenger Airbag Indicator Driver 
circuit. 

Is there any voltage present? 

Yes » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

No 

Repair the (G104) Passenger Airbag Indicator Driver circuit 
for a short to voltage. 
Perform ·ORC VERIFICATION TEST - VER 1. 

» Go To 4 
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4. CHECK FOR ACTIVE DTC: B1205-PASSENGER AIRBAG INDICATOR CIRCUIT HIGH WITH PASSENGER 
AIRBAG ON/OFF SWITCH DISCONNECTED 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Remove the Load Tool ORC Adaptor from the ORC connectors. 
Reconnect the ORC connectors. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
Turn the ignition on. 
With the scan tool, read ORC DTC. 

Does the scan tool display active: B1205-PASSENGER AIRBAG INDICATOR CIRCUIT HIGH? 

Yes » 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

No » 

Replace the ORC in accordance with the Service Information. 
Perform ·ORC VERIFICATION TEST - VER 1. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

Replace the Passenger Airbag On/Off Switch in accordance with the Service Information. 
Perform ·ORC VERIFICATION TEST - VER 1. 

5. TEST FOR INTERMITTENT CONDITION 

With the scan tool, record and erase all DTC from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
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With the scan tool, monitor active codes as you work through the following steps. 

WARNING: To avoid serious or fatal injury, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return, continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the active DTC in ques
tion. 

Does the scan tool display any ACTIVE DTC? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to c~stomer. 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
If the Occupant Restraint Controller (ORC) cannot detect voltage on the (G104) Passenger Airbag Indicator 
Driver circuit. 

Possible Causes 

PASSENGER AIRBAG ON/OFF SWITCH DISCONNECTED 

(G104) PASSENGER AIRBAG INDICATOR DRIVER CIRCUIT OPEN 

PASSENGER AIRBAG ON/OFF SWITCH INDICATOR LAMP 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. VERIFY THAT DTC B1206-PASSENGER AIRBAG INDICATOR CIRCUIT OPEN IS ACTIVE 

NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the scan tool, read Occupant Restraint Controller (ORC) DTC. 

Does the scan tool display active: B1206-PASSENGER AIRBAG INDICATOR CIRCUIT OPEN? 

Yes »Go To 2 

No »Go To 6 

2. VERIFY THAT PASSENGER AIRBAG ON/OFF INDICATOR LAMP IS CONNECTED 

Turn the ignition off. 
Gain access to the Passenger Airbag On/Off Switch connector. 

Is the Passenger Airbag On/Off SWITCH connected to the dash harness? 

Yes »Go To 3 

No »Connect the Passenger Airbag On/Off Switch to the dash harness connector. 
Perform *ORC VERIFICATION TEST - VER 1. 

3. CHECK (201) FUSED IGNITION SWITCH OUTPUT CIRCUIT OPERATION 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Airbag On/Off Switch connector. 

NOTE: Check connectors - Clean and repair as necessary. 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
Measure the voltage of the (F201) Fused Ignition Switch Output (Run
Start) circuit between the Passenger Airbag On/Off Switch connector 
and ground. 

Is the voltage above 6.0 volts? 

Yes »Go To 4 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Repair the (F201) Fused Ignition Switch Output circuit for 
an open or low voltage condition. 
Perform *ORC VERIFICATION TEST - VER 1. 
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4. CHECK (G104) PASSENGER AIRBAG INDICATOR DRIVER CIRCUIT FOR AN OPEN 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the ORC connectors. 

NOTE: Check connectors .. Clean and repair as necessary. 

WARNING: If the Occupant Restraint Controller (ORC) is dropped 
at any time, it must be replaced. Failure to take the proper precau
tions could result in accidental airbag deployment and serious or 
fatal injury. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC connectors. 
Measure the resistance of the (G104) Passenger Airbag Indicator Driver 
circuit between the 23 way cavity 6 of the ORC Adaptor and the Pas-
senger Airbag On/Off Switch connector cavity 3. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No 

Periorm *ORC VERIFICATION TEST - VER 1. 

» Repair the (G104) Passenger Airbag Indicator Driver circuit 
for an open. 
Perform *ORC VERIFICATION TEST - VER 1. 

5. CHECK PASSENGER AIRBAG ON/OFF SWITCH FOR AN OPEN 

Reconnect the Passenger Airbag On/Off Switch connector. 
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WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 

814904fb 

Measure the voltage of the (G104) Passenger Airbag Indicator Driver circuit between the cavity 6 of the 24 way 
ORC Adaptor and ground. 

Is the voltage above 6.0 volts? 

Yes »Replace the ORC in accordance with s the Service lnformation. 
Perform ·ORC VERIFICATION TEST - VER 1. 

No »Replace the open Passenger Airbag On/Off Switch. 
Perform *ORC VERIFICATION TEST - VER 1. 

6. TEST FOR INTERMITTENT CONDITION 

With the scan tool, record and erase all OTC from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken. bent. pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor active codes as you work through the following steps. 
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WARNING: To avoid serious or fatal injury, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return, continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the active DTC in ques
tion. 

Does the scan tool display any ACTIVE DTC? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 

• Set Condition: 
When the ORC detects over current on the Indicator Driver circuit. 

Possible Causes 

(G104) PASSENGER AIRBAG INDICATOR DRIVER CIRCUIT SHORTED TO (F201) FUSED IGNITION SWITCH 
OUTPUT (RUN-START) CIRCUIT 

(G104) PASSENGER AIRBAG INDICATOR DRIVER CIRCUIT SHORTED TO VOLTAGE 

PASSENGER AIRBAG ON/OFF SWITCH 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. VERIFY THAT DTC B1207-PASSENGER AIRBAG INDICATOR CIRCUIT SHORTED TOGETHER IS ACTIVE 

NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the scan tool, read Occupant Restraint Controller (ORC) DTC. 

Does the scan tool display active: B1207-PASSENGER AIRBAG INDICATOR CIRCUIT SHORTED 
TOGETHER? 

Yes »Go To 2 

No »Go To 5 

2. CHECK (G104) PASSENGER AIRBAG INDICATOR DRIVER CIRCUIT FOR A SHORT TO (F201) FUSED 
IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Remove the Passenger Airbag (PAB) Indicator Run-Start Fuse from the 
Junction Block. 
Disconnect the ORC connectors. 

WARNING: If the Occupant Restraint Controller (ORC) Is dropped 
at any time, it must be replaced. Failure to take the proper precau
tions could result in accidental airbag deployment and serious or 
fatal injury. 
Disconnect the Passenger Airbag On/Off Switch connector. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the appropriate Load Tool ORC 8443-25 Adaptor to the ORC 
connectors. 
Measure the resistance between the (G104) Passenger Airbag Indicator 
Driver circuit and the (F201) Fused Ignition Switch Output (Run-Start) 
circuit in the Passenger Airbag On/Off SWitch connector. 

Is the resistance below 100.0 ohms? 

~~~aACK 
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Yes »Repair the (Gl04) Passenger Airbag Indicator Driver circuit for a short to the (F201) Fused Ignition 
Switch Output (Run-Start) circuit. 
Perform *ORC VERIFICATION TEST - VER 1. 

No »Go To 3 
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3. CHECK (G104) PASSENGER AIRBAG INDICATOR DRIVER CIRCUIT FOR A SHORT TO VOLTAGE 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
Measure the voltage of the (G104) Passenger Airbag Indicator Driver 
circuit between ground and the Passenger Airbag On/Off Switch Lamp 
connector cavity 3. 

Is there any voltage present? 

Yes »Repair the (G104) Passenger Airbag Indicator Driver circuit 
for a short to voltage. 
Perform *ORC VERIFICATION TEST - VER 1. 

No »Go To 4 
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4. CHECK FOR ACTIVE DTC B1207-PASSENGER AIRBAG INDICATOR CIRCUIT SHORTED TOGETHER 
WITH PASSENGER AIRBAG ON/OFF SWITCH DISCONNECTED 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Remove the Load Tool ORC Adaptor from the ORC connectors. 

Reconnect the ORC connectors. 

WARNING: To avoid se~ious or fatal injury, turn the ignition on, then reconnect the battery. 
Turn the ignition off, wait 10 seconds, and then turn the ignition on. 

With the scan tool, read ORC DTC. 

Does the scan tool display active: B1207 .. PASSENGER AIRBAG INDICATOR CIRCUIT SHORTED 
TOGETHER? 

Yes »Replace the ORC in accordance with the Service Information. 

Perform *ORC VERIFICATION TEST - VER 1. 

No »Replace the Passenger Airbag On/Off Switch in accordance with the Service Information. 

Perform *ORC VERIFICATION TEST - VER 1. 

5. TEST FOR INTERMITTENT CONDITION 

With the scan tool, record and erase all DTC from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out. spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor active codes as you work through the following steps. 

WARNING: To avoid serious or fatal injury, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return, continue the test until the problem area has been isolated. 
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In the previous steps you have attempted to recreate the conditions responsible for setting the active DTC in ques
tion. 

Does the scan tool display any ACTIVE DTC? 

Ves »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1 BOO-DRIVER AIRBAG SQUIB 1 CIRCUIT LOW 
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• When Monitored: 
With the ignition on, the ORC monitors the resistance of the Driver Squib 1 circuits . 

• Set Condition: 
The ORC has detected low resistance on the Driver Squib 1 circuits. 

Possible Causes 

(R43) DRIVER SQUIB 1 LINE 1 SHORTED TO GROUND 

(R4S) DRIVER SQUIB 1 LINE 2 SHORTED TO GROUND 

STEERING CONTROL MODULE (SCM) 

DRIVER AfRBAG 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 6 

2. DRIVER AIRBAG SHORTED 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the Driver Airbag connector(s). 

WARNING: To avoid serious or fatal injury, do not place an intact 
undeployed airbag face down on a hard surface, the airbag will pro
pel into the air if accidentally deployed, 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Driver Air
bag connector(s). 

WARNING: To avoid serious or fatal injury, tu,n the ignition on, then 
reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display DRIVER AIRBAG SQUIB 1 CIRCUIT 
LOW? 

Ves »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis .. 
connect the battery and wait two minutes before proceeding. 

Replace the Driver Airbag in accordance with Service Infor
mation. 
Perform *ORC VERIFICATION TEST - VER 1 (Refer to 8 -
ELECTRICAURESTRAINTS - DIAGNOSIS AND TESTING). 

DRIVER AIR BAG 
SQUIB CIRGU ITS 

NO ,1 
NO .2 

1443 

I 
I 1 

I 
I o 
I IIRUG. 
I DRIYER ltull t 
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STEERING CONTROL MODULE SQUIB CIRCUITS 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Steering Control Module harness connector{ s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Steering 
Control Module harness connector(s}. 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display DRIVER AIRBAG SQUIB 1 CIRCUIT 
LOW? 

Yes »Go To 4 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Replace the Steering Control Module in accordance with the 
Service Information. 
Perform .... ORC VERIFICATION TEST - VER 1 (Refer to 8 -
ELECTRICAURESTRAINTS - DIAGNOSIS AND TESTING). 

-
1 
I 

MODULE. 

STEERING 

, ____ 5~N!R2L_~ __ _ 

CI.OCKSPRING 

SQUIB CIRCUITS 

NO.1 

NO.2 

~ r------" 
I 1 
I 8443·19 I 

81095aOc 

4. (R43) DRIVER SQUIB 1 LINE 1 OR (R4S) DRIVER SQUIB 1 LINE 2 SHORTED TO GROUND 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper 

Disconnect the ORC harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 

Measure the resistance of the (R43) Driver Squib 1 Line 1 and (R45) 
Driver Squib 1 Line 2 circuits between the Steering Control Module C4 
harness connector and Ground. 

Is the resistance below 10K ohms? 

Yes » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Repair (R43) Driver Squib 1 Line 1 or (R45) Driver Squib 1 
Line 2 circuits shorted to ground 

IIQOULE. 

STEERING 
COHTROLC .. 

81095819 

Perform *ORC VERIFICATION TEST - VER 1 (Refer to 8 - ELECTRICAURESTRAINTS - DIAGNOSIS 
AND TESTING). 

No »Go To 5 
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5. OCCUPANT RESTRAINT CONTROLLER 

WARNING: If the Airbag Control Module is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 (Refer to 8 - ELECTRICAURESTRAINTS - DIAGNOSIS 
AND TESTING). 

6. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
IF only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1B01-0RIVER AIRBAG SQUIB 1 CIRCUIT TO BATTERY 
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• When Monitored: 
With the ignition on, the ORC monitors the voltage on the Driver Squib 1 circuits. 

• Set Condition: 
The ORC has detected voltage on Driver Squib 1 circuits. 

Possible Causes 

(R43)-DRIVER SQUIB 1 LINE 1 SHORTED TO BATTERY 

(R4S)-DRIVER SQUIB 1 LINE 2 SHORTED TO BATTERY 

STEERING CONTROL MODULE (SCM) 

DRIVER AIRBAG 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 6 

2. DRIVER AIRBAG SHORTED 

WARNING: To avoid serious or fatal InJury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the Driver Airbag connector(s). 

WARNING: To avoid serious or fatal injury, do not place an intact 
undeployed airbag face down on a hard surface, the airbag will pro
pel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Driver Air
bag connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, then 
reconnect the bsttery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display DRIVER AIRBAG SQUIB 1 CIRCUIT 
SHORT TOGETHER? 

Yes »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the Ignition off, dis
connect the battery and wait two minutes before proceeding. 

Replace the Driver Airbag in accordance with Service Infor
mation. 
Perform *ORC VERIFICATION TEST - VER 1 

I~j too 2 
I BROWN I 
I I 
I IJ I 
I AIRIAI. I 
I DRIVER 1"111 t I 

1443 

~~---l-

11443 •• - 1 ~ 
L.. ___ J ____ J 

I'~- -I 1 0 0 2 

't::J BtACK: 

: IJ I 
! AIRUI. I 
LDRIVE!...IIUII..!.. ___ I 

.uum 
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3. STEERING CONTROL MODULE SQUIB CIRCUITS SHORT TO BATTERY 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Steering Control Module harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Steering 
Control Module C4 harness connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display DRIVER AIRBAG SQUIB 1 CIRCUIT 
SHORT TO BATTERY? 

Yes »Go To 4 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Replace the Steering Control Module in accordance with the 
Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 

MODULE. 

STEERING 

CONTROL~ 

~ r------, 
I I 
I 8443-19 I 
-------..1 

81c95aOc 

4. (R43) DRIVER SQUIB 1 LINE 1 OR (R45) DRIVER SQUIB 1 LINE 2 CIRCUITS SHORTED TO BATTERY 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Steering Control 
Module connector. 
Disconnect the ORC harness connector(s}. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
Measure the voltage on the (R43) Driver Squib 1 Line 1 and (R45) 
Driver Squib 1 Line 2 circuits between the Steering Control Module C4 
harness connector and ground. 

Is there any voltage on either circuit? 

Yes » 

1~OW 
MODULE- 3 4 

STEERING 

CONTROLC4 

81c95a34 

WARNING: To avoid serious or fatal injury, tUfn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

Repair (R43) Driver Squib 1 Line 1 or (R4S) Driver Squib 1 Line 2 Shorted to Battery 
Perform ·ORC VERIFICATION TEST - VER 1 

No »Go To 5 
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5. OCCUPANT RESTRAINT CONTROLLER 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Airbag Control Module is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 

6. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 

Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 

Wiggle the wiring harness and connectors of the related airbag circuit or component. 

If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 

IF only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Ves »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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• When Monitored: 
With the ignition on, the ORC monitors the resistance of the Driver Squib 1 circuits . 

• Set Condition: 
The ORC has detected open circuit or high resistance in the Driver Squib 1 circuits. 

Possible Causes 

(R43) DRIVER SQUIB 1 LINE 1 CIRCUIT OPEN 

(R4S) DRIVER SQUIB 1 LINE 2 CIRCUIT OPEN 

STEERING CONTROL MODULE (SCM) 

DRIVER AIRBAG 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 6 

2. DRIVER AIRBAG OPEN 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the Driver Airbag connector(s). 

WARNING: To avoid serious or fatal injury, do not place an intact 
undeployed airbag face down on a hard surface, the airbag will pro
pel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Driver Air
bag connector{s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, then 
reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display DRIVER AIRBAG SQUIB 1 CIRCUIT 
OPEN? 

Yes »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 

Replace the Driver Airbag in accordance with Service Infor
mation. 
Perform *ORC VERIFICATION TEST - VER 1 

DRIVERAIRBAG I!- I 
SQUIB CIRCUITS I I 0 0 2 I 

NO.1 I c:=:J BROWN I 
NO.2 

8443 



80 - 32 RESTRAINTS· ELECTRICAL DIAGNOSTICS ------------ DR 

3. STEERING CONTROL MODULE SQUIB CIRCUITS OPEN 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Driver Airbag har
ness connector. 
Disconnect the Steering Control Module harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Steering 
Control Module C4 harness connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
With the scan tool 1 read the active Occupant Restraint Controller DTC. 

Does the scan tool display DRIVER AIRBAG SQUIB 1 CIRCUIT 
OPEN? 

Ves »Go To 4 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition oft, 
disconnect the battery and wait two minutes before proceeding. 

Replace the Steering Control Module in accordance with the 
Service Information. 
Perform *ORC VERIFICATION TEST ~ VER 1 

-----------------, 1~~':~ 
MODULE
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CLOCKSPRING 

SQUIB CIRCUITS 
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~ r----
I I 
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81c95aOc 

4. (R43) DRIVER SQUIB 1 LINE 1 OR (R4S) DRIVER SQUIB 1 LINE 2 CIRCUIT OPEN 

WARNING: To avoid serious or fatal injury, turn the ignition oft, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Steering Control 
Module connector. 
Disconnect the ORC harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Toot 8443-25 ORC Adaptor to the ORC hamess con
nector. 
Measure the resistance of the (R43) Driver Squib 1 Une 1 between the 
Steering Control Module C4 harness connector and ORC Load Tool 
Adaptor. 
Measure the resistance of the (R45) Driver Squib 1 Une 2 between the 
Steering Control Module C4 harness connector and ORC Load Tool 
Adaptor. 

Is the resistance below 1.0 ohms? 

Ves »Go To 5 

No »Repair the (R43) Driver Squib 1 Line 1 and or (R45) Driver 
Squib 1 Line 2 circuits for an open or high resistance. 
Perform *ORC VERIFICATION TEST - VER 1 
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5. OCCUPANT RESTRAINT CONTROLLER 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 

6. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
IF only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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81 B03-DRIVER AIRBAG SQUIB 1 CIRCUIT SHORT TOGETHER 
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• When Monitored: 
With the ignition on, the ORC monitors the resistance of the Driver Squib 1 circuits . 

• Set Condition: 
The ORC has detected low resistance between the Driver Squib 1 circuits. 

Possible Causes 

(R43) DRIVER SQUIB 1 LINE 1 SHORTED TO (R4S) DRIVER SQUIB 1 LINE 2 

STEERING CONTROL MODULE (SCM) 

DRIVER AIRBAG 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 6 

2. DRIVER AIRBAG SHORTED 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 

WARNING: To avoid serious or fatal Injury, do not place an intact 
undeployed airbag face down on a hard surface, the airbag will pro
pel into the air if accidentally deployed. 
Disconnect the Driver Airbag connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Driver Air
bag connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, then 
reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display DRIVER AIRBAG SQUIB 1 CIRCUIT 
SHORT TOGETHER? 

Yes »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 

Replace the Driver Airbag in accordance with Service Infor
mation. 
Perform *ORC VERIFICATION TEST - VER 1 
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3. STEERING CONTROL MODULE SQUIB CIRCUITS SHORTED TOGETHER 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Steering Control Module harness connector(s). 
Disconnect the 8443 Load Tool ORC from the DAB connectors. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Steering 
Control Module C4 harness connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display DRIVER AIRBAG SQUIB 1 CIRCUIT 
SHORT TOGETHER? 

Yes »Go To 4 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Replace the Steering Control Module in accordance with the 
Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 

8443 

4. (R43) DRIVER SQUIB 1 LINE 1 SHORTED TO (R45) DRIVER SQUIB 1 LINE 2 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Steering Control 
Module harness connector(s). 
Disconnect the ORC harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 
Measure the resistance between (R43) Driver Squib 1 Line 1 and (R45) 
Driver Squib Line 2 circuits at the Steering Control Module C4 harness 
connector. 

Is the resistance below 10K ohms? 

Yes » Repair (R43) Driver Squib 1 Line 1 shorted to (R45) Driver 
Squib 1 Line 2 
Perform *ORC VERI FICATION TEST - VER 1 

No »Go To 5 
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5. OCCUPANT RESTRAINT CONTROLLER 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 

6. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
IF only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1 B04-DRIVER AIRBAG SQUIB 2 CIRCUIT LOW 
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• When Monitored: 
With the ignition on, the ORC monitors the resistance of the Driver Squib 1 circuits . 

• Set Condition: 
The ORC has detected low resistance between the Driver Squib 1 circuits. 

Possible Causes 

(R63) DRIVER SQUIB 2 LINE 1 SHORTED TO GROUND 

(R61) DRIVER SQUIB 2 LINE 2 SHORTED TO GROUND 

STEERING CONTROL MODULE (SCM) 

DRIVER AIRBAG 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC • STORED DTC 
Go To 6 

2. DRIVER AIRBAG SHORTED 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the Driver Airbag connector(s). 

WARNING: To avoid serious or fatal injury, do not place an intact 
undeployed airbag face down on a hard surface, the airbag will pro
pel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Driver Air
bag connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, then 
reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display DRIVER AIRBAG SaUIB 2 CIRCUIT 
LOW? 

Yes »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 

Replace the Driver Airbag in accordance with Service Infor
mation. 
Perform *ORC VERIFICATION TEST - VER 1 
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3. STEERING CONTROL MODULE SQUIB CIRCUITS SHORTED 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 load Tool and Jumper from the Driver Airbag con
nector(s). 
Disconnect the Steering Control Module harness connector(s). 

NOTE: Check connectors .. Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Steering 
Control Module harness connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display DRIVER AIRBAG SQUIB 2 CIRCUIT 
LOW? 

Yes »Go To 4 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Replace the Steering Control Module in accordance with the 
Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 
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4. (R63) DRIVER SQUIB 2 LINE 2 OR (R61) DRIVER SQUIB 2 LINE 1 SHORTED TO GROUND 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 load Tool and Jumper from the Steering Control 
Module harness connector(s). 
Disconnect the ORC harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nectors. 
Measure the resistance of the (R63) Driver Squib 2 Line 2 and (R61) 
Driver Squib 2 Line 1 circuits between the Steering Control Module C4 
harness connector and ground. 

Is the resistance below 10K ohms? 

Yes »Repair the (R63) Driver Squib 2 Line 2 and or (R61) Driver 
Squib 2 Line 1 circuits shorted to ground. 
Perform "'ORC VERIFICATION TEST - VER 1 

No »Go To 5 

CONTROLC4 
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5. OCCUPANT RESTRAINT CONTROLLER 

WARNING: If the Airbag Control Module is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 

6. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the Ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide. inspect the wiring and connectors. 
Look for chafed. pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
IF only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1 BOS-DRIVER AIRBAG SQUIB 2 CIRCUIT HIGH 
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• When Monitored: 
With the ignition ont the ORC monitors the voltage of the Driver Squib 2 circuits . 

• Set Condition: 
The ORC has detected high voltage on the Driver Squib 2 circuits. 

Possible Causes 

(R63) DRIVER SaUIB 2 LINE 1 SHORTED TO BATTERY 

(R61) DRIVER SQUIB 2 LINE 2 SHORTED TO BATTERY 

STEERING CONTROL MODULE (SCM) 

DRIVER AIRBAG 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 6 

2. DRIVER AIRBAG SHORTED 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the Driver Airbag connector(s). 

WARNING: To avoid serious or fatal injury, do not place an intact 
undeployed airbag face down on a hard surface, the airbag will pro
pel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Driver Air
bag connector(s). 

WARNING: To avoid serious or fatal injury, turn the Ignition on, then 
reconnect the battery. 
With the scan toolt read the active Occupant Classification Module DTC. 

Does the scan tool display B180S-DRIVER AIRBAG SQUIB 2 
CIRCUIT HIGH? 

Yes »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 

Replace the Driver Airbag in accordance with Service Infor
mation. 
Perform *ORC VERIFICATION TEST - VER 1 
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3. STEERING CONTROL MODULE SQUIB CIRCUIT HIGH 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Driver Airbag con· 
nector(s). 
Disconnect the Steering Control Module harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Steering 
Control Module harness connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
With the scan tool 1 read the active Occupant Classification Module 
DTC. 

Does the scan tool display B1B05-DRIVER AIRBAG SQUIB 2 
CIRCUIT HIGH? 

Yes »Go To 4 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

RepJace the Steering Control Module in accordance with the 
Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 

-----------------
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4. (R63) DRIVER SQUIB 2 LINE 2 OR (R61) DRIVER SaUIB 2 LINE 1 SHORTED TO BATTERY 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Steering Control 
Module C4 harness connector. 
Disconnect the ORC harness connector(s}. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
Measure the voltage of the (R63) Driver Squib 2 Line 2 and (R61) 
Driver Squib 2 Line 1 circuits between the Steering Control Module C4 
harness connector and ground. 

Is there any voltage on either circuit? 

Ves » 

1~mLOW 

'~ULE. 1 2 STEERIIIG 

CONTROLC4 

81cb1aae 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

Repair (R63) Driver Squib 2 Line 2 or (R61) Driver Squib 2 Line 1 shorted to battery. 
Perform *ORC VERIFICATION TEST - VER 1 

No »Go To 5 
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5. OCCUPANT RESTRAINT CONTROLLER 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Occupant restraints Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 

6. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
IF only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1 B06-DRIVER AIRBAG SQUIB 2 CIRCUIT OPEN 
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• When Monitored: 
With the ignition on, the ORC monitors the resistance of the Driver Squib 2 circuits . 

• Set Condition: 
The ORC has detected an open or high resistance in the Driver Squib 2 circuits. 

Possible Causes 

(R61) DRIVER SQUIB 2 LINE 1 CIRCUIT OPEN 

(R63) DRIVER SQUIB 2 LINE 2 CIRCUIT OPEN 

STEERING CONTROL MODULE (SCM) 

DRIVER AIRBAG 

OCCUPANT RESTRAINT CONTROLLER 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 6 

2. DRIVER AIRBAG OPEN 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the Driver Airbag connector(s). 

WARNING: To avoid serious or fatal injury, do not place an intact 
undeployed airbag face down on a hard surface, the airbag will pro
pel into the air if accidentally deployed. 
NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Driver Air
bag connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, then 
reconnect the battery_ 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display DRIVER AIRBAG SQUIB 2 CIRCUIT 
OPEN? 

Ves »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 

Replace the Driver Airbag in accordance with Service Infor
mation. 
Perform *ORC VERIFICATION TEST - VER 1 
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3. STEERING CONTROL MODULE SQUIB CIRCUITS OPEN 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Driver Airbag con
nector(s). 
Disconnect the Steering Control Module harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Steering 
Control Module C4 harness connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display DRIVER AIRBAG SQUIB 2 CIRCUIT 
OPEN? 

Yes »Go To 4 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Replace the Steering Control Module in accordance with the 
Service Information. 
Perform "ORC VERIFICATION TEST - VER 1 
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4. (R61) DRIVER SQUIB 2 LINE 1 OR (R63) DRIVER SQUIB 2 LINE 2 CIRCUIT OPEN 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Steering Control 
Module C4 harness connector. 
Disconnect the ORC harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool ORC 8443-25 Adaptor to the ORC harness con
nector. 

Measure the resistance of the (R61) Driver Squib 2 Line 1 circuit 
between the Steering Control Module C4 harness connector and the 
8443 ORC Adaptor. 

Measure the resistance of the (R63) Driver Squib 2 Line 2 circuit 
between the Steering Control Module C4 harness connector and the 
8443 ORC Adaptor. 

Is the resistance below 1.0 ohms on either circuit? 

Yes »Go To 5 

No »Repair (R61) Driver Squib 2 Line 1 or (R63) Driver Squib 2 
Circuit Open. 

Perform "ORC VERIFICATION TEST - VER 1 
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5. OCCUPANT RESTRAINT CONTROLLER 

WARNING: If the Airbag Control Module Is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 

6. STORED ORC OTC 

With the scan tool, record and erase atl DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded. or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
IF only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE OTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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• When Monitored: 
With the ignition on, the ORC monitors the resistance of the Driver Squib 2 circuits . 

• Set Condition: 
The ORC has detected low resistance between the Driver Squib 2 circuits. 

Possible Causes 

(R61) DRIVER SQUIB 2 LINE 1 SHORTED TO (R63) DRIVER SQUIB 2 LINE 2 

STEERING CONTROL MODULE (SCM) 

DRIVER AIRBAG 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC .. ACTIVE DTC 
Go To 2 

ORC .. STORED DTC 
Go To 6 

2. DRIVER AIRBAG SHORTED 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the Driver Airbag connector(s). 

WARNING: To avoid serious or fatal injury, do not place an intact 
undeployed airbag face down on a hard surface, the airbag will pro
pel into the air if accidentally deployed. 

DRIVERAJRBAG I ~ \ 
SOUIB CIRCUITS \ 1 0 0 2 I 

NO.1 I t=:J BROWN I 
NO .2 

NOTE: Check connectors .. Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Driver Air
bag connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, then 
reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display DRIVER AIRBAG SQUIB 2 CIRCUIT 
SHORT TOGETHER? 

Yes »Go To 3 

No » 

WARNING: To avoid serious or fatal Injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 

Replace the Driver Airbag in accordance with Service Infor
mation. 
Perform ·ORC VERIFICATION TEST - VER 1 
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3. STEERING CONTROL MODULE SQUIB CIRCUITS SHORTED TOGETHER 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper to the Driver Airbag con
necfor(s). 
Disconnect the Steering Control Module harness connector(s}. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Steering 
Control Module C4 harness connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display DRIVER AIRBAG SQUIB 2 CIRCUIT 
SHORT TOGETHER? 

Ves »Go To 4 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Replace the Steering Control Module in accordance with the 
Service Information. 
Perform *ORC VERIFICATION TEST VER 1 

8443 

4. (R61) DRIVER SQUIB 2 LINE 1 SHORTED TO (R63) DRIVER SQUIB 2 LINE 2 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper form the Steering Control 
Module C4 harness connector. 
Disconnect the ORC harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 
Measure the resistance between (R61) Driver Squib 2 Line 1 and (R63) 
Driver Squib 2 Line 2 circuits at the Steering Control Module C4 har
ness connector. 

Is the resistance below 10K ohms? 

Ves » Repair (R61) Driver Squib 2 Line 1 shorted to (R63) Driver 
Squib 2 Line 2. 
Perform *ORC VERIFICATION TEST - VER 1 

No »Go To 5 
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5. OCCUPANT RESTRAINT CONTROLLER 

WARNING: If the Airbag Control Module is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 

6. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery_ 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component 
If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
IF only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1 BOS-PASSENGER AIRBAG SQUIB 1 CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on, the ORC monitors the resistance of the Passenger Squib 1 circuits . 

• Set Condition: 
The ORC has detected 'ow resistance of the Passenger Squib 1 circuits. 

Possible Causes 

(R42) PASSENGER SQUIB 1 LINE 1 SHORTED TO GROUND 

(R44) PASSENGER SQUIB 1 LINE 2 SHORTED TO GROUND 

PASSENGER AIRBAG 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC • ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 5 

2. PASSENGER AIRBAG SHORTED TO GROUND 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Airbag connector(s). 

WARNING: To avoid serious or fatal injury, do not place an intact 
undeployed airbag face down on a hard surface, the airbag will pro
pel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Toof and appropriate Jumper to the Passenger 
Airbag connector(s}. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then 
reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display PASSENGER AIRBAG SQUIB 1 CIR
CUIT LOW? 

Yes »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 

Replace the Passenger Airbag in accordance with Service 
Information. 
Perform *ORC VERIFICATION TEST - VER 1 
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3. (R42) PASSENGER SQUIB 1 LINE 1 OR (R44) PASSENGER SQUIB 1 LINE 2 SHORTED TO GROUND 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Passenger Airbag 
harness connector. 
Disconnect the ORC harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 
Measure the resistance of the (R42) Passenger Squib Line 1 circuit 
between the Passenger Airbag Connector and ground. 
Measure the resistance of the (R44) Passenger Squib Line 2 circuit 
between the Passenger Airbag Connector and ground. 

Is the resistance below 10K ohms on either circuit? 

AIRBU.p AI In GER 
SQUIB 

YEllOW 

.11 .. 11. 

Yes »Repair (R42) Passenger Squib 1 Line 1 and or (R44) Passenger Squib 1 Line 2 shorted to ground. 

Perform *ORC VERIFICATION TEST - VER 1 

No »Go To 4 

4. OCCUPANT RESTRAINT CONTROLLER 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 

5. STORED ORC DTC 

With the scan tool, record and erase a" DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
IF only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1 BOg-PASSENGER AIRBAG SQUIB 1 CIRCUIT HIGH 
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• When Monitored: 
With the ignition on, the ORC monitors the voltage on the Passenger Squib 1 circuits . 

• Set Condition: 
When the ORC detects voltage on the Passenger Squib 1 circuits. 

Possible Causes 

(R42) PASSENGER SQUIB 1 LINE 1 SHORTED TO BATTERY 

(R44) PASSENGER SQUIB 1 LINE 2 SHORTED TO BATTERY 

PASSENGER AIRBAG 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 5 

2. PASSENGER AIRBAG SHORTED TO BATTERY 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Airbag connector(s). 

WARNING: To avoid serious or fatal injury, do not place an intact 
undeployed airbag face down on a hard surface, the airbag will pro
pel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Passenger 
Airbag connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, then 
reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display PASSENGER AIRBAG SQUIB 1 CIR
CUIT HIGH? 

Yes »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 

Replace the Passenger Airbag in accordance with Service 
Information. 
Perform *ORC VERIFICATION TEST - VER 1 
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3. (R42) PASSENGER SQUIB 1 LINE 1 AND OR (R44) PASSENGER SQUIB 1 LINE 2 SHORTED TO 
BATTERY. 

WARNING: To avoid serious or fatal injury, turn the ignition off, dIs
connect the battery and walt two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Passenger Airbag 
Squib Harness connector. 
Disconnect the ORC harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 

WARNING: To avoid serious or tatal iniury, turn the ignition on, then 
reconnect the battery. 
Measure the voltage on the (R42) Passenger Squib 1 Line 1 circuit 
between the Passenger Airbag Squib harness connector and ground. 
Measure the voltage on the (R44) Passenger Squib 1 Line 2 circuits 
between the Passenger Airbag Squib harness connector and ground. 

Is there any voltage on either circuit? 

Ves » 

AIRlla·puniIER 
SQUIB 

YEllOW 

IiU .... 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

Repair (R42) Passenger Squib 1 Line 1 or (R44) Passenger Squib 1 Line 2 shorted to battery. 
Perform "'ORC VERIFICATION TEST - VER 1 

No »Go To 4 

4. OCCUPANT RESTRAINT CONTROLLER 

WARNING: To avoid serious or tatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform "'ORC VERIFICATION TEST - VER 1 

5. STORED ORC DTC 

With the scan tool, record and erase all DTe from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
IF only stored codes return continue the test until the problem area has been isolated. 
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In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1 BOA-PASSENGER AIRBAG SQUIB 1 CIRCUIT OPEN 
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• When Monitored: 
With the ignition on, the ORC monitors the resistance of the Passenger Squib 1 circuits . 

• Set Condition: 
The ORC has detected open circuit or high resistance in the Passenger Squib 1 circuits. 

Possible Causes 

(R42) PASSENGER SQUIB 1 LINE 1 CIRCUIT OPEN 

(R44) PASSENGER SQUIB 1 LINE 2 CIRCUIT OPEN 

PASSENGER AIRBAG 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the OTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED OTC 
Go To 5 

2. PASSENGER AIRBAG OPEN 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Airbag connector(s). 

NOTE: Check connectors· Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Passenger 
Airbag connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, then 
reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display PASSENGER AIRBAG SQUIB 1 CIR
CUIT OPEN? 

Yes » 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 

Go To 3 

No »Replace the Passenger Airbag in accordance with Service 
Information. 
Perform *ORC VERIFICATION TEST - VER 1 
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3. (R42) PASSENGER SQUIB 1 LINE 1 OR (R44) PASSENGER SQUIB 1 LINE 2 CIRCUIT OPEN 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Passenger Airbag 
harness connector(s). 
Disconnect the ORC harness connector(s). 

NOTE: Check connectors .. Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 
Measure the resistance of the (R42) Passenger Squib 1 Line 1 between 
the Passenger Airbag harness connector and the 8443 ORC Adaptor. 
Measure the resistance of the (R44) Passenger Squib 1 Line 2 between 
the Passenger Airbag harness connector and the 8443 ORC Adaptor. 

80 .. 63 

Is the resistance below 1.0 ohm on both circuits? 

Ves »Go To 4 

No »Repair open or high resistance in (R42) Passenger Squib 1 
Line 1 and or (R44) Passenger Squib 1 Line 2. 
Perform ·ORC VERIFICATION TEST - VER 1 
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4. OCCUPANT RESTRAINT CONTROLLER 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform ·ORC VERIFICATION TEST - VER 1 

5. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work t,hrough the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
IF only stored codes return continue the test until the problem area has been isolated. 
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In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1 BOB-PASSENGER AIRBAG SQUIB 1 CIRCUIT SHORT TOGETHER 
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• When Monitored: 
With the ignition on, the ORC monitors the resistance of the Passenger Squib 1 circuits . 

• Set Condition: 
The ORC has detected low resistance between the Passenger Squib 1 circuits. 

Possible Causes 

(R42) PASSENGER SQUIB 1 LINE 1 SHORTED TO (R44) PASSENGER SQUIB 1 LINE 2 

PASSENGER AIRBAG 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC .. ACTIVE DTC 
Go To 2 

ORC .. STORED DTC 
Go To 5 

2. DRIVER AIRBAG SHORTED 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Airbag connector(s). 

NOTE: Check connectors· Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Passenger 
Airbag connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, then 
reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 
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Does the scan tool display PASSENGER AIRBAG SQUIB 1 CIR
CUIT SHORT TOGETHER? 

Yes » 
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WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 

Go To 3 

No »Replace the Passenger Airbag in accordance with Service 
Information. 
Perform *ORC VERIFICATION TEST - VER 1 
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SQ U IB C IRC U ITS 

NO .1 
NO .2 

I11U,,1 



DR ------------RESTRAINTS - ELECTRICAL DIAGNOSTICS 80 - 67 

3. (R42) PASSENGER SQUIB 1 LINE 1 SHORTED TO (R44) PASSENGER SQUIB 1 LiNE 2 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Passenger Airbag 
Squib connector(s). 
Disconnect the ORC harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 
Measure the resistance between the (R42) Passenger Squib 1 Line 1 
and (R44) Passenger Squib 1 Line 2 at the Passenger Airbag Squib har
ness connector. 

Is the resistance below 10K ohms? 
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Yes »Repair the (R42) Passenger Squib 1 Line 1 shorted to the (R44) Passenger Squib 1 Line 2 circuit. 
Perform *ORC VERIFICATION TEST - VER 1 

No »Go To 4 

4. OCCUPANT RESTRAINT CONTROLLER 

WARNING: If the Alrbag Control Module is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 

5. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
IF only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1 BOC-PASSENGER AIRBAG SQUIB 2 CIRCUIT LOW 
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• When Monitored: 
With the ignition on, the ORC monitors the resistance of the Passenger Squib 2 circuits . 

• Set Condition: 
The ORC has detected low resistance between the Passenger Squib 2 circuits. 

Possible Causes 

(R64) PASSENGER SQUIB 2 LINE 1 SHORTED TO GROUND 

(R62) PASSENGER SQUIB 2 LINE 2 SHORTED TO GROUND 

PASSENGER AIRBAG 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 5 

2. PASSENGER AIRBAG SHORTED 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Airbag Squib connector{s). 

WARNING: To avoid serious or fatal injury, do not place an intact 
undeployed airbag face down on a hard surface, the airbag will pro
pel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Passenger 
Airbag connector{s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, then 
reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display PASSENGER AIRBAG SQUIB 2 CIR
CUIT LOW? 

Ves »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 

Replace the Passenger Airbag in accordance with Service 
Information. 
Perform *ORC VERIFICATION TEST - VER 1 
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3. (R64) PASSENGER SQUIB 2 LINE 1 OR (R62) PASSENGER SQUIB 2 LINE 2 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Passenger Airbag 
harness connector(s). 
Disconnect the ORC harness connector(s}. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 
Measure the resistance of the (R64) Passenger Squib 2 Line 1 circuit 
between the Passenger Airbag Squib harness connector and ground. 
Measure the resistance of the (R62) Passenger Squib 2 Line 2 circuits 
between the Passenger Airbag Squib harness connector and ground. 

Is the resistance below 10K ohms on either circuit? 
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Yes »Repair the (R64) Passenger Squib 2 Line 1 and or (R62) Passenger Squib 2 Line 2 shorted to ground. 
Perform *ORC VERIFICATION TEST - VER 1 

No »Go To 4 

4. OCCUPANT RESTRAINT CONTROLLER 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 

5. STORED ORC DTC 

With the scan tool, record and erase all DTC from aU Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and walt two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
IF only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1 BOD-PASSENGER AIRBAG SQUIB 2 CIRCUIT HIGH 
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• When Monitored: 
With the ignition on t the ORC monitors the resistance of the Passenger Squib 2 circuits . 

• Set Condition: 
The ORC has detected voltage on the Passenger Squib 2 circuits. 

Possible Causes 

(R64) PASSENGER SQUIB 2 LINE 1 SHORTED TO BATTERY 

(R62) PASSENGER SQUIB 2 LINE 2 SHORTED TO BATTERY 

PASSENGER AIRBAG 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC .. ACTIVE DTC 
Go To 2 

ORC .. STORED DTC 
Go To 5 

2. PASSENGER AIRBAG SHORTED 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Airbag Squib connector(s). 

WARNING: To avoid serious or fatal injury, do not place an intact 
undeployed alrbag face down on a hard surface, the airbag will pro
pel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Passenger 
Airbag Squib connector(s}. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then 
reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display PASSENGER AIRBAG SQUIB 2 CIR .. 
CUlT HIGH? 

Yes »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and walt two minutes before proceeding. 

Replace the Passenger Airbag in accordance with Service 
Information. 

Perform *ORC VERIFICATION TEST - VER 1 
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3. (R64) PASSENGER SQUIB 2 LINE 1 OR (R62) PASSENGER SQUle 2 LINE 2 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the 8443'Load Tool and Jumper from the Passenger Airbag 
Squib harness connector(s). 
Disconnect the ORC harness connector(s). 

NOTE: Check connectors· Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then 
reconnect the battery. 
Measure the voltage of the (R64) Passenger Squib 2 Line 1 circuit 
between the Passenger Airbag Squib harness connector and ground. 
Measure the voltage of the (R62) Passenger Squib 2 Line 2 circuit 
between the Passenger Airbag Squib harness connector and ground. 

Is there any voltage on either circuit? 

Yes » 

llRI A • .p AI IEiIER 
I'UII 

YEllOW 

11111144 

WARNING: To avoid serious or fatal injury, turn the Ignition off, disconnect the battery and wait two minutes 
before proceeding. 

Repair the (R64) Passenger Squib 2 Line 1 and or (R62) Passenger Squib 2 Line 2 shorted to battery. 
Perform *ORC VERIFICATION TEST - VER 1 

No »Go To 4 

4. OCCUPANT RESTRAINT CONTROLLER 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and personal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 

5. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
IF only stored codes return continue the test until the problem area has been isolated. 
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In the previous steps you have attempted to recreate the conditions responsible for setting active DTe in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1 BOE-PASSENGER AIRBAG SQUIB 2 CIRCUIT OPEN 
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• When Monitored: 
With the ignition on, the ORC monitors the resistance of the Passenger Squib 2 circuits . 

• Set Condition: 
The ORC has detected open circuit or high resistance between the Passenger Squib 2 circuits. 

Possible Causes 

(R64) PASSENGER SQUIB 2 LINE 1 OR (R62) PASSENGER SQUIB 2 LINE 2 

PASSENGER AIRBAG 

OCCUPANT RESTRAINT CONTROLLER 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED OTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED OTC 
Go To 5 

2. PASSENGER AIRBAG OPEN 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect tlie battery and wait two minutes before proceeding. 
Disconnect the Passenger Airbag Squib harness connector{s}. 

WARNING: To avoid serious or fatal injury, do not place an intact 
undeployed airbag face down on a hard surface, the airbag will pro
pel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Passenger 
Airbag Squib connector(s}. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then 
reconnect the battery. 
With the scan tool, read the active Occupant Restraints Controller DTC. 

Does the scan tool display PASSENGER AIRBAG SQUIB CIR
CUIT OPEN? 

Yes »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 

Replace the Passenger Airbag in accordance with Service 
Information. 
Perform *ORC VERIFICATION TEST - VER 1 
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3. (R64) PASSENGER SQUIB 2 LINE 1 OR (R62) PASSENGER SQUIB 2 LINE 2 

WARNlNG: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Passenger Airbag 
Squib harness connector(s}. 

Disconnect the ORC harness connector{s}. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 
Measure the resistance of the (R64) Passenger Squib 2 Line 1 circuits 
between Passenger Airbag Squib harness connector and the 8443 Load 
Tool ORC Adaptor. 
Measure the resistance of the (R62) Passenger Squib 2 Line 2 circuits 
between the Passenger Airbag Squib harness connector and the 8443 
Load Tool ORC Adaptor. 

Is the resistance below 1.0 ohms on both circuits? 

Ves 

No 

» Go To 4 

» Repair the open or high resistance of the (R64) Passenger 
Squib 2 Line 1 and or (R62) Passenger Squib 2 Line 2. 

Perform *ORC VERIFICATION TEST - VER 1 

4. OCCUPANT RESTRAINT CONTROLLER 
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WARNING: If the Airbag Control Module is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 

5. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 

If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent pushed out, spread, corroded, or con
taminated terminals. 

The following additional checks may assist you in identifying a possible intermittent problem. 

Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If codes are related to the Passenger Airbag circuits, rotate the steering wheel from stop to stop. 
IF only stored codes return continue the test until the problem area has been isolated. 
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In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1 BOF-PASSENGER AIRBAG SQUIB 2 CIRCUIT SHORT TOGETHER 
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• When Monitored: 
With the ignition on, the ORC monitors the resistance of the Passenger Squib 2 circuits . 

• Set Condition: 
The ORC has detected low resistance between the Passenger Squib 2 circuits. 

Possible Causes 

(R64) PASSENGER SQUIB 2 LINE 1 CIRCUIT OPEN 

(R62) PASSENGER SQUIB 2 LINE 2 CIRCUIT OPEN 

PASSENGER AIRBAG 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 

NOTE: The Scan Tool, SRS Airbag Load Tool MRL 8443 and DVOM are required to perform the following 
test. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 5 

2. PASSENGER AIRBAG OPEN 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Airbag Squib connector(s). 

WARNING: To avoid serious or fatal injury, do not place an intact 
undeployed airbag face down on a hard surface, the airbag will pro
pel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Passenger 
Airbag Squib connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, then 
reconnect the battery 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display PASSENGER AIRBAG SQUIB 2 CIR
CUIT SHORT TOGETHER? 

Yes »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 

Replace the Passenger Airbag in accordance with Service 
Information. 
Perform *ORC VERIFICATION TEST - VER 1 
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3. (R64) PASSENGER SQUIB 2 LINE 1 OR (R62) PASSENGER SQUIB 2 LINE 2 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Passenger Airbag 
Squib harness connector(s). 
Disconnect the ORC harness connector(s). 

NOTE: Check connectors .. Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 
Measure the resistance between (R64) Passenger Squib 2 Line 1 and 
(R62) Passenger Squib 2 Line 2 at the Passenger Airbag Squib harness 
connector( s). 

Is the resistance below 10K ohms? 

lIABlG·PAlIElIER 
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Yes »Repair (R64) Passenger Squib 2 Line 1 and (R62) Passenger Squib 2 Line 2 shorted together. 
Perform *ORC VERIFICATION TEST - VER 1 

No »Go To 4 

4. OCCUPANT RESTRAINT CONTROLLER 
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WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 

5. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
IF only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1B18-LEFT SIDE CURTAIN SQUIB 1 CIRCUIT LOW 
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• When Monitored: 
With the ignition on, the ORC monitors the resistance of the Left Side Curtain Squib 1 circuits . 

• Set Condition: 
The ORC has detected low resistance of the Left Side Curtain Squib 1 circuits. 

Possible Causes 

(R3) LEFT CURTAIN SQUIB 1 LINE 1 SHORTED TO GROUND 

(R1) LEFT CURTAIN SQUIB 1 LINE 2 SHORTED TO GROUND 

LEFT SIDE CURTAIN AIRBAG 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC • ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 5 

2. PASSENGER AIRBAG SHORTED TO GROUND 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Left Side Curtain harness connector(s). 

WARNING: To avoid serious or fatal injury, do not place an intact 
undeployed curtain airbag face down on a hard surface, the airbag 
will propel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Left Side 
Curtain Airbag harness connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display: LEFT SIDE CURTAIN SQUIB 1 CIR
CUIT LOW? 

Ves »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition oft, 
disconnect the battery and wait two minutes before proceeding. 

Replace the Left Side Curtain Airbag in accordance with 
Service Information. 
Perform *ORC VERIFICATION TEST· VER 1 

.- - - --- - - - - - - - --- - -. 

I 
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~ 
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3. CR3) LEFT CURTAIN SQUIB 1 LINE 1 OR CR1) LEFT CURTAIN SQUIB 1 LINE 2 SHORTED TO GROUND 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Left Side Curtain 
Airbag harness connector. 
Disconnect the ORC harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 
Measure the resistance of the (R3) Left Curtain Squib 1 Line 1 circuit 
between the Left Side Curtain Airbag Connector and ground. 
Measure the resistance of the (R1) Left Curtain Squib 1 Line 2 circuit 
between the Left Side Curtain Airbag Connector and ground. 

Is the resistance below 10K ohms on either circuit? 

Yes 

No 

» Repair (R3) Left Curtain Squib 1 Line 1 and/or (R1) Left 
Curtain Squib 1 Line 2 shorted to ground. 
Perform *ORC VERIFICATION TEST - VER 1 

» Go To 4 

4. OCCUPANT RESTRAINT CONTROLLER 

AlRBAO· 

SIDE 

CURTAIN-

LEFT 

81413593 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and serious or fatal injury. -

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 

Perform *ORC VERIFICATION TEST - VER 1 

5. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
IF only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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• When Monitored: 
With the ignition on, the ORC monitors the voltage on the Left Curtain Squib 1 circuits . 

• Set Condition: 
The ORC detects high voltage on the Left Curtain Squib 1 circuits. 

Possible Causes 

(R3) LEFT CURTAIN SQUIB 1 LINE 1 SHORTED TO BATTERY 

(R1) LEFT CURTAIN SQUIB 1 LINE 2 SHORTED TO BATTERY 

LEFT SIDE CURTAIN AIRBAG 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 5 

2. PASSENGER AIRBAG SHORTED TO BATTERY 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Airbag connector(s}. 

WARNING: To avoid serious or fatal injury, do not place an intact 
undeployed curtain airbag face down on a hard surface, the airbag 
will propel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Left Side 
Curtain Airbag harness connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display: LEFT SIDE CURTAIN SQUIB 1 CIR
CUIT HIGH? 

Yes »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Replace the Left Side Curtain Airbag in accordance with 
Service Information. 

Perform *ORC VERIFICATION TEST - VER 1 

I __ : ___ ~-
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3. (R3) LEFT CURTAIN saUIB 1 LINE 1 ANDIOR (R1) LEFT CURTAIN saUIB 1 LINE 2 SHORTED TO 
BATTERY. 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Left Side Curtain 
Airbag harness connector. 
Disconnect the ORC harness connector(s). 

NOTE: Check connectors .. Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery_ 
Measure the voltage on the (R3) Left Curtain Squib 1 Line 1 circuit 
between the Left Side Curtain Airbag harness connector and ground. 
Measure the voltage on the (R1) Left Curtain Squib 1 Line 2 circuit 
between the Left Side Curtain Airbag harness connector and ground. 

Is there any voltage on either circuit? 

Yes » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

No 

Repair (R3) Left Curtain Squib 1 Line 1 andlor (R1) Left 
Side Curtain Squib 1 Line 2 shorted to battery. 
Perform *ORC VERIFICATION TEST - VER 1 

» Go To 4 

4. OCCUPANT RESTRAINT CONTROLLER 
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SIDE 

CURTAJN-

LEFT 

80 .. 87 
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WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 

5. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTrVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off then disconnect the battery and wait two 
minutes before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced. pinched, or partially broken wires and broken, bent, pushed out, spread. corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
IF only stored codes return continue the test until the problem area has been isolated. 
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In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before retuming vehicle to customer. 
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• When Monitored: 
With the ignition on, the ORC monitors the resistance of the Left Curtain Squib 1 circuits. 

• Set Condition: 
The ORC has detected open circuit or high resistance in the Left Curtain Squib 1 circuits. 

Possible Causes 

(R3) LEFT CURTAIN SQUIB 1 LINE 1 CIRCUIT OPEN 

(R1) LEFT CURTAIN SQUIB 1 LINE 2 CIRCUIT OPEN 

LEFT SIDE CURTAIN AIRBAG 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 6 

2. PASSENGER AIRBAG OPEN 

WARNING: To avoid serious or fatal injury, turn the ignition oft, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Left Side Curtain Airbag connector(s). 

WARNING: To avoid serious or fatal injury, do not place an intact 
undeployed curtain airbag face down on a hard surface, the airbag 
will propel into the air if accidentally deployed. 

-. -c ........ 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Left Side 
Curtain Airbag connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display: LEFT SIDE CURTAIN SQUIB 1 CIR
CUIT OPEN? 

I __ ~ __ -:J-
~ 

Yes (DR) 
Go To 3 

Yes (DH/D1) 
Go To 4 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Replace the Left Side Curtain Airbag in accordance with 
Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 
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3. (R3) LEFT CURTAIN SQUIB 1 LINE 1 OR (R1) LEFT CURTAIN SQUIB 1 LINE 2 CIRCUIT OPEN 

WARNING: To avoid serious or fatal injury, turn the Ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Left Side Curtain 
Airbag harness connector(s). 
Disconnect the ORC harness connector(s}. 

NOTE: Check connectors· Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 
Measure the resistance of the (R3) Left Curtain Squib 1 Line 1 between 
the Left Side Curtain Airbag harness connector and the ORC Adaptor. 
Measure the resistance of the (R 1) Left Curtain Squib 1 Line 2 between 
the Left Side Curtain Airbag harness connector and the ORC Adaptor 

Is the resistance below 1.0 ohm? 

Yes »Go To 5 

No »Repair open or high resistance in (R3) Left Curtain Squib 1 
Line 1 and/or (Rl) Left Curtain Squib 1 Line 2. 
Perform *ORC VERIFICATION TEST - VER 1 
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4. (R3) LEFT CURTAIN SQUIB 1 LINE 1 OR (Rl) LEFT CURTAIN SQUIB 1 LINE 2 CIRCUIT OPEN 

WARNING: To avoid serious or fatal Injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Left Side Curtain 
Airbag harness connector(s). 
Disconnect the ORC harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 
Measure the resistance of the (R3) Left Curtain Squib 1 Line 1 between 
the Left Side Curtain Airbag harness connector and the ORC Adaptor. 
Measu re the resistance of the (R 1) Left Curtain Squib 1 Line 2 between 
the Left Side Curtain Airbag harness connector and the ORC Adaptor 

Is the resistance below 1.0 ohm? 

Yes »Go To 5 

No »Repair open or high resistance in (R3) Left Curtain Squib 1 

14 
--.... -..... 

~ 'eeeee' 1 eeeee. 
, l eeee 12 I eeeee t. 
ta eeee t. 1t eeeee .. 
, eeeee" .. eeeee 'III 
:..a eeeeee" .. ee ee:to 
£. ee .. 

81cc1e4b 

Line 1 and/or (R1) Left Curtain Squib 1 Une 2. 
Perform *ORC VERIFICATION TEST - VER 1 

13 ~ 81oc1e52 

5. OCCUPANT RESTRAINT CONTROLLER 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 
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6. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out. spread, corroded, or can· 
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
IF only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1 B1 B-LEFT SIDE CURTAIN SQUIB 1 CIRCUIT SHORT TOGETHER 
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• When Monitored: 
With the ignition on, the ORC monitors the resistance of the Left Curtain Squib 1 circuits . 

• Set Condition: 
The ORC has detected low resistance between the Left Curtain Squib 1 circuits. 

Possible Causes 

(R3) LEFT CURTAIN SQUIB 1 LINE 1 SHORTED TO (R1) LEFT CURTAIN SQUIB 1 LINE 2 

LEFT SIDE CURTAIN AIRBAG 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

,Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 5 

2. LEFT SIDE CURTAIN AIRBAG SHORTED 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Left Side Curtain Airbag connector(s). 

WARNING: To avoid serious or fatal injury, do not place an intact 
undeployed curtain airbag face down on a hard surface, the airbag 
will propel into the air if accidentally deployed. 

"",",AI ... 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Left Side 
Curtain Airbag connector(s}. 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display: LEFT SIDE CURTAIN AIRBAG 
SQUIB 1 CIRCUIT SHORT TOGETHER? 

I __ ~ __ -:J-
C7J 

Yes »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Replace the Left Side Curtain Airbag in accordance with 
Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 
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3. (R3) LEFT CURTAIN SQUIB 1 LINE 1 SHORTED TO (R1) LEFT CURTAIN SQUIB 1 LINE 2 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Left Side Curtain 
Airbag connector(s). 
Disconnect the ORC harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool ORC Adaptor to the ORC harness connec
tor. 
Measure the resistance between the (R3) Left Curtain Squib 1 Line 1 
and (R1) Left Curtain Squib 1 Line 2 at the Left Side Curtain Airbag 
harness connector. 

Is the resistance below 10K ohms? 

Yes »Repair the (R3) Left Curtain Squib 1 Line 1 shorted to the 
(R 1) Left Curtain Squib 1 Line 2 circuit. 
Perform *ORC VERIFICATION TEST - VER 1 

No » Go To 4 

4. OCCUPANT RESTRAINT CONTROLLER 
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WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 

5. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
IF only stored codes return continue the test until the problem area has been isolated. 
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In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before retuming vehicle to customer. 
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• When Monitored: 
With the ignition on, the ORC monitors the resistance of the Right Curtain Squib 1 circuits. 

• Set Condition: 
The ORC has detected low resistance of the Right Curtain Squib 1 circuits. 

Possible Causes 

(R4) RIGHT CURTAIN SQUIB 1 LINE 1 SHORTED TO GROUND 

(R2) RIGHT CURTAIN SQUIB 1 LINE 2 SHORTED TO GROUND 

RIGHT SIDE CURTAIN AIRBAG 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 5 

2. RIGHT SIDE CURTAIN AIRBAG SHORTED TO GROUND 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Right Side Curtain Airbag connector(s). 

WARNING: To avoid serious or fatal injury, do not place an intact 
undeployed curtain airbag face down on a hard surface, the airbag 
will propel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Right Side 
Curtain Airbag connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active Occupant restraint Controller DTC. 

Does the scan tool display: RIGHT SIDE CURTAIN SQUIB 1 
CIRCUIT LOW? 

Yes »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Replace the Right Side Curtain Airbag in accordance with 
Service Information. 

Perform *ORC VERIFICATION TEST - VER 1 
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3. (R4) RIGHT CURTAIN SQUIB 1 LINE 1 OR (R2) RIGHT CURTAIN SQUIB 1 LINE 2 SHORTED TO GROUND 

WARNING: To avoid serious or fatal Injury, turn the ignition off, 
disconnect the battery and wait two. minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Right Side Curtain 
Airbag harness connector. 
Disconnect the ORC harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 
Measure the resistance of the (R4) Right Curtain Squib 1 Line 1 circuit 
between the Right Side Curtain Airbag Connector and ground. 
Measure the resistance of the (R2) Right Curtain Squib 1 Line 2 circuit 
between the Right Side Curtain Airbag Connector and ground. 

Is the resistance below 10K ohms on either circuit? 

Yes »Repair (R4) Right Curtain Squib 1 Line 1 or (R2) Right Cur-
tain Squib 1 Line 2 shorted to ground. 
Perform *ORC VERiFICATION TEST - VER 1 

No » Go To 4 

4. OCCUPANT RESTRAINT CONTROLLER 

CURTAIN

RIGHT 

814f78d8 

WARNING: If the Occupant Restraints Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform ·ORC VERIFICATION TEST - VER 1 

5. STORED ORC DTC 

With the scan tool , record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the Ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
IF only stored codes return continue the test until the problem area has been isolated. 
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In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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• When Monitored: 
With the ignition on, the ORC monitors the voltage on the Right Curtain Squib 1 circuits . 

• Set Condition: 
When the ORC detects voltage on the Right Curtain Squib 1 circuits. 

Possible Causes 

(R4) RIGHT CURTAIN SQUIB 1 LINE 1 SHORTED TO BATTERY 

(R2) RIGHT CURTAIN SQUIB 1 LINE 2 SHORTED TO BATTERY 

RIGHT SIDE CURTAIN AIRBAG 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

aRC - ACTIVE DTC 
Go To 2 

aRC - STORED DTC 
Go To 5 

2. RIGHT SIDE CURTAIN AIRBAG SHORTED TO BATTERY 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Right Side Curtain Airbag connector(s). 

WARNING: To avoid serious or fatal injury, do not place an intact 
uncoupled curtain airbag face down on a hard surface, the airbag 
will propel into the air if accidentally deployed. 

NOTE: Check connectors .. Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Right Side 
Curtain Airbag connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display PASSENGER SIDE CURTAIN SQUIB 
1 CIRCUIT HIGH? 

Yes »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Replace the Right Side Curtain Airbag in accordance with 
Service Information. 

Perform ·ORC VERIFICATION TEST - VER 1 
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3. (R4) RIGHT SIDE CURTAIN SQUIB 1 LINE 1 AND/OR (R2) RIGHT CURTAIN SQUIB 1 LINE 2 SHORTED TO 
BATTERY. 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Right Side Curtain 
Airbag harness connector. 
Disconnect the ORC harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
Measure the voltage on the (R4) Right Curtain Squib 1 Line 1 circuit 
between the Right Side Curtain Airbag harness connector and ground. 

Measure the voltage on the (R2) Right Curtain Squib 1 Line 2 circuits 
between the Right Side Curtain Airbag harness connector and ground. 

Is there any voltage on either circuit? 

Yes » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Repair (R4) Right Curtain Squib 1 Line 1 and/or (R2) Right 
Curtain Squib 1 Line 2 shorted to battery. 
Perform *ORC VERIFICATION TEST - VER 1 

No »Go To 4 

4. OCCUPANT RESTRAINT CONTROLLER 

AIRBAG

SIDE 

CURTAIN. 

RIGHT 

814f78ee 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Airbag Control Module is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 

5. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 

The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
IF only stored codes return continue the test until the problem area has been isolated. 
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In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase aU codes before returning vehicle to customer 
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• When Monitored: 
With the ignition on, the ORC monitors the resistance of the Right Curtain Squib 1 circuits. 

• Set Condition: 
When the ORC has detected an open circuit or high resistance in the Right Curtain Squib 1 circuits. 

Possible Causes 

(R4) RIGHT CURTAIN SQUIB 1 LINE 1 CIRCUIT OPEN 

(R2) RIGHT CURTAIN SQUIB 1 LINE 2 CIRCUIT OPEN 

RIGHT SIDE CURTAIN AIRBAG 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 6 

2. RIGHT SIDE CURTAIN AIRBAG OPEN 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Right Side Curtain Airbag connector(s). 

WARNING: To avoid serious or fatal injury; do not place an intact 
uncoupled curtain airbag face down on a hard surface, the airbag 
will propel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Right Side 
Curtain Airbag connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active Occupant Restraints Controller DTC. 

Does the scan tool display: RIGHT SIDE CURTAIN SQUIB 1 
CIRCUIT OPEN? 

Yes (DR) 
Go To 3 

Yes (DHlD1) 
Go To 4 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Replace the Right Side Curtain Airbag in accordance with 
Service Information. 
Perform .... ORC VERIFICATION TEST - VER 1 
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3. (R4) RIGHT CURTAIN SQUIB 1 LINE 1 OR (R2) RIGHT CURTAIN SQUIB 1 LINE 2 CIRCUIT OPEN 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Right Side Curtain 
Airbag harness connector(s). 
Disconnect the ORC harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 
Measure the resistance of the (R4) Right Curtain Squib 1 Line 1 
between the Right Side Curtain Airbag harness connector and the 8443 
ORC Adaptor. 
Measure the resistance of the (R2) Right Curtain Squib 1 Line 2 
between the Right Side Curtain Airbag harness connector and the 8443 
ORC Adaptor. 

Is the resistance below 1.0 ohm on both circuits? 

Yes »Go To 5 

No »Repair open or high resistance in (R4) Right Curtain Squib 
1 Line 1 and/or (R2) Right Curtain Squib 1 Line 2. 
Perform *ORC VERIFICATION TEST - VER 1 
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4. (R4) RIGHT CURTAIN SQUIB 1 LINE 1 OR (R2) RIGHT CURTAIN SQUIB 1 LINE 2 CIRCUIT OPEN 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Right Side Curtain 
Airbag harness connector(s). 
Disconnect the ORC harness connector(s). 

NOTE: Check connectors· Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 
Measure the resistance of the (R4) Right Curtain Squib 1 Line 1 
between the Right Side Curtain Airbag harness connector and the 8443 
ORC Adaptor. 
Measure the resistance of the (R2) Right Curtain Squib 1 Line 2 
between the Right Side Curtain Airbag harness connector and the 8443 
ORC Adaptor. 

Is the resistance below 1.0 ohm on both circuits? 

Yes »Go To 5 

No »Repair open or high resistance in (R4) Right Curtain Squib 
1 Line 1 and/or (R2) Right Curtain Squib 1 Line 2. 
Perform *ORC VERIFICATION TEST - VER 1 
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5. OCCUPANT RESTRAINT CONTROLLER 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 

6. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
IF only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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• When Monitored: 
With the ignition on, the ORC monitors the resistance of the Right Curtain Squib 1 circuits . 

• Set Condition: 
The ORC has detected low resistance between the Right Curtain Squib 1 circuits. 

Possible Causes 

(R4) RIGHT CURTAIN SQUIB 1 LINE 1 SHORTED TO (R2) RIGHT CURTAIN SQUIB 1 LINE 2 

RIGHT SIDE CURTAIN AIRBAG 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 5 

2. RIGHT SIDE CURTAIN AIRBAG SHORTED 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Right Side Curtain Airbag connector(s). 

WARNING: To avoid serious or fatal injury, do not place an intact 
uncoupled curtain airbag face down on a hard surface, the airbag 
will propel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Right Side 
Curtain Airbag connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display: RIGHT SIDE CURTAIN SQUIB 1 
CIRCUIT SHORT TOGETHER? 

I __ ~ ___ ~-

C7J 
Yes »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Replace the Right Side Curtain Airbag in accordance with 
Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 
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3. (R4) RIGHT SIDE CURTAIN SQUIB 1 LINE 1 SHORTED TO (R2) RIGHT SIDE CURTAIN SQUIB 1 LINE 2 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Right Side Curtain 
Airbag connector(s). 
Disconnect the ORC harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 
Measure the resistance between the (R4) Right Curtain Squib 1 Line 1 
and (R2) Right Curtain Squib 1 Line 2 at the Right Side Curtain Airbag 
harness connector. 

Is the resistance below 10K ohms? 

Ves »Repair the (R4) Right Side Curtain Squib 1 Line 1 shorted 
to the (R2) Right Curtain Squib 1 Line 2 circuit. 
Perform *ORC VERIFICATION TEST - VER 1 

No » Go To 4 

4. OCCUPANT RESTRAINT CONTROLLER 
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SIDE 

CURTAIN

RIGHT 

814f7922 

WARNING: If the Airbag Control Module is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 
Disconnect the 8443 Load Tool ORC Adaptor from the ORC harness connector. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 

5. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 

Wiggle the wiring harness and connectors of the related airbag circuit or component. 
IF only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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• When Monitored: 
With the ignition on t the ORC monitors the resistance of the Driver Seat Belt Tensioner circuits . 

• Set Condition: 
The ORC has detected low resistance of the Driver Seat Belt Tensioner circuits. 

Possible Causes 

(RS5) DRIVER SEAT BELTTENSIONER LINE 1 SHORTED TO GROUND 

(R53) DRIVER SEAT BELT TENSIONER LINE 2 SHORTED TO GROUND 

DRIVER SEAT BELT TENSIONER 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC • STORED DTC 
Go To 5 

2. DRIVER SEAT BELT TENSIONER SHORTED TO GROUND 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the Driver Seat Belt Tensioner connector(s). 

NOTE: Check connectors .. Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Driver Seat 
Belt Tensioner connector(s}. 

WARNING: To avoid serious or fatal iniury, turn the ignition on, then 
reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display 1st ROW DRIVER SEAT BELT PRE .. 
TENSIONER CIRCUIT LOW? 

Yes »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 

Replace the Driver Seat Belt Tensioner in accordance with 
Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 
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3. (RSS) DRIVER SEAT BELT TENSIONER LINE 1 OR (RS3) DRIVER SEAT BELT TENSIONER LINE 2 
SHORTED TO GROUND 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Driver Seat Belt 
Tensioner harness connector. 
Disconnect the ORC harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 
Measure the resistance of the (R5S) Driver Seat Belt Tensioner Line 1 
circuit between the Driver Seat Belt Tensioner connector and ground. 
Measure the resistance of the (R53) Driver Seat Belt Tensioner Line 2 
circuit between the Driver Seat Belt Tensioner connector and ground. 

Is the resistance below 10K ohms on either circuit? 

SEAT lEU· 
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DRIVER 
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Yes »Repair (R5S) Driver Seat Belt Tensioner Line 1 or (R53) Driver Seat Belt Tensioner Line 2 shorted to 
ground. 
Perform *ORC VERIFICATION TEST - VER 1 

No »Go To 4 

4 .. OCCUPANT RESTRAINT CONTROLLER 

WARNING: If the Occupant Classification Module is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1 

5. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed. pierced. pinched. or partially broken wires and broken. bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
IF only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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• When Monitored: 
With the ignition on, the ORC monitors the voltage on the Driver Seat Belt Tensioner circuits. 

• Set Condition: 
The ORC detects high voltage on the Driver Seat Belt Tensioner circuits. 

Possible Causes 

(RSS) DRIVER SEAT BELT TENSIONER LINE 1 SHORTED TO BATTERY 

(RS3) DRIVER SEAT BELT TENSIONER LINE 2 SHORTED TO BATTERY 

DRIVER SEAT BELT TENSIONER 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

aRC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 5 

2. DRIVER SEAT BELT TENSIONER SHORTED TO BATTERY 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the Driver Seat Belt Tensioner connector(s}. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Driver Seat 
Belt Tensioner connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, then 
reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display 1st ROW DRIVER SEAT BELT PRE
TENSIONER CIRCUIT HIGH? 

Yes »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 

Replace the Driver Seat Belt Tensioner in accordance with 
Service Information. 
Perform *ORC VERIFICATION TEST VER 1 
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3. (RSS) DRIVER SEAT BELT TENSIONER LINE 1 OR (RS3) DRIVER SEAT BELT TENSIONER LINE 2 
SHORTED TO BATTERY 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Driver Seat Belt 
Tensioner harness connector. 
Disconnect the ORC harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool ORC Adaptor to the ORC harness connec
tor. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then 
reconnect the battery. 
Measure the voltage on the (RSS) Driver Seat Belt Tensioner Line 1 cir
cuit between the Driver Seat Belt Tensioner harness connector and 
ground. 
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Measure the voltage on the (RS3) Driver Seat Belt Tensioner Line 2 circuits between the Driver Seat Belt Tensioner 
harness connector and ground. 

Is there any voltage on either circuit? 

Yes » 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

Repair (RSS) Driver Seat Belt Tensioner Line 1 or (RS3) Driver Seat Belt Tensioner Line 2 shorted to 
battery. 
Perform *ORC VERIFICATION TEST - VER 1 

No »Go To 4 

4. OCCUPANT RESTRAINT CONTROLLER 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Airbag Control Module is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform 'l:ORC VERIFICATION TEST - VER 1 

5. STORED ORC DTC 

With the scan tool, record and erase all DTe from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnOSIng any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
IF only stored codes return continue the test until the problem area has been isolated. 



80 - 118 RESTRAINTS - ELECTRICAL DIAGNOSTICS ------------ DR 

In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1B2A-1st ROW DRIVER SEAT BELT PRETENSIONER CIRCUIT OPEN 
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• When Monitored: 
With the ignition on, the ORC monitors the resistance of the Driver Seat Belt Tensioner circuits . 

• Set Condition: 
The ORC has detected open circuit or high resistance in the Driver Seat Belt Tensioner circuits. 

Possible Causes 

(R55) DRIVER SEAT BELT TENSIONER LINE 1 CIRCUIT OPEN 

(RS3) DRIVER SEAT BELT TENSIONER LINE 2 CIRCUIT OPEN 

DRIVER SEAT BELT TENSIONER 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 5 

2. DRIVER SEAT BELT TENSIONER CIRCUIT OPEN 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the Right Side Curtain Airbag connector(s). 

WARNING: To avoid serious or fatal injury, do not place an intact 
uncoupled curtain airbag face down on a hard surface, the airbag 
will propel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Driver Seat 
Belt Tensioner harness connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, then 
reconnect the battery. 
With the scan tool, read the active Occupant Restraints Controller DTC. 

Does the scan tool display 1st ROW DRIVER SEAT BELT PRE
TENSIONER CIRCUIT OPEN? 

Yes »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 

Replace the Driver Seat Belt Tensioner in accordance with 
Service Information. 
Periorm *ORC VERIFICATION TEST - VER 1. 
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3. (RSS) DRIVER SEAT BELT PRETENSIONER LINE 1 OR (RS3) DRIVER SEAT BELT PRETENSIONER LINE 
2 CIRCUIT OPEN 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Driver Seat Belt 
Tensioner harness connector(s). 
Disconnect the ORC harness connector(s). 

[] 
NOTE: Check connectors .. Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 

b
aACK 

~2 
~l~J~ 

Measure the resistance of the (R55) Driver Seat Belt Tensioner Line 1 
between the Driver Seat Belt Tensioner harness connector and the 
8443-25 ORC Adaptor. 
Measure the resistance of the (R53) Driver Seat Belt Tens;oner Line 2 
between the Driver Seat Belt Tensioner harness connector and the 
8443-25 ORC Adaptor. 

Is the resistance below 1.0 ohm on both circuits? 

Yes »Repair open or high resistance in (R55) Driver Seat Belt 
Tensioner Line 1 or (RS3) Driver Seat Belt Tensioner Line 2. 
Perform *ORC VERIFICATION TEST - VER 1. 

No »Go To 4 

4. OCCUPANT RESTRAINT CONTROLLER 
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WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and serious or fatal injury. 
Disconnect the 8443 Load Tool ORC Adaptor from the ORC harness connector. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 

5. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return continue the test until the problem area has been isolated. 
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In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1B2B-1st ROW DRIVER SEAT BELT PRETENSIONER CIRCUIT SHORT TOGETHER 
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For a complete wiring diagram Refer to Section 8W . 
• When Monitored: 

With the ignition on, the ORC monitors the resistance of the Driver Seat Belt Tensioner circuits . 
• Set Condition: 

The ORC has detected low resistance between the Driver Seat Belt Tensioner circuits. 

Possible Causes 

(R55) DRIVER SEAT BELT TENSIONER LINE 1 SHORTED TO (RS3) DRIVER SEAT BELT TENSIONER LINE 2 

DRIVER SEAT BELT TENSIONER 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. SELECT ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 5 

2. DRIVER SEAT BELT TENSIONER SHORTED TOGETHER 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis~ 
connect the battery and wait two minutes before proceeding. 
Disconnect the Driver Airbag connector{s). 

NOTE: Check connectors· Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Driver Seat 
Belt Tensioner connector(s}. 

WARNING: To avoid serious or fatal injury, turn the ignition on then 
reconnect the battery_ 
With the scan tool, read the active Occupant Classification Module DTC. 

Does the scan tool display 1st ROW DRIVER SEAT BELT PRE
TENSIONER CIRCUIT SHORT TOGETHER? 

Ves »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 

Replace the Driver Seat Belt Tensioner in accordance with 
Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 
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3. (RSS) DRIVER SEAT BELT TENSIONER LINE 1 SHORTED TO (RS3) DRIVER SEAT BELT TENSIONER 
LINE 2 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Passenger Airbag 
Squib connector(s). 
Disconnect the ORC harness connector(s}. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 
Measure the resistance between the (R5S) Driver Seat Belt Tensioner 
Line 1 and (R53) Driver Seat 8elt Tensioner Line 2 at the Driver Seat 
Belt Tensioner harness connector. 

Is the resistance below 10K ohms? 
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Yes »Repair the (RSS) Driver Seat 8elt Tensioner Line 1 shorted to the (RS3) Driver Seat Belt Tensioner Line 
2 circuit. 
Perform *ORC VERIFICATION TEST - VER 1. 

No »Go To 4 

4. OCCUPANT RESTRAINT CONTROLLER 

WARNING: If the Occupant Restraint Controller dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 
Disconnect the 8443 Load Tool ORC Adaptor From the ORC harness connector. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERI FICATION TEST - VER 1. 

5. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1B2C-1st ROW PASSENGER SEAT BELT PRETENSIONER CIRCUIT LOW 
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• When Monitored: 
With the ignition on. the ORC monitors the resistance of the Passenger Seat Beft Tensioner circuits. 

• Set Condition: 
The OAC has detected low resistance of the Passenger Seat Belt Tensioner circuits. 

Possible Causes 

(AS6) PASSENGER SEAT BELT TENSIONEA LINE 1 SHORTED TO GROUND 

(R54) PASSENGER SEAT BELT TENSIONER LINE 2 SHORTED TO GROUND 

PASSENGER SEAT BELT TENSIONER 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTe active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To S 

2. PASSENGER SEAT BELT TENSIONER CIRCUIT SHORTED TO GROUND 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Disconnect the Passenger Seat Belt Tensioner harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Passenger Seat Belt Tensioner harness connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display 1st ROW PASSENGER SEAT BELT PRETENSIONER CIRCUIT LOW? 

Yes »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

Replace the Passenger Seat Belt Tensioner in accordance with Service Information. 
Perform "'ORC VERIFICATION TEST - VER 1. 
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3. (RS6) PASSENGER SEAT BELT TENSIONER LINE 1 OR (R54) PASSENGER SEAT BELT TENSIONER 
LINE 2 SHORTED TO GROUND 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and walt two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Passenger Seat 
Belt Tensioner harness connector. 
Disconnect the Occupant Restraint Controller harness connector(s). 

NOTE: Check connectors .. Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 
Measure the resistance of the (RSS) Passenger Seat Belt Tensioner 
Line 1 circuit between the Passenger Seat Belt Tensioner harness con
nector and ground. 
Measure the resistance of the (R54) Passenger Seat Belt Tensioner 
Line 2 circuit between the Passenger Seat Belt Tensioner harness con
nector and ground. 

Is the resistance below 10K ohms on either circuit? 

SEAT BELT
TENSIONER
PASSEN G ER 

BLACk 

8162d942 

Yes »Repair (R56) Passenger Seat Belt Tensioner Line 1 or (R54) Passenger Seat Belt Tensioner Line 2 
shorted to ground. 
Perform *ORC VERIFICATION TEST - VER 1. 

No »Go To 4 

4. OCCUPANT RESTRAINT CONTROLLER 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and serious or fatal Injury. 
Disconnect the 8443 Load Tool ORC Adaptor from the ORC harness connector. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 

5. STORED ORC OTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal Injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE OTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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• When Monitored: 
With the ignition on, the ORC monitors the voltage on the Passenger Seat Belt Tensioner circuits . 

• Set Condition: 
The ORC detects high voltage on the Passenger Seat Belt Tensioner circuits. 

Possible Causes 

(RS6) PASSENGER SEAT BELT TENSIONER LINE 1 SHORTED TO BATTERY 

(RS4) PASSENGER SEAT BELT TENSIONER LINE 2 SHORTED TO BATTERY 

PASSENGER SEAT BELT TENSIONER 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

aRC - STORED DTC 
Go To 5 

2. PASSENGER SEAT BELT TENSIONER SHORTED TO BATTERY 

WARNING: To avoid serious or fatal injury, turn the ignition oft, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Airbag connector(s}. 

WARNING: To avoid serious or fatal injury, do not place an intact 
uncoupled airbag face down on a hard surface, the airbag will pro
pel into the air if accidentally deployed. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Passenger 
Seat Belt Tensioner connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, then 
recon nect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display: 1st ROW PASSENGER SEAT BELT 
TENSIONER CIRCUIT HIGH? 

Yes »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 

Replace the Passenger Seat Belt Tensioner in accordance 
with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 
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3. (RS6) PASSEN'GER SEAT BELT TENSIONER LINE 1: OR (R54) PASSENGER ~EAT BELT TENSIONER 
LINE 2 SHORTED TO BATTERY. 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and walt two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Passenger Seat 
Belt Tensioner Harness connector. 
Disconnect the Occupant Restraint Controller harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then 
reconnect the battery. 
Measure the voltage on the (R56) Passenger Seat Belt Tensioner Line 1 
circuit between the Passenger Seat Belt Tensioner harness connector 
and ground. 

nu BELT 
TEUIOIE.· 
PAl'ElIER InUI4. 

Measure the voltage on the (R54) Passenger Seat Belt Tensioner Line 2 circuits between the Passenger Seat Belt 
Tensioner harness connector and ground. 

Is there any voltage on either circuit? 

Ves » 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

Repair (R56) Passenger Seat Belt Tensioner Line 1 or (R54) Passenger Seat Belt Tensioner Line 2 
shorted to battery. 
Perform *ORC VERIFICATION TEST - VER 1. 

No »Go To 4 

4. OCCUPANT RESTRAINT CONTROLLER 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Airbag Control Module Is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 

5. STORED ORC 

With the scan tool, record and erase all OTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the Ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return continue the test until the problem area has been isolated. 
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In the previous steps you have attempted to recreate the conditions responsible for setting active in question. 

Are any ACTIVE OTe present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer 



DR ------------ RESTRAINTS - ELECTRICAL DIAGNOSTICS 

B1B2E-1st ROW PASSENGER SEAT BELT PRETENSIONER CIRCUIT OPEN 

DRIVER 
SEAT BElT 

TENSION ER 
LINE 2 

DRIVER 
SEAT BElT 

TEN SIOM ER 
LINE 1 

21 Tw,nED 11 
r- PIIA

'1 
R53 R55 
20 20 

lGlYl lG!U6 

.1.. ,,1 •• 
---------------~~--~~l 

SEAT BEl T SEAT BEl T 
PASSENG ER PASSENG ER TENS ION ER TEN SIONER I 
SEAT BEL T SEAT BElT 

TEN SION ER TEN SIO MER LIN E 2 LINE 1 I 
L_~~ __ 2~ ______________ 1 

17 

32 

11 TCI 12 Te2 
R56 R5( 

2D 20 
lBIDG lBlYl 

2t·pl:~AEi 
PASSEN6 ER 
SEAT BEL T 

TEN SIOM ER 

PASSEN GER 
SEAT BEl T 

TEN SIO NER 
LINE 1 UNE 2 

YEllOW 

IODULE. 
OCCUPUT 
REUBlIIT 

COITROLLER CI 

16 

IEAT IELT· 
TEIiIOIEA· 
PlUEUEA 

For a complete wiring diagram Refer to Section 8W. 

IEAT IELT 
TEIlIOIEA· 
DRIYER 

I,DULE· 
OCCUPUT 
REITRIIIT 
COITROLLER 

IEIT .,u. 
TEIlIOIER· 
punllER 

IEIT IELT
TEIiIOIER

DRIVER 

80 - 133 

lUI'''' 



80 - 134 RESTRAINTS - ELECTRICAL DIAGNOSTICS ------------ DR 

• When Monitored: 
With the ignition on, the ORC monitors the resistance of the Passenger Seat Belt Tensioner circuits . 

• Set Condition: 
The ORC has detected open circuit or high resistance in the Passenger Seat Belt Tensioner circuits. 

Possible Causes 

(RS6) PASSENGER SEAT BELT TENSIONER LINE 1 CIRCUIT OPEN 

(R54) PASSENGER SEAT BELT TENSIONER LINE 2 CIRCUIT OPEN 

PASSENGER SEAT BELT TENSIONER 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored OTC. ' 

Is the DTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC • STORED DTC 
Go To 5 

2. PASSENGER SEAT BELT PRETENSIONER CIRCUIT OPEN 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Airbag connector(s}. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Passenger 
Seat Belt Tensioner harness connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on, then 
reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display: 1st ROW PASSENGER SEAT BELT 
PRETENSfONER CIRCUIT OPEN? 

Yes »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 

Replace the Passenger Seat Belt Tensioner in accordance 
with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 
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3 .. (RS6) PASSENGER SEAT BELT TENSIONER LINE 1 OR (RS4) PASSENGER SEAT BELT TENSIONER 
LINE 2 CIRCUIT OPEN 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Passenger Seat 
Belt Tensioner harness connector(s). 
Disconnect the Occupant Restraint Controller harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 
Measure the resistance of the (R56) Passenger Seat Belt Tensioner 
Line 1 between the Passenger Seat Belt Tensioner harness connector 
and the 8443 ORC Adaptor. 

11 Measure the resistance of the (R54) Passenger Seat Belt Tensioner 
Line 2 between the Passenger Seat Belt Tensioner harness connector 
and the 8443 ORC Adaptor. 

Is the resistance below 1.0 ohm on both circuits? 

Yes »Repair open or high resistance in (R56) Passenger Seat 
Belt Tensioner Line 1 or (R54) Passenger Seat Belt Ten
sioner Line 2. 

t---,l2 t:-24-----1~ 
1 eee<:: :;>E I> 1 eeeee 5 

7 eee 12 6 eeeee fO 

Perform *ORC VERIFICATION TEST - VER 1. 

No » Go To 4 

4. OCCUPANT RESTRAINT CONTROLLER 
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31 aa 32 
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WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and serious or fatal injury. 
Disconnect the 8443 Load Tool ORC Adaptor from the ORC harness connector. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 

5. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 

Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return continue the test until the problem area has been isolated. 
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In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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For a complete wiring diagram Refer to Section 8W . 
• When Monitored: 

With the ignition on, the ORC monitors the resistance of the Passenger Seat Belt Tensioner circuits . 
• Set Condition: 

The ORC has detected low resistance between the Passenger Seat Belt Tensioner circuits. 

Possible Causes 

(RS6) PASSENGER SEAT BELT TENSIONER LINE 1 SHORTED TO (R54) PASSENGER SEAT BELT 
TENSIONER LINE 2 

PASSENGER SEAT BELT TENSIONER 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

NOTE: Ensure the battery is fully charged. 
Select Active or Stored DTC. 

Is the DTC active or stored? 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 5 

2. PASSENGER SEAT BELT TENSIONER SHORTED TOGETHER 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Seat Belt Tensioner harness connector(s). 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the 8443 Load Tool and appropriate Jumper to the Passenger 
Airbag connector(s). 

WARNING: To avoid serious or fatal injury, turn the ignition on then 
reconnect the battery. 
With the scan tool, read the active Occupant Restraint Controller DTC. 

Does the scan tool display: 1st ROW PASSENGER SEAT BELT 
PRETENSIONER CIRCUIT SHORT TOGETHER? 

Ves »Go To 3 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 

Replace the Passenger Seat Belt Tensioner in accordance 
with Service Information. 
Perform "'ORC VERIFICATION TEST - VER 1. 
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3. (R56) PASSENGER SEAT BELT TENSIONER LINE 1 SHORTED TO (R54) PASSENGER SEAT BELT 
TENSIONER LINE 2 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis" 
connect the battery and wait two minutes before proceeding. 
Disconnect the 8443 Load Tool and Jumper from the Passenger Seat 
Belt Tensioner harness connector(s). 
Disconnect the Occupant Restraint Controller harness connector(s). 

NOTE: Check connectors .. Clean and repair as necessary. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC harness con
nector. 
Measure the resistance between the (RS6) Passenger Seat Belt Ten
sioner Line 1 and (R54) Passenger Seat Belt Tensioner Line 2 at the 
Passenger Seat Belt Tensioner harness connector. 

Is the resistance below 10K ohms? 

lEtT IELT· 
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Yes »Repair the (RS6) Passenger Seat Belt Tensioner Line 1 shorted to the (RS4) Passenger Seat Belt Ten-
sioner Line 2 circuit. 
Perform ""ORC VERIFICATION TEST - VER 1. 

No »Go To 4 

4. OCCUPANT RESTRAINT CONTROLLER 

WARNING: If the Airbag Control Module is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform ""ORC VERIFICATION TEST - VER 1. 

5. STORED ORC DTC 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
USing the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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• When Monitored: 
With the ignition on, the Front Left Impact Sensor is equipped with on board diagnostics to monitor to sensor's 
internal circuits. If a problem is identified, the sensor sends the Front Left Impact Sensor Internal message to 
the Occupant Restraint Controller (ORC). 

• Set Condition: 
This DTC will set if the ORC receives an internal DTC from the Front Left Impact Sensor. 

Possible Causes 

FRONT LEFT IMPACT SENSOR 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED FAULT CODE 

NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 

Select the appropriate module and DTC type combination: 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 4 

2. VERIFY OPERATION OF THE FRONT LEFT IMPACT SENSOR 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Replace the Front Left Impact Sensor. 
Reconnect the vehicle wire harness to the sensor. 
Remove any special tools or jumper wires and reconnect all previously disconnected components - except the Bat
tery. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
Use the scan tool and erase the stored codes in all airbag system modules. 
Turn the Ignition Off, and wait 15 seconds before turning the Ignition On. 
Wait one minute, and read active codes. 

Did the active Front Left Impact Sensor Internal DTC return? 

Yes »Go To 3 

No »Repair is complete. 
Perform *ORC VERIFICATION TEST - VER 1. 

3. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Instructions. 
Perform *ORC VERIFICATION TEST - VER 1. 
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4. TEST FOR AN INTERMITTENT CONDITION 

With the scan tool, record and erase all DTC from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent. pushed out, spread, corroded, or con~ 
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and hamess connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool. monitor active codes as you work through the following steps. 

WARNING: To avoid serious or fatal injury, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring hamess and connectors of the related airbag circuit or component. 
If only stored codes retum continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before retuming vehicle to customer. 



DR ------------ RESTRAINTS .. ELECTRICAL DIAGNOSTICS 

B1B71-UP-FRONT RIGHT SATELLITE ACCELERATION SENSOR INTERNAL 

' •• 'OR. 
FROIT 

.I"CT· 
RIIH' 

r - - - - - - - 10DULE· 
10CCUPilfT 

I RIGHT RIGH T I RESTRIII' 
I FRONT FRONT I CONTROLLER 

I IMPACT IMPACT 
SENSOR SENSOR I 

L ~OUND __ ~N~ .J 

l1r "I" 
R82 ROO 
20 20 

WT~B VT!B 

R82 R80 
20 20 

WT~B VIlB 

J J 
RIGHT 
FRONT 
IMPACT 
SENSOR 
GROUND 

RIGHT 
FRONT 
IMPACT 
SENSOR 
SIGNAL 

IEI.OR· 
FROIT 
IIPACT· 
RIIHT 

13 

24 

For a complete wiring diagram Refer to Section 8W. 

IODULE· 
OCCUPANT 
RESTRAINT 

CONTROLLER C1 

YEllOW 

12 

80 .. 143 



80 .. 144 RESTRAINTS - ELECTRICAL DIAGNOSTICS ------------ DR 

• When Monitored: 
With the ignition on, the Front Right Impact Sensor is equipped with on board diagnostics to monitor to sen
sor's internal circuits. If a problem is identified, the sensor sends the Front Right Impact Sensor Internal mes
sage to the Occupant Restraint Controller (ORC) . 

• Set Condition: 
This DTC will set if the ORC receives an internal DTC from the Front Right Impact Sensor. 

Possible Causes 

FRONT RIGHT IMPACT SENSOR 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED FAULT CODE 

NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 

Select the appropriate module and DTC type combination: 

ORC .. ACTIVE DTC 
Go To 2 

ORC .. STORED DTC 
Go To 4 

2. VERIFY OPERATION OF THE FRONT RIGHT IMPACT SENSOR 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Replace the Front Right Impact Sensor. 
Reconnect the vehicle wire harness to the sensor. 
Remove any special tools or jumper wires and reconnect all previously disconnected components - except the Bat
tery. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
Use the scan tool and erase the stored codes in all airbag system modules. 
Turn the Ign.tion Off, and wait 15 seconds before turning the Ignition On. 
Wait one minute, and read active codes. 

Did the active Front Right Impact Sensor Internal DTC return? 

Yes »Go To 3 

No »Repair is complete. 
Perform ·ORC VERIFICATION TEST - VER 1. 

3. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Instructions. 
Perform ·ORC VERIFICATION TEST - VER 1. 
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4. TEST FOR AN INTERMITTENT CONDITION 

With the scan tool, record and erase all DTC from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced. pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor active codes as you work through the following steps. 

WARNING: To avoid serious or fatal injury, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Ves »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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• When Monitored: 
With the ignition on, the Left Side Impact Sensor 1 is equipped with on board diagnostics to monitor to sen
sor's internal circuits. If a problem is identified, the sensor sends the Left Side Impact Sensor 1 Internal mes
sage to the Occupant Restraint Controller (ORC) . 

• Set Condition: 
This DTC will set if the ORC receives an internal DTC from the Left Side Impact Sensor 1. 

Possible Causes 

LEFT SIDE IMPACT SENSOR 1 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED FAULT CODE 

Turn the ignition on. 

NOTE: Ensure the battery is fully charged. 

Select the appropriate module and DTC type combination: 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 4 

2. VERIFY OPERATION OF THE LEFT SIDE IMPACT SENSOR 1. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Replace the Left Side Impact Sensor 1. 

Reconnect the vehicle wire harness to the sensor. 
Remove any special tools or jumper wires and reconnect all previously disconnected components - except the Bat
tery. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
Use the scan tool and erase the stored codes in all airbag system modules. 
Turn the Ignition Off, and wait 15 seconds before turning the Ignition On. 
Wait one minute, and read active codes. 

Did the active Left Side Impact Sensor 1 DTC return? 

Yes »Go To 3 

No »Repair is complete. 
Perform *ORC VERIFICATION TEST - VER 1. 

3. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
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Replace the Occupant Restraint Controller in accordance with Service Instructions. 
Perform *ORC VERIFICATION TEST - VER 1. 

4. TEST FOR AN INTERMITTENT CONDITION 

With the scan tool, record and erase all DTC from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor active codes as you work through the following steps. 

WARNING: To avoid serious or fatal injury, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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• When Monitored: 
With the ignition on, the Right Side Impact Sensor 1 is equipped with on board diagnostics to monitor to sen
sor's internal circuits. If a problem is identified, the sensor sends the Right Side Impact Sensor 1 Internal mes
sage to the Occupant Restraint Controlier (ORC) . 

• Set Condition: 
This DTC will set if the ORC receives an internal DTC from the Right Side Impact Sensor 1. 

Possible Causes 

RIGHT SIDE IMPACT SENSOR 1 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED FAULT CODE 

NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 

Select the appropriate module and DTC type combination: 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 4 

2. VERIFY OPERATION OF THE RIGHT SIDE IMPACT SENSOR 1 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Replace the Right Side Impact Sensor 1. 
Reconnect the vehicle wire harness to the sensor. 
Remove any special tools or jumper wires and reconnect all previously disconnected components - except the Bat· 
tery. 

WARNING: To avoid serious or fatal Injury, turn the ignition on, then reconnect the battery. 
Use the scan tool and erase the stored codes in atl airbag system modules. 
Turn the Ignition Off, and wait 15 seconds before turning the Ignition On. 
Wait one minute, and read active codes. 

Did the active Right Side Impact Sensor 1 DTC return? 

Yes »Go To 3 

No »Repair is complete. 
Perform ·ORC VERIFICATION TEST - VER 1. 

3. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
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Replace the Occupant Restraint Controller in accordance with Service Instructions. 
Perform "'ORC VERIFICATION TEST - VER 1. 

4. TEST FOR AN INTERMITTENT CONDITION 

With the scan tool, record and erase all DTC from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

80 . 151 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor active codes as you work through the following steps. 

WARNING: To avoid serious or fatal injury, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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• When Monitored: 
While the CAN bus ignition status is in IGN_RUN, the module checks the sensor input ranges . 

• Set Condition: 
If the module detects that the sensor input is between 8 and 12 rnA. 

DRIVER SEAT TRACK POSITION SENSOR 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

Possible Causes 

1. CHECK FOR ACTIVE' INTERNAL FAULTS, IGNITION FAULTS, BATTERY FAULTS, OR SEAT TRACK 
POSITION SENSOR CIRCUIT HIGH OR LOW FAULTS IN THE OCCUPANT RESTRAINT CONTROLLER 
(ORC) 

NOTE: Ensure the battery is fully charged 
With the scan tool, read Occupant Restraint Controller (ORC) DTC. 

Does the scan tool display any active DTC relating to internal faults, ignition faults, battery faults, or 
Seat Track Position Sensor Circuit High or Low faults? 

Yes »Diagnose and repair the DTC. Refer to the Table of Contents in this Section for a complete list of symp-
toms. 

No »Go To 2 

2. VERIFY THAT B1BSC-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT PERFORMANCE IS ACTIVE 

With the scan tool, read ORC DTC. 

Does the scan tool display active: B1BSC-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT PERFOR
MANCE? 

Yes »Go To 3 

No »Go To 4 

3. PERFORM SEAT TRACK POSITION SENSOR PERFORMANCE TEST 

With the scan tool, erase ORC DTC. 
Turn the ignition off, wait 10 seconds and then turn the ignition on. 
Cycle the driver seat to the full forward position and then to the full rearward position. 
Return the driver seat to its approximate original position. 
Wait two minu-tes, and then with the scan tool, read ORC DTC. 

Does the scan tool display active: B1BSC-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT PERFOR
MANCE? 

Ves » 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must be replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and serious or fatal injury. 

Replace the Driver Seat Track Position Sensor in accordance with the Service Information. 

Perform ·ORC VERIFICATION TEST-VER 1. 
If DTC B1 BSC-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT PERFORMANCE returns active, 
replace the ORC in accordance with the Service Information. 

No »Perform ·ORC VERIFICATION TEST-VER 1. 
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4. TEST FOR AN INTERMITTENT CONDITION 

With the scan tool, record and erase all DTC from the ORC. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 

WARNING: To avoid serious or fatal injury, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select the appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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• When Monitored: 
While the CAN bus ignition status is in IGN_RUN and the module is configured for a Seat Track Position 
Sensor, the module checks the sensor input current ranges . 

• Set Condition: 
If the module detects that the sensor input is less than or equal to 0.3 mao This DTC may set when the current 
is between 0.3 mA and 2.0 rnA. 

Possible Causes 

DRIVER SEAT HARNESS IMPROPERLY ROUTED 

DRIVER SEAT HARNESS WIRES CHAFED, PIERCED, PINCHED, PARTIALLY BROKEN 

DRIVER SEAT HARNESS CONNECTOR TERMINALS BROKEN, BENT, PUSHED OUT, SPREAD, CORRODED, 
CONTAMINATED 

(R261) DRIVER SEAT POSITION SENSOR DATA CIRCUIT SHORTED TO GROUND 

(R263) DRIVER SEAT POSITION SENSOR VOLTAGE CIRCUIT SHORTED TO GROUND 

(R261) DRIVER SEAT POSITION SENSOR DATA CIRCUIT OPEN 

(R263) DRIVER SEAT POSITION SENSOR VOLTAGE CIRCUIT OPEN 

DRIVER SEAT TRACK POSITION SENSOR 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. CHECK FOR ACTIVE INTERNAL FAULTS, IGNITION FAULTS, AND BATTERY FAULTS IN THE OCCUPANT 
RESTRAINT CONTROLLER (ORC) 

NOTE: Ensure the battery is fully charged 
With the scan tool, read Occupant restraint Controller (ORC) DTC. 

Does the scan tool display any active DTC relating to internal faults, ignition faults, or battery faults? 

Yes »Diagnose and repair the DTC. Refer to the Table of Contents in this Section for a complete list of symp-
toms. 

No »Go To 2 

2. VERIFY THAT DTC B1 BSD-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT LOW IS ACTIVE 

Does the scan tool display active: B1 BSD-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT LOW? 

Yes »Go To 3 

No »Go To 7 

3. INSPECT DRIVER SEAT HARNESS WIRES AND CONNECTORS 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
USing the wiring diagram/schematic as a guide, inspect the Driver Seat Harness wiring and connectors. Look for 
chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or contaminated 
terminals. 

Are any of these conditions present? 

Yes » 

NOTE: Do not attempt to repair the Seat Harness. Replace the Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 

Replace the Driver Seat Harness in accordance with the Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 

No »Go To 4 
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4. VERIFY THAT DRIVER SEAT HARNESS IS ROUTED CORRECTLY 

Verify that the Driver Seat Harness is routed correctly. 

Is the Driver Seat Harness routed correctly? 

Yes »Go To 5 

No »Reroute the Driver Seat Harness as necessary. 
Perform *ORC VERIFICATION TEST VER 1. 

5. CHECK (R261) DRIVER SEAT POSITION SENSOR DATA CIRCUIT AND (R263) DRIVER SEAT POSITION 
SENSOR VOLTAGE CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (R261) Driver Seat 
Position Sensor Data circuit. 
Measure the resistance between ground and the (R263) Driver Seat 
Position Sensor Voltage circuit. 

Is the resistance below 10k ohms on either circuit? 

Yes » 

NOTE: Do not attempt to repair the Seat Harness. Replace the Seat 
Harness if the condition inspecting or testing for is present in the 
Seat Harness. 

Replace the Driver Seat Harness in accordance with the ser
vice information. 
Perform *ORC VERIFICATION TEST-VER 1. 

No »Go To 6 
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6. CHECK (R261) DRIVER SEAT POSITION SENSOR DATA CIRCUIT AND (R263) DRIVER SEAT POSITION 
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Yes » 
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Seat Harness. 

No » 
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Service Information. 
Perform "'ORC VERIFICATION TEST-VER 1. 
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tions can result in accidental airbag deployment and serious or 
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7. TEST FOR AN INTERMITTENT CONDITION 

With the scan tool, record and erase all DTC from the ORC. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 

WARNING: To avoid serious or fatal injury, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select the appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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• When Monitored: . . 
While the CAN bus ignition status is in tGN_RUN and the module is configured for a Seat Track Position 
Sensor. the module checks the sensor input current ranges. 

• Set Condition: 
If the module detects that the sensor input is greater than or equal to 20,5 mAo This DTC may set when the 
current is between 17 mA and 20.5 rnA. 

Possible Causes 

DRIVER SEAT HARNESS IMPROPERLY ROUTED 

DRIVER SEAT HARNESS WIRES CHAFED, PIERCED. PINCHED, PARTIALLY BROKEN 

DRIVER SEAT HARNESS CONNECTOR TERMINALS BROKEN, BENT, PUSHED OUT, SPREAD, CORRODED, 
CONTAMINATED 

(R261) DRIVER SEAT POSITION SENSOR DATA CIRCUIT SHORTED TO VOLTAGE 

(R263) DRIVER SEAT POSITION SENSOR VOLTAGE CIRCUIT SHORTED TO VOLTAGE 

(R261) DRIVER SEAT POSITION SENSOR DATA CIRCUIT SHORTED TO (R263) DRIVER SEAT POSITION 
SENSOR VOLTAGE CIRCUIT 

DRIVER SEAT TRACK POSITION SENSOR 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. CHECK FOR ACTIVE INTERNAL FAULTS, IGNITION FAULTS, AND BATTERY FAULTS IN THE OCCUPANT 
RESTRAINT CONTROLLER (ORC) 

NOTE: Ensure battery is fully charged. 
With the scan tool, read Occupant Restraint Controller (ORC) OTC. 

Does the scan tool display any active DTC relating to internal faults, ignition faults, or battery faults? 

Yes »Diagnose and repair the DTC. Refer to the Table of Contents in this Section for a complete list of symp-
toms. 

No »Go To 2 

2. VERIFY THAT DTC B1 BSE-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT HIGH IS ACTIVE 

Does the scan tool display active: B1BBE-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT HIGH? 

Yes »Go To 3 

No »Go To 8 

3. INSPECT DRIVER SEAT HARNESS WIRES AND CONNECTORS 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the Driver Seat Harness wiring and connectors. Look for 
chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or contaminated 
terminals. 

Are any of these conditions present? 

Yes » 

NOTE: Do not attempt to repair the Seat Harness. Replace the Seat Harness if the condition inspecting or 
testing for is present in the Seat Harness. 

Replace the Driver Seat Harness in accordance with the Service Information. 
Perform ""ORC VERIFICATION TEST - VER 1. 

No »Go To 4 
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4. VERIFY THAT DRIVER SEAT HARNESS IS ROUTED CORRECTLY 

Verify that the Driver Seat Harness is routed correctly. 

Is the Driver Seat Harness routed correctly? 

Yes »Go To 5 

No »Reroute the Driver Seat Harness as necessary. 
Perform ·ORC VERIFICATION TEST - VER 1. 

5. CHECK FOR DTC B1B8E .. DRIVER SEAT TRACK POSITION SENSOR CIRCUIT HIGH WITH DRIVER SEAT 
TRACK POSITION SENSOR DISCONNECTED 

WARNING: To avoid serious or fatal injury, turn the ignition oft, disconnect the battery and wait two minutes 
before proceeding. 
Disconnect the Driver Seat Track Position Sensor connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
Wait two minutes, and then with the scan tool, read ORC DTC. 

Does the scan tool display: B1 BSE-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT HIGH? 

Yes »Go To 6 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. Replace the Driver Seat Track Position Sensor in accordance with the service informa
tion. 

Perform ·ORC VERIFICATION TEST-VER 1. 

6. CHECK (R261) DRIVER SEAT POSITION SENSOR DATA CIRCUIT AND (R263) DRIVER SEAT POSITION 
SENSOR VOLTAGE CIRCUIT FOR A SHORT TO VOLTAGE 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the ORC C2 connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
Measure the voltage of the (R261) Driver Seat Position Sensor Data cir~ 
cuit at the Driver Seat Track Position Sensor connector. 
Measure the voltage of the (R263) Driver Seat Position Sensor Voltage 
circuit at the Driver Seat Track Position Sensor connector. 

Is the voltage above 0.2 volts on either circuit? 

Yes » 

NOTE: Do not attempt to repair the Seat Harness. Replace the Seat 
Harness if the condition inspecting or testing for is present in the 
Seat Harness. 

WARNING: To avoid serious or fatal injury, turn the ignition oft, 
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disconnect the battery and wait two minutes before proceeding. Replace the Driver Seat Harness in accor
dance with the Service Information. 

Perform *ORC VERIFICATION TEST-VER 1. 

No »Go To 7 
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7. CHECK (R261) DRIVER SEAT POSITION SENSOR DATA CIRCUIT FOR A SHORT TO (R263) DRIVER 
SEAT POSITION SENSOR VOLTAGE CIRCUIT 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Measure the resistance between the (R261) Driver Seat Position Sensor 
Data circuit and the (R263) Driver Seat Position Sensor Voltage circuit in 
the Driver Seat Track Position Sensor connector. 

Is the resistance below 10k ohms? 

Yes » 

NOTE: Do not attempt to repair the Seat Harness. Replace the Seat 
Harness if the condition inspecting or testing for is present in the 
Seat Harness. 

Replace the Driver Seat Harness in accordance with the ser
vice information. 
Perform ·ORC VERIFICATION TEST-VER 1. 

No »Replace the ORC in accordance with the Service information. 
Perform ·ORC VERIFICATION TEST-VER 1. 

8. TEST FOR AN INTERMITTENT CONDITION 

With the scan tool, record and erase all OTC from the ORC. 

nUU-IEU 
TRACK 

POIITIOI·D RIYER 

If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

Inol", 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 

WARNING: To avoid serious or fatal injury, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select the appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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• When Monitored: 
While the CAN bus ignition status is in IGN_RUN and the module is configured for a Seat Track Position 
Sensor, the module checks the sensor input current ranges. 

• Set Condition: 
This DTC may set when the module detects that the sensor input current is below 1 mAo 

Possible Causes 

DRIVER SEAT HARNESS IMPROPERLY ROUTED 

DRIVER SEAT HARNESS WIRES CHAFED, PIERCED, PINCHED, PARTIALLY BROKEN 

DRIVER SEAT HARNESS CONNECTOR TERMINALS BROKEN, BENT, PUSHED OUT, SPREAD, CORRODED, 
CONTAMINATED 

(R261) -DRIVER SEAT POSITION SENSOR DATA CIRCUIT OPEN 

(R263) -DRIVER SEAT POSITION SENSOR VOLTAGE CIRCUIT OPEN 

DRIVER SEAT TRACK POSITION SENSOR 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. CHECK FOR ACTIVE INTERNAL FAULTS, IGNITION FAULTS, AND BATTERY FAULTS IN THE OCCUPANT 
RESTRAINT CONTROLLER (ORC) 

With the scan tool, read Occupant Restraint Controller (ORC) DTCs. 

Does the scan tool display any active DTCs relating to internal faults, ignition faults, or battery faults? 

Yes »Diagnose and repair the DTCs. Refer to the Table of Contents in this Section for a complete list of 
symptoms. 

No »Go To 2 

2. VERIFY THAT DTC B1 B8F-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT OPEN IS ACTIVE 

Does the scan tool display active: B1B8F-DRIVER SEAT TRACK POSITION SENSOR CIRCUIT OPEN? 

Yes »Go To 3 

No »Go To 7 

3. INSPECT DRIVER SEAT HARNESS WIRES AND CONNECTORS 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the Driver Seat Harness wiring and connectors. Look for 
chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or contaminated 
terminals. 

Are any of these conditions present? 

Yes » 

NOTE: Do not attempt to repair the Seat Harness. Replace the Seat Harness if any of these conditions exist 
Replace the Driver Seat Harness in accordance with the Service Information. 
Periorm ,. AIRBAG SYSTEM VERIFICATION TEST - VER 1. 

No »Go To 4 
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4. VERIFY THAT DRIVER SEAT HARNESS IS ROUTED CORRECTLY 

Verify that the Driver Seat Harness is routed correctly. 

Is the Driver Seat Harness routed correctly? 

Yes »Go To 5 

No »Reroute the Driver Seat Harness as necessary. 
Perform *AIRBAG SYSTEM VERIFICATION TEST - VER 1. 

5. CHECK (R261) DRIVER SEAT POSITION SENSOR DATA CIRCUIT AND (R263) DRIVER SEAT POSITION 
SENSOR VOLTAGE CIRCUIT FOR AN OPEN 

Disconnect the ORC connectors. 
Connect the 8443-25 ORC adaptor to the ORC C2 connector. 
Measure the resistance of the (R261) Driver Seat Position Sensor Data 
circuit between the ORC-C2 connector cavity C2-25 and the Driver Seat 
Track Position Sensor connector cavity 1. 
Measure the resistance of the (R263) Driver Seat Position Sensor Volt~ 
age circuit between the ORC-C2 connector cavity C2-26 and the Driver 
Seat Track Position Sensor connector cavity 2. 

Is the resistance of either circuit above 5.0 ohms? 

Yes » 

NOTE: Do not attempt to repair the Seat Harness. Replace the Seat 
Harness if the condition inspecting or testing for is present in the 
Seat Harness. 

No 

Replace the Driver Seat Harness in accordance with the 
Service Information. 
Perform the * AJRBAG SYSTEM VERIFICATION TEST-VER 
1. 

» Go To 6 

6. CHECK OPERATION OF THE DRIVER SEAT TRACK POSITION SENSOR 

Replace the Driver Seat Track Position Sensor. 
Reconnect the vehicle body harness to the Seat Track Position Sensor. 

1 aesssa 
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Remove any special tools or jumper wires and reconnect all previously disconnected components - except the Bat
tery. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
Connect the scan tool to the Data Link Connector use the most current software available. 
Use the scan tool and erase the stored codes in all airbag system modules. 
Turn the Ignition Off, and wait 15 seconds before turning the Ignition On. 
Wait one minute, and read active codes and if there are none present read the stored codes. 

Did the active Driver Seat Track Position Sensor DTC return? 

Yes » 
WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
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WARNING: If the Occupant Restraint Controller (ORC) is dropped 
at any time, it must be replaced. Failure to take the proper precau
tions can result in accidental airbag deployment and serious or 
fatal injury.Replace the Occupant Restraint Controller (ORC ) in 
accordance with the service information. Perform the *AIRBAG 
SYSTEM VERIFICATION TEST-VER 1 

No »Repair is complete. 
Perform the *AIRBAG SYSTEM VERIFICATION TEST -
VER 1. 

7. TEST FOR AN INTERMITTENT CONDITION 

With the scan tool, record and erase all DTC's from the ORC. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 
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WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and walt two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 

WARNING: To avoid serious or fatal injury, maintain a safe distance from all alrbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTCs present? 

Yes »Select the appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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• When Monitored: 
With the ignition on the ORC monitors the Seat Track Position Sensors circuits . 

• Set Condition: 
If the module detects current on the Seat Track Position Sensors circuits and the module is not configured for 
STPS. 

DRIVER SEAT TRACK POSITION SENSOR 

WIRING 

Possible Causes 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. CHECK FOR ACTIVE INTERNAL FAULTS, IGNITION FAULTS, AND BATTERY FAULTS IN THE OCCUPANT 
RESTRAINT CONTROLLER (ORC) 

NOTE: Ensure the battery is fully charged. 
With the scan tool, read Occupant Restraint Controller (ORC). 

Does the scan tool display any active relating to internal faults, ignition faults, or battery faults? 

Yes »Diagnose and repair the. Refer to the Table of Contents in this Section for a complete list of symptoms. 

No »Go To 2 

2. VERIFY THAT B1 891-0RIVER SEAT TRACK POSITION SENSOR CONFIGURATION MISMATCH IS ACTIVE 

With the scan tool, erase ORC. 
Turn the ignition off, wait 10 seconds and then turn the ignition on. 
Wait 2 minutes, and then with the scan tool, read ORC. 

Does the scan tool display active: B1B91 .. DRIVER SEAT TRACK POSITION SENSOR CONFIGURATION 
MISMATCH? 

Yes »Go To 3 

No »Perform *ORC VERIFICATION TEST-VER. 1 

3. VERIFY WIRING 

Turn the ignition off. 
Inspect the driver seat wiring for Seat Position Sensors. 

Is Seat Position Sensor(s) present? 

Yes » 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must be replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and serious or fatal injury.Replace 
the ORC in accordance with the Service Information. 

Perform *ORC VERIFICATION TEST-VER. 1 

No »Perlorm ·ORC VERIFICATION TEST-VER. 1 
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B1 BA5-AIRBAG SQUIB CONFIGURATION MISMATCH 
For a complete wiring diagram Refer to Section 8W. ' 

• When Monitored: 
With the ignition on. 

• Set Condition: , 
If an Occupant Restraint Controller (ORC) configured for vehicles without side airbags is installed in 'a vehicle 
with side airbags. 

Possible Causes 

POWERTRAIN CONTROL MODULE (PCM) 

OCCUPANT RESTRAINT CONTRqLLER(ORC) 

Diagnostic Test 

1. VERIFY THAT DTC B1BAS AIRBAG SQUJB CON~~GURATION MISMATCH IS ACTIVE 

NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the scan tool, read ORC DTC. 

Does the scan tool display active: B1BAS-AIRBAG SQUIB CONFIGURATION MISMATCH? 

Yes »Go To 2 

No »Go To 4 

2. CHECK ORC PART NUMBER WITH SCAN TOOL 

With the scan tool, select ECU View, select ORC, select ECU Details, and read the ORC part number. 

Is the part number correct for the vehicle? 

Yes »Go To 3 

No » 

WARNING: To avoid serious or tatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must be replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and serious or fatal injury. 

Replace the ORC in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 

3. CHECK VIN WITH SCAN TOOL 

With the scan tool, read the VIN. 

Is the correct VIN displayed? 

Ves » 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must be replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and serious or fatal injury. 

Replace the ORC in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 

No »Replace the Powertrain Control Module (PCM) in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 
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4. TEST FOR INTERMITTENT CONDITION 

With the scan tool, record and erase all DTC from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor active codes as you work through the following steps. 

WARNING: To avoid serious or fatal injury, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
If only stored codes return, continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the active DTC in ques
tion. 

Does the scan tool display any ACTIVE DTC? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 



DR ------------ RESTRAINTS .. ELECTRICAL DIAGNOSTICS 80 - 171 

B1 BAA-OCCUPANT CLASSIFICATION MODULE CONFIGURATION MISMATCH 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
While the CAN bus ignition status is IGN_RUN . 

• Set Condition: 
This DTC will set if the ORC is not configured for Occupant Classification Module and the OCM is active on 
the CAN Bus. Note: Because all ORCs are originally configured for the OCM the ORC must learn the not 
equipped with OCM state from the TIPM. 

Possible Causes 

LOSS OF COMMUNICATION BETWEEN ORC AND TIPM 

MISSING CAN BUS CONFIGURATION MESSAGE 

CORRUPT CONFIGURATION MESSAGE 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

1. CHECK FOR ACTIVE 81 BAA-OCCUPANT CLASSIFICATION MODULE CONFIGURATION MISMATCH 

With the scan tool, read Occupant Restraints Controller (ORC) DTC. 

Does the scan tool display an active: B1BAA-OCCUPANT CLASSIFICATION MODULE CONFIGURATION 
MISMATCH DTC? 

Yes »Go To 2 

No »Go To 5 

2. CHECKING FOR CORRUPT CONFIGURATION MESSAGE 

With the scan tool, read Occupant Restraints Controller (ORC) DTC. 

Does the scan tool display an active: U1414-IMPLAUSIBLEIMISSING ECU NETWORK CONFIGURATION 
DATA DTC? 

Yes »Perform U1414-IMPLAUSIBLEIMISSING ECU NETWORK CONFIGURATION DATA diagnostic test. 

No »Go To 3 

3. CHECKING FOR LOSS OF CAN BUS CONFIGURATION MESSAGE 

With the scan tool, read Occupant Restraints Controller (ORC) DTC. 

Does the scan tool display an active U1415-IMPLAUSIBLEIMISSING VEHICLE CONFIGURATION DATA 
OTC? 

Yes »Perform U1415-IMPLAUSIBLE/MISSING VEHICLE CONFIGURATION DATA diagnostic test. 

No »Go To 4 

4. CHECKING FOR LOSS OF COMMUNICATION WITH THE TIPM 

With the scan tool, read Occupant Restraints Controller (ORC) DTC. 

Does the scan tool display an active: U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE 
(TOTALLY INTEGRATED POWER MODULE)? 

Ves »Perform U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE (Refer to 8 - ELECTRI-
CAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) 

No »Go To 6 



80 - 172 RESTRAINTS - ELECTRICAL DIAGNOSTICS ------------ DR 

5. VERIFYING STORED B1BAA-OCCUPANT CLASSIFICATION MODULE CONFIGURATION MISMATCH DTC 

With the scan tool, record and erase all DTC from the Occupant Restraint Controller. 

Turn the ignition off, and wait 15 seconds, then turn the ignition on. 
Wait one minute, and read active and stored codes. 

Does the scan tool display an active or stored B1 BAA-OCCUPANT CLASSIFICATION MODULE CONFIG
URATION MISMATCH DTC? 

Yes »For active DTC-Go To 2 

Yes »For stored-Go To 6 

No »Perform *ORC VERIFICATION TEST. 

6. REPLACE THE ORC 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must be replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and serious or fatal injury. 

Repair 
Replace the ORC in accordance with the Service Information. 
Perform *ORC VERIFICATION TEST. 
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• When Monitored: 
When the ignition is on, the (R106) Passenger Airbag MUX Switch Sense circuit supplies a 3 to 10 ms pulse 
every 100 ms across the On or Off switch resistor to the (R104) Passenger Airbag MUX switch return circuit. 

• Set Condition: 
The code will set if the Occupant Restraint Controller (ORC) senses low resistance on the (R106) Passenger 
Airbag MUX Switch Sense circuit. 

Possible Causes 

ORC IMPROPERLY CONFIGURED FOR PAB ON - OFF SWITCH 

(R106) PAB MUX SWITCH SENSE CIRCUIT SHORTED TO GROUND 

PAB ON - OFF SWITCH SHORTED 

ORC, PAB ON - OFF SWITCH CIRCUIT SHORTED TO GROUND 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

Turn the ignition on. 

NOTE: Ensure that the battery is tully charged. 

NOTE: For the purpose of this test, the AECM and ACM modules will be referred to as an ORC. 

SELECT ACTIVE or STORED DTC: 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 7 

2. CHECKING EQUIPMENT 

Is this vehicle equipped with a Passenger Airbag On - Off Switch? 

Yes »Go To 3 

No »With the Scan Tool in MISCELLANEOUS re-configure the ORC for NO AIRBAG ON/OFF SWITCH. 
Perform *ORC VERIFICATION TEST - VER 1. 

3. PAB ON - OFF SWITCH SHORTED 

WARNING: To avoid serious or fatal Injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Disconnect the Passenger Airbag On - Off Switch. 

NOTE: Check connectors - Clean and repair as necessary. 
Measure the PAB On - Off Switch resistance between terminals 1 and 3. 
Measure the PAB On - Off Switch resistance between terminals 2 and 3. 

Is the resistance below 10K ohms on either test? 

Yes »Replace the Passenger Airbag ON - OFF Switch in accordance with the service information. 
Perform -ORC VERIFICATION TEST VER 1. 

No »Go To 4 
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4. PAB ON - OFF SWITCH SHORTED 

Measure the PAB On - Off Switch resistance between terminals 1 and 2 in both switch positions. 
The switch resistance specifications are: ON position 175.0 to 190.0 ohms and OFF position 820.0 870.0 ohms. 

Is the resistance within the range specified for both switch positions? 

Yes »Go To 5 

No »Replace the Passenger Airbag ON - OFF Switch in accordance with the service information. 
Perform *ORC VERIFICATION TEST - VER 1. 

5. (R106) PAB MUX SWITCH SENSE CIRCUIT SHORTED TO GROUND 

Disconnect the Occupant Restraint Controller connectors. 

NOTE: Check connectors - Clean and repair as necessary. 

WARNING: If the Airbag Control Module is dropped at any time, it 
must be replaced. Failure to take the proper precautions can result 
in accidental airbag deployment and serious or fatal injury. 
Connect the Load Tool ORC 8443-25 Adaptor to the Occupant Restraint 
Controller connector. 
Measure the resistance of the (R106) Passenger Airbag MUX Switch 
Sense circuit between ORC 8443-25 Adaptor and ground. 

Is the resistance below 10K ohms? 

Yes »Repair the (R106) Passenger Airbag MUX Switch Sense cir-
cuit for a short to ground. 
Perform ·ORC VERIFICATION TEST - VER 1. 

No » Go To 6 

6. ORC, PAB ON - OFF SWITCH CIRCUIT SHORTED TO GROUND 
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WARNING: If the Airbag Control Module is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair: 
Replace the Occupant Restraint Controller (ORC) in accordance with the Service Information. 
Perform ·ORC VERIFICATION TEST - VER 1. 

7. CHECKING STORED OR INTERMITTENT CODES 

With the Scan Tool, record and erase all OTC from all Airbag modules. 
If equipped with Passenger Airbag On - Off switch, read the DTC in all switch positions. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched. or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the Scan Tool, monitor active codes as you work through the following steps. 

WARNING: To avoid serious or fatal injury, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
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If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
If only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select the appropriate diagnostic procedure from the Table of Contents in this section. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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• When Monitored: 
When the ignition is on, the (R106) Passenger Airbag MUX Switch Sense circuit supplies a 3 to 10 ms pulse 
every 100 ms across the On or Off switch resister to the (R104) Passenger Airbag MUX switch return circuit. 
Once the code is active, the Occupant Restraint Controller (ORC) will disable the indicator for the duration of 
the ignition cycle . 

• Set Condition: 
The code will set if the ORC senses constant voltage over approximately 4.0 volts on the Passenger Airbag 
MUX Switch circuits. 

Possible Causes 

ORC IMPROPERLY CONFIGURED FOR PAB ON - OFF SWITCH 

(R106) PAS MUX SWITCH SENSE CIRCUIT SHORTED TO BATTERY 

(R104) PAB MUX SWITCH RETURN CIRCUIT SHORTED TO BATTERY 

PAB ON - OFF SWITCH SHORTED 

ORC, PAS ON - OFF SWITCH CIRCUIT SHORTED TO BATTERY 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

Turn the ignition on. 

NOTE: Ensure the battery is fully charged. 

NOTE: For the purpose of this test, the AECM and ACM modules will be referred to as an ORCa 

SELECT ACTIVE or STORED DTC: 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 7 

2. CHECKING EQUIPMENT 

Is this vehicle equipped with a Passenger Airbag On - Off Switch? 

Yes »Go To 3 

No »With the Scan Tool in MISCELLANEOUS re-configure the ORC for NO AIRBAG ON/OFF SWITCH. 
Perform *ORC VERIFICATION TEST - VER 1. 

3. PAS ON - OFF SWITCH SHORTED 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Disconnect the Passenger Airbag On - Off Switch. 

NOTE: Check connectors - Clean and repair as necessary. 
Measure the PAS On - Off Switch resistance between terminals 1 and 4. 
Measure the PAB On - Off Switch resistance between terminals 2 and 4. 

Is the resistance below 10K ohms on either test? 

Yes »Replace the Passenger Airbag ON - OFF Switch in accordance with the service information. 
Perform *ORC VERIFICATION TEST - VER 1. 

No »Go To 4 
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4. PAB ON - OFF SWITCH SHORTED 

Measure the PAS On - Off Switch resistance between terminals 1 and 2 in both switch positions. 
The switch resistance specifications are: ON position 175.0 to 190.0 ohms and OFF position 820.0 to 870.0 ohms. 

Is the resistance within the range specified for both switch positions? 

Yes »Go To 5 

No »Replace the Passenger Airbag ON - OFF Switch in accordance with the service information. 
Perform ""ORC VERIFICATION TEST - VER 1. 

5. (R106) PAB MUX SWITCH SENSE CIRCUIT (R104) PAB MUX SWITCH RETURN CIRCUIT SHORTED TO 
BATTERY 

Disconnect the Occupant Restraint Controller connectors . 

. NOTE: Check connectors - Clean and repair as necessary. 

WARNING: If the Occupant Restraint Controller is dropped at any 
time, it must be replaced. Failure to take the proper precautions 
can result in accidental airbag deployment and serious or fatal 
injury. 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
Measure the voltage of the (R106) Passenger Airbag MUX Switch 
Sense circuit. 
Measure the voltage of the (R104) Passenger Airbag MUX Switch 
Return circuit. 

Is there any voltage on either circuit? 

Yes » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Repair either circuit with voltage present for a short to battery. 
Perform *ORC VERIFICATION TEST - VER 1. 

No »Go To 6 

6. ORC, PAB ON - OFF SWITCH CIRCUIT SHORTED TO BATTERY 

2 
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WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Airbag Control Module is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair: 
Replace the Occupant Restraint Controller (ORC) in accordance with the Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 
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7. CHECKING STORED OR INTERMITTENT CODES 

With the Scan Tool, record and erase all DTC from all Airbag modules. 
If equipped with Passenger Airbag On - Off switch, read the DTC in all switch positions. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the Scan Tool, monitor active codes as you work through the following steps. 

WARNING: To avoid serious or fatal injury, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
If only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select the appropriate diagnostic procedure from the Table of Contents in this section. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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• When Monitored: 
When the ignition is on, the (R106) Passenger Airbag MUX Switch Sense circuit supplies a 3 to 10 ms pulse 
every 100 ms across the On or Off switch resistor to the (R104) Passenger Airbag MUX Switch Return circuit. 

• Set Condition: 
The code will set if the Occupant Restraint Controller (ORC) senses an open or high resistance on the (R106) 
Passenger Airbag MUX SWitch Sense circuit or (R104) Passenger Airbag MUX Switch Return circuit. 

Possible Causes 

PAS ON - OFF SWITCH DISCONNECTED 

ORC IMPROPERLY CONFIGURED FOR PAS ON - OFF SWITCH 

(R106) PAS MUX SWITCH SENSE CIRCUIT OPEN 

(R104) PAS MUX SWITCH RETURN CIRCUIT OPEN 

PAS ON - OFF SWITCH OPEN 

ORC. PAS ON - OFF SWITCH CIRCUIT OPEN 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

Turn the ignition on. 

NOTE: Ensure that the battery is fully charged. 

NOTE: For the purpose of this test, the AECM and ACM modules will be referred to as an ORCa 

SELECT ACTIVE or STORED DTC: 

ORC .. ACTIVE DTC 
Go To 2 

aRC - STORED DTC 
Go To 8 

2. CHECKING EQUIPMENT 

Is this vehicle equipped with a Passenger Airbag On .. Off Switch? 

Yes »Go To 3 

No »With the Scan Tool in MISCELLANEOUS re-configure the ORC for NO AIRBAG ON/OFF SWITCH. 
Perform *ORC VERIFICATION TEST - VER 1. 

3. SWITCH DISCONNECTED 

Turn the ignition off. 
Gain access to the Passenger Airbag On - Off Switch connector. 

Is the Passenger Airbag On .. Off Switch connected to the dash harness? 

Yes »Go To 4 

No »Connect the Passenger Airbag On - Off switch to the dash harness connector. 
Perform ·ORC VERIFICATION TEST - VER 1. 
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4. PAB ON - OFF SWITCH OPEN 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Disconnect the Passenger Airbag On - Off Switch. 

NOTE: Check connectors - Clean and repair as necessary. 
Measure the PAB On - Off Switch resistance between terminals 1 and 2 in both switch positions. 

The switch resistance specifications are: ON position 175.0 to 190.0 ohms and OFF position 820.0 to 870.0 ohms. 

Is the resistance within the range specified for both switch positions? 

Ves »Go To 5 

No »Replace the Passenger Airbag ON - OFF Switch in accordance with the service information. 
Perform ·ORC VERIFICATION TEST - VER 1. 

5. (R106) PAB MUX SWITCH SENSE CIRCUIT OPEN 

Disconnect the Occupant Restraint Controller connectors. 

NOTE: Check connectors - Clean and repair as necessary. 

WARNING: If the Occupant Restraint Controller is dropped at any 
time, it must be replaced. Failure to take the proper precautions 
can result in accidental airbag deployment and serious or fatal 
injury. 
Connect the Load Tool 8443-25 ORC Adaptor to the Occupant Restraint 
Controller connector. 
Measure the resistance of the (R106) Passenger Airbag MUX Switch 
Sense circuit between the ORC Adaptor and the PAS On - Off Switch 
connector. 

Is the resistance below 5.0 ohms? 

Ves »Go To 6 

No »Repair the (R106) Passenger Airbag MUX Switch Sense cir-
cuit for an open. 
Perform wORC VERIFICATION TEST - VER 1. 
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6. (R104) PAS MUX SWITCH RETURN CIRCUIT OPEN 

Measure the resistance of the (R104) Passenger Airbag MUX Switch 
Return circuit between the ORC Adaptor and the PAB On - Off Switch 
connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the (R104) Passenger Airbag MUX Switch Return 
circuit for an open. 
Perform *ORC VERIFICATION TEST - VER 1. 

7. ORC, PAS ON - OFF SWITCH CIRCUIT OPEN 
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WARNING: If the Airbag Control Module is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair: 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and serious or fatal injury. 

Replace the Occupant Restraint Controller (ORC) in accordance with the Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 

8. CHECKING STORED OR INTERMITTENT CODES 

With the Scan Tool, record and erase all DTC from all Airbag modules. 
If equipped with Passenger Airbag On - Off switch, read the DTC in all switch positions. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the Scan Tool, monitor active codes as you work through the following steps. 
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WARNING: To avoid serious or fatal injury, maintain a safe distance from all alrbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
If only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select the appropriate diagnostic procedure from the Table of Contents in this section. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1 BB6-PASSENGER AIRBAG DISABLE SWITCH CIRCUIT SHORTED TOGETHER 
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For a complete wiring diagram Refer to Section 8W_ 
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• When Monitored: 
When the ignition is on, the (R106) Passenger Airbag MUX Switch Sense circuit supplies a 3 to 10 ms pulse 
every 100 ms across the On or Off switch resister to the (R104) Passenger Airbag MUX switch return circuit. 
Once the code is active, the Occupant Restraint Controller (ORC) will disable the indicator for the duration of 
the ignition cycle . 

• Set Condition: 
The code will set if the ORC senses constant voltage over approximately 4.0 volts on the Passenger Airbag 
MUX Switch circuits. 

Possible Causes 

(R106) PAB MUX SWITCH SENSE CIRCUIT SHORTED TO (R104) PAS MUX SWITCH RETURN CIRCUIT 

PAB ON • OFF SWITCH SHORTED 

ORC, PAB ON - OFF SWITCH CIRCUIT SHORTED TO TOGETHER 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

Turn the ignition on. 

NOTE: Ensure the battery is fully charged. 

NOTE: For the purpose of this test, the AECM and ACM modules will be referred to as an ORCA 

SELECT ACTIVE or STORED DTC: 

aRC - ACTIVE DTC 
Go To 2 

aRC - STORED DTC 
Go To 6 

2. PAB ON - OFF SWITCH SHORTED 

WARNING: To avoid serious or fatal injury, turn the ignition off,disconnect the battery and wait two minutes 
before proceeding. 
Disconnect the Passenger Airbag On - Off Switch. 

NOTE: Check connectors - Clean and repair as necessary. 
Measure the PAB On - Off Switch resistance between the component terminals 1 and 4. 
Measure the PAB On - Off Switch resistance between the component terminals 2 and 4. 

Is the resistance below 10K ohms on either test? 

Ves »Replace the Passenger Airbag ON - OFF Switch in accordance with the selVice information. 
Perform *ORC VERIFICATION TEST - VER 1. 

No »Go To 3 

3. PAB ON· OFF SWITCH SHORTED 

Measure the PAB On - Off Switch resistance between the component terminals 1 and 2 in both switch positions. 
The switch resistance specifications are: ON position 175.0 to 190.0 ohms and OFF position 820.0 to 870.0 ohms. 

Is the resistance within the range specified for both switch positions? 

Yes »Go To 4 

No »Replace the Passenger Airbag ON • OFF Switch in accordance with the selVice information. 
Perform ·ORC VERIFICATION TEST - VER 1. 
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4. (Rl06) PAB MUX SWITCH SENSE CIRCUIT SHORTED TO (R104) PAB MUX SWITCH RETURN CIRCUIT 

Disconnect the Occupant Restraint· Controller connectors. 

NOTE: Check connectors - Clean and repair as necessary. 

WARNING: If the Occupant Restraint Controller is dropped at any 
time, it must be replaced. Failure to take the proper precautions 
can result in accidental airbag deployment and serious or fatal 
injury. 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
Measure the voltage of the (R106) Passenger Airbag MUX Switch 
Sense circuit at the Passenger Airbag MUX Switch connector. 
Measure the voltage of the (R104) Passenger Airbag MUX Switch 
Return circuit at the Passenger Airbag MUX Switch connector. 

Is there any voltage on either circuit? 

Yes » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Repair either circuit with voltage present for a short to battery. 
Perform *ORC VERIFICATION TEST - VER 1. 

No »Go To 5 

5. ORC, PAS ON - OFF SWITCH CIRCUIT SHORTED TOGETHER 

2 
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WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair: 
Replace the Occupant Restraint Controller (ORC) in accordance with the Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 

6. CHECKING STORED OR INTERMITTENT CODES 

With the Scan Tool, record and erase all DTC from all Airbag modules. 
If equipped with Passenger Airbag On - Off switch, read the DTC in all switch positions. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the Scan Tool, monitor active codes as you work through the following steps. 

WARNING: To avoid serious or fatal injury, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
If only stored codes return continue the test until the problem area has been isolated. 
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In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select the appropriate diagnostic procedure from the Table of Contents in this section. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1 BB7-PASSENGER AIRBAG DISABLE SWITCH CONFIGURATION 
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• When Monitored: 
When the Occupant Restrain Controller (aRC) is not configured for an ON - OFF switch, the ORC monitors 
the Passenger Airbag On - Off Switch inputs to determine if a switch is present. 

• Set Condition 
The code will set, if the ORC detects a Passenger Airbag ON - OFF Switch connected to the Airbag Control 
Module. 
ORC is not configured for an ON - OFF switch, the ORC monitors the Passenger Airbag On - Off Switch inputs 
to determine if a switch is present. 

Possible Causes 

ORC NOT CONFIGURED FOR PAS OFF SWITCH 

ORC, MODULE NOT CONFIGURED FOR PAS OFF SWITCH 

(G104) PASSENGER AIRSAG INDICATOR DRIVER CIRCUIT SHORT 

(R104) PAS MUX SWITCH CIRCUIT SHORT TO GROUND 

(R106) PAS MUX SWITCH SENSE CIRCUIT SHORTED TO (R106) PAS MUX SWITCH RETURN CIRCUIT 

ORC, PAS ON - OFF SWITCH CIRCUIT SHORTED 

STORED CODE OR INTERMITTENT CONDITION 

ACTIVE CODES PRESENT 

Diagnostic Test 

1. DETERMINE ACTIVE OR STORED DTC 

Turn the ignition on. 
Ensure the battery is fully charged. 

NOTE: For the purpose of this test, the AECM and ACM modules will be referred to as an ORCa 

SELECT ACTIVE or STORED DTC: 

ORC - ACTIVE DTC 
Go To 2 

ORC - STORED DTC 
Go To 9 

2. VERIFY EQUIPMENT 

Inspect vehicle for a Passenger Airbag ON - OFF Switch located in the center of the instrument panel. 

Is this vehicle equipped with a Passenger Airbag On .. OFF Switch? 

Yes »Go To 3 

No »Go To 4 

3. ORC NOT CONFIGURED FOR PAB ON - OFF SWITCH 

Select Restraints, Airbag and then Miscellaneous from the Scan Tool menu. 
Follow instructions to verify the ORC switch configuration. 

Does the Scan Tool show Configured for PAB OFF Switch? 

Yes »Go To 8 

No »Follow instructions on the Scan Tool to configured the Occupant Restraint Controller to support the Pas-
senger Airbag Switch ON - OFF Switch. 
Perform *ORC VERIFICATION TEST - VER 1. 
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4. VERIFY CIRCUITS 

Inspect vehicle for a Passenger Airbag On - Off Switch wiring at the ORC connector. 
NOTE: Some vehicles may have the wiring for an ON - OFF Switch but is not equipped with the switch. 

Is this vehicle equipped with a Passenger Airbag On - OFF Switch wiring? 

Yes »Go To 5 

No »Go To 8 

5. (G104) PASSENGER AIRBAG INDICATOR DRIVER CIRCUIT SHORT 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Passenger Airbag On - OFF Switch connectors. 
Disconnect the Occupant Restraint Controller connectors. 

NOTE: Check connectors - Clean and repair as necessary. 

WARNING: If the Occupant Restraint Controller (ORC) is dropped 
at any time, it must be replaced. Failure to take the proper precau
tions can result in accidental airbag deployment and serious or 
fatal injury. 
Connect the Load Tool 8443-25 ORC Adaptor to the ORC connector. 
Measure the resistance of the (G104) PAB Indicator Driver circuit 
between the ORC Adaptor and ground. 

Is the resistance below 10K ohms? 

Yes »Repair the (G104) Passenger Airbag Indicator Driver circuit 
short to ground. 
Perform ·ORC VERIFICATION TEST - VER 1. 

No »Go To 6 

6. (R106) PAB MUX SWITCH RETURN CIRCUIT SHORT TO GROUND 

Measure the resistance of the (R104) PAB MUX Switch Return circuit 
between the ORC 8443-25 Adaptor and ground. 

Is the resistance below 10K ohms? 

Yes »Repair the (R104) PAS MUX Switch Return circuit short to 
ground. 
Perform ·ORC VERIFICATION TEST - VER 1 

No »Go To 7 

818026cd 

81802cc7 
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7. (R106) PAS MUX SWITCH SENSE CIRCUIT SHORTED TO (R106) PAS MUX SWITCH RETURN CIRCUIT 

Measure the resistance between the (R106) PAB MUX Switch Sense 
circuit and the (R104) PAB MUX Switch Return circuit at the Passenger 
Airbag On - OFF Switch connector. 

Is the resistance below 10K ohms? 

Yes »Repair the Passenger Airbag MUX Switch circuits shorted 
together. 
Perform '/tORC VERIFICATION TEST - VER 1. 

No »Go To 8 

8. ORC, MODULE NOT CONFIGURED FOR PAB OFF SWITCH 

SWITCH. 

PAS8ENQER 

A1RBAQ OH/OFF 

81802d54 

WARNING: If the Occupant Restraint Controller (ORC) is dropped at any time, it must be replaced. Failure to 
take the proper precautions can result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Instructions. 
Perform *ORC VERIFICATION TEST - VER 1. 

9. STORED CODE OR INTERMITTENT CONDITION 

With the scan tool, record and erase all DTC from all Airbag System Modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
If only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Ves »Select the appropriate diagnostic procedure from the Table of Contents in this section. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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B1 BC7-DEPLOYMENT DATA RECORD FULL 
• When Monitored: 

With the ignition on. The module's on board diagnostics continuously performs internal circuit tests . 
• Set Condition: 

This DTC will set if the module identifies an out of range internal circuit. 

Possible Causes 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1 . CHECK FOR ACTIVE DTC 

Turn the ignition on. 

Is the Deployment Data Record Full DTC active? 

Yes »Go To 2 

No »Perform *ORC SYSTEM VERIFICATION TEST - VER 1. 

2. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 

View repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with the service information. 
Perform *ORC SYSTEM VERIFICATION TEST - VER 1. 
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• When Monitored: 
While the Occupant Classification Module (OCM) CAN bus ignition status received is RUN or signal not avail
able, the module checks the (A417) Fused B(+) circuit voltage input range . 

• Set Condition: 
If the OCM detects that the battery voltage is less than or equal to 6.25 volts ± 0.25 volt. 

Possible Causes 

VEHICLE CHARGING SYSTEM 

(F100) FUSED IGNITION SWITCH OUTPUT (RUN) 

(F201) FUSED IGNITION SWITCH OUTPUT (RUN-START) 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. VERIFY THAT DTC B210D-BATTERY VOLTAGE LOW IS ACTIVE 

NOTE: Ensure the battery is fully charged. 

NOTE: Troubleshoot any PCM charging/cranking DTC before proceeding. 
Turn the ignition on. 
With the scan tool, read the Occupant Restraint Controller (ORC ) DTC. 

Does the scan tool display active DTC: B210D-BATTERY VOLTAGE LOW IS ACTIVE? 

Yes »Go To 2 

No »Go To 3 

2. CHECK VOLTAGE OF ORC CIRCUIT. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Disconnect the ORC connectors. 
Connect the Load Tool ORC 8443-25 Adapter to the ORC connectors. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
Measure the voltage between ground and the F100 Fused Ignition Switch Output circuit cavity 32-18 of the ORC 
8443-25 Adaptor. 
Measure the voltage between ground and the F201 Fused Ignition Switch Output circuit cavity 32-17 of the ORC 
8443-25 Adaptor. 

Is the voltage above 6.25 volts circuit on both circuits? 

Yes » 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
the proper precautions could result in accidental airbag deployment and serious or fatal injury. 

No » 

Replace the ORC in accordance with the service information. 
Perform *ORC VERIFICATION TEST VER - 1 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

Repair the F100 and F201 Fused Ignition Switch Output circuit for an open or high resistance. 
Perform *ORC VERIFICATION TEST VER - 1. 
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3. CHECKING STORED OR INTERMITTENT CODES 

NOTE: Diagnose and repair all active codes before diagnosing stored codes. Refer to the Table of Contents 
in this Section for a complete list of airbag system diagnostic procedures. 
With the scan tool, record and erase all Airbag System Module DTC. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the related wiring and connectors for chafed, pierced, 
pinched, and partially broken wires, and for broken, bent, pushed out, corroded, and contaminated terminals. Repair 
as necessary. 
Reconnect all disconnected components and harness connectors. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 

Does the scan tool display any ACTIVE DTC? 

Yes »Select the appropriate diagnostic procedure from the Table of Contents in this section. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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• When Monitored: 
With the ignition in the Run-Start position . 

• Set Condition: 
If voltage on the (F201) Fused Ignition Switch Output (Run-Start) circuit drops below 6.0 volts. 

Possible Causes 

PASSENGER AIRBAG (PAB) INDICATOR RUN-START FUSE OPEN 

(F201) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT SHORTED TO GROUND 

(F201) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN 

IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN 

PASSENGER AIRBAG ON/OFF INDICATOR LAMP 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. VERIFY THAT DTC B212C IGNITION RUN/START INPUT CIRCUIT OPEN IS ACTIVE 

NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the scan tool, read Occupant Restraint Controller (ORC) DTC. 

Does the scan tool display active: B212C-IGNITION RUN/START INPUT CIRCUIT OPEN? 

Yes »Go To 2 

No »Go To 7 

2. INSPECT AIRBAG SYSTEM RUN-START FUSE 

Turn the ignition off. 
Remove the Airbag System Run-Start Fuse from the Junction Block and inspect the fuse. 

NOTE: Check connectors - Clean and repair as necessary. 

Is the fuse open? 

Yes »Go To 3 

No »Go To 6 

3. CHECK (F201) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT RESISTANCE 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Measure the resistance of the (F201) Fused Ignition Switch Output 
(Run-Start) circuit between ground and the PAB Indicator Run-Start fuse 
terminal (output side). 

Is the resistance below 100.0 ohms? 

Yes »Go To 4 

No 

cbJ 
» Using the wiring diagram/schematic as a guide, inspect the 

related wiring and connectors. Look for chafed, pierced, 
pinched, or partially broken wires and broken, bent, pushed 
out, spread, corroded, or contaminated terminals. 

FUSE 21 
Repair or replace the damaged wiring in accordance with 
the Service Information. 
Replace Airbag System Run-Start Fuse. 
Perform ·ORC VERIFICATION TEST - VER 1. 

(TlPM)· 42 WAY 

81702529 
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4. CHECK (F201) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT RESISTANCE WITH ORC 
CONNECTORS DISCONNECTED 

Disconnect the ORC connectors. 

NOTE: Check connectors - Clean and repair as necessary. 
Connect the Load Tool ORC 8443-25 Adaptor to the connector. 
Measure the resistance of the (F201) Fused Ignition Switch Output 
(Run-Start) circuit between ground and the Load Tool ORC 8443-25 
Adaptor 32 way cavity 17. 

Is the resistance below 100.0 ohms? 

Ves »Go To 5 

No » 

WARNING: If the Occupant Restraint Controller is dropped at any 
time, it must be replaced. Failure to take the proper precautions 
could result in accidental airbag deployment and serious or fatal 
injury. 

Replace the ORC in accordance with the Service Informa
tion. 
Replace the Airbag System Run-Start Fuse. 
Perform ·ORC VERIFICATION TEST - VER 1. 

I eeeee & 

6 seeee Ie 
Ii eeeee I~ 
10 seeee" 
21 ee ee .. 

5. CHECK (F201) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT RESISTANCE WITH 
PASSENGER AIRBAG ON/OFF INDICATOR LAMP CONNECTOR DISCONNECTED 

Disconnect the Passenger Airbag On/Off Indicator Lamp connector. 
Measure the resistance of the (F201) Fused Ignition Switch Output (Run
Start) circuit between ground and the PAB Indicator Run-Start fuse ter
minal (output side). 

Is the resistance below 100.0 ohms? 

Yes »Repair the (F201) Fused Ignition Switch Output (Run-Start) 
circuit for a short to ground. 
RepJace the Airbag System Run-Start Fuse. 
Perform ·ORC VERIFICATION TEST - VER 1. 

No »Replace the Passenger Airbag OnlOff Indicator Lamp in 
accordance with the Service Information. 
Replace the Airbag System Run-Start Fuse. 
Perform "ORC VERIFICATION TEST - VER 1. 

UIP·PUIUIER 
AIRua Ol/OFF 

IIDlcnOR 

818173cc 

BlACK 
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6. CHECK IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT FOR AN OPEN 

Turn the ignition on. 
Measure the voltage of the Ignition Switch Output (Run-Start) circuit at 
the Airbag Run-Start fuse terminal (supply side). 

Is the voltage above 6.0 volts? 

Ves » 

WARNING: If the Occupant Restraint Controller is dropped at any 
time, it must be replaced. Failure to take the proper precautions 
could result in accidental airbag deployment and serious or fatal 
injury. 

No 

Replace the ORC in accordance with the Service Informa
tion. 
Replace the Airbag System Run-Start Fuse. 
Perform *ORC VERIFICATION TEST - VER 1. 

» Repair the Ignition Switch Output (Run-Start) circuit for an 
open. 
Perform *ORC VERIFICATION TEST - VER 1. 

7. TEST FOR INTERMITTENT CONDITION 

With the scan tool, record and erase all DTC from all Airbag modules. 

[d; 
FUSE 21 

(TIPM) • .t2 WAY 

If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

817023ec 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal Injury, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor active codes as you work through the following steps. 

WARNING: To avoid serious or fatal injury, maintain a safe distance from all alrbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
If only stored codes return, continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the active DTC in ques
tion. 

Does the scan tool display any ACTIVE DTC? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found Erase all codes before returning vehicle to customer. 
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• When Monitored: 
With the ignition in the Run position . 

• Set Condition: 
If voltage on the (F100) Fused Ignition Switch Output (Run) circuit drops below 6.0 volts. 

Possible Causes 

AIRBAG RUN CIRCUIT FUSE OPEN 

(F100) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT SHORTED TO GROUND 

(F100) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN 

(F921) IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN 

IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. VERIFY THAT OTC 82120 IGNITION RUN ONLY INPUT CIRCUIT OPEN IS ACTIVE 

NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the scan tool, read Occupant Restraint Controller (ORC) DTC. 

Does the scan tool display active: 82120 IGNITION RUN ONLY INPUT CIRCUIT OPEN? 

Yes »Go To 2 

No »Go To 7 

2. INSPECT AIRBAG RUN CIRCUIT FUSE 

Turn the ignition off. 
Remove the Airbag Run Circuit Fuse from the Junction Block and inspect the fuse. 

NOTE: Check connectors· Clean and repair as necessary. 

Is the fuse open? 

Ves »Go To 3 

No »Go To 5 

3. CHECK (F100) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT RESISTANCE 

Measure the resistance of the (F100) Fused Ignition Switch Output 
(Run) circuit between ground and the Airbag Run Circuit fuse terminal 
(output side). 

Is the resistance below 100.0 ohms? 

Yes »Go To 4 

No »Using the wiring diagram/schematic as a guide, inspect the 
related wiring and connectors. Look for chafed, pierced, 
pinched, or partially broken wires and broken, bent, pushed 
out, spread, corroded, or contaminated terminals. 
Replace Airbag System Run Circuit Fuse. 
Perform "ORC VERIFICATION TEST - VER 1. 

cbJ 
FUSE 20 

(T1P11). -'2 WAY 

817024(0 
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4. CHECK (F100) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT RESISTANCE WITH ORC 
CONNECTORS DISCONNECTED 

WARNING: If the Occupant Restraint Controller is dropped at any 
time, it must be replaced. Failure to take the proper precautions 
could result in accidental airbag deployment and serious or fatal 
injury. 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect both the ORC connectors. 

NOTE: Check connectors· Clean and repair as necessary. 
Connect the Load Tool ORC 8443-25 Adaptor to the ORC connectors. 
Measure the resistance of the (F100) Fused Ignition Switch Output 
(Run) circuit between ground and the Airbag Run Circuit fuse terminal 
(output side). 

Is the resistance below 100.0 ohms? 

Yes »Repair the (F100) Fused Ignition Switch Output (Run) circuit 
for a short to ground. 
Replace the Airbag System Run Circuit Fuse. 
Perform *ORC VERIFICATION TEST - VER 1. 

No »Replace the ORC in accordance with the Service Information. 
Replace the Airbag System Run Circuit Fuse. 
Perform *ORC VERIFICATION TEST - VER 1. 

5. CHECK IGNITION SWITCH OUTPUT (RUN) CIRCUIT FOR AN OPEN 

Turn the ignition on. 
Measure the voltage of the Ignition Switch Output (Run) circuit at the 
Airbag Run Circuit fuse terminal (supply side). 

Is the voltage above 6.0 volts? 

Yes »Go To 6 

No » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Repair the (F921) Ignition Switch Output (Run) circuit for an 
open. 
Perform *ORC VERIFICATION TEST - VER 1. 

o cbJ 
FUSE2G 

(TIPM) ·42 WAY 

[cb 
FUSE 20 

(TIPM) ·42 WAY 

817024fO 

81702497 
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6. CHECK (F100) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT FOR AN OPEN 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Reinstall the Airbag Run Circuit Fuse. 
Disconnect the ORC connectors. 

32 -18 Connect the Load Tool ORC 8443-25 Adaptor to the ORC connectors. 

NOTE: Check connectors - Clean and repair as necessary. 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
Measure the voltage of the (F100) Fused Ignition Switch Output (Run) 
Circuit at the ORC 8443-25 Adaptor. 

~ eee:e~.U , e~~ee. k J 

7 eeeeef 12 6 eeeee fO 

13 eeeee 18 11 eeeee 15 

Is the voltage above 6.0 volts? 

Yes » 

WARNING: If the Occupant Restraint Controller is dropped at any 
time, it must be replaced. Failure to take the proper precautions 
could result in accidental airbag deployment and serious or fatal 
injury. 

Replace the ORC in accordance with the Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 

No »Repair (F100) Fused Ignition Switch Output (Run) circuit for an open. 
Perform *ORC VERIFICATION TEST - VER 1. 

7. TEST FOR INTERMITTENT CONDITION 

With the scan tool, record and erase all DTC from all Airbag modules. 

19 eeeeee 24 16 0000020 
25 eeeeee 30 21 ee ee 24 
31 es 12 

If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

817f8e28 

WARNING: To avoid serious or fatal injury, turn the ignition ott, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool, monitor active codes as you work through the following steps. 

WARNING: To avoid serious or fatal injury, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If codes are related to the Driver Airbag circuits, rotate the steering wheel from stop to stop. 
If only stored codes return, continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting the active DTC in ques
tion. 

Does the scan tool display any ACTIVE DTC? 

Yes »Select appropriate symptom from Symptom List. 

No »No problem found Erase all codes before returning vehicle to customer. 
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B2201-CALIBRATION MISMATCH 
• When Monitored: 

With the Ignition on. 
• Set Condition: 

This DTC will be set when the VIN stored in the PCM does not match the VIN stored in the Occupant 
Restraint Controller (ORC). The ORC does not support a stored 82201 DTC. 

Possible Causes 

INCORRECT PCM 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1 . VERIFY THAT DTC B2201-CALIBRATION MISMATCH IS ACTIVE 

NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the scan tool, read ORC DTC. 

Does the scan tool display active: B2201-CALIBRATION MISMATCH? 

Yes »Go To 2 

No »Test Complete. 

2. CHECK VIN IN PCM 

With the scan tool compare the VIN that is programmed into the PCM to the VIN stored in the ORC. 

Does the VIN programmed into the PCM match the VIN stored in the ORC? 

Yes »Go To 3 

No »Replace and program the Powertrain Control Module in accordance with the service information. Ensure 
the PCM is replaced with the correct vehicle line PCM. 
Perform *(NGC) POWERTRAIN VERIFICATION TEST VER - 5. 

3. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 

View repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with the service information. 
Periorm *ORC SYSTEM VERIFICATION TEST - VER 1. 
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B2205-0RIGINAL VIN MISSING/MISMATCH 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the ignition on . 

• Set Condition: 
The Occupant Restraint Controlier will receive and monitor the VIN message from the PCM and record the VIN 
if different from the last VIN. 

Possible Causes 

INCORRECT VIN PROGRAMMED IN PCM 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. VERIFY THAT DTC B2205-0RIGINAL VIN MISSING/MISMATCH 

Turn the ignition on. 
With the scan tool, read ORC DTC. 

NOTE: Ensure the battery is fully charged. 

Does the scan tool display active: B2205-0RIGINAL VIN MISSING/MISMATCH? 

Yes »Go To 2 

No »If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con-
nectors. Look for broken, bent, pushed out, or corroded terminals. 

2. CHECK VIN IN PCM 

With the scan tool compare the VIN that is programmed into the PCM to the VIN on the vehicle. 

Does the VIN programmed into the PCM match the vehicles VIN? 

Yes »Go To 3 

No »Replace the Powertrain Control Module in accordance with Service Information. 
Perform *(NGC) POWERTRAIN VERIFICATION TEST-VER. 1 

3. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 

View repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with the service information. 
Perform *ORC VERIFICATION TEST - VER 1. 
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B2206-CURRENT VIN MISSING/MISMATCH 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
During power-up, the ORC monitors the CAN bus for the PCM VIN message . 

• Set Condition: 
This DTC will set if the VIN information received from the PCM is different from the stored ORC VIN. 

Possible Causes 

INCORRECT VIN PROGRAMMED INTO THE PCM 

OCCUPANT RESTRAINT CONTROLLER {ORC} 

Diagnostic Test 

1. CHECK FOR ACTIVE DTC 

NOTE: Ensure that the battery is fully charged. 
With the scan tool, read DTC. 

Select the module and DTC type. 

o RC-Active 
Go To 2 

ORC-Stored 
Erase code with scan tool, test complete. 

2. CHECK THE VIN STORED IN THE PCM 

With the scan tool, compare the VIN that is stored in the PCM to the VIN of the vehicle's VIN plate. 

Does the VIN that is stored in the PCM match the vehicle's VIN? 

Yes »Go To 3 

No »Replace and Configure the Powertrain Control Module in accordance with the service information. 
Perform (NGC) *POWERTRAIN VERIFICATION TEST VER - 5. Refer to (Refer to 9 - ENGINE - DIAG
NOSIS AND TESTING). 

3. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 

View repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with the service information. 
Perform *ORC VERIFICATION TEST-VER 1. 
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B2207-0CCUPANT RESTRAINT CONTROLLER INTERNAL 1 
• When Monitored: 

With the ignition on. The module's on board diagnostics continuously performs internal circuit tests . 
• Set Condition: 

This DTC will set if the module identifies an out of range internal circuit. 

Possible Causes 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. REPLACE OCCUPANT RESTRAINT CONTROLLER 

Turn the ignition on. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
proper precautions could result in accidental airbag deployment and serious or fatal injury. 

When this code is set, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with the Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 
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B2208-0CCUPANT RESTRAINT CONTROLLER INTERNAL 2 
• When Monitored: 

With the ignition on. The module's on board diagnostics continuously performs internal circuit tests . 
• Set Condition: 

This OTC will set if the module identifies an out of range internal circuit. 

Possible Causes 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. REPLACE OCCUPANT RESTRAINT CONTROLLER 

Turn the ignition on. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
proper precautions could result in accidental airbag deployment and serious or fatal injury. 

When this code is set, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with the Service Information. 

Perform *ORC VERIFICATION TEST - VER 1. 
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B2209-0CCUPANT RESTRAINT CONTROLLER INTERNAL 3 
• When Monitored: 

With the ignition on. The module's on board diagnostics continuously performs internal circuit tests . 
• Set Condition: 

This DTC will set if the module identifies an out of range internal circuit. 

Possible Causes 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. REPLACE OCCUPANT RESTRAINT CONTROLLER 

Turn the ignition on. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
proper precautions could result In accidental alrbag deployment and serious or fatal injury. 

When this code is set, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with the Service Information. 
Perform "'ORC VERIFICATION TEST - VER 1. 
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B220A-OCCUPANT RESTRAINT CONTROLLER INTERNAL 4 
• When Monitored: 

With the ignition on. The module's on board diagnostics continuously performs internal circuit tests. 

• Set Condition: 
This DTC will set if the module identifies an out of range internal circuit. 

Possible Causes 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. REPLACE OCCUPANT RESTRAINT CONTROLLER 

Turn the ignition on. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
proper precautions could result in accidental airbag deployment and serious or fatal injury. 

When this code is set, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with the Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 
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B220B-OCCUPANT RESTRAINT CONTROLLER FIRING STORED ENERGY 
• When Monitored: 

With the ignition on. The module's on board diagnostics continuously performs internal circuit tests . 
• Set Condition: 

This DTC will set if the module identifies an out of range internal circuit. 

Possible Causes 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. REPLACE OCCUPANT RESTRAINT CONTROLLER 

Turn the ignition on. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 

When this code is set, view repair. 

Repair 
Replace the Occupant Restraint Controlier in accordance with the Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 



80 - 214 RESTRAINTS - ELECTRICAL DIAGNOSTICS ------------ DR 

B220C-OCCUPANT RESTRAINT CONTROLLER ACCELEROMETER 1 INTERNAL 
• When Monitored: 

With the ignition on. The module's on board diagnostics continuously performs internal circuit tests. 
• Set Condition: 

This DTC will set if the module identifies an out of range internal circuit. 

Possible Causes 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. REPLACE OCCUPANT RESTRAINT CONTROLLER 

Turn the ignition on. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If' the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 

When this code is set, view repair. 

Repair 
Replace the Occupant Restraint ControUer in accordance with the Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 
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8220D-OCCUPANT RESTRAINT CONTROLLER ACCELEROMETER 2 INTERNAL 
• When Monitored: 

With the ignition on. The module's on board diagnostics continuously performs internal circuit tests . 
• Set Condition: 

This DTC will set if the module identifies an out of range internal circuit. 

Possi ble Causes 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. REPLACE OCCUPANT RESTRAINT CONTROLLER 

Turn the ignition on. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 

When this code is set, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with the Service Information. 
Perform *orc VERIFICATION TEST - VER 1. 
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8220F-OCCUPANT RESTRAINT CONTROLLER CONTROL DRIVER 1 
• When Monitored: 

With the ignition on. The module's on board diagnostics continuously performs internal circuit tests . 
• Set Condition: 

This DTC will set if the module identifies an out of range internal circuit. 

Possible Causes 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1. REPLACE OCCUPANT RESTRAINT CONTROLLER 

Turn the ignition on. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Occupant Restraint Controller is dropped at any time, it must be replaced. Failure to take 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 

When this code is set, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with the Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 
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82210-0CCUPANT RESTRAINT CONTROLLER CONTROL DRIVER 2 
• When Monitored: 

With the ignition on. The module's on board diagnostics continuously performs internal circuit tests . 
• Set Condition: 

This DTC will set if the module identifies an out of range internal circuit. 

Possible Causes 

OCCUPANT RESTRAfNT CONTROLLER (ORC) 

Diagnostic Test 

1. REPLACE OCCUPANT RESTRAINT CONTROLLER 

Turn the ignition on. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the Occupant Restraint Controller is dropped at any time, It must be replaced. Failure to take 
proper precautions can result in accidental airbag deployment and serious or fatal injury. 

When this code is set, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with the Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 
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B223B-VEHICLE CONFIGURATION MISMATCH 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the ignition on . 

• Set Condition: 
The Front Control Module sends a message to the Occupant Restraint Controller (ORC) that the vehicle is not 
equipped with an Occupant Classification Module (OCM) but the ORC is receiving OeM messages over the 
Can B bus. 

Possible Causes 

INCORRECT PCM 

OCCUPANT RESTRAINT CONTROLLER 

Diagnostic Test 

1. VERIFY THAT DTC B223B-VEHICLE CONFIGURATION MISMATCH IS ACTIVE 

Turn the ignition on. 
With the scan tool, read ORC DTC. 

NOTE: Ensure the battery is fully charged. 

Does the scan tool display active: B223B-VEHICLE CONFIGURATION MISMATCH? 

Yes »Go To 2 

No »If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con-
nectors. Look for broken, bent, pushed out, or corroded terminals. 
Perform *ORC VERIFICATION TEST - VER 1. 

2. COMPARE STORED VINS IN THE PCM AND ORC 

With the scan tool, read and record the VIN that is stored in the PCM. 
With the scan tool, read and record the VIN that is stored in the ORC. 

Do the VINs stored in the PCM and ORC match? 

Yes »Go To 3 

No »Replace and program the Powertrain Control Module in accordance with the Service Information. 
Ensure the PCM is replaced with the correct VIN. 

3. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and serious or fatal injury. 

View repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with the service information. 
Perform ·ORC VERIFICATION TEST - VER 1. 
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• When Monitored: 
Continuously 

• Set Condition: 
Whenever the CAN B Bus (+) or CAN B Bus (-) circuit is open, shorted to voltage, or shorted to ground. 

Possible Causes 

ACTIVE U0019 CAN B BUS DTC IN TOTALLY INTEGRATED POWER MODULE 

(055) CAN B BUS (+) CIRCUIT OPEN 

(054) CAN B BUS (-) CIRCUIT OPEN 

OCCUPANT RESTRAINT CONTROLLER (ORC) 

Diagnostic Test 

1 . VERIFY DTC U0019-CAN B BUS IS ACTIVE 

Turn the ignition on. 
With the scan tool, read Occupant Restraint Controller (ORC) DTC. 

Does the scan tool display active: U0019-CAN B BUS? 

Ves »Go To 2 

No »If the DTC is stored, check for an intermittent condition by inspecting the related wiring harness for 
chafed, pierced, pinched, and partially broken wires. Also, inspect the related connectors for broken, 
bent, pushed out, spread, corroded, or contaminated terminals. 
Perform *ORC VERIFICATION TEST - VER 1. 

2. CHECK FOR ACTIVE CAN B BUS RELATED DTC IN THE TOTALLY INTEGRATED POWER MODULE 
(TIPM) 

With the scan tool, read Totally Integrated Power Module (TIPM) DTC 

Does the scan tool display any active CAN B BUS related OTC? 

Yes »Diagnose and repair the OTC. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAG-
NOSIS AND TESTING) 

No »Go To 3 
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3. CHECK (055) CAN B BUS (+) CIRCUIT FOR AN OPEN 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Turn the ignition off. 
Disconnect the ORC connectors. 
Disconnect the Totally Integrated Power Module (TIPM) C6 connector. 
Measure the resistance of the (055) CAN B Bus (+) circuit between the 
Totally Integrated Power Module (TIPM) C6 connector and the ORC 
connector 24 way cavity 3. 

Is the resistance below 2.0 ohms? 

Yes »Go To 4 

No »Repair the (055) CAN B Bus (+) circuit for an open. 
Perform *ORC VERIFICATION TEST - VER 1. 

4. CHECK (054) CAN B BUS (-) CIRCUIT FOR AN OPEN 

Measure the resistance of the (054) CAN B Bus (-) circuit between the 
Totally Integrated Power Module (TIPM) C6 connector and the ORC 
connector 24 way cavity 4. 

Is the resistance below 2.0 ohms? 

Yes » 

WARNING: If the Occupant Restraint Controller (ORC) is dropped 
at any time, it must be replaced. Failure to take the proper precau
tions can result in accidental airbag deployment and serious or 
fatal injury. 

No 

Replace the ORC in accordance with the Service Informa
tion. 
Perform *ORC VERIFICATION TEST - VER 1. 

» Repair the (D54) CAN B Bus (-) circuit for an open. 
Perform *ORC VERIFICATION TEST - VER 1. 
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U0101-LOSS COMMUNICATION WITH TCM 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES· DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0121-LOST COMMUNICATION WITH ANTI-LOCK BRAKE SYSTEM (ABS) 
CONTROL MODULE 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE (TOTALLY 
INTEGRATED POWER MODULE) 
For a complete wiring diagram Refer to Section 8W, 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0155-LOST COMMUNICATION WITH CLUSTERlCCN 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0156-LOST COMMUNICATION WITH EOM 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0164-LOST COMMUNICATION WITH HVAC CONTROL MODULE 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0168-LOST COMMUNICATION WITH VEHICLE SECURITY CONTROL MODULE 
(SKREEMIWCM) 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0169-LOST COMMUNICATION WITH SUNROOF CONTROL MODULE 
For a complete wiring diagram Refer to Section 8W. 
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(Refer to 8· ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 
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For a complete wiring diagram Refer to Section aw . 
• When Monitored: 

The Occupant Restraint Controller (ORC) continuously communicates with the Front Left Impact Sensor over 
the sensor signal circuit. The sensor communication and on board diagnostics are powered by the ORC signal. 

• Set Condition: 
This code will set, if the ORC and the Front Left Impact Sensor do not establish and maintain valid data com
munications. 

Possible Causes 

(R79) SIGNAL CIRCUIT SHORTED TO BATTERY 

(R79) SIGNAL CIRCUIT SHORTED TO GROUND 

(R79, R81) FRONT LEFT IMPACT SENSOR CIRCUITS SHORTED TOGETHER 

(R81) FRONT LEFT IMPACT SENSOR GROUND CIRCUIT OPEN 

(R79) FRONT LEFT IMPACT SENSOR SIGNAL CIRCUIT OPEN 

ORC, FRONT LEFT IMPACT SENSOR 

Diagnostic Test 

1. VERIFY THAT DTC U0170-LOST COMMUNICATION W/UP-FRONT LEFT SATELLITE ACCELERATION 
SENSOR IS ACTIVE 

NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the scan tool, read ORC DTC. 

Does the scan tool display active: U0170 .. LOST COMMUNICATION W/UP .. FRONT LEFT SATELLITE 
ACCELERATION SENSOR? 

Yes »Go To 2 

No »Go To 9 

2. CHECK THE R79 AND R81 FRONT LEFT IMPACT SENSOR SIGNAL AND GROUND CIRCUITS FOR A 
SHORT TO BATTERY 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the Front Left Impact Sensor connector. 
Disconnect the ORC connectors. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then 
reconnect the battery. 
Measure the voltage of the (R79) Front Left Impact Sensor Signal circuit 
and (R81) Sensor Ground circuit Between the Front Left Impact Sensor 
connector and ground. 

Is there any voltage present? 

Yes » 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 

.. 1.01 .. 1.1' 
•• PACT-LEFt 

Repair the R79 or R81 Front Left Impact Sensor circuits for a short to battery. 
Perform *ORC VERIFICATION TEST - VER 1. 

No »Go To 3 

YELLOW 
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3. CHECK THE R79 AND R81 FRONT LEFT IMPACT SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Measure the resistance of the (R79) Front Left Impact Sensor Signal cir
cuit and (R81) Sensor Ground circuit Between the Front Left Impact 
Sensor connector and ground. 

Is the resistance below lOOK ohms? 

Yes »Repair the R79 or R81 Front Left Impact Sensor circuits for 
a short to ground. 
Perform *ORC VERIFICATION TEST - VER 1. 

No » Go To 4 IEIIOR·FROIT 
.aPlCT·LEFT 

4. CHECK THE (R79, R8l) FRONT LEFT IMPACT SENSOR CIRCUITS FOR A SHORT TOGETHER 

Connect the Load Tool ORC 8443-25 Adaptor to the Occupant Restraint 
Control Module connectors. 
Measure the resistance between the {R79} Front Left Impact Sensor 
Signal and (R81) Sensor Ground circuits at the Front Left Impact Sen
sor connector. 

Is the resistance below lOOK ohms? 

Yes »Repair the (R79, R81) Front Left Impact Sensor circuits 
shorted together. 
Perform *ORC VERIFICATION TEST - VER 1. 

No »Go To 5 
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5. CHECK THE (R81) FRONT LEFT IMPACT SENSOR GROUND CIRCUIT FOR AN OPEN OR HIGH 
RESISTANCE 

Measure the resistance of the (R81) Front Left Impact Sensor Ground 
circuit between the Front Left Impact Sensor connector and the Load 
Tool ORC 8443-25 Adaptor 24 way cavity 9. 

Is the resistance below 1 ohm? 

Yes »Go To 6 

No »Repair the (R81) Front Left Impact Sensor Ground circuit 
for an open or high resistance. 
Perform "'ORC VERIFICATION TEST - VER 1. 

1 eeeeee II 
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6. CHECK THE R79 FRONT LEFT IMPACT SENSOR CIRCUIT FOR AN OPEN OR HIGH RESISTANCE 

Measure the resistance of the (R79) Front Left Impact Sensor Signal 
circuit between the Front Left Impact Sensor connector and the Load 
Tool ORC Adaptor 24 way cavity 10. 

Is the resistance below 1 ohm? 

Yes »Go To 7 

No »Repair the (R79) Front Left Impact Sensor Signal circuit for 
an open or high resistance. 
Perform "'ORC VERIFICATION TEST - VER 1. 
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7. CHECK OPERATION OF THE FRONT LEFT IMPACT SENSOR 

Replace the Front Left Impact Sensor. 
Reconnect the vehicle body harness to the impact sensor. 
Remove any special tools or jumper wires and reconnect all previously disconnected components - except the Bat
tery. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
Connect the scan tool to the Data Link Connector use the most current software available. 
Use the scan tool and erase the stored codes in all airbag system modules. 
Turn the Ignition Off, and wait 15 seconds before turning the Ignition On. 
Wait one minute, and read active codes and if there are none present read the stored codes. 

Did the active Front Left Impact Sensor DTC return? 

Yes »Go To 8 

No »Repair is complete. 
Perform *ORC VERIFICATION TEST - VER 1. 

8. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 

9. TEST FOR AN INTERMITTENT CONDITION 

With the scan tool, record and erase all DTC from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent. pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 

WARNING: To avoid serious or fatal injury, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select the appropriate symptom from Symptom List 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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For a complete wiring diagram Refer to Section aw . 
• When Monitored: 

The Occupant Restraint Controller (ORC) continuously communicates with the Front Right Impact Sensor over 
the sensor signal circuit. The sensor communication and on board diagnostics are powered by the ORC signal. 

• Set Condition: 
This code will set, if the ORC and the Front Right Impact Sensor do not establish and maintain valid data 
communications. 

Possible Causes 

(RBO) SIGNAL CIRCUIT SHORTED TO BATTERY 

(R80) SIGNAL CIRCUIT SHORTED TO GROUND 

(R80, R82) FRONT RIGHT IMPACT SENSOR CIRCUITS SHORTED TOGETHER 

(R82) FRONT RIGHT IMPACT SENSOR GROUND CIRCUIT OPEN 

(RBO) FRONT RIGHT IMPACT SENSOR SIGNAL CIRCUIT OPEN 

ORC, FRONT RIGHT IMPACT SENSOR 

Diagnostic Test 

1. VERIFY THAT DTC U0171-LOST COMMUNICATION W/UP-FRONT RIGHT SATELLITE ACCELERATION 
SENSOR IS ACTIVE 

NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the scan tool, read ORC DTC. 

Does the scan tool display active: U0171 .. LOST COMMUNICATION WIUP-FRONT RIGHT SATELLITE 
ACCELERATION SENSOR? 

Yes »Go To 2 

No »Go To 9 

2. CHECK THE (RaO, R82) FRONT RIGHT IMPACT SENSOR SIGNAL AND GROUND CIRCUITS FOR A 
SHORT TO BATTERY 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 
Disconnect the Front Right Impact Sensor connector. 
Disconnect the ORC connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then 
reconnect the battery. 

YEllOW 

Measure the voltage of the R80 Front Right Impact Sensor Signal circuit 
and R82 Sensor Ground circuit between the Front Right Impact Sensor 
connector and ground. 

Is there any voltage present? 

Yes » 

WARNING: To avoid serious or fatal injury, turn the ignition off, dis
connect the battery and wait two minutes before proceeding. 

IEUOA.fROIT 
IIPACT-RIIHT 

Repair the R80 and R82 Front Right Impact Sensor circuits for a short to battery. 
Perform ·ORC VERIFICATION TEST .. VER 1. 

No »Go To 3 
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3. CHECK THE (R80) FRONT RIGHT IMPACT SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Measure the resistance of the A80 Front Right Impact Sensor Signal 
circuit and R82 Sensor Ground circuit between the Front Right Impact 
Sensor connector and ground. 

Is the resistance below 100K ohms? 

Yes »Repair the R80 and R82 Front Right Impact Sensor Signal 
circuit for a short to ground. 
Perform *ORC VERIFICATION TEST - VER 1. 

No »Go To 4 

4. CHECK THE (R80, R82) FRONT RIGHT IMPACT SENSOR CIRCUITS FOR A SHORT TOGETHER 

Connect the Load Tool ORC Adaptor 8443-25 to the Occupant Control 
Module connector. 
Measure the resistance between the (R80) Front Right Impact Sensor 
Signal and (A82) Sensor Ground circuits at the Front Right Impact Sen
sor connector. 

Is the resistance below 100K ohms? 

Yes »Repair the (R80, R82) Front Right Impact Sensor circuits 
shorted together. 
Perform "'ORC VERIFICATION TEST - VER 1. 

No » Go To 5 IEIIOR.,IO IT 
IIPACT·RIGHT 
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5. CHECK THE (R82) FRONT RIGHT IMPACT SENSOR GROUND CIRCUIT FOR AN OPEN OR HIGH 
RESISTANCE 

Measure the resistance of the (RB2) Front Right Impact Sensor Ground 
circuit between the Front Right Impact Sensor connector and the Load 
Tool ORC Adaptor 24 way cavity 11. 

Is the resistance below 1 ohm? 

Yes »Go To 6 

No »Repair the (R82) Front Right Impact Sensor circuit for an 
open or high resistance. 
Perform *ORC VERIFICATION TEST - VEA 1. 
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6. CHECK THE (RSO) FRONT RIGHT IMPACT SENSOR CIRCUIT FOR AN OPEN OR HIGH RESISTANCE 

Measure the resistance of the (RBO) Front Right Impact Sensor Signal 
circuit between the Front Right Impact Sensor connector and the Load 
Tool ORC Adaptor 24 way cavity 12. 

Is the resistance below 1 ohm? 

Yes »Go To 7 

No »Repair the (RBO) Front Right Impact Sensor Signal circuit 
for an open or high resistance. 
Perform *ORC VERIFICATION TEST - VEA 1. 
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7. CHECK OPERATION 'OF THE FRONT RIGHT' IMPACT SENSOR 

Replace the Front Right Impact Sensor. 
Reconnect the vehicle body harness to the impact sensor. 
Remove any special tools or jumper wires and reconnect all previously disconnected components - except the Bat
tery. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
Connect the scan tool to the Data Link Connector - use the most current software available. 
Use the scan tool and erase the stored codes in all airbag system modules. 
Turn the Ignition Off, and wait 15 seconds before turning the Ignition On. 
Wait one minute, and read active codes and if there are none present read the stored codes. 

Did the active Front Right Impact Sensor DTC return? 

Yes »Go To 8 

No »Repair is complete. 
Perform *ORC VERIFICATION TEST - VER 1. 

8. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Instructions. 
Perform ·ORC VERIFICATION TEST - VER 1. 

9. TEST FOR AN INTERMITTENT CONDITION 

With the scan tool, record and erase all DTC from all Airbag modules. 
I 

If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal inlury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 

WARNING: To avoid serious or fatal injury, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select the appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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For a complete wiring diagram Refer to Section aw . 
• When Monitored: 

The Occupant Restraint Controller (ORC) continuously communicates with the Left Side Impact Sensor 1 over 
the sensor signal circuit. The sensor communication and on board diagnostics ,are powered by the ORC signal . 

• Set Condition: 
This code will set, if the ORC and the Left Side Impact Sensor 1 do not establish and maintain valid data 
communications. 

Possible Causes 

(R13) SIGNAL CIRCUIT SHORTED TO BATTERY 

(R13) SIGNAL CIRCUIT SHORTED TO GROUND 

(R13, R15) LEFT SIDE IMPACT SENSOR 1 CIRCUITS SHORTED TOGETHER 

(R15) LEFT SIDE IMPACT SENSOR 1 GROUND CIRCUIT OPEN 

(R13) LEFT SIDE IMPACT SENSOR 1 SIGNAL CIRCUIT OPEN 

ORC, LEFT SIDE IMPACT SENSOR 1 

Diagnostic Test 

1. VERIFY THAT DTC U0172·LOST COMMUNICATION W/LEFT SIDE SATELLITE ACCELERATION SENSOR 1 
IS ACTIVE 

NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the scan tool, read ORC DTC. 

Does the scan tool display active: U0172-LOST COMMUNICATION WILEFT SIDE IMPACT SENSOR 1? 

Yes »Go To 2 

No »Go To 9 

2. CHECK THE (R13, R1S) LEFT SIDE IMPACT SENSOR 1 SIGNAL AND GROUND CIRCUITS FOR A SHORT 
TO BATTERY 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Left Side Impact Sensor 1 connector. 
Disconnect the ORC connectors. 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
Measure the voltage of the (R13) Left Side Impact Sensor 1 Signal cir
cuit and (R15) Sensor Ground circuit at the Left Side Impact Sensor 1 
connector and ground. 

Is there any voltage present? 

Yes » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Repair the R13 or R15 Left Side Impact Sensor 1 circuits 
for a short to battery. 
Perform *ORC VERIFICATION TEST - VER 1. 

No »Go To 3 
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3. CHECK THE (R13) LEFT SIDE IMPACT SENSOR 1 SIGNAL CIRCUIT FOR A SHORT TO GROUND 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Measure the resistance of the (R13) Left Side Impact Sensor 1 Signal 
circuit between the Left Side Impact Sensor 1 connector and ground. 

Is the resistance below 100K ohms? 

Yes »Repair the (R13) Left Side Impact Sensor 1 Signal circuit 
for a short to ground. 
Perform *ORC VERIFICATION TEST - VER 1. 

No »Go To 4 
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4. CHECK THE (R13, R15) LEFT SIDE IMPACT SENSOR CIRCUITS FOR A SHORT TOGETHER 

Connect the Load Tool ORC 8443-25 Adaptor to the Occupant Control 
Module connector. 
Measure the resistance between the (R13) Left Side Impact Sensor 1 
Signal and (R15) Sensor Ground circuits at the Left Side Impact Sensor 
1 connector. 

Is the resistance below 100K ohms? 

Yes »Repair the (R13, R15) Left Side Impact Sensor 1 circuits 
shorted together. 
Perform *ORC VERIFICATION TEST - VER 1. 
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5. CHECK THE (R1S) LEFT SIDE IMPACT SENSOR 1 GROUND CIRCUIT FOR AN OPEN OR HIGH 
RESISTANCE 

Measure the resistance of the (R1S) Left Side Impact Sensor 1 Ground 
circuit between the Left Side Impact Sensor 1 connector and the Load 
Tool ORC 8443-25 Adaptor 32 way cavity 29. 

Is the resistance below 1 ohm? 

Yes »Go To 6 

No »Repair the (R15) Left Side Impact Sensor 1 Ground circuit 
for an open or high resistance. 
Perform *ORC VERrFICATION TEST - VER 1. 
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6. CHECK THE (R13) LEFT SIDE IMPACT SENSOR 1 CIRCUIT FOR AN OPEN OR HIGH RESISTANCE 

Measure the resistance of the (R13) Left Side Impact Sensor 1 Signal 
circuit between the Left Side Impact Sensor 1 connector and the Load 
Tool ORC 8443-25 Adaptor 32 way cavity 30. 

Is the resistance below 1 ohm? 

Yes »Go To 7 

No »Repair the (R13) Left Side Impact Sensor 1 Signal circuit 
for an open or high resistance. 
Perform *ORC VERIFICATION TEST - VER 1. 
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7. CHECK OPERATION OF THE LEFT SIDE IMPACT SENSOR 1 

Replace the Left Side Impact Sensor 1. 
Reconnect the vehicle body harness to the impact sensor. 
Remove any special tools or jumper wires and reconnect aU previously disconnected components - except the Bat
tery. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
Connect the scan tool to the Data Link Connector - use the most current software available. 
Use the scan tool and erase the stored codes in all airbag system modules. 
Turn the Ignition Off, and wait 15 seconds before turning the Ignition On. 
Wait one minute, and read active codes and if there are none present read the stored codes. 

Did the active Left Side Impact Sensor 1 DTC return? 

Yes »Go To 8 

No »Repair is complete. 
Perform *ORC VERIFICATION TEST - VER 1. 

8. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Instructions. 
Perform ·ORC VERIFICATION TEST - VER 1. 

9. TEST FOR AN INTERMITTENT CONDITION 

With the scan tool, record and erase all DTC from aU Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 

WARNING: To avoid serious or fatal injury, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE OTC present? 

Yes »Select the appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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For a complete wiring diagram Refer to Section aw . 
• When Monitored: 

The Occupant Restraint Controller (ORC) continuously communicates with the Right Side Impact Sensor 1 
over the sensor signal circuit. The sensor communication and on board diagnostics are powered by the ORC 
signal. 

• Set Condition: 
This code will set, if the ORC and the Right Side Impact Sensor 1 do not establish and maintain valid data 
communications. 

Possible Causes 

(R14) SIGNAL CIRCUIT SHORTED TO BATTERY 

(R14) SIGNAL CIRCUIT SHORTED TO GROUND 

(R14, R16) RIGHT SIDE IMPACT SENSOR 1 CIRCUITS SHORTED TOGETHER 

(R16) RIGHT SIDE IMPACT SENSOR 1 GROUND CIRCUIT OPEN 

(R14) RIGHT SIDE IMPACT SENSOR 1 SIGNAL CIRCUIT OPEN 

ORC, RIGHT SIDE IMPACT SENSOR 1 

Diagnostic Test 

1 . VERIFY THAT DTC U0175-LOST COMMUNICATION W/RIGHT SIDE SATELLITE ACCELERATION SENSOR 
1 

NOTE: Ensure the battery is fully charged. 
Turn the ignition on. 
With the scan tool, read ORC DTC. 

Does the scan tool display active: U0175-LOST COMMUNICATION W/RIGHT SIDE SATELLITE ACCELER .. 
ATION SENSOR 1? 

Yes »Go To 2 

No »Go To 9 

2. CHECK THE (R14) RIGHT SIDE IMPACT SENSOR 1 SIGNAL AND (R16) RIGHT SIDE IMPACT SENSOR 1 
GROUND CIRCUITS FOR A SHORT TO BATTERY 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Disconnect the Right Side Impact Sensor 1 connector. 
Disconnect the ORC connectors. 

WARNING: To avoid serious or fatal injury, turn the ignition on, 
then reconnect the battery. 
Measure the voltage of the (R14) Right Side Impact Sensor 1 Signal 
circuit and (R16) Right Side Impact Sensor 1 Ground circuit at the Right 
Side Impact Sensor 1 connector and ground. 

Is there any voltage present? 

Yes » 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 

Repair the (R14, R16) Right Side Impact Sensor 1 circuits 
for a short to battery. 
Perform *ORC VERIFICATION TEST - VER 1. 

No »Go To 3 
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3. CHECK THE (R14) RIGHT SIDE IMPACT SENSOR 1 SIGNAL CIRCUIT FOR A SHORT TO GROUND 

WARNING: To avoid serious or fatal injury, turn the ignition off, 
disconnect the battery and wait two minutes before proceeding. 
Measure the resistance of the (R14) Right Side Impact Sensor 1 Signal 
circuit between the Right Side Impact Sensor 1 connector and ground. 

Is the resistance below 100K ohms? 

Yes »Repair the (R14) Right Side Impact Sensor 1 Signal circuit 
for a short to ground. 
Perform *ORC VERIFICATION TEST - VER 1. 

No »Go To 4 

4. CHECK THE (R14, R16) RIGHT SIDE IMPACT SENSOR CIRCUITS FOR A SHORT TOGETHER 

Connect the Load Tool ORC 8443-25 Adaptor to the Occupant Control 
Module connector. 
Measure the resistance between the (R14) Right Side Impact Sensor 1 
Signal and (R16) Sensor Ground circuits at the Right Side Impact Sen
sor 1 connector. 

Is the resistance below lOOK ohms? 

Yes »Repair the (R14, R16) Right Side Impact Sensor 1 circuits 
shorted together. 
Perform *ORC VERIFICATION TEST - VER 1. 

No »Go To 5 
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5. CHECK THE (R16) RIGHT SIDE IMPACT SENSOR 1 GROUND CIRCUIT FOR AN OPEN OR HIGH 
RESISTANCE 

Measure the resistance of the (R16) Right Side Impact Sensor 1 
Ground circuit between the Right Side Impact Sensor 1 connector and 
the Load Tool ORC 8443-25 Adaptor 32 way cavity 28. 

Is the resistance below 1 ohm? 

Yes »Go To 6 

No » Repair the (R16) Right Side Impact Sensor 1 Ground circuit 
for an open or high resistance. 
Perform *ORC VERIFICATION TEST - VER 1. 
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6. CHECK THE (R14) RIGHT SIDE IMPACT SENSOR 1 CIRCUIT FOR AN OPEN OR HIGH RESISTANCE 

Measure the resistance of the (R14) Right Side Impact Sensor 1 Signal 
circuit between the Right Side Impact Sensor 1 connector and the Load 
Tool ORC Adaptor 32 way cavity 27. 

Is the resistance below 1 ohm? 

Ves »Go To 7 

No »Repair the (R14) Right Side Impact Sensor 1 Signal circuit 
for an open or high resistance. 
Perform *ORC VERIFICATION TEST - VER 1. SENIOR· 
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7. CHECK OPERATION OF THE RIGHT SIDE IMPACT SENSOR 1 

Replace the Right Side Impact Sensor 1. 
Reconnect the vehicle body harness to the impact sensor. ' 
Remove any special tools or jumper wires and reconnect all previously disconnected components - except the Bat
tery. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
Connect the scan tool to the Data Link Connector - use the most current software available. 
Use the scan tool and erase the stored codes in all airbag system modules. 
Turn the Ignition Off, and wait 15 seconds before turning the Ignition On. 
Wait one minute, and read active codes and if there are none present read the stored codes. 

Did the active Right Side Impact Sensor 1 DTC return? 

Yes »Go To 8 

No »Repair is complete. 
Perform *ORC VERIFICATION TEST - VER 1. 

8. REPLACE THE OCCUPANT RESTRAINT CONTROLLER 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 

WARNING: If the airbag control module is dropped at any time, it must be replaced. Failure to take the 
proper precautions could result in accidental airbag deployment and serious or fatal injury. 

If there are no possible causes remaining, view repair. 

Repair 
Replace the Occupant Restraint Controller in accordance with Service Instructions. 
Perform *ORC VERIFICATION TEST - VER 1. 

9. TEST FOR AN INTERMITTENT CONDITION 

With the scan tool, record and erase all DTC from all Airbag modules. 
If any ACTIVE codes are present they must be resolved before diagnosing any stored codes. 

WARNING: To avoid serious or fatal injury, turn the ignition off, disconnect the battery and wait two minutes 
before proceeding. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Look for chafed, pierced, pinched, or partially broken wires and broken, bent, pushed out, spread, corroded, or con
taminated terminals. 
The following additional checks may assist you in identifying a possible intermittent problem. 
Reconnect any disconnected components and harness connector. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the battery. 
With the scan tool monitor active codes as you work through the following steps. 

WARNING: To avoid serious or fatal injury, maintain a safe distance from all airbags while performing the 
following steps. 
Wiggle the wiring harness and connectors of the related airbag circuit or component. 
If only stored codes return continue the test until the problem area has been isolated. 
In the previous steps you have attempted to recreate the conditions responsible for setting active DTC in question. 

Are any ACTIVE DTC present? 

Yes »Select the appropriate symptom from Symptom List. 

No »No problem found at this time. Erase all codes before returning vehicle to customer. 
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U0184-LOST COMMUNICATION WITH RADIO 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0186-LOST COMMUNICATION WITH AUDIO AMPLIFIER 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0195-LOST COMMUNICATION WITH SDARS 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0196-LOST COMMUNICATION WITH VEHICLE ENTERTAINMENT CONTROL 
MODULE 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0197-LOST COMMUNICATION WITH HANDS FREE PHONE MODULE 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 
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U1414-IMPLAUSIBLEIMISSING ECU CONFIGURATION DATA 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
With the ignition on. The ORC on board diagnostics continuously monitors the CAN Bus message from the 
Totally Integrated Power Module (TIPM) containing the ORC Configuration Data. 

• Set Condition: 
This DTC will set if the appropriate CAN Bus message is not received by the ORC. 

Possible Causes 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. TOTALLY INTEGRATED POWER MODULE (TIPM) FAILURE 

Turn the ignition on. 
With the scan tool 1 read TIPM DTC. 

Does the scan tool display any TIPM DTC? 

Yes »Select appropriate symptom from Symptom List. Repair all TIPM active DTC and before diagnosing the 
ORC DTC. 

No »Replace the Totally Integrated Power Module in accordance with the Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 
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U1415 .. IMPLAUSIBLEIMISSING VEHICLE CONFIGURATION DATA 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the ignition on. The ORC on board diagnostics loads the ORC Configuration Data from the Totally Inte
grated Power Module (TIPM) CAN Bus message . 

• Set Condition: 
This DTC will set if the CAN Bus message was received but the TIPM information is invalid or corrupt. 

Possible Causes 

TOTALLY INTEGRATED MODULE (TIPM) 

Diagnostic Test 

1. OCCUPANT RESTRAINT CONTROLLER 

Replace the Totally Integrated Power Module (TIPM) 

NOTE: Check connectors· Clean and repair as necessary. 

Yes »Select appropriate symptom from Symptom List. Repair all TIPM active DTC and before diagnosing the 
ORC DTC. 

No »Replace the Totally Integrated Power Module (TIPM) in accordance with the Service Information. 
Perform *ORC VERIFICATION TEST - VER 1. 
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*ORC VERIFICATION TEST - VER 1 
For a complete wiring diagram Refer to Section 8W. 

1. ORC VERIFICATION TEST - VER 1 

1. Remove any special tools or jumper wires and reconnect all previously disconnected components - except the 
Battery. 

WARNING: To avoid serious or fatal injury, turn the ignition on, then reconnect the baHery. 
2. Connect the scan tool to the Data Link Connector - use the most current software available. 
3. With the scan tool to erase stored DTC in all airbag system modules. 
4. Turn the ignition off, and wait 15 seconds, then turn the ignition on. 
5. Wait one minute, and read active codes and if there are none present read the stored codes. 
6. Note: If equipped with Airbag On - Off switch, read the DTC in all switch positions. 
7. Note: Read the DTC in all airbag system related modules. 
8. If the scan tool shows any active or stored codes, return to the Table of Contents and follow path specified for 
that trouble code. If no active or stored codes are present, the repair is complete. 

Are any DTC present or is the original condition still present? 

Yes »Repair is not complete, refer to appropriate symptom list. 

No »Repair is complete. 
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RESTRAINTS 
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RESTRAINTS 

DESCRIPTION 
An occupant restraint system is standard factory-installed safety equipment on this vehicle. Available occupant 
restraints for this vehicle include both active and passive types. Active restraints are those which require the vehicle 
occupants to take some action to employ, such as fastening a seat belt; while passive restraints require no action 
by the vehicle occupants to be employed. 

ACTIVE RESTRAINTS 
The active restraints for this vehicle include: 

• Child Restraint Anchors - All standard cab vehicles are equipped with two, fixed-position, child seat upper 
tether anchors that are integral to the upper cab back panel reinforcement and concealed behind individual 
trim cover and bezel units that are integral to the cab back trim panel. All vehicles with rear seats are equipped 
with three child seat upper tether anchor straps that are secured to the upper cab back panel reinforcement, 
behind the upright rear seat back. Two lower anchors are also provided for the front outboard seating position 
of standard cabs (except light-duty DR 1500), and for each rear outboard seating position on quad cabs. Mega 
cabs have lower anchors provided for all three rear seating positions. These lower anchors are accessed from 
the front of the seat where the seat back meets the seat cushion. The child seat tether and lower anchors for 
the front seat are deleted on quad cab and mega cab vehicles. The lower anchors for the front seat are 
deleted on standard cab light-duty DR 1500 vehicles . 

• Front Seat Belts - Both outboard front seating positions are equipped with three-point seat belt systems 
employing a lower B-pillar mounted inertia latch-type emergency locking retractor, height-adjustable upper 
B-pillar mounted turning loops, a fixed lower seat belt anchor secured to the lower B-pillar (standard cab) or 
floor panel adjacent to the B-pillar (quad cab), and a traveling end-release seat belt buckle secured to the 
inboard seat track. The driver side retractor for standard cabs includes an electrically actuated seat belt ten
sion reducer. Except for the driver side front seat, the retractors for all vehicles are also switchable from an 
emergency locking retractor to an automatic locking retractor for compatibility with child seats. The front seat 
belt buckle for the driver side of all vehicles includes an integral seat belt switch that detects whether its seat 
belt has been fastened. The center front seating position for standard cabs is also equipped with a three-point 
seat belt employing a floor panel mounted inertia latch-type retractor, a routing bracket and bezel near the top 
of the cab back panel, and two fixed end-release buckles secured to the center seat cushion frame. The center 
front seating position for quad cab and mega cab vehicle is equipped with a fixed lap belt and an end-release 
buckle secured to the center seat cushion frame . 

• Rear Seat Belts - On all vehicles equipped with rear seats, each rear seating position is equipped with a 
three-point seat belt system. The outboard seating position belts employ lower rear pillar mounted inertia latch
type emergency locking retractors, a fixed position upper C-pillar mounted turning loop (quad cab) or height
adjustable upper C-pillar mounted turning loops (mega cab), and a fixed lower seat belt anchor secured to the 
lower C-pillar. The quad cab rear seat center seating position belt has a rear floor panel mounted inertia latch
type emergency locking retractor and a routing bracket and bezel on the top of the cab back panel. while the 
mega cab rear seat center position retractor and a routing bracket and bezel are mounted to the rear seat 
back panel. A fixed end-release buckle unit for the quad cab right outboard seating position is integral to the 
center retractor mounting bracket on the rear floor panel. The end-release buckle units for the quad cab center 
and left outboard seating positions are individually secured to the rear floor panel on vehicles with the standard 
equipment rear bench seat, or secured with the rear seat mounting hardware on vehicles with the optional 
60/40 split rear bench seat. The rear seat retractors for all vehicles are also switchable from an emergency 
locking retractor to an automatic locking retractor for compatibility with child seats. 
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PASSIVE RESTRAINTS 

The passive restraints available for this vehicle include 
the following: 

• Dual Front Airbags - Multistage driver and front 
passenger airbags are used in this vehicle. This 
airbag system consists of passive, inflatable, 
Supplemental Restraint System (SRS) compo
nents and vehicles with this equipment can be 
readily identified by the SRS • AIRBAG logo 
molded into the driver airbag trim cover in the 
center of the steering wheel and also into the 
passenger airbag door on the top of the instru
ment panel above the glove box. Vehicles with 
the airbag system can also be identified by the 
airbag indicator, which will illuminate in the Elec
troMechanical Instrument Cluster (EMIC) (also 
known as the Cab Compartment Node/CCN) for 
about six seconds as a bulb test each time the 
ignition switch is turned to the ON position. On 
light-duty DR 1500 only, a pyrotechnic-type seat 
belt tensioner is also integral to the front out
board seat belt retractors to work in conjunction 
with the dual front airbags . 
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• Side Curtain Airbags - Optional side curtain airbags are available for this vehicle when it is also equipped 
with dual front airbags. This airbag system consists of passive, inflatable, SRS components and vehicles with 
this equipment can be readily identified by a molded identification trim button with the SRS - AIRBAG logo 
located on the headliner above each 8-pillar. 
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The SRS includes the following major components, which are described in further detail elsewhere in this service 
information: 

• Airbag Indicator - The airbag indicator is integral to the ElectroMechanical Instrument Cluster (EMIC) (also 
known as the Cab Compartment Node/CCN), which is located on the instrument panel in front of the driver. 

• Clockspring - The clockspring is located near the top of the steering column, directly beneath the steering 
wheel. 

• Driver Airbag (3) - The driver airbag is located in the center of the steering wheel, beneath the driver airbag 
trim cover. 

• Driver Knee Blocker - The driver knee blocker is a structural unit secured to the instrument panel directly 
behind the instrument panel steering column opening cover. 

• Front Impact Sensor (1) - Two front impact sensors are used on vehicles equipped with dual front airbags, 
one left side and one right side. One sensor is located on the back side of each end of the lower radiator 
support crossmember. 

• Occupant Restraint Controller (4) - The Occupant Restraint Controller (ORC) is located on a mount on the 
floor panel transmission tunnel below the center section of the front seat, or under the center floor console, as 
the vehicle is equipped. 

• Passenger Airbag (2) - The passenger airbag is located in the instrument panel, beneath the passenger air
bag door on the top of the instrument panel above the glove box on the passenger side of the vehicle. 

• Passenger Airbag On/Off Switch - Standard cab vehicles (except light-duty DR 1500) with dual front airbags 
are equipped with a passenger airbag onloff switch, which is located in the lower right corner of the instrument 
panel center bezel. 

• Passenger Knee Blocker - The passenger knee blocker is a structural reinforcement that is integral to and 
concealed within the glove box door. 

• Seat Belt Tensioner (5) - On light-duty DR 1500 only, a seat belt tensioner is integral to both front outboard 
seat belt retractor units on vehicles equipped with dual front airbags. The seat belt retractor and tensioner units 
are secured to the right and left inner B-pillars and concealed beneath the lower B-pillar trim. 

• Side Curtain Airbag (7) - In vehicles equipped with this option, a side curtain airbag is secured to each inside 
roof side rail above the headliner, and extends from the A-pillar to near the cab back panel. 

• Side Impact Sensor (6) - Two side impact sensors are used on vehicles equipped with the optional side cur
tain airbags, one left side and one right side. One sensor is located behind the B-pillar trim within each B-pillar. 
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The ORC and the EMIC each contain a microprocessor and programming that atlow them to communicate with 
each other using the Controller Area Network (CAN) data bus. This method of communication is used by the ORC 
for control of the airbag indicator in the EMIC. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULESI 
COMMUNICATION - DESCRIPTION). 

Hard wired circuitry connects the SRS components to each other through the electrical system of the vehicle. These 
hard wired circuits are integral to several wire harnesses, which are routed throughout the vehicle and retained by 
many different methods. These circuits may be connected to each other, to the vehicle electrical system, and to the 
SRS components through the use of a combination of soldered splices, splice block connectors, and many different 
types of wire harness terminal connectors and insulators. Refer to the appropriate wiring information. The wiring 
information includes wiring diagrams, proper wire and connector repair procedures, further details on wire harness 
routing and retention, as well as pin-out and location views for the various wire harness connectors, splices and 
grounds. 

OPERATION 

ACTIVE RESTRAINTS 
The primary passenger restraints in this or any other vehicle are the standard equipment factory-installed seat belts 
and child restraint anchors. Seat belts and child restraint anchors are referred to as an active restraint because the 
vehicle occupants are required to physically fasten and properly adjust these restraints in order to benefit from them. 

PASSIVE RESTRAINTS 
The passive restraints are referred to as a Supplemental Restraint System (SRS) because they were designed and 
are intended to enhance the protection for the occupants of the vehicle only when used in conjunction with the seat 
belts. They are referred to as passive restraints because the vehicle occupants are not required to do anything to 
make them operate; however, the vehicle occupants must be wearing their seat belts in order to obtain the maxi
mum safety benefit from the factory-installed SRS components. 

The SRS electrical circuits are continuously monitored and controlled by a microprocessor and software contained 
within the Occupant Restraint Controller (ORC). An airbag indicator in the ElectroMechanical Instrument Cluster 
(EMIC) (also known as the Cab Compartment Node/CCN) illuminates for about six seconds as a bulb test each time 
the ignition switch is turned to the ON or START positions. Following the bulb test, the airbag indicator is turned ON 
or OFF by the ORC to indicate the status of the SRS. If the airbag indicator comes ON at any time other than 
during the bulb test, it indicates that there is a problem in the SRS electrical circuits. Such a problem may cause 
airbags not to deploy when required, or to deploy when not required. 

Deployment of the SRS components depends upon the angle and severity of an impact. Deployment is not based 
upon vehicle speed; rather, deployment is based upon the rate of deceleration as measured by the forces of gravity 
(G force) upon the impact sensors. When an impact is severe enough, the microprocessor in the ORC signals the 
inflator of the appropriate airbag units to deploy their airbag cushions. The outboard front seat belt retractor ten
sioners are provided with a deployment signal by the ORC in conjunction with the front airbags. 

During a frontal vehicle impact, the knee blockers work in concert with properly fastened and adjusted seat belts to 
restrain both the driver and the right front seat passenger in the proper position for an airbag deployment. The knee 
blockers also absorb and distribute the crash energy from the driver and the right front seat passenger to the struc
ture of the instrument panel. The seat belt tensioners remove the slack from the outboard front seat belts to provide 
further assurance that the driver and right front seat passenger are properly positioned and restrained for an airbag 
deployment. 

Typically, the vehicle occupants recall more about the events preceding and following a collision than they do of an 
airbag deployment itself. This is because the airbag deployment and deflation occur very rapidly. In a typical 48 
kilometer-per-hour (30 mile-per-hour) barrier impact, from the moment of impact until the airbags are fully inflated 
takes about 40 milliseconds. Within one to two seconds from the moment of impact, the airbags are almost entirely 
deflated. The times cited for these events are approximations, which apply only to a barrier impact at the given 
speed. Actual times will vary somewhat, depending upon the vehicle speed, impact angle, severity of the impact, 
and the type of collision. 

When the ORC monitors a problem in any of the SRS circuits or components, including the seat belt tensioners, it 
stores a fault code or Diagnostic Trouble Code (DTC) in its memory circuit and sends an electronic message to the 
EMIC to turn ON the airbag indicator. The hard wired circuits between components related to the SRS may be 
diagnosed using conventional diagnostic tools and procedures. Refer to the appropriate wiring information. The wir
ing information includes wiring diagrams, proper wire and connector repair procedures, details of wire harness rout-
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ing and retention, connector pin-out information and location views for the various wire harness connectors, splices 
and grounds. 

However, conventional diagnostic methods will not prove conclusive in the diagnosis of the SRS or the electronic 
controls or communication between other modules and devices that provide features of the SRS. The most reliable, 
efficient, and accurate means to diagnose the SRS or the electronic controls and communication related to SRS 
operation, as well as the retrieval or erasure of a DTC requires the use of a diagnostic scan tool. Refer to the 
appropriate diagnostic information. 

WARNING 

WARNINGS - RESTRAINT SYSTEM 

WARNING: To avoid serious or fatal injury on vehicles equipped with the Supplemental Restraint System 
(SRS), never attempt to repair the electrically conductive circuits or wiring components related to the SRS. 
Such repairs can compromise the conductivity and current carrying capacity of those critical electrical cir
cuits, which may cause SRS components not to deploy when required, or to deploy when not required. Any 
wire harness containing broken, cut, burned or otherwise damaged electrically conductive SRS wiring, ter
minals or connector components must be removed and replaced with an entire new wire harness. Only 
minor cuts or abrasions of wire and terminal insulation where the conductive material has not been dam
aged, or connector insulators where the integrity of the latching and locking mechanisms have not been 
compromised may be repaired using appropriate methods. 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, before performing any weld
ing operations disconnect and isolate the battery negative (ground) cable and disconnect all wire harness 
connectors from the Occupant Restraint Controller (ORC). Failure to take the proper precautions could 
result in accidental airbag deployment and other possible damage to the Supplemental Restraint System 
(SRS) circuits and components. 

WARNING: To avoid serious or fatal injury, do not attempt to dismantle an airbag unit or tamper with its 
inflator. Do not puncture, incinerate, or bring into contact with electricity. Do not store at temperatures 
exceeding 93° C (200° F). An airbag inflator unit may contain sodium azide and potassium nitrate. These 
materials are poisonous and extremely flammable. Contact with acid, water, or heavy metals may produce 
harmful and irritating gases (sodium hydroxide is formed in the presence of moisture) or combustible com
pounds. An airbag inflator unit may also contain a gas canister pressurized to over 17.24 kPa (2500 psi). 

WARNING: To avoid serious or fatal injury when handling a seat belt tensioner retractor, proper care should 
be exercised to keep fingers out from under the retractor cover and away from the seat belt webbing where 
it exits from the retractor cover. 



DR --------------------- RESTRAINTS 80 - 255 

WARNING: To avoid serious or fatal injury, replace all Supplemental Restraint System (SRS) components 
only with parts specified in the DaimlerChrysler Mopar® Parts Catalog. Substitute parts may appear inter
changeable, but internal differences may result in inferior occupant protection. 

WARNING: To avoid serious or fatal injury, the fasteners, screws, and bolts originally used for the Supple
mental Restraint System (SRS) components must never be replaced with any substitutes. These fasteners 
have special coatings and are specifically designed for the SRS. Any time a new fastener is needed, replace 
it with the correct fasteners provided in the service package or specified in the DaimlerChrysler Mopar® 
Parts Catalog. 

WARNING: To avoid serious or fatal injury when a steering column has an airbag unit attached, never place 
the column on the floor or any other surface with the steering wheel or airbag unit face down. 

DIAGNOSIS AND TESTING 

SUPPLEMENTAL RESTRAINT SYSTEM 
The hard wired circuits between modules and components related to the Supplemental Restraint System (SRS) may 
be diagnosed using conventional diagnostic tools and procedures. Refer to the appropriate wiring information. The 
wiring information includes wiring diagrams, proper wire and connector repair procedures, details of wire harness 
routing and retention, connector pin-out information and location views for the various wire harness connectors, 
splices and grounds. 

However. conventional diagnostic methods will not prove conclusive in the diagnosis of the SRS or the electronic 
controls or communication between other modules and devices that provide features of the SRS. The most reliable, 
effiCient, and accurate means to diagnose the SRS or the electronic controls and communication related to SRS 
operation, as well as the retrieval or erasure of a DTC requires the use of a diagnostic scan tool. Refer to the 
appropriate diagnostic information. 

In addition to a diagnostic scan tool that contains the latest version of the proper diagnostic software, certain diag
nostic procedures for the SRS may require the use of the SRS Load Tool special tool along with the appropriate 
Load Tool Jumpers and Adapters. Refer to the appropriate diagnostic information. 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

STANDARD PROCEDURE 

HANDLING NON-DEPLOYED SUPPLEMENTAL RES-rRAINTS 
At no time should any source of electricity be permitted near the inflator on the back of a non-deployed airbag or 
seat belt tensioner. When carrying a non-deployed airbag, the trim cover or airbag cushion side of the unit should 
be pointed away from the body to minimize injury in the event of an accidental deployment. If the airbag unit is 
placed on a bench or any other surface, the trim cover or airbag cushion side of the unit should be face up to 
minimize movement in the event of an accidental deployment. 

When handling a non-deployed seat belt tensioner, take proper care to keep fingers out from under the retractor 
cover and away from the seat belt webbing where it exits from the retractor cover. In addition, the Supplemental 
Restraint System (SRS) should be disarmed whenever any steering wheel, steering column, seat belt tensioner, 
airbag, impact sensor, or instrument panel components require diagnosis or service. Failure to observe this warning 
could result in accidental airbag deployment and possible personal injury. 

All damaged, ineffective or non-deployed airbags and seat belt tensioners which are replaced on vehicles are to be 
handled and disposed of properly_ If an airbag or seat belt tensioner unit is ineffective or damaged and non-de~ 
ployed, refer to the Hazardous Substance Control System for information regarding the potentially hazardous prop
erties of the subject component and the proper safe handling procedures. Then dispose of all non-deployed and 
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deployed airbags and seat belt tensioners in a manner consistent with state, provincial, local and federal regula
tions. 

SUPPLEMENTAL RESTRAINT STORAGE 
Airbags and seat belt tensioners must be stored in their original, special container until they are used for service. 
Also, they must be stored in a clean, dry environment; away from sources of extreme heat, sparks, and high elec
trical energy. Always place or store any airbag on a surface with its trim cover or airbag cushion side facing up, to 
minimize movement in case of an accidental deployment. 

SERVICE AFTER A SUPPLEMENTAL RESTRAINT DEPLOYMENT 
Any vehicle which is to be returned to use following a Supplemental Restraint System (SRS) component deploy
ment, must have the deployed restraints replaced. In addition, if the driver airbag has been deployed, the clock
spring must be replaced. If the passenger airbag is deployed, the passenger airbag door must be replaced. The 
seat belt tensioners are deployed by the same signal that deploys the driver and passenger airbags and must also 
be replaced if either front airbag has been deployed. If a side curtain airbag has been deployed, the complete air
bag unit, the headliner, as well as the upper A, B, and C-pillar trim must be replaced. These components are not 
intended for reuse and will be damaged or weakened as a result of a SRS component deployment, which mayor 
may not be obvious during a visual inspection. 

On vehicles with an optional sunroof, the sunroof drain tubes and hoses must be closely inspected following a side 
curtain airbag deployment. It is also critical that the mounting surfaces and mounting brackets for the Occupant 
Restraint Controller (ORC), side impact sensors, and front impact sensors be closely inspected and restored to their 
original conditions following any vehicle impact damage. Because the ORC and each impact sensor are used by the 
SRS to monitor or confirm the direction and severity of a vehicle impact, improper orientation or insecure fastening 
of these components may cause airbags not to deploy when required, or to deploy when not required. 

Never attempt to repair the electrically conductive circuits or wiring components related to the SRS. Such repairs 
can compromise the conductivity and current carrying capacity of those critical electrical circuits, which may cause 
SRS components not to deploy when required, or to deploy when not required. Any wire harness containing broken, 
cut, burned or otherwise damaged electrically conductive SRS wiring, terminals or connector components must be 
removed and replaced with an entire new wire harness. Only minor cuts or abrasions of wire and terminal insulation 
where the conductive material has not been damaged, or connector insulators where the integrity of the latching and 
locking mechanisms have not been compromised may be repaired using appropriate methods. 

All other vehicle components should be closely inspected following any SRS component deployment, but are to be 
replaced only as required by the extent of the visible damage incurred. 

AIRBAG SQUIB STATUS 
Multistage airbags with multiple initiators (squibs) must be checked to determine that all squibs were used during 
the deployment event. The driver and passenger airbags in this vehicle are deployed by electrical signals generated 
by the Occupant Restraint Controlier (ORC) through the driver or passenger squib 1 and squib 2 circuits to the two 
initiators in the airbag inflators. Typically, both initiators are used and all potentially hazardous chemicals are burned 
during an airbag deployment event. However, it is possible for only one initiator to be used due to an airbag system 
fault; therefore, it is always necessary to confirm that both initiators have been used in order to avoid the improper 
handling or disposal of potentially live pyrotechnic or hazardous materials. The following procedure should be per
formed using a diagnostic scan tool to verify the status of both airbag squibs before either deployed airbag is 
removed from the vehicle for disposal. 

CAUTION: Deployed front airbags having two initiators (squibs) in the airbag inflator mayor may not have 
live pyrotechnic material within the inflator. Do not dispose of these airl:lags unless you are certain of com
plete deployment. Refer to the Hazardous Substance Control System for information regarding the poten
tially hazardous properties of the subject component and the proper safe handling procedures. Then 
dispose of all non-deployed and deployed airbags and seat belt tensioners in a manner consistent with 
state, prOVincial, local and federal regulations. 

1. Be certain that the diagnostic scan tool contains the latest version of the proper diagnostic software. Connect the 
scan tool to the 16-way Data Link Connector (OLe). The OLC is located on the driver side lower edge of the 
instrument panel, outboard of the steering column. 

2. Turn the ignition switch to the ON position. 



DR --------------------- RESTRAINTS 80 .. 257 

3. Using the scan tool, read and record the active (current) Diagnostic Trouble Code (DTC) data. 

Using the active DTC information, refer to the Airbag Squib Status table to determine the status of both driver and 
passenger airbag squibs. 

CIS: 

AIRBAG SQUIB STATUS 

CONDITIONS 

AND the stored DTC minutes for both Driver or 
Passenger squibs are within 15 minutes of each 

;,:-OrIpru~~ng~e3rr~S§(q~uiiiibJ221 other 
open 

Driver or Passenger Squib 1 AND the stored DTC minutes for Driver or 
open Passenger Squib 2 open is GREATER than the 
Driver or Passenger Squib 2 stored DTC minutes for Driver or Passenger 
open Squib 1 by 15 minutes or more 

Driver or Passenger Squib 1 AND the stored DTC minutes for Driver or 
open Passenger Squib 1 open is GREATER than the 

I-D-r-iv-e-r -o-r -P-as-s-e-n-ge-r-S-q-u-ib-2---! stored DTC minutes for Driver or Passenger 
open Squib 2 by 15 minutes or more 

Squib 1 
open 

Driver or Passenger Squib 2 
open 

AND Driver or Passenger Squib 2 open is NOT 
an active code 

AND Driver or Passenger Squib 1 open is NOT 
an active code 

SQUIB STATUS 

Both Squib 1 and 2 were 
used. 

Squib 1 was used; Squib 2 is 
live. 

Squib 1 is live; Squib 2 was 
used. 

Squib 1 was used; Squib 2 is 
live. 

Squib 1 is live; Squib 2 was 
used. 

NOTE: If none of the Driver or Passenger Squib 1 or 2 open are active codes, the status of the airbag 
squibs is unknown. In this case the airbag should be handled and disposed of as if the squibs were both 
live. 

CLEANUP PROCEDURE 
Following a Supplemental Restraint System (SRS) 
component deployment, the vehicle interior will contain 
a powdery residue. This residue consists primarily of 
harmless particulate by-products of the small pyro
technic charge that initiates the propellant used to 
deploy a SRS component. However. this residue may 
also contain traces of sodium hydroxide powder, a 
chemical by-product of the propellant material that is 
used to generate the inert gas that inflates the airbag. 
Since sodium hydroxide powder can irritate the skin, 
eyes. nose. or throat, be certain to wear safety 
glasses. rubber gloves, and a long-sleeved shirt dur
ing cleanup. 

WARNING: To avoid serious or fatal injury, if you experience skin irritation during cleanup, run cool water 
over the affected area. Also, it you experience irritation of the nose or throat, exit the vehicle for fresh air 
until the irritation ceases. If irritation continues, see a physician. 
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1. Begin the cleanup by using a vacuum cleaner to 
remove any residual powder from the vehicle inte
rior. Clean from outside the vehicle and work your 
way inside, so that you avoid kneeling or sitting on 
a non-cleaned area. 

2. Be certain to vacuum the heater and air condition
ing outlets as well. Run the heater and air condi
tioner blower on the lowest speed setting and 
vacuum any powder expelled from the outlets. 

CAUTION: Deployed front airbags having two initi
ators (squibs) in the airbag inflator mayor may 
not have live pyrotechnic material within the infla
tor. Do not dispose of these airbags unless you 
are certain of complete deployment. Refer to AIR
BAG SQUIB STATUS. All damaged, ineffective, or 
non-deployed Supplemental Restraint System (SRS) components which are replaced on vehicles are to be 
handled and disposed of properly. If an airbag or seat belt tensioner unit is ineffective or damaged and 
non-deployed, refer to the Hazardous Substance Control System for information regarding the potentially 
hazardous properties of the subject component and the proper safe handling procedures. Then dispose of 
all non-deployed and deployed airbags and seat belt tensioners in a manner consistent with state, provin
cial, local and federal regulations. 

3. Next, remove the deployed SRS components from the vehicle. Refer to the appropriate service removal proce
dures. 

4. You may need to vacuum the interior of the vehicle a second time to recover all of the powder. 

SUPPLEMENTAL RESTRAINTS VERIFICATION TEST 

NOTE: The following procedure should be performed using a diagnostic scan tool to verify proper Supple
mental Restraint System (SRS) operation following the service or replacement of any SRS component. Refer 
to the appropriate diagnostic procedures. 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

1. During the following test, the battery negative cable 
remains disconnected and isolated, as it was dur
ing the Supplemental Restraint System (SRS) com
ponent removal and installation procedures. 

2. Be certain that the diagnostic scan tool contains 
the latest version of the proper diagnostic software. 
Connect the scan tool to the 16-way Data Link 
Connector (DLC) (3). The DLC is located on the 
driver side lower edge of the instrument panel (1). 
outboard of the steering column. 

3. Turn the ignition switch to the ON position and exit 
the vehicle with the scan tool. 

4. Check to be certain that nobody is in the vehicle, 
then reconnect the battery negative cable. 

5. Using the scan tool, read and record the active 
(current) Diagnostic Trouble Code (DTC) data. 

81352afb 
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6. Next, use the scan tool to read and record any stored (historical) DTC data. 

7. If any DTC is found in Step 5 or Step 6, refer to the appropriate diagnostic information. 

8. Use the scan tool to erase the stored DTC data. If any problems remain. the stored DTC data will not erase. 
Refer to the appropriate diagnostic information to diagnose any stored DTC that will not erase. If the stored DTC 
information is successfully erased, go to Step 9. 

9. Turn the ignition switch to the OFF position for about 15 seconds, and then back to the ON position. Observe the 
airbag indicator in the instrument cluster. It should illuminate for six to eight seconds, and then go out. This 
indicates that the SRS is functioning normally and that the repairs are complete. If the airbag indicator fails to 
light, or lights and stays ON, there is still an active SRS fault or malfunction. Refer to the appropriate diagnostic 
information to diagnose the problem. 

SPECIFICATIONS 

RESrRAINT SYSTEMS 

TORQUE SPECIFICATIONS 

DESCRIPTION 

Child Restraint Tether 
Strap Mounting Screw 

Clockspring Mounting 
Screws 

Steering Column Shroud 
Mounting Screws 

Tilt Steering Column 
Actuator Knob Mounting 

Screw 

Side Curtain Airbag 
Mounting Screws 

Side Curtain Airbag Front 
Tether Retainer Mounting 

Screw 

Side Curtain Airbag Rear 
Tether Retainer Mounting 

Screw 

Driver Airbag Inflator 
Mounting Nut 

Driver Airbag Mounting 
Screws 

Front Impact Sensor 
Mounting Screw 

Side Impact Sensor 
Mounting Nut 

Occupant Restraint 
Controller Mounting Nuts 

Passenger Airbag OnlOff 
Switch Mounting Screws 

Passenger Airbag Lower 
Bracket Mounting Screws 

Front Center Seat 8elt, 
Center 8uckle or Center 

Anchor Buckle Lower 
Anchor Mounting Screw 

N·m Ft. Lbs. In. Lbs. 

14 10 -

2 - 20 

2 - 20 

2 - 20 

6 - 50 

6 - 55 

6 - 55 

7 - 65 

10 - 90 

10 - 90 

8 - 70 

10 7 -

2 - 17 

6 - 55 

40 29 -
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DESCRIPTION N·m Ft. Lbs. In. Lbs. 
Front Outboard Seat Belt 25 18 -

Buckle Lower Anchor 
Mounting Screw 

Quad Cab Rear Seat Belt 40 29 -
Center and Left Outboard 

Buckle Lower Anchor 
Mounting Screws 

Quad Cab Rear Seat Belt 40 29 -
Center Anchor Buckle and 

Right Outboard Buckle 
Lower Anchor Bracket 

Mounting Screws 

Mega Cab Rear Seat Belt 23 17 -
Center and Left Outboard 

Buckle Lower Anchor 
Bracket Mounting Nut 

Mega Cab Rear Seat Belt 23 17 -
Center Anchor and Right 
Outboard Buckle Lower 

Anchor Bracket Mounting 
Nut 

Mega Cab Rear Seat Rear 47 35 
Mounting Bracket 
Mounting Screw 

Mega Cab Rear Seat 5 - 44 
Hinge Stabilizer Bracket 

Mounting Screws 

Standard Cab Front 40 29 
Center Seat Belt Retractor 
Lower Bracket Mounting 

Screws 

Standard Cab Front 20 15 -
Center Seat Belt Bracket 

Mounting Screws 

Front Outboard Seat Belt 12 - 105 
Retractor Upper Bracket 

Mounting Screw 

Front Outboard Seat Belt 39 29 -
Retractor Lower Bracket 

Mounting Screw 

Front Outboard Seat Belt 39 29 -
Turning Loop Mounting 

Screw 

Front Outboard Seat Belt 39 29 -
Lower Anchor Mounting 

Screw 

Quad Cab Rear Center 40 29 -
Seat Belt Retractor Lower 
Bracket Mounting Screw 

Quad Cab Rear Center 20 15 -
Seat Belt Bracket 
Mounting Screws 
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DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Mega Cab Rear Center 60 44 -
Seat Belt Retractor Lower 
Bracket Mounting Screw 

Mega Cab Rear Center 60 44 -
Seat Belt Bracket 
Mounting Screws 

Mega Cab Rear Center 5 - 44 
Seat Belt Bezel Mounting 

Screws 

Mega Cab Rear Center 40 29 -
Seat Belt Lower Anchor 

Mounting Screw 

Rear Outboard Seat Belt 39 29 -
Retractor Lower Bracket 

Mounting Screw 

Rear Outboard Seat Belt 39 29 -
Turning Loop Mounting 

Screw 

Rear Outboard Seat Belt 39 29 -
Lower Anchor Mounting 

Screw 

Turning Loop Height 39 29 -
Adjuster Mounting Screws 
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SPECIAL TOOLS 

RESTRAINT SYSTEMS 

SRS Load Tool No. 8443 or 8443A 

Jumper No. 8443-1 

8171ac1ge 

8171ad79 

Jumper No. 8443-8 

8171aab3 

Jumper No. 8443-19 
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Adapter No. 8443-25 
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CHILD RESTRAINT ANCHOR 

DESCRIPTION 

Except for the light-duty DR 1500, this vehicle is equipped with a Lower Anchors and Tether for CHildren, or LATCH 
child restraint anchorage system. The LATCH system provides for the installation of suitable child restraints in cer
tain seating positions without using the standard equipment seat belt provided for that seating position. 

Standard cab vehicles are equipped with a fixed-position child restraint upper tether anchor for the front center and 
outboard seating positions (2): and, except light-duty DR 1500, child restraint lower anchors for the front outboard 
seating position (1). 

80ebedeb 

Quad cab vehicles are equipped with a fixed-position child restraint upper tether anchor strap for the rear center and 
both rear outboard seating positions (2), and child restraint lower anchors for both rear outboard seating positions 
(1). All front seat child restraint anchors are deleted on quad cabs. 
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Mega cab vehicles are also equipped with a fixed-position child restraint upper tether anchor strap for the rear cen
ter and both rear outboard seating positions (2), but have child restraint lower anchors for all three rear seating 
positions (1). As on quad cabs. all front seat child restraint anchors are deleted on mega cab vehicles. 

The two upper tether anchors (3) for standard cabs 
are integral to the upper cab back panel reinforcement 
and are concealed behind individual trim cover and 
bezel units (1) that are integral to the cab back trim 
panel (2). These upper tether anchors cannot be 
adjusted or repaired and, if ineffective or damaged, 
they must be replaced as a unit with the upper cab 
back panel reinforcement. The upper tether anchor 
trim covers and bezels are serviced as a unit with the 
cab back trim panel. 

The three upper tether anchor straps (1) for quad cab 
and mega cab vehicles are secured to the upper cab 
back panel (2) reinforcement with screws (3). These 
anchor straps are concealed behind the upright rear 
seat back. The upper tether anchor straps are avail
able for individual service replacement. 

8Od4bd79 
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The lower anchors (2) for all vehicles (except light
duty DR 1500 standard cab) are integral to their 
respective front or rear seat cushion frame. Round 
markers (3) with an imprinted child seat icon on the 
standard cab front seat back trim cover helps identify 
the anchor locations for that application because they 
may be otherwise difficult to see with the seat back in 
the upright position. These lower anchors are each 
constructed from round steel bar stock that is formed 
into a U-shape, then securely welded at each end to 
the seat cushion frame. They are each accessed from 
the front of their respective seats, at each side where 
the seat back meets the seat cushion. These lower 
anchors cannot be adjusted or repaired and, if ineffec
tive or damaged, they must be replaced as a unit with 
the seat cushion frame. 

On quad cab or mega cab vehicles, if the rear seat 
lower anchors (2) have been bent or broken as a 
result of a vehicle collision, the latch for the affected 
rear seat cushion frame unit must also be replaced. 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

OPERATION 
See the owner's manual in the vehicle glove box for more information on the proper use of all of the factory-installed 
child restraint anchors. 
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REMOVAL 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

NOTE: The following procedure applies only to the rear seat upper child tether straps used on quad cab 
vehicles. The child restraint anchors used in other vehicles and locations are integral to other components 
and cannot be serviced separately. 

1. Remove the rear seat from the vehicle. (Refer to 
23 - BODY/SEATS/SEAT - REAR - REMOVAL). 

2. Remove the screw (3) that secures the child tether 
strap (1) to the upper cab back panel (2) reinforce
ment. 

3. Remove the child tether strap from the upper cab 
back panel reinforcement. 

INSTALLATION 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

NOTE: The following procedure applies only to the rear seat upper child tether straps used on quad cab 
vehicles. The child restraint anchors used in other vehicles and locations are integral to other components 
and cannot be serviced separately. 
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1. Position the child tether strap (1) onto the cab back 
panel (2) upper reinforcement. 

2. Instan and tighten the screw (3) that secures the 
child tether strap to the upper cab back panel rein
forcement. Tighten the screw to 14 N·m (10ft. 
Ibs.). 

3. Reinstall the rear seat into the vehicle. (Refer to 23 
- BODY/SEATS/SEAT - REAR INSTALLATION). 
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CLOCKSPRING 

DESCRIPTION 
The clockspring assembly is located near the top of 
the steering column behind the steering wheel. Two 
mounting tabs (6) with round holes integral to the 
sides of the case are secured by two screws onto the 
mUlti-function switch mounting housing. For vehicles 
equipped with the Electronic Stability Program (ESP) 
the clockspring also includes an integral, internal 
Steering Angle Sensor (SAS) that is serviced as a unit 
with the clockspring. 

The clockspring consists of a flat, round molded plas
tic case (4) with a stubby tail that hangs below the 
steering column. Within the plastic case is a spool-like 
molded plastic rotor with a large exposed hub. The 
upper surface of the rotor hub has a large center hole, 
an engagement dowel (5), two short pigtail wires with 
connectors (1), and two connector receptacles (3) that 
face toward the steering wheel. 

80 - 269 

Service replacement clocksprings are shipped pre-centered and with a molded plastic locking pin (2) that snaps into 
a receptacle on the rotor and is engaged with tabs on the upper surface of the Clockspring case. The locking pin 
secures the centered clockspring rotor to the clockspring case during shipment and handling, but must be removed 
from the clockspring after it is installed on the steering column. (Refer to 8 - ELECTRfCAURESTRAINTS/CLOCK
SPRING - STANDARD PROCEDURE - CLOCKSPRING CENTERING). 

The lower surface of the case (1) facing toward the 
instrument panel includes a locating tab (2) that is 
engaged by a locating pin on the multi-function switch 
mounting housing, two integral connector receptacles 
(5) and, on clocksprings with a SAS, an additional 
applied connector (4) with a short pigtail wire on the 
lower end, outboard of the two integral connector 
receptacles. The lower surface of the rotor hub also 
has a molded plastic turn signal cancel cam with two 
lobes (3) that is integral to the rotor. 

Within the plastic case and wound around the rotor 
spool is a long ribbon-like tape that consists of several 
thin copper wire leads sandwiched between two thin 
plastic membranes. The outer end of the tape termi
nates at the connector receptacles that face the instru
ment panel, while the inner end of the tape terminates 
at the pigtail wires and connector receptacles on the 
hub of the clockspring rotor that face the steering 
wheel. 

The clockspring cannot be repaired. If damaged, ineffective or if the driver airbag has been deployed, the clock
spring must be replaced. 
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OPERATION 
The clockspring is a mechanical electrical circuit component that is used to provide continuous electrical continuity 
between the fixed instrument panel wire harness and the electrical components mounted on or in the rotating steer
ing wheel. On this vehicle the rotating electrical components include the driver airbag, the horn switch, the speed 
control switches, and the remote radio switches, if the vehicle is so equipped. The clockspring case is positioned 
and secured to the multi-function switch mounting housing near the top of the steering column. The connector 
receptacles on the tail of the fixed clockspring case connect the clockspring to the vehicle electrical system through 
two take outs with connectors from the instrument panel wire harness. 

The clockspring rotor is movable and is keyed by an engagement dowel that is molded onto the rotor hub between 
two fins that are cast into the lower surface of the steering wheel armature. A yellow rubber boot is installed over the 
engagement dowel to eliminate contact noise between the dowel and the steering wheel. The two lobes on the turn 
signal cancel cam on the lower surface of the clockspring rotor hub contact a turn signal cancel actuator of the 
multi-function switch to provide automatic turn signal cancellation. 

Two short, yellow-sleeved pigtail wires on the upper surface of the clockspring rotor connect the clockspring to the 
multistage driver airbag, while a steering wheel wire harness connects the two connector receptacles on the upper 
surface of the clockspring rotor to the horn switch feed pigtail wire connector and, if the vehicle is so equipped, to 
the optional speed control and remote radio switches on the steering wheel. 

Like the clockspring in a timepiece, the c!ockspring tape has travel limits and can be damaged by being wound too 
tightly during full stop-to-stop steering wheel rotation. To prevent this from occurring, the clockspring is centered 
when it is installed on the steering column. Centering the clockspring indexes the c!ockspring tape to the movable 
steering components so that the tape can operate within its designed travel limits. However, if the clockspring is 
removed from the steering column or if the steering shaft is disconnected from the steering gear, the clockspring 
spool can change position relative to the movable steering components. The clockspring must be re-centered fol
lowing completion of this service or the tape may be damaged. 

Service replacement clocksprings are shipped pre-centered and with a plastic locking pin installed. This locking pin 
should not be removed until the clockspring has been installed on the steering column. If the locking pin is removed 
before the clockspring is installed on a steering column, the clockspring centering procedure must be performed. 
(Refer to 8 - ELECTRICAURESTRAINTS/CLOCKSPRING - STANDARD PROCEDURE - CLOCKSPRING CEN
TERING). 

The clockspring as well as the hard wired inputs and outputs of the clockspring may be diagnosed using conven
tional diagnostic tools and procedures. Refer to the appropriate wiring information. However, on vehicles equipped 
with Electronic Stability Program (ESP) conventional diagnostic methods will not prove conclusive in the diagnosis of 
the Steering Angle Sensor (SAS) within the clockspring or the electronic controls or communication between other 
modules and devices that provide features of the ESP. The most reliable, efficient, and accurate means to diagnose 
the SAS or the electronic controls and communication related to ESP operation requires the use of a diagnostic 
scan tool. Refer to the appropriate diagnostic information. 

STANDARD PROCEDURE 

CLOCKSPRING CENTERING 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

NOTE: Before starting this procedure, be certain to turn the steering wheel until the front wheels are in the 
straight-ahead position. 
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1. Place the front wheels in the straight-ahead posi
tion. 

2. Remove the clockspring from the steering column. 
(Refer to 8 - ELECTRICAURESTRAINTS/CLOCK
SPRING - REMOVAL). 

3. Rotate the clockspring rotor (7) clockwise to the 
end of its travel. Do not apply excessive torque. 

4. From the end of the clockwise travel, rotate the 
rotor about two and one-half turns counterclock
wise. The engagement dowel (5) should end up at 
the bottom, and the airbag pigtail wires (1) and 
connector receptacles (3) should be at the top. 
Turn the rotor slightly clockwise or counterclock
wise as necessary so that the slots for the clock
spring locking pin (2) are in alignment. 

5. The clockspring is now centered. Secure the clock-
spring rotor to the clockspring case to maintain 81651689 

clockspring centering until it is reinstalled on the 
steering column. 

6. The front wheels should still be in the straight-ahead position. Reinstall the clockspring onto the steering column. 
(Refer to 8 - ELECTRICAURESTRAINTS/CLOCKSPRING - INSTALLATION). 

REMOVAL 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

NOTE: Before starting this procedure, be certain to turn the steering wheel until the front wheels are in the 
straight-ahead position. 

1. Place the front wheels in the straight ahead posi
tion. 

2. Disconnect and isolate the battery negative cable. 

3. Remove the driver airbag from the steering wheel. 
(Refer to 8 - ELECTRICAURESTRAINTS/DRIVER 
AIRBAG - REMOVAL). 

4. Disconnect the steering wheel wire harness con
nectors from the upper clockspring connector 
receptacles. 

CAUTION: Be certain that the screws that secure 
the steering wheel puller to the steering wheel are 
fully engaged in the steering wheel armature with
out passing through the steering wheel and dam
aging the clockspring. 

5. Remove the steering wheel from the steering col
umn. (Refer to 19 - STEERING/COLUMN/STEER
ING WHEEL - REMOVAL). 

816102d1 

6. Remove the steering column opening cover from the instrument panel. (Refer to 23 - BODY/INSTRUMENT PAN
EUSTEERING COLUMN OPENING COVER - REMOVAL). 
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7. Remove the screw (2) that secures the tilt steering column knob (1) and remove it from the tilt actuator (3) on the 
left side of the column. 

S. From below the steering column, remove the two 
outboard screws that secure the upper column 
shroud (1) to the lower shroud (3). 

9. Using hand pressure, push gently inward on both 
sides of the upper shroud above the parting line of 
the lower shroud to release the snap features that 
secure the two shroud halves to each other. 

10. Remove the upper shroud from the lower shroud 
and the steering column. 

11. Remove the one center screw that secures the 
lower shroud to the steering column (4). 

12. Remove the lower shroud from the steering col
umn. 

13. Disconnect the two instrument panel wire harness 
connectors from the two connector receptacles 
located below the steering column on the back of 
the clockspring housing. 

14. On vehicles equipped with Electronic Stability Pro
8120d803 

gram (ESP), disconnect the instrument panel wire harness connector from the applied connector for the Steer
ing Angle Sensor (SAS) located below the steering column on the back of the clockspring housing. 

15. Remove the two screws (2) that secure the clock-
spring (4) to the multi-function switch mounting 
housing on the steering column (3). 

16. Remove the clockspring from the multi-function 
switch mounting housing. The clockspring cannot 
be repaired. It must be replaced if ineffective or 
damaged, or if the driver airbag has been 
deployed. 

17. If the removed clockspring is to be reused, be 
certain to secure the clockspring rotor to the 
clockspring case to maintain clockspring centering 
until it is reinstalled on the steering column. If 
clockspring centering is not maintained, the clock
spring must be centered again before it is rein
stalled. (Refer to 8 - ELECTRICAURESTRAINTS/ 
CLOCKSPRING - STANDARD PROCEDURE -
CLOCKSPRING CENTERING). 

INSTALLATION 

81660351 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capaCitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 
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CAUTION: If the clockspring is not properly centered in relation to the steering wheel, steering shaft and 
steering gear, it may be damaged. (Refer to 8 - ELECTRICAURESTRAINTS/CLOCKSPRING - STANDARD 
PROCEDURE - CLOCKSPRING CENTERING). Service replacement clocksprings are shipped pre-centered 
and with a locking pin installed. This locking pin should not be removed until the clockspring has been 
installed on the steering column. If the locking pin is removed before the clockspring is installed on a steer
ing column, the clockspring centering procedure must be performed. 

NOTE: Before starting this procedure, be certain that the front wheels are still in the straight-ahead position. 

1. While holding the centered clockspring rotor and 
case stationary in relation to each other, or with the 
plastiC locking pin (1) installed, carefully slide the 
c10ckspring down over the steering column (3) 
upper shaft. 

2. Align and seat the hole in the locating tab on the 
clockspring case over the locating pin on the multi
function switch mounting housing. 

3. Install and tighten the two screws (2) that secure 
the clockspring to the multi-function switch mount
ing housing. Tighten the screws to 2 N·m (20 in. 
Ibs.). 

4. Reconnect the two instrument panel wire harness 
connectors to the two connector receptacles 
located below the steering column on the back of 
the clockspring housing. 

5. On vehicles equipped with the Electronic Stability 81660351 

Program (ESP), reconnect the instrument panel 
wire harness connector to the applied connector for the Steering Angle Sensor (SAS) located below the steering 
column on the back of the clockspring housing. 

6. Position the lower shroud (3) onto the steering col
umn (4). 

7. From below the steering column, install and tighten 
the one center screw that secures the lower shroud 
to the steering column. Tighten the screw to 2 N·m 
(20 in. Ibs.). 

8. Position the upper shroud (1) onto the steering col
umn over the lower shroud. If the vehicle is 
equipped with an automatic transmission, be cer
tain to engage the gearshift lever gap hider into the 
opening in the right side of both shroud halves. 

9. Align the snap features on the upper shroud with 
the receptacles on the lower shroud and apply 
hand pressure to snap them together. 

10. Install and tighten the two outboard screws that 
secure the upper shroud to the lower shroud. 
Tighten the screws to 2 N·m (20 in. Ibs.). 

8120d603 
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11. Position the tilt steering column knob (1) onto the 
tilt adjuster actuator (3) on the left side of the 
steering column, then install and tighten the screw 
(2) to secure the knob to the actuator. Tighten the 
screw to 2 N·m (20 in. Ibs.). 

12. Reinstall the steering column opening cover onto 
the instrument panel. (Refer to 23 - BODY/IN
STRUMENT PANEUSTEERING COLUMN OPEN
ING COVER - INSTALLATION). 

13. If a new clockspring has been installed, remove 
the plastic locking pin that is securing the clock
spring rotor to the clockspring case to maintain 
clockspring centering. 

NOTE: When reinstalling the steering wheel, be 
certain to index the engagement dowel on the 
upper surface of the clockspring rotor between the 
two fins cast into the lower surface of the steering 
wheel armature hub. 

816102d1 

14. Reinstall the steering wheel onto the steering column. (Refer to 19 - STEERING/COLUMN/STEERING WHEEL 
- INSTALLATION). 

15. Reconnect the steering wheel wire harness connectors to the upper clockspring connector receptacles. Be cer
tain that the steering wheel wire harness is routed between the steering wheel back trim cover and the steering 
wheel armature. 

16. Reinstall the driver airbag onto the steering wheel. (Refer to 8 - ELECTRICAURESTRAINTS/DRIVER AIRBAG 
- INSTALLATION). 

17. Reconnect the battery negative cable. 
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AIR BAG-SIDE CURTAIN 

DESCRIPTION 
Optional side curtain airbags are available for this 
vehicle when it is also equipped with dual front air
bags. These airbags are passive, inflatable, Supple-
mental Restraint System (SRS) components, and 
vehicles with this equipment can be readily identified 
by a molded identification trim button with the SRS -
AIRBAG logo located on the headliner above each 
A-pillar (standard cab), or above each B-pillar (quad 
cab and mega cab). This system is designed to 
reduce injuries to the vehicle occupants in the event of 
a side impact collision. 

Vehicles equipped with side curtain airbags have two 
individually controlled curtain airbag units. These air
bag units are concealed and mounted above the 
headliner where they are each secured to one of the 
roof side rails (5). Each folded airbag cushion is con
tained within a fabric wrap (8) that extends along the 
roof rail from the A-pillar (6) at the front of the vehicle 
to the pUlar at the rear of the vehicle. The channel is 
initially secured during installation with plastic push-in 
fasteners to the roof rail. 

A long tether (7) extends down the A-pillar from the 
front of the airbag cushion, where it is retained to the 
pillar with plastic push-in routing clips and it is secured 
to the base of the A-pillar near the belt line with a 
screw. Mega cab vehicles also have a rear tether that 
is retained with plastic push-in routing clips and 
secured to the C-pillar near the back of the cab with a 
screw. 

80960299 

The hybrid-type inflator (3) for each airbag is secured to the roof rail at the rear of the airbag unit behind the B-pillar 
(standard cab) or C-pillar (quad cab and mega cab), and is connected to the airbag cushion by a long tubular man
ifold (4). The entire assembly is secured to several spring nuts spaced along the inside of the roof rail with screws. 

A two-wire take out and connector of the body wire harness with a keyed and latched connector insulator (1) on the 
B-pillar (standard cab) or C-pillar (quad cab and mega cab) is connected directly to the connector receptacle of the 
initiator near the back of the airbag inflator. The body wire harness connects each curtain airbag unit to the Occu
pant Restraint Controller (ORC). 

The side curtain airbag unit cannot be adjusted or repaired and must be replaced if deployed, ineffective, or in any 
way damaged. Once a side curtain airbag has been deployed, the complete airbag unit, the headliner, the upper A, 
B, and C-pillar trim, and all other visibly damaged components must be replaced. 

OPERATION 
Each side curtain airbag is deployed individually by an electrical signal generated by the Occupant Restraint Con
troller (ORC) to which it is connected through left or right curtain airbag line 1 and line 2 (or squib) circuits. The 
hybrid-type inflator assembly for each airbag contains a small canister of highly compressed inert gas. When the 
ORC sends the proper electrical signal to the airbag inflator, the electrical energy creates enough heat to ignite 
chemical pellets within the inflator. 
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Once ignited, these chemicals burn rapidly and produce the pressure necessary to rupture a containment disk in the 
inert gas canister. The inflator and inert gas canister are sealed and connected to a tubular manifold so that all of 
the released gas is directed into the folded curtain airbag cushion, causing the cushion to inflate. As the airbag 
cushion inflates it will drop down from the roof rail between the edge of the headliner and the side glass/body pillars 
to form a curtain-like cushion to protect the vehicle occupants during a side impact collision. 

The front tethers keep the front portion of the side airbag cushion taut to the side, as does the rear tether for the 
rear portion of the cushion on mega cab vehicles, thus ensuring that the bag will deploy in the proper position. 
Following the airbag deployment, the airbag cushion quickly deflates by venting the inert gas through the loose 
weave of the cushion fabric, and the deflated cushion hangs down loosely from the roof rail. 

Proper diagnosis of the side curtain airbag inflator and the curtain airbag squib circuits requires the use of a diag
nostic scan tool. Refer to the appropriate diagnostic information. 

REMOVAL 

WARNING: To avoid serious or fatal Injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

WARNING: To avoid serious or fatal injury when removing a deployed airbag, rubber gloves, eye protection, 
and a long-Sleeved shirt should be worn. There may be deposits on the airbag unit and other interior sur
faces. In large doses, these deposits may cause irritation to the skin and eyes. 

WARNING: To avoid serious or fatal injury, use extreme care to prevent any foreign material from entering 
the side curtain airbag, or becoming entrapped between the side curtain airbag cushion and the headliner. 
Failure to observe this warning could result in occupant injuries upon airbag deployment. 

NOTE: The following procedure is for replacement of an ineffective or damaged side curtain airbag. If the 
airbag is ineffective or damaged, but not deployed, review the recommended procedures for handling non
deployed supplemental restraints. (Refer to 8 - ELECTRICAURESTRAINTS - STANDARD PROCEDURE -
HANDLING NON-DEPLOYED SUPPLEMENTAL RESTRAINTS). If the side curtain airbag has been deployed, 
review the recommended procedures for service after a supplemental restraint deployment before removing 
the airbag from the vehicle. (Refer to 8 - ELECTRICAURESTRAINTS - STANDARD PROCEDURE - SERVICE 
AFTER A SUPPLEMENTAL RESTRAINT DEPLOYMENT). 

1. Disconnect and isolate the battery negative cable. 
Wait two minutes for the system capacitor to dis
charge before further service. 

2. Remove the headliner from the vehicle. (Refer to 
23 - BODY/INTERIOR/HEADLINER - REMOVAL). 

3. On mega cab vehicles only, remove the screw and 
disengage the two retainers that secure the side 
curtain airbag rear tether to the inner C-pillar near 
the cab back panel. 

4. Remove the screw (6) that secures the side curtain 
airbag front tether retainer (5) to the base of the 
A-pillar near the belt line. 

5. Disengage the two side curtain airbag front tether 
plastic retainer clips (4) from the A-pillar. 

6. Disconnect the body wire harness connector (9) for 
the side curtain airbag from the connector receptacle at the back of the inflator. 

7. Working from front to rear, remove the four (standard cab), five (quad cab) or eight (mega cab) screws (3) that 
secure the side curtain airbag inflator and manifold tube brackets to the spring nuts (2) in the roof rail (1). 
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8. Disengage the three (standard cab), four (quad cab) or six (mega cab) plastic push-in fasteners (8) that secure 
the side curtain airbag to the roof rail. 

9. Remove the side curtain airbag (7) from the vehicle as a unit. 

INSTALLATION 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

WARNING: To avoid serious or fatal injury when removing a deployed airbag, rubber gloves, eye protection, 
and a long-sleeved shirt should be worn. There may be deposits on the airbag unit and other interior sur
faces. In large doses, these deposits may cause irritation to the skin and eyes. 

WARNING: To avoid serious or fatal injury, use extreme care to prevent any foreign material from entering 
the side curtain airbag, or becoming entrapped between the side curtain airbag cushion and the headliner. 
Failure to observe this warning could result in occupant injuries upon airbag deployment. 

NOTE: The following procedure is for replacement of an ineffective or damaged side curtain airbag. If the 
airbag is ineffective or damaged, but not deployed, review the recommended procedures for handling non
deployed supplemental restraints. (Refer to 8 - ELECTRICAURESTRAINTS - STANDARD PROCEDURE -
HANDLING NON-DEPLOYED SUPPLEMENTAL RESTRAINTS). If the side curtain airbag has been deployed, 
review the recommended procedures for service after a supplemental restraint deployment before removing 
the airbag from the vehicle. (Refer to 8 - ELECTRICAURESTRAINTS - STANDARD PROCEDURE - SERVICE 
AFTER A SUPPLEMENTAL RESTRAINT DEPLOYMENT). 

1. Check to be certain that the four (standard cab), 
six (quad cab) or eight (mega cab) spring nuts (2) 
are properly installed in the inner roof rail (1) and 
that they are in good condition. 

2. Position the side curtain airbag (7) into the vehicle 
as a unit. 

3. Working from rear to front, align each of the three 
(standard cab). four (quad cab) or six (mega cab) 
plastic push-in fasteners (8) on the side curtain air
bag with their holes in the inner roof side rail and 
push them straight in until they are fully seated. 

4. Working from rear to front, install and tighten the 
four (standard cab), five (quad cab) or eight (mega 
cab) screws (3) that secure the side curtain airbag 
to the spring nuts in the inner roof rail. Tighten the 
screws to 6 N·m (50 in. Ibs.). 

80d46b5d 

5. Reconnect the body wire harness connector (9) for the side curtain airbag to the connector receptacle at the 
back of the inflator. Be certain that the connector is fully engaged and latched. 

6. Engage the two plastic retainer clips (4) that secure the side curtain airbag front tether to the inner A-pillar. 

7. Install and tighten the screw (6) that secures the front tether retainer (5) to the base of the A-pillar near the belt 
line. Tighten the screw to 6 N·m (55 in. Ibs.). 

8. On mega cab vehicles only, engage the two retainer clips that secure the side curtain airbag rear tether to the 
inner C-pillar near the cab back panel. 

9. On mega cab vehicles only, install and tighten the screw that secures the rear tether retainer to the inner C-pillar 
near the cab back panel. Tighten the screw to 6 N·m (55 in. Ibs.). 

10. Reinstall the headliner into the vehicle. (Refer to 23 - BODY/INTERIOR/HEADLINER - INSTALLATION). 
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11. Do not reconnect the battery negative cable at this time. The Supplemental Restraint System (SRS) verification 
test procedure should be performed following service of any SRS component. (Refer to 8 - ELECTRICAURE
STRAINTS - STANDARD PROCEDURE - VERIFICATION TEST). 
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AIR BAG-DRIVER 

DESCRIPTION 
The color-keyed, injection molded, thermoplastic driver 
airbag protective trim cover (2) is the most visible part 
of the driver airbag. The driver airbag is located in the 
center of the steering wheel (1), where it is secured 
with two screws to the armature of the four-spoke 
steering wheel. All vehicles have a chrome Dodge 
Ram emblem in the center of the trim cover. Con
cealed beneath the driver airbag trim cover are the 
horn switch, the folded airbag cushion, the airbag 
cushion retainer, the airbag housing, the airbag infla
tor, and the retainers that secure the inflator to the air
bag housing. 

The airbag cushion, housing (5), and inflator (3) are 
secured within an integral receptacle molded into the 
back of the trim cover (4). The four vertical walls of 
this receptacle have a total of 12 small windows with 
blocking tabs that are engaged by 12 hook formations 
around the perimeter of the airbag housing. Each 
hook is inserted through one of the windows and the 
blocking tab in each window keeps the hook properly 
engaged with the trim cover, locking the trim cover 
securely into place on the airbag housing. 

The resistive membrane-type horn switch is secured 
with heat stakes to the inside surface of the driver air
bag trim cover, between the trim cover and the folded 
airbag cushion. The horn switch ground pigtail wire 
has an eyelet terminal connector that is captured 
beneath a flanged nut on the upper right inflator 
mounting stud on the back of the housing. The horn 
switch feed pigtail wire has a black, molded plastic 
insulator (1) that is secured by an integral retainer in a 
locator hole near the upper right corner of the airbag 
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housing and is connected to the vehicle electrical system through a dedicated take out and connector of the steer
ing wheel wire harness. Both horn switch wires are routed through an integral notch in the center of the upper edge 
of the airbag housing stamping. 

The airbag used in this vehicle is a multistage, Next Generation-type that complies with revised federal airbag stan
dards to deploy with less force than those used in some prior vehicles. A 71 centimeter (28 inch) diameter, radial 
deploying fabric cushion with internal tethers is used. The airbag inflator is a dual-initiator, non-azide, pyrotechnic
type unit with four mounting studs and is secured to the stamped metal airbag housing by four flanged hex nuts. 
Two keyed and color-coded connector receptacles on the driver airbag inflator connect the two inflator initiators to 
the vehicle electrical system through two yellOW-jacketed, two-wire pigtail harnesses of the clockspring. 

The driver airbag unit cannot be repaired, and must be replaced if deployed, ineffective or in any way damaged. The 
driver airbag trim cover and horn switch unit may be disassembled from the driver airbag unit, and is available for 
separate service replacement. 
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OPERATION 
The multistage driver airbag is deployed by electrical signals generated by the Occupant Restraint Controller (ORC) 
through the driver airbag squib 1 and squib 2 circuits to the two initiators in the airbag inflator. By using two initi
ators, the airbag can be deployed at multiple levels of force. The force level is controlled by the ORC to suit the 
monitored impact conditions by providing one of three delay intervals between the electrical signals provided to the 
two initiators. The longer the delay between these signals, the less forcefully the airbag will deploy. 

When the ORC sends the proper electrical signals to each initiator, the electrical energy generates enough heat to 
initiate a small pyrotechnic charge which, in turn ignites chemical pellets within the inflator. Once ignited, these 
chemical pellets burn rapidly and produce a large quantity of inert gas. The inflator is sealed to the back of the 
airbag housing and a diffuser in the inflator directs all of the inert gas into the airbag cushion, causing the cushion 
to inflate. As the cushion inflates, the driver airbag trim cover will split at predetermined breakout lines, then fold 
back out of the way along with the horn switch unit. Following an airbag deployment, the airbag cushion quickly 
deflates by venting the inert gas towards the instrument panel through vent holes within the fabriC used to construct 
the back (steering wheel side) panel of the airbag cushion. 

Some of the chemicals used to create the inert gas may be considered hazardous while in their solid state before 
they are burned, but they are securely sealed within the airbag inflator. Typically, both initiators are used and all 
potentially hazardous chemicals are burned during an airbag deployment event. However, it is possible for only one 
initiator to be used during a deployment due to an airbag system fault; therefore, it is necessary to always confirm 
that both initiators have been used in order to avoid the improper disposal of potentially live pyrotechnic or hazard
ous materials. (Refer to 8 - ELECTRICAURESTRAINTS - STANDARD PROCEDURE - SERVICE AFTER A SUP
PLEMENTAL RESTRAINT DEPLOYMENT). 

The inert gas that is produced when the chemicals are burned is harmless. However, a small amount of residue 
from the burned chemicals may cause some temporary discomfort if it contacts the skin, eyes, or breathing pas
sages. If skin or eye irritation is noted, rinse the affected area with plenty of cool, clean water. If breathing passages 
are irritated, move to another area where there is plenty of clean, fresh air to breath. If the irritation is not alleviated 
by these actions, contact a phYSician. 

Proper diagnosis of the driver airbag inflator and squib circuits requires the use of a diagnostic scan tool. Refer to 
the appropriate diagnostic information. 

REMOVAL 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service_ This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

WARNING: To avoid serious or fatal injury when removing a deployed airbag, rubber gloves, eye protection, 
and a long-sleeved shirt should be worn. There may be deposits on the airbag cushion and other interior 
surfaces. In large doses, these deposits may cause irritation to the skin and eyes. 

NOTE: The following procedure is for replacement of an ineffective or damaged driver airbag. If the airbag 
is ineffective or damaged, but not deployed, review the recommended procedures for handling non-de
ployed supplemental restraints. (Refer to 8 - ELECTRICAL/RESTRAINTS - STANDARD PROCEDURE - HAN
DLING NON-DEPLOYED SUPPLEMENTAL RESTRAINTS). If the driver airbag has been deployed, review the 
recommended procedures for service after a supplemental restraint deployment before removing the airbag 
from the vehicle. (Refer to 8 - ELECTRICAURESTRAINTS - STANDARD PROCEDURE - SERVICE AFTER A 
SUPPLEMENTAL RESTRAINT DEPLOYMENT). 
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1. Disconnect and isolate the battery negative cable. 
Wait two minutes for the system capacitor to dis
charge before further service. 

2. From the underside of the steering wheel, remove 
the two screws (3) that secure the driver airbag (1) 
to the steering wheel armature (2). 

CAUTION: Do not pull on the horn switch feed pig
tail wire to disengage the connector from the 
driver airbag housing or to disconnect the horn 
switch to steering wheel wire harness connection. 
Improper pulling on this pigtail wire or connection 
can result in damage to the horn switch mem
brane or feed circuit. 

3. Pull the driver airbag (1) away from the steering 
wheel far enough to access the three electrical 
connections on the back of the airbag housing. 

4. Disconnect the steering wheel wire harness con
nector for the horn switch (2) from the horn switch 
feed pigtail wire connector (4), which is located on 
the back of the driver airbag housing. 

CAUTION: Do not pull on the clockspring pigtail 
wires or pry on the connector Insulator to disen
gage the connector from the driver airbag inflator 
connector receptacle. Improper removal of these 
pigtail wires and their connector insulators can 
result in damage to the airbag circuits or connec
tor insulators. 
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5. The clockspring driver airbag pigtail wire connectors (3) are secured by integral latches to the airbag inflator 
connector receptacles, which are located on the back of the driver airbag housing. Depress the latches on each 
side of the connector insulator and pull the insulators straight out from the airbag inflator to disconnect them from 
the connector receptacles. 

6. Remove the driver airbag from the steering wheel. 

7. If the driver airbag has been deployed, the clockspring must be replaced. (Refer to 8 - ELECTRICAURE
STRAINTS/CLOCKSPRING - REMOVAL). 

DISASSEMBLY 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner. 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 



80 - 282 RESTRAINTS --------------------- DR 

WARNING: To avoid serious or fatal injury, service of this unit should be performed only by 
DaimlerChrysler-trained and authorized dealer service technicians. Failure to take the proper precautions or 
to follow the proper procedures could result in accidental, incomplete, or improper airbag deployment and 
possible occupant injuries. 

WARNING: To avoid serious or fatal injury, use extreme care to prevent any foreign material from entering 
the driver airbag, or becoming entrapped between the driver airbag cushion and the driver airbag trim 
cover. Failure to observe this warning could result in occupant injuries upon airbag deployment. 

WARNING: To avoid serious or fatal injury, the driver airbag trim cover must never be painted. Replacement 
trim covers are serviced in the original colors. Paint may change the way in which the material of the trim 
cover responds to an airbag deployment. Failure to observe this warning could result in occupant injuries 
upon airbag deployment. 

NOTE: The following procedures can be used to replace the driver airbag trim cover and horn switch unit 
for service. If the driver airbag is ineffective or deployed, the entire driver airbag, trim cover and horn 
switch must be replaced as a unit. 

1. Disconnect and isolate the battery negative cable. 
Wait two minutes for the system capacitor to dis
charge before further service. 

2. Remove the driver airbag from the steering wheel 
(Refer to 8 - ELECTRICAURESTRAINTS/DRIVER 
AIRBAG - REMOVAL). 

3. Place the driver airbag on a suitable clean and dry 
work surface with the trim cover facing down. If the 
trim cover will be reused, be certain to take the 
proper precautions to prevent the trim cover from 
receiving cosmetic damage during the following 
procedures. 

4. Carefully pry the horn switch feed pigtail wire con
nector (1) away from the back of the driver airbag 
housing (3) far enough to disengage the integral 
connector retainer from th~ locator hole just above 
the upper right inflator mounting stud. 

5. Remove the nut that secures the horn switch 
ground pigtail wire eyelet terminal (2) to the upper right inflator stud on the back of the driver airbag housing. 

6. Remove the horn switch ground pigtail wire eyelet terminal from the upper right inflator stud on the back of the 
driver airbag housing. 

7. Disengage each of the 12 hooks (5 and 6) of the airbag housing from the 12 windows in the vertical walls of the 
trim cover (4), one wall at a time. Start by disengaging the upper wall, then do each of the two side walls, and 
finish with the lower wall. To disengage the hooks, use hand pressure to push the adjacent edge of the airbag 
housing firmly and evenly downward into the trim cover receptacle, while at the same time pushing outward on 
the upper edge of the receptacle wall. 

8. With all of the hooks disengaged, lift the housing, inflator, and cushion as a unit from the receptacle on the back 
of the driver airbag trim cover. 

ASSEMBLY 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg· 
ative (ground) cable, then wait two minutes 10r the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 
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WARNING: To avoid serious or fatal injury, service of this unit should be performed only by 
DaimlerChrysler-trained and authorized dealer service technicians. Failure to take the proper precautions or 
to follow the proper procedures could result in accidental, incomplete, or improper airbag deployment and 
possible occupant injuries. 

WARNING: To avoid serious or fatal injury, use extreme care to prevent any foreign material from entering 
the driver airbag, or becoming entrapped between the driver airbag cushion and the driver airbag trim 
cover. Failure to observe this warning could result in occupant injuries upon airbag deployment. 

WARNING: To avoid serious or fatal injury, the driver airbag trim cover must never be painted. Replacement 
trim covers are serviced in the original colors. Paint may change the way in which the material of the trim 
cover responds to an airbag deployment. Failure to observe this warning could result in occupant injuries 
upon airbag deployment. 

NOTE: The following procedures can be used to replace the driver airbag trim cover and horn switch unit 
for service. If the driver airbag is ineffective or deployed, the entire driver airbag, trim cover and horn 
switch must be replaced as a unit. 

1. Place the driver airbag on a suitable work surface 
with the airbag cushion facing up. 

2. Fold the two flaps (1) of cushion material up 
around the sides and over the top of the airbag 
cushion retainer strap (2). 

3. Position the new driver airbag trim cover over the 
airbag cushion, then push the receptacle of the trim 
cover down evenly over the cushion. Be certain 
that the cushion material flaps remain oriented over 
the cushion retainer strap as they were in Step 2. 

4. Turn the driver airbag and the new driver airbag 
trim cover over as a unit, and place the unit on a 
suitable clean and dry work surface with the airbag 
cushion facing down. Be certain to take the proper 
precautions to prevent the trim cover from receiving 
cosmetic damage during the following procedures. 

5. Be certain that the horn switch feed and ground 
pigtail wires are routed through the clearance notch 
at the top of the airbag housing (3), between the 
housing and the upper vertical wall of the trim 
cover receptacle. 

6. Work around the perimeter of the unit engaging 
each of the 12 hooks (5 and 6) on the driver airbag 
housing through the 12 windows in the walls of the 
trim cover receptacle. 

7. Install the horn switch ground pigtail wire eyelet ter
minal (2) over the upper right inflator stud on the 
back of the driver airbag housing. 

S. Install and tighten the nut that secures the horn 
switch ground pigtail wire eyelet terminal to the 
upper right inflator stud on the back of the driver 
airbag housing. Tighten the nut to 7 N·m (65 in. 
Ibs.). 
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9. Using hand pressure, push the integral retainer of the horn switch feed pigtail wire connector (1) into the locator 
hole just above the upper right inflator mounting stud on the back of the airbag housing. 

10. After the driver airbag has been assembled, try pulling the trim cover and the airbag housing away from each 
other. This action will fully seat the edges of the windows into the cradles of the hooks. 

11. Before reinstalling the airbag onto the steering 
wheel, check that the blocking tab (1) in each of 
the trim cover windows is oriented over the airbag 
housing hook (4) as shown. 

12. Reinstall the driver airbag onto the steering wheel 
(Refer to 8 ELECTRICAURESTRAINTS/ 
DRIVER AIRBAG - INSTALLATION). 

INSTALLATION 

B11cab05 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

WARNING: To avoid serious or fatal injury, use extreme care to prevent any foreign material from entering 
the driver airbag, or becoming entrapped between the driver airbag cushion and the driver airbag trim 
cover. Failure to observe this warning could result in occupant injuries upon airbag deployment. 

WARNING: To avoid serious or fatal injury, the driver airbag trim cover must never be painted. Replacement 
airbags are serviced with trim covers in the original colors. Paint may change the way in which the material 
of the trim cover responds to an airbag deployment. Failure to observe this warning could result in occu
pant injuries upon airbag deployment. 

NOTE: The following procedure is for replacement of an ineffective or damaged driver airbag. If the airbag 
is ineffective or damaged, but not deployed, review the recommended procedures for handling non-de
ployed supplemental restraints. (Refer to 8 - ELECTRICAURESTRAINTS - STANDARD PROCEDURE - HAN
DLING NON-DEPLOYED SUPPLEMENTAL RESTRAINTS). If the driver airbag has been deployed, review the 
recommended procedures for service after a supplemental restraint deployment before removing the airbag 
from the vehicle. (Refer to 8 - ELECTRICAURESTRAINTS .. STANDARD PROCEDURE .. SERVICE AFTER A 
SUPPLEMENTAL RESTRAINT DEPLOYMENT). 
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1. Position the driver airbag (1) close enough to the 
steering wheel to reconnect the three electrical 
connections on the back of the airbag housing. 

2. When installing the driver airbag, reconnect the two 
clockspring driver airbag pigtail wire connectors (3) 
to the airbag inflator connector receptacles by 
pressing straight in on the connector. Be certain to 
engage each keyed and color-coded connector to 
the matching connector receptacle. You can be cer
tain that each connector is fully engaged in its 
receptacle by listening carefully for a distinct, audi
ble click as the connector latches snap into place. 

3. Reconnect the steering wheel wire harness con
nector (2) for the horn switch to the horn switch 
feed pigtail wire connector (4). which is located on 
the back of the driver airbag housing. 

4. Carefully position the driver airbag (1) in the steer
ing wheel (2). Be certain that the clockspring pigtail 
wires and the steering wheel wire harness in the 
steering wheel hub area are not pinched between 
the driver airbag and the steering wheel armature. 

5. From the underside of the steering wheel. install 
and tighten the two screws (3) that secure the 
driver airbag to the steering wheel armature. 
Tighten the screws to 10 N·m (90 in. Ibs.). 

6. Do not reconnect the battery negative cable at this 
time. The Supplemental Restraint System (SRS) 
verification test procedure should be performed fol
lowing service of any SRS component. (Refer to 8 
- ELECTRICAURESTRAINTS - STANDARD PRO
CEDURE - VERIFICATION TEST). 

80 - 285 
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SENSOR-IMPACT 

DESCRIPTION 

FRONT 
Two front impact sensors (1) are used on this vehicle, 
one each for the left and right sides of the vehicle. 
These sensors are mounted remotely from the impact 
sensor that is internal to the Occupant Restraint Con
troller (ORC). Each front impact sensor is secured 
with a screw to the back of the right or left end of the 
lower radiator crossmember within the engine com
partment. The sensor housing has an integral connec
tor receptacle (4), an integral anti-rotation pin (3), and 
an integral mounting hole (2) with a metal sleeve to 
provide crush protection. 

The right and left front impact sensors are identical in construction and calibration. A cavity in the center of the 
molded black plastic impact sensor housing contains the electronic circuitry of the sensor which includes an elec
tronic communication chip and an electronic impact sensor. Potting material fills the cavity to seal and protect the 
internal electronic circuitry and components. The front impact sensors are each connected to the vehicle electrical 
system through a dedicated take out and connector of the headlamp and dash wire harness. 

The front impact sensors cannot be repaired or adjusted and, if damaged or ineffective, they must be replaced. 

SIDE 
Two side impact sensors (1) are used on this vehicle 
when it is equipped with the optional side curtain air
bags, one each for the left and right sides of the vehi
cle. These sensors are mounted remotely from the 
impact sensor that is internal to the Occupant 
Restraint Controller (ORC). Each side sensor is 
secured with a nut within the right or left B-pillar just 
above the front seat belt retractors and behind the 
lower B-pillar trim within the passenger compartment. 
The sensor housing has an integral connector recep
tacle (2), an integral mounting stud (3), and an integral 
anti-rotation pin. 

The right and left side impact sensors are identical in construction and calibration. A cavity in the center of the 
molded plastic impact sensor housing· contains the electronic circuitry of the sensor which includes an electronic 
communication chip and an electronic impact sensor. Potting material fills the cavity to seal and protect the internal 
electronic circuitry and components. The side impact sensors are each connected to the vehicle electrical system 
through a dedicated take out and connector of the body wire harness. 

The side impact sensors cannot be repaired or adjusted and, if damaged or ineffective, they must be replaced. 
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OPERATION 

FRONT 
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The front impact sensors are electronic accelerometers that sense the rate of vehicle deceleration, which provides 
verification of the direction and severity of an impact. Each sensor also contains an electronic communication chip 
that allows the unit to communicate the sensor status as well as sensor fault information to the microprocessor in 
the Occupant Restraint Controller (ORC). 

The ORC microprocessor continuously monitors all of the passive restraint system electrical circuits to determine the 
system readiness. If the ORC detects a monitored system fault, it sets a Diagnostic Trouble Code (DTC) and con
trols the airbag indicator operation accordingly. The impact sensors each receive battery current and ground through 
dedicated left and right sensor plus and minus circuits from the ORC. The impact sensors and the ORC commu
nicate by modulating the voltage in the sensor plus circuit. 

The hard wired circuits between the front impact sensors and the ORC may be diagnosed using conventional diag
nostic tools and procedures. Refer to the appropriate wiring information. However, conventional diagnostic methods 
will not prove conclusive in the diagnosis of the impact sensors or the electronic controls or communication between 
other modules and devices that provide features of the Supplemental Restraint System (SRS). The most reliable, 
efficient, and accurate means to diagnose the impact sensors or the electronic controls and communication related 
to front impact sensor operation requires the use of a diagnostiC scan tool. Refer to the appropriate diagnostic infor
mation. 

SIDE 
The side impact sensors are electronic accelerometers that sense the rate of vehicle deceleration, which provides 
verification of the direction and severity of an impact. Each sensor also contains an electronic communication chip 
that allows the unit to communicate the sensor status as well as sensor fault information to the microprocessor in 
the Occupant Restraint Controller (ORC). 

The ORC microprocessor continuously monitors all of the side passive restraint system electrical circuits to deter
mine the system readiness. If the ORC detects a monitored system fault, it sets a Diagnostic Trouble Code (DTG) 
and controls the airbag indicator operation accordingly. The impact sensors each receive battery current and ground 
through left or right sensor plus and minus circuits from the ORC. The impact sensors and the ORC communicate 
by modulating the voltage in the sensor plus circuit. 

The hard wired circuits between the side impact sensors and the ORC may be diagnosed using conventional diag
nostic tools and procedures. Refer to the appropriate wiring information. However, conventional diagnostic methods 
will not prove conclusive in the diagnosis of the impact sensors or the electronic controls or communication between 
other modules and devices that provide features of the Supplemental Restraint System (SRS). The most reliable, 
efficient, and accurate means to diagnose the impact sensors or the electronic controls and communication related 
to side impact sensor operation requires the use of a diagnostic scan tool. Refer to the appropriate diagnostic infor
mation. 

REMOVAL 

FRONT 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

WARNING: To avoid serious or fatal injury, never strike or drop the front impact sensor, as it can damage 
the impact sensor or affect its calibration. The front impact sensor enables the system to deploy the front 
Supplemental Restraint System (SRS) components. If an impact sensor is accidentally dropped during ser
vice, the sensor must be scrapped and replaced with a new unit. Failure to observe this warning could 
result in accidental, incomplete, or improper front SRS component deployment. 
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1. Disconnect and isolate the battery negative cable. 
Wait two minutes for the system capacitor to dis
charge before further service. 

2. Remove the screw (4) that secures the right or left 
front impact sensor (3) to the back of the right or 
left end of the lower radiator crossmember (1). 

3. Disconnect the headlamp and dash wire harness 
connector (2) from the sensor connector recepta
cle. 

4. Remove the right or left front impact sensor from 
the engine compartment. 

SIDE - MEGA CAB 
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WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

WARNING: To avoid serious or fatal injury, never strike or drop the side impact sensor, as it can damage the 
impact sensor or affect its calibration. The side impact sensor enables the system to deploy the side Sup
plemental Restraint System (SRS) components. If an impact sensor is accidentally dropped during service, 
the sensor must be scrapped and replaced with a new unit. Failure to observe this warning could result in 
accidental, incomplete, or improper side SRS component deployment. 

1. Adjust the front seat to its most forward position for 
easiest access to the B-pillar trim. 

2. Disconnect and isolate the battery negative cable. 
Wait two minutes for the system capacitor to dis
charge before further service. 

3. Remove the nut (3) that secures the stud of the 
side impact sensor (4) to the inner B-pillar (2). 

4. Reach through the large hole above the retractor 
mounting hole in the inner B-pillar to access the 
side impact sensor and disengage the anti-rotation 
pin and mounting stud from the holes in the inner 
B-pillar. 

5. Pull the side impact sensor out through the large 
hole in the B-pillar far enough to access and dis
connect the body wire harness connector (1) from 
the sensor connector receptacle. 

6. Remove the side impact sensor from the B-pillar. 



DR --------------------- RESTRAINTS 80 .. 289 

SIDE - QUAD CAB 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

WARNING: To avoid serious or fatal injury, never strike or drop the side impact sensor, as it can damage the 
impact sensor or affect its calibration. The side impact sensor enables the system to deploy the side Sup
plemental Restraint System (SRS) components. If an impact sensor is accidentally dropped during service, 
the sensor must be scrapped and replaced with a new unit. Failure to observe this warning could result in 
accidental, incomplete, or improper side SRS component deployment. 

1. Adjust the front seat to its most forward position for 
easiest access to the B-pillar trim. 

2. Disconnect and isolate the battery negative cable. 
Wait two minutes for the system capacitor to dis
charge before further service. 

3. Remove the nut (3) that secures the stud of the 
side impact sensor (2) to the inner B-pillar (1). 

4. Reach through the large hole above the retractor 
mounting hole in the inner B-pillar to access the 
side impact sensor and disengage the anti-rotation 
pin and mounting stud from the holes in the inner 
B-pillar. 

5. Pull the side impact sensor out through the large 
hole in the B-pillar far enough to access and dis
connect the body wire harness connector (4) from 
the sensor connector receptacle. 

6. Remove the side impact sensor from the B-pillar. 

SIDE - STANDARD CAB 
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WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

WARNING: To avoid serious or fatal injury, never strike or drop the side impact sensor, as it can damage the 
impact sensor or affect its calibration. The side impact sensor enables the system to deploy the side Sup
plemental Restraint System (SRS) components. If an impact sensor is accidentally dropped during service, 
the sensor must be scrapped and replaced with a new unit. Failure to observe this warning could result in 
aCCidental, incomplete, or improper side SRS component deployment. 
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1. Adjust the driver or passenger side front seat to its 
most forward position for easiest access to the 
B-pillar trim. 

2. Disconnect and isolate the battery negative cable. 
Wait two minutes for the system capacitor to dis
charge before further service. 

3. Remove the front outboard seat belt and retractor 
from the inside of the B-pillar. (Refer to 8 - ELEC
TRICAURESTRAINTS/FRONT OUTBOARD SEAT 
BELT AND RETRACTOR - REMOVAL - STAN
DARD CAB). 

4. Remove the nut (4) that secures the stud of the 
side impact sensor (1) to the inner B-pillar. 

5. Reach through the retractor mounting hole (3) in 
the inner B-pillar to access the side impact sensor 
and disengage the anti-rotation pin and mounting 
stud from the holes in the inner B-pillar. 

6. Pull the side impact sensor out of the B-pillar far 
enough to access and disconnect the body wire 
harness connector (2) from the sensor connector 
receptacle. 

7. Remove the sensor from the B-pillar. 

INSTALLATION 

FRONT 
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WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

WARNING: To avoid serious or fatal injury, never strike or drop the front impact sensor, as it can damage 
the impact sensor or affect its calibration. The front impact sensor enables the system to deploy the front 
Supplemental Restraint System (SRS) components. If an impact sensor is accidentally dropped during ser
vice, the sensor must be scrapped and replaced with a new unit. Failure to observe this warning could 
result in accidental, incomplete, or improper front SRS component deployment. 
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1. Position the right or left front impact sensor (3) into 
the engine compartment. 

2. Reconnect the headlamp and dash wire harness 
connector (2) to the sensor connector receptacle. 

3. Carefully position the sensor onto the back of the 
right or left end of the lower radiator crossmember 
(1). Be certain that the anti-rotation pin on the back 
of the sensor is engaged in the clearance hole of 
the crossmember. 

4. Install and tighten the screw (4) that secures the 
sensor to the back of the crossmember. Tighten the 
screw to 10 N·m (90 in. Ibs.). 

5. Do not reconnect the battery negative cable at this 
time. The Supplemental Restraint System (SRS) 
verification test procedure should be performed fol
lowing service of any SRS component. (Refer to 8 
- ELECTRICAURESTRAINTS - STANDARD PRO
CEDURE - VERIFICATION TEST). 

SIDE - MEGA CAB 
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WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then walt two minutes for the system capaCitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

WARNING: To avoid serious or fatal injury, never strike or drop the side Impact sensor, as it can damage the 
impact sensor or affect its calibration. The side impact sensor enables the system to deploy the side Sup
plemental Restraint System (SRS) components. If an impact sensor is accidentally dropped during service, 
the sensor must be scrapped and replaced with a new unit. Failure to observe this warning could result in 
accidental, incomplete, or improper side SRS component deployment. 

1. Position the side impact sensor (4) to the large 
hole above the retractor mounting hole in the inner 
B-pillar (2). 

2. Reconnect the body wire harness connector (1) to 
the sensor connector receptacle. 

3. Reach through the large hole above the retractor 
mounting hole in the inner B-pillar to position and 
engage the anti-rotation pin and the stud on the 
side impact sensor to the locating slot and mount
ing hole from the inside of the B-pillar. 

4. Install and tighten the nut (3) that secures the side 
impact sensor stud to the inner B-pillar. Tighten the 
nut to 8 N·m (70 in. Ibs.). 

5. Do not reconnect the battery negative cable at this 
time. The Supplemental Restraint System (SRS) 
verification test procedure should be performed fol
lowing service of any SRS component. (Refer to 8 
- ELECTRICAURESTRAINTS - STANDARD PRO
CEDURE - VERIFICATION TEST). 
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SIDE - QUAD CAB 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

WARNING: To avoid serious or fatal injury, never strike or drop the side impact sensor, as it can damage the 
impact sensor or affect its calibration. The side impact sensor enables the system to deploy the side Sup
plemental Restraint System (SRS) components. If an impact sensor is accidentally dropped during service, 
the sensor must be scrapped and replaced with a new unit. Failure to observe this warning could result in 
accidental, incomplete, or improper side SRS component deployment. 

1. Position the side impact sensor (2) to the large 
hole above the retractor mounting hole in the inner 
B-pillar (1). 

2. Reconnect the body wire harness connector (4) to 
the sensor connector receptacle. 

3. Reach through the large hole above the retractor 
mounting hole in the inner B-pillar to position and 
engage the anti-rotation pin and the stud on the 
side impact sensor to the locating slot and mount
ing hole from the inside of the B-pillar. 

4. Install and tighten the nut (3) that secures the side 
impact sensor stud to the inner B-pillar. Tighten the 
nut to 8 N·m (70 in. Ibs.). 

5. Do not reconnect the battery negative cable at this 
time. The Supplemental Restraint System (SRS) 
verification test procedure should be performed fol
lowing service of any SRS component. (Refer to 8 
• ELECTRICAURESTRAINTS - STANDARD PRO· 
CEDURE - VERIFICATION TEST). 

SIDE - STANDARD CAB 

811Bbe(6 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

WARNING: To avoid serious or fatal injury, never strike or drop the side impact sensor, as it can damage the 
impact sensor or affect its calibration. The side impact sensor enables the system to deploy the side Sup
plemental Restraint System (SRS) components. If an impact sensor is accidentally dropped during service, 
the sensor must be scrapped and replaced with a new unit. Failure to observe this warning could result in 
accidental, incomplete, or improper side SRS component deployment. 
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1. Position the side impact sensor (1) to the retractor 
mounting hole (3) in the inner B-pillar. 

2. Reconnect the body wire harness connector (2) to 
the sensor connector receptacle. 

3. Reach through the retractor mounting hole in the 
inner B-pillar to position and engage the anti-rota
tion pin and the stud on the side impact sensor to 
the locating slot and mounting hole from the inside 
of the B-pillar. 

4. Install and tighten the nut (4) that secures the side 
impact sensor stud to the inner B-pillar. Tighten the 
nut to 8 N·m (70 in. Ibs.). 

5. Reinstall the front outboard seat belt and retractor 
to the inside of the B-pillar. (Refer to 8 - ELECTRI
CAURESTRAINTS/FRONT OUTBOARD SEAT 
BELT AND RETRACTOR - INSTALLATION 
STANDARD CAB). 

6. Do not reconnect the battery negative cable at this 
time. The Supplemental Restraint System (SRS) 
verification test procedure should be performed fol-
lowing seNice of any SRS component. (Refer to 8 
- ELECTRICAURESTRAINTS - STANDARD PROCEDURE - VERIFICATION TEST). 

8118beb6 
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OCCUPANT RESTRAINT CONTROLLER 

DESCRIPTION 
The Occupant Restraint Controller (ORC) (1) is 
located in the passenger compartment of the vehicle, 
where it is secured by three nuts to three studs on a 
stamped steel mounting bracket welded onto the top 
of the floor panel transmission tunnel under the center 
front seat section or the center floor console, as the 
vehicle is equipped. Concealed within a hollow in the 
center of the die cast aluminum ORC housing is the 
electronic circuitry of the ORC which includes a micro
processor, an electronic impact sensor, an electronic 
safing sensor, and an energy storage capacitor. A 
stamped metal cover plate is secured to the bottom of 
the ORC housing with screws to enclose and protect 
the internal electronic circuitry and components. 

8181dd85 

An arrow (2) printed on the label (3) on the top of the ORC housing provides a visual verification of the proper 
orientation of the unit, and should always be pointed toward the front of the vehicle. The ORC housing has integral 
mounting flanges on three corners. The mounting flange to the right of the connector receptacles (4) has an integral 
locating pin on its lower surface. Both right side flanges have round mounting holes, while the flange on the left side 
has a slotted mounting hole. A molded plastic electrical connector (4) with 2 receptacles, one containing 24 terminal 
pins and the other containing 32 terminal pins, exits the forward facing side of the ORC housing. These terminal 
pins connect the ORC to the vehicle electrical system through two dedicated take outs and connectors, one each 
from the instrument panel and the body wire harnesses. 

A molded plastic protective cover is installed over the ORC to provide additional moisture contamination protection 
to the unit. Integral latch features on each side of the cover engage a slot (5) on each side of the base of the ORC 
housing to secure the cover to the ORC. This protective cover must be reinstalled following any service requiring its 
removal. 

The impact sensor and safing sensor internal to the ORC are calibrated for the specific vehicle, and are only ser
viced as a unit with the ORC. In addition, there are unique versions of the ORC for light and heavy-duty vehicles, 
and for vehicles with or without the optional side curtain airbags. The ORC cannot be repaired or adjusted and, if 
damaged or ineffective, it must be replaced. 

OPERATION 
The microprocessor in the Occupant Restraint Controller (ORC) contains the Supplemental Restraint System (SRS) 
logic circuits and controls all of the SRS components. The ORC uses On-Board Diagnostics (OBD) and can com
municate with other electronic modules in the vehicle as well as with the diagnostic scan tool using the Controller 
Area Network (CAN) data bus. This method of communication is used for control of the airbag indicator in the Elec
troMechanical Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN) and for SRS diagnosis 
and testing through the 16-way Data Link Connector (DLC) located on the driver side lower edge of the instrument 
panel. (Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER/AIRBAG INDICATOR - OPERATION). 

The ORC microprocessor continuously monitors all of the SRS electrical circuits to determine the system readiness. 
If the ORC detects a monitored system fault, it sets an active and stored Diagnostic Trouble Code (DTC) and sends 
electronic messages to the EMIC over the CAN data bus to turn ON the airbag indicator. An active fault only 
remains for the duration of the fault, or in some cases for the duration of the current ignition switch cycle, while a 
stored fault causes a DTC to be stored in memory by the ORC. For some DTCs, if a fault does not recur for a 
number of ignition cycles, the ORC will automatically erase the stored DTC. For other internal faults, the stored DTC 
is latched forever. 

In standard cab vehicles (except light-duty DR 1500), the ORC also monitors a resistor multiplexed input from the 
passenger airbag on/off switch. If the passenger airbag on/off switch is set to the OFF position, the ORC turns ON 
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the passenger airbag on/off indicator and will internally disable the passenger airbag and, on light-duty DR 1500 
only, the seat belt tensioner from being deployed. 

The ORC receives battery current through two circuits; a fused ignition switch output (run) circuit through a fuse in 
the Totally Integrated Power Module (TIPM). and a fused ignition switch output (run-start) circuit through a second 
fuse in the TIPM. The ORC receives ground through a ground circuit and take out of the instrument panel wire 
harness. This take out has a single eyelet terminal connector that is secured by a ground screw to the instrument 
panel structural support. These connections allow the ORC to be operational whenever the ignition switch is in the 
START or ON positions. 

The ORC also contains an energy-storage capacitor. When the ignition switch is in the START or ON positions, this 
capacitor is continually being charged with enough electrical energy to deploy the SRS components for up to one 
second following a battery disconnect or failure. The purpose of the capacitor is to provide backup SRS protection 
in case there is a loss of battery current supply to the ORC during an impact. 

Two sensors are contained within the ORC, an electronic impact sensor and a safing sensor. The ORC also mon
itors inputs from two remote front impact sensors located on the back of the right and left ends of the lower radiator 
crossmember near the front of the vehicle. The electronic impact sensors are accelerometers that sense the rate of 
vehicle deceleration, which provide verification of the direction and severity of an impact. On vehicles equipped with 
optional side curtain airbags the ORC also monitors inputs from two additional remote impact sensors located within 
both the left and right B-pillars to control deployment of the side curtain airbag units. 

The safing sensor is an electronic accelerometer sensor within the ORC that provides an additional logic input to the 
ORC microprocessor. The safing sensor is used to verify the need for a SRS deployment by detecting impact 
energy of a lesser magnitude than that of the primary electronic impact sensors, and must exceed a sating thresh
old in order for the airbags to deploy. Vehicles equipped with optional side curtain airbags feature a second safing 
sensor within the ORC to provide confirmation to the ORC microprocessor of side impact forces. This second safing 
sensor is a bi-directional unit that detects impact forces from either side of the vehicle. 

Pre-programmed decision algorithms in the ORC microprocessor determine when the deceleration rate as signaled 
by the impact sensors and the sating sensors indicate an impact that is severe enough to require SRS protection 
and, based upon the severity of the monitored impact, determines the level of front airbag deployment force 
required for each front seating position. When the programmed conditions are met, the ORC sends the proper elec
trical signals to deploy the dual multistage front airbags at the programmed force levels and, if the vehicle is so 
equipped, the front seat belt tensioners or either side curtain airbag unit. On standard cab vehicles except light-duty 
DR 1500, the passenger front airbag will be deployed by the ORC only if enabled by the passenger airbag on/off 
switch at the time of the impact. 

The hard wired inputs and outputs for the ORC may be diagnosed using conventional diagnostic tools and proce
dures. Refer to the appropriate wiring information. However, conventional diagnostic methods will not prove conclu
sive in the diagnosis of the ORC or the electronic controls or communication between other modules and devices 
that provide features of the SRS. The most reliable, efficient, and accurate means to diagnose the ORC or the 
electronic controls and communication related to ORC operation requires the use of a diagnostic scan tool. Refer to 
the appropriate diagnostic information. 

REMOVAL 

MODULE 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

WARNING: To avoid serious or fatal injury, never strike or drop the Occupant Restraint Controller (ORC), as 
it can damage the impact sensor or affect its calibration. The ORC contains the impact sensor, which 
enables the system to deploy the Supplemental Restraint System (SRS) compionents. If an ORC is acciden
tally dropped during service, the module must be scrapped and replaced with a new unit. Failure to observe 
this warning could result in accidental, incomplete, or improper SRS component deployment. 
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1. Disconnect and isolate the battery negative cable. 
Wait two minutes for the system capacitor to dis
charge before further service. 

2. Remove the protective cover from the Occupant 
Restraint Controller (ORC) (1). (Refer to 8 - ELEC
TRICAURESTRAtNTS/ORC COVER - REMOVAL). 

3. Unlatch and disconnect the two wire harness con
nectors (3) for the ORC from the ORC connector 
receptacles (2 and 4) located on the forward facing 
side of the module. To disconnect the wire harness 
connectors from the ORC, depress the release tab 
and lift the lever arm on each connector. 

4. Remove the three nuts (2) that secure the ORC (1) 
to the studs on the ORC mounting bracket (3) on 
the floor panel transmission tunnel. 

5. Remove the ORC from the floor panel transmission 
tunnel. 

COVER 

81601301 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 
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1. Disconnect and isolate the battery negative cable. 
Wait two minutes for the system capacitor to dis~ 
charge before further service. 

NOTE: The front seat assembly must be unfas
tened from the floor panel, but need not be 
removed from the vehicle for access to the Occu
pant Restraint Controller (ORC) cover for service. 

2. Remove the front seat from the vehicle. (Refer to 
23 - BODY/SEATS/SEAT - FRONT - REMOVAL). 

3. Using a trim stick or another suitable wide flat
bladed tool, gently pry the latch feature on either 
side of the ORC cover (1) away from the base of 
the ORC (2) far enough to disengage the cover 
from the module. 

4. Remove the ORC cover from over the ORC. 

INSTALLATION 

MODULE 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

WARNING: To avoid serious or fatal injury, never strike or drop the Occupant Restraint Controller (ORC), as 
it can damage the impact sensor or affect its calibration. The ORC contains the impact sensor, which 
enables the system to deploy the Supplemental Restraint System (SRS) compionents. If an ORC is acciden
tally dropped during service, the module must be scrapped and replaced with a new unit. Failure to observe 
this warning could result in accidental, incomplete, or improper SRS component deployment. 

1. Position the Occupant Restraint Controller (ORC) 
(1) over the three studs of the ORC mounting 
bracket (3) on the floor panel transmission tunnel, 
then engage the locating pin on the bottom of the 
right ORC mounting flange into the locating hole in 
the bracket. When the ORC is correctly positioned, 
the arrow on the ORC label will be pointed forward 
in the vehicle. 

2. Install and tighten the three nuts (2) that secure the 
ORC to the bracket on the floor panel transmission 
tunnel. Tighten the nuts to 10 N·m (7 ft. Ibs.). 
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3. Reconnect the two wire harness connectors (3) for 
the ORC (1) to the ORC connector receptacles (2 
and 4) located on the forward facing side of the 
module. Be certain that the latches on the connec
tors are each fully engaged. 

4. Reinstall the ORC cover onto the ORC. (Refer to 8 
ELECTRICAURESTRAINTS/ORC COVER 

INSTALLATION). 

5. Do not reconnect the battery negative cable at this 
time. The Supplemental Restraint System (SRS) 
verification test procedure should be performed fol
lowing service of any SRS component. (Refer to 8 
- ELECTRICAURESTRAINTS - STANDARD PRO
CEDURE - VERIFICATION TEST). 

COVER 

81601301 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

1. Position the ORC cover (1) over the Occupant 
Restraint Controller (ORC) (2). 

2. Align the latch feature on each side of the ORC 
cover with the notch in each side at the base of the 
ORC housing. 

3. Using hand pressure, press firmly and evenly 
downward on the ORC cover until each latch fea
ture is fully engaged with the ORC housing. 

4. Reinstall the front seat into the vehicle. (Refer to 
23 - BODY/SEATS/SEAT - FRONT - INSTALLA
TION). 

5. Reconnect the battery negative cable. 
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SWITCH-PASSENGER AIRBAG DISARM 

DESCRIPTION 
The passenger airbag on/off switch (1) is standard 
equipment on all standard cab versions of this vehicle 
(except light-duty DR 1500) equipped with the dual 
front airbag system. This switch is a two-position, 
resistor multiplexed switch with a single integral amber 
Light-Emitting Diode (LED), and a non-coded key cyl
inder-type actuator. The switch is located in the lower 
right corner of the instrument panel center bezel, near 
the center of the instrument panel. 

When the switch is in its installed position, the only 
components visible through the dedicated opening of 
the center bezel are the switch bezel (2) and lens, the 
nomenclature imprinted on the lens, and the key cyl
inder actuator (3). The OFF position nomenclature of 
the switch is illuminated and visible only when that 
switch position is selected. The ON position of the 
switch is neither visible or illuminated but can be 
determined by the orientation of the slot of the key cyl
inder actuator. The remainder of the switch is con
cealed behind the switch bezel and the instrument panel center bezel. 

80 - 299 
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The passenger airbag on/off switch housing is constructed of molded plastic and has three integral mounting tabs. 
These mounting tabs are used to secure the switch to the back of the molded plastic switch bezel with three small 
screws. The molded plastic switch bezel also has three integral mounting tabs that are used to secure the switch 
and bezel unit to the instrument panel center bezel with three additional screws. 

A molded plastic connector receptacle on the back of the switch housing connects the switch to the vehicle electrical 
system through a dedicated take out and connector of the instrument panel wire harness. The molded plastic har
ness connector insulator is keyed and latched to ensure proper and secure switch electrical connections. 

The passenger airbag on/off switch cannot be adjusted or repaired and, if ineffective or damaged, the switch must 
be replaced. 

OPERATION 
The passenger airbag on/off switch allows the customer to turn the passenger airbag function ON or OFF to accom
modate certain uses of the right front seating position where airbag protection may not be desired. See the owner's 
manual in the vehicle glove box for specific recommendations on when to enable or disable the passenger airbag. 
The OFF indicator of the switch will be illuminated whenever the switch is turned to the OFF position and the igni
tion switch is in the ON position. 

The ignition key is the only key or object that should ever be inserted into the key cylinder actuator of the switch. 
The on/off switch requires only a partial key insertion to fully depress a spring-loaded locking plunger. The spring
loaded locking plunger prevents the user from leaving the key in the switch. The key will be automatically ejected 
when force is not applied. To actuate the passenger airbag on/off switch, insert the ignition key into the switch key 
actuator far enough to fully depress the plunger, then rotate the actuator to the desired switch position. 

When the switch key actuator is rotated to its clockwise stop (the key actuator slot will be aligned with the OFF 
nomenclature), the OFF indicator is illuminated and the passenger airbag is disabled. When the switch is rotated to 
its counterclockwise stop (the key actuator slot will be in a vertical position) the OFF indicator will be extinguished 
and the passenger airbag is enabled. The OFF indicator and the enabling or disabling of the passenger airbag is 
controlled electronically by the Occupant Restraint Controller (ORC) based upon inputs it receives from the on/off 
switch. 

The passenger airbag onloff switch connect~ one of two internal resistors in series between the passenger airbag 
mux switch sense and passenger airbag mux switch return circuits of the ORC. The ORC continually monitors the 
resistance in these circuits to determine the switch position that has been selected. When the switch is in the OFF 
position, the ORC provides a ground input to the OFF indicator through the passenger airbag indicator driver circuit, 
which energizes the Light-Emitting Diode (LED) that illuminates the indicator. The ORC will store a Diagnostic Trou-
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ble Code (OTC) for any fault it detects in the passenger airbag on/off switch or OFF indicator circuits, and will 
illuminate the airbag indicator in the instrument cluster if a fault is detected. 

The hard wired circuits between the passenger airbag on/off switch and the ORC may be diagnosed using conven
tional diagnostic tools and procedures. However, conventional diagnostic methods will not prove conclusive in the 
diagnosis of the passenger airbag on/off switch or the electronic controls and communication between other mod
ules and devices that provide some features of the supplemental restraint system. The most reliable, efficient, and 
accurate means to diagnose the passenger airbag on/off switch or the electronic controls and communication 
related to passenger airbag on/off switch operation requires the use of a diagnostic scan tool. Refer to the appro
priate diagnostic information. 

REMOVAL 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

NOTE: A passenger airbag on/off switch is used only on standard cab vehicles (except light-duty DR 1500) 
equipped with dual front airbags. Quad cab, mega cab and light-duty DR 1500 standard cab vehicles have 
a cubby bin installed in the instrument panel center bezel in place of the on/off switch. 

1. Disconnect and isolate the battery negative cable. 
Wait two minutes for the system capacitor to dis
charge before further service. 

2. Remove the center bezel (1) from the instrument 
panel. (Refer to 23 - BODY/INSTRUMENT PANEU 
INSTRUMENT PANEL CENTER BEZEL 
REMOVAL). 

3. From the back of the center bezel, remove the 
three screws (2) that secure the passenger airbag 
on/off switch and bezel unit (3) to the back of the 
center bezel. 

4. Remove the passenger airbag onloff switch and 
bezel from the center bezel as a unit. 

INSTALLATION 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

NOTE: A passenger airbag on/off switch is used only on standard cab vehicles (except light·duty DR 1500) 
equipped with dual front airbags. Quad cab, mega cab and light-duty DR 1500 standard cab vehicles have 
a cubby bin installed in the instrument panel center bezel in place of the on/off switch. 
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1. Position the passenger airbag on/off switch and 
bezel unit (3) to the back of the center bezel (1). 

2. Install and tighten the three screws (2) that secure 
the passenger airbag on/off switch bezel to the 
back of the center bezel. Tighten the screws to 2 
N·m (17 in. Ibs.). 

3. Reinstall the center bezel onto the instrument 
panel. (Refer to 23 - BODY/INSTRUMENT PANEU 
INSTRUMENT PANEL CENTER BEZEL - INSTAL
LATION). 

4. Do not reconnect the battery negative cable at this 
time. The Supplemental Restraint System (SRS) 
verification test procedure should be performed fol
lowing service of any SRS component. (Refer to 8 
- ELECTRICAURESTRAINTS - STANDARD PRO
CEDURE - VERIFICATION TEST). 
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AIR BAG-PASSENGER 

DESCRIPTION 
The horizontal surface of the injection molded, thermo
plastic passenger airbag door (1) is the most visible 
part of the passenger airbag. The passenger airbag 
door is located above the glove box opening on the 
top of the instrument panel (2) in front of the front seat 
passenger seating position. 

The forward and outboard edges of the airbag door 
are secured with integral snap features (3) to the 
instrument panel base trim, while the rearward edge 
has several interlocking tabs that engage slots in the 
base trim. Located below the passenger airbag door 
(2) within the instrument panel is the passenger airbag 
unit. The passenger airbag unit is secured by two 
screws through a stamped mounting bracket (5) to a 
support bracket welded onto the instrument panel 
structural support. 

~===========~-------
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The passenger airbag housing fits into a molded receptacle on the back of the airbag door, where several stamped 
hook formations on the forward and rearward edges of the airbag housing are engaged in mating small window 
openings on the forward and rearward flanges of the receptacle to secure the airbag door to the airbag housing. 
These airbag door fasteners and mounting provisions are all concealed beneath the instrument panel base trim. 

The passenger airbag unit used in this vehicle is a multistage, Next Generation-type that complies with revised 
federal airbag standards to deploy with less force than those used in some prior vehicles. The passenger airbag unit 
consists of a stamped and welded metal housing, the airbag cushion. the airbag inflator, and a stamped metal air
bag cushion retainer plate that is secured to the airbag housing with four studs and nuts. The airbag housing con
tains the airbag inflator and the folded airbag cushion. An approximately 80 centimeter (31.5 inch) wide by 90 
centimeter (35.5 inch) high rectangular fabric cushion is used. 

The airbag inflator (4) is a non-azide, pyrotechnic-type unit that is secured to and sealed within the airbag housing. 
A short four-wire pigtail harness with a keyed, yellow connector insulator (1) connects the two inflator initiators to the 
vehicle electrical system through a dedicated take out and connector of the instrument panel wire harness. 

The passenger airbag includes the airbag door. This unit cannot be repaired, and must be replaced if deployed, 
ineffective, or in any way damaged. 
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OPERATION 
The multistage passenger airbag is deployed by electrical signals generated by the Occupant Restraint Controller 
(ORC) through the passenger airbag squib 1 and squib 2 circuits to the two initiators in the airbag inflator. By using 
two initiators, the airbag can be deployed at multiple levels of force. The force level is controlled by the ORC to suit 
the monitored impact conditions by providing one of three delay intervals between the electrical signals provided to 
the two initiators. The longer the delay between these signals, the less forcefully the airbag will deploy. 

When the ORC sends the proper electrical signals to each initiator, the electrical energy generates enough heat to 
initiate a small pyrotechnic charge which. in turn ignites chemical pellets within the inflator. Once ignited, these 
chemical pellets burn rapidly and produce a large quantity of inert gas. The inflator is sealed to the airbag cushion 
and a diffuser in the inflator directs all of the inert gas into the airbag cushion, causing the cushion to inflate. As the 
cushion inflates, the passenger airbag door will split at predetermined tear seam lines concealed on the inside sur
face of the door, then the door will pivot up over the top of the instrument panel and out of the way. Following an 
airbag deployment, the airbag cushion quickly deflates by venting the inert gas through a vent hole in each fabric 
side panel of the airbag cushion. 

Typically, both initiators are used during an airbag deployment event. However, it is possible for only one initiator to 
be used during a deployment due to an airbag system fault; therefore, it is necessary to always confirm that both 
initiators have been used in order to avoid the improper disposal of potentially live pyrotechnic materials. (Refer to 
8 - ELECTRICAURESTRAINTS - STANDARD PROCEDURE - SERVICE AFTER A SUPPLEMENTAL RESTRAINT 
DEPLOYMENT). 

Proper diagnosis of the passenger airbag inflator and the passenger airbag squib circuits requires the use of a 
diagnostic scan tool. Refer to the appropriate diagnostic information. 

REMOVAL 

WARNING: To a.void serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

WARNING: To avoid serious or fatal injury when removing a deployed airbag, rubber gloves, eye protection, 
and a long-sleeved shirt should be worn. There may be deposits on the airbag unit and other interior sur
faces. In large doses, these deposits may cause irritation to the skin and eyes. 

NOTE: The following procedure is for replacement of an ineffective or damaged passenger airbag. If the 
airbag is ineffective or damaged, but not deployed, review the recommended procedures for handling non
deployed supplemental restraints. (Refer to 8 - ELECTRICAURESTRAINTS - STANDARD PROCEDURE -
HANDLING NON-DEPLOYED SUPPLEMENTAL RESTRAINTS). If the passenger airbag has been deployed, 
review the recommended procedures for service after a supplemental restraint deployment before removing 
the airbag from the vehicle. (Refer to 8 - ELECTRICAURESTRAINTS - STANDARD PROCEDURE - SERVICE 
AFTER A SUPPLEMENTAL RESTRAINT DEPLOYMENT). 



1. Disconnect and isolate the battery negative cable. 
Wait two minutes for the system capacitor to dis
charge before fu rther service. 

2. Remove the top cover from the top of the instru
ment panel. (Refer to 23 - BODY/INSTRUMENT 
PANEUINSTRUMENT PANEL TOP COVER -
REMOVAL). 

3. Remove the glove box from the instrument panel. 
(Refer to 23 - BODY/INSTRUMENT PANEU 
GLOVE BOX - REMOVAL). 

4. Reach up into the instrument panel between the 
upper glove box opening reinforcement and the 
cross car beam (4) to access and disconnect the 
instrument panel wire harness connector (2) from 
the airbag inflator pigtail wire connector on the right 
side of the instrument panel airbag support bracket. 
To disconnect the connector: 

a. Slide the red Connector Position Assurance 
(CPA) lock on the top of the connector toward the side of the connector. 

b. Depress the connector latch tab and pull the two halves of the connector straight away from each other. 

5. Remove the two screws (3) that secure the passenger airbag lower bracket to the instrument panel airbag sup
port bracket. 

6. Disengage the airbag inflator pigtail wire connector 
(1) from the plastic push-in retainer plate (3) on the 
right side of the instrument panel airbag support 
bracket. To disengage the connector: 

a. Using a small screwdriver (4), carefully pry the 
leading edge of the push-in retainer plate away 
from the connector insulator far enough to 
clear the engagement tab (2) on the insulator. 

b. Pull the connector toward you to slide it off of 
the push-in retainer plate. 
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7. Using a trim stick (2) or another suitable wide flat
bladed tool, gently pry the forward, then the out
board edges of the passenger airbag door (1) away 
from the instrument panel (3) far enough to disen
gage the snap features on the door from the recep
tacles in the instrument panel base trim. 

8. Remove the passenger airbag and airbag door 
from the instrument panel as a unit. 

INSTALLATION 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

WARNING: To avoid serious or fatal injury, use extreme care to prevent any foreign material from entering 
the passenger airbag, or becoming entrapped between the passenger airbag cushion and the passenger 
airbag door. Failure to observe this warning could result in occupant injuries upon airbag deployment. 

WARNING: To avoid serious or fatal injury, the passenger airbag door must never be painted. Replacement 
passenger airbag units are serviced with doors in the original colors. Paint may change the way in which 
the material of the airbag door responds to an airbag deployment. Failure to observe this warning could 
result in occupant injuries upon airbag deployment. 

NOTE: The following procedure is for replacement of an ineffective or damaged passenger airbag. If the 
airbag is ineffective or damaged, but not deployed, review the recommended procedures for handling non
deployed supplemental restraints. (Refer to 8 - ELECTRICAURESTRAINTS - STANDARD PROCEDURE -
HANDLING NON-DEPLOYED SUPPLEMENTAL RESTRAINTS). If the passenger airbag has been deployed, 
review the recommended procedures for service after a supplemental restraint deployment before removing 
the airbag from the vehicle. (Refer to 8 - ELECTRICAURESTRAINTS - STANDARD PROCEDURE - SERVICE 
AFTER A SUPPLEMENTAL RESTRAINT DEPLOYMENT). 



80 - 306 RESTRAINTS --------------------- DR 

1. Carefully position the passenger airbag and airbag 
door through the opening in the top of the instru
ment panel base trim as a unit. Be certain that the 
rear edge of the passenger airbag lower bracket is 
engaged in the hook formation (5) of the instrument 
panel airbag support bracket, and the anti-rotation 
tabs (1) on either side of the hook are engaged in 
the two holes in the airbag lower bracket. 

2. Install and tighten the two screws (3) that secure 
the passenger airbag lower bracket to the instru
ment panel airbag support bracket. Tighten the 
screws to 6 N·m (55 in. Ibs.). 

3. Slide the airbag inflator pigtail wire connector onto 
the plastic push-in retainer plate on the right side of 
the instrument panel airbag support bracket far 
enough snap it into place over the engagement tab 
on the connector insulator. 

4. Reconnect the instrument panel wire harness con-
nector to the passenger airbag pigtail wire connector on the right side of the airbag lower mounting bracket. Be 
certain that the latch on the connector and the red Connector Position Assurance (CPA) lock are each fully 
engaged. 

5. Engage the interlocking tabs on the rear edge of the passenger airbag door into the corresponding slots in the 
instrument panel base trim. 

6. Using hand pressure, push down on the passenger airbag door over each snap feature on both sides and the 
forward edge of the airbag door until it snaps into its receptacle in the instrument panel base trim. 

7. Reinstall the glove box into the instrument panel. (Refer to 23 - BODY/INSTRUMENT PANEUGLOVE BOX -
INSTALLATION). 

8. Reinstall the top cover onto the top of the instrument panel. (Refer to 23 - BODY/INSTRUMENT PANEUIN
STRUMENT PANEL TOP COVER - INSTALLATION). 

9. Do not reconnect the battery negative cable at this time. The Supplemental Restraint System (SRS) verification 
test procedure should be performed following service of any SRS component. (Refer to 8 - ELECTRICAURE
STRAINTS - STANDARD PROCEDURE - VERIFICATION TEST). 



DR --------------------- RESTRAINTS 

SEAT BELT 

REMOVAL 

80 - 307 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

NOTE: A fixed position front center seat belt buckle is located on the left side of the front center seat sec
tion (20 percent) used on all vehicles. Standard cab vehicles have a unique, fixed position, black, keyed, 
lower anchor buckle for the three-point center seat belt lower anchor located on the right side of the front 
center seat section. Quad cab and mega cab vehicles have a fixed position front center seat lap belt located 
on the right side of the front center seat section. The following procedure applies to the front center seating 
position belt buckle, the lap belt or the anchor buckle. The three-point front center seat belt and retractor 
unit is only used on standard cab vehicles. (Refer to 8 - ELECTRICAURESTRAINTS/FRONT CENTER SEAT 
BELT AND RETRACTOR - REMOVAL). 

1. Move the adjacent right or left front outboard seat 
section (40 percent) to its most forward position 
and tilt the seat back forward for easiest access to 
the lower anchor of the front center seat belt 
buckle, lap belt or anchor buckle (1). 

2. On standard cab vehicles only, remove the stow
age tray from the rear floor panel behind the seat. 
(Refer to 23 - BODY/INTERIOR/LOAD FLOOR -
REMOVAL). 

3. From behind the front seat, remove the screw (5) 
that secures the lower anchor of the front center 
seat belt buckle, lap belt or anchor buckle to the 
center seat support bracket (3). 

4. From the front of the front seat, reach between the 
side of the center seat cushion (6) and the adja
cent right or left front outboard seat cushion to 
access and remove the seat belt buckle, lap belt or 
anchor buckle through the elastic strap (2) on the 
side of the center seat cushion. 

5. Remove the front center seat belt buckle, lap belt or anchor buckle unit from the front seat 

INSTALLATION 
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WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 



80 - 308 RESTRAINTS -------------------- DR 

NOTE: A fixed position front center seat belt buckle is located on the left side of the front center seat sec
tion (20 percent) used on all vehicles. Standard cab vehicles have a unique, fixed position, black, keyed, 
lower anchor buckle for the three-point center seat belt lower anchor located on the right side of the front 
center seat section. Quad cab and mega cab vehicles have a fixed position front center seat lap belt located 
on the right side of the front center seat section. The following procedure applies to the front center seating 
position belt buckle, the lap belt or the anchor buckle. The three-point front center seat belt and retractor 
unit is only used on standard cab vehicles. (Refer to 8 - ELECTRICAURESTRAINTS/FRONT CENTER SEAT 
BELT AND RETRACTOR - INSTALLATION). 

1. From the front of the front seat, position the front 
center seat belt buckle, lap belt or anchor buckle 
unit (1) through the elastic strap (2) on the side of 
the center seat cushion (6). 

2. From the front of the front seat, reach between the 
side of the center seat cushion and the adjacent 
right or left front outboard seat cushion to route the 
lower anchor of the seat belt buckle, lap belt or 
anchor buckle unit down between the side of the 
center seat cushion and the adjacent right or left 
front outboard seat cushion. Be certain that the belt 
webbing is not twisted. 

3. From behind the front seat, position the lower 
anchor of the seat belt buckle, lap belt or anchor 
buckle to the center seat support bracket (3). Be 
certain to engage the anti-rotation tab on the lower 
anchor into the corresponding hole in the center 
seat support bracket. 

4. Install and tighten the screw (5) that secures the 
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lower anchor of the seat belt buckle, lap belt or anchor buckle to the center seat support bracket. Tighten the 
screw to 40 N·m (29 ft. Ibs.). 

5. On standard cab vehicles only, reinstall the stowage tray onto the rear floor panel behind the seat. (Refer to 23 
- BODY/INTERIOR/LOAD FLOOR - INSTALLATION). 



DR --------------------- RESTRAINTS 80 - 309 

SEAT BELT BUCKLE 

REMOVAL 

FRONT CENTER AND CENTER ANCHOR 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

NOTE: A fixed position front center seat belt buckle is located on the left side of the front center seat sec
tion (20 percent) used on all vehicles. Standard cab vehicles have a unique, fixed position, black, keyed, 
lower anchor buckle for the three-point center seat belt lower anchor located on the right side of the front 
center seat section. Quad cab and mega cab vehicles have a fixed position front center seat lap belt located 
on the right side of the front center seat section. The following procedure applies to the front center seating 
position belt buckle, the lap belt or the anchor buckle. The three-point front center seat belt and retractor 
unit is only used on standard cab vehicles. (Refer to 8 - ELECTRICAURESTRAINTS/FRONT CENTER SEAT 
BELT AND RETRACTOR - REMOVAL). 

1. Move the adjacent right or left front outboard seat 
section (40 percent) to its most forward position 
and tilt the seat back forward for easiest access to 
the lower anchor of the front center seat belt 
buckle, lap belt or anchor buckle (1). 

2. On standard cab vehicles only, remove the stow
age tray from the rear floor panel behind the seat. 
(Refer to 23 - BODY/INTERIOR/LOAD FLOOR -
REMOVAL). 

3. From behind the front seat, remove the screw (S) 
that secures the lower anchor of the front center 
seat belt buckle, lap belt or anchor buckle to the 
center seat support bracket (3). 

4. From the front of the front seat, reach between the 
side of the center seat cushion (6) and the adja
cent right or left front outboard seat cushion to 
access and remove the seat belt buckle, lap belt or 
anchor buckle through the elastic strap (2) on the 
side of the center seat cushion. 

5. Remove the front center seat belt buckle, lap belt or anchor buckle unit from the front seat. 

FRONT OUTBOARD 
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WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 



80 - 310 RESTRAINTS --------------------- DR 

NOTE: A traveling front outboard seat belt buckle is located on the inboard side of each front outboard seat 
section (40 percent) used on all vehicles. The seat belt buckle on the driver side front seat for all vehicles 
also includes a seat belt switch. 

1. Move the right or left front outboard seat section to 
its most rearward position and tilt the seat back for
ward for easiest access to the front outboard seat 
belt buckle lower anchor. 

2. On standard cab vehicles only, also move the out
board seat section opposite the side from which 
the buckle is to be removed to its most forward 
position and tilt the seat back forward. 

3. On standard cab vehicles only, remove the stow
age tray from the rear floor panel behind the seat. 
(Refer to 23 - BODY/INTERIOR/LOAD FLOOR -
REMOVAL). 

4. For buckles equipped with a seat belt switch, from 
behind the front seat disconnect the seat belt 
switch pigtail wire connector (4) from the seat wire 
harness take out and connector located on the 
lower inboard side of the seat cushion frame just 
forward of the buckle lower anchor. 

5. From behind the front seat, remove the screw (3) that secures the buckle (1) lower anchor to the lower inboard 
side of the seat cushion frame. 

6. From the front of the front seat, reach between the center seat cushion (2) or center floor console and the right 
or left front outboard seat cushion to access and remove the front outboard seat belt buckle from the seat. 

REAR CENTER ANCHOR AND RIGHT OUTBOARD - MEGA CAB 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

NOTE: The rear seat right outboard occupant buckle is serviced as a unit with an anchor bracket. The lower 
anchor of the rear center seat belt and retractor is also secured to the anchor bracket with a screw so that 
it can be removed from the anchor bracket and serviced separately from the buckle. (Refer to 8 - ELECTRI
CALJRESTRAINTS/SEAT BELT AND RETRACTOR/REAR CENTER SEAT BELT AND RETRACTOR - MEGA 
CAB - REMOVAL). 



DR --------------------- RESTRAINTS 

1. Fold the 60 percent section of the rear seat back 
(2) down onto the seat cushion in the cargo stor
age position, then lift and prop open the seat back 
filler panel (3) as necessary for easiest access to 
the rear center seat belt lower anchor and right 
outboard buckle anchor bracket. 

2, Remove the screw (7) that secures the center seat 
belt lower anchor to the anchor bracket (3) and 
temporarily secure the belt lower anchor to keep it 
from being pulled from between the seat back (1) 
and the seat cushion (2) by the retractor. 

3. Remove and discard the screw (6) that secures the 
buckle anchor bracket and the rear seat rear 
mounting bracket (5) to the rear floor panel. 

4. Remove the nut (4) that secures the buckle anchor 
bracket to the stud on the rear seat rear mounting 
bracket. 

5. Disengage the buckle from between the seat cush
ion and the seat back, then remove the anchor 
bracket and buckle from behind the rear seat as a 
unit. 

REAR CENTER AND LEFT OUTBOARD - MEGA CAB 

80 - 311 

816b20bb 
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WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 



80 - 312 RESTRAINTS -------------------- DR 

1. Fold both the 40 percent section and the 60 per
cent section of the rear seat back (1 and 2) down 
onto the seat cushion in the cargo storage position, 
then lift and prop open the seat back filler panels 
(3 and 4) as necessary for easiest access to the 
rear center and left outboard seat belt buckle 
anchor bracket. 

2. Remove the four screws (2) that secure the stabi
lizer bracket {4} to the two inboard seat hinge 
brackets. 

3. Remove the stabilizer bracket from between the 
seat hinge brackets. 

4. Remove and discard the screw (3) that secures the 
buckle anchor bracket (5) and the rear seat rear 
mounting bracket to the rear floor panel. 

5. Remove the nut (1) that secures the buckle anchor 
bracket to the stud on the rear seat rear mounting 
bracket. 

6. Disengage the buckles from between the seat 
cushion and the seat back, then remove the anchor 
bracket and buckles from between the rear seat 
sections as a unit. 

REAR - QUAD CAB 

816b20bb 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

NOTE: The following removal procedure covers service of the rear seat center and left outboard seat belt 
buckle units. The rear seat right outboard seat belt buckle is serviced as a unit with the rear seat center 
seat belt and retractor assembly. (Refer to 8 - E~ECTRICAURESTRAINTS/SEAT BELT AND RETRACTOR -
REMOVAUREAR CENTER SEAT BELT AND RETRACTOR - QUAD CAB). 



DR -------------------- RESTRAINTS 80 .. 313 

1. Lift up the rear seat cushion into its stowed position 
against the rear seat back. 

2. Remove the screw (2) that secures either the cen
ter (4) or the left outboard (3) occupant buckle unit 
to the rear floor panel near the base of the cab 
back panel (1). On vehicles with the optional 60/40 
split rear bench, the screw that secures the buckle 
unit also secures one of the rear seat mounting 
brackets to the rear floor panel. 

3. Remove the center or left outboard occupant 
buckle unit from the rear floor panel or from the 
rear seat mounting bracket. 

INSTALLATION 

FRONT CENTER AND CENTER ANCHOR 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

NOTE: A fixed position front center seat belt buckle is located on the left side of the front center seat sec
tion (20 percent) used on all vehicles. Standard cab vehicles have a unique, fixed position, black, keyed, 
lower anchor buckle for the three-point center seat belt lower anchor located on the right side of the front 
center seat section. Quad cab and mega cab vehicles have a fixed position front center seat lap belt located 
on the right side of the front center seat section. The following procedure applies to the front center seating 
position belt buckle, the lap belt or the anchor buckle. The three-point front center seat belt and retractor 
unit is only used on standard cab vehicles. (Refer to 8 - ELECTRICAURESTRAINTSIFRONT CENTER SEAT 
BELT AND RETRACTOR - INSTALLATION). 



80 - 314 RESTRAINTS --------------------- DR 

1. From the front of the front seat. position the front 
center seat belt buckle, lap belt or anchor buckle 
unit (1) through the elastic strap (2) on the side of 
the center seat cushion (6). 

2. From the front of the front seat, reach between the 
side of the center seat cushion and the adjacent 
right or left front outboard seat cushion to route the 
lower anchor of the seat belt buckle, lap belt or 
anchor buckle unit down between the side of the 
center seat cushion and the adjacent right or left 
front outboard seat cushion. Be certain that the belt 
webbing is not twisted. 

3. From behind the front seat, position the lower 
anchor of the seat belt buckle, lap belt or anchor 
buckle to the center seat support bracket (3). Be 
certain to engage the anti-rotation tab on the lower 
anchor into the corresponding hole in the center 
seat support bracket. 
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4. Install and tighten the screw (5) that secures the lower anchor of the seat belt buckle, lap belt or anchor buckle 
to the center seat support bracket. Tighten the screw to 40 N·m (29 ft. Ibs.). 

5. On standard cab vehicles only, reinstall the stowage tray onto the rear floor panel behind the seat. (Refer to 23 
BODY/INTERIOR/LOAD FLOOR - INSTALLATION). 

FRONT OUTBOARD 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, bucklest mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

NOTE: A traveling front outboard seat belt buckle is located on the inboard side of each front outboard seat 
section (40 percent) used on all vehicles. The seat belt buckle on the driver side front seat for all vehicles 
also includes a seat belt switch. 

1. From the front of the front seat, reach between the 
center seat cushion (2) or center floor console and 
the right or left front outboard seat cushion to posi
tion the front outboard seat belt buckle to the seat. 

2. From behind the front seat, position the front out
board seat belt buckle lower anchor to the lower 
inboard side of the seat cushion frame. Be certain 
to engage the anti-rotation tab on the lower anchor 
into the corresponding hole in the seat cushion 
frame. 

3. Install and tighten the screw (3) that secures the 
front outboard seat belt buckle lower anchor to the 
seat cushion frame. Tighten the screw to 25 N·m 
(18 ft. Ibs.). 

4. For buckles equipped with a seat belt switch, 
reconnect the seat belt switch pigtail wire connec
tor (4) to the seat wire harness take out and con-
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nector located on the lower inboard side of the seat cushion frame just forward of the buckle lower anchor. 

5. On standard cab vehicles only, reinstall the stowage tray onto the rear floor panel behind the seat. (Refer to 23 
- BODYIINTERIOR/LOAD FLOOR - INSTALLATION). 

REAR CENTER ANCHOR AND RIGHT OUTBOARD - MEGA CAB 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

NOTE: The rear seat right outboard occupant buckle is serviced as a unit with a mounting bracket. The 
lower anchor of the rear center seat belt and retractor is also secured to the mounting bracket with a screw 
so that it can be removed from the mounting bracket and serviced separately from the buckle. (Refer to 8 
- ELECTRICAURESTRAINTs/SEAT BELT AND RETRACTOR/REAR CENTER SEAT BELT AND RETRACTOR· 
MEGA CAB - REMOVAL). 

1. Engage the buckle unit between the seat cushion 
(2) and the seat back (1), then position the anchor 
bracket (3) to the rear seat rear mounting bracket 
(S) behind the rear seat as a unit. Be certain to 
engage the anti-rotation tab on the anchor bracket 
into the clearance hole in the mounting bracket. 

2. Install and tighten the nut (4) that secures the 
buckle anchor bracket to the stud on the rear seat 
rear mounting bracket. Tighten the nut to 23 N·m 
(17 ft. Ibs.). 

3. Install and tighten a new screw (6) to secure the 
buckle anchor bracket and the rear seat rear 
mounting bracket to the rear floor panel. Tighten 
the screw to 47 N·m (35 ft. Ibs.). 

4. Route the center seat belt lower anchor between 
the seat back and the seat cushion and position it 
to the anchor bracket. Be certain the belt webbing 
is not twisted between the retractor and the anchor 
bracket. 

S. Install and tighten the screw (7) that secures the seat belt lower anchor to the anchor bracket. Tighten the screw 
to 40 N·m (30 ft. Ibs.). 

6. Restore the 60 percent seat back filler panel and the seat back to their previous positions. 

REAR CENTER AND LEFT OUTBOARD .. MEGA CAB 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 
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1. Position the buckles and anchor bracket (5) 
between the inboard rear seat hinge brackets and 
engage the buckle units between the seat cushion 
and the seat back as a unit. Be certain to engage 
the anti-rotation tab on the anchor bracket into the 
clearance hole in the rear seat rear mounting 
bracket. 

2. Install and tighten the nut (1) that secures the 
buckle anchor bracket to the stud on the rear seat 
rear mounting bracket. Tighten the nut to 23 N·m 
(17 ft. Ibs.). 

3. Insta" and tighten a new screw (3) to secure the 
buckle anchor bracket and the rear seat rear 
mounting bracket to the rear floor panel. Tighten 
the screw to 47 N·m (35 ft. Ibs.). 

4. Position the stabilizer bracket (4) between the two 
inboard rear seat hinge brackets. 

5. Install and tighten the four screws (2) that secure 
the stabilizer bracket to the hinge brackets. Tighten the screws to 5 N·m (44 in. Ibs.). 

6. Restore both seat back filler panels and both seat backs to their previous positions. 

REAR - QUAD CAB 
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WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

NOTE: The following installation procedure covers service of the rear seat center and left outboard seat belt 
buckle units. The rear seat right outboard seat belt buckle is serviced as a unit with the rear seat center 
seat belt and retractor assembly. (Refer to 8 - ELECTRICAURESTRAINTS/SEAT BELT AND RETRACTOR -
INSTALLATION/REAR CENTER SEAT BELT AND RETRACTOR - QUAD CAB). 

1. Position the center (4) or the left outboard (3) occu
pant buckle unit onto the rear floor panel or onto 
the rear seat mounting bracket near the base of 
the cab back panel (1). On vehicles with the 
optional 60/40 split rear bench, the screw that 
secures the buckle unit also secures one of the 
rear seat mounting brackets to the rear floor panel. 

2. Install and tighten the screw (2) that secures the 
center or the left outboard occupant buckle unit to 
the rear floor panel. Tighten the screw to 40 N·m 
(29 ft. Ibs.). 

3. Restore the rear seat cushion to its seating 
position. 
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SEAT BELT AND RE-rRACTOR 

DESCRIPTION 

80 - 317 

The seat belt retractors used in all seating positions include an inertia-type, emergency locking mechanism (7) as 
standard equipment. However, the retractor locking mechanisms for all seating positions except the driver side front 
position are mechanically switchable from an emergency locking retractor to an automatic locking retractor. The pri
mary function of this feature is to securely accommodate a child seat in any seating position of the vehicle without 
the need for a self-cinching seat belt tip half latch plate unit or another supplemental device that would be required 
to prevent the seat belt webbing from unwinding freely from the retractor spool of an inertia-type emergency locking 
retractor mechanism. 

The automatic locking mechanism is integral to the seat belt and retractor unit and is concealed beneath a molded 
plastic cover located on one side of the retractor spool. The automatic locking mechanism cannot be adjusted or 
repaired and, if ineffective or damaged, the entire passenger side front seat belt and retractor unit must be replaced. 

OPERATION 
The locked mode of the automatic locking retractor is engaged and the retractor is switched from operating as a 
standard inertia-type emergency locking retractor by first buckling the combination lap and shoulder belt buckle. 
Then grasp the shoulder belt and pull all of the webbing out of the retractor. Once all of the belt webbing is 
extracted from the spool, the retractor will automatically become engaged in the pre-locked automatic locking mode 
and will make a light, audible clicking or ratcheting sound as the shoulder belt is allowed to retract to confirm that 
the automatic locking mode is now engaged. Once the automatic locking mode is engaged, the retractor will remain 
locked and the belt will remain tight around whatever it is restraining. 

The retractor is returned to standard emergency locking (inertia) mode by unbuckling the combination lap and shoul
der belt buckle and allowing the belt webbing to be almost fully retracted onto the retractor spool. The emergency 
locking mode is confirmed by the absence of the light, audible clicking or ratcheting sound as the belt webbing 
retracts. This mode will allow the belt to unwind from and wind onto the retractor spool freely unless and until a 
predetermined inertia load is sensed, or until the retractor is again switched to the automatic locking mode. 

REMOVAL 

FRONT CENTER - STANDARD CAB 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 

-'proper'installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

NOTE: A front center seat belt and retractor is used only on standard cab vehicles. Quad cab and mega cab 
vehicles have a lap belt in the front center seating position. (Refer to 8 - ELECTRICAL/RESTRAINTS/SEAT 
BELT/FRONT CENTER SEAT BELT - REMOVAL). 

NOTE: All seat belt retractors except the driver side front retractor include a switchable automatic locking 
mechanism. (Refer to 8 - ELECTRICAlJRESTRAINTS/SEAT BELT AND RETRACTOR/AUTOMATIC LOCKING 
RETRACTOR - DESCRIPTION). 
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1. Reach between the center of the front seat cushion 
and front seat back to access and unbuckle the 
front center seat belt lower anchor latch plate from 
the unique black, keyed lower anchor buckle. Use 
an ignition key or a small screwdriver to depress 
the small white release button on the anchor 
buckle. 

2. Move the front seat to its most forward position for 
easiest access to the front center seat belt and 
retractor unit. 

3. Remove the stowage tray from the rear floor panel 
behind the seat. (Refer to 23 - BODY/INTERIOR/ 
LOAD FLOOR - REMOVAL). 

4. Using a trim stick or another suitable wide flat
bladed tool 1 gently pry at each side of the front 
center seat belt bezel (5) on the cab back trim 
panel (1) to release the snap features that secure 
the bezel to the panel. 

5. Remove the bezel from the webbing of the front 
center seat belt (4). 

6. Remove the trim from the cab back panel. (Refer 
to 23 - BODYI1NTERIOR/REAR CAB BACK PANEL TRIM - REMOVAL). 

7. Remove the two screws (3) that secure the belt 
bracket (2) of the front center seat belt (7) to the 
body bracket (1) on the upper cab back panel {8} 
reinforcement. 

8. Remove the belt bracket of the front center seat 
belt from the body bracket on the upper cab back 
panel reinforcement. 

9. Remove the two screws (4) that secure the front 
center seat belt retractor bracket (5) to the floor 
panel (6) near the base of the cab back panel. 

10. Remove the front center seat belt and retractor 
unit from the floor panel. 

FRONT OUTBOARD - QUAD AND MEGA CAB 

8Od~66d 

8Od4851a 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 



WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

NOTE: The following procedure is for replacement of an ineffective or damaged seat belt and retractor unit. 
On light-duty DR 1500 the front retractor also includes a seat belt tensioner. If the front seat belt or retractor 
is ineffective or damaged, but the seat belt tensioner is not deployed, review the recommended procedures 
for handling non-deployed supplemental restraints. (Refer to 8 .. ELECTRICAL/RESTRAINTS - STANDARD 
PROCEDURE - HANDLING NON-DEPLOYED SUPPLEMENTAL RESTRAINTS). If the seat belt tensioner has 
been deployed, review the recommended procedures for service after a supplemental restraint deployment 
before removing the unit from the vehicle. (Refer to 8 .. ELECTRICAL/RESTRAINTS .. STANDARD PROCE
DURE - SERVICE AFTER A SUPPLEMENTAL RESTRAINT DEPLOYMENT). 

NOTE: All seat belt retractors except the driver side front retractor include a switchable automatic locking 
mechanism. (Refer to 8 .. ELECTRICAL/RESTRAINTS/SEAT BELT AND RETRACTOR/AUTOMATIC LOCKING 
RETRACTOR .. DESCRIPTION). 

1. Adjust the front seat to its most forward position for 
easiest access to the front seat belt (2) lower 
anchor cover (4) and the B-piUar trim. 

2. Disconnect and isolate the battery negative cable. 
Wait two minutes for the system capacitor to dis
charge before further service. 

3. Grasp the upper edge of the lower anchor cover 
and pull upward to unsnap it from the front seat 
cushion outboard side shield. 

4. Remove the screw (3) that secures the lower 
anchor to the outboard side of the front seat cush
ion frame. 
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5. Unsnap the trim cover (3) from the front seat beft 
turning loop (5) and discard. 

6. Remove the screw (4) that secures the seat belt 
turning loop to the height adjuster (1) on the upper 
B-pillar. 

7. Remove the seat belt turning loop from the height 
adjuster. 

8. Remove the upper trim (2) from the inside of the 
B-pillar. (Refer to 23 - BODY/INTERIOR/B-PILLAR 
UPPER TRIM - REMOVAL). 

9. Remove the lower trim (3) from the inside of the 
B-pillar. (Refer to 23 • BODY IINTERIOR/B-PILLAR 
LOWER TRIM - REMOVAL). 

10. On light-duty DR 1500 only, disconnect the yellow 
body wire harness connector (5) from the seat 
belt tensioner initiator on the retractor (7). 

11. Disengage the two clips that secure the belt web 
guide (1) to the B-pillar. 

12. Remove the screw (4) that secures the upper 
retractor bracket to the B-pillar. 

13. Remove the screw (6) that secures the lower 
retractor bracket to the B-pillar. 

14. Disengage the locating tab on the upper retractor 
bracket from the hole in the inner B-piUar. 

15. Remove the front outboard seat belt and retractor 
from the B-pillar as a unit. 

FRONT OUTBOARD - STANDARD CAB 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and Isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat betts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 



DR -------------------- RESTRAINTS 80 - 321 

NOTE: The following procedure is for replacement of an ineffective or damaged seat belt and retractor unit. 
On light-duty DR 1500 the front retractor also includes a seat belt tensioner. If the front seat belt or retractor 
is ineffective or damaged, but the seat belt tensioner is not deployed, review the recommended procedures 
for handling non-deployed supplemental restraints. (Refer to 8 - ELECTRICAURESTRAINTS - STANDARD 
PROCEDURE - HANDLING NON-DEPLOYED SUPPLEMENTAL RESTRAINTS). If the seat belt tensioner has 
been deployed, review the recommended procedures for service after a supplemental restraint deployment 
before removing the unit from the vehicle. (Refer to 8 - ELECTRICAURESTRAINTS - STANDARD PROCE
DURE - SERVICE AFTER A SUPPLEMENTAL RESTRAINT DEPLOYMENT). 

NOTE: The seat belt retractor on the driver side of all standard cab vehicles includes a tension reducer. 
(Refer to 8 - ELECTRICAURESTRAINTSISEAT BELT TENSION REDUCER - DESCRIPTION). All seat belt 
retractors except the driver side front retractor include a switchable automatic locking mechanism. (Refer to 
8 - ELECTRICAURESTRAINTS/SEAT BELT AND RETRACTOR/AUTOMATIC LOCKING RETRACTOR -
DESCRIPTION). 

1. Adjust the front seat (1) to its most forward position 
for easiest access to the front seat belt (2) lower 
anchor cover (4) and the B-pillar trim. 

2. Disconnect and isolate the battery negative cable. 
Wait two minutes for the system capacitor to dis
charge before further service. 

3. Remove the stowage tray from the rear floor panel 
behind the seat. (Refer to 23 - BODY/INTERIOR/ 
LOAD FLOOR - REMOVAL). 

4. Grasp the upper edge of the lower anchor cover 
and pull upward to unsnap it from the front seat 
cushion outboard side shield. 

5. Remove the screw (3) that secures the lower 
anchor to the outboard side of the front seat cush
ion frame. 

6. Unsnap the trim cover (3) from the front seat belt 
turning loop (5) and discard. 

7. Remove the screw (4) that secures the seat belt 
turning loop to the height adjuster (1) on the upper 
B-pillar. 

a. Remove the seat belt turning loop from the height 
adjuster. 

9. Remove the upper trim (2) from the inside of the 
B-pillar. (Refer to 23 - BODY/INTERIORlB-PILLAR 
UPPER TRIM - REMOVAL). 
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10. Remove the lower trim (3) from the inside of the 
B-pillar. (Refer to 23 - BODY/INTERIORlB-PfL
LAR LOWER TRIM - REMOVAL) 

11. On light-duty DR 1500 only, disconnect the yellow 
body wire harness connector (5) from the seat belt 
tensioner initiator on the retractor (7). 

12. On the driver side only, disconnect the white body 
wire harness connector from the connector recep
tacle for the seat belt tension reducer located 
near the bottom of the retractor. 

13. Disengage the two clips that secure the belt web 
guide (1) to the B-pillar. 

14. Remove the screw (4) that secures the upper 
retractor bracket to the B-pillar. 

15. Remove the screw (6) that secures the lower 
retractor bracket to the B-pillar. 

16. Disengage the locating tab on the upper retractor 
bracket from the hole in the inner B-pillar. 

17. Remove the front outboard seat belt and retractor from the B-pillar as a unit. 

REAR CENTER - MEGA CAB 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

NOTE: All seat belt retractors except the driver side front retractor include a switchable automatic locking 
mechanism. (Refer to 8 - ELECTRICALJRESTRAINTS/SEAT BELT AND RETRACTOR/AUTOMATIC LOCKING 
RETRACTOR - DESCRIPTION). 

1. Fold the 60 percent section of the rear seat back 
(2) down onto the seat cushion in the cargo stor
age pOSition, then lift and prop open the seat back 
filler panel (3) as necessary for easiest access to 
the rear center seat belt lower anchor and right 
outboard buckle anchor bracket. 

816b20bb 
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2. Remove the screw (7) that secures the center seat 
belt lower anchor to the anchor bracket (3) and, 
from the front of the seat back, pull the belt lower 
anchor out from between the seat back (1) and the 
seat cushion (2). 

3. Remove the two screws (3) that secure the bezel 
(2) to the top of the 60 percent section of the rear 
seat back (1). 

4. Remove the bezel from the webbing of the rear 
center seat belt. 

S. Remove the trim cover from the 60 percent section 
of the rear seat back. (Refer to 23 - BODY/SEATS! 
SEAT BACK CUSHION I COVER - REAR -
REMOVAL). 

6. Remove the two screws (6) that secure the belt 
bracket (1) of the rear center seat belt to the top of 
the seat back frame (3). 

7. Disengage the belt bracket of the rear center seat 
belt from the seat back frame. 

8. Remove the screw (4) that secures the rear center 
seat belt retractor to the seat back frame. 

9. Remove the seat belt and retractor from the rear 
seat back as a unit. 

816b8a98 
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REAR CENTER - QUAD CAB 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

NOTE: The rear center seat belt and retractor is secured to a mounting bracket that includes the right out
board occupant seat belt buckle. The rear right outboard occupant buckle is available for service only as a 
unit with the center seat belt and retractor. 

NOTE: All seat belt retractors except the driver side front retractor include a switchable automatic locking 
mechanism. (Refer to 8 - ELECTRICAURESTRAINTS/SEAT BELT AND RETRACTOR/AUTOMATIC LOCKING 
RETRACTOR - DESCRIPTION). 

1. Lift up the rear seat cushion into its stowed position 
against the rear seat back. 

2. Remove the screw (5) that secures the center seat 
belt lower anchor and the left side of the seat belt 
retractor mounting bracket to the rear floor panel. 

3. Remove the rear seat from the vehicle. On vehicles 
with the optional 60/40 split rear bench, only the 60 
percent section (right side) of the rear seat must be 
removed. (Refer to 23 - BODY/SEATS/SEAT -
REAR - REMOVAL). 

4. Lift upward on the forward edge of the rear center 
seat belt bezel (2) at the top of the cab back panel 
(1) to release the snap features that secure the 
bezel to the belt bracket. 

5. Remove the bezel from the webbing of the rear 
center seat belt. 

6. Lift the rear center seat belt cover (3) off of the belt 
bracket at the top of the cab back panel and 
remove the cover from the webbing of the rear 
center seat belt. 

7. Remove the two screws (4) that secure the belt 
bracket of the rear center seat belt to the body 
bracket on the upper cab back panel reinforce
ment. 

8. Remove the belt bracket of the rear center seat belt from the body bracket. 

8' 727ff9 

9. Remove the screw (7) that secures the right side of the seat belt retractor mounting bracket and the right out
board occupant buckle (6) unit to the rear floor panel near the base of the cab back panel. 

10. Remove the rear center seat belt and retractor unit from the vehicle. 
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REAR OUTBOARD - MEGA CAB 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

NOTE: All seat belt retractors except the driver side front retractor include a switchable automatic locking 
mechanism. (Refer to 8 - ELECTRICAURESTRAINTS/SEAT BELT AND RETRACTOR/AUTOMATIC LOCKING 
RETRACTOR - DESCRIPTION). 

1. Remove the rear seat from the vehicle. (Refer to 
23 - BODY/SEATS/SEAT - REAR - REMOVAL). 

2. Remove the screw (6) that secures the seat belt 
lower anchor (7) to the base of the inner C-pillar. 

3. Unsnap the trim cover (4) from the front seat belt 
turning loop (3) and discard. 

4. Remove the screw (5) that secures the seat belt 
turning loop to the height adjuster (1) on the upper 
C-piUar. 

5. Remove the seat belt turning loop from the height 
adjuster. 

6. Remove the upper trim (2) from the inside of the 
C-pillar. (Refer to 23 - BODY/INTERIOR/C-PILLAR 
UPPER TRIM - REMOVAL). 

7. Remove the lower trim (2) from the inside of the 
C-pillar. (Refer to 23 - BODY/INTERIOR/C-PILLAR 
LOWER TRIM - REMOVAL) 

8. Disengage the two clips that secure the belt web 
guide (5) to the C-pillar. 

9. Remove the screw (3) that secures the lower 
bracket of the retractor (4) to the C-pillar. 

10. Disengage the hooks on the upper retractor 
bracket from the slots in the C-pillar above the 
retractor mounting hole. 

11. Remove the rear outboard seat belt and retractor 
from the C-pillar as a unit. 

:c:~ 
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REAR OUTBOARD - QUAD CAB 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or Ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

NOTE: All seat belt retractors except the driver side front retractor include a switchable automatic locking 
mechanism. (Refer to 8 - ELECTRICAURESTRAINTSISEAT BELT AND RETRACTOR/AUTOMATIC LOCKING 
RETRACTOR - DESCRIPTION). 

1. Remove the rear seat from the vehicle. (Refer to 
23 - BODY/SEATS/SEAT - REAR - REMOVAL). 

2. Remove the screw (5) that secures the seat belt 
lower anchor (6) to the base of the inner C-pillar. 

3. Unsnap the trim cover (3) from the front seat belt 
turning loop (2) and discard. 

4. Remove the screw (4) that secures the seat belt 
turning loop to the upper C-pillar. 

5. Remove the seat belt turning loop from the upper 
C-pillar. 

6. Remove the upper trim (1) from the inside of the 
C-pillar. (Refer to 23 - BODY/INTERIOR/C-PILLAR 
UPPER TRIM - REMOVAL). 

7. Remove the lower trim (2) from the inside of the 
C-pillar. (Refer to 23 - BODY/INTERIORlC-PILLAR 
LOWER TRIM - REMOVAL) 

8. Disengage the two clips that secure the belt web 
guide (5) to the C-pillar. 

9. Remove the screw (3) that secures the lower 
bracket of the retractor (4) to the C-pillar. 

10. Disengage the hooks on the upper retractor 
bracket from the slots in the C-pillar above the 
retractor mounting hole. 

11. Remove the rear outboard seat belt and retractor 
from the C-pillar as a unit. 
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INSTALLATION 

FRONT CENTER - STANDARD CAB 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

NOTE: A front center seat belt and retractor is used only on standard cab vehicles. Quad cab and mega cab 
vehicles have a lap belt in the front center seating position. (Refer to 8 - ELECTRICAURESTRAINTS/SEAT 
BELT/FRONT CENTER SEAT BELT - INSTALLATION). 

NOTE: All seat belt retractors except the driver side front retractor include a switchable automatic locking 
mechanism. (Refer to 8 - ELECTRICAURESTRAINTS/SEAT BELT AND RETRACTOR/AUTOMATIC LOCKING 
RETRACTOR - DESCRIPTION). 

1. Position the front center seat belt and retractor unit 
(5) to the floor panel (6) at the base of the cab 
back panel (8) to the right of center. 

2. Install and tighten the two screws (4) that secure 
the front center seat belt retractor bracket to the 
floor panel near the base of the cab back panel. 
Tighten the screws to 40 N·m (29 ft. Ibs.). 

3. Position the belt bracket (2) of the front center seat 
belt (7) to the body bracket (1) on the upper cab 
back panel reinforcement. 

4. Install and tighten the two screws (3) that secure 
the belt bracket of the front center seat belt to the 
body bracket on the upper cab back panel rein
forcement. Tighten the screws to 20 N·m (15 ft. 
Ibs.). 

6Od4851a 
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5. Reinstall the trim (1) onto the cab back panel. 
(Refer to 23 - BODY/INTERIOR/REAR CAB BACK 
PANEL TRIM - INSTALLATION). 

6. Route the webbing of the front center seat belt (4) 
through the bezel (5) and position the bezel to the 
belt opening near the top of the cab back trim 
panel. 

7. Using hand pressure, press firmly and evenly on 
each side of the front center seat belt bezel until it 
snaps into place on the cab back trim panel. 

8. Reinstall the stowage tray onto the rear floor panel 
behind the seat. (Refer to 23 - BODY/INTERIOR/ 
LOAD FLOOR - INSTALLATION). 

9. Reach between the center of the front seat cushion 
and front seat back to access and buckle the front 
center seat belt lower anchor latch plate to the 
unique black, keyed lower anchor buckle. 

FRONT OUTBOARD - QUAD AND MEGA CAB 

6Od4866d 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

NOTE: The following procedure is for replacement of an ineffective or damaged seat belt and retractor unit. 
On light-duty DR 1500 the front retractor also includes a seat belt tensioner. If the front seat belt or retractor 
is ineffective or damaged, but the seat belt tensioner is not deployed, review the recommended procedures 
tor handling non-deployed supplemental restraints. (Refer to 8 - ELECTRICAURESTRAINTS - STANDARD 
PROCEDURE - HANDLING NON-DEPLOYED SUPPLEMENTAL RESTRAINTS). If the seat belt tensioner has 
been deployed, review the recommended procedures for service after a supplemental restraint deployment 
before removing the unit from the vehicle. (Refer to 8 - ELECTRICAURESTRAINTS - STANDARD PROCE
DURE - SERVICE AFTER A SUPPLEMENTAL RESTRAINT DEPLOYMENT). 

NOTE: All seat belt retractors except the driver side front retractor include a switchable automatic locking 
mechanism. (Refer to 8 - ELECTRICAURESTRAINTS/SEAT BELT AND RETRACTOR/AUTOMATIC LOCKING 
RETRACTOR - DESCRIPTION). 



1. Position the front outboard seat belt and retractor 
(7) to the inner B-pillar as a unit. Be certain to 
engage the tab on the upper retractor bracket into 
the hole in the B-pillar. 

2. Loosely install the screw (6) that secures the lower 
retractor bracket to the B-pillar. 

3. Install and tighten the screw (4) that secures the 
uppe r retractor bracket to the B-pillar. Tighten the 
screw to 12 N·m (105 in. Ibs.). 

4. Tighten the screw that secures the lower retractor 
bracket to the B-pilia r. Tighten the screw to 39 N·m 
(29 ft. Ibs.). 

5. Position the belt web guide (1) to the B-pillar and 
use hand pressure to press it firmly and evenly 
until the two clips that secure it snap into place. 

B. On light-duty DR 1500 only, reconnect the yellow 
body wire harness connector (5) to the seat bett 
tensioner initiator on the retractor. 

81628d94 

7. Reinstall the lower trim (3) onto the inside of the a-pillar. Be certain that the turning loop (2) can be accessed 
from the face of the lower trim after the seat belt webbing is inserted through the slot in the trim. (Refer to 23 -
BODYJINTERIORlB-PILLAR LOWER TRIM - INSTALLATION). 

8. Reinstall the upper trim (2) onto the inside of the 
B-pillar. (Refer to 23 - BODY/INTERIORlB-PILLAR 
UPPER TRIM - INSTALLATION). 

9. Position the seat belt turning loop (5) onto the 
height adjuster (1) on the upper B-pillar. 

10. Install and tighten the screw (4) that secures the 
turning loop to the height adjuster. Tighten the 
screw to 39 N·m (29 ft. Ibs.). 

11. Engage the upper edge of a new trim cover (3) 
over the top of the turning loop. Then squeeze the 
lower end of the trim cover and the turning loop 
together firmly and evenly until the engagement 
tabs of the trim cover snap into the slots of the 
turning loop. 
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12. Position the seat belt (2) lower anchor to the 
mounting hole on the outboard side of the front 
seat (1) cushion frame. Be certain that the seat 
belt webbing between the turning loop and the 
lower anchor is not twisted. 

13. Install and tighten the screw (3) that secures the 
lower anchor to the seat. Tighten the screw to 39 
N·m (29 ft. Ibs.). 

14. Reinstall the lower anchor cover (4) onto the front 
seat cushion outboard side shield. 

15. Do not reconnect the battery negative cable at 
this time. The Supplemental Restraint System 
(SRS) verification test procedure should be per
formed following service of any SRS component. 
(Refer to 8 - ELECTRrCAURESTRAINTS - STAN
DARD PROCEDURE - VERIFICATION TEST). 

FRONT OUTBOARD • STANDARD CAB 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

NOTE: The following procedure is for replacement of an ineffective or damaged seat belt and retractor unit. 
On light-duty DR 1500 the front retractor also includes a seat belt tensioner. If the front seat belt or retractor 
is ineffective or damaged, but the seat belt tensioner is not deployed, review the recommended procedures 
for handling non-deployed supplemental restraints. (Refer to 8 - ELECTRICAURESTRAINTS - STANDARD 
PROCEDURE - HANDLING NON-DEPLOYED SUPPLEMENTAL RESTRAINTS). If the seat belt tensioner has 
been deployed, review the recommended procedures for service after a supplemental restraint deployment 
before removing the unit from the vehicle. (Refer to 8 - ELECTRICAURESTRAINTS - STANDARD PROCE
DURE - SERVICE AFTER A SUPPLEMENTAL RESTRAINT DEPLOYMENT). 

NOTE: The seat belt retractor on the driver side of all standard cab vehicles includes a tension reducer. 
(Refer to 8 - ELECTRICAURESTRAINTS/SEAT BELT TENSION REDUCER - DESCRIPTION). All seat belt 
retractors except the driver side front retractor include a switchable automatic locking mechanism. (Refer to 
8 - ELECTRICAURESTRAINTS/SEAT BELT AND RETRACTORlAUTOMATIC LOCKING RETRACTOR -
DESCRIPTION). 



1. Position the front outboard seat belt and retractor 
(7) to the inner B-pillar as a unit. Be certain to 
engage the tab on the upper retractor bracket into 
the hole in the 8-pillar. 

2. Loosely install the screw (6) that secures the lower 
retractor bracket to the B-pillar. 

3. Install and tighten the screw (4) that secures the 
upper retractor bracket to the 8-pillar. Tighten the 
screw to 12 N·m (105 in. Ibs.). 

4. Tighten the screw that secures the lower retractor 
bracket to the B-pillar. Tighten the screw to 39 N·m 
(29 ft. Ibs.). 

5. Position the belt web guide (1) to the B-pillar and 
use hand pressure to press it firmly and evenly 
until the two clips that secure it snap into place. 

6. On light-duty DR 1500 only, reconnect the yellow 
body wire harness connector (5) to the seat belt 
tensioner initiator on the retractor. 

81628769 

7. On the driver side only, reconnect the white body wire harness connector to the seat belt tension reducer con
nector receptacle near the bottom of the retractor. 

S. Reinstall the lower trim (3) onto the inside of the B-piUar. Be certain that the turning loop (2) can be accessed 
from the face of the lower trim after the seat belt webbing is inserted through the slot in the trim. (Refer to 23 -
BODY/1NTERIORl8-PILLAR LOWER TRIM - INSTALLATION). 

9. Reinstall the upper trim (2) onto the inside of the 
8-pillar. (Refer to 23 - BODY/INTERIOR/B-PILLAR 
UPPER TRIM - INSTALLATION). 

10. Position the seat belt turning loop (5) onto the 
height adjuster (1) on the upper B-pillar. 

11. Install and tighten the screw (4) that secures the 
turning loop to the height adjuster. Tighten the 
screw to 39 N·m (29 ft. Ibs.). 

12. Engage the upper edge of a new trim cover (3) 
over the top of the turning loop. Then squeeze the 
lower end of the trim cover and the turning loop 
together firmly and evenly until the engagement 
tabs of the trim cover snap into the slots of the 
turning loop. 



80 - 332 RESTRAlt4TS -------------------- DR 

13. Position the seat belt (2) lower anchor to the 
mounting hole on the outboard side of the front 
seat (1) cushion frame. Be certain that the seat 
belt webbing between the turning loop and the 
lower anchor is not twisted. 

14. Install and tighten the screw (3) that secures the 
lower anchor to the seat Tighten the screw to 39 
N·m (29 ft. Ibs.). 

15. Reinstall the lower anchor cover (4) onto the front 
seat cushion outboard side shield. 

16. Reinstall the stowage tray onto the rear floor 
panel behind the seat. (Refer to 23 - BODY/INTE
RIOR/LOAD FLOOR - INSTALLATION). 

17. Do not reconnect the battery negative cable at 
this time. The Supplemental Restraint System 
(SRS) verification test procedure should be per
formed following service of any SRS component. 
(Refer to 8 - ELECTRICAURESTRAINTS - STAN
DARD PROCEDURE - VERIFICATION TEST). 

REAR CENTER - MEGA CAB 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

NOTE: All seat belt retractors except the driver side front retractor include a switchable automatic locking 
mechanism. (Refer to 8 - ELECTRICAURESTRAINTS/SEAT BELT AND RETRACTOR/AUTOMATIC LOCKING 
RETRACTOR - DESCRIPTION). 

1. Position the rear center seat belt and retractor unit 
into the 60 percent section of the rear seat back 
frame (3). Be certain the tab (5) on the retractor 
bracket is engaged in the slot in the frame. 

2. Install and tighten the screw (4) that secures the 
rear center seat belt retractor to the seat back 
frame. Tighten the screw to 60 N·m (44 ft. Ibs.). 

3. Position the belt bracket (1) of the rear center seat 
bert onto the top of the seat back frame. Be certain 
the tab (2) on the bracket is engaged in the slot in 
the frame. 

4. Install and tighten the two screws (6) that secure 
the belt bracket of the rear center seat belt to the 
seat back frame. Tighten the screws to 60 N·m (44 
ft. Ibs.). 

5. Reinstall the trim cover onto the 60 percent section 
of the rear seat back frame. (Refer to 23 - BODY/ 
SEATS/SEAT BACK CUSHION / COVER - REAR -
INSTALLATION). 

816b8a98 
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6. Engage the rear center seat belt bezel (2) over the 
webbing of the rear center seat belt. 

7. Position the bezel over the belt bracket on the top 
of the rear seat back (1). 

B. Install and tighten the two screws (3) that secure 
the bezel to the belt bracket on the top of the rear 
seat back frame. Tighten the screws to 5 N·m (44 
in. Ibs.). 

9. Route the center seat belt lower anchor between 
the seat back (1) and the seat cushion (2) and 
position it to the anchor bracket (3). Be certain the 
belt webbing is not twisted between the retractor 
and the anchor bracket. 

10. Install and tighten the screw (7) that secures the 
seat belt lower anchor to the anchor bracket. 
Tighten the screw to 40 N·m (30 ft. Ibs.). 

11. Restore the 60 percent seat back filler panel and 
the seat back to their previous positions. 

REAR CENTER - QUAD CAB 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

NOTE: The rear center seat belt and retractor is secured to a mounting bracket that includes the right out~ 
board occupant seat belt buckle. The rear right outboard occupant buckle is available for service only as a 
unit with the center seat belt and retractor. 
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NOTE: All seat belt retractors except the driver side front retractor Include a switchable automatic locking 
mechanism. (Refer to 8 - ELECTRICAURESTRAINTS/SEAT BELT AND RETRACTOR/AUTOMATIC LOCKING 
RETRACTOR - DESCRIPTION). 

1. Position the rear center seat belt retractor and right 
outboard occupant buckle unit (6) onto the rear 
floor panel near the base of the cab back panel (1). 

2. Loosely install the screw (7) that secures the right 
side of the seat belt retractor mounting bracket and 
the right outboard occupant buckle unit to the rear 
floor panel near the base of the cab back panel. 

3. Position the belt bracket of the rear center seat belt 
onto the body bracket on the upper cab back panel 
reinforcement. 

4. Install and tighten the two screws (4) that secure 
the belt bracket to the body bracket. Tighten the 
screws to 20 N·m (15 ft. Ibs.). 

5. Lift the webbing of the rear center seat belt and 
slide the cover (3) over the belt bracket at the top 
of the cab back panel until it is fuUy seated. 

6. Route the rear center seat belt bezel (2) over the 
webbing of the rear center seat belt. 

7. Position the rear center seat belt bezel over the 
cover and belt bracket at the top of the cab back 
panel and engage the rearward snap features of 
the bezel with the belt bracket. USing hand pres
sure, press firmly and evenly downward on the 
front of the bezel until it snaps into place over the 
cover and belt bracket. 

81727ff9 

8. Reinstall the rear seat into the vehicle. On vehicles with the optional 60/40 split rear bench, only the 60 percent 
section (right side) of the rear seat must be reinstalled. (Refer to 23 - BODY/SEATS/SEAT - REAR - INSTAL
LATION). 

9. Insert the rear center seat belt lower anchor between the rear seat back and the seat cushion, and position the 
anchor to the left side of the seat belt retractor mounting bracket on the rear floor panel. 

10. Install and tighten the screw (5) that secures the center seat belt lower anchor and the left side of the seat belt 
retractor mounting bracket to the rear floor panel. Tighten the screw to 40 N·m (29 ft. Ibs.). 

11. Tighten the screw that secures the right side of the seat belt retractor mounting bracket to the rear floor panel 
to 40 N·m (29 ft. Ibs.). 

12. Restore the rear seat cushion to its seating position. 

REAR OUTBOARD-MEGA CAB 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

NOTE: All seat belt retractors except the driver side front retractor include a switchable automatic locking 
mechanism. (Refer to 8 - ELECTRICAURESTRAINTS/SEAT BELT AND RETRACTOR/AUTOMATIC LOCKING 
RETRACTOR - DESCRIPTION). 



1. Position the rear outboard seat belt and retractor 
(4) to the inner C-pillar as a unit. Be certain to 
engage the hooks on the upper retractor bracket 
into the mounting hole in the C-pillar. 

2. Install and tighten the screw (3) that secures the 
lower retractor bracket to the C-pillar. Tighten the 
screw to 39 N·m (29 ft. Ibs.). 

3. Position the belt web guide (5) to the B-pillar and 
use hand pressure to press it firmly and evenly 
until the two clips that secure it snap into place. 

4. Reinstall the lower trim (2) onto the inside of the 
C-pillar. Be certain that the turning loop (1) can be 
accessed from the face of the lower trim after the 
seat belt webbing is inserted through the slot in the 
trim. (Refer to 23 - BODYIINTERIOR/C-PILLAR 
UPPER TRIM - INSTALLATION). 

5. Reinstall the upper trim (2) onto the inside of the 
C-pillar. (Refer to 23 - BODYIINTERIOR/C-PILLAR 
LOWER TRIM - INSTALLATION). 

6. Position the seat belt turning loop (3) onto the 
height adjuster (1) on the upper C-pillar. 

7. Install and tighten the screw (5) that secures the 
turning loop to the height adjuster. Tighten the 
screw to 39 N·m (29 ft. Ibs.). 

8. Engage the upper edge of a new trim cover (4) 
over the top of the turning loop. Then squeeze the 
lower end of the trim cover and the turning loop 
together firmly and evenly until the engagement 
tabs of the trim cover snap into the slots of the 
turning loop. 

9. Position the seat belt lower anchor (7) to the 
mounting hole at the base of the C-pillar. 

10. Install and tighten the screw (6) that secures the 
lower anchor to the C-pillar. Tighten the screw to 
39 N·m (29 ft. Ibs.). 

11. Reinstall the rear seat into the vehicle. (Refer to 23 - BODY/SEATS/SEAT - REAR - INSTALLATION). 

REAR OUTBOARD - QUAD CAB 

8162b050 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

NOTE: All seat belt retractors except the driver side front retractor include a switchable automatic locking 
mechanism. (Refer to 8 - ELECTRICAURESTRAINTS/SEAT BELT AND RETRACTOR/AUTOMATIC LOCKING 
RETRACTOR - DESCRIPTION). 



1. Position the rear outboard seat belt and retractor 
(4) to the inner C-pUlar as a unit. Be certain to 
engage the hooks on the upper retractor bracket 
into the mounting hole in the C-piflar. 

2. Install and tighten the screw (3) that secures the 
lower retractor bracket to the C-pillar. Tighten the 
screw to 39 N·m (29 ft. Ibs.). 

3. Position the belt web guide (5) to the B-pillar and 
use hand pressure to press it firmly and evenly 
until the two clips that secure it snap into place. 

4. Reinstall the lower trim (2) onto the inside of the 
C-piUar. Be certain that the turning loop (1) can be 
accessed from the face of the lower trim after the 
seat belt webbing ;s inserted through the slot in the 
trim. (Refer to 23 - BODY/INTERIOR/C-PILLAR 
UPPER TRIM • INSTALLATION). 

5. Reinstall the upper trim (1) onto the inside of the 
C-pillar. (Refer to 23 - BODY/INTERIORlC-PILLAR 
LOWER TRIM - INSTALLATION). 

6. Position the seat belt turning loop (2) onto the 
upper C-pUlar. 

7. Install and tighten the screw (4) that secures the 
turning loop to the C-pillar. Tighten the screw to 39 
N·m (29 ft. Ibs.). 

8. Engage the upper edge of a new trim cover (3) 
over the top of the turning loop. Then squeeze the 
lower end of the trim cover and the turning loop 
together firmly and evenly until the engagement 
tabs of the trim cover snap into the slots of the 
turning loop. 

9. Position the seat belt lower anchor (6) to the 
mounting hole at the base of the C-pillar. 

10. Install and tighten the screw (5) that secures the 
lower anchor to the C-pillar. Tighten the screw to 
39 N·m (29 ft. Ibs.). 

...---0 

11. Reinstall the rear seat into the vehicle. (Refer to 23 - BODY/SEATS/SEAT - REAR - INSTALLATION). 

8162afdb 
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SWITCH-SEAT BELT DRIVER 

DESCRIPTION 
All vehicles are equipped with a driver side seat belt 
switch that is a small, normally open, single pole, sin
gle throw. leaf contact, momentary switch. The driver 
side seat belt switch is integral to the buckle (1) of the 
driver side front seat belt buckle, which is located on a 
stamped steel stanchion secured by a screw (3) to the 
inboard side of the driver side front seat cushion 
frame. 

The seat belt switch is connected to the vehicle elec
trical system through a two-lead pigtail wire and con
nector (4) on the seat belt buckle-half, which is 
connected to a wire harness connector and take out of 
the seat wire harness routed beneath the driver side 
front seat cushion in the passenger compartment. 

The seat belt switch cannot be adjusted or repaired. If 
ineffective or damaged, the entire driver side front seat 
belt buckle-half unit must be replaced. 

OPERATION 

80 - 337 

The driver side seat belt switch is designed to control a path to ground for the seat belt switch sense input of the 
ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN). When the driver 
side front seat belt tip-half is inserted into the seat belt buck'e, the switch closes the path to ground; and, when the 
driver side front seat belt tip-half is removed from the seat belt buckle, the switch opens the ground path. The switch 
is actuated by the latch mechanism within the seat belt buckle. 

The seat belt switch is connected in series between ground and the seat belt switch sense input of the instrument 
cluster. The seat belt switch receives ground at all times through its pigtail wire connection to the seat wire harness 
from a take out of the body wire harness. An eyelet terminal connector on the body wire harness ground take out 
is secured beneath a ground screw on the left cowl side inner panel, beneath the instrument panel. 

The seat belt switch as well as the hard wired inputs and outputs of the switch may be diagnosed using conven
tional diagnostic tools and procedures. Refer to the appropriate wiring information. 
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SEAT BELT-TENSIONER 

DESCRIPTION 
Seat belt tensioners supplement the dual front airbags for the light-duty DR 1500 vehicles. The seat belt tensioners 
are integral to the front outboard seat belt retractor units, which are secured to the inner B-pillar on the right and left 
sides of the vehicle. The retractor is concealed beneath the molded plastic inner B-pillar trim. 

The seat belt tensioner consists primarily of a sprocket/pinion, a steel tube, a cast metal housing, numerous steel 
balls, a stamped metal ball trap, a torsion bar and a small pyrotechnically activated gas generator with a connector 
receptacle. All of these components are located on one side of the retractor spool on the outside of the retractor 
housing except tor the torsion bar. which serves as the spindle upon which the retractor spool rides. The seat belt 
tensioners are controlled by the Occupant Restraint Controller (ORC) and are connected to the vehicle electrical 
system through a dedicated take out of the body wire harness by a keyed and latching yellow molded plastic con
nector insulator to ensure a secure connection. 

The seat belt tensioners cannot be repaired and. if ineffective or damaged, the entire front seat belt and refractor 
unit must be replaced. If the front airbags have been deployed, the seat belt tensioners have also been deployed. 
The seat belt tensioners are not intended for reuse and must be replaced following any front airbag deployment. A 
growling or grinding sound while attempting to operate the seat beft retractor is a sure indication that the seat belt 
tensioner has been deployed and requires replacement. (Refer to 8 - ELECTRICAURESTRAINTS/SEAT BELT AND 
RETRACTOR/FRONT OUTBOARD SEAT BELT AND RETRACTOR - REMOVAL). 

OPERATION 
The seat belt tensioners are deployed in conjunction with the dual front airbags by a signal generated by the Occu
pant Restraint Controller (ORC) through the driver or passenger seat belt tensioner line 1 and line 2 (or squib) 
circuits. When the ORC sends the proper electrical signal to the tensioners, the electrical energy generates enough 
heat to initiate a small pyrotechnic gas generator. 

The gas generator is installed in one end of a steel tube that contains numerous steel balls. As the gas expands, 
it pushes the steel balls through the tube into a cast metal housing, where a ball guide directs the balls into engage
ment with the teeth of a sprocket that is geared to one end of the retractor spool. As the balls drive past the 
sprocket, the sprocket turns and drives the seat belt retractor spool causing the slack to be removed from the front 
seat belts. The ball trap captures the balls as they leave the sprocket and are expelled from the housing. 

Removing excess slack from the front seat belts not only keeps the occupants properly positioned for an airbag 
deployment following a frontal impact of the vehicle, but also helps to reduce injuries that the occupant might expe
rience in these situations as a result of harmful contact with the steering wheel, steering column, instrument panel 
or windshield. Also, the seat belt tensioner torsion bar that the retractor spool rides upon is designed to deform in 
order to control the loading being applied to the occupants by the seat belts during a frontal impact, further reducing 
the potential for occupant injuries. 

The ORC monitors the condition of the seat belt tensioners through circuit resistance, and will illuminate the airbag 
indicator in the ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN) and 
store a Diagnostic Trouble Code (DTC) for any fault that is detected. Proper diagnosis of the seat belt tensioner gas 
generator and the seat belt tensioner squib circuits requires the use of a diagnostic scan tool. Refer to the appro
priate diagnostic information. 



SEAT BELT TENSION REDUCER 

DESCRIPTION 
A seat belt tension reducer is standard equipment for the driver side front outboard seat belt on standard cab ver
sions of this vehicle. The tension reducer is integral to the retractor unit, which is secured to the inner B-pillar on the 
left side of the vehicle. The retractor is concealed beneath the molded plastic inner B-pillar trim. 

The seat belt tension reducer consists primarily of a 12-volt Direct Current (DC) solenoid and an integral connector 
receptacle that is located on the forward facing end housing of the retractor. The seat belt tension reducer is con
trolled by a battery current output of the ignition switch and a ground path provided by the seat belt switch, and is 
connected to the vehicle electrical system through a dedicated take out of the body wire harness by a keyed and 
latching molded plastic connector insulator to ensure a secure connection. 

The seat belt tension reducer cannot be repaired and, if ineffective or damaged, the entire driver side front outboard 
seat belt and retractor unit must be replaced. (Refer to 8 - ELECTRICAURESTRAINTS/SEAT BELT AND RETRAC
TOR/FRONT OUTBOARD SEAT BELT AND RETRACTOR - REMOVAL). 

OPERATION 
The seat belt tension reducer is controlled by a ground signal received from the seat belt switch on the seat belt 
switch sense circuit and a battery current signal received from the ignition switch on the fused ignition switch output 
(run-accessory) circuit. When the seat belt switch is closed (the driver side front seat belt is fastened) and the igni
tion switch is in the ON or ACCESSORY positions, the seat belt tension reducer solenoid is energized. 

When the solenoid is energized, it actuates a mechanism within the driver side front outboard seat belt retractor to 
reduce the normal recoil spring tension exerted by the retractor spool, which is designed to reel in the seat belt 
webbing onto the spool. When the driver side seat belt is unbuckled or if the ignition switch is turned to any position 
except ON or ACCESSORY, the tension reducer solenoid is de-energized and the normal recoil spring tension of the 
retractor is restored. 

The action of the seat belt tension reducer results in improved seat belt comfort for the driver. Reducing the seat 
belt retractor recoil spring tension is desirable on standard cab versions of this vehicle and not on the quad cab or 
mega cab versions due to the different mounting position required for the seat belt turning loop on the B-pillar rel
ative to the driver seat position on the standard cab. 

The seat belt tension reducer as well as the hard wired inputs and outputs of the tension reducer may be diagnosed 
using conventional diagnostic tools and procedures. Refer to the appropriate wiring information. 

DIAGNOSIS AND TESTING 

SEAT BELT TENSION REDUCER 
Refer to the appropriate wiring information. The wiring information includes wiring diagrams, proper wire and con
nector repair procedures, details of wire harness routing and retention, connector pin-out information and location 
views for the various wire harness connectors, splices and grounds. 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

1. Disconnect and isolate the battery negative cable. Disconnect the body wire harness connector for the seat belt 
tension reducer from the tension reducer connector receptacle on the driver side front outboard seat belt and 
retractor unit. Using an ohmmeter, measure the resistance between the seat belt switch sense circuit terminal pin 
and the fused ignition switch output (run-accessory) circuit terminal pin in the tension reducer connector recep
tacle on the retractor. Resistance through the tension reducer solenoid coil should be 53 ohms at 20 0 C (68 0 F). 
If OK, go to Step 2. If not OK, replace the ineffective driver side front outboard seat belt and retractor unit. 

2. Check for continuity between the seat belt switch sense circuit cavity of the body wire harness connector for the 
seat belt tension reducer and a good ground. There should be continuity with the driver side front seat belt buck-
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led, and no continuity with the driver side front seat belt unbuckled. If OK, go to Step 3. If not OK, repair the 
shorted or open seat belt switch sense circuit between the tension reducer and the seat belt switch as required. 

3. Reconnect the battery negative cable. Check for battery current at the fused ignition switch output (run-acces
sory) circuit of the body wire harness connector for the seat belt tension reducer. There should be battery current 
with the ignition switch in the ON or ACCESSORY positions, and no battery current with the ignition switch in any 
other position. If not OK, repair the shorted or open fused ignition switch output (run-accessory) circuit between 
the tension reducer and the ignition switch as required. 
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SEAT BELT TURNING LOOP ADJUSTER 

REMOVAL 

FRONT 

80 - 341 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

1. Unsnap the trim cover from the front seat belt turn
ing loop and discard. 

2. Remove the screw that secures the seat belt turn
ing loop to the height adjuster (2) on the inside of 
the upper B-pillar (1). 

3. Remove the seat belt turning loop from the height 
adjuster. 

4. Remove the upper trim from the inside of the B-pil
lar. (Refer to 23 - BODY/INTERIOR/B-PILLAR 
UPPER TRIM - REMOVAL). 

5. Loosen the two screws (3) that secure the height 
adjuster far enough to remove the adjuster from 
the upper 8-pillar. 

6. Disengage the tab near the lower end of the height 
adjuster from the slot in the sheet metal and 
remove the adjuster from the inside of the B-pillar. 

REAR - MEGA CAB 

80d4ad5c 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 
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1. Unsnap the trim cover (4) from the front seat belt 
turning loop (3) and discard. 

2. Remove the screw (5) that secures the seat belt 
turning loop to the height adjuster (1) on the upper 
C-pillar. 

3. Remove the seat belt turning loop from the height 
adjuster. 

4. Remove the upper trim (2) from the inside of the 
C-pillar. (Refer to 23 - BODY/INTERIOR/C-PILLAR 
UPPER TRIM - REMOVAL). 

5. Loosen the two screws that secure the height 
adjuster far enough to remove the adjuster from 
the upper C-pillar. 

6. Disengage the tab of the height adjuster from the 
slot in the sheet metal and remove the adjuster 
from the inside of the C-pillar. 

INSTALLATION 

FRONT 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

1. Position the front seat belt turning loop height 
adjuster (2) to the inside of the B-pillar (1). 

2. Engage the tab near the lower end of the height 
adjuster into the slot in the sheet metal of the inner 
B-pillar. 

3. Hand tighten the lower of the two screws (3) that 
secure the height adjuster to the B-pillar far enough 
to keep the tab on the lower end of the adjuster 
engaged in the B-pillar slot. 

4. Install the upper screw that secures the seat belt 
turning loop height adjuster to the upper B-pillar, 
then tighten both the upper and lower screws to 39 
N·m (29 ft. Ibs.). 

5. Reinstall the upper trim onto the inside of the B-pil
lar. (Refer to 23 - BODY/INTERIOR/B-PILLAR 
UPPER TRIM - INSTALLATION). 

6. Position the seat belt turning loop onto the height adjuster on the upper B-pilia r. 

80d4ad5c 

7. Install and tighten the screw that secures the turning loop to the height adjuster. Tighten the screw to 39 N·m (29 
ft. Ibs.). 

8. Engage the upper edge of a new trim cover over the top of the turning loop. Then squeeze the lower end of the 
trim cover and the turning loop together firmly and evenly until the engagement tabs of the trim cover snap into 
the slots of the turning loop. 
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REAR - MEGA CAB 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

1. Position the rear seat belt turning loop height 
adjuster (1) to the inside of the upper C-pillar. 

2. Engage the tab on the height adjuster into the slot 
in the sheet metal of the inner C-pillar. 

3. Hand tighten the lower of the two screws that 
secure the height adjuster to the C-pillar far 
enough to keep the tab on the adjuster engaged in 
the C-pillar slot. 

4. Install the upper screw that secures the seat belt 
turning loop height adjuster to the upper C-pillar. 
then tighten both the upper and lower screws to 39 
N·m (29 ft. Ibs.). 

5. Reinstall the upper trim (2) onto the inside of the 
C-pillar. (Refer to 23 - BODY/INTERIOR/C-PILLAR 
LOWER TRIM - INSTALLATION). 

6. Position the seat belt turning loop (3) onto the 
height adjuster on the upper C-pillar. 

7. Install and tighten the screw (5) that secures the 
turning loop to the height adjuster. Tighten the screw to 39 N·m (29 ft. Ibs.). 

8. Engage the upper edge of a new trim cover (4) over the top of the turning loop. Then squeeze the lower end of 
the trim cover and the turning loop together firmly and evenly until the engagement tabs of the trim cover snap 
into the slots of the turning loop. 
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SPEED CONTROL - SERVICE INFORMATION 

SPECIFICATIONS 

TORQUE 

DESCRIPTION 

Speed Control Switch 
Mounting Screws 

N·m Ft. Lbs. 

1.7 -
In. Lbs. 

15 
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SWITCH 

REMOVAL 
Depending on engine control computer (JTEC hav
ing a 3-plug connector or 5.7L v-a NGC having a 
4-plug connector), 2 types of switches are used. 
Both types of switches are internally and exter
nally different. The switches used with the NGC 
system have attached pigtail leads. The switch 
used with the JTEC system does not have an 
attached pigtail lead. 
1. Remove switch mounting screw (2). 

2. Pull switch (2) from steering wheel. 

3. Unplug electrical connector from switch, or, if 
equipped, switch pigtail wire harness from steering 
wheel wire harness (4) and remove switch. 

INSTALLATION 

8OdOllb7 

80ee889c 

1. Plug electrical connector into switch, or, if equipped, connect pigtail wire harness to steering wheel wire harness. 
Be sure wires are not pinched. 

2. Position switch to steering wheel. 

3. Install switch mounting screw and tighten 15 in. Ibs. ( 1.7 Nom). 
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B1A24-KEV NOT PROGRAMMED 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the ignition on. 

Possible Causes 

KEY NOT PROGRAMMED 

SENTRY KEY REMOTE ENTRY MODULE (SKREEM) 

Diagnostic Test 

1. PROGRAM ALL OF THE IGNITION KEYS 

Turn the ignition on. 
With the scan tool, attempt to program the key(s) into the SKREEM. 

Was the programming of the keyes) successful? 

Yes »Perform the SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Replace the ignition key and attempt to program it into the SKREEM. If the DTC resets, replace and 
program the Sentry Key Remote Entry Module (SKREEM) in accordance with the Service Information. 

NOTE: If this vehicle is equipped with a Steering Column Lock Module, it must be replaced along with the 
SKREEM. 

Perform the SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICALJVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 
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B1A25-INVALID KEY 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
At ignition on and during Key Programming Mode . 

• Set Condition: 
If the Sentry Key Remote Entry Module (SKREEM) fails to receive a transponder response after 8 consecutive 
transponder read attempts within 2.0 seconds. 

IGNITION KEY PROGRAMMING 

IGNITION KEY 

SKREEM 

Diagnostic Test 

1. VERIFY THAT THE DTC IS ACTIVE 

Turn the ignition on. 

Possible Causes 

With the scan tool, record and erase the SKREEM DTCs. 

NOTE: Perform the following test several times to ensure the OTC is current. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the scan tool display the DrC that was previously erased? 

Yes »Go To 2 

No »Go To 6 

2. VERIFY IF MULTIPLE IGNITION KEYS EXIST 

Are there multiple vehicle ignition keys available? 

Yes »Go To 3 

No »Go To 4 

3. CHECK KEY OPERATION 

NOTE: Perform the following steps using one of the vehicle ignition keys. When finished, repeat the pro
cedure using each of the other vehicle keys, one at a time. 
With the scan tool, erase the SKREEM DTCs. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on 
With the scan tool, read the SKREEM DTCs. 

Is the OTC present for all ignition keys? 

Yes »Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Replace the ignition key(s) that caused the DTC to set. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 
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4. REPROGRAM THE IGNITION KEYS 

With the scan tool, attempt to reprogram the ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTes. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTes. 

Does the DTC set again? 

Yes »Go To 5 

No »Test complete. 

5. PROGRAM A NEW IGNITION KEY 

Replace the ignition key with a new key. 
With the scan tool, program the new ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTes. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the DTC set again? 

Yes »Replace and program the Sentry Key Remote Entry Module in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICALNEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test complete. 

6. CHECK THE WIRE HARNESS FOR CAUSE OF INTERMITTENT CONDITION 

Turn the ignition off. 

NOTE: Check the following items: 
• Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 

wires. 
• Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 

terminals. 
• Refer to any Technical Service Bulletins (TSB) that may apply. 

Were any problems found? 

Yes »Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICALNEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test Complete. 
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B1A26-MAXIMUM NUMBER OF KEYS PROGRAMMED 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
With the ignition on . 

• Set Condition: 
When the maximum number of keys (8) have been programmed into the Sentry Key Remote Entry Module 
(SKREEM). 

Possible Causes 

MAXIMUM AMOUNT OF KEY PROGRAMMED INTO SKREEM 

SENTRY KEY REMOTE ENTRY MODULE (SKREEM) 

Diagnostic Test 

1. REPROGRAM ALL IGNITION KEYS 

NOTE: This procedure will clear all the key information from the SKREEM. It Is important to obtain all of the 
customer's Ignition keys so they may be reprogrammed into the module. 

NOTE: If the total number of keys already programmed is equal to Eight and another Key is trying to be 
programmed, this fault Is valid. Explain to the customer no more Keys are allowed to be programmed. 
Turn the ignition on. 
With the scan tool, clear all the key information in the SKREEM. 
Program the all of the customer keys into the SKREEM (maximum eight). 

Did the "Maximum Number of Keys Programmed" display again? 

Yes »Replace and program the Sentry Key Remote Entry Module (SKREEM) in accordance with the Service 
Information. 

NOTE: If this vehicle is equipped with a Steering Column Lock Module it must be replaced along with the 
SKREEM. 

Perform the SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Programming of the keys was successful. Test complete. 
Perform the SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 
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B1A27-SKREEM PROGRAMMING PERFORMANCE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the ignition on. 

Possible Causes 

SENTRY KEY REMOTE ENTRY MODULE (SKREEM) 

Diagnostic Test 

1 . VERIFY THAT THE DTC IS ACTIVE 

Turn the ignition on. 

NOTE: Before continuing, review and check for the following: 
• Review the repair history of the vehicle. 
• Ensure that the vehicle has the correct PCM and SKREEM installed by verifying the part numbers. 
• With the scan tool, ensure that the PCM and SKREEM are programmed correctly. Compare the PCM VIN 

to the SKREEM VIN and ensure the two VINs match. 
With the scan tool, clear DTCs. 
Perform 5 ignition cycles, leaving the ignition switch on for a minimum of 90 seconds per cycle. 
With the scan tool, read DTCs. 

Does the DTC reset? 

Yes »Replace and program the Sentry Key Remote Entry Module (SKREEM) in accordance with the Service 
Information. 

NOTE: If this vehicle is equipped with a Steering Column Lock Module, it must be replaced along with the 
SKREEM. 

Perform the SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICALNEHICLE THEFT SECURITY
STANDARD PROCEDURE). 

No »The DTC is not active at this time. Test complete. 
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81A28-ECM MISMATCH WITH SKIM 

IUTT AO 
r- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ....,.ODULE· 

I TOTALLY I r---- ------
I I FUSED 

BI+) 
--, ELECTRONICS 

I 
I 
j 

II.TEGRATED 
POWER 

r I lGNITION 

I I SWITCH 
I OUTPUT CAN B 

I I (RUN.START) 
I '--1-- ---

: ~~~SE 
I ~IM : ____ r ____ _ 

15 1C3 

F202 
20 

PK/GY 

I 
• 813& 
I 

F202 
20 

PK/GY 

42 1 

F202 
20 

PK/GY 

J 
FUSED 

IGNITION 
SWITCH 
OUTPUT 

(RUN.START) 

GROUND 

4 v 

l109 
20 

BKIGY 

I 

31C' 

D55 
20 

WTlOR 

D55 
20 

WTlOR 

• 1211 

D55 
20 

WTlOR 

j 
CAN B 
BUS(f) 

JL G201 

CAN B 
BUS(-) 

I 
I 
I 
I 

~:~SE : 
lj} 20A I 

_ _____ ----1----_: 
I1 I C' S Tel 

054 All. 
20 18 

WT GYIRD 

I 
• S145 
1 

A1t4 
18 

GYIRD 

_ 34 261 Cltl ,---------4' 
DS4 A114 
20 18 
WT GYIRD 

• 1213 • S204 

054 
20 

A114 

WT 
18 

GYIRD 

J J 
CANB FUSED .ODULE· 

BUSH B{t) 
SEll TRY 
kEY HE.OTE 
Ell TRY 

For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
At ignition on, after ignition on during any rolling code handshake that occurs with the Powertrain Control Mod
ule (PCM) due to a Sentry Key Remote Entry Module (SKREEM) or PCM reset. 

• Set Condition: 
If the SKREEM fails to receive a PCM STATUS message with a Valid Key status within 3.5 seconds of trans
mitting the last Valid Key Code message to the PCM. 

Possible Causes 

PCM NOT PROGRAMMED OR PROGRAMMED WITH INCORRECT VIN 

SKREEM 

PCM 

Diagnostic Test 

1. VERIFY THAT THE DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, erase the SKREEM DTCs. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on and wait 2 minutes. 
With the scan tool, read the SKREEM DTCs. 

Does the scan tool display the DTC that was previously erased? 

Yes »Go To 2 

No »Go To 4 

2. VERIFY THAT THE PCM IS PROGRAMMED WITH THE CORRECT VIN 

With the scan tool, select ECU View, select PCM, select More Options, and select ECU Details. 

Record the VIN displayed on the scan tool. 

NOTE: Make sure that the VIN is programmed in the PCM. If the VIN does not display, attempt to program 
the PCM with the correct VIN before continuing. 

Is the PCM programmed with the correct VIN? 

Yes »Go To 3 

No »With the scan tool, perform PCM Replaced to update the VIN in the PCM. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 
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3. VERIFY THAT THE DTC IS ACTIVE 

Turn the ignition off. 
Replace and program the SKREEM in accordance with the Service Information. 
Turn the ignition on. 
With the scan tool, display and clear all PCM and SKREEM DTCs. 
Perform 5 ignition key cycles leaving the ignition key on for 90 seconds per cycle. 
With the scan tool, check for SKREEM DTCs. 

Does the scan tool display the same DTC? 

Yes »Replace and program the PCM in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »The repair is complete. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

4. CHECK THE WIRE HARNESS FOR CAUSE OF INTERMITTENT CONDITION 

Turn the ignition off. 

NOTE: Check for the following conditions: 
• Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 

wires. 
• Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 

terminals. 
• Refer to any Technical Service Bulletins (TSB) that may apply. 

Were any problems found? 

Yes »Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test Complete. 
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B1A29-SKIM BASESTATION MISMATCH 

IIATT AI 
r- -- ~ -- - - - -- - - -- - - - - - - - - - - - - - - -MODULE. 

r- - L.T I TOULLY 
- - - - - B(+) - - -, ElECTRONICS IINTEGAATED 

I FUSED I POWER 

I IGNITION I ' 
~~ , 

1 OUTPUT CAN B CAN B I 
L-~UN·START) BUS(t) BUS(,} --.J I -1- -------- ~ I 

@FUSE@FUSEI, 
28 11 
lOA 20A , : ____ r _____ ~, ____ ~ __________ J ___ --: 

15'1 01 3'1 0• 11'1 0& 5 TO' 
F202 055 054 All' 

20 20 20 18 
PKIGY WTIOR WT GYIllD 

I I 
• It .. • lUI 
I I 

F202 A114 
20 18 

PKIGY GYIllD 

42 1 37 34 26 1 02 It 
~-----I---I---------_r 

F202 
20 

PIGGY 

055 
28 

WTIOR 

• 1211 

D5~ 

20 
WTIOR 

J 

054 
20 

WT 

• I2t3 

OS4 
20 

WT 

J 

Al14 
18 

GYIllD 

• 8204 

All. 
18 

GYIllD 

J J 
FUSED CANB CANB 

.....---------------------------F-US-EO--, MODULE· 
SENTRY 

IGNITION 
SWITCH 
OUTPUT 

(RUN·START) 

GROUND 

Z109 
20 

BKIGY 

I 

BUS(t} 

.a.120t 

BUS(-) 

For a complete wiring diagram Refer to Section 8W. 

B(+) KEY REIOTE 
EIYAY 

......... 
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• When Monitored: 
At ignition on. after ignition on during any rolling code handshake that occurs with the Powertrain Control Mod
ule (PCM) due to a Sentry Key Remote Entry Module (SKREEM) or PCM reset. 

• Set Condition: 
If the SKREEM fails to receive a PCM STATUS message with a Valid Key status within 3.5 seconds of trans-
mitting the last Valid Key Code message to the PCM;: ;..' 

Possible Causes 

PCM NOT PROGRAMMED OR PROGRAMMED WITH INCORRECT VIN 

SKREEM 

PCM 

Diagnostic Test 

1. V~RIFY THAT THE DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, erase the SKREEM DTCs. 
Turn the ignition off. 
Wait 10 seconds. 
Tum the ignition on and walt. 2 minutes. 
With the scan tool, read the SKREEM DTCs. 

Does the scan ~oor display the DTC that was previously' erased? 

Yes »Go To 2 

No »Go To 4 

2. VERIFY THAT THE PCM IS PROGRAMIYIED WITH THE CORRECT·YIN 

With the scan tool, select ECU View, select PCM, select More Options, and sele.ct ECU Details. 
Record the VIN displayed on the scan tool. 

NOTE: Make sure that the VIN is programmed In the PCM. If the VIN does not display, attempt to program 
the PCM with the correct VIN before continuing. 

Is the PCM programmed with the correct VIN? 

Yes »Go To 3 

No »With the scan tool, perform PCM Replaced to update the VIN in the PCM. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICALNEHICLE THEFT SECURITY • 
STANDARD PROCEDURE). 
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3. VERIFY THAT THE OTC IS ACTIVE 

Turn the ignition off. 
Replace and program the SKREEM in accordance with the Service Information. 
Turn the ignition on. 
With the scan tool, display and clear all PCM and SKREEM DTCs. 
Perform 5 ignition key cycles leaving the ignition key on for 90 seconds per cycle. 
With the scan tool, check for SKREEM DTCs. 

Does the scan tool display the same OTC? 

Yes »Replace and program the PCM in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »The repair is complete. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

4. CHECK THE WIRE HARNESS FOR CAUSE OF INTERMITTENT CONDITION 

Turn the ignition off. 

NOTE: Check for the following conditions: 
• Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 

wires. 
• Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 

terminals. 
• Refer to any Technical Service Bulletins (TSB) that may apply. 

Were any problems found? 

Yes »Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test Complete. 
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B1A2A-KEY 1 COMMUNICATION ERROR 

I.AT, AO 
,.-----~ - - - - - - - :::- - - - - - - - - - - - - - -::::- - - - ...... MODULE· 

______ ~ Im~ I .-_L 
I I FUSED 

B(+) - - ---, ELECTRONICS IIITIIRATED 
I POWER 

I I IGNITION 

I SWITCH 
I OUTPUT 

I L-(RUN-START) 

I I 
CAN B CANS I I 

___ ~~ ___ ~~~ I 
I I -1-

: rt~USE ~:~ : 
I ~1M ~aA I 

1 ____ r _____ -> ____ ~, __________ J _____ : 
t5iCa 3iC' 11i C' 5 rei 

F202 055 054 A 114 
20 20 20 18 

PKJGY WTJOR WT GYIRD 

I I 
• 1.38 • It45 
I I 

F202 
20 

PKIGY 

421 t------

F202 
20 

PKIGY 

J 
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IGNITION 
SWITCH 
OUTPUT 

(RUN·START) 

37 -: 34 ~ -1---1--------

GROUND 

2109 
28 
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I 

055 054 
20 20 

WTJOR WT 

• au •• 113 

055 054 
20 20 

WTIOR Wi 

.1 J 
CANS CANB 
8U8(+) BUSH 

.&.11201 

For a complete wiring diagram Refer to Section 8W. 

A114 
It 
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I 
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18 
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A114 
'8 
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J 
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B(t) 

MODULE· 
IEITRT 
KEYRIMOTE 
EI,ay 

., .... 
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• When Mon itored: 
At ignition on and during Key Programming Mode . 

• Set Condition: 
When the Sentry Key Remote Entry Module (SKREEM) does not receive a transponder response after 8 con
secutive transponder read attempts within 2.0 seconds. 

IGNITION KEY PROGRAMMING 

IGNITION KEY 

SKREEM 

Diagnostic Test 

1 . VERIFY THAT THE DTC IS ACTIVE 

Turn the ignition on. 

Possible Causes 

With the scan tool, record and erase the SKREEM DTCs. 

NOTE: Perform the fonowing test several times to ensure the DTC is current. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the scan toot display the DTC that was previously erased? 

Yes »Go To 2 

No »Go To 6 

2. VERIFY IF MULTIPLE IGNITION KEYS EXIST 

Are there multiple vehicle ignition keys available? 

Yes »Go To 3 

No »Go To 4 

3. CHECK KEY OPERATION 

NOTE: Perform the following steps using one of the vehicle ignition keys. When finished, repeat the pro
cedure using each remaining key, one at a time. 
With the scan tool, erase the SKREEM DTCs. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Is the DTC present for all ignition keys? 

Yes »Replace and program the SKREEM in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICALNEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Replace all ignition keys that cause the DTC to set. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICALNEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 
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4. REPROGRAM THE IGNITION KEYS 

With the scan tool, attempt to reprogram the ignition keys to the SKREEM. 

With the scan tool, erase the SKREEM DTes. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the DTC set again? 

Yes »Go To 5 

No »Test complete. 

5. PROGRAM A NEW IGNITION KEY 

Replace the existing ignition key with a new key. 
With the scan tool, program the new ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does ~he DTC set again? 

Ves »Replace and program the SKREEM in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test complete. 

6. CHECK THE WIRE HARNESS FOR CAUSE OF INTERMITTENT CONDITION 

Turn the ignition off. 

NOTE: Check the following items: 
• Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 

wires. 
• Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 

terminals . 
• Refer to any Technical Service Bulletins (TSB) that may apply. 

Were any problems found? 

Yes »Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICALNEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test Complete. 
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B1A2BA-KEY 2 COMMUNICATION ERROR 

IIATT AO I 
r - - - - ~ - - - - - - - - ::- - - - - - - - - - - - - - -=- - - - - MODULE. 

I L J I TOTALLY 
I r- - - - - - - - B(+) - - ---, ELECTRONICS IINTEIRATED 

I FUSED I POWER 
I I IGNITION I I 
I SWITCH I 

I OUTPUT CAN B CAN B I 
I L-(RUN·START) BUS(+) BUS(-) I 
I -1- --------- ~ I 

: ~~SE ~:~SE : 

I l£-l10A lfJ 20A I : ____ r _____ __ v _ ___ ~ __________ J _____ : 
15 1°3 

F202 
20 

PKIGY 

I 
• Sial 
I 

F202 
20 

PKJGY 

42 +~ 

F202 
20 

PKJGY 

3YCI 
055 
20 

WTIOR 

D55 
2D 

WTIOR 

• 8211 

D55 
2D 

WT/OR 

11,0' 

054 
20 

WT 

054 
20 

WT 

• 81t3 

054 
20 
WT 

5 YCI 
A114 

18 
GYIRO 

I 
• It" 
I 

A114 
18 

GYIRO 

26 1 C218 ------, 
A114 

16 
GYIRD 

• 8104 

A114 
18 

GYIRD 

J J .1 ,1 
FUSED CAN B CAN8 

.....--..;....------...:..-----------------F-US-EO---, MODULE· 

SEIITRY 
IGNInON BUS(+) BUS(·) 
SWITCH 
OUTPUT 

B(t) lET REMOTE 

EMlRY 

(RUN-START) 

GROUND 

" 

Z109 
20 

BKIGY , 

I 
.... 1211 

For a complete wiring diagram Refer to Section 8W. 



DR --------VEHICLE THEFT SECURITY· ELECTRICAL DIAGNOSTICS 8Q -19 

• When Monitored: 
At ignition on and during Key Programming Mode . 

• Set Condition: 
When the Sentry Key Remote Entry Module (SKREEM) does not receive a transponder response after 8 con
secutive transponder read attempts within 2.0 seconds. 

IGNITION KEY PROGRAMMING 

IGNITION KEY 

SKREEM 

Diagnostic Test 

1. VERIFY THAT THE DTC IS ACTIVE 

Turn the ignition on. 

Possible Causes 

With the scan tool, record and erase the SKREEM DTCs. 

NOTE: Perform the following test several times to ensure the DTC is current. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the scan tool display the OTC that was previously erased? 

Ves »Go To 2 

No »Go To 6 

2. VERIFY IF MULTIPLE IGNITION KEVS EXIST 

Are there multiple vehicle ignition keys available? 

Ves »Go To 3 

No »Go To 4 

3. CHECK KEY OPERATION 

NOTE: Perform the following steps using one of the vehicle Ignition keys. When finished, repeat the pro
cedure using each remaining key, one at a time. 
With the scan tool, erase the SKREEM DTCs. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Is the OTC present for all ignition keys? 

Ves »Replace and program the SKREEM in accordance with the Service Information. 
Periorm SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Replace all ignition keys that cause the DTC to set. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 • ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 
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4. REPROGRAM THE IGNITION KEYS 

With the scan tool, attempt to reprogram the ignition keys to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the DTC set again? 

Yes »Go To 5 

No »Test complete. 

5. PROGRAM A NEW IGNITION KEY 

Replace the existing ignition key with a new key. 
With the scan tool, program the new ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the DTC set again? 

Yes »Replace and program the SKREEM in accordance with the Service Information., 

-r, .. 

Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test complete. 

6. CHECK THE WIRE HARNESS FOR CAUSE OF INTERMITTENT CONDITION ' . .I 

Turn the ignition off. 

NOTE: Check the following items: 
• Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 

wires. 
• Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 

terminals. 
• Refer to any Technical Service Bulletins (TS,B) that may apply. 

Were any problems found? 

Yes »Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICALIVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test Complete. 
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B1A2C-KEY 3 COMMUNICATION ERROR 

IliTT AI 

.---- r - - - - - - - =- - - - - - - - - - - - - - -::- - - - ..., IODULE· 
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F202 
20 
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OUTPUT 
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20 
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I 
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20 
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20 
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BUS( .. ) 

.... 8201 
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2D 
WT 
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20 

WT 

J 
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BUS(-) 

For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
At ignition on and during Key Programming Mode . 

• Set Condition: 
When the Sentry Key Remote Entry Module (SKREEM) does not receive a transponder response after 8 con
secutive transponder read attempts within 2.0 seconds. 

IGNITION KEY PROGRAMMING 

IGNITION KEY 

SKREEM 

Diagnostic Test 

1. VERIFY THAT THE DTC IS ACTIVE 

Turn the ignition on. 

Possible Causes 

With the scan tool, record and erase the SKREEM DTCs. 

NOTE: Perform the following test several times to ensure the DTC is current. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the scan tool display the DTC that was previously erased? 

Yes »Go To 2 

No »Go To 6 

2. VERIFY IF MULTIPLE IGNITION KEYS EXIST 

Are there multiple vehicle ignition keys available? 

Yes »Go To 3 

No »Go To 4 

3. CHECK KEY OPERATION 

NOTE: Perform the following steps using one of the vehicle ignition keys. When finished, repeat the pro
cedure using each remaining key, one at a time. 
With the scan tool, erase the SKREEM DTCs. 
Turn the ignition oft 
Wait 1 0 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Is the DTC present for all ignition keys? 

Yes »Replace and program the SKREEM in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Replace all ignition keys that cause the DTC to set. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 
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4. REPROGRAM THE IGNITION KEYS 

With the scan tool, attempt to reprogram the ignition keys to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the DTC set again? 

Ves »Go To 5 

No »Test complete. 

5 . PROGRAM A NEW IGNITION KEV 

Replace the existing ignition key with a new key. 
With the scan tool, program the new ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the DTC set again? 

Yes »Replace and program the SKREEM in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test complete. 

6. CHECK THE WIRE HARNESS FOR CAUSE OF INTERMITTENT CONDITION 

Turn the ignition off. 

NOTE: Check the following items: 
• Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 

wires. 
• Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 

terminals. 
• Refer to any Technical Service Bulletins (TSB) that may apply. 

Were any problems found? 

Yes »Repair wiring harness/connectors as necessary. 

Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test Complete. 
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B1A2D-KEY 4 COMMUNICATION ERROR 

IUTT AO 
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20 
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I 
.. 020j 

For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
At ignition on and during Key Programming Mode. 

• Set Condition: 
When the Sentry Key Remote Entry Module (SKREEM) does not receive a transponder response after 8 con
secutive transponder read attempts within 2.0 seconds. 

IGNITION KEY PROGRAMMING 

IGNITION KEY 

SKREEM 

Diagnostic Test 

1. VERIFY THAT THE DTC IS ACTIVE 

Turn the ignition on. 

Possible Causes 

With the scan tool, record and erase the SKREEM DTCs. 

NOTE: Perform the following test several times to ensure the DTC is current. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the scan tool display the DTC that was previously erased? 

Yes »Go To 2 

No »Go To 6 

2. VERIFY IF MULTIPLE IGNITION KEYS EXIST 

Are there multiple vehicle ignition keys available? 

Yes »Go To 3 

No »Go To 4 

3. CHECK KEY OPERATION 

NOTE: Perform the following steps using one of the vehicle ignition keys. When finished, repeat the pro
cedure using each remaining key, one at a time. 
With the scan tool, erase the SKREEM DTCs. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM OTCs. 

Is the DTC present for all ignition keys? 

Yes »Replace and program the SKREEM in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Replace all ignition keys that cause the DTC to set. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 
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4. REPROGRAM THE IGNITION KEYS 

With the scan tool, attempt to reprogram the ignition keys to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the DTC set again? 

Yes »Go To 5 

No »Test complete. 

5. PROGRAM A NEW IGNITION KEY 

Replace the existing ignition key with a new key. 
With the scan tool, program the new ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the OTC set again? 

Yes »Replace and program the SKREEM in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHIClE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test complete. 

6. CHECK THE WIRE HARNESS FOR CAUSE OF INTERMITTENT CONDITION 

Turn the ignition off. 

NOTE: Check the following items: 
• Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 

wires. 
• Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 

terminals. 
• Refer to any Technical Service Bulletins (TSB) that may apply. 

Were any problems found? 

Yes »Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test Complete. 
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B1A2E-KEV 5 COMMUNICArlON ERROR 

I BATT AI I 
r----:r:- - - - - - - - :::- - - - - - - - - - - - - - - - - - ...... MODULE· 

T I TOTALLY I r- L_ 
I FUSED 

- - - - B(t) - - --, ElECTRONICS I INTEGRATED 
I POWER 

I IGNITION 
I SWITCH 

OUTPUT 
I ,(RUN-START) 

I I 
CANB CANB I I 

__ ~~-- ~~~ I 
I I '--1-

: ~ ::" ~ :~SE I 
I 
I I Lt 10A LtJ 20A : ____ r _____ ~ ____ ~ __________ 1 _____ : 

15, C3 

FZD2 
20 

PK/GV 

I 
• 113. 
I 

F202 
20 

PK/GY 

421 11'-----

F202 
20 

PKJGY 

J 
FUSED 

IGNITION 
SWITCH 
OUTPUT 

(RUN-START) 

GROUND 
4 ,/ 

1109 
20 

BKIGY 

D55 
20 

WTlOR 

.12U 

D55 
2V 

WTIOR 

.1 
CAN B 
BU5(+) 

Jl G20i 

l1i C1 

D54 
20 

WT 

• 8213 

D54 
20 
WT 

j 
CAN B 
8US(-) 

For a complete wiring diagram Refer 10 Section 8W. 

5 rCt 
A114 

18 
GY/RD 

I 
• 8145 
I 

A114 
18 

GYIRD 

26 1 C219 

I' 
A114 

18 
GYIRD 

• 8204 

A114 
18 

GYJRO 

J 
FUSED 

B(t) 

MODULE· 
SENTRY 
KEY REIOTE 
EIIITRY 

.t ...... 



80 • 28 VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS --------- DR 

• When Monitored: 
At ignition on and during Key Programming Mode . 

• Set Condition: 
When the Sentry Key Remote Entry Module (SKREEM) does not receive a transponder response after 8 con-
secutive transponder read attempts within 2.0 seconds. ' 

IGNITION KEY PROGRAMMING 

IGNITION KEY 

SKREEM 

Diagnostic Test 

1 . VERIFY THAT THE OTC IS ACTIVE 

Turn the ignition on. 

Possible Causes 

With the scan tool, record and erase the SKREEM OTCs. 

NOTE: Perform the following test several times to ensure the OTe is current. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM OTCs. 

Does the scan tool display the OTC that was previously erased? 

Yes »Go To 2 

No »Go To 6 

2. VERIFY IF MULTIPLE IGNITION KEYS EXIST 

Are there multiple vehicle ignition keys available? 

Yes »Go To 3 

No »Go To 4 

3. CHECK KEY OPERATION 

NOTE: Perform the following steps using one of the vehicle ignition keys. When finished, repeat the pro .. 
cedure using each remaining key, one at a time. 
With the scan tool, erase the SKREEM OTCs. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM OTCs. 

Is the OTC present for all ignition keys? 

Yes »Replace and program the SKREEM in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Replace all ignition keys that cause the DTC to set. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 
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4. REPROGRAM THE IGNITION KEYS 

With the scan tool, attempt to reprogram the ignition keys to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 
Wait 10 ·seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM OTCs. 

Does the DTC set again? 

Yes »Go To 5 

No »Test complete. 

5 . PROGRAM A NEW IGNITION KEY 

Replace the existing ignition key with a new key. 
With the scan tool, program the new ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 
Turn the ignition off. 
·Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the DTC set again? 

Yes »Replace and program the SKREEM in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY • 
STANDARD PROCEDURE). 

No »Test complete. 

6. CHECK THE WIRE HARNESS FOR CAUSE OF INTERMITTENT CONDITION 

Turn the ignition off. 

NOTE: Check the following items: 
• Visually inspect the related wiring harness. Look for any chafed, pierced, pinchedt or partially broken 

wires. 
• Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 

terminals. 
• Refer to any Technical Service Bulletins (TSB) that may apply_ 

Were any problems found? 

Yes »Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test Complete. 
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B1A2F-KEY 6 COMMUNICATION ERROR 
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• When Monitored: 
At ignition on and during Key Programming Mode . 

• Set Condition: 
When the Sentry Key Remote Entry Module (SKREEM) does not receive a transponder response after 8 con
secutive transponder read attempts within 2.0 seconds. 

IGNITION KEY PROGRAMMING 

IGNITION KEY 

SKREEM 

Diagnostic Test 

1. VERIFY THAT THE DTC IS ACTIVE 

Turn the ignition on. 

Possible Causes 

With the scan tool, record and erase the SKREEM DTCs. 

NOTE: Perform the following test several times to ensure the DTC is current. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the scan tool display the DTC that was previously erased? 

Yes »Go To 2 

No »Go To 6 

2. VERIFY IF MULTIPLE IGNITION KEYS EXIST 

Are there multiple vehicle ignition keys available? 

Yes »Go To 3 

No »Go To 4 

3. CHECK KEY OPERATION 

NOTE: Perform the following steps using one of the vehicle ignition keys. When finished, repeat the pro
cedure using each remaining key, one at a time. 
With the scan tool, erase the SKREEM DTCs. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Is the DTC present for all ignition keys? 

Yes »Replace and program the SKREEM in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Replace all ignition keys that cause the DTC to set. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 
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4. REPROGRAM THE IGNITION KEYS 

With the scan tool, attempt to reprogram the ignition keys to the SKREEM. 

With the scan tool, erase the SKREEM DTCs. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the DTC set again? 

Yes »Go To 5 

No »Test complete. 

5. PROGRAM A NEW IGNITION KEY 

Replace the existing ignition key with a new key. 
With the scan tool, program the new ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 

Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the DTC set again? 

Yes »Replace and program the SKREEM in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test complete. 

6. CHECK THE WIRE HARNESS FOR CAUSE OF INTERMITTENT CONDITION 

Turn the ignition off. 

NOTE: Check the following items: 
• Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 

wires. 
• Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 

terminals. 
• Refer to any Technical Service Bulletins (TSB) that may apply. 

Were any problems found? 

Yes »Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test Complete. 
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B1A30-KEV 7 COMMUNICATION ERROR 
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• When Monitored: 
At ignition on and during Key Programming Mode . 

• Set Condition: 
When the Sentry Key Remote Entry Module (SKREEM) does not receive a transponder response after 8 con
secutive transponder read attempts within 2.0 seconds. 

IGNITION KEY PROGRAMMING 

IGNITION KEY 

SKREEM 

Diagnostic Test 

1. VERIFY THAT THE DTC IS ACTIVE 

Turn the ignition on. 

Possible Causes 

With the scan tool, record and erase the SKREEM DTCs. 

NOTE: Perform the following test several times to ensure the DTC is current. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool. read the SKREEM DTCs. 

Does the scan tool display the DTC that was previously erased? 

Yes »Go To 2 

No »Go To 6 

2. VERIFY IF MULTIPLE IGNITION KEYS EXIST 

Are there multiple vehicle ignition keys available? 

Yes »Go To 3 

No »Go To 4 

3. CHECK KEY OPERATION 

NOTE: Perform the following steps using one of the vehicle Ignition keys. When finished, repeat the pro
cedure using each remaining key, one at a time. 
With the scan tool, erase the SKREEM DTCs. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Is the OlC present for all ignition keys? 

Yes »Replace and program the SKREEM in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Replace all ignition keys that cause the DTC to set. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 
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4. REPROGRAM THE IGNITION KEYS 

With the scan tool, attempt to reprogram the ignition keys to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the DTC set again? 

Yes »Go To 5 

No »Test complete. 

5. PROGRAM A NEW IGNITION KEY 

Replace the existing ignition key with a new key. 
With the scan tool, program the new ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the OTC set again? 

Yes »Replace and program the SKREEM in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test complete. 

6. CHECK THE WIRE HARNESS FOR CAUSE OF INTERMITTENT CONDITION 

Turn the ignition off. 

NOTE: Check the following items: 
• Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 

wires. 
• Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 

terminals . 
• Refer to any Technical Service Bulletins (TSB) that may apply. 

Were any problems found? 

Yes »Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test Complete. 
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B1A31-KEY 8 COMMUNICATION ERROR 
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• When Monitored: 
At ignition on and during Key Programming Mode . 

• Set Condition: 
When the Sentry Key Remote Entry Module (SKREEM) does not receive a transponder response after 8 con
secutive transponder read attempts within 2.0 seconds. 

IGNITION KEY PROGRAMMING 

IGNITION KEY 

SKREEM 

Diagnostic Test 

1. VERIFY THAT THE DTC IS ACTIVE 

Turn the ignition on. 

Possible Causes 

With the scan tool, record and erase the SKREEM DTCs. 

NOTE: Perform the following test several times to ensure the DTC is current. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the scan tool display the DTC that was previously erased? 

Yes »Go To 2 

No »Go To 6 

2. VERIFY IF MULTIPLE IGNITION KEYS EXIST 

Are there multiple vehicle ignition keys available? 

Yes »Go To 3 

No »Go To 4 

3. CHECK KEY OPERATION 

NOTE: Perform the following steps using one of the vehicle ignition keys. When finished, repeat the pro
cedure using each remaining key, one at a time. 
With the scan tool, erase the SKREEM DTCs. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Is the DTC present for all ignition keys? 

Yes »Replace and program the SKREEM in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Replace all ignition keys that cause the DTC to set. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 
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4. REPROGRAM THE IGNITION KEYS 

With the scan tool, attempt to reprogram the ignition keys to the SKREEM. 
With the scan tool, erase the SKREEM OTCs. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the DTC set again? 

Yes »Go To 5 

No »Test complete. 

5. PROGRAM A NEW IGNITION KEY 

Replace the existing ignition key with a new key. 
With the scan tool, program the new ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the DTC set again? 

Yes »Replace and program the SKREEM in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test complete. 

6. CHECK THE WIRE HARNESS FOR CAUSE OF INTERMITTENT CONDITION 

Turn the ignition off. 

NOTE: Check the following items: 
• Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 

wires. 
• Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 

terminals. 
• Refer to any Technical Service Bulletins (TSB) that may apply. 

Were any problems found? 

Yes »Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test Complete. 
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B1A35-UNIDENTIFIED KEY COMMUNICATION ERROR 
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• When Monitored: 
At ignition on and during Key Programming Mode . 

• Set Condition: 
When the Sentry Key Remote Entry Module (SKREEM) does not receive a transponder response after 8 con
secutive transponder read attempts within 2.0 seconds. 

IGNITION KEY PROGRAMMING 

IGNITION KEY 

SKREEM 

Diagnostic Test 

1 . VERIFY THAT THE DTC IS ACTIVE 

Turn the ignition on. 

Possible Causes 

With the scan tool, record and erase the SKREEM OTCs. 

NOTE: Perform the following test several times to ensure the DTC is current. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM OTCs. 

Does the scan tool display the DTC that was previously erased? 

Yes »Go To 2 

No »Go To 6 

2. VERIFY IF MULTIPLE IGNITION KEYS EXIST 

Are there multiple vehicle ignition keys available? 

Yes »Go To 3 

No »Go To 4 

3. CHECK KEY OPERATION 

NOTE: Perform the following steps using one of the vehicle ignition keys. When finished, repeat the pro
cedure using each remaining key, one at a time. 
With the scan tool, erase the SKREEM OTCs. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Is the DTC present for all ignition keys? 

Yes »Replace and program the SKREEM in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Replace all ignition keys that cause the DTC to set. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 
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4. REPROGRAM THE IGNITION KEYS 

With the scan tool, attempt to reprogram the ignition keys to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the DTC set again? 

Yes »Go To 5 

No »Test complete. 

5. PROGRAM A NEW IGNITION KEY 

Replace the existing ignition key with a new key. 
With the scan tool, program the new ignition key to the SKREEM. 
With the scan tool, erase the SKREEM DTCs. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on. 
With the scan tool, read the SKREEM DTCs. 

Does the DTe set again? 

Yes »Replace and program the SKREEM in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test complete. 

6. CHECK THE WIRE HARNESS FOR CAUSE OF INTERMITTENT CONDITION 

Turn the ignition off. 

NOTE: Check the following items: 
• Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 

wires. 
• Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 

terminals. 
• Refer to any Technical Service Bulletins (TS8) that may apply. 

Were any problems found? 

Yes »Repair wiring harness/connectors as necessary. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test Complete. 
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For a complete wiring diagram Refer to Section 8W. 

B(+) lEY .EIOTE 
.ITIY 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
If the Sentry Key Remote Entry Module (SKREEM) detects ignition switch input voltage is below a calibrated 
value. 

Possible Causes 

(F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT SHORTED LOW 

(F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN 

(F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT HIGH RESISTANCE 

SKREEM 

Diagnostic Test 

1. VERIFY THAT THE DTC IS ACTIVE 

CAUTION: Diagnose and repair all Powertrain DTCs before continuing. 
Turn the ignition on. 
With the scan tool, record and erase the SKREEM DTCs. 
Perform 5 ignition cycles, leaving the ignition switch on for a minimum of 90 seconds per cycle, 
With the scan tool, read the SKREEM DTCs. 

Does the DTC reset? 

Yes »Go To 2 

No »Go To 4 

2. CHECK THE (F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT FOR AN OPEN 

NOTE: Check the related fuse for the (F202) Fused Ignition Switch 
Output (Run-Start) circuit. If the fuse is open, repair the circuit for 
a shorted condition. 
Turn the ignition off. 
Disconnect the SKREEM harness connector. 
Turn the ignition on. 
Using a 12 volt test light connected to ground, probe the (F202) Fused 
Ignition Switch Output (Run-Start) circuit in the SKREEM harness con
nector. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No »Repair the (F202) Fused Ignition Switch Output (Run-Start) 
circuit for an open. 
Perform SKREEM VERIFICATION TEST. (Refer to B -
ELECTRICAUVEHICLE THEFT SECURITY - DIAGNOSIS 
AND TESTING). 

MODULE-

SENTRY KEY 

REMOTE ENTRY 

B16b83fe 
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3. CHECK THE (F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT FOR RESISTANCE HIGH 

NOTE: A dirty (partial) ground can cause abnormal conditions 
within a system. Ensure that the module has a good ground before 
continuing. 
Turn the ignition off. 
Reconnect the SKREEM harness connector 
Backprobe the (F202) Fused Ignition Switch Output (Run-Start) circuit in 
the SKREEM harness connector with the positive lead of a voltmeter. 
Connect the voltmeter negative lead to a good clean chassis ground. 
Start the engine. 
With the scan tool. select ECU View, select PCM, and select Data Dis
play, and view the battery voltage. 
Compare the voltage on the scan tool to the voltage reading on the volt
meter. 

Is the voltage on the scan tool equal to the voltmeter reading 
+/ ... 0.5 volt? 

MOOULI!· 

SENTRY KEY 
REMOTE ENTRY 

Yes »Replace and program the SKREEM in accordance with the Service Information. 

8 

816b8426 

Periorm SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
DIAGNOSIS AND TESTING). 

No »Repair the (F202) Fused Ignition Switch Output (Run-Start) circuit for high resistance. 
Periorm SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
DIAGNOSIS AND TESTING). 

4. CHECK THE WIRE HARNESS FOR CAUSE OF INTERMITTENT CONDITION 

NOTE: Check for all of the following conditions: 
• Poor wire to terminal connection 
• Corroded terminals 
• Backed out or loose terminals 
• Broken wire internal to the Insulation 
• Dirty (partial) module ground 
With the ignition on, wiggle the related wires. 
With the scan tool, read DTC(s). 

Does the DTC reset? 

Yes »Repair the wiring as necessary. 
Periorm SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
DIAGNOSIS AND TESTING). 

No »The DTC is not active at this time. Test complete. 
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82102-IGNITION RUN/START INPUT HIGH 

IIATT al I .. 
r- - - - - ~ - - - - - - - - - ~ - - - - - - - - - - - - - -:- - - - ...., IODULE. 
I ,-_L _ _ _ _ ____ T ___ -, I TOTALLY 
I B(+)·· ElECmONICS II.TIIUTED 

I FUSED I POWER 
I I IGNITION I I 
I SWITCH I 

I OUTPUT CAN B CAN B I 
I L-~UN·rlL.. _ ~StL ___ ...!U!!:L -l I 

: rt:~SE rt:~ l· 
I ~10A ~iDA t : __ --r--___ ~ ____ ~ ________ --J-____ : 

15 yca 3ye. l1yCI 5 Tet 
F201 D~5 D54 A 114 

20 20 20 lB 
PKlGY WTIOR WT GYIRD 

I I 
• lUI • 1141 
I I 

F202 AI14 
20 18 

PKIGY GYIRD 

I! l-____ 14- - - _ 4'-- ________ '~ em 

F2D2 
20 

PKIGY 

J 
FUSED 

IGNITION 
SWITCH 
OUTPUT 

(RUN.START) 

GROUND 

Z109 
20 

BKIGV 

I 

055 054 A 114 
2D 20 18 

WTIOR WT GYIRD 

• au 

055 
20 

WTIOR 

J 
CAN B 
BUS(+) 

• 1211 

054 
20 

WT 

J 
CANS 
BUSH 

• 82" 

A114 
18 

GYIRO 

J 
FUSED 

8(+) 

.a.CltOt 

For a complete wiring diagram Refer to Section 8W. 

IODULE· 
"ITRY 
lEY REIOTE 
.ITRY 

....... 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
If the Sentry Key Remote Entry Module (SKREEM) detects ignition switch input voltage is above a calibrated 
value. 

Possible Causes 

(F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT SHORTED TO BATTERY VOLTAGE 

SKREEM 

Diagnostic Test 

1. VERIFY THAT THE DTC IS ACTIVE 

CAUTION: Diagnose and repair all Powertrain orcs before continuing. 
Turn the ignition on. 
With the scan tool, record and erase the SKREEM DTCs. 
Perform 5 ignition cycles, leaving the ignition switch on for a minimum of 90 seconds per cycle. 
Using the scan tool, read the SKREEM DTCs. 

Does the DTC reset? 

Yes »Go To 2 

No »Go To 3 

2. CHECK THE (F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT FOR A SHORT TO 
BATTERY VOLTAGE 

NOTE: A dirty (partial) ground can cause abnormal conditions 
within a system. Ensure that the module has a good ground before 
continuing. 
Turn the ignition off. 
Disconnect the SKREEM harness connector. 
Using a 12 volt test light connected to ground, probe the (F202) Fused 
Ignition Switch Output (Run-Start) circuit in the SKREEM harness con
nector. 

Does the test light illuminate brightly? 

Yes »Repair the (F202) Fused Ignition Switch Output (Run-Start) 
circuit for a short to voltage. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 -
ELECTRICALNEHICLE THEFT SECURITY - STANDARD 
PROCEDURE). 

No »Replace and program the SKREEM in accordance with the 
Service Information. 

MODUU!. 

SENTRY KEY 
REMOT!ENTRV 

8 

816bBf25 

Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 
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3. CHECK THE WIRE HARNESS FOR CAUSE OF INTERMITTENT CONDITION 

NOTE: Check for all of the following conditions: 
• Poor wire to terminal connection 
• Corroded terminals 
• Backed out or loose terminals 
• Broken wire Internal to the insulation 
• Dirty (partial) module ground 
With the tgnition on. wiggle the related wires. 
With the scan tool, read DTC(s). 

Does the DTC reset? 

Yes »Repair the wiring as necessary. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICALNEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »The DTC is not active at this time. Test complete. 
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B210A-SYSTEM VOLTAGE LOW 

I BATT AI 

r- - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - ....., IODULE. 
L.T ~ I TOULLY 

r- - - - - - - - - - 8(+) ELECTRONlCS IINT!CRATED 
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I IGNITION I I 
g~ I 
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~IRUII-F~ ____ ..!':'StL ___ ...!USIl : 

\ ~~ ~~ : 
I Tl0A lf 20A I : ____ r _____ ~ ____ ~, __________ J ___ --: 

15iC3 31C6 11 1CS sica 

F202 D5S 054 A 114 
20 20 20 18 

PKIGY WTJOR WT GYlRD 

I I 
• S136 • SUI 
j I 

F202 
20 

PK/GY 

42 1 37 
/~-----I 

F202 
20 

PK/GV 
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IGNITION 
SWITCH 
OUTPUT 

(RUN-START) 

GROUND 

Z109 
20 

BKIGY 

I 

055 
20 

WTIOR 

• 8211 

D55 
20 

WTlOR 

j 
CAN B 
BUS(+) 

JL G201 

A114 
18 

GYlfW 

:- 26 1 C2tl -1'- ______ - --I 
D5~ A114 
20 
WT 

• 6213 

D54 
20 

WT 

J 
CAN B 
BUS(-) 

18 
GYIRD 

• S204 

A114 
18 

GVIRD 

J 
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8tt) 

For a complete wiring diagram Reter to Section 8W. 

IIODULE· 
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Ell TRY 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
If the Sentry Key Remote Entry Module (SKREEM) detects system voltage is below a calibrated value. 

Possible Causes 

(F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT SHORTED LOW 

(F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN 

(F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT HIGH RESISTANCE 

(A114) FUSED B(+) CIRCUIT SHORTED LOW 

(A114) FUSED B(+) CIRCUIT OPEN 

(A114) FUSED B(+) CIRCUIT HIGH RESISTANCE 

SKREEM 

Diagnostic Test 

1. VERIFY THAT THE DTC IS ACTIVE 

CAUTION: Diagnose and repair all Powertrain DTCs before continuing. 
Turn the ignition on. 

With the scan tool, record and erase the SKREEM DTCs. 
Perform 5 ignition cycles, leaving the ignition switch on for a minimum of 90 seconds per cycle. 
With the scan tool, read the SKREEM DTCs. 

Does the DTC reset? 

Yes »Go To 2 

No »Go To 6 

2. CHECK THE (F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT FOR AN OPEN 

NOTE: Check the related fuse for the (F202) Fused Ignition Switch 
Output (Run-Start) circuit. If the fuse is open, repair the circuit for 
a shorted condition. 
Turn the ignition off. 

Disconnect the SKREEM harness connector. 
Turn the ignition on. 

Using a 12 volt test light connected to ground, probe the (F202) Fused 
Ignition Switch Output (Run-Start) circuit in the SKREEM harness con
nector. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No » Repair the (F202) Fused Ignition Switch Output (Run-Start) 
circuit for an open. 

Perform SKREEM VERIFICATION TEST. (Refer to 8 -
ELECTRICAUVEHICLE THEFT SECURITY - STANDARD 
PROCEDURE). 

MODULE. 

SENTRY KEY 

REMOTE ENTRY 

816b83fe 
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3. CHECK THE (A114) FUSED B(+) CIRCUIT FOR AN OPEN 

NOTE: Check the related fuse for the (A114) Fused B(+) circuit. If 
the fuse is open, repair the circuit tor a shorted condition. 
Using a 12 volt test light connected to ground. probe the (A 114) Fused 
B( +) circuit in the SKREEM harness connector. 

Does the test light illuminate brightly? 

Ves »Go To 4 

No » Repair the (A114) Fused B(+) circuit for an open. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 -
ELECTRICAUVEHICLE THEFT SECURITY - STANDARD 
PROCEDURE). 

MODULE. 

8ENTRYKEY 

FU!MOT! ENTRY 

8 

816b893a 

4. CHECK THE (F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT FOR HIGH RESISTANCE 

NOTE: A dirty (partial) ground can cause abnormal conditions 
within a system. Ensure that the module has a good ground before 
continuing. 
Turn the ignition off. 
Reconnect the SKREEM harness connector. 
Backprobe the (F202) Fused Ignition Switch Output (Run-Start) circuit in 
the SKREEM harness connector with the positive lead of a voltmeter. 
Connect the voltmeter negative lead to a good clean chassis ground. 
Start the engine. 
With the scan tool. select ECU View, select PCM, and select Data Dis
play. and view the battery voltage. 
Compare the voltage on the scan tool to the voltage reading on the volt
meter. 

Is the voltage on the scan tool equal to the voltmeter reading 
+/- 0.5 volt? 

Ves »Go To 5 

MODULI!· 

SENTRY KEY 
REMOTE I!HTRY 

No »Repair the (F202) Fused Ignition Switch Output (Run-Start) circuit for high resistance. 

8 

816b8426 

Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 
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5. CHECK THE (A114) FUSED B(+) CIRCUIT FOR HIGH RESISTANCE 

Backprobe the (A114) Fused B(+) circuit in the SKREEM harness con
nector with the positive lead of a voltmeter. 
Connect the voltmeter negative lead to a good clean chassis ground. 
Compare the voltage on the scan tool to the voltage reading on the volt
meter. 

la the voltage on the scan tool equal to the voltmeter reading 
+/- 0.5 volt? 

Ves »Replace and program the SKREEM in accordance with the 
Service Information. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 -
ELECTRICALNEHICLE THEFT SECURITY - STANDARD 
PROCEDURE). 

No »Repair the (A114) Fused B(+} circuit for high resistance. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 -
ELECTRICALNEHICLE THEFT SECURITY - STANDARD 
PROCEDURE). 

6. CHECK THE WIRE HARNESS FOR CAUSE OF INTERMITTENT CONDITION 

NOTE: Check for all of the following conditions: 
• Poor wire to terminal connection 
• Corroded terminals 
• Backed out or loose terminals 
• Broken wire internal to the insulation 
• Dirty (partial) module ground 
With the ignition on, wiggle the related wires. 
With the scan tool, read DTC(s). 

Does the DTC reset? 

Ves »Repair the wiring as necessary. 

MODULE· 

SENTRY KEY 

REMOTI! I!NTRY 

8 

816b8968 

Perform SKREEM VERIFICATION TEST. (Refer to 8 • ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »The DTC is not active at this time. Test complete. 
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B210D-SYSTEM VOLTAGE HIGH 

IUTT A. ,-- - ~ -- - - - - - =- - - - - - - -- - - - - -~ - - - "'IODULE. 

L T -, TOTALLY 
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CANB CANB 
BUS(+) BUS(-} 

... 820j 

For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 

• Set Condition: 
If the Sentry Key Remote Entry Module (SKREEM) detects system voltage above a calibrated value. 

Possible Causes 

(F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT SHORTED TO BATTERY VOLTAGE 

SKREEM 

Diagnostic Test 

1 . VERIFY THAT THE DTC IS ACTIVE 

CAUTION: Diagnose and repair all Powertrain DTCs before continuing. 
Turn the ignition on. 
With the scan tool, record and erase the SKREEM DTCs. 
Perform 5 ignition cycles, leaving the ignition switch on for a minimum of 90 seconds per cycle. 
Using the scan tool, read the SKREEM DTCs. 

Does the DTC reset? 

Yes »Go To 2 

No »Go To 3 

2. CHECK THE (F202) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT FOR A SHORT TO 
BATTERY VOLTAGE 

NOTE: A dirty (partial) ground can cause abnormal conditions 
within a system. Ensure that the module has a good ground before 
continuing. 
Turn the ignition off. 
Disconnect the SKREEM harness connector. 
Using a 12 volt test light connected to ground, probe the (F202) Fused 
Ignition Switch Output (Run-Start) circuit in the SKREEM harness con
nector. 

Does the test light illuminate brightly? 

Yes »Repair the (F202) Fused Ignition Switch Output (Run-Start) 
circuit for a short to voltage. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 -
ELECTRICAUVEHICLE THEFT SECURITY - STANDARD 
PROCEDURE). 

No »Replace and reprogram the SKREEM in accordance with 
the Service Information. 

MODULI!· 

SENTRY KEY 

REMOTE ENTRY 

816b8f25 

Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 
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3. CHECK THE WIRE HARNESS FOR CAUSE OF INTERMITTENT CONDITION 

NOTE: Check for all of the following conditions: 
• Poor wire to terminal connection 
• Corroded terminals 
• Backed out or loose terminals 
• Broken wire internal to the insulation 
• Dirty (partial) module ground 
With the ignition on, wiggle the related wires. 
With the scan tool, read DTC(s). 

Does the DTC reset? 

Yes »Repair the wiring as necessary. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 • ELECTRICAUVEHICLE THEFT SECURITY . 
STANDARD PROCEDURE). 

No »The DTC is not active at this time. Test complete. 
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B210D-BATTERY VOLTAGE LOW 

IIITT It 

~--- r -------~-------------~---~.~~ 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
If the Sentry Key Remote Entry Module (SKREEM) detects voltage is below a calibrated value on the (A 114) 
Fused B(+). 

(A114) FUSED B(+) CIRCUIT SHORTED LOW 

(A114) FUSED B(+) CIRCUIT OPEN 

Possible Causes 

(A114) FUSED 8(+) CIRCUIT HIGH RESISTANCE 

SKREEM 

Diagnostic Test 

1. VERIFY THAT THE DTC IS ACTIVE 

CAUTION: Diagnose and repair all Powertrain DTCs before continuing. 
Turn the ignition on. 
With the scan tool, record and erase the SKREEM DTCs. 
Perform 5 ignition cycles, leaving the ignition switch on for a minimum of 90 seconds per cycle. 
With the scan tool, read the SKREEM DTCs. 

Does the DTC reset? 

Yes »Go To 2 

No »Go To 4 

2. CHECK THE (A114) FUSED 8(+) CIRCUIT FOR AN OPEN 

NOTE: Check the related fuses to the (A114) Fused B(+) circuit. If 
the fuse is open, repair the circuit for a shorted condition. 
Turn the ignition off. 
Disconnect the SKREEM harness connector. 
Turn the ignition on. 
Using a 12 volt test light connected to ground, probe the (A 114) Fused 
B(+) circuit in the SKREEM harness connector. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No » Repair the (A114) Fused 8(+) circuit for an open. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 -
ELECTRICAUVEHICLE THEFT SECURITY - STANDARD 
PROCEDURE). 

MODULE· 

SENTRY KEY 

REMOTE ENTRY 

816b893a 
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3. CHECK THE (A114) FUSED B(+) CIRCUIT FOR HIGH RESISTANCE 

NOTE: A dirty (partial) ground can cause abnormal conditions 
within a system. Ensure that the module has a good ground before 
continuing. 
Turn the ignition off. 
Reconnect the SKREEM connector 
8ackprobe the (A114) Fused 8(+) circuit in the SKREEM harness con
nector with the positive lead of a voltmeter. 
Connect the voltmeter negative lead to a good clean chassis ground. 
Start the engine. 
With the scan tool, select ECU View, select PCM, and select Data Dis
play, and view the battery voltage. 
Compare the voltage on the scan tool to the voltage reading on the volt
meter. 

Is the voltage on the scan tool equal to the voltmeter reading 
+/- 0.5 volt? 

MODULE. 

SENTRY KEY 

REMOTE ENTRY 

Yes »Replace and program the SKREEM in accordance with the Service Information. 

BLACK 

816b8968 

Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Repair the (A114) Fused 8(+) circuit for high resistance. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

4. CHECK THE WIRE HARNESS FOR CAUSE Of INTERMITTENT CONDITION 

NOTE: Check for all of the following conditions: 
• Poor wire to terminal connection 
• Corroded terminals 
• Backed out or loose terminals 
• Broken wire internal to the insulation 
• Dirty (partial) module ground 
• Dirty (partial ) module ground 
With the ignition on, wiggle the related wires. 
With the scan tool, read DTC(s). 

Does the DTC reset? 

Ves »Repair the wiring as necessary. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »The DTC is not active at this time. Test complete. 
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B210E-BATTERY VOLTAGE HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
rf the Sentry Key Remote Entry Module (SKREEM) detects voltage is above a calibrated value on the (A 114) 
Fused B(+) circuit. 

VEHICLE CHARGING SYSTEM 

SKREEM 

Diagnostic Test 

1 . VERIFY THAT THE DTC IS ACTIVE 

Possible Causes 

CAUTION: Diagnose and repair all Powertrain DTCs before continuing. 
Turn the ignition on. 
With the scan tool , record and erase the SKREEM DTCs. 
Perform 5 ignition cycles, leaving the ignition switch on for a minimum of 90 seconds per cycle. 
Using the scan tool, read the SKREEM DTCs. 

Does the DTC reset? 

Yes »Replace and program the SKREEM in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY ~ 

STANDARD PROCEDURE). 

No »Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 
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B2204-ECU CONFIGURATION MISMATCH 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the ignition on . 

• Set Condition: 
The WCM receives different information than is configured within the module. Examples include Model Year, 
Country Code, Body Style, Platform, Remote Start, Sun Roof. 

Possible Causes 

SENTRY KEY REMOTE ENTRY MODULE (SKREEM) 

Diagnostic Test 

1. VERIFY THAT THE DTC IS ACTIVE 

Turn the ignition on. 

NOTE: Before continuing, review and check for the following: 
• Review the repair history of the vehicle. 
• Ensure that the vehicle has the correct PCM and SKREEM installed by verifying the part numbers. 
• With the scan tool, ensure that the PCM and SKREEM are programmed correctly. Compare the PCM VIN 

to the SKREEM VIN and ensure the two VINs match. 
With the scan tool, clear DTCs. 
Perform 5 ignition cycles, leaving the ignition switch on for a minimum of 90 seconds per cycle. 
With the scan tool, select View OTCs. 

Does the DTC reset? 

Ves »Replace and program the SKREEM in accordance with the Service Information. 

NOTE: If this vehicle is equipped with a Steering Column Lock Module, it must be replaced along with the 
SKREEM. 

Perform the SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE) 

No »The DTC is not active at this time. Test complete. 



DR --------- VEHICLE THEFT SECURITY .. ELECTRICAL DIAGNOSTICS 80 .. 61 
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• When Monitored: 
At ignition on, after ignition on during any rolling code handshake that occurs with the Powertrain Control Mod
ule (PCM) due to a Sentry Key Remote Entry Module (SKREEM) or PCM reset. 

• Set Condition: 
If the SKREEM fails to receive a PCM STATUS message with a Valid Key status within 3.5 seconds of trans
mitting the last Valid Key Code message to the PCM. 

Possible Causes 

PCM NOT PROGRAMMED OR PROGRAMMED WITH INCORRECT VIN 

SKREEM 

PCM 

Diagnostic Test 

1 . VERIFY THAT THE DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, erase the SKREEM DTCs. 
Turn the ignition off. 
Wait 10 seconds. 
Turn the ignition on and wait 2 minutes. 
With the scan tool, read the SKREEM DTCs. 

Does the scan tool display the DTC that was previously erased? 

Yes »Go To 2 

No »Go To 4 

2. VERIFY THAT THE PCM IS PROGRAMMED WITH THE CORRECT VIN 

With the scan tool, select ECU View, select PCM, select More Options. and select ECU Details. 
Record the VIN displayed on the scan tool. 

NOTE: Make sure that the VIN is programmed in the PCM. If the VIN does not display, attempt to program 
the PCM with the correct VIN before continuing. 

Is the PCM programmed with the correct VIN? 

Yes »Go To 3 

No »With the scan tool, periorm PCM Replaced to update the VIN in the PCM. 
Periorm SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 
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3. VERIFY THAT THE OTC IS ACTIVE 

Turn the ignition off. 
Replace and program the SKREEM in accordance with the Service Information. 
Turn the ignition on. 
With the scan tool, clear all peM and SKREEM DTCs. 
Perform 5 ignition key cycles leaving the ignition key on for 90 seconds per cycle. 
With the scan tool, check for SKREEM DTCs. 

Does the scan tool display the same OTC? 

Yes »Replace and program the PCM in accordance with the Service Information. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »The repair is complete. 
Perform SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

4. CHECK THE WIRE HARNESS FOR CAUSE OF INTERMITTENT CONDITION 

Turn the ignition off. 

NOTE: Check for the following conditions: 
• Visually inspect the related wiring harness. Look for any chafed, pierced, pinched, or partially broken 

wires. 
• Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded 

terminals. 
• Refer to any Technical Service Bulletins (TSB) that may apply. 

Were any problems found? 

Yes »Repair wiring harness/connectors as necessary. 
Periorm SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test Complete. 
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B2224-SKREEM INTERNAL 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the ignition on. 

• Set Condition: 
Sentry Key Remote Entry Module (SKREEM) watchdog resets. 

Possible Causes 

SENTRY KEY REMOTE ENTRY MODULE (SKREEM) 

Diagnostic Test 

1. VERIFY THAT THE OTC IS ACTIVE 

Turn the ignition on. 

NOTE: Before continuing, review and check for the following: 
• Review the repair history of the vehicle. 
• Ensure that the vehicle has the correct PCM and SKREEM installed by verifying the part numbers. 
• With the scan tool, ensure that the PCM and SKREEM are programmed correctly. Compare the PCM VIN 

to the SKREEM VIN and ensure the two VINs match. 
With the scan tool, clear DTCs. 
Perform 5 ignition cycles, leaving the ignition switch on for a minimum of 90 seconds per cycle. 
With the scan tool, read DTCs. 

Does the OTe reset? 

Yes »Replace and program the Sentry Key Remote Entry Module (SKREEM) in accordance with the Service 
Information. 

NOTE: If this vehicle is equipped with a Steering Column Lock Module, it must be replaced along with the 
SKREEM. 

Perform the SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY
STANDARD PROCEDURE) 

No »The DTC is not active at this time. Test complete. 
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B2228-SKREEM INTERNAL - RKE RECEIVER 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
With the ignition on. 

Possible Causes 

SENTRY KEY REMOTE ENTRY MODULE (SKREEM) 

Diagnostic Test 

1. VERIFY THAT THE DTe IS ACTIVE 

Turn the ignition on. 

NOTE: Before continuing, review and check for the following: 
• Review the repair history of the vehicle. 
• Ensure that the vehicle has the correct PCM and SKREEM installed by verifying the part numbers. 
• With the scan tool, ensure that the PCM and SKREEM are programmed correctly. Compare the PCM VIN 

to the SKREEM VIN and ensure the two VINs match. 
With the scan tool, clear DTCs. 
Periorm 5 ignition cycles, leaving the ignition switch on for a minimum of 90 seconds per cycle. 
With the scan tool, read DTCs. 

Does the DTC reset? 

Yes »Replace and program the Sentry Key Remote Entry Module (SKREEM) in accordance with the Service 
Information. 

NOTE: If this vehicle is equipped with a Steering Column Lock Module, it must be replaced along with the 
SKREEM. 

Perform the SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE) 

No »The DTC is not active at this time. Test complete. 
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B2229-SKREEM INTERNAL - SKIM IMMOBILIZER 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
With the ignition on . 

• Set Condition: 
When the Antenna diagnostic test fails. 

Possible Causes 

SENTRY KEY REMOTE ENTRY MODULE (SKREEM) 

Diagnostic Test 

1. VERIFY THAT THE DTC IS ACTIVE 

Turn the ignition on. 

NOTE: Before continuing, review and check for the following: 
• Review the repair history of the vehicle. 
• Ensure that the vehicle has the correct PCM and SKREEM installed by verifying the part numbers. 
• With the scan tool, ensure that the PCM and SKREEM are programmed correctly. Compare the PCM VIN 

to the SKREEM VIN and ensure the two VINs match. 
With the scan tool, clear DTCs. 
Perform 5 ignition cycles, leaving the ignition switch on for a minimum of 90 seconds per cycle. 
With the scan tool, read DTCs. 

Does the DTC reset? 

Ves »Replace and program the Sentry Key Remote Entry Module (SKREEM) in accordance with the Service 
Information. 

NOTE: If this vehicle is equipped with a Steering Column Lock Module, it must be replaced along with the 
SKREEM. 

Perform the SKREEM VERIFICATION TEST. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE) 

No »The DTC is not active at this time. Test complete. 
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• When Monitored: 
Cantin uously 

• Set Condition: 
If the CAN B Bus (+) or CAN B Bus (-) circuit is open, shorted to voltage, or shorted to ground. 

Possible Causes 

CAN B BUS DTCs IN FRONT CONTROL MODULE 

(D55) CAN B BUS (+) CIRCUIT OPEN 

(054) CAN B BUS (-) CIRCUIT OPEN 

SENTRY KEY REMOTE ENTRY MODULE (SKREEM) 

Diagnostic Test 

1. VERIFY THAT THE DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, read the active DTCs. 
Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 
With the scan tool, read the active DTCs. 

Does the scan tool display this DTC as active? 

Yes »Go To 2 

No »If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con-
nectors. Look for broken, bent, pushed out, or corroded terminals. 

2. CHECK FOR FRONT CONTROL MODULE DTCs 

With the scan tool, read Front Control Module active DTCs 

Does the scan tool display any CAN B BUS DTCs - ACTIVE? 

Yes »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING. 

No »Go To 3 

3. CHECK THE (055) CAN B BUS (+) CIRCUIT FOR AN OPEN 

Turn the ignition off. 
Disconnect the negative battery cable. 
Disconnect the SKREEM harness connector. 
Disconnect the Front Control Module harness connector. 
Measure the resistance of the (D55) CAN 8 Bus (+) circuit between the Front Control Module harness connector 
and the SKREEM harness connector. 

Is the resistance below 2.0 ohms? 

Yes »Go To 4 

No »Repair the (055) CAN B Bus (+) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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4. CHECK THE (D54) CAN B BUS (-) CIRCUIT FOR AN OPEN 

Measure the resistance of the (D54) CAN B Bus (-) circuit between the Front Control Module harness connector 
and the SKREEM harness connector. 

Is the resistance below 2.0 ohms? 

Yes »Replace the SKREEM in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Repair the (054) CAN B Bus (-) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAl/ELECTRONIC CONTROL 
MODULES· STANDARD PROCEDURE). 

U0141 .. LOST COMMUNICA1-ION WITH FRONT CONTROL MODULE 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0146-LOST COMMUNICATION WITH CENTRAL GATEWAY 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 • ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) and perform the 
U0141-Lost Communication With Front Control Module test for the diagnostic test procedure. 

U0155-LOST COMMUNICATION WITH CLUSTERlCCN 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES· DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

STANDARD PROCEDURE 
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SENTRY KEY REMOTE ENTRY MODULE (SKREEM/SKIM) VERIFICATION 
For a complete wiring diagram Refer to Section 8W. 

Diagnostic Test 

1. SKREEM/SKIM VERIFICATION 

NOTE: When entering the PIN, care should be taken because the SKREEM will only allow 3 consecutive 
attempts to enter the correct PIN. If 3 consecutive incorrect PIN's are entered the SKREEM will Lock Out the 
scan tool. To exit Lock Mode, the ignition key must remain in the Run position for 1 hour. All accessories 
must be off. A battery charger connected to the battery during this time period is recommended. 

NOTE: On vehicles equipped with a premium Tire Pressure Monitoring (TPM) system, when the SKREEM 
and/or the spare tire pressure sensor is replaced with a new unit, a diagnostic scan tool MUST be used to 
run a routine that allows the SKREEM to be programmed with the 10 number and location of the spare tire 
pressure sensor mounted in the wheel of the spare tire. Follow the programming steps outlined in the diag
nostic scan tool for "Learn Spare Tire Sensor 10" under "Miscellaneous Functions" for the "WCMIWireless 
Control Module" menu item as appropriate. In addition, if the SKREEM is replaced, the spare tire must be 
dismounted from its wheel to access and note the 10 number on the spare tire pressure sensor so that the 
10 code for that sensor can be programmed into the new SKREEM. 

1. Reconnect the previously disconnected components and connectors. 
2. Obtain the vehicle's unique Personal Identification Number (PIN) assigned to it's original SKREEM. This num
ber can be obtained from the vehicle invoice or from the DaimlerChrysler Customer Center (Phone 1-800-992-
1997). 

3. 

NOTE: If the PCM and the SKREEM are replaced at the same time, program the PCM VIN into the PCM first. 
4. 

NOTE: Ouring PCM/ECM replacement, use the following steps to ensure transfer of the secret key informa
tion from the SKREEM to the new PCM. The PCM stores this information only. If the SKREEM ever needs to 
be replaced, the secret key information can be retrieved from the PCM and then transferred to the SKREEM 
for security use. 

5. First replace the PCM/ECM with the original WCM still connected to the vehicle. 
6. Using the appropriate service information program the new PCM/ECM. (This will ensure the Secret Key Trans
fer from the original WCM into the new PCM/ECM). 
7. Now replace and program the WCM (if necessary). This will retain the Secret Key from the PCM/ECM back 
into the new WCM. 
8. With the scan tool, select Miscellaneous Functions, WCMlWireless Control Module. Then select the desired 
procedure and follow the display on the scan tool. 

9. If the vehicle is equipped with Tire Pressure Monitoring System program the Placard Pressure Values into the 
WCM/SKREEM. 

10. Ensure all the customer's keys have been programmed into the new module if necessary. 
11. With the scan tool, erase all DTCs. Perform 5 ignition key cycles, leaving the key on for at least 90 seconds 
per cycle. 
12. With the scan tool, read SKREEM DTC(s). 
13. 

NOTE: If this vehicle is equipped with a Steering Column Lock Module, it must be replaced along with the 
SKREEM. 

Are there any SKREEM OTC(s) present? 

Yes »Repair not complete, refer to the appropriate symptom. 

No »Repair is complete. 
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VEHICLE THEFT SECURITY 

DESCRIPTION 

SENTRY KEY IMMOBILIZER SYSTEM 

813dd813 

The Sentry Key Immobilizer System (SKIS) is available as a factory~installed option on this vehicle. Vehicles 
equipped with this option can be readily identified by the illumination of the security indicator in the instrument clus
ter for about three seconds after the ignition switch is turned to the ON position as a SKIS bulb test. 

The SKIS includes the following major components, which are described in further detail elsewhere in this service 
information: 

• Powertrain Control Module (1) - The Powertrain Control Module (PCM) is located in the engine compartment 
and provides the SKIS engine control logic. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES/ 
POWERTRAIN CONTROL MODULE - DESCRIPTION). 

• Security Indicator - A security indicator is integral to the ElectroMechanical Instrument Cluster (EMIC) (also 
known as the Cab Compartment Node/CCN). (Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER/SECURITY 
INDICATOR - DESCRIPTION). 

• Sentry Key Remote Entry Module (2) - The Sentry Key Remote Entry Module (SKREEM) (also known as the 
Wireless Control ModulelWCM) is located on the right side of the steering column near the ignition lock cyl
inder housing and an integral molded plastic antenna ring circles the ignition lock cylinder like a halo. The 
SKREEM and its antenna are concealed beneath the steering column shrouds. Two SKREEM modules are 
available: one for vehicles equipped with Remote Keyless Entry (RKE) only, and one for vehicles equipped 
with RKE and SKIS. 

• Sentry Key Transponder (3) - The Sentry Key transponder is contained within the Remote Keyless Entry 
(RKE) transmitter on the ignition key. 

Except for the Sentry Key transponders, which rely upon Radio Frequency (RF) communication, hard wired circuitry 
connects the SKIS components to the electrical system of the vehicle. These hard wired circuits are integral to 
several wire harnesses, which are routed throughout the vehicle and retained by many different methods. These 
circuits may be connected to each other, to the vehicle electrical system and to the SKIS components through the 
use of a combination of soldered splices, splice block connectors, and many different types of wire harness terminal 
connectors and insulators. Refer to the appropriate wiring information. The wiring information includes wiring dia
grams, proper wire and connector repair procedures, further details on wire harness routing and retention, as well 
as pin-out and location views for the various wire harness connectors, splices and grounds. 
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VEHICLE THEFT SECURITY SYSTEM 

816135ba. 

The Vehicle Theft Security System (VTSS) is designed to provide perimeter protection against unauthorized use or 
tampering by monitoring the vehicle door ajar circuits, the power lock and unlock circuits, and the ignition switch 
circuit. If unauthorized use or tampering is detected, the system responds by pulsing the horn for up to about 3 
minutes and flashing the hazard warning lamps for up to about 18 minutes. 

The VTSS includes the following major components, which are described in further detaif elsewhere in this service 
information: 

• Door Ajar Switches (4) A door ajar switch is integral to the door latch mechanism of each front door, as well 
as the rear doors on quad cab and mega cab vehicles. (Refer to 8 - ELECTRICAULAMPS/LIGHTING - INTE
RIOR/DOOR AJAR SWITCH - DESCRIPTION). 

• ElectroMechanical Instrument Cluster (2) - The ElectroMechanical Instrument Cluster (EMIC) is also known 
as the Cab Compartment Node (CCN) in this vehicle. The EMIC/CCN is located in the instrument panel above 
the steering column opening, directly in front of the driver. The EMIC provides the VTA system logic and secu
rity indicator control. (Refer to 8 - ELECTRICAU1NSTRUMENT CLUSTER - DESCRIPTION). 

• Ignition Switch (3) The ignition switch is located on the steering column in the passenger compartment. 
(Refer to 19 - STEERING/COLUMN/IGNITION SWITCH - DESCRIPTION). 

• Security Indicator - The security indicator is integral to the ElectroMechanical Instrument Cluster (EMIC) (also 
known as the Cab Compartment Node/CCN). (Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER/SECURITY 
INDICATOR - DESCRIPTION). 

• Totally Integrated Power Module (1) - The Totally Integrated Power Module (TIPM) is located in the engine 
compartment, near the battery. (Refer to 8 - ELECTRICAUPOWER DISTRIBUTION - DESCRIPTION). 

Hard wired circuitry connects the VTSS components to the electrical system of the vehicle. These hard wired cir
cuits are integral to several wire harnesses, which are routed throughout the vehicle and retained by many different 
methods. These circuits may be connected to each other, to the vehicle electrical system and to the VTSS com
ponents through the use of a combination of soldered splices, splice block connectors, and many different types of 
wire harness terminal connectors and insulators. Refer to the appropriate wiring information. The wiring information 
includes wiring diagrams, proper wire and connector repair procedures t further details on wire harness routing and 
retention, as well as pin-out and location views for the various wire harness connectors, splices and grounds. 
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OPERATION 

SENTRY KEY IMMOBILIZER SYSTEM 
The Sentry Key Immobilizer System (SKIS) is designed to provide passive protection against unauthorized vehicle 
use by disabling the engine after about two seconds of running, whenever any method other than a valid Sentry Key 
is used to start the vehicle. The SKIS is considered a passive protection system because it is always active when 
the ignition system is energized and does not require any customer intervention. The SKIS uses Radio Frequency 
(RF) communication to obtain confirmation that the key in the ignition switch is a valid key for operating the vehicle. 
The microprocessor-based SKIS hardware and software also uses electronic messages to communicate with other 
electronic modules in the vehicle over the Controller Area Network (CAN) data bus. (Refer to 8 - ELECTRICALJ 
ELECTRONIC CONTROL MODULES/COMMUNICATION - OPERATION). 

Pre-programmed Sentry Key transponders are provided with the vehicle from the factory. Each Sentry Key REmote 
Entry Module (SKREEM) (also known as the Wireless Control ModulelWCM) will recognize a maximum of eight 
Sentry Keys. If the customer would like additional keys other than those provided with the vehicle, they may be 
purchased from any authorized dealer. These additional keys must be programmed to the SKREEM in the vehicle 
in order for the system to recognize them as valid keys. This can be done by the dealer using a diagnostic scan tool 
or, if Customer Learn programming is an available SKIS feature in the market where the vehicle was purchased, the 
customer can program the additional keys, as long as at least two valid Sentry Keys are already available. (Refer 
to 8 - ELECTRICAUVEHICLE THEFT SECURITY - STANDARD PROCEDURE - TRANSPONDER PROGRAM
MING). 

The hard wired circuits between components related to the SKIS may be diagnosed using conventional diagnostic 
tools and procedures. Refer to the appropriate wiring information. The wiring information includes wiring diagrams, 
proper wire and connector repair procedures. details of wire harness routing and retention. connector pin-out infor
mation and location views for the various wire harness connectors, splices and grounds. 

However, conventional diagnostic methods will not prove conclusive in the diagnosis of the SKIS or the electronic 
controls or communication between other modules and devices that provide some features of the SKIS. The most 
reliable, efficient, and accurate means to diagnose the SKIS or the electronic controls and communication related to 
SKIS operation requires the use of a diagnostic scan tool. Refer to the appropriate diagnostic information. 

VEHICLE THEFT SECURITY SYSTEM 
The ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN) is used on this 
vehicle to control and integrate many of the functions and features included in the Vehicle Theft Security System 
(VTSS). In the VTSS, the EMIC receives inputs indicating the status of the door ajar switches and the ignition 
switch. The EMIC will process the information from all of these inputs, internally controls the security indicator as 
appropriate, and sends electronic messages to the Totally Integrated Power Module (TIPM) over the Controller Area 
Network (CAN) data bus. The TIPM internally controls the output to the hazard warning lamps and sends a control 
output to energize or de-energize the horn relay as appropriate. 

The hard wired circuits between components related to the VTSS may be diagnosed using conventional diagnostic 
tools and procedures. Refer to the appropriate wiring information. The wiring information includes wiring diagrams, 
proper wire and connector repair procedures, details of wire harness routing and retention, connector pin-out infor
mation and location views for the various wire harness connectors, splices and grounds. 

However, conventional diagnostic methods will not prove conclusive in the diagnosis of the VTSS or the electronic 
controls or communication between modules and devices that provide some features of the VTSS. The most reli
able, efficient, and accurate means to diagnose the VTSS or the electronic controls and communication related to 
VTSS operation requires the use of a diagnostic scan tool. See the Vehicle Theft Security System menu item on 
the scan tool. Refer to the appropriate diagnostic information. 

Following are paragraphs describing the operation of each of the VTSS features. See the owner's manual in the 
vehicle glove box for more information on the features, use and operation of the VTSS. 

ENABLING 

The EMIC must have the VTSS function electronically enabled in order for the VTSS to perform as designed. The 
logic in the EMIC keeps its VTSS function dormant until it is enabled using a diagnostic scan tool. The VTSS func
tion of the EMIC is enabled on vehicles equipped with the VTSS option at the factory, but a service replacement 
EMIC must be VTSS-enabled by the dealer using a diagnostic scan tool. Refer to the appropriate diagnostic infor
mation. 
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ARMING 

Passive arming of the VTSS occurs when the vehicle is exited with the key removed from the ignition switch, the 
headlamps are turned OFF. and the doors are LOCKED while they are open using the power lock switch. Active 
arming occurs when the LOCK button on the Remote Keyless Entry (RKE) transmitter is depressed to lock the 
vehicle. For active arming to occur, the doors must be closed and the ignition switch must be in the OFF position 
when the RKE transmitter LOCK button is depressed. The power lock switch will not function if the key is in the 
ignition switch or the headlamps are turned ON with the driver side front door open. 

Pre-arming of the VTSS is initiated when a door is open when the vehicle is locked using a power door lock switch 
or when the RKE transmitter LOCK button is depressed. Pre-arming will not occur if the key is in the ignition switch 
or the headlamps are turned ON with the driver side front door open. When the VTSS is pre-armed, the arming 
sequence is delayed until all of the doors have been closed. The VTSS will remain in pre-armed mode until after all 
doors have been closed, or until the interior lighting load shed threshold is surpassed (about eight minutes). 

Once the VTSS begins the passive or active arming sequence, the security indicator in the instrument cluster will 
flash rapidly for about 16 seconds. This indicates that VTSS arming is in progress. If the ignition switch is turned to 
the ON position, a door is opened, a door is unlocked by any means, or the RKE PANIC button is depressed during 
the 16 second arming process, the security indicator will stop flashing and the arming process will abort. Once the 
16 second arming sequence is successfully completed, the security indicator will flash at a slower rate, indicating 
that the VTSS is armed. 

DISARMING 

Since this vehicle is not equipped with lock cylinder switches, passive disarming of the VTSS is only possible if the 
vehicle is equipped with the optional Sentry Key Immobilizer System (SKIS). On vehicles with SKIS, turning the 
ignition switch to the ON position using a valid SKIS key will passively disarm VTSS. Active disarming of the VTSS 
occurs when the vehicle is unlocked by depressing the UNLOCK button of the RKE transmitter. Once the alarm has 
been activated, either disarming method will also deactivate the alarm. Depressing the PANIC button on the RKE 
transmitter will not disarm the VTSS. 

POWER-UP MODE 

When the armed VTSS senses that the battery has been disconnected and reconnected, it enters the power-up 
mode. In the power-up mode the alarm system remains armed following a battery failure or disconnect. If the VTSS 
was armed prior to a battery disconnect or failure, the technician or vehicle operator will have to actively or pas
sively disarm the alarm system after the battery is reconnected. The power-up mode will also apply if the battery 
goes dead while the system is armed, and battery jump-starting is attempted. The VTSS will be armed until the 
technician or vehicle operator has actively or passively disarmed the alarm system. If the VTSS is in the disarmed 
mode prior to a battery disconnect or failure, it will remain disarmed after the battery is reconnected or replaced, or 
if jump-starting is attempted. 

TAMPER ALERT 

The VTSS tamper alert feature will pulse the horn 3 times upon VTSS disarming, if the alarm was triggered and has 
since timed-out (about 18 minutes). or if the battery has been disconnected and reconnected. This feature alerts the 
vehicle operator that the VTSS alarm was activated while the vehicle was unattended. 

DIAGNOSIS AND TESTING 

SENTRY KEY IMMOBILIZER SYSTEM 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnOSis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

The hard wired circuits between components related to the Sentry Key Immobilizer System (SKIS) may be diag
nosed using conventional diagnostic tools and procedures. Refer to the appropriate wiring information. The wiring 
information includes wiring diagrams, proper wire and connector repair procedures, details of wire harness routing 
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and retention, connector pin-out information and location views for the various wire harness connectors, splices and 
grounds. 

However, conventional diagnostic methods will not prove conclusive in the diagnosis of the SKIS or the electronic 
controls or communication between other modules and devices that provide some features of the SKIS. The most 
reliable, efficient, and accurate means to diagnose the SKIS or the electronic controls and communication related to 
SKIS operation requires the use of a diagnostic scan tool. Refer to the appropriate diagnostic information. 

CONDITION POSSIBLE CAUSES CORRECTION 

SECURITY INDICATOR FAILS 1. Ineffective Light-Emitting 1. Use a diagnostic scan tool to perform the 
TO LIGHT DURING BULB Diode (LED). instrument cluster actuator test. Refer to the 
TEST appropriate diagnostic information. 

2. Ineffective fuse. 2. Check the SKREEM/wCM fused B(+) . fuse and the fused ignition switch output 
(run-start) fuse in the Junction Block (JB). 
Replace the fuses, if required. 

3. Ineffective ground circuit. 3. Test and repair the open ground circuit at 
the connector for the SKREEM, if required. 

4. Ineffective battery feed 4. Test and repair the open battery feed 
circuit. circuit at the connector for the SKREEM, if 

required. 

5. Ineffective ignition feed 5. Test and repair the open ignition feed 
circuit. circuit at the connector for the SKREEM, if 

required. 

SECURITY INDICATOR 1. Invalid key in ignition switch 1. Replace the key with a known valid key. 
FLASHES FOLLOWING BULB lock cylinder. 
TEST 

2. Key-related fault. 2. Use a diagnostic scan tool and the 
appropriate diagnostic information for further 
diagnosis. 

SECURITY INDICATOR 1. SKIS system malfunction/ 1. Use a diagnostic scan tool and the 
LIGHTS SOLID FOLLOWING fault detected. appropriate diagnostic information for further 
BULB TEST diagnosis. 

2. SKIS system ineffective. 2. Use a diagnostic scan tool and the 
appropriate diagnostic information for further 
diagnosis. 

VEHICLE THEFT SECURITY SYSTEM 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

The hard wired circuits between components related to the Vehicle Theft Security System (VTSS) may be diag
nosed using conventional diagnostic tools and procedures. Refer to the appropriate wiring information. The wiring 
information includes wiring diagrams, proper wire and connector repair procedures, details of wire harness routing 
and retention, connector pin-out information and location views for the various wire harness connectors, splices and 
grounds. 

However, conventional diagnostic methods will not prove conclusive in the diagnosis of the VTSS or the electronic 
controls or communication between other modules and devices that provide some features of the VSS. The most 
reliable, effiCient, and accurate means to diagnose the VTSS or the electronic controls and communication related 
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to VTSS operation requires the use of a diagnostic scan tool. See the Vehicle Theft Security System menu item 
on the scan tool. Refer to the appropriate diagnostic information. 

STANDARD PROCEDURE 

SKIS INITIALIZATION 
The Sentry Key Immobilizer System (SKIS) must be initialized following a Sentry Key REmote Entry Module 
(SKREEM) (also known as the Wireless Control ModulelWCM) replacement. SKIS initialization requires the use of 
a diagnostic scan tool. Initialization will also require that yolJ have access to the unique four-digit PIN code that was 
assigned to the original SKREEM. The PIN code must be used to enter the Secured Access Mode in the SKREEM. 
This PIN number may be obtained from the vehicle owner, from the original vehicle invoice, or from the 
DaimlerChrysler Customer Center. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - STANDARD 
PROCEDURE - PCM/ECM/SKREEM PROGRAMMING). 

NOTE: If a Powertrain Control Module (PCM) is -replaced on a vehicle equipped with the Sentry Key Immo
bilizer System (SKIS), the unique Secret Key data must be transferred from the Sentry Key REmote Entry 
Module (SKREEM) (also known as the Wireless Control ModulelWCM) to the new PCM using the appropriate 
programming procedure. This procedure also requires the use of a diagnostiC scan tool and the unique 
four-digit PIN code to enter the Secufed Access- Mode in the SKREEM. Refer to the appropriate diagnostiC 
information for the proper PCM replacement procedures. 

SENTRY KEY TRANSPONDER PROGRAMMING 
All Sentry Keys included with the vehicle are pre-programmed to work with the Sentry Key Immobilizer System 
(SKIS) when it is shipped from the factory. The Sentry Key REmote Entry Module (SKREEM) (also known as the 
Wireless Control ModulelWCM) may be programmed to recognize up to a total of eight Sentry Keys. When pro
gramming a blank Sentry Key transponder, the key must first be cut to match the ignition switch lock cylinder in the 
vehicle for which it will be used. Once the additional or new key has been cut, the SKREEM must be programmed 
to recognize it as a valid key. There are two possible methods to program the SKREEM to recognize a new or 
additional valid key, the Secured Access Method and the Customer Learn Method. Following are the details of these 
two programming methods. 

SECURED ACCESS METHOD 
The Secured Access method applies to all vehicles. This method requires the use of a diagnostic scan tool. This 
method will also require that you have access to the unique four-digit PIN code that was assigned to the original 
SKREEM. The PIN code must be used to enter the. Secured Access Mode in the SKREEM. This PIN number may 
be obtained from the vehicle owner, from the original vehicle invoice, or from the DaimlerChrysler Customer Center. 
(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - STANDARD PROCEDURE - PCM/ECMI 
SKREEM PROGRAMMING). 

CUSTOMER LEARN METHOD 

NOTE: The Customer Learn feature is only available on domestic vehicles, or those vehicles which have a 
U.S. country code designator. This programming method also requires access to at least two valid Sentry 
Keys. If two valid Sentry Keys are not available, or if the vehicle does not have a U.S. country code des
ignator, the Secured Access Method MUST be used to program new or additional valid keys to the SKREEM. 

The Customer Learn programming method procedures are as follows: 

1. Obtain the blank Sentry Key(s) that are to be programmed as valid keys for the vehicle. Cut the blank key(s) to 
match the ignition switch lock cylinder mechanical key codes. 

2. Insert one of the two valid Sentry Keys into the ignition switch and turn the ignition switch to the ON position. 

3. After the ignition switch has been in the ON position for longer than 3 seconds, but no more than 15 seconds, 
cycle the ignition switch back to the OFF pOSition. Replace the first valid Sentry Key in the ignition switch lock 
cylinder with the second valid Sentry Key and turn the ignition switch back to the ON position. The second valid 
Sentry Key must be inserted in the lock cylinder within 15 seconds of removing the first valid key. 

4. About 10 seconds after the completion of Step 3, the security indicator in the instrument cluster will start to flash 
to indicate that the system has entered the Customer Learn programming mode. 
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5. Within 60 seconds of entering the Customer Learn programming mode, turn the ignition switch to the OFF posi
tion. replace the valid Sentry Key with a blank Sentry Key transponder, and turn the ignition switch back to the 
ON position. 

6. About 10 seconds after the completion of Step 5, the security indicator will stop flashing, stay ON solid for 3 
seconds, then turn OFF to indicate that the blank Sentry Key has been successfully programmed. The SKIS will 
immediately exit the Customer Learn programming mode. After the ignition is cycled the vehicle may be started 
using the newly programmed valid Sentry Key. 

Each of these steps must be repeated and completed in their entirety for each additional Sentry Key that is to be 
programmed. If the above steps are not completed in the given sequence, or within the allotted time, the SKREEM 
will exit the Customer Learn programming mode and the programming will be unsuccessful. The SKREEM will also 
automatically exit the Customer Learn programming mode if it sees a non-blank Sentry Key transponder when it 
should see a blank, if it has already programmed eight (8) valid Sentry Keys, or jf the ignition switch is turned to the 
OFF position for more than about 50 seconds. 

NOTE: If an attempt is made to start the vehicle while in the Customer Learn mode (security indicator flash
ing), the SKIS will respond as though the vehicle were being started with an invalid key. In other words, the 
engine will stall after about two seconds of operation. No faults will be set. 

NOTE: Once a Sentry Key has been programmed as a valid key to a vehicle, it cannot be programmed as a 
valid key for use on any other vehicle. 

SPECIFICATIONS 

VEHICLE THEFT/SECURITY SYSTEMS 

TORQUE SPECIFICATIONS 

DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Hood Ajar Switch 8 - 71 
Mounting Bracket Screws 

Sentry Key Remote Entry 2 - 20 
Module Mounting Screw 

Steering Column Shroud 2 - 20 
Mounting Screws 

Tilt Steering Column 2 - 20 
Actuator Knob Mounting 

Screw 
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HOOD AJAR SWITCH 

DESCRIPTION 
The hood ajar switch is a normally closed, single pole, 
spring-loaded plunger actuated switch. This switch has 
two unique versions that are used in two different 
applications. One switch is used only on vehicles 
equipped with the Vehicle Theft Alarm (VTA) system 
for sale in certain export markets where protection of 
the underhood area is required equipment. The sec
ond switch is used only on domestic vehicles 
equipped with an optional remote starter system. 

The molded plastic switch body (5) has an integral 
molded connector receptacle (1) on the lower end 
containing two terminal pins. The switch is connected 
to the vehicle electrical system through a dedicated 
take out of the headlamp and dash wire harness. Two 
integral latches (2) lock the switch into a keyed mount
ing hole in the stamped steel switch mounting bracket. 
The mounting bracket is secured with screws to the 
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inboard side of the right front fender load beam within 81428481 

the engine compartment. A molded plastic striker 
secured to the underside of the hood panel inner reinforcement actuates the switch plunger as the hood panel is 
closed. 

The switch plunger (3) extends through a mounting collar (4) and a sleeve-like retainer ring on the upper end of the 
switch body. The retainer ring has a one time, self-adjustment feature that is activated after the switch is installed by 
closing the hood. The retainer ring is also color-coded to aid in identifying the switch application. A dark brown 
retainer ring identifies the underhood security switch application, while a white retainer ring identifies the remote 
starter system application. 

An installed hood ajar switch cannot be readjusted or repaired. If the switch is damaged, ineffective, or requires 
readjustment, it must be replaced with a new unit. The hood ajar switch striker is not intended for reuse. If the 
striker is removed from the hood inner reinforcement for any reason, it must be replaced with a new unit. 

OPERATION 
The hood ajar switches are interchangeable physically, but not functionally. In each case, the hood ajar switch is a 
normally closed switch that is held open as the spring-loaded switch plunger is depressed by the striker on the inner 
hood panel reinforcement when the hood panel is closed and latched. When the hood is opened, the spring-loaded 
switch plunger extends from the switch body and the switch contacts are closed. 

In the underhood security application (export vehicles only - dark brown retainer ring), the switch is connected in 
series between ground and the hood ajar switch sense input of the Totally Integrated Power Module (TIPM). The 
TIPM uses an internal resistor pull up to monitor the state of the hood ajar switch contacts. 

In the remote starter system application (domestic vehicles only - white retainer ring) the switch has a 1 kilohm 
diagnostic resistor connected in parallel to the switch contacts between the two switch terminals. The switch is con
nected in series between an output of the TIPM and the hood ajar switch sense input of the TIPM. The TIPM con
tinually monitors this circuit and will store a Diagnostic Trouble Code (DTC) for any fault that it detects. 

The components of the switch self-adjustment feature include an integral stop on the shaft of the plunger and a 
ribbed, ratcheting sleeve-like retainer ring at the top of the switch body from which the plunger extends. With the 
switch mounting collar secured in its mounting bracket, the plunger is depressed by the striker on the hood inner 
reinforcement as the hood is closed. As the plunger is depressed, the plunger stop contacts the top of the retainer 
ring and it is driven downward, ratcheting through the switch mounting collar until the hood is fully closed and 
latched. The ribs on the retainer ring are engaged within the mounting collar to maintain this adjusted position. 

The hood ajar switch as well as the hard wired circuits between the switch and the TIPM may be diagnosed using 
conventional diagnostic tools and procedures. Refer to the appropriate wiring information. However, conventional 
diagnostic methods will not prove conclusive in the diagnosis of the electronic controls or communication between 
modules and other devices related to hood ajar switch operation that provide some features of the export vehicle 
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theft or domestic remote starter systems. The most reliable, efficient, and accurate means to diagnose the electronic 
controls and communication related to hood ajar switch operation requires the use of a diagnostic scan tool. Refer 
to the appropriate diagnostic information. 

REMOVAL 

BRACKET 
1. Remove the hood ajar switch (2) from the mounting 

bracket (3). (Refer to 8 - ELECTRICAUVEHICLE 
THEFT SECURITY/HOOD AJAR SWITCH 
REMOVAL). 

2. Remove the two screws (4) that secure the hood 
ajar switch bracket to the two rivet nuts (1) in the 
right front load beam (6). 

3. Remove the hood ajar switch mounting bracket 
from the inboard side of the right front road beam. 

STRIKER 

NOTE: The hood ajar switch striker is not intended for reuse. If the striker is removed from the hood inner 
reinforcement for any reason, it must be replaced. 

1. Unlatch and open the hood. 

2. Using a trim stick or another suitable wide flat
bladed tool, pry the rearward end of the hood ajar 
switch striker (2) away from the inner hood panel 
reinforcement (1) far enough to disengage the inte
gral retainers from their mounting holes. 

3. Remove the striker from the inner hood panel rein
forcement and discard. 
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SWITCH 
1. Unlatch and open the hood. 

2. Disconnect and isolate the battery negative cable. 

3. From the top of the mounting bracket (3) on the 
right front load beam (6). squeeze the two hood 
ajar switch (2) latch tabs together and pull the 
switch upward. 

4. Pull the hood ajar switch up through the hole in the 
mounting bracket far enough to access and discon
nect the jumper wire harness connector (5) from 
the switch connector receptacle. 

5. Remove the hood ajar switch from the mounting 
bracket. 

INSTALLATION 

BRACKET 
1. Check to be certain that the two rivet nuts (1) on 

the inboard side of the right front load beam (6) are 
in good condition and properly secured. 

2. Position the hood ajar switch mounting bracket (3) 
onto the right front load beam. 

3. Install and tighten the two screws (4) that secure 
the mounting bracket to the load beam. Beginning 
with the rearward screwl tighten both screws to 8 
N·m (71 in. Ibs.). 

4. Reinstall the hood ajar switch (2) into the mounting 
bracket. (Refer to 8 - ELECTRICAUVEHICLE 
THEFT SECURITY/HOOD AJAR SWITCH 
INSTALLATION). 

STRIKER 

NOTE: The hood ajar switch striker cap is not intended for reuse. If the striker cap is removed from the 
hood inner reinforcement for any reason, it must be replaced. 
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1. Position the new hood ajar switch striker (2) to the 
mounting holes in the inner hood panel reinforce
ment (1) over the hood ajar switch (3). 

2. Using hand pressure, press the hood ajar switch 
striker upward into the mounting holes in the inner 
hood panel reinforcement until both integral retain
ers are fully engaged. 

3. Close and latch the hood. 

SWITCH 
1. Position the hood ajar switch (2) near the hole in 

the mounting bracket (3) on the right front load 
beam (6). 

2. Route the jumper wire harness connector (5) 
through the switch mounting bracket and reconnect 
it to the switch connector receptacle. 

3. From the top of the mounting bracket, press the 
switch downward into the mounting hole until the 
integral switch latch tabs lock it into place. 

4. Reconnect the battery negative cable. 

5. Close and latch the hood. 
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SENTRY KEY REMOTE ENTRY MODULE 

DESCRIPTION 
The Sentry Key REmote Entry Module (SKREEM) (1) 
is sometimes referred to as the Wireless Control Mod
ule (WCM). The SKREEM is the primary component of 
the Sentry Key Immobilizer System (SKIS). It is also 
the receiver for the Remote Keyless Entry (RKE) sys
tem. The SKREEM is located on the right side of the 
steering column, near the ignition lock cylinder hous
ing and is concealed beneath the steering column 
shrouds. The molded black plastic housing for the 
SKREEM has an integral molded plastic halo-like 
antenna ring (4) that extends from the bottom. When 
the SKREEM is properly installed on the steering col
umn, the antenna ring is oriented around the circum
ference of the ignition lock cylinder housing. 

A single integral connector receptacle (3) is located 
just behind the antenna ring on the bottom of the 
SKREEM housing. An integral molded plastiC mount
ing tab (2) on the rear corner of the SKREEM housing 
has a hole in the center through which a screw 
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passes to secure the unit to the steering column. The SKREEM is connected to the vehicle electrical system 
through a single take out and connector of the instrument panel wire harness. 

Two SKREEM modules are used: one for vehicles equipped with RKE only, and one for vehicles equipped with RKE 
and SKIS. The SKREEM cannot be adjusted or repaired. If ineffective or damaged, the entire SKREEM unit must be 
replaced. 

OPERATION 
The Sentry Key REmote Entry Module (SKREEM) (also known as the Wireless Control ModulelWCM) contains a 
Radio Frequency (RF) transceiver and a microprocessor. The SKREEM transmits RF signals to, and receives RF 
signals from the Sentry Key transponder through a tuned antenna enclosed within the molded plastic antenna ring 
integral to the SKREEM housing. If this antenna ring is not mounted properly around the ignition lock cylinder hous
ing, communication problems between the SKREEM and the transponder may arise. These communication prob
lems will result in Sentry Key transponder-related faults. 

The SKREEM also serves as the Remote Keyless Entry (RKE) RF receiver. (Refer to 8 - ELECTRICAUPOWER 
LOCKS - DESCRIPTION). The SKREEM communicates over the Controller Area Network (CAN) data bus with the 
ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Compartment Node/CCN), the Powertrain 
Control Module (PCM)/Engine Control Module (ECM) or the diagnostic scan tool. 

The SKREEM and the PCM/ECM both use software that includes a rolling code algorithm strategy, which helps to 
reduce the possibility of unauthorized Sentry Key Immobilizer System (SKIS) disarming. The rolling code algorithm 
ensures security by preventing an override of the SKIS through the unauthorized substitution of the SKREEM or the 
PCM/ECM. However, the use of this strategy also means that replacement of either the SKREEM or the PCM/ECM 
units will require a system initialization procedure to restore system operation. 

The SKREEM retains in memory the ID numbers of any Sentry Key transponder that is programmed into it. A max
imum of eight Sentry Key transponders can be programmed into the SKREEM. For added system security, each 
SKREEM is programmed with a unique Secret Key code. This code is stored in memory, sent over the CAN data 
bus to the PCM or ECM, and is encoded to the transponder of every Sentry Key that is programmed into the 
SKREEM. Therefore, the Secret Key code is a common element that is found in every component of the SKIS. 

Another security code called a PIN, is used to gain access to the SKREEM Secured Access Mode. The Secured 
Access Mode is required during service to perform the SKIS initialization and Sentry Key transponder programming 
procedures. The SKREEM also stores the Vehicle Identification Number (VIN) in its memory, which it learns through 
a CAN data bus message from the PCM or ECM during SKIS initialization. 

In the event that a SKREEM replacement is required, the Secret Key code can be transferred to the new SKREEM 
from the PCM or ECM using a diagnostic scan tool and the SKIS initialization procedure. Proper completion of the 
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SKIS initialization will allow the existing Sentry Keys to be programmed into the new SKREEM so that new keys will 
not be required. In the event that the original Secret Key code cannot be recovered, SKREEM replacement will also 
require new Sentry Keys. The diagnostic scan tool will alert the technician during the SKIS initialization procedure if 
new Sentry Keys are required. 

When the ignition switch is turned to the ON position, the SKREEM transmits an RF signal to excite the transponder 
in the ignition key. The SKREEM then waits for an RF signal response from the transponder. If the response 
received identifies the key as valid, the SKREEM sends an electronic valid key message to the PCM/ECM over the 
CAN bus. If the response received identifies the key as invalid or if no response is received from the key transpon
der, the SKREEM sends an invalid key message to the PCM/ECM. The PCM/ECM will enable or disable engine 
operation based upon the status of the SKREEM messages. It is important to note that the default condition in the 
PCM or ECM is an invalid key; therefore, if no message is received from the SKREEM by the PCM or ECM, the 
engine will be disabled and the vehicle immobilized after two seconds of running. 

The SKREEM also sends security indicator request messages to the EMIC over the CAN data bus to tell the 
EMIC how to operate the security indicator. The security indicator request message from the SKREEM tells the 
EMIC to turn the indicator ON for about three seconds each time the ignition switch is turned to the ON position as 
a bulb test. After completion of the bulb test, the SKREEM sends security indicator request messages to the EMIC 
to turn the indicator OFF, turn the indicator ON, or to flash the indicator ON and OFF. If the security indicator flashes 
or stays ON solid after the bulb test, it signifies a SKIS fault. If the SKREEM detects a system malfunction or the 
SKIS has become ineffective, the security indicator will stay ON solid. If the SKREEM detects an invalid key or if a 
key transponder-related fault exists, the security indicator wiU flash. If the vehicle is equipped with the Customer 
Learn transponder programming feature, the SKREEM will also send messages to the EMIC to flash the security 
indicator whenever the Customer Learn programming mode is being utilized. (Refer to 8 - ELECTRICALNEHICLE 
THEFT SECURITYITRANSPONDER KEY - STANDARD PROCEDURE - TRANSPONDER PROGRAMMING). 

The SKIS performs a self-test each time the ignition switch is turned to the ON position, and will store fault infor
mation in the form of a Diagnostic Trouble Code (DTC) in SKREEM memory if a system malfunction is detected. 
The hard wired circuits of the SKREEM may be diagnosed using conventional diagnostic tools and procedures. 
Refer to the appropriate wiring information. However, conventional diagnostic methods will not prove conclusive in 
the diagnosis of the SKREEM or the electronic controls or communication between other modules and devices that 
provide some features of the SKIS. The most reliable, efficient, and accurate means to diagnose the SKREEM or 
the electronic controls and communication related to SKREEM operation requires the use of a diagnostic scan tool. 
Refer to the appropriate diagnostic information. 

REMOVAL 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 
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1. Disconnect and isolate the battery negative cable. 

2. Remove the screw (2) that secures the tilt steering 
column knob (1) and remove it from the tilt actuator 
(3) on the left side of the column. 

3. From below the steering column, remove the two 
outboard screws that secure the upper column 
shroud (1) to the lower shroud {3}. 

4. Using hand pressure, push inward on both sides of 
the upper shroud above the parting line of the 
lower shroud to release the snap features that 
secure the two shroud halves to each other. 

5. Remove the upper shroud from the lower shroud 
and the steering column. 

6. Remove the one center screw that secures the 
lower shroud to the steering column (4). 

7. Remove the lower shroud from the steering 
column. 

8. Disconnect the wire harness connector (2) from the 
Sentry Key REmote Entry Module (SKREEM) (1). 
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9. Remove the screw (3) that secures the SKREEM 
(1) to the steering column (2). 

10. Disengage the antenna ring from around the igni
tion lock cylinder housing and remove the 
SKREEM. 

INSTALLATION 

BOd1dc3a 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

1. Position the Sentry Key REmote Entry Module 
(SKREEM) (1) onto the steering column (2) with 
the antenna ring oriented around the ignition lock 
cylinder housing. 

2. Install and tighten the screw (3) that secures the 
SKREEM to the steering column housing. Tighten 
the screw to 2 N·m (20 in. Ibs.). 

80dldc3a 



3. Reconnect the wire harness connector (2) to the 
SKREEM (1). 

4. Position the lower shroud (3) onto the steering col
umn (4). 

5. From below the steering column, install and tighten 
the one center screw that secures the lower shroud 
to the steering column. Tighten the screw to 2 N·m 
(20 in. Ibs.). 

6. Position the upper shroud (1) onto the steering col
umn over the lower shroud. On vehicles equipped 
with an automatic transmission, be certain to 
engage the gearshift lever gap hider into the open
ing in the right side of both shroud halves. 

7. Align the snap features on the upper shroud with 
the receptacles in the lower shroud and apply hand 
pressure to snap them together. 

8. Install and tighten the two outboard screws that 
secure the upper shroud to the lower shroud. 
Tighten the screws to 2 N·m (20 in. Ibs.). 

9. Position the tilt steering column knob (1) onto the 
tilt adjuster actuator (3) on the left side of the steer
ing column, then install and tighten the screw (2) to 
secure the knob to the actuator. Tighten the screw 
to 2 N·m (20 in. Ibs.). 

10. Reconnect the battery negative cable. 

NOTE: On vehicles equipped with the optional 
Sentry Key Immobilizer System (SKIS) if the 
SKREEM Is replaced with a new unit, a diagnostic 
scan tool MUST be used to initialize the new 
SKREEM and to program at least two Sentry Key 
transponders before the vehicle can be operated. 
(Refer to 8 - ELECTRICAUVEHICLE THEFT SECU
RITY STANDARD PROCEDURE SKIS 
INITIALIZATION). 

816102d1 
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TRANSPONDER KEY 

DESCRIPTION 
Each ignition key (2) used in the Sentry Key Immobi
lizer System (SKIS) has a transponder chip included 
on the circuit board (4) beneath the cover (1) of the 
integral Remote Keyless Entry (RKE) transmitter (3). 
In addition to having to be cut to match the mechani
cal coding of the ignition lock cylinder and pro
grammed for operation of the RKE system, each new 
Sentry Key has a unique transponder identification 
code that is permanently programmed into it by the 
manufacturer, and which must be programmed into 
the Sentry Key REmote Entry Module (SKREEM) 
(also known as the Wireless Control ModulelWCM) to 
be recognized by the SKIS as a valid key. 

The Sentry Key transponder cannot be adjusted or 
repaired. If ineffective or damaged, the entire key and 
RKE transmitter unit must be replaced. 

OPERATION 
When the ignition switch is turned to the ON position, the Sentry Key REmote Entry Module (SKREEM) (also known 
as the Wireless Control ModulelWCM) communicates through its antenna with the Sentry Key transponder using a 
Radio Frequency (RF) signal. The SKREEM then listens for a RF response from the transponder through the same 
antenna. The Sentry Key transponder chip is within the range of the SKREEM transceiver antenna ring when it is 
inserted into the ignition lock cylinder. The SKREEM determines whether a valid key is present in the ignition lock 
cylinder based upon the response from the transponder. If a valid key is detected, that fact is communicated by the 
SKREEM to the Powertrain Control Module (PCM)/Engine Control Module (ECM) over the Controller Area Network 
(CAN) data bus, and the PCM/ECM allows the engine to continue running. If the PCM/ECM receives an invalid key 
message, or receives no message from the SKREEM over the CAN data bus, the engine will be disabled after 
about two seconds of operation. The ElectroMechanical Instrument Cluster (EMIC) (also known as the Cab Com
partment Node/CCN) will also respond to the invalid key message on the CAN data bus by flashing the security 
indicator ON and OFF. 

Each Sentry Key has a unique transponder identification code permanently programmed into it by the manufacturer. 
Likewise, the SKREEM has a unique Secret Key code programmed into it by the manufacturer. When a Sentry Key 
is programmed into the memory of the SKREEM, the SKREEM stores the transponder identification code from the 
Sentry Key, and the Sentry Key learns the Secret Key code from the SKREEM. Once the Sentry Key learns the 
Secret Key code of the SKREEM, it is permanently stored in the memory of the transponder. Therefore, once a 
Sentry Key has been programmed to a particular vehicle, it cannot be used on any other vehicle. (Refer to 8 -
ELECTRICAUVEHICLE THEFT SECURITY - STANDARD PROCEDURE - TRANSPONDER PROGRAMMING). 

The SKIS performs a self-test each time the ignition switch is turned to the ON position, and will store key-related 
fault information in the form of a Diagnostic Trouble Code (DTC) in SKREEM memory if a Sentry Key transponder 
problem is detected. The Sentry Key transponder chip can be diagnosed, and any stored DTC can be retrieved 
using a diagnostic scan tool. Refer to the appropriate diagnostic information. 
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B2301-WIPER MODE SWITCH INPUT CIRCUIT LOW 
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• When Monitored: 
• With the ignition on. 
• Set Condition: 
• When the Instrument Cluster detects a short to ground condition. 

Possible Causes 

MULTIFUNCTION SWITCH 

(WS2) INTERMITTENT WIPER SWITCH SIGNAL CIRCUIT SHORTED TO GROUND 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the scan tool, clear all CCN DTC's. 
Turn the Wipers ON then OFF. 
With the Scan Tool, read the Wiper DTC's. 

Does the scan tool read: B2301-WIPER MODE SWITCH INPUT CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. MULTIFUNCTION SWITCH 

Turn the ignition off. 
Disconnect the Multifunction Switch harness connector. 
Ensure the Multifunction Switch is in the OFF position. 
Measure the internal resistance of the Multifunction Switch between the 
(L900) and (WS2) circuits. 

Does the Switch measure more than 5.0 ohms? 

Yes » Replace the Multifunction Switch in accordance with the 
service information. 
Perform the BODY VERI FICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No » Go To 3 

[] 

SWITCH

MUL TIFUCTION 
816886a8 
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3. INSTRUMENT CLUSTER 

Turn the ignition off. 
Disconnect the Multifunction Switch connector. 
Disconnect the Instrument Cluster C4 harness connector. 
Measure the resistance of the (WS2) Intermittent Wiper Switch Signal 
circuit to ground. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (W52) Intermittent Wiper Switch Signal circuit for 

No 

a short to ground condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Instrument Cluster in accordance with the ser
vice information. 
Perform the BODY VERI FICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES
STANDARD PROCEDURE) 

[QJ ~'~K 
~, 

4 SWITCH-

MULTIFUCTlON 

CLUSTERC" 816886b5 
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B2302-WIPER MODE SWITCH INPUT CIRCUIT HIGH 
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• When Monitored: 
• With the ignition on. 
• Set Condition: 
• When the Instrument Cluster detects a short/HIGH condition. 

Possible Causes 

MULTIFUNCTION SWITCH 

(W52) INTERMITTENT WIPER SWITCH SIGNAL CIRCUIT OPEN 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. INTERMIITENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all CCN DTC's. 
Turn the Wipers ON then OFF. 
With the Scan Tool. read the Wiper DTC's. 

Does the Scan Tool read: B2302-WIPER MODE SWITCH INPUT CIRCUIT HIGH? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched. or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. MULTIFUNCTION SWITCH 

Turn the ignition off. 
Disconnect the Multifunction Switch harness connector. 
Ensure the Multifunction Switch is in the OFF position. 
Measure the internal resistance of the Multifunction Switch between the 
G902 and W52 circuits. 

Does the Switch measure more than 5.0 ohms? 

Yes »Replace the Multifunction Switch in accordance with the 

No 

service information. 
Perform the BODY VERIFiCATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES-
STANDARD PROCEDURE) 

» Go To 3 SWITCH

MUL TIFUCTION 
81688ef4 
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3. INSTRUMENT CLUSTER 

Turn the ignition off. 
Disconnect the Multifunction Switch connector. 
Disconnect the Instrument Cluster C4 harness connector. 
Measure the resistance of the (W52) Intermittent Wiper Switch Signal 
circuit. 

Is the resistance above 5.0 ohms? 

Ves »Repair the (W52) Intermittent Wiper Switch Signal circuit for 

No 

an open condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Instrument Cluster in accordance with the ser
vice information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

-&1ID 
,,',~ 
'o~1 
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82307-WASHER SWITCH INPUT CIRCUIT LOW 

CLUSTER C4 

r - - - - - - - - CLUSTER 
I WIPERI I 

W ASHI TURNI I 
I BEAM BEAM 
I SELECT SElECT I 

SWITCH SWITCH I 
1_ SIGN~ ___ R~R~ J 

1 C4 8 C3 

G 194 1900 
20 20 

VTJLG WTNL 

1 2 

:~ 1 ]----
I 1 2 3 

- I.WITCH. 
I·ULTIFUICTIDN 

1 HIGH BEAM 
12 OPTICAL HORN 
PWASH 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I L ___________ ..J 

16 

~BLA" 

4~1 
SWITCH· 

MUL ,.FUCTIDI 

For a complete wiring diagram Refer to Section 8W. 

CLUSTER ca 

13 

26 



8R • 10 WIPERS/WASHERS - ELECTRICAL DIAGNOSTICS ----------- DR 

• When Monitored: 
• With the ignition on. 
• Set Condition: 
• When the Instrument Cluster detects a short condition. 

Possible Causes 

MULTIFUNCTION SWITCH 

(G194) WASH/BEAM SELECT SWITCH SIGNAL CIRCUIT OPEN 

INSTRUMENT CLUSTER 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the scan tool, clear all CCN DTC's. 
Turn the Washers ON then OFF. 
With the scan tool, read the Washer DTC's. 

Does the scan tool read: 82307-WIPER MODE SWITCH INPUT CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched. or partially broken wires. 
Perform the BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON· 
TROL MODULES - STANDARD PROCEDURE) 

2. MULTIFUNCTION SWITCH 

Turn the ignition off. 
Disconnect the Multifunction Switch harness connector. 
Ensure the Multifunction Switch is in the OFF position. 
Measure the internal resistance of the Muttifunction Switch between the 
L900 and G194 circuits. 

Does the Switch measure more than 5.0 ohms? 

Yes »Replace the Multifunction Switch in accordance with the 

No 

service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Go To 3 SWITCH

MUL TIFUCTION 
81689088 
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3. INSTRUMENT CLUSTER 

Turn the ignition off. 
Disconnect the Multifunction Switch connector. 
Disconnect the Instrument Cluster C4 harness connector. 
Measure the resistance of the (G194) Wash/Beam Select Switch circuit 
to ground. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (G194) Wash/Beam Select Switch Signal circuit 

No 

for a short to ground condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICALJELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Instrument Cluster in accordance with the ser
vice information. 
Perform the BODY VERIFICATION TEST VER 1. (Refer 
to 8 - ELECTRICALJELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

4 

SWITCH· 

MUL TIFUCTION 
816890b1 
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B2304-WIPER PARK SWITCH INPUT CIRCUIT LOW 
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• When Monitored: 
• With the ignition on. 
• Set Condition: 
• The TIPM detects a short to ground condition. 

Possible Causes 

FRONT WIPER MOTOR 

(W7) WIPER PARK SWITCH SENSE CIRCUIT SHORT TO GROUND 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Wipers on. 
With the Scan Tool, read the Wiper DTC's. 

Does the Scan Tool read: B2304 .. WIPER PARK SWITCH INPUT CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. WIPER MOTOR 

With the scan tool, erase DTCs. 
Turn the ignition off. 
Disconnect the Front Wiper Motor harness connector. 
Turn the ignition on. 
Wait 30 seconds. 
With the scan tool, read OTCs. 

Does the Scan Tool read: B2304-WIPER PARK SWITCH INPUT 
CIRCUIT LOW? 

Yes »Replace the Front Wiper Motor in accordance with the ser-

No 

vice information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Go To 3 

D 

o (k'=~~ A 

MOTOR-

WINDSHIELD WIPER 

816cfb20 
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3. (W7) WIPER PARK SWITCH SENSE CIRCUIT SHORT TO GROUND 

Turn the ignition off. 
Disconnect the TIPM C1 harness connector. 
Measure the resistance between ground and the (W7) Wiper Park 
Switch Sense circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (W7) Wiper Park Switch Sense circuit for a short 

No 

to ground condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Totally Integrated Power Module in accordance 
with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES· 
STANDARD PROCEDURE) 

5 

oj~, 
t. CCCOf:][]D:1ft , 

816cfb29 
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B2305-WIPER PARK SWITCH INPUT CIRCUIT HIGH 
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• When Monitored: 
• With the ignition on. 
• Set Condition: 
• The TIPM detects an open condition. 

Possible Causes 

(W7) WIPER PARK SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1 . INTERMITTENT CONDITION 

Turn the ignition on. 
With the scan tool, clear all TIPM DTC's. 
Turn the Front Wipers on. 
With the scan tool, read the Front Wiper DTC's. 

Does the scan tool read: B2305-WIPER PARK SWITCH INPUT CIRCUIT HIGH? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. (W7) WIPER PARK SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

Turn the ignition off. 
Disconnect the Front Wiper Motor harness connector. 
Disconnect the TIPM C1 harness connector. 
Measure the voltage on the (W7) Wiper Park Switch Sense circuit. 

Is the voltage above 5.0 volts? 

Yes »Repair the (W7) Wiper Park Switch Sense circult for a short 

No 

to voltage. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Totally Integrated Power Module in accordance 
with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES
STANDARD PROCEDURE) 

D 
MOTOR· 

WlND8HI!I.DWPI!II 
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B2324-HEADLAMP WASHER MOTOR CONTROL CIRCUIT HIGH 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
• With the ignition on. 
• Set Condition: 
• When the TIPM detects a shorVHIGH condition. 

Possible Causes 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. HEADLAMP WASHER RELAY 

Turn the ignition off. 
Replace the Wiper relay with and known good relay. 
With the scan tool, clear all TIPM DTC's. 
Turn the Rear Wipers ON then OFF. 
With the scan tool, read the TIPM DTC's. 

Does the scan tool read: B2324-HEADLAMP WASHER MOTOR CONTROL CIRCUIT HIGH? 

Yes »Replace the Totally Integrated Power Module in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE). 

No »Test complete. 

Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE). 
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B2325-HEADLAMP WASHER MOTOR CONTROL CIRCUIT OPEN 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
• With the ignition on. 
• Set Condition: 
• When the TIPM detects a short/HIGH condition. 

Possible Causes 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1 . TOTALLY INTEGRATED POWER MODULE 

Turn the ignition off. 
Replace the Wiper ON/OFF relay with and known good relay. 
With the scan tool, clear aU TIPM DTC's. 
Turn the Wipers ON then OFF. 
With the scan tool, read the Wiper DTC's. 

Does the scan tool read: B2325-HEADLAMP WASHER MOTOR CONTROL CIRCUIT OPEN? 

Yes »Replace the Integrated Power Module in accordance with the service information. 
Perlorm the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE). 

No »Test complete. 
Perlorm the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE). 
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B2346-WIPER MOTOR LOW SPEED C~)NTROL CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8\J\j'. 
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• When Monitored: 
• With the Windshield Wipers activated. 
• Set Condition: 
• When the TIPM detects a LOW condition. 

Possible Causes 

(W3) WIPER LOW SPEED CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 

WINDSHIELD WIPER MOTOR 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool. clear all TIPM DTC's. 
Turn the Windshield Wipers on. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B2346-WIPER MOTOR LOW SPEED CONTROL CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. (W3) WIPER LOW SPEED CONTROL OUTPUT CONTROL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the TIPM C10 harness connector. 
Disconnect the Windshield Wiper Motor harness connector. 
Measure the resistance between ground and the (W3) Wiper Low 
Speed Control Output circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (W3) Wiper Low Speed Control Output circuit for 
a short to ground. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 3 

816e7490 



DR ----------- WlPERSIWASHERS • ELECTRICAL DIAGNOSTICS BR • 21 

3. WIPER MOTOR 

Reconnect the TIPM C10 harness connector. 
Turn the ignition on. 
With the Scan Tool. clear all TIPM DTC·s. 
Turn the Front Wipers on. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B2346-WIPER MOTOR LOW SPEED CONTROL CIRCUIT LOW? 

Ves »Replace the Totany Integrated Power Mcdule (TIPM) in accordance with the service information. 
Perform the BODY VERlFICATION TES--·VER1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE~ 

No »Replace the Windshield Wiper Motor in iiccordance with the service information. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 ~ ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B2347-WIPER MOTOR LOW SPEED CONTROL CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
• With the Windshield Wipers are turned on. 
• Set Condition: 
• When the TIPM detects a HIGH condition. 

Possible Causes 

(W3) WIPER LOW SPEED CONTROL OUTPUT CIRCUIT OPEN 

(W3) WIPER LOW SPEED CONTROL OUTPUT CIRCUIT SHORTED TO VOLTAGE 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Windshield Wipers on. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B2347-WIPER MOTOR LOW SPEED CONTROL CIRCUIT HIGH? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERI FICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. (W3) WIPER LOW SPEED CONTROL OUTPUT CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the TIPM C10 harness connector. 
Disconnect the Windshield Wiper harness connector. 
Measure the resistance of the (W3) Wiper Low Speed Control Output 
circuit. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (W3) Wiper Low Speed Control Output circuit for 
an open condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 M ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUElECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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8234A-WIPER MOTOR HIGH SPEED CONTROL CIRCUIT LOW 
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• When Monitored: 
• With the Windshield Wipers on. 
• Set Condition: 
• When the TI PM detects a LOW condition. 

Possible Causes 

(W4) WIPER MOTOR HIGH SPEED FEED CIRCUIT SHORTED TO GROUND 

WIPER MOTOR 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Windshield Wipers on. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B234A-WIPER MOTOR HIGH SPEED CONTROL CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. (W4) WIPER MOTOR HIGH SPEED FEED CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the TIPM C9 harness connector. 
Disconnect the Windshield Wiper Motor harness connector. 
Measure the resistance between ground and the (W4) Wiper Motor 
High Speed Feed circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (W4) Wiper Motor High Speed Feed circuit for a 
short to ground. 
Perform the BODY VERIFICATION TEST·VER1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 3 
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3. WIPER MOTOR 

Reconnect the TIPM C9 harness connector. 
Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Windshield Wipers on. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B234A-WIPER MOTOR HIGH SPEED CONTROL CIRCUIT LOW? 

Yes »Replace the Totally Integrated Power Module (TIPM) in accordance with the service information. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 - ELECTRICALJELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Replace the Windshield Wiper Motor in accordance with the service information. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 - ELECTRICALJELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B234B-WIPER MOTOR HIGH SPEED CONTROL CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
• With the Windshield Wipers on. 
• Set Condition: 
• When the TIPM detects a HIGH condition. 

Possible Causes 

(W4) WIPER MOTOR HIGH SPEED FEED CIRCUIT OPEN 

(W4) WIPER MOTOR HIGH SPEED FEED CIRCUIT SHORTED TO VOLTAGE 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Windshield Wipers on. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B234B-WIPER MOTOR HIGH SPEED CONTROL CIRCUIT HIGH? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. (W4) WIPER MOTOR HIGH SPEED FEED CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the TIPM C9 harness connector. 
Disconnect the Windshield Wiper Motor harness connector. 
Measure the resistance of the (W4) Wiper Motor High Speed Feed cir
cuit. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (W4) Wiper Motor High Speed Feed circuit for 
an open condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 3 

12 

816e78c6 
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3. (W4) WIPER MOTOR HIGH SPEED FEED CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the TIPM C9 harness connector. 
Disconnect the Windshield Wiper Motor harness connector. 
Turn the ignition on. 
Measure for voltage on the (W4) Wiper Motor High Speed Feed circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (W4) Wiper Motor High Speed Feed circuit for a 

No 

short to voltage condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERI FICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTAONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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B2368-WINDOW WASHER MOTOR 1 CONTROL CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
• With the Window Washer turned on. 

• Set Condition: 
• When the TIPM detects a LOW condition. 

Possible Causes 

(W10) WASHER PUMP MOTOR CONTROL CIRCUIT SHORTED TO GROUND 

WASHER PUMP MOTOR 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Washer Pump Motor on. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B2368-WINDOW WASHER MOTOR 1 CONTROL CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced, pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. (W10) WASHER PUMP MOTOR CONTROL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the TIPM C2 harness connector. 
Disconnect the Washer Pump Motor harness connector. 
Measure the resistance between ground and the (W10) Washer Pump 
Motor Control circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (W10) Washer Pump Motor Control Output cir-

No 

cuit for a short to ground. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Go To 3 

816e78fa 
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3. WASHER PUMP MOTOR 

Reconnect the TIPM C2 harness connector. 
Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Washer Pump Motor on. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B2368-WINDOW WASHER MOTOR 1 CONTROL CIRCUIT LOW? 

Yes »Replace the Totally Integrated Power Module (TIPM) in accordance with the service information. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Replace the Washer Pump Motor in accordance with the service information. 
Perform the BODY VERIFICATION TEST-VER1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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B2369-WINDOW WASHER MOTOR 1 CONTROL CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
• With the Washer Pump Motor turned on. 
• Set Condition: 
• When the TIPM detects a HIGH condition. 

Possible Causes 

(W10) WASHER PUMP MOTOR CONTROL CIRCUIT OPEN 

(W10) WASHER PUMP MOTOR CONTROL CIRCUIT SHORTED TO VOLTAGE 

TOTALLY INTEGRATED POWER MODULE 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Turn the ignition on. 
With the Scan Tool, clear all TIPM DTC's. 
Turn the Wiper Pump Motor on. 
With the Scan Tool read the DTC information. 

Does the Scan Tool read: B2369-WINDOW WASHER MOTOR 1 CONTROL CIRCUIT HIGH? 

Yes »Go To 2 

No »The condition that caused the symptom is currently not present. Inspect the related wiring for a possible 
intermittent condition. Look for any chafed, pierced. pinched, or partially broken wires. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 

2. (W10) WASHER PUMP MOTOR CONTROL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the TIPM C2 harness connector. 
Disconnect the Washer Pump Motor harness connector. 
Measure the resistance of the (W10) Washer Pump Motor Control cir
cuit. 

Is the resistance above 5.0 ohms? 

Ves »Repair the (W10) Washer Pump Motor Control circuit for an 
open condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 3 _U!. 
TOTALLY 
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3. (W10) WASHER PUMP MOTOR CONTROL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the TIPM C2 harness connector. 
Disconnect the Washer Pump Motor harness connector. 
Turn the ignition on. 
Measure for voltage on the (W10) Washer Pump Motor Control circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (W10) Washer Pump Motor Control circuit for a 

No 

short to voltage condition. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Totally Integrated Power Module (TIPM) in 
accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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WIPERSIWASHERS 

DESCRlPTION 

An electrically operated intermittent wiper and washer system is standard factory-installed safety equipment on this 
vehicle. 'The wiper and washer system includes the following major components, which are described in further 
detail elsewhere in this service information: 

• Check Valve - The washer system check valve is integral to the wye fitting located in the washer plumbing 
between the cowl plenum washer hose and the washer nozzles, and is concealed beneath the cowl plenum 
cover/grille panel at the base of the windshield. 

• ElectroMechanical Instrument Cluster - The ElectroMechanical Instrument Cluster (EMIC) is also known as 
the Cab Compartment Node (CCN) in this vehicle. The EMIC/CCN is located in the instrument panel above the 
steering column opening, directly in front of the driver. (Refer to 8 - ELECTRICAUINSTRUMENT CLUSTER -
DESCRIPTION). 

• Totally Integrated Power Module - The Totally Integrated Power Module (TtPM) is located in the engine com
partment, near the battery. (Refer to 8 - ELECTRICAUPOWER DISTRIBUTIONITOTALLY INTEGRATED 
POWER MODULE - DESCRIPTION). 

• Multi-Function Switch (6) - The multi-function switch is located on the top of the steering column, just below 
the steering wheel. A control stalk that extends from the left side of the switch has a control knob on the end 
t~t is dedicated to providing all of the driver controls for the wiper and washer systems. (Refer to 8 - ELEC

_ TR,IC?AULAMPS/LIGHTING - EXTERIOR/MULTI-FUNCTION SWITCH - DESCRIPTION). 
• Washer Fluid Level Switch - The washer fluid level switch is located in a dedicated hole on the lower, rear

ward facing surface of the washer reservoir in the engine compartment. 
• Washer Nozzle (4) - Two fluidic washer nozzles are secured with integral latch features to dedicated openings 

in the cowl plenum cover/grille panel located near the base of the windshield. 
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• Washer Plumbing - The plumbing for the washer system consists of rubber hoses and molded plastic fittings. 
The plumbing is routed along the right side of the engine compartment from the washer reservoir, and through 
a trough near the right end of the cowl plenum cover/grille panel into the cowl plenum to the washer nozzle 
fittings on the underside of the cowl plenum cover/grille panel. 

• Washer Pump/Motor - The electric washer pump/motor unit is located in a dedicated hole on the lower, rear
ward facing surface of the washer reservoir in the engine compartment. 

• Washer Reservoir (1 or 2) - On all vehicles except the SRT10 and those with an optional diesel engine, the 
washer reservoir is combined with the engine coolant reserve bottle secured by integral mounting tabs and 
screws to the right side of the cooling module shroud in the engine compartment. This combined reservoir has 
separate, clearly identified washer fluid and engine coolant filler caps that are accessed from the right front 
corner of the engine compartment. On SRT10 vehicles and those with an optional diesel engine, the washer 
reservoir is separate from the engine coolant reserve bottle and is secured by screws to the back of the 
upright left vertical member of the radiator support in the engine compartment. This washer reservoir filler cap 
is accessed from the left front corner of the engine compartment. 

• Wiper Arm and Blade (5) - The two wiper arms are secured with integral latches to the serrated ends of the 
two wiper pivot shafts, which extend through the cowl plenum cover/grille panel located near the base of the 
windshield. The two wiper blades are secured to the two wiper arms with an integral latch, and are parked on 
the glass near the bottom of the windshield when the wiper system is not in operation. 

• Wiper Module (3) - The wiper pivot shafts are the only visible components of the wiper module. The remain
der of the module is concealed within the cowl plenum area beneath the cowl plenum cover/grille panel. The 
wiper module includes the wiper module bracket, three rubber-isolated wiper module mounts, the wiper motor, 
the wiper motor crank arm, the two wiper drive links, and the two wiper pivots. 

Hard wired circuitry connects the wiper and washer system components to the electrical system of the vehicle. 
These hard wired circuits are integral to several wire harnesses, which are routed throughout the vehicle and 
retained by many different methods. These circuits may be connected to each other, to the vehicle electrical system 
and to the wiper and washer system components through the use of a combination of soldered splices, splice block 
connectors, and many different types of wire harness terminal connectors and insulators. Refer to the appropriate 
wiring information. The wiring information includes wiring diagrams, proper wire and connector repair procedures, 
further details on wire harness routing and retention, as well as pin-out and location views for the various wire har
ness connectors, splices and grounds. 

OPERATION 
The wiper and washer system is designed to provide 
the vehicle operator with a convenient, safe, and reli
able means of maintaining visibility through the wind
shield glass. The various components of this system 
are designed to convert electrical energy produced by 
the vehicle electrical system into the mechanical 
action of the wiper blades to wipe the outside surface 
of the glass, as well as into the hydraulic action of the 
washer system to apply washer fluid stored in an on
board reservoir to the area of the glass to be wiped. 
When combined, these components provide the 
means to effectively maintain clear visibility for the 
vehicle operator by removing excess accumulations of 
rain, snow, bugs, mud, or other minor debris from the 
outside windshield glass surface that might be 
encountered while driving the vehicle under numerous 
types of inclement operating conditions. 

~D 

The vehicle operator initiates all wiper and washer system functions with the control knob (1) on the end of the 
control stalk (2) of the multi-function switch that extends from the left side of the steering column, just below the 
steering wheel. Rotating the control knob on the end of the control stalk, selects the OFF, DELAY, LOW, or HIGH 
wiper system operating modes. In the DELAY mode, the control knob arso allows the vehicle operator to select from 
one of five intermittent wipe delay intervals. Depressing the control knob towards the steering column actuates the 
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momentary washer system switch, which selects the WASH or WIPE-AFTER-WASH modes depending upon when 
and how long the switch is held closed. 

The multi-function switch provides hard wired resistor multiplexed inputs to the ElectroMechanical Instrument Cluster 
(EMIC) (also known as the Cab Compartment Node/CCN) for all of the wiper and washer system functions. The 
EMIC then sends electronic messages to the Totally Integrated Power Module (TIPM) over the Controller Area Net
work (CAN) data bus requesting the appropriate wiper and washer system operating modes. 

Wiper and washer system operation are completely controlled by the EMIC and TIPM logic circuits, and that logic 
will only allow these systems to operate when the ignition switch is in the ACCESSORY or ON positions. The TIPM 
uses intelligent, high current, self-protected high side switches to control wiper system operation by energizing or 
de-energizing the wiper motor low and high speed brushes. The TIPM uses a high side driver to control the oper
ation of the washer pump/motor unit. The multi-function switch circuitry receives a clean ground output from the 
instrument cluster on a multi-function switch return circuit, then provides resistor multiplexed inputs to the instrument 
cluster on an intermittent wipe mux circuit to indicate the selected wiper system mode and on a wash/beam select 
mux circuit to indicate the selected washer system mode. 

The hard wired circuits and components of the wiper and washer system may be diagnosed using conventional 
diagnostic tools and procedures. Refer to the appropriate wiring information. However, conventional diagnostic meth
ods will not prove conclusive in the diagnosis of the wiper and washer system or the electronic controls or com
munication between other modules and devices that provide some features of the wiper and washer system. The 
most reliable, efficient, and accurate means to diagnose the wiper and washer system or the electronic controls and 
communication related to wiper and washer system operation requires the use of a diagnostic scan tool. Refer to 
the appropriate diagnostic information. 

OPERATING MODES 
Following are paragraphs that briefly describe the operation of each of the wiper and washer system operating 
modes. 

CONTINUOUS WIPE MODE 

When the LOW position of the control knob on the control stalk of the multi-function switch is selected the EMIC 
sends an electronic wiper switch low status message to the TIPM, then the TIPM directs battery current to the low 
speed brush of the wiper motor, causing the wipers to cycle at low speed. When the HIGH position of the control 
knob is selected the EMIC sends an electronic wiper switch high status message to the TIPM, then the TIPM 
directs battery current to the high speed brush of the wiper motor, causing the wipers to cycle at high speed. 

When the OFF position of the multi-function switch control knob is selected, the EMIC sends an electronic wiper 
switch off status message to the TIPM. If the wiper motor was operating at high speed, the TIPM immediately 
de-energizes the wiper motor high speed brush and energizes the low speed brush causing the wiper motor to 
return to low speed operation. Then one of two events will occurs, which depends upon the position of the wiper 
blades on the windshield at the moment that the control knob OFF position is selected. 

If the wiper blades are in the down position on the windshield when the OFF position is selected, the park switch 
that is integral to the wiper motor is closed to ground and provides a hard wired park switch sense input to the 
TIPM. The TIPM then de-energizes the wiper motor low speed brush and the wiper motor ceases to operate. If the 
wiper blades are not in the down position on the windshield at the moment the OFF position is selected, the park 
switch is an open circuit and the TI PM keeps the wiper low speed brush energized, which causes the wiper motor 
to continue running at low speed until the wiper blades are in the down position on the windshield and the park 
switch input to the TIPM is again closed to ground. 

INTERMITTENT WIPE MODE 

When the control knob on the control stalk of the multi·function switch is moved to one of the DELAY interval posi
tions the EMIC sends an electronic wiper switch delay status message to the TIPM, then the TIPM electronic 
intermittent wipe logic circuit responds by calculating the correct length of time between wiper sweeps based upon 
the selected delay interval input. 

The TIPM monitors the changing state of the wiper motor park switch through a hard wired park switch sense input. 
This input allows the TIPM to determine the proper intervals at which to energize and de-energize the wiper motor 
low speed brush to operate the wiper motor intermittently for one low speed cycle at a time. 

The TtPM logic is also programmed to provide vehicle speed sensitivity to the selected intermittent wipe delay inter
vals. In order to provide this feature the TIPM monitors electronic vehicle speed messages from the Powertrain 
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Control Module (PCM) and doubles the selected delay interval whenever the vehicle speed is about 16 kilometers~ 
per-hour (10 miles-per-hour) or less. 

WASH MODE 

When the control knob on the control stalk of the multi-function switch is depressed to the momentary WASH posi
tion for more than about one-half second, the EMIC sends an electronic washer switch status message to the 
TIPM, then the TIPM directs battery current to the washer pump/motor unit. This will cause the washer pump/motor 
unit to be energized for as long as the WASH switch is held closed up to about 30 seconds, and to de-energize 
when the WASH switch is released. 

When the control knob is depressed to the momentary WASH position while the wiper system is operating in one of 
the DELAY interval positions, the washer pump/motor operation is the same. However, the TIPM also overrides the 
selected delay interval and operates the wiper motor in a continuous low speed mode for as long as the control 
knob is held depressed, then reverts to the selected delay interval several wipe cycles after the control knob is 
released. If the control knob is held depressed for more than about 10 seconds, the TIPM will suspend washer 
pump/motor operation until the knob is released for about 2 seconds, then cycled back to the WASH position. 

WIPE-AFTER-WASH MODE 

When the control knob on the control stalk of the multi-function switch is depressed to the momentary WASH posi
tion for more than about one-half second while the wiper system is not operating, the EMIC sends an electronic 
washer switch status message to the TIPM, then the TIPM directs battery current to the washer pump/motor unit 
and energizes the wiper motor low speed brush. This will cause the washer pump/motor unit to be energized and 
operate the wiper motor in a continuous low speed mode for as long as the WASH switch is held closed (up to 
about 10 seconds). When the control knob is released, the TIPM de-energizes the washer pump/motor unit, but 
allows the wiper motor to operate for several additional wipe cycles before it de-energizes the wiper motor low 
speed brush and parks the wiper blades near the base of the windshield. 

If the control knob is held depressed for more than about 10 seconds, the TIPM will suspend washer pump/motor 
operation until the knob is released for about 2 seconds, then cycled back to the WASH position; however, the 
wipers will continue to operate for as long as the WASH switch is held closed. The TIPM monitors the changing 
state of the wiper motor park switch through a hard wired wiper park switch sense circuit input. This input allows the 
TIPM to count the number of wipe cycles that occur after the WASH switch is released, and to determine the proper 
interval at which to de-energize the wiper low speed brush to complete the WIPE-AFTER-WASH mode cycle. 

DIAGNOSIS AND TESTING 

WIPER AND WASHER SYSTEM 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

If the wiper motor operates. but the wipers do not move on the windshield. replace the ineffective wiper module. If 
the washer pump/motor operates. but no washer fluid is dispensed on the glass; Of. if the wipers operate, but chat~ 
ter, lift. or do not clear the glass, clean and inspect the wiper and washer system components as required. (Refer 
to 8 - ELECTRICAUWIPERSIWASHERSIWIPER AND WASHER SYSTEM - CLEANING) and (Refer to 8 - ELEC
TRICAUWIPERSIWASHERSIWIPER AND WASHER SYSTEM - INSPECTION). 

The hard wired wiper and washer system circuits and components may be diagnosed and tested using conventional 
diagnostic tools and procedures. Refer to the appropriate wiring information. The wiring information includes wiring 
diagrams, proper wire and connector repair procedures, details of wire harness routing and retention, connector 
pin~out information and location views for the various wire harness connectors, splices and grounds. 

However, conventional diagnostic methods will not prove conclusive in the diagnosis of the wiper and washer sys
tem or the electronic controls or communication between other modules and devices that provide some features of 
the wiper and washer system. The most reliable, efficient, and accurate means to diagnose the wiper and washer 
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system or the electronic controls and communication related to wiper and washer system operation requires the use 
of a diagnostic scan tool. Refer to the appropriate diagnostic information. 

CLEANING - WIPER AND WASHER SYSTEM 

WIPER SYSTEM 

CAUTION: Protect the rubber squeegees of the wiper blades from any petroleum-based cleaners, solvents, 
or contaminants. These products can rapidly deteriorate the rubber squeegees. 

The squeegees of wiper blades exposed to the elements for a long time tend to lose their wiping effectiveness. 
Periodic cleaning of the squeegees is suggested to remove any deposits of salt or road film. The wiper blades, 
arms, and windshield glass should only be cleaned using a sponge or soft cloth and windshield washer fluid, a mild 
detergent, or a non-abrasive cleaner. If the wiper blades continue to leave streaks, smears, hazing, or beading on 
the glass after thorough cleaning of the squeegees and the glass, the entire wiper blade assembly must be 
replaced. 

WASHER SYSTEM 

CAUTION: Never introduce petroleum-based cleaners, solvents, or contaminants into the washer system. 
These products can rapidly deteriorate the rubber seals and hoses of the washer system, as well as the 
rubber squeegees of the wiper blades. 

CAUTION: Never use compressed air to flush the washer system plumbing. Compressed air pressures are 
too great for the washer system plumbing components and will result in further system damage. Never use 
sharp instruments to clear a plugged washer nozzle or damage to the nozzle orifice and improper nozzle 
spray patterns will result. 

If the washer system is contaminated with foreign material, drain the washer reservoir by removing the washer 
pump/motor from the reservoir. Clean foreign material from the inside of the washer pump inlet filter screen and the 
washer reservoir using clean washer fluid, a mild detergent, or a non-abrasive cleaner. Flush foreign material from 
the washer system plumbing by first disconnecting the washer hoses from the washer nozzles, then running the 
washer pump/motor to run clean washer fluid or water through the system. Plugged or restricted washer nozzles 
should be carefully back-flushed using compressed air. If the washer nozzle obstruction cannot be cleared, replace 
the washer nozzle. 
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INSPECTION - WIPER AND WASHER SYSTEM 

WIPER SYSTEM 
The wiper blades and wiper arms should be inspected 
periodically, not just when wiper performance prob
lems are experienced. This inspection should include 
the following points: 

1. Carefully inspect the wiper blades for any indica
tions of worn or uneven edges (1), foreign material 
deposits (2), hardening or cracking (3), deformation 
or fatigue (4), or splitting (5). Inspect the wiper 
blade support components and the wiper arms for 
damage (6) or corrosion. If the wiper arms and 
blades are contaminated with any foreign material, 
clean them and the glass as required. (Refer to 8 -
ELECTRICAUWIPERSIWASHERSIWIPER AND 
WASHER SYSTEM - CLEANING). If a wiper blade 
or arm is damaged, or if corrosion is evident, 
replace the affected wiper arm or blade with a new 
unit. Do not attempt to repair a wiper arm or blade 
that is damaged or corroded. 

2. Carefully lift the wiper blade off of the glass. Note 
the action of the wiper arm hinge. The wiper arm 
should pivot freely at the hinge, but with no lateral 
looseness evident. If there is any binding evident in 
the wiper arm hinge, or there is evident lateral play 
in the wiper arm hinge, replace the wiper arm. 

o o 

809ac961 

CAUTION: Do not allow the wiper arm to spring back against the glass without the wiper blade in place or 
the glass may be damaged. 

3. Once proper hinge action of the wiper arm is confirmed, check the hinge for proper spring tension. Remove the 
wiper blade from the wiper arm. Either place a small postal scale between the blade end of the wiper arm and 
the glass, or carefully lift the blade end of the arm away from the glass using a small fish scale. Compare the 
scale readings between the right and left wiper arms. Replace a wiper arm if it has comparatively lower spring 
tension, as evidenced by a lower scale reading. 

4. After cleaning and inspecting the wiper components and the glass, if the wiper blade still fails to clear the glass 
without smearing, streaking, chattering, hazing, or beading, replace the wiper blade. 

WASHER SYSTEM 
The washer system components should be inspected periodically, not just when washer performance problems are 
experienced. This inspection should include the following points: 

1. Check for ice or other foreign material in the washer reservoir. If contaminated, clean and flush the washer sys
tem. (Refer to 8 - ELECTRICAUWIPERSIWASHERSJWIPER AND WASHER SYSTEM - CLEANING). 

2. Inspect the washer plumbing for pinched, leaking, deteriorated, or incorrectly routed hoses and damaged or dis
connected hose fittings. Replace damaged or deteriorated hoses and hose fittings. Leaking washer hoses can 
sometimes be repaired by cutting the hose at the leak and splicing it back together using an in-line connector 
fitting. Similarly, sections of deteriorated hose can be cut out and replaced by splicing in new sections of hose 
using in-line connector fittings. Whenever routing a washer hose or a wire harness containing a washer hose, it 
must be routed away from hot, sharp, or moving parts. Also, sharp bends that might pinch the washer hose must 
be avoided. 
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SPECIFICATIONS 

WIPER AND WASHER SYSTEMS 

TORQUE SPECIFICATIONS 

DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Washer Reservoir 7 - 60 
Mounting Screws 
(Gasoline Engine) 

Washer Reservoir 10 - 85 
Mounting Screws (Diesel 

Engine) 

Wiper Module Mounting 8 - 75 
Screws 
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CHECK VALVE 

DESCRIPTION 
A single washer system check valve is standard 
equipment on this vehicle, and is installed in the 
washer system plumbing. The check valve is integral 
to the washer nozzle plumbing wye fitting (2) located 
in the cowl plenum area beneath the cowl plenum 
cover/grille panel near the base of the windshield. The 
check valve consists of a molded plastic body with a 
raised arrowhead (4) molded into its center section 
that indicates the direction of the flow through the 
valve, and three barbed hose nipples (1 and 3) formed 
in a wye configuration on the outside circumference of 
the center section of the valve body. The check valve 
cannot be adjusted or repaired and, if ineffective or 
damaged, it must be replaced. 

OPERATION 
The check valve provides more than one function in 
this application. It serves as a wye connector fitting 
between the engine compartment and washer nozzle 
sections of the washer supply hose. It prevents 
washer fluid from draining out of the washer supply 
hoses back to the washer reservoir. This drain-back 
would result in a lengthy delay from when the washer 
switch is actuated until washer fluid was dispensed 
through the washer nozzles, because the washer 
pump would have to refill the washer plumbing from 
the reservoir to the nozzles. 

80ca39b9 

Such a drain-back condition could also result in water, dirt, or other outside contaminants being siphoned into the 
washer system through the washer nozzle orifice. This water could subsequently freeze and plug the nozzle, while 
other contaminants could interfere with proper nozzle operation and cause improper nozzle spray patterns. In addi
tion, the check valve prevents washer fluid from siphoning through the washer nozzles after the washer system is 
turned OFF. 

When the washer pump pressurizes and pumps washer fluid from the reservoir through the washer plumbing, the 
fluid pressure (5) unseats a diaphragm (3) from over a sump well within the valve by overriding the pressure applied 
to a piston (2) by a spring (1). With the diaphragm unseated, washer fluid is allowed to flow toward the two washer 
nozzles (4). When the washer pump stops operating, the spring pressure on the piston seats the diaphragm over 
the sump well in the valve and fluid flow in either direction within the washer plumbing is prevented. 
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REMOVAL 
1. Remove both wiper arms from the wiper pivots. 

(Refer to 8 - ELECTRICAlJWIPERSIWASHERS/ !iiI---=s= 
WIPER ARM - REMOVAL). =1-ill _ 

2. Unlatch and open the hood. ~== 
3. Remove the cowl plenum cover/grille panel from Iii over the cowl plenum. (Refer to 23 - BODY/EXTE- ---

RIOR/COWL GRILLE - REMOVAL). -= ~~ 
4. From the underside of the cowl plenum cover/grille 

panel (5), disconnect the cowl plenum (4) and 
washer nozzle hoses (1 and 6) from the three 
barbed nipples of the check valve (2). 

I~ S. Remove the check valve from the underside of the 
cowl plenum cover/grille panel. 

~ 

8Od33cSb 

INSTALLATION 
1. Position the check valve (2) to the underside of the 

cowl plenum cover/grille panel (S). Be certain that !iii l1li-iII---== the flow direction arrow molded into the check 
a __ 

valve body is oriented towards the washer nozzles. Iii =. 2. From the underside of the cowl plenum cover/grille 
a __ ---panel, reconnect the cowl plenum (4) and washer iiI== ---nozzle hoses (1 and 6) to the three barbed nipples == 

of the check valve. ~~ 

3. Reinstall the cowl plenum cover/grille panel over 
the cowl plenum. (Refer to 23 - BODY/EXTERIOR! 
COWL GRILLE - INSTALLATION). 

II 4. Close and latch the hood. 

5. Reinstall both wiper arms onto the wiper pivots. 
~ 

(Refer to 8 - ELECTRICALJWIPERSIWASHERS/ 
WIPER ARM - INSTALLATION). BOd33cSb 
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SENSOR-WASHER FLUID LEVEL 

DESCRIPTION 
The washer fluid level switch (3) is a two-pin conduc
tivity sensor with no moving parts mounted on the 
rearward facing side of the washer reservoir adjacent 
to the washer pump/motor unit in the engine compart
ment. Only the molded plastic switch mounting flange 
and the integral connector receptacle (4) are visible 
when the switch is installed in the reservoir. A short 
nipple formation (1) extends from the inner surface of 
the switch mounting flange, and a barb on the nipple 
is pressed through a rubber grommet seal installed in 
the mounting hole of the reservoir. Two over-molded 
pins or electrodes (2) extend from the back of the nip
ple formation. 

The washer fluid level switch cannot be adjusted or 
repaired. If ineffective or damaged, the switch must be 
replaced. 

OPERATION 
The washer fluid level switch uses fluid conductivity to monitor the level of the washer fluid in the washer reservoir. 
Electricity is conducted between the two switch pins or electrodes only when they are immersed in the washer fluid, 
which closes the switch circuit. When the fluid level in the washer reservoir falls below the pins, electrical current 
cannot be conducted and the switch becomes an open circuit, which signals a low fluid condition. 

In order to prevent an electrical charge from accumulating in the electrical leads of the switch, the switch receives 
current that is pulsed from the Totally Integrated Power Module (TIPM) located in the engine compartment near the 
battery. The TIPM monitors the switch return signal and is programmed to respond to three consecutive open switch 
readings by sending an electronic washer fluid indicator lamp-ON message to the ElectroMechanical Instrument 
Cluster (EMIC) (also known as the Cab Compartment Node/CCN) over the Controller Area Network (CAN) data bus. 
The EMIC responds to this message by illuminating the washer fluid indicator and by sounding an audible chime 
tone warning. 

The washer fluid level switch is connected to the vehicle electrical system through a dedicated take out and con
nector of the right (gasoline engines) or left (diesel engines) headlamp and dash wire harness. The switch is con
nected in series between a sensor return circuit and the washer fluid switch sense input to the TIPM. 

The washer fluid level switch and the hard wired circuits between the switch and the TIPM may be diagnosed using 
conventional diagnostic tools and procedures. Refer to the appropriate wiring information. However, conventional 
diagnostic methods will not prove conclusive in the diagnosis of the washer fluid level switch or the electronic con
trols or communication between other modules and devices that provide some features of the wiper and washer 
systems. The most reliable, effiCient, and accurate means to diagnose the washer fluid level switch or the electronic 
controls and communication related to washer fluid level switch operation requires the use of a diagnostic scan tool. 
Refer to the appropriate diagnostic information. 

REMOVAL 

DIESEL ENGINE 

NOTE: The washer fluid level switch can be removed from the washer reservoir without removing the res
ervoir from the vehicle. 
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1. Disconnect and isolate the battery negative cable. 

2. Disconnect the washer hose (4) from the barbed 
outlet nipple of the washer pump/motor unit (3) and 
allow the washer fluid to drain into a clean con
tainer for reuse. 

3. Disconnect the left head lamp and dash wire har
ness (1) connector for the washer fluid level switch 
(5) from the switch connector receptacle. 

4. Using a trim stick or another suitable wide flat
bladed tool, gently pry the barbed nipple of the 
washer fluid level switch out of the rubber grommet 
seal in the washer reservoir sump (2). Care must 
be taken not to damage the reservoir. 

5. Remove the switch from the reservoir. 

6. Remove the rubber grommet seal from the mount
ing hole in the washer reservoir and discard. 

GASOLINE ENGINE 

8171aaaf 

NOTE: The washer fluid level switch can be removed from the washer reservoir without removing the res
ervoir from the vehicle. 

1. Disconnect and isolate the battery negative cable. 

2. Disconnect the washer hose (1) from the barbed 
outlet nipple of the washer pump/motor unit (5) and 
allow the washer fluid to drain into a clean con
tainer for reuse. 

3. Disconnect the right headlamp and dash wire har
ness (4) connector for the washer fluid level switch 
(3) from the switch connector receptacle. 

4. Using a trim stick or another suitable wide flat
bladed tOOl, gently pry the barbed nipple of the 
washer fluid level switch out of the rubber grommet 
seal in the washer reservoir sump (2). Care must 
be taken not to damage the reservoir. 

5. Remove the switch from the reservoir. 

6. Remove the rubber grommet seal from the mount
ing hole in the washer reservoir and discard. 
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INSTALLATION 

DIESEL ENGINE 
1. Install a new rubber grommet seal into the washer 

fluid level switch mounting hole in the washer res
ervoir (2). Always use a new rubber grommet seal 
on the reservoir. 

2. Insert the nipple formation of the switch (S) through 
the rubber grommet seal and in the reservoir. 

3. Using hand pressure, press firmly and evenly on 
the switch mounting flange until the barbed nipple 
is fully seated in the rubber grommet seal in the 
reservoir. The flat edge of the switch mounting 
flange should be pointed upward. 

4. Reconnect the left headlamp and dash wire har
ness (1) connector for the switch to the switch con
nector receptacle. 

S. Reconnect the removed washer hose (4) to the 
barbed outlet nipple of the washer pump/motor unit 
(3). 

6. Refill the washer reservoir with the washer fluid 
drained from the reservoir during the removal pro
cedure. 

7. Reconnect the battery negative cable. 

GASOLINE ENGINE 
1. Install a new rubber grommet seal into the washer 

fluid level switch mounting hole in the washer res
ervoir (2). Always use a new rubber grommet seal 
on the reservoir. 

2. Insert the nipple formation of the switch (3) through 
the rubber grommet seal in the reservoir. 

3. Using hand pressure, press firmly and evenly on 
the switch mounting flange until the barbed nipple 
is fully seated in the rubber grommet seal in the 
reservoir. The flat edge of the switch mounting 
flange should be pointed upward. 

4. Reconnect the right head lamp and dash wire har
ness (4) connector to the switch connector recep
tacle. 

5. Reconnect the removed washer hose (1) to the 
barbed outlet nipple of the washer pump/motor unit 
(5). 

8171aaaf 
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6. Refill the washer reservoir with the washer fluid drained from the reservoir during the removal procedure. 

7. Reconnect the battery negative cable. 
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WASHER HOSESrrUBES 

DESCRIPTION 
The washer plumbing consists of a small diameter 
rubber reservoir washer hose that is routed from the 
barbed outlet nipple of the electric washer pump/motor 
unit on the washer reservoir through a trough molded 
into the back of the reservoir above the washer pump 
to the engine compartment washer hose to the right 
side of the engine cooling module. On vehicles 
equipped with an optional diesel engine, the reservoir 
washer hose is routed through routing clips on the top 
of the radiator fan shroud from the washer reservoir 
on the left side of the radiator to the engine compart
ment washer hose on the right side of the radiator. 

8R - 49 

The engine compartment washer hose is contained within the right headlamp and dash wire harness (2), which is 
routed through the engine compartment along the top of the right front fender wheel house to the dash panel. This 
hose is connected to the washer reservoir washer hose at one end (5) and to the cowl plenum washer hose at the 
other end (3) with molded plastic in-line fittings that have a barbed nipple on each end. 

The cowl plenum washer hose (4) is routed from the engine compartment into the cowl plenum area through a 
trough formation located near the right end of the cowl plenum cover/grille panel. The cowl plenum washer hose is 
connected to the washer system check valve/wye fitting on the underside of the cowl plenum cover/grille panel. The 
cowl plenum washer hose and the two washer nozzle hoses are routed through integral routing clips on the under
side of the cowl plenum cover/grille panel. The cowl plenum washer hose is connected to one nipple on the wye 
fitting and the two washer nozzle hoses are connected to the other two nipples. The washer nozzle hoses are then 
routed along the underside of the cowl plenum cover/grille panel to the two washer nozzles. 

Washer hose is available for service only as roll stock, which must then be cut to length. The molded plastic washer 
hose fittings cannot be repaired. If these fittings are ineffective or damaged, they must be replaced. 

OPERATION 
Washer fluid in the washer reservoir is pressurized and fed by the washer pump/motor through the washer system 
plumbing and fittings to the two washer nozzles. Whenever routing the washer hose or a wire harness containing a 
washer hose, it must be routed away from hot, sharp, or moving parts; and, sharp bends that might pinch the hose 
must be avoided. 
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WASHER NOZZLE 

DESCRIP-nON 
The fluidic washer nozzles (1) are constructed of 
molded plastic. Each nozzle has two integral latches 
(2) and an anti-rotation tab (4) that secure them in 
dedicated holes in the cowl plenum cover/grille panel 
located near the base of the windshield The domed 
upper surface of the washer nozzle is visible on the 
top of the plenum cover/grille panel, and the nozzle 
orifice (5) is oriented towards the windshield glass. 
The washer plumbing fittings (3) for the washer noz
zles extend below the cowl plenum cover/grille panel. 
The cowt plenum cover/grille panel must be removed 
from the vehicle to access the nozzles for service. The 
washer nozzles cannot be adjusted or repaired. If inef
fective or damaged, they must be replaced. 

OPERATION 
The two washer nozzles are designed to dispense washer fluid into the wiper pattern area on the outside of the 
windshield glass. Pressurized washer fluid is fed to each nozzle from the washer reservoir by the washer pump/ 
motor unit through a single hose, which is attached to a barbed nipple on each washer nozzle below the cowl 
plenum cover/grille panel. A fluidic matrix within the washer nozzle causes the pressurized washer fluid to be emit
ted from the nozzle orifice as an oscillating stream to more effectively cover a larger area of the glass to be 
cleaned. 

REMOVAL 
1. Remove both wiper arms from the wiper pivots. 

(Refer to 8 - ELECTRICAUWIPERSIWASHERS/ 
WIPER ARM - REMOVAL). 

2. Unlatch and open the hood. 

3. Remove the cowl plenum cover/grille panel from 
over the cowl plenum. (Refer to 23 - BODY IEXTE
RIOR/COWL GRILLE - REMOVAL). 

4. From the underside of the cowl plenum cover/grille 
panel (1), disconnect the washer nozzle hose from 
the barbed nipple (3) of the washer nozzle. 

5. From the underside of the cowl plenum cover/grille 
panel, release the integral latch features (6) of the 
washer nozzle and push the nozzle out through the 
mounting hole toward the top side of the cowl ple
num cover/grille panel. 

6. Remove the washer nozzle from the top of the 
cowl plenum cover/grille panel. 
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INSTALLATION 
1. From the top of the cowl plenum cover/grille panel, 

position the nipple end of the washer nozzle 
through the mounting hole and engage the anti-ro
tation tabs (2 and 4) of the nozzle into the anti-ro
tation notches in the mounting hole. 

2. Using hand pressure, push firmly and evenly on 
the top of the washer nozzle until the integral latch 
features (6) lock into place on the underside of the 
cowl plenum cover/grille panel (1). 

3. From the underside of the cowl plenum cover/grille 
panel, reconnect the washer hose to the barbed 
nipple (3) of the washer nozzle. 

4. Reinstall the washer nozzle hose into its routing 
clips on the underside of the cowl plenum cover/ 
grille panel. 

5. Reinstall the cowl plenum cover/grille panel over 
the cowl plenum. (Refer to 23 - BODY/EXTERIOR/COWL GRILLE - INSTALLATION). 

6. Close and latch the hood. 

7. Reinstall both wiper arms onto the wiper pivots. (Refer to 8 - ELECTRICALIWIPERSIWASHERSIWIPER ARM -
INSTALLATION). 
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PUMP-WASHER-WINDSHIELD 

DESCRIPTION 
The washer pump/motor unit (1) is located on the 
rearward facing surface of the washer reservoir, in the 
right (gasoline engines) or left (diesel engines) front 
corner of the engine compartment. A small perma
nently lubricated and sealed electric motor is coupled 
to the rotor-type washer pump. 

A seal flange with a barbed inlet nipple (6) on the 
pump housing passes through a rubber grommet seal 
installed in a dedicated mounting hole of the washer 
reservoir. A removable molded plastic fitter screen (7) 
inserted into the inlet nipple prevents most debris from 
entering the pump housing. When the pump is 
installed in the reservoir a barbed outlet nipple (5) on 
the pump housing connects the unit to the washer 
system· through a short washer reservoir hose. 

80d351c9 

The washer pump/motor unit is retained on the reservoir by the interference fit between the barbed pump inlet nip
ple and the grommet seal, which is a light press fit. The top of the washer pump is also secured to the washer 
reservoir by the use of a snap post (2) on the motor housing and a snap post receptacle molded into the reservoir 
that allows for mounting of the washer pump without the use of fasteners. An integral connector receptacle (3) on 
the top of the motor housing connects the unit to the vehicle electrical system. 

The washer pump/motor unit cannot be repaired. If ineffective or damaged. the entire washer pump/motor unit must 
be replaced. 

OPERATION 
The washer pump/motor unit features a small Direct Current (DC) electric motor. The motor is connected to the 
vehicle electrical system through a single take out and two-cavity connector of the right (gasoline engines) or left 
(diesel engines) headlamp and dash wire harness. The motor is grounded at all times through another take out of 
the right (gasoline engines) or left (diesel engines) headlamp and dash wire harness. On vehicles with a gasoline 
engine. a single eyelet terminal connector is secured by a nut to a ground stud located on the right front fender 
inner shield in the engine compartment. On vehicles with a diesel engine. an eyelet terminal connector is secured 
by a ground screw to the left front fender inner shield in the engine compartment. 

The motor receives battery current on a washer pump/motor control circuit. The washer pump/motor control circuit 
is energized through a high side driver within the Totally Integrated Power Module (TIPM) whenever the TIPM 
receives an electronic message requesting washer system operation from the ElectroMechanical Instrument Cluster 
(EMIC) (also known as the Cab Compartment Node/CCN) over the Controller Area Network (CAN) data bus. The 
EMIC monitors a resistor multiplexed hard wired input from the momentary washer switch contacts within the multi
function switch on the steering column to determine when it should issue the electronic message requesting washer 
system operation. 

Washer fluid is gravity-fed from the washer reservoir to the inlet side of the washer pump. When the pump motor is 
energized. the motor spins the rotor within the washer pump. The spinning pump rotor pressurizes the washer fluid 
and forces it through the pump outlet nipple, the washer plumbing, and the washer nozzles onto the windshield 
glass. 

The washer pump/motor unit and the hard wired motor control circuits from the TIPM may be diagnosed using con
ventional diagnostic tools and procedures. Refer to the appropriate wiring information. However; conventional diag
nostic methods will not prove conclusive in the diagnosis of the washer pump/motor unit or the electronic controls or 
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communication between other modules and devices that provide some features of the wiper and washer system. 
The most reliable, efficient, and accurate means to diagnose the washer pump/motor unit or the electronic controls 
and communication related to washer pump/motor unit operation requires the use of a diagnostic scan tool. Refer to 
the appropriate diagnostic information. 

REMOVAL 

DIESEL ENGINE 

NOTE: The washer pump/motor unit can be removed from the washer reservoir without removing the res
ervoir from the vehicle. 

1. Disconnect and isolate the battery negative cable. 

2. Disconnect the washer hose from the barbed outlet 
nipple (8) of the washer pump/motor unit and allow 
the washer fluid to drain into a clean container for 
reuse. 

3. Disconnect the left headlamp and dash wire har
ness connector from the washer pump/motor unit 
connector receptacle (1). 

4. Firmly grasp the top of the washer pump/motor 
housing. 

5. Pull lightly outward on the top of the washer pump/ 
motor housing, away from the washer reservoir (6) 
far enough to disengage the snap post (2) on the 
top of the motor from the receptacle (3) in the res
ervoir. 

6. Pull the washer pump/motor unit straight out from 
the washer reservoir far enough to disengage the 
barbed pump inlet nipple (7) from the rubber grom
met seal (4) in the reservoir. 

7. Remove the washer pump/motor unit from behind the washer reservoir. 

8. Remove the rubber grommet seal from the pump mounting hole in the reservoir and discard. 

GASOLINE ENGINE 

81721161 

NOTE: The washer pump/motor unit can be removed from the washer reservoir without removing the res
ervoir from the vehicle. 

1. Disconnect and isolate the battery negative cable. 

2. Disconnect the washer hose from the barbed outlet 
nipple (8) of the washer pump/motor unit and allow 
the washer fluid to drain into a clean container for 
reuse. 

3. Disconnect the right headlamp and dash wire har
ness connector from the washer pump/motor unit 
connector receptacle (1). 

4. Firmly grasp the top of the washer pump/motor 
housing. 

5. Pull lightly outward on the top of the washer pump/ 
motor housing, away from the washer reservoir (6) 
far enough to disengage the snap post (2) on the 
top of the motor from the receptacle (3) in the res
ervoir. 
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6. Pull the washer pump/motor unit straight out from the washer reservoir far enough to disengage the barbed 
pump inlet nipple (7) from the rubber grommet seal (4) in the reservoir. 

7. Remove the washer pump/motor unit from behind the washer reservoir. 

8. Remove the rubber grommet seal from the washer pump mounting hole in the reservoir and discard. 

INSTALLATION 

DIESEL ENGINE 
1. Install a new rubber grommet seal (4) into the 

washer pump mounting hole in the washer reser· 
voir (6). Always use a new rubber grommet seal on 
the reservoir. 

2. Position the barbed inlet nipple (7) of the washer 
pump to the rubber grommet seal in the reservoir. 

3. Using hand pressure. press firmly and evenly on 
the washer pump/motor unit until the barbed inlet 
nipple is fully seated in the rubber grommet seal in 
the pump mounting hole of the reservoir. 

4. Align the snap post (2) on the top of the pump 
motor housing with the snap post receptacle (3) in 
the washer reservoir. 

5. Using hand pressure, press firmly and evenly on 
the top of washer pump/motor unit until the snap 
post snaps into the receptacle. 

6. Reconnect the washer reservoir hose to the barbed 
pump outlet nipple (8). 

7. Reconnect the left headlamp and dash wire harness connector to the washer pump/motor unit connector recep
tacle (1). 

8. Refill the washer reservoir with the washer fluid drained from the reservoir during the removal procedure. 

9. Reconnect the battery negative cable. 

GASOLINE ENGINE 
1. Install a new rubber grommet seal (4) into the 

washer pump mounting hole in the washer reser
voir (6). Always use a new rubber grommet seal on 
the reservoir. 

2. Position the barbed inlet nipple (7) of the washer 
pump to the rubber grommet seal in the reservoir. 

3. Using hand pressure, press firmly and evenly on 
the washer pump/motor unit until the barbed inlet 
nipple is fully seated in the rubber grommet seal in 
the pump mounting hole of the reservoir. 

4. Align the snap post (2) on the top of the pump 
motor housing with the snap post receptacle (3) in 
the washer reservoir. 

S. Using hand pressure, press firmly and evenly on 
the top of washer pump/motor unit until the snap 
post snaps into the receptacle. 

6. Reconnect the reservoir washer hose to the barbed 
pump outlet nipple (8). 

7. Reconnect the right headlamp and dash wire harness connector to the washer pump/motor unit connector recep
tacle (1). 

8. Refill the washer reservoir with the washer fluid drained from the reservoir during the removal procedure. 
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9. Reconnect the battery negative cable. 
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WASHER RESERVOIR 

DESCRIPTION 
Except on 5.9L diesel vehicles, the molded plastic 
washer fluid reservoir (1) is integral to the engine cool
ant overflow bottle. On gas vehicles, the reservoir (4) 
is located on the right rearward facing surface of the 
engine cooling module shroud in the right front corner 
of the engine compartment. On 5.9L diesel vehicles, 
the molded plastic washer fluid reservoir is separate 
from the engine coolant overflow bottle and is 
mounted on the rearward facing surface of the left ver
tical member of the radiator support in the engine 
compartment. On 6.7L diesel, the molded plastic 
washer fluid reservoir is again integral to the engine 
coolant overflow bottle and is mounted on the rear
ward facing surface of the left vertical member of the 
radiator support in the engine compartment. These 
reservoirs are constructed of a translucent plastic that 
allows the fluid level to be inspected without removing 
the reservoir caps. 

I 
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A bright yellow plastic filler cap (2) with a rubber seal snaps over the open end of the washer reservoir filler neck 
and can be easily distinguished from the coolant overflow bottle cap (3) by an International Control and Display 
Symbol icon for Windshield Washer and the text WASHER FLUID ONLY molded into it. The cap hinges on and is 
secured to a molded-in hook formation on the top of the reservoir just behind the filler neck when it is removed for 
inspecting or adjusting the fluid level in the reservoir. 

Except on diesel vehicles, the washer reservoir is secured to the cooling module radiator shroud with two integral 
tabs at the bottom, and through two integral mounting brackets with two screws at the top. The two bottom tabs are 
inserted into two slots near the bottom of the shroud, while the two screws secure the mounting brackets to integral 
mounting pOints near the top of the shroud. On diesel vehicles, the washer reservoir is secured through an integral 
post formation at the bottom into a bracket at the base of the left vertical member of the radiator support and with 
two screws through integral mounting brackets to the front end structure. 

There are separate, dedicated holes on the lower end of each reservoir provided for the mounting of the washer/ 
pump motor unit (6) and the washer fluid level switch (5). An integral molded receptacle for the washer pump and 
a routing trough for the washer hose are molded into each reservoir to allow for mounting of the washer pump/motor 
unit without the use of fasteners. 

Except on 5.9L diesel vehicles, the washer reservoir is serviced only as a unit with the engine coolant reserve bot
tle. A washer reservoir cannot be repaired and, if ineffective or damaged, the unit must be replaced. The washer 
pump/motor unit, the washer fluid level switch, their rubber grommet seals, as well as the reservoir filler cap are 
each available for individual service replacement. 

OPERATION 
The washer fluid reservoir provides a secure, on-vehicle storage location for a large reserve of washer fluid for 
operation of the washer system. The washer reservoir filler neck provides a clearly marked and readily accessible 
point from which to add washer fluid to the reservoir. 

The washer/pump motor unit is located in a sump area near the bottom of the reservoir to be certain that washer 
fluid will be available to the pump as the fluid level in the reservoir becomes depleted. The washer fluid level switch 
is mounted just above the washer pump inlet nipple in the sump area of the reservoir so that there will be adequate 
warning to the vehicle operator that the washer fluid level is low, well before the washer system will no longer oper
ate. 



DR -------------------WIPERS/WASHERS 

REMOVAL 

GASOLINE ENGINE 
1. Disconnect and isolate the battery negative cable. 

2. Disconnect the coolant overflow hose (3) from the 
nipple on the radiator filler neck. It is not necessary 
to open or drain the engine cooling system. (Refer 
to 7 - COOLING/ENGINE/COOLANT RECOVERY 
CONTAINER - REMOVAL). 

3. Disconnect the reservoir washer hose (4) from the 
barbed nipple of the in line fitting at the engine com
partment washer hose in the right headlamp and 
dash wire harness and allow the washer fluid to 
drain from the reservoir into a clean container for 
reuse. 

4. Disconnect the right headlamp and dash wire har
ness connector from the washer fluid level switch 
connector receptacle (5). 

5. Disconnect the right headlamp and dash wire har
ness connector from the washer pump/motor unit 
connector receptacle (7). 

6. Remove the two screws (2) that secure the reser
voir mounting brackets to the top of the radiator shroud. 

BR - 57 

7. Grasp the bottom of the washer reservoir (1) firmly with both hands and pull the unit sharply upward to disen
gage the locking feature on the washer reservoir from the depression in the radiator shroud. 

8. Continue lifting the washer reservoir upward far enough to disengage the two mounting tabs at the bottom from 
the two slots (6) at the bottom of the radiator shroud. 

9. Remove the washer reservoir from the right side of the engine compartment. 

5.9L DIESEL ENGINE 
1. Disconnect and isolate the battery negative cable. 

2. Disengage the reservoir washer hose (4) from the 
integral routing clips on the top of the radiator fan 
shroud. 

3. Disconnect the reservoir washer hose from the 
barbed nipple of the inline fitting at the engine com
partment washer hose in the right headlamp and 
dash wire harness and allow the washer fluid to 
drain from the reservoir into a clean container for 
reuse. 

4. Disconnect the left headlamp and dash wire har
ness (1) connector from the washer fluid level 
switch connector receptacle (5). 

5. Disconnect the left headlamp and dash wire har
ness connector from the washer pump/motor unit 
connector receptacle (3). 

8171aaaf 
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6. Remove the two screws (3) that secure the washer 
reservoir (4) to the left vertical member of the radi
ator support (2). 

7. Lift the washer reservoir far enough to disengage 
the locator post on the bottom of the washer reser
voir from the locator hole in the bracket at the base 
of the left vertical member of the radiator support. 

S. Remove the washer reservoir from the left side of 
the engine compartment. 

6.7L DIESEL ENGINE 
1. Disconnect and isolate the battery negative cable. 

2. Disconnect the coolant overflow hose from the nip
ple on the radiator filler neck. It is not necessary to 
open or drain the engine cooling system. (Refer to 
7 - COOLING/ENGINE/COOLANT RECOVERY 
CONTAINER - REMOVAL). 

3. Disengage the reservoir washer hose from the inte
gral routing clips on the top of the radiator fan 
shroud. 

4. Disconnect the reservoir washer hose from the 
barbed nipple of the inline fitting at the engine com
partment washer hose in the right headlamp and 
dash wire harness and allow the washer fluid to 
drain from the reservoir (2) into a clean container 
for reuse. 

S. Disconnect the left headlamp and dash wire har
ness connector (5) from the washer fluid level 
switch connector receptacle (4). 

6. Disconnect the left headlamp and dash wire har-
ness connector (1) from the washer pump/motor unit connector receptacle (3). 

7. Remove the two screws (2) that secure the washer 
reservoir (1) to the left vertical member and left 
lower horizontal member of the radiator support. 

S. Lift the washer reservoir far enough to disengage 
the locator post (3) on the bottom of the coolant 
reserve bottle from the locator hole in the bracket 
(4) at the base of the left vertical member of the 
radiator support. 

9. Remove the washer reservoir from the left side of 
the engine compartment. 

81953c7e 
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INSTALLATION 

GASOLINE ENGINE 
1. Position the washer reservoir (1) into the right side 

of the engine compartment. 
2. Align and insert the two mounting tabs at the bot

tom of the reservoir into the two slots (6) at the 
bottom of the radiator shroud. 

3. Place both hands on the top of the washer reser
voir and push the unit downward far enough for the 
locking feature on the washer reservoir to snap into 
the depression in the radiator shroud. 

4. Instan and tighten the two screws (2) that secure 
the mounting brackets at the top of the reservoir to 
the mounting provisions at the top of the radiator 
shroud. Tighten the screws to 7 N·m (60 in. Ibs.). 

5. Reconnect the right headlamp and dash wire har
ness connector to the washer pump/motor unit con
nector receptacle (7). 

6. Reconnect the right headlamp and dash wire har
ness connector to the washer fluid level switch 
connector receptacle (5). 

7. Reconnect the reservoir washer hose (4) to the barbed nipple of the inline fitting at the engine compartment 
washer hose in the right headlamp and dash wire harness. 

8. Reconnect the coolant overflow hose (3) to the nipple on the radiator filler neck. (Refer to 7 - COOLING/EN-
GINE/COOLANT RECOVERY CONTAINER - INSTALLATION). 

9. Refill the washer reservoir with the washer fluid drained from the reservoir during the removal procedure. 
10. Reconnect the battery negative cable. 

11. Check and adjust the coolant level in the coolant overflow bottle as necessary. (Refer to 7 • COOLING - STAN
DARD PROCEDURE· REFILLING COOLING SYSTEM). 

5 .. 9L DIESEL ENGINE 
1. Position the locator post on the bottom of the 

washer reservoir (4) into the locator hole in the 
bracket at the base of the left vertical member of 
the radiator support (2) on the left side of the 
engine compartment. 

2. Install and tighten the two screws -(3) that secure 
the washer reservoir to the radiator support. 
Tighten the screws to 10 N·m (85 in. Ibs.). 
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3. Reconnect the left headlamp and dash wire har
ness (1) connector to the washer pump/motor unit 
connector receptacle (3). 

4. Reconnect the left headlamp and dash wire har
ness connector to the washer fluid level switch 
connector receptacle (5). 

5. Reconnect the reservoir washer hose (4) to the 
barbed nipple of the inline fitting at the engine com
partment washer hose in the right headlamp and 
dash wire harness. 

6. Engage the reservoir washer hose into the integral 
routing clips on the top of the radiator fan shroud. 

7. Refill the washer reservoir (2) with the washer fluid 
drained from the reservoir during the removal pro
cedure. 

8. Reconnect the battery negative cable. 

6.7L DIESEL ENGINE 
1. Position the locator post (3) on the bottom of the 

coolant reserve bottle into the locator hole in the 
bracket (4) at the base of the left vertical member 
of the radiator support on the left side of the engine 
compartment. 

2. Install and tighten the two screws (2) that secure 
the washer reservoir (1) to the left vertical member 
and left lower horizontal member of the radiator 
support. Tighten the screws to 10 N·m (85 in. Ibs.). 

8171aaaf 
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3. Reconnect the left headlamp and dash wire har
ness (1) connector to the washer pump/motor unit 
connector receptacle (3). 

4. Reconnect the left headlamp and dash wire har
ness connector (5) to the washer fluid level switch 
connector receptacle (4). 

5. Reconnect the reservoir washer hose to the barbed 
nipple of the inline fitting at the engine compart
ment washer hose in the right headlamp and dash 
wire harness. 

6. Engage the reservoir washer hose into the integral 
routing clips on the top of the radiator fan shroud. 

7. Reconnect the coolant overflow hose to the nipple 
on the radiator filler neck. (Refer to 7 - COOLING/ 
ENGINE/COOLANT RECOVERY CONTAINER -
INSTALLATION). 

8. Refill the washer reservoir (2) with the washer fluid 
drained from the reservoir during the removal pro
cedure. 

9. Reconnect the battery negative cable. 

81953c7e 

10. Check and adjust the coolant level in the coolant overflow bottle as necessary. (Refer to 7 - COOLING STAN
DARD PROCEDURE - REFILLING COOLING SYSTEM). 
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WIPER ARM 

DESCRIPTION 
The wiper arms are the rigid members located 
between the wiper pivots protruding from the cowl ple
num cover/grille panel near the base of the windshield 
and the wiper blades on the windshield glass. Both 
wiper arms feature an over-center hinge that allows 
easy access to the windshield glass for cleaning. 

The wiper arms each have a die cast metal pivot end 
(3) wah a large internally serrated socket formation at 
one end. A key (4) within the socket formation indexes 
the wiper arm to a keyway in the pivot shaft to provide 
wiper alignment, and a spring-loaded latch (5) on the 
underside of the pivot end locks the unit to the pivot 
shaft when it is fully installed. 

The wide end of a tapered, stamped steel channel (8) hinges on and is secured with a hinge pin (6) to the blade 
end of both the right and left wiper arm pivot ends. One end of a long, rigid, stamped steel strap (2), with a small 
hole near its pivot end. is riveted and crimped within the narrow end of the stamped stoel channel. The tip of the 
wiper blade end of this strap is bent back under itself to form a small hook (1). Concealed within the stamped steel 
channel, one end of a long spring (7) is engaged with a wire hook on the underside of the die cast pivot end, while 
the other end of the spring is hooked through the small hole in the steel strap. The entire wiper arm has a satin 
black finish applied to all of its visible surfaces. 

The right and left wiper arms are unique and are not interchangeable. A wiper arm cannot be adjusted or repaired. 
If damaged or ineffective, the entire wiper arm unit must be replaced. 

OPERATION 
The wiper arms are designed to mechanically transmit the motion from the wiper pivots to the wiper blades. The 
wiper arm must be properly indexed to the wiper pivot in order to maintain the proper wiper blade travel on the 
glass. The serrated and keyed socket formation in the wiper arm pivot end interlocks with the serrations and keyway 
on the outer circumference of the wiper pivot shaft, providing positive engagement and alignment of this connection. 
The latch positively locks the wiper arm to the wiper pivot shaft when the arm is fully installed. 

The spring-loaded wiper arm hinge controls the down-force applied through the tip of the wiper arm to the wiper 
blade on the glass. The hook formation on the tip of the wiper arm provides a cradle for securing and latching the 
wiper blade pivot block to the wiper arm. 

REMOVAL 
1. Lift the wiper arm to its over-center position to hold 

the wiper blade off of the glass and relieve the 
spring tension on the wiper arm to wiper pivot shaft 
connection. 

2. Pull the latch (2) on the pivot end (1) of the wiper 
arm outward. 

3. Using a slight rocking action, disengage and 
remove the wiper arm pivot end from the wiper 
pivot shaft. 
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INSTALLATION 

NOTE: The right and left wiper arms are not interchangeable. The right wiper arm is slightly longer than the 
left. Be certain that each wiper arm is installed on the proper wiper pivot. 

1. Place the wiper arm hinge in its over-center posi
tion prior to attempting installation. 

2. The wiper arms are indexed to the wiper pivot 
shafts with integral keys in the wiper arm pivot 
ends (1) and keyways in the wiper pivot shafts. 
Align the key of the wiper arm to the keyway on 
the wiper pivot shaft. 

3. Once the wiper blade is aligned, push the pivot end 
of the wiper arm down firmly and evenly over the 
wiper pivot shaft until it is fully engaged. When the 
wiper arm is fully engaged on the wiper pivot, the 
spring-loaded latch (2) will snap back into place 
against the wiper arm pivot end. 

4. Gently lower the wiper arm until the wiper blade is 
in position on the windshield glass. 
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WIPER BLADE 

DESCRIPTION 
Each wiper blade is secured by an integral latching 
pivot block (3) to the hook formation on the tip of each 
wiper arm! and rests on the glass near the base of the 
windshield when the wipers are not in operation. The 
wiper blade consists of the following components: 

• Superstructure (1) - The superstructure includes 
several stamped steel bridges and links with 
claw formations that grip the wiper blade ele
ment. Also included in this unit is the latching, 
molded plastic pivot block that secures the 
superstructure to the wiper arm. All of the metal 
components of the wiper blade have a satin 
black finish applied. 

• Element (2) - The wiper element or squeegee is 
the resilient rubber member of the wiper blade 817213&:1 

that contacts the glass. 
• Flexor (7) - The flexor is a rigid metal component running along the length of each side of the wiper element 

where it is gripped by the claws (6) of the superstructure. 

The right and left wiper blades are 60.00 centimeters (23.62 inches) long, and are interchangeable. They have non
replaceable rubber elements (squeegees), The wiper blades cannot be adjusted or repaired. If ineffective, worn, or 
damaged the entire wiper blade unit must be replaced. 

OPERATION 
The wiper blades are moved back and forth across the glass by the wiper arms when the wipers are being oper
ated. The wiper blade superstructure is the flexible frame that grips the wiper blade element and evenly distributes 
the force of the spring-loaded wiper arm along the length of the element. The combination of the wiper arm force 
and the flexibility of the superstructure makes the element conform to and maintain proper contact with the glass, 
even as the blade is moved over the varied curvature that may be encountered across the glass surface. 

The wiper element flexor provides the claws of the blade superstructure with a rigid, yet flexible component on the 
element which can be gripped. The rubber element is designed to be stiff enough to maintain an even cleaning 
edge as it is drawn across the glass, yet resilient enough to conform to the glass surface and flip from one cleaning 
edge to the other each time the wiper blade changes directions. 

REMOVAL 

CAUTION: Do not allow the wiper arm to spring back against the glass without the wiper blade in place or 
the glass may be damaged. 

NOTE: The notched end of the wiper element 
flexor should always be oriented towards the end 
of the wiper blade that is nearest to the wiper 
pivot. 

1. Lift the wiper arm (2) to raise the wiper blade and 
element (6) off of the glass, until the wiper arm 
hinge is in its over-center position. 

2. To remove the blade from the arm, depress the 
latch release tab (4) on the pivot block (3) under 
the tip of the arm downward (toward the wiper ele
ment and away from the wiper arm) and slide the 
blade away from the tip towards the pivot end of 
the arm far enough to disengage the pivot block 
from the hook formation (5) on the end of the arm. 
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3. Extract the hook formation on the tip of the wiper arm through the opening in the wiper blade superstructure (1) 
just ahead of the pivot block. 

4. Gently lower the tip of the wiper arm onto the glass. 

INSTALLATION 

CAUTION: Do not allow the wiper arm to spring back against the glass without the wiper blade in place or 
the glass may be damaged. 

NOTE: The notched end of the wiper element 
flexor should always be oriented towards the end 
of the wiper blade that is nearest to the wiper 
pivot. 

1. Lift the wiper arm (2) off of the windshield glass, 
until the wiper arm hinge is in its over-center posi
tion. 

2. Position the wiper blade near the hook formation 
(5) on the tip of the arm with the notched end of 
the wiper element flexor oriented towards the end 
of the wiper arm that is nearest to the wiper pivot. 

3. Insert the hook formation on the tip of the arm 
through the opening in the blade superstructure (1) 
ahead of the pivot block (3) far enough to engage 
the pivot block into the hook. 

4. Slide the pivot block up into the hook formation on the tip of the wiper arm until the latch release tab (4) snaps 
into its locked position. Latch engagement will be accompanied by an audible click. 

5. Gently lower the wiper blade and element (6) onto the glass. 



BR - 66 WIPERS/WASHERS ------------------- DR 

WIPER MODULE 

DESCRIPTION 
The wiper module is secured with screws through 
three rubber grommet-type insulators (5) to the cowl 
plenum panel. The module is concealed beneath the 
molded plastic cowl plenum cover/grille panel between 
the base of the windshield and the rear edge of the 
hood panel. The ends of the pivot shafts protruding 
through openings in the cowl plenum cover/grille panel 
to drive the wiper arms and blades are the only visible 
components of the wiper module. The wiper module 
consists of the following major components: 

• Bracket - The wiper module bracket consists of a long tubular steel main member (2) that has a die cast pivot 
bracket (1) at each end to which the two wiper pivots are secured. A stamped steel clamp secures the center 
of the tubular member to the die cast bracket integral to the wiper motor with two screws. 

• Crank Arm (10) - The wiper motor crank arm is a stamped steel unit with a slotted hole on the driven end that 
is secured to the wiper motor output shaft with a nut, and has a long ball stud secured to the drive end to 
accept the wiper linkage. 

• Linkage (2) - Two tubular steel drive links connect the wiper motor crank arm to the wiper pivot lever arms. 
The left side drive link has a plastic socket-type bushing (6) on each end. The right side drive link has a plastic 
socket-type bushing on one end, and a plastic sleeve-type bushing on the other end. The socket-type bushing 
on one end of each drive link is snap-fit over the ball stud on the lever arm (8) of its respective pivot. The right 
side drive link sleeve-type bushing end is then fit over the motor crank arm ball stud, and the other socket-type 
bushing of the left side drive link is snap-fit over the exposed end of the wiper motor crank arm ball stud. 

• Motor (11) - The wiper motor features an integral die cast bracket to which the wiper module bracket is 
secured with a stamped steel clamp and two screws near the top and which has a single rubber insulated 
mounting ear at the bottom. This die casting also serves as the wiper motor transmission housing from which 
the wiper motor output shaft exits. A nut secures the wiper motor crank arm to the motor output shaft. The 
two-speed permanent magnet wiper motor features an integral transmission, an internal park switch, and an 
internal automatic resetting circuit breaker. A short pigtail wire and connector connect the wiper motor to the 
vehicle electrical system through a dedicated take out and connector of the headlamp and dash wire harness. 

• Pivots (2) - The two wiper pivots are secured within the die cast pivot brackets on the outboard ends of the 
wiper module main member. The lever arms that extend from the center of the pivot shafts each have a ball 
stud on their end. The upper end of each pivot shaft where the wiper arms will be fastened each has a ser
rated driver with a keyway. The lower ends of the pivot shafts are installed through lubricated bushings in the 
pivot brackets and are secured with snap rings. 

The wiper module cannot be adjusted or repaired. If any component of the module is ineffective or damaged. the 
entire wiper module unit must be replaced. 
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OPERATION 
The wiper module operation is controlled by the battery current inputs received by the wiper motor from the Totally 
Integrated Power Module {TIPM}. The wiper motor speed is controlled by current flow to either the low speed or the 
high speed set of brushes. The park switch is a single pole, single throw, momentary switch within the wiper motor 
that is mechanically actuated by the wiper motor transmission components. The park switch alternately opens and 
closes the wiper park switch sense circuit to ground, depending upon the position of the wipers on the glass. This 
feature allows the motor to complete its current wipe cycle after the wiper system has been turned OFF, and to park 
the wiper blades in the lowest portion of the wipe pattern. The automatic resetting circuit breaker protects the motor 
from overloads. 

The wiper motor crank arm, the two wiper linkage members, and the two driven wiper pivots mechanically convert 
the rotary output of the wiper motor to the back and forth wiping motion of the wiper arms and blades on the glass. 

The hard wired inputs and outputs of the front wiper motor may be diagnosed using conventional diagnostic tools 
and procedures. Refer to the appropriate wiring information. However, conventional diagnostic methods will not 
prove conclusive in the diagnosis of the wiper motor or the electronic controls or communication between other 
modules and devices that provide some features of the wiper and washer system. The most reliable, efficient, and 
accurate means to diagnose the wiper motor or the electronic controls and communication related to wiper motor 
operation requires the use of a diagnostic scan tool. Refer to the appropriate diagnostic information. 

REMOVAL 

1. Remove both wiper arms (4) from the wiper pivots. (Refer to 8 - ELECTRICAUWIPERSIWASHERSIWIPER ARM 
- REMOVAL). 

2. Unlatch and open the hood. 

3. Disconnect and isolate the battery negative cable. 

4. Remove the cowl plenum cover/grille panel (5) from over the cowl plenum (8). (Refer to 23 - BODY/EXTERIOR/ 
COWL GRILLE - REMOVAL). 

5. Disconnect the left headlamp and dash wire harness connector (7) from the wiper motor pigtail wire connector. 
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6. Remove the two screws (9) that secure the wiper module (6) to the top of the cowl plenum panel at the pivot 
brackets. 

7. Remove the screw that secures the wiper module to the bottom of the cowl plenum panel. 

8. Remove the wiper module from the cowl plenum panel as a unit. 

INSTALLATION 

1. Position the wiper module (6) into the cowl plenum (8) as a unit. 

2. Install the two screws (9) that secure the wiper module to the top of the cowl plenum panel at the pivot brackets. 
Tighten the screw on the driver side, followed by the screw on the passenger side. Tighten the screws to 8 N·m 
(75 in. Ibs.). 

3. Install and tighten the screw that secures the wiper module to the bottom of the cowl plenum panel. Tighten the 
screw to 8 N·m (75 in. Ibs.). 

4. Reconnect the left head lamp and dash wire harness connector (7) to the wiper motor pigtail wire connector. 

5. Reinstall the cowl plenum cover/grille panel (5) over the cowl plenum. (Refer to 23 - BODY/EXTERIOR/COWL 
GRILLE - INSTALLATION). 

6. Reconnect the battery negative cable. 

7. Close and latch the hood. 

8. Reinstall both wiper arms (4) onto the wiper pivots. (Refer to 8 - ELECTRICALIWIPERSIWASHERSIWIPER 
ARMS - INSTALLATION). 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
The Hands Free Module detects a fault in any of the microphone circuits. 

Possible Causes 

(X712) MICROPHONE 1 IN (+) CIRCUIT SHORTED TO GROUND 

INSIDE REARVIEW MIRROR 

HANDS FREE MODULE 

Diagnostic Test 

1. CHECK FOR ACTIVE DTC 

With the scan tool, read the active DTC's. 
Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 
Attempt to make a phone call with the system. 
With the scan tool, read the active DTC's. 

Does the scan tool display this DTC as active? 

Ves »Go To 2 

No »If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con-. 
nectors. Look for broken, bent, pushed out, or corroded terminals. 

2. INSIDE REARVIEW MIRROR 

Turn the ignition off. 
Disconnect the Inside Rearview Mirror C2 harness connector. 
Turn the ignition on. 
With the scan tool, read the DTC's. 

Does the scan tool display this DTC as active? 

Ves »Go To 3 

No » Replace the Inside Rearview Mirror in accordance with the 
service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
DIAGNOSIS AND TESTING) 

6 

12 

MIRROR· 

INSIDE 

REARVIEWC2 

81a10e73 
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3. (X712) MICROPHONE 1 IN (+) CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Hands Free Module harness connector. 
Measure the resistance between ground and the (X712) Microphone 1 
circuit. 

Is the resistance below 10K ohms? 

Yes »Repair the (X712) Microphone 1 circuit for short to ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
DIAGNOSIS AND TESTING) 

No »Replace the Hands Free Module in accordance with the 
service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
DIAGNOSIS AND TESTING) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 

• Set Condition: 
The Hands Free Module detects a fault in any of the microphone circuits. 

Possible Causes 

(X712) MICROPHONE 1 IN (+) CIRCUIT OPEN 

(X712) MICROPHONE 1 IN (+) CIRCUITS SHORTED TO VOLTAGE 

INSIDE REARVIEW MIRROR 

HANDS FREE MODULE 

Diagnostic Test 

1. CHECK FOR ACTIVE DTC 

With the scan tool, read the active DTC's. 
Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 
Attempt to make a phone call with the system. 
With the scan tool, read the active DTC's. 

Does the scan tool display this DTC as active? 

Yes »Go To 2 

No »If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con-
nectors. Look for broken, bent, pushed out, or corroded terminals. 

2. INSIDE REARVIEW MIRROR 

Turn the ignition off. 
Disconnect the Rearview Mirror C2 harness connector. 
Turn the ignition on. 
With the scan tool, read the active DTC's. 

Does the scan tool display this DTC as active? 

Yes »Go To 3 

No » Replace the Rearview Mirror in accordance with the service 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
DIAGNOSIS AND TESTING) 
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3. (X712) MICROPHONE CIRCUITS SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the Hands Free Module harness connector. 
Turn the ignition on. 
Measure the voltage of the (X712) Microphone circuit. 

Is the voltage above 1.0 volt? 

Yes » Repair the (X712) Microphone circuit for a short to voltage. 
Pertorm BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
DIAGNOSIS AND TESTING) 

No » Go To 4 

4. (X712) MICROPHONE 1 IN (+) CIRCUIT OPEN 

Tum the ignition off. 
Measure the resistance of the (X712) Microphone 1 IN (+) circuit 
between the HFM connector and the inside rearview mirror connector. 

Is the resistance below 5.0 ohms? 

Yes » Replace the Hands Free Module in accordance with the 
service information. 
Pertorm BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
DIAGNOSIS AND TESTING) 

No » Repair the (X712) Microphone 1 IN (+) circuit for an open. 
Pertorm BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
DIAGNOSIS AND TESTING) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
The Hands Free Module detects a fault in any of the microphone circuits. 

Possible Causes 

(X722) MICROPHONE 2 IN (+) CIRCUIT SHORTED TO GROUND 

INSIDE REARVIEW MIRROR 

HANDS FREE MODULE 

Diagnostic Test 

1. CHECK FOR ACTIVE DTC 

With the scan tool, read the active DTC's. 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 
Attempt to make a phone call with the system. 
With the scan tool, read the active DTC's. 

Does the scan tool display this DTC as active? 

Yes »Go To 2 

No »If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con-
nectors. Look for broken, bent, pushed out, or corroded terminals. 

2. INSIDE REARVIEW MIRROR 

Turn the ignition off. 
Disconnect the Inside Rearview Mirror C2 harness connector. 

Turn the ignition on. 
With the scan tool, read the DTC's. 

Does the scan tool display this DTC as active? 

Yes »Go To 3 

No » Replace the Inside Rearview Mirror in accordance with the 
service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
. ELECTRICAUELECTRONIC CONTROL MODULES -
DIAGNOSIS AND TESTING) MIRROR· 

INSIDE 

REARVIEWC2 

81a10e73 
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3. (X722) MICROPHONE 2 IN (+) CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Hands Free Module harness connector. 
Measure the resistance between ground and the (X722) Microphone 2 
IN (+) circuit. 

Is the resistance below 10K ohms? 

Yes »Repair the (X722) Microphone 2 IN (+) circuit for short to 

No 

ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
DIAGNOSIS AND TESTING) 

» Replace the Hands Free Module in accordance with the 
service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
DIAGNOSIS AND TESTING) 
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B143F .. MICROPHONE 2 CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
The Hands Free Module detects a fault in any of the microphone circuits. 

Possible Causes 

(X722) MICROPHONE 2 IN (+) CIRCUIT OPEN 

(X722) MICROPHONE 2 IN (+) CIRCUITS SHORTED TO VOLTAGE 

INSIDE REARVIEW MIRROR 

HANDS FREE MODULE 

Diagnostic Test 

1" CHECK FOR ACTIVE OTC 

With the scan tooJ, read the active DTC's. 
Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 
Attempt to make a phone call with the system. 
With the scan tool, read the active DTC's. 

Does the scan tool display this OTC as active? 

Yes »Go To 2 

No »If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con-
nectors. Look for broken, bent, pushed out, or corroded terminals. 

2" INSIDE REARVIEW MIRROR 

Turn the ignition off. 
Disconnect the Rearview Mirror C2 harness connector. 

Turn the ignition on. 
With the scan tool, read the active DTC's. 

Does the scan tool display this OTC as active? 

Yes »Go To 3 

No »Replace the Rearview Mirror in accordance with the service 
information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
DIAGNOSIS AND TESTING) 
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3. (X722) MICROPHONE CIRCUITS SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the Hands Free Module harness connector. 
Turn the ignition on. 
Measure the voltage of the (X722) Microphone circuit. 

Is the voltage above 1.0 volt? 

Yes » Repair the (X722) Microphone circuit for a short to voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
DIAGNOSIS AND TESTING) 

No » Go To 4 

4. (X722) MICROPHONE 2 IN (+) CIRCUIT OPEN 

Turn the ignition off. 
Measure the resistance of the (X722) Microphone 2 IN (+) circuit 
between the HFM connector and the inside rearview mirror connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Hands Free Module in accordance with the 
service information. 
Perform BODY VERIFICATION TEST - VER 1. (Reter to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
DIAGNOSIS AND TESTING) 

No »Repair the (X722) Microphone 2 IN (+) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRfCAUELECTRONIC CONTROL MODULES -
DIAGNOSIS AND TESTING) 
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B145A-TELEMATICS MIRROR CONTROL CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
The Hands Free Module detects high voltage on the (X793) Microphone Feed circuit. 

Possible Causes 

(X793) MICROPHONE FEED CIRCUIT OPEN 

(X793) MICROPHONE FEED CIRCUIT SHORT TO VOLTAGE 

INSIDE REARVIEW MIRROR 

HANDS FREE MODULE 

Diagnostic Test 

1. CHECK FOR ACTIVE DTC 

With the scan tool f read the active DTC's. 
Cycle the ignition switch from off to on at least 5 times. leaving the ignition on for a minimum of 90 seconds per 
cycle. 
Attempt to make a phone call with the system. 
With the scan tool, read the active DTC's. 

Does the scan tool display this DTC as active? 

Yes »Go To 2 

No »If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness can· 
nectars. Look for broken, bent, pushed out, or corroded terminals. 

2. (X793) MICROPHONE FEED CIRCUIT OPEN 

Turn the ignition off. 

Disconnect the Hands Free Module harness connector. 
Disconnect the Inside Rearview Mirror C2 harness connector. 

Measure the resistance of the (X793) Microphone Feed circuit between 
the HFM connector and the inside rearview mirror connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No »Repair the (X793) Microphone Feed circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 . 
ELECTRICAUELECTRONIC CONTROL MODULES - DIAG
NOSIS AND TESTING) 
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3. (X793) MICROPHONE FEED CIRCUIT SHORT TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (X793) Microphone Feed circuit. 

Is the voltage above 1.0 volt? 

Yes »Repair the (X793) Microphone Feed circuit for short to volt-
age. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES - DIAG
NOSIS AND TESTING) 

No »Go To 4 

4. INSIDE REARVIEW MIRROR 

Replace the Inside Rearview Mirror in accordance with the service information. 

12 

IODULUlliDI 
FREE 

IHACK 

11 

22 

Inu ... 

Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 
Attempt to make a phone call with the system. 
With the scan tool, read the active DTC's. 

Does the scan tool display this DTC as active? 

Yes »Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Hands 
Free Module in accordance with the service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - DIAGNOSIS AND TESTING) 

No »Repair is complete. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - DIAGNOSIS AND TESTING) 



8T . 18 NAVIGATION/TELECOMMUNICATION - ELECTRICAL DIAGNOSTICS ------ DR 

B14S9-TELEMATICS MIRROR CONTROL CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
The Hands Free Module detects low voltage on the (X793) Microphone Feed circuit. 

Possible Causes 

(X793) MICROPHONE FEED CIRCUIT OPEN 

(X793) MICROPHONE FEED CIRCUIT SHORT TO GROUND 

INSIDE REARVIEW MIRROR 

HANDS FREE MODULE 

Diagnostic Test 

1. CHECK FOR ACTIVE DTC 

With the scan tool, read the active DTC's. 
Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 
Attempt to make a phone call with the system. 
With the scan tool, read the active DTC's. 

Does the scan tool display this DTC as active? 

Yes »Go To 2 

No »If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con-
nectors. Look for broken, bent, pushed out, or corroded terminals. 

2. (X793) MICROPHONE FEED CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Hands Free Module harness connector. 
Disconnect the Inside Rearview Mirror C2 harness connector. 
Measure the resistance of the (X793) Microphone Feed circuit between 
the HFM connector and the inside rearview mirror connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No »Repair the (X793) Microphone Feed circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES - DIAG
NOSIS AND TESTING) 
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3. MICROPHONE FEED CIRCUIT SHORT TO GROUND 

Measure the resistance between ground and the (X793) Microphone 
Feed circuit 

Is the resistance below 100.0 ohms? 

Yes »Repair the (X793) Microphone Feed circuit for short to 
ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES - DIAG
NOSIS AND TESTING) 

No »Go To 4 

4. INSIDE REARVIEW MIRROR 

Replace the Inside Rearview Mirror in accordance with the service information. 

12 

IODULE.JtUDI 
fREE 

BLACK 
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Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 
Attempt to make a phone call with the system. 
With the scan tool, read the active DTC's. 

Does the scan tool display this DTC as active? 

Yes »Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Hands 
Free Module in accordance with the service information. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - DIAGNOSIS AND TESTING) 

No »Repair is complete. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - DIAGNOSIS AND TESTING) 
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B2205-0RIGINAL VIN MISSING/MISMATCH 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
With the ignition on . 

• Set Condition: 
The Hands Free Module will receive and monitor the VIN message from the PCM and record the VIN if dif
ferent from the last VIN. 

INCORRECT VIN PROGRAMMED IN PCM 

HANDS FREE MODULE 

Diagnostic Test 

1 . CHECK FOR ACTIVE DTC 

With the scan tool, read the active DTC's. 
Cycle the ignition switch from off to on. 
With the scan tool, read the active DTC's. 

Possible Causes 

Does the scan tool display this DTC as active? 

Yes »Go To 2 

No »If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con-
nectors. Look for broken, bent, pushed out, or corroded terminals. 

2. CHECK VIN IN PCM 

With the scan tool compare the VIN that is programmed into the PCM to the VIN on the vehicle. 

Does the VIN programmed into the PCM match the vehicles VIN? 

Yes »Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Hands 
Free Module in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE). 

No »Program the correct VIN in the PCM and retest the HFM system. 



8T - 22 NAVIGATION/TELECOMMUNICATION - ELECTRICAL DIAGNOSTICS ------ DR 

B222A-VEHICLE LINE MISMATCH 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the ignition on . 

• Set Condition: 
The Hands Free Module will receive and monitor the vehicle line message from the PCM and record the vehi
cle line if different from the last vehicle line. 

INCORRECT PCM 

HANDS FREE MODULE 

Diagnostic Test 

1. CHECK FOR ACTIVE DTe 

With the scan tool, read the active DTC's. 
Cycle the ignition switch from off to on. 
With the scan tool, read the active DTC's. 

Possible Causes 

Does the scan tool display this OTC as active? 

Yes »Go To 2 

No »If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con-
nectors. look for broken, bent, pushed out, or corroded terminals. 

2.. CHECK VEHICLE LINE IN PCM 

With the scan tool compare the vehicle fine that is programmed into the PCM to the vehicle line of the vehicle. 

Does the vehicle line programmed into the PCM match the vehicle? 

Yes »Inspect the wiring and connectors for damage or shorted circuits. If ok, replace and program the Hands 
Free Module in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ElECTRICAUElECTRONIC CON
TROL MODULES - STANDARD PROCEDURE). 

No »Replace and program the Powertrain Control Module in accordance with the service information. Ensure 
the PCM is replaced with the correct vehicle line PCM. 
Perform the BODY VERIFICATION TEST - VER 1. {Refer to 8 - ElECTRICAUElECTRONIC CON
TROL MODULES - STANDARD PROCEDURE}. 
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B222E-FLASH CHECKSUM PERFORMANCE 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
With the ignition on . 

• Set Condition: 
The Hands Free Module detects a fault during an internal diagnostic check. 

I HANDS FREE MODULE 

Possible Causes 

Diagnostic Test 

1. REPLACE THE HANDS FREE MODULE IF DTC IS ACTIVE 

With the scan tool, read the active DTC's. 
Cycle the ignition switch from off to on. 
With the scan tool, read the active DTC's. 

Does the scan tool display this DTC as active? 

Yes »Replace and program the Hands Free Module in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE). 

No »If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con-
nectors. Look for broken, bent, pushed out. or corroded terminals. 
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B2223-(HFM) HANDS FREE PHONE INTERNAL 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
With the ignition on . 

• Set Condition: 
The Hands Free Module detects a fault during an internal diagnostic check. 

I HANDS FREE MODULE 

Possible Causes 

Diagnostic Test 

1. REPLACE THE HANDS FREE MODULE IF DTC IS ACTIVE 

With the scan tool, read the active DTC's. 
Cycle the ignition switch from off to on. 
With the scan tool. read the active DTC's. 

Does the scan tool display this DTC as active? 

Yes »Replace and program the Hands Free Module in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE). 

No »If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con-
nectors. Look for broken, bent, pushed out, or corroded terminals. 
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B2230-RAM WRITE PERFORMANCE 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
With the ignition on . 

• Set Condition: 
The Hands Free Module detects a fault during an internal diagnostic check. 

I HANDS FREE MODULE 

Possible Causes 

Diagnostic Test 

1. REPLACE THE HANDS FREE MODULE IF DTC IS ACTIVE 

With the scan tool, read the active DTC's. 
Cycle the ignition switch from off to on. 
With the scan tool, read the active DTC's. 

Does the scan tool display this DTC as active? 

Yes »Replace and program the Hands Free Module in accordance with the service information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE). 

No »If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con-
nectors. Look for broken, bent, pushed out, or corroded terminals. 
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• When Monitored: 
Continuously 

• Set Condition: 
Whenever the CAN B Bus (+) or CAN B Bus (~) circuit is open, shorted to voltage or shorted to ground. 

Possible Causes 

CAN B BUS DTC's IN TOTALLY INTEGRATED POWER MODULE 

(D55) CAN B BUS (+) CIRCUIT OPEN 

(D54) CAN B BUS (-) CIRCUIT OPEN 

HANDS FREE MODULE 

Diagnostic Test 

1. CHECK FOR ACTIVE DTCS 

With the scan tool, read the active DTC's. 
Cycle the ignition switch from off to on at least 5 times, leaving the ignition on for a minimum of 90 seconds per 
cycle. 
With the scan tool. read the active DTC's. 

Does the scan tool display this DTC as active? 

Yes »Go To 2 

No »If the DTC is stored, check for an intermittent condition. Visually inspect the related wiring harness con-
nectors. Look for broken, bent, pushed out, or corroded terminals. 

2. CHECK TOTALLY INTEGRATED POWER MODULE DTC's 

With the scan tool, read Totally Integrated Power Module active DTC's 

Does the scan tool display any CAN B BUS DTe's - ACTIVE? 

Yes »(Refer to 8 - ELECTRICAL/ELECTRONIC CONTROL MODULES ~ DIAGNOSIS AND TESTING) 

No »Go To 3 
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CAN B BUS CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the negative battery cable. 
Disconnect the Hands Free Module connector. 
Disconnect the Totally Integrated Power Module C6 connector. 
Measure the resistance of the (D55) CAN B Bus (+) circuit between the 
Totally Integrated Power Module C6 connector and the Hands Free 
Module connector. 

Is the resistance below 2.0 ohms? 

Yes »Go To 4 

No »Repair the (055) CAN B Bus (+) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

4. (054) CAN B BUS (-) CIRCUIT OPEN 

Measure the resistance of the (054) CAN B Bus (-) circuit between the 
Totally Integrated Power Module C6 connector and the Hands Free 
Module connector. 

Is the resistance below 2.0 ohms? 

Yes »Replace the Hands Free Module in accordance with the 

No 

service information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 

ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Repair the (054) CAN B Bus (-) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE 
For a complete wiring diagram Refer to Section 8W. 
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(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0151-LOST COMMUNICATION WITH OCCUPANT RESTRAINT CONTROLLER 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0154-LOST COMMUNICATION WITH OCCUPANT CLASSIFICArlON MODULE 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0155-LOST COMMUNICATION WITH CLUSTER/CCN 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0156-LOST COMMUNICATION WITH EOM 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0164-LOST COMMUNICATION WITH HVAC CONTROL MODULE 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0168-LOST COMMUNICATION WITH VEHICLE SECURITY CONTROL MODULE 
(SKREEMIWCM) 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES· DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0184-LOST COMMUNICATION WrrH RADIO 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0186-LOST COMMUNICATION WITH AUDIO AMPLIFIER 
For a complete wiring diagram Refer to Section 8W. 
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(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0195-LOST COMMUNICATION WITH SOARS 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0196-LOST COMMUNICATION WITH VEHICLE ENTERTAINMENT CONTROL 
MODULE 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0199-LOST COMMUNICATION WITH DRIVER DOOR MODULE 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0200-LOST COMMUNICATION WITH PASSENGER DOOR MODULE 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0208 .. LOST COMMUNICATION WITH HEATED SEAT CONTROL MODULE 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0209-LOST COMMUNICATION WITH MEMORY SEAT CONTROL MODULE 
For a complete wiring diagram Refer to Section 8W. 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 
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NAVIGATIONITELECOMMUNICATION - SERVICE INFORMATION 

DESCRIP-riON 

NAVIGATION 
A optional navigation radio (RB4) is available on this vehicle. The navigation system allows the user to input 
addresses, points of interest or way points to plan a route to the desired location. The system will provide audible 
and visual prompts that will direct the user along the desired route. Any variances in the route will cause the nav
igation system to automatically recalculate the route. The Electronic Vehicle Information Center (EVIC) displays turn
by-turn directions to a programmed destination when Turn by Turn Navigation is enabled through Personal Settings. 
When enabled, the EVIC displays the name of the approaching road at the top of the screen, followed by an arrow 
to indicate the direction to turn the vehicle, and a count down to indicate the distance to the turn. 

TELECOMMUNICATIONS 
The hands-free cellular system on this vehicle uses Bluetooth™ technology to provide wireless communication 
between the operator's compatible cellular telephone and the vehicle's on-board receiver. 

The system uses voice recognition technology to control operation. The incoming voice is broadcast through the 
vehicle's radio speakers, automatically overriding any other audio signals on the front speakers when the hands-free 
system is in use. A microphone in the rearview mirror picks up vehicle occupant's voices. If a call is in progress 
when the ignition is switched off, the hands-free system will continue to operate for up to 45 seconds as part of the 
Accessory Relay Delay function. Thereafter, the call can continue on the hand-held telephone. 

The system will communicate with a telephone that is anywhere within the vehicle. However, covering the hand held 
phone or the hands-free phone module with a metal object may block the signal. The system will recognize up to 
seven telephones, each of which is given a spoken identification by the user during the setup process. The system 
includes Spanish and French voice recognition in addition to English. 

Two buttons on the rearview mirror, identified with ISO icons, control the system: A "phone'l button turns the system 
on and off; a flvoice recognition" (or voice command) button prompts the hands-free system to listen for a voice 
command. 

OPERATION 

Navigation 
The optional navigation radio system receives GPS signals from up to eight satellites to display the position and 
direction of the vehicle. Map information is supplied through a DVD-ROM. An electronic gyro-sensor and the vehi
cle's speed sensor enable the system to display the present vehicle position even in locations where GPS signals 
may be blocked. 

When a destination is selected, the navigation system uses information from the map to quickly calculate a route. As 
the vehicle is driven along the chosen route, the operator is guided with pictorial displays and voice prompts. 

TELECOMMUNICATION 
Two buttons on the rearview mirrorT identified with ISO icons, control the system: A "phone" button turns the system 
on and off; a "voice recognition" (or voice command) button prompts the hands-free system to listen for a voice 
command. The system includes the following features: 

• Phone book - Stores telephone numbers for later recall by name or other verbal identification, called a voice 
tag, and memory location. 

• Four memory locations - Home, Work. Cellular and Pager. A maximum of 32 unique names or voice tags may 
be stored at the same time, with a different number in each of the four memory locations. 

• Voice tag dialing - Dials the number associated with a voice tag and memory location. 
• Digit dialing - Dials the telephone number by recognizing the names of the digits as they are spoken. 
• Receiving calls - A voice prompt notifies the user of an incoming call. A voice response accepts or rejects the 

call without manual intervention. 
• Privacy Mode - Switches the call to the handheld telephone and the hands-free system and back again using 

the "voice recognition" (or "voice command") button and a voice command, if desired. 
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DIAGNOSIS AND TESTING 

TELECOMMUNICATION 
Any diagnosis of the Telecommunication system should begin with the use of scan tool. For information on 
the use of the sca~ tool, refer to the appropriate Diagnostic Service information. 

For complete circuit diagrams, refer to the appropriate wiring information. 

WARNING: On vehicles equipped with airbags, refer to electrical, restraints before attempting any steering 
wheel, steering column, or instrument panel component diagnosis or service. Failure to take the proper pre
cautions could result in accidental airbag deployment and possible personal injury. 

TELECOMMUNICATION SYSTEM DIAGNOSIS 

CONDITlON POSSIBLE CAUSE CORRECTION 

PHONE NOT 1. BJuetooth phone not 1. Ensure that phone{s) are paired to the system. 
AVAILABLE paired to the system. 

2. Bluetooth phone not 2. Make sure paired phone ;s present, turned ON and that the 
present or turned OFF. Bluetooth option is enabled on the phone. 

3. Bluetooth phone has 3. At low battery levels, some phones will turn off Bluetooth 
low battery. functionality. Ensure cellular phone is charged to an adequate 

level. 

PHONE PAIRING 1. Phone does not 1. The Telecommunication system requires the cellular phone to 
FAILED support Hands Free be Bluetooth™ enabled, as well as supporting the Hands Free 

Profile Profile. The customer will have to upgrade their phone to one 
supporting Hands Free Profile. A list of suggested phones is 
available at: http://www.chrysler.com/uconnect. 

2. Phone not Bluetooth 2. The Telecommunication system requires the cellular phone to 
enabled. be Bluetooth ™ enabled. A list of suggested phones is available 

at: http://www.chrysler.com/uconnect. 

3. PIN entered on the 3. The PIN spoken to the system must be the same PIN entered 
phone is not the same into the phone. 
as PIN spoken to the 
system. 

4. Phone has reached 4. Remove one of the previously paired devices from it's list. 
maximum number of 
allowed devices paired. 

POOR VOICE 1. Microphone failure 1. Using a scan tool, check for microphone fault codes. 
RECOGNITION 

2. Customer not waiting 2. Ensure customer is waiting for the system "beep" prior to 
for the beep before beginning the speech to be recognized. 
speaking. 

3. Customer not 3. Verify that the customer is attempting to use the system with a 
speaking in a smooth smooth consistent voice. The system is designed to accept 
normal manner. normal speech spoken at a normal tone, some people tend to 

speak to a computer loud and slow, which results in reduced 
performance. 

4. Rear view mirror not 4. Mirror must be firmly mounted to the mounting location. Ensure 
properly attached to that mirror is tightened to the specified torque. 
mounting. 

5. High levels of noise in 5. System performance is increased when noise conditions in the 
vehicle compartment vehicle are lowered. Ideal conditions include windows closed. 

6. Object interfering with 6. Verify that there is no object, hanging from the mirror, that 
microphone input could be obstructing the microphone. 
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CONDITION POSSIBLE CAUSE CORRECTION 

7. User not saying "sendll 7. User must say "send" at the end of a Pager Dialing request. 
after a pager dialing 
request 

8. Other passengers 8. Although designed for primary use by the driver, the 
talking while customer is microphone will pick up passengers in any seat of the vehicle. 
attempting to use the System performance is increased in low noise environments. 
system 

PHONEBOOK 1. Phone book names 1. For increased system performance, it is recommended that the 
NAMES NOT recorded in high noise phone book entries are recorded in a low noise environment. That 
RECOGNIZED conditions is, vehicle in park, with windows up. 
CONSISTENTLY 

2. Phone book name(s) 2. For increased performance it is recommended that the user 
short use both first and last name as a phonebook entry. Example: 

"Daniel Johnson" as opposed to "Dan", 

3. Phonebook names 3. It is recommended that each user of the system record their 
recorded by another user own phonebook entries. This will increase the recognition 

performance. 

4. Similar names in 4. For increased system performance it is recommended that the 
phonebook user do not enter similar sounding names in the phonebook. 

5. Object interfering with 5. Object interfering with microphone input. 
microphone input 

POOR PHONE 1. Microphone failure 1. Use a scan tool, and check for Microphone faults. 
AUDIO QUALITY. 

2. Rear view mirror not 2. Mirror must be firmly mounted to the mounting location. Tighten 
properly fixed to mirror to the specified torque. 
mounting button 

3. System being used in 3. System performance is increased when noise conditions in the 
high noise conditions vehicle are lowered. Ideal conditions include windows closed. 

NO PHONE 1. Phone setting cause 1. Route audio to IIHands free" device. 
AUDIO phone audio to be routed 

to handset. 
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ANTENNA-NAVIGATION 

REMOVAL 
1. Disconnect and isolate the battery negative cable. 

2. Remove the instrument panel top cover (Refer to 
23 - BODY/INSTRUMENT PANEUINSTRUMENT 
PANEL TOP COVER - REMOVAL). 

3. Remove the radio (Refer to 8 - ELECTRICAUAU
DID/RADIO - REMOVAL). 

4. Remove the antenna mounting fasteners. 

5. Cut each end of the cable (1) and leave remaining 
portion in the instrument panel. 

811f9301 

81119305 
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INSTALLATION 
1. Position new antenna cable to wire harness. 

Secure into place. 

2. Install antenna mounting fasteners. 

3. Install radio (Refer to 8 - ELECTRICAUAUDIO/RA-
010 - INSTALLATION). 

4. Install instrument panel top cover (Refer to 23 -
BODY/INSTRUMENT PANEUINSTRUMENT 
PANEL TOP COVER - INSTALLATION). 

5. Connect battery negative cable. 

81119305 

81119301 
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MODULE-HANDS FREE 

REMOVAL 
1. Disconnect and isolate the battery negative cable. 

2. Remove the instrument panel right side end cap. 

3. Remove the mounting fasteners. 

4. Disconnect the electrical harness connector and 
remove module. 

INSTALLATION 
1. Connect the electrical harness connector and posi-

tion module. 

2. Instatl and tighten the mounting fasteners. 

3. tnstall the instrument panel right side end cap. 

4. Connect battery negative cable. 

81119217 

81119217 
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WIRING DIAGRAM INFORMATION 

DESCRIPTION 

DESCRIPTION - HOW TO USE WIRING DIAGRAMS 
DaimlerChrysler Corporation wiring diagrams are designed to provide information regarding the vehicles wiring con
tent. In order to effectively use the wiring diagrams to diagnose and repair DaimlerChrysler Corporation vehicles, it 
is important to understand all of their features and characteristics. 

Diagrams are arranged such that the power (B+) side of the circuit is placed near the top of the page, and the 
ground (B-) side of the circuit is placed near the bottom of the page. 

All switches, components, and modules are shown in the at rest position with the doors closed and the key removed 
from the ignition. 

Components are shown two ways. A solid line around a component indicates that the component is complete. A 
dashed line around the component indicates that the component is being shown is not complete. Incomplete com
ponents have a reference number to indicate the page where the component is shown complete. 

It is important to realize that no attempt is made on the diagrams to represent components and wiring as they 
appear on the vehicle. For example, a short piece of wire is treated the same as a long one. In addition, switches 
and other components are shown as simply as possible, with regard to function only. 

SYMBOLS 
International symbols are used throughout the wiring diagrams. These symbols are consistent with those being used 
around the world. 
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THE ARROW 
IN DICATES 
THAT THE CIRCUIT 
CONTIU ES 
ElSEWHERE. 

SYMBOLS BEIfiG 
U SEO ARE S 1.\ ILAR 
TO TH OSE BEING 
USED WORLDWIOE 

INTERNAL 
OESCRIPTIO NS 
ARE GIVEN 
TO INDICATE 
THE FUNCTION 
Of THE C IRCU IT. 

OVIGRAMS ARE ARRANG ED WITH THE POWER B+ SIDE OF 
THE CIRCU IT NEAR THE TOP 0 F THE PAG E AND THE GRO UN 0 
SlOE OF THE CIRCUIT NEAR THE BOTTOM OF THE PAGE. 

I OFFoIIn .. URT All I (aW.l0.S) I RU .. UR' AU I (8W-tO-5) 

I" ~$------------$T - - -I~~::~IOI 
I FUSE FUSE I (BW.12-2) 

I 11 14 I 
SA 5A I 

: I (8~.12-IB) I (8~-12-16) I 
L~ ___________ r= __ J 

10 Ie. I rcs 
F1 I G5 
22 

RDNH 
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.121a 
I (BW.12.tB) 
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22 

RDNH 

& J.. C2 

INDICATES C IRCU IT IS 
CONTINUED FROM 
ANO TH ER PAGE 
WITHIN THE G RO UP. 

22 
DBNH 

, 
•• 211 
I (8W-12·t6) 

G5 
22 

DBNH 

4~ r -f - - - - - - - - - - - - - 11 .. I .. E A CEITEI 
I@ASS@TRACTION @ATRACTlONI(8W-46-2) 

- - - -, CLunER 
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fV'\ WARNING 
'U LAMP I _:J: ___ ....J 
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22 
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I 
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ILOCI 
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11 YCt 
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REUY· 
nl 
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BI20 
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HRNlT 

11 
rn:~·IDE' 

2! 

I WARN ING CO NTRO L CO NTRO L I 
I LAMP ACTIVE WARN ING I 
L _l ____ lLAMP ___ I ~AM~ _ J 

8! 2! 3 Y 
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20 21 22 

LGIOR G YJBK LBJtlK 

5 t- - - - ----1- - - - -J CUI 
37 36 

INDICATES WIRES 
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SAME CO NNECTO R 

G9 GI9 Gt9 G83 
20 

GYIBK 

G84 INDICATES C II CUlT 

20 20 22 20 4------1 NUMBER, SIZE, 

G YIBK LGIO R LGIOR LBIBK ANOWIRECOLOR. 

I 1 I 
• .,.. • .Itn 
I (8W-40.6) I 

G9 GI9 
20 20 

GYIBK LG lOR 

18~ 16 ~ 20 4 

COMPONENT NAME 
IS ALSO U SED AS 
TH E REFER ENCE FO R 
CO "NECTOR PIN OUTS 

- - - - - - - - - - - - - - - - - - - - - - - - - - 110DULE. I REO ABS TRACTION TRACTION AlTI. 
BRAKE WARNIN G CONTROL CONTROL I LOCI 

WARNING LAMP ACTIVE WARNING IIRAIEI 
I LAMP DRIVER lAMP LAMP 

DRIVER ORIVER DR IVER I l _________________________ _ 

Th & System sh ow n hert i& an EXAM PL EON L Y. It dOl$ not rsples ant the I Glu al circuit sh ONn 
in the WIRING DIAGRAM SECTIO N. IIlhhl 
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IN DICATES PO WER 
C IRCU IT WITH 
REFERENCE FOR 
ADDITIONAL 
INFORMATION 

INDICATES AN 
SPLIC E THAT IS 
ElSEWHERE. 

INDICATES COMPONENT 
IS C ONTIN UED FR OM 

IOFF.RUI.ITAAT 181 I jaW-iO-51 

r '1 - - - - .IUICTIOI 

I ~ I BLOCK 
FU Sf 1 (81'1-11-2) 

I 17 I 
I &A 

I E8W-!2-18 l I 
I I ___ J 

10 Ie. 
F II 
22 

INDICATES SPLICE AN D 
.1213 .... -::1-------1 WHERE SPLICE IS 
I (8W-i2-181 SHOWN COMPLETE. 

Fi1 
22 

INDICATES SPECIFIC 
OPERAT1MG CONDITIONS 
OF THE COMPONENT. 

L...P_R_E V_'O_U _8 P~A_G E_. __ ---J R D IW T 

EXCEPT 0 N TECHCO NNEeT 
NO PAG E REFEREN CE 
I~DICATES SPLICE IS SHOWN 
COMPLETE HERE. 

IN DICATES 
CON NECTO R 
PIN NUMBER. 

6,l C2 

~ -1- O~ - - - - - - i :RAKE -\CLUITER 
INDICATES COMPONENT 
IS CONTINUED / t<::.J\ PRESSURE t<::.J\ WARNING / .... 

I \OJ WARNING '6' LAMP \ ON NEXT PAGE. 

\ ... _);_ ~p ______ 1. ___ ..::. 
5'(C1 £YC1 

66 {;9 

22 22 
GY GYIBK 

I 

IN DICATES TH E CO NNECTO R 
NUMBER, IF ONLY ONE CONNECTOR 
IS PRESE~T ON ACOMPONHHTHIS 
NUMBER IS OMITTED. , 

I t ClIO • -------------------------------. 1211 

IN D leA TES INliNE 
CONNECTOR 
NUMBER AND 
CON NECTO R PIN 
DESIGNATION, 

SOLID BOX 
INDICATES 
COMPONENT 
IS SHOWN 
COMPLETE, 

r 

66 69 
20 22 
GY GYIBK 

• .J,. C1.1 6 J. C4 

I' I- - - - - - -r -.lUICTIOI 

1 

66 1 BLOCK 

~~ 1 L _ _ _ _ _ _I (8W·i2·3) 

• Y Ctl 11 '( CI 

GS 69 
20 22 

GYIBK GVIBK 

1 O~L 
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IN DICATES TH E C IRCU IT 
IS DIFFERENT 0 EPENDIN G 
ON WHICH OPTIONS HIE 
VEH IClE IS EQUIPPED W!TH. 

.----•• 188 
DASHED BOX INDICATES 
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'WITCH· 
PARIING 
BAllE 
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69 69 
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GYIBK GYIBK 

~ 181 
COMPO NENT IS 
SH OWN CO M PlETE, 
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SWITCH. 
EUIIE OIL 
PRuaURE 

1).. 

[ZJ 
.WITCH· r- REO -llnULEo 
BRUE I BRAKE lin· 
fLUID I WARNING I LOCI 
LEVEL LAMP I BIAIES I (8W·35.5) 

2'( ---' 
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11K 
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.... 11.2 
(aW-H·Bl 

r-------------------~ INDICATESABODY GROUND, 
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G9 
22 
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- -SWITCH· 
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11 START 
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22 
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8K 
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.... G200 
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DR 

The Syslem show~ here is ao EXAMPLE 0 Nt Y. It does not reprmntlhe actual circuR shewn 
in the WIRING DIAGRAM SECTION, Itllthl 
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TERMINOLOGY 
This is a list of terms and definitions used in the wiring diagrams. 

LHD .............................................................. Left Hand Drive Vehicles 
RHD ............................................................ Right Hand Drive Vehicles 
ATX ............................................... Automatic Transmissions-Front Wheel Drive 
MTX ................................................ Manual Transmissions-Front Wheel Drive 
AT ................................................. Automatic Transmissions-Rear Wheel Drive 
MT .................................................. Manual Transmissions-Rear Wheel Drive 
SOHC ........................................................ Single Over Head Cam Engine 
DOHC ....................................................... Double Over Head Cam Engine 
Export ............................... Vehicles Built For Sale In Markets Other Than North America 
Except Export .......................................... Vehicles Built For Sale In North America 

DESCRIPTION .. CIRCUIT INFORMATION 
Each wire shown in the diagrams contains a code which identifies the main circuit, a specific part of the main circuit, 
gage of wire, and color. An example would be A 2 18 LBNL. This is a Battery Feed Circuit, level two I eighteen 
gauge, light blue with a yellow tracer. 

WIRE COLOR CODE CHART 

COLOR CODE COLOR 

BL BLUE 

BK BLACK 

BR BROWN 

DB DARK BLUE 

DG DARK GREEN 

GY GRAY 

LB LIGHT BLUE 

LG LIGHT GREEN 

OR ORANGE 

PK PINK 

RD RED 

TN TAN 

VT VIOLET 

WT WHITE 

YL YELLOW 
*: WITH TRACER 

DESCRIPTION - CIRCLIIT FUNCTIONS 
All circuits in the diagrams use an alpha/numeric code to identify the wire and it's function. To identify which circuit 
code applies to a system, refer to the Circuit Identification Code Chart. This chart shows the main circuits only and 
does not show the secondary codes that may apply to some models. 
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crRCUIT IDENTIFICATION CODE CHART 

CIRCUIT FUNCTION 

A BATTERY FEED 

B BRAKE CONTROLS 

C CLIMATE CONTROLS 

D DIAGNOSTIC CIRCUITS 

E DIMMING ILLUMINATION 
CIRCUITS 

F FUSED CIRCUITS 

G MONITORING CIRCUITS 
(GAUGES) 

H MULTIPLE 

I NOT USED 

J OPEN 

K POWERTRAIN CONTROL 
MODULE 

L EXTERIOR LIGHTING 

M INTERIOR LIGHTING 

N MULTIPLE 

0 NOT USED 

P POWER OPTION (BATTERY 
FEED) 

Q POWER OPTIONS (IGNITION 
FEED) 

R PASSIVE RESTRAINT 

S SUSPENSION/STEERING 

T TRANSMISSIONITRANSAXLEI 
TRANSFER CASE 

U OPEN 

V SPEED CONTROL, WIPER/ 
WASHER 

W WIPERS 

X AUDIO SYSTEMS 

Y TEMPORARY 

Z GROUNDS 

DESCRIPTION - SECTION IDENTIFICATION AND INFORMATION 
The wiring diagrams are grouped into individual sections. If a component is most likely found in a particular group, 
it will be shown complete (all wires, connectors, and pins) within that group. For example. the Auto Shutdown Relay 
is most likely to be found in Group 30, so it is shown there complete. It can, however, be shown partially in another 
group if it contains some associated wiring. 

Splice diagrams in Section 8W-70 show the entire splice and provide references to other sections the splices 
serves. Section 8W-70 only contains splice diagrams that are not shown in their entirety somewhere else in the 
wiring diagrams. 
Section 8W-80 shows each connector and the circuits involved with that connector. The connectors are identified 
using the name/number on the diagram pages. 
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DESCRIPTION - CONNECTOR, GROUND AND SPLICE INFORMATION 

CAUTION: Not all connectors are serviced. Some connectors are serviced only with a harness. A typical 
example might be the Supplemental Restraint System connectors. Always check parts availability before 
attempting a repair. 

IDENTIFICATION 
In-line connectors are identified by a number. as follows: 

• In-line connectors located in the engine compartment are C100 series numbers. 
• In-line connectors located in the instrument panel area are C200 series numbers. 
• In-line connectors located in the body are C300 series numbers. 
• Jumper harness connectors are C400 series numbers. 
• Grounds and ground connectors are identified with a "G" and follow the same series numbering as the in-line 

connectors. 
• Splices are identified with an liS" and follow the same series numbering as the in-line connectors. In addition, 

S001-S099 numbers are located in the engine compartment. 
• Component connectors are identified by the component name instead of a number. Multiple connectors on a 

component use a C1, C2. etc. identifier. 

LOCATIONS 
Section 8W-91 contains connector/ground/splice location illustrations. The illustrations contain the connector name 
(or number)/ground number/splice number and component identification. Connector/ground/splice location charts in 
section 8W-91 reference the figure numbers of the illustrations. 

The abbreviation TIC is used in the component location section to indicate a point in which the wiring harness 
branches out to a component. The abbreviation N/S means Not Shown in the illustrations 

WARNING 

WARNINGS - GENERAL 
WARNINGS provide information to prevent personal injury and vehicre damage. Below is a list of general warnings 
that should be followed any time a vehicle is being serviced. 

WARNING: Always wear safety glasses for eye protection. 

WARNING: Use safety stands anytime a procedure requires being under a vehicle. 

WARNING: Be sure that the ignition switch always is in the off position, unless the procedure requires it to 
be on. 

WARNING: Set the parking brake when working on any vehicle. An automatic transmission should be in 
park. A manual transmission should be in neutral. 

WARNING: Operate the engine only in a well",ventilated area. 

WARNING: Keep away from moving parts when the engine is running, especially the fan and belts. 

WARNING: To prevent serious burns, avoid contact with hot parts such as the radiator, exhaust manifold(s), 
tail pipe, catalytic converter and muffler. 

WARNING: Do not allow flame or sparks near the battery. Gases are always present in and around the bat .. 
tery. 
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WARNING: Always remove rings, watches, loose hanging Jewelry and avoid loose clothing. 

DIAGNOSIS AND TESTING - WIRING HARNESS 

TROUBLESHOOTING TOOLS 
When diagnosing a problem in an electrical circuit there are several common tools necessary. These tools are listed 
and explained below. 

• Jumper Wire - This is a test wire used to connect two points of a circuit. It can be used to bypass an open in 
a circuit. 

WARNING: Never use a iumper wire across a load, such as a motor, connected between a battery feed and 
ground. 

• Voltmeter - Used to check for voltage on a circuit. Always connect the black lead to a known good ground and 
the red lead to the positive side of the circuit. 

CAUTION: Most of the electrical components used In today's vehicles are Solid State. When checking volt
ages in these circuits, use a meter with a 10 - megohm or greater impedance rating. 

• Ohmmeter - Used to check the resistance between two points of a circuit. Low or no resistance in a circuit 
means good continuity. 

CAUTION: Most of the electrical components used in today's vehicles are Solid State. When checking resis
tance in these circuits use a meter with a 10 - megohm or greater Impedance rating. In addition, make sure 
the power is disconnected from the circuit. Circuits that are powered up by the vehicle's electrical system 
can cause damage to the equipment and provide false readings. 

• Probing Tools - These tools are used for probing 
terminals in connectors. Select the proper size 
tool from Special Tool Package 6807, and insert 
the probing end (2) into the terminal being 
tested. Use the other end of the tool (1) to insert 
the meter probe. 

INTERMITTENT AND POOR CONNECTIONS 

9A8W-233 

Most intermittent electrical problems are caused by faulty electrical connections or wiring. It is also possible for a 
sticking component or relay to cause a problem. Before condemning a component or wiring assembly. check the 
following items. 

• Connectors are fully seated 
• Spread terminals, or terminal push out 
• Terminals in the wiring assembly are fully seated into the connector/component and locked into position 
• Dirt or corrosion on the terminals. Any amount of corrosion or dirt could cause an intermittent problem 
• Damaged connector/component caSing exposing the item to dirt or moisture 
• Wire insulation that has rubbed through causing a short to ground 
• Some or all of the wiring strands broken inside of the insulation 
• Wiring broken inside of the insulation 

TROUBLESHOOTING WIRING PROBLEMS 
When troubleshooting wiring problems there are six steps which can aid in the procedure. The steps are listed and 
explained below. Always check for non-factory items added to the vehicle before doing any diagnosis. If the vehicle 
is equipped with these items, disconnect them to verify these add-on items are not the cause of the problem. 

1. Verify the problem. 



8W - 01 - 10 ------ 8W-01 WIRING DIAGRAM INFORMATION ------ DR 

2. Verify any related symptoms. Do this by performing operational checks on components that are in the same 
circuit. Refer to the wiring diagrams. 

3. Analyze the symptoms. Use the wiring diagrams to determine what the circuit is doing, where the problem most 
likely is occurring and where the diagnosis will continue. 

4. Isolate the problem area. 

5. Repair the problem area. 
6. Verify the proper operation. For this step, check for proper operation of all items on the repaired circuit. Refer to 

the wiring diagrams. 

STANDARD PROCEDURE 

STANDARD PROCEDURE - ELECTROSTATIC DISCHARGE (ESD) SENSITIVE 
DEVICES 
All ESO sensitive components are solid state and a 
symbol is used to indicate this. When handling any 
component with this symbol, comply with the fonowing 
procedures to reduce the possibility of electrostatic 
charge build up on the body and inadvertent discharge 
into the component. If it is not known whether the part 
is ESO sensitive, assume that it is. 

1. Always touch a known good ground before han
dling the part. This should be repeated while han
dling the part and more frequently after sliding 
across a seat, sitting down from a standing posi-
tion, or walking a distance. 

2. Avoid touching electrical terminals of the part, unless instructed to do so by a written procedure. 

3. When using a voltmeter, be sure to connect the ground lead first. 

4. Do not remove the part from it's protective packing until it is time to install the part. 

80ce3d47 

5. Before removing the part from it's package, ground the package to a known good ground on the vehicle. 

STANDARD PROCEDURE - TESTING OF VOLTAGE POTENTIAL 
1. Connect the ground lead of a voltmeter to a known 

good ground. 

2. Connect the other lead of the voltmeter to the 
selected test point. The vehicle ignition may need 
to be turned ON to check voltage. Refer to the 
appropriate test procedure. 

9.48W-194 
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STANDARD PROCEDURE - TESTING FOR CONTINUITY 
1. Remove the fuse (1) for the circuit being checked 

or, disconnect the battery. 

2. Connect one lead of the ohmmeter to one side of 
the circuit being tested 

3. Connect the other lead to the other end of the cir
cuit being tested. Low or no resistance means 
good continuity. 

STANDARD PROCEDURE - TESTING FOR A SHORT TO GROUND 
1. Remove the fuse and disconnect all items involved with the fuse. 

2. Connect a test light or a voltmeter across the terminals of the fuse. 

948W-195 

3. Starting at the fuse block, wiggle the wiring hamess about six to eight inches apart and watch the voltmeter/test 
lamp. 

4. If the voltmeter registers voltage or the test lamp glows, there is a short to ground in that general area of the 
wiring harness. 

STANDARD PROCEDURE • TESTING FOR A SHORT TO GROUND ON FUSES 
POWERING SEVERAL LOADS 
1. Refer to the wiring diagrams and disconnect or isolate all items on the suspected fused circuits. 

2. Replace the blown fuse. 

3. Supply power to the fuse by turning ON the ignition switch or re-connecting the battery. 
4. Start connecting or energizing the items in the fuse circuit one at a time. When the fuse blows the circuit with the 

short to ground has been isolated. 
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STANDARD PROCEDURE - TESTING FOR A VOLTAGE DROP 
1. Connect the positive lead of the voltmeter to the 

side of the circuit closest to the battery. 

2. Connect the other lead of the voltmeter to the other 
side of the switch, component or circuit. 

3. Operate the item. 

4. The voltmeter will show the difference in voltage 
between the two points. 

I 
~ 

948W-196 
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SPECIAL TOOLS 

WIRINGITERMINAL 

PROBING TOOL PACKAGE 6807 

TERMINAL PICK TOOL SET 6680 

TERMINAL REMOVING TOOLS 6932 AND 8638 

TERMINAL REMOVING TOOL 6934 
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CONNECTOR 

REMOVAL 
1. Disconnect battery. 

2. Release Connector Lock (2). 

3. Disconnect the connector (3) being repaired from 
its mating half/component. 

4. Remove the dress cover (if applicable) (1). 

8Oc97bac 
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80ca8802 

5. Release the Secondary Terminal Lock, if required (1). 
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1 - TYPICAL CONNECTOR 
2 - PICK FROM SPECIAL TOOL KIT 6680 
3 - APEX CONNECTOR 
4 - PICK FROM SPECIAL TOOL KIT 6680 
5 - AUGAT CONNECTOR 
6 - SPECIAL TOOL 6932 
7 - MOLEX CONNECTOR 
8 - SPECIAL TOOL 6742 
9 - THOMAS AND BETTS CONNECTOR 
10 - SPECIAL TOOL 6934 
11 - TYCO CONNECTOR 
12 SPECIAL TOOL 8638 

6. Position the connector locking finger away from the terminal using the proper special tool. Pull on the wire to 
remove the terminal from the connector. 
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INSTALLATION 
1. Insert the removed terminal in the same cavity on the repair connector. 

2. Repeat steps for each terminal in the connector, being sure that all wires are inserted into the proper cavities. 
For additional connector pin-out identification, refer to the wiring diagrams. 

3. When the connector is re-assembled, the secondary terminal lock must be placed in the locked position to pre-
vent terminal push out. 

4. Replace dress cover (if applicable). 

5. Connect connector to its mating half/component. 

6. Connect battery and test all affected systems. 
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DIODE 

REMOVAL 
1. Disconnect the battery. 

2. Locate the diode in the harness, and remove the 
protective covering. 

3. Remove the diode from the harness, pay attention 
to the current flow direction (1) (2) (3). 

INSTALLATION 

® 
/ 

--~--1(1 (+-) ---

® 

948W-197 

1. Remove the insulation from the wires in the harness. Only remove enough insulation to solder in the new diode. 

2. Install the new diode in the harness, making sure current flow is correct. If necessary, refer to the appropriate 
wiring diagram for current flow. 

3. Solder the connection together using rosin core type solder only. Do not use acid core solder. 

4. Tape the diode to the harness using electrical tape. Make sure the diode is completely sealed from the elements. 

5. Re-connect the battery and test affected systems. 
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TERMINAL 

REMOVAL 
1. Follow steps for removing terminals described in the connector removal section. 

2. Cut the wire 6 inches from the back of the connector. 

INSTALLATION 
1. Select a wire from the terminal repair kit that best matches the color and gage of the wire being repaired. 

2. Cut the repair wire to the proper length and remove one-half (1/2) inch of insulation. 

3. Splice the repair wire to the wire harness (see wire splicing procedure) (Refer to 8 - ELECTRICAUWIRING DIA-
GRAM INFORMATIONIWIRE - STANDARD PROCEDURE). 

4. Insert the repaired wire into the connector. 

5. Install the connector locking wedge, if required, and reconnect the connector to its mating half/component. 

6. Re-tape the wire harness starting at 1-1/2 inches behind the connector and 2 inches past the repair. 

7. Connect battery and test all affected systems. 
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WIRE 

STANDARD PROCEDURE - WIRE SPLICING 
When splicing a wire, it is important that the correct gage be used as shown in the wiring diagrams. 

1. Remove one-half (1/2) inch of insulation from each 
wire that needs to be spliced. 

2. Place a piece of adhesive lined heat shrink tubing 
on one side of the wire. Make sure the tubing will 
be long enough to cover and seal the entire repair 
area. 

3. Place the strands of wire overlapping each other 
inside of the splice clip (1). 

4. Using crimping tool (1), Mopar pIn 05019912AA, 
crimp the splice clip and wires together. 

5. Solder (3) the connection (2) together using rosin 
core type solder (1) only. 

CAUTION: DO NOT USE ACID CORE SOLDER. 

6. Center the heat shrink tubing (2) over the joint and 
heat using a heat gun. Heat the joint until the tub
ing is tightly sealed and sealant (1) comes out of 
both ends of the tubing. 

80c413f1 
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8W-02 COMPONENT INDEX 

Component Page Component Page 
Actuators-Door ....................... 8W-42 Lamps-ParktI'urn-Front ................ 8W-50 
Airbags ............................. 8W -43 Lamps-Tail Stopffurn ........ « « •••••••• 8W-51 
Amplifier-Radio ....................... 8W-47 Lamps-Vanity ........................ 8W-44 
Assembly-EGR Valve ................... 8W-30 Latches-Door ...................... 8W-39,61 
Assembly-Line Pressure SensorNariable Force Lighter-Cigar ......................... 8W-41 

Solenoid ........................... 8W-31 Media System-MonitorillVD ............. 8W-47 
Assembly-Shift MotorlMode Sensor ........ 8W-31 Mirror-Inside Rearview ................. 8W-55 
Assembly-Transmission Solenoid .......... 8W-31 Mirrors-Outside Rearview ............... 8W-62 
Assembly-Transmission SolenoidlPressure Module-Anti-Lock Brakes ............ 8W-34, 35 

Switch ............................ 8W-31 Module-Axle Disconnect-Front ........... 8W-31 
Assembly-Transmission Solenoid.f.rRS ...... 8W-31 Module-Brake Provision ................ 8W-54 
Assembly-Transmission Throttle Valve ..... 8W-31 Module-Electronic Overhead ............. 8W-49 
Assembly-Winch ...................... 8W-56 Module-Engine Control .............. 8W-30, 31 
Auxiliary PDC Box .................... 8W-13 Module-Final Drive Control .............. 8W-31 
Backlite-Electric Heated '" ............. 8W-48 Module-Fuel Pump .................... 8W-30 
Battery ............................. 8W-13 Module-Hands Free .................... 8W-55 
Battery-Auxiliary ..................... 8W-13 Module-02 Sensor ..................... 8W-30 
Capacitor-Ignition ..................... 8W-30 Module-Occupant Restraint Controller ..... 8W-43 
Cluster ............................. 8W-40 Module-Powertrain Control ........... 8W-30, 31 
Clutch-AiC Compressor ................. 8W-42 Module-Remote Throttle Provision ........ 8W-30 
Coil-Ignitions ......................... 8W-30 Module-Sentry Key Remote Entry/wCM .... 8W-39 
Control-AlC-Heater .................... 8W-42 Module-Steering Control ....... 8W-33, 41, 43,47 
Data Link Connector ................... 8W-18 Module-Totally Integrated Power ......... 8W-13 
Drive-Fan-Radiator .................... 8W-30 Module-Transmission Control ............ 8W-31 
Fuses ............................... 8W-13 Motor-Adjustable Pedals ................ 8W-56 
Fusible Link ...................... 8W-13, 30 Motor-Blower ......................... 8W-42 
Generator ........................... 8W-20 Motor-Condenser Fan ....... « •••••••••• 8W-42 
Grounds ............................ 8W-15 Motor-lAC ........................... 8W-30 
Heater-Fuel .......................... 8W-30 Motor-Power Sliding Backlite ............ 8W-60 
Heater-Intake Air ..................... 8W-30 Motor-Wiper-Front .................... 8W-S3 
Heater-Seat Cushion-Driver ............. 8W-63 MotorlModule-Sunroof .................. 8W-64 
Heater-Seat Cushion-Passenger .......... 8W-63 Motors-Seat Adjuster ................... 8W-63 
Horns .............................. 8W-41 Motors-Window ....................... 8W-60 
Injector-Fuels ........................ 8W-30 Port-Diagnostic ....................... 8W-30 
Lamp-Bar-Tailgate .................... 8W-51 Port-Up fitters ..................... 8W-13, 30 
Lamp-CHMSL-Aftermarket .............. 8W-51 Power Outlets ........................ 8W-41 
Lamp-Center Bezel .................... 8W-44 Pump-Washer-Windshield ............... 8W-S3 
Lamp-Center Console .................. 8W-44 Radio ............................... 8W-47 
Lamp-Dome-Rear ..................... 8W-44 Receiver-Satellite ..................... 8W-47 
Lamp-Glove Box ...................... 8W-44 Relay-Intake Air Heater ................ 8W-30 
Lamp-High Mounted Stop/Cargo ........... 8W-5 Relay-Smart Power .................... 8W -30 
Lamp-Reading-Front ................... 8W-44 Relay-Trailer Tow Damping .............. 8W-S4 
Lamp-Underhood ...................... 8W-44 Relay-Trans-Mission ................... 8W-31 
Lamps-Backup ....................... 8W-51 Resistor-Blower Motor .................. 8W-42 
LampsMClearance ...................... 8W-50 Seat Belt-Tension Reducer-Driver ......... 8W-43 
Lamps-Fender ........................ 8W-S1 Seat Belt-Tensioners ................... 8W-43 
Lamps-Fog .......................... 8W-SO Sensor-Accelerator Pedal Position ......... 8W-30 
Lamps-Headlamp ..................... 8W-50 Sensor-Ambient Air Temperature ......... 8W-49 
Lamps-License ....................... 8W-51 Sensor-Battery Temperature ............. 8W-30 
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Component Page Component Page 
Sensor-Brake Fluid Level ............ 8W-34, 35 Starter .............................. 8W-21 
Sensor-Camshaft Position ............... 8W-30 Switch-Adjustable Pedals ............... 8W-56 
Sensor-Crankcase ..................... 8W-30 Switch-Backup Lamp .................. BW-51 
Sensor-Crankshaft Position .............. 8W-30 Switch-Disconnecting Stabilizer Bar ....... 8W-31 
Sensor-Dynamics ...................... 8W-35 Switch-ESP .......................... BW-35 
Sensor-EGR Temperature ............... 8W-30 Switch-EVAP System Monitor ............ 8W-30 
Sensor-Engine Coolant Temperature ....... 8W-30 Switch-Exhaust Brake .................. 8W-30 
Sensor-Evaporator Temperature .......... 8W-42 Switch-Headlamp ..................... 8W-40 
Sensor-Fuel Rail Pressure ............... 8W-30 Switch-Hood Ajar ..................... 8W-21 
Sensor-Input Speed .................... 8W-31 Switch-Horn ......................... 8W-41 
Sensor-Intake Air Temperature ........... 8W-30 Switch-Ignition ....................... 8W-13 
Sensor-Line Pressure .................. 8W-31 Switch-Multifunction ................... BW-40 
Sensor-Manifold Absolute Pressure ........ 8W-30 Switch-Oil Pressure .................... BW-30 
Sensor-Mass Air Flow .................. 8W-30 Switch-PrO .......................... 8W-30 
Sensor-Oil Pressure .................... 8W-30 Switch-Parking Brake .................. 8W-40 
Sensor-On Temperature ................ 8W-30 Switch-Passenger Airbag On/Off .......... 8W-43 
Sensor-Output Speed ................... 8W-31 Switch-Power Sliding Backlite ........... 8W-60 
Sensor-Seat Track Position-Driver ......... 8W-43 Switch-Seat Belt-Driver ................ 8W-43 
Sensor-Steering Angle .................. 8W-35 Switch-Stop Lamp ..................... BW-33 
Sensor-Temperature/Pressure-Inlet ........ 8W-BO Switch-Sunroof ....................... 8W-64 
Sensor-TemperaturelPressure-Map ........ 8W-BO Switch-Tire Pressure Monitor ............ 8W-56 
Sensor-Transfer Case Position ............ 8W-Bl Switch-TowlHaul Overdrive Off ........... 8W-31 
Sensor-Transmission Range .............. 8W-Bl Switch-Transfer Case Selector ............ 8W-31 
Sensor-Transmission Temperature ........ 8W-31 Switch-Washer Fluid Level .............. 8W-53 
Sensor-Turbo Speed .................... 8W-30 Switch-Winch ........................ 8W-56 
Sensor-Water In Fuel .................. 8W-30 Switch-WindowlDoor Lock-Driver ... 8W-60, 61, 62 
Sensors-Exhaust Pressure ............... 8W-30 Switches-Clutch Interlock ............... 8W-30 
Sensors-Exhaust Temperature ............ 8W-30 Switches-Heated Seat .................. 8W-63 
Sensors-Impact ....................... 8W-43 Switches-Power Window ................ 8W-60 
Sensors-Knock ........................ 8W-BO Switches-Remote Radio ................. 8W-47 
Sensors-Oxygen ....................... 8W-30 Switches-Seat ........................ 8W-63 
Sensors-Prop Shaft Speed ............... 8W-31 Switches-Speed Control ................. BW-33 
Sensors-Wheel Speed ................ 8W-34, 35 Throttle Body ........................ 8W-30 
Servo-Speed Control ................... 8W-33 Transducer-AIC Pressure ................ 8W-42 
Solenoid-Brake Transmission Shift Transponder-Tire Pressure-Left Front ...... 8W-49 

Interlock .......................... 8W-Bl Transponder-Tire Pressure-Right Front ..... 8W-49 
Solenoid-EVAP Purge .................. 8W-BO Upfitter Accessories .................... 8W-13 
Solenoid-Wastegate .................... 8W-30 Valve-EGR Airflow Control .............. 8W-30 
Solenoids-Locker ...................... 8W-31 Valve-EGR Cooler Bypass ............... BW-30 
Solenoids-Multi Displacement System ...... 8W-30 Wiring-Trailer Tow .................... 8W-54 
Speakers ............................ 8W-47 
Splices .............................. 8W-70 
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8W·13 INTEGRATED POWER MODULE 

Component Page 
Amplifier-Radio .................... BW-13-23 
Assembly-Shift MotorlMode 

Sensor ........... BW-13-12, 13, 14, 22, 29, 30 
Assembly-Transmission Solenoid ....... 8W-13-38 
Assembly-Transmission SolenoidfrRS . 8W-13-11, 15 
Assembly-Winch ..................... 8W-13-7 
Auxiliary PDC Box ................ 8W-13-8, 19 
Backlite-Electric Heated .............. 8W-13-10 
Battery . . . . . . . . . . . . . . . . . . . . . . . . . . 8W-13-7, 8 
Battery-Auxiliary .................... 8W-13-7 
Cluster ................ 8W-13-9, 16, 23, 25, 33 
Ciutch-AIC Compressor .............. BW-13-36 
Control-AlC-Heater ................ BW-13-9, 22 
Data Link Connector ............. 8W-13-16, 32 
Drive-Fan-Radiator .................. 8W-13-9 
Fuse 1 ............................ 8W-13-9 
Fuse 2 ............................ 8W-13-9 
Fuse 4 ............................ 8W-13-10 
Fuse 5 ............................ 8W-13-9 
Fuse 6 ............................ 8W-13-9 
Fuse 8 ............................ 8W-13-10 
Fuse 9 ............................ 8W-13-10 
Fuse 10 ........................ 8W-13-11, 15 
Fuse 11 ........................... 8W-13-10 
Fuse 12 ........................... 8W-13-17 
Fuse 13 ........................... 8W-13-17 
Fuse 14 ........................... 8W-13-17 
Fuse 15 ........................... 8W-13-17 
Fuse 16 ........................... 8W-13-17 
Fuse 18 ........................... 8W-13-1B 
Fuse 19 ........................... 8W-13-18 
Fuse 20 ........................... 8W-13-I8 
Fuse 21 ........................... 8W-13-18 
Fuse 22 ........................... 8W-13-21 
Fuse 23 ........................... 8W-13-22 
Fuse 24 ........................... 8W-13-22 
Fuse 25 ........................... 8W-13-22 
Fuse 26 ........................... 8W-13-22 
Fuse 27 . . . . . . . . . . . . . . . . . . . . . . . . . . . 8W-13-22 
Fuse 28 ........................... 8W-13-20 
Fuse 29 ........................... 8W-13-20 
Fuse 30 ............................ 8W-13-9 
Fuse 31 ........................... 8W-13-23 
Fuse 32 ........................... 8W-13-19 
Fuse 33. . ......................... 8W-13-9 
Fuse 35 ........................... 8W-13-23 
Fuse 36 ........................... 8W-13-23 
Fuse 37 ........................... 8W-13-20 
Fuse 38 ........................... 8W-13-23 

Component Page 
Fuse 39 . . . . . . . . . . . . . . . . . . . . . . . . . . . 8W-13-24 
Fuse 40 ........................... 8W-13-24 
Fuse 42 ........................... 8W-13-24 
Fuses ........................... 8W-13-5, 6 
Fusible Link . . . . . . . . . . . . . . . . . . . . . . 8W-13-7, 8 
G100 .............................. 8W-13-7 
G101 .............................. 8W-13-7 
G102 .............................. 8W-13-7 
G 104 ........................ 8W-13-8, 19, 39 
G105 .............................. 8W-13-7 
G106 .......................... 8W-13-19, 39 
G107 ............................. 8W-13-39 
GIll .............................. 8W-13-7 
G201 ............................. 8W-13-21 
Generator .......................... 8W-13-7 
Heater-Fuel ....................... 8W-13-36 
Horn 1 ........................... 8W-13-39 
Horn 2 ........................... 8W-13-39 
Lamp-Backup-Left .................. 8W-13-35 
Lamp-Fog-Left Front ................ 8W-13-35 
Lamp-Headlamp-Left ............. 8W-13-31, 34 
Lamp-Headlamp-Right ............ BW-13-31, 34 
Lamp-Parkffurn-Left Front ........ 8W-13-17, 31 
Lamp-Parkffurn-Right Front ....... 8W-13-17, 31 
Lamp-Tail StopfI'urn-Left ............. 8W-13-32 
Lamp-Tail StopfI'urn-Right ............ 8W-13-32 
Lamp-Underhood ................... 8W-13-10 
Lighter-Cigar ...................... 8W-13-24 
Media System-MonitorlDVD ........... 8W-13-16 
Mirror-Inside Rearview ............ 8W-13-20, 35 
Mirror-Outside Rearview-Driver ........ 8W-13-10 
Module-Anti-Lock Brakes " BW-13-9, 17, 18, 32, 33 
Module-Axle Disconnect-Front ...... 8W-13-26, 30 
Module-Brake Provision ........... 8W-13-17, 19 
Module-Electronic Overhead ........... BW-13-16 
Module-Engine Control ... 8W-13-15, 20, 24, 25, 27 
Module-Final Drive Control ......... 8W-13-9, 10 
Module-Fuel Pump .................. 8W-13-27 
Module-Hands Free ................. 8W-13-16 
Module-Occupant Restraint Controller ... 8W-13-1B 
Module-Powertrain Control ... 8W-13-8, 11, 15,20, 

23, 25, 26, 27, 35, 37, 3B 
Module-Sentry Key Remote 

Entry/wCM .................. BW-13-16, 21 
Module-Totally Integrated Power .. 8W-13-3, 4, 7, 9, 

10,11,12,13,14,15,17,18,19,20,21,22,23, 
24,25,26,27,28,29,30,31,32,33,34,35,36, 

37,38,39 
Module-Transmission Control ..... 8W-13-B, 10,38 
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Component Page 
Motor-Blower .. , ................... 8W-13-28 
Motor-Condenser Fan ................ 8W-13-36 
Motor-Wiper-Front ............... 8W-13-37, 39 
MotorlModule-Sunroof ................ 8W-13-9 
Port-Upfitters ....................... 8W-13-8 
Power Outlet ...................... 8W-13-23 
Power Outlet-Console ................. 8W-13-9 
Power Outlet-Instrument Panel ........ 8W-13-24 
Pump-Washer-Windshield ............. 8W-13-26 
Radio ............................ 8W-13-16 
Receiver-Satellite ................... 8W-13-16 
Relay-Intake Air Heater ............... 8W-13-7 
Relay-Smart Power .................. 8W-13-20 
Relay-Trailer Tow Damping ............ 8W-13-9 
Relay-Trans-Mission .............. BW-13-22, 3B 
Seat Belt-Tension Reducer-Driver ....... 8W-13-24 
Sensor-Ambient Air Thmperature .... BW-13-31, 38 
Sensor-Brake Fluid Level ............. 8W-13-27 
Sensor-Dynamics .................... 8W-13-9 
Sensor-Prop Shaft Speed-Front ........ BW-13-26 
Sensor-Prop Shaft Speed-Rear ......... 8W-13-33 
Sensor-Steering Angle ............... BW-13-20 
Sensor-Transfer Case Position .... 8W-13-12, 13, 14 
Sensor-Transmission Range ..... 8W-13-11, 15,25 
Solenoid-Wastegate ................... 8W-13-9 
Starter ......................... 8W-13-7, 36 
Switch-Adjustable Pedals .......... 8W-13-19, 26 
Switch-Backup Lamp ................ 8W-13-34 

Component Page 
Switch-Clutch Interlock ........... 8W-13-11, 15 
Switch-Clutch Interlock/Upstop ......... 8W-13-8 
Switch-Door Lock-Passenger ........... 8W-13-20 
Switch-Heated Seat-Driver ............ BW-13-27 
Switch-Heated Seat-Passenger ......... 8W-13-27 
Switch-Hood Ajar ................... BW-13-38 
Switch-Ignition ..................... 8W-13-21 
Switch-Passenger Airbag On/Off ........ BW-13-1B 
Switch-Power Sliding Backlite ......... BW-13-37 
Switch-Seat-Driver .................. 8W-13-22 
Switch-Seat-Passenger ............... BW-13-22 
Switch-Stop Lamp ........... 8W-13-8, 20, 22, 32 
Switch-Transfer Case Selector ......... BW-13-20 
Switch-Washer Fluid Level ............ BW-13-25 
Switch-WindowlDoor Lock-Driver .... BW-13-22, 37 
Transducer-AIC Pressure .......... BW-13-34, 35 
Transponder-Tire Pressure-Left Front ... BW-13-19 
Transponder-Tire Pressure-Right Front .. 8W-13-19 
Upfitter Accessories-Chassis-Left ..... 8W-13-8, 17 
Upfitter Accessories-Chassis-Right ... 8W-13-17, 1B, 

19, 2B, 35 
Upfitter Accessories-Engine Compartment. BW-13-8 
Upfitter Accessories-Jumper Kit ......... BW-13-8 
Wiring-Trailer Tow ............ 8W-13-17, 18, 28 
Wiring-Trailer Tow 4-Way .......... BW-13-17, 28 
Wiring-Trailer Tow 7-Way ............. 8W-13-1B 
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[][I IE 
[]!J 

0 
888 

5 
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8W ·13·4 

J078W-4 

8W·13 INTEGRATED POWER MODULE 

MODULE· 
TOT ALLY INTEGRATED POWER 

(REAR VIEW) 

========= 
~ 

====1I==~ d 

====l!J ==== 
~ 

= =c::::I====== I 

o 
[) 

lU] 

DR 

DR801304 



DR 

FUSE NO. AMPS 

1 20A 

2 20A 

3 . 
4 15A 

5 20A 

6 i0A 

7 . 

8 lOA 

9 30A 

10 5A 

11 20A 

12 30A 

13 25A 

14 15A 

15 20A 

16 15A 

17 

18 40A 

19 30A 

20 10A 

21 i0A 

22 2A 

23 i0A 

24 20A 

25 10A 

DR801305 

8W-13 INTEGRATED POWER MODULE 

FUSES 
(TIPM) 

FUSED CIRCUIT FUNCTlON 

M0518RDIDB 

A94118RD 

. 

A 1()4 lOYURD 

A310 16RDILB 

A212 lORD/OR 

. 

C1618DS/GY 

A12114RDIYL 

T4120Yl/DB 

A11418GY/RD 

A400 14TN/RD 

A11114DGJRD 

L720WTIYL 

L67818BR 

L7020WT/GY 

-
Ai07 12TN/RD 

A100 14RDNT 

F1oo20PKNT 

F20120PKlOR 

A106 20lBIRD 

A91920RD 

A91616RD 

A94018RD 

FUSEDB(+) 

FUSED S{+) 

. 

FUSED 8(+) 

vv FUSED 8(+) 

00 FUSED 8(+) 

. 
vv HEATED MIRROR CONTROL OUTPUT 

•••• FUSED 8(+) 

TRS T41 SENSE 

FUSEDB(+) 

•••• FUSED 8(+) 

~ FUSED 8(+) 

FUSED PARK LAMP FEED 

FUSED PARK lAMP FEED 

FUSED PARK LAMP FEED 

-
~ FUSED B(+) 

•••• FUSEDB(+) 

FUSED IGNITION SWITCH OUTPUT (RUN) 

FUSED IGNITION SWITCH OUTPUT (RUN-START) 

FUSEDB(+} 

FUSEDB(+) 

FUSEDB(+) 

FUSEDS(+) 

~ AWAL 

vv EXCEPT BASE 

00 DIESEL 

•••• POWER WAGON 

•••• TRAILER TOW 

8W -13·5 

J078W-4 



8W ·13· 6 

FUSE NO. AMPS 

26 20A 

27 40A 

28 10A 

29 10A 

30 15A 

31 10A 

32 10A 

33 10A 

34 -

35 15A 

36 25A 

37 15A 

38 25A 

39 lOA 

40 20A 

41 -
42 30A 

J078W-4 

8W·13 INTEGRATED POWER MODULE 

FUSES 
(TIPM) 

FUSED CIRCUIT 

A10318GY/RD 

A210 120RlRD 

F202 20PKlGY 

F2120PKJDG 

F960 20PKJlG 

A91816RD OOOC) 

F504 20GY/PK 

F92116PKJlB 

. 
A944 20RD 

A1l616YL./RD 

A1181BRDIOR 

A20518RD/OR 

F983 20PKJYL 

F984 18PKJYl 

-
A20910RD 00 

00 DIESEL 

FUNCTION 

FUSEDB(+) 

FUSEDB(+) 

FUSED IGNITION SWITCH OUTPUT (RUN-START) 

FUSED IGNITION SWITCH OUTPUT (RUN-START) 

FUSED IGNITION SW.ITCH OUTPUT (RUN-START) 

FUSEDB(+) 

FUSED IGNITION SWITCH OUTPUT (RUN) 

FUSED IGNITION SWITCH OUTPUT (RUN) 

FUSED B(+) 

FUSED B(+) 

FUSED IGNITION SWITCH OUTPUT (RUN·START) 

FUSED B(+) 

FUSED IGNITION SWITCH OUTPUT (RUN-ACC) 

FUSED IGNITION SWITCH OUTPUT (RUN-ACC) 

. 

FUSEDB(+} 

o C) C) 0 EXCEPT DIESEL MTC 

DR 

DRB01306 



DR 

r - 1 STARTER 

I I (8W-21-3) 
L J (8W-21-4) 

?AS 1 OIES~l 
I I 

A8 A8 
6 2 

RD RD 
I I 
~ 

10 
RD 

r ! 1 ASSEIIBLY
WINCH 

I I (POWER 
L J WAGON) ? (8W-56-3) 

10 
BK 

DIESEL 

r 
~ 

S.7l 3.7U4.7U 
EXCEPT S.7l 

H~ 
I I 
Z1 Z1 
4 6 

BK BK 

I I 
~ 

I 

DR801307 

Z1 Z1 
10 4 
BK BK 

I I 
'-----v----" 

I 

JL G102 

(8W-15-2) 

8W·13 INTEGRATED POWER MODULE 

AO 
6 

RD 

r 1 MODULE-
TOTALLY 

I I INTEGRATED 

L J POWER 
- (8W-13-3) 

TO 
FUSIBLE 

LINK 
(8W-13-8) 

(8W-13-4) 

FUSIBLE 
LINK 
A11 
6 
LB 

~AS A DlES~L 

GAS , 

5.7L I 3.7U4.7U 
EXCEPT 5.7L 

H~ 
I I 

Z2 Z2 
4 6 

BK BK 

I I 
~ 

I 
v 

I I 
Z3 Z3 
6 8 

BK BK • S115 

I I 
'-----v----" 

DIESEL 

22 
1 

BK 

" 

EXC~ 

I I 
A11 
4 

BRIRD 

A11 
2 

BRIRD 

I I 
~ 

r ! 1 GENERATOR 

I I (8W-20-2) 
(8W-20·3) 

L_J 

JL G101 

(8W-15-2) 

JL Gi00 

(8W.15-2) 

A1 
1 

RD 

ZO 
8 

BK 

I 

8W ·13·7 

a7A 

r \1 RELAY-
~ IINTAKEAJR 
I HEATER 
U. _ .:J (DIESEL) 
30 (8W-30-18) 

(BW-30-26) 

fUSIBLE 
LINK 
A19 
10 
RDIYL 

FUSIBLE 
LINK 
A919 
10 
DG 

'-y----" 

I 
• S199 

~ 

I I 
A19 A919 
4 4 

RDIYL BK 

I I 
'-y-----/ 

ZO 
1 

BK 

I 
JL G11i JL Gi0S 

(8W.15.2) (8W·15-2) 

J078W-4 



8W ·13· 8 8W·13 INTEGRATED POWER MODULE 

r -1 SWITCH-
CLUTCH 

I IINTERLOCKI 

L J UPSTOP 
- (8W-30-39) 

3 

FROM 
BATTERY 
(8W-13-7) 

• 5191 
I 

A420 r -1 MODULE· 

I I 
TRANSMISSION 
CONTROL 

10 
RD 

T26 
18 

DGiOR 

9 ~ C130 
126 
18 

OGiOR 
I 

L _ J (8W-31-2) 

3'( 
K427 

18 
ORJlG 

~ 

I 
• ---. ---. S110 
I I I 

A420 
10 
RD 

A420 
10 
RD 

A420 
10 
RD 

11 31 5J 
r - - - - - - - - - ""'AUXlLIARY 

FUSED FUSED FUSED I PDC BOX 
) B(+) B{+) B(+) ) 

I FUSED I 

LSO 
18 

MffN 

14 ~ C135 
lSO 
18 

MffN 
I 
• S111 
I 

lSO (8W-33-2) 

18 
WTITN 

3 ~ C219 
LSO 
18 

MffN 
• • S214 
I (8W-33-2) 

lSO 
18 

r -1 MODULE· 
POWERTRAIN 

I I CONTROL 

I ~~~ON I 
SWITCH 

\ OUTPUT FUSED FUSED \ 

MffN 

21 
L _ J (8W-30-8) \JR~.s~R:2. _ B(+) __ ~(~ j r -l swrrcH• 

I I 
STOP 
LAMP 22 C3 

G113 
16 

PKlYL 

UPFITTER 
ACCESSORIES

ENGINE 
COMPARTMENT 

81" 61" 41" 
L _ J (8W-33-2) 

~ ________ ~A~ ______________ ~, 

F922 
16 

PK/RD 

2~ 
F923 K425 Z914 F922 F922 
16 16 16 16 16 

A423 
14 
PK 

41 

A422 
14 
RO 

3 J C102 

UPFITTER 
ACCESSORIES

CHASSIS
LEFT 

~ ____ ~A~ ____________ ~, 

PKlYL PKIYL BK PKiRD PKiRD 

I I A422 A423 A426 l7 

I 6.7l I S.7l 14 14 14 18 
~ D~ESEl A GA~ RD PK VT WTIYL 

I • -! 5023 2 1 :1 J 1 J C145 I 
~16.7L I .-,-. W 
GAS DIESEL V937 G425 F922 A423 A422 A422 A423 A426 TO 

18 18 16 14 14 14 14 14 S3i3 
VT/BR VTfYL PKIRO PK RD RD PK VT (8W-13-17) 

~~~~J J "':V~~2)T J J J J JPORT. 
1, --1-11~~-I--i--rr- -I UP FITTERS 

(6W-1~) 
F923 V937 G425 F922 A423 A422 A426 

16 18 18 16 14 14 14 
PKlYL VTIBR VTlYl PKiRD PK RD VT 

-----I _----,1 V I 1 I 
UPFITIER 

ACCESSORIES
JUMPER KIT 

WI WI WI WI 6.7l MIT 

UPFITIER 
ACCESSORIES

JUMPER KIT 

DR 

J078W-4 DR801308 



DR 8W·13 INTEGRATED POWER MODULE 8W ·13·9 

I BAn AO I (8W-13-7) 

r ":1'=' - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .., MODULE· 

I L'" I TOTALLY 

I r -8(+) - - - - -l ELECTRONICS I ~~~~TED 
I I I I (8W-13-3) 

f 
FUSED FUSED I (8W-13-4) I IGNITION IGNITION I 

I I SWITCH SWITCH I I 
OUTPUT OUTPUT 

I URUN-START) (RUN) J J 

i rt ~USE rt ~USE rt ~U;; rt ~U:E.. rt ~SE - - ~ ~E i 
I lfl20A lfl20A lfl20A lfllOA lfll5A lfllOA I Ll ___ l __ J ____ l ________ L ___ l _______ ~ 

2YC10 

MOS 
18 

RO/DB 

2 t C136 

M05 
18 

RO/OS 

5 t C311 

MOS 
16 

RD/DB 

3YCi0 6'( C10 

A941 A310 
18 16 
RD RO/LB 

33 J. __ 1~ C219 

A310 
16 

ROilS 

lt~ 
Ali0 

14 
ROILS 

15,( CiD 

A212 
20 

RDJOR 

1ft C130 

20YC3 

F960 
20 

PKlLG 

13,( C3 

F921 
20 

PKllB 

57 t C2i9 r -1 RELAY· 
A212 F921 I I TRAileR 

18 20 TOW 
PKlYl eXCEPT PKlLB L J DAMPING 

ESP/S.7L ESP/S.7L I - (8W-54.7) ! POWER POWER 1 A C1 Sl 
2 T C112 W~GON A WAG~N r - 1 CONTROL-AlC-

I HEATER 
A212 6.7l EXCEPT GAS/5.9U I I (8W-42-3) 

SHIFT ON 6.7L SHIFT L J 
18 - F960 T n;rv 

AONM,FlV P~~G 

Item 3! e~ e-e S180 e S022 .----e----e-e 8139 

I (8W-30-40) I I I I 

A405 
18 
BR 

A941 A3i0 
18 14 
RO RD/LB 

J 
A212 
18 

PKJYL 

A212 
18 

PKlYl 

F960 
20 

PKlLG 

F960 
20 

PKlLG 

~I 
'-----y-------. 

ee 41 
e 32 
r -1 MODULE· r -1 MOTORI 

I I 
MODULE· 
SUNROOF 

ANn· 
I I LOCK 

L _ J (8W-64-2) 

2 C1 r -1 CLUSTER 

I I (8W-40-2) 

L_J 
1 

r -l POWER 
OUTLET· 

I J CONSOLE 
L J (EXCEPT BASE) 

- (8W-41-4) 

DR801309 

B 

6 r -1 DRIVE·FAN
RADIATOR 

I I (UL) 
L _ J (8W-30-22) 

r - 1 SOLENOID· 

I I 
WASTEGATE 
(5.9L) 

L _ J (8W-30-22) 

L J BRAKES 
- (8W-34-2) 

(8W-35-2) 

e AWAL 
e!!'l RWAL 

• •• 5.9L DIESEL 

vv EXCEPT BASE 

F96D F960 F960 
20 20 20 

PKlLG PKlLG PKlLG 

7 ~ el~ 55 + C211 

F960 
20 

PKlLG 

J 

NOT 
USED 

r - 1 SENSOR· 

I I 
DYNAMICS 
(ESP) 

L _ J (8W-35-3) 
B7 r -1 MODULE· 

I I 
FINAL 
ORNE 

L J CONTROL 
- (S.7L OFF ROAD) 

(8W-31-11) 

J078W-4 



8W ·13 ·10 ------ 8W·13 INTEGRATED POWER MODULE --------

I BATT AO I (8W-1l-7) 

r 'r ---------------------------,~~ 
I I TOTAlLY 

I 
r B(+)- I ELECTRONICS INTEGRAlED \ \ I POWER 

I J REAR J I (8W-13-3) 
{ WINDOW { I (8W-13-4) 

I \ DEFOGGER \ 
I CONTROL I 
l~~~ I 

:@lFIJSE@FUSE@FUSE@FUSE: 
I 8 vv 9 ........ 4 11 I 
I 10A lOA 15A 20" I 
L __ L____ _ _____ J-- ___ ~ _______ L __ j 

VV 14lC10 vv 7lC10 17 Ci0 

C16 C15 
18 14 

DWGY D~ 

1 101 

~~~~ 5 C10 5lC9' 

A114 
18 

GY/RD 

I EXCEPT 
~SE A BAS~ 

I 

Ir - - -1 C136 
C16 
18 

e-e 8145 

DB/GY 
I C15 
e S334 14 I (6W-62-3) BK 

Ci6 
18 

DBIGY 

1 ~ C305 

C16 
18 

DBIGY 

EXCEPT 

~ 

1 t C337 

C15 
16 

DBIWT 

A121 
14 

RDNL 

A104 
20 

YURD 

J~ 
r -1 MODULE· 
I I TRANSMlSSlON 

CONTROL 
L _ J (8W-31-23) 

I I 
A114 "114 

18 18 
GYJRD GYIRD 

I 

2 ~ C103 

'-----y---/ 

26 t ~11 
Al14 A114 

18 18 
GY/RD GYIRD 

~ 21 

DR 

r-1 LAMP 
TO UNDERHOOD 

I I (8W44-3) 

I 
~ 

J078W-4 

4 

r - lIlIRROR. 

I I 
OUTSIDE 
RfARVlEW· 

L J DRIVER 
- (8W-62-3) 

1 
r I 1 BACKUTE· 

I I 
ELEClRIC HEATED 
(8W-48-2) 

L_J 

A1 
r -lMODULE-

I I~~ 
L J CONTROL 

- (8W-31-1l) 

•• ~~ DC 

vv EXCEPT BASE 
........ POWER WAGON 

5204 
(aW-13-16) L_J 

DR801310 



DR ------------------ 8W·13 INTEGRATED POWER MODULE 
GAS 

DR801311 

I BATT AO I (8W-1J.7) 

r--~ ---------lMODULE. 
TOTALLY 

I r - - - - - - - l ELECTRONICS I INTEGRATED 
I ' 8(+) I POWER 

I J J I (8W-13-3) 
I I (8W-134) 

1\ TRS TRS \ I 
I rn ru I 

SENSE SENSE \ I : _[ ______ -1 I 

: ~~~ : 
I ~5A I 
L __ .l____ _ _____ ...J 

.... 21lC1G 

T41 
20 

YUOB 

I 
.------------. S123 

I 
T41 
20 

YUDB 

I 
,Fwr~ _ ____'A'_ _ ___=_AfT.:..:... ... 

T41 
20 

YUDB 

9 t C130 

T41 

38 C3 21 C3 r - - - - - - iMODULE-
POWERTRAIN 

I I CONTROL 

L ..J (8W...JO-2) 
- - - - - - (8W-31-S) 

3.7l , 

10 

20 
YUOB 

I 
4.7US.7L 

J r - 1 ASSEMBLY· 

I I 
TRANSMISSION 
SOLENOlDl1'RS 

L J (RFE) 
- (8W-31-1) 

r -1 SENSOR· 

I I 
TRANSMISSION 
RANGE 

L _ J (aW-31-S) 

1 

r -1 SWITCH· 
CLUTCH 

I t INTERLOCK 
L _ J (8W-3Q·2) 

~~~~ POWER WAGON 

8W ·13 ·11 

J078W4 



8W .. 13 ·12 8W·13 INTEGRATED POWER MODULE 
GAS 

J078W-4 

I BAn AO I (8W-13-7) 

r- =r ... ---------------------,MODUlE. 

I '\ - - - - - - - - - - - - - - - - ELECTRONICS I TOTALLY 
\ B(+) INTEGRATED 

I / / I POWER 
(8W·13·3) 

I ( MODE SENSOR \ I (8W·13-4) 
I LSENSORA __________ ~ETUR~ I 
L_ _ _____________ ] ______ ~ 

1°IC4 111C4 

D201 Gi80 
20 20 

WT/DG VTIYl 

I 
MTC 

I 
ETC A , , 

~ 13 

4.7L4WDI 33 C130 4.7L4WDI 
5.7L2WD A 5.7L4WD , 

" 
5·SL2WD A 5.7L 4~D 

titi 30 ,t Ci30 3 l C131 
ltUlt 3 t t 

'-----y-----" 

D201 
20 

WT/DG 

EXCEPT 

~ 

I I 
D201 

20 
WT/DG 

D201 
18 

WT/DG 

I I 
"-----y-----" 

... J 

POWER EXCEPT 

W~ 

I I 
G180 G180 

20 18 
VTIYL VT/YL 

I I 
"-----y-----" 

mJ r - - - - - - - - -,SENSOR. 

I I 
TRANSFER 
CASE 

L .J POSITION 
--------- (MTC) 

(8W-31-10) 

13 t C130 
... v 

G180 
20 

VT/yL 

2 3 

8 t C131 
, 

r - - - - - - - - - - - - - - - - - - - - - - - - -, ASSEMBLY-

I I SHIFT 
MOTOR! 

I I MODE L ________________________ ~=~ 

(8W-31-19) 

~ EXCEPT HD ttU 4.7L 
............ POWER WAGON uuu 5.7L 

DR 

DR801312 



DR ----------------- 8W·13 INTEGRATED POWER MODULE ------ 8W ·13 ·13 
S.9L DIESEL 

DR801313 

I BATT AO I (SW·13-7) 

r r:- --------------------lMODULE• 

I '\ _r=--_ - - - - - - - - - - l ELECTRONICS I TOTALLY 
\ 8(+) INTEGRATED 

I / / I POWER 
(8W·1 J.3) 

I ( MODE SENSOR \ I (8W-114) 
I ,-SENSORA_ _ _ _ _ _ _ _ ~ETUR~ ..1 I 
L __ L ______________ I ______ J 

10J C4 11J C4 

0201 G180 
~ ~ 

WTIDG VTfYl 

I I 
ET;;-;.C~_----,A MTC MTC A'-__ ---.;;;ET..;...;;.C 

12'Ll~ ·:;f ---1~~ J'cm 

0201 
20 

WT/DG 

... V ' 

0201 
18 

WTIDG 

J 
r MODE 1 SENSOR· 
I SENSOR A I =SFER 

L J POSITION 
- - (MTC) 

(8W-31·14) 

G180 
20 

VTIYL 

2 3 r - - - - - - - - - - - - - - - - - - - - - - - - -, :::rMBLY-

I I~~ 

L------------------------~:~R 
(ETC) 
(8W-31-19) 

-MIT 

-- Nf 

J078W-4 



8W -13 -14 8W-13 INTEGRATED POWER MODULE 
6.7L DIESEL 

J078W-4 

BATT AD (8W-13-7) 

r-], • --------------------lMODULE. 

I '\ - - - - - - - - - - - - - - ELECTRONICS I TOTALLY 
\ B(+) INTEGRATED 

I / / I POWER 
(8W-13-3) 

I ( MODE SENSOR l I (8W-13-4) 
I LSENSORA ___________ RETUR~,,:::, I L_J- ______________ J ______ ~ 

10 I C4 111 c.t 

0201 G180 
~ ~ 

WTJOG VTNL 

I I 
~;:..;;..!.;;..C ___ ---'A'-___ M---,T~ ~TC A'-____ ET ___ ~ 

~ 
37 t C130 12 t C132 

~ 

0201 
20 

WTIOG 

0201 
20 

wr/DG 

I EXCEPT 

37l Cl~ ~ lR~ 
~ 

0201 
20 

wr/DG 

J 

G180 
20 

VTNL 

J cm 

2955 
20 
BK 

uuJ r - - - - - - - - - -,SENSOR. 

I I 
TRANSFER 
CASE 

L .J POSITION 
--------- (MTC) 

(8W-31-22) 

~ 
25 t C130 9 t C132 

~ 

G180 
20 

VTNl 

2 3 r - - - - - - - - - - - - - - - - - - - - - - - - - - 1 ASSEMBLY· 

I SHIFT 
t MOTOR! 

L------------------------ __ J~~R 
(ETC) 
(8W-31-19) 

DR 

DR801314 



DR 

DR801315 

8W·13 INTEGRATED POWER MODULE 
DIESEL 

8W·13·15 

MIT 
I 

I BATT AO I (8W-13-7) 

r - -"'f~ - - - - • MODULE-

I ~ I TOTALLY 
r -B(+) -, ELECTRONICS INTEGRATED 

I \ I I POWER 
I) ) I (8W-13-3) 

I 
I I (8W-13-4) 

TRS 
I T41 I 

\ SENSE 
I 'L- -1- I 

: ~ FUSE : 
I 10 I 
I SA I 
L __ l. _____ ---1 

2r 
NT A , 

~DC 
I 

T41 
20 

YUDB 

151 ella 

I 
~H 

I I 
T41 T41 
18 20 

YUOB YUDB 
I I 

"'-----v--" 
I 
• 
I 

T41 
20 

YUDB 

• 
I 

T41 
20 

Yl/OB 

• -----. S123 

I 
T41 
20 

YUDB 

I 
T41 
20 

YUDB 

••• 8 ~ em... 9 ~ - - ~~~ 4 ella 
J~ 
r -lMODULE

POWERTRAIN 
/ / CONTROL T41 

20 
YUOB 

1 
r --: 1 SWITCH

CLUTCH 
I 1 INTERLOCK 
L _ J (8W-30-2) 

T41 
20 

YUOS 

141 
20 

YUDB 

I I 
~ 

... 61 
CiilCiiItiiHi 10 

T41 
20 

YUDB 

J~ r -l MODULE· 
ENGINE 

I I CONTROL 
L _ J (8W·30·2) 

r -lSENSOR. 

I I 
TRANSMISSION 
RANGE 

L J (8W·31-1S) 
- (8W-31-24) 

••• 5.9L DIESEL 

CiilCiiICiiICiiI 6.7L DIESEL 

T41 
20 

YUD8 

4L 
"- ~ (8W-30-2) 

- (8W-31-5) 

r - 1 ASSEMBLY-

I I 
TRANSMISSION 
SOLENOIDfTRS 

L J (RFE) 
- (8W-31-?) 

J078W-4 



8W ·13 ·16 8W·13 INTEGRATED POWER MODULE 

FROM 
C219 

(8W·13-10) 

I 

r -1 MODULE· 
SENTRY KEY 

I I REMOTE 

L J ENTRYIWCM 
- (8W-39-2) 

5 

r -1 CLUSTER 

I I (8W-40-2) 161 ~~~A 
L _ J C(8:~!~) OR 

~l~ -
A114 A114 A114 A114 

18 18 18 18 
GY/RD GYIRD GYIRD GY/RD 

I I I I • _____ • ____ • __________ • ______ • 8204 

I 
A114 

18 
GYIRO 

EXCEPT I 
SA!ELLITE A SATELLITE 

I' 
• ---. ---..... --. 8235 

A114 
18 

GY/RD 

I 

A114 
18 

GYIRD 

A114 
18 

GY/RD 

I I 
HANDS v EXCE~T 
FREE HANDS 

FREE 

I 
~CEPT VI BASE 

BASE 

A114 
18 

GYIRD 

2 f C~1 
A114 

18 
GYIRD 

I 
• -------. 8355 

A114 
18 

GY/RD 

A114 
18 

GYIRD 

1 C1 12 C1 

r.. r.. r.. 1 r -lMODULE. 
HANDS 

I I FREE 
L _ J (8W-55-2) 

r-------,RADIO 
I I (8W-47·2) 

L ______ ...J 

r..r..r..6 r - 1 RECEIVER
SATELLrTE 

I I (SW-47-2) 
L_J 

I I 
A114 

18 
GYIRD 

61 
r -lMEDIA 

SYSTEM· 
I I MONITORIDVD 
L _ J (8W-47-7) 

A114 
18 

GYIRD 

2 

r -1 MODULE
ELECTRONIC 

I I OVERHEAD 
L _ J (8W-49-2) 

DR 

J078W-4 r..r..r.. SLT+ 
DR801316 



DR 

I BATT AO 

r 
I 
I 
I 
I 
I 
I 

8W·13 INTEGRATED POWER MODULE 8W ·13 ·17 

I (8W-13-7) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -'MODULE· 

I TOTALLY 
INTEGRATED 

\" B(+) \ ELECTRONICS I POWER 

/ / I (8W-13-3) ( r:~ ( I (8W-13-4) 

\0EED~ I 

f 1 1: 
1 ~ ~~S!m ~ ~~SE ~ ~~SE ~ ~~SE ~ ~~SE : 

I l£l30A l£l25A l£l15A l£l20A l£l15A I Ll ____ l ____ I _______ L _________ l __ ~ 
22 C10 

MOO 
14 

TN/RD 

1 C9 8T Cg 

L7 
20 

WT/YL 

I 
.---. 5102 

L~ I (8W-51-2) 

18 
Al11 WT/yL L7 

16 6 ~ C135 20 
DGJRD L7 WTfYL 

18 
WT/yL 

~ 5313 
I 

L7 (8W-51-2) 

18 
WT/yL 

2 

~ 
r -lLAMP-

PARK! 

FROM 
UPFITTER 

ACCESSORIES· 
CHASSIS

LEFT 
(8W-13-B) 

I I TURN· 

L J LEFT 
- FRONT 

(8W-50-4) 

~~ 7 
1""1 2 

4 MODULE-
BRAKE 
PROVISION 
(8W-54-2) 

r - l MODULE-

I I 
ANTI
LOCK 

L J BRAKES 
- (8W-34-2) 

(8W-35--2) 

9T C9 

L678 
18 
BR 

9 t em 

L678 
18 
BR 

I 
BOX OFF 1\ BOX ON 

J 
WIRING· 
TRAILER TOW 

(8W-54-3) 

EXCEPT 
~,---___ ....::.D..::.".C .... 

ADD ON 
TRAILER TOW 

.; 

I 
• 5327 

I EXCEPT 
ADD ON 

1\ TRAILER, TOW 

I (aW-54-5) 

L678 
18 
BR 

I 
'----___ v,....---...J 

~ AWAL 

~I""I RWAL 

J 

~~~~ TRAILER TOW 

WlRING-
TRAILER 
TOW4-WAY 
(8W-54-5) 

L678 
18 
BR 

W 
FROM 

UP FITTER 
ACCESSORIES

CHASSIS
RIGHT 

(8W-13-19) 

1°T C
9 

L70 
20 

WT/GY 

I 
• S106 I (8W-S0-4) 

l70 
20 

WT/GY 

2 r -lLAMP-
PARK! 

I I TURN-

L J RIGHT 
- FRONT 

(8W-50-4) 

DR801317 J078W-4 



8W ·13 ·18 8W·13 INTEGRATED POWER MODULE DR 

I BATT AO I (8W-13-7) 

r - -- - - -- - - - - -- - - -- -- - - - - -- -- - - -- - - ,MODULE. 
I TOTALLY 

'I r - - - - - - - - - - - - - - - \ ELECTRONICS INTEGRATED 
1 B(+) I POWER 
} FUSED FUSED ) I (8W-13-3) 

t ( IGNITION IGNITION ( (8W-13-4) 
I BACKUP SWITCH SWITCH I 

\ LAMP OUTPUT OUTPUT \ 
I \ FEED (RUN) (RUN-5TART) \ I 
I '-r----------F---- --' TO : 

I @ @ @ @ MODULE. 
: ~~S~ ~~S;... ~~SE ~~SE IN~~~~D : 

I 40A 30A 10A 10A POWER I 
(8W-13-2O) Ll __ J __________ J_____ _ ___ L _____ ~ 

12 C9 

A101 
12 

TNIRD 

J 

6lca 
A100 

14 
RONT 

12 t C135 

A100 
14 

RDNT 

BOX I BOX 

~ 

EXCEPT I 
~-------.::.:..::.. DC ... 

41 WIRING. 
TRAILER 
TOW7·WAY 
(8W-M-2) 

WIRING· 
TRAILER TOW 
(BOX OFf) 
(8W·54·3) 

A100 
14 

RDNT 

t 
FROM 

UPFmER 
ACCESSORIES· 

CHASSIS· 
RIGHT 

(8W.13-19) 

r -1 MODULE· 

5 C8 

F100 
20 

PKNT 

~ ~ C211 

F100 
20 

PKNT 

12 t C220 

F100 
20 

PKIVT 

22IC3 
F12 
14 

PKIRO 

8 C10 4lC8 
F201 
20 

PKiOR 

F201 
20 

PKIOR 

I 
.----. S222 

F201 
20 

PKIOR 

I 
F201 
20 

PKiOR 

13 t C220 

F201 
20 

PKiOR 

11lC! 
I I 

ANTI· 
LOCK 

L J BRAKES 
- (8W-35-2) 

r -1 MODULE· 

I I 
OCCUPANT 
RESTRAINT 

L J CONTROLLER 
- (8W-43-2) 

J078W-4 

18 C2 

r -1 MODULE
OCCUPANT 

r I RESTRAINT 
L J CONTROLLER 

- (8W-43·2) 

~ AWAL 

•••• TRAILER TOW 

4 r -lSWITCH. 

I I 
PASSENGER 
AlRBAG 

L J OH/OFF 
- (8W-43-2) 

DR801318 



DR -------- 8W-13 INTEGRATED POWER MODUlE 8W ·13 ·19 

I BAn AO I (8W-13-7) 

r - - -.- - - - - - - ,MODULE. 

1 - - \ ECTR I TOTALLY 
'B(+) \ El ONICS INTEGRATED 

I) ) I POWER 

I FUSED I (8W-13-3) 
I IGNITION I (8W-13-4) 

I \ SWITCH \ I 
OUTPUT 

I (RUN)..i I 
I -F I 

: @ru& : 
32 

I 1M J L ___ ~ ______ ..J 

14 Y C3 
F504 

EXCEPT 20 
SHIFTON GY/PK 
THE FLY':'" ,. 

S.7lETC , 

EXCEPT 
DH , 

SHIFT ON 
THE FLY 

" 

DH 
I' 

5.7l MTc/ • ----__ • _. • S151 
A mrn~a I 1 1 

I' F504 ~ F504 
• • 8026 20 20 20 -----tIt--t S022 I GY/PK GYJPK GYJPK • I t~ I 1A 

F504
1 r - 1 TRANSPONDER. 

TIRE 

v 

F504 
20 

GY/PK 

v 

20 I I PRESSURE· 

;T~102 1 L - J ~~T 
F504 r - 1 i:NSPONDER- (8W-49-3) 

20 I I PRESSURE-
GY/PK L J LEFT 
9A - FRONT 

r - \ AUXILIARY (8W-49-3) 
) ) PDC BOX 

( ( 

3T MODULE· 
BRAKE 

FROM FROM FROM FROM FROM PROVISION 
C135 C135 C135 C13S S325 840 (8W-54-2) 

'--~ 
10)' 

Z912 
20 
BK 

6 ~ C102 

Z912 
20 
BK 

... G104 

(SW-15-5) 

(8W.13-17) (8W-13-18) (8W-13-28) (8W-13-28) (8W-13-35) 6~ 

'f 'f 'f T 'f 11! C135 
L678 
18 
BR 

Ai0e 
14 

RONT 

L673 
18 
YL 

L674 
18 
LG 

.... "'----------.,v 
UPFITTER 

ACCESSORIES· 
CHASSIS

RIGHT 

l1 840 
18 14 n 

WTIlG DG ~I 

Z927 
12 
BK 

I 

~------------~v~-------~ 

• 8308 
I 

Z927(8W-15-8) 

0R801319 

32 ~ C219 

F504 
20 

GYIPK 
SA 

r -1 SWITCH· 
ADJUSTABLE 

I I PEDALS 
L _ J (8W·56-2) 

14 
BK 

10 ! C135 
Z927 

14 
BK 
• ... G106 

(8W-15-8) 

J078W-4 



8W -13 - 20 8W·13 INTEGRATED POWER MODULE --------

r-FRo~-----------------------------l:~~ 
I MODULE· I INTEGRATED 

TOTALLY POWER 

:1 I=~ @FUSE@FUSE@FUSE I: ~:·~;:l 
B 28 29 37 

I 10A 10A 15A I 
L _____ l __________________ J ____ l __ J 

15 C3 

F202 

r -1 SENSOR· 

I I 
STEERING 
ANGLE 

L _ J (8W-35-3) 

DJ 

r -1 SWITCH· 

I t~: 
L _ J (8W-33-3) 

3T 
F202 V30 
20 20 

PKIGY VTIWT 

42!------!C219 

• T 25 T 
F202 F202 

21 C3 

F21 
20 

PKlDG 

20 t C219 

F21 
20 

PKIOO 

10 C3 

A118 
18 

RD/OR 

I 
• • 8024 

I I 
A118 A118 
18 18 

RD/OR RD/OR 

11 21 r - - - - l RELAY· 

I I=~ 

DR 

20 20 20 
PKIGY PKiGY PKJGY 

L J (6.7L) 
- - - - (8W-aQ..32) 

I I 
• • 
I 

F202 
20 

PKIGY 

GAS 
I 

DIESEL A 

" 
5.9l A B.7l 

r l • 1Sl ' 
34T Ci30 •• 3T C130 

~~~46 

F202 
20 

PKIGY 

''-------,V,-----'',/ 

F202 
20 

PKIGY 

~::: del 
11 C1 

r -1 MODULE· 

I r 
POWERTRAIN 
CONTROL 

L _ J (8W-30-3) 
(8W-3Q.-9) 

J07BW-4 

r -1 MODULE. 
ENGINE 

I I CONTROL 
L _ J (8W·30·1S) 

(8W-30-26) 

I 
• S136 

~<I><I> DH 

••• 5.9L DIESEL 

l;il;iill;iill;iil 6.7L DIESEL 

• ESP 
• MIT 

•• AfT 

EXCEPT 

~ 
I 
.-. • S205 

I I I 
F21 
20 

PKlDG 

I 
'----v------" 

F21 
20 

PKlDG 

10 f C308 

F21 
20 

PKJDG 

F21 
20 

PKlDG 

3 t C206 

F21 
20 

PKlDG 

1Ic1 l~C302 r -lMIRROR. 

I I 
INSIDE 
REARViEW 

F21 
20 

PKJDG L _ J (8W-55-3) 

7 

21 
r -1 SWITCH. 

DOOR 
I I LOCK. 
L J PASSENGER 

- (8W-61-3) 

r -lSWITCH. 

I I 
TRANSFER 
CASE 

L J SELECTOR 
- (ETC) 

(8W-31-18) 

DR801320 



DR 

DR801321 

8W·13 INTEGRATED POWER MODULE 8W ·13· 21 

I BATT AD I (SW-13-7) 

rl-------------'~~ I r · I TOTALLY 
INTEGRATED 

I\"-B(+) - l ELECTRONICS I POWER 

I @ ) ) I (8W-13-3) 
8W-134 

I FUSE ! IGNITION ! I ( ) 
SWITCH 

I ~ \ OUTPUT \ I 
I \.... (RUN-5TART) j I Ll ______ I ______ ...I 

3r 
F20 
20 

PKIWT 

J _____ C219 

r - - - - - - - - - - - ,MODULE. 

I I 
SENTRY KEY 
REMOTE 

L ..J ENTRYIWCM 31- - - - -1- - - - - 41 (8W-J9-2) 

F20 F20 Z109 
20 20 20 

PKIWT PKIWT BKIGY 

I I I 
• -----. S237 • -------. 8228 

A106 
20 

LBIRD 

J 
FUSED 

B(+) 

I I I (8W-15-15) 

F20 
20 

PKIWT 

J 
IGNITION 
SWITCH 
OUTPUT 

(RUN-START) 

G20 
20 

VT/BR 

J 
IGNITION 
SWITCH 
SENSE 

Z109 
20 

BKIGY 

J 
GROUND SWITCH· 

IGNITION 

2109 
20 

BKIGY 

.&.G201 

(8W-15-15) 

J078W-4 



8W ·13 ·22 8W·13 INTEGRATED POWER MODULE DR 

I BATT AD I (8W-13-7) 

~r---1------1----1--------------17~=~ 

I @ FUSE @ FUSE @ FUSE @ FUSE @ FUSE I ~N6!~~TED 
I 23 24 25 26 27 I (8W-13-3) 
I lOA 20A lOA 20A 40A I (8W-13-4) LL ___ J ______ L ____ l ______________ l_~ 

2 C8 1'( C8 vv 8T C8 

A916 
16 
RD 

11 r -1 RELAY· 
TRANS-

I I MISSION 

L J (DH) 
- (8W-31-23) 

RFE PART 
TIME , 
I 

.----. S020 

I I 
A940 A940 

18 18 
RD RD 

A940 
18 
RD 

EXCEPT 
RFE PART 

TIME 
" 

I 1.....-

1 
-----'v,-------J 

~ 1 15 t C130 6 t C131 

~ 4T
C136 

A919 A940 
20 20 
RD RD 

70 1 e219 61 r - 1 ASSEMBLY· 

I I 
SHIFT 
MOTOR! 

L J MODE 
- SENSOR 

A919 
20 
RD 

31 
r - l CONTROL·Ale· 

HEATER 
I I (8W-42.3) 

L_J 

J078W-4 

(RFE) 
(8W-31-19) 

A940 
18 
RD 

31c2 
r -1 SWITCH· 

I I 
WINDOW/ 
DOOR 

L J LOCK· 
- DRIVER 

(8W-62-2) 

9le8 

A103 
18 

GY/RD 

6 1 C219 

Al03 
18 

GY/RD 

J 

12 
OR/RD 

9 t e136 

A210 
12 

ORIRD 

7 t C311 

A210 
12 

ORIRD 

I 
• ---------. 5363 

I I 
A210 A210 

12 12 
ORiRD OR/RD 

3 t e316 7 t C313 

A210 A210 
12 12 

OR/RD ORiRD 

~ r -lSWITCH-

I I 
STOP 
LAMP 

7
11 C323 HEAW I LIGHT 

I 

L _ J (8W-33-2) 
A210 

12 
ORiRD 

I 
._. S365 

I I 
A210 A210 

12 12 
ORiRD ORiRD 

Al HI 

.--. 5316 

I I 
A210 

12 
ORiRD 

A210 
12 

ORiRD 

Al HI 4 
r-------1SWITCH. 

SEAT-
I IDRNER 

L J (8W-63-2) ------- ( ) 8W-63-3 

r - - - --, SWITCH· 
SEAT· 

I I PASSENGER 
L ___ --.J (8W-63-4) 

vv EXCEPT BASE 

~ IiiiiIIiiiiI POWER SEATS 
DR801322 



DR 8W·13 INTEGRATED POWER MODULE 8W ·13·23 

I BATT AO I (8W-13-7) 

~ r -------1--------1-------1~--~~~~ 
I @ FUSE @ FUSE @ FUSE @ FUSE I ~6~~~TED 
I 31 35 36 38 I (8W·13·3) 
I 10A 15A 25A 25A I (8W·13-4) 

L_L ________ j ________ L _______ J ___ ~ 
121C3 

~ 
I 

A918 
16 
RD 

!l 251 
11"'111"'1 11 T C130 

A918 
16 
RD 

I .--- • 5178 

A918 
16 
RD 

I 
A918 

16 
RD 

I I 
~ 

I 
A918 
16 
RD 

29 C1 10 C1 

ar 9r
3 

6r
3 

A944 
20 
RD 

A116 
16 

YURD 

A20S 
18 

RDtOR 

31 t ------_49+ - - - - - - -
4a1 C2l9 

A944 
20 
RD 

I 
• • 5245 

I I 
A944 A944 

20 20 
RD RD 

25 C1 26 C1 

A116 
16 

YURD 

I 
.---.5221 

I I 
A116 A116 
16 16 

YURD VL/RD 

41 Cl 131 Cl 

A20S 
18 

RDJOR 

J r -l POWER 
OUTLET 

I I (8W-41-3) 

L_J 

r - - - - - l AMPLIFIER· 
RADIO 

I I (PREMIUM) 
L _____ J(8W-47-5) 

r-----lCLU5TER 

I I (8W-40-2) 

L _____ J 

r - - - - - - ,MODULE-

I I 
POWERTRAIN 
CONTROL 

L ______ -1 (8W-30-3) 

11"'1 SHIFT ON THE FLY 
1II"]!l EXCEPT SHI FT ON THE FLY 

DR801323 J078W-4 



8W ·13 ·24 aW·13 INTEGRATED POWER MODULE 

I BATT AD I (8W·13-7) 

r-- -------------------------~~~ 
I TOTALLY 

r ELECTRONICS I INTEGRATED 
8(+) POWER 

) FUSED J I (8W.13-3) 

I 
IGNITION / I (8W·13-4) 

SWITCH I I 
\ OUTPUT \ 
~RUN.ACC) ~ I 
1- 1 I 

@~ @~ @~ : 39 40 42 00 I 
10A 20A 30A 

~ __ r ________ l ____________ J ___ J 
SI C3 

F983 
20 

PKlYL 

3IC3 

F984 
18 

PKlYL 

28 1 sol --------r C219 

F983 
20 

PKlYL 

~f~ 
F983 

20 
PKlYL 

11 

F984 
18 

PKNL 

I EXCEPT 
';ASE A BAS~ 

I 
.------. 8202 

I I 
F984 F984 
18 18 

PKNL PKIYl 

~ ~6l6fC3Oa 

1 

F984 
18 

PKNL 

8 f C311 

F984 
16 

PKNL 

1IC3 

A209 
10 
RD 

••• 45 1 
I.ii1 4 T Ci30 

I.ii1I.ii1 2 
A209 

10 
RD 

e---e-. S165 

A209 A209 A209 
16 16 16 
RD RD RD 

491 C2 sol C2 601 C2 r - l SEAT 
BELT· 

r - 1 LIGHTER· 
CIGAR 

3 ~ C3l9 r - - - - - - - -,MODULE-

I I ~G~E I I TENSION 
L J REDUCER-

- DRIVER 

I I (8W-41-3) 
L_J 

(STANDARD CAB) 
(8W--43--4) 

00 DIESEL ••• DH 

•• QUAD CAB I.ii1 6.7lA/T 

1iiil1iiI1iiI1iiI SUNROOF I.ii1I.ii1 EXCEPT 6.7l All 

F984 
16 

PKlYl 

11 r -lPOWER 
OUTLET-

I t INSTRUMENT 

L J PANEL 
- (8W--41--4) 

CONTROL 

L I (aW-30-1B) 
- - - - - - - --I (8W-30-26) 

DR 

J078W--4 DR801324 



DR 8W·13 INTEGRATED POWER MODULE 8W ·13 ·25 

I BAn AO I (BW-13-7) 

,- - - - -,.._. - - - - - - - - - - - - - - - - - - - - - - 'MODULE-

I r - -~ - - - - - - - - - - - - - - - - - - I ELECTRONICS I ;N~~~;ZTED 
t ~ I~ 
I J ) I (8W-13-3) 

I 
/ FUSED / I (8W-13-4) 

! IGNITION WASHER WASHER I 
I SWITCH FUEL FlUID FLUID I 

\ OUTPUT PUMP SWITCH SWITCH \ 
I \..... (OFF-RUN-START) CONTROL RETURN SENSE...} I 
~ __ -_-I_-_-_-_-_-_-_-_-_-_l-_-_-_-_L-_-l-_-_____ J 

1 T C1 4 T C1 8 T C1 9 T C1 

F1 K31 G932 W1 
20 20 20 20 

PKNIT BR VTITN BRITN 

~ESEL! ~ I 1 1 
I I ~L 

EXCEPT ~~~ 50 1 1 2 

6.;~AIT A 6.7L~ el-e
l 

S016 .: ~ I C130 D ~~~;R e-e-e S185 LEVEL 
I I I (8W-S3-3) 

F1 F1 F1 F1 F1 K31 K31 
20 20 20 20 20 20 18 

PKfWT PKMIT PKMIT PKIWT PKIWT BR BR 

~I ~:::;L 
r -1 MODULE· 

ENGINE 

431 ClIO 

F1 
20 

PKNIT 

'----"""'Iv,..-----' 

4 t ~18 
F1 
20 

PKIWT 

241c3 r -lCLUSTER 

I I (8W-40-2) 

L_J 

291 C130 

F1 
20 

PKIWT 

I I CONTROL 
L _ J (8W-30-17) 

'----------~v~-----------' 

4 r -1 SENSOR· 

I I 
TRANSMISSION 
RANGE 

L _ J (8W·31-24) 

~ 111 
~~ 12 C1 37 C3 r - - - - - - - - - - - ,MODULE

POWERTRAIN 
I I CONTROL 
L ___________ -' (8W-30-12) 

~~~ DH 
••• 5.9L DIESEL ~ GAS/6.7L ELECTRONIC TRANSFER CASE • Mrr 

til til til til 6.7l DIESEL ~~ 6.7l MANUAl TRANSFER CASE •• AIT 

0R801325 J078W-4 



8W .. 13 -26 8W·13 INTEGRATED POWER MODULE DR 

I BATT AO I (8W-13-7) 

I--l-~---------------------------I~~~ 

I r - r= - - - - - - - - - - - - - - - - - - - - - - '\ ELECTRONICS I INTEGRATED I B(+) POWER 

) FRONT WASHER INPUT INPUT } I (8W-13-3) 
I / ADJUSTABLE AXLE PUMP SPEED SPEED / I (8W-1J...4) 
I \, TRANSMISSION PEDALS LOCK MOTOR SENSOR 2 SENSOR 2 . \ I 
I "- CONTROL OUTPUT CONTROL CONTROL (N3) SIGNAL (N3) RETURN ...::. I 
L __ - ]_-_-_-_-_L-_-_-_-J ___ -_L-_-_-_-1_-_-_-_-1-_-_____ .J 

J078W-4 

•• 1°T C1 4 C2 91 C2 2 C2 51 C5 10re5 

T515 G304 T340 T71 
20 20 20 20 

YUOB VT/DB DGNT YUOR 

~ 1 ~ 
20 t C130 5f Cl02 22 f CI30 19 t CI30 

T515 A72 G304 '----y----" 
20 20 20 

YUOB RO/OR VT/OB 

~ ~t~9 2t C1U ~ 25 t CI30 28 t cm 
'----y----" 

I 

18 C4 

A72 
18 

ROfOR 

G304 
20 

VT/DB 

W10 
20 
BR 

2 

T340 
20 

DGNT 

21 

T71 
20 

YUOR 

11 r - - - - - ,SENSOR-

I I:~ 
L I SPEED-

-----.....JFRONT 

r -l pUMP-
WASHER-

I I WINDSHIELD 

(FULL TIME ETC) 
(8W-31-20) 

L _ J (8W-S3-3) 

2 r -l MODULE-
AXLE 

I I DISCONNECT-

L J FRONT 
- (LD4WD) 

2 (8W-31-21) 

r -1 SWITCH-

I I 
ADJUSTABLE 
PEDALS 

L J (EXCEPT BASE) 
- (8W-56-2} 

r -1 MODULE· 

I I 
POWERTfWN 
CONTROL 

L _ J (8W-31-3) 

•• AfT 
DR801326 



DR 8W·13 INTEGRATED POWER MODULE 8W ·13·27 

I BATT AO I (8W-13-7) r -~- - - - - - - - - - - -- - - - - - - - -- - - - - - - - - -lMODULE-

I \ B~ - - - - - - - - - - - - - - - - - - - - - - - ELECTRONICS I i.?-r~~~TED 
I / BRAKE I POWER 

(8W-13-3) 

I I NC :~~~ ~~~~~ / I (8W-13-4) 

I \ FUSED CLUTCH ASD CONTROL SWITCH \ I 
I ~ B(+) CONTROL CONTROL OUTPUT SENSE ~ I 
L _ 1_-_-_-_-_-__ -_-_-_-_-_-_-1-_-___ -_-r _-__ T _-_-_L _____ J 

g 16T C3 10 I C2 0 11 C2 18T C10 12 C2 

M~ I MOO 
16 DIESEL A GAS 16 

RD "'-1 ~ ORiRD 

61f~9 ~L 1fc13S 
A930 C13 C13 C13 K51 A109 

16 20 20 20 20 14 
RD LB LBlOR LBlOR BRIWT ORJRD 

~~~53 

.-.-.-. S223 

4 

B20 
20 

DGIOR 

11 r -lSENSOR-
BRAKE 

I I FLUID 

L J LEVEL 
- (8W-34-2) 

(8W·3~2) I I I I 
C13 

r -1 MODULE· 

I I 
FUEL 
PUMP 

A93D 
16 
RD 

A930 
16 
RD 

A930 
16 
RD 

A930 
16 
RD 

18 
LB 

C13 
18 

LBiOR L _ J (8W-30-2) 

HC33C3 r - - -,MODULE-

I I 
POWERTRAlN 
CONTROL 

L ___ ..J (8W-3D-3) 

44 C2 41 C2 
r----lMODULE-

I I 
ENGINE 
CONTROL 

L J (8W..JO..22) 
- - - - (8W-30-34) 

4 6 

6 4 r - - - 1 SWITCH· 

I 
HEATED 

I SEAT-

L J PASSENGER 
- - - (8W-63-5) 

r - - - l SWITCH· 

I I 
HEATED 
SEAT· 

L J DRIVER 
- - - (8W-63-5) 

• MIT 0 GAS 

DR801327 
•• NT g HEATED SEATS J078W-4 



8W ·13·28 

J078W-4 

8W-13 INTEGRATED POWER MODULE 

I BATI AD I (8W-13-7) 

~---~---------------------~=~ 

r- - - - - - - - - - - - - - - - - - - -----, ELECTRONICS INTEGRATED I I, 8(+) I I POWER 

I / TRAILER TRAILER J I (8W-13-3) 
/ FUSED TOW TOW / (8W-13-4) 

I IGNITION LEFT RIGHT I 
I I SWITCH TURN TURN I I 
I OUTPUT RELAY RELAY \ I 

L(RUN-START) OUTPUT OUTPUT ~ 

~ __ ~[~===~~==]=~~~==]= _____ J 17r 1ar 19r 
F942 

10 
PKlLG 

13 t C219 

F942 
10 

PKIlG 

L673 L674 
18 18 
YL LG 

L -----J C13 

21 3 I 5 

L673 
18 
YL 

BOX I BOX 

~ 
BOX 
OFF , 

L674 
18 
LG 

I BOX 

A'-_....;;O ...... N, 

I EXCEPT I I 
rDC.::......-__ ------'~ ~ 
, I 1 

EXCEPT I 
~~ _____ D~C 

I ' 
L674 
18 

L573 

18 WIRING-
YL TRAILER TOW 

7 r C200 

F942 
10 

PKlLG 

J 

F 

FROM 
UPFITIER 

ACCESSORIES
CHASSIS· 

RIGHT 

(8W-13-19) 

r -l MOTOR
BLOWER 

I I (8W-42-2) 

L_J 

(8W-54-3) 

EXCEPT EXCEPT 
ADD-ON A ADD-ON ADD-ON A ADD-ON , , , , 

I I 
• 5331 • 5330 I (8W-54-S) I (8W-54-5) 

L673 
18 
YL 

I 

L674 
18 
LG 

I 
v v 

31_ - - - - - - J WIRING

TRAILER 
TOW4-WAY 
(aW-54-S) 

LG 

G 

FROM 
UPFITIER 

ACCESSORIES· 
CHASSIS-

RIGHT 

(8W-13-19) 

DR 

DR801328 



DR 

I BAn AO I (8W-13-7) 

8W·13 INTEGRATED POWER MODULE 
ELECTRONIC TRANSFER CASE 

8W ·13 ·29 

r - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - , MODULE-

'I \" - B~ - - - - - - - - - - - - - - - - - - - - - - \ ELECTRONICS II ~~Li:TED 
I I POWER 

I / / , (8W-13-3) 

I ( 
I I (8W-13-4) 

T-CASE I 
SHIFT SHIFT MOTOR 

I \ MOTOR MOTOR BRAKE \ I 
I LCONTROL~ _________ ~ONTROLB ________ SIG~~ I 
~ ___ [ ___________ ] _________ 1 ______ J 

DIESEL , 

2r 3r 8r 
T102 
16 
YL 

A GAS 
.... 

DIESEL , 

T101 
16 
DG 

A. GAS 
I, 

T300 
20 

YUGY 

I EXCEPT 
D~H 

I EXCEPT 
D~H ~ 

3 f C130 11 f cm 1 f C130 6 f C132 28 f C130 7 f C131 

~ ~ '-y-----' 

DR801329 

4.7U5.7L 
SHIFT ON 
THE FLY 

17:f C130 

T102 
16 
YL 

J 

A 

v 

EXCEPT 
SHIFT ON 
THE FLY 

.... 

5 t C131 

, 

4.7U5.7L 
SHIFT ON 
THE FLY , 

8 t C130 

, 

T101 
16 
DG 

J 

A. 

v 

EXCEPT 
SHIFT ON 
THE FLY 

... 

lt
C131 

, 

T300 
20 

YUGY 

J r - - - - - - - - - - - - - - - - - - - - - - - "l ASSEMBLY
SHIFT 

I I~~ 

L-----------------------~:~R 
(8W-31-20) 

J078W4 



8W ·13·30 8W·13 INTEGRATED POWER MODULE 
4WD 

J078W-4 

I BATT AD I (8W-13-7) 

r - ~- - - - - - - - - - - - - - - - - - - - - - ""MODULE-

I \"" ~ - - - - - - - - - - - - - - - - - - --, ELECTRONICS I TOTALLY 
, 8(+) ,I INTEGRATED 

I / FRONT / I POWER 
/ AXLE (8W-13-3) 

I I 5 VOLT FUSED LOCK I" I (8W-13-4) 

~~jLY~~~~~~~~~~~J~~~~jAL~ ___ J gr 
T103 

20 
YUOR 

12lC4 

A8S0 
20 

DBiRD 

13lC4 

G303 
20 

VT/DG 

I 
DIESEL A GAS 
,r~----~~----~~, 

I EXCEPT 
D~H ~r.7~L __ ~A~ __ ~5.~7~ 

EXCEPT 
SHIFT ON SHIFT ON 
THE FLY A THE FLY 

4" t C131 6 t 'C13O 

" v,---~/ 

~ '~--~v,-----~ 

I 
~------~v,-------~~ 

T103 
20 

YUOR 

J r - l ASSEMBLY-
SHIFT 

I I MOTOR! 

L J MODE 
- SENSOR 

(ETC) 
(8W-31-19) 

ABBD G303 
20 20 

DBJRD VTJDG 

I I 
~~ 

3 t-l C160 

~~ 

ABBD 
20 

DB/RD 

J 
G303 

20 
VT/DG 

J r - - - - - - ,MODULE-
AXLE 

I I DISCONNECT· 

L I~O~ 
- - - - - - ....J(LD) 

(8W-31-21) 

DR 

DR801330 



DR 8W·13 INTEGRATED POWER MODULE 8W -13·31 

I BAlT AO I (8W-13-7) 

~--~-----------------------------~=~ 

t \ B(+)- - - - - - - - - - - - - - - - - 'I ELECTRONICS l~ci:~TED 

t I~~ 
I / LEFT RIGHT / I (8W-13-4) 

I FRONT FRONT RIGHT LEFT (I 
r TURN TURN HIGH lOW 
I LAMP LAMP BEAM BEAM MT MT \ I 
I ~ DRIVER DRIVER DRIVER DRIVER SIGNAL RETURN ~ I 
~ __ ~-_-_ _ _-_-_-I_-___ ~-_-_-_~-l.-_-___ -_-_-..J ______ -1 

DR801331 

1 C5 2 C5 3 C5 4 C5 B C5 9 C5 

L61 
20 

WT/LG 

LSO 
20 

WTfTN 

1 
r -l LAMp· 

PARK/ 
I I TURN· 

L J RIGHT 
- FRONT 

L34 
20 

WT/GY 

3 

L43 
20 

WT/DB 

1 

r -lLAMP
HEADLAMP· 

I I LEFT 
L _ J (aW-SO-3) 

r -l LAMp· 
HEADLAMp· 

I I RIGHT 
L _ J (8W-50-3) 

(8W-50-4) 

1 

r -l LAMP· 
PARKJ 

I I TURN· 

L J LEFT 
- FRONT 

(8W·50-4) 

G31 
20 

Vf/LG 

EXCEPT 
REMOTE 
START , A 

v 

G930 
20 

VfITN 

2 

REMOTE 
START 

" 
G930 

20 
VTfTN 

I 
• S194 I (8W·13·38) 

J 

I 

SENSOR· 
AMBIENT AIR 
TEMPERATURE 

'--________ .....1. (8W-49-2) 

J078W-4 



8W-13·32 ------ 8W·13 INTEGRATED POWER MODULE 

• 5012 I (8W-1M) 

~WAL I' AWAt-

I I 
065 
18 

WTILG 

065 
20 

WTILG 

2 3 

D51 
20 

WTIBR 

14 

r - - - -lMOOULE. 

I I 
ANTI· 
LOCK 

L J BRAKES 
- - - - (8W-34-2) 

J078W4 

052 
20 

WT/LS 

6 
DATA 

L63 
18 

WT/OG 

e 1 
ee 3 

L62 
18 

WTNL 

e 11 
ee 3 
r -l LAMP• 

TAIL 
I I STOPI 
L J TURN· 

- RIGHT 
(8W-51-6) 

r -1 LAMp· 
TAIL 

I ISTOPI 

L J TURN· 
- LEFT 

(8W-51-5) 

LINK 
CONNECTOR 
(8W·18-2) 

L50 
18 

WTfTN 

I 
• 5214 I (8W-33-2) 

L50 
18 

WTfTN 

J 
r -1 SWITCH· 

I 1= 
L _ J (8W-33-2) 

e BOXON 
ee BOXOFF Jl NOTE: 064, 065 CIRCUITS ARE TWISTED PAIR 

DR 

QR801332 



DR 8W·13 INTEGRATED POWER MODULE 8W ·13·33 

I BATT AO I (8W-13-7) 

~ -1: - - - - - - - - - - - - - - - -- - - - - - - - - - - - ~~g~:Lll~ 

I \ ~ - - - - - - - - - - - - - "lELECTRONICS l:ri~~TED 
I ) j I (8W-13-3) 

I / ~:~6 ~:~6 / I (8W-13-4) 

I \ CAN C CAN B CAN B SENSOR 1 SENSOR 1 \ I 
I "- BUS (:L ....:sUS (+L _ ..!US (-) _____ (N2) SIGNA-,=- ~2) RETUR~ ~ I 

~ __ I ______ J ___ I ______ r ____ [ ______ J 
9 C6 31 C6 111 C6 

151 C6 
161 C6 

055 054 T70 T341 
~ W W W 

WT/OR WT YL OGNT 

lWlSTED I 
PAIR ~ 

~~:q r T ~ 

064 
18 

WIlLS 

064 
20 

WT/LS 

I 
• 5011 

(8W-18-6) 

064 
20 

INT/LB 

3 18 r - - - -,MODUlE-
ANTI· 

f I LOCK 

L ..J BRAKES 
- - - - (8W-34-2) 

OR801333 

055 054 
20 20 

WT/OR WT 

I I 
• S211 • S213 

(8W-18-3) (8W-18-4) 

055 DS4 
20 20 

INTfOR wr 

I ~~~ED I 
17t: 'jC3 
r - - - -,CLUSTER 

I I (8W40·2} 

L ____ ..J 

T70 T341 
20 20 
YL DGNT 

2 

I 

SENSOR· 
PROP 
SHAFT 
SPEED· 

~------------~R~R 

(FULL TIME ETC) 
(8W-31-20) 

~ NOTE: 064. 065 CIRCUITS ARE TWISTED PAIR 

\ 
-~ 

\ 

\ 
'/ 

" \ 
'\ 

"\ 

J078W-4 



8W ·13 .. 34 8W .. 13 INTEGRATED POWER MODULE DR 

I BAn AD I (8W-13-7) 

~--~----------------------------~~~~ 

I I B(+) - - - - - - - - - - - - - - - - - - - - - - - - I ELECTRONICS I ::~TED 
I ) ) I (8W-13-3) 

I / FUSED / I (8W-13-4) 

RIGHT LEFT AJe IGNITION ( 
I LOW HIGH PRESSURE SWITCH I 
I \ BEAM BEAM S VOLT OUTPUT \ I 

LERIVER DRIVER SUPPLY (RUN) ~ 

~ __ [======[======[========I= _____ J 

J07aW-4 

3 C7 4 C7 7I C7 • 8I C7 

L44 
20 

WTrrN 

1 

r - 1 lAMP 
HEADlAMP-

I I RIGHT 

L _ J (aW-SO-3) 

L33 
20 

WTILG 

3 

calS L10 
20 20 

LBIOR WT/GY 

~~~B11 

~: ~ r130 

DIESEL A. GAS 
.I '" 

cala 
18 

LB/OR 

11 ~ C112 

C818 
18 

LB/OR 

I 

ca18 
20 

LBIOR 

I 
'---'v'---' 

J 

I 
3;;:..:AS~_--,A.,--------,Dc.....::IE~SEL 

EXCEPT 
4.7L ETC A. 4.7L ETC 

32' f ClIO 14 f 'C11O 

'-'------..vr------''' 

'-'----------..v 

l10 
20 

WT/GY 

2 r -1 LAMP· 
HEADLAMP· 

r - 1 TRANSDUCER-AIC 

I I 
PRESSURE 

r - 1 SWlTCH
BACKUP 

I I LAMP I I LEFT 

L _ J (aW-SO-3) L_J 

~~~ DH 

• MIT 

(8W-42-6) 

toll 6.7L AJT 

toll toll EXCEPT 6.7L AfT 

L J (MIT) 
- (8W-Sl-3) 

DRB01334 



DR 8W .. 13 INTEGRATED POWER MODULE 8W -13·35 

I BATT AD I (8W-13·7) 

: -j-ll • --- ------------------------------- - - ----------~:E::CS:~TED 

I / / I (8W-13-3) 

I I FOG I I 
(8W-134) 

IGNITION 
AlC AlC ' SWITCH LAMP BACKUP 

I \ PRESSURE PRESSURE OUTPUT CONTROL LN.1P \ I 
I L SIGNAL GROUND ____ (START} -.:.. _ ~UTPU~ ____ -yEED _ ~ I 

~ __ I _______ l _____ I ___ J ______ J _____ J 
i2lC7 

C18 
20 

LBlBR 

I EXCEPT 

D 55~rm:l30 jr
iDHC130 

IJ IJ 12 

~ 

?AS ! IJIE~l 
I 

CiB 
18 

LBIBR 

13 IC7 14 I C7 vv 10 I C8 11T C8 

C918 T751 L89 L1 
20' 20 18 18 

BKILB YL WTNL WT/LG 

DpDH ! ~g~T ~ 11 Cl38 1 ______ 5120 

IJ
IJIJ sIr C130 10 rl Cl30 26 t C13G ! I I 

49 T751 18 ;~ l1 
• 20 WTNL WT/LG 18 

YL I ! WT/LG 

I • S104 13 ¥ C135 1 
'-----v-----" ~ I (8W-50-5) I 

I La9 L1 271 C219 
18 18 

D~ WTNL WT/LG 

I I ;i 
egiS _ _ 5325 WT/LG 

~ ~~~ 18 I I 1 
I l1 l1 5rC206 

121 C112 ~~LG wi~G 
C9iS C9iS .-L 11 L 1 

1 13t --
C18 
20 

LBlBR 

CiS 
18 

LBlBR 

I I 
~ 

18 20 \tV r - 1 LAMP 20 
BKILB BKllB FROM BACKUP. WT/lG 
I I UPFITTER I , LEFT 
~ ACCESSORIES· L J (BOX ON) 

CHASSIS· - (8W-51·S) 
RIGHT 

(8W-13·19) 

B 3 C1 
r - 1 LAMP·FOG· 

lEFT 
r -1 MIRROR· 
, 

'

INSIDE 

DR801335 

, 'FRONT 
L _ J (8W·50-5) 

30 C1 
r -1 MODULE· 

I I 
POWERTRAIN 
CONTROL 

L _ J (8W-31-3) 

3 1 r - - - - - - - - - 1 TRANSDUCER-AIC 

I 
PRESSURE 

I (8W-42.o) L _________ J 

IJ SHIFT ON THE FLY 
IJ IJ EXCEPT SHIFT ON THE FLY 

e BOXON 
ee BOXOFF 
vv EXCEPT BASE 

REARVIEW 
L _ J (8W-55-3) 

J078W4 



8W -13 - 36 8W-13 INTEGRATED POWER MODULE DR 

I BATT AD I (8W-13-7) 

r-
I 
I 

l~ ---------------------------~::~ 

\ -B~ - - - - - - - - - - - - - - - - - - - I ELECTRONICS I :~~TED 
I 
I 

J J I (8W-13-3) 
/ I I (8W-13-4) 

( FUEL STARTER CONDENSER ( 
I AlC CLUTCH HEATER MOTOR FAN I 
I \ CONTROL CONTROL CONTROL CONTROL \ I 
I '-OUTPUT _____ OUTPUT _____ OUTPUT _____ OUTPUT -~ I 
L __ I _____ J ______ J _______ 1 _______ J 

J078W-4 

31 C9 00 12 C8 2 C9 12 CI 

C3 
20 

DBNL 

••• 471 
~: 1~ 1 C130 

D~ 

I 
C3 
18 

DBNL 

14 f e112 

C3 C3 
18 20 

DBNL DBNL 

I I 
'-----v----'" 

1 r - 1 CLUTCH..AJC 
I I COMPRESSOR 

(8W-42-5) 
L_J 

A961 
12 
RD 

~171 
~~ 431 C130 

A961 
14 
RD 

B r -1 HEATER
FUEL 

I I (DIESEL) 
L _ J (8W-30-17) 

T750 
14 

YUGY 

1 t C1~ 
1750 

14 
YLJGY 

J 
r -lSTARTER 

I I (8W-21-3) 
(8W-21-4) 

L_J 

~~~DH 

tiiiI 6.7LAIT 

tiiiItiiiI EXCEPT6.7LAIT 
00 DIESEL 

C123 
12 

LBIWT 

2 r -lMOTOR• 
I ,;:DENSER 
L _ J (SW-42-6) 

DRB01336 



DR 8W·13 INTEGRATED POWER MODULE 8W -13 -37 

I BATT AD I (8W-13--7) 

~-~-----------------------------~~~~ 

I I B(+)- - - - - - - - - - - - - - - - - \ ELECTRONICS I ~C:~~TED 
J ) ) r (8W-13-3) 

I / WIPER FUSED / I (8W-1J..4) 
r MOTOR WIPER IGNITION I 

I HIGH PARK SWITCH I 
I \ SPEED SWITCH OUTPUT ASD CONTROL \ I 

~ _'-- i _-_ST. -_-~ _- (R3.CC)~ _-_-_-_-_-_-_-_-_-_-_-~tT _-~ ____ J 

DR801337 

4 C9 5 C1 vv 6T C9 0 1 Ci0 

FlO 
10 

PKlYL 

11 f C2j. 

FJO 
10 

PKlYL 

STANDARD I QUAD 

~ 
I 
• -----. S200 

W4 W7 
12 20 

BRIOR BRIGY 

J J r - - - -l MOTOR• 

I I 
WIPER· 
FRONT 

L ____ J (8W·S3-3) 

I 
F3D 
12 

PKNL 

I 
~ 

nt~ 
FJO 
12 

PKlYL 

7 f c* 

F30 
12 

PKlYL 

9lC1 
r -1 SWITCH· 

WlNDOWI 
I IDOOR 
L J LOCK· 

- DRIVER 
(8W-60-2) 

o GAS 

FJO 
12 

PKlYl 

J 
r -1 SWITCH· 

POWER 
I I SUDING 

L J BACKLrTE 
- (QUADCABI 

EXCEPT BASE) 
(8W-60-6) 

vv EXCEPT BASE 

K342 
16 

BRIWT 

.----. S137 
(8W-30-3) 

K342 K342 
16 16 

BRM'T BRNVT 

JC3 JC3 
I - - - - - --, MODULE. 

POWERTRAIN 
I I CONTROL 
L _____ ---1 (8W-30-3) 

J078W4 



8W -13·38 8W-13 INTEGRATED POWER MODULE 
AJT 

DR 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -lMODULE. 
TOTALLY 

I _ _ _ _ _ _ _ _ _ I INTEGRATED 

I 
- - - - - - - - "\ ELECTRONICS I POWER 

(SW-13-3) 
I I (8W-13-4) 

/ TRANSMISSION AJAR / 
I 1\ CONTROL AAT SWITCH \ I 
I . OUTPUT RETURN SENSE..::. I 
L _'-_-_1 ____ -.:-_-_-_-.:-_-_-_.:-____ J: _-_-_-.1_-_____ J 

•• 9IclO •• ..0 9 C5 ..o •• ll1Cl 

T16 G70 
16 20 

VUOR VT/LB 

DIESEL I GAS J 
rr--I ---''''''---------1' D SWITCH· 

~ 161Cl30 = 
1 2 (8W-21-3) 

2 C132 T16 

DH/ATX 
" 

T16 
18 
VL 

21 
r - 1 RELAY· 

TRANS· 
I I MISSION 

EXCEPT 
DH/ATX 

" 

L _ J (8W-31-23) 

16 
YUOR 

I 
• • • S125 

I I I (8W-31-3) 

T16 T16 T16 
16 16 16 

YUOR YUOR VUOR 

o 191c4 o 281c4 03s1Ct r - - - - - - - - - --, MODULE-

I I 
POWERTRAIN 
CONTROL 

L _________ --.J(BW-31-3) 

••• 19T C4 ••• 28l C4 ••• 38l C4 (BW-31-61 

T16 
16 

YUOR 

T16 116 T16 G930 G930 

1 

16 16 16 20 20 
~ YUOR YUOR YUOR VT/L8 VT/LB 

I I I I I I 
• ---. • ----. ------. ----. S194 

.--. S025 I I (BW·31-23) 

T16 T16 
16 16 

YUOR YUOR 

31c2 41 C2 r - - - -, MODULE· 

I I 
TRANSMISSION 
CONTROL 

L ___ ..J (8W-31-23) 

I 
T16 
20 

VTITN 

21 
r -l SENSOR· 

AMBtENTAIR 
I I TEMPERATURE 

L _ J (8W-49-2) 

116 
16 

YUOR 

••• 40 1 Cl30 
NOT 

USED 

r - 1 ASSEMBLY· 

I I 
TRANSMISSION 
SOLENOID 

L _ J (8W-31-16) 

J078W-4 

~~~. GAS EXCEPT BASE 

~~~ DH •• AfT 0 GAS 
DROO1338 



DR 8W·13 INTEGRA TED POWER MODULE 8W ·13·39 

I BAn AD I (8W-13·7) 

r --F ------------------------------, MOOULE· 

I I _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - --, ELECTRONICS I ~~LiZTED 
I I B(+) I POWER 
I ;' I I (8W-13--3) 

I / WIPER I I (8W-134) 

I LOW I 
I HORN SPEED HORN I 
I \ CONTROL CONTROL CONTROL I I 
I L OUTPUT OUTPUT OUTPUT GROUND GROUND GROUND GROUND .J I 
L ___ 1-_-___ -1-___ -_ _ __ -_-1-_-_-_L-__ --_-1-__ _ _ _ - - - .J 

11 elD 12 elD 19 elD 1 C4 13 C2 13 elG Y",Y 20 I elG 

)(22 

18 
GY/LB 

1 

W3 
18 

BRIWT 

)(21 

18 
GYNL 

1 
r -l HORN 2 

I I (8W41-2) 

L_J 

B r -l MOTOR· 
WIPER· 

I I FRONT 
L _ J (8W·S3-3) 

r -l HORN 1 

I I (8W-41-2) 

L_J 

DR801339 

Z118 
16 

BKJYL 

2117 
20 

BKIWr 

Jl.---Jl.G104 
(SW-15-2) 

~~~~ POWER WAGON 

2971 
18 
BK 

Jl. G106 

(8W-15-7) 

2953 
20 
BK 

17 t Cl~ 
2953 

20 
BK 

Jl. G107 
(8W-15-10) 

J078W4 





DR -------8W-15 GROUND DISTRIBUTION ------- 8W - 15 - 1 

8W·15 GROUND DISTRIBUTION 

Component Page Component Page 
Amplifier-Radio ............... . ........ 8W-15-16 Mirror-Inside Rearview . . . . . . . . 8W-15-14 
Assembly-EGR Valve ............ . ........ 8W-15-12 Mirror-Outside Rearview-Driver . . . . . SW-15-20 
Assembly-Winch. . . . . . . . . . . . . .. . ........ 8W·15·2 Mirror-Outside Rearview-Passenger . . . SW-15-20 
Auxiliary PDC Box ........................ 8W-15-5 Module-Anti-Lock Brakes ................... 8W-15-2.6 
Bacldite-Electric Heated .................... 8W-15-21 Module-Axle Disconnect-Front. . . . . . . . . . . . . . 8W-lS-9 
Battery. . . . . . . . . . . . . . . . . . . . . . .. . ..... 8W-15-2 Module-Brake Provision ..................... 8W-lS-9 
Battery-Auxiliary ......................... SW-15·2 Module-Electronic Overhead . . ........... 8W-l5-14 
Cluster .............................. 8W·15·15 Module-Engine Control ..................... SW-15-I3 
Ciutch-AIC Compressor. . . . . . . . . . . ..... SW-15-12, 13 Module-Final Drive Control ................... 8W-lS-S 
Control-AlC-Heater . . . . . . . . . . . .. . ...... SW-15-14, 18 Module-Fuel Pump . . . .. . ................. 8W-15-8 
Data Link Connector ...................... 8W-IS-14 Module-Hands Free . . . . . . . . . . . . SW-l5-16 
G100 . 8W-15-2 Module-02 Sensor ........................ SW-15-13 
G101 ........... . ................... 8W-15-2 Module-Occupant Restraint Controller ............ SW-15-19 
G102 ......... . . . . . . . . . . .. . ......... 8W-15-2 Module-Powertrain Control ................. SW-15-4, 12 
G104 .................... . .... 8W-l5-2, 3, 4, 5, 6 Module-Sentry Key Remote EntrylWCM ........... 8W-15-15 
GI0S ............. . ................. SW-15-2 Module-Steering Control .................... 8W-15-I5 
GI06 ............................ SW-15-6, 7, S, 9 Module-Totally Integrated Power ............ 8W-15-2, 7, 10 
G107 .................. . ....... 8W-lS-10, 11, 12 Module-Transmission Control . . . SW-15-7 
GUI ............ . . . . .. . ..... 8W-15-2 Motor-Condenser Fan ....................... 8W-15-9 
G114 . . . SW-15-13 Motor-Wiper-Front ................ 8W-I5-7 
G120. . . . . . . . . . . . . . ............. SW-15-13 MotorlModule-Sunroof. . SW-15-I7 
G121 . . . . . . . . . . . . . . ........ SW-15-13 Power Outlet. . . . . . . . . . . . SW-15-1S 
G201 ............. . .......... SW-15-14, 15 Power Outlet-Console . . . . . . . SW-I5-I9 
G202. . . . . . . . . . . . . . ............ 8W-15-16 Power Outlet-Instrument Panel . 8W-15-I9 
G203 ............. . .......... SW-lS-17, 18 Pump-Washer-Windshield .................... SW-lS-9 
G30l . . SW-15-19 Radio ............................... SW-I5-I6 
G302. . . . . SW-15-20 Receiver-Satellite ........................ SW-15-16 
G303. . . . . SW-I5-21 Relay-Intake Air Heater . . 8W-15-5 
G304. . . . . SW-15-21 Relay-Trane-Mission ....................... SW-15-S 
Generator. . SW-15-13 Sensor-Brake Fluid Level .................... SW-lS-4 
Heater-Fuel. . . SW-I5-I3 Sensor-Dynamics ...................... 8W-15-IS. 21 
Heater-Seat Cushion-Driver . BW-15-20 Sensor-Oxygen 111 . 8W-I5-11 
Heater-Seat Cushion-Passenger . 8W-lS-20 Sensor-Oxygen 1/2 . . . . . 8W-15-11 
Hom 1 ....... . SW-tS-7 Sensor-Oxygen 211 . . . . . 8W-IS-ll 
Hom 2 .. . . . . . . . . SW-l5-7 Sensor-Oxygen 2/2 . . . . . SW-15-11 
Lamp-Backup-Left .. . SW-l5-3 Sensor-Steering Angle ...................... 8W-lS-14 
Lamp-Backup-Right. . . SW-I5-S Sensor-Transfer Case Position ................ SW-15-6, 12 
Lamp-Bar-Tailgate . 8W-15-3 Sensor-Transmission Range . . . . . . . . . . . . .. . .. SW-15-4 
Lamp-Center Bezel . . . SW-15-1S Servo-Speed Control ....................... BW-15-5 
Lamp-Center Console .. SW-15-l9 Solenoid-Brake Transmission Shift Interlock. SW-15-17 
Lamp-Clearance 1 .. 8W-15-IS Solenoid-Multi Displacement System Cyll . . . SW-15-l0 
Lamp·Clearance 2 . 8W-15-IS Solenoid-Multi Displacement System Cyl 4. . . 8W·15-lO 
Lamp-Clearance 3 . SW-15-IS Solenoid-Multi Displacement System Cyl 6 . . . SW-15-10 
Lamp-Clearance 4 . SW-15-IS Solenoid-Multi Displacement System Cyl 7 . . . SW-l5-10 
Lamp-Clearance 5 . 8W-l5-IS Switch-Adjustable Pedals. . . . . . . . . . . . . SW-lS·1S 
Lamp-Dome-Rear . 8W-l5-17 Switch-Backup Lamp. . . . . . . . . . . . . .. . ... SW-15-S,10 
Lamp-Fender-Front Left . . . . SW-15-3 Switch-Clutch Interlock ....... . 8W-15-S 
Lamp-Fender-Front Right .. SW-15-3 Switch-Clutch Interlock/Upstop . . . . . . . .. . ...... 8W-15-9 
Lamp-Fender-Rear Left. . . . SW-1S-3 Switch-Disconnecting Stabilizer Bar . . . . . . . .... 8W-1S-5 
Lamp-Fender-Rear Right. . . 8W-15-3 Switch-Door Lock-Passenger . . . . . . . . . . . .. SW-15-21 
Lamp-Fog-Left Front . . . . . 8W-15-6 Switch-ESP. . . . . . . . . . . . . . . . . . . . . .. SW-15-14 
Lamp-Fog-Right Front . . . . SW-15-6 Switch-EVAP System Monitor. . . . . . . . . . 8W-I5-5, 11 
Lamp-Glove Box ................... 8W-IS-IS Switch-Exhaust Brake. . . . 8W-lS-14 
Lamp-Headlamp-Left ....................... 8W-I5-4 Switch-Headlamp ........ 8W-15-17 
Lamp-Headlamp-Right ...................... 8W-15-7 Switch-Heated Seat-Driver . . . 8W-15-15 
Lamp-High Mounted Stop/Cargo ................ SW-lS-17 Switch-Heated Seat-Passenger. 8W-15-15 
Lamp-License-Left ...... . 8W-15-3 Switch-Ignition. . . . . . . . . SW-I5-I5 
Lamp-License-Right. . . . . . . . SW-lS-3 Switch-Power Sliding Backlite SW-I5·I7 
Lamp-Parkffurn-Left Front . . . . 8W-15-7 Switch-Seat Belt-Driver. 8W-15-21 
Lamp-Parkffum-Right Front . . . 8W-I5-4 Switch-Seat-Driver. . . . . . . 8W-15-20 
Lamp-Reading-Front ...................... SW-15·17 Switch-Seat-Passenger .... 8W-15-20 
Lamp-Tail Stoplfum-Left . . 8W-lS-3 Switch-Stop Lamp ................ . .... aW-15-6, 14 
Lamp-Tail Stopffum-Right .................... 8W-lS-8 Bwitch-TowlHaul Overdrive Off . . . . . . 8W-15-14 
Lamp-Underhood ......................... SW-15-4 Switch-Transfer Case Selector ................. 8W·15-1S 
Lamp-Vanity-Left . SW-IS-I7 Switch-WindowlDoor Lock-Driver ............... 8W-15-20 
Lamp-Vanity-Right . SW-15-17 Transponder-Tire Pressure-Left Front . . SW-15-5 
Latch-Door-Driver . . . . SW-15-21 Transponder-Tire Pressure-Right Front . BW-15-5 
Latch-Door-Left Rear . . 8W-I5-2I Upfitter Accessories-Chassis-Right . 8W-15-8 
Latch-Door-Passenger . . SW-15-21 Wiring-Trailer Tow . . . . 8W-15-8 
Latch-Door-Right Rear . SW-15-21 Wiring-Trailer Tow 4-Way 8W-lS-8 
Lighter-Cigar . . . SW-IS-iS Wiring-Trailer Tow 7-Way . 8W-15-S 
Media System-MonitorlDVD . SW-t5-I6 
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I I (SW .... 2.5) 

L_J 
2 

r - 1 GENERATOR 

I I (8W-20-3) 

M 
L_J 

11 

2816 2816 Z816 
18 18 18 

BKIINT BK BK 

I I 
e e S178 

• S04S 

2816 2816 Z922 
14 12 10 

BKIINT BK BK 

... ... ... G120 ... G121 

J078W4 



8W·15·14 8W·15 GROUND DISTRIBUTION 

r - 1 CONTROL·AlC
HEATER 

I I (8W-42-3) 

L_J 
2 C1 

r -l SWITCH-

I I 
STOP 
LAMP 

L _ J (8W-33-2) 

5 

r -1 SENSOR· 

I I 
STEERING 
ANGLE 

L _ J (8W-35-3) 

2 

r -1 SWITCH· 
TOW/HAUl 

I I OVERDRIVE OFF 
L J (EXCEPT 

4 - AUTOSTICK ERS) 
(8W-31-2) 

r -l SWITCH· 

I I 
EXHAUST 
BRAKE 

L _ J (8W-30-37) 

r -1 MODULE· 

I I 
ELECTRONIC 
OVERHEAD 

L J (EXCEPT BASE) 
5 - (8W-49·2) 

Z13 
20 

BKIWT 

r -l MIRROR· 

I I 
INSIDE 
REARVIEW 

L _ J (BW-S5-3) 

2r 
Z944 
20 
BK 

r - 1 SWITCH-ESP 

I I (BW-35-S) 

L_J 

J
r 

C201 4
1r C206 5 r -1 ~~~:ECTOR 

(8W-18·2) 

Z24 
20 

BKIOR 

I 

Z429 
20 

BKIOR 

I 

Z455 
20 

BKlPK 

I 

Z71 
20 

LB/BK 

I 

Z933 
20 

BKlBR 

I 

Z13 Z944 Z936 Z111 Z11 
18 20 20 18 18 

BKIWT BK BKlDG BKIWT BKlLG 

I I I I I 

DR 

(BW-15-15) ~ .... --.... --.... --.... --.... --.... ----.... ---.... ---.... --.... G201 

J07BW-4 DR801S14 



DR 

(8W-15·14) 

DR801515 

8W·15 GROUND DISTRIBUTION 8W ·15 ·15 

r - 1 MODULE· 

I I 
STEERING 
CONTROL 

L _ J (8W-47-8) 

VVV 1 C1 

r -1 SWITCH· 

I I 
HEATED 
SEAT· 

L J DRIVER 
- (8W·63--5) 

1 

r -1 SENSOR· 
I I DYNAMICS 

L_J 
6 

Z909 l301 Z608 
20 20 20 
BK TN/BK B~LG 

I I I 
Il10--.1. JL .I. 

(8W-35-3) 

r -lSWITCH-

I I 
HEATED 
SEAT-

L J PASSENGER 
1- (8W-63-5) 

l302 
20 

LG/BK 

I 
JL 

r - 1 MODULE- r - 1 SWITCH· 

I I 
SENTRY KEY IGNITION 
REMOTE I j I (8W-13-21) 

L _ J ~~RYIWCM L _ J 4l -39-2) 1l 
l109 l109 

20 20 
B~GY B~GY 

I I 
• -------. 8228 

Z109 
20 

B~GY 

I 
JL 

r -1 SWITCH-

I I 
TRANSFER 
CASE 

L J SELECTOR 
- (ETC) 

5 (8W-31-18) 

Z905 
20 
BK 

I 

r-------,CLUSTER 

I 1 (8W-40-2) 

L ______ ..J 

14r 13r 13r 
Z108 1921 Z18 

20 18 20 
BKJLG 8K BKILB 

I I I 
JL ---JL--JL--JL G201 

vvv PREMIUM 
J078W-4 



8W·15·16 

r - 1 RECEIVER· 

I I 
SATELLITE 
(SLn 

L _ J (8W-47·2) 

4 

Z960 
18 
BK 

8W·15 GROUND DISTRIBUTION 

r----1 RAD10 

I I (8W-47-2) 

L ____ J 
22 C1 11 C1 

Z515 Z514 
18 18 
BK BKlLG 

r - - - - ..., AMPLIFIER· 
RADIO 

I I (PREMIUM) 
L ____ ..J (8W-47-5) 

20 C1 9 C1 

Z513 Z9()7 
18 18 
BK BK 

r -lilEDlA 
SYSTEM· 

I I MONITORIDVD 
L _ J (8W-47-7) 

121 

Z957 r -1 MODULE· 
18 I I HANDS 
BK FREE 

1fcm 

L _ J (8W-55-2) 

221 

Z957 Z970 
18 18 
BK BK 

.... -----.... ---.... -----.... ---... -----... -----... G202 

J078W-4 

DR 

OR801516 



DR ------------------- 8W·15 GROUND DISTRIBUTION ------- 8W ·15 ·17 

r - 1 SOLENOID-
BRAKE 

I I TRANSMISSION 

L J SHIFT 
- INTERLOCK 

2 (8W-31.21) 

r -lswrrcH. 
HEADlAMP 

I I (8W-4G4) 

L_J 
5 

r -1 LAMP· 

I I 
DOME
REAR 

L _ J (8W-44-2) 

3 

Z964 
20 
BK 

I 

r -1 MOTORI 

I I 
MODULE· 
SUNROOF 

L _ J (8W-64-2) 

61 
r -1 LAMP 

VANITY-
Z964 I I LEFT 
14 L J (UGHT 
BK - PACKAGE) 

1 
B (8W-44-2) 

5

I 
C34Il 

Z964 Z964 
14 20 
BK BK 

I I 
e--e--e 

I 
Z964 

14 
BK 

4 f ~Ol 

r - - - lUMP. 
HIGH 

I I MOUNTED 

L ..J STOPI 
- - - CARGO 

3 2 (8W.51.7) 

Z964 Z964 
20 20 
BK BK 

I I 

r -lUMP 
VANITY

I I RIGHT 

L J (LIGHT 
- PACKAGE) 

B (8W-44.2) 

Z964 
20 
BK 

I 

r -1 LAMP· 
READING. 

I I FRONT 
L _ J (8W-44-2) 

2 

Z964 
20 
BK 

I 
e--e--e--e S310 

r-------,SWITCH
POWER 

I I SLIDING 
L .J BACKLITE T--;r- 71 :=~ 

Z101 Z407 Z964 Z974 Z975 2976 
18 20 18 12 12 20 

BKNT BKiOR BK BK BK BK 

I I I I I I 
(SW·15-18) II--JL-.a.-----JL----------JL--.a.--JL G203 

DR801517 J078W-4 



8W ·15 ·18 8W·15 GROUND DISTRIBUTION 

r -lLAMP. 
I I CLEARANCE 1 

(8W-50-6) 
L_J 

2 

r -1 LAMP-

I I 
CLEARANCE 2 
(8W-50-6) 

L_J 

21 

r -1 LAMp· 
I I CLEARANCE 3 

(8W-50-6) 
L_J 

2 

r -lUMP 
CLEARANCE 4 

I I (8W-50-6) 

L_J 

21 

r -lUMP 
CLEARANCES 

I I (8W-50-6) 
L_J 

2 

Z946 Z946 Z946 Z946 1946 
20 20 20 20 20 
BK BK BK BK BK 

I I I I I 
• -----.-------.-----.--------. 5305 

r - 1 CONTROL-AlC
HEATER 

I I (8W-42-2) 
L_J 

5 C2 

r - 1 SWiTCH-

I I 
ADJUSTABLE 

ll34 
10 

BKlLG 

PEDALS 

L _ J (8W-56-2) 

4 

Z146 
18 
BK 

r -1 POWER 
OUTLET 

I I (8W-41-3) 

L_J 

31 

l737 
18 

BKILB 

Z946 
, 20 
BK 

2 C206 

Z946 
18 
BK 

r - 1 LIGHTER· 
CIGAR 

I I (8W-41-3) 

L_J 
3 

r -1 LAMP 
GLOVE BOX 

I I (8W-44-3) 

Z736 
18 

BKlYL 

L_J 

l328 
20 

BKITN 

r -1 LAMP
CENTER 

I I BEZEL 

L _ J (8W-44-3) 

21 

1923 
20 
BK 

DR 

(8W-15-17) ......-... ---.1.---... -----... -----... ----.1.----.1. G20J 

J078W-4 DR801518 



DR -------------------- 8W-1S GROUND DISTRIBUTION ------- 8W ·15 ·19 

DR801519 

r -1 MODULE· 
OCCUPANT 

I I RESTRAINT 
L J CONTROLLER 
20 - C2 (8W-4l-2) 

ll04 
18 

BKJLG 

.a.G301 

BENCH , 

Z939 
18 
BK 

I 

r -l pOWER 
OUTLET· 

I I CONSOLE 

r -l pOWER 
OUTLET· 

I I INSTRUMENT 

r -lUMP. 
CENTER 

I I CONSOLE 

L _ J (8W-41-4) L J PANEL 
3 - (8W-41-4) 

L J (EXCEPT BENCH) 
1- (8W-44-3) 

3f 
EXCEPT 
BENCH 

" 

1939 
18 
BK 

2 ~ C3la 

Z939 Z939 Z939 
18 18 18 
~ ~ ~ 

I I I e -----e--------e 8360 

I 
1939 

18 
BK 

I 
'---~v---' 

2 t C3l9 

1939 
14 
BK 

I 
W 

TO 
S364 

(8W-15-20) 

J078W-4 



8W ·15 ·20 

r - - - - - - -lSWITCH. 
SEAT· 

I I DRIVER 
L J (8W-63·2) B1 - GI - - - 2" (8W-63-31 

Z939 1939 
14 14 
BK BK 

I I 
e--e S306 

I 
Z939 

14 
BK 

8 ! C313 

I 
Z939 2939 

14 14 
8K BK 
I I 

'-------v-----' 
HEAVY LIGHT 
DUTY DUTY 

r - 1 HEATER· 
SEAT 

I I CUSHION· 

L J DRIVER 
2 - (8W-63-6) 

8W·15 GROUND DISTRIBUTION 

r - - - -lSWITCH. 
SEAT· 

I I PASSENGER 
L ____ J (8W-634) 

BI GI 
1939 

14 
BK 

I 

2939 
14 
BK 

I 
e--e S366 

I 
1939 

14 
BK 

8 ! C323 

I 
Z939 

14 
BK 

I 
POWER 

SEAT , 
I 

r -1 HEATER· 
SEAT 

I I CUSHION· 
L _ J PASSENGER 

2f (~~I 

Z939 
18 
BK 

I EXCEPT 
POWER 
SEAT , 

e---e S367 
I 

Z939 
14 
BK 
I 

FROM 
C319 

(SWa 1S-19l '----...... vr----J' 

r -1 MIRROR-

I I 
OUTSIDE 
REARVlEW· 

L J DRIVER 
- (8W-62·3) 

5 

DR 

r - - - - - -'SWITCH. 

I ,WINDOWI 
DOOR 

L I LOCK
- - - - - ....JORIVER 81 C1 1 11 C1 51 C2 (8W-60-2) 

1939 Z939 1939 1939 
20 12 18 18 
BK BK BK BK 

I I I I 

(8W-61-2) 
(8W-62-2) 

e--e--e--e S304 

1939 
12 
BK 

7 f C30! 

1939 
12 
BK 

r -1 MIRROR· 
OUTSIDE 

I I REARVIEW· 
L J PASSENGER 51 (~-62-31 

1939 
20 
8K 

11 f C302 

1939 
20 
BK 

e---------------------e---e 5317 

I 
... G302 

J078W4 

I 
1939 

12 
8K 

DR801520 



DR 8W·15 GROUND DISTRIBUTION ------- 8W ·15·21 

r -1 LATCH· 
DOOR· 

I I DRIVER 
L _ J (8W-39-5) 

2 

Z917 
20 
BK 

10t~ 

r -l UTCH• 
DOOR· 

I I PASSENGER 
L _ J (8W-39-4) 

2 

r -1 SWITCH· 
DOOR 

I I LOCK· 
L J PASSENGER 

51 18W
-81-3

1 

Z917 Z917 
20 20 
BK BK 

I I 
.---.5312 

I 

r -1 SENSOR· 

I I 
DYNAMICS 
(ESP) 

L _ J (8W-35-3) 

6 

r -1 SWITCH· 
SEAT 

I I BELT· 

L J DRIVER 
- (8W-43-4) 

1 

272 Z917 
20 20 

LGIBK BK 

1 t em 11 t Qll 

Z917 Z917 Z917 Z608 Z917 Z917 

DR801521 

20 20 20 20 20 20 
~ ~ ~ ~ ~ ~ 

I I I I I I 
.-------. -----.----.----.----. 5311 

I 
Z917 
18 
BK 

I 
... G303 

r - 1 BACKUTE· 
ELECTRIC 

I I HEATED 

L J (8W-4B-2) 

I 

Z255 
16 
BK 

I 
... G3~ 

J078W-4 





DR ------- 8W-18 BUS COMMUNICATIONS ------- 8W - 18 - 1 

8W·18 BUS COMMUNICATIONS 

Component Page 
Amplifier-Radio ................... 8W-18-3, 4 
Cluster .......................... BW-18-3, 4 
Control-AlC-Heater ................. 8W-18-3, 4 
Data Link Connector ................. 8W-18-2 
Fuse 11 ............................ 8W-18-2 
G201 .............................. 8W-18-2 
Media System-MonitorlDvd .......... 8W-18-3, 4 
Module-Anti-Lock Brakes ............ 8W-18-5, 6 
Module-Electronic Overhead .......... 8W-18-3, 4 
Module-Engine Control .............. 8W-18-5, 6 
Module-Final Drive Control .......... 8W-18-5, 6 
Module-Hands Free ................ 8W-18-3, 4 

Component Page 
Module-Occupant Restraint Controller .. SW-18-3, 4 
Module-Powertrain Control ........ 8W-1B-2, 5, 6 
Module-Sentry Key Remote 

EntrylWCM .................... 8W-1S-3, 4 
Module-1btally Integrated 

Power ................... 8W-lS-2, 3, 4, 5, 6 
Module-Transmission Control ......... 8W-18-5, 6 
MotorlModule-Sunroof .............. 8W-18-3, 4 
Radio ........................... 8W-1S-3, 4 
Receiver-Satellite .................. SW-18-3, 4 
Sensor-Steering Angle .............. BW-18-5, 6 



8W ·18 -2 

J078W-4 

8W-18 BUS COMMUNICATIONS 

I BATT AO I (8W-P-7) •. , . 

r--E--------------l~~ 
! .. TOTALLY 

I @ I INTEGRATED 
I I -8(+) - - - - - --, ELECTRONICS FUSE I POWER 

(8W-13-3) 
I I DIAGNOSTIC DIAGNOSTIC I ~~A I (8W-13-4) 

I L CAN C (-) ___ CAN C (+) ~ r (8W-13-10) I 
L __ [ ___ J ___ ~ ___ L __ J 

10 CI 2 C6 . STC9 

A114 
18 

GYIRO 

I EXCEPT 

~ 
I _ S145 

I (8W-13-10) 

051 
20 

WT/BR 

J 
052 
20 

WT/LB 

7.1 

A114 
18 

GYIRO 

I 
'---v------" 

26 J -----I C219 

A114 
18 

GYIRD 

I 
-5204 I (8W-13-16) 

051 052 A114 
20 20 18 

WTIBR WTILB GY!RD 

I-~---~-----JDATA 
LINK 

I CONNECTOR 

I 

L15j-sr- --12f--7[--sr4f 
015 016 020 021 
18 18 20 18 

WTJDG WTJOR wrllG wrlBR 

2L- --L - - - - -L - - J C219 

I ~ 8 5 

015 
20 

WTIDG 

••• 371c1 

NOT Nor NOT 
USED USED USED 

r -SCI 1 MOOULEA 

I TRANSMIT I POWER TRAIN 
(rCM) CONTROL 

L __ J (8W-31-3) 

Z111 211 
18 18 

BKJINT BKlLG 

... --... G201 
(8W·15-14) 

DR 

DR801802 



DR 8W-18 BUS COMMUNICATIONS ------- 8W ·18 - 3 

I BATT AD I (8W·13·7) 

r - -,..-. - - - - ..., MODULE· 

I ~ I TOTALLY I B(+) -, ELECTRONICS INTEGRATED 
I I I POWER 
I I CAN B I I (8W-13-3) 
I LsUS {+LJ I (8W-134) 

L _ J _____ .J 

3'( C6 

055 
20 

VolT/OR 

37 t C219 

055 
20 

VolT/OR 

I 
e-------------e----e-------e ------e S211 
I I I I 

055 055 D55 055 
20 20 20 20 

VYT/OR VYT/OR WT/OR VolT/OR 

11 ! C201 10 ! C221 171 C3 61 
I I r CAN B 1 CLUSTER r CAN B 1 MODULE-

055 055 I BUS (+) I (8W40·2) I BUS (+) I SENTRY KEY m m ~m 

WTI/OR VYT/OR L _ J L _ J E(8~~YIWCM 
EXCEPT - 9-2) 

~ 

I i--e 

I '------y----' 

055 
20 

WTIOR 

31 
r CAN B 1 MODULE· 

055 
20 

WT/OR 

6~C~ 
055 
20 

WT/OR 

51 
r cAN B 1 MOTORI 

e 8349 

055 
20 

WT/OR 

101 
r CAN B 1 MEDIA 

I BUS (tl I ELECTRONIC 
OVERHEAD 

I BUS (+) I MODULE· 
SUNROOF 

+ SYSTEM-I BUS ( ) I MONITORlDVO 

L _ J (8W-49-2) L _ J (8W-64-2) L _ J (8W-47-9) 

e e e 

I I I 
055 055 055 
20 20 20 

WT/OR WT/OR WTIOR 

1StC1 6tC1 5t C1 

r CAN B 1 CONTROL-AJC- r CAN B 1 AMPLIFIER· r CAN B 1 RADIO 
I BUS (+l I HEATER I BUS (f) I RADIO I BUS(+) I (8W-47-9) 

(8W-42-3) (8W-47-9) 
L_J L_J L_J 

DR801803 
~ NOTE: 054, 055 CIRCUITS ARE TWISTED PAIR 

r -l MODULE· 
OCCUPANT 

1 CAN B l RESTRAINT 
L!!US {+U CONTROLLER 

3TC1 (8W~1 

055 
20 

WT/OR 

e 

I 
055 
20 

WT/OR 

14t 
r CAN B 1 MODULE· 
I BUS (+) l HANDS 

FREE 
L _ J (8W-55-2) 

055 
20 

WT/OR 

e S215 

I 
055 
20 

VYT/OR 

11t 
r CAN B 1 RECEIVER-
I BUS (+) I SATELLITE 

(8W-47-9) 

L-J 

J078W-4 



8W ·18-4 8W-18 BUS COMMUNICATIONS 

I BATT AO I (aW-13-7) 

r - ""f - - - - - -, MODULE· 

I ~ I TOTALlY 
I 18(+) I ELECTRONICS I ::-'TED 

I I CAN B I I (8W-13-3) 
I Laus (-U I (8W-13-4) 

L..._.:I _____ ...J 

11yC6 

D54 
20 
wr 

34 t C219 

D54 
20 
wr 

I e-------------e ------e ------e -----e 5213 
I I I I 

054 D54 054 054 
W ~ W W 
WT wr wr wr 

10! ClO1 9! C221 1al C3 7l 
I I r CAN B 1 CLUSTER r CAN B 1 MODULE· 

054 054 I BUS (-) I (8W-4G-2) I BUS (-) I =::~ KEY 

~ 20 L J L J ENTRYIWCM 

r -1 MODULE-

WT - - (8W-39-2) 

EXCEPT I 
~ I I 

OCCUPANT 
CAN B RESTRAINT 

LBUS (-U CONTROLLER 
4 C1 (8W-43-5) 

I ~ ----. ------ e Sl50 

~ I 

054 
20 
wr 

41 r CAN B 1 MODULE-

I BUS (-) I ELECTRONIC 
OVERHEAD 

L _ J (BW-49-2) 

054 
20 
wr 

7 ~ C~ 
054 
20 
WT 

41 r CAN B 1 MOTOR! 

I BUS (-) I MODULE· 
SUNROOF 

L _ J (8W-64-2) 

054 
20 
WT 

111 r cAN B 1 MEDIA 
SYSTEM-I BUS (-) I MONITOR/OVD 

L _ J (8W-47-9) 

D54 
20 
WT 

r -lRADIO 

I CAN B I (8W-47-9) 

LBUS(-U 

6lC1 

054 
20 
WT 

054 
20 
WT 

e -------e------e------. 8217 

I I I I 
054 D54 054 054 
20 20 20 20 
wr WT wr wr 

1sl C1 17 l C1 4l 12l 

DR 

r CAN B 1 CONTROL-AlC- r CAN B 1 AMPLIFIER- r CAN B 1 MODULE- r CAN B 1 RECEIVER-

I BUS (-) I HEATER I BUS H I RADIO I BUS (-) I HANDS I BUS (-) I SATELLITE 
(8W-42-3) (8W-47-9) FReE (8W-47-9) 

L _ J L _ J L _ J (8W-55-2) L _ J 

J07BW-4 
~ NOTE: 054, 055 CIRCUITS ARE lWlSTED PAIR 

DR801804 



DR ------------------- 8W·18'BUS,COMMUNICATIONS ------- ,8W ·18·5 

I BATT AO I (BW-13-1) 

r - t=...- - - - 1 MODULE· 
C TOTALLY 

I r -, ELECTRONICS I INTEGRATED I I B(4-) I I POWER 

I I CAN C I I ~:~~;-.!~ 
I LBUS(+U I 
L_.I _____ .J 

1 C6 

r - 1 SENSOR· ' 

I 
I STEERING 

CANC r ANGLE 
LBUS (+If (8W·35-3) 

Al 
065 
20 

WTILG 

<45 t C211 

065 065 
~ ~ 

WTIlG WT/lG 

I I e-----e---------e--------------e S012 

EXCEPTOH , 
I 

065 
20 

WT/LG 

r.J 1s1 C130 

IJIJ 58 

I OH "'----------., 

r.Jr.J 241 
DIESEL '" GAS 
, I I ' 
065 
18 

WT/LG 

I 
~ 

065 
20 

WTIlG 

I 
'----y----/ 

341c1 
065 
20 

WTJl.G 

I~ A Ar 
065 
18 

WT/lG 

DeS 
20 

WT/lG 

065 
20 

WT/LG 

10 t C112 

065 
r CAN C -, MODULE-

BUS (+) POWERTRAIN 
I I CONTROL 

.,.,.,., M 

J J 
r CAN C - -CAN dI MODULE-

I BUS (+) BUS (+) I ANTI· 
LOCK 

L .J BRAKES 
- - - - - (8W-34-2) 

ICAN C I MODULE· 
BUS (+) FINAL I I DRIVE 

L .J CONTROL 
- (8W-31-11) 

~L 
.- - :I MODULE· 
I CAN C I TRANSMISSION 
I BUS(+) ICONTROL 

L .J (RC) 
- (8W-31-2) 

18 
WT/LG 

I 
'-----y-" 

r.Jr.JtiiHiiII 11 C2 
••• 4 C1 r cAN C I MODULE· 

I BUS(+) I~~~~:OL 
L .J (8W-3Q.25) 

- (8W-30·36) 

IJ IJ EXCEPT SHIFT ON THE FLY 
.,,,,,,, POWER WAGON c;;I 6.7t AJT ••• 5.9L DIESEL 

0R801805 
~ NOTE: 064. 065 CIRCUITS ARE TWISTED PAIR r.J r.J EXCEPT 6.7L AJT c;;I c;;I Cilta 6.7l DIESEL 

L _ .J (8W-3Q.3) 

J078W-4 



8W -18 .. 6 8W-18 BUS COMMUNICATIONS 

I BATT AO I (8W-13-7) 

r - E---- 'lMODULE
TOTAllY 

I I INTEGRATED 
I I S(+) l ELECTRONICS I POWER 

(8W-1J.3) 
I I CAN C I I (8W-1J.4) 

I LBUS(-)~ I L_l _____ ..J 
9 C6 

r -1 SENSOR· 
STEERING 

I CAN C I ANGLE 
Leus (-u (8W-35-3) 

CI 
D64 
20 

WT/lB 

41 f ~19 
DM D64 
W W 

WT/lS WT/LB 

I I .----e---------e---------------. S011 

~WAL A AWA,L 

I I 
D64 D64 D64 
20 18 20 

WT/LB WTILB WT/LB 

J J 
r CAN C - - cAN c"" MODULE· 
I BUS (-) BUS (.) I ANTI· 

LOCK 
I I BRAKES 
L ____ -.J (8W-34-2) 

........ A7 

r CAN C -, MODUlE
I BUS (-) I FINAL 

DRIVE 
I I CONTROL 
L _ ....J (8W-31-11) 

D64 
20 

WTllB 

2JC2 
r CAN C -, MODULE-
I BUS H I TRANSMISSION 

CONTROL 
I I (RC) 
L _ ....J (8W-31-2) 

EXCEPT DH 
) 

I 
D64 
20 

WTIlS 

~ 211 

I 

~~ 23 1 C130 
IJIJ 64 

DIESEL A GAS 
r , 

D64 
18 

WTILS 

I 
~ 

9 f em 

D64 ' 
18 

WTILB 

I 
~ 

1iI~~~ 211 C2 
••• 5 C1 r CANe -, MODULE· 

I BUS (+) I ~~:OL 

L I (8W..JO..25) 
- ....J (8W-30-36) 

D64 
20 

WTILB 

~ 
351c1 

I cANe I MODULE
POWERTlWN I BU8(+) ICONTROL 

L _ .J (8W-30-3) 

IJ IJ EXCEPT SHIFT ON THE FLY 
........ POWER WAGON iii 6.7LAIT ••• 5.9L DIESEL 

DR 

J078W-4 
~ NOTE: D64, 065 CIRCUITS ARE TWISTED PAIR lillil EXCEPT6.7lAIT iii iii iii iii 6.7LDIESEl 

DR801806 



DR -------- 8W-20 CHARGING SYSTEM ---------- 8W . 20 . 1 

8W·20 CHARGING 'SYSTEM 

Component Page Component Page 
Battery .......................... 8W-20-2, 3 GIll .............................. 8W-20-3 
Battery-Auxiliary .................... 8W-20-3 G120 .............................. 8W-20-3 
Fuse 31 ............. -............... 8W-20-2 Generator ........................ 8W-20-2, 3 
Fusible Link ...................... 8W-20-2, 3 Module-Engine Control. ............... 8W-20-3 
G 100 ............................ 8W-20-2, 3 Module-Powertrain Control ............ 8W-20-2 
G 101 ............................ 8W-20-2, 3 Module-Totally Integrated Power ........ 8W-20-2 
GI02 ............................ 8W-20-2, 3 Starter .......................... 8W-20-2, 3 
GI05 .............................. 8W-20-3 



8W· 20·2' -------- 8W·20 CHARGING SYSTEM 
GAS 

J078W-4 

_---__ -- AO 6RD 

A8 
6 

RD 

Z3 
6 

BK 

... G100 

(8W-15-2) 

! r B(+) l STARTER 

I I (8W-21-3) 

L_J 

+ BATIERV 
(8W-13-7) 

Z2 
6 

BK 

..... G101 

(8W-15-2) 

Z1 
6 

BK 

..... G102 

(8W-15-2) 

r - - - -, MODULE· 
TOTALLY 

: @ ::6:~TED 
FUSE (8W-1J..3) 

I 31 I (8W-13-4) 
15A 

I 1 (8W-13-23) I 
L ___ -.1 

12 C3 

A918 
16 
RD 

11 C130 

A918 
16 
RD 

• • 5178 I I (8W-13-23) 

J 
V, 

1 

J ~ 

~ 

FUSIBLE 
LINK 
A11 
8 
LB 
(8W-13·7) 

• 5115 I (8W-13-7) 

A11 
4 

BRIRD 

l 
GENERATOR 

" 

LL 

2 

A918 A918 K20 A804 
16 20 18 18 
RD BKILB BRIGY RD/GY 

291 C1 101 C1 191 C2 241 C1 
r FUSED - FUsED - - - GEN - - - - - GEN - I MODULE-

I B(+) B(+) FIELD SENSE I POWERTRAIN 
CONTROL CONTROL L _________________ ..J (8W-3D-3) 

(8W-30-a) 

DR 

DR802002 



DR 

DR802003 

8W·20 CHARGING SYSTEM 
DIESEL 

..... ------u--- A1 ORD 

A8 Z3 
2 8 

RD BK 

I 
... G100 

(8W-15-2) 

r B(+) 1 STARTER 
I I (BW-21-3) 

(8W-21-4) 
L_J 

Z2 Z1 ZO ZO 
1 8 8 1 

BK BK BK BK 

I I I I 
... G101 ... G102 

(8W·15-2) (8W·15-2) 

... G111 

(BW-1S·2) 

.... Gi0S 
(8W-15-2) 

••• 2 
LjUiliwHiI 1 

~ 

_1 
'"'~ 

1 
••• 21T 

~~~~ I 

~;....;..7...:::..L __ -iA~ ___ 5.---..9~ 

K20 A804 
18 18 

BRiGY RD 

Z816 
18 
BK 

I 
• S176 

FUSIBLE 
LINK 
A11 
8 
LB 
(8W-13-7) 

• 8115 I (8W·13-7j 

A11 
4 

BRiRD 

1 
GENERATOR 

Wlr.l
WlWl401 C1 1 

••• 7 C1 28 C1 

r -------1MODULE-
GEN GEN ENGINE 

I (8W-15-13) 

I FIELD SENSE I CONTROL 
CONTROL 

L J (6W-3Q-23) 
- - - - - - - (8W-aQ-39) 

• •• 5.9L DIESEL 
CiICi1Ci1Ci1 6.7L DIESEL 

Z816 
12 
BK 

I 
..... G120 

(8W-1S-13) 

8W ·20·3 

J078W-4 





DR -------- 8W .. 21 STARTING SYSTEM -------- aw .. 21 .. 1 

8W·21 STARTING SYSTEM 

Component Page Component Page 
Assembly-Transmission SolenoidITRS .... BW-21-3 Module-Powertrain Control ............ BW-21-3 
Battery .......................... BW-21-3; 4 Module-Sentry Key Remote EntrylWCM .. BW-21-2 
Battery-Auxiliary .................... BW-21-4 Module-'lbtally Integrated Power .... BW-21-2, 3, 4 
Fuse 10 ............................ BW-21-4 Sensor-Transmission Range .......... BW-21-3, 4 
Fuse 11 ............................ 8W-21-2 Starter .......................... BW-21-3, 4 
Fuse 22 ............................ BW-21-2 Switch-Clutch Interlock ............. 8W-21-3, 4 
GI04 ............................ BW-21-3, 4 Switch-Hood Ajar .................... 8W-21-3 
0201 .............................. BW-21-2 Switch-Ignition ...................... BW-21-2 
Module-Engine Control ................ BW-21-4 



8W· 21 • 2 

J078W-4 

8W·21 STARTING SYSTEM ---------- DR 

I BATT AD I (8W-1l-7) 

rl------------------------1~~ 

I@ @lJ t ~ - - - -, ELECTRONICS I [~~L~TED 
I ~ I~ 

FUSE FUSE I . I (8W-1l-3) 
I 22 11 I CAN B CAN B .1 I (8W-13-4) 

2A 20A -

Ll~~: ___ j~~10) ___ ~[~~-i~ ____ J 
3 C8 51 C9 3 C6 11 C6 

A114 
18 

GY/RO 

BASE 
I 

, 
EXCEPT 

BASE 
I " 
- 5145 I (8W-1l-10) 

TWJSTED 
PAIR 

A106 A114 055 054 
20 18 20 20 

lBJRO GYIRO wrlOR WT 

1 '~X I, 3J J 
16 -----,-----,--4C219 

A114 
18 

GY/RO 

I 
-5204 I (8W-1l-16) 

A114 
18 

GYIRO 

J 
FUSED 

8(+) 

055 054 
20 20 

WT/OR wr 

I I 
- S211 _ 5213 

I (8W-18-3) I (8W-18-4) 

055 D54 
20 20 

wr/OR wr Jv ~::Di 
CAN 8 CAN B 
8US(+) BUS(-) 

DR802102 



DR --------------------- 8W·21 STARTING SYSTEM 
GAS 

8W ·21·3 

I BAn AO I (8W-1l-7) 

r] ----------------------'M~~ 

I r- - - - - - - - - - - - - - - - - - -T-~~ELECTRONICS 1~:lTED 
)1 ~ ~ I I~ 
I I I I (8W-13-3) 

I HOOD STARTER I (8W-13-4) 
I I TRS STARTER AJAR MOTOR I I 
I T41 RELAY SWITCH AAT CONTROl I 
I SENSE CONTROL SENSE RETURN OUTPUT ~ I 
L_J-~~r=~~~~=[~~I=== L _____ ~ 

21l Ci0 2 C1 11 Ci 9l C5 2 C9 

T41 G930 
~ ~ 

YLJDB VTfTN 

I I 
• --------. S123 • S194 I I (8W-1l-11) I (8W-1l-38) 

T41 T41 T752 G70 G930 
20 20 18 20 20 

YLJDB YlJ08 OGiOR VTILB VTfTN 

11 g 211 C3 381 C3 11 21 

T750 
14 

YUGY • BATTERY 
(8W-1l-7) 

[ZJ SWITCH- r iRs - - STARTER'" MODULE-
CLUTCH I T41 'RELAY I POWERTRAJN 
INTERLOCK SENSE CONTROL CONTROL 
(lIlT) I I (8W..ao-2) 

2 (SW-30-2) I TRS T41 I (SW-31..s) 

Z911 
20 
BK 

I 
.&.G104 

(8W·15-5) 

DR802103 

I SIGNAl I 
L ___ J.P~.....J 

IiIIiI 27lC4 

T41 

3.7L 

" 

T41 
20 

YUOB 

20 
YUOB 

I 
• S123 I (8W-13-11) 

T41 (8W·13-15) 

20 
YLJDB 

,g t ClIO 

T41 
20 

YUOB 

I 
A ___ 4.7_U ....... 5.7l 

T41 
20 

YUOB 

4J. 

J 
IrRSr41l ASSEMBLY-

TRANSMtS$lON 
I SIGNAL I SOLENOIDlTRS 

(PIN) 

L .J (8W-31-7) 
- (8W-31-8) 

(8W-31-9) 
r: - :I SENSOR· 
I TRS T41 I TRANSMISSION 

I SIGNAL I RANGE 
(PIN) 

(8W-31·5) L - .J (8W..J1-15) 
(8W-31.24) 

SWITCH· 
HOOD 
AJAR 
(GAS) 

1 l C102 

T750 
14 

YUGY 

1 
AS 
6 

RD 

r-~~----~~u~ 

1 HOlD-IN 
2PVLL-IN 

J078W-4 



8W ·21·4 8W·21 STARTING SYSTEM 
DIESEL 

J078W-4 

I BAn AD I (8W-13-7) 

r 1; ------------------I~~ 
I r- - - - - - - - - - - - - - - - ---, ELECTRONICS I'NTEGRATED 
I I B(+) I I POWER 

I I STARTER I I (8W-13-3) 

I ~~~ C~~~~~L I (8W-13-4) 

l ~~;~SE- - - - - - - - - - - - OUTPUT ~ l 
I ~ SA I 
L_l=~~ ________________ J 

EXCEPT 

5·~rL,;,.;.AJr~----I/'\'------:;S.;.:.;.9L;;..;...:~ 

T41 
18 

YUDB 

I 
• S123 

I (8W-13-1S) 

T41 T41 
20 20 

YUDB YUDB 

9 1 1S 1 Ci30 1--4 
T41 T41 
18 20 

YUDB YUDB 

101 

T41 
20 

YUDB 

r - ---, SENSOR-
TRS TRANSMISSION 
T41 I SENSE I RANGE 

L I (RC) 

9 C2 
I iRs ---, MODULE-

T41 ENGINE 
I SENSE I CONTROL 
L _ -.J (8W-30-2) 

- ...J (8W-31-24) 

1 

[ZJ
SWITCH. 
CLUTCH 
INTERLOCK 
(MfT) 

2 T (8W-30-2) 

Z911 
20 
BK 

I 
.... G104 

(BW-1S-S) 

2 C9 

T750 
14 

YL/GY 

1 t C102 

T7S0 
14 

YUGY 

1 

AS 
2 

RD 

Ai 
1 

RD 

STARTER 
1 HOLD-IN 
2 PULL-IN 

+ BATTERY
AUXILIARY 

(8W-13-7) 

DR 

DR802104 



DR ------- 8W-30 FUEL/IGNITION SYSTEM ------- 8W - 30 . 1 

8W·30 FUEUIGNITION SYSTEM 

Component Page 
2Actuator-Electronic Turbo ............ 8W-30-32, 42 
Actuator-Fuel Control .................. BW-30-17 
Assembly-EGR Valve .............. BW-30-14, 15,38 
Battery-Auxiliary ................... BW-30-18,26 
Capacitor-Ignition ...................... BW-30-4 
Cluster ........................... 8W-30-2, 37 
Coil-Ignition 1 ........................ 8W-30-5 
Coil-Ignition 2 ........................ 8W-30-5 
Coil-Ignition 3 ........................ 8W-30-5 
Coil-Ignition 4 ..... « •••••••••• « ••••••• 8W-30-5 
Coil-Ignition 5 ........ « ••••••••••••••• 8W-30-4 
Coil-Ignition 6 ................... « : ••• 8W-30-4 
Coil-Ignition 7 ...... « •••••••••••• « •••• 8W-30-4 
Coil-Ignition 8 ........................ 8W-30-4 
Drive-Fan-Radiator ............... 8W-30-21, 22, 34 
Fuse 6 ............................. 8W-30-22 
Fuse 10 ............................. BW-30-2 
Fuse 28 ......................... 8W-30-1B,26 
Fuse 31 ............................. 8W-30-3 
Fuse 37 ............................ 8W-30-32 
Fuse 42 ......................... 8W-30-18, 26 
Fusible Link . . . . . . . . . . . . . . . . . . . . . . 8W-30-1S, 26 
GI04 ......................... 8W-30-2, S, 9, 1B 
G106 ............................ 8W-30-2,39 
GI07 ................... BW-30-3, 6, 8, 12, 13, 15 
G114 ...................... SW-30-17, 18, 26, 40 
G120 .............................. 8W-30-17 
G201 .............................. SW-30-37 
Generator ...................... BW-30-S, 23, 39 
Heater-Fuel . . . . . . . . . . . . . . . . . . . . . . . . . BW-30-17 
Heater-Intake Air .................. SW-30-1B, 26 
Injector-Fuel 1 ................... SW-30-5, 19, 27 
Injector-Fuel 2 ................... 8W-30-5, 19, 27 
Injector-Fuel 3 ................... BW-30-5, 19, 27 
Injector-Fuel 4 ................... BW-30-5, 20, 28 
Injector-Fuel 5 ................... BW-30-5, 20, 28 
Injector-Fuel 6 ................... BW-30-5, 20, 28 
Injector-Fuel 7 ........................ 8W-30-4 
Injector-Fuel 8 . . . . . . . . . . . . . . . . . . . . . . . . BW-30-4 
Module-Anti-Lock Brakes ......... 8W-30-8, 25, 36, 40 
Module-Engine Control .. 8W-30-2, 17, 18, 19,20,21,22, 

23,24,25,26,27,28,29,30,31,32,33,34,35,36,37, 
38, 39, 40,42 

Module-Fuel Pump ..................... 8W-30-2 
Module-02 Sensor .................. 8W-30-40,41 
Module-Powertrain Control .. BW-30-2, 3,4, 5, 6, 7, B, 9, 

10, 11, 12, 13, 14, 15, 16 
Module-Remote Throttle Provision ....... 8W-30-29,30 
Module-Steering Control ......... 8W-30-9, 25, 30, 37 
Module-Thtally Integrated Power . 8W-30-2, 3, 12, 17, 18, 

22,25,26,32,34,36,40 
Motor-lAC ........................... 8W-30-7 

Component Page 
Port-Diagnostic .................... 8W-30-39,40 
Port-U pfitters. . . . . . . . . . . . . . . . . . . . . . . . . 8W-30-8 
Relay-Intake Air Heater .............. 8W-30-18,26 
Relay-Smart Power .................... 8W-30-32 
Sensor-Accelerator Pedal Position ..... 8W-30-l6, 24, 29 
Sensor-Battery Temperature ........... 8W-30-18, 26 
Sensor-Camshaft Position .......... 8W-30-10, 23, 35 
Sensor-Crankcase . . . . . . . . . . . . . . . . . . . . . 8W-30-35 
Sensor-Crankshaft Position ......... 8W-30-10, 23,39 
Sensor-EGR Temperature ................ 8W-30-34 
Sensor-Engine Coolant Temperature ... 8W-30-14, 22, 34 
Sensor-Exhaust Pressure 111 ..••..••..... 8W-30-33 
Sensor-Exhaust Pressure 112 ...•..•...... 8W-30-31 
Sensor-Exhaust Temperature 111 .......... BW-30-31 
Sensor-Exhaust Temperature 112 .......... 8W-30-31 
Sensor-Exhaust Temperature 113 .......... BW-30-31 
Sensor-Fuel Rail Pressure ............. 8W-30-23,35 
Sensor-Intake Air Temperature ......... 8W-30-14,34 
Sensor-Knock ........................ 8W-30-11 
Sensor-Knock 1 ....................... 8W-30-11 
Sensor-Knock 2 ........ ., .............. 8W-30-11 
Sensor-Manifold Absolute Pressure ......... 8W-30-14 
Sensor-Mass Air Flow . . . -. . . . . . . . . . . . . . . 8W-30-32 
Sensor-Oil Pressure .................... BW -30-7 
Sensor-Oil Temperature ................. BW-30-14 
Sensor-Oxygen 111 .................. 8W-80-13, 40 
Sensor-Oxygen 112 .................. 8W-30-12,41 
Sensor-Oxygen 211 .................... 8W-80-13 
Sensor-Oxygen 212 .................... 8W-30-12 
Sensor-TemperaturelPressure-Inlet ...... 8W-30-21, 33 
Sensor-TemperaturelPressure-Map ....... 8W-30-23, 35 
Sensor-Turbo Speed. . . . . . . . . . . . . . . . . . . . 8W-3o..39 
Sensor-Water In Fuel ................ BW-30-17,34 
Servo-Speed Control .................... BW-30-9 
Solenoid-EVAP Purge .................. 8W-30-12 
Solenoid-Multi Displacement System Cyl1 .... BW-30-6 
Solenoid-Multi Displacement System Cyl4 .... BW-30-6 
Solenoid-Multi Displacement System Cyl 6 .... BW-30-6 
Solenoid-Multi Displacement System Cyl 7 .... BW-30-6 
Solenoid-Wastegate .................... 8W-30-22 
Switch-Clutch Interlock .................. 8W-30-2 
Switch-Clutch InterlockJUpstop ........... 8W-30-39 
Switch-EVAP System Monitor ............. 8W-30-B 
Switch-Exhaust Brake ............ « ••••• 8W-30-37 
Switch-Oil Pressure . . . . . . . . . . « • • • • 8W-30-7, 23, 39 
Switch-PTa .......................... 8W-30-8 
Switch-Stop Lamp ................ BW-30-9, 25, 36 
Throttle Body . . . . . . . . . . . . . . . . . . . . . . . . . BW-30-7 
Valve-EGRAirflow Control ............ 8W-30-32 , 34 
Valve-EGR Cooler Bypass ............... 8W-30-42 



8W ·30-2 8W·30 FUEUIGNITION SYSTEM 

I BATT AO I {8W-13-7} 

r - 1:'= ..... - - - - - - - - - - - - - - - - - - - - - - - - - - 1 MODUlE-

I I ~ - - - - - - - - - - - - - - - --, ELECTRONICS I TOTAllY 
8(+) INTEGRATED 

I I I I POWER 

I I FUEL I I (8W-13-3) 
TRS PUMP (8W-1J..4) 

I I T41 TRS T41 CONTROL I I : LS~rs~ - - - - ~ENSE ___________ OUTPUT __ --1 : 

: I~;~SE : 
~ _ J [~:~;:~:l _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ J 

21 Cl • ••• 21 T CIS 18 T cIa 

GAS A DIESEL T41 A109 
... 20 16 

DIESEL 

YUD8 ORiRD 

-II - S123 1 IT C135 
(8W-13-15) 

GAS 
A109 

14 
ORiRD 

41 

DR 

T41 
20 

YUDB 

11 
MODULE· 
FUEL 
POMP 

T752 
20 

OGIOR 

[ZJ
SWlTCH' 
CLUTCH 
INTERLOCK 
(MIll 

2T 
Z911 T41 
20 20 
BK YUD8 

I 
.JLG104 

(8W-15-5) 

~L 

9 t Clla 

T41 
18 

YUDB 

91c2 
\rRSr41l MODULE· 

ENGINE 
/ SENSE / CONTROL 

L_"'::' 
38 C3 21 C3 

i SrARTER- - - - - - - - - - TRST41 """'\MODULE· 
J SOLENOID SENSE ) POWERTRAIN 

CONTROL CONTROL 
( ( 

'---------------~ 
J078W-4 

•••• POWER WAGON 

11 
2927 

12 
BK 

I _ S308 

I (8W-15-8) 

Z927 
12 

BKiOR 

10 ~ CI35 

2927 
14 

BKOR 

.JL G106 
(8W-15-8) 

31 21 
N4 2210 
18 18 

DBIWT BK 

5~ 1cm 
N4 2210 
20 20 

DBiWT BK 

54 1 53 C219 .-. 
N4 2210 
20 20 

DBIWT BK 

71C4 71c3 
r fuEL - GROUND'" CLUSTER 
I LEVEL I (8W-40-3) 

I SENSOR I 
SIGNAL 

L _____ ...J 

DR803002 



DR 

I BATT AO I (8W-13-7) 

8W·30 FUEUIGNITION SYSTEM 
GAS 

8W·30·3 

r- -r ------r;---------------------~~~~TED 

I @ r - B+ - - - - - - - - - - - - - - l ELECTRONICS I POWER 

I FUSE I ( ) I I (8W-13-3) 
31 AlC ASD (8W-13-4) 

I 15A I ASD CLUTCH CAN C CAN C CONTROL ! I 
I I (8W-13-23) L CONTRO-,=- _CONTROL _ BUS (+) __ BUS tL _ _ _ OUTPUT -1 I 
~ __________ ~ __ J ___ 1 _____ ]-----~ 

12lC3 11 C2 10 C2 lIce glce 1lc10 

A918 065 064 K342 
16 20 20 16 
RD WT/lG WT/LB BRIWT 

1 ~~!~E~ 
(8W-18-5) (8W-18-6) 

11 I C130 • S012 • $011 

• • • S137 

A918 
16 
RD 

.---. S178 I I (8W-13-23) 

A918 
16 
RD 

A9iS 
16 
RD 

K51 
20 

BRJWT 

C13 
20 

LBIOR 

065 064 
20 20 

WTIlG WTIlB 

t~j PAIR 

~r--23T 
065 064 
20 20 

WT/LG WTILB 

TWISTED 
PAIR 

I 
K342 

16 
BRIWT 

K342 K342 K342 
16 16 16 

BRIWT BRIWT BRIWT 

~ 
TO 

S112 
(8W-30-4) 

29 C1 10 C1 3 C3 11 C3 34 C1 35 C1 28 C3 19 C3 

,- FUSED - FUSEO- - ASO - - AiC - - CANe - -CANC- - - - - ASO- - -ABO I MODULE-

I B(+) B(+) CONTROL CLUTCH BUS (+) BUS (-) CONTROL CONTROL} POWERTRAIN 
I CONTROL OUTPUT OUTPUT ( CONTROL 

I GROUND GROUND GROUND \ 

~-----------------------------~ 
19 T C1 18 T Ci 9 T C1 

Z951 Z131 Z130 
16 16 16 

BKlYL BKlDG BKlBR 

I I I 
.a.---.a.----.a. GiG7 

(8W·15-12) 

DR803003 J078W-4 



8W· 30·4 8W·30 FUEUIGNITION SYSTEM 
GAS 

r----------------------l~~& 
POWERTRAIN 

) ASD JCONTROL 

(CONTROL COIL INJECTOR COIL I 
'- ~T~ _ ~O~R~NO.6 ____ C~TROL~.!... ___ ~NTROLNO~ ~ 

38 C1 1l C2 4l C1 1l C1 

K10 K28 K98 
18 18 18 

DB/OR BRIlB DBIYl 

11 11 11 
FROM rn COll

• 
[EJ INJECTOR· rn COll

• 
C130 IGNmON6 FUELS IGNmON8 

(8W-3G-3) (4.7U5.7L) (4.7U5.7L) 

)1 2l 2l 2l 

K342 K342 K342 K342 K342 
16 16 16 16 16 

BRIWT BRIWT BRJWT BRIWT BRIWT 

I I I I I 
• • • • • S112 

I I 
1042 K342 

16 16 
BRIWT BRIWT 

1 rn CAPACITOR· + IGNITION 
(3.7U4.7l) 

• • • • • 5148 

I I I I 
K342 K342 K342 1042 K342 

16 16 16 16 16 
BRIWT BRIWT BRIWT BRIWT BRIWT 

21 21 21 ~ ~ rn COIl

• rn COll

• 
[EJ INJECTOR· 

IGNmON5 IGNITION 7 FUEL 7 TO TO 
(4.7U5.7L) (4.7U5.7L) S149 S142 

(8W-30-5) (8W-3Q-5) 

11 1T 11 
~ 

I I 
K16 K97 K97 K26 
18 18 18 18 

DBNL DBNl BR BRlYL 

2L 
I I 

sL ~ 

31c1 
r--------------------l~~& C91L COIL INJECTOR POWERTRAIN 
J CONTROL NO.5 CONTROL NO.7 CONTROL NO.7 J CONTROL 

( ( 

~--------------------~ 

J078W-4 

DR 

DR803004 



DR 

FROM 
S148 

(8W-30-4) 

'f 
K342 

16 
BRIWT 

• 

DR803005 

8W·30 FUEUIGNITION SYSTEM 
GAS 

8W· 30· 5 

r---------------------------~~~ 

) ) 
POWERTRAIN 
CONTROL 

(INJECTOR COIL INJECTOR COIL INJECTOR ( 
"'-CONT~L NO. ~ _ ~O~R~ N~1 __ .E..0NTRO~~ __ ~N~O~02 __ .E..0~OL N~ ~ 

FROM 
S148 

(8W-30-4) 

Y 
K342 

16 
BRJWT 

I 

14 T C2 10 I C2 12 T C2 71 C2 5 T C2 

K11 K19 K13 K18 K38 
18 18 18 18 18 

BRlYL DBlDG BRilB DB/OR BRIOR 

11 11 11 
FUEL 1 

~ INJECTOR· 

2 

1 

IGNmON 1 [l]COIL. 

2T 

K342 K342 
16 16 

BRIWT BR/WT 

I I 

FUEL 3 
~ INJECTOR· 

2 

K342 
16 

BRIWT 

I 

1 

IGNITION 3 
[l]COIL. 

2T 

K342 
16 

BRIWT 

I 

rLlINJECTOR

LrJFUELS 

2 

K342 
16 

BRIWT 

I . ---. • • • ------. 5149 

• • 
I I 

1<342 K342 
16 16 

BRJWT BRIWT 

21 
FUEL 6 

~INJECTOR. 

2 

~ 
INJECTOR· 
FUEL 2 

11 

• ------. ------. S142 

I 
K342 

16 
BRIWT 

21 
IGNITION 2 

[l]COIL. 

1 

I I 
K342 K342 

16 16 
BRIWT BRIWT 

2 

rLlINJECTOR

LrJFUEL4 

11 

21 
[l]~~~ION4 

1 

K58 K12 K17 K14 K15 
18 18 18 18 18 

BRNT BRIDB DBITN BRITN DBJGY 

41 C2 131 C2 91 C2 111 C2 31 C2 

\ INETOR - - - INJECTOR - - - -cOiL - - - - INJECToR - - - - -cOiL - \ MODULE· 

) CONTROL NO.6 CONTROL NO.2 CONTROL NO.2 CONTROL NO.4 CONTROL NO.4) ~g~~~IN 
( ( L ___________________________ ~ 

J078W-4 



8W· 30· 6 -------- 8W-30 FUEUIGNITION SYSTEM --------
S.7L MULTIPLE DISPLACEMENT 

DR 

J078W-4 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - ,MODUle-

) ) 
POWERTRAIN 
CONTROL 

( MDS SOL MDS SOL MDS SOL MDS SOL r 

LCO~~N~1 _____ C£..NTR...£L~.~ ____ ~N~OL~O!.. ____ ~O~o.!:.!"~.,j 

61 C3 28 C1 16 C2 Sl C3 

K451 
20 

BRIWT 

8 t ClIO 

K454 
20 

BRiOR 

13 t ClIO 

K451 K452 K453 K454 
20 20 20 20 

BRIWT BR/LB BRJDG BRiOR 

It- - - - - - - t-------t-------i CI~ 
K451 K452 
18 18 

BRJWT 8R1LB 

11 11 [t] SOLENOID- [t] SOLENOID· 
MULTI DISPLACEMENT MUL n DISPLACEMENT 
SYSTEMCYL 1 SYSTEMCYL~ 

21 21 
Z903 Z903 
18 18 
BK BK 

I I 
• • 

K453 
18 

BRlDG 

11 [t] SOLENOID-
MUL 11 DtsPLACEMENT 
SYSTEM CYL 6 

21 
Z903 
18 
BK 

I 

K454 
18 

BRiOR 

11 
MULn~SPLACEMENT 
SYSTEMCYL 7 [t] 
SOLENOID· 

2l 
Z903 
18 
BK 

I 
• --------. S190 I (8W-15-10) 

Z903 
18 
BK 

6 t CI~ 
Z903 

20 
BK 

I 
... G107 

(8W-15-10) 

DR803006 



DR 8W-30 FUEUIGNITION SYSTEM 
GAS 

8W·30·7 

r---------------------------~~oo~ 
) OIL ) POWERTRAJN 

{ 5 VOLT PRESSURE (CONTROL 
,-S~P!::!. ______________________ ..!IG~_ ~ 

~T~ ~T~ 

F855 G6 
20 16 

PKIYL VT/GY 

I EXCEPT I 
• • 5150 5.7l AIT l"-I I (SW-7G-2) '1 

F~5 m=~~L F855 
20 

PKlYL PKlYL W 
J 

5.7lAIT 
'-

2 
f' T SENSOR-OIL 

: I PRESSURE 
.. <-------..-------------' (5.7L AI1) 

2 

I
: I THROTTLE 

""----*---:1 ~i ~---*--I. BODY 

I:I:I:I:U 1 
# 6 

K22 
20 

BRiOR 

UIUt 6 
# 3 

K922 
20 

BRIDB 

21L J~ 

UUU 4 
# 5 

K122 
20 

BRlDG 

~L 
K448 K447 

20 20 
TNlOR TNlYL 

~L J~ 

3 

K900 
20 

08100 

I 
• 8132 

(8W·7()"5) 

K900 
20 

OBIOG 

J~ 

K61 K961 
20 20 

VT/GY 8RIVT 

JQ ~L 
r TP No. 1- -TP SENSoR- - WN0.2 - - ETC - - - ETC - - - -SENSOR - - -lAC - - IAC- '"i MODULE· 
} SIGNAL RETURN SIGNAL MOTORH MOTOR(+) GROUND CONTROL SIGNAL )~N 

( ( 

~-------------------------------~ 

0R803007 

U 3.7U4.7L 
UUU 5,7L 

J078W-4 



8W ·30·8 

J078W-4 

EXCEPT 
5.~D 

19 f cm 7 f C130 
'------v----" 

I 
K107 

20 
IfTfWT 

2J 
m=: 
~MONITOR 

1l 
Z910 

20 
BK 

EXCEPT I 
5.7lHD A 

1s't Ct35 

Z910 
20 
8K 

I 
.I. G104 

(8W-15-5) 

5.7lHD 
" 

.... G107 

(8W-15-11) 

8W-30 FUEUIGNITION SYSTEM 
GAS 

r - - -, MODULE· 
BRAKE ANTI· 

I SWITCH NO.1 I LOCK 
L SIGNAL ..J BRAKES 

I3Iil1I3 9 

PTO 
SWITCH 
SENSE 

DR 

UPFITIER 
ACCESSORIES-

JUMPER KIT 

SWITCH-PTO 
(4.7U5.7L) 

F923 
16 

PKNl "" 6" r (8W-34-3J 

1 
1 PORT· 

1 I UPFITTERS 
~WAL A AWAf: (5.7L) 

I I 
829 829 G113 G113 
18 20 20 18 

DGIWT OGIWT 1fT PKNL 

I I I I '-----v-------' " .-
EXCEPT 

v 
UPFITTER 

UP FITTER 

K107 829 
20 20 

VTfWT OGIWT 

~la ~lQ n Q 
r -ESM - - -BRAKE - - - - - - - - - - - PTO-lMODULE. 

J 
SIGNAL SWITCH NO.1 SENSE ) POWERTRAIN 

SIGNAL CONTROL 

/ GEN / 
( PIS SWITCH FIELD GEN I 
'- _____ SI~NAL _____ ~N~O,=- ____ S~S~..1 

• 30 I C3 19I C2 24I C1 

K66 K20 A804 
20 18 18 

DBIWT BRIGY RDIGY 

~ LI30 J 
NOT 

USED 

Itt. S.7L HD 

I'!'.II'!'.I RWAL 

131313 AWALJESP 

[] 

GENERATOR 

(8W-20-2) 

2 

DR803008 



DR··----..... ------............... - 8W-30 FUEUlGNlTION SYSTEM ------
GAS 

BW·30·9 

r---------------------------------~~~ 
J FUSED ) POWERTRAIN 

SIC SIC IGNITION SIC SIC CONTROl. 
I VACUUM VENT BRAKE SPEED SWITCH SWITCH SWITCH SIC I 
\ SOl SOl SWITCH NO. 2 CONTROl OUTPUT NO.2 NO. 1 SWITCH SENSOR \ 
'-CO.!!.~ __ .£.ON~~ __ ...!I~ ___ S~L!. _ (RUN-~ART) _ ..!I~ _ ..!G~ _ .!E~RN __ ~~D.....l 

stU 12 C3 au 5 C3 141 C3 71 C3 11 C1 [] 18 C3 34 C3 [] 15 C3 uu 271 C2 

V36 
20 

VTIYl 

V35 
20 

VT/OR 

J J 

V32 V32 K900 
W W W 

VTIVL VTM. DBIDG 

I I I 
• 8132 V f 

3.7U5.7L 1 4.7L 

21 f C219 

V32 
20 

VTIVL 

41 
r - r .., SWITCH· 

I f I STOP .....- -LAMP 
I l. I (8W·33-3) 
L_ ..J 

3l 
V30 
20 

VTfWT 

F202 
20 

PKiGY 

V38 
20 

VT/OR 

V37 I 

20 . 

VT 

V931 
20 

VTJBR 

I (8W·70.5) 

K900 
20 

DBJDG 

19 f C13G 

K900 
20 

DBlDG 

I I 
~ 

3.1U5.71 4.7L 

25 ~ C218 

~7L 

I I 

Mt
CI3G 52r_5t---1~8 

V30 
20 

VTfWT 

J 

F202 F202 
20 20 

PKiGY PKlGY 
I I 
.----.8138 

(8W-13-20) 

V38 V37 W37 
20 20 20 

VT/OR VT VTIBR 

aL.L 5L 
~~------~~--------~~~. r -SlC- - S/C- - - - 7 S1C- , MOOULE· 

DR803009 

VACUUM 
SOLENOID 

VENT 
SOLENOID 

2913 
20 
BK 

I 

SPEED 
CONTROL 
(4.7L) 
(8W-3J.3) 

",G104 
(8W-15-5) 

[] 3.7US.7l 
uu 4.71 

I SWITCH SWITCH SWITCH I STEERING 
NO. 2 NO.1 RETURN CONTROL 

I SIGNAL SIGNAL I (8W-33-4) 
L~ _________ J 

J078W~ 



8W· 30 -10 

J078W-4 

• 

K900 
20 

DBJDG 

8W·30 FUEUIGN1TION SYSTE'M 
GAS 

• • S132 

(8W-70-5) 

K900 K900 
20 20 

OBlDG DBfOG 

J J 
BJSENSOR. 

I I· CAMSHAFT 
POSITION • 1 

1 

K44 
20 

DB/GY 

3l 
F856 

20 
YUPK 

• S154 I (8W·7()'3) 

F856 
20 

YUPK 

mU3l tUtttU 1 
utUI1 UtiU 3 

F855 
20 

PKlYL 

• S150 

(8W-7D-2) 

F855 K24 
20 20 

PKlYl B~B 

I SENSOR· 
CRANKSHAFT 
POSITION 

27L ML 27L 29L 3sL 
r SENSOR - -CMP - - SvOLr - - - - - - - - SVOLT- - - CKP lMODULE-

) GROUND SIGNAL SUPPLY SUPPLY SIGNAL )' POWERTRAIN 

( ( 

~-------------------------~ 

IUU 5.7L 
U#Q:U 3.7U4.7L 

CONTROL 

DR 

DR803010 



DR 

DR803011 

KNOCK KNOCK 
SENSOR NO.1 SENSOR NO. 1 

SIGNAL RETURN 

21 11 
K42 K942 
20 20 

DBIYL BRIlG 

2sL 24L 

8W·30 FUEUIGNITION SYST-EM 
GAS 

KNOCK 
SENSORNO.2 

SIGNAL 

41 
K242 

20 
BRIWT 

36L 

8W -30 ·11 

SENSOR-
KNOCK 

KNOCK (4.7l) 

SENSORNO.2 
RETURN 

31 
K924 

20 
wr/BR 

JC2 
r -KNOCK- - - - KNOCK - - - - - - - - - - -KNOCK - - - - KNOCK - \ :g~~~~IN 
J SENSOR NO.1 SENSOR NO.1 SENSOR NO.2 SENSOR NO.2 / CONTROL 

(SIGNAL RETURN SIGNAL RETURN ( 

I 

I 

\ 
KNOCK KNOCK KNOCK KNOCK 

SENSOR NO.1 SENSOR NO.1 SENSOR NO.2 SENSOR NO.2 
L ~IGNAL ____ .!.,ETURN __________ ~E~N ____ ~G~L_ ~ 

2sr 24r 37r ~r 

K42 
20 

DBlYl 

KNOCK 
SENSOR NO. 1 

SIGNAL 

K942 
20 

BRlLG 

2 

KNOCK 
SENSOR NO. 1 

RETURN 

SENSOR
KNOCK 1 
(3.7U5.7l) 

K924 
20 

wr/BR 

2 

KNOCK 
SENSOR NO.2 

RETURN 

K242 
20 

BRIWT 

KNOCK 
SENSOR NO.2 

SIGNAL 

SENSOR· 
KNOCK 2 
(3.7U5.7l) 

J07BW-4 



8W·30·12 8W-30 FUEUIGNrnON SYSTEM 
S.7L 

J078W-4 

I BAn AO I (8W-13-7) 

r - t-; - - - - - - - - - - - - - - • MODULE-

I r - - - - - - - -, ELECTRONICS I :;.o~~~TED 
I I 8(+) FUSED I I POWER 
I I IGNITION I I (8W-13-3) 

SWITCH FUEL (8W-13-4) 
I I OUTPUT PUMP I I 
I L __ j.9FF-RUN-5TARTL __ CONTROl--l I 
L _____ I____ _ ____ ~ 

1'( C1 4 C1 

F1 
20 

PKlWT 
I 
• 5016 1 

.1 (8W-13-25) 

F1 
20 

[f] 
SOLENOID· 
EVAP 
PURGE 

PKJWT 

29 t C130 2J 
F1 1<31 1<52 1<70 
20 20 20 20 

PKlWT BR D8/WT DBlBR 

121 C1 371 C3 20J C3 29J C3 
r -FUSED - - - -FUEl - - - - - - -EVAP- - - - - -e'VAP- ,MODULE-

J IGNITION PUMP PURGE PURGE J POWERTRAJN 
SWITCH CONTROL SOL SOl CONTROL 

/OUTPUT CONTROL SIGNAL ! 
I (OFF-RUN-START) I 

\ 02112 02212 \ 
\ HEATER 02 RETURN HEATER \ 
'- '-:O!.TR~ __ ~~~~) ____________ ~~R~ ..l 

91 C3 321 C2 101 C3 

K299 K904 K399 
20 20 18 

BRIWT DBlDG 8R1GY 

27 t el30 i i 5188 21 t CI3G 

K299 K904 K904 K3~ 

20 20 20 20 
BRIWT DBIDG DBIDG BRiGY 

11 31 31 11 

...........::-I! ~f 1~=·1n I~f ~!I=-~ 
21 4l 4l 21 

Z43 
20 

BKlLB 

K141 K243 
20 20 

DBlYL BR 

31J C1 331 C1 
r-: - - - - - - - - - :'I MODULE. 
\ 02 1/2 02 212 \ POWERTRAIN 

/ SIGNAL SIGNAL) CONTROL L _________ ~ 

Z992 
20 
SK 

..1.---------------------,..1. Gi07 
(8W-15-11) 

DR 

DR803012 



DR ------------------- 8W-30 FUEUIGNITION SYSTEM -------
3.7U4.7L 

\ - - - - - - - - - - - - - - - - - - - - - - - - - - \ MODULE· 
POWERTRAIN 

J )~~ 
mm m~ 

(HEATER 02 RETURN HEATER ( 
~C~ ____ ~~ ______________ ~~~~ 

18 C2 321 C1 17 C2 

K902 
20 

BRJDG 

I 
.----------. 5169 

I I 
K99 K902 K902 K199 
20 20 20 20 

BRn..G BRIOG BRIOG BIWT 

J J J J 
I~ f OXYGEN 1M I-- If ~ OXYGEN2J1 1--
21 'I 'I 21 
Z42 K41 K43 Z934 
20 20 20 20 

BKlLG OBILB OBILG BK 

31L ~L 
\ 02171- - - - - - - - 022N ,MODULE-

) SIGNAL SIGNAL ) POWERTRAIN 
CONTROL 

~------------~ 

.a.------------------------.A G107 
(8W.15-11) 

0R803013 

8W .. 30 ·13 

J078W-4 



8W -30 ·14 

G24 
20 

VT/BR 

~ t C1~ 
G24 
20 

VT/BR 

1 

8W-30' FUEUIGNITION 'SYSfEM 
GAS 

rn SENSOR-Oll 
TEMPERATURE 
(5.7L AIT) 

2J 
K900 .. K9oo 
~ W 

DBlDG DBJDG 

I I 

TO 
ASSEMBLY -EGR 

VALVE 
(EXCEPT 
5.7LHO) 

(8W-30-1S) 

e--------e--------e--------e S132 I I I (8W-70-S) 

K900 K900 K900 
~ ~ ~ 

DBfOG - ~DG DBIDG' 

21 21- 21 

DR 

"'[3 SENSOR· MANIFOLD 
ABSOLUTE 
PRESSURE rnSENSOR. ' 

ENGINE 
COOLANT 
TEMPERATURE rnSENSOR. 

INTAKE AIR 
TEMPERATURE 
(GAS) 

K900 
20 

DBlDG 

1 31 

K1 
20 

VT/BR 

F856 
20 

YLlPK 

I .----e 5154 I I (aW-70-3) 

F856 
20 

VlIPK 

F856 
20 

YLlPK 

~ 
TO 

ASSEMBLY·EGR 
VALVE 

(EXCEPT 
5.7L HD) 

(8W-30-15) 

K2 
20 

VT/OR 

1 

K21 
20 

DBlLG 

00 33 C3 27 C2 23 C2 27 C1 20 C2 30 C2 r - -oil - - - SENSOR - -MAP - - 5VOLT - - - - - - Eel - - - - - -IAT-lMODULE. 

) TEMPERATURE GROUND SIGNAL SUPPLY SIGNAL SIGNAL ) ~g~:6~IN 
I SENSOR ( 
I SIGNAL L ________________________________ ~ 

J078W-4 
o [J 5.7L EXCEPT HD 

DR803014 



DR ------------------- 8W·30 FUEUIGNITION SYSTEM ------
GAS EXCEPT 5.7L HD 

FROM 
8132 

(8W-30-14) 

W 

I 
K900 

20 
DBJDG 

J 
11 

DR803015 

FROM 
S154 

(8W-30-14) 

T 
F856 
20 

VUPK 

J 
.~ 

K34 
20 

DBlLG 

~L 

1 
6 

K35 
20 

DBNT 

JC2 

,...,......".. 

r EGR - - - - - EGR- \ MODULE· 
/ SIGNAL SOL / POWERTRAIN 

CONTROL CONTROL L _________ ~ 

1 
4 

Z335 
20 

BKIWT 

VALVE I ASSEMBLY-EGR 

... G107 
(8W-15-12) 

8W ·30 ·15 

J078W-4 



8W· 30 ·16 8W·30 FUEUIGNITION SYSTEM 
GAS 

J078W-4 

r----------------------------l~~ 
, J~~ 

J CONTROL 

I 5 VOLT APPS NO.2 APPS NO.2 APPS NO. 1 APPS NO. 1 5 VOLT I 
L ~p.!::! ___ ...2!G~ ___ .B,ETURN ____ SIGNA!.. ___ RETU~ ___ ~PPLY j 

27 rC1 36 C3 17 C3 25 C3 16 C3 29f Cl 

3.7U 

F856 
20 

YUPK 

I 
• 8154 

(8W·70-3) 

F856 
20 

YUPK 

~ 

2 t C130 30 t C130 

'---y----" 

F856 
20 

YUPK 

J 
5 VOLT 
SUPPLY 

K29 K400 
20 20 

WTIBR BRNT 

J J 
APPSNO.2 APPS NO.2 

SIGNAL RETURN 

K23 K167 
20 20 

BRIWT BRNl 

J J 
APPSNO.1 APPSNO.1 

SIGNAL RETURN 

F855 
20 

PKlYL 

I 
• S1SG 

(8W-70-2) 

F855 
20 

PKlYL 

3.7U 

~ 

31 t C130 1 t Cl30 

'---y----" 

F855 
20 

PKlYL 

J 
5 VOLT SENSOR· 

SUPPLY ACCELERATOR 
PEDAL 
POSITION 

DR 

DR803016 



DR 

0R803011 

I BAn AO I (8W-13-7) 

8W-30 FUEUIGNITION SYSTEM 
DIESEL 

r--:J .. -----------------,MODULE. 

I r - - - - - - - - - - - - -, ELECTRONICS I TOTALLY 
B(+) INTEGRATED 

I I I I POWER 
I I FUEL I I (8W·13-3j 

HEATER FUEL (8W·13-4) 
I I CONTROL PUMP I I 
I L O~T--_---_---CONITROL~ I L __ ~___________ _ ____ ~ 

5.9l , 

Z902 
14 
BK 

I 

l2lCl 4lCl 
A961 K31 

12 20 B 
RD BR rn SENSOR. 

WATER 
IN FUEL ~ 171 C13D ~ 71 Cl30 

~~ 431 ~~ 61 
A961 
14 
RD 

J rn HEATER· l1J FIEL 

AT 
A 6.7L 

" 

Z816 
14 
BK 

Al 
K31 G123 K923 
18 18 18 
BR VT/LG BRIWT 

~::: ;L ... 31L ... llL 
r FUEL - - - WATER - - - WATER - ,MODULE-
J PUMP IN FUEL IN FUEL ) ENGINE 

CONTROL SENSOR SENSOR CONTROl 
I SIGNAL GROUND I 
I I 
\ Fua FUEL \ 

CONTROL CONTROL 
\ ACTUATOR ACTUATOR \ 
L!!f~ ________ ~I~R_ j 

- S164 2t
C112 

... 6ICl ... 19TC
l 

~~~~ 10 ~~~~ 30 I 

I (8W.15-13) 

Z902 
10 
BK 

... G114 

(8W-15-13) 

Z816 
14 

BKJWT 

I 
-8046 I (8W-15-13) 

Z816 
14 

BKJWT 

I 
... G120 

(8W-15-13) 

~ ~ 
I I I I 

K65 
18 

BRltB 

K~ K~ K3~ 

18 18 18 
BRJLB BRITN DBJBR 

I I I I 
~ ~ 

J J 
L.1_'1:< ========~@_M_ ........ _ ... _-___ -_-_-_-_-_-_--"_r...J1 ~:c:. 

••• 5.9L DIESEL 
WllWI 'Uil 6.7l DIESEL 

WI 6.7L AJT 
tilWI EXCEPT6.7LAIT 

8W .. 30 ·17 

J078W-4 



8W ·30 ·18 

+ BATTERY· 
AUXILIARY 

J078W-4 

(8W-13-7) 

A19 
4 

RDNL 

30 

A58 
4 

BK 

e 5199 

(8W-13-7) 

FUSIBLE 
UNK 
A19 
10 
RDIYL 

1 
[!]~~~ER~R 

BW-30 FUEUIGNITION SYSTEM 
5.9L DIESEL 

I RUN-5TART F12 I (8W-13-18) I BATT AO I (8W-13-7) 

r - y- -----F- -lMODULE. 
TOTALLY 

I I POWER 
I @ I INTEGRATED 

FUSE FUSE (8W-13-3) 

L _I (BW-~O~ ___ ~ (8W~2~ J 
e ------e S103 

I 28 42 I (8W-13-4) I (8W-7()..4) 
lOA 30A K900 

20 
DBIDG 

1S,(C3 1 C3 2J 
F202 

20 
PK/GY 

I 
e S136 

I (8W-13-20) 

F202 
20 

PK/GY 

rn SENSOR. 
BATTERY 
TEMPERATURE 

1'1' 
Al09 K25 
10 20 
RD DBN7 

K900 
20 

DBfOG 

34J. 4 J. 21 J. ---------t---------- 19 J. _ _ _ _ C130 

Al09 
10 
RD 
I 
e---e---e S165 

I I I (8W-13-24) 

F202 A209 Al09 A209 K25 K900 
18 16 16 16 18 18 

PK/GY RD RD RD DBNT D~DG 

321 C2 201 C2 301 C2 401 C2 471 C2 241 C2 

DR 

r -FUSEO- - - - - - FUSED - FUSED -FUSED - - BAn - - - - -sENsoR \ MODULE· 
I IGNITION B(") B(+} 8(+) TEMP GROUND ) ENGINE 
I SWITCH SIGNAL CONTROL 

OUTPUT I 
I (RUN-START) INTAKE AIR 

HEATER 
I RELAY \ 
L _______ ~ONT~ ______ ~~~_~~_~~~~ 

6 '( C2 21 '( C2 49 r C2 50 '( C2 

K 174 Z902 Z902 Z902 
18 16 16 16 

8RNL BK BK BK 
I I I I 

7 ~ C130 e e e 5164 
I (8W-15-13) 

K174 
18 

BRlYl 

851 

Z174 
18 
BK 

I 
..... G104 

(8W-15-5) 

Z902 
10 
BK 

I 
..... G114 

(8W-1S-13) 

DR803018 



DR 

0R803019 

8W·30 FUEUIGNITION SYSTEM -------
5.9LDIESEL 

r - - - - -- - - - - - - - - - - - - - - - - - - - - -lMODULE. 

) INJECTOR } ENGINE 
HIGH CONTROL 

(SIDE I 
\ INJECTOR DRIVER· INJECTOR INJECTOR \ 
\.. ~N~O~02. __ ~1 _________ ~O:::'R~N~ __ ~N~OLN02.. ~ 

50 Cl 59 Cl 40 I Cl 30 Cl 

K12 
16 

BRIDB 

K12 
14 
BK 

21 

TWISTED 
PAIR 

II:lINJECTOR. 
LLJFUEL2 

1<227 
16 

BR/lG 

I 
• 
I 

K227 
16 

BR/lG 

K227 
14 
BK 

TWISTED 
PAIR 

1<227 
16 

BRlLG 

I 
• S159 

I 
1<227 

16 
BR/lG 

K221 
14 
BK 

K13 
16 
TN 

~~~ I 
--JClIS 

B 1 A 1 
1<227 K13 

14 14 
BK BK 

21 
FUEL 3 

[E] INJECTOR-

1 

TWISTED 
PAIR 

K11 
16 

BRlYL 

E 1 C116 

K11 
14 
BK 

21 
II:lINJECTOR. 
LLJFUELI 

1 

8W·30·19 

J078W-4 



8W ·39 ·20 ------- 8W-30 FUEUIGNITION SYSTEM 
S.9l DIESEL 

J078W-4 

r-------------------------~~~& 
} INJECTOR ) ENGINE 

HIGH CONTROL 
I ~DE ( 
\ INJECTOR DRIVER- INJECTOR INJECTOR \ 
\.£O~~~ __ BANK2 __________ C~T~l!!>.!.. __ C~T~l~. ~ 

46 C1 57 T C1 36 C1 56 C1 

K58 
16 

BRNT 

A

J 
K58 
14 
BK 

TWISTED 
PAIR 

K229 
16 

TN/PK 

I 
• ------. --. S170 

K229 
16 

TNIPK 

BJ 
K229 

14 
BK 

11 

TWISTED 
PAIR 

ru INJECTOR· 

~FUELI 

2 

K229 
16 

TN/PK 

DJ 
K229 
14 
BK 

I 
K229 K14 

16 16 
TN/PK BR/TN 

I W:~ED I 
Fr-~1c117 J E J 
K229 

14 
BK 

K14 
14 
BK 

21 ru INJECTOR· 
~FUEL. 

1 

lWISTED 
PAIR 

K38 
16 
GY 

c T C117 

K38 
14 
BK 

21 ru INJECTOR. 
~FUeLS 

1 

DR 

DR803020 



DR 

DR803021 

8W·30 FUEUIGNIT10N SYSTEM 
S.9L DIESEL 

r------------------~~~ 
) } ENGINE 

INLET 
CONTROL 

I INLET I 
AIR AIR 

\ TEMPERATURE PRESSURE 5 VOLT SENSOR \ 
L 2E,!!E ____ S~S~ ____ ~Pf:!:.V __ G~U~ ...1 

13 C1 16 C1 251 C1 29 C1 

K615 
18 

VTIWT 

J 
i" 

TWISTED 
PAIR 

K616 
18 

BRlYL 

J 

K668 
18 
BR 

I 
.---. S189 

I 
K668 
18 
BR 

~ 
TO 

DRIVE-FAN
RADIATOR 
(8W·30·22) 

K668 
18 
BR 

J 

TWISTED 
PAIR 

. A 
V "TV 

-- -

K690 
18 

BRm 

J 
T 

y ,'" 
SENSOR· 
TEMPERATUREI 
PRESSURE· 
INLET 

8W· 30· 21 

J078W-4 



8W ·30·22 8W·30 FUEUIGNITION SYSTEM 
SI9l DIESEL 

J078W-4 

I BAn AO I (8W-13-7) 

~ l@-------r-.- ----~ ~~~ETED 
I FUSE ,- B(+) -, ELECTRONICS I POWER 
I 6 I I I (8W-13-3) 

40A I AiCCLUTCH I (8W·13-4) 
I f:8W.13-9) CONTROL I I L....J I 
L ______ _ ____ .J 

151C10 1°1C2 

A212 C13 
20 20 

RDIOR lBJOR 

) 4C1~ 

B 

rn 8ENSOR• 
ENGINE 
COOLANT 
TEMPERATURE 

AI 

C13 K2 K200 
18 18 18 

lBJOR VT/OR BR/Yl 

411 C2 171 C1 231 C1 
lAiCCLUTCH - - - - - - - - - - - - -ECr - - - SENSOR l=~E. 

) CONTROL SIGNAL GROUND ) CONTROL 

A212 
18 

PKNL 

2 T C112 

A212 
18 

PKNl 

I 
• 
I 

A212 
18 

PKlYL 

61 

FUSED 
B{+) 

! ! 
\ 

WASTEGATE FAN SPEED FAN SPEED PWM FAN \ 
SOLENOID SENSOR SENSOR COIL 

\... ~NT.!O~ ___ ~N~ __ ....?~N~ _______ 21~NAL_ ~ 

1T C1 34 C1 21 Cl 43 C2 

K139 
18 
DB 

Ai 
WASTEGATE ITJ~~ 

BT 
A212 K160 

18 FROM 18 
PKlYL 8189 BRIaR 

I (8W-3D-21) 

1t
e112 r • S180 

(8W-13-9) 

N210 K161 K668 K160 
18 18 18 18 

DBJDG BRiLB BR BRIaR 

21 31 51 11 

FAN SPEED FAN SPEED 5 VOLT PWMFAN DRIVE.fAN· 

SENSOR SENSOR SUPPLY COIL RADIATOR 

SIGNAL GROUND SIGNAL 

DR 

DR803022 



DR 

5 VOlT 
SUPPLY 

CMP 
SIGNAL 

3 

CMP 
SENSOR 
GROUND 

2 

SW .. 30 FUEUIGNlTiON SYSTEM 
5.9LDIESEL 

SENSOR· 
CAMSHAFT 
POSITION 

5 VOLT 
SUPPLY 

CKP 
SIGNAL 

3 

CKP 
SENSOR 
GROUND 

2 

8W· 30· 23 

SENSOR· 
CRANKSHAFT 
POSmON 

r - - 1 GENERATOR 

I GEN I (8W-20-2) 
FIELD (8W-20-3) 

LC~T~LJ 

21 
F855 K44 K944 K853 K24' K975 K20 
18 18 18 18 18 18 18 

PKlYL DB/GY BKIGY DBIBR BRILB BRIOR BRIGY 

241 Cl 321 Cl 27 I Cl 221 Cl 521 C171 Cl 
r CMP - - CMP - - - - - - 5VOLT- - - 00- - - - - - CKP- - -GEN - \ MODULE-

I SIGNAL . SENSOR _ SUPPLY SIGNAL SENSOR FIELD I~~:~OL 
/ GROUND GROUND CONTROL ) 

/> / 
\ 

FUEL FUEL BOOST INTAKE AIR \ 
RAil RAIL PRESSURE TEMPERATURE OIL 

\ SENSOR - SENSOR SENSOR SENSOR SENSOR 5 VOLT PRESSURE \ 
L ~T~ __ SIG~ __ SI~A~ __ .!G~ ___ G~U~ ____ ' _S~l!... _ ...!IG~L_ ~ 

53r ,12 r 43r Isr 41r 54 Cl 2r 
K915 

18 
BRIWT 

FUEL 
RAIL 

SENSOR 
RETURN 

K181 
18 

BRlYl 

2 

FUEl 
RAIL 

SENSOR 
SIGNAL 

5 VOLT 
SUPPLY 

F8SS 
18 

PKlYL 

I 

K37 
18 
LB 

J 
K21 
18 

DBJlG 

J 
K210 

18 
DBfTN 

J r----------------..., SENSOR-
BOOST INTAKE AIR SENSOR TEMPERATURE! 

PRESSURE TEMPERATURE GROUND PRESSURE~ 
SENSOR SENSOR 
SIGNAL SIGNAL 

SENSOR
FUEL 
RAIL 
PRESSURE 

5 VOLT 
SUPPLY 

Cl 
F855 

18 
PKlYL 

F855 
18 

PK/YL 

G6 
18 

VT/GY 

1 ITl SWiTCH-Oll 
~PRESSURE 

• --------. ---------. -------------. 5173 
(8W-70-7) 

DR803023 J078W-4 



8W ·30 ·24 

J078W-4 

8W·30 FUEUIGNITION SYSTEM 
5.9L DIESEL 

r - - - - - - - - - - - - - - - - - - - - - - - - - - i MODULE-

) J~~ 
( 5 VOLT APPS NO.2 APPS NO.2 APPS NO.1 APPS NO. 1 5 VOlT r 
'-S~~ __ 21~AL ___ .!E~N ___ ~ETU.!N ___ ~~ ___ S~I:!.. ~ 

33 C2 35 C2 48 C2 33lCl 3 C2 42lCl 

K167 1(852 
18 18 

BRfYl BRNT 

K854 K29 K400 K167 K23 K852 
18 18 18 18 18 18 

VTIBR WTIBR BRM BRlYl BRIWT BRNT 

~l---l--
1 271 

l---1---1---Jcl~ 
~l nl ~l ~l 

K854 K29 K400 K167 K23 KS52 
20 20 20 20 20 20 

VT/BR WTIBR BRM BRlYL BRIWT BRNT 

J J J J J J 
5 VOLT APPS NO. 2 APPSNO.2 APPSNO.1 APPSNO.1 5 VOLT SENSOR· 

SUPPLY SIGNAL RETURN RETURN SIGNAL SUPPlY ACCELERATOR 
PEDAl. 
POSmON 

DR 

OR803024 



DR 

0R803025 

8W-30 FUEUIGNITION SYSTEM -------
5.9LDIESEL 

8W ·30 ·25 

, BAn A.O I (8W·13-7) 

r - E - - - - - - - ,MODULE-

I r 8(+)- - - .., ELECTRONICS I J~~TED 
I I I I POWER 
I I CAN C CAN C I I (SW-13-3) 
I L BUS (1. _ ~US (-) .J I (8W-13-4) 
L.._~ __ :.r-_____ ...J 

1 C8 9 C6 

r - - - - - ,MODULE
ANTI-

I CAN C CAN C I LOCK 
LBUS (+) BUS (.).J BRAKES 

3 - - 18 - (8W-354) 

r - - - - - - - - ,SWITCH-
BRAKE BRAKE STOP 

065 D64 D65 064 
20 20 20 20 

WTILG WT/LB WT/LG WTILB 

I I • ----1----. S012 

D65 
20 

WTILG 

(8W-1s..5) 

• -------. S011 I (8W-18-6) 

064 
20 

WTIlB 

I SWITCH NO.1 SWITCH NO.2 I LAMP 

L SIGNAL SIGNAL J (8W-33-2} 
-6- - - - -4- - (8W-33-3) 

829 
20 

DGIWT 

V32 
20 

VTlYl 

r - - , MODULE
I SIC I STEERING 

SWITCH CONTROL 
I NO.1 I (8W-3J..4) 

L~~...J 
4lC1 

V37 
20 
VT 

~l---l --JC~9 I 211 51 I 
B29 
20 

DGIWT 

V32 
20 

VT/YL 

V37 
20 
VT 

1 231 221 24t--I---------- 131 21 _ _ _ C130 

065 064 
18 18 

WTILG WT/lB 

10 t --91 cm 

065 D64 829 V32 V37 
18 18 18 18 18 

WTILG WT/LB DGNfT VTNl VT 

41 C1 51 C1 371 C2 361 C2 461 C2 
\ CANe - -CANc- - - - - - - - - - BRAKE- - - BRAKE- - - -SiC - lMODUl£· 

) BUS(+) BUSH SWITCH NO. 1 SWITCH NO.2 SWITCH NO. 1 )~~:OL 
( SIGNAL SIGNAL SIGNAL ( 

~----------------------------~ 
.: NOTE: D64. D65 CIRCUITS ARE TWISTED PAIR 

J078W4 



8W· 30·26 

+ BATTERY· 
AUXILIARY 

(8W-13-7) 

~ 
I I 

A19 A919 
4 4 

RDIYL BK 

I I 
~ 

8W-30 FUEUIGNITION SYSTEM 
,6.7L DIESEL 

I RUN-5TART F12 I (SW-13-1S) TT AO (8W-13-7) 

r - 1----- -F-- "lMODULE-
TOTALLY 

: @ FUSE @ FUSE : :~~TED 
I 28 42 I (8W-13-4) 
I 10A 30A I 
L _I (8W-~O:" ___ J (8W~2~ .J 

1SYC3 

F202 
20 

PKIGY 
I 
e 8136 

I (8W·13-20) 

F202 
20 

PKiGY 

1 C3 

A209 
10 
RD 

2 

[I]
SENSORO 
BATTERY 
TEMPERATURE 

'l 
K25 
20 

DBNT 

K900 
20 

DBfDG 

.21-1 .19 1 
•• 21 C130 ----I 

K900 
18 

DBfDG 

I 

DR 

'1 4 e130 

A209 

e---e 8032 

3 

10 
RD 
I 

e--e--e 8165 

• 
K900 

18 
DB/DG 

W 
I I I (8W-13-24) C~~8 

F202 A209 A209 A209 K25 K900 (8W.30.31) 
18 16 16 16 18 18 

PKIGY RD RD RD DBNT DBIDG 

451 C2 491 C2 501 C2 601 C2 301 C2 291 C2 

r -FUSED- FUSED FUSED-FUsED - - - - - - - BATT - - - - - SENSOR - -II ~~~~~E. 
I IGNITION B(+) B(+) B(+) TEMP GROUND J CONTROL e 8199 

(SW-13-7) 

FUSIBLE 
LINK 
A919 
10 
DG 

SWITCH SIGNAL 
I OUTPUT INTAKE AIR 
I (RUN-START) INTAKE AIR HEATER 

HEATER RELAY 
I RELAY CONTROL 
L _______ ~~~ ___ ~~~_~~~~~~~~~j 

~y~ §y~ ~y~ ~y~ ~y~ 

K174 K974 Z902 Z902 2902 
18 18 16 16 16 

BR/YL BRlBK BK BK BK 

I I I 
• • e 8164 .71------1 

•• 39 Y • 33 Ci30 

j 
I •• 38 (8W-1S-13) 

K174 
18 

BR/Yl 

851 
I ~! - - - - - - - - - - - - --Ii I~~:R~R 
~y ooy 

AS8 K974 
4 18 

BK BRlBK 

'" 
J078W-4 

HEATER· 
INTAKEAJR 

• MIT 
•• AIT 

Z902 
10 
BK 

I 
... G114 

(8W-1S-13) 

DR803026 



DR 8W·30 FUEUIGNITION SYSTEM 
6.7L DIESEL 

sw .. 30· 27 

-r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - "MODULE. 
. ~M 

/ INJECTOR INJECTOR INJECTOR ) CONTROL 
HIGH HIGH HIGH 
SIDE INJECTOR SIDE INJECTOR SIDE INJECTOR r 

L~~O.1 __ ~NTR~~ ___ ~~~ __ ~~~~ ___ ~~~ __ ~~~~~ 

~r ~r ~r *r 51r ~r 
K611 
16 

ORlBR 

K611 
14 
BK 

K11 
16 

BRlYL 

K11 
14 
BK 

J 

K612 
16 

YUBR 

K612 
14 
BK 

K12 
16 

BRIDB 

K12 
14 
BK 

J 

K613 
16 

GY/BR 

K613 
14 
BK 

K13 
16 
TN 

K13 
14 
BK 

J 
FUEL 1 

[EJ INJECTOR-
FUEL 2 

[EJ INJECTOR-
FUEL3 

[EJ INJECTOR-

1 

DR803027 J078W4 



8W ·30 ·28 ------- 8W-30 FUEUIGNITION SYSTEM ---------
6.7LDJESEL 

DR 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -lMODULE-
ENGINE 

/ INJECTOR INJECTOR INJECTOR ) CONTROL 
HIGH HIGH HIGH 

! SIDE INJECTOR SIDE INJECTOR SIDE INJECTOR ( 
L~~~~ __ ~~~~ ___ ~~N~ __ ~~~~ ___ ~~~~ __ ~~~~~ mr Mr ~r ~r ~r 45r 

K614 K14 K638 K38 K658 K58 
16 16 16 16 16 16 

WTJBR BRITN lBIBR GY lGIBR BRM 

EL-- 1----1 1----1----1c11l 
1 

Fl cl °1 Al 81 
K614 K14 K638 K38 K658 K58 

14 14 14 14 14 14 
BK BK BK BK BK BK 

J J J 
FUEL 4 

[EJ INJECTOR· 
FUELS 

[EJ INJECTOR· 
FUELS 

[EJ INJECTOR· 

1 1 1 

J078W-<4 0R803028 



DR 8W .. 30 FUEUIGNITION SYSTEM 
6.7L DIESEL 

8W ·30 ·29 

r------------------------------~~~ 
; ) 

ENGINE 

( 5 VOLT APPS NO.2 APPS NO.2 APPS NO.1 APPS NO. 1 5 VOL T ( 
\..S~!.. ____ ~N~ ____ ..!T~N _____ R~R!. __ ~IGNAl ___ S~~ j. 

261 ca 24 ca 221 C2 28 C\ 35 C2 27 C2 

K854 
18 

VTJBR 

I 
K400 
18 

BRNT 

I 

CONTROL 

• ---. ---. S031 • ---. ---. S030 

I I I 
K854 
18 

VTIBR 

~ 
TO 

C108 
(SW-3Q-31) 

DR803029 

K854 
18 

VTJBR 

1<854 
20 

VT/BR 

J 
5 VOLT 

SUPPLY 

K854 
18 

VT/BR 

~ 
TO 

MODULE· 
REMOTE 

THROnLE 
PROVISION 
(8W-30-30) 

1(29 

18 
WTIBR 

•• 29 
• 27 r 

K29 
20 

WT/BR 

J 
APPSNO.2 

SIGNAL 

I I I 
K400 

18 
BRNT 

~ 
TO 

CiD8 
(8W-30-31) 

K400 
18 

BRNT 

K400 
18 

BRIVT 

~ 
TO 

MODULE· 
REMOTE 

THROnLE 
PROVISION 
(8W-30-30) 

K167 
18 

BRJDG 

K23 
18 

BRJWT 

•• 22 .29f .: ;~ f .: ~ r 
K400 

20 
BRNT 

J 
APPS NO. 2 

RETURN 

• MIT 
•• wr 

K167 K23 
20 20 

BRJDG BRIWT 

J J 
APPSNO.1 
RETURN 

APPSNO.1 
SIGNAl 

K852 
20 

BRILB 

•• 28 
- -; 31 f Ci30 

1<852 
20 

BRiLB 

J 
5 VOLT 

SUPPLY 

SENSOR· 
ACCELERATOR 
PEDAL 
POSITION 

J078W-4 



8W·30·30 8W·30, FUEUIGNITION SYSTEM 
6.7L DIESEL 

DR 

\ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - \MODULE. 
REMOTE ENGINE 

/ MAXIMUM POWER IN CAB / CONTROL 
I REMOTE OPERATING ACCELERATOR TAKEOFF . POWER I 
\ ~:~E ~~~~E ;~~~ IN~~~g~K :~: ~:~CH T~~: \ 
LSIG~ _ 21~ __ 21~Al ___ ~~ __ .!G~_ ~E~R~ ______ t!!U!.... ~ 

37 C2 8 C2 7 C2 17 C2 18 C2 331 C2 16 Cl 

FROM 
8031 

(SW-3Q-29) 

G 

FROM 
SOlO 

(SW-3Q-29) 

T 
1<854 K400 K128 

18 18 18 
VT/BR BRNT DBJlG 

2 3 

J078W-4 

K129 
18 

DBIDG 

4 

K119 
18 

LGIBK 

5 

K810 
18 

VTIDG 

6 7 

F425 
18 
PK 

-MIT 

-- f:.JT 

V937 
18 

VTIBR 

I 
.--. S033 

V937 
18 

VrIBR 

.151 
-- 26 1 C130 

V937 
. 20 
VTIBR 

3q ~ C2;~ 
V937 

20 
VTIBR 

I 
• 8219 I (8W..a0-37) 

V931 V937 
.18 20 

VTIBR VTIBR 

8 

SiC1 r SiC -, MODULE· 

I SWITCH I STEERING 
RETURN CONTROL 

L _ .J (8W-33-4) 

K425 
18 

ORJBR 

9 
MODULE
REMOTE 
THROTTLE 
PROVISION 

DR803030 



DR 8W·30 FUEUIGNITION SYSTEM 
6.7L DIESEL 

FROM 
S032 

(8W-30-26) 

l 
K900 

18 
DBlDG 

4 'I C108 
EXCEPT 

~ 
I I 

K900 K900 
18 20 

DBlDG DBlDG 

I I 
~ 

I e ------e------e S109 

EXCEPT I EXCEPT I EXCEPT I 
~~~ 
I I I I I I 

K900 
18 

DBlDG 

K900 
20 

DBIDG 

I I 

K900 
18 

DBIDG 

I 

K900 
20 

DBJDG 

I 
~~ 

K900 
18 

DBlDG 

1<900 
20 

DBJDG 

I I 
~ 

21 
EXHAUST EXHAUST 

FROM 
S030 

(SW-30-29) 

FROM 
S031 

(8W-30-29) 

T T 
K400 K854 

18 18 
BRNT VTIBR 

3L--1C1H 
9l 

EXCEPT 

~ 
I I 

K854 
18 

VTIBR 

K854 
20 

VTIBR 

I I 
~ 

21 1 [I] SENSOR· [I] SENSOR· 

TEMPERATURE 111 2 TEMPE,RATURE 113 J 
EXCEPT 

~ 
I I 

K185 
18 

BRILB 

K185 
20 

BRllB 

I I 
~ 

[I] 
SENSOR· 1 
EXHAUST 
TEMPERATURE 112 

EXCEPT 11 EXCEPT 

~~ 
I I I I 

K372 
18 

BRlDG 

K372 
20 

BRlDG 
I I 
~ 

K186 
18 

8RIDB 

KiSS 
20 

BRIDB 

I I 
~ 

EXCEPT 

~ 
I I 

K400 
18 

BRNT 

K400 
20 

BRNT 

I I 
~ 

EXCEPT 
21 
~ 
I I 

Ki82 
18 

BR/WT 

K182 
20 

BRIWT 

I I 
~ 

J J J . J 1_ - - - -.- - - - -.- - - - - - - - - - - - -. C108 

Ki8S K372 Ki86 K182 
18 18 18 18 

BRILB BRlDG BRIOR BRIWT 

20t C2 10t C2 9J C2 34J C2 

8W -30· 31 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - lMODUL£· 
J ~:~~T ~:~~T ~~~~~T ;~l JENGINE 

I TEMPERATURE 1 TEMPERATURE 2 TEMPERATURE PRESSURE ( CONTROL 
SENSOR SENSOR SENSOR SENSOR 

\ SIGNAl SIGNAL SIGNAL SIGNAL \ 

~-------------------------------~ 
DR803031 J078W-4 



8W ·30 ·32 

J078W-4 

8W-30 FUEUIGNITION SYSTEM 
6.7L DIESEL 

I BATT AO I (8W-13-7) 

r F -- -, MODULE· 

I I TOTALLY 
INTEGRATED 

I ~ I POWER 

I 
I 

FUSE I (8W-13-3) 
37 {8W.13-4} 

I 15A I 
L 1. (8W.~202.. ...J 

10,( C3 

A118 
18 

RD/OR 
I 
.----. S024 I I (8W-13-20) 

A118 
18 

RDtOR 

1.1. 

A118 
18 

ROtOR 

2.1. 
""--Fu-se-O---F-U-SE-D---' RELAY

SMART 
B(+) B(+) POWER 

SMART SMART 
POWER POWER 
RELAY RELAY 

RETURN FEED 

5'( 
K348 

18 
BR 

• 11 
•• 37 

4'( 
F348 

16 
PKJOR 

• 
26 1 .~ 44 C130 

F348 
16 

PKiOR 
.I. TO 

10 t C112 VALVE·EGR 

K348 
18 
BR 

AIRFLOW 
F348 F348 CONTROL F348 

16 16 16 
PKiOR PKIOR (8W·30·34) PKiOR 

I I I 
.----. --------. 5040 

I 
F348 

16 
PKiOR 

11 
r SMART , ACTUATOR. 
I POWER I ELECTRONIC 

RELAY TURBO 
I FEED I (6.7L) 
L __ ...J (8W-30-42) 

2 

K916 
18 

BRJOR 

• S042 

I (8W·70-6) 

K916 
18 

BRJOR 
I 
• S044 I (8W·70-6) 

K916 K157 
18 18 

BRIOR BRIOR 

43 C2 48 C1 21 C1 

SENSOR· 
MASS AIR 
FLOW 

\SMART - - - - - - - - - - - - - - - - - - SENSOR -MASSAIR \:~~~iE. 
) POWER GROUND FLOW / CONTROL 

RELAY SENSOR 
( RETURN SIGNAL ( L __________________________ j 

• MIT 
•• AfT 

DR 

DR803032 



DR 8W-30 FUEUIGNITION SYSTEM -------
6.7L'DIESEL 

8W-30 ·33 

3 21 
F855 

18 
PKIYL 

I 

~ 

1 
4 

• ----------. $041 

I 
F855 

18 
PKIYL 

11 

I I I 
SENSOR. 
EXHAUST _ .... l.--~~~~:.:~ .. ___ PRESSURE 111 

3 21 
K916 K916 

18 18 
BRiOR BRiOR 

I I 
• ------. 8042 

A. 

I (8W.~) 

F855 
18 

PKIYL 

I 
K916 
18 

BRiOR 

I 
• S173 • S044 I (8W-70-7) I (8W-70-6) 

1(615 K616 F855 K355 K916 
18 18 18 18 18 

VTNiT BR/Yl PKlYL BRJOG BRiOR 

241 C1 201 C1 361 C1 solcl 481 C1 
r - INLeT- - - - INLET- - - 5Vol'T - - - EXHAuST - - -SENSOR \ MODULE· 

1 AIR AIR SUPPLY DIFFERENTIAl. GROUND) ~=L 
(TEMPERATURE PRESSURE PRESSURE ( 

SENSE SENSE SENSOR 
\ SIGNAL \ L ______________________ ~ 

DR803033 

SENSOR· 
TEMPERATUREI 
PRESSURE· 
INLET 

J078W4 



8W ·30·34 

pArr AD I (8W-13-7) 

r - - T -=- - - - - 1 MODULE· C TOTALLY 
I r - - ---, ELECTRONICS IINTEGRATED 
I 8(+) I I POWER 

I (8W-13-3) 
I I AlCClUTCH I I (8W-13-4) 
I L CONTROL ~ I 
L __ I _____ J 

8W·30 FUEL/IGNITION SYSTEM 
6.7L DIESEL 

10r .-------• • 
C13 
20 
LB 

· J CUG 

.. 10r 

I 
K914 

18 
BRIWT 

Al 

rn

SENSOR. 
ENGINE 
COOlANT 
TEMPERATURE 

BT 

I 
K914 

18 
BRIWT 

11 
TEMPERATURE 

[IJ SENSOR-EGA 

2T 

I 
K914 
18 

BR/WT 

11 
rn~SOR. WATER 

IN FUEL 

2T 

• • S045 

I 
K914 

18 
BR/WT 

11 
SENSOR· 
INTAKEAtR 
TEMPERATURE 
(6.7lDH) 

2T 
C13 K2 K935 G123 K21 K914 
18 18 18 18 18 18 
LB VT/OR DB VT/LG DB/LG BRJWT 

441 C2 151 C1 4J C1 341 C1 ...... J C1 4J C1 

DR 

r AlCCWrCH - - ECr - - - - - EGR ORIFICE - - - - - WATER - - - iNTAKE AiR - - - SENSOR\ MODULE· 

) CONTROL SIGNAL TEMPERATURE IN FUEL TEMPERATURE GROUND } ~~~~:OL 
I SENSOR SENSOR SENSOR I 

SIGNAL SIGNAL SIGNAL 

I 
\ 

FAN 
SPEED 

FAN 
SPEED 

\ TTVA TTVA SENSOR SENSOR SENSOR SENSOR 5 VOLT \ 
L _MOTOR(-) __ M~OR(+) __ G~UND _______ .!!ROUN~ _ SIGNAL ___ G~U~ _ ~P~ ~ 

FROM 
8040 

(8W·30-32) 

r 
F348 

16 
PKIOR 

31 
SMART 
POWER 
RELAY 
FEED 

27 C1 13 C1 221 C1 481 C1 18 C1 7 C1 36T C1 

K158 K314 
18 18 

BRNL BR 

11 21 
TTVA TTVA 

MOTOR{-) MOTOR{+) 

~ ~6 ~ 
18 18 

BRlPK BRIOR 

I I .------ • 5043 • 8044 

I I I (8W-7CJ..6) 

K971 K971 K916 
18 18 18 

BRlPK BRJPK BRIOR 

41 
SENSOR VALVE·EGR 

GROUND AIRFLOW 
CONTROL 
(6.7L DIESEL) 

N27 K161 
18 18 

DBIGY BRilB 

18 
PKlYL 

I 
• 8173 I (8W·70·7) 

F855 
18 

PKlYl 



DR 8W·30 FUEUIGNITION SYSTEM 
6.7L DIESEL 

8W ·30 ·35 

r---------------------------------~~~ 
\ IENGINE 

CONTROL 
) ) 

BOOST INTAKE AIR FUEL ( 
(PRESSURE TEMPERATURE RAIL CRANKCASE 
\ SENSOR SENSOR SENSOR CMP SENSOR \ 
L ~G~ ___ ~N~ _______ SIGNA.!:... ______ ~N~ ______ .!!G~ _ --1 

191 C1 111 C1 291 C1 37T c1 141 C1 

K37 K735 K181 K44 K926 
18 18 18 18 18 
BR BRlLG BRNL DBiGY DBiGY 

11 31 
BOOST INTAKE AIR SENSOR· 

PRESSURE TEMPERATURE TEMPERATUREI 

SENSOR SENSOR PRESSURE·MAP 

SIGNAL SIGNAL 

2 
SENSOR 5 VOLT FUEL SENSOR-
GROUND SUPPLY 

RAIL 
FUEL 

4 2 SENSOR 
RAil 

SIGNAl 
PRESSURE 

3 
SENSOR 5 VOLT 
GROUND SUPPLY CMP SENSOR-

SIGNAl CAMSHAFT 
3 POSITION 

3 
SENSOR 
GROUND 

5 VOLT 
SUPPLY CRANKCASE 

SENSOR 
SIGNAL 

SENSOR
CRANKCASE 

K916 F855 K916 F655 
18 18 18 18 

BRiOR PKNL BRiOR PKNL 

!~I- I 

I 

• 

.------------------• 
I 

K916 F855 
18 18 

BRiOR PKNL 

481 CI 361 Cl r SENSOR - - - SVOLT l MODULE
ENGINE 

/ GROUND SUPPLY / CONTROL 

I ( 

\'--------~ 

DR803035 

2 

K916 F855 
18 18 

BRiOR PKNL 

I 

I • 

• 

J078W-4 



8W·30·36 8W-30 FUEUIGNITION SYSTEM 
6.7L DIESEL 

I BATT AD I (8W-13-7) 

~-E--------~~~~~ 
I - -- - -- ........., ELECTRONICS INTEGRATED I I B(+) I I POWER 

I I I I (8W-13-3) 
CAN C CAN C (8W-1l-4) 

I ~US (+) BUS (-U I L_I:===:r _____ ...J 
1 C6 9 C6 

r - - - - - ,MODULE. 
ANTI· 

TWISTED 
PAIR 

I CAN C CAN C IlOCK 

L!
3ur ~:~ED 1 (-u ~~:) 

065 D64 065 064 
20 20 20 20 

WTIlG WTILB WTILG WTIlB 

I I • ----+-----. S012 
(8W-18-5) 

.---------. 8011 n::D ~ (8W-18-8) 

065 
20 

WT/LG 

.. J 
• 24 

D64 
20 

WTILB 

.: :~ 1 

r - - - - - - - - ,SWITCH-
BRAKE BRAKE STOP 

I SWITCH NO.1 SWITCH NO.2 I lAMP 

L ~r ----s~r- -ll:~~:l 

829 V32 
20 20 

OGIWT VTIYL 

829 
20 

DGIWT 

.. 321 
• 22 

--- 21lc.m 

V32 
20 

VTIYL 

.. 331 
____ ~ 13 C130 

065 D64 B29 V32 
18 18 18 18 

WT/LG WTILB OGIWT VTIYL 

J C2 2J C2 251 C2 61 C2 

DR 

r CANe - - CANe - - - - - - - - - - - - - - - - 'BRAKE' - - - BRAKE- \ MODULE-

) BUS (+) BUS (-) SWITCH NO.1 SWITCH NO.2) ~=Ol 
r SIGNAL SIGNAL ( 

J078W-4 

~------------------------------~ 

.MfT 
•• AIT OR803036 



DR 8W·30 FUEUIGNITION SYSTEM 
6.7L DIESEL 

r - - - - - - - - - - - ""lMODULE. 
SIC SIC SIC STEERING 

I SWITCH NO.1 SWITCH NO.2 SWITCH I CONTROL 
L ~N~ ___ S~N~ __ ~TURN.-J (8W-33-4) 

4 C1 3 C1 5 C1 

V37 
20 
VT 

V38 
20 

VT/OR 

V937 
20 

VT/BR 

I 
• 

41 
V937 

20 
VT/BR 

I 
• $219 

I 
V937 

20 
VT/BR 

3 5 

G905 G904 
20 20 

BRiOR VT/DG 

S L- -1 11 52 I --- -1--1--J~19 lOI . ~I lSI 
V37 
20 
VT 

V38 
20 

VT/OR 

V937 G905 
20 20 

VTIBR BRIOR 

G904 
20 

VT/OG 

.J • 
251 •• 24 .:~ 1 .: d ----,-- • 

201 .~ 30 C130 
•• 18 

V937 
18 

VT/BR 

I 
• S033 I (8W·3G-30) 

V37 V38 V937 G90S G904 
18 18 18 20 20 
VT VT/OR VT/BR BRiOR VTJOG 

401 C2 561 C2 331 C2 51 C2 541 C2 

21 
E11 
20 

ORIDB 

I 
• S234 

(8W-44-4) 

E11 
20 

ORfDB 

~L 
rPANECI CLUSTER 

I LAMPS I (8W-40-9} 
DRIVER 

L_.J 

r - SIC - - - - SIC - - - - - - - SIC - - EXHAUST - EXHAUST l ~~gl~~E. 
) SWITCH NO.1 SWITCH NO.2 SWITCH BRAKE BRAKE J CONTROL 

SIGNAL SIGNAL RETURN SWITCH LAMP 
SIGNAL SIGNAL ( 

~------------------------~ 

DR803037 

• MIT 
•• Aff 

BW ·30·37 

Z933 
20 

BKlBR 

SWlTCH
EXHAUST 
BRAKE 

.... G201 

(8W-15-14) 

J078W-4 



8W-30-38 8W-30 FUEUIGNITION SYSTEM 
6.7L DIESEL 

DR 

r--------------------------------~~~ 
ENGINE 

/ /~~ 

( 5 VOLT EGR EGR EGR SENSOR EGR EGR EGR I 
\..!U!!.LY __ C~~ ~ 1_ ...£~OL N~ _ ~ON~O~0.2. _ ~~D __ S~NAL~O~ _ ~~ N~2 _ ~G~ ~ 3~ 

361 C1 2 C1 3 C1 4 C1 481 C1 25 C1 5 C1 35 C1 

F855 
18 

PK/YL 

I 
• 5173 

(8W-70-7) 

F855 
18 

PKNL 

J 

J078W-4 

K682 
18 

DBIWT 

J 
~ II 
I 

K684 
18 

DBlYL 

J 
') II 

K686 
18 

GY/DB 

J 
~ II 

K916 
18 

BRIOR 

• S044 

(8W-70-6) 

K916 
18 

BRiOR 

J 
K683 

18 
DB/GY 

J 
y yy 

K685 
18 
DB 

J 
" " 

K687 
18 

DBIlB 

J 
A 

" "" 

I 

AS5EMBLY-EGR 
VALVE 

DR803038 



DR ------------------- 8W-30'FUEUIGNITION'SYSTEM -------
6.7l DIESEL 

8W ·30 ·39 

SENSOR· SENSOR· 
CRANKSHAfT TURBO TURBO TURBO 

.Ct<P POSITION SPEED SPEED SPEED 
5 VOLT CKP SENSOR SENSOR SENSOR 
SUPPLY SIGNAL GROUND SIGNAl GROUND 

3 2 2 

r - - - - - - - I GENERATOR 

I GEN I (8W.20-3) 
GEN FIELD 

~E~E ____ ~N!!!.0!:.J 

2T 1T 
1<540 1<541 

K824 K24 K925 AS04 K20 18 18 
18 18 18 18 18 8R1GY BRNT 

J: 3:1:1 ~i: ~L ~i:1 J~ at 
r WOLT - - CKP- - -CKP - - - -GEN - - - - -GEN - - - - - -TURBO- - -TURio-1MODULE. 

J SUPPLY SIGNAL SENSOR SENSE FIELD SPEED SPEED I ~~~ 
I GROUND CONTROL SENSOR SENSOR 
( ~ ~I 

\ DIAGNOSTIC DIAGNOSTIC CLUTCH I 
PORT PORT INTERlOCKl I 

\ HIGH . LOW OIL UPSTOP I 
\, DATA DATA. PRESSURE SWITCH 
'- ________ Ll~ ____ Ll~ ____ ..!G~ _________ ~UT!.UT_ J 

0R803039 

31)' C2 51'( C2 321 C1 151 C2 

0133 0132 

18 18 . G6 T26 
WT/OR WT 18 18 

• $036 • 8035 VT/GY OGIOR I (8W-3Q..4() I (8W-30-40) 1 
0133 0132 9 T C130 

18 18 
WT/OR WT 

BL ---J PORT. 
DIAGNOSTIC 

I7l 8wrrCH-OIL L...:....Jj PRESSURE 

T26 
18 

OG/OR 

31 

[ZJ SWlTCH' 
CLUTCH 
INTERLOCKI 
UPSTOP 

41 (lIlT) 

2993 
18 
8K 

I 
.a.G1D8 

(SW-15-9) 

J078W-4 



8W ·30 ·40 8W·30 FUEUIGNITION SYSTEM 
6.7L DIESEL 

I BATT AO I (8W-13-7) 

r--~ -----,MODULE. 

I 
- r= I TOTALLY r B(+) l ElECTRONICS INTEGRATED 

r - - - - - - - - \ MODULE-

I I FUSED I I =~3) 
) DIAGNOSTIC DIAGNOSTIC ) ~~~~:OL 

(PORT PORT I 
I I IGNITION I I (8W-13-4) 

I SWITCH I 
I OUTPUT I 

I L (RUN-START) J I 
L __ "L _____ ...1 

2°lC3 

F960 
20 

PKNL 

I 

LOW HIGH 
\ DATA DATA \ 
'-- _ L~ ____ Ll~ _ ...1 

51lC2 31lC2 
0132 0133 

18 18 
WT WT/OR 

! I 
SHIFT ON 
THE FLY 
" 

EXCEPT 
SHIFT ON 
THE FLY 

" • -----. S036 
I 
.--------. S022 
I I 

321 

F960 
20 

PKNL. 

I 

r -FUSED- '\ MODULE· 

) IGNITION ) ANTI· 
LOCK 

( SWITCH (BRAKES 
OUTPUT 

\ (RUN-START) \ (8W-34-2) 
L ___ ...1 (8W-35-2) 

FOO0 
18 

PKNL 

• a1 C130 
•• 84 t 

FOO0 D132 D133 
18 18 18 

PKlYL WT WT/OR 

10 l- - - - -!- - - - ---! C10a T 7 T 8 T 
F960 D132 
20 20 

PKlYL WT 

91 31 

0133 
20 

WI/OR 

111 

0133 
18 

WTIOR 

BL_ 

• S035 

0132 
18 
WT 

~ PORT
DIAGNOSnC 
(8W-30-39) 

r - - - - - - - - - - - - FUsED - - DiAGNOSTIC - -DIAGNOsTiC - - - - - - - l :~~::-02 
/ IGNITION PORT PORT / (6 7L DIESEL) 

SWITCH lOW HIGH . 
/ OUTPUT DATA DATA / 

(RUN-START) . LINK LINK I 
ENG-LAMBDA 02 1/1 \ 

PUMPING 02 111 02 1/1 PUMP CELL 
CURRENT 02 RETURN HEATER HEATER CURRENT 02 111 \ 

\... .!.R~N~ ____ ~F~D __ ~P!!:.R~) __ CONTRO~ __ ~N~l __ ~I~ __ SIGN~ j 

1°l 
Z902 

20 
BK 

12 t Cl08 

Z902 
20 
BK 
I 
• S164 

I (8W-15-13) 

2902 
10 
BK 

I 
..I. G114 

{8W-15-13} 

KB9 
20 

BRlLG 

11 

K902 
20 

BRlDG 

21 

K79 
20 

BRJLB 

31 

K99 
20 

BRJLG 

41 

K103 
20 

BRJLB 

51 

K41 
20 

DBIlB 

61 
r ENG-LAMBDA - - 02 RETURN - - 02111 - - - 02111 - -021/1- - 021i'1 \ SENSOR· 
/ PUMPING (UPSTREAM) HEATER HEATER PUMP CELL SIGNAL / OXYGEN 1/1 

CURRENT CONTROL CONTROL CURRENT (6.7LDIESEL) 
I PIN FEED TRIM ( 

------------------------~ 

DR 

J078W-4 

• MIT 
•• A1T 

OR803040 



DR 8W·30 FUEUIGNITION SYSTEM 
6.7LDIESEL 

8W·30 ·41 

r------------------------------~~~ 
FUEL ENG- 02 SENSOR 

) ENG- PRESSURE 02 1/1 lAMBDA J (1.7l DIESEL) 
I EGR SNSR 02 RETURN SENSOR HEATER ADJUST PIN 02 112 I 
'- -!E~ ___ ~O~S:!!EAM) __ ~R~N~ __ ~O~~ ___ ~N~2 ____ ~~ ~ 

5 12 8 2 13 4 

1<734 
20 

BRJDG 

K904 
20 

DBlDG 

1(80 

20 
BRITN 

K299 
20 

BRJWT 

K733 
20 
BR 

K141 
20 

OBIYL 

1 2 3 4 5 6 
r ENG- - - - -02RETURN - - -FUEL - - - -02111- - - - ENG." - - - - 021i2 ~seNSOR· 
) EGR SNSR (DOWNSTREAM) PRESSURE HEATER LAMBDA SIGNAL } OXYGEN 112 

FEED SENSOR CONTROL ADJUST PIN (1.7l DtESEl) 
I GROUND SENSE 2 ( 

'-------------------------------~ 

DR803041 J078W-4 



8W ·30 ·42 8W·30 FUEUIGNITION SYSTEM 
6.7L DIESEL 

.----------------------. S040 

F348 
16 

PK/OR 

J 
SMART 
POWER 
RELAY 
FEED 

EGR 
BYPASS 
STATUS 

K671 
18 

BRiDB 

EGR 
BYPASS 
VALVE 
SIGNAL 

2 

K670 
18 

BRiLB 

(8W-30-32) 

ACTUATOR 
GROUND 

VALVE-EGR 
COOLER 
BYPASS 
(DH/D1) 

F348 
16 

PKJOR 

J 
SMART 
POWER 
RELAY 
FEED 

ACTUATOR 
GROUND 

K972 K972 
18 18 

DBITN DBITN 

I I 
• -------------. S050 

K972 
18 

OBITN 

ACTUATOR 
HIGH 
DATA 
LINK 

3 

D130 
18 

BRNT 

ACTUATOR 
LOW 
DATA 
LINK 

4 

0131 
18 

WT/LG 

17 C1 9 C1 33 C1 38 C1 39 C1 

DR 

ACTUATOR
ELECTRONIC 
TURBO 

r EGR - - EGR - - - - - - - - - - - - - ACTUATOR - ACTUATOR - - ACTUATOR \ ~~gl~~E-
/ BYPASS BYPASS GROUND HIGH LOW / CONTROL 

STATUS VALVE DATA DATA' 
(SIGNAL LINK LINK 

~-------------------------------~ 

J078W-4 DR803042 



DR ------ 8W-31 TRANSMISSION CONTROL SYSTEM ------ 8W - 31 - 1 

8W·31 TRANSMISSION CONTROL SYSTEM 

Component Page 
Assembly-Line Pressure SensorNariable Force 

Solenoid ....................... 8W-31-3, 6 
Assembly-Shift MotorlMode Sensor .. BW-31-19, 20 
Assembly-Transmission 

Solenoid .............. BW-31-2, 16, 17, 25, 26 
Assembly-Transmission Solenoid! 

Pressure S~itch ................. 8W-31-3, 6 
Assembly-Transmission 

SolenoidfrRS ............... BW-31-3, 7, B, 9 
Assembly-Transmission 

Throttle Valve ................. BW-31-16, 17 
Cluster .................. 8W-31-11, 15, 18, 21 
Data Link Connector ................. BW-31-3 
Fuse 4 ............................ 8W-31-23 
Fuse 9 ............................ 8W-31-11 
Fuse 10 ........................... BW-31-24 
Fuse 24 ........................... BW-31-23 
Fuse 25 ........................... BW-31-19 
Fuse 29 ........................... 8W-31-1B 
Fuse 30 ........................... BW-31-11 
GI04 ............ 8W-31-3, 11, 12, 14, 22, 23, 24 
G106 .......................... 8W-31-21, 23 
G107 ........................... 8W-31-3, 10 
G201 ........................... 8W-31-2, 18 
G203 ............................. BW-31-21 
Module-Axle Disconnect-Front ......... 8W-31-21 

Component Page 
Module-Engine Control ......... 8W-31-15, 16, 17 
Module-Final Drive Control ..... 8W-31-11, 12, 13 
Module-Powertrain 

Control .. ' ....... 8W-31-2, 3, 4, 5, 6, 7, 8, 9, 23 
Module-Steering Control .............. 8W-31-17 
Module-Totally Integrate~ Power .. 8W-31-3, 10, 11, 

14,16,18,19,20,21,22,23,24 
Module-Transmission 

Control .............. 8W-31-2, 23, 24, 25, 26 
Relay-Trans-Mission ................. 8W-31-23 
Sensor-Input Speed ................ 8W-31-4, 23 
Sensor-Line Pressure ............... 8W-31-7, 8 
Sensor-Output Speed ........... 8W-31-4, 16,23 
Sensor-Prop Shaft Speed-Front ........ 8W-31-20 
Sensor-Prop Shaft Speed-Rear ......... 8W-31-20 
Sensor-Transfer Case Position .... SW-31-10, 14, 22 
Sensor-Transmission Range .... 8W-31-3, 5, 15,24 
Sensor-Transmission Temperature ...... 8W .. 31-25 
Solenoid-Brake Transmission Shift 

Interlock ........................ 8W-31-21 
Solenoid-Locker-Front ............... SW-31-13 
Solenoid-Locker-Rear ................ SW-31-13 
Switch-Disconnecting Stabilizer Bar .. 8W-31-11, 12 
Switch-TowlHaul Overdrive Off ......... 8W-31-2 
Switch-Transfer Case Selector ......... 8W-31-1S 



8W·31 ·2 8W·31 TRANSMISSION CONTROL SYSTEM 

r--------------~~~ 
TRANSMISSION 

) POWER TOW/HAUL ) CONTROL 
TAKEOFF OVERDRIVE ( 

( CAN C RELAY CAN C OFF SWITCH 
'L. ~tL _ ~~LL _ .J!US(-) __ 2 ENSE _ j 

DR 

~~~ 20 C2 ~~~ 3l C1 ~~~ 21 C2 ~~~ 14 C2 

K427 
\ - - - - - - - - - - - - - - - - - - \ MODULE· 

POWERTRAJN 
18 ) TOW/HAUL 2C ) CONTROl 

ORILG 

I 
OVERDRIVE PRESSURE 00 

( OFF SWITCH SWITCH TRANSMISSION SOLENOID ( 
L !,.ENSE __ ~E~E _____ CONT.,!Ol __ -f0~OL ~ 

065 
20 

WTIlG 

POWER 
TAKEOFF 

RELAY 
D64 
20 

WT/LB 

T6 
20 
DG 

171 C4 30 I C4 ~~~ 20 C1 ••• 191 C1 

T6 T147 T160 
~ ~ ~ 
DG DGNL DGJWT 

I I J 
~ r -2C- ,ASSEMBLY-

I PRESSURE I TRANSMISSION 
SWITCH SOLENOID 

I SENSE I L __ .....J 

• S012 • S011 • S021 I (8W-18-5) I (8W-1a.6) I (8W-31-23) 

D65 D64 T6 T5 T160 
20 20 20 20 20 

WTIlG WT/LB DG DGIYL DGIWT 

4 1 41 1 181 171 551 
5N~ - - - - - - ~ - - - -1-- - - - - - - - --,-- -1 C219 

USED USED T6 T5 T160 

W 20 W 
DG DGIYL OGIWT 

31 •. 51 •. 61 

.\ 
SWITCH· 
TOWIHAUL 
OVERDRIVE 
OFF 
1 ENABLE 
2 UPSHIFT 

~ .~ 3 DOWNSHIFT 
~ .~ .~ .) > 

1t2t3t 
41 
Z7i 
20 

LB/BK 

I ~~~ DH .... G201 
..... RC 

(8W-15-14) 
•• EXCEPT ESP 

J078W-4 DR803102 



DR ---------------- 8W-31 TRANSMISSION CONTROL SYSTEM 8W· 31· 3 

BATT AO (8W-13-7) 

r -F----- ------- --lMOOULE
TOTALLY 

I r - - - - - - - - - - - - .., ELECTRONICS I INTEGRATED 

I B{+} I POWER 
TO 

ASSEMBLY· 
TRANSMISSION 

SOLENOIDI 
PRESSURE 

SWITCH 
(RLE) 

(8W-31-6) 

TO 
ASSEMBLY· 

LINE PRESSURE 
SENSORNARIABLE 
FORCE SOLENOID 

(RLE) 
(8W-31-6) 

I I ~~ 
I I IGSWlNITTICOHN I I (8W-13-4) 

TRANSMISSION 
1 I OUTPUT TRANSMISSION CONTROL I I 
I L (START) __ CONTROL ___ OUTPUT _ ..I I L_J ___ J ____ 1 ______ J 

o 14l C7 0 10 l C1 9l Ci1 

T751 T515 T16 
20 20 16 
YL YUOB YUOR 

26 1 20 1 _1~ C13G 

T16 
16 

WOR 

I 

TO 
SENSOR

TRANSMISSION 
RANGE 
(RLE) 

(8W-31-S) 

~I A De~ ________ __ 
e e S194 

T16 T16 T16 T16 
16 16 16 16 

YUOR YUOR YUOR YUOR 

TO 
ASSEMBLY

TRANSMISSION 
SOLENOIDITRS 

(RFE) 
(8W-31-9) 

~ __ i-+i I (8W-13-38) 
....... y-_ ---t-----e--e--e--e 6125 

I ~~ 
T751 T515 T16 116 T16 
20 20 16 16 16 
YL YUOa WOR YUOR YUOR 

3Olc1 isle.. 191C4 2slC4 381C4 

r iGNiTiON - -TRANsMissiON-TRANsMiSsION - "TRANsMiSsiON - TRANsMiSsiON - - - - - - - - - - -, :g:~N 
I SWITCH CONTROL CONTROL CONTROL CONTROL I CONTROL 
I OUTPUT OUTPUT OUTPUT OUTPUT j 

(START) 
I I 
I SCI I 
ITRAN~ \ 
L .JT~) ______ ~OUND ____ GROU!!9 ____ G!!U~ ___ GRO~D ___ GI!Q.U~ ,j 

••• 37 lC1 .. 12Te..·· 13T C4 •• 14TC4 ••• 9IC1 ... 18 IC1 
Z908 ~~~ 

18 I I I 
BK 2133 2133 2133 Z132 Z132 

OR803103 

1 18 18 18 20 20 

2 t C2i1 BIG BiG BIG Bj BTL 

Z908 • e e S101. e 6107 

~~ I (8W-15-4) I (8W-15-4) 

I Z908 Z9n Z904 Z133 Z132 
15 18 18 18 18 20 

DATA BK BK BK BKIlG BKNl 
UNK I I I I I 
CONNECTOR.& ... ... G107 .& ... Gi04 
(SW·18-2) (8W-15-12) (8W-15-4) 

o GAS 
•• AIT 

••• DH J078W-4 



8W.31·4 

J078W-4 

, lWlSTED 
PAIR 

T52 
20 

DGiOR 

J~ 

8W·31 TRANSMISSION CONTROL SYSTEM 
GAS 

2 

T13 
20 

DGNT 

SENSOR· 
INPUT 
SPEED 

T13 
20 

DGNT 

lWlSTED 
PAIR 

• ----------. S119 

T13 T14 
20 20· 

DGNT DGIBR 

SENSOR· 
OUTPUT 
SPEED 

J~ ~L 
r INPUT - ~ - - - - - - - - - - SPEED - OUTPUT '=iwN 
j SPEED . SENSOR SPEED) 

SENSOR . GROUND SENSOR CONTROL 
/ SIGNAL SIGNAL / 

\ \ 

~--------------------~ 

DR 

DR803104 



DR 

DR803105 

FROM 
S125 

(8W-31.3) 

A 

T16 
16 

YUOR 

TRANSMISSION 
CONTROL 
OUTPUT 

8W·31 TRANSMISSION CONTROL SYSTEM 
3.7l 

8W -31·5 

r - - - - - - - - - - - - - - - - - - - - - - - \MODULE. 

) J P~RT~N CONTROL 
I TRANSMISSION I 

TEMPERATURE 
\ SENSOR SENSOR TRS n TRS T3 TRS T42 TRS T41 I 
'-G~UNO ___ SIG~ __ ~E~E __ ~E~ __ ~N~ __ S~S~ 1. 

XI C2 35 C( 15 C( 16 C( 37 C( 21l C3 

K900 
20 

DBlDG 

• S132 

(8W·70-5) 

K900 
20 

OBIDG 

3 

SENSOR 
GROUND 

T54 
20 

DGlOR 

4 

TRANSMISSION 
TEMPERATURE 

SENSOR 
SIGNAL 

T1 
20 

DGILB 

7 

TRsn 
SENSE 

T3 
20 

DG/DB 

8 

TRST3 
SENSE 

T42 
20 

DG/YL 

9 

TRST42 
SENSE 

T41 
20 

YUDB 

• S123 

(8W-1l-11) 

T41 
20 

YVOB 

JC1~ 
T41 
20 

yunB 

10 

TRST41 
SENSE 

SENSOR· 
TRANSMISSION 
RANGE 
(RLE) 

J078W-4 



8W· 31 ·6 

F856 
20 

YUPK 

8W·31 TRANSMISSION CONTROL SYSTEM 
3.7L 

T38 
20 

YUBR 

SENSOR 
GROUND 

K900 
20 

DBIDG 

• S132 

(8W-70-5) 

PRESSURE 
CONTROL 
SOLENOID 
CONTROL 

6 

K900 T118 
20 20 

DBIDG DG 

27L 31L 27L l1L 

DR 

ASSEMBLY. 
LINE PRESSURE 
SENSORN ARIABLE 
FORCE 
SOLENOID 
(RLE) 

\ - - - - SVOlT - - liNE - - - - - - - - - -sENsOR - - PRESSURE- \ MODULE-

I SUPPLY PRESSURE GROUND CONTROL I POWERTRAIN 
I SENSOR SOLENOID CONTROL 

) SIGNAL CONTROL ) 

/ / 

(00 UD 2-4 PRE;tURE PRE~~URE UR PRESSURE ( 
\ SOLENOID SOLENOID SOLENOID SWITCH SWITCH UR SOLENOID SWITCH \ 
L C~TROL __ CONT~L __ CONT~L __ ~N~ __ ~N~ __ CONTROL ___ S~S.§.... _ ..j, 

1 C4 2 C4 6 C4 30 C4 22 C4 10 ' C4 29 C4 

FROM 
S125 

(8W-31-3) 

T 
T16 T60 T59 T19 T47 T9 T20 T50 
16 20 20 18 18 20 20 20 

YUOR YUGY YULB YUOB YUOG DGfTN DGIWT YUTN 

J J J J j J J J 
TRANSMISSION 00 UD 2-4 2-4 00 URSOLENOID URPRESSURE ASSEMBLY· 

CONTROL SOLENOID SOLENOID SOLENOID PRESSURE PRESSURE CONTROL SWITCH TRANSMISSION 

OUTPUT CONTROL CONTROL CONTROL SWITCH SWITCH SENSE 
SOLENOiDI 
PRESSURE 

SENSE SENSE 
SWITCH 
(RlE) 

J07BW-4 DRB03106 



DR 

00 SOLENOID 
CONTROL 

~~~ 11 
T160 

20 
DGlWT 

I 
• 5108 
I 

8W·31 TRANSMISSION CONTROL SYSTEM 

5 VOLT 
SUPPLY 

~~~ 2 

LINE 
PRESSURE 

SENSOR 
SIGNAL 

~~. 3 

T160 F856 T38 
20 20 20 

oGJWT YLJPK YUBR 

26t- - - - - - - - - - - - - -l- - - - - - - - - - - - --l l 38 ~ ~~ 

T160 
20 

oGJWT 
I 

.---.5113 I (8W·7().4) 

T160 F856 138 
20 20 20 

OGJWT YLlPK YUBR 

~~. 19 J C1 ••• 27 J C1 ~ •• 31 J C4 

8W· 31 • 7 

SENSOR. 
UNE 
PRESSURE 
(RFE) 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - iMODULE· 
00 SOLENOID 5 VOLT LINE. 
I CONTROL SUPPLY PRESSURE I ~=~N 

J SENSOR J 

T160 
20 

DG/WT 

TRANSMISSION SIGNAL 
( TEMPERATURE ( 
\ SENSOR SENSOR TRS T2 TRS T1 TRS T3 TRS T42 TRS T41 \ 
'-GROU~ ___ .!!.G~ ___ S!...NS~ __ ~NSE __ ..!E~ ___ S~E ____ ..1ENSE _ ~ 

C)27YC2 351C4 261C4 151C4 161C4 371C4 21lC3 
K900 T41 

20 20 

DBlDG ~ ~ ~ ~ ~ EXCEPT YlJDB 

I rL ~4 ~1 ! r!2 S~O 
• S132 20 20 20 20 20 • S123 

(SW-71J.5) OGIOR OG/LS OGILB OGiOB DGNL I (SW-13-1S) 

2o L- -l --1 --1 -J C130 T41 

K900 
20 

DBIDG 

I 7I 14I 8I 13I ~B 
~~~~~ I 

I I I I I I I ~ ~ •• 15 t 
T54 
20 

OG/OR 

T4 
20 

OGILB 

11 
20 

OGILB 

T3 
20 

OGIDB 

T42 
20 

OGNL 

T41 
20 

MB 

J J J J J J 
~ 
OH 221407uso7L 

!r------f---1 ( ---r{---r---l { ----1 ()~=~= 
~ ____________________ ~ __________ i 

0R8031 07 
C) 4.7U5.7L ••• DH J078W-4 



8W·31 ·8 

./ 

I. 

I 
I 

J078W-4 

\ 
\ 

) 

8W·31 TRANSMISSION CONTROL SYSTEM 

SENSOR· 
LINE UNE 

PRESSURE PRESSURE 
SENSOR 5 VOLT SENSOR (4.7U5.7L) 
GROUND SUPPLY SIGNAL 

11 21 3 

K900 F856 
20 20 

DB/DG YLlPK 

I I 
• S132 • 5154 I (8W-70-5) I (8W-70-3) 

K900 F856 138 
~ ~ W 

DBIDG YUPK YLlBR 

f) 271 C2 f) 271 C1 () 311 C4 

r-----~~~--~~~---~~------~~~ 
, GROUND SUPPLY PRESSURE ' POWERTRAIN 
/ SENSOR / CONTROL 

/ SIGNAL / 

4C UD 00 L/R 
PRESSURE PRESSURE PRESSURE 2C PRESSURE PRESSURE 

SWITCH SWITCH SWITCH SWITCH SWITCH 
"~ ~N~ ___ ~E~E ____ S~SL ___ SEN~ ___ ...§.ENSE_ ~ 

20 I C4 211 C4 221 C4 30 I C4 291 C4 

4.7U 4.7U 4.7L1 4.7L1 4.W 

~~~~~ 
I I I I I 

T48 T29 T9 T147 T50 
~ W ~ W ~ 

BRlYl YLNVT DGfTN DG/Yl DG/PK 

36 t CI30 30 t C130 24 t C130 18 t C130 12 t CI30 

'--v---" '--v---" '--v---" '--v---" '--v---" 

I I I I I 
~ n~ ~ T48 

20 
BRlYL 

T29 
20 

YUWT 

~ ~ ~ 
DGfTN DG/yl DG/PK 

111 181 161 151 141 
"I!"- ----, --- --/ ~----.,~----..., r----

L_R_SW 

A v vv 

2C 

A A - v 

OD 
A . 

UDC 
A - v v v 

4C 
v 

- \ ASSEMBLY· 
~ TRANSMISSION 

/ SOLENOIDlTRS 
/ (RFE) 

\ 
\. 

-----------------------------~ 

DR 

() 4.7US.7L 
DR803108 



DR 8W·31 TRANSMISSION CONTROL SYSTEM 8W·31 ·9 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - MODULE· 

J 

I POWERTRAIN 
I CONTROL 

/ PRESSURE / 
MS CONTROL UR UD 00 

\ SOLENOID SOLENOID SOLENOID SOLENOID SOLENOID 4C SOLENOID 2C SOLENOID 
L C2!;!TROL __ C2!;!1~L __ CONT~L __ CONT~L __ C~TROL __ ~N~O~ __ C~T~L _ ..i 

4 C4 11 C4 10 C4 8 C4 1 C4 2 C4 6 C4 

FROM 
$125 

(8W-31-3) 

14ru 
~ 
I 

T16 
16 

YUOR 

40 t C130 

'-----y----" 

4.7U 

~ 
I 

T118 
20 
DG 

34 t C13G 

'-----y----" 

4.7U 

~ 
I 

T140 
20 

YUGY 

4.7U 

~ 
I 

T59 
20 

YULe 

16 t C13G 

'-----y----" 

4.7U 

~ 
I 

T20 
20 

DGfWT 

4.7U 

~ 
I 

T60 
20 

YUGY 

23 t C130 29 t cm 22 t CI30 

'-----y----" '-----y----" '-----y----" 

I I I 
T16 T140 T118 120 T59 T60 16 20 20 20 20 20 

YUOR YUGY DG DGfWT YULB YL/GY 

101 211 121 21 171 71 

4.7U 

~ 
I 

T259 
20 

YL/DG 

28 t C130 

'-----y----" 

T259 
20 

YUDG 

191 

4.7LI 

~ 
I 

T219 
20 

YULG 

35 t C130 

'-----y----" 

I 
T219 

20 
YULG 

201 
) 

/ 

- - - - I ASSEMBLY
TRANSMISSION 

I SOLENOIDfTRS 

I 
I 

II 

c: 
o 
(") 

UJ o r 

o 
o 
(") 

CIl o r 

II 

I (RfE) 

~ I 
~ I 

I 
I 

II II I 
I 

\ I L ____________________________ ~~ 

DR8031 09 J078W-4 



8W· 31·10 

J078W4 

8W-31 TRANSMISSION CONTROL SYSTEM 
5.7L 

I BAn AD I (8W-13-7) 

Ir--~---------------ll~:~ _ C INTEGRATED 
I r B(-) - - - - - - - - - I ELECTRONICS I POWER 

I + I (8W-13-3) 
I I (8W-13-4) 

I I MODE SENSOR I I 
I L SENSOR A RETURN.J I 
~ __ -J _ -_ -_ -___ -_ -_ -_ -_ -S ______ J 

I°IC4 llr 
0201 

20 
WT/DG 

~l 
EXCEPT 

~ 

I I 
0201 0201 
20 18 

WTJDG WTJOG 

I I 
'----v----" 

J 

G180 
20 

VTIYL 

.131 
____ ~ ...... 28 C130 

POWER EXCEPT 
W~ 

I I 
G180 G180 

20 18 
VTIYL VTIYL 

I I 
'----v----" 

J 
r---M-OO-E----------SE-N-SO .... R---, SENSOR-

seNSOR A RETURN TRANSFER 

GROUND 

zg01 
20 
BK 

I 
... G107 

CASE 
posmON 

(8W-1M2) 

• EXCEPTHO 
•• HD EXCEPT POWER WAGON 

...... y POWER WAGON 

DR 

DR803110 



DR 8W·31 TRANSMISSION CONTROL SYSTEM 
POWER WAGON 

8W·31 ·11 

I BATT AD I (8W-13-7) 

rl-------------------------'~oo~ 

I @ I 1 • - - - - - - - - ---, ELECTRONICS @ I ~~~~i:TED I I B(+) FUSED I I POWER 
FUSE I IGNITION I FUSE (8W-13-3) 

I 9 SWITCH 30 I (8W-13-4) 
I 30A I CAN C CAN C OUTPUT I 15A I 
I 1 (8W-13-10) ~US {+L - - BUS (:L - ~UN-START)--.J 1 (8W-13-9) I 
L _____ L ___ ~___________ _ __ ~ 

17 C1D 11 C6 91 C6 
201 C3 TWISTED 

PAIR 
/ .......... 

D65 D64 
20 20 

WT/LG WTILB 
I I 
• S012 • 5011 

(BW-1B-5) (8W-18-6) 

TWISTED 
PAIR 

/ .......... 

F960 
20 

PKlLG 
I 
• 5139 

(8W-13-9) 

A121 065 064 F960 
14 20 20 20 

RDNL WT/LG WT/LS PKlLG 

AtJ.. A13.L A14.L 87.1. 
r FUSED - - - CANC - - - CAN C - - - - - - - - - - FUSED - ""'\ MODULE-

I B(+) BUS (+) BUS (-) IGNITION ) FINAL 
DRIVE I SWITCH / CONTROL 

OUTPUT 
I LOCKER LOCKER (RUN-START) I 
I SWITCH SWITCH \ 
L~~ ________ ~~ _____________ ~ 

A9'( 82 '( 

r - ...., CLUSTER 

I PANEL I (8W-4{)-9) 
LAMPS 

LPR~E'U 

20r 
E11 
20 

OR/DB 

I 
• S234 I (8W444) 

E11 
20 

OR/DB 

9 t C219 

T537 T535 E11 
20 20 20 

YUlG YUBR OR/DB 

9 J.-- - - - - - - - - + - - - - - - - - - - - - - - - - - - ~ C137 
'( 1~ '( 13,( 

T537 T535 E11 
20 20 20 

YULG YLlBR OR/DB 

1.1. 2.1. 11.1. 

,r - - - - - - - - - - - - - - - - - - - - - - - - -1- - - I -l~:~g~~ECTING 
/ STABILIZER BAR 

I r<::/\ to\ / 0 UNLOCK 

I \6l \6l I 1 REAR LOCK 

~ 
2FRONTIREARLOCK 

I \, 
I \ L_____________________________ _j 

OR803111 

12'( 

Z952 
20 
BK 

14 ~ C137 

Z952 
20 
BK 
I 

..... G104 

(BW-15-5) 
J078W-4 



8W ·31·12 8W·31 TRANSMISSION CONTROL SYSTEM 
POWER WAGON 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 'SWITCH. 

DR 

\ ID~CONNECTING 
I I STABILIZER BAR 

.I 
/ I 

/ I 
/ I 
I I 
\ I 
\ I L _____ _________~ 

4I 3I 7I SI SI 9I SI 

T536 
20 

YL1WT 

T531 
20 

YLn"N 

T534 
20 
YL 

T533 
20 

YULB 

T532 
20 

YLlGY 

T529 
20 

YULG 

T530 
20 

YUDG 

1 31 s1 s1 41 11 21 
S r ----T ---T ---T ---T ---T ---1 em 

T536 
20 

YLJWT 

J 
T531 
20 

YLn"N 

BJ 

T534 
20 
YL 

BJ 

T533 
20 

YULB 

BJ 

T532 
20 

YUGY 

BJ 

T529 
20 

YULG 

J 
T530 

20 
YLlDG 

J 
r SWITCH - - - -STABlljzER- - LOCKER FRIRR - -LOCKER - - LOCKER - - STABiLiZER - -STABIlm:R \, MODULE· 
\ SUPPLY BAR ILLUMINATION REAR OPEN BAR - BAR \ FINAL 

I SWITCH SENSE ILLUMINATION ILLUMINATION ENGAGE DISENGAGE / ~~OL 
SENSE SENSE SENSE ILLUMINATION ILLUMINATION 

/ SENSE SENSE / 

I I 
\ \ 
~ _________________________ ~UN~ __ GROUND_~ 

MI ASI 
Z935 Z93S 

16 16 
BK BK 

I I 
• -----. 5100 I (SW-l5-S) 

Z935 
16 
BK 

I 
... G11M 

(8W-15-5) 

J078W-4 DR803112 



DR 8W·31 TRANSMISSION CONTROL SYSTEM 
POWER WAGON 

-8W ·31·13 

LOCKER 
SENSOR 
SUPPLY 

2 

T523 
18 

YLlBK 

2 

T523 
20 

YUBK 

REAR 
LOCKER 
SOURCE 

T526 
16 

YlN/T 

T526 
16 

YLNfT 

REAR -
LOCKER 
SENSOR 
SENSE 

3 

T527 
18 

YUTN 

3 

T527 
20 

YLITN 

REAR 
LOCKER 
RETURN 

4 

T528 
16 

YUGY 

- SOLENOID· 
LOCKER· 
REAR 

4 C134 

T528 
16 

YUGY 

LOCKER 
-SENSOR 

SUPPLY 

2 

T521 
18 

YLlBK 

5 

T521 
20 

YLJBK 

FRONT 
LOCKER 
SOURCE 

T520 
16 

YUOR 

2 

T520 
16 

YUOR 

FRONT 
LOCKER 
SENSOR 
SENSE 

3 

T522 
18 

YULB 

6 

T522 
20 

YULB 

FRONT 
LOCKER 
RETURN 

4 

T524 
16 

YLlLG 

3 C102 

T524 
16 

YUlG 

A10 A3 B A7 Nl A2. B1 AS 

SOLENOID· 
LOCKER. 
FRONT 

r LOCKER - - REAR - - REAR - - REAR - - - - - LOCKER - - FRONT - - FRONT - - FRONT -, MODULE· 
J SENSOR LOCKER LOCKER LOCKER SENSOR LOCKER LOCKER LOCKER I FINAL 

SUPPLY SOURCE SENSOR RETURN SUPPLY SOURCE SENSOR RETURN I g~~iROL 
I SENSE SENSE 

\ I L _________________________________ ~ 

DR803113 J078W-4 



8W· 31 ·14 ------ 8W·31 TRANSMISSION CONTROL SYSTEM ------
S.9L DIESEL 

I BAn AO I (8W-13-7) 

~--~---------i~~ 
r- - - - - -, ELECTRONICS INTEGRATED I I 8(+) I I POWER 

I I I I (8W·13-3) 
(8W·13-4) 

I I MODE SENSOR I I 
I LSENSORA ___ RETURN~ I 
L __ L ____ r _____ ..J 

10r 
0201 

20 
WTIDG 

Z955 
20 
BK 

I 

0201 
18 

WT/DG 

J 
MODE 

SENSOR A 

GROUND 

... 0104 
(8W-15-6) 

SENSOR· 
TRANSFER 
CASE 
POSmON 

DR 

J078W-4 DR803114 



DR ---------------- 8W-31 TRANSMISSION CONTROL SYSTEM ------
5.9L DIESEL 

DR803115 

r - -, MODULE· 
ENGINE 

I TRS T41 I CONTROL 
LS~E.J (8W-30·2) 

9l CI 

T41 
20 

VL/DB 

I 
• 5123 I (8W.13-15) 

r - - - - - - - --,CLUSTER 

I TRS TRS I (8W-40-3) 

~I~ _____ .!E~R'!J 

11lC4 1°lC3 
T117 T917 

20 20 
OGNL VLITN 

47
L ----J 01• 38 

T41 T117 1917 
20 20 20 

YLlDB DGIYL VUTN 

1 J J ar-------------r-- --lc132 
T41 
20 

YLlDB 

T117 
20 

DGNl 

1917 
20 

VUTN 

8W·31·1-5 

J078W-4 



8W·31 .. 16 

SENSOR
OUTPUT 
SPEED 

8W-31 TRANSMISSION CONTROL SYSTEM 
5.9L DIESEL 

r - - - - - - - - -lMODULE
ENGINE 

I 5 VOLT SENSOR I CONTROL 
L ~~ _____ ~~ J (8W-31-17) 

23 C2 24l C2 

I BATT AO I (8W·13·7) 

r - - - - '1'-... - - - - - - - -lMODULE-
~ TOTALLY 

I - - - - - ---, ELECTRONICS I INTEGRATED 
I B(+) I I POWER 

I (8W-13·3) 
I TRANSMISSION I (BW·134) 
I I TRANSMISSION CONTROL I I 
I L CONTR~ __ ~UTPU::"" ~ I 
L ______ l ______ J 

10 C1 9 C10 

T16 
16 

YUOR 

2 I em 

T16 
16 

YUOR 

11 

r - I ASSEMBLY- F856 
TRANSMISSION 18 

I 5 VOLT I THROTTLE VlIPK 
L.:UPPL~ VALVE 1 

21 (8W-31·17) 12 T Cl08 

F856 F856 
18 18 

YUPK YUPK 

I I 
• -------. 5133 

I 
F856 

18 
YLlPK 

21 

K900 
18 

DB/DG 

19 f Cl3G 

K900 
20 

DBfDG 

I 
• S103 I (8W-704) 

K900 
20 

DB/DG 

1 f C1~ 
K900 

20 
DB/OG 

I 
• S144-I (8W-70-4) 

K900 
20 

DBfOG 

31 

DR 

TWISTED 
PAIR 

'l A 

< 

ASSEMBLY· 
TRANSMISSION 
SOLENOID 

C~ Gp G~ ~ 
~ (RE) 

V ..J 

T14 T13 T515 T118 T9 T75 T38 T54 
18 18 20 18 18 18 18 18 

oG/BR DGNT YUDB DG DG{TN YULB YUBR DGIOR 

1 71 
6 t - -1 C108 

1 1 21 41 31 51 
20 1 C130 1 1- I ,-- -1- - -I C108 

T14 T13 T515 T118 T9 T75 T38 T54 
18 18 18 18 18 18 18 18 

DGIBR DGNT YUDB DG DGfTN YUlB YUBR DGIOR 

441 C2 451 C2 51 C2 141 C2 151 C2 251 C2 171 C2 291 C2 

r OUTPUT - - SPEED - TRANsMiSsioN - -GOVERNOR - - 34 - - TORaUE - -GOVERNOR - TRANsMiSsiON l MODULE-
I SPEED SENSOR CONTROL PRESSURE SOLENOID CONVERTER PRESSURE TEMPERATURE I ~~~~:OL 

SENSOR GROUND SOLENOID CONTROL CLUTCH SENSOR SENSOR 
I SIGNAL CONTROL SOLENOID SIGNAl SIGNAL I 
L _____________________ "':O~R~ __________ J 

J07BW·4 DR803116 



DR 

DR803117 

8W·31 TRANSMISSION CONTROL SYSTEM 
5.9L DIESEL 

r--------------------------~~oo~ 
TTVA SIC ENGINE 

) POSITION SWITCH ) CONTROL 
i SENSOR TIVA TIVA 5 VOLT SENSOR NO.1 I 
\ SIGNAL MOTOR (+) MOTOR (-) SUPPLY GROUND SIGNAL "---------------------------

27 C2 8T C1 20 T C1 23 C2 241 C2 461 C2 

9 

K312 
18 
OR 

K312 
18 
OR 

11 

K314 K315 K900 V37 
18 18 18 18 

TNlYl TNfOR DBIDG VT 

6 1 51 C112 19 L - - - - J C130 I 2T 

K314 
18 

TNIYL 

8 

K314 
18 

TNlYl 

31 

K315 
18 

TN/OR 

10 

K315 
18 

TN/OR 

51 

-

F856 
18 

YUPK 

121 C108 

F856 
18 

YUPK 

I 
• S133 I (8W-31-16) 

F856 
18 

YUPK 

21 

K900 
20 

DBIDG 

I 
• S103 I (8W-704) 

K900 
20 

DBIDG 

1 T Ci32 

K900 
20 

DBfOG 

I 
• 

V37 
20 
VT 

51 t C219 

V3? 
20 
VT 

J 
r s£- -, MODULE· 
I SWITCH I STEERING 

NO.1 CONTROL 
I SIGNAL I (8W-33-4) 
L __ .J 

r - - .., ASSEMBLY· 

I r TRANSMISSION 
SOLENOID 

I SENSOR r (RE) 
L GROUND ...J (8W-31-16) 

3T 
K900 

20 
DBIDG 

I 
• S144 I (8W-70-4) 

K900 
18 

DBfOG 

61 
ASSEMBLY-

8W·31-17 

TTVA TTVA TTVA 5 VOLT SENSOR 
POSITION MOTOR(+) MOTOR(-} SUPPLY GROUND TRANSMISSION 

SENSOR 
THROTIlf 

SIGNAL 
VALVE 
(RE) 

J078W4 



8W· 31 ·18 8W·31 TRANSMISSION CONTROL SYSTEM 
ELECTRONIC TRANSFER CASE 

J078W-4 

I RUN-START F12 I (8W-13-18) 

r - F--, MODULE-

I I TOTALLY 
INTEGRATED 

: @ FUSE : =:3) 
29 (8W-13-4) 

I 10A I 
~ _1 (BW.1H~ J 

21l C3 

F21 
20 

PKlDG 

20 II C219 

EXCEPT 

~ 
I 

F21 
20 

PK/DG 

I 
• S205 I (8W-13-20) 

~ 

I 
F21 
20 

PK!DG 

J 
FUSED 

IGNITION 
SWITCH 
OUTPUT 

(RUN-ST ART) 

r - - - - - - - - - - - - - - - - -,CLUSTER 

I TRANSFER I (8W-40-3) 
I CASE I (8W40-9) 

POSITION PANEL 
I SENSOR MODE LAMPS NEUTRAL I 
L ....!.NP~ ___ S~E~ __ ...I!R~R __ ....!.N~A!2.R...J 

14 C4 12 C3 20 C1 5 C1 

NOT 
USED 

46 C2i9 

K77 K77 
20 20 

BRIWT BRIWT 

I I 
.---. S203 

K77 
20 

BRIWT 

J 
TRANSFER 

CASE 
POSITION 
SENSOR 

INPUT 

K977 
20 

BRIWT 

J 
MODE 

SELECT 

E11 
20 

ORIDB 

I 
• 5234 

(8W-44--4) 

E11 
20 

ORIDB 

J 
PANEL 
LAMPS 
DRIVER 

G95 
20 

VTIBR 

J 
NEUTRAL 

INDICATOR 

GROUND 

Sl 
ZOOS 

20 
BK 

I 
... G201 

SWITCH· 
TRANSFER 
CASE 
SELECTOR 

(8W-15-1S) 

DR 

DR803118 



DR ---------------- SW·31 TRANSM1SSION CONTROL SYSTEM 
ELECTRONIC TRANSFER CASE 

8W·31 -19 

. I BAn AO I (8W·13-7) 

r 1--- --- -- -- --- -- -- -- -- - - -- - - -- -,MODULE. 

I I~~ 
1 ~ TOTAllY 

I @ FUSE r B(+) - - -, ELECTRONICS I POWER 
(8W-13-3) 

I 25 I I I (8W-134) 

: ;:,13-22) U~~ ~A ~=J: 
Ll _______ I========[=======I ____ ~ 8rl 91~ 1°1~ 11r 

A940 
18 
RO 

• S020 

T103 
20 

YUOR 

I 
DIFES~EL~ ___ ~A GM 

, I 5.91.1 4.7\. 4WD/ I ' 
6.?lAIT A 6.7Mf 5.~l2WD A 5.7L4~O 

19 11 Ci30 5 11 C132 uu 33 1 Ci30 4 1 Ci31 
Uitit 6 T T 

'------v---" '------v---" 

0201 
20 

WTIOG 

DI~ES_El ____ ~A ~ 

I (8W·13-22) 

, I 5.9lJ· 4.7l4WD/ I ' 
6.!l AIT A 6.7 Mf 5.~L 2WD A 5.7.L 4~ 

371l C130 12 1l C132 uu 30 1 cno 3 J.. Ci31 
uuu 31 ,1 A940 

18 
RO '------v---" '------v---" 

I I 
------~v~-----------~ 

G180 
20 

VTlYl 

I 
D!r "J.7\. 7 5.7~ 
7 J C132 15, t C1; 8 t,C131 

DI;;;.;;ES;.;;;.;;EL~_~A,--___ -=G~~ 

r I S.9U 4.7L 4WOI I 
6.?l AIT A 6.7 MfT 5.~L 2WD A S.7L 4~D 

25 t CiaO 9 t Ci32 13 t C130 8 t C131 

'------v---" ~ 
, v ' I I 

DR803119 

I 
A940 

20 
RO 

61 

T103 
20 

YUOR 

11 

0201 
20 

WTIOG 

21 

T 
G180 

20 
VTIYL 

31 

'" 

r FUSED - - - - - - SVOLT - - - - - - -MOOE- - - - - - -sENsoR l~~MBLY. 
I 8(+) SUPPLY SENSOR A RETURN )MOTORI 

I ( MODE 
SENSOR L ___________________________ ~ 

## 4.7L 
:UUt S.7L 

J078W-4 



8W· 31· 20 

I BATT AO I (8W-13-7) 

8W-31 TRANSMISSION CONlROLSYSTEM 
ELECTRONIC TRANSfER' CASE 

DR 

r - F: --------------------------- -I'MODULE. 
• TOTALLY 

I hNTEGRATED 
I r- ----- ------------ ----lElECTRONICsIPOWER 

B(+) (8W-13-3) 
I I T-CASE INPUT INPUT INPUT INPUT I I (8W-13-4) 

I I ~~~R ~i~R ~~~ s~~g~ 2 S:~~g~ 2 S~:~~~ 1 S~:~~g 1 I , I 
I L CONTROL ~ ___ CONTROL ~ ___ SIGN~ (N3) RETURN _ (N3) SIGNAL ~N2) SIGNAL _ ~2) RETURN J' : 
L. _ I _____ 1 _____ 1 __ 1 __ 1 ___ 1 ___ 1 ____ -l 

31 C4 21 C4 8T C4 10 T C5 5f C5 1ST ca 16T C4i 

T101 T102 T300 T71 T340 T70 T341 
16 16 20 20 2{l 20 20 
DG YL YUGY YUQR DGNT YL DGNT 

D~I •• J .::~d 321 .::~L13G 
4.7l4WDI tUtU 19 1- - -t- - -t- - -1 
5.~L 2WD A 5.7l4tw I I I 

8 t C130 1 t C131 

~ 

5.91.1 
6JLAIT A 6.7L~ 

1 t C130 6 t C132 

~ 
I 
~ 

D~ 

4.714WD/ I 
5.~L2WD A 5.7l4~ 

17 t C130 5 t C131 

~ 

T71 
20 

YUOR 

INPUT 
SPEED' 

SENSOR 2 
(N3) RETURN 

5.9L DIESEL A GAS 
) '---~....--;" ... 

T340 
20 

DGNT 

2 

INPUT 
SPEED 

SENSOR 2 
(N3) SIGNAL 

"·1 ~ 
1°1' ,C132 28 t CI30 7 t C131 
~ 

I 

T101 
16 
DG 

41 

T102 
16 
YL 

51 

"',-' ----..v,----' 

T300 
20 

YUGY 

71 r - SHiFT - - - - -:--SHIFT -.- - - T-cASE -, ASS~MBLY. 
\ 

MOTOR MOTOR MOTOR I SHIFT 

J078W-4 

CONTROL B CONTROl A BRAKE MOTOR! 
\ IMOOE 

SIGNAl SENSOR 
J I L _____ .;;......;... ___ ,;.... ___ ...J 

## 4.7L 
u#u 5.7L 

T70 T341 
20 20 
YL DGNT 

11 21 
INPUT INPUT 
SPEED SPEED 

SENSOR 1 SENSOR 1 
(N2)SIGNAL (N2) RETURN 

SENSOR· 
PROP 
SHAFT 
SPEED-
FRONT 
(FULL TIME ETC) 

SENSOR-
PROP 
SHAfT 
SPEED-
REAR 
(FULL TIME ETC) 

DR803120 



DR 

OR803121 

8W-31 TRANSMISSION CONTROL SYSTEM 8W. 31 • 21 

I BAn AD I (8W-1J..7) 

r - -E - ~ --------------------- --,MODULE-

I r - - - - - - - - - - - - - - - - - - - - l ELECTRONICS I ~~~TED I B(+) I POWER 

I I FUSED I I (8W-13-3) 
I FRONT FRONT IGNITION I (8W-13-4) 

I AXLE AXLE SWITCH' I 
I I LOCK FUSED LOCK OUTPUT ,',' I I 
I L CONTRO~ _ ~(+) __ SIGNAL ________ -.i0FF-RUN.STAR!L J I 
L __ L__ _ __ ~ ___ ~ _______ l_~ ____ ~ 

9TC2 12TC4 13T C4 TCi 

G304 A880 G303 F1 
20 20 20 20 

VTJDB DBJRD VT/DG PKIWT 

L- 1---JC102 51 61 41 
G304 A880 G303 

20 20 20 
VTIDS DSIRO VTJOG 

2r- +--i~· 
G304 ASSO G303 

20 20 20 
VT/OB OBIRO VTIDG 

J J J 
FRONT FUSED FRONT MODULE-

AXLE 8(+) AXLE AXU: 

LOCK LOCK DISCONNECT-

CONTROL SIGNAL FRONT 
(LD4WD) 

GROUND 

II 
zoos 
20 
BK 

If ~. 
Z906 

20 
BK 

3 t Cl02 

Z906 
20 
BK 

I ... G106 

(8W-15-9) 

4J C219 

F1 
20 

PKIWT 

241c3 
r - FUSED - ., CLUSTER 

I IGNITION I (8W-40-2) 

I SWITCH I (8W-40-9) 
OUTPUT 

I (OFF-RUN-START) I 

I STSt I 
I SOLENOID I 
L _ C;2..NTR..QL _ ..J 

3TC1 
K32 
18 

DBIYl 

11 
[IJ SOLENOID

BRAKE 
TRANSMISSION 
SHIFT 

2I INlERLOCK 

Z101 
18 

BKNT 

I 
... G203 

(8W-15-17) 

J018W~ 



8W· 31 • 22 ------ 8W·31 TRANSMISSION CONTROL SYSTEM 
6.7L DIESEL 

J07BW-4 

I BATT AD I (8W-13-7) 

r - - F---------------lMODUlE. 
TOTALLY 

I I INTEGRATED 
I 1- - - - --- - - - - - -jELECTRONICS I POWER 

I 
8(+) I (8W-13-3) 

I I (8W-13-4) 

I I MODE SENSOR I I 
I ~ENSORA ________ RETURN~ : 

~ __ ] _________ ] ______ J 

1°T C
4 

D201 
20 

wrlDG 

I EXCEPT 

37l Cl~ A 1 rC132 

~ 

D201 
20 

WT/DG 

0201 
18 

WT/DG 

I I 
~ 

J 

~~~~ 11TC4 

GlaD 
20 

VTiYL 

J C132 

G180 
20 

VTIYL 

.mJ 
--M-OO-E----------SE-N-SO-R----. SENSOR-

SENSOR A RETURN TRANSFER 

GROUND 

~~~2l 

Z955 
20 
BK 

CASE 
POSITION 

MIT I wr 
~ 

2 t C132 31 t e130 

~ 

I 
Z955 

20 
BK 
I 

..... G104 
(8W-15-6) 

DR 

DR803122 



DR ---------------- 8W-31 TRANSMISSION CONTROL SYSTEM ----------
6.7L DIESEL 

8W·31 ·23 

I BATT AD I (8W-1l-7) 

r, 1---1-----[~-----,,~~~ 
INTEGRATED 

I @ FUSE @ FUSE r - B(+) -"I ELECTRONICS I POWER 
r-------i MODULE-

I OUTPUT I POWERTRAIN 
I (8W-13-3) 

I 4 24 I TRANSMISSION I (8W-13-4) SPEED SPEED CONTROL 
I SENSOR SENSOR \ I 15A 20A I CONTROL I I 

I J (8W-1l-10) I (8W-1l-22) L OUTPUT - .J I L GROUND ___ S~N~ j 

L --- -----[------~ 
••• 32 C4 

5 CiD 1 C8 9 CiD 

A9i6 
16 
RO 

1 2 

T16 
16 

YUOR 

SENSOR
INPUT 
SPEED 

1 r/w;~~:.: 1 21 /' ~~:D ~r 
~~ 

I I I I 
T52 172 T13 T72 T13 T52 
20 20 20 20 20 20 

OG/OR YUDB DGNT YLJOB DGNT OGiOR 

TWISTED lWISTED 
PAIR PAIR 

/ ......... / ......... 

SENSOR· 
OUTPUT 
SPEED 

~ ~ 
I I I I 

F916 
16 

YLIOR 

Z420 
18 
BK 
I 

... G104 

T13 
20 

DGNT 

T13 
20 

DGNT 

T72 T72 
20 20 

YUDB YUDB 

I I 
.---. S021 

i -----i --. ----1---. ------+1--· 5025 

I (8W-15-5) I I 
A104 T16 T16 T52 T72 

20 16 16 20 20 
YlJRO YUOR YUOR OGIOR YUDB 

T14 T14 
20 20 

DGI8R DGJBR 

71 C2 41 C2 31 C2 11 C1 11 C2 2 C2 

rFuseo - - TRANSMiSSioN - TRANsMiSsioN - -INPUT - - - - - - - 8' VOLT - - - -oUTPuT \ ~=s~iS5K)N 
I 8(+) CONTROL CONTROL SPEED SUPPLY SPEED ) C 

I 
OUTPUT OUTPUT SENSOR SENSOR f (R

ONTROL 

SIGNAL SIGNAL C) 

I \ 
L ______________________ ~~~--~ROU~~ 

Sf C2 171 C2 

Z133 Z133 
18 18 

BKlLG BKlLG 

I I 
... -----.... G106 

DR803123 
••• DH 

(8W-15-7) 
J078W4 



8W ·31·24 

I BATT AO I (8W-13-7) 

8W-31 TRANSMISSION CONTROL SYSTEM 
6.7L DIESEL RC 

r L--=: -----------lMODULE-

_~ TOTALLY 
I I - - - - - - - - - l ELECTRONICS I INTEGRATED I I B(+) I POWER 

I I FUSED I I ~:~:~r.!~ 
I I IGNITION I I 

TRS SWITCH I 
I I T41 OUTPUT I 

: L se~~use - - (OFF-RUN-START) J i 

I lf~ I 

L _ JJ:::t:~l_ _ _ _ _____ J 
2 C1 1'( C1 

F1 
20 

PKIWT 

I 
• 8185 

I (8W·13-25) 

T41 F1 
20 20 

YUOB PKtWT 

15 1 J C130 '1---- I 
T41 
20 

YUDB 

101 

F1 
20 

PKtWT 

41 

DR 

r---T-RS------------F-US-E-D------------------------------------------------------~SENSOR-

T41 IGNITION TRANSMISSION 
SENSE SWITCH RANGE 

OUTPUT 

J078W--4 

GROUND 

Z157 
16 

BKlLG 

2157 
20 

BKlLG 

.a. G104 

(8W-15--4) 

(OFF-RUN-START) 

TRX·TRANS 
RANGESW 
NEUTRAL 

TRST3 
SENSE 

T3 
20 

DG/DB 

TRX-TRANS 
RANGESW 1 

T828 
20 

DG/DB 

TRX·TRANS 
RANGESW 

PARI< 
TRST42 
SENSE 

TRX-TRANS 
RANGESW 

DRIVE 

TRX-TRANS 
RANGESW 
REVERSE 

TB24 T42 T827 T826 
~ ~ ~ ~ 

YL/DB DGiYL DGILB DG/DB 

+---!----1----J 
34 T 13 T 40 1 35 T C130 

T825 T3 T828 T824 T42 T827 T826 
20 20 20 20 20 20 20 

OGJYL OG/DB DG/DB YL/DB OGJYL DG/LB DG/DB 

291c3 181c3 161c3 201c3 171c3 191c3 211c3 
--------------------------~~~ 

TRX·TRANS TRS T3 TRX·TRANS TRX·TRANS TRS T42 TRX-TRANS TRX-TRANS \ TRANSMISSION 
} RANGE SW SENSE RANGE SW 1 RANGE SW SENSE RANGE SW RANGE SW ) CONTROL 

( NEUTRAL PARK DRIVE REVERSE ( 

~--------------------------~ 
DR803124 



DR 

) 

I 

8W·31 TRANSMISSION CONTROL SYSTEM 
6.7L DIESEL RC 

- - -- - - - - - - - - - - - - - - - - - - - - - - \ MODULE· 
) TRANSMISSION 

TORQUE CONTROL 
TORQUE CONVERTER I 

TRANSMISSION CONVERTER Oil \ 
,TRX- TRX- TEMPERATURE TRX- TRX- OIL TEMPERATURE 
\ PRESS PRESS SENSOR PRESS PRESS TEMPERATURE SIGNAL \ 
L sy!} __ SW 5 _ _ SIG~L __ ~W..! __ S~ __ ,.!lG.!!.,AL ____ R~R!!. _ ....1 

1°IC3 11lC1 15lC2 26lC3 SlCl l6lC2 2alC3 
T806 T804 T54 T807 T803 T819 T820 

20 20 20 20 20 20 20 

~r ~r ~r 2:
G
f lJ 24Vi __ - - 4c13O 

T820 
20 

YLIWf 

I 
• ------. 5192 

T806 
20 

DGNT 

T804 
20 

YUOB 

T54 
20 

OGIOR 

T807 
20 

DGNVT 

T803 
20 

OGIBR 

T819 
20 

YLNT 

I I 
T820 

20 
YUWT 

J 
[I]

SENScm. 
TRANSMISSION 
TEMPERATURE 

1 

T820 
20 

YLlWT 

1 C1 2 C1 3 C1 6 C1 7 C1 8 C1 

8W· 31 • 25 

r TRx-- - TRX-- TRANsMiSsiON - -TRX- - - TRX-- - - - - - - - - - - - - - roROOe - ---, ASSEMBLY· 
I PRESS PRESS TEMPERATURE PRESS PRESS CONVERTER ) TRANSMISSION 

SW 7 SW 5 SENSOR SW 8 SW 4 OIL SOLENOID 
I SIGNAL TEMPERATURE ,I 
I SIGNAL 
, RETURN \ 
L ________________________________ ~ 

DR803125 J078W-4 



8W·31·26 8W-31 TRANSMISSION CONTROL SYSTEM 
6.7L DIESEL RC 

r------------------------------l~~~ 
TRANSMISSION 

/ /~ 
( TRX- TRX- TRX- TRX- TRX- TRX- ( 

PRESS PRESS TRX- TRX- LINEAR LINEAR LINEAR LINEAR 
L ~2.... __ ~~ __ s.Q!;S1... __ S.2!:Si.. _ .,!O!:..!.(1. __ SQ!:.1l:L __ SO.!:!(:L __ SQ!:..4(+) ~ 

6lC1 16TC1 22T C
3 19T C2 7T C3 ST C3 31T C3 3°T C3 

T800 T805 T809 T811 T813 T812 T818 T821 
20 20 20 20 20 20 20 20 

OGlBR OGfOR OGlYl OG/LB DG/LG DGJTN YUOR YUGY 

1 1 1 1 1 TWISTED 1 1 TWISTED 1 
17 5 11 14 / PAIR 'i 36 / PAIR ': 

7r--T--T--T--T--T--T--1 CI3O 

T800 
20 

OGlBR 

T80S 
20 

DGfOR 

T809 
20 

OGlYl 

T811 
20 

DG/LB 

lL 2L 3L' 4L 

T813 
20 

DGIlG 

T812 
20 

DG/TN 

T818 T821 
20 20 

YUOR YUGY 

1 n:~I~ 1 1 ~:J:D 1 
5:: ': Cl 5:: ': C2 

\"" TRX~ - - TRX~ - - TRX~ - - TRX~ - ...- ID-- - - TRX:- - - ID-- - - TRX~ ., ASSEMBLY-

1 PRESS PRESS SOL S2 SOL 54 LINEAR LINEAR LINEAR LINEAR I ~:~I~ION 
) SW1 SW6 SOL 1 (+) SOL 1 (-) SOL4(-) SOl4(+) I L I 

/ I 
I TRX- TRX- TRX. TRX- TRX- TRX- I 
\ PRESS PRESS TRX· TRX- LINEAR LINEAR LINEAR LINEAR I 
'- ~L __ 2Y!L __ ~~ __ ~~ _ ..§O~(l ___ S2h,2Jj _ ..§O~(l ___ SQ!:.2(+) ..J 7r ar 9r lOr 6r 12r :!4C2 l:r 

T801 T802 T810 T808 T817 T816 20 20 
20 20 20 20 20 20 YUBR YURD 

DGIRD DGIPK DGIDB DGlGV VLlBR VLlPK I I 
6 L --1--1--1-_ }~~~:l-_ r~!~E~ I 121 10 I 41 31 1 26 1 321 33 (130 
T801 
20 

DGJRD 

T802 
20 

DG/PK 

T810 
20 

DG/DB 

T808 
20 

DGfGY 

17L 12L 3L lL 

T817 
20 

YUBR 

T816 
20 

YUPK 

T814 T815 
20 20 

YUBR YURD 

1 n:!:D 1 1 W:~~D 1 
5:: ': C3 9:: ': C3 

DR 

r ------------------------------~~~ TRX- TRX- TRX- TRX.- TRX- TRX- TRX- TRX.- \ ' 
/ PRESS PRESS SOL S3 SOL S1 LINEAR LINEAR LINEAR LINEAR ) TRANSMISSION 

SW 2 SW 3 SOL 2 (0) SOL2 (+) SOl2 (_) SOL 2 (+) CONTROL 
( ( L ______________________________ j 

J078W-4 DR803126 



DR ------- 8W-33 VEHICLE SPEED CONTROl------- 8W - 33 - 1 

8W·33 VEHICLE SPEED CONTROL 

Component Page Component Page 
Fuse 26 ............................ 8W-33 M 2 Module-Powertrain Control ...... 8W-33-2, 3, 4, 5 
Fuse 28. . . . . . . . . . . . . . . . . . . . . . . . . . . . 8W-33-3 Module-Steering Control ............. 8W-33-4, 5 
G 104 .............................. 8W-33-3 Module-Totally Integrated Power ...... 8W-33-2, 3 
G201 .............................. 8W-33-2 Relay-Trailer Tow Damping ............ 8W-33-2 
Lamp-Chmsl-Aftermarket ............. 8W-33-2 Servo-Speed Control .................. 8W-33-3 
Lamp-High Mounted Stop/Cargo ........ 8W-33-2 Switch-Speed Control-Left ............. 8W-33-4 
Module-Brake Provision ............... 8W-33-2 Switch-Speed Control-Right ............ 8W-33-4 
Module-Engine Control .......... 8W-33-2, 3, 4, 5 Switch-Stop Lamp ................. 8W-33-2, 3 



8W ·33·2 8W-33 VEHICLE SPEED CONTROL 

I BATT AO I (8W-13-7) 

r-F---------~-~~~ 
I ~ --~ I I~~ 

I 8(+) I ELECTRONICS ~ INTEGRATED 
I I B~~E I FUSE I POWER 
I I SWITCH I 26 I (SW-13-3) 

OUTPUT 15A (8W-13-4) 
I L - - 1.~ y (8W-13-22) I L ________ J ___ .....J 

7 C6 9'(ca 
A~ ~ 
18 20 

GYIRD DGIWr 

J. 691 
6t- - - ---- - - -t C219 

J078W-4 

A~ B~ 
18 20 

GYJRD DGJWT 

11 61 
• I STOP 

r - r - - - - - - - - -1'5W1TCH • 

I~-t-------- (lAMP '--_1_________ ~ 
2y 5 

LSO 
18 

WTITN 
I 
.----. S214 
I I 

LSO LSD 
18 18 

WTfTN WTITN 

3 t C219 3 t C201 

L50 L50 L50 
20 18 18 

WTITN WTITN WTITN 
I I .-----e-e 5111 
I I I 

L50 L50 L50 
18 18 18 

WTITN WTITN WTITN 

14 t Cil! 21 
MODULE-

L50 B~ 
18 PROVISION 

WTITN (SW-54-2) 
4 ~X OFF ! BOX ~N 

I 
rBRAKEI lAMp· 

I I HIGH e 5351 I (8W·S1-6) 
~ 4 

I r MEl RELAY· 

I LAMP I TRAILER 
LSD TOW 
18 I SWITCH I DAMPING 

WTJTN OUTPUT (8W-54-7) 11 L _....J 

r aAAKe I LAMP· 
I LAMP I CHMSL. 

SWITCH AFTEIUlARKET 
I OUTPUT I (8W-51-6) 
L_....J 

LAMP MOUNTED 
I SWITCH ISTOPf 

OUTPUT CARGO 
L_....J 

(8W-51-7) 

Z429 
20 

BKIOR 

DIESEL 

829 
20 

OO..wT 

I GAS 
,--_.....;A'-_----.. 

~~ ~'l "1' 
I:iI 22l C130 (J(J 

(J(J 75 23 C3 
829 r BRAKE -, MODULE· 
18 I SWITCH NO.1 I =~RAlN 

DGJWT I SIGNAL I (8W.30-8) 

1 
L __ --1 

l:illil:ill:il 25 
••• 37 C2 

r BRAKE -, MODULE· 
I SWrrCH NO.1 I ENGINE 

SIGNAL CONTROL 
I I (8W-30-25) 
L __ ...J (8W-30-36) 

(J (J EXCEPT SHIFT ON THE FLY 
I!IAWAl 

I!II!IRWAL 
.... 0201 

(8W-15-14) 

I:iI 6.7lNT 
I:iII:iI EXCEPT 6.7L NT 
••• S.9L DIESEL 

1:iI1:iI1:iI1:iI 6.7L DIESEL 

DR 

DRS03302 



OR 8W~3~ VEHIClE SPEED 'CONTROL 

I BATT AO "I (8W-13-7) 

r F - -, MODULE· 
TOTALLY 

I I INTEGRATED 

I 28 I (8W-134) 
I ®FUS~ I=~) 
I 10A I 

' y (8W-13-20) LJ ___ -.J 
15lC3 

F202 
20 

PKlGY 

I 
• 5136 I (8W'1~20) 

F202 
20 

PKIGY 

: I 
... '------..v._----.J 

3.7U5.7lJ8.71 1 4.7US.91 

251 C219 

V30 
20 

VTIWT 

31 
r - -~- - l SWITCH· , STOP 
J +- __ JLAMP 

( ( 

\... - - ~ --~.-' ' 

4l 
V32 
20 

vrlYL 

21 t C218 

~F~=E~L ___ ~A~ ____ ~~, 

V32 
20 

VTIYL 

"!:iii 331 
!:iii 13 1 Ci30 

DC 76 

I . 
~7L 

VACUUM 
SOLENOID 

V32 
18 

VTIYL 

V32 V32 V36 V35 
20 20 20 20 

VTNL VTIYL VTIYL VTJOR 

VENT 
SOLENOID 

••• 36i 
tiltiitill:iiI 6 C2 7ic3 14ic3 12ic3 SiC3 

rSPEEO -, MODULE· 
I CONTROL I ENGINE 

SUPPLY CO~OL 
I I (SW-30-25) 
L _ ..J (SW-30-36) 

0R803303 

r SPEED - -BRAKE - - Sic - - - - sic -, MODULE· 
I CONTROL SWITCH VACUUM VENT I ~~N 

SUPPLY NO.2 SOL SOL 
I SIGNAl CONTROL CONTROL I (8W-30-9) L _____________ ..J 

8W-33·3 

,r4.7=L ___ ~A~ ___ ~5.~9~ 

V30 
20 ' 

VTIWT 

31 

DUMP 
SOLENOIO 

SERVO
SPEED 
CONTROL 
(4.7L) 

Z913 Z949 
20 20 
BK BK 

I I .a. -------.a. G104 
(8W-15-5) 

[1[1 EXCEPT SHIFT ON THE FLY 
!:iii 6.7LAIT 

"!:iii EXCEPT 6.7L AIT 

••• 5.9L DIESEL 

!:iii !:iii !:iii !:iii 6.1L DIESEL 
J078W-4 



8W ·33·4 8W·33 VEHICLE SPEED CONTROL DR 

~--------------------------------------------------------------------~SwrrCH· 

BI 

~7L 

I I 
K900 V937 

22 22 
DBIDG DBIDG 

J078W-4 

4.7L , 

K900 
22 

DB/DG 

I 

2 C3 

3.7US.7l 
" 

V937 
22· 

DBJDG 
I 

V37 
22 
VT 

3kJ 

SWITCH· 
SPEED 
CONTROL· 
LEFT 

C ulUlA 

1 CRUISE CONTROL ON 
2 CRUISE CONTROL OFF 

V38 V3l V38 
22 22 22 

VT/OR VT VTJOR 

.t-3 ______ I I 

r
l 
+---!----------!II:::~~G 

CONTROL L ___ _ _________ ~ 

5l C1 4l C1 3l C1 

V937 V3l 
20 20 

VTIBR VT 

~ ~ 
TO TO 

C219 C219 
(GAS) (8W-33-5) 
5219 

(DIESEL) 
(8W-33-5) 

I) I) EXCEPT SHIFT ON THE FLY 
• MIT 

•• AJT 
iUUt 3.7US.7L 

GAS 
,,-

V38 
20 

VT/OR 

1SJC3 

V38 
20 

VT/OR 

52 + C219 

/\ 

r SIC -, MODULE· 
POWERTRAIN I SWITCH NO.2 I CONTROL 

SIGNAL L __ --1 (8W-3Q.16) 

DIESEL 

(' 
V38 
20 

VT/OR 

• 
251 •• 24 t Ci30 

1)1) 67
V38 
20 

VT/OR 

sslc2 r -SIC -, MODULE· 
ENGINE I SWITCH NO.2 I CONTROL 

SIGNAL 
L I (8W·30-30) 

- - --J (8W-30-37) 
(8W-31-17) 

SPEED 
CONTROL· 
RIGHT 
1 ACCEl 
2 RESUME 
3DECEl 

DR803304 



DR 

OR803305 

FROM 
MODULE
STEERING 
CONTROL 
(SW-33-4) 

T 
V37 
20 
VT 

51 tell' 
?ASF~--...IA DIES~L 

V37 
20 
VT 

V37 
20 
VT 

I EXCEPT 
51} AIT A S.7L ~ 

Il 
18 1 1 

8W-33 VEHICLE SPEED CONTROL 

FROM 
MODULE· 
STEERING 
CONTROL 
(8W-33-4) 

W 
I 

V937 
20 

VT/BR 

~L 
I 
• S219 I (8W·30-37) 

V937 
20 

VTIBR 

I 
~ 

30 t C219 

o~a ~ ~ ________ ~A~ __________ ~ 

I ' 
3.~ 

DD 61 r- -~ Cl3G 

'-v-'" ,;..:.:.7.=..L ____ -JA"-_--.;;.;5.~9~ 

V937 
20 

VTIBR 

• 1s1 

K900 
20 

DBlDG 

I 
•• 261 C130 • 5103 
Illl 69 I (8W·7G-4) 

V937 K900 
18 20 

VT/BR DBiOG 

! 5033 1911 C130 I (8W-30-30) 

V37 V937 K900 
18 18 18 
VT VT/BR DBlDG 

~::: del 33L JC2 
r - sjc - - - - Sic - - - - SENSOR! ::I~~E. 
I SWITCH NO.1 SWITCH GROUND I CONTROL 

SIGNAL RETURN 
L .J (8W-3D-2S) 
------------- (8W·3D-37) 

(8W·31-17) 

V937 
20 

VTIBR 

I 
K900 

20 
OBIDG 

19 t CUG 

K900 
20 

08100 

I 
• 5132 I (8W-70-5) 

K900 
20 

OBlDG 

34 C3 15 C3 27 C2 

8W ·33-5 

r -sic - - - - - - - - - - - - - - - - - - - - SIC - - SENSOR I MOOULE-

I SWITCH NO.1 SWITCH GROUND I ~~N 
I 

SIGNAL RETURN I 
L ____________________________ ~ 

• Mrr 
•• AJT 

• •• 5.9L DIESEL D SHIFT ON THE FLY 
r:jUiJ;iJ;i 6.7L DIESEL IJIJ EXCEPT SHIFT ON THE FLY 

(8W·30-9) 

J078W-4 





DR ------ 8W·34 REAR WHEEL ANTILOCK BRAKES ------ 8W . 34 . 1 

8W·34 REAR WHEEL ANTI LOCK BRAKES 

COJDponent Page Component Page 
Fuse 13 ............................ 8W-34-2 Module-Totally Integrated Power ........ 8W-34-2 
Fuse 30 ............................ 8W-34-2 Sensor-Brake Fluid Level .............. 8W-34-2 
GI04 .............................. 8W-34-2 Sensor-Wheel Speed-ABS-Left Front ..... 8W-34-3 
Module-Anti-Lock Brakes ............ 8W-34-2, 3 Sensor-Wheel Speed-ABS-Rear .......... 8W-34-3 



8W -34-2 8W-34 REAR WHEEL ANTILOCK BRAKES DR 

J078W-4 

I BAn AD I (8W-13-7) 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ...,MODULE-
TOTALLY 

I I - - - - - - - - - - - - - - - - - - - - -, ELECTRONICS I INTEGRATED 
I B(+) I POWER 

I I (8W-13-3) 
I I FUSED BRAKE I I (8W-13-4) 
I I IGNmON FLUID I I 

SWITCH LEVEL 
I I OUTPUT CAN C CAN C SWITCH I I i @;r

E 

LJRUNi;'E- - - ~US(-I_ - ~US(+I_ - - - - - - -YENSE-l i 
~ f8W-~1~ __ 1 (8W~9~ __ _ _ _ _ __ _ _ ___ _ ____ J 

1 C9 20 C3 91 C6 11 C6 12 C2 

A111 
16 

DGJRO 

J 
F960 
20 

PKIlG 

J 

D64 065 
20 20 

WT/lB WT/lG 

~~::~ 
• $011 • 5012 I (8W-18-6) I (8W-18-5) 

D64 065 
18 18 

WT/lB WTILG 

~TWISTEi PAIR 

3 2 
r FUSED - - - - FUSED - - - - CANe - - CAN C -, MODULE-

I B(+) IGNITION BUS (-) BUS (+) I ~:K 
I SWITCH I BRAKES 

OUTPUT 
I (RUN-START) I 
I \ L _______________ ~~~~ 

Sf 

ZtD7 
16 

BKlDG 

B20 
20 

DGlOR 

J 
rn SENSOR. 

BRAKE 
FLUID 
LEVEL 

2 

Z420 
20 

BKIOR 

.a.---------.a. G104 

(8W·15-2) 

DR803402 



DR ---------------- 8W-34 REAR WHEEL ANTILOCK BRAKES 

DR803403 

2 

B8 89 
18 18 

DGITN DGIlG 

I ~ I 
lOr J 

SENSOR· 
WHEEL 
SPEED·AIS· 
LEFT FRONT 

B22 8222 
18 18 

OGJYL DGIWT 

SENSOR· 
WHEEL 
SPEED-ABS
REAR 
(ABS) 

151- 161 ellS 
I --I 

822 8222 
18 18 

OG/Vl DGIWT 

8~~i 
r LEFT - - LEFT - - - - - - - -REAR- - ReAR -l MODULE· 

FRONT FRONT WHEEL WHEEL I ANTI· 
I WHEEL WHEEL SPEED SPEED LOCK 

/ SPEED SPEED SENSOR (-) SENSOR (+) I BRAKES 
I SENSOR (-) SENSOR (+) I 

\ I l ____________________ J 

8W·34·3 

J078W-4 



I ~-



DR ------, 8W .. 35 ALL WHEEL ANTI LOCK BRAKES ------- 8W .. 35 • 1 

8W·35 ALL WHEEL ANTILOCK BRAKES 

Component Page Component Page 
Cluster ............................ 8W-35-5 Relay-Trailer Tow Damping ............ 8W-35-4 
Fuse 13 ............................ 8W-35-2 Sensor-Brake Fluid Level .............. 8W-35-2 
Fuse 18 ............................ 8W-35-2 Sensor-Dynamics .................... 8W-35-3 
Fuse 28 ............................ 8W-35-3 Sensor-Steering Angle ................ 8W-35-3 
Fuse 30 .......................... 8W-35-2, 3 Sensor-Wheel Speed-ABS-Left Front ..... 8W-35-4 
G 104 .............................. 8W-35-2 Senso:r-Wheel Speed-ABS-Left Rear ...... 8W-35-4 
G 106 .............................. 8W-35-2 Sensor-Wheel Speed-ABS-Rear .......... 8W-35-4 
G201 . « •••••••••••••••••••• « ••••• 8W-35-3, 5 Sensor-Wheel Speed-ABS-Right Front .... 8W-35-4 
G303 ............ « : ' •••••••••••••••• 8W-35-3 Sensor-Wheel Speed-ABS-Right Rear ..... 8W-35-4 
Module-Anti-Lock Brakes .......... 8W-35-2, 3, 4 Switch-ESP ........................ 8W-35-5 
Module-Totally Integrated Power .... 8W-35-2, 3, 5 



8W· 35·2 8W-35 ALL WHEEL ANTILOCK BRAKES DR 

I BAn AI I (8W-13--7) 

r-------------------- ---------,MODULE. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

r---
TOTALLY 

I INTEGRATED - - - - - - - 8(.} - -, ELECTRONICS I POWER 

J078W-4 

I 
I BRAKE 

I FLUID 
lEVEL 

I SWITCH 
L SENSE _____ _ 

I ~~ 
FUSED I I (8W·13-4) 

IGNITION I I 
~~ I 
OUTPUT I 

(RUN-START) .....I I 
-Y- I 

@[~ @[~ @r : 
L __ _________ I (BW-:I _____ I (BW-:7~ _1 (8W-13-1~ J 

12 C2 

920 
20 

DGIOR 

1 

rn SENSORO 
BRAKE 
FLUID 
LEVEL 

21 

EXCEPT 
ESP/POWER 

WAGON 
) 

2°fC3 1 C9 12 C9 

F960 
20 

PKlLG 

EXCEPT I 
6.7L 4WO A 6.7L 4WD 

r , 

ESP/POWER 
A WAGON , 

• S139 • S022 I (8W-13~1 (8W·30-40) 

FOO0 F960 A111 A107 
20 20 16 12 

PKlLG PKllG DG/RD TNIRD 

I 
v 

J 2 31 
r-~ffi------~ffi---~E~~~ 

I IGNITION B(+) B(+) I ANn· 

I SWITCH / LOCK 
OUTPUT BRAKES 

I (RUN-START) I 

I \ 
L_~~ __________ ~~~~ 

16I 45I 
Z420 Z107 Z127 

12 
BK/DG 

20 16 
BKIOR BKlDG 

I I 
Jl-----------Jl G104 

(8W·15-2) 
(8W-i5-4) 

I 
Jl G106 

(8W-15-6) 

DRB03502 



DR 8W-35 ALL WHEEL ANTILOCK BRAKES 

I RUN.sTART F12 I (8W-13--18) I BATT AI I (8W-13--7) 

~- ----------- ~ -------------~~~ 
r- - C - - - - - - - -, ELECTRONICS INTEGRATED I B{+) I POWER I FUSED I I I IGNITION I I (8W-13-3) 

I SWITCH I (8W·13-4) 
I CAN C CAN C OUTPUT I 

: . L-BUS (1... _ ~US(-)_ _ ~UN-rARTG : 

: ~~SE ~~SE : 

I lj; 10A 't 15A I 
L _ r8W-:20~ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ r8W-1U) ____ J 

151C3 

F202 
20 

PKiGY 

11C6 

065 
20 

WT/LG 

I 
.---------. S012 

(8W-18-5) 

• S136 .-----....... ---. S011 I (SW-13-20) I (8W-18-6) 

F202 065 064 
20 20 20 

PKiGY WTILG WTIlB 

42 1 451 41 1 C219 r--r--1 
F202 
20 

PKJGY 

J 
065 
20 

WTltG 

J 
D64 
20 

WTIlB 

J 
""--FU-S-ED---CAN-C---CA-N-C--' SENSOR· 

IGNIllON BUS (+) BUS (_) STEERING 
SWITCH ANGLE 
OUTPUT (ESP) 

(RUN-START) 

GROUND 

201C3 

F960 
20 

PKlLG 
I 

• S139 

I (8W-13-9) 

F960 
20 

PKlLG 

7 t C136 

F960 
20 

PKlLG 

11 
FUSED 

IGNITION 
SWITCH 
OUTPUT 

(RUN-START) 

DYNAMICS 
SENSOR 

HIGH DATA 
LINK 

DYNAMICS 
SENSOR 

LOW DATA 
LINK 

21 31 
0465 D464 

20 20 
WT/GY WT/OR 

GROUND 

61 
Z608 

20 
BKlLG 

I 

8W ·35·3 

SENSOR
DYNAMICS 
(ESP) 

6 .L- - - -1 C136 1 121 • 8311 

DR803503 

B1 
Z455 

20 
BKIPI< 

Jl. G201 
(8W-15-1S) 

065 
20 

WTILG 

31 

D64 
20 

WTllB 

1s1 

0465 D464 
20 20 

WT/GY WT/OR 

201 341 
r- CAN C - - cAN C - - - DYNAMiCS - - DYNAMICS"'" MODULE· 
I BUS (+) BUS (-) SENSOR SENSOR J ~K 
I HIGH DATA LOW DATA I BRAKES 

LINK LINK 
I \ 
~---------------~ 

~ NOTE: D64. D65 CIRCUITS ARE TWISTED PAIR 

I (8W-15-21) 

Z917 
18 
BK 

.&0303 
(8W·15-21) 

J078W-4 



BW· 35·4 

2 

B8 
20 

DGITN 

TWISTED 
PAIR 

B9 
20 

DGILG 

J J 

SENSOR
WHEEL 
SPEED-ASS
LEFT 
FRONT 

8W-35 ALL WHEEL ANTILOCK BRAKES 

63 B4 
18 18 

DGNL DG/GY 

SENSOR· 
WHEEL 
SPEED-ABS
LEFT 
REAR 
(ESP) 

~~~ is. _1~ C135 

S3 B4 
20 20 

DGNL DGIGY 

I ~~~ED I 
41Y 'j 

2 

TWISTED 

/" PAIR ~ 

96 
20 

DGIWT 

J 
B7 
20 

DGNT 

J 

SENSOR
WHEEL 
SPEED·ABS· 
RIGHT 
FRONT 

~ -LEFT - - lEFT - - - - - LEFT REAR - -lEFT REAR - - - RiGHT - - - -RiGHT - , MODULE-

I FRONT FRONT WHEEL WHEEL FRONT FRONT I A~61. 
WHEEL WHEEL SPEED SPEED WHEEL WHEEL ILK 
SPEED SPEED SENSOR (-) SENSOR (t) SPEED SPEED BRAKES 

SENSOR (-) SENSOR (+) SENSOR (-) SENSOR (+) t 
I 

RIGHT RIGHT 
REAR REAR REAR 

I 
I 

REAR 
WHEEL 
SPEED I 

_ _ SENSOR tl. ...J 

WHEEL WHEEL BRAKE WHEEL 
SPEED SPEED SWITCH NO.1 SPEED 

" SENSOR (.) SENSOR (t) SIGNAL SENSOR 
1..- ______________________ _ 

41'( 42'( 6'( 44 '( 43,( 
B22 8222 B401 

20 
DG/BR 

B1 B2 
20 20 20 20 

DGNL DGIWT DGIOR DG/LB 

J 1: ~~D:l 
15 f ~ISTE~ 16 r C13S 

/ PAIR ~ 

r -1 RELAY· 

I I 
TRAILER TOW 
DAMPING 

L _ J (8W-54-7) 

1: ~:D:l 
'f/ ~::D~r'~ 

622 B222 
18 18 

DGNL OGIWT 

11 21 
SENSOR· 
WHEEL 
SPEED·ABS· 
REAR 
(EXCEPT ESP) 

B1 
18 

OG/OR 

11 

B2 
18 

DB/LS 

21 

••• 5.9L DIESEL Cii 6.7L All 

SENSOR· 
WHEEL 
SPEED.ABS· 
RIGHT 
REAR 
(ESP) 

!;jI Cii ~j;jjJ 6.7L DIESEL Cii ~ EXCEPT 6.7L All 

DR 

J078W-4 DR803504 



DR 

DR803505 

8W·35 ALL WHEEL ANTI LOCK BRAKES 
ESP 

I BAn AD I (8W-13-7) 

r - - - - - -F ---- I MODULE
TOTALLY 

, r - - - - - - l ELECTRONICS 'INTEGRATED 
, I B(+) I POWER 

, I (8W-13-3) 

, I CAN B CAN B I I (8W-13-4) 

I L BUSH BUS(+) J I 
L_-:l-=--=--=--=--r.-=- ____ -.I 

11T C6 3IC6 

054 DS5 
20 20 
WT WT/OR 

341 371 C219 1---1 
054 
20 
WT 

I 

D55 
20 

WT/OR 

I 
• 5213 • 5211 I (8W-18-4) I (8W-1B-3) 

DS4 055 
20 20 

WT WT/OR 

18ic3 17ic3 
r CANS - - - CANS - - - - - • CLUSTER 

, BUS (-) BUS (+) I (8W-40-2) 
, I (8W-40-3) 

(8W-40-9) 

I PANEL ESP I 
, LAMPS ON/OFF SENSOR I 
L~V~ ___ S~S~ ___ G~U~...J 

20l C1 11 C4 10 C3 

E11 
20 

OR/DB 

I 
.S234 I (BW-44-4) 

E11 
20 

OR/DB 

21 
PANEL 
LAMPS 
DRIVER 

846 
20 

DGNIT 

31 
ESP 

ON/OFF 
SENSE 

G94 
20 

VTID8 

41 
SENSOR SWITCH·ESP 
GROUND 

GROUND 

Z936 
20 

8KJDG 

I 
..... G2D1 

(8W-15-14) 

8W· 35· 5 

J078W-4 





DR ------ 8W-39 VEHICLE THEFT SECURITY SYSTEM ------ 8W - 39 • 1 

8W·39 VEHICLE THEFT SECURITY SYSTEM 

Component Page Component Page 
Cluster .......................... 8W-39-4, 5 Latch-Door-Driver ................... BW-39-5 
Fuse 11 ............................ 8W-39-2 Latch-Door-Left Rear ................. 8W-39-5 
G 104 .............................. 8W-39-3 Latch-Door-Passenger ................. 8W-39-4 
G 106 .............................. 8W-39-3 Latch-Door-Right Rear ................ 8W-39-4 
G201 .............................. BW-39-2 Module-Sentry Key Remote EntrylWcm ... BW-39-2 
G303 ............................ 8W-39-4, 5 Module-Totally Integrated Power ...... BW-39-2, 3 
Horn 1 ............................ BW-39-3 Switch-Ignition ...................... 8W-39-2 
Horn 2 ............................ BW-39-3 Transponder-Tire Pressure-Left Front .... 8W-39-2 
Lamp-Headlamp-Left ................. BW-39-3 Transponder-Tire Pressure-Right Front ... BW-39-2 
Lamp-Headlamp-Right ................ BW-39-3 



8W -39-2 8W-39 VEHICLE THEFT SECURITY" SYSTEM DR 

I BATT AO I (BW-i3-7) 

r--1-----------------I-;-I=~ 
I r - - - - - - - - - - - - - l ELECTRONICS 'INTEGRATED I B(+) I POWER 
I I I I (6W-i3-3) 

I IGNITION " I @ (8W-13-4) 
, I SWITCH I F~SE' I ICoM:'uN'l TRANSPONDER· 
I OUTPUT . CAN B CAN B 11 I I TIRE I TIRE 

L (RUN-START) BUS(+} BUS{-) ~ 20A PRESSURE PRESSURE. 
I -J - -r ---] - I (8W-13-10) I 'MONITOR I LEFT 
L __ - ______ - ___ ~ _______ ...J L~...J~~O:3) 

3 r C2 3 p6 11 C6 5f C9 2 ICoM:'uN'l i::SPONDER-

TWISTED' A114 IpR:~~~REI PRESSURE-
" PAIR G~~O I MONITOR I RIGHT 

L LAN I FRONT 

I - --I (8W-49-3) 
EXCEPT 2y 

J078W-4 

F20 
20 

PKNfl 

055 
20 

WT/OR 

054 
20 
WT 

1 371 341 
14 r ------p--q C2i9 

f20 
20 

PK1WT 

I 
• S237 I (8W-13-21] 

F20 
20 

PKNVT 

J 
FUSED 

IGNITION 
SWITCH 
OUTPUT 

(RUN-START) 

GROUND 

4y 
Zi09 
20 

BKJGY 

I 
• 8228 

I (8W-15-15) 

Zi09 
20 

BKJGY 

I 
... G201 

(8W-i5-i5) 

055 
20 

WT/OR 

I 

TWISTED 
PAIR 

• 6211 

(8W-18-3) 

055 
20 

WT/OR 

054 
20 
WT 

I 
• 6213 

(8W-184) 

054 
20 
WT 

~TWlSTED~ PAIR 

6 7 

CANB 
BUS(+) 

CANB 
BUS(-) 

~ 0508 0508 
I 20 20 
• S145 WT/GY WT/GY I (8W·13-10) I I 
Ai14. • S152 

18 I 
GYIRO 0508 

I 20 
'-----v----'" WT/GY 

1 581 26r------rC219 
A114 
18 

GY/RD 

I 
• 8204 

I (6W-13-16) 

A114 
18 

GY/RD 

J 
FUSED 

B(to) 

IGNITION 
SWITCH 
SENSE 

iy 
G20 
20 

\/T/BR 

J 

0508 
20 

WT/GY 

2 

COM..t.IN 
TIRE 

PRESSURE 
MONITOR 

LAN 

r IGNITION -, SWITCH· 
, SWITCH IIGNmON 
, SENSE I (8W·13-21) 

L __ ....J 

MODULE
SENTRY 
KEY REMOTE 
ENTRYIWCM 

OR803902 



DR 

DR803903 

tw..as VEHIClE·THER·SEClJRl1¥1SYSTEM 8W··· 39·3 

I BATT AD I (8W-1l-7) "_ 

r E -----------------~~--~----~~g~!~~ 

I r- - - - - - - --r - - - - - - - - - - - - - - - --, ELECTRONICS INTEGRATED I I B(+) , - .' _ I I POWER 

I I I I (8W-13-3) 
I LEFT RIGHT _ I (8W-13-4) 

I HIGH HIGH HORN HORN I 
I I BEAM BEAM CONTROL CONTROL I I 
I LORIVE~ _____ DRIVE~ --:- ____ OUTPUT _____ OUTPUT ~ I 
L _ .1 ______ .1 ______ I _____ '~ I _____ .....J 

4r 3f 11r0 19 rO 
L33 
20 

WT/LG 

1A J 
EV

LAMP-
X X HEADLAMP· 

LEFT 
2 (8W-50-3) 

Z345 
20 

BKILB 

.A. G104 

(8W-15-4) 

L34 
20 

WT/GY 

1........ 3 

EV
LAMP• 

X X HEADLAMP-
RIGHT 

2 (8W-50-3) 

Z346 
18 
BK 

X22 X21 
18 18 

GY~B GYNL 

J 
r---

HO
-
R
-
N
---' HORN 1 

CONTROL (8W-41-2) 
OUTPUT 

GROUND 

2 

Z298 
20 

BKIDS 

HORN 
CONTROL 
OUTPUT 

GROUND 

21 .. 
Z299 \ 

20 
BKIOR. 

HORN 2 

(8W-41-2) 

.A.---------------- -------.a. G106 
(8W-15-7) 

J078W-4 



8W· 39·4 ------ 8W-39 VEHICLE THEFT SECURITY SYSTEM 

J078W-4 

r - - - - - - - - - - - - - - -'CLUSTEtt 

I RRIEARGHT I (8W-40-6) 
PASSENGER 

I DOOR DOOR I 
AJAR AJAR 

I SWITCH SWITCH I L ..!ENSE __________ ..!E~..J 

4lC3 3lC3 

G74 G76 
~ ~ 

VTNrf VTJYL 

1 DDD61 
11 _ - -- - - ----Ic. 
G74 
20 

VTNIT 

1 ~ e~1 
G74 
20 

VTNrf 

J 

G76 
20 

VTJYL 

2~~ 
G76 
20 

VTIGY 

J 
\tf~~R~' 
J J PASSENGER 

\tf~=~· 
) ) RIGHT 

"- ~ 2l 
"- ~REAR 

2l 

EXCEPT 
POWER 
LOCKS , 

2917 
20 
BK 

POWER I 
A,------:;L:.;;;.OC.::.:.,KS 

I .. 
• 8312 
I (8W-15-21) 

2917 
20 
8K 

rl2 
20 

LGJBK 

10 t C301 1 l em 

Z917 Z917 
20 20 
~ ~ 

I I 
• ------------. 5311 
I (8W-15-21) 

Z917 
18 
8K 

I 
... 0303 

(8W-15-21) D D D QUADIMEGA CAB 

DR 

DR803904 



DR ---------------- 8W-39 VEHICLE THEFT SECURITY SYSTEM 

DR803905 

r - - - - - - - - - - - - - - - -lCWSTER 

I DRIVER ~~ I (8W-40-6) 

I DOOR DOOR I 
~AA ~AA 

I SWITCH SWITCH I 
L~NSE ____________ SEN~J 

1lC3 2lC3 

G75 Gn 
W W 
VT VT/GY 

51 IlDD 6l r ------------1 em 

G75 
20 
VT 

1 ~aM 
G75 
20 
VT 

11 

rtf~ :t~~-
/ / DRIVER 

L ~ 

21 
Z917 

20 
BK 

Z917 
~7 W 
W ~ 

i I 
.-------------. S311 I (8W-15-21) 

Z917 
18 
BK 

I 
.... G303 

(SW-15-21) 

[] D [] QUADIMEGA CAB 

8W· 39· 5 

J078W-4 





DR --------- 8W-40 INSTRUMENT CLUSTER -------- 8W . 40 • 1 

8W·40 INSTRUMENT CLUSTER 

Component Page Component Page 
Cluster .............. 8W-40-2, 3, 4, 5, 6, 7, 8, 9 Sensor-Transmission Range ............ 8W-40-3 
Control-AlC-Heater ................... 8W-40-8 Solenoid-Brake Transmission Shift 
Fuse 2 ............................ 8W-40-2 Interlock ......................... 8W-40-9 
Fuse 11 ............................ 8W-40-2 Switch-Disconnecting Stabilizer Bar ..... 8W-40-9 
Fuse 35 ............................ 8W-40-2 Switch-Door Lock-Passenger ........... 8W-40-6 
G201 ............................ 8W-40-2, 3 Switch-ESP ....................... 8W-40-3, 9 
G203 .............................. 8W-40-4 Switch-Exhaust Brake ................ 8W-40-9 
G303 .............................. 8W-40-6 Switch-Headlamp . . . . . . . .. . ......... 8W-40-4 
Lamp-Center Console ................. 8W-40-8 Switch-Heated Seat-Driver ............. 8W-40-8 
Lamp-Dome-Rear .................... 8W-40-8 Switch-Heated Seat-Passenger .......... 8W-40-8 
Lamp-Glove Box ..................... 8W-40-8 Switch-Horn ........................ 8W-40-9 
Lamp-High Mounted Stop/Cargo ........ 8W-40-8 Switch-Multifunction ................. 8W-40-5 
Lamp-Reading-Front ................. 8W-40-8 Switch-Parking Brake ................ 8W-40-9 
Latch-Door-Driver ................. 8W-40-6, 7 Switch-Power Sliding Backlite .......... 8W-40-8 
Latch-Door-Left Rear ................. 8W-40-7 Switch-Remote Radio-Left ............. 8W-40-9 
Latch-Door-Passenger ................. 8W-40-6 Switch-Remote Radio-Right ............ 8W-40-9 
Latch-Door-Right Rear ................ 8W-40-6 Switch-Seat Belt-Driver ............... 8W-40-4 
Module-Fuel Pump ................... 8W-40-3 Switch-Tire Pressure Monitor ........... 8W-40-9 
Module-Steering Control .............. 8W-40-9 Switch-Transfer Case Selector ........ 8W-40-3, 9 
Module-Totally Integrated Power ........ 8W-40-2 Switch-WindowlDoor Lock-Driver ........ 8W-40-7 



8W·4O ·2 8W-40 INSTRUMENT CLUSTER DR 

I BAn AD I (8W-13-7) r1 -----l----!--------t~---------l~~ 
: ~ ~ ~ I - - - -S{+) - - - - - -, ELECTRONICS : =~TED 

FUSE FUSE FUSE I FUSED I (8W·13·3) 
I 35 2 11 I IGNITION I I (8W.13-4) 
I 15A 20A 20A SWITCH I 
I 1 

(8W-13-23) I (SW-13-9) l(8W.13-10) I CAN B CAN B OUTPUT I I 
LBUS (-) BUS (+) (OFF-RUN-START)--.J 

L ___ ----- ___ ____ J~~~I~~~I~ _____ ~ 
8 C3 3 Cl0 5I Cf 11 C6 3 C8 II C1 

A944 
20 
RO 

A941 
18 
RD 

A114 F1 
g ~ 

GYJRO PKIWT 

I EXCEPT DIESEl! I 
~ ~ 

I I 
• 6145 • S016 I (8W-13-10) I (8W-13-2S) 

A114 054 055 F1 
18 20 20 20 

GY/RO WT WT/OR PKiWT 

31~ ~l J ~l 3J J __ I --1--1-- C219 

A944 A114 054 055 
20 18 20 20 
RO GY/RO WT WT/OR 

I I I I 
• • 8245 • 8204 • 8213 • 8211 I I (8W-13-23) I (8W-13-16) I (8W-18-4) I (8W-18-3) 

A944 A944 A941 A114 054 055 F1 
20 20 18 18 20 20 20 
RD RO RD GY/RO WT WT/OR PKJWT 

251 Cl 261 Cl 21 Cl 261 C3 181 C3 171 C3 241 C3 
r FUsED - FuSED - - FuSED - - FUSED - - - - CAN B - - CAN B- - -FUSeD - \ CLUSTER 
I B(+) B(+) 8(+) B(+) BUS (-) BUS(+) IGNITION \ 

I ~~ J 
OlJTPUT 

I (OFF-RUN.START) I 
I \ L ___________ ~~~ ___ ~~ _____ ~~~_~ 

J078W-4 

131 C3 13T C1 14l C1 

Z18 Z921 Z108 
20 18 20 
B~B BK B~LG 

I I I 
.a.-----.a.--------.a. G201 

(8W-iS-i5) 

~ NOTE: D54, 055 CIRCUITS ARE TWISTED PAIR 
DR804002 



DR 8W-40 INSTRUMENT CLUSTER 

r- - - - - - - - - - - - - -SENSOR-
I TRANS TRANS I TRANSMISSION 

RANGE RANGE 

, ELi~~~IC S~NS~ I {8W-31-15} 

I CLUSTER ELECTRONIC I 
I 5 VOLT CLUSTER I 
L- ~p.!:! ________ .l'u!. ..J 

.. 21 .. 51 
T117 T917 
~ ~ 

DGlVL YLlTN 

4 1- - - - - - - - - -J C132 I 31 
T117 T917 

20 20 
DG/YL YUTN 

1 381 
47 1 _ - - - - -- -1 C219 

FROM 
S234 

(8W-40-9) 

Y 
E11 
20 

ORiDB 

2J 
PANEL 
LAMPS 
DRIVER 

ESP 
ON/OFF 
SENSE 

SENSOR 
GROUND 

T117 T917 846 G94 
~ W W W 

DG/YL YLITN DGIWT vr/DB 

•• 111 C4 •• 101 C3 • 111 C4 • 101 C3 
r- TRANS - - - - - - - - TRANS - - - - - - ESP - - -sENsOR --'ClUSTER 

) RANGE RANGE ONfOFF GROUND J 

I SENSOR SENSOR SENSE I 
r ELECTRONIC ELECTRONIC I 

CLUSTER FUEL CLUSTER 
\ 5 VOlT LEVEL MUX \ 
\ SUPPLY SENSOR MODE NEUTRAL \ 
'- _____ S~~ ___ ~~ ______ ~ECT __ ....!!"O.!£.A~-...i 

7l C4 7l C3 12 C3 5 C1 

N4 2210 
W 20 

OBNVT BK 

541-----1C219 T 53l 

N4 2210 
20 20 

DBIWT BK 

51- - - - -1 C135 l 4l 
N4 
18 

DBIWT 

31 

Z210 
18 
BK 

21 

K977 
20 

BRIWT 

31 

G95 
20 

VT/BR 

61 
r FuEL - - - GROUND'" MODULE· 
I lEVEL , FUEL 

r MoDE - - NEUrm- .., SWITCH· 

I SELECT INDICATOR I TRANSFER 
SENSOR PUMP 

I SIGNAL I (8W-30-2) L _______ ...J 

DR804003 

CASE 
I I SELECTOR 
L _______ ...J (8W·31·18) 

• ESP 
•• EXCEPTESP 
•• AIT 

GROUND 

Z936 
20 

BKlDG 

8W-40-3 

SwrrCH..fSP 
(8W-35-5) 

.... G201 
(8W-15-14) 

J078W-4 



8W·4O ·4 8W-40 INSTRUMENT CLUSTER 

r - - - - - - - - - - - - - - - - - - - - - - - - - - \ CLUSTER 

) ) 
( DRIVER CARGO HEADLAMP PANEL HEADLAMPI ( 

SEAT BELT LAMP SWITCH LAMPS HEADLAMP FOG LAMP 
\ SWITCH SWITCH DIMMER DIMMER SWITCH SWITCH \ 
L ~N~ ______ S~NA2:.. __ SIG~ __ ~~ _ ~E~R~ _ ~G~_ ~ 

~r sr er J~ er sr 
L914 
20 

WTIl.G 

E19 
20 

ORlBR 

E2 
20 

ORIBR 

l115 
20 

WTIYL 

L116 
20 

WTJlG 

J J J J J 
R57 
20 

LGIGY 

I 

I' 

:> 
.> 

~12 

11 
.1°9 

:> 
:~ 

f.~q 
4~ 

5 
7

6 

8 
r"'I > 

I J 0 
STDCAB 

EXCEPT 
STDCAB 

I a' 
'. S322 I (SW-43-4) 

R57 
20 

LGiGY 
I 

'-----..v,------" 

J078W-4 

4 t e311 

R57 
20 

LGJGY 

21 
r~",=cH. 
I I BELT. 

L • I DRIVER 
- :....J (8W-43-4) 

. 
~ D 

, 

)\ ~ 

0 . ~ :> . 
'" .> 

:> 
.... ~ 

Z407 
20 

SKIOR 

... G203 

(8W·~5·17) 

. .... 

.. . 
• > 

> 

L. > '> > . . 

3 

. 
> 

SWITCH· 
HEADlAMP 
o OFF 
1 PARK 
2 HEAD 
3 FOG 
4 CARGO 
5 DOME 
& FUNERAL 
7DIM5 
8DIM4 
901M3 
10DIM2 
11DIM1 
12 OFF 

DR 

OR804004 



DR 

1! 

<I 

:> 

DR804005 

8W-40 INSTRUMENT CLUSTER 
EXCEPT BASE 

8W·4Q·5 

r - - - - - - - - - - - - - - - - - - - - - - - -lCLUSTER 
WIPER! 

1 ~w ru~ I 
I BEAM BEAM ruRN INTERMITrENT I 

SELECT SELECT LAMPS WIPER 
(SWITCH SWITCH SWITCH SWITCH ( 
\... ..!IG~ ___ ~Eru.!.N ________ S~A.!:.. ____ ~G~_ ~ 

21 

.: 

1 c.t 8 C3 8 c.t 10 c.t 

G194 
20 

VTIlG 

3 

,. 
:: 

L900 
20 

WTIYL 

2 

4! 

:> 

v vv 

51 

. ,. 

L12 
20 

WTIOR 

3 

6 

~ 
:,. 

7 
8 

~ : . ,. : 

9 

W52 
20 

BRlVL 

4 

• 12 

10 ~11 

j. ,. :,. . .: . > • . : > 

14 

13. 

: 
.~ 
.~ 

SWITCH· 
MULTIFUNCTION 
1 HIGH BEAM 
2 OPTICAl. HORN 
aWASH 
4RIGHTruRN 
5 LEFTruRN 
6 HAZARD 
7HI 
SLOW 
9 WIPE 5 
10 WIPE 4 
11 WIPE 3 
12 WIPE 2 
13 WIPE 1 
14 OFF 

J078W--4 



8W ·40·6 8W-40 INSTRUMENT CLUSTER 
EXCEPT BASE 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -iCLUSTER 

J DRIVER PASSENGER RIGHT DOOR DOOR PASSENGER J 

I DOOR DOOR REAR LOCK UNLOCK DOOR I 
AJAR LOCK DOOR AJAR DRIVER DRIVER AJAR 

\ SWITCH SWITCH SWITCH RIGHT RIGHT SWITCH 1\ 

LSENS~ _____ ~U~ _______ SENS~ ___ ~O~ __ ~~ ___ ~S~-.J 

1l C3 2l C4 3l C3 11l C1 24l C1 4l C3 

G75 G160 G76 P392 G778 G74 
20 20 20 18 18 20 
VT VT/LG VTIYL LG/DB VT/LB VTrwr 

)C220 J _______ 61 ___ 81 --4---- 11 c308 

G75 
20 
VT 

G160 
20 

VT/LG 

6 ~ C~2 
G160 

20 
VT/LG 

11 
r - - -, SWITCH-

G76 
20 

VTIYL 

2 ~ C320 

G76 
20 

VT/GY 

11 

G778 
18 

VT/LB 

I EXCEPT 
QU~D CAB /'\ QUAD ~AB 

I 
• 5323 

I (8W~1-3) 
G778 

18 
VT/LB 

I 
~ 

4 t C302 

P392 G778 
18 18 

LG/DB VT/LB 

31 

G74 
20 

VTfWT 

11 
r- DOOR - - PASSENGER --, LATCH· 

DR 

11 
'oRNER"' LATCH· 
I DOOR I DOOR· 

AJAR DRIVER 
I I DOOR 

LOCK-

r RiGHi, LATCH· 
I REAR I DOOR-

DOOR RtGHT 
I I DOOR· 

UNLOCK DOOR PASSENGER I DRIVER AJAR I I SWITCH I (8W-39-5) 
I SENSE I 

I I PASSENGER 
I I (8W~1-3) 

I I 
~R~N~ 

I I 
L_ _..J 

2 sy 
Z917 

20 
BK 
I 
• 5312 

I (8W-15-21) 

Z917 Z917 
20 20 
BK BK 

10 t C304 10 t C~1 
Z917 Z917 
20 20 
BK BK 
I I 
• --------. S311 I (BW-15-21) 

Z917 
18 
BK 
I 

.... G303 
(8W-15-21) 

J078W-4 

I AJAR I REAR 
I SWITCH I (8W-39-4) 

SENSE 
L_.J 

RIGHT SWITCH (8W-39-4) 
I DOORS SENSE I (8W~1·3) 
I I 
I DOOR I 

LOCK 
I DRIVER I 
I RIGHT I 
L.... _____ D~R~....J 

4T 
EXCEPT 

QUAD CAB /\ QUAD CAB 

P392 
18 

LGIDB 
" I ' 

• S338 I (BW~1-3) 10 t C302 

P392 
18 

LGIDB 

I 

DRB04006 



DR 8W-40 INSTRUMENT CLUSTER 
EXCEPT BASE 

8W-40·7 

\" - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -lCLUSTER 

/ ~ I 
DOOR REAR DOOR DRIVER DOOR DRIVER 

f LOCK DOOR UNLOCK DOOR UNLOCK DOOR / 

\ 
DRIVER AJAR DRIVER AJAR DRIVER LOCK \ 

LEFT SWlTCH LEFT SWITCH LEFT SWITCH 
~~RS __ ~~ ____ ~EAR _____ ~~ ____ ~~ ______ ~_i 

10 T C1 2T C3 23T C1 1 T C3 11 C1 3T C4 

P393 G77 P5 G75 P1 G161 
18 20 18 20 18 20 
LG VTJGY TNIOR VT TNJLG VTJDG 

1 61 11 1 51 20 1 181 cm 
17 --,- 1-----1----, ---I 

P393 
18 
LG 

G77 
20 

VT/GY 

2~ 
G77 
20 

VT/GY 

11 

P5 
18 

TN/OR 

41 ---l c3OI 

P5 
18 

TNIOR 

31 

G75 
20 
VT 

1f~ 
G75 
20 
VT 

11 

P1 
18 

TNJlG 

31 

G161 
20 

VTJDG 

71c1 
rLl~Fi· REAR - - - - -oo'OR 1 LATCH. 
I DOOR UNLOCK I DOOR· 

AJAR DRIVER LEFT 

rDRNER- - - - -DOOR! LATCH· 
I DOOR UNLOCK I DOOR· 

AJAR DRIVER DRtVER 

r- DRIvER ' SWITCH· 
I DOOR I WINDOW I 

LOCK I DOOR 
I swrrCH LEFT I REAR 

I SENSE REAR I (8W39-5) 
(8W-61-3) 

STD QUAD 

~ 

I 

I DOOR I 
I LOCK I 

DRIVER 
I LEFT I 
L ___ ~S ___ J 

41 
P393 

18 
LG 

JC30I 

P393 P393 
18 18 
LG LG 

I I 

I SWITCH LEFT I (BW-39-5) 
I SENSE FRONT I (8W-61-2) 

I DOOR I 
I LOCK I 

DRIVER 
I LEFT I 
L ___ D2QR!.. __ -I 

41 
P393 

18 
LG 

4 f C30I 

P393 
18 
LG 

aUAD I STD 

~ 

I 
P393 

18 
LG 

e------e-----------. S321 

DR804007 

I SWITCH LOCK· 

I MUX I DRIVER 
(BW-61-2) L.. __ ..J 

J078W-4 



8W ·40·8 8W-40 INSTRUMENT CLUSTER DR 

r----------------------------------~~~ 

I I 

/ GLOVE BOX PANEL PANEL CARGO READING COURTESY ... 
\, LAMP LAMPS LAMPS LAMP LAMPS LAMPS \ 

~~~-----~~~--------~~-~~---~~---~~~~ 
17lC1 VV19lC1 7lC1 18lC1 15lC1 21lC1 

M228 P301 E16 L 14 M288 M20 
20 20 20 20 20 20 

YULB LGfOR OR/GY wrfBR YUGY YULB 

BASE I SLT 71- - - - ~ - - - - ---! C201 
~ l 12l 9l 

I 
.--. S201 

I I 
M228 

20 
YULB 

~ 

M228 
20 

YULB 

.--.--. S209 

L14 
20 

wrfRD 

M288 
20 

YUGY 

I EXCEPT 
LIGHT LIGHT 

PA~KAGE A PAC~GE 

I 
• S344 

M20 
20 

YULB 

I (8W-44-2) 
EXCEPT 

M288 LIGHT LIGHT 
17 } C~8 20 

YUGY 
PA~KAGE A PAC~GE 

I 

M228 
20 

YULB 

P301 
20 

LGfOR 

P301 
20 

LGfOR 

P301 
20 

LGfOR 

I 
~ 

• 5301 I (8W-44-2) 

M20 
20 

YULB 

I 
12 f C311 J ~ 

1 

rPANELl SWITCH- ICARGOI LAMP-
LAMP HIGH 

M288 
18 

YULB 

I LAMPS I HEATED 
SEAT· 

DRIVER PASSENGER 
L - ..J (aW.63.5) 

I DRIVER I MOUNTED 

L I STOPI 
- .....J CARGO 

M288 
18 

YULB 

J 

2 

IPANELI SWITCH· 

I LAMPS I HEATED 
DRIVER SEAT· 

L I DRIVER 
- .....J (8W-63-5) 

6 

IPANEL! SWiTCH-
LAMPS POWER 

I DRIVER I SLIDING 
L .J BACKLITE 

- (QUAD 
CABIEXCEPT 
BASE) 
(8W-60-6) 

r-: - - " LAMP-
I GLOVE BOX I CENTER 

I LAMP I 
DRIVER CONSOLE 

L __ J (8W-44-3) 

2 
r-: - - " LAMP 
I GLOVE BOX I GLOV~ 
I LAMP I 

DRIVER BOX 
L __ J (8W-44-3j 

J078W-4 

(aW-51-7) 

8 C1 1 

IPANEL! CONTROL·AlC-
LAMPS HEATER 

I DRIVER I (8W-42.2) 

r - -1 LAMP 
READING READiNG 

I LAMPS I -
DRIVER FRONT 

L_.J L __ J (8W-44-2) 

vv EXCEPT BASE 

21 
r - - , LAMp· 
I COURTESY I DOME-

I LAMPS I 
DRIVER REAR 

L __ J (8W-44-2j 

DRB04008 



DR 8W-40 INSTRUMENT CLUSTER 8W ·40·9 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -'\CLUSTER 

TRANSFER 
CASE PARK 

RADIO HORN POSITION PANEL TPM TPM BRAKE BTSI 
\ CONTROL SWITCH SENSOR lAMPS INDICATOR SWITCH SWITCH SOLENOID \ 
L ~X_ _ SEN~ ___ INPU!... _ DRIVER __ CONTROL _ .!.G~L _____ ~ENSE _ ..£O~ROL ~ 

vvv 121 C4 141 C3 14 C4 20 C1 121 C1 51 C3 22 C3 3 C1 

)(20 
22 

GYIWT 

)(20 X3 G561 G562 
~ W W W 

GYIWT DGNT VT VTNL 

1 1 1l 3l 

2 C1 6 C1 r rPM - -TPM - - 1 SWITCH· 
r RADiO - HORN'" MODULE· I INDICATOR SWITCH PANEL I TIRE 

I CONTROL SWITCH I STEERING CONTROL SIGNAL LAMPS PRESSURE 
CONTROL L DRIVERJ MONITOR 

I MUX SENSE I - - - - - - - (8W-56-2) 
(8W-41-2) 2 

I (8W-47-8) E11 I RADIO HORN 20 
I CONTROL SWITCH I ORiDB 

L .!!U~ _ ~N~ ...J I 
2 C2 1 C3 EXCEPT 

~ 
I I 

E11 E11 
20 20 

ORiDB ORiDB 

I 

I - -, SWITCH· 

I 
PANEL I EXHAUST 
LAMPS BRAKE 

LERIVE~ (6.7L DIESEL) 2l (8W-30-37) 

E11 E11 
20 20 

ORiDB ORiDB 

I I 
• --. ------. S234 

)(20 

22 
GYIWT 

X3 
20 

DGNT 

K77 
20 

BRJWT 

. 
E11 
20 

ORiDB 

I I (8W-44-4) 

E11 
20 

ORiDB 

E11 
20 

ORiDB 

825 
20 

DGIWT 

I t 9t-
-J 241 C219 • S203 I (8W-31-18) 

K77 
20 

BRIWT 

TO 
SWITCH·ESP 

(8W-40-3) 
E11 
20 

ORiDB 

825 
20 

DGIWT 

K32 
18 

DBIYL 

11 r HORN. SWITCH. 
I SWITCH I HORN 

13 t em r BTSIl SOLENOID· 
SOLENOID BRAKE I SENSE I (8W-41-2) 

1 

L_.....J 

1 

r RADIO'" SWITCH· 
I CONTROL I REMOTE 

RADIO· I MUX I RIGHT 

L _ --l (8W47-8) 

r RADio'" SWITCH· 
I CONTROL I REMOTE 

MUX RADIO· 
I I LEFT 
L _ --l (8W-47-B) 

DR804009 

1 4 

GRANSFER - PANEL -, SWITCH· 
I CASE LAMPS I TRANSFER 

CASE 
I POSITION DRIVER I SELECTOR 

SENSOR 
I INPUT I (ETC) 

(8W-31-18) L _____ ..J 

vvv PREMIUM 

E11 
20 

ORiDB 

I CONTROL I TRANSMISSION 

L J SHIFT 
_ _ INTERLOCK 

11 

[ZJ
SWlTCH' 
PARKING 
BRAKE 

r; - .., SWITCH· 
PANEL DISCONNECTING I LAMPS I 
DRIVER STABILl2ER 

I I BAR 
L _ ..J (POWER WAGON) 

(8W·31-11) 

(8W·31-21) 

J078W-4 
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8W·41 HORN/CIGAR LIGHTER/POWER OUTLET 

Component Page 
Cluster .......................... « • 8W-41-2 
Fuse 1 .............. « •••••••••••• « 8W-41-3 
Fuse 11 ............................ 8W-41-2 
Fuse 38 .................... « ••••••• 8W-41-3 
Fuse 40 ............................ 8W-41-3 
GI06 .............................. 8W-41-2 
G203 .............................. 8W-41-3 
G302 ................... « •••••••••• 8W-41-4 
Horn 1 ............................ 8W-41-2 

Component Page 
Horn 2 .... « •••••••••••••• « •••••••• 8W-41-2 
Lighter-Cigar « •• « ••••••••••••••••••• 8W-41-3 
Module-Steering Control .............. 8W-41-2 
Module-Totally Integrated Power ...... 8W-41-2, 3 
Power Outlet ....................... 8W-41-3 
Power Outlet-Console ................. 8W-41-4 
Power Outlet-Instrument Panel ....... 8W-41-3,4 
Switch-Horn ........................ 8W-41-2 



8W ·41·2 8W-41 HORN/CIGAR LIGHTER/POWER OUTLET DR 

I BAn AD I (SW·13-7) 

i: 1- ------------------[~---------i~nD 
r -8(+) - - - - - - 1 ELECTRONICS I POWER 

I I I (8W-13-3) 

@ 
HORN HORN (8W-13-4) 

I FUSE I CONTROL CONTROL I I 
I ~~ L ~UTPUT ____ OUTPU..!.. J I 

Ll ~~'~ ____________ - - __ 1 _____ 1 _____ J 
51C9 19 C10 11 Ci0 

A114 
18 

GYIRO 

I EXCEPT 
BASE BASE , A. , 

• 8145 I (8W-13-10) 

A114 
18 

GYIRD 

I 
v 

A114 ><21 X22 
18 18 18 

GYIRO GYlYl GY/lB 

26 T C219 26ic3 11 
(FUSEo' CLUSTER [f~~RN1 

A114 I B{+) I (8W-40-9) 

18 I HORN I 
GYIRO I SWITCH I 
I L-S~E-I 

2 

• • 8204 14lC3 

(8W-13-16) X3 
20 

DGNT 

61c1 1 

r ! iMODULE· [ijH~2 
) ; STEERING 

CONTROL 
( ( 
'- __ ..1 

1lC3 21 
X3 Z299 Z298 
20 20 20 

DGNT BKIOR BKIDB 

swrrCH-
HORN 
1 HIGH NOTE HORN 
2 lOW NOTE HORN ... ... G106 

(8W-15-7) 

J078W-4 OR8041 02 



DR 

• 
I 

F984 
18 

PKIYL 

16 t C308 

F984 
18 

PKlYL 

8 t ell1 

F984 
16 

PKlYL 

3 t em 

F984 
16 

PK/YL 

W 
TO 

pOWER 

OUTLET-
INSTRUMENT 

PANEL 
(8W-41-4) 

DR804103 

8W-41 HORN/CIGAR LlGHTERIPOWER OUTLET 8W·41·3 

I BAn AO I (8W-13-7) 

r - - - - - - - ..... - - - - - - - - - - - - - - -lMODULE. 
TOTALLY 

I I INTEGRATED r 8(+) --, ELECTRONICS POWER 

I I I I (8W.13-3) 
I I FUSED I I (SW-13-4) 
I I IGNITION I I 

SWITCH 
I I OUTPUT I I 
I L-1RUYCC

: I 
I I 

i @r @r $~E i 
L __ t:1

:
4
) _______ I 1:-13-23~ ____ LSW

-
I
3-9) _ J 

3lC3 6lc3 
F964 A205 

18 18 
PKIYL RDJOR 

.. 1 ' 481 
50 1_ - - - - - - _'- C219 

F984 
18 

PKlYL 

EXCEPT . I BASE A- '.BASE 

" ... 

• 8202 I (8W-13-24) 

F984 A205 
18 18 

PK/YL RDJOR 

I 

J 
v 

J 
CIGAR ~UGHTER- OUTLET CJ~R 

3I 3I 

Z736 " D37 
18 18 

BKIYL BKILB 

I I ... ... G203 
(8W-15-18) 

21 CiD 

A405 
18 

RDJDB 

2 f elH 

A405 
18 

RDJDB 

5 t e311 

A405 
16 

RDIDB 

L 
TO 

C319 
(8W-41-4) 

J078W-4 



8W ·41·4 

J078W-4 

8W-41 HORN/CIGAR LIGHTER/POWER OUTLET ------- DR 

EXCEPT 

FROM 
C311 

(8W41-3) 

'f 
A405 

16 
ROIDB 

1 t C311 

~rN=CH~ __________ ~A~ ____________ ~B~EN~~ 

M05 
16 

RO/OB 
FROM 
C319 

(8W-41-3) 

T 1 f C3l1 

F984 
16 

PKNL 

it 

M05 
18 

ROIOB 

11 

OJ=Le (UPPER 
CONSOlE) OJ=-INSTRUMENT 

PANEL 

3 3'( 
1939 

18 
BK 

2 t C3l1 

1939 1939 
18 18 
BK BK 
I I 
.--------.------. 8360 

(8W-15-19) 

1939 
18 
BK 
I 

A405 
18 
BR 

11 
fTl:Le 
LlJ(BENCH) 

3f 
Z939 
18 
BK 
I 

'-----.v,-------'" 
EXCEPT 
BENCH 2t 

1939 
, 14 

BK 

I 

BENCH 

C319 

.S364 

I (8W·15-20) 

HEAVY LIGHT 

~ 
I I 

1939 Z939 
14 12 
BK BK 

~ 
1 t C311 

1935 
12 
BK 

EXCEPT I 
~ 

I 
• 1317 I (8W·15-20) 

Z939 
12 
BK 
I 
~ 

I 
.... G302 

(BW·15-20) 
OR804104 



DR -------- 8W-42 AIR CONDITIONING -------- 8W - 42 - 1 

8W.42 AIR CONDITIONING 

Component Page Component Page 
Actuator-Blend Door-Driver ............ 8W-42-4 G120 ......... , ....... , ............ 8W-42-5 
Actuator-Blend Door.Passenger ......... 8W-42-4 G201 .......................... , ... 8W-42-3 
Actuator-Mode Door 1 ................ 8W-42·4 G203 .............................. 8W-42-2 
Actuator-Mode Door 2 ................ 8W-42-4 Module-Engine Control ................ BW-42-5 
Actuator-Recirculation Door ............ BW-42-4 Module-Powertrain Control ............ 8W-42-5 
Cluster .......... , ............ , .... 8W-42-2 Module-'Thtally Integrated Power .. 8W-42-2, 3, 5, 6 
Clutch-Ale Compressor ............... 8W-42-5 Motor-Blower ................... , ... 8W-42-2 
Control-Ale-Heater ............... 8W-42-2, 3, 4 Motor-Condenser Fan , ................ 8W-42-6 
Fuse 23 ........... , .............. , . BW-42-3 Resistor-Blower Motor ................ 8W-42-2 
Fuse 33 ........... , ......... , ...... 8W-42-3 Sensor-Evaporator Temperature ......... 8W-42-3 
G106 ............. , ............ , ... 8W-42-6 Transducer-Ale Pressure .............. 8W-42-6 
G 107 ........ , ..................... 8W-42-5 



8W·42 ·2 8W-42 AIR CONDITIONING 

J078W-4 

-I BAn AD I (8W-13-7) 

r - - ~- - - - -,MODULE. 

I . C I TOTALLY 

r - - l ELECTRONICS INTEGRATED I B(+) I POWER 

I I I I (BW-13-3) 

1 I 
FUSED I I (BW-13-4) 

IGNITION 
SWITCH 

I I OUTPUT I 1 
1 L (RUN-START) J 1 

L __ J ______ ..J 

17'( C3 

F942 
10 

PKlLG 

13 t C219 

F942 
10 

PKlLG 

I 

RESISTOR· 
BLOWER 
MOTOR 

~------~--~----~~ 

r - -, CLUSTER 

7 t C200 

F942 
10 

PKlLG 

21 

~
MOTOR
BLOWER 

M 

1'( 

2 

C70 C70 
10 12 

DBIYL DBIYL 

I I 
• -----------------. 5224 

I 

4 

1 PANEL I (BW-40-8) ~~O ~~3 ~~2 ~~1 
1 LAMPS I DBIYL DBNT DB/OR DB/BR 

~RIVE~ 1- ---!- _ -!- -! 7l C1 1 l 5l 6l 3l C200 

E16 C70 C73 C72 C71 
20 10 14 16 16 

ORIGY DBIYL DBNT DB/OR DBIBR 

8 J C1 10 1 C2 31 C2 71 C2 21 C2 

;-~---~---~-----------C~l r~ ]:n~;~L~C. 

I 4 13 M2 

i Y ± Y i 4HI 
L __________________________ ~ 

5lC2 

Zl34 
10 

BKlLG 

I 
.... G203 

(BW-15-18) 

DR 

DR804202 



DR 8W-42 AIR CONDITIONING 

I BATT AO I (8W-13-7) 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - -lMODULE. 
TOTALLY 

I I B(+)- - - - - - - - - - - - - - - I ELECTRONICS I INTEGRATED 
I I I I POWER 
I FUSED I (BW·13-3) 

I IGNITION I (8W-13-4) 

I I SWITCH I I 
I OUTPUT CAN B CAN B I : L(~r . -------_BUS(.:':L ___ BUS(-l.J : 

: @' ~~SE @ ~~SE : 

1M 1M 

Lj~W~-2~ ____ .l(8W-13-9) ________________ J 
2 Y C8 13 r C3 3 r C6 11 r C6 

A919 F921 055 054 
20 20 20 20 
RO PKILB WTIOR TWISTED WT 

I~ PAIR '-............ 

vv 70 1 ______ 571 ________ ~ ___ 34-1 e219 

055 054 
20 20 

WT/OR TWISTED WT 

VPAIR~ 

• 5211 • 5213 I (8W-18-3) I (8W-1B-4) 

055 054 
20 20 

WTIOR TWISTED WT 
VPAIR~ 

• 5215 • 5217 I (BW-18-3) I (8W-18-4) 

A919 F921 055 054 
20 20 20 20 
RO PKILB WT lOR TWISTED WT 

vv 31cl JCl 1St: PAIR ~Cl 
IFUSED - - - - - - FuSED - - - - - - - - CANs - - - CANs I ~~:~L-AJC. 

I B(+) IGNITION EVAPORATOR BUS (+) BUS (-) / 
SWITCH TEMPERATURE 

I SENSOR OUTPUT SENSOR ! L ___ GRO~ __ ~UN) ___ ~NAL ________ GROUNO~ 

DR804203 

7 r C1 6 r C1 2 C1 

C12l C2l 
20 20 

OB/OG DB/LG 

,I. 9,1. 
10 t- - - - - - - - ---t C200 

e121 C2l 
20 20 

DB/DG DB/LG 

l~ 2~ 
SENSOR 
GROUND 

EVAPORATOR SENSOR-
EVAPORATOR 

TEMPERATURE TEMPERATURE 
SENSOR 
SIGNAL 

Z24 
20 

BKIOR 

I 
..... G201 

{8W-15-l4} 

vv EXCEPT BASE 

8W ·42· 3 

J078W-4 



8W ·42·4 8W-42 AIR CONDITIONING --------- DR 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ,CONTROL-AlC-

J ------------1 )~~~ER 

/ HVAC MICRO CONTROlLER I / 2 AlC SELECT 
/ / 3 RECIRCULATION 

\ ~ffi \ 
\ IV\ AlC IV\ RECIRCULATION IV\ MIRROR \ 
\ '61 INDICATOR '61 INDICATOR '61 INDICATOR \ 

\ \ 
\ \ 
\ \ 
\ \ 
\ PASBSLEENNGOER BLENO \ COMMON RECIRCULATION 
\ DOOR DOOR DOOR DOOR \ 

J078W-4 

_ ..!:R~R_ __ _ _ _ __ ~~E~ __ D~~ ___ _ _ ___ ~IV~-1 

14TC1 10TC1 13TC1 11T C1 12TC1 9TC1 

C33 C29 eM C32 c001 C61 
20 20 20 20 20 20 

LBlBR DB DBllB DBITN DBJOR DBlLG 

1 131 21 41 81 11 1 121 ---1--- --,----1-- 1 C200 

C33 
20 

LBlBR 

J 
~

ACTUATOR. 
BLEND 

M DooR
PASSENGER 
(EXCEPT 

1 BASE) 

C29 
20 

DBJOR 

C32 
20 

DBITN 

J 
~

ACTUATOR. 
RECIRCULATION 

M DOOR 

1 

ceOi 
20 

DBIOR 

2 2 

~ 
ACTUATOR· ~ ACTUATOR-
MODE MODE 

M DOOR 2 M DOOR 1 
(DEFROST (PANELlO 11 TO FLOOR) 11 FLOOR) 

C61 
20 

DBlLG 

J 

C34 eM C34 C34 C34 C34 
20 20 20 20 20 20 

OBILB OBJlB DBILB DBJLB DBJLB DBIlB 

I I I I I I 

ACTUATOR
BLEND 
DOOR· 
ORNER 

• ------. • ----. ------. • S226 

DR804204 



DR 

DR804205 

8W-42 AIR CONDITIONING 

I BATT At I (8W-13-7) 

r--E-------------------i~~~ 
I r - - - - - - - - - - - - - - - l ELECTRONICS INTEGRATED I B(+) I POWER 

I I I (8W-13-3) 
I I AlC I (8W-13-4) 
I CLUTCH AlC I 
I I CONTROL CLUTCH I I 
I L ~UTPUIT- - - - - - - - - - - ...EO]NTROL J I L ____________________ -~ 

3l Ct 10lC2 

C3 Ci3 
20 20 

OBNt L~OR 

I I 
FGAS~_~A DIESEL 9AS A'-_----"O...;,;;;;IE""'"'SEL 

'1 ~ J' ~ 10 r 12 CI30 ~~ 121 CI30 "" 11 1 CI30 

C3 
20 

D8NL 

I 

C3 
18 

DBlYL 

3 ~ cm 
C3 
18 

DBlYL 

I 
'-----...v-----' 

J rn CLUTCH-AIC L!J COMPRESSOR 

2T 
JAS;;..~_----,A,-__ D_IE--..SEL 

I ... 
S.1L 5,9L , , 

2816 2816 
18 18 

8KJWT 8K 

I I 
• SCW6 • 8178 I (aW-i5-i3) I (8W-15-13) 

2153 Z816 Z816 
20 14 12 

BKiGY BKIWT BK 

I I I 
... GiG7 .a:~----:.a. G120 

(BW-15-12) (8W-15-13) 

11 C3 

C13 
18 

LBIOR 

I:iIt,U,UiI 44 

••• 41 C2 
r -AJC - 1 MODULE· 

I CLUTCH ENGINE 
CONTROL I CONTROL 

L J (8W-30-22) 
- - (8W-30-34) 

r -Ale 1 MODULE· 
POWERTRAIN I CLUTCH I CONTROL 

CONTROL L __ J (8W-3()"3) 

~ 6.7LAIT 

WI WI EXCEPT 6,7L AIT 

WI I:iI:ilWl 6,7L DIESEL 

• •• 5,9l DIESEL 

8W ·42·5 

J07BW-4 



-aW-42 :AIR CONDITIONING DR 

I BAn AD I (8W-13·7) 

r - - E- - - - - - - - - - - - - - - - - - - - - - - ~ - - - - ,MODULE. 
,- TOTALLY I r -8(+) -- -- -- -- - -- -- - -- -- -- - -- -- -- -- -- -- -- -- -- -- ~ -- ""1 ELECTRONICS I INTEGRATED 

I I I I POWER 
I I I I (8W-13-3) 

AJC CONDENSER (8W-13-4) 
I I AJC PRESSURE AlC FAN I I 
I I PRESSURE 5 VOLT PRESSURE CONTROl' I I 
I L ~GNAL _________ SUPPLY _________ ~ROUN~ ______________ ~UTPU~ .J I 
L __ r ______ [ _____ J _________ J ___ ~ __ ~ 

J078W4 

12 C7 7 C7 13 C7 12 C8 

C18 
20 

LBIBR 

5 

Ci8 
20 

LBIBR 

3 

AlC 
PRESSURE 

SIGNAL 

C818 
20 

LB/OR 

3 

C8i8 
20 

LB/OR 

2 

AlC 
PRESSURE 

5 VOLT 
SUPPLY 

C918 
20 

BKILB 

C9i8 
20 

C130 

" BKILB 

AlC 
PRESSURE 
GROUND 

TRANSDUCER-AIC 
PRESSURE 

C123 
12 

LBJWr 

2 

~
MOTOR. 

CONDENSER' 
M FAN ' 

_ (GAS) -

1 

Z823 
12 

BKlDG 

... G106 
(8W-15-9) 

DR804206 



DR ------ 8W .. 43.0CCUPANT RESTRAINT SYSTEM ------ 8W .. 43 .. 1 

8W·43 OCCUPANT RESTRAINT SYSTEM 

Component Page Component Page 
Airbag-Driver Squib 1 ................ 8W-43-3 Module-Steering Control .............. 8W-43-3 
Airbag-Driver Squib 2 ................ 8W-43-3 Module-Totally Integrated Power .... 8W-43-2, 4, 5 
Airbag-Passenger Squib ............... 8W-43-3 Seat Belt-Tension Reducer-Driver ....... 8W-43-4 
Airbag-Side Curtain-Left .............. 8W-43-4 Seat Belt-Tensioner-Driver ............. 8W-43-3 
Airbag-Side Curtain-Right ............. 8W-43-4 Seat Belt-Tensioner-Passenger .......... 8W-43-3 
Cluster ............................ 8W-43-4 Sensor-Front Impact-Left .............. 8W-43-5 
Fuse 20 ............................ 8W-43-2 Sensor-Front Impact-Right ............. 8W-43-5 
Fuse 21 ............................ 8W-43-2 Sensor-Seat Track Position-Driver ....... 8W-43-5 
Fuse 39 ............................ 8W-43-4 Sensor-Side Impact-Left 1 ............. 8W-43-4 
G301 .............................. 8W-43-2 Sensor-Side Impact-Right 1 ............ 8W-43-4 
G303 .............................. 8W-43-4 Switch-Passenger Airbag On/Off ......... 8W-43-2 
Module-Occupant Restraint Switch-Seat Belt-Driver ............... 8W-43-4 

Controller .................. 8W-43-2, 3, 4, 5 



8W ·43·2 8W-43 OCCUPANT RESTRAINT SYSTEM 

I BATT AO I (8W-13-7) 

i--r~--------------l~~~ 
r ~ - - - - - - - - - -, ELECTRONICS I INTEGRATED I I B(+) I I POWER 

I I FUSED FUSED I I (8W-13-3) 
I I IGNITION IGNITION I I (BW·13-4) 

I I SWITCH SWITCH I I 
OUTPUT OUTPUT 

I L (RUN) (RUN-START) I I 
I 1---------1--:---1 I 

: If FUSE @ FUSE : 
r ~ ~ I 

10A 10A 

~ __ LS
:3-18) ______ J~:3-18) ___ J 

5ICS 

F100 
20 

PKIVT 

56 1 

4lC8 

F201 
20 

PKIOR 

67 t _______ , C219 

F201 
20 

PKiOR 

I 
• ------. 5222 I I (SW·13·18) 

Fi00 F201 F201 
m ~ ~ 

PKIVT PK/OR PKiOR 

I I 4J 

I ~ I 

SWITCH-
PASSENGER 

l 7 AIRBAG 
ON/OfF 

12 r --------'~r220 ~3r'-2~1 ----..,~ 

J07SW4 

F100 F201 G104 R104 R106 
m m m ~ m 

PKIVT PKIOR VT/GY lBIlG LGIlB 

1s1c2 171c2 slc1 71c1 alc1 r fuSED - - - - - - - - FUSED - - - PASSENGER - - -PASSENGER - - PASSENGER l MODULE· 

I IGNITION IGNITION AIRBAG AIRBAG MUX AIRBAG MUX J ~~;~:~ 
SWITCH SWITCH INDICATOR SWITCH SWITCH CONTROLLER 

I OUTPUT OUTPUT DRIVER RETURN SENSE / 
I (RUN) (RUN-START) ( 

L __________________________ ~~~~ 

2°lC2 
Z104 

18 
BKlLG 

I 
... G301 

(SW-15-19) 

DR 

DR804302 



DR 

DR804303 

8W-43 OCCUPANT RESTRAINT SYSTEM 8W·43·3 

...----------------------, AIRBAG· 

PASSENGER 
SQUIB 1 
UNE2 

PASSENGER 
SQUIB 1 
LINE 1 

PASSENGER 
SQUIB 2 
LINE 1 

PASSENGER 
PASSENGER SQUIB 

SQUIB 2 
LINE 2 

DRIVER 
SEAT BELT 
TENSIONER 

LINE 2 

DRIVER 
SEAT BELT 
TENSIONER 

LINE 1 

2J TWmED 1J 
~PAlt'i 

R44 R42 R64 R62 R53 R55 
20 20 20 20 20 20 

LBIOR LBlBR LBIWT lBNT LGNL LGJDG 

191 Cl 201 Ct 231 C1 241 C1 91 C2 101C2 

SEAT BELT" 
TENSIONER· 
DRNER 

'PASSENGER - PASSENGER - PASSENGER - PASSENGER - - - - - - DRIVER - - DRiVER '\MOCODUCUPLEANT" 
\ SQUIB 1 SQUIB 1 SQUIB 2 SQUIB 2 SEAT BELT SEAT BELT 
J LINE 2 LINE 1 LINE 1 LINE 2 TENSIONER TENSIONER J:=~ER 

/ UNE2 UNE1 / 

PASSENGER PASSENGER 
I SEAT BELT SEAT BELT DRIVER DRIVER DRIVER DRIVER! 
\ TENSIONER TENSIONER SQUIB 2 SQUIB 2 SQUIB 1 SQUIB 1 \ 
~ ..!:!.NU ___ L~2 ________ l~!... _ ..J.INE2 ___ ..!:!N~ __ ~EJ......l 

11lC2 121C2 21lC1 22lC1 18lC1 17lC1 

R56 R54 R61 R63 R45 R43 
20 20 20 20 20 20 

lBJDG L8NL LGNT LGJWT LGJOR LGlBR 

TWISTED 
PAIR 

/ ~ 1 ~~E~ I ~~D I 
1 C4¥ 2t 4t ')C4 

r--r------~----------+--------r~MODULE. 

PASSENGER 
SEAT BELT 
TENSIONER 

LINE 1 

2 

PASSENGER 
SEAT BELT 
TENSIONER 

LINE 2 

SEAT BELT· 
TENSIONER· 
PASSENGER 

R61 R63 
20 20 

lGNT LGIWT 

DRIVER 
SQUIB 2 
LINE 1 

TWISTED 
PAIR 

2 

DRIVER 
SQUIB 2 
UNE2 

R45 R43 
20 20 

LG/OR LGJLB 

2r~i 
DRIVER 
SQUIB 1 
LINE 2 

DRIVER 
SQUIB 1 
LINE 1 

A1RBAG· 
DRIVER 
SQUIB 2 

STEERING 
CONTROL 

AJRBAG· 
DRIVER 
SQUB1 

J078W-4 



8W ·43·4 8W-43 OCCUPANT RESTRAINT SYSTEM 
SIDE AIRBAGS 

I BAn AO I (8W-13-7) 

r - - - - - - - -r:- - - - - ,MODULE-.r=--: TOTALLY 
I 1-- I ELECTRONICS I INTEGRATED I B(+) I POWER 

I FUSE I IGNITION I I (8W-13-4) ~ 
I FUSED I (8W-13-3) 

I 39 SWITCH I 
10A I OUTPUT I .....----------, 

I 1 (8W-13-24) L(RUN-ACC) I I I __ ---1 I 
L _____________ ..J 

5r 
F983 

20 
PKlYL 

28 t e219 

F9B3 
20 

PKlYL 

LEFT 
SIDE 

IMPACT 
SENSOR 1 

SIGNAL 

R13 R15 R14 R16 
20 20 20 20 

LGrrN LG/BR TN/LG BRlLG 

30J C2 29J C2 271 C2 28J C2 

DR 

23 t C220 

F983 

r LEFT- - - LEFT - - RIGHT - - RIGHT - """'I, MODULE-
) SIDE SIDE SIDE SIDE) OCCUPANT 

20 
PKNL 

11 
FUSED 

IGNITION 
SWITCH 
OUTPUT 

(RUN·ACC) 

SEAT BELT 
SWITCH 
SENSE 

2l 

SEAT 
BELT· 
TENSION 
REDUCER· 
DRIVER 
(STANDARD CAB) 

2 

UJ
SWITCH. 
SEAT 
BELT· 

• DRIVER 

11 
RS7 Z917 
20 20 

LG/GY BK 

4 1- - - -! C311 
'( 11 '( 

R57 R57 Z917 
20 
BK 

20 20 
LGIGY LGIGY 

I I 
• --------. 8322 
I 

R57 
20 

LGJGY 

16 t C220 

R57 
20 

LGJGY 

20J C3 
r DRIVER -, CLUSTER 

I SEAT BElT I (8W-4()..4) 

I SWITCH I 
SENSE L __ ...J 

J076W-4 

I 
• 5311 

Z917 
18 
BK 

(8W-15-21) 

.... G303 

(8W-15-21) 

IMPACT IMPACT IMPACT IMPACT RESTRAINT 
/ SENSOR 1 SENSOR 1 SENSOR 1 SENSOR 1 / CONTROLLER 

SIGNAL GROUND SIGNAL GROUND 

LEFT LEFT RIGHT RIGHT 
CURTAIN CURTAIN CURTAIN CURTAIN 

\, SQUIB 1 SQUIB 1 SQUIB 1 SQUIB 1 
"I.- LINE 1- __ ~E2.. __ ~E2.. __ .1.IN!.,:! _ ~ 
!;,l 14l C2 IiOl 131 C2 !;,l 161 C2 IiOl 1S Y C2 

IiOlIiOl 3 IiOlIiOl 4 !;,l!;,l 1 IiOlIiOl 2 I 
R3 R1 R2 R4 
20 20 20 20 

LB/OR LBMIT WT/LB OR/LB 

lEFT 
CURTAIN 
SQUIB 1 
LINE 1 

TWISTED 
PAIR 

2 

LEFT 
CURTAIN 
SQUIB 1 
LINE 2 

!;,l HEATED SEATS 

2 

RIGHT 
CURTAIN 
SQUIB 1 
LINE 2 

AIRBAG-

TWISTED 
PAIR 

SIDE CURTAIN· 
LEFT 

IiOlIiOl EXCEPT HEATED SEATS 

RIGHT 
CURTAIN 
SQUIB 1 
LINE 1 

AIRBAG· 
SIDE CURTAIN· 
RIGHT 

DR804304 



DR 

DR804305 

8W-43 OCCUPANT RESTRAINT SYSTEM 8W ·43·5 

I BATT AD I (8W-13-7) r--E - - - - - - - - - -'MODUlE
TOTALLY 

I r - - - - -, ELECTRONICS I INTEGRATED I B(+) I POWER 
I I (8W-13-3) 

I I CAN B CAN B I I (8W-13-4) 
I ~US(+) ____ BUS (-u I 
L_L ____ l _____ .J 

31C6 

D55 
20 

WT/OR 

37~ 
055 
20 

WT/OR 

I 

111 C6 

D54 
20 
WT 

~a19 
D54 
20 
WT 

I 
• 8211 • 5213 I (8W-18-3) I (8W-18-4) 

D55 D54 
20 20 

WT/OR WT 

I I 
• 8215 • 5217 I (8W-18-3) I (BW-18-4) 

DRIVER 
SEAT 

POSITION 
SENSOR 
VOLTAGE 

21 
R263 

20 
LB/GY 

DRIVER 
SEAT 

POSITION 
SENSOR 

DATA 

11 
R251 

20 
LBITN 

10 ~ - - - i e311 

D55 D54 R263 R261 
20 20 20 20 

WT/OR WT LBNT LBIWT 

3t C1 4J C1 26t C2 2St C2 

SENSOR-
SEAT 
TRACK 
POSITION-
DRIVER 

r CANB- - - -CANB- - - - - - - - - - - - - DRIVER- - - -DRiVER , MODULE· 
! BUS (+) BUS (-) SEAT SEAT I OCCUPANT 
, RESTRAINT 

'

I POSITION POSITrON I CONTROLLER 
SENSOR SENSOR 
VOLTAGE DATA I 

I 
LEFT LEFT RIGHT RIGHT I 

\ FRONT FRONT FRONT FRONT I 
IMPACT IMPACT IMPACT IMPACT 

\ SENSOR SENSOR SENSOR SENSOR I 
\... GROUND ___ 21~L _____________ ~R~~ ___ SIGNA!:...J 

91 C1 10 l C1 111 C1 121 C1 

R81 R79 R82 Reo 
w w w ~ 

LBIWT LBNT WTILB \lT/LB 

681- - - - -!- - - - - - - - - - - - -!- - - - -! C219 T ~T ny ny 
R81 R79 R82 Rao 
w w ~ W 

LBIWT LBNT WT/LB \IT/LB 

11 2t 1t 2t 

LEFT 
FRONT 
IMPACT 
SENSOR 
GROUND 

LEFT 
FRONT 
IMPACT 
SENSOR 
SIGNAL 

SENSOR
FRONT 
IMPACT· 
LEFT 

RIGHT 
FRONT 
IMPACT 
SENSOR 
GROUND 

RIGHT 
FRONT 
IMPACT 
SENSOR 
SIGNAL 

SENSOR
FRONT 
IMPACT. 
RIGHT 

J078W4 





DR -------- 8W-44 INTERIOR LlGH"rlNG -------- 8W . 44 - 1 

8W·44 INTERIOR LIGHTING 

Component Page Component Page 
Cluster ........................ 8W-44-2, 3, 4 Lamp-Vanity-Left .................... 8W-44-2 
Fuse 11 ............................ 8W-44-3 Lamp-Vanity-Right ................... 8W-44-2 
Fuse 16 ............................ 8W-44-3 Latch-Door-Driver ................... 8W-44-4 
G 104 .............................. 8W-44-3 Latch-Door-Left Rear ................. 8W-44-4 
G203 ............................ 8W-44-2, 3 Latch-Door-Passenger ................. 8W-44-4 
G302 .............................. 8W-44-3 Latch-Door-Right Rear ................ 8W-44-4 
Lamp-Center Bezel ................... 8W-44-3 Module-Totally Integrated Power ........ 8W-44-3 
Lamp-Center Console ................. 8W-44-3 MotorlModule-Sunroof ................ 8W-44-2 
Lamp-Dome-Rear .................... 8W-44-2 Switch-Disconnecting Stabilizer Bar ..... 8W-44-4 
Lamp-Glove Box ..................... 8W-44-3 Switch-ESP ........................ 8W-44-4 
Lamp-High Mounted Stop/Cargo ........ 8W-44-2 Switch-Exhaust Brake ................ 8W-44-4 
Lamp-Reading-Front ................. 8W-44-2 Switch-Tire Pressure Monitor ........... 8W-44-4 
Lamp-Underhood .................... 8W-44-3 Switch-Transfer Case Selector .......... 8W-44-4 



8W ·44·2 8W-44 INTERIOR L1GHTING DR 

J078W-4 

r - - - - - - - - - -- -- - - - ~ -- - - - - -lCLUSTER 

I READING COURTESY CARGO I (6W-4Q-8) 
LAMPS LAMPS LAMP L ~I~ _______ DRIVE~ ___________ ~~J 

15 C1 21l C1 18l C1 

M20 L14 
~ ~ 
~B M~ 

gl---------- --1C201 

LIGHT l EXCEPT LIGHT 71 
PACKAGE A PACKAGE 

" I 
.---~I-------. S301 

L14 
20 

WTJRD 
M268 

20 
YUGY 

12f~ 
M288 

20 
YUGY 

EXCEPT I 
LIGHT LIGHT 

PA9KAGE A PAC~GE 

I 

I 
M~ 
20 

YULB 
I 

v 

2.1. 

I ~) 
1'( 
M288 

20 
YUGY 

I 

M~ 
20 

YULB 
I 

.-------• .S344 

M20 
20 

YUlB 

I 
M268 

20 
YUGY 

I 

.";;";;11. cl 
C»() ()C» 3 

'-----v------" 
gggg Ai 

C»()oC» 1 

()C»C»C» 21 
gggg B 

Z964 
20 
BK 
I 

LAMp· 
READiNG· 
FRONT 

I 
M2B8 

20 
YUGY 

J (3) LAMp· 
VANITV· 

B LEFT 

Z964 
20 
BK 
I 

I 
M288 

20 
YUGY 

A Q9LAMP. 
VANITY· 

81 NOm 

Z964 
20 
BK 
I . ------------• • 

I 
Z964 
14 
BK 

4 t C201 

Z964 
18 
BK 
I 

... G203 

(8W-15-17) 
1iiI1iiI1iiI1iiI SUNROOF 

C» C» C» 0 EXCEPT SUNROOF 

1 
=. lUMP. 

3 

Z964 
20 
BK 
I 

J rF-i ,LAMP. 
HIGH 

I t<:./\ I MOUNTED 

1(3) \6f I~:o 
I L-.r I (8W·51·7) 

L.l __ .J 
2 

r - -, MOTORI 

I I 
MODULE· 
SUNROOf 

~ROUN!:J (8W-64-2) 

6'( 
2964 
14 
BK 

5 ! C:WO 
l 

Z964 Z964 
20 14 
BK BK 

I I • -----. --. S310 
(8W-15-17) 

OR804402 



DR -------------------- 8W-44 ·INTERrOR LIGHTING -------- '8W·44· 3 

r -'-1 ClUSTER 

I GLOVE BOX I (8W-4Q..8) 

L~!'J 
17T C1 

EXCEPT 

~ 
I 

M228 
20 

YULB 

I 
.-------------. S201 I I (3W-46-8) 

M288 ~ 
20 e ----e S360 

YW I 
1 

(8W-15-19) 

171~8 ! 
2 f C319 M288 

20 
YUlB 

12 ~ call· . 

M288 
18 

YULB 

5 ~ ~19 
M288 

18 
YLJL8 

J 
o 
1 

2939 
18 
BK 

LAMP
CENTER 
CONSOLE 

2939 
14 
BK 
I 
e5364 

(8W-1&-20) 

LIGHT HEAVY 

~ 
I I 

1939 2939 
12 14 
8K BK 

I I 
~ 

1 f C311 

Z939 
12 
BK 

I EXCEPT 
~SE /'. BAS~ 

! S317 

I (8W-15-~~) 
2939 
:,12 

BK 

I 

M228 
20 

YW 

2 

o 
1 

LAMP
GLOVE , 
BOX 

I BAn AO I (8W-13-7) r- ----------lMODULE-
, TOTALLY 

I I INTEGRATED 

I 
r B(+) l ELECTRONICS f POWER 

I I (8W-13-3) 
I I r:~ I 1,{8W-13-4) 

I LFEED J l 
I T-... I 
I r- I 

I @ FUSE @ FUSE I 
I 16 11 I 
I 15A 20A!' 

L _l (8W-~1~ ___ I {8W-~10':" J 
1°IC9 

1.70 
20 

WTIGY 

I 
e S108 I (8W-50-4) 

1.,70 
20 

,WTIGY 

19 1 C219 

L70 
20 

WT/GY 

I 
e S241 I (8W-50-6) 

~ 

I 
L70 
20 

WTfGY 

J~. 
Q9CENTER 21-

5lC9 
A114 
1~ 

GY/RD 

I 
e 5145 I (8W-13-10) 

A114 
18 

GY/RD 

2f ~~ 
At14 
'18 

GYIRD 

'~l 
LAMP
UNDERHOOO 

~ 

I 
2328 2923 Z470 

20 • 

.... 0002 
(8W.15-20) 

20 20 
BKnN BK 

I I 
.... --------------.... G~3 

(8W-15-18) 

BKJLB 
I ' 

... G104 
(8W-15-4), 

J078W-4 



8W ·44·4 8W-44INTERIOR LIGHTING --------- DR 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - , CLUSTER 

I DRIVER LEFT PASSENGER RIGHT I (8W-40-6) 

I ~ ~ ~ ~ I 
PANEL AJAR DOOR AJAR AJAR DOOR AJAR 

I LAMPS SWITCH SWITCH SWITCH SWITCH I 
L~~ __ ~~ _____ J~~ _______ ~~ _____ ~~~~ 

J078W-4 

20 T C1 1J C3 2J C3 41 C3 3T C3 

E11 G75 Gn G74 G16 
20 20 20 20 20 

ORIOB VT VT/GY VTIWT VT/YL 

1 61 1 61 
5I ------lcm 1r------1 C3H 

20 20 
VT VT/GY 

1fc~ 2fc* 
G75 
20 
vr 

1 

rDRiVeRl LATCH-

I DOOR I:R 
AJAR 

I SWITCH I (8W-39-5) 

LS~E..J 

Gn 
20 

VTIGV 

11 r LEFT -, LATCH· 

I REAR I DOOR· 
LEFT 

1 = IREAI 
I SWITCH I (8W-39-5) 

SENSE 
L_...J 

G74 
20 

vrlWT 

1f ~1 
G74 G76 
20 20 

vrrwr vrlGY 

1 
rpASs'ENGERI LATCH· 

I DOOR I :ENGER 

I AJAR I 
SWITCH (8W-39-4) 

I SENSE I 
,- __ ...J 

11 
.... RiGHT ' LATCH. 
I REAR I DOOR· 

I DOOR AJAR I RIGHT 
SWITCH REAR 

I SENSE I (8W-39-4) 
L. __ ..J 

e--------e-------e-----e -------e 8234 

I I I I I 
E11 E11 E11 E11 E11 
20 20 20 20 20 

ORIOB ORIOB ORma O~DB ORIOB 

9 t C219 

E11 
20 

ORIOB 

13 t cm 
E11 
20 

ORIDB 

111 
rpANeLI SWITCH· 
I LAMPS I DtSCONNECTlNG 
I DRIVER I ~BILIZER 
L _ ....J (POWER WAGON) 

(SW-31·11) 

2 
rpANEll SWITCH· 
I LAMPS ,EXHAUST 

BRAKE 
I DRIVER I (1.7l DIESEL) 
L _ ....J (8W-30-37) 

2 
rpANELI SWITCH· 

I I TIRE 
LAMPS PRESSURE 

I DRIVER I MONITOR 

L _ ....J (8W..s6-2) 

-4 
rpANeLI SWITCH· 
I LAMPS I TRANSFER 

CASE I DRIVER I SELECTOR 
L _ ....J(ETC) 

(8W-31-18) 

2 
rpANeLI swrrCH-ESP 
I LAMPS I (8W$5) 
I DRIVER I 
L_....J 

DR804404 



DR -------- 8W-47 AUDIONIDEO SYSTEM -------- 8W - 47 .. 1 

8W·47 AUDIONIDEO SYSTEM 

Component Page Component Page 
Amplifier-Radio ................. 8W-47-4, 5, 9 Receiver-Satellite ................ 8W-47-2, 7, 9 
Cluster ............................ 8W-47-8 Speaker-Instrument Panel-Center ....... 8W-47-4 
Fuse 11 .......................... 8W-47-2, 7 Speaker-Instrument Panel-Left ......... 8W-47-4 
Fuse 36 ............................ 8W-47-5 Speaker-Instrument Panel-Right ........ 8W-47-4 
G201 .............................. 8W-47-B Speaker-Left Front Door ............. BW-47-3, 6 
G202 .......................... 8W-47-2, 5, 7 Speaker-Left Rear ................ 8W-47-3, 5, 6 
Media System-MonitorlDvd .......... BW-47-7, 9 Speaker-Right Front Door ........... 8W-47-3, 6 
Module-Hands Free ................ 8W-4 7 -2, 9 Speaker-Right Rear .............. 8W-47-3, 5, 6 
Module-Steering Control .............. BW-47-B Switch-Remote Radio-Left ............. 8W-47-8 
Module-Totally Integrated Power .. 8W-47-2, 5, 7, 9 Switch-Remote Radio-Right ............ BW-47-8 
Radio ..................... 8W-47-2, 3, 4, 7, 9 



8W· 47·2 8W-47 AUDIONIDEO SYSTEM 

I BAn AO I (8W-13-7) 

TOTALLY 
r F- -,MODULE-

I I INTEGRATED 

I @ FUSE I ~~:3) 

r - - - - - - - - - - ,MODULE· 

I I HANDS 
LEFT COMMON RIGHT FREE 

I AUDIO AUDIO AUDIO I (8W-55-2) 
LEU.!.U~ __ ~T~ __ -.9U.!U~ 

8 10l 9 

I 11 I (8W-13-4) 
20A 

I 1 (8W-13-10) I 
L ___ ..J 

5r 
A114 
18 

GY/RD 

EXCEPT 

~ 
I 
• S145 I (8W-13-10) 

~ 
I 

A114 
18 

GY/RD 

26 t C219 

X795 A114 A114 
20 18 18 
DG GY/RD GYJRD 

I I I 
.~ ..~ 

I I I (8W-13-16) 

X716 X795 X776 A 114 A 114 
20 20 20 18 18 

GYITN DG TN/GY GY/RD GY/RD 

~~~ 41 C1 I'!"I~I'!"I 171 C1 I'!"I~~ 161 C1 11 C1 121 C1 

r LEFT - - cOMMON - - RiGHT - - - - - - -FUSED- - - - FUSED -\ RADIO 

I AUDIO AUDIO AUDIO B(+) B(+) 

I OUTPUT OUTPUT OUTPUT 
.I 

I L _________________ ~~~ ___ ~~~ 

11l C1 22l C1 

EXCEPT 
HANDS HANDS 

~ 
I 
• 5235 

I (8W-13-16) 

A114 
18 

GY/RD 

I 
~ 

6t 
\" FUSED -"I RECEIVER-

B(+) ;' SATELLITE 
j / 

I: 

\_ ~O~..i 
4 

Z514 Z515 Z960 
18 18 18 

BK/LG BK BK 

I I I 
..... -----... -------... G202 

(8W-1S-16) 

I'!"II'!"II'!"I HANDS FREE 

DR 

J078W-4 DR804702 



DR 

DR804703 

8W-47 AUDIONIDEO SYSTEM 
BASE/STANDARD CAB 

3 lIn ~:~KER. UJJ REAR 

rIll :r:rKER
• lIlJ REAR 

3T 11 
X205 X295 X296 )(206 

18 18 lB 18 
GY/LG GY/DG DG/GY DG/LG 

10 1- - - - - J C220 I 21 
15 1- - - - - J C308 I 141 

X205 X295 X296 )(206 
18 18 18 18 

GY/LG GY/DG DG/GY DG/LG 

181 C1 191 C1 201 C1 211 C1 
r -LEFT - - - - LEFT - - - - - - RIGHT - - - - RiGHT - "'\ RADIO 

) REAR REAR REAR REAR) 
I SPEAKER (+) SPEAKER (-) SPEAKER (-) SPEAKER (+) I 

I 
LEFT LEFT RIGHT RIGHT \ 

FRONT FRONT FRONT FRONT 
\ DOOR DOOR DOOR DOOR \ 
\_ SPEAKERH. ___ S~~ tl. _____ SPEAKER tL ___ S~K~ (:L j 

9 T C1 10 T C1 71 C1 BT C1 

X155 X153 Xl54 X156 
18 18 18 18 

DG/LB DG/YL GYlYl GY/LB 

1 41 1 111 7

1 
___ -, C220 12

1 
____ , C308 

X155 X153 
18 18 

DG/LB DG/yL 

51 41c304 ,----1 
X155 
18 

DG/LB 

X153 
18 

DG/yL 

3J 
LEFT 
FRONT 
DOOR ~
SPEAKER-

1 

X154 X156 
18 18 

GYIYL GY/LB 

1 51 4,----1 c301 

X154 
18 

GY/YL 

X156 
18 

GY/LB 

lJ 
RIGHT 
FRONT 
DOOR ~ 
SPEAKER-

3 

8W -47·3 

J078W-4 



8W ·47·4 8W-47 AUDIONIDEO SYSTEM 
PREMIUM EXCEPT HANDS FREE CAPABLE 

r -,- - - - - - - - - - - - - -lRADlO 

) LEFT lEFT RIGHT RIGHT) 
(REAR REAR REAR REAR r 

\..S!.~Rtl_~RJi _SP~R.a _S!..EAK..!R(+) ~ 181 Cl 191 Cl WI Cl 211 Cl 
X51 X57 X58 X52 
20 20 20 20 

OGIOB OGiOR GYIOR GYIDB 

JC1 1sL 19L aL 

DR 

r - - - - - - - - - - - - - LEFT - - - LEFT - - - RIGHT - -RiGHT - - - - - - - - l::::IER-

I REAR REAR REAR REAR 1 
I SPEAKER (+) SPEAKER (-) SPEAKER (-) SPEAKER (+) J 

I RIGHT RIGHT LEFT LEFT RIGHT RIGHT CENTER CENTER LEFT LEFT / 
I FRONT FRONT FRONT FRONT INSTRUMENT INSTRUMENT INSTRUMENT INSTRUMENT INSTRUMENT INSTRUMENT I 

DOOR DOOR DOOR DOOR PANEL PANEL PANEL PANEL PANEL PANEL 
I SPEAKER SPEAKER SPEAKER SPEAKER SPEAKER SPEAKER SPEAKER SPEAKER SPEAKER SPEAKER \ 
L .1:) __ ...1-) ___ (-L __ (1. __ Ji ___ (+) ___ (+) ___ Ji ___ Ji ___ (+) _ ..l 

2r2 slC2 71C2 11C2 llr 2r 3r 12r lOr lr 
X154 X156 

18 18 
GYIYL GYILB 

X155 
18 

DGlLB 

X153 
18 

DGIYL 

X298 X208 X200 X290 X299 
18 18 18 18 18 

GY/LG GYJOG GYJBR GY/OR GYIYL 

X209 
18 

GYIOR 

J 121 JC308 J Jc~o r-l r-l 
X154 

18 
GYIYL 

X156 
18 

GYILB 

X155 
18 

DGILB 

X153 
18 

DGlYL ffil 
SPEAKER· 
INSTRUMENT 
PANEL· 
LEFT 

2 

~ t ~ 
TO 

C301 
(8W47-6) 

J078W4 

TO 
C301 

(8W47-6) 

TO 
C3(M 

(8W47-6) 

TO 
C3(M 

(8W47-6) 

ffil
1 SPEAKER

INSTRUMENT 
PANEL· 
RIGHT 

2 

SPEAKER· 
INSTRUMENT 
PANEL· 
CENTER 

DR804704 



DR ------------------- 8W-47 AUDIONIDEO SYSTEM ------
PREMIUM 

8W·47 ·5 

I BATT AI I (8Wa 13-1) 

r ~ - - -, MODULE· 

I 1.. - I TOTAUY 

@ 
INTEGRATED 

I FUSE I POWER 
I 36 I (8W-13-3) 

25A (8W-13-4) 

I j (8W-13-23) I L ___ ..1 

9lC3 

A116 
16 

YURD 

49 ~ cm 

A116 
16 

YURD 

I 
.-------. 8221 II (8W-I3-23) 

A116 A116 
16 16 

YURD YURD 

131 C1 41 C1 
\ FUSED - - - - -- FusED - - - - - - - - - - - - - - - - - - - - - - - \:~~FIER. 

/ ~ BM / 

f I 
LEFT LEFT RIGHT RIGHT 

\ REAR REAR REAR REAR \ 
~P~R (-L ____ s~~ (1. ____ S!-~R II ____ S!!A~ tL __ ..2R~N.!!. _ ~OU.!!.D .J 

91 C2 31 C2 121 C2 41 C2 9 Cl 20 Cl 

X295 X205 X296 X206 
18 18 18 18 

GYJDG GYILG DGiGY DGlLG 

1 1011 141 21 _ - - --1 C22e 15,_ - -- -1 em 

X295 
18 

GYJDG 

STD I QUAD 

~ 

~ 
TO 

SPEAKER· 
LEFT 
REAR 

(8W47-6) 

DR804705 

~ 
TO 

C306 
(8W-47-6) 

X205 
18 

GYILG 

QUAD I STD 

~ 

~ 
TO 

C306 
(8W-47-6) 

~ 
TO 

SPEAKER· 
LEFT 
REAR 

(8W-47-6) 

X296 
18 

DGiGY 

STD I QUAD 

~ 

~ 
TO 

SPEAKER· 
RIGHT 
REAR 

(8W-47-6) 

~ 
TO 

C320 
(8W-47-6) 

X206 
18 

DGlLG 

QUAD STD I 
~ 

~ 
TO 

C320 
(8W-47-6) 

~ 
TO 

SPEAKER· 
RIGHT 
REAR 

(8W-47-6) 

2907 Z513 
18 18 
BK BK 

---.&.G202 

(8W-15-16) 

J078W-4 



8W ·47·6 

FROM 
cm 

(8W-47-5) 

E 

)(295 

18 
GY!OG 

I 
v 

STOCAB 

J018W-4 

8W-47 AUDIONIDEOSYS:f!M .--------
PREMIUM 

FROM 
C220 

(aW-41 ... ) 

r 
FROM 
C220 

(aW-47-4) 

1 
X155 X153 
18 18 

OGILB DGlYL 

1 41 5r--1 C304 

X155 
18 

OGILB 

FROM 
C220 

(8W-47·5) 

'f 
X295 

18 
GYJDG 

8t-
X295 

18 
GY/DG 

I 
aUADCABJ 
MEGA CAB 

X153 
18 

DGlYL 

31 

FROM 
C220 

(8W-47·5) 

T 
X205 

18 
GYIlG 

SPEAKER· 
LEFT 
FRONT 
DOOR 

FROM 
C220 

(8W-47·5) 

H 

9 1 C306 , 
X205 X205 

18 18 
GYIlG GYIlG 

I I , 
v 

~~1 
STOCAB 

MEGA CAB 

1 

[fJ]~U~-LEFT 
REAR 

3 

FROM 
C308 

(8W-47-5) 

X296 
18 

DGlGY 

I 
" v 

sroCAB 

FROM 
C308 

(8W-47"') 

T 
FROM 
C30t 

(8W-47-4) 

T 
X154 X156 

18 18 
GYIYL GYILB 

1 51 4r--1 C301 

X154 
18 

GYIYL 

FROM 
C308 

(8W-47·5) 

r 
X296 

18 
OGiGY 

FROM 
C308 

(8W47-5)" 

T 
X206 

18 
OG/lG 

1 91 
8 r- --', C320 

X296 X206 
18 18 

GYIDG GY/lG 

I I 
V 

aUAOCABI ~~~~ 1 MEGA CAB MEGA CAB 

1 

FROM 
C308 

(ffW-47·S) 

M 

X206 
18 

OGIlG 

I 
J 

STOCAB 

. [fJ]~~R-RIGHT 
REAR 

3 

DR 

DR804706 



DR 8W-47 AUDIONIDEO SYSTEM ------- 8W·47 ·7 

I BAn AI I (8W-13-7) 

r F - - -, MODULE· 
TOTALLY 

I I INTEGRATED 

f FUSE '=:3) 
I 11 I (8W-13-4) 

- - - - - - - - - - - ,RECEIVER. 

2M 
I 1 (8W-13-10) I L ___ ...1 

J AUDIO AUDIO AUDIO J SAteLLITE 
{SIGNAL SIGNAL SIGNAL .(. 
'-R!:!'l jj _ _ CO'!!.O~ __ L~ i!:l ...1 

5fet 
A114 

18 
GY/RO 

7 Sf 1 

)(917 
20 
DG 

I I EXCEPT 

~ISE '" 78141 
I (8W·13-10) 

'----v-----' 

.5233 

I 
Xi6 ) )(917 
2020 

OGIYL DG 

X17 
20 

DG/OR 

I 
A114 

18 
GYIRD 

26 t C219 
A114 

18 
GYIRD 

I 
• 52G4 
I (8W·13-i6) 

A114 
18 

GYIRD 

2 t C201 

A114 
18 

GY/RD 
I 
• 5355 

I (8W·i3-i6) 
A114 
is 

GY/RD 

61 

11C2 21c2 alC2 
r - - - - - - - AUDiO - - -AUOio- - - AuDiO - - - - - - - - - -, RADIO 
) SIGNAL SIGNAL SIGNAL I 

I RIGHT (+) COMMON LEFT (+) I 

\ SOARS AUX I 
\ RIGHT RIGHT AUDIO AUDIO LEFT LEFT I 
'- AJ!>I~U~ _A~O AUX ___ !!.T~ _____ ,!!U~ __ ~O~A~ _ ~U!!>~...J 

4 C2 10 C2 Sf C2 7f C2 a C2 9 C2 

X9i6 
20 

GY/OR 

I 
.--.8221 

I I 
X,510 X522 Z30 X9i6 
m m m 20 

OGllB GYJDB BK GY/OR 

1---+-+--1--
6f af 12 N~T 2f 

XS10 
20 

DGIlB 

11 

)(522 

20 
GY/DB 

91 

USED X916 
20 

GY/OR 

21 

X910 
18 

GYJDG 

I 
.--. 5229 

I I 
230 X910 
18 18 
BK GYJDG 

-!---!-
11 v 7 y 

NOT I 
USED X910 

20 
GYJDG 

81 

X511 X,521 
18 18 

GYIlG GYIlB 

- -l- - - -! C221 3f 4T 
X,511 
20 

GYIlG 

71 
r FUSED - - - RIGHT - - RiGHT - - - SOARs - - - - - AUX - - -lEFT - - - LeFT- .., MEDIA 

) B(+) AUDIO AUX AUDIO AUX AUDIO AUDIO AUDIO AUX AUDIO AUX ) ::~~VD 
( ReTURN RETURN ( (PREMIUM, 

~-------------------------~~~----~ 

DR804707 

121' 

2951 
18 
BK 

1 t C221 

2957 
18 
BK 
I 

JL G202 

(8W-15-16) 
J078W-4 



8W ·47·8 

J078W-4 

~--~------~~ 

G902 
22 

WTIBR 

I 

)(20 

22 
GYIWT 

8W-47 AUDIONIDEO SYSTEM 
PREMIUM 

SWITCH· 
REMOTE 
RADIO
LEFT 
1 PRESET 
2 SEEK DOWN 
3SEEK UP 

)(20 

22 
GYIWT 

" 

¥ 12 '" 1 

G902 
22 

WTIBR 

2' C2 ~ C2 

SWlTCH
REMOTE 
RADIO· 
RIGHT 
1 VOLUME UP 
2 VOLUME DOWN 

r!-----! -, MODULE. J J STEERING 
CONTROL 

I / 
\ \ L _____ ..oJ. 

2r 1r 
)(20 

20 
GY/WT 

J~ r RADIO I CLUSTER 

I CONTROL I (8W-40-9) 
MUX 

L_.J 

Z909 
20 
8K 

.a. G201 

(8W-15-15) 

DR 

DR80470B 



DR 8W-47 AUDIONIDEO SYSTEM 

I BAn At I (8W-1l-7) 

r E -------l MODULE-
TOTALLY 

I r - - - - l ELECTRONICS I INTEGRATED 

r------,MEDIA 
SYSTEM. 

/ CAN B CAN 8 / MONITORIDVD 
I B(+) I POWER 

I I (8W-13-3) I CAN B CAN B I (8W-13-4) 
I L8US(+L _ ~USHJ I L_J ___ I-- ___ J 

,--BUS (+L __ .1lU!{.) ~ 

1°l 11l 
055 054 
20 20 

WT/OR WT 

I I 
• 5349 • 5350 3r llr 
I (SW-18-3) I (8W-18-4) 

055 054 055 054 
20 20 20 20 

WT/OR WT WTIOR wr 

37 ~ __ 34~ C2l9 1 101 11 1- - -1 C201 

D55 054 055 054 
20 
wr 

20 20 ~ 
WTIOR WT WT/OR 

I I I .---~I__--------------. S211 
(8W-18-3) 

.-------------------. $213 

I 
055 054 

(8W-18-4) 

20 20 
WT/OR WT 

I !-
j-------I -

• • 

I I • • • 5215 

I I I (8W-18-3) 

055 054 055 054 055 054 055 
20 20 20 20 20 20 20 

WTJOR WT WT/oR WT WT/OR WT WT/OR 

s1c1 slc1 111 

8W ·47·9 

• 8217 
(8W-18-4) 

054 
20 
WT 

121 
r-----,RADIO CANB CAN B r< - - - - - -, RECEIVER. 

CAN B CAN B SATELLITE 
/ BUS (+) BUS (-) I / BUS (+) BUS (-) I (PREMIUM) 

"- ____ ....1 '-- _____ ...J 

6 C1 17 C1 14 4 

r - - - - - .., AMPUFIER· 
CAN B CAN B RADIO 

/ BUS (+) BUS (0) I (PREMIUM, 

r CAN B- -cAN B -, MODULE· 

I BUS(+) BUS(-) I HANDS 
FREE 

'-- _____ ...J L ____ .J (SW-65-2) 

• NOTE: 054, 055 CIRCUITS ARE TWISTED PAIR 
DR804709 J078W-4 





DR ------- 8W·48 REAR WINDOW DEFOGGER ------- 8W - 48 - 1 

8W·48 REAR WINDOW DEFOGGER 

Component Page Component Page 
Backlite-Electric Heated ...... « •••••••• 8W-48-2 G304 .............................. 8W-48-2 
Control-AlC-Heater ................... 8W-48-2 Module-Totally Integrated Power ........ 8W-48-2 



8W -48-2 

J078W-4 

8W48 REAR WINDOW DEFOGGER 

I BATT AO I (SW-ia-7) 

r
l 
-E-----------------------',:~~ 

INTEGRATED 

I r ----------------------lELECTRONICS I POWER 
B(+) (SW-13-3) 

I I ' ." REAR I I (8W·13-4) 

I I D~~~RI I 
I I CAN 8 CAN B " " CONTROL I I 
I L..:

J

BUS (.!..... ---- ....BJUS(+L. - - ---- - - - ---- ---- - - - ---- OUTP1UT --.J I 
L_ ___ ______________ _ ____ ~ 

iiI C6 3J C6 7J C10 

D54 D55 Ci5 
20 20 14 
WT WT/OR OB/WT 

054 055 
20 20 
WT WT/OR 

~~:~ 
• 8213 • S211 I (BW-184) I (BW-18-3) 

054 055 
20 20 
WT WT/OR 

~~!:~ 
• 8217 • S215 I (8W-184) I (8W-18-3) 

054 055 
20 20 
WT WT/OR 

I ~:~ED 1 
J:: ': C1 

r cAN B - - -CAN B -, CONTROL-A/C· 
I BUS (.) BUS (+) I HEATER 

L ________ ..J (8W-42-3) 

T 
Z255 
16 
BK 

I 
... G304 

(8W-15-21) 

DR 

OR804a02 



DR -------- 8W-49 OVERHEAD CONSOLE -------- 8W - 49 - 1 

8W·49 OVERHEAD CONSOLE 

Component Page Component Page 
Fuse 11 ............................ 8W-49-2 Module-Totally Integrated Power ........ 8W-49-2 
GI04 .............................. 8W-49-3 Sensor-Ambient Air Temperature ........ 8W-49-2 
G201 .............................. 8W-49-2 Switch-Adjustable Pedals .............. 8W-49-3 
Module-Anti-Lock Brakes .............. 8W-49-2 Switch-Tire Pressure Monitor ........... 8W-49-3 
Module-Electronic Overhead ........... 8W-49-2 Transponder-Tire Pressure-Left Front .... 8W-49-3 
Module-Sentry Key Remote Entry/wCM .. 8W-49-3 Transponder-Tire Pressure-Right Front ... 8W-49-3 



8W ·49·2 8W-49 OVERHEAD CONSOLE' --------- DR 

I BAn AD I (8W-13-1) ., 

r 1- - - - - -;- - ..... - - - - - -- ..... - - - --- - --- - -- - • MODULE-

I ~ r ] - - - - - - - - - - - - - - - - l ELECTRONICS I :~~';:TED I FUSE B(+) I POWER 
I 11 I I I (8W-13-3) 

2M CAN B CAN B ,MT MT CAN C CAN C ,(8W-13-4) 
I. {8W-13-10) L BU$(t) __ BUStL ..:.. _ SIGNAL _ RETURN ___ BUS(+) ___ ....!3US (-)j . r Lj _____ ~ ___ ~ ___ ~ __ I ____ I ____ J ____ ~ 

'5 Y CO 3 'C6 H C6 8 C5 91 C5 1'( C6 9'f C6 
A 114 EXCEPT 065 064 

18 REMOTE REMOTE 20 20 
, GY~D EXCEPT SJART A STA~T WTIlG WTILB 

~ G~30 I I 
I • S14S 20 I (8W-13-10) VTrrN • S012 • S011 

'-v---' I (8W-18-5) (aW-18-6) 
I 

A114 055 D54 
18 20 20 

GYJRD WT/OR WT 

26 ~~~13-16) - _37

r
l - - 34

1
.1. C219 

EXCEPT 

o/'SE A BAS~ D55 054 
I 20 20 

A 114 WTJOR WT 
18 

GYIRD I I 

G31 
20 

VTIlG 

• • 8235 
I (8W-13-16) 

• S213 
(8W-18-4) 

J078W-4 

A114 055 054 
18 20 20 

GYJRO WT/OR WT 

.l 11 A 10 A 
2t-----~- _ _tC201 

A114 055 D54 
18 20 20 

GYIRO WT/OR WT 
I I I 
• 8355 • S349 • S350 

MT 
SIGNAL 

I (8W-13-16) I (SW-18-3) I (8W-18-4) 
MM ~ ~ 
18 20 20 

GYJRD WT/OR WT 
2A 3A 4,A. 

FUSED 
B(+) 

CANB 
BUS (+) 

GROUND 

sy 
Z13 
20 

SKIWT 

14 t C2D1 

Z13 
18 

BKIWT 
• 

.... G201 

(8W-15-14) 

CANS 
BUS(-} 

MODULE
ELECTRONIC 
OVERHEAD 

• S194 I (8W-13-38) 

'-v---' 

I 
~WAJ.. A. RWA,L 

I I 
0930 D65 D65 

20 20 18 ~WAL A RW~ 
VTITN M/lG WTIlG I I 

2 

MT 
RETURN 

~ 0: ~ 
WT/LB WTIlS 

~ 

": ~ ": J 
r -------1MODULE 

CANC CANC -
I BUS{+) BUS(-) I ~~ 
L J BRAKES 

- - - - - - - (8W-34-2) 

SENSOR. 
AM81ENTAIR 
TEMPERATURE 

I!!! AWAL 

I!!!I!!IRWAL 
DR804902 



DR 8W-49 OVERHEAD CONSOLE 8W-49·3 

r -,SW1TCH. 
nRE 

I I PRESSURE 

L J MONITOR ...------------------. TRANSPONDER· 

5 
- (SW-56-2) 

COM-LIN 
TIRE 

PRESSURE 
MONITOR 

LAN 

F504 
20 

GYJPK 

EXHAUST 
BRAKE 

.; 

r -, SWITCH
ADJUSTABLE 

I I PEDALS 
L _ J (SW-56-2) 

5f 
F504 
20 

GYJPK 

I EXCEPT 
EXHAUST 

BRAKE 
" 

2 

r- - - -, MODULE. 

.--.8251 F504 
20 

GYJPK 

I COM-lIN I SENTRY KEY 
TIRE REMOTE I (SW·56-2) 

I v,....----

I PRESSURE I ENTRV_II 
I MONITOR I (8W-39-2) 

L.. _LAN_.-J 

2f 
F504 0508 
20 20 

GYJPK WTJGY 

32l--------!C219 

f 58 f 
F504 
20 

GYJPK 

0508 D508 
20 20 

WTJGY WTIGY 

I I 
• -------. 8152 

FUSED 
IGNITION 
SWITCH 
OUTPUT 

(RUN) 

F504 
20 

GYJPK 

I • I 
(8W-39-2) 

--------.... -~-----------. 5151 

I 
F504 
20 

GY/PK 

11 
FUSED 

IGNITION 
SWITCH 
OUTPUT 
(RUN) 

GROUND 

3'( 
Z924 
20 
BK 
I 

0508 
20 

WT/GY 

21 
COM-lIN 

nRE 
PRESSURE 
MONITOR 

LAN 

GROUND 

4'( 
Z924 

20 
BK 
I 

TRANSPONDER· 
nRE 
PRESSURE· 
RIGHT 
FRONT 

• --------. S153 

I (8W-15-5) 
Z924 
20 
BK 

I 

(SW-13-19) 

GROUND 

3 

2924 
20 
BK 

GROUND 

5 

2924 
20 
BK 

nRE 
PRESSURE. 
LEn 
FRONT 

.---. S155 
(SW-15-5) 

2924 
20 
BK 

I .A. ------------------------------.A.G1M 
(SW-15-S) 

0R804903 J078W-4 





DR -------- 8W-50 FRONI LIGHTING -------- 8W - 50 - 1 

8W·50 FRONT LIGHTING 

Component Page Component Page 
Cluster .......................... 8W-50-2, 5 Lamp-Clearance 4 ................... BW-50-6 
Fuse 2 ............................ 8W-50-2 Lamp-Clearance 5 ................... BW-50-6 
Fuse 14 ............................ 8W-50-4 Lamp-Fog-Left Front ................. BW-50-5 
Fuse 16 ............................ BW-50-4- Lamp-Fog-Right Front ................ BW-50-5 
GI04 .......................... 8W-50-3, 4, 5 Lamp-Headlamp-Left ................. BW-50-3 
GI06 ............................ 8W-50-3, 4 Lamp-Headlamp-Rj.ght ................ 8W-50-3 
G201 .............................. BW-50-2 Lamp-Park!furn-Left Front ............ 8W-50-4 
G203 ............................ BW-50-5, 6 Lamp-Park!fum-Right Front ........... 8W-50-4 
Lamp-Center Bezel ................... 8W-50-6 Lamp-Tail Stopffurn-Right ............. 8W-50-4 
Lamp-Clearance 1 ................... 8W-50-6 Module-Totally Integr"ated Power .. 8W-50-2, 3,4,5 
Lamp-Clearance 2 ................... 8W-50-6 Switch-Headlamp .................. 8W-50-2, 5 
Lamp-ClearanCe 3 ................... 8W-50-6 Switch-Multifunction ................. BW-50-2 



8W· 50·2 8W·50 FRONT LIGHTING 

J078W-4 

ISATTAO I (8W-13-7) 

~-r-----~~----------~~~ 
-- INTEGRATED I @ r B(+) 1 ELECTRONICS I POWER 

I FUSE I I I (8W-13-3) 

I 2 I CAN B CAN B I I (8W-13-4) 
20A 

I (8W-13-9) L BUS tl. __ BUS J 1 L_l _____ ], ____ _ _ ___ .J 

3 T CiO 3T C6 111 C6 

A941 D55 D54 
18 20 20 
RD WTIOR WT 

I 371 341 1 r - - - - - - - - - 1 SWITCH-
33 - - - - - --r- - - -1 C2 9 MULTIFUNCTION 

I I 11 HIGH BEAM 

D55 D54 
I I 2 OPTICAL HORN 

3 WASH 
20 20 I I (SW-4Q.S) 

WT/OR WT I 1 I 

! S211 ! S213 L - - - J 
11 21 I (SW-1S-3) I (SW-1S4) 

A941 055 D54 G194 L900 
18 20 20 20 20 
RD WTIOR WT VT/lG WTNL 

21c1 nlc3 181c3 11c4 slc3 
r FuSED - - - - -CANS - - - CANS - - - - - -WASHI- - -WIPERJ lClUSTER 

I 8(+) BUS (+) BUS (-) BEAM TURN! I (8W-40-2) 
SELECT BEAM (8W-40-4) 

I SWITCH SELECT I (8W-40-5) 
I HEADLAMP! SIGNAL SWITCH I 

HEADLAMP FOG LAMP RETURN 
I SWITCH SWITCH I 
L ~O~O _____ R~U~ ___ ~GNAL _____________ J 

l3TC3 9TC3 5T C4 

218 L115 L116 
20 20 20 

BKilB WTNL WT/LG 

JL G201 

(8W-15-15) 

J J 
r
I 
I 
I 
I 
I 

- - - - - - - - ,SWITCH-

-J 
I I HEADLAMP 

_ _ .3 DOFF 
11 PARK 

2 0 1 2 I ~ ~g~D 
I (8W-40-4) 

I 
I I L _______________ ~ 

~ NOTE: 054, D55 CIRCUITS ARE TWISTED PAIR 

DR 

DR8050D2 



DR 

DR805003 

8W.s0 FRONT LIGHTING 

I BATT AO I (8W.13.7) 

I ~ -----------------I~~~ 
I I - - - - - - - - - I ELECTRONICS I INTEGRATED 

B(+) I POWER 
I I I (SW-13-3) 
I I LEFT LEFT RIGHT RIGHT I I (8W-13-4) 

I I ~~~ ~~~ i~~ ~~~ I I 
I LQRIVER DRIVER DRIVER DRIVE~ I L_I==J ____ ===I==J _____ ~ 

4 C5 4 C7 3 C7 3 C5 

L43 
20 

WT/DB 

L33 
20 

WTJLG 

3 

( ) 
LAMP· 

x x HEADI.AMP. 
"-----'" LEFT 

2 

Z345 
20 

BKILB 

l44 
20 

WTITN 

l34 
20 

WTfGY 

1 3 

( ) 
LAMp· 

~ x HEADLAMP. 
'--2 ---' RIGHT 

Z346 
18 
BK 

... G106 
(8W-1S-7) 

8W ·50·3 

J018W-4 



8W ·50·4 8W-50 FRONT LIGHTING 

J078W-4 

I BATT AO I (8W-13-7) 

r1--------------------'~~ 

I r - - t - - --, ELECTRONICS 1" I ~~~~r!:TED I B(t) I POWER 
FUSE I I FUSE (8W-13-3) 

I 14 LEFT RIGHT 16 I (8W-13-4) 
15A I FRONT FRONT I 15A 

I LAMP LAMP I 
I ~RIVEIL _ ""pR1VE'U I 
L ____ J ____ ~_____ _ __ ~ 

8Tca 
L7 
20 

WTIYL 

I 

1 C5 2 C5 1°TC9 

L70 
20 

WTJGY 

I 
• S102 • ------.----. S106 I (8W-51-2) 

L7 ~1 
20 20 

WTIYL WT/LG 

J JLAII' 
,..------ PARKI (X X) TURNo 
"-------'. LEFT 

3 

Z377 
20 

BKlBR 

... G106 

(8W-15-1) 

FRONT 

I I I 
L60 L70 
20 20 

WTJTN WT/GY 

J JWV' 
(r--------)PA~ X X TURN. 
"-------'. RIGHT 

3 

Z378 
18 
BK 

.8.G104 

(8W-15-4) 

FRONT 

L70 
20 

WT/GY 

17 t Cl~ 
L70 
18 

WT/GY 

L70 
20 

WT/GY 

~ 
TO 

C219 
(8W-50-6) 

EXCEPT 
DUAL REAR 

WHEELS 
DUAL REAR 

WHEELS 
" I ' 

.S326 I (8W-51-3) 

l70 
18 

WT/GY 

I 
''----.v.------' 

J 
rFUSEO-' LAMP

TAIL I PARK I STOPJ 
LAMP I FEED I TURN

RIGHT 
L - .....J (8W-51-6) 

DR 

DR805004 



DR --------------------- 8W-SO FRONT UGHTING -------
EXCEPT BASE 

DR805OO5 

I BAn AO I (SW-13-7) 

r - '"'r -: - - - - -, MODULE· 
I _~ I TOTALLY 

r - - l ELECTRONICS INTEGRATED I 8(+) I POWER 

I I I I (8W-13-3) 

I FOG lAMP I (8W-13-4) 
I CONTROL I 
I L OUTPUT J I L_J _____ ...J 

1°T C8 

L89 
18 

WTIVL 

1 f C1M 

L89 
18 

WTIYL 

I 
.-------. 5104 

I I 
L89 L89 
18 18 

WTIYL WTNL 

81 B1 
IV\ LAIIP-FOG- /()\ LAMP-FOG-
'CI LEFT 'CI RtGHT 

A 1 FRONT A 1 FRONT 

Z926 Z92tS 
18 18 
BK BK 

I I 
• -------. 5105 

IIBW-15-6l 

Z926 
18 
BK 

2 t C1M 

Z926 
18 
BK 

I 
.a. G104 

(8W-1s.-6) 

r - - - - - - - ,CLUSTER 
I CARGO HEADlAMP I (8W-4Q.4) 

~p S~TCH 

I SWITCH DIMMER I 
L SIG~ ___ .,!GNAL..J er 9r 

L914 
20 

WTIlG 

J 
E19 
20 

ORIBR 

J 
HEADLAMP 

----1---,SWlTCH

: (8W-4Q.4) 

FOG 
LAMP 

" INDICATOR 
0~~1 

I 
I _______ ...1 

51 
Z407 
20 

BKIOR 

I 
.a. 0203 

(8W-15-17) 

8W· 50· 5 

J078W-4 



8W ·50·6 

FROM 
S106 

(8W-50-4) r 
L70 
2() 

WT/GY 

1911 C219 

EXCEPT 

~ 
I 

L70 
20 

WT/GY 

I 
.----. S241 
I I 

L70 L70 L70 
20 2() 20 

WT/GY WTJGY WT/GY 

I I 1 '------y.-----/ 1 

J078W-4 

1 rFUSEOI LAMP· 
1 J C20G I PARK I CENTER 

LAMP BEZEL 
I FEED I (8W-44-3) 

L70 L _...J 
20 

WT/GY 

I . -------• 
I 

L70 
20 

WT/GY 

11 
t\:)\LAMP. 
'<Y CLEARANCE 1 

21 
Z946 

20 
BK 

I 

J 
l70 
20 

WT/GY 

J LAMP. 

®CLEARANCE 2 

2l 
Z946 

20 
BK 

I .-------• I 
Z946 

2() 

BK 

2 t C2Ge 

Z94S 
18 
BK 

I 
... G203 

(8W-15-18) 

sw.;.so fRONTtIGHT~NG 
'SLT+ 

• 
I 

L70 
20 

WT/GY 

11 
Q9LAMP. 

CLEARANCE 3 

2l 
Z946 

20 
BK 

I 
• 

• 
I 

L70 
20 

WT1GY 

11 
®LAMP. 

CLEARANCE 4 

2l 
' Z946 

20 
BK 

I 
• 

DR 

• 8303 

I 
L70 
2() 

WTJGY 

11 
Q9LAMP. 

CLEARANCES 

2l 
Z946 

2() 

BK 

I 
.S305 

(8W-15-18) 

DR805006 



DR --------8W-51 REAR LIGHTING --------- 8W - 51 • ,1 

8W·51 REAR LIGHTING 

Component Page Component Page 
Cluster ............................ 8W-51-7 Lamp-Fender-Rear Right .............. 8W-51-4 
Fuse 14 ............................ 8W-51-2 Lamp-High Mounted Stop/Cargo ........ 8W-51-7 
Fuse 16 ............................ 8W-51-3 Lamp-License-Left ................... 8W-51-2 
Fuse 26 ............................ 8W-51-7 Lamp-License-Right .................. 8W-51-2 
GI04 ........................ 8W-51-2, 3, 4, 5 Lamp-ParkfI'um-Left Front ............ BW-51-2 
GI06 .............................. 8W-51-6 Lamp-Tail Stoplfum-Left ............ 8W-51-2, 5 
GI07 .............................. 8W-51-3 Lamp-Tail Stop/rurn-Right ........ " ... 8W-51·3, 6 
G203 .............................. 8W-51-7 Module-'lbtally Integrated 
Lamp-Backup-Left ................... BW-51-5 Power ................... 8W-51-2, 3, 5, 6, 7 
Lamp-Backup-Right ................ 8W-51-5, 6 Switch-Backup Lamp ................. 8W-51-3 
Lamp-Bar-Tailgate ................. 8W-51-2, 4 Switch-Stop Lamp ...............•... 8W-51-7 
Lamp-CHMSL-A.:ftermarket ............ BW-51-6 Upfitter Accessories-Chassis-Left .. ~ ..... 8W-51-2 
Lamp-Fender-Front Left ............... 8W-51-4 Wiring-Trailer'lbw ................... 8W-51-5 
Lamp-Fender-Front Right ............. BW-51-4 Wiring-Trailer'lbw 7-Way .............. 8W-51-5 
Lamp-Fender-Rear Left ............... BW-51-4 



8W·51 ·2 8W·51 REAR LIGHTING 

J078W-4 

I BATT AO I (8W-13-7) 

r-~----'MODULE. 

I...r:-=: I TOT ALL Y 
r B(+) ........, ELECTRONICS INTEGRATED 

I I I I POWER 
I I FUSED I I (8W-13-3) 

PARK (8W-13-4) 

I I ~~6 I I 

i L-~:SE i 
I ~~~ I 
~ _1 (8W-:1~ __ J 

8'( C9 

L7 
20 

WTIYl 

I 
.------------------ • S102 

I 
L7 
20 

WTIYL 

BOX OFF 
" 

I 

I 
L7 
20 

WTfYL 

6 f cm 

L7 
18 

WTIYL 

I 
BOX ON A 

" I 
• 
I .--- • S313 L7 

2 

I 
L7 
18 

WTfYl 

FROM 
UPFITTER 

ACCESSORIES· 
CHASSIS

LEFT 
(8W-13-8) 

rFUSEDI LAMp· 
I PARK I PARKJ 

LAMP TURN· 
I FEED I LEFT 
L _..J FRONT 

(8W-50-4) 

I 18 
WTNl 

I 
v 

~ 
TO 

LAMP· 
TAIL 

STOPI 
TURN· 
LEFT 

(8W-Sl-S) 

• 
I 
L7 
18 

WTIYl 

~ 
TO 

C327 
(HEAVY DUTY) 

(8W-S1-4) 

• ---. ------. 5324 

I 
l7 
18 

wrNL 

~ 
TO 

LAMP-BAR· 
TAILGATE 
(8W-51-4) 

I I 
L7 L7 
18 18 

wrNL wrNL 

11 11 IC>\ LAMp· to\ LAMp· 
'CY LlCENSE- 'CY LICENSE· 2l LEFT 2l RIGHT 

Z363 Z363 
18 18 

BKlDG BKlDG 

I I 
• • S309 I (8W-15-3) 

Z363 
14 

BKlDG 

20 f C13S 

2303 
18 

BKlDG 

I 
... G104 

(8W-1S-4) 

DR 

DR80S102 



DR 

0R805103 

8W-51 REAR LIGHTING --------

I BATT AD I (8W-13-7) 

r----------~--------------I~~ 

I r - - - - - - - - -~ - - - - - - - - - - l ELECTRONICS I INTEGRATED I 8(+) FUSED I POWER 

I I FUSED IGNITION I I (8W-13-3) 
I PARK SWITCH I (8W-13-4) 

I ~P OUTPUT I 
: L~~ ____ ---_________ (~J : 

: @~ : 15A 

L_l-:~ ____________________ J 
101C9 • SlC7 

L70 L10 
~ ~ 

WT/GY WT/GY 

I DIESEL 1,,-_..::::;00;.,:;;: 
• 8106 I " 
I ~) , ~ 

4.!LETC A 4.7LE!C 

~ 1 1 ~y 14 T C131 32 T C131 

17 t CllS .'-__ ....... V,..-'---v------'_----'I 

L70 
18 

WTJGY 

EXCEPT 
DUAL REAR 

WHEELS 
DUAL REAR 

WHEELS 

L10 . 
20 

WT/GY 

J 
, 

I' .---.8328 
I I 

L70 L70 
18 18 

WT/GY WT/GY 

y....------J

1 ~ 

C 

TO 
LAMP. 
TAIL 

STOPI 
TURN· 
RIGHT 

(8W-51-6) 

TO 
C328 

(HEAVY DUTV) 
(8W-51..4) 

• MIT 

1Tl~;u~ 
~LAMP 

1'1' 
Z965 
20 
8K 

EXCEPT 
DIESel , 

I 
A,---=O;,;,:;;IES;::,;:EL 

4 fC132 
Z965 

.a.G107 

(8W-15-10) 

20 
8K 

I 
.a.G1a. 

(8W-15-6) 

8W ·51· 3 

J078W-4 



8W·51 ·4 8W·51 REAR LIGHTING DR 

FROM FROM FROM 
8324 5324 S326 

(8W-S1-2) (8W-51-2) (8W-S1-3) 

0 'f 'f 
L7 L70 
18 18 

INTfYL WTIGY 

1t
C327 

1t
C328 

L7 L70 
18 18 

WTfYL WTfYL 

I I 
• • 5342 • • S343 

I I I I 
L7 L7 L7 L70 L70 
18 18 18 18 18 

INTfYL WTfYL INTfYL WTfYL WTfYL 

J I LAMp· 
1 FENDER· 

I LAMp· 
1 FENDER-

I LAMp· 
1 FENDER· 

I LAMP· 
t FENDER. 

Q$) LAMP-BAR- Q$)REAR Q$)FRONT Q$)REAR Q$)FRONT 
TAILGATE LEFT LEFT RIGHT RIGHT 

2 21 (DUAL REAR 21 (DUAL REAR 2f (DU~R~ 2 f (DUAL REAR WHEELS) WHEELS) WHEELS) WHEELS) 

B~X ON A BOX O[F B9X ON A BOX OfF 
I I I I 

Z363 Z947 Z363 Z947 Z948 Z948 
18 18 18 18 18 18 

BKlDG BK BKlDG BK BK BK 
I I I I 

I I ~ ~ 

I I 
• • 5340 • • 5341 

I (8W.15·3j (SW-15-3) 

B~FF 
I I 

Z363 Z947 Z948 
18 18 18 

BKlDG BK BK 
I I 

2 ~ em 

~ 

2 t C327 

Z363 Z363 Z363 
20 20 20 

BKlDG BKJDG BKlDG 
I I I 
• • • S309 I (8W-iS-3) 

Z363 
14 

BKlDG 

20 t C135 

Z363 
18 

BKJDG 
I 

... G104 

(8W-15-4) 

J078W-4 DR805104 



DR 

DRa0510S 

8W-51 REAR LIGHTING 8W·51 · 5 

I BATT AO I (8W-13-7) 

1-~- - - - - - - - - - - - - ,MODULE-

I I B(+)- - - - - - - -LEFT I ELECTRONICS I r~~~L~TED 
I I REAR I I POWER 

I 
BACK UP TURN (8W-13-3) 

I LAMP lAMP I I (8W-13-4) 

I L FEED DRIVER ~ I 
L_J~~~~~~~~I _____ ~ 

11'( C8 

L1 
18 

WTIlG 
• 
• S120 

I (8W-13-35) 

4fa 

11 S~~:~ow 31 E~;:AY 
(8W-54-3) (BOX ON) 

(8W-54-2) 

L 1 L63 
18 20 

WTJLG WT/LG 

13 t- -------a-1 cm 

FROM 
S324 

(BOX ON) 
C135 

(BOX OFF) 
(8W-51-2) 

A 

L1 L1 L1 
18 18 18 

WTILG WTILG WT/LG 

I I I 
• ------. --------. 8325 

I I 
L1 L1 
18 18 

wr/LG WTJLG 

B 

TO 
LAMP

BACKUP· 
RIGHT 

(BOX ON) 
(8W-51-6) 

I 
BO;.:..:.X...=ON:...=......-_----IA 

J 
rn~~Up. mLm 

11 

BOX OFF 

"" 41' 
t<::/\ LAMP
\61 BACKUP

LEFT 

L7 
18 

WT/YL 

e 21 
ee 1 

e3l ee 2 

B~F 

I I 
Z363 Z363 Z363 

18 
B~DG 

18 18 
B~DG B~DG 

I I 
• -------------. S309 

e BOXON 

ee BOXOFF 

I (8W-15-3) 

Z363 
14 

BKlDG 

I 
~ 

20 t cm 

Z363 
18 

BKlDG 

I 
..... G104 

(8W-15-4) 

LAMP
TAIL 
STOP! 
TURN· 
LEFT 

J078W-4 



8W· 51 ·6 8W-51 REAR LIGHTING ---------- DR 

I BATT AI I (8W·1:J..7) 

r - - - - '""f-= - - - - - - - - - - - - - - ,MODULE. 

I r- - - - - ~ - - - - - - - -, ELECTRONICS I TOTALLY 
I RIGHT B(+) INTEGRATED 

I I REAR BRAKE I I POWER 

I TURN LAMP I (8W-13-3) 
I LAMP SWITCH I (8W-13-4) 

FROM 
8325 

(8W-51-5) 

'f 
L1 
18 

WTIlG 

I 
BOX ON BOX OFF A 

,; " 

11 ee'-41 

~
LAMP. 
BACKUP· o RIGHT 

2T 

I LER~R ____________ ~~!J I 
L_~ _____________ ~ _____ ~ 

6 CI 7yC6 

L50 
20 

TNIWT 
I 
• 8111 

I (8W·33-2) 
L62 L50 
20 18 

WT/YL WTITN 

7!- - - - - - - - - - - - - -! C13S 
14 

FROM 
5326 

(DRW) 
C13S 

(EXCEPT DRW) 
(8W-51.3) 

17 
l62 L70 
18 18 

WTNL WT/GY 

BOX 
ON , 
I 

l50 
18 

WTITN 
I 
• S351 
I 

BOX 
OFF 

" 

e 11 
ee 3 

e 21 
ee 1 '-----v;-----' 

e: ~T 

LAMP· 
TAIL 
STOPI 
TURN· 
RIGHT 

Z927 Z927 L50 
18 

WTITN 
g g 
~ ~ 

I I 
.---------------. 6308 

J078W-4 

I (8W·15-8) 

Z927 
12 
BK 

10 t Cl35 

D~ 
I I 

Z927 Z921 
14 14 

8K1OR BK 
I I 
~ 

I 
... G106 

(SW-15-8) 

J 
~:. 
L!J~ 

e BOX ON 
ee BOX OfF 

DRBOS106 



DR 8W·51 REAR LIGHTING 8W·51 ·7 

IBATTAO I (8W-13-7) 

r F - - --, MODULE-
I I TOTALLY 

'@ , WTEGRATEO FUSE ~R 

I 26 I (8W-13-3) 
15A (8W-13-4) 

I j (8W-13-22) I 
L- ___ .....J 

91'C8 

A1Q3 
18 

GYIRD 

6 t C219 

A103 
18 

GYIRD 

11 
r l' - -, SWITCH- r - -, CLUSTER 
'~ ,STOP ~ LAMP I CARGO I (8W-40-8) 
I I (8W-33-2) I LAMP I 
L.l_-.J ~R~E~ 

21' 18 C1 

LSO 
18 

WTfTN 
I 
• S214 I (8W-33-2) 

L50 L14 
18 20 

WTfTN WT/BR 

3!---------!C201 
l' 71' 

L50 L14 
18 20 

WT/TN WT/RD 

41 11 
LAMP-

CENTER HIGH 
HIGH 

@ @ 

MOUNTED 
@MOUNTED STOPI 

STOP CARGO 
LAMP 

31' 21' 

Z964 Z964 
20 20 
BK BK 
I I 
• • S310 
I 

Z964 
(8W-1S·17) 

14 
BK 

4 { C201 

Z964 
18 
BK 
I 

.... G203 

(8W-15-17) 

DR805107 J078W-4 





DR ---------8W-52 TURN SIGNALS.-.-, --------8W - 52 - 1 
',.". ";,., 

8W·52 TURN SIGNALS 

Component Page Component Page 
Cluster ........ , .. , ....... , ....... , BW-52-2 Lamp-Parkffurn-Right Front ........... BW-52-3 
Fuse 2 ........... , ............... , 8W-52-2 Lamp-Tail StoplTurn-Left .............. 8W-52-4 
Fuse 14 ........... , .. , ............ , 8W-52-3 Lamp-Tail Stopffurn-Right ............. 8W-52-4 
Fuse 16 ................. , .......... 8W-52-3 Module-1btally Integrated Power .. 8W-52-2, 3, 4, 5 
GI04 .. , ............. , ........... 8W-52-3,4 Switch-Multifunction ................. BW-52-2 
GI06 ................... , ........ BW-52-3, 4 Wirillg-'rrailer'lbw ................... 8W-52-5 
G201 .............................. BW-52-2 Wiring-Trailer 1bw 4-Way .............. 8W-52-5 
Lamp-Parkffurn-Left Front ............ BW-52-3 Wiring-Trailer 1bw 7-Way .............. 8W-52-5 



8W ·52·2 

J078W-4 

8W·52 TURN SIGNALS 

I BATT AD I (8W-13-7) r1 ---------------,MODULE· 
1 .-- J ~ - - - ---. ELECTRONICS 1 r~~~TED 
I ' B(+) I I POWER 

@ 
I I I (8W-13-3) 

1 ~USE I I I (8W-13-4) 

I 20A I CANB CANB I I 
I 1 (8W-13-9) L B

1
US (1.. - - BUS1H.-J I 

~ ______ _ _______ J 
31 CiD 31 C8 111 C8 

A941 055 054 
18 20 20 
RO WTroR WT 

1 37t~~Ej r - - - - - - - - :lSWfTCH
MUlnFUNCTION 

33 ------r---1C2" 

A941 
18 
RD 

2L 

055 
20 

WTIOR 

D54 
20 
WT 

I TWISTED I 
~PAIR~ 

• 5211 • 5213 I (8W-18-3) I (8W-1~) 
055 054 
20 20 

WTfOR wr 

tTWISTEj PAIR 

17 C3 18 C3 

I 11 RIGHT TURN 
I I 2 LEFT TURN 

3HAZARO 
I I (8W-40-5) 

I I 
I I L_______ J 
2 

L900 
20 

wrNL 

aL 

3 

L12 
20 

wrlOR 

J~ 
r FUSED - - - - - cANs - -CANs - - - - -WWERI- - - - - - TURN 1 CLUSTER 

I B(+) BUS (+) BUS (-) TURNI LAMPS I (8W-40-2) 

I 
~ ~,~) 

SELECT SIGNAL 
I SWITCH I 

RETURN 
I I L ________________________ GROUNOJ 

131 CI 

Z1S 
20 

BKfLB 

I 
... 0201 

(8W-15-15) 

DR 

OR805202 



DR 

DR805203 

8W-52 ,TURN SIGNALS 

I BAn AD I (8W-13-7) 

r T - - - - - - - - - - - - - - - - - - - - ,MODULE-I@r-- =oJ - - - l ELECTRONICS @!. I [~~~Li:TED 
I FUSE I B(+) I FUSE I POWER 
I 14 LEFT RIGHT 16 I (SW-13-3) 

15A I FRONT FRONT I 15A (8W·1~) 

I I (SW-1l-17) I ~~ ~~ I I (8W-1l-17) I 
: L DRIVE.!!... __ ..E,.RIVER J : 
L ____ J ____ ~ _______ ~ 

81 C9 1 C5 2 C5 101 C9 

u rn 
~ ~ 

WTIVL WT/GY 

.-----. 5102 
(8W-51-2) 

.-----.5106 

(8W-5Q..4) 

L7 L7 
20 20 

WTIVL WTIVL 

~ 
TO 

C135 
(SW-52-4) 

2 

ex 

l6i 
20 

WTIlG 

1 LAMp· 

) PARKJ x TURN. 
LEFT 

3 

1:J77 
20 

BKlBR 

.a. G106 
(8W-15-7) 

FRONT 

(8W·50-4) 

LSO 
20 

WTITN 

ex 

l70 
20 

wt/GY 

2 LAMp· 
PARK! x) TURN-
RIGHT 

3 

1:J78 
18 
BK 

.a.G104 
(8W-15-4) 

FRONT 

(8W-50-4) 

L70 
20 

WT/GY 

~ 
TO 

C135 
(8W-52-4) 

8W-52 ·3 

J078W-4 



8W ·52·4 

J078W-4 

8W·52 TURN SIGNALS 

I BATT AO I (8W-13-7) 

r---------~-------------l~~ 

I r - - - - - - - - ~ - - - - - - - l ELECTRONICS I INTEGRATED 
I LEFT B(+) RIGHT POWER 

I I REAR REAR I I (8W-13-3) 
I I TURN TURN I I (8W-13-4) 

LAMP LAMP 
I LDRtVE~ _____________ ~RI~RJ I L_J _______________ ~ _____ J 

4 C6 

L63 
20 

WT/DG 

FROM 
5102 

(BW.52-3) 

'f 
L7 
20 

WTJYL 

6 C6 

L62 
20 

WTJYL 

FROM 
5106 

(8W-52-3) 

l 
L70 
20 

WT/GY 

1- - - -!- - - - - - - - - -- -!- - - j 
8 1 61 71 171 C13S 

L63 
18 

WT/DG 

e 11 
ee 3 

L7 
18 

WTIYL 

e21 ee 1 

II 1-- -1- - ---'I~~P-
STOP! 

I ( ) ~AIU I TURN-
I ' x x. ~~~ I LEFT 

~ __ 1 ____ J(8W-S1-S) 

e: ~l 
BOX OFF 1"\ BOX ON 

I ' 
Z363 

18 

./ 

Z363 
18 

BKlDG 

I 

BKlDG 
I 
• 5309 

I (8W-15-3) 

Z363 
14 

BKlDG 

20 t C135 

Z363 
18 

BKlDG 
I 

... G104 

I 

(8W-15--4) 

e SOXON 

ee BOXOFF 

L62 L7 
18 18 

WTJYL WTIGY 

e: J C1 e: ~l 
II 1-- -1- - ---'I~~P-

STOPI 
I ( ) TAIU I TURN-

x x TURN RIGHT I ' . LAMP I 
~ __ 1 ____ J(8W-Sl-6) 

e: ~l 
Z927 

18 
BK 

I 
• 5308 I (8W-1S-8) 

Z927 
12 
BK 

10 t C13S 

D~ 
I I 

Z927 Z927 
14 14 

SKiOR BK 

I I 
~ 

I 
... G106 

(8W-15-8) 

DR 

DR805204 



DR 8W·52 TURN SIGNALS 8W· 52· 5 

I BATT AO I (8W-1l-7) 

~-------------~----------------~:~~ 

r - - - - - - - - - - - - - - - - - - - l ELECTRONICS INTEGRATED I I B(+) I POWER 

I I TRAILER TOW TRAILER TOW I I (8W-13-3) 

I 
I RIGHT LEFT I I (8W-13-4) 

TURN TURN 
l I RELAY RELAY I I 

~ _L_ OUTPUT _ ~_-_-_-_-_-_-_-_-_-_-_-_-_-_-___ -_01:
UT ~ ____ J 

19T C3 1ST C3 

L674 L673 
18 18 
LG YL 

3r ----------------i C13S 

BOX OFF A BOX ON BOX ON A BOX OFF 
r" '1 I' 

DR805205 

L674 
18 
LG 

J 
WIRING· 
TRAILER TOW 
(SW-54-3) 

EXCEPT 
TRAILER TOW 
CONNECTOR 

ADD ON 
r 

L674 
18 
lG 

TRAILER TOW 
CONNECTOR 

ADD ON , 
I 
.--. S330 I I (8W·54-5J 

v,----' L674 

L674 
18 
LG 

1 
18 
LG 

2L 

TRAILER TOW 
CONNECTOR 

ADD ON , 
I 

l673 
18 
Yl 

L673 
18 
YL 

J 

EXCEPT 
TRAILER TOW 
CONNECTOR 

ADD ON , 

.---.5331 I I (8W~J 
'- v,.-----" 

L673 
18 
YL 

I L673 
~ 18 

WlRING- YL 

TOW7·WAY 
(8W-54-5) 

TRAILER J 
- - - 3 WIRING. 

TRAILER 
TOW4-WAY 
(BW-54-S) 

WlRING-
TRAILER TOW 

(8W-54-3) 

J078W-4 





DR ---------- 8W-53 WIPERS ---------- 8W .. 53 .. 1 

8W·53 WIPERS 

Component Page Component Page 
Cluster ............................ 8W-53-2 Motor-Wiper-Front ................... BW-53-3 
Fuse 2 ............................ 8W-53-2 Pump-Washer-Windshield .............. 8W-53-3 
GI06 .............................. 8W-53-3 Switch-Multifunction ................. BW-53-2 
G201 .............................. BW-53-2 Switch-Washer Fluid Level ............. BW-53-3 
Module .. Totally Integrated Power ...... 8W-53-2,3 



8W·53·2 8W-S3 WIPERS' ----------- DR 

I BATT AD I (SW-13-7) , , rl --------------l~OO~ J .. TOTALlY 
I I - - - - --, ELECTRONICS llNTEGRATED 

I 

@ 
S(+) I POWER 

FUSE I '(8W-13-3) 
I 2 I I I (8W-13-4) 

I lOA I CANS CANB I I 
I 1 (8W-13-9) L BUS (1. _ .!US{-) ---I I 

L _____ J ____ [ _____ J 

A941 
18 
RO 

055 
20 

WT/OR 

"J! 

r - - - - - - - - - - - - - - - - , SWITCH· 1 3J 
~ ----T I I MULTIFUNCTION 

I ,3WASH 

055 
20 

WT/OR 

I 
• S211 

(8W-18-3) 

054 
20 

WT 

• S213 
(8W-18-4) 

7HI 

I 
'

8l0W 
SWIPE 5 

I I 10 WIPE 4 

I I g::~~~ 
I 11 113 WIPE 1 
I 12 10 I 140FF 

I 13 i I (8W-40-5) 

~ __ ~4 __ ~ _____ ~t-:J 
4I 21'1 

A941 055 054 W52 LeoO G194 
18 20 20 20 20 20 
RO WT/OR WT BRIYl WT/YL VT/LG 

JC1 ,JC3 ,JC3 ,aiC! JC3 JC! 
r FUsED - - - - CAN B - - -CANS - - - - - - -INTERMiTIENT - - - -WjPERI- - wASH! .., CLUSTER 
I B(+) BUS (+) BUS (-) WIPER TURNI BEAM I (8W-40-2) 

I 
SWITCH BEAM SELECT (8W-40-S) 
SIGNAL SELECT SWITCH I 

I SWITCH SIGNAl. I 
RETURN 

I I L _____________________________ ~~~ 

J078W-4 

'31C3 
Z18 
20 

BKILB 

I 
.... 0201 

(8W-15-15) 

OR805302 



DR 8W-53 WIPERS 8W·53·3 

I BAn AO I (8W-13-7) 

r F ----------------------------I~~ 

I r - - - - - - - - - - - - - - - - - - - - - - - - - - - -, ELECTRONICS I INTEGRATED 
I I 6(+) WIPER WIPER I I POWER 

(BW-13--3) 
I I WASHER WASHER WASHER WIPER LOW MOTOR I I (8W 1'1 ~) 

FLUID FLUID PUMP PARK SPEED HIGH - .J"'t 

I I SWITCH SWITCH MOTOR SWITCH CONTROL SPEED I I 
I L SENSE RETURN CONTROL SENSE OUTPUT FEED .J I 
L _-1-_-_-_ -_-_1-_-_-_1-_-___ -___ -_-j-_ -_ -_ -J_ -_ -_ -J _____ .J 

9r 8 Cl 2r sr 12ro 4r 
W1 W10 W7 W3 W4 
20 20 20 18 16 

BRITN BR BRiGY BRIWT BRIOR 

J J J J J 
CSJ- [E-' MOTOR-

WASHER WASHER· . WIPER· 
FLUID M WINDSHIELD FRONT 
LEVEL 

1 1 

CI 
G932 Z945 Z103 
20 20 16 

VTITN BK BKIWT 

I I ... ... G106 
(8W-15-7) 
(8W·15-9) 

DR805303 J078W-4 





DR --------- 8W-54 "rRAILER TOW --------- 8W - 54 - 1 

8W·54 TRAILER TOW 

Component Page Component Page 
Fuse 12 ............................ 8W-54-2 Module-Thtally Integrated 
Fuse 15 ........................ 8W-54-3, 4, 5 Power ................... 8W-54-2, 3, 4, 5, 7 
Fuse 19 ........................ ~ ... 8W-54-2 Relay-Trailer Thw Damping .......... 8W-54-2, 7 
Fuse 26 ............................ 8W-54-2 Switch-Stop Lamp ................... 8W-54-2 
Fuse 30 ............................ 8W-54-7 Wiring-Trailer Tow ...•.......•....... 8W-54-3 
G 106 ........................ 8W-54-2, 3, 4, 6 Wiring-Trailer Thw 4-Way .......... BW .. 54 .. 4, 5, 6 
Module-Anti-Lock Brakes .............. 8W-54-7 Wiring-Trailer Thw 7-Way .......... 8W .. 54 .. 2, 5, 6 
Module-Brake Provision ............. 8W-54 .. 2,3 



8W·54·2 8W·54 TRAILER TOW 

I BAn AO I (SW-13-7) 

r - - - - - - - - - - - - - - -- - - - - - - , MODULE· 

1 Im~ 
• INTEGRATED 

I I POWER 

I r B(:) - - - l ELECTRONICS @ @ @ I (8W·13-3) 
• I I FUSE FUSE FUSE I (8W-13-4) 
I BACKUP BACKUP I 19 12 26 
I I LAMP LAMP 30A 30A 15A , l ~ ~ FEE~ ~ _____ [~~~18) _ J~W-l~l~ _ r:1

:)_ J 

BOX 
OFF 

111 CB 6 C8 22 C10 9 'f CB 

A103 
18 

GYIRO 
L1 
18 

WT/LG 

~ 
• 5120 

I (8W-13-35) 

l1 
18 

WTILG 

ADD ON 
TRAILER 

TOW 
" 

A1Da 
14 

RONT 

BOX 

O;..F...;,.F_---'''' 

ADD ON 
TRAILER 

TOW 

" 

MOO 
14 

TN/RD 

~ 
~L 

I I 
Ai03 

18 
• --. 5158 GYIRO 

I I 

A103 
18 

GY/RD 

W 

'-v---" 

:JU 

AiD3 
18 

GY/RD 

11 

DR 

r -~ l SWITCH· 
I-- I STOP 
I r LAMP 

L L _ J (8W-3:>-2) 

2l 
LSD 
18 

WTITN 

I 
• 5214 

I (8W-33-2) 

LSD 
18 

WTITN -i C219 

LSD 
16 

WTITN 

I ~ TO 
RELAY· 

TRAILER 
TOW 

DAMPING 
(8W-54-7) 

• ------. 5111 

TO 
C135 

(8W·54-3) 

J078W-4 

13 T 
L1 
18 

WT/LG 

I 
• S325 

I {8W-S1-5} 

l1 
18 

WTILG 

3L_ 

TO 
C135 

(8W-54-3) 

I I (8W-33-2) 

12 

Al00 
14 

RONT 

4 

r 
L 

L50 
18 

WTITN 

- - - - - - - .21 1l0DULE

BRAKE 3f - - -1f PROVISION 

ADD ON 
TRAILER 

TOW 

:t 11 C135 

840 
14 
DG 

840 
14 
DG 

I BOX 
OFF 

~ 
TO 

C135 
(BW-54-3) 

Z998 
18 
BK 

-- ____ ~ __ J ... G106 

(8W-15-9) WIRING· 
TRAJLER 
TOW7-WAY 

L50 
18 

WTITN 

W 
TO 

RELAY· 
TRAILER 

TOW 
DAMPING 
(8W-54-7) 

DR805402 



DR 8W·54 TRAILER TOW 
. BOX OFF 

8W·54·3 

I BAn AD I (8W·13-7) 

r--~--------------------------l~~~ 

I r ~ - - - - - - - - - - - - - - - - - - - - l ELECTRONICS I INTEGRATED 
I ~ I~ I TRAILER TRAILER I (8W-1J..3) 
I TOW TOW I (8W.134) 

I I FUSED LEFT RIGHT I I 
I PARK TURN TURN I 

I LAMP RELAY RELAY I 
: L iD 

• - - - - - - - - - - - - - - - _OUTPUT __ OOTPUT J : 

I ~~ I 
I ~~~A I L __ r8:~1~ _______________________ J 

9 C9 18 C3 19 C3 

FROM 
FROM MODULE-

MODULE· TOTALLY 
BRAKE INTEGRATED FROM 

PROVISION POWER S120 
(8W-54-2) (8W-M-2) (8W·54-2) 

T T T 
L678 840 A100 l1 L673 L674 

14 14 18 18 18 

J-- 1---1---1- -1--1- elM 

GAS/6.7L 

DR805403 

11 12 
131 2 3 10 1 ilL 

L1 Z927 Z927 Z927 
18 12 14 14 

WT/LG BK BKiOR BK 

I I 
• 8325 • S308 

I I 
'-----v----" I (8W-61-6) I (8W·15-8) 

L678 840 Al00 l1 L673 L674 Z927 
18 14 14 18 18 18 14 
BR DG RDNT WTILG YL LG BK 

L __ l ___ ~ ___ 1 ___ 1 __ 1_j_ 
TRAfLERTOW 

... G106 
(8W-15-8) 

J018W-4 



8W· 54·4 

J07SW-4 

I BATT AD I (SW-13-7) 

8W-54 TRAILER TOW 
EXCEPT ADD ON TRAILER TOW 

r-~------------------------I~~ 

I r- r-= - - - - - - - - - - - - - - - - - - - -, ELECTRONICS I INTEGRATED I I B(+) I I POWER 
I TRAILER TRAILER I (8W-13-3) 

I TOW TOW I (8W.13-4) 

I I FUSED LEFT RIGHT I I 
PARK TURN TURN 

I I LAMP RELAY RELAY I I : LFjD. _______ ~l1TPUT ________ OU1PUT~ : 

: ~~ : 
I LfJ 15 I 

~ _1 :-:1~_ _____ _____ ____ _ ____ J 
9I C9 18I C3 19I C3 

L678 L673 L674 
18 18 18 
~ n ~ 

9 L --------1---------J Cl~ 
I 2I 3I 

L678 L673 L674 
18 18 18 
BR YL LG 

I ~ - - - - - - - - ~ - - - - - - - - J ~RJNG. 
TRAILER 

L ~~ 
1J' (8W-54-5) 

I (8W-54-8) 

1!J27 
14 
BK 

I 
• S308 I (8W-15-8) 

Z927 
12 
BK 

10 f Cl~ 
I GASI6.71 

5.9L A DIESEL 
, I " 
1927 2927 

14 14 
BKIOR BK 

I I 
v 

I 
... G106 

(SW-15-8) 

DR 

DR805404 



DR 

I BAn AO I (8W-13-7) 

8W-54 TRAILER TOW 
ADD ON TRAILER TOW 

aW·54 ·5 

r--~---------------------------l~~~ 

I r - - - - - - - - - - - - - - - - - - - - - - - l ELECTRONICS I INTEGRATED I 8(+) I POWER 
I TRAILER TRAILER I (8W·13-3) 

I TOW TOW I (8W-13-4) 
I I FUSED LEFT RIGHT I r 

I PARK TURN TURN 
I LAMP RELAY RELAY I I 
: L T ~-------------- OUTPlIT ___ OOTPUT J : 

: ~~ : 
I ~~A I 
L_J~:3-17) _________________________ J 

9r 
L678 
18 
OR 

9t 
L678 
18 
SR 

I 

lSr 
l673 
16 
YI. 

19r 
L674 
18 
lG 

l---Jcl~ 
21 31 

1.673 
18 
YL 

1.674 
18 
LG 

I 
.---.8327 .-----------t------. 8330 

L678 
18 
SR 

2 

• ------. 8331 

I I 
L678 L674 L673 

18 18 18 
BR LG Vl 

5L--~--JMRW~ 
fRAILER 
fOW7·WAY 

l673 
18 
YL 

3 

L674 
18 
LG 

4 
WIRING· 
TRAILER 
TOW4-WAY 

DR805405 
J078W4 



8W· 54·6 ---------

1 WIRING· 
TRAILER 
TOW4--WAY 

2927 
14 
BK 

8W-54 TRAILER TOW 
ADD ON TRAILER TOW 

8 

Z927 
14 
BK 

9 WIRING· 
TRAILER 
TOW7·WAY 

Z927 
14 
BK 

.--------.--------. 8308 

5.9l 
/' 

2927 
14 

SKIOR 

", I , 

J078W4 

2927 
12 
BK 

(8W-15-8) 

J~~ 
GAS/6.7l 

A DIESEL , 

Z927 
14 
BK 

I 
v 

.a.G106 
(8W-15~) 

DR 

DR805406 



DR ---------------------- 8W-54 TRAILER TOW 
ADD ON TRAILER TOW 

DR805407 

I BATT AI I (8W-13-7) 

r -- - -~ - - - -_,MODULE-
_ r:-:: TOTALLY 

I I 8(+) l ELECTRONICS I INTEGRATED 

I I I I POWER 
FUSED (8W-13-3) 

I I IGNITION I I (8W-13-4) 
I I SWITCH I I 

OUTPUT 
I LJRUN-5TART)I I 
I -r~' t 

I @FUSE I 
I 30 I 

15A 

~ ____ j (8W~9!... __ J 
~r3 

r -1 MODULE-
ANTJ.. 

I I LOCK 
F960 

20 L J BRAKES 
- (8W-35-4) 

PKNL 34 

I 
• S139 

FROM 
Si58 

(8W-54-2) I (8W-13-9) W 
I 

F960 8401 A103 
20 20 18 

PKNL DGl8R GYIRD 

J J J 
FUSED T~LER FUSED 

IGNITION TOW 8(+) 
SWITCH DAMPING 
OUTPUT RELAY 

(RUN-5TART) CONTROL 

FROM 
5111 

(8W-54-2) 

T 
LSO 
18 

WTITN 

J 
BRAKE 
LAMP 

SWITCH 
OUTPUT 

8W·54 .. 7 

RELAY-
TRAILER 
TOW 
DAMPING 

J078W-4 





DR ------ 8W-55 NAVIGATION/TElECOMMUNICATIONS ------ 8W • 55 • 1 

8W·55 NAVIGATIONITELECOMMUNICATIONS 

Component Page Component Page 
Fuse 11 ............................ 8W-55-2 Mirror-Inside Rearview ............... 8W-55-3 
Fuse 29 ............................ 8W-55-3 Module-Hands Free ................ 8W-55-2, 3 
G201 .............................. 8W-55-3 Module .. Totally Integrated Power ...... 8W-55-2, 3 
G202 .............................. 8W-55-2 Radio ............................. 8W-55-2 



8W· 55·2 ------ 8W-55 NAVIGAT10NfTELECOMMUNICATIONS 
HANDS FREE 

J078W4 

I BATT AO I (8W-1l-7) rf - - - - - - - - - - - - - - - - - - 'MODUL.E-

1 ~ TOTALLY 
I @ I - - - - - - -, ELECTRONICS I INTEGRATED B(+) 
I FUSE I I I POWER 

I 
11 I (8W-13-3} 
20A I CAN B CAN B I (8W-13-4) 

I (8W-1l-10) L BUS (-~ _ ...!US (+) __ -.J I 
Ll ____ --J---S-------~ 

SIC9 11p6 ~C6 
TWISTED 

A114 PAIR 
18 

GYfRO 

I 054 055 
20 20 

EXCEPT wr WT/OR 

~ rTWISTEj I PAIR 
• S145 

I (8W-1J.10) 

G~i: 34 PTWISTEQ37 C219 

I PAIR 
'------v---'" 

26 t C219 

A114 
18 

GYIRO 

054 
20 
wr 

055 
20 

WT/OR 

r~~~ 
• S213 • 5211 

I 
• 5204 

r - - - - - - - - - -lRADIO 

I LEFT RIGHT COMMON I (8W-47-2) I (BW·13-16) 

A114 
18 

GY/RO 

A114 
18 

GY/RO 

I (8W·16-4) I (8W.18-3) 

054 055 
20 20 
WT WT/OR 

~~:~ 
• S217 • S215 

I (8W-1B-4) I (8W-18-3) 

054 055 
20 20 

AUDIO AUDIO AUDIO 

L OUTPUT OUTPUT OUTPUT J ----------
4 C1 16 C1 17TC1 

X795 
20 
OG 

I 
• S232 

(8W-47-2) 

wr wr/OR X716 X776 X795 
20 
DG I ;~~E~ I G;~N T~~Y J 4r:1 81 91 101 

r FUSED - - - - - - CAN B - -CANS - - - - - - LEFT - - RiGHT - -COMMON \ MODULE· 
I B(+) BUS (-) BUS (+) AUDIO AUDIO AUDIO I HANDS 
I OUTPUT OUTPUT OUTPUT {I FREE 
L~~ I 

-----------------------------~ 
22l 

Z970 
18 
BK 

I 
L G202 

(8W·15-16) 

DR 

DR805502 



DR 8W-55 NAVIGATIONfTELECOMMU NICATIONS 
HANDS FREE 

8W ·55-3 

I BATT AD I (8W-13-7) 

r - -~ - - - - - - - - -lMODUlE. 
- r-:::. - - ---, RO TOTAlL.Y I I B(+) ELECT NICS I INTEGRATED 

I I I ,POWER 

I I FUSED I I ((88WW~113-3}) 
I IGNITION I 

I I 6~i~~~ B~~P I I 
I L(RUN-5TART) FEED ---1 I 
I -r--- 1 

1 @FUSE I 
I 29 I 
I 10A I 
L __ l(~-1~O~ _ _ ____ J 

21 C3 111 C8 

L1 
18 

WT/LG 

I • S120 
I (8W-13-35) 

F21 L1 
20 18 

PKlDG WT/lG 

lOt - - _vi C219 r- - - - - - -- - - - - - - - - - - - - - - - - ,MODULE, 

F21) VOICE i HANDS 

DR805503 

20 ( RECOGNITIONI! I FREE 
PKlDG PHONE I 

I \ MICROPHONE 1 MICROPHONE 2 MICROPHONE SWITCH MICROPHONE SENSOR \ 
.~ ~~M ___ ~~ ___ ~H ___ ~~ __ ~ro __ ~~~ 

I (8W-13-20) 
161 51 171 151 2°l 21l 

F21 l1 X712 X722 X792 X730 X793 X835 
20 18 20 20 20 20 20 20 

PKlDG WT/LG DG/lB LBfDG LB{OG GYNL DGNL ORIGY 

3L-----!-----!- --!-----!---+---1-- -!8y C206 r 5 r 6 r 11 y 7 r 9 r 10 Y I 
F21 L 1 X712 X722 X835 X792 X730 X793 
20 20 20 20 20 20 20 20 

PKlDG WT/lG DGILB LBIDG ORIGY LB/DG GYNL DGNL 

11 C1 31 C1 61 C2 41 C2 111 C2 121c2 9JC2 71c2 
MICROPHONE VOICE 

IN (-) RECOGNITIONI 
PHONE 
SWITCH 
SIGNAL 

MICROPHONE 
FEED 

GROUND 

2yC1 

2944 
20 
BK 

4+C2OI 
Z944 

20 
BK 
I 

.... G201 
(8W-15-14) 

J078W-4 





DR -------8W-56 CONVENIENCE SYSTEMS -------8W - 56 - 1 

8W·56 CONVENIENCE SYSTEMS 

Component Page Component Page 
Assembly-Winch ..................... 8W-56-3 Module-Thtally Integrated Power ........ 8W-56-2 
Battery ............................ 8W-56-3 Motor-Adjustable Pedals ............... 8W-56-2 
Cluster ............................ 8W-56-2 Switch-Adjustable Pedals .............. BW-56-2 
Fuse 32 ............................ 8W-56-2 Switch-Tire Pressure Monitor ........... BW-56-2 
G201 .............................. 8W-56-2 Switch-Winch ....................... BW-56-3 
G203 .............................. 8W-56-2 



8W· 56·2 

J078W-4 

" , 

8W-56' CONVENIENCE SYSTEMS 

I BATT AO I (8VM3-7) .--1 .. --------.MODULE· 

I - - - - - l I TOTALLY I B(+) ELECTRONICS INTEGRATED 

I I I I POWER 

I I 1~~~TgN I ". " ,r,.,_ ' I ~:~:~~~ 
I ADJUSTABLE -SWITCH ' I 
I I PEDALS ' OUTPUT ' l , , , I 

L OUTPUT (RUN) J 
I - ----1- , I 

: ... @FUSE : 
r - - - - - - - - , CLUSTER 

32 
I 10A I 
~ ______ 1 (8W-~19~ __ J 

4 Y C2 14 Y C3 

A72 f504 
20 20 

RDIOR GYJPK 

1 ~~1::~E 
M~NITOR A MONIT~R 

I •1----• S251 
• • F504 

20 
GYJPK 

F504 F504 
20 20 

GY/PK GY/PK 

I FUSED FUSED I (8W40-9) 

I 'IGNITION IGNITION I 
PANEL PANEL PANEL 

I lAMPS LAMPS LAMPS I 
L ~I~ _ ~RI~R _ ,!!V~ .J 

20 Y C1 5 C3 12 C1 

E11 
20 

ORiDB 

• S234 

(8W-44-4) 

E11 
20 

ORIDB 

G562 G561 
20 20 

VT/yL VT 

I I 51 
~ ~~~--~~--~~--~~~ 

FUSED 

21 31 11 
PANEL TPM TPM SWITCH· 

2 

'~ ~ 
I-.. .......-; 

1 2 1 

IGNITION 
SWITCH 
OUTPUT 

(RUN) 

LAMPS 
DRIVER 

SWITCH· 
ADJUSTABLE 
PEDALS 

1 DOWN 

! 2UP 

2 
---- f------

1'( 4'( 6'( 
P206 Z146 P205 

16 18 18 
LGJLB BK LGIWT 

J 
I 

J ... G203 

(8W-15-18) 

1'1' 

,.. ........ J I MOTOR. 

€-
ADJUSTABLE 
PEDALS 

SWITCH 
SIGNAL 

INDICATOR 
CONTROL 

4l 
Z600 

20 
BK 

I 
... G201 

TIRE 
PRESSURE 
MONITOR 

(8W-15-14) 
(8W-15-15) 

DR 

DR805602 



DR -------------------

OR805603 

+ BATTERY 

(8W·13-7) 

10 
BK 

8W·56 CONVENIENCE SYSTEMS ------
POWER WAGON 

RD BR DG 

o o 
2 

BK 

2 

10 
RD 

WT 

ASSEMBLY
WINCH 

SWITCH· 
WINCH 
o OFF 
1 FORWARD 
2 REVERSE 

8W ·56·3 

J078W-4 





DR -------- 8W-60. POWER WINDOWS -------- 8W .. 60 .. 1 

8W·60 POWER WINDOWS 

Component Page Component Page 
Cluster ............................ 8W-60-6 Motor-Window-Passenger .............. 8W-60-3 
G203 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8W-60-6 Motor-Window-Right Rear ............. 8W-60-4 
G302 ........................ 8W-60-2, 3, 4, 5 Switch-Power Sliding Backlite .......... 8W-60-6 
Module-Totally Integrated Power ...... 8W-60-2, 6 Switch-Power Window-Left Rear ........ BW-60-5 
Motor-Power Sliding Backlite ........... 8W-60-6 Switch-Power Window-Passenger ........ BW-60-3 
Motor-Window-Driver ................. 8W-60-2 Switch-Power Window-Right Rear ....... 8W-60-4 
Motor-Window-Left Rear .............. 8W-60-5 Switch-WindowlDoor Lock-Driver .. 8W-60-2, 3, 4, 5 



8W· 60-2 

J078W-4 

8W-60 POWER WINDOWS ---------- DR 

I BAn AO I (8W-13-7) 

r - -r :- - - - - I MODULE· 

I _c--"'--, I TOTALLY I 8(+-) I ELECTRONICS INTEGRATED 

I I FUSED I I ~~~~3) 
I I IGNITION I I (BW-13-4) 

I I ~~i~~~ I I 
I L(RUNlACC)-.J I 
L __ L _____ .J 

6'( C9 
F30 
10 

Pt<JYL 

11 t C219 

F3D 
12 

Pt<JYL 
I 
• S200 

I (8W-13-37) 

F30 
12 

PKJYL 

22 f C220 

F30 
12 

PKlYL 

7 t C304 

F3D 
12 

PKlYL 

9~ C1 
r--------------------~~~ 
) )~~ 

DOOR LOCK· 
/ / DRIVER 
I ! 1 LEFT DOWN 
\ \ 2 LEFT UP 

\ \ 

8'( C1 

Z939 
12 
BK 
I 
• 8304 I (8W·15-20) 

Z939 
12 
BK 

7 t C305 

Z939 
12 
BK 
• 
• 8317 

I (8W-15-20) 
2939 

12 
BK 
• 

JL G302 
(8W-15-20) 

12 C1 

021 
14 

ORtWT 

J 

- __ ...J 

5 C1 

Q11 
14 

ORlLG 

J 
~

MOTOR. 

".. " W1NDOW· 
M DRIVER 

DR806002 



DR 

DR806003 

8W·60 POWER WINDOWS 

I RUN-ACC F30 I {8W-13-37} 

r--------------- - "lSWlTCHa 

I 

I 
J 

I 

\ 
\ 2 2 

j
WlNDOWI 
DOOR 

J LOCK
I DRIVER 

1 RIGHT UP 
I 2 RIGHT DOWN 
\ 3 LOCKOUT 

\ 
'-- ---- --- _J 

8'(C1 

Z939 
12 
BK 
I 
es304 I (8W-15-20) 

Z939 
12 
BK 

3 C1 

Q16 
12 

ORITN 

6 C1 

Q26 
12 

ORiGY 

a'(C2 
Q15 
12 

OR/LB 

B t C3~ 
Q15 
12 

OR/LB 

L---l--1C30 7J 14J 13J 5 

STANDARD 
CAB 
/ 

I MEGA! 
QUAD 
CAB 

" 
e--e---eS333 

Z939 
12 
BK 

I 
e S317 

I (8W-15-20) 

Z939 
12 
BK 
I 

..... G302 

(8W-15-20) 

I I I 
Q16 
12 

ORITN 

Q26 
12 

ORiGY 

1 J 7r---1 C302 
Q16 026 
12 12 

ORITN ORiGY 

41 21 
-

7 f C3D1 

Q15 
12 

OR/LB 

61 
'I 

------

~1 
2 

2 1 ........ 
r 

- 'G D 

Q15 
12 

OR/LB 

I 

51 11 
Q22 Q12 
12 12 

ORNT ORlBR 

Al B1 

Q15 
14 

OR/LB 

Q15 
14 

OR/LB 

~ ~ 
TO 

C320 
(8W~0-4) 

SWlTCH
POWER 
WlNDOW
PASSENGER 
1 UP 
2 DOWN 

TO 
C306 

(8W~O-5) 

L..1_',-1_< =====:@_M_-::=====:'_I'....II :i~GER 

8W· 60· 3 

J078W-4 



8W ·60·4 

J078W-4 

8W~0 POWER WINDOWS 
MEGA/QUAD CAB 

I RUN-Ace FlO I (8W-13-37) 

r------------ --l~~ 
", WlNDOWI 

/ /DOOR 
I I LOCK-

I I 
DRIVER 
1 RIGHT REAR UP 

\ I 2 RIGHT REAR DOWN 

\ \ 
\ 2 \ 

L_______ _ ___ j 
8lCi 

Z939 
12 
BK 

I 
-5304 I (8W-15-20) 

1 C1 2 C1 

2939 0612 0412 
12 14 14 
BK ORIDB ORILB 

71- - - - - -!- - - -! C305 
l al 12l 

Z939 
12 
BK 

0612 
14 

OR/DB 

0412 
14 

ORILB 

FROM 
5333 

(8W-60-3) 

'f 
015 
14 

ORILB 

I 
- S317 1 61 51 7r--I--1 c320 I (8W·15-20) 

2939 
12 
BK 

I 
.a. G302 

(8W-15-20) 

0612 
14 

ORIGY 

21 

0412 
14 

ORIWT 

41 
,..-I 

015 
14 

ORILB 

61 
'I 

f--------

Lf 1 
1 

~ 

.... ... ,., .. 
'-- 'c 0 

2 

::~l ::~l 
0212 0112 

14 14 
TN/LB TNIYL 

At st 

SWlTCH
POWER 
WINDOW· 
RIGHT 
REAR 
1 UP 
2 DOWN 

I
T "1IlOTOR. 

L..._ '-_ -_ -_-_-_-_-_ ..... ®_M_ ......... :~~~~_-_-_---J_' ...... =" 
~~ OUADCAB 

C) C) MEGA CAB 

DR 

DR806004 



DR 

DR806005 

8W-60 POWER WINDOWS -------
MEGA/QUAD CAB 

I RUN-ACC F30 I (8W-13-37) 

r----------- -, SWlTCH-
\ \ WlNDOWI 

DOOR 
J I~~ 

/ / DR~R 
1 LEFT REAR UP 

I I 2 LEFT REAR DOWN 

I I 
\ 2 1 2 \ 

\ \ 
L_ ____ _ __ ..,j 

8f C1 10 C1 4 C1 

Z939 
12 
BK 

I 
• S304 I (8W-15-20) 

Z939 0611 0411 
12 14 14 
BK ORiGY ORIWT 

!-----!----lC305 7T 3T 2T 
Z939 
12 
BK 

0611 
14 

ORIGY 

0411 
14 

ORIWT 

FROM 
S333 

(8W-60-3) 

T 
015 
14 

ORILS 

I 
• 8317 1 61 51 7r--T--1 C3G1 I (8W-15-20) 

Z939 
12 
SK 

I 
... G302 

(8W-15-20) 

0611 
14 

ORiGY 

21 

0411 
14 

ORIWT 

41 
.....j 

015 
14 

ORILS 

61 
T 

--------
2 

~1 2 
I--

.... ... 

- 'c 0 

1 

:: ~l :: q 
0211 0111 

14 14 
TNJLB TN/YL 

Al Bl 

SWITCH· 
POWER 
WINDOW· 
LEFT 
REAR 
1 UP 
2 DOWN 

IT II ~c:::w . 
.... _ '--_ -_ -_ -_ -_ -_ -_ ..... _®_M_""" ... _ -_ -_ -_ -_-_-_.....J_ ....... ~~ 

~~OUADCAB 

c> c> MEGA CAB 

8W .. 60 .. 5 

J078W-4 



8W ·60 .. 6 

J078W-4 

8W-60 ,POWER WINDOWS 
POWER SLIDING BACKLITE 

I BATT AO I (8W.13-7) 

r - -~- - - - - ,MODULE-

I - C""""" -, I lOYAllY I B(+) I ELECTRONICS INTEGRATED 

I I FUSED I , =~3) 
I I IGNITION I I (8W·13-4) 

I SWITCH I I OUTPUT I 
I L{RUN.ACC)~ I 
L __ L _____ .J 

6lC9 

FlO 
10 

PKlYL 

11 t C211 

FlO 
10 

PKlYl 

I 
.8200 I (8W-13-37) 

F30 
12 

PKlYL 

41 

r - 'l CLUSTER 

I PANEL I (8W-40-8) 
lAMPS 

~RIVE~ 
19 C1 

P301 
20 

LGIOR 

I 
• S209 I (8W-40-8) 

P301 
20 

lGlOR 

61 
OPEN (+) I OPEN (0) 

~Il ~1' _~. { ~l -'*----If I~~E 
2 

Z974 
12 
BK 

5T 8T 
0950 0951 

12 12 
ORJLG ORNT 

1 211 
15, - - - - -1 e220 

0950 0951 
12 12 

ORJLG ORNT 

11 21 

I 1~' ____ ~~~ ____ ~J I~~ 
..... ____ ~ _____ ....I BACKLITE 

7 

Z976 
20 
BK 

3 

2975 
12 
BK 

..... ------------------..... ---' ... G203 
(8W-15-17) 

DR 

DR806006 



DJI-------- 8W·61 POWER, DOOR LOCKS -------- 8W .. 61 .. 1 
~ ( " 

8W·61 POWER DOOR 'LOCKS 

Component Page 
Cluster .......................... 8W-61-2, a 

Component Page 
Latch-Door-Passenger ................. 8W-Sl-3 

Fuse 29 ............................ 8W-61-3 Latch-Door-Right Rear ................ 8W-61-3 
G302 .................... '.' ......... 8W-61-2 Module-Totally Integrated Power ........ 8W-Sl-3 
G30a .............................. 8W-Sl-3 Switch-Door Lock-Passenger ........... 8W-Sl-3 
Latch-Door-Driver ......... , ......... 8W:.si-2 Switch-WindowlDoor Lock-Driver ........ 8W-61-2 
Latch-Door-Left Rear ................. 8W-Sl-3 



8W· 61· 2 -------- 8W-61 POWER DOOR LOCKS 

J078W-4 

r - - - - - - - - - - - - - - - - - - , CLUSTER 

I DRIVER DOOR DOOR I (aw...o-7) 
DOOR UNLOCK LOCK 

I LOCK DRIVER DRIVER I 
I SWITCH LEFT LEFT I 
~~~ ________ 3~ ____ ~~ 

3l C4 11 C1 10 1 C1 

G161 P1 P393 
20 18 18 

VTIDG TNILG LG 

18 1 ________ 20 1 ___ - 17i C220 

P393 
18 

LG MEGA! 

STANDARD I QUAD 

G161 
20 

VTJDG 

Pi 
18 

TNlLG 

?B A,---~CAB"';;;'I " 

• 5321 

I (8W-40-7) 

P393 
18 
LG 
I 1 J . .r 

10 1 - - - - - - - -1- - - -1 C305 

G161 
20 

VTIDG 

71c1 
r - - - -lSWITCH

wtNDOWI 
) ) DOOR LOCK· 

/ / DRIVER 

I 2 l ~~~~K 
\ \ 
'--- --j 

11lC1 

Z939 
18 
BK 
I 
• S304 

I (SW-15-20) 

Z939 
12 
BK 

7 t C305 

Z939 
12 
BK 
I 
• 8317 

I (8W-15-20) 

Z939 
12 
BK 
I 

.a.G302 
(SW-15-20) 

Pi P393 
18 18 

TNILG LG 

31 41 'T-----r i :-
) ~ """ ) DRIVER 

r ® ( 
\.._------~ 

DR 

DR808102 



DR aW-61 POWER DOOR LOCKS ------- aw ·61·3 

I BATT AO I (8W-13-7) 

r - - - - - - - - - - - - 'F - - - - - -lMODULE-
~ TOTALLY 

I I - 8(+) - l ELECTRONICS I INTEGRATED 

I @ IP~R FUSE I FUSED I (8W-13-3) 
I 29 I IGNITION I I (8W-13-4) 

I 10A I SWITCH I 

L _ I (8W-:20~ _ _ __ L (R~~i~~T) J ____ J 
21 r C3 8 r C10 22 C3 

F21 F12 
20 14 

PKJOO PKIRD 

20 tJ.. C219 

F21 r PASSENG; - - - DOOR - - - - ~R- - - - - - - - - ~;- - -;;-OOR 1 CLUSTER 

20 I DOOR UNLOCK LOCK UNLOCK LOCK I (8W-40-6) 
PKJDG I LOCK DRIVER DRIVER DRIVER DRIVER I (8W-40-7) 
I SWITCH RIGHT RIGHT LEFT lEFT 
.5205 L _M~ ____ ~~ ___ ~~R~ ________ D~R!. _ ~~J 

I (8W-13-20) 2 r C4 24 r C1 11 r C1 23 r C1 10 I C1 

F21 G160 G778 P392 P5 P393 
20 20 18 18 18 18 

PKIDG VTIlG VT/LB lGIDB TNlOR LG 

10 t- ---4 - - - -~ - - - -~ C308 111 __ 17-{ C220 

F21 G160 Gn8 P3e2 P393 
20 20 18 18 18 

PKIDG VTIlG VTIlB MEGA! lG/DB LG 

1 J. 6 J. C302 STANDARD I QUAD I t- - - - --t CAB CAB 

F21 G160 ~ 
20 20 • ----1--------. 8323 • 5321 

PKlDG VTIlG G778 (8W-40-7) 

2 J.. 1 J.. 18 

5'( 
Z917 

20 
BK 
• • 8312 

I (8W-15-21) 
Z917 
20 
BK 

10 t C301 

Z917 
20 
BK 
I 
• 8311 
I (8W-15-21) 

Z917 
18 
BK 
• 

JL G303 

SWITCH
DOOR 
LOCK· 
PASSENGER 
1 LOCK 
2 UNLOCK 

VT/LB 
I 

MEGA! 
STANDARD QUAD 

~ 
I 
.-. S338 
I I 

P392 P392 
18 18 

lGIDB LGIDB 

71 
4r-------t C302 3t-

Gne P392 P392 
18 18 18 

VTIlB LGIDB LG 

J 

P5 
18 

TN/OR 

P393 
18 
LG 

Gna 1 1 
vi~B 3 

1 
4 t- - - -r C306 

P5 P393 
18 18 

4-t C320 TN/OR LG 

G778 31 41 
1e \' ~ \ LATCH-

TN/OR \ ,111"" ""'" \ DOOR-

1 / M / LER 
3 \.. _____ ~ REAR 

\~\LATCH. 
,111"" ""'" DOOR • 

/ M / RIGHT 
~ _____ ~ REAR 

3 4 \" 1-- - - -r \ LATCH· 
,111"" ""'" DOOR-

/ @ / PASSENGER 

DR806103 
(8W-15-21) L _______ J 

J078W4 





DR -------- 8W-62 POWER MIRRORS -------- aw - 62 - 1 

8W·62 POWER MIRRORS 

Component Page Component Page 
Fuse 8 ............................ 8W-62-3 Mirror-Outside Rearview-Passenger ...... 8W-62-3 
Fuse 25 ............................ 8W-62-2 Module-Totally Integrated Power ...... 8W-62-2, 3 
G302 ............................ 8W-62-2, 3 Switch-WindowlDoor Lock-Driver ...... 8W-62-2, 3 
Mirror-Outside Rearview-Driver ....... 8W-62-2, 3 



RFE 
PART 
TIME , 
I 

I BATT AO I (8W-13-7) 

r - - - .., MODULE· 

I I TOTALLY 
INTEGRATED 

I I POWER 

I 25 I ~~~:~~~ 
I 10A I 
I T (8~-13-22) I 
Lr __ .-I 

8} C8 

A940 
18 
RD 

I EXCEPT 
RFE 

PART 

A TIME , 4 t C136 

8W-62 POWER MIRRORS DR 

• S020 A940 I (SW-13-22) 

A940 
18 
RD 

I 

J07SW-4 

A940 
18 
RD 

31c2 ;- -----T1- -~ --~ -12 - ~ - -I~ -l~ --4- ~=~K. 
I _ _ _ I DRIVER 
I I 1 LEFT MIRROR UPILEFT 

2 LEFT MIRROR DOWNIRIGHT 
\ \ 3 RIGHT MIRROR UPILEFT 
\ 5 6 - - - - - - - -5 6 \ 4 RIGHT MIRROR DOWNIRIGHT r [ [ j 5 LEFT/RIGHT MIRROR VERTICAL 
"- - - - - - - - - - - - - - - - - - - ...l 6 LEFTJRIGHT MIRROR HORIZONTAL 

5T C2 1TC2 6 C2 2TC2 7 C2 4 C2 

Z939 P71 P195 
18 20 18 
BK TNIDG LGlYL 

L304 ~ ! ---- _I 5332 

I (8W-15-2O) 
TO 

Z939 MIRROR· 
12 OUTSIDE 
BK REARVIEW· 
! ORNeR 7l C305 (SW~2-3) 

Z939 
12 
BK 
I 
• S317 I (8W-15-20) 

Z939 
12 
BK 

I 
.... G302 

(8W-15-20) 

P75 
20 

TNIlG 

~ 
TO 

MIRROR
OUTSIDE 

REARVEW
DRIVER 

(SW-62-3) 

P195 
20 

LG/YL 

~ 
TO 

MIRROR
OUTSIDE 

REARVIEW· 
DRIVER 

(SW-62-3) 

P195 P72 P74 
18 18 18 

LG/YL TNlGY TN/OR 

2 1- - --!- - --! C304 l 3l 6l 
P195 

18 
LGlYL 

P72 P74 
18 18 

TN/GY TNlOR 

~ ~ ~ 
TO 

C301 
(8W-62-3) 

TO TO 
C301 C301 

(8W-62-3) (8W-62-3) 

DR806202 



DR 

FROM 
SWITCH· 
WINDOW I 

DOOR LOCK
DRIVER 

(6W-62·2) 

'f 
P71 
20 

TNJDG 

11 

FROM 
S332 

(8W-62·2) 

¥ 
P195 

20 
LGIYl 

31 

FROM 
SWITCH
WINDOWI 

DOOR LOCK· 
DRIVER 

(8W-6,2-2) 

T 
P75 
20 

TNIlG 

21 

8W-62 POWER MIRRORS 

I BATT AO I (8W-1l-1) 

r - -r =- - - - -lMOOULE • 
. C TOTALLY 

I r - - l ELECTRONICS I INTEGRATED I B(+) I POWER 
I I (8W-13-3) I FUSED I (8W.13-4) 

I I IGNITION I I 
SWITCH 

I I OUTPUT I I 
I L (R1UN) J I 
I r 
I ~FUSE I 

FROM 
C304 

(8W-62-2) 

Y 
FROM 
C304 

(8W-62-2) 

'f 
I lf~OA I P195 P72 L __ r:1

3-10) ___ J 
14 CiD 

18 18 
LGIYL TN/GY 

1 31 2

1 
__ ,_ 

PigS 
18 

LGIYL 

31 

P72 
18 

TNfGY 

11 

FROM 
C304 

(8W-62-2) 

'f 
P74 
18 

TN/OR 

~C301 
P74 
18 

TN/OR 

21 

8W·62·3 

.......,.r----~---~ MIRROR r--Jlr------.,~---~ MIRROR • 
OUTSIDE 
REARVlEW· 
DRIVER 

OUTSIDE 
REARVIEW. 
PASSENGER 

'----... M ~----

Bl 
Z939 
20 
8K 

I 

HEATED ELEMENT 

.8304 I (6W-1&-20) 

4 4 

Z939 C16 C16 C16 
12 20 18 18 
BK DBJGY DB/GY DB/GY 

7 L - - - - - --l C305 31t C13& 13 Ll -T 1l 
Z939 
12 
BK 

C16 C16 C16 
16 18 18 

OBIGY DBJGY DB/GY 

!------!--------! S334 

HEATED ELEMENT 

8 

Z939 
20 
BK 

----lc302 11l 
Z939 
20 
BK 

.-----------------------------------------------. ~17 I (8W-15-20) 

Z939 
12 
BK 

I 
... G302 

(8W-15-20) 

DR806203 J078W-4 
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DR --------- 8W·63 POWER SEATS --------- 8W - 63 - 1 

8W·63 POWER SEATS 

Component Page 
Cluster ............................ BW-63-5 
Fuse 27 .......................... BW·63-2, 3 
G201 .............................. BW-63-5 
G302 ............................ BW-63-3, 6 
Heater-Seat Cushion-Driver .......... BW-63-5, 6 
Heater-Seat Cushion-Passenger ....... BW-63-5, 6 
Module-Thtally Integrated Power .... BW-63-2, 3, 5 
Motor-Seat Adjuster-Driver Horizontal .. BW-63-2, 3 
Motor-Seat Adjuster-Front Driver 

Vertical ........................ BW-63-2,3 
Motor-Seat Adjuster-Front Passenger 

Vertical ....................... '.' . 8W-63-4 

Component Page 
Motor-Seat Adjuster-Passenger 

Horizontal ....................... BW-63-4 
Motor-Seat Adjuster-Rear Driver 

Vertical ........................ 8W-63-2, 3 
Motor-Seat Adjuster-Rear Passenger 

Vertical .......................... 8W-63-4 
Switch-Heated Seat-Driver ............. BW-63-5 
Switch-Heated Seat-Passenger .......... BW-63-5 
Switch-Seat-Driver ................. BW-63-2, 3 
Switch-Seat-Passenger ................ 8W-63-4 



8W· 63·2 8W-63 POWER SEATS 
HEAVY DUTY 

r-I BA-n-Ao-I (8W-13-7) 

r T - ... - - l MODULE· r- TOTALLY 

I @ I INTEGRATED 
I FUSE I POWER 

27 (BW-13-3) 
I 40A I (8W-13-4) 

L .1 (8W~222.. J 
7'( C8 
A210 

12 
ORiRD 

9 ~ C136 
A210 

12 
ORJRD 

7 ~ C311 
A210 

12 
ORiRD 

• 
• -----------------. 5363 
I 

A210 (8W-13-22) 

12 
ORJRD 

7 Y C313 

A210 
12 

ORJRD 
• 
• ---. S316 
I I (8W-13-22) 

A210 
12 

ORJRD 

H~ 

A210 
12 

ORIRD 

A~ 

A210 
12 

ORJRD 

W 
TO 

C316 
(8W-63-4) 

I 
~ I t I ~~:~:-)l~L \_12 3

I/ \_ 4 5
1/ % \16 I 1 ~~~~~~WN 

..... ---:-~-:_--_:_~~----.....;-~---1~-----~-:......---.....;-L-~-L-~L..J 3 HORIZONTAL REARWARD 

J078W-4 

E K L N M B v G v 4 HORIZONTAL FORWARD 
I I 5 FRONT DOWN 

Z939 Z939 6 FRONT UP 
14 14 
BK BK 
I I 
.--. S306 

I 
P13 P11 P17 P15 P21 Pi9 Z939 
12 12 12 12 12 12 14 

LGJOR LGNL LG/DG LGrWT LGrrN LG/LB BK 

2 t --6T - - -9f - -4T - - -Jt - 10T - - - at C3i3 

P13 P1i P17 P15 P21 Pi9 Z939 
12 12 12 12 12 12 14 

LGfOR LGNL lG/DG LGlBR LGrrN LGILB BK 

it @ 't IErS:RO 
FRONT 
DRIVER 

,.. ""'" SEAT DRIVER VERTICAL 
M ADJUSTER. HORIZONTAL 

REAR DRIVER 
VERTICAL 

E 

TO 
5364 

(8W-S3-6) 

DR 

DR806302 



DR 

DR806303 

8W-6l POWER SEATS 
LIGHT DUTY 

leAn AI I (8W-13-7) 

~ 1@ ~ - - ~ ~g:~~L~ 
INTEGRATED 

I FUSE I POWER 
I 27 I (8W-13-3) 

I 
40A I (8W-13-4) 

j (SW-13-22) L ___ ..J 

7yC8 

A210 
12 

ORIRD 

9 t C136 

A210 
12 

ORiRD 

7 t C311 

A210 
12 

ORIRD 

I 
• ---------. S363 I I (8W-13-22) 

A210 
12 

ORiRD 

1 ~ C313 

A210 
12 

ORiRD 

4.1. 

A210 
12 

ORIRO 

W 
TO 

C316 
(8W~3-4) 

8W·63·3 

~--------------------------~--------------------------------~SwrrcH· 

6 

SEAT· 
ORNER 
1 REAR DOWN 
2 REAR UP 

~--~------a-----~~------~----"------~----------------~~3HORaONT~REARWMID 7l 5l 6l 3l Sl 1l 2¥ 4HORaONT~FORWARD 
P13 
12 

LG/OR 

P11 
12 

lGIYL 

PH 
12 

LG/DG 

Pi5 
12 

LGIWT 

P21 
12 

LGITN 

Pi9 
12 

lGJLB 

J J 
~MOTOR-

,.. .......... SEAT 
M ADJUSTER· 

FRONT 

MOTOR. VERncAL 
,.. .......... SEAT 

M ADJUSTER-
DRIVER M

1 DRIVER 

~
1 HORaONTAL 

MOTOR. 
,.... .......... SEAT 

M ADJUSTER· 
REAR 
DRIVER 
VERTICAL 

BASE 
) 

2939 5 FRONT DOWN 
14 6 FRONT UP 
BK 
• • 5364 I (SW-15-20) 

Z939 
12 
BK 

1 t C311 

Z939 
12 
BK 
I 

A 

EXCEPT 
BASE 

I \ 
• 8317 

I (SW-1S-20) 
Z939 

12 
BK 
I 

'---..... v,------" 
I 

... 0302 
(SW-1S-20) 

J018W-4 



8W ·63·4 

J078W-4 

8W-63 POWER SEATS 

FROM 
S316 

(8W-63-2) 
(8W~3-3) 

17 
A210 

12 
ORJRD 

3 ~ C316 

A210 
12 

ORIRD 

7 t C323 

A210 
12 

ORJRD 
I 
.----. S365 
I I 

A210 A210 
12 12 

ORIRD ORJRD 

H,.l A,.l 

DR 

, I I 1", i I I ~E~::~ER 
1 l/~ I \ I 2 ) I · \ t 4 5 I ' \~ ~ ~ ~; ~~~= ~~WN 

L...-_~_~ ____ -*-____ ~ ____ ~ ___ ~ _____ ~# ____ '--__ """;!_---II 3 HORIZONTAL REARWARD 
BY G Y 4 HORIZONTAL FORWARD J E K l N M I I 5 FRONT DOWN 
Z939 2939 6 FRONT UP 
14 14 
BK BK 
I I 
.---. S366 

I 
P10 P12 P16 P14 P18 P20 Z939 
12 12 12 12 12 12 14 

LGfTN LGNL LG/BR LGJOR lG/DG lGILB BK 

!- - - +- - -!- - - -!- - ---!- - - -t- - - - - - ~ C323 
6 ¥ 2 r 9 r 4 r 10 r 3 r 8 r 

P10 
12 

LGfTN 

P12 
12 

LGNL 

P16 
12 

LG/BR 

P14 
12 

LGJOR 

P18 P20 
12 12 

LGJOG LGILB 

11 21 

HE~:;ER_ ~FRONT 
PASSENGER 

1~ VERTICAL 
MOTOR· 

,.. '" SEAT 
ADJUSTER-

M PASSENGER 
HORIZONTAL 

MOTOR· 1~ ,.. '" SEAT 
M ADJUSTER-

REAR 
PASSENGER 
VERTICAL 

Z939 
14 
BK 

o 
TO 

5367 
(8W-63-6) 

DR806304 



DR 8W-63 POWER SEATS 

I BATT AO I (8W·13·7) 

r - ~ - - - - "'MODULE. 

I r= I TOTALLY r s(,.) I ELECTRONICS INTEGRATED 

I I I I POWER 
I I FUSED I I (8W-13-3) 

B(+) (8W-13-4) 
I L ---1 I L_J _____ ...I 

16 C3 

8W ·63·5 

r - -, CLUSTER 

I PANEL I (8W-40-8) 

I LAMPS I 
~RIVE~ 

19lC1 
P301 
20 

LG/OR 

I .-----------------1-----------------. S209 I I (8W-40-8) 

P301 
20 

LG/OR 

21 

.... , 

(g) 
v 

3l 
P693 

18 
LGIWT 

9t em 

P693 
16 

ROIDB 

W 
TO 

HEATER· 
SEAT 

CUSHION. 
DRIVER 

(8W-63-6) 

OR806305 

( [) 

1l 
Z301 
20 

TN/BK 

1 ' 
~ 2 

.> > .? 
< > ~ 

~ 

~ 

6l 4l 
A930 A930 16 16 
RD RD 

I I . --. 

SWITCH
HEATED 
SEAT
DRIVER 
1 LOW 
2 HIGH 

A930 16 
RD 

61 t C219 

A930 
16 
RD 

I 
• 

2 ~ , 1 

~ ~ > 

~ ~ 
~ ?' "i 

~ 

4l 6l 
A930 A930 

16 16 
RD RD 

I I .--. S223 

(8W-13-27) 

C [) 

P301 
20 

LG/OR 

21 

.... , 

@ 
" .... 

P95 
18 

LGIWT 

5 t e31& 

P95 
16 

LG/VoIT 

W 
TO 

HEATER
SEAT 

CUSHION· 
PASSENGER 

(8W-(l3-6) 

SWiTCH
HEATED 
SEAT
PASSENGER 
1 LOW 
2 HIGH 

J016W-4 



8W·63·6 

J078W-4 

FROM 
C311 

(8W-63-5) 

f 
P693 

16 
RDIDB 

l~ 
RD 

HEAreR· 
SEAT 
CUSHION· 
DRIVER 

8W-63 POWER SEATS 
HEATED SEATS 

EXCEPT 
POWER 

SEAT , 

FROM 
C316 

(SW-63-5) 

'f 
P95 
16 

LGiWT 

l~ 
RO 

SK 

2t 
Z939 
18 
BK 

I 

HEATER· 
SEAT 
CUSHlON. 
PASSENGER 

POWER 
SEAT .. 

FROM 
C323 

(8W-63-4) 

T 
Z939 

14 
BK 

I ·----.5367 
I (8W.15-20) 

Z939 
14 
BK 
I 

'----,vr---"" 

4 t C3l. 

2939 Z939 
18 14 
SK SK 

I I .------------.$364 

Z939 
14 
SI< 

I 
W 

TO 
C3i3 

(8W-63-2) 

I (8W-15-20) 

LIGHT HEAVY 

~ 
I I 

Z939 1939 
12 14 
BK BK 

~ 
1 t C311 

Z939 
12 
BK 

EXCEPT 

~ 
I 
• 8317 

I (8W·15-20) 

Z939 
12 
BK 
I 
~ 

I 
... G302 

(8W·15-20) 

DR 

DR806306 



DR -------- 8W·64 POWER SUNROOF -------- 8W - 64 - 1 

8W·64 POWER SUNROOF 

Component Page Component Page 
Fuse 5 ............................ 8W-64-2 MotorlModule-Sunroof ................ 8W-64-2 
G203 .............................. 8W-64-2 Switch-Sunroof ...................... 8W-64-2 
Module-Totally Integrated Power ........ 8W-64-2 



8W·64·2 

J078W-4 

8W-64 POWER SUNROOF 

I BAn AO I (8W-13-7) , 

rl---------------~~~ 
I r- to ~ - - - ---, E CS I TOTALLY 

~ 
I 8(+) I LECTRONI INTEGRATED 

I I FUSE I CAN B CAN B I I POWER 

I ~OA ~US (+) ___ BUS ill I ~:~:~~~ 
~ 1 (BW.~) ___ I ___ ] _____ J 

6 Y C10 3'( C6 11'( C6 

A310 D55 D54 
16 20 20 

RDILB WTJOR WT 

15 l ____ 37} ___ 34 --t C219 

055 054 
20 20 

WTJOR WT 
I I 
• S211 • S213 

I (8W-18-3) I (8W-18-4) 
A310 D55 054 

16 20 20 
RDILS WTJOR WT 
1-1r- - - - - ~ - - - ---t C201 

11 Y 10 '( 

055 054 
20 20 

WTJOR wr 
I I 
• S349 • S350 

I (8W-18-3) I (8W-18-4) 

A310 055 054 
14 20 20 

RDJtB WTIOR WT 

l 6t 7l 
3t- - - - - -r- - - - -t C340 

A310 D55 054 
14 20 20 

RDJtB WTJOR wr 
al 5t 4t 
FUSED CANS CANB 

B(+) BUS(+) BUS(-) 
SUNROOF SUNROOF SUNROOF 

SUNROOF VENT OPEN CLOSE 
SWITCH SWITCH SWITCH SWITCH 

GROUND SUPPLY SENSE SENSE SENSE 

6 ¥ 10 ¥ 2 '( 3 Y 7 Y 
~ ~ ~ 00 ~ 
14 20 20 20 20 
BK ORllG ORIYL ORfTN ORllB 

5 -J,- - - - - -+ - - - - - - + - - - + - - ----t 'I' 1y 9¥ 8y 4yC340 
~ ~ ~ 00 ~ 
14 20 20 20 20 
BK ORILG OR/YL ORITN ORllB 

~ 8310 B J.. A t C J.. 0 t 

j:::1~17) 11 t ( t ( t ( 

Z964 
18 
BK 
I 

.a. G20l 

(8W-15-17) 
~ NOTE: D54, 055 CIRCUITS ARE TWISTED PAIR 

DR 

MOTOR{ 
MODULE-
SUNROOF 

SUNROOF I~'TCH. 

OR806402 



DR -------- 8W~70. SPLICE INFORMATION --------_8W - 70 - 1 

8W·70 SPLICE INFORMATION 

Component Page 
811 .................................. 8W-1S-6 
812 .................................. 8W-18-5 
816 ................................. 8W-13-25 
820 ................................. SW-13-22 
821 ................................. 8W-31-23 
822 ............•.................... SW-13-19 
823 .................................. 8W-13-B 
824 ................................. 8W-13-20 
825 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8W-31-23 
826 ................................. 8W-IS-I9 
S30 ............................•.... BW-30-29 
S31 . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . 8W-30-29 
832 . . . . . . . . • . .'. . . . . . . . . . . . . . . . . • • • • . 8W-30-26 
833 . . . . . . . . . . • • . . . . . . . . • . . . . . .- • . . • . . BW-30-30 
835 . . . . . . . . . . '. . . . . . . . . . . . . . . . . . • • • . • BW-30-40 
836 . . . . . . • . . . . . . . . . . . . . . . . . . . . . . • _. • . SW-30-40 
840 . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . 8W-30-32 
841 . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 8W-S0-33 
842 . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 8W-70-6 
843 ..................•.............. 8W-30-34 
S44 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8W-70-6 
845 . . . . . . . . . . . . . . .'. . . . . . . . . . . . . . . . . . SW-30-34 
S46 ............... -•................. 8W-15-13 
850 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BW-S0-42 
8100 . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 8W-15-5 
SlOl ................................. SW-15-4 
8102 ................................. SW-51-2 
8103 ..............•.................. SW-70-4 
8104 . . . . . . . . . . . . . . .'. . . . . . . . . . . . . . . . . . SW-50-5 
8105 ..............•.................. SW-lS-6 
8106 ...............•................. 8W-50-4 
Sl08 ................................. 8W-3l-7 
8109 ................................ SW-30-31 
8110 . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 8W-13-S 
8111 . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . SW-33-2 
8112 . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 8W-30-4 
8113 ...............•................. 8W.70-4 
8115 . . . . . . . . . . . • . . • . . . . . . .'. . -. . . . , . . . .' BW-13-7 
8119 ................................. 8W-31-4 
8120 ...............,................ 8W-1S-3S 
8123 ................................ 8W-13-11 
8125 ....•.....•...................... 8W-31-3 
8132 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8W-70-S 
S133 ................................ 8W-31-16 
8136 ................................ 8W-13-20 
8137 ................................. 8W-30-3 
8139 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8\\1'-13-9 
8142 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8W-30-5 
8144 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BW-70-4 
8145 ................................ 8W-13-10 
8148 ................................. 8W-30-4 
8149 . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 8W-30-5 
8150 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8W-70-2 
8151 ..............................•. SW-13-19 
8152 . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . 8W-39-2 
8153 ...............................•. 8W-15-5 
8154 ................................. 8W-70-3 
8155 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BW-I5-5 
8158 . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . 8W-54-2 
8159 ................................ SW-30-19 
8164 ................................ SW-1S-13 
8165 .....................•.......... 8W-13-24 
8168 ................................ SW-30-12 
8169 ................................ 8W-30-13 
8170 ................................ 8W-30-20 
8173 ................................. SW-70-7 
8176 .................•.............. 8W-1S-13 
8178 ................................ 8W-13-23 
8180 ................................. 8W-13-9 
8185 ................................ 8W-13-25 
8189 ................................ 8W-30-21 
8190 ................................ 8W-1S-10 
8191 ................................. 8W-13-S 
8192 ................................ 8W-31-25 

Component Page 
8194 ................................ 8W-1S-3S 
8199 .........•......•................ SW-13-7 
8200 ................................ 8W-13-37 
8201 . . . . . , . . . . . • . . . . . . . . . . . . . . . . . . . . . 8W-40-8 
8202 ................................ 8W-13-24 
8203 ................................ 8W-31-IS 
8204 ................................ 8W-13-16 
8205 ................................ SW-13-20 
8209 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8W-40-8 
8211 ................................. 8W-18-3 
8213 ................................. 8W-18-4 
8214 . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 8W-33-2 
8215 ...........•..•...... ' ............ 8W-18-3 
8217 .•.....•...•..•..•............... 8W-1B-4 
8219 ................................ SW-30-37 
8221 ...........•.•.•....•........... 8W-13-23 
8222 ............•................... SW-13-1S 
8223 ................................ 8W-13-27 
8224 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BW-42-2 
8226 . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . 8W-42-4 
8227 ..................•.............. 8W-47-7 
8228 ..................•............. SW-15-1S 
8229 ..................•.............. 8W-47-7 
8232 ..•........•.....•............... SW-47-2 
8233 ..............•.................. SW-47-7 
8234 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BW-44-4 
8235 ................................ 8W-13-16 
8237 .........................•...... 8W-13-21 
8241 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8W-50-6 
8245 ................•...•........... 8W-13-23 
8251 . . . . . . • . . . . . . . . . • . '. . . . . . . . . . . . . . . BW-56-2 
8301 . ' .................•.............. 8W-44-2 
8303 . . . . . . . . . . . . . . . . . . '. . . . . . . . . . . . • . . BW-50-6 
8304 ................................ 8W-15-20 
8305 ..................:-.............. SW-15-1B 
8306 ................................ 8W-15-20 
8308 ..............•................•. 8W-1S-8 
8309 ... -.............................. 8W-15-3 
8310 ..•............................. SW-15-17 
8311 .....•...........••............. SW-1S-21 
8312 ..................•............. 8W-15-21 
8313 . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . SW-51-2 
8316 ...........•.................... BW-13-22 
8317 ..................•............. 8W-15-20 
8321 ..................•.............. 8W-40-7 
8322 . . . . . . . . • . . • . . . . . • . . . . . . . . . . . . . . . BW-43-4 
8323 . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . BW-61-3 
8324 . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 8W-Sl-2 
8325 ..................•.............. 8W-Sl-5 
8326 . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . 8W-Sl-3 
8327 • . . . . . . . . . . . . . . • . . • . . . • . . . . . . . . . . SW-54-S 
8330 ..................•.............. SW-S4-5 
8331 •..............•................. 8W-64-5 
8332 . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 8W-62-2 
8333 • . . . . . . . . • • . . . . . . . . • . . . . . . . . . . . . . BW-60-3 
8334 . . . . . . . . . . . . • . . . . . . . . . . . • . . . . . . . . BW-62-3 
8338 . . . . . . . . . . . . • • • • • . . . • . . . . . . . . . . . . 8W-61-3 
8340 ................................. BW-15-3 
8341 . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . SW-15-3 
8342 ................•................ SW-51-4 
8343 . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 8W-61-4 
8344 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SW-44-2 
8349 ..........•...............•...... 8W-18-3 
8360 . . . . . . . • . . • . . . . . . . . . . . . . . . . . . . . . . SW-IB-4 
8351 ..........................•...... SW-61-6 
8355 .......•........................ SW-t3-16 
8360 .....................•.......... SW-15-19 
8363 ................................ 8W-13-22 
8364 ................................ 8W-15-20 
8365 ................................ 8W-13-22 
S366 ................................ 8W-15-20 
8367 ................................ SW-15-20 
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DR -------- 8W .. 80 CONNECTOR PIN-OUTS -------- 8W .. 80 - 1 

8W-80 CONNECTOR PIN-OUTS 

Component Page 
Actuator-Blend Door-Driver ............. 8W-80-6 
Actuator-Blend Door-Passenger (Dual Zone) .. 8W-80-6 
Actuator-Electronic 'furbo (6.7L) .......... 8W-80-6 
Actuator-Fuel Control (Diesel) ............ 8W-80-6 
Actuator-Mode Door 1 (Panel To Floor) ..... 8W-BO-6 
Actuator-Mode Door 2 (Defrost To Floor) .... BW-BO-7 
Actuator-Recirculation Door ............. BW-BO-7 
Airbag-Passenger Squib ................ 8W-80-7 
Airbag-Side Curtain-Left ............... 8W-80-7 
Airbag-Side Curtain-Right .............. 8W-80-B 
Amplifier-Radio CI (Premium) ........... BW-BO-8 
Amplifier-Radio C2 (Premium) ........... BW-80-9 
Assembly-EGR Valve (6.7L) .............. BW-BO-9 
Assembly-EGR Valve (6.7L) .............. BW-BO-9 
Assembly-EGR Valve (Gas Except 5.7L HD) . BW-80-10 
Assembly-Line Pressure SensorNariable Force 

Solenoid (RLE) .................... BW-80-10 
Assembly-Shift MotorlMode Sensor (RFE Part Time 

ETCIRE ETC) ..................... BW-BO-IO 
Assembly-Shift MotorlMode Sensor (RFE Full Time 

ETC) ........................... 8W-80-10 
Assembly-Transmission Solenoid (Re) ..... BW-80-11 
Assembly-Transmission Solenoid Cl (RC) ... BW-80-ll 
Assembly-Transmission Solenoid C2 (RC) ... BW-80-l1 
Assembly-Transmission SolenoidlPressure Switch 

(RLE) ........................... BW-80-l2 
Assembly-Transmission SolenoidlI'RS 

(RFE) ........................... 8W-80-12 
Assembly-Transmission Throttle Valve (Diesel 

Re) ............................. 8W-80-13 
Assembly-Winch B(+) Eyelet ............ 8W-80-13 
Assembly-Winch Ground ............... BW-80-13 
Auxiliary PDC Box (Upfitter Package) ..... 8W-80-l3 
Backlite-Electric Heated (Ground) ........ BW-BO-14 
Backlite-Electric Heated (Power) ......... 8W-BO-14 
Battery-Auxiliary-Negative (Diesel) ....... 8W-BO-14 
Battery-Auxiliary-Positive (Diesel) ........ BW-BO-14 
Battery-Auxiliary-Positive (Diesel) ........ 8W-BO-14 
Battery-Auxiliary-Positive (Diesel) ........ 8W-80-15 
Battery-Auxiliary-Positive (Diesel) ........ 8W-80-15 
Battery-Auxiliary-Positive (Diesel) ........ BW-80-l5 
Battery-Negative (Diesel) .............. BW-BO-15 
Battery-Negative (Power Wagon) ......... BW-BO-15 
Battery-Negative (Gas Except Power 

Wagon) .......................... 8W-80-l6 
Battery-Negative (Gas Except Power 

Wagon) .......................... 8W-80-16 
Battery-Positive (Diesel) ............... 8W-80-16 
Battery-Positive (Gas Except Power Wagon) . 8W-BO-17 

Component Page 
Battery-Positive (Power Wagon) .......... 8W-80-17 
Cl02 (4WD) ........................ 8W-80-17 
CI02 (4WD) ........................ 8W-80-l8 
CI02 (Except Power WagonlExcept LD 

4WD) ........................... BW-80-l8 
Cl02 (Except Power WagonlExcept LD 

4WD) ........................... BW-80-18 
ClOa ............................. 8W-80-IB 
Cl03 ............................. 8W-80-19 
CIOB (5.9L Diesel Aff) ................ BW-80-l9 
CIOB (5.9L Diesel Aff) ................ 8W-80-19 
CIOB (6.7L Diesel Aff) ................ 8W-80-20 
CIOB (6.7L Diesel AIr) ................ BW-80-20 
Cl12 (5.9L) ......................... BW-80-21 
Cll2 (5.9L) ......................... BW-80-21 
Cl12 (6.7L) ......................... BW-80-2l 
Cl12 (6.7L) ......................... 8W-80-22 
Cl16 (Diesel) ....................... 8W-80-22 
Cl16 (Diesel) ....................... 8W-80-22 
Cl17 (Diesel) ....................... 8W-80-23 
Cl17 (Diesel) ....................... 8W-BO-23 
Cl29 '" .......................... BW-80-23 
C129 ............................. BW-80-23 
Cl30 (6.7L AIr) ......... " ........... BW-80-24 
C130 (6.7L AIr) ..................... 8W-80-25 
Cl30 (6.7L AIr) ..................... 8W-BO-27 
Cl30 (Except 6.7L Atr) ................ 8W-BO-28 
Cl30 (Except 6.7L Atr) ................ 8W-80-29 
C13l (5.7L ETC) ..................... 8W-80-31 
C13l (5.7L ETC) ..................... BW-80-31 
C132 (Diesel ETClDiesel AIr MTC) ....... 8W-80-3l 
C132 (Diesel ETClDiesel AIr MTC) ....... 8W-80-32 
Cl32 (Diesel MIT MTC) ............... 8W-BO-32 
Cl32 (Diesel MIT MTC) ............... 8W-80-32 
C134 (Power Wagon) .................. 8W-80-33 
C134 (Power Wagon) .................. BW-BO-33 
Cl35 ............................. 8W-80-33 
Cl35 ............................. 8W-80-34 
Cl36 ............................. 8W-BO-34 
C 136 ..... . . . . . . . . . . . . . . . . . . . . . . . . 8W-80-35 
C137 (Power Wagon) .................. BW-BO-35 
C137 (Power Wagon) .................. BW-BO-35 
Cl38 ............................. BW-80-36 
Cl38 ............................. 8W-BO-36 
C140 (5.7L) ........................ 8W-80-36 
Cl40 (5.7L) ........................ 8W-BO-36 
C145 ............................. 8W-BO-37 
Cl45 ............................. 8W-80-37 
Cl60 ............................. 8W-80-37 



8W .. 80 - 2 -------- 8W-80 CONNECTOR PIN-OUTS -------- DR 

Component Page 
C160 ............................. 8W-80-37 
C200 ............................. 8W-80-37 
C200 ............................. 8W-80-38 
C201 ............................. 8W-80-38 
C201 ............................. 8W-80-38 
C206 (Except Hands Free) .............. 8W-80-39 
C206 (Except Hands Free) .............. 8W-80-39 
C206 (Hands Free) ................... 8W-80-39 
C206 (Hands Free) ................... 8W-80-40 
C219 ............................. 8W-80-40 
C219 ............................. 8W-80-42 
C220 ............................. 8W-80-43 
C220 ............................. 8W-80-44 
C221 (SLT) ......................... 8W-80-44 
C221 (SLT) ......................... 8W-80-45 
C301 ............................. 8W-80-45 
C30I ............................. 8W-80-45 
C302 ............................. 8W-80-46 
C302 ............................. 8W-80-46 
C304 ............................. 8W-80-47 
C304 ............................. 8W-80-47 
C305 ............................. 8W-80-47 
C305 ............................. 8W-80-48 
C306 (Quad Cab) .................... 8W-BO-4B 
C306 (Quad Cab) .................... 8W-80-48 
C308 ............................. 8W-80-49 
C308 ............................. 8W-80-49 
C311 ............................. 8W-80-50 
C311 ............................. 8W-80-50 
C313 ............................. 8W-80-50 
C313 ............................. 8W-80-51 
C3I6 ............................. BW-80-51 
C316 ............................. BW-80-51 
C318 (Upper Bucket) ................. 8W-80-51 
C318 ............................. 8W-80-52 
C319 (Lower BucketlBench) ............ 8W-80-52 
C319 ............................. 8W-80-52 
C320 (Quad Cab) .................... 8W-80-52 
C320 (Quad Cab) .................... 8W-80-53 
C323 (Heated Seats) .................. 8W-80-53 
C323 (Heated Seats) .................. 8W-80-53 
C327 (Dual Rear Wheels) .............. 8W-80-54 
C327 (Dual Rear Wheels) .............. 8W-80-54 
C328 (Dual Rear Wheels) .............. 8W-80-54 
C328 (Dual Rear Wheels) .............. 8W-80-54 
C337 ............................. 8W-80-54 
C337 ............................. 8W-80-55 
C340 (Sunroof) ...................... 8W-80-55 
C340 (Sunroof) ...................... 8W-80-55 
Capacitor-Ignition (3.7U4.7L) ........... 8W-80-55 
Cluster Cl ......................... 8W-80-56 
Cluster C3 ......................... 8W-80-56 
Cluster C4 ......................... 8W-80-57 
Clutch-AiC Compressor ................ 8W-80-57 

Component Page 
Coil-Ignition I (NGC) ................. BW-80-57 
Coil-Ignition 2 (NGC) ................. 8W-80-57 
Coil-Ignition 3 (NGC) ................. 8W-80-58 
Coil-Ignition 4 (NGC) ................. 8W-80-58 
Coil-Ignition 5 (NGC) ................. 8W-80-58 
Coil-Ignition 6 (NGC) ................. 8W-80-58 
Coil-Ignition 7 (4.7U5.7L) .............. 8W-80-59 
Coil-Ignition 8 (4.7U5.7L) .............. 8W-80-59 
Control-AlC-Heater CI ................ 8W-80-59 
Control-AlC-Heater C2 ................ 8W-80-60 
Data Link Connector .................. 8W-80-60 
Drive-Fan-Radiator (Diesel) ............. 8W-80-60 
Generator .......................... 8W-80-61 
Generator-Eyelet .................... 8W-80-61 
Generator-Eyelet (220 Amp Alternator) .... 8W-80-61 
Heater-Fuel (Diesel) .................. 8W-80-61 
Heater-Intake Air (Diesel) .............. 8W-BO-62 
Heater-Seat Cushion-Driver ............ 8W-80-62 
Heater-Seat Cushion-Passenger .......... BW-80-62 
Horn 1 ............................ 8W-80-62 
Horn 2 ............................ 8W-80-62 
Injector-Fuel I (Diesel) ................ BW-80-63 
Injector-Fuel I (NGC) ................. 8W-80-63 
Injector-Fuel 2 (Diesel) ................ 8W-80-63 
Injector-Fuel 2 (NGC) ................. 8W-80-63 
Injector-Fuel 3 (Diesel) ................ 8W-80-63 
Injector-Fuel 3 (NGC) ................. 8W-80-64 
Injector-Fuel 4 (Diesel) ................ 8W-80-64 
Injector-Fuel 4 (NGC) ................. 8W-BO-64 
Injector-Fuel 5 (Diesel) ................ BW-80-64 
Injector-Fuel 5 (NGC) ................. 8W-80-65 
Injector-Fuel 6 (Diesel) ................ 8W-80-65 
Injector-Fuel 6 (NGC) ................. 8W-80-65 
Injector-Fuel 7 (NGC) ................. 8W-80-65 
Injector-Fuel 8 (NGC) ................. 8W-80-66 
Lamp-Backup-Left (Box On) ............ 8W-80-66 
Lamp-Backup-Right (Box On) ........... 8W-80-66 
Lamp-Bar-Tailgate (Dual Rear Wheels) .... 8W-BO-66 
Lamp-Center Bezel ................... 8W-80-67 
Lamp-Center Console (Lower Bucket) ..... 8W-80-67 
Lamp-CHMSL-Aftermarket ............. BW-80-67 
Lamp-Clearance I (RD) ............... 8W-80-67 
Lamp-Clearance 2 (RD) ............... 8W-80-67 
Lamp-Clearance 3 (RD) ............... 8W-80-68 
Lamp-Clearance 4 (HD) ............... 8W-80-68 
Lamp-Clearance 5 (RD) ............... BW-80-68 
Lamp-Dome-Rear .................... 8W-80-68 
Lamp-Fender-Front Left (Dual Rear 

Wheels) ......................... 8W-80-69 
Lamp-Fender-Front Right (Dual Rear 

Wheels) ......................... 8W-BO-69 
Lamp-Fender-Rear Left (Dual Rear Wheels). 8W-80-69 
Lamp-Fender-Rear Right (Dual Rear 

Wheels) ......................... 8W-80-69 
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Lamp-Fog-Left Front ................. 8W-80-69 
Lamp-Fog-Right Front ................ 8W-80-70 
Lamp-Glove Box ..................... BW-BO-70 
Lamp-Headlamp-Left ................. BW-BO-70 
Lamp-Headlamp-Right ................ 8W-BO-70 
Lamp-High Mounted Stop/Cargo ......... 8W-BO-70 
Lamp-License-Left ................... 8W-BO-71 
Lamp-License-Right ............. « •••• 8W-80-71 
Lamp-Parkffurn-Left Front .......... « •• 8W-80-71 
Lamp-Parklfurn-Right Front ........... 8W-80-71 
Lamp-Reading-Front (Except Sunroof) ..... 8W-80-72 
Lamp-Reading-Front (Sunroof) « ••••••••• BW-80-72 
Lamp-Tail Stoplfurn-Left (Box Off) ....... BW-BO-72 
Lamp-Tail Stoptrurn-Left (Box On) ....... BW-BO-72 
Lamp-Tail Stoptrum-Right (Box Off) ...... 8W-80-73 
Lamp-Tail Stoptrum-Right (Box On) ...... BW-80-73 
Lamp-Underhood .................... BW-80-73 
Lamp-Vanity-Left (Light Package) ........ BW-BO-73 
Lamp-Vanity-Right (Light Package) ....... BW-80-74 
Latch-Door-Driver (Base) .............. BW-BO-74 
Latch':Door-Driver (Power Locks) ......... BW-80-74 
Latch-Door-Left Rear (Base) ............ BW-BO-74 
Latch-Door-Left Rear (Power Locks) ...... BW-BO-75 
Latch-Door-Passenger (Base) ............ BW-BO-75 
Latch-Door-Passenger (Power Locks) ...... 8W-BO-75 
Latch-Door-Right Rear (Base) ........... BW-80-75 
Latch-Door-Right Rear (Power Locks) ..... 8W-80-76 
Lighter-Cigar ....................... BW-BO-76 
Media System-MonitorlDVD ............ BW-80-76 
Mirror-Inside Rearview 01 (Except Base) ... BW-BO-76 
Mirror-Inside Rearview C2 (Hands Free) ... BW-BO-77 
Mirror-Outside Rearview-Driver ......... BW-80-77 
Mirror-Outside Rearview-Passenger ....... 8W-BO-77 
Module-Anti-Lock Brakes (AWAL) ........ 8W-BO-7B 
Module-Anti-Lock Brakes (RWAL) ........ BW-80-79 
Module-Axle Disconnect-Front (LD 4WD) ... BW-BO-79 
Module-Brake Provision ............... 8W-BO-79 
Module-Electronic Overhead (Except Base) . 8W-BO-79 
Module-Engine Control Cl (5.9L) ........ BW-BO-BO 
Module-Engine Control Cl (6.7L) ........ 8W-BO-Bl 
Module-Engine Control C2 (5.9L) ........ 8W-80-82 
Module-Engine Control C2 (6.7L) ........ BW-80-83 
Module-Final Drive Control (Power Wagon) . 8W-BO-84 
Module-Fuel Pump ............. , ..... 8W-80-B5 
Module-Hands Free ..... , ............ 8W-80-85 
Module-02 Sensor (6.7L Diesel) .......... 8W-80-85 
Module-02 Sensor (6.7L Diesel) ........ , . 8W-80-86 
Module-Occupant Restraint Controller 01 .. 8W-80-86 
Module-Occupant Restraint Controller C2 .. BW-SO-S7 
Module-Powertrain Control C 1 (Diesel) .... 8W-80-B8 
Module-Powertrain Control Cl (Gas) ...... BW-BO-89 
Module-Powertrain Control C2 (Gas) ...... SW-80-90 
Module-Powertrain Control C3 (Gas) ...... 8W-BO-91 
Module-Powertrain Control C4 (Diesel) '" . 8W-80-92 

Component Page 
Module-Powertrain Control C4 (Gas) ...... 8W-80-93 
Module-Remote Throttle Provision (6. 7L 

Diesel) .......................... 8W-80-94 
Module-Sentry Key Remote Entry/WCM ... 8W-BO-94 
Module-Steering Control C1 """""" 8W-80-94 
Module-Steering Control C2 (Premium) .... 8W-80-94 
Module-Steering Control C3 ........... , BW-80-95 
Module-Steering Control C4 .......... ,' BW-BO-95 
Module-Totally Integrated Power Cl ...... 8W-80-95 
Module-Totally Integrated Power C 10 ..... SW-BO-96 
Module-Totally Integrated Power C2 ...... 8W-80-96 
Module-Totally Integrated Power C3 ...... 8W-80-97 
Module-Totally Integrated Power C4 ...... 8W-80-97 
Module-Totally Integrated Power 05 ...... SW-80-98 
Module-Totally Integrated Power C6 ...... 8W-80-98 
Module-Totally Integrated Power C7 ...... 8W-80-98 
Module-Thtally Integrated Power C8 ...... 8W-80-99 
Module-Thtally Integrated Power C9 ...... 8W-80-99 
Module-Thtally Integrated Power-Eyelet 

(Diesel) .......................... BW-80-99 
Module-Transmission Control Cl (RC) .... BW-80-100 
Module-Transmission Control C2 (RO) .... 8W-SO-I00 
Module-Transmission Control C3 (RC) .... 8W-80-101 
Motor-Adjustable Pedals (Except Base) ... 8W-80-101 
Motor-Blower .............. , ....... 8W-80-102 
Motor-Condenser Fan (Gas) ............ 8W-80-102 
Motor-lAC (4.7L) .................... 8W-80-102 
Motor-Power Sliding Backlite (Quad CablExcept 

Base) .. , ......... , ....... , ..... 8W-80-102 
Motor-Seat Adjuster-Driver Horizontal 

(HD) .......... , ................ 8W-80-102 
Motor-Seat Adjuster-Driver Horizontal 

(LD) .................. , ........ 8W-80-103 
Motor-Seat Adjuster-Front Driver Vertical 

(HD) ............ , .............. 8W-SO-I03 
Motor-Seat Adjuster-Front Driver Vertical 

(LD) .......................... , 8W-80-103 
Motor-Seat Adjuster-Front Passenger 

Vertical ......................... 8W-BO-I03 
Motor-Seat Adjuster-Passenger Horizontal. 8W-80-104 
Motor-Seat Adjuster-Rear Driver Vertical 

(HD) ........................... 8W-BO-I04 
Motor-Seat Adjuster-Rear Driver Vertical 

(LD) ........................... SW-80-104 
Motor-Seat Adjuster-Rear Passenger 

Vertical ......................... 8W-80-104 
Motor-Window-Driver ................ 8W-BO-I05 
Motor-Window-Left Rear .............. 8W-BO-I05 
Motor-Window-Passenger ............. 8W-80-105 
Motor-Window-Right Rear ............. 8W-SO-I05 
Motor-Wiper-Front .................. BW-80-105 
MotorlModule-Sunroof ................ 8W-80-106 
Port-Diagnostic (6.7L) ................ 8W-80-106 
Port-Upfitters ...................... 8W-80-106 
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Component Page 
Port-Upfitters ...................... 8W-80-107 
Power Outlet ...................... 8W-80-107 
Power Outlet-Console ................ 8W-80-107 
Power Outlet-Instrument Panel ......... 8W-80-107 
Pump-Washer-Windshield ............. 8W-80-108 
Radio C1 ......................... 8W-80-108 
Radio C2 ......................... 8W-80-109 
Receiver-Satellite (SLT) . . . . . .. . ...... 8W-80-109 
Relay-Smart Power (6.7L Diesel) ........ 8W-80-109 
Relay-Trailer Tow Damping .' ........... 8W-80-110 
Relay-Transmission .................. 8W-BO-I10 
Resistor-Blower Motor ................ BW-BO-110 
Seat Belt-Tension Reducer-Driver (Standard 

Cab) ........................... 8W-80-110 
Seat Belt-Tensioner-Driver ............. 8W-80-111 
Seat Belt-Tensioner-Passenger .......... 8W-80-111 
Sensor-Accelerator Pedal Position ....... 8W-80-111 
Sensor-Ambient Air Temperature ........ 8W-80-111 
Sensor-Battery Temperature (Diesel) ..... 8W-80-112 
Sensor-Brake Fluid Level ............. 8W-80-112 
Sensor-Camshaft Position (Diesel) . . . . . . . 8W-80-112 
Sensor-Camshaft Position (Gas) ......... 8W-80-1l2 
Sensor-Crankcase (6.7L Diesel) ......... 8W-80-113 
Sensor-Crankshaft Position (3.7L) " ..... 8W-80-113 
Sensor-Crankshaft Position (4.7L) ....... 8W-80-113 
Sensor-Crankshaft Position (5.7L) ....... 8W-80-113 
Sensor-Crankshaft Position (Diesel) ...... 8W-80-114 
Sensor-Dynamics .................... 8W-80-114 
Sensor-EGR Temperature (6.7L DC) ...... 8W-80-114 
Sensor-EGR Temperature (6.7L DHlD1) ... 8W-80-114 
Sensor-Engine Coolant Temperature (Gas) . 8W-80-114 
Sensor-Engine Coolant Temperature 

(Diesel) ......................... 8W-80-l15 
Sensor-Evaporator Temperature ......... 8W-80-115 
Sensor-Exhaust Pressure 111 (6.7L) ...... 8W-80-115 
Sensor-Exhaust Pressure 1/2 (6.7L) ...... 8W-80-115 
Sensor-Exhaust Pressure 1/2 (6.7L) ...... 8W-80-116 
Sensor-Exhaust Temperature 111 (6.7L) ... 8W-80-116 
Sensor-Exhaust Temperature 111 (6.7L) ... 8W-80-116 
Sensor-Exhaust Temperature 112 (6.7L) ... 8W-80-116 
Sensor-Exhaust Temperature 112 (6.7L) ... 8W-80-117 
Sensor-Exhaust Temperature 113 (6.7L) ... 8W-80-117 
Sensor-Exhaust Temperature 1/3 (6.7L) ... 8W-SO-117 
Sensor-Front Impact-Left (Gas) ......... BW-SO-117 
Sensor-Front Impact-Right (Gas) ........ 8W-80-11S 
Sensor-Fuel Rail Pressure (Diesel) ....... 8W-80-118 
Sensor-Input Speed (Re) .............. SW-SO-118 
Sensor-Input Speed (RFEIRLE) ......... SW-80-118 
Sensor-Intake Air Temperature (6.7L DH) . 8W-80-11S 
Sensor-Intake Air Temperature (Gas) ..... 8W-80-119 
Sensor-Knock (4.7L) ................. 8W-80-119 
Sensor-Knock 1 (3.7U5.7L) ............ SW-BO-119 
Sensor-Knock 2 (3.7U5.7L) ............ BW-80-119 
Sensor-Line Pressure (RFE) ............ 8W-80-119 

Component Page 
Sensor-Manifold Absolute Pressure (NGC) . 8W-SO-120 
Sensor-Mass Air Flow (6.7L) ........... 8W-80-120 
Sensor-Oil Pressure (5.7L NT) .......... 8W-80-120 
Sensor-Oil Temperature (5.7L Atr) ....... 8W-80-120 
Sensor-Output Speed (RC) ............. SW-80-120 
Sensor-Output Speed (RE) ............. 8W-80-121 
Sensor-Output Speed (RFEIRLE) ........ 8W-80-121 
Sensor-Oxygen 111 (Gas) .............. 8W-80-121 
Sensor-Oxygen 111 (6.7L Diesel) ......... 8W-80-121 
Sensor-Oxygen 111 (6.7L Diesel) ......... 8W-80-122 
Sensor-Oxygen 1/2 (Gas) . . . . . . . . . . . . . . BW -80-122 
Sensor-Oxygen 1/2 (6.7L Diesel) ......... 8W-80-122 
Sensor-Oxygen 1/2 (6.7L Diesel) ......... 8W-80-122 
Sensor-Oxygen 2/1 (3.7U5.7L) .......... 8W-80-123 
Sensor-Oxygen 211 (4. 7L) .............. 8W-80-123 
Sensor-Oxygen 2/2 (Gas LD) ........... 8W-80-123 
Sensor-Oxygen 2/2 (4.7U5.7L HD) ....... 8W-80-123 
Sensor-Prop Shaft Speed-Front (Full Time 

ETC) .......................... 8W-80-124 
Sensor-Prop Shaft Speed-Rear (Full Time 

ETC) .......................... 8W-80-124 
Sensor-Seat Track Position-Driver (Except Heated 

Seats) .......................... 8W-80-124 
Sensor-Side Impact-Left 1 ............. 8W-80-124 
Sensor-Side Impact-Right 1 ............ 8W-80-125 
Sensor-Steering Angle ................ 8W-80-125 
Sensor-TemperaturelPressure-Inlet (5.9L) . 8W-80-125 
Sensor-TemperaturelPressure-Inlet (6.7L) . 8W-80-125 
Sensor-TemperaturelPressure-MAP (5.9L) . 8W-80-125 
Sensor-TemperaturelPressure-MAP (6.7L) . BW-SO-126 
Sensor-Transfer Case Position (MTC Except Power 

Wagon) ......................... 8W-80-126 
Sensor-Transfer Case Position (MTC Power 

Wagon) ......................... 8W-80-126 
Sensor-Transmission Range (Re) ........ 8W-80-126 
Sensor-Transmission Range (RE) ........ 8W-80-127 
Sensor-Transmission Range (RLE) ....... 8W-80-127 
Sensor-Transmission Temperature (Re) ... 8W-80-127 
Sensor-Turbo Speed (6.7L) ............. 8W-80-127 
Sensor-Water In Fuel (5.9L) ............ BW-80-128 
Sensor-Water In Fuel (6.7L) ............ 8W-80-128 
Sensor-Wheel Speed-ABS-Left Front ..... 8W-80-128 
Sensor-Wheel Speed-ABS-Left Rear (ESP) . 8W-BO-128 
Sensor-Wheel Speed-ABS-Rear (Except 

ESP) ........................... SW-80-129 
Sensor-Wheel Speed-ABS-Right Front .... 8W-80-129 
Sensor-Wheel Speed-ABS-Right Rear 

(ESP) .......................... 8W-80-129 
Servo-Speed Control (Gas Except 3.7U 

5.7L) .......................... 8W-80-129 
Solenoid-Brake Transmission Shift 

Interlock ........................ 8W-80-130 
Solenoid-EVAP Purge (NGC) ........... 8W-80-130 
Solenoid-Locker-Front (Power Wagon) .... 8W-80-130 
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Solenoid-Locker-Rear (Power Wagon) ..... 8W-80-130 
Solenoid-Multi Displacement System Cyll 

(5.7L) .......................... 8W-80-131 
Solenoid-Multi Displacement System Cyl 4 

(5.7L) .......................... 8W-80-131 
Solenoid-Multi Displacement System Cyl 6 

(5.7L) .......................... 8W-80-131 
Solenoid-Multi Displacement System Cyl 7 

(5.7L) .......................... 8W-80-131 
Solenoid-Wastegate (Diesel) ............ 8W-80-132 
Speaker-Instrument Panel-Center 

(SLT/SLT+) ...................... 8W-80-132 
Speaker-Instrument Panel-Left 

(SLT/SLT+) ...................... 8W-80-132 
Speaker-Instrument Panel-Right 

(SLT/SLT+) ...................... 8W-80-132 
Speaker-Left Front Door .............. 8W-80-133 
Speaker-Left Rear ................... 8W-80-133 
Speaker-Right Front Door ............. 8W-80-133 
Speaker-Right Rear .................. 8W-80-133 
Starter (3.7L Afr/4.7L Afr/5.7L) ......... 8W-SO-134 
Starter (3.7L Mff/4.7L MIr) ........... 8W-80-134 
Starter (Diesel) ..................... SW-80-134 
Starter-Eyelet (3.7U4.7L) ............. 8W-80-134 
Starter-Eyelet (5.7L) ................. SW-80-134 
Starter-Eyelet (Diesel) ................ SW-80-135 
Switch-Adjustable Pedals (Except Base) ... SW-80-135 
Switch-Backup Lamp (3.7L MlT/4.7L MIT) . 8W-80-135 
Switch-Backup Lamp (MIT 5.7L HDIDiesel 

M!I') ........................... 8W-80-135 
Switch-Clutch Interlock (Mtr) .......... 8W-80-135 
Switch-Clutch InterlockfUpstop (6.7L) .... 8W-80-136 
Switch-Disconnecting Stabilizer Bar ..... 8W-80-136 
Switch-Door Lock-Passenger ........... 8W-80-136 
Switch-ESP ....................... 8W-80-136 
Switch-EVAP System Monitor (NGC) ..... 8W-80-137· 
Switch-Exhaust Brake (6.7L) ........... 8W-80-137 
Switch-Headlamp ................... 8W-80-137 
Switch-Heated Seat-Driver ............ SW-80-138 
Switch-Heated Seat-Passenger .......... SW-80-13S 
Switch-Hood Ajar (Gas) ............... 8W-SO-13S 
Switch-Horn ....................... SW-80-138 
Switch-Ignition ..................... 8W-80-139 

Component Page 
Switch-Multifunction ................. 8W-80-139 
Switch-Oil Pressure ................. SW-80-139 
Switch-Parking Brake ................ 8W-80-139 
Switch-Passenger Airbag On/Off ........ 8W-80-139 
Switch-Power Sliding Backlite (Quad Cab/Except 

Base) .......................... 8W-SO-140 
Switch-Power Window-Left Rear ........ SW-SO-140 
Switch-Power Window-Passenger ........ 8W-80-140 
Switch-Power Window-Right Rear ....... SW-80-140 
Switch-PTO (NGC) .................. SW-80-141 
Switch-Remote Radio-Left ............. 8W-SO-141 
Switch-Remote Radio-Right ............ 8W-SO-141 
Switch-Seat Belt-Driver (HD) .......... 8W-80-141 
Switch-Seat Belt-Driver (LD) ........... SW-SO-141 
Switch-Seat-Driver (HD) .............. SW-80-142 
Switch-Seat-Driver (LD) .............. 8W-80-142 
Switch-Seat-Passenger ............... 8W-SO-142 
Switch-Speed Control-Left ............. 8W-SO-143 
Switch-Speed Control-Right ............ 8W-SO-143 
Switch-Stop Lamp ................... 8W-80-143 
Switch-Sunroof ..................... SW-80-143 
Switch-Tire Pressure Monitor .......... SW-SO-144 
Switch-TowlHaul Overdrive Off ......... 8W-SO-144 
Switch-Transfer Case Selector (ETC) ..... SW-80-144 
Switch-Washer Fluid Level ............ 8W-80-145 
Switch-Winch (Power Wagon) .......... 8W-80-145 
Switch-WindowfDoor Lock-Driver Cl ..... 8W-80-145 
Switch-WindowlDoor Lock-Driver C2 ..... 8W-80-146 
Throttle Body (3.7114. 7L) ............. 8W-80-146 
Throttle Body (5.7L) ................. 8W-SO-146 
Transducer-AIC Pressure (5.9L) ......... 8W-SO-146 
Transducer-AIC Pressure (6.711Gas) ...... 8W-80-147 
Transponder-Tire Pressure-Left Front .... 8W-80-147 
Transponder-Tire Pressure-Right Front ... 8W-80-147 
Upfitter Accessories-Chassis ........... 8W-80-147 
Upfitter Accessories-Engine Compartment. 8W-80-148 
Upfitter Accessories-Jumper Kit ........ 8W-SO-148 
Valve-EGR Airflow Control (6.7L Diesel) .. SW-80-14S 
Valve-EGR Airflow Control (6.7L Diesel) .. 8W-SO-14S 
Valve-EGR Cooler Bypass (6.7L DHlDl) ... 8W-80-14S 
Wiring-Trailer Tow (Box Off) ........... 8W-80-149 
Wiring-Trailer Tow 4-Way ............. 8W-SO-149 
Wiring-Trailer Tow 7-Way ............. 8W-80-149 
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ACTUATOR· 
BLEND DOOR· 

DRIVER 

GRAY 

0]' GRAY 

~l, 
UWl 2 

---~ 

ACTUATOR
BLEND DOOR· 
PASSENGER 
(DUAL lONE) 

ACTUATOR· 
ELECTRONIC 

TURIO 
II.lL) 

...• ~ 

II 
ACTUATOR· 

FUEL 
CONTROL 
(DIESEL) 

GRAY 

ACTUATOR· 
MODE DOOR 1 

(PANEL TO fLOOR) 

CAV 

1 

2 

CAV 

1 

2 

CAV 

1 

2 

3 

4 

CAV 

1 

1 

2 

2 

CAV 

1 

2 

ACTUATOR-BLEND DOOR-DRIVER· GRAY (HVAC) 2 WAY 

CIRCUIT FUNCTION 

C3420DB/LS COMMON DOOR DRIVER 

C61 20DB/LG BLEND DOOR DRIVER 

ACTUATOR-BLEND DOOR-PASSENGER (DUAL ZONE) • GRAY (HVAC) 2 WAY 

CIRCUIT FUNCTION 

C3420DB/LB COMMON DOOR DRIVER 

C3320LB/BR PASSENGER BLEND DOOR DRIVER 

ACTUATOR-ELECTRONIC TURBO {6.7L} • {ENGINE} 4 WAY 

CIRCUIT FUNCTION 

F348 16PKlOR SMART POWER RELAY FEED 

K972 18DBITN ACTUATOR GROUND 

0130 18BRNT ACTUATOR HIGH DATA LINK 

0131 18WT/LG ACTUATOR LOW DATA LINK 

ACTUATOR·FUEL CONTROL (DIESEL) - (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

K604 18BRlTN (S.9L) FUEL CONTROL ACTUATOR DRIVER 

K365 laOB/SR (6.ll) FUEL CONTROL ACTUATOR DRIVER 

K65 l8BR/LB (S.9L) FUEL CONTROL ACTUATOR RETURN 

K366 l8BR/lB (B.ll) FUEL CONTROL ACTUATOR RETURN 

ACTUATOR·MODE DOOR 1 (PANEL TO FLOOR) - GRAY (HVAC) 2 WAY 

CIRCUIT FUNCTION 

C34 20DB/LB COMMON DOOR DRIVER 

caOl 20DB/OR MODE DOOR 1 DRIVER 
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GRAY 

ACTUATOR· 
MODE DOOR 2 

(DEFROST TO FLOOR) 

GRAY 

ACTUATOR· 
RECIRCULATION DOOR 

AIAIAGi·PASSENGER 
SQUIB 

AIRIAG· 
SIDE 

CURTAil· 
LEFT 

CAV 

1 

2 

CAV 

1 

2 

CAV 

1 

2 

3 

4 

CAV 

1 

2 

ACTUATOR-MODE DOOR 2 (DEFROST TO FLOOR) - GRAY {HVAC} 2 WAY 

CIRCUIT FUNCTION 

C3420DB/LB COMMON DOOR DRIVER 

C2920DB/OR MODE DOOR 2 DRIVER 

ACTUATOR-RECIRCULATION DOOR - GRAY (HVAC) 2 WAY 

CIRCUIT FUNCTION 

C3420DB/LB COMMON DOOR DRIVER 

C3220DBITN RECIRCULATION DOOR DRIVER 

AIRBAG·PASSENGER SQUIB YELLOW (INSTRUMENT PANEL) 4 WAY 

CIRCUIT FUNCTION 

R4420lB/OR PASSENGER saUIB 1 LINE 2 

R4220lB/BR PASSENGER SQUIB 1 LINE 1 

R6420lBIWT PASSENGER saUIB 2 LINE 1 

R6220LBIVT PASSENGER saUIB 2 LINE 2 

AIRBAG-SIDE CURTAIN-LEFT YELLOW (BODY) 2 WAY 

CIRCUIT FUNCTION 

R320lB/OR lEFT CURTAIN SQUIB 1 LINE 1 

R1 20lBIWT lEFT CURTAIN saUIB 1 LINE 2 



BW - 80 • B -------- BW .. 80 CONNECTOR PIN-OUTS -------- DR 

10 

IIRIIG· 
SIDE 

CURTlIII· 
RIGHT 

YELLOW 

•• PLlFIER· 
RADIO C1 

(PRE.IUI) 

20 

CAV 

1 

2 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

AIRBAG-SIDE CURTAIN-RIGHT - YElLOW (BODY) 2 WAY 

CIRCUIT FUNCTION 

R4200RJLB RIGHT CURTAIN SQUIB 1 LINE 1 

R220Wl/LB RIGHT CURTAIN SQUIB 1 LINE 2 

AMPLIFIER-RADIO C1 {PREMIUM} - WHITE (INSTRUMENT PANEL) 20 WAY 

CIRCUIT FUNCTION 

X209 1BGV/OR LEFT INSTRUMENT PANEL SPEAKER (+) 

X208 18GY/DG RIGHT INSTRUMENT PANEL SPEAKER (+} 

X200 18GY/BR CENTER INSTRUMENT PANEL SPEAKER (+) 

A116 16YURD FUSED B(+) 

- -
05520WT/OR CAN B BUS (+) 

X51 20DGlOB LEFT REAR SPEAKER (+) 

X5220GY/DB RIGHT REAR SPEAKER (+J 

Z90718BK GROUND 

)(299 18GYIYl LEFT INSTRUMENT PANEL SPEAKER (-) 

X298 18GY ILG RIGHT INSTRUMENT PANEL SPEAKER (-) 

X290 18GY/OR CENTER INSTRUMENT PANEL SPEAKER (-) 

A116 16YURD FUSED B{+) 

-
-

D5420WT CAN B BUS (-) 

X5720DG/OR LEFT REAR SPEAKER (-) 

X5820GY/OR RIGHT REAR SPEAKER (-) 

2513 188K GROUND 



DR -------- 8W·80 CONNECTOR PIN.-,OUTS -------- 8W - 80 .. 9 

AIPLI'IER· 
RADIO Cl 

"REMIUI) 

All. ILl· 
EI.IALII 

, .. 7LI 
(COMPOI.IT ItHl _ 

6
PINK 

\ ==== 4 

5 ==== 8 

AII.IILT· 
EI. 

IALVE 
(l.lL) 

CAV 

1 

2 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

CAV 

1 

2 

3 

4 

5 

6 

1 

8 

CAV 

1 

2 

3 
4 

5 

6 

1 

8 

AMPLIFIER-RADIO C2 (PREMIUM) - WHITE (INSTRUMENT PANEL) 14 WAY 

CIRCUIT FUNCTION 

Xl53 18DGNL lEFT FRONT DOOR SPEAKER (+) 

Xl54 18GY/Yl RIGHT FRONT DOOR SPEAKER (+) 

X205 18GY /lG LEFT REAR SPEAKER (+) 

X206 18DGILG AIGHT REAR SPEAKER (+) 

-
-
X155 l8DG/lB lEFT FRONT DOOA SPEAKER (-) 

X156 18GYILB RIGHT FRONT DOOR SPEAKER (-) 

X295 18GYIOG lEFT REAR SPEAKER (-) 

-

-

X29S'18DG1GY RIGHT REAR SPEAKER (-) 

ASSEMBLY-EGA VALVE (S.ll) • (COMPONENT SIDE) 8 WAY 

CIRCUIT FUNCTION 

F855 18PKNL 5 VOLT SUPPLY 

K687 18DBllB EGR SIGNAL NO. 3 

K685 1808 EGA SIGNAL NO. 2 

K683 1 BDBlGY EGA SIGNAL NO.1 

K9l6 18BR/OR SENSOR GROUND 

K686 18GY/DB EGR CONTROL NO. 3 

K684 18DBlYl EGR CONTROL NO. 2 

KS82 18DBIWT EGR CONTROL NO. 1 

ASSEMBLY-EGR VALVE (S.ll) - PINK (ENGINE) 8 WAY 

CIRCUIT FUNCTION 

F855 18PKlYl 5 VOLT SUPPLY 

K68l 18DBJlB EGR SIGNAL NO. 3 

K685 18DB EGR SIGNAL NO.2 

K683 l80B/GY EGR SIGNAL NO.1 

K916 'lSBRlOR SENSOR GROUND 
. -

K686 18GY /DB EGR CONTROL NO.3 

K684 18DBNL EGR CONTROL NO. 2 

K682 180B..wT EGR CONTROL NO. 1 



8W - 80 • 10 ------- 8W·80 CONNECTOR PIN-OUTS -------DR 

AIIEMILY·EIR 
VALVE 

(GAS EICEPT s.n HD) 

BLACK 

ASSEMBLY· 
LlIE PRESIURE 

SEI.ORIVARIAILE 
FORCE SOLEIOID 

(ALE) 

ASSEMBLY· 
SHIFT MOTOR/ 
lODE SEIIOR 

IRFE PART TilE ETC/RE ETC) 

ASSEMBLY· 
SHIfT MOTOR/ 
MODE SElSOR 

(RFE FULL TIME ETC) 

A 

ASSEMBLY-EGR VALVE (GAS EXCEPT 5.7l HD) • BLACK (ENGINE) 6 WAY 

CAV CIRCUIT FUNCTION 

1 K3420DB/LG EGR SIGNAL 

2 F856 20YLlPK 5 VOLT SUPPLY 

3 K900 20DBIDG SENSOR GROUND 

4 Z335 20BK/WT GROUND 

5 

6 K35200BNT EGA SOL CONTROL 

ASSEMBLY-LINE PRESSURE SENSORNARIABLE FORCE SOLENOID (RlE) - BLACK (ENGINE) 6 WAY 

CAV CIRCUIT FUNCTION 

1 

2 F85620YUPK 5 VOLT SUPPLY 

3 13820YVBR LINE PRESSURE SIGNAL 

4 K900 20DB/OG SENSOR GROUND 

5 T1618YUOR TRANSMISSION CONTROL OUTPUT 

6 T1182006 LP VFS CONTROL 

ASSEMBLY-SHIFT MOTOR/MOOE SENSOR (RFE PART TIME He/RE ETC) OK. GRAY (ENGINE) 8 WAY 

CAV CIRCUIT fUNCTION 

1 n0320VUOR 5 VOLT SUPPLY 

2 0201 20WT/OG MODE SENSOR A 

3 G18020VTNl SENSOR RETURN 

4 T101 16DG SHIFT MOTOR CONTROL B 

5 1102 16Yl SHIFT MOTOR CONTROL A 

6 A918 20RD (DIESEL) FUSED B(+) 

7 

8 -

ASSEMBLY-SHIFT MOTOR/MODE SENSOR (RFE FULL TIME ETC) - BLACK (ENGINE) 8 WAY 

CAV CIRCUIT FUNCTION 

1 T10320YUOR 5 VOLT SUPPLY 

2 D201 20WT/DG MODE SENSOR A 

3 G18020VTNL SENSOR RETURN 

4 T101 1606 SHIFT MOTOR CONTROL B 

5 T102 16YL SHIFT MOTOR CONTROL A 

6 A94020RD fUSED B(+) 

7 T30020YUGY T-CASE MOTOR BRAKE SIGNAL 

8 



DR ------- 8W-80 CONNECTOR PIN-OUTS -------- 8W - 80 - 11 

AlI •• ILY· 
TRA.I.IIIIOI 

IOLEIOID 
PIE) 

AlIE.ILY· 
'RAII.ISSIOI 
IOLINOID Ct 

IRC) 

AlIEIILY· 
TRA.t.ISIIOI 
tOLE. DID C2 

IRC) 

10 

12 

CAY 

1 

2 

3 

4 

S 

6 

7 

8 

CAY 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CAY 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

ASSEMBLY·TRANSMISSION SOLENOID (RE) - (TRANSMISSION) 8 WAY 

CIRCUIT FUNCTION 

T1616Yl/OR TRANSMISSION CONTROL OUTPUT 

F8S618Yl/PK 5 VOLT SUPPLY 

K900 20DB/DG SENSOR GROUND 

T3818Yl/BR GOVERNOR PRESSURE SENSOR SIGNAL 

T118 1806 GOVERNOR PRESSURE SOLENOID CONTROL 

T9 18DG/T-N 3-4 SOLENOID CONTROL 

T7S 18YULB TORQUE CONVERTER CLUTCH SOLENOID CONTROL 

T54 l8DG/OR TRANSMISSION TEMPERATURE SIGNAL 

ASSEMBLY-TRANSMISSION SOLENOID C1 (RC) - (TRANSMISSION) 10 WAY 

CIRCUIT FUNCTION 

T80620DGNT PRESSURE SIGNAL 7 

T80420YUDB PRESSURE SIGNAL 5 

T54 20DG/OR TRANMISSION TEMPERATURE SIGNAL 

T817 20YU8A LINEAR 3 CONTROL 

T813 20DG/LG LINEAR 1 CONTROL 

T807 20DGIWT PRESSURE SIGNAL 8 

T803 20DG/BR PRESSURE SIGNAL 4 

T820 20YlJWT TEMPERATURE SENSOR GROUND 

T816 20Yl/PK LINEAR 3 GROUND 

T812 20DGlTN LINEAR 1 GROUND 

ASSEMBLY-TRANSMISSION SOLENOID C2 (RC) - (TRANSMISSION) 12 WAY 

CIRCUIT FUNCTION 

T800 200G/BR PRESSURE SIGNAL 1 

T805 20DG/OR PRESSURE SIGNAL 6 

T809 200'GIYl SHIFT 2 CONTROL 

T811 20DG/LB SHIFT 4 CONTROL 

T81820YUOR LINEAR 4 GROUND 

T814 20Yl/BR LINEAR 2 GROUND 

T80l 20DGJRD PRESSURE SIGNAL 2 

T802 20DGJPK PRESSURE SIGNAL 3 

T810 20DGIDB SHIFT 3 CONTROL 

T808 200G/GY SHIFT 1 CONTROL 

T821 20YUGY LINEAR 4 CONTROL 

T815 20YL/RD LINEAR 2 CONTROL 



8W - 80 - 12 -------- 8W-80 CONNECTOR PIN-OUTS -------- DR 

IG 

ASSEMBLY· 
TRlNSMIBSIOIL SOLENOIDI 

PRESSURE SWITCH 
CRLE) 

ASSE.BLY· 
TAlM .MISII ON 
SOLEI OlD ITR S 

(RFE) 

21 

ASSEMBLY-TRANSMISSION SOLENOID/PRESSURE SWITCH (RLE) LT. BROWN (ENGINE) 10 WAY 

CAV CIRCUIT FUNCTION 

1 T6020YUGY 00 CONTROL 

2 T5920YULB UD CONTROL 

3 T1616YUOR TRANSMISSION CONTROL OUTPUT 

4 T1918YUDB 2-4 CONTROL 

5 T4718YUDG 2-4 PRESSURE SIGNAL 

6 T920DGITN 00 PRESSURE SIGNAL 

7 T2020DG/WT UR CONTROL 

8 - -
9 

10 T5020YlITN UR PRESSURE SIGNAL 

ASSEMBLY-TRANSMISSION SOLENOIDITRS (RFE) - BLACK (TRANSMISSION) 23 WAY 

CAV CIRCUIT FUNCTION 

1 

2 T2020DG/WT UR CONTROL 

3 -
4 T41 20YUDB TRS T41 SIGNAL (PIN) 

5 T42200GlYL TRS T42 SIGNAL 

6 

7 T60 20YUGY 00 SOLENOID CONTROL 

8 .T3 20DG/DB TRS T3 SIGNAL 

9 T1 20DG/LB TRS T1 SIGNAL 

10 T16 16YUQR TRANSMISSION CONTROL OUTPUT 

11 T48 20BRIYL 4C PRESSURE SIGNAL 

12 111820M LINE PRESSURE CONTROL 

13 T4 20DG/RD (DIESEL) TRS T2 SIGNAL 

13 T4 20DG/LB (GAS) TRS T2 SIGNAL 

14 T50 20DG/PK (DIESEL) UR PRESSURE SIGNAL 

14 T5020YlITN (GAS) UR PRESSURE SIGNAL 

15 T147 20DGIYl 2C PRESSURE SIGNAL 

16 T920DGITN 00 PRESSURE SIGNAL 

17 T5920YULB UD CONTROL 

18 T2920YUWT UD PRESSURE SIGNAL 

19 T25920YUDG 4C CONTROL 

20 T21920YULG 2C CONTROL 

21 T14020YUGY MS CONTROL 

22 T160 200GIWT (DIESEl) SENSOR GROUND 

22 K900 20DB/DG (GAS) SENSOR GROUND 

23 T54 20DG/QR TRANSMISSION TEMPERATURE SIGNAL 



DR ------- 8W·80 CONNECTOR PIN .. OUTS ------- 8W .. 80 .. 13 

,--L; BLACK 

1c:JJ1 

ASSEMBLY· 
TRANSMISSION 

THROTTLE 
VALVE 

(DIESEL RE) 

I~ 
i" j 

C 
ASSEIBLY· 

WINCH 
8(+1 EYELET 

IElI 
'II 
~ 

ASSEIBLY· 
.,NCH 

GROUND 

AUXILIARY 
PDC BOX 

(UPFITTER PACKAGE) 

ASSEMBLY-TRANSMISSION THROTTLE VALVE (DIESEL RE) - BLACK (TRANSMISSION) 6 WAY 

CAV CIRCUIT FUNCTION 

1 K312 180R TTVA POSITION SENSOR SIGNAL 

2 F856 1 BYUPK 5 VOLT SUPPLY 

TTVA MOTOR (+) 

4 

5 K315 18TN/OR TTVA MOTOR (-} 

6 K900 18DB/DG SENSOR GROUND 

ASSEMBLY-WINCH B(+) EYELET - (FRONT WINCH) 1 WAY 

I C~V I CIRCUIT I FUNCTION 

ASSEMBLY-WINCH GROUND - (FRONT WINCH) 1 WAY 

I C~V I CIRCUIT r FUNCTION 

AUXILIARY PDC SOX (UPFITTER PACKAGE) (BATTERY) 10 WAY 

CAV CIRCUIT FUNCTION 

1 A420 lORD FUSED B(+) 

2 

3 A420 lORD FUSED B(+) 

4 A422 14RD FUSED B(+) 

5 A420 lORD FUSED B(+) 

6 A423 14PK FUSED B(+) 

7 

8 F922 16PKJRD FUSED IGNITION SWITCH OUTPUT (RUN) 

9 FS04 20GYJPK FUSED IGNITION SWITCH OUTPUT (RUN) 

10 Z91220BK GROUND 



BW - 80 .. 14 -------- 8W-80 CONNECTOR PIN-OUTS ------- DR 

BLACK 

BACKlITE· 
ELECTRIC HEATED 

(GROUID) 

-- BLACK 

BACIlLITE. 
ELECTRIC HEATED 

cP°WER) 

BATTERY· 
AUIILlARY· 
IEGATIYE 
(DIESEL) 

BATTERY. 
AUXILIARY· 

POSITIVE 
(DIESEL) 

BATTERY· 
AUIILlARY· 
P081TIVE 
(DIESEL) 

CAV 

1 

1 

CAV 

1 

2 

I c~v I 

BACKUTE-ELEGTRIC HEATED (GROUND) • BLACK (ELECTRIC BACKlITE) 1 WAY 

CIRCUIT FUNCTION 

Z255 16BK GROUND 

BACKLITE-ELECTRIC HEATED {POWER} - BLACK (ELECTRIC BACKLlTE) 1 WAY 

CIRCUIT FUNCTION 

C15 16DBIWT (EXCEPT SLT) REAR WINDOW DEFOGGER CONTROL OUTPUT 

C15 14BK {SLT} REAR WINDOW DEFOGGER CONTROL OUTPUT 

BATTERY-AUXILIARY-NEGATIVE (DIESEL) - (BATTERY) 1 WAY 

CIRCUIT FUNCTION 

ZO aBK GROUND 

ZO 1BK GROUND 

BATTERY-AUXILIARY-POSITIVE (DIESEL) • (AIR HEATER) 1 WAY 

CIRCUIT FUNCTION 

A19 4RD/Yl 8(+) 

BATTERY-AUXILIARY-POSITIVE (DIESEL) - (BATTERY) 1 WAY 

CIRCUIT I FUNCTION 



DR -------- 8W~80 CONNECTOR PIN-OUTS -------- 8W - 80 - 15 

@ZJ 
IATTERY· 

AUXILIARY· 
POSITIVE 

(S.IL DIESEL, 

(0 

.ATTERY· 
NEGATIVE 
(DIESEL) 

:: 
BATTERY· 

AUXILIARY· 
POSITIVE 
(DIESEL) 

BATTERY· 
NEGATIVE 

(DIEBEL LEn UTTERY) 

UTTERY· 
UGATIVE 

(POWER WAGON) 

I C~V I All 6lB 

I C~V I A11 alB 

Al01RD 

CAV 

1 23881< 

1 21 10BK 

t Z21BK 

CAV 

1 Zl 6BK 

1 226BI< 

1 236BK 

BATTERY-AUXILIARY-POSITIVE (DIESEL) - (BATTERY) 1 WAY 

CIRCUIT ! B(.) 
FUNCTION 

BATTERY-AUXILIARY-POSITIVE (DIESEL) - (BATTERY) 1 WAY 

CIRCUIT 
! B(.) 

FUNCTION 

BATTERY-AUXILIARY-POSITIVE (DIESEL) - (BATTERY) 1 WAY 

CIRCUIT FUNCTION 

FUSED B(+) 

BATTERY-NEGATIVE (DIESEL) • (BATTERY) 1 WAY 

CIRCUIT FUNCTION 

GROUND 

GROUND 

GROUND 

BATTERY-NEGATIVE (POWER WAGON) - (BATTERY) 1 WAY 

CIRCUIT FUNCTION 

GROUND 

GROUND 

GROUND 



8W . 80 - 16 ------- 8W·80 CONNECTOR :PI'N-OUTS -------DR 

o 

IITTEAY. 
IEGITIVE 

(GI8 EICEPT POWER WIGOI. 

IITTERY. 
IEGITIVE 

(G18 EICEPT POWER WIOOI) 

IITTERY· 
POIITIVE 

(DIESEL LEFT IITTERY) 

BATIERY·NEGATIVE (GAS EXCEPT POWER WAGON) - (BATIERY) 1 WAY 

CAV CIRCUIT FUNCTION 

Z1 6SK (3.7L14.7L15.7L HOlLO) GROUND 

Z2 6SK (3.7L14.7L1S.7L HOllO) GROUND 

GROUND 

GROUND 

BATIERY-NEGATIVE (GAS EXCEPT POWER WAGON) - (BATIERY) 1 WAY 

I C~V i CIRCUIT i FUNCTION 

BATIERY-POSITIVE (DIESEL) (BATIERY) 1 WAY 

CAV CIRCUIT FUNCTION 

1 AO 6RO B(+) 

1 M 2RO 8(+) 

1 A4241608 8(+) 



DR -------- 8W~80 CONNECTOR PIN-OUTS -------- 8W - 80 . 17 

o 

IATTERY· 
POSITIVE 

CIASEICEP1 
S.'lL HI) 

IATTERY. 
POSITIVE 

(pOWER WAIOII) 

C102 
14WI) 

CAV 

1 

1 

1 

CAV 

1 

1 

CAV 

1 

2 

3 

3 

3 

4 

4 

5 

5 

5 

6 

6 

BATTERY-POSITIVE (GAS EXCEPT POWER WAGON) - (BATTERY) 1 WAY 

CIRCUIT fUNCTION 

A~24 16DB B(+) 

AO\6RO B(+) 

AS '~RD B(+) 

BATTERY·POSITIVE (POWER WAGON) ~ (BATTERY) 1 WAY 

CIRCUIT FUNCTION 

AO 6RD B(+} 

AS 6RD B(+) 

C102 (4WO) - OK. GRAY (BATTERY SIDE) 6 WAY 

CIRCUIT FUNCTION 

T750 14YUGY STARTER MOTOR CONTROL OUTPUT 

F922 16PKlRD (6.7L DIESEUS.7L HD) FUSED IGNITION SWITCH OUTPUT (RUN) 

A422 14RD (6.7L DIESEU5.7L HD) FUSED B(+) 

Z906 20BK (LO) GROUND 

T524 16YUlG (POWER WAGON) FRONT LOCKER RETURN 

A423 14PK (6.7l DIESeU5.7L HD) FUSED B(+) 

6303 20VTIDG (lD) FRONT AXLE LOCK SIGNAL 

F504 20GY/PK (B.7l DIESEUS.7l HD) FUSED IGNITION SWITCH OUTPUT (RUN) 

6304 20VT/DB (to) FRONT AXLE LOCK CONTROL 

T521 18YUBK (POWER WAGON) LOCKER SENSOR SUPPLY 

Z912 20BK (B.7l DIESEUS.1l HD) GROUND 

AB80 200B/RD (to) fUSED B(+) 



8W - 80 - 18 ------- 8W·80 CONNECTOR PIN-OUTS ------- DR 

Ct02 
14.D, 

C102 

DK. GRAY 

GRAY 

(EICEPT POWER WAGOI/ 
EICEPT LD .WD) 

GRAY 

C102 
(EICEPT POWER W'GOI/ 

EXCEPT LD 4WDI 

e1G3 

C102 (4WD) DK. GRAY (HEADlAMP AND DASH SIDE) 6 WAY 

CAV CIRCUIT FUNCTION 

1 T75014YUGY STARTER MOTOR CONTROL OUTPUT 

2 F922 16PKlRD (6.7l DIESEU5.7l HD) FUSED IGNITION SWITCH OUTPUT (RUN) 

2 T520 16YLJOR (POWER WAGON) FRONT lOCKER SOURCE 

3 A422 14RD (B.7l DIESELJ5.7L HD) FUSED B(+) 

3 Z906 20BK (lD) GROUND 

3 T524 16YLJLG (POWER WAGON) FRONT LOCKER RETURN 

4 A423 14PK (6.7l DIESELJ5.7l HD) FUSED B(t) 

4 G303 20VT/DG (lO) FRONT AXLE LOCK SIGNAL 

5 F504 20GY/PK (6.7l DIESELJ5.7l HO) FUSED IGNITION SWITCH OUTPUT (RUN) 

5 G304 20VT/DB (LO) FRONT AXLE lOCK CONTROL 

5 T521 20YLJBK (POWER WAGON) LOCKER SENSOR SUPPLY 

6 Z912 20BK (B.7l DIESELJ5.7L HD) GROUND 

6 ABSO 20DB/RD (LD) FUSED B(+) 

6 T522 18YLJLB (POWER WAGON) FRONT lOCKER SENSOR SENSE 

C102 (EXCEPT POWER WAGON/EXCEPT lD 4WD) GRAY (BATIERY SIDE) 1 WAY 

CIRCUIT FUNCTION 

T750 14YLJGY STARTER MOTOR CONTROL OUTPUT 

C102 (EXCEPT POWER WAGON/EXCEPT LD 4WD) - GRAY (HEADLAMP AND DASH SIDE) 1 WAY 

CAV CIRCUIT FUNCTION 

T750 14YUGY STARTER MOTOR CONTROL OUTPUT 

C103 - (UNDERHOOD SIDE) 2 WAY 

CAV CIRCUIT FUNCTION 

1 Z470 20BKlLB GROUND 

2 A114 1BGY/RD FUSED B(+} 



DR ------- 8W .. 80 CONNECTOR PIN~OUTS -------- 8W .. 80 .. 19 

• 

14 

C103 

Ct •• 
(S.IL DIESEL I/TI 

C1.' 

7 

14 

IS.8L DIESEL III) 

1 

a 

CAV 

1 

2 

CAV 

1 

2 

3 

4 

5 

6 

7 

B 

9 

10 

11 

12 

13 

14 

CAV 

1 

2 

3 

4 

5 

6 

7 

B 

9 

10 

11 

12 

13 

14 

Cl03 - BLACK (HEADLAMP AND DASH SIDE) 2 WAY 

CIRCUIT FUNCTION 

Z470 20BKlLB GROUND 

A114 18GY/RD FUSED B{+) 

Cl0B (5.9L DIESEL AfT) - BLACK (ENGINE SIDE) 14 WAY 

CIRCUIT FUNCTION 

T118 18DG GOVERNOR PRESSURE SOLENOID CONTROL 

T918DGrrN 3-4 SOLENOID CONTROL 

T381BYUBR GOVERNOR PRESSURE SENSOR SIGNAL 

T7518YULB TORQUE CONVERTER CLUTCH SOLENOID CONTROL 

T54 18DG/OR TRANSMISSION TEMPERATURE SIGNAL 

T14 18DG/BR OUTPUT SPEED SIGNAL 

T1318DGNT SPEED SENSOR GROUND 

K314 18TNIYL ITVA MOTOR (+) 

K312 180R ITVA POSITION SENSOR SIGNAL 

K315 18TN/OR ITVA MOTOR (-) 

F856 18YUPK 5 VOLT SUPPLY 

C108 (5.9L DIESEL AfT) - BLACK (TRANSMISSION SIDE) 14 WAY 

CIRCUIT FUNCTION 

T118 180G GOVERNOR PRESSURE SOLENOID CONTROL 

T918DGrrN 3-4 SOLENOID CONTROL 

T3818YUBR GOVERNOR PRESSURE SENSOR SIGNAL 

T7518YULB TORQUE CONVERTER CLUTCH SOLENOID CONTROL 

T54 18DG/OR TRANSMISSION TEMPERATURE SIGNAL 

T14 18DG/BR OUTPUT SPEED SIGNAL 

113 18DGNT SPEED SENSOR GROUND 

K314 18TNIYl TTVA MOTOR (+) 

K312 180R TTVA POSITION SENSOR SIGNAL 

K315 laTN/OR TTVA MOTOR (-) 

F856 lBYUPK 5 VOLT SUPPLY 

-



8W - so - 20 ------- 8W-SO CONNECTOR PIN-OUTS -------DR 

Ci08 (6.7l DIESEL NT) - (TRANSMISSION JUMPER SIDE) 12 WAY 

CAV CIRCUIT FUNCTION 

12 1 -
2 K182 18BRIWT EXHAUST PRESSURE 1/2 SENSOR SIGNAL 

C1.1 3 K40018BRNT APPS NO. 2 RETURN 
(1,7L DIESEL An) 

4 K900 1808/DG SENSOR GROUND 

5 K185 laBR/LB EXHAUST TEMPERATURE SENSOR 1 SIGNAL 

6 K372 l8BR/OG EXHAUST TEMPERATURE 1/3 SENSOR SIGNAL 

7 0132 18WT (DH) DIAGNOSTIC PORT LOW DATA LINK 

B 0133 18WT/OR (DH) DIAGNOSTIC PORT HIGH DATA LINK 

9 K854 1 8VT IBR 5 VOLT SUPPLY 

10 F960 18PKlLG (DH) FUSED IGNITION SWITCH OUTPUT (RUN-START) 

11 K18S l8BR/OR EXHAUST TEMPERATURE 1/2 SENSOR SIGNAL 

12 2902 l8BK (DH) GROUND 

Cl0B (6.7L DIESEL AfT) (TRANSMISSION SIDE) 12 WAY 

12 CAV CIRCUIT FUNCTION 

1 NO FUNCTION DEFINED 

C101 2 K182 20BR/WT (4WO) EXHAUST PAESSURE 1/2 SENSOR SIGNAL 

(S.7L DIESEL AITI 2 K1B2 18BR/WT (EXCEPT 4WO) EXHAUST PRESSURE 1/2 SENSOR SIGNAL 

3 K400 20BRIVT (4WO) APPS NO. 2 RETURN 

3 K400 l8BRIVT (EXCEPT 4WD) APPS NO. 2 RETURN 

4 K900 20DB/DG (4WO) SENSOR GROUND 

4 K900 18D8/DG (EXCEPT 4WD) SENSOR GROUND 

5 K185 20BR/LB (4WD) EXHAUST TEMPERATURE SENSOR i SIGNAL 

5 Ki8S iSBR/LB (EXCEPT 4WO) EXHAUST TEMPERATURE SENSOR 1 SIGNAL 

K372 20BR/DG (4WD) EXHAUST TEMPERATURE 1/3 SENSOR SIGNAL 

6 K372 18BR/DG (EXCEPT 4WO) EXHAUST TEMPERATURE 113 SENSOR S~GNAL 

7 013220WT DIAGNOSTIC PORT LOW DATA LINK 

8 0133 20WT/OR (4WO) DIAGNOSTIC PORT HIGH DATA LINK 

9 K854 20VT/BR (4WD) 5 VOLT SUPPLY 

9 K854 1BVT/BR (EXCEPT 4WD) 5 VOLT SUPPLY 

10 F960 20PKlLG (4WD) FUSED IGNITION SWITCH OUTPUT (RUN-START) 

11 KiS6 20BR/DB (4WO) EXHAUST TEMPERATURE 1/2 SENSOR SIGNAL 

i 1 KiSS 18BR/OB (EXCEPT 4WD) EXHAUST TEMPERATURE 1/2 SENSOR SIGNAL 

12 Z902 20BK (4WD) GROUND 
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j 

8 

6 

C112 
ISI9LI 

Ctt2 
(S.9L) 

C112 
(617LI 

S 

to 

1 

B 

~ 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

CAV 

1 

2 

4 

5 

6 

7 

8 

9 

10 

C112 (5.9L) - BLACK (ENGINE SIDE) 14 WAY 

CIRCUIT FUNCTION 

K160 l8BR/OR PWM FAN COIL SIGNAL 

A212 l8PKfYL FUSED B{+) 

K167 18BRlYL APPS NO.1 RETURN 

K85218BRNT 5 VOLT SUPPLY 

K315 l8TN/OR (A/T) TTVA MOTOR H 
K314 18TNNL (A/T) TTVA MOTOR (+) 

-
06418WT/LB CAN C BUS (-) 

065 18WT/LG CAN C BUS (+) 

C818 laLB/OR Ale PRESSURE 5 VOLT SUPPLY 

C918l8BKlLB AlC PRESSURE GROUND 

C18 lSLB/BR AlC PRESSURE SIGNAL 

C318DB/BK 

C112 (5.9L) - BLACK (TRANSMISSION SIDE) 14 WAY 

CIRCUIT FUNCTION 

K1601SBR/OR PWM FAN COIL SIGNAL 

A212 18PKlYL FUSEO B{+) 

K167 18BRNl APPS NO. 1 RETURN 

K85218BRM 5 VOLT SUPPLY 

K315 18TN/OR (AIT) TTVA MOTOR (-) 

K314 18TNNl (A/T) TTVA MOTOR (+) 

-
-
D6418WT/LB CAN C BUS (-) 

065 18WT/LG CAN C BUS (+) 

C818 laLB/OR Ale PRESSURE 5 VOLT SUPPLY 

C918 l8BKlLB Ale PRESSURE GROUND 

C18 18LB/BR Ale PRESSURE SIGNAL 

C3180BNL AlC CLUTCH CONTROL OUTPUT 

C112 (6.7l) (ENGINE SIDE) 10 WAY 

CIRCUIT FUNCTION 

-
l816 14BKIWT GROUND 

C320DB/YL AlC CLUTCH CONTROL OUTPUT 

C18 18LB/BR AlC PRESSURE SIGNAL 

C81 B 18LB/OR Ale PRESSURE 5 VOLT SUPPLY 

e918 18BKlLB AlC PRESSURE GROUND 

F348 16PKlOR SMART POWER RELAY FEED 
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10 

C112 
(117L) 

CUI 
(DIESELI 

~l 
CU. 

(DIESEL) 

A 

CAV 

1 

2 

3 

4 

5 

6 

1 

8 

9 

10 

CAV 

A 

A 

B 

B 

C 

C 

0 

0 

E 

E 

F 

F 

CAV 

A 

A 

B 

B 

C 

C 

0 

0 

E 

E 

F 

F 

Cll2 (S.ll) - (TRANSMISSION SIDE) 10 WAY 

CIRCUIT FUNCTION 

Z816 14BKIWT GROUND 

C3 l8DBIYl AlC CLUTCH CONTROL OUTPUT 

C18 l8lB/BR AlC PRESSURE SIGNAL 

C8la 18lB/OR AlC PRESSURE 5 VOLT SUPPLY 

C9l8 18BKIlB AlC PRESSURE GROUND 

-

F348 16PKlOR SMART POWER RELAY FEED 

C116 (DIESEL) - (ENGINE SIDE) 6 WAY 

CIRCUIT FUNCTION 

K13 16TN (S.9l) INJECTOR CONTROL NO.3 

K613 lSGY/BR (S.ll) INJECTOR HIGH SIDE DRIVER NO.3 

K227 16BRllG (S.9l) INJECTOR HIGH SIDE DRIVER-BANK 1 

K13 lSTN (S.7l) INJECTOR CONTROL NO.3 

K12 lSBR/DB (S.9l) INJECTOR CONTROL NO.2 

K612 16YUBR (S.7l) INJECTOR HIGH SIDE DRIVER NO.2 

K22l 16BR/lG (S.9l) INJECTOR HIGH SIDE DRIVER-BANK 1 

K12 lSBRIDB (6.ll) INJECTOR CONTROL NO.2 

Kl1 lSBRIYl (S.9l) INJECTOR CONTROL NO. 1 

K6ll lS0R/BR (6.ll) INJECTOR HIGH SIDE DRIVER NO.1 

K22l 16BR/lG (S.9l) INJECTOR HIGH SIDE DRIVER-BANK 1 

Kl1 lSBRIYl (S.ll) INJECTOR CONTROL NO. 1 

CllS (DIESEL) • (INJECTOR SIDE) 6 WAY 

CIRCUIT FUNCTION 

K13 l4BK (S.9l) INJECTOR CONTROL NO.3 

K6l3 14BK (6.ll) INJECTOR HIGH SIDE DRIVER NO.3 

K227 14BK (S.9l) INJECTOR HIGH SIDE DRIVER-BANK 1 

K13 14BK (S.7l) INJECTOR CONTROL NO.3 

K12 l4BK (S.9l) INJECTOR CONTROL NO. 2 

K612 14BK (6.ll) INJECTOR HIGH SIDE DRIVER NO.2 

K22l 14BK (5.9l) INJECTOR HIGH SIDE DRIVER-BANK 1 

K12 l4BK (6.7l) INJECTOR CONTROL NO.2 

Kll l4BK (S.9l) INJECTOR CONTROL NO. 1 

K6ll 14BK (S.7l) INJECTOR HIGH SIDE DRIVER NO.1 

K22l 14BK (5.9l) INJECTOR HIGH SIDE DRIVER-BANK 1 

Kl1 l4BK (6.7l) INJECTOR CONTROL NO. 1 
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A 

Ct29 

C129 

ctn 
(DIESEL, 

C1n 
(DIESEL, 

A 

CAV 

A 

A 

B 

B 

C 

C 

D 

D 

E 

E 

F 

F 

CAV 

A 

A 

B 

B 

C 

C 

0 

0 

E 

E 

f 

F 

CAV 

1 

2 

CAV 

1 

2 

Cll7 (DIESEL) - (ENGINE SIDE) 6 WAY 

CIRCUIT FUNCTION 

KS8 16BRNf (S.9L) INJECTOR CONTROL NO.6 

K658 l6lGJBR (6.7l) INJECTOR HIGH SIDE DRIVER NO.6 

K229 16TNJPK (5.9L) INJECTOR HIGH SIDE DRIVER-BANK 2 

KS8 16BRNf (6.7L) INJECTOR CONTROL NO.6 

K38 l6GY (S.9L) INJECTOR CONTROL NO.5 

K638 16LBJBR (S.7l) INJECTOR HIGH SIDE DRIVER NO. S 

K229 l6TNJPK (S.9l) INJECTOR HIGH SlOe DRIVER-BANK 2 

K38 16GY (6.7L) INJECTOR CONTROL NO.5 

K14 16BRJTN (S.9L) INJECTOR CONTROL NO.4 

K614 16WTJBR (6.7L) INJECTOR HIGH SIDE DRIVER NO.4 

K229 l6TNJPK (S.9l) INJECTOR HIGH SIDE DRIVER-BANK 2 

K14 16BRJTN (6.7L) INJECTOR CONTROL NO.4 

Cll7 (DIESEL) - (INJECTOR SIDE) SWAY 

CIRCUIT FUNCTION 

KS8 14BK (S.9L) INJECTOR CONTROL NO.6 

K6S8 l4BK (S.7l) INJECTOR HIGH sIDe DRIVER NO.6 

K229 14BK (S.9l) INJECTOR HIGH SIDE DRIVER-BANK 2 

K58 14BK (6.7l) INJECTOR CONTROL NO.6 

K38 14BK (S.9l) INJECTOR CONTROL NO.5 

K638 l4BK (S.7l) INJECTOR HIGH SIDE DRIVER NO.5 

K229 14BK (S.9L) INJECTOR HIGH SIDE DRIVER-BANK 2 

K38 14BK (6.7l) INJECTOR CONTROL NO.5 

K14 14BK (S.9l) INJECTOR CONTROL NO.4 

KB14 l4BK (B.7l) INJECTOR HIGH SIDE DRIVER NO.4 

K229 14BK (S.9l) INJECTOR HIGH SIDE DRIVER-BANK 2 

K14 14BK (S.7l) INJECTOR CONTROL NO.4 

C129 - (CHASSIS SIDE) 2 WAY 

CIRCUIT FUNCTION 

B1 180GJOR RIGHT REAR WHEEL SPEED SENSOR (-) 

B2 18DGJlB RIGHT REAR WHEEL SPEED SENSOR (+) 

C129 - (HEAOlAMP AND DASH SIDE) 2 WAY 

CIRCUIT FUNCTION 

B1 20DGJOR RIGHT REAR WHEEL SPEED SENSOR (-) 

B2 200GJlB RIGHT REAR WHEEL SPEED SENSOR (+) 
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34 

C130 

(l.lL irr) 

26 

CAV 

B1 

B2 

B3 

B4 

85 

B6 

B7 

B8 

B9 

B10 

B11 

812 

813 

B14 

B15 

B16 

B17 

B18 

B19 

B20 

B21 

B22 

B23 

824 

B25 

B26 

827 

B28 

B29 

B30 

931 

B32 

B33 

B34 

B35 

B36 

B37 

B38 

839 

B40 

B41 

B42 

B43 

A20910RD 

F20220PK 

C3 20DBIYL 

C918 20BK/LB 

K31 20BR 
. 
. 

C13 20lB 

C818 20LB/OR 

C1820lB/BR 

-
-
D65 20WT/LG 

V3720VT 

K2520DBNT 

064 20WT/LB 

K400 20BRIVT 

K8S4 20VT/BR 

V3S 20VT/OR 

K900 20DB/DG 

V937 20VT/BR 

K8S2 20BRllB 

K2920WT/BR 

G904 20VT/OG 

G905 20BR/OR 

829200G/WT 

V3220VTIYl 

K2320BR/WT 

K16720BRlDG 

-
K348i8BR 

K974 18BRlBK 

K174 18BRlYL 

-
-
F348 16PKlOR 

A96l 14RD 

C130 (6.7L A/T) - (ENGINE SIDE) 43 WAY 

CIRCUIT FUNCTION 

FUSED B(+) 

FUSED IGNITION SWITCH OUTPUT (RUN-START) 

AlC CLUTCH CONTROL OUTPUT 

-
Ale PRESSURE GROUND 

PUMP CONTROL 

-
-
AlC CLUTCH CONTROL 

AlC PRESSURE 5 VOLT SUPPLY 

AlC PRESSURE SIGNAL 

CAN C BUS (+) 

SIC SWITCH NO.1 SIGNAL 

BAn TEMP SIGNAL 

CAN C BUS H 
APPS NO. 2 RETURN 

5 VOLT SUPPLY 

SIC SWITCH NO. 2 SIGNAL 

SENSOR GROUND 

SIC SWITCH RETURN 

5 VOLT SUPPLY 

APPS NO. 2 SIGNAL 

EXHAUST BRAKE LAMP SIGNAL 

EXHAUST BRAKE SWITCH SIGNAL 

BRAKE SWITCH NO.1 SIGNAL 

BRAKE SWITCH NO.2 SIGNAL 

APPS NO.1 SIGNAL 

APPS NO. 1 RETURN 

SMART POWER RELAY RETURN 

INTAKE AIR HEATER RELAY CONTROL RETURN 

INTAKE AIR HEATER RELAY CONTROL 

-

SMART POWER RELAY FEED 

FUEL HEATER CONTROL OUTPUT 
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43 40 

cno 
,1.lL Am 

43 40 

CAV 

Al 

A2 

A3 

A4 

AS 

A6 

A7 

AS 

A9 

Al0 

All 

A12 

A13 

A14 

A15 

A16 

A17 

AlB 

A19 

A20 

A21 

A22 

A23 

A24 

A25 

A26 

A27 

A28 

A29 

A30 

A3l 

A32 

A33 

A34 

A3S 

A36 

A37 

A38 

A39 

A40 

A4l 

A42 

A43 

81 

82 

83 

84 

85 

B6 

B7 

B8 

B9 

Bl0 

Bl1 

C130 (6.7l AfT) - (HEADLAMP AND DASH) 86 WAY 

CIRCUIT fUNCTION 

A209 lORD FUSED 8(+) 

F202 18 PKiGY FUSED IGNITION SWITCH OUTPUT (RUN-START) 

C3 18BR Ale CLUTCH CONTROL OUTPUT 

C91S 18 BKilB AlC PRESSURE GROUND 

K31 lSBR fUEL PUMP CONTROL 

-
C13 l8lB AlC CLUTCH CONTROL 

C8l8 i8lB/OR AlC PRESSURE 5 VOLT SUPPLY 

CiS i8lB/SA AlC PRESSURE SIGNAL 

-

-

065l8WT/LG CAN C BUS (+) 

-

- -

V3718VT SIC SWITCH NO. 1 SIGNAL 

K25180B/VT BAn TEMP SIGNAL 

06418WTIlB CAN C BUS (-) 

K400 188RIVT APPS NO.2 RETURN 

K854 l8VT/BA 5 VOLT SUPPLY 

V38 18 VT/OR SIC SWITCH NO. 2 SIGNAL 

K900 l8DBlDG SENSOR GROUND 

V937 18VT/BA SIC SWITCH RETUAN 

K852 18BRllB 5 VOLT SUPPLY 

K29l8WT/BR APPS NO. SIGNAL 

G904 l8VT/DG EXHAUST BRAKE LAMP SIGNAL 

G905 18BRlOR EXHAUST BRAKE SWITCH SIGNAL 

B29 18DGIWT BRAKE SWITCH NO.1 SIGNAL 

V32 18VTNl BRAKE SWITCH NO.2 SIGNAL 

K23l8BRIWT APPS NO.1 SIGNAL 

K167 l8BRlDG APPS NO.1 RETURN 

K34818BR SMART POWER RELAY RETURN 

K974 l8BR/BK INTAKE AIR HEATER RELAY CONTROL RETURN 

K174 l8BRlYl INTAKE AIR HEATER RELAY CONTROL 

f960 18PKllG (DH) FUSED IGNITION SWITCH OUTPUT (RUN-START) 

f348 l6PKlOR SMART POWER RELAY FEED 

A96l 14RD FUEL HEATER CONTROL OUTPUT 

A209 lORD fUSED 8(+) 

f202 20PK FUSED IGNITION SWITCH OUTPUT (RUN-START) 

C320DBNL AlC CLUTCH CONTROL OUTPUT 

C91S 20BKllB AlC PRESSURE GROUND 

K31 20BR FUEL PUMP CONTROL 

-

-
C13 20LB Ale CLUTCH CONTROL 

C81S 20LBlOR AlC PRESSURE 5 VOLT SUPPLY 
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C130 (6.7l AfT) - (HEAOLAMP AND DASH) 86 WAY 

CAV CIRCUIT FUNCTION 

812 C18 20lBJBR Ale PRESSURE SIGNAL 

B13 

814 

815 D65 20WT/lG CAN C BUS (-) 

816 

B17 

B18 V3720VT SIC SWITCH NO.1 SIGNAL 

819 K2520DB/VT BAn TEMP SIGNAL 

820 -

821 D6420WT/lB CAN C BUS (-) 

822 K400 20BRIVT APPS NO.2 RETURN 

B23 K854 20VT/BR 5 VOLT SUPPLY 

B24 V38 20VT/OR SIC SWITCH NO.2 SIGNAL 

B25 K900 20DB/OG SENSOR GROUND 

B26 K937 20VT/BR SIC SWITCH RETURN 

B27 

B28 K852 20BRllB 5 VOLT SUPPLY 

B29 K29 20WT/BR APPS NO.2 SIGNAL 

B30 G904 20VT lOG EXHAUST BRAKE LAMP SIGNAL 

B31 G905 20BRlOR EXHAUST BRAKE SWITCH SIGNAL 

B32 82920DGIWT BRAKE SWITCH NO. 1 SIGNAL 

B33 V32 20VTIYl BRAKE SWITCH NO.2 SIGNAL 

834 K23 20BRJWT APPS NO. 1 SIGNAL 

835 K167 20BR/DG APPS NO. 1 RETURN 

836 

837 K348 18BR SMART POWER RELAY RETURN 

B38 K974 18BRlBK INTAKE AIR HEATER RELAY CONTROL RETURN 

839 K174 18BRIYl INTAKE AIR HEATER RELAY CONTROL 

840 

841 

842 F348 16PKlOR SMART POWER RELAY FEED 

843 A961 14RD FUEL HEATER CONTROL OUTPUT 
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Ct30 

("n A", 

CAV 

Ai 

A2 

A3 

A4 

A5 

A6 

A7 

AS 

A9 

A1D 

All 

A12 

A13 

A14 

A15 

A16 

A17 

A18 

A19 

A20 

A21 

A22 

A23 

A24 

A25 

A26 

A27 

A28 

A29 

A30 

A3l 

A32 

A33 

A34 

A3S 

A36 

A37 

A38 

A39 

A40 

A41 
A42 

A43 

C130 (6.7l AfT) - (TRANSMISSION JUMPER SIDE) 43 WAY 

CIRCUIT FUNCTION 

-
A209 lORD FUSED B(+) 

F202 l8PKlGY FUSED IGNITION SWITCH OUTPUT (RUN-STARn 

C3 180BIYL AlC CLUTCH CONTROL OUTPUT 

-

C9i8 18BKIlB AlC PRESSURE GROUND 

K3l 18BR FUEL PUMP CONTROL 

Ci3 l8LB AlC CLUTCH CONTROL 

G8l8 l8LB/OR AlC PRESSURE 5 VOLT SUPPLY 

C18 l8lB/BR AlC PRESSURE SIGNAL 

065l8WT/lG CAN C BUS (+) 

V37 l8VT SIC SWITCH NO. 1 SIGNAL 

K25 l80BIVT BATT TEMP SIGNAL 

064 l8WT/lB CAN C BUS (-) 

K40D 18BRIVT APPS NO. 2 RETURN 

K854 18VT/BR 5 VOLT SUPPLY 

V38 l8VT/OR SIC SWITCH NO. 2 SIGNAL 

K900 i 80B/OG SENSOR GROUND 

V937 l8VT/BR SIC SWITCH RETURN 

K852 l8BR/LB 5 VOLT SUPPLY 

K29 18WT/BR APPS NO. 2 SIGNAL 

G904 18VT/DG EXHAUST BRAKE LAMP SIGNAL 

G905 l8BRlOR EXHAUST BRAKE SWITCH SIGNAL 

B29 180G/WT BRAKE SWITCH NO. 1 SIGNAL 

V32 18VTIYL BRAKE SWITCH NO. 2 SIGNAL 

K2318BRIWT APPS NO. 1 SIGNAL 

K167 l8BRlDG APPS NO.1 RETURN 

K348 18BR SMART POWER RELAY RETURN 

K974 18BR/BK INTAKE AIR HEATER RELAY CONTROL RETURN 

K174 l8BRlYL INTAKE AIR HEATER RELAY CONTROL 

- -

F960 18PKlLG (DH) FUSED IGNITION SWITCH OUTPUT (RUN-START) 

F348 16PKlOR SMART POWER RELAY FEED 

A96l l4RD FUEL HEATER CONTROL OUTPUT 
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CUO 
(EXCEPT s.n A/fJ 

CAV 

1 

1 

1 

2 

2 

3 

3 

4 

4 

5 

5 

6 

6 

7 

7 

8 

8 

8 

9 

9 

10 

10 

10 

11 

11 

11 

12 

12 

13 

13 

13 

14 

15 

16 

17 

17 

17 

18 

18 

19 

19 

20 

20 

21 

21 

22 

22 

22 

23 

23 

24 

24 

25 

25 

26 

C130 (EXCEPT 6.7L AfT) - (ENGINE SIDE) 34 WAY 

CIRCUIT FUNCTION 

F855 20PKlYL (3.7U47L) 5 VOLT SUPPLY 

A212 lBPKlYL (S.9L) FUSED B(+) 

K348 lBBR (S.7L) SMART POWER RELAV RETURN 

F856 20VUPK (3.7U4.7L) 5 VOLT SUPPLY 

V37 18VT (DIESEL) SIC SWITCH NO.1 SIGNAL 

G818 18lB/OR (DIESEL) Ale PRESSURE 5 VOLT SUPPLY 

G818 20LB/OR (GAS) AlC PRESSURE 5 VOLT SUPPLY 

A209 lORD (DIESEL) FUSED B(+) 

K342 16BRIWT (GAS) ASD CONTROL OUTPUT 

C18 18LB/BR (DIESEL) AlC PRESSURE SIGNAL 

C18 20LB/BR (GAS) AlC PRESSURE SIGNAL 

Tl03 20YUOR (5.7l HD) 5 VOLT SUPPLY 

K31 18BR (DIESEL) FUEL PUMP CONTROL 

K174 18BRNL (DIESEL) INTAKE AIR HEATER RELAV CONTROL 

K107 20VTIWT (GAS) NVLD SWITCH SIGNAL 

nOl 16DG (4.7L) SHIFT MOTOR CONTROL B 

K451 20BR/WT (S.7L MDS) MDS SOL CONTROL NO.1 

F960 20PK/lG (DH) FUSED IGNITION SWITCH OUTPUT (RUN-START) 

T41 18YUOB (DIESEL) TRS 141 SIGNAL (PIN) 

T41 20VUOB (GAS AfT) TRS T41 SIGNAL (PIN) 

C918 1eBK/LB (5.9L) Ale PRESSURE GROUND 

C13 1SLB (6.7L AfT) AlC CLUTCH CONTROL 

C918 20BK/LB (GAS) Ale PRESSURE GROUND 

C13 18LB/OR (S.9L) Ale CLUTCH CONTROL 

G13 1SLB (6.7L MIT) AlC CLUTCH CONTROL 

A918 16RD (GAS) FUSED B(+) 

C3 18DBNL (DIESEL) AlC CLUTCH CONTROL OUTPUT 

C3 20DBNL (GAS) AlC CLUTCH CONTROL OUTPUT 

6180 20VTNL (4.7L ETC) SENSOR RETURN 

K454 20BR/oR (S.7l MOS) MDS SOL CONTROL NO. 7 

V32 18VT NL (DIESEL) BRAKE SWITCH NO.2 SIGNAL 

L10 201NT/GV (4.71 MIT ATC) FUSED IGNITION SWITCH OUTPUT (RUN) 

A940 20RD (4.7l) FUSED B(+) 

T16 16VUoR (AfT) TRANSMISSION CONTROL OUTPUT 

T102 16YL (4.7US.7L AfT) SHIFT MOTOR CONTROL A 

A961 14RD (DIESEL) FUEL HEATER CONTROL OUTPUT 

2953 20BK (POWER WAGON) GROUND 

T6 180G (DIESEL AfT) TOW/HAUL OVERDRIVE 

T6 2006 (GAS AfT) TOW/HAUL OVERDRIVE OFF SWITCH SIGNAL 

K900 20DB/D6 (3.7U4.7UOIESEL) SENSOR GROUND 

T71 20VUOR (5.7L FULL TIME ETC) INPUT SPEED SENSOR 2 {N3} RETURN 

T515 18YUOB (DIESEL AfT) TRANSMISSION CONTROL 

T515 20VUDB (GAS All) TRANSMISSION CONTROL 

K25 180BNT (DIESEL) BATT TEMP SIGNAL 

K399 20BR/GY (GAS) 02 2/2 HEATER CONTROL 

T71 20YUOR (4.7L FULL TIME ETC) INPUT SPEED SENSOR 2 (N3) RETURN 

G24 20VTlBR (5.7L MOS) OIL TEMPERATURE SIGNAL 

B29 18DGIWT (DIESEL) BRAKE SWITCH NO. 1 SIGNAL 

D64 18WTlLB (DIESEL) CAN C BUS (-) 

064 20WT/LB (GAS) CAN C BUS (-) 

065 18WT/LG (DIESEL) CAN C BUS (+) 

065 2DWT/LG (GAS) CAN C BUS (+) 

T340 20DGIVT (4.7L FULL TIME ETC) INPUT SPEED SENSOR 2 (N3) SIGNAL 

A918 16RD (5.7L EXCEPT 4WD) FUSED B(+) 

T751 20YL (GAS) IGNITION START 
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34 

C'IO 
(EICEPT 6.n AIT) 

CAV 

27 

27 

28 

28 

28 

28 

29 

29 

30 

30 

30 

31 

31 

31 

32 

32 

32 

33 

33 

33 

33 

34 

34 

CAV 

1 

1 

1 

2 

2. 

3 

4 

4 

5 

6 

6 

7 

7 

8 

8 

8 

9 

9 

9 

10 

10 

11 

11 

11 

12 

C130 (EXCEPT 6.7l Aff) - (ENGINE SIDE) 34 WAY 

CIRCUIT FUNCTION 

K29 18WT/BR (DIESEL) APPS NO.2 SIGNAL 

K299 20BR/WT (GAS) 02 1/2 HEATER CONTROL SUPPLY 

T300 20YUGY (4.7L) T-CASE MOTOR BRAKE SIGNAL 

T340 200GNT (S.7L FULL TIME ETC) INPUT SPEED SENSOR 2 (N3) SIGNAL 

K854 18VT/BR (DIESEL) S VOLT SUPPLY 

G180 20VTIYL (POWER WAGON) SENSOR RETURN 

K400 18BRNT (DIESEL) APPS NO.2 RETURN 

F1 20PK/WT (GAS) FUSED IGNITION SWITCH OUTPUT (OFF-RUN-START) 

0201 20WT/OG (4.7L) MODE SENSOR A 

F856 20YUPK (S.7L) S VOLT SUPPLY 

K23 18BR/WT (DIESEL) APPS NO.1 SIGNAL 

T341 20DGIVT (4.7L FULL TIME ETC) INPUT SPEED SENSOR 1 (N2) RETURN 

F8SS 20PKlYL (S.7L) S VOLT SUPPLY 

K852 18BRIVT (DIESEL) 5 VOLT SUPPLY 

K167 18BRIYl (DIESEL) APPS NO. 1 RETURN 

T70 20YL (FULL TIME ETC) INPUT SPEED SENSOR 1 (N2) SIGNAL 

L10 20WT/GY (GAS MIT) FUSED IGNITION SWITCH OUTPUT (RUN) 

T103 20YUOR (4.7L) 5 VOLT SUPPLY 

1341 20DGIVT (S.7L FULL TIME ETC) INPUT SPEED SENSOR 1 (N2) RETURN 

0201 20WT/OG (S.7L MTC 4WO/S.7L MODE SENSOR A 
ETC EXCEPT 4WD) 

0201 18WT/DG (S.7l MTC EXCEPT MODE SENSOR A 
4WO) 

F202 1 BPKlGY (DIESEL) FUSED IGNITION SWITCH OUTPUT (RUN-START) 

F202. 20PKlGY (GAS) FUSED IGNITION SWITCH OUTPUT (RUN-START) 

C130 (EXCEPT 6.7L All) - BLACK (HEADLAMP AND DASH SIDE) 34 WAY 

CIRCUIT FUNCTION 

A212 20RD/OR (5.9L) FUSED B(+) 

K348 1 BBR (6.7L) SMART POWER RELAY RETURN 

015 20WT/DG (GAS) SCI TRANSMIT (TCM) 

V37 2.0VT (DIESEL) SIC SWITCH NO.1 SIGNAL 

016 2.0WT/OR (GAS) SCI RECEIVE (TCM) 

CB18 20LB/OR NC PRESSURE 5 VOLT SUPPLY 

A209 lORD (DIESEL) FUSED B(+) 

K342 16BR/WT (GAS) ASD CONTROL OUTPUT 

C18 2.0LB/BR AlC PRESSURE SIGNAL 

T103 20YUOR (5.7L SHIFT ON THE S VOLT SUPPLY 
FLY) 

K31 20BR (DIESEL) FUEL PUMP CONTROL 

K107 20VT/WT (5.7l AWAL) NVlD SWITCH SIGNAL 

K174 18BRIYL (DIESEL) INTAKE AIR HEATER RELAY CONTROL 

T101 16DG (S.7l HD) SHIFT MOTOR CONTROL B 

K451 20BR/WT (S.7L LD) MDS SOL CONTROL NO.1 

F960 20PKllG (6.7L) FUSED IGNITION SWITCH OUTPUT (RUN-START) 

T26 20DG/OR (6.7l 4WD) CLUTCH INTERLOCKIUPSTOP SWITCH OUTPUT 

T26 18DG/OR (6.7l SHIFT ON THE CLUTCH INTERLOCKIUPSTOP SWITCH OUTPUT 
FLY) 

T41 20YUDB (GAS/S.9L Aff) TRS T41 SIGNAL (PIN) 

C13 20lB (6.7l AfT) AlC CLUTCH CONTROL 

C918 20BKlLB (EXCEPT 6.7L AfT) Ale PRESSURE GROUND 

C13 20LB/OR (5.9L) Ale CLUTCH CONTROL 

C13 20lB (6.7L MIT) AlC CLUTCH CONTROL 

A918 16RD (GAS) FUSED B(+) 

C3 20DBIYL NC CLUTCH CONTROL OUTPUT 



8W - 80 - 30 -------- 8W·80 CONNECTOR PIN .. OUTS -------DR 

C130 (EXCEPT B.7L AfT) - BLACK (HEAOLAMP AND DASH SIDE) 34 WAY 

CAV CIRCUIT FUNCTION 

G180 20VTIYl (4.7l ETC/5.7l SHIFT SENSOR RETURN 
ON THE FLY) 

K454 20BRlOR (5.7l LD) MOS SOL CONTROL NO.7 

V32 20VTIYL (DIESEL) BRAKE SWITCH NO. 2 SIGNAL 

l10 20WT/GY (4.7l ETC) FUSED IGNITION SWITCH OUTPUT (RUN) 

EXHAUST BRAKE SWITCH SIGNAL 

15 A940 laRD (4.7l ETC) FUSED 8(+) 

15 V937 20VT/BR (6.7L) SIC SWITCH RETURN 

16 F202 20PKlGY (6.7L) FUSED IGNITION SWITCH OUTPUT (RUN-START) 

16 T16 16YUOR (GAS) TRANSMISSION CONTROL OUTPUT 

17 n02 16VL (4.7L ETC/5.7L SHIFT ON SHIFT MOTOR CONTROL A 
THE FLY) 

17 A96l 14AD (DIESEL) FUEL HEATER CONTROL OUTPUT 

17 2953 .20BK (POWER WAGON) GROUND 

18 T6 200G (EXCEPT 6.7L) TOW/HAUL OVERDRIVE OFF SWITCH SIGNAL 

19 T71 20YLJOR (S.7L FULL TIME ETC) INPUT SPEED SENSOR 2 (N3) RETURN 

19 K900 20DB/DG (EXCEPT 3.7U5.7L) SENSOR GROUND 

20 G904 20VTIDG (6.7L) EXHAUST BRAKE LAMP SIGNAL 

20 T515 20VLJDB {GAS AfT} TRANSMISSION CONTROL 

21 K25 20DBIVT (DIESEL} BAn TEMP SIGNAL 

21 K399 l8BR/GY (GAS) 02 2/2 HEATER CONTROL 

22 T71 20YUOR (4.7L FULL TIME ETC) INPUT SPEED SENSOR 2 (N3) RETURN 

22 G24 20VT/BR (5.7L LD) OIL TEMPERATURE SIGNAL 

22 829 20DGIWT (DIESEL) BRAKE SWITCH NO.1 SIGNAL 

23 D6420WT/LB CAN C BUS (-) 

D6520WT/LG C BUS (+l 

2S T340 20DGIVT (4.7L FULL TIME ETC) INPUT SPEED SENSOR 2 (N3) SIGNAL 

25 K6B 20DBIWT (5.7L LD) PIS SWITCH SIGNAL 

25 A918 l6RD (5.7L SHIFT ON THE FLY) FUSED B(+) 

25 V38 20VTIOR (B.7L) SIC SWITCH NO. 2 SIGNAL 

26 F348 16PKlQR (B.7L) SMART POWER RELAY FEED 

26 T751 20YL (GAS) IGNITION START 

27 K29 20WT/BR (DIESEL) APPS NO.2 SIGNAL 

27 K299 20BRIWT {GAS} 02 1/2 HEATER CONTROL SUPPLY 

28 T300 20YLlGY (4.7L ETC} T-CASE MOTOR BRAKE SIGNAL 

28 T340 20DGIVT (5.7L FULL TIME ETC) INPUT SPEED SENSOR 2 (N3) SIGNAL 

28 K854 20VT/BR (DIESEL) 5 VOLT SUPPLY 

28 6180 20VTIYL (POWER WAGON) SENSOR RETURN 

29 K40Q 20BR/VT (OIESEL) APPS NO. 2 RETURN 

29 F1 20PKIWT (GAS) FUSED IGNITION SWITCH OUTPUT (OFF-RUN-START) 

30 Fa56 20PKlYl (3.7U5.7l) 5 VOLT SUPPLY 

30 0201 20WT/DB (4.7L ETC) MODE SENSOR A 

30 K23 20BRIWT (DIESEL) APPS NO. 1 SIGNAL 

31 f855 20PKlYL (3. 7US. 7L) 5 VOLT SUPPLY 

31 T341 20DGIVT (4,7l FULL TIME ETC) INPUT SPEED SENSOR 1 (N2) RETURN 

31 K852 20BRIVT (5.9l) 5 VOLT SUPPLY 

31 K852 20BRllB (B.7l) 5 VOLT SUPPLY 

32 K167 20BRlYL (5.9LJ APPS NO.1 RETURN 

32 K167 20BR/OG (6.7l) APPS NO.1 RETURN 

32 T70 20YL (FULL TIME ETC) INPUT SPEED SENSOR 1 (N2) SIGNAL 

32 L10 20WT/GY (GAS MIT) FUSED IGNITION SWITCH OUTPUT (RUN) 

33 Tl03 20YLlOR (4.7L ETC) 5 VOLT SUPPLY 

33 0201 20WT/DG (S.7L AWAL) MODE SENSOR A 

33 T341 20DGIVT (S.7L FULL TIME ETC) INPuT SPEED SENSOR 1 (N2) RETURN 

33 K974 18BRlBK (6.7l) INTAKE AIR HEATER RELAY CONTROL RETURN 

34 F202 20PKlGY (EXCEPT B.7l) FUSED IGNITION SWITCH OUTPUT (RUN-START) 



DR ------- 8W·80 CONNECTOR PIN-OUTS ------- 8W - 80 - 31 

12 

ctat 
(5.7L ETC) 

BLACK 

C131 
(S.U ETC) 

C131 
(DIEIEI. ETCI 

DIESEL Irr .,e) 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

CAV 

1 

2 

3 

3 

4 

4 

5 

6 

8 

9 

11 

12 

C131 (5.7L ETC) BLACK (ENGINE SIDE) 8 WAY 

CIRCUIT FUNCTION 

Tl01 16DG SHIFT MOTOR CONTROL B 

D201 20WT/DG MODE SENSOR A 

n0320YUOR S VOLT SUPPLY 

T102 16YL SHIFT MOTOR CONTROL A 

A94020RD FUSED B(+) 

T30020YUGY T-CASE MOTOR BRAKE SIGNAL 

G18020vrNl SENSOR RETURN 

C131 (S.7L ETC) - BLACK (HEAD LAMP AND DASH SIDE) 8 WAY 

CIRCUIT FUNCTION 

Tl01 1606 SHIFT MOTOR CONTROL B 

- -
D201 20WT/D6 MODE SENSOR A 

T10320YUOR 5 VOLT SUPPLY 

T102 16YL SHIFT MOTOR CONTROL A 

A940 18RD (5.7L EXCEPT AWAL) FUSED B(+) 

T300 20YUGY (5.7L EXCEPT AWAL) T-CASE MOTOR BRAKE SIGNAL 

G18020vrNl SENSOR RETURN 

C132 (DIESEL ETC/DIESEL AJT MTC) - OK. GRAY (HEAD LAMP AND DASH SIDE) 12 WAY 

CIRCUIT FUNCTION 

K900 20DB/DG (AJT) SENSOR GROUND 

T16 16YUOR (AJT) TRANSMISSION CONTROL OUTPUT 

T917 20YLlTN (AfT) TRANS RANGE SENSOR ELECTRONIC CLUSTER 5 
VOLT SUPPLY 

L10 20WT/GY (MIT) FUSED IGNITION SWITCH OUTPUT (RUN) 

T117 20DGNl (AfT) TRANS RANGE SENSOR ELECTRONIC CLUSTER 5 
VOLT SUPPLY 

Z965 20BK (MIT) GROUND 

T103 20YUQR (ETC) 5 VOLT SUPPLY 

T1 01 16DG (ETC) SHIFT MOTOR CONTROL B 

T41 20YUDB (AfT) TRS T41 SIGNAL (PIN) 

G180 20vrNL (ETC} SENSOR RETURN 

T102 16YL (ETC) SHIFT MOTOR CONTROL A 

D201 20WT/DG (ETC) MODE SENSOR A 



SW - so - 32 ------- 8W-SO CONNECTOR PIN-OUTS ------- DR 

C132 
(DIESEL ETC! 

DIESEL irr IITCI 

CU2 
(DIESEL lilT IITCI 

C132 
(DIESEL IIrr IITCI 

12 

CAV 

1 

2 

3 

3 

4 

4 

5 

6 

7 

7 

8 

9 

9 

10 

10 

11 

12 

CAV 

1 

2 

2 

3 

4 

CAV 

1 

1 

2 

2 

2 

3 

4 

C132 (DIESEL ETC/DIESEL AfT MTC) - OK. GRAY (TRANSMISSION SIDE) 12 WAY 

CIRCUIT FUNCTION 

K900 20DBJDG (AfT) SENSOR GROUND 

T16 16YUOR (AfT) TRANSMISSION CONTROL OUTPUT 

T917 20YUTN (AfT) TRANS RANGE SENSOR ELECTRONIC CLUSTER 5 
VOLT SUPPLY 

L 10 20wr/GY (MIT) FUSED IGNITION SWITCH OUTPUT (RUN) 

T117 20DGIYL (AfT) TRANS RANGE SENSOR ELECTRONIC CLUSTER 5 
VOLT SUPPLY 

Z965 20BK (MIT) GROUND 

T103 20YUOR (ETC) 5 VOLT SUPPLY 

Tl01 16DG (ETC) SHIFT MOTOR CONTROL B 

A918 20RD (ETC) FUSED B(+) 

A940 20RD (Mff) FUSED B(+) 

T41 20YUDB (AfT) TRS T41 SIGNAL (PIN) 

G180 20VTIYL (ETC) SENSOR RETURN 

D201 18WT/OG (MTC) MODE SENSOR A 

T300 20YUGY' (ETC) T-CASE MOTOR BRAKE SIGNAL 

Z955 leBK (MTC) GROUND 

Tl02 16YL (ETC) SHIFT MOTOR CONTROL A 

D201 20WT/DG (ETC) MODE SENSOR A 

C132 (DIESEL MIT MTC) - OK. GRAY (HEADLAMP AND DASH SIDE) 4 WAY 

CIRCUIT FUNCTION 

D201 20WT/DG MODE SENSOR A 

Z955 20BK (EXCEPT SHIFT ON THE GROUND 
FLY) 

G180 20VTIYl (SHIFT ON THE FLY) SENSOR RETURN 

L1020WT/GY FUSED IGNITION SWITCH OUTPUT (RUN) 

Z965 20BK GROUND 

C132 (DIESEL MIT MTC) - DK. GRAY (TRANSMISSION SIDE) 4 WAY 

CIRCUIT FUNCTION 

0201 20WT/DG (6.7L 4WD) MODE SENSOR A 

0201 18WT/DG (6.7L EXCEPT 4WD) MODE SENSOR A 

Z955 l8BK (5.9l MIT) GROUND 

Z955 20BK (6.7l 4WD) GROUND 

G180 18VTIYL (6.7L EXCEPT 4WD) SENSOR RETURN 

L1020wr/GY FUSED IGNITION SWITCH OUTPUT (RUN) 

Z96520BK GROUND 



DR ------- 8W-80 CONNECTOR PIN-OUTS -------- 8W . 80 . 33 

DK GRAY 

C134 
(pOWER .'GOIl1I 

DK GRAY 

C134 
IPOWER W'GOIII 

20 

C135 

12 

CAV 

1 

2 

3 

4 

5 

6 

CAV 

1 

2 

3 

4 

5 

6 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

15 

16 

16 

17 

18 

19 

20 

20 

C134 (POWER WAGON) - OK. GRAY (CHASSIS SIDE) 6 WAY 

CIRCUIT FUNCTION 

T526 16YUWT REAR LOCKER SOURCE 

T523 18YUBK LOCKER SENSOR SUPPLY 

TS2718YUTN REAR LOCKER SENSOR SENSE 

T52816YUGY REAR LOCKER RETURN 

-

C134 (POWER WAGON) - OK. GRAY (HEADLAMP AND DASH SIDE) 6 WAY 

CIRCUIT FUNCTION 

T52616YUWT REAR LOCKER SOURCE 

T52320YUBK LOCKER SENSOR SUPPLY 

T52720YUTN REAR LOCKER SENSOR SENSE 

T52816YUGY REAR LOCKER RETURN 

C13S - BLACK (CHASSIS SIDE) 20 WAY 

CIRCUiT FUNCTION 

M09 140RJRD FUEL PUMP CONTROL OUTPUT 

L673 18YL TRAILER TOW LEFT TURN RELAY OUTPUT 

L674 18LG TRAILER TOW RIGHT TURN RELAY OUTPUT 

Z210 lBBK GROUND 

N418DBJWT FUEL LEVEL SENSOR SIGNAL 

L7 18WT/YL FUSED PARK LAMP FEED 

L62 18WT/YL RIGHT REAR TURN LAMP DRIVER 

L63 18WT/DG LEFT REAR TURN LAMP DRIVER 

L67B lBBR FUSED PARK LAMP FEED 

Z927 12BK GROUND 

B40 140G (TRAILER TOW) TRAILER TOW BRAKE B(+) 

MOO 14RDNT (TRAILER TOW) FUSED B(+) 

L1 18WT/LG BACKUP LAMP FEED 

LSO 18WT/TN BRAKE LAMP SWiTCH OUTPUT 

B22 18DGIYL REAR WHEEL SPEED SENSOR (-) 

B3 1 BDG/YL (ESP) REAR WHEEL SPEED SENSOR (-) 

8222 lBDGIWT REAR WHEEL SPEED SENSOR (+) 

B4 18DG/GY (ESP) REAR WHEEL SPEED SENSOR (+) 

L7018WT/GY FUSED PARK LAMP FEED 

Z910 20BK GROUND 

K107 20VTJWT NVLD SWITCH SIGNAL 

Z363 14BKlDG (EXCEPT TRAI LER GROUND 
TOW) 

Z363 18BKlDG (TRAILER TOW) GROUND 



8W - 80 .. 34 ------- 8W-80 CONNECTOR PIN-OUTS ------- DR 

12 

2 
6 

12 

et36 

e135 

NATURAL 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

10 

11 

12 

13 

14 

15 

15 

15 

16 

16 

16 

17 

18 

19 

20 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

C135 - BLACK (HEADLAMP AND DASH SIDE) 20 WAY 

CIRCUIT FUNCTION 

A109 160RfRD FUEL PUMP CONTROL OUTPUT 

L673 1BYL TRAILER TOW LEFT TURN RELAV OUTPUT 

L674 18LG TRAILER TOW RIGHT TURN RELAY OUTPUT 

Z210 20BK GROUND 

N420DBIWT FUEL LEVEL SENSOR SIGNAL 

L720WTIYL FUSED PARK LAMP FEED 

L6220WTfYL RIGHT REAR TURN LAMP DRIVER 

L6320WT/DG LEFT REAR TURN LAMP DRIVER 

L678 18BR FUSED PARK LAMP FEED 

2927 14BKJOR (5.9L) GROUND 

Z927 14BI< (EXCEPT5.9L) GROUND 

840 140G (TRAILER TOW/SHIFT ON TRAILER TOW BRAKE B(+) 
THE FLY) 

Aloa 14RDNT (TRAILER TOW/SHIFT FUSED B(+) 
ON THE FLY) 

l1 18WT/LG BACKUP LAMP FEED 

L5D 1BWTfTN BRAKE LAMP SWITCH OUTPUT 

822 20DGfYL (AWAL) REAR WHEEL SPEED SENSOR (-) 

B3 20DGIYL (ESP) REAR WHEEL SPEED SENSOR (0) 

B22 18DGfYL (RWAL) REAR WHEEL SPEED SENSOR (-) 

8222 20DG/WT (AWAL) REAR WHEEL SPEED SENSOR (+) 

84 20DG/GY (ESP) REAR WHEEL SPEED SENSOR (+) 

B222 18DGIWT (RWAL) REAR WHEEL SPEED SENSOR (+) 

L7020WT/GY FUSED PARK LAMP FEED 

Z910 208K (RWAUSHIFT ON THE FLY) GROUND 

K107 20VTIWT (RWAUSHIFT ON THE NVLD SWITCH SIGNAL 
FlY) 

Z363 1 BBK/DG GROUND 

C136 - NATURAL (BODY SIDE) 12 WAY 

CIRCUIT FUNCTION 

MOS l8RD/DB FUSED B(+) 

C16 18DB/GV (EXCEPT BASE) HEATED MIRROR CONTROL OUTPUT 

A94D 18RD (EXCEPT BASE) FUSED B(+) 

- -

D465 20WT /GY (ESP) DYNAMICS SENSOR HIGH DATA LINK 

0960 20PK/LG (ESP) FUSED IGNITION SWITCH OUTPUT (RUN-START) 

-

A210 120R/RD (EXCEPT BASE) FUSED B(+) 

C15 14BK (EXCEPT BASE) REAR WINDOW DEFOGGER CONTROL OUTPUT 

-

0464 20WT/OR (ESP) DYNAMICS SENSOR LOW DATA LINK 
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10 

14 

et3& 

e137 
(POWER WAIOI, 

en7 
,OWER W'IOI) 

10 

12 

14 

CAV 

1 

2. 

3 

4 

5 

6 

7 

B 

9 

10 

11 

12 

CAV 

1 

2. 

3 

4 

5 

6 

7 

B 

9 

10 

11 

12 

13 

14 

CAV 

1 

2. 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

G136 - NATURAL (HEADLAMP AND DASH SIDE) 12 WAY 

CIRCUIT FUNCTION 

-
MOS 1 BRD/DB FUSED B(+) 

C16 18DB/GY (EXCEPT BASE) HEATED MIRROR CONTROL OUTPUT 

A940 lBRD (EXCEPT BASE) FUSED B(+) 

D465 20WT/GY (ESP) DYNAMICS SENSOR HIGH DATA LINK 

F960 20PKlLG (ESP) FUSED IGNITION SWITCH OUTPUT (RUN-START) 

A210 120RlRD (EXCEPT BASE) FUSED B(+) 

C15 14DBIWT (EXCEPT BASE} REAR WINDOW DEFDGGER CONTROL OUTPUT 

-
D464 20WT/OR (ESP) DYNAMICS SENSOR LOW DATA LINK 

C137 (POWER WAGON) • NATURAL (HEADLAMP AND DASH SIDE) 14 WAY 

CIRCUIT FUNCTION 

T52920YULG STABILIZER BAR ENGAGE ILLUMINATION SENSE 

T53020YUOG STABILIZER BAR DISENGAGE ILLUMINATION SENSE 

T531 20YL/TN STABILIZER BAR SWITCH SENSE 

T53220VUGY LOCKER OPEN ILLUMINATION SENSE 

153320YULB LOCKER REAR ILLUMINATION SENSE 

T53420YL LOCKER FRiRR ILLUMINATION SENSE 

-
T53620YUWT SWITCH SUPPLY 

T53720YULG LOCKER SWITCH SUPPLY 

T53520YUBR LOCKER SWITCH SENSE 
« « 

« 

Ell 200R/DB PANEL LAMPS DRIVER 

Z95220BK GROUND 

e137 (POWER WAGON) • NATURAL (SMART BAR SWITCH JUMPER SIDE) 14 WAY 

CIRCUIT FUNCTION 

T52920YULG STABILIZER BAR ENGAGE ILLUMINATION SENSE 

T53020YUDG 

T531 20YLlTN STABILIZER BAR SWITCH SENSE 

T53220YUGY LOCKER OPEN ILLUMINATION SENSE 

T53320YULB LOCKER REAR ILLUMINATION SENSE 

T534 20YL LOCKER FRiRR ILLUMINATION SENSE 
« -
T53620YUWT SWITCH SUPPLY 

T53720YULG LOCKER SWITCH SUPPLY 

T53520YUBR LOCKER SWITCH SENSE 
« 

-

E11 200R/DB PANEL LAMPS DRIVER 

Z95220BK GROUND 



8W - 80 - 36 -------- 8W-80 CONNECTOR PIN-OUTS -------- DR 

CI38 

Ct38 

Ct40 
(S.7L) 

Ct40 
(S.7L) 

BLACK 

OK GRAY 

CAV 

1 L89 18WT/YL 

2 2926 l8BK 

CAV 

1 L89 18WT/yL 

2 2926 l8BK 

CAV 

1 K451 20BR/WT 

2 K452 20BR/LB 

3 K453 20BR/DG 

4 K454 20BRlOR 

5 

6 Z903 20BK 

CAV 

1 K45l 18BR/WT 

2 K452 l8BR/LB 

3 K453 18BR/OG 

4 K454 l8BR/OR 

5 

6 Z903 l8BK 

C138 - BLACK (FRONT FASCIA SIDE) 2 WAY 

CIRCUIT FUNCTION 

FOG LAMP CONTROL OUTPUT 

GROUND 

C138 - BLACK (HEADLAMP AND DASH SIDE) 2 WAY 

CIRCUIT FUNCTION 

FOG LAMP CONTROL OUTPUT 

GROUND 

C140 (5.7L) - OK. GRAY (ENGINE SIDE) 6 WAY 

CIRCUIT FUNCTION 

MDS SOL CONTROL NO.1 

MDS SOL CONTROL NO.4 

MOS SOL CONTROL NO. 6 

MDS SOL CONTROL NO. 7 

GROUND 

C140 (5.7L) - OK. GRAY (MDS JUMPER SIDE) 6 WAY 

CIRCUIT FUNCTION 

MDS SOL CONTROL NO. 1 

MDS SOL CONTROL NO. 4 

MDS SOL CONTROL NO. 6 

MDS SOL CONTROL NO.7 

GROUND 



DR -------- 8W-SO CONNECTOR PIN-OUTS -------- 8W - 80 - 37 

C145 - (CHASSIS SIDE) 6 WAY 

CAV CIRCUIT FUNCTION 

1 A426 14VT FUSED B(+) 

2 A422 14RD FUSED B(+) 

3 A423 14PK FUSED B(+) 

4 

Ct45 5 

6 

C145 - (HEADLAMP AND DASH SIDE) 6 WAY 

CAV CIRCUIT FUNCTION 

1 A426 14VT FUSED B(+) 

2 A422 14RD FUSED B(+) 

3 A423 14PK FUSED B(+) 

4 
C145 5 

6 

C160 - (AXLE DISCONNECT JUMPER SIDE) 4 WAY 

CAV CIRCUIT FUNCTION 

1 Z906 20BK GROUND 

2 G304 2DVT/DB FRONT AXLE LOCK CONTROL 

3 A88D 20DB/RD FUSED B(+) 

4 G303 20VT/DG FRONT AXLE LOCK SIGNAL 

C160 

C160 - (BATIERY SIDE) 4 WAY 

CAV CIRCUIT FUNCTION 

1 Z90620BK GROUND 

2 G304 20VT/DB FRONT AXLE LOCK CONTROL 

3 A8BO 20DB/RD FUSED B(+) 

Ct60 4 G303 20VT/DG FRONT AXLE LOCK SIGNAL 

C200 - LT. GRAY (HVAC SIDE) 13 WAY 

GAV CIRCUIT FUNCTION 

1 C70 10DB/Yl BLOWER MOTOR HIGH DRIVER 

2 G34 20DB/LB COMMON DOOR DRIVER 

3 G7l 16DB/BR BLOWER MOTOR LOW DRIVER 

13 
4 C32 20DB/TN RECIRCULATION DOOR DRIVER 

5 C73 14DBIVT BLOWER MOTOR M2 DRIVER 

6 C72 16DB/OR BLOWER MOTOR Ml DRIVER 

C200 7 F942 10PKlLG FUSED IGNITION SWITCH OUTPUT (RUN-START) 

8 CSOl 20D8 MODE DOOR 1 DRIVER 

9 C21 20DB/LG (A/C) EVAPORATOR TEMPERATURE SENSOR SIGNAL 

10 C121 20DB/DG (A/C) SENSOR GROUND 

11 C61 20DB/LG BLEND DOOR DRIVER 

12 C33 20LB/BR (DUAL ZONE) PASSENGER BLEND DOOR DRIVER 

13 C2920DB MODE DOOR 2 DRIVER 



8W • 80 - 38 ------- 8W-80 CONNECTOR PIN-OUTS ------- DR 

C200 - LT. GRAY (liP SIDE) 13 WAY 

CAV CIRCUIT FUNCTION 

1 C70 10DB/YL BLOWER MOTOR HIGH DRIVER 

2 C34 20DB/LB COMMON DOOR DRIVER 

3 C71 16DB/BR BLOWER MOTOR LOW DRIVER 

13 4 C32 20DBITN RECIRCULATION DOOR DRIVER 

5 C73 14DB/VT BLOWER MOTOR M2 DRIVER 

6 C72 16DB/OR BLOWER MOTOR M1 DRIVER 
C200 7 F942 10PKlLG FUSED IGNITION SWITCH OUTPUT (RUN-START) 

8 C801 20DB/OR MODE DOOR 1 DRIVER 

9 C21 200B/LG (AlC) EVAPORATOR TEMPERATURE SENSOR SIGNAL 

10 C121 20DB/DG (AlC) SENSOR GROUND 

11 C61 20DBJLG BLEND DOOR DRIVER 

12 C33 20LB/BR (EXCEPT BASE) PASSENGER BLEND DOOR DRIVER 

13 C2920DB MODE DOOR 2 DRIVER 

C201 LT. GRAY (HEADLINER SIDE) 14 WAY 

CAV CIRCUIT FUNCTION 

1 A310 14RD/LB (SUNROOF) FUSED B(+) 

2 A114 1BGY/RD (OVO) FUSED B(+) 

14 c c c c CJ CJ I:l C C C 5 2 A114 20GY/RD (EXCEPT DVD) FUSED B(+) 

3 LSO 18WTITN BRAKE LAMP SWITCH OUTPUT 

4 
C201 

Z964 14BK GROUNO 

5 -
6 - -
7 L1420WT/RD CARGO LAMP DRIVER 

8 - -
9 M2020VULB COURTESY LAMPS DRIVER 

10 DS4 20WT (EXCEPT BASE) CAN B BUS (-) 

11 055 20WT/OR (EXCEPT BASE) CAN B BUS (+) 

12 M288 20YLlGY (EXCEPT BASE) READING LAMPS DRIVER 

13 

14 Z13 20BKIWT GROUND 

r- LT GRAY C201 - LT. GRAY (liP SIDE) 14 WAY 

CAV CIRCUIT FUNCTION 

1 A310 16RD/LB (EXCEPT BASE) FUSED B(+) 

2 A11418GY/RD FUSED B(+) 

3 LSD 18WTITN BRAKE LAMP SWITCH OUTPUT 

4 Z964 18BK GROUND 

C2D1 5 - -
6 -
7 L1420WT/BR CARGO LAMP DRIVER 

8 -
9 M2020YULB COURTESY LAMPS DRIVER 

10 DS420WT CAN B BUS H 
11 D5520WT/OR CAN B BUS (+) 

12 M28820YUGY READING LAMPS DRIVER 

13 -
14 Z13 18BKJWT GROUND 



DR -------- 8W·80 CONNECTOR PIN-OUTS -------- 8W - 80 - 39 

14 

ClOG 
(EXCEPT HANDS FREE, 

C206 
(EXCEPT HANDS FREE) 

C201 
IHANDS FREE) 

BLACK 

CAV 

1 

2 

3 

4 

5 

6 

CAV 

1 

2 

3 

4 

5 

6 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

C206 (EXCEPT HANDS FREE) BLACK (CLEARANCE LAMPS SIDE) 6 WAY 

CIRCUIT FUNCTION 

L70 20WT/GV (EXCEPT ESP) FUSEO PARK LAMP FEED 

Z946 20BK (EXCEPT ESP) GROUND 

F21 20PKlDG (EXCEPT BASE) FUSEO IGNITION SWITCH OUTPUT (RUN-START) 

Z944 2DBK (EXCEPT BASE) GROUND 

L 1 20WT/LG (EXCEPT BASE) BACKUP LAMP FEED 

C206 (EXCEPT HANDS FREE) - BLACK (liP SIDE) 6 WAY 

CIRCUIT FUNCTION 

L7D 20WT/GY (EXCEPT ESP) FUSED PARK LAMP FEED 

Z946 18BK (EXCEPT ESP) GROUND 

F21 20PKlDG (EXCEPT BASE) FUSED IGNITION SWITCH OUTPUT (RUN-START) 

Z944 20BK (EXCEPT BASE) GROUND 

L1 18WT/LG (EXCEPT BASE) BACKUP LAMP FEED 

C206 (HANDS FREE) (CLEARANCE LAMPS SIDE) 14 WAY 

CIRCUIT FUNCTION 

L7D 20WT/BV (EXCEPT ESP) FUSED PARK LAMP FEED 

Z946 20BK (EXCEPT ESP) GROUND 

F21 20PKlDG FUSED IGNITION SWITCH OUTPUT (RUN-START) 

Z94420BK GROUND 

L1 20WT/LG BACKUP LAMP FEED 

X712 20DGJLB MICROPHONE 1 IN (+) 

X792 20LB/DG MICROPHONE IN (-) 

X835 200R/GY SENSOR GROUND 

X73Q 20GY /YL VOICE RECOGNITION/PHONE SWITCH SIGNAL 

X793 200GIVL MICROPHONE FEED 

X722 20LBJOG MICROPHONE 2 IN (+) 



8W .. 80 - 40 ------- 8W .. 80 CONNECTOR PIN-OUTS -------DR 

C206 
(HAIDS fREE, 

31 31 68 74 

CUt 

LT GRAY 

GRAY 

CAV 

1 

2 

3 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

25 

25 
26 

27 

28 

29 

30 

30 

31 

32 

C206 (HANDS FREE) - IT. GRAY (lIP SIDE) 14 WAY 

CIRCUIT FUNCTION 

L70 20WT/GY (EXCEPT ESP) FUSEO PARK LAMP FEED 

Z946 18BK (EXCEPT ESP) GROUNO 

F21 20PK/DG FUSED IGNITION SWITCH OUTPUT (RUN-START) 

Z94420BK GROUND 

L1 18WT/LG BACKUP lAMP FEED 

X712 20DG/LB MICROPHONE 1 IN (+) 

X792 20lB/DG MICROPHONE IN (-) 

X835 200R/GY SENSOR GROUND 

X793 20DGIYl MICROPHONE FEED 

X722 20lB/DG MICROPHONE 2 IN (+) 

C219 GRAY (HEADLAMP AND DASH SIDE) 74 WAY 

CIRCUIT FUNCTION 

-
015 20WT/DG (6.7L) SCI TRANSMIT (TeM) 

LSO 18WTITN BRAKE LAMP SWITCH OUTPUT 

F1 20PKIWT FUSED IGNITION SWITCH OUTPUT (OFF-RUN-START) 

-
A103 18GY/RD FUSED B{+) 

-
-
E11 200R/DB (POWER WAGON) PANEL LAMPS DRIVER 

-
F30 10PKlYl (EXCEPT BASE) fUSED IGNITION SWITCH OUTPUT (RUN-ACC) 

-
F942 10PK/lG FUSED IGNITION SWITCH OUTPUT (RUN-START) 

F20 20PKIWT IGNITION SWITCH OUTPUT (RUN-START) 

A310 16RD/lB (EXCEPT BASE) FUSED B(+) 

A106 20lB/RD fUSED B(+} 

T5 20DG/YL (6.7l DIESEL All) AUTOSTICK (ERS}-TOW/HAUL SIGNAL 

T6 20DG (EXCEPT 6.7l DIESEL MIT) TOW/HAUL OVERDRIVE OFF SWITCH SIGNAL 

L7020WT/GY FUSED PARK LAMP FEED 

F21 20PK/DG FUSED IGNITION SWITCH OUTPUT (RUN-START) 

V3220VT/yL BRAKE SWITCH NO.2 SIGNAL 

B25 20DGIWT PARK BRAKE SWITCH SENSE 

F202 20PK/GY (3. 7US. 7U6. 7L) FUSED IGNITION SWITCH OUTPUT (RUN-START) 

V30 20VTIWT (4.7L) SIC BRAKE SWITCH OUTPUT 

Z949 20BK (S.9L) GROUND 

A11418GY/RD fUSED B(+) 

l1 18WT/LG BACKUP LAMP FEED 

F983 20PK/YL FUSED IGNITION SWITCH OUTPUT (RUN-ACe) 

V937 20VTJBR (3.7US.7U6.7L) SIC SWITCH RETURN 

K900 20DB/DG (EXCEPT 3.7US.7U SENSOR GROUND 
6.7l) 

A944 20RD FUSED B(+) 

F504 20GY/PK FUSED IGNITION SWITCH OUTPUT (RUN) 



DR -------- 8W-80 CONNECTOR PIN-OUTS -------- 8W .. 80 - 41 

C2l9 - GRAY (HEADLAMP AND DASH SIDE) 74 WAY 

CAV CIRCUIT FUNCTION 

33 A941 laRD FUSED B(+) 

34 05420wr CAN B BUS (-) 

35 G904 20VT/DG (6.7l) EXHAUST BRAKE LAMP SIGNAL 

36 G905 20BR/OR (6.7l) EXHUAST BRAKE SWITCH SIGNAL 

37 055 20WT/OR CAN B BUS (+) 

38 T917 20Yl/TN (S.9l DIESEL AfT) TRANS RANGE SENSOR ELECTRONIC CLUSTER 5 
VOLT SUPPLY 

39 - -

40 -
41 064 20wr/LB (ESP/ABS) CAN C BUS (-) 

42 F202 20PKlGY FUSED IGNITION SWITCH OUTPUT (RUN-START) 

43 A72 20RO/OR (EXCEPT BASE) ADJUSTABLE PEDALS OUTPUT 

44 016 20wr/OR (S.7L AfT) SCI RECEIVE (TCM) 

45 065 20WT/lG (ESP/ABS) CAN C BUS (+) 

46 

47 Tl17 20DGIVl (5.9l DIESEL AfT) TRANS RANGE SENSOR ELECTRONIC CLUSTER 5 
VOLT SUPPLY 

48 A205 l8RO/OR FUSED B(+) 

49 A 116 l6YlJRO (EXCEPT 3. 7U4. 7L FUSED B(+) 
BASE) 

50 F984 18PKlVL FUSED IGNITION SWITCH OUTPUT (RUN-ACe) 

51 V3720VT SIC SWITCH NO.1 SIGNAL 

52 V38 20VT/OR (EXCEPT 4.7U5.9L) SIC SWITCH NO.2 SIGNAL 

53 Z21020BK GROUND 

54 N4 200B/Wf FUEL LEVEL SENSOR SIGNAL 

55 T160 20DG/Wf (6.7L DIESEL NT) SENSOR GROUND 

56 Fl00 20PK/VT FUSED IGNITION SWITCH OUTPUT (RUN) 

57 F921 20PKlLB FUSED IGNITION SWITCH OUTPUT (RUN) 

58 -
59 - -
60 

61 A930 l6RD (EXCEPT BASE) FUSED B(+) 

62 -

63 -

64 -
65 

66 R79 20LBIVT (EXCEPT 5.7L HD/EX- LEFT FRONT IMPACT SENSOR SIGNAL 
CEPT DIESEL) 

67 F201 20PKlOR FUSED IGNITION SWITCH OUTPUT (RUN-START) 

68 R81 20LB/Wf (EXCEPT 5.7L HD/EX- LEFT FRONT IMPACT SENSOR GROUND 
CEPT DIESEL) 

69 829 20DG/Wf BRAKE SWITCH NO.1 SIGNAL 

70 A919 20RO FUSEO B(+) 

71 051 20wr/BR DIAGNOSTIC CAN C (-) 

72 R80 20VT/LB (EXCEPT AWAL) RIGHT FRONT IMPACT SENSOR SIGNAL 

73 R82 20wr/LB (EXCEPT AWAL) RIGHT FRONT IMPACT SENSOR GROUND 

74 052 20wr/LB DIAGNOSTIC CAN C (+) 



8W - 80 - 42 -------- 8W·80 CONNECTOR PIN-OUTS ------- DR 

GRAY C219 - NATURAL (liP SIDE) 74 WAY 

CAV CIRCUIT FUNCTION 

1 -
2 

3 LSD 18WTITN BRAKE LAMP SWITCH OUTPUT 

4 F1 20PKIWT FUSED IGNITION SWITCH OUTPUT (OFF-RUN-START) 

5 . 10 

6 A103 18GV/RO FUSED B(+) 

7 

8 

9 El1 2DOR/DB PANEL LAMPS DRIVER 

10 

11 F30 12PKJYL (BASE) FUSED IGNITION SWITCH OUTPUT (RUN-ACC) 

11 F30 10PKJYl (EXCEPT BASE) FUSED IGNITION SWITCH OUTPUT (RUN-ACe) 

20 12 -

29 
13 F942 10PKllG FUSED IGNITION SWITCH OUTPUT (RUN-START) 

14 F20 20PKIWT IGNITION SWITCH OUTPUT (RUN-START) 

15 A310 16RD/LB (EXCEPT BASE) FUSED B(+) 

16 A 106 20lB/RD FUSED B(+} 

17 T5 20DGIVL (EXCEPT ESP) AUTOSTICK (ERS)-TOW/HAUL SIGNAL 
74 68 37 31 18 T620DG TOW/HAUL OVERDRIVE OFf SWITCH SIGNAL 

C211 19 L7020WT/BV FUSED PARI( LAMP FEED 

20 F21 20PKlDG FUSED IGNITION SWITCH OUTPUT (RUN-START) 

21 va220VTIVL BRAKE SWITCH NO.2 SIGNAL 

22 - -
23 - . 
24 82520D6IWT PARK BRAKE SWITCH SENSE 

25 V3020VTIWT SIC BRAKE SWITCH OUTPUT 

26 A11418GY/RD FUSED B(+) 

27 Ll 1BWT/lG (EXCEPT BASE) BACKUP LAMP FEED 

28 F983 20PKJYL FUSED IGNITION SWITCH OUTPUT (RUN-ACC) 

29 - -

30 V937 20VT/BR SIC SWITCH RETURN 

31 A94420RD FUSED 8(+) 

32 F504 20GY/PK (EXCEPT BASE) FUSED IGNITION SWITCH OUTPUT (RUN) 

33 A941 18RO FUSED B( t) 

34 05420WT CAN B BUS (-) 

35 G904 20VT/DG (EXHAUST BRAKE) EXHAUST BRAKE LAMP SIGNAL 

36 G905 20BR/OR (EXHAUST BRAKE) EXHAUST BRAKE SWITCH SIGNAL 

37 05520WT/OR CAN B BUS (+) 

38 T917 20YLlTN (EXCEPT ESP) TRANS RANGE SENSOR ELECTRONIC CLUSTER 5 
VOLT SUPPLY 

39 -
40 -
41 064 20WT1LB CAN C BUS (-) 

42 F202 20PKlGY (ESP) FUSED IGNITION SWITCH OUTPUT (RUN-START) 

43 An 18RD/OR (EXCEPT BASE) ADJUSTABLE PEDALS OUTPUT 

44 

45 D65 20WT/lG (ESP) CAN C BUS (+) 

46 K77 20BRIWT TRANSFER CASE POSITION SENSOR INPUT 

47 T117 200GIYL (EXCEPT ESP) ~ RANGE SENSOR ELECTRONIC CLUSTER 5 
SUPPLY 

48 A205 l8RD/OR FUSED 8(+) 

49 A116 16YL/RD (SATELLITE RADIO) FUSED B(+) 

50 F984 18PKlVL FUSED IGNITION SWITCH OUTPUT (RUN-ACe) 

51 V37 20VT SIC SWITCH NO.1 SIGNAL 

52 V3S 20VT/OR SIC SWITCH NO. 2 SIGNAL 



DR -------- 8W-80 CONNECTOR PIN .. OUTS -------- 8W .. 80 . 43 

• 
10 
18 
24 

cttl 

1 
5 
11 

15 

C219 - NATURAL (lIP SIDE) 74 WAY 

CAV CIRCUIT FUNCTION 

53 Z21020BK GROUND 

54 N4 20DBIWT FUEL LEVEL SENSOR SIGNAL 

55 Ti60 20DGIWT (EXCEPT ESP) SENSOR GROUND 

56 FiDO 20PKNT FUSED IGNITION SWITCH OUTPUT (RUN) 

57 F921 20PKlLB FUSED IGNITION SWITCH OUTPUT (RUN) 

58 0508 20WT/GV COM-LIN TIRE PRESSURE MONITOR LAN 

59 -
60 

61 A93Q 16RD (EXCEPT ESP) FUSED B(+) 

62 

63 

64 -

65 - -

66 R79 20LBNT (EXCEPT EXHAUST LEFT FRONT IMPACT SENSOR SIGNAL 
BRAKE) 

67 F201 20PKlOR FUSED IGNITION SWITCH OUTPUT (RUN-START) 

68 R81 20LBIWT (EXCEPT EXHAUST LEFT FRONT IMPACT SENSOR GROUND 
BRAKE) 

69 B2920DGIWT BRAKE SWITCH NO.1 SIGNAL 

70 A919 20RD (EXCEPT BASE) FUSED B(+) 

71 D51 20WT/BR CAN C DIAGNOSTIC (-) 

72 RBO 20VT/LB (EXCEPT EXHAUST RIGHT FRONT IMPACT SENSOR SIGNAL 
BRAKE) 

73 R82 20WT/LB (EXCEPT EXHAUST RIGHT FRONT IMPACT SENSOR GROUND 
BRAKE) 

74 052 20WT/LB CAN C DIAGNOSTIC (+) 

G220 - NATURAL (BODY SIDE) 24 WAY 

~ CIRCUIT 
FUNCTION 

~295 18GY/DG LEFT REAR SPEAKER (-) 

4 X153 18DGIYL lEFT FRONT DOOR SPEAKER (+) 

5 G7520VT ORNER DOOR AJAR SWITCH SENSE 

6 G77 20VT/GY (QUAD CAB) lEFT REAR DOOR AJAR SWITCH SENSE 

7 X155 1 BDG/LB LEFT FRONT DOOR SPEAKER (-) 

8 P95 18LGJWT (HEATED SEATS) PASSENGER SEAT HEATER SUPPLY 

9 P693 18LGIWT (HEATED SEATS) DRIVER SEAT HEATER SUPPLY 

10 X205 18GY/LG LEFT REAR SPEAKER (+) 

~8TIIIOR (POWER lOCKs/slT+ DOOR UNLOCK DRIVER LEFT REAR 
EPT STD CAB) 

12 F100 20PK/VT FUSED IGNITION SWITCH OUTPUT (RUN) 6E:I F201 20PKIOR FUSED IGNITION SWITCH OUTPUT (RUN-START) 

-

15 Q950 120R/LG (MEGA CAB/QUAD CAB POWER BACKLITE OPEN (+) 
EXCEPT BASE) 

16 R5720LG/GY DRIVER SEAT BelT SWITCH SENSE 

17 P393 18LG (EXCEPT BASE) DOOR LOCK DRIVER LEFT DOORS 

18 G161 20VT/DG (EXCEPT BASE) DRIVER DOOR LOCK SWITCH MUX 

19 -
20 P1 18TN/LG (EXCEPT BASE) DOOR UNLOCK DRIVER lEFT FRONT 

21 Q951 120RNT (QUAD CAB/EXCEPT POWER BACKUTE OPEN (0) 
BASE) 

22 F30 12PKlYL (EXCEPT BASE) FUSED IGNITION SWITCH OUTPUT (RUN-ACe) 

23 F983 20PK/Yl (EXCEPT QUAD CAB) FUSED IGNITION SWITCH OUTPUT (RUN-ACC) 

JIl- -



8W .. 80 .. 44 -------- 8W .. 80 CONNECTOR PIN .. OUTS ------- DR 

r 

6 I 
12 

CUI 

C221 
(SLT) 

,- NATURAL 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

C22D NATURAL (lIP SIDE) 24 WAY 

CIRCUIT FUNCTION 

X295 18GY/DG LEFT REAR SPEAKER (-) 

-

X15318DGNl LEFT FRONT DOOR SPEAKER (+) 

67520VT DRIVER DOOR AJAR SWITCH SENSE 

G77 2DVT/GY LEFT REAR DOOR AJAR SWITCH SENSE 

X1551BDG/lB LEFT FRONT DOOR SPEAKER (-) 

P95 18LGIWT (HEATED SEATS) PASSENGER SEAT HEATER SUPPLY 

P693 18LGIWT (HEATED SEATS) DRIVER SEAT HEATER SUPPLY 

X205 1BGY/LG LEFT REAR SPEAKER (+) 

P5 18TN/OR (EXCEPT BASE) DOOR UNLOCK DRIVER LEFT REAR 

F1DO 20PK/VT FUSED IGNITION SWITCH OUTPUT (RUN) 

F2Dl 20PKJOR FUSED IGNITION SWITCH OUTPUT (RUN-START) 

-

0950 120R/LG (EXCEPT BASE) POWER BACKLITE OPEN (+) 

R5720LG/GY DRIVER SEAT BELT SWITCH SENSE 

P393 1BLG (EXCEPT BASE) DOOR LOCK DRIVER LEFT DOORS 

G16i 20VT/OG (EXCEPT BASE) DRIVER DOOR LOCK SWITCH MUX 

P1 18TN/LG (EXCEPT BASE) DOOR UNLOCK DRIVER LEFT FRONT 

0951 120R/VT (EXCEPT BASE) POWER BAGKLlTE OPEN (-) 

F3D 12PKlYL (EXCEPT BASE) FUSED IGNITION SWITCH OUTPUT (RUN-ACC) 

F983 20PKlYL FUSED IGNITION SWITCH OUTPUT (RUN-ACC) 

-

G221 (SLT) LI GRAY (HEADLINER SIDE) 12 WAY 

CIRCUIT FUNCTION 

Z957 1BBK GROUND 

X916 20GY/OR SOARS AUDIO RETURN 

X511 20GY/LG LEFT AUDIO AUX 

X521 20GY/LB LEFT AUDIO AUX 

A11B l8RD/OR FUSED 8(+) 

X51 0 20DG/LB RIGHT AUDIO AUX 

X910 20GY/DG AUX AUDIO RETURN 

X522 20GY/DB RIGHT AUDIO AUX 

05420WT CAN B BUS (-) 

055 20WT/OR CAN B BUS (+) 

-
-
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10 

C221 
(SLT) 

0301 

LT GRAY 

12 

WHITE 

ca01 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

CAV 

1 

1 

2 

3 

4 

5 

5 

6 

7 

8 

9 

10 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

C221 (SLT) - LT. GRAY (liP SIDE) 12 WAY 

CIRCUIT FUNCTION 

Z957 l8BK GROUNO 

X916 20GY/OR SOARS AUDIO RETURN 

XS11 18GY/lG LEFT AUDIO AUX 

X521 l8GY ILB LEFT AUDIO AUX 

X510 18DGJlB RIGHT AUDIO AUX 

X910 18GYJDG AUX AUDIO RETURN 

X522 1BGY/DB RIGHT AUDIO AUX 

D5420WT CAN B BUS H 
D5520WTJOR CAN B BUS (+) 

Z3018BK GROUND 

Z3018BK GROUND 

C301 WHITE (BODY SIDE) 10 WAY 

CIRCUIT FUNCTION 

674 20VT (EXCEPT POWER LOCKS) DRIVER DOOR AJAR SWITCH SENSE 

674 20VTJWT (POWER LOCKS) PASSENGER DOOR AJAR SWITCH SENSE 

P195 18LGIYL (POWER LOCKS) LEFT MIRROR COMMON DRIVER (RIGHT/DOWN) 

P72 18TN/GY (pOWER LOCKS) RIGHT MIRROR UP DRIVER 

X154 18GYIYL RIGHT FRONT DOOR SPEAKER (+) 

X156 18DGJLB (EXCEPT POWER RIGHT FRONT DOOR SPEAKER (-) 
LOCKS) 

X156 18GY/LB (POWER LOCKS) RIGHT FRONT DOOR SPEAKER (-) 

P74 18TN/DR (POWER LOCKS) RIGHT MIRROR LEFT DRIVER 

015 120R/LB (POWER LOCKS) POWER WINDOW SWITCH FEED 

Z917 20BK GROUND 

C301 - WHITE (PASSENGER DOOR SIDE) 10 WAY 

CIRCUIT FUNCTION 

67420VTJWT PASSENGER DOOR AJAR SWITCH SENSE 

P195 18LGIYL (EXCEPT BASE) LEFT MIRROR COMMON DRIVER (RIGHT/DOWN) 

P72 18TN/GY (EXCEPT BASE) RIGHT MIRROR UP DRIVER 

X154 18GYIYL RIGHT FRONT DOOR SPEAKER {+} 

X156 18GY/LB RIGHT FRONT DOOR SPEAKER (-) 

P74 18TN/OR (EXCEPT BASE) RIGHT MIRROR LEFT DRIVER 

015 120R/LB (EXCEPT BASE) POWER WINDOW SWITCH FEED 

Z917 20BK GROUND 



8W .. 80 .. 46 -------- 8W-80 CONNECTOR PIN-OUTS ------- DR 

cao! 

CIO! 

BLACK 

10 

18 

CAV 

1 

2 

3 

4 

5 

6 

8 

9 

10 

11 

12 

13 

14 

15 

16 

CAV 

1 

2 

3 

4 

5 

6 

7 

B 

9 

10 

11 

12 

13 

14 

15 

16 

F21 20PKJDG 

G778 18VT ILB 

G160 20VT/lG 

016120R/TN 

026120RlGY 

P392 18LG/DB 

293920BI< 

-
C16 180B/GY 

-
-
-

F21 20PKJDG 

-
G778 18VT/LB 

G160 20VTIlG 

a16 120R/TN 

Q26 120RlGY 

P392 18LG/DB 

2939208K 

C1618DB/GY 

-
-

C302 - BLACK (BODY SIDE) 16 WAY 

CIRCUIT FUNCTION 

FUSED IGNITION SWITCH OUTPUT (RUN-START) 

-

-

DOOR UNLOCK DRIVER RIGHT DOORS 

PASSENGER DOOR LOCK SWITCH MUX 

MASTER WINDOW SWITCH RIGHT FRONT (UP) 

MASTER WINDOW SWITCH RIGHT FRONT (DOWN) 

-

DOOR lOCK DRIVER RIGHT DOORS 

GROUND 

-

HEATED MIRROR CONTROL OUTPUT 

-
-

-

C302 - BLACI< (PASSENGER DOOR SIDE) 16 WAY 

CIRCUIT FUNCTION 

FUSED IGNITION SWITCH OUTPUT (RUN-START) 

-
-
DOOR UNLOCK DRIVER RIGHT DOORS 
. 
PASSENGER DOOR LOCK SWITCH MUX 

MASTER WINDOW SWITCH RIGHT FRONT (UP) 

MASTER WINDOW SWITCH RIGHT FRONT (DOWN) 

DOOR LOCK DRIVER RIGHT DOORS 

GROUND 

HEATED MIRROR CONTROL OUTPUT 

. 
-
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0304 

10 

WHITE 

OH4 

4 
10 

Don nCU;:J14 
CC lUl wee 10 

11 ~:H;JO Doc 16 

caos 

CAV 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

'CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

C304 - WHITE (BODY SIDE) 10 WAY 

CIRCUIT FUNCTION 

67520VT DRIVER DOOR AJAR SWITCH SENSE 

P195 18LGNL (EXCEPT BASE) LEFT MIRROR COMMON DRIVER (RIGHT/DOWN) 

P72 l8TN/GY {EXCEPT BASE} RIGHT MIRROR UP DRIVER 

X153 18DGIYl LEFT FRONT DOOR SPEAKER (+) 

X155 18DGILB LEFT FRONT DOOR SPEAKER H 
P74 1aTN/OR (EXCEPT BASE) RIGHT MIRROR LEFT DRIVER 

F30 12PKNL (EXCEPT BASE) FUSED IGNITION SWITCH OUTPUT (RUN-ACC) 

015 120R/LB (EXCEPT BASE) POWER WINDOW SWITCH FEED 

A940 18RD (EXCEPT BASE) FUSED B{+) 

Z91720BK GROUND 

C304 WHITE (DRIVER DOOR SIDE) 10 WAY 

CIRCUIT FUNCTION 

G7520VT DRIVER DOOR AJAR SWITCH SENSE 

P195 1aLGNL (POWER LOCKS) lEFT MIRROR COMMON DRIVER (RIGHT/DOWN) 

P72 18TN/GY (POWER LOCKS) RIGHT MIRROR UP DRIVER 

X153 18DGNL LEFT FRONT DOOR SPEAKER (+) 

X155 laDG/LO LEFT FRONT DOOR SPEAKER (-) 

P74 18TN/OR (POWER LOCKS) RIGHT MIRROR LEFT DRIVER 

F30 12PKNl (POWER LOCKS) FUSED IGNITION SWITCH OUTPUT (RUN-ACC) 

015 120RJLB (POWER LOCKS) POWER WINDOW SWITCH FEED 

A940 laRD (POWER LOCKS) FUSED B(+) 

291720BK GROUND 

C305 • BLACK (BOOY SIDE) 16 WAY 

CIRCUIT FUNCTION 

C16 l8DB/GY HEATED MIRROR CONTROL OUTPUT 

0411 140RIWT (EXCEPT STD CAB) LEFT REAR WINDOW DRIVER (UP) 

0611 140RlGY (EXCEPT STD CAB) LEFT REAR WINDOW DRIVER (DOWN) 

P393 l8LG DOOR LOCK DRIVER LEFT DOORS 

-
P1 18TN/lG DOOR UNLOCK DRIVER lEFT FRONT 

Z93912BK GROUND 

0612 140RJDB (EXCEPT STD CAB) RIGHT REAR WINDOW DRIVER (DOWN) 
. -

G161 20VT/DG DRIVER DOOR LOCK SWITCH MUX 

- -

0412 140RlLB (EXCEPT STD CAB) RIGHT REAR WINDOW DRIVER (UP) 

026120RJGY MASTER WINDOW SWITCH RIGHT FRONT ( 

016120RITN MASTER WINDOW SWITCH RIGHT FRONT (UP) 

-

-



8W - 80 . 48 -------- 8W-80 CONNECTOR PIN .. OUTS -------- DR 

4 

10 
16 

BLACK 

~~~=~~ 

caes 

~
NATURAL 

D 4 

DJ] 10 

CJOI 
(QUAD CAl) 

,WHITE 

4 00 db QO 1 

10 OOQQOO 5 

C301 
(QUAD CAl) 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

CAV 

1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

C305 - BLACK (DRIVER DOOR SIDE) 16 WAY 

CIRCUIT FUNCTION 

C16 20DB/GY (POWER LOCKS) HEATED MIRROR CONTROL OUTPUT 

0411 140R/WT (POWER LOCKS) LEFT REAR WINDOW DRIVER (UP) 

0611 140RlGY (POWER LOCKS) LEFT REAR WINDOW DRIVER (DOWN) 

P393 18LG (POWER LOCKS) DOOR LOCK DRIVER LEFT DOORS 

-
Pl 18TN/LG (POWER LOCKS) DOOR UNLOCK DRIVER LEFT FRONT 

Z939 12BK (POWER LOCKS) GROUND 

0612 140RlDB (POWER LOCKS) RIGHT REAR WINDOW DRIVER (DOWN) 

-

G161 20VT/DG (POWER LOCKS) DRIVER DOOR LOCK SWITCH MUX 

0412 140RlLB (pOWER LOCKS) RIGHT REAR WINDOW DRIVER (UP) 

026 120RlGY (POWER LOCKS) MASTER WINDOW SWITCH RIGHT FRONT (DOWN) 

016 120R/TN (POWER LOCKS) MASTER WINDOW SWITCH RIGHT FRONT (UP) 

C306 (QUAD CAB) - NATURAL (BODY SIDE) 10 WAY 

CIRCUIT FUNCTION 

Z91720BK GROUND 

G7720VT/GY LEFT REAR ODOR AJAR SWITCH SENSE 

P393 18LG (EXCEPT BASE) DOOR LOCK DRIVER LEFT DOORS 

P5 1 arN/OR (EXCEPT BASE) DOOR UNLOCK DRIVER LEFT REAR 

015 140RlLB (EXCEPT BASE) WINDOW LOCK OUT SWITCH OUTPUT 

0411 140RIWT (EXCEPT BASE) LEFT REAR WINDOW DRIVER (UP) 

0611 140R/GY (EXCEPT BASE) LEFT REAR WINDOW DRIVER (DOWN) 

X295 18GYIOG lEFT REAR SPEAKER H 
X205 18GY/lG lEFT REAR SPEAKER (+) 

C306 (OUAD CAB) - WHITE (REAR DOOR SlOE) 10 WAY 

CIRCUIT FUNCTION 

Z917 20BK GROUND 

G77 20VTJGY LEFT REAR DOOR AJAR SWITCH SENSE 

P393 18LG (EXCEPT BASE) DOOR LOCK DRIVER LEFT DOORS 

P5 l8TN/OR (EXCEPT BASE) DOOR UNLOCK DRIVER LEFT REAR 

015 140R/LB (EXCEPT BASE) WINDOW LOCK OUT SWITCH OUTPUT 

0411 140RIWT (EXCEPT BASE) LEFT REAR WINDOW DRIVER (UP) 

0611 140RlGY (EXCEPT BASE) LEFT REAR WINDOW DRIVER (DOWN) 

X295 lBGY/DG LEFT REAR SPEAKER (-) 

X205 18GY/lG LEFT REAR SPEAKER (+) 



DR ------- 8W-80 CONNECTOR PIN-OUTS ------- 8W .. 80 .. 49 

13 

2 
6 

12 
19 

caol 

C101 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

C30S - NATURAL (BODY SIDE) 19 WAY 

CIRCUIT FUNCTION 

G7420VTN{f PASSENGER DOOR AJAR SWITCH SENSE 

· . 
- -

-
G160 20VT/LG (EXCEPT BASE) PASSENGER DOOR LOCK SWITCH MUX 

G7620VTIYL (QUAD CAB) RIGHT REAR DOOR AJAR SWITCH SENSE 

P392 18LG/DB (EXCEPT BASE) DOOR LOCK DRIVER RIGHT DOORS 

6778 1BVT/LB (EXCEPT BASE) DOOR UNLOCK DRIVER RIGHT DOORS 

F21 20PKlDG (EXCEPT BASE) fUSED IGNITION SWITCH OUTPUT (RUN-STARn 

X156 18GY/LB RIGHT FRONT DOOR SPEAKER (-) 

X154 18GY/YL RIGHT FRONT DOOR SPEAKER (+) 

- -
X206 18DG/LG RIGHT REAR SPEAKER (+) 

X296 l8DGlGY RIGHT REAR SPEAKER (-) 

F984 18PK/YL (EXCEPT BASElSTD FUSED IGNITION SWITCH OUTPUT (RUN-ACe) 
CAB) 

M228 20YlIlB (EXCEPT BASE) GLOVE BOX LAMP DRIVER 

- -

-

caoa - NATURAL (liP SIDE) 19 WAY 

CIRCUIT FUNCTION 

G7420VTIWT PASSENGER ~OOR AJAR SWITCH SENSE 

· -

G160 20VT/LG PASSENGER DOOR LOCK SWITCH MUX 

G7620VT/YL RIGHT REAR ODOR AJAR SWITCH SENSE 

P392 l8LG/OB DOOR LOCK DRIVER RIGHT DOORS 

Gns 18VT/LB DOOR UNLOCK DRIVER RIGHT DOORS 

F21 20PKlDG FUSED IGNITION SWITCH OUTPUT (RUN-START) 

X156 18GY/LB RIGHT FRONT DOOR SPEAKER (-) 

X154 18GYIYL RIGHT FRONT DOOR SPEAKER (+) 

· -

X20618DG/LG RIGHT REAR SPEAKER (+) 

X29618DG/GY RIGHT REAR SPEAKER (-) 

F984 18PK/YL FUSED IGNITION SWITCH OUTPUT (RUN-ACe) 

M228 20YlILB GLOVE BOX LAMP DRIVER 



8W .. 80 - 50 -------- 8W·80 CONNECTOR PIN .. OUTS -------- DR 

C311 - (DRIVER SEAT SIDE) 13 WAY 

CAV CIRCUIT FUNCTION 

13 
1 Z939 12BK GROUND 

2 

3 P95 16LGIWT PASSENGER SEAT HEATER SUPPLY 

C3t1 4 RS7 20LG/GY DRIVER SEAT BELT SWITCH SENSE 

4 G10 20VT/LG SEAT BELT SWITCH SENSE 

5 A405 16RD/DB FUSED B(+) 

6 

7 A210 120R/RD FUSED B(+) 

8 F984 16PKIYl FUSED IGNITION SWITCH OUTPUT (RUN-ACC) 

9 R261 20lB/TN DRIVER SEAT POSITION SENSOR DATA 

10 R263 20lB/GY DRIVER SEAT POSITION SENSOR VOLTAGE 

11 Z951 18BK GROUND 

11 Z917 20BK GROUND 

12 M228 18YUlB GLOVE BOX LAMP DRIVER 

13 P693 16RD/DB DRIVER SEAT HEATER SUPPLY 

C311 - IT. GRAY (BODY SIDE) 13 WAY 

CAV CIRCUIT FUNCTION 

13 1 Z939 12BK GROUND 

2 

C311 3 P95 18lGIWT (EXCEPT BASE) PASSENGER SEAT HEATER SUPPLY 

4 R57 20lG/GY DRIVER SEAT BELT SWITCH SENSE 

5 A40S 18RD/DB FUSED B(+) 

6 

7 A210 120R/RD (EXCEPT BASE) FUSED B(+) 

8 F984 18PKlYL (POWER lOCKS/SlT+ FUSED IGNITION SWITCH OUTPUT (RUN-ACC) 
EXCEPT STD CAB) 

9 R261 20lBJTN (EXCEPT HEATED DRIVER SEAT POSITION SENSOR DATA 
SEATS) 

10 R263 20lB/GY (EXCEPT HEATED DRIVER SEAT POSITION SENSOR VOLTAGE 
SEATS) 

11 Z917D 20BK GROUND 

12 M228 20YUlB (EXCEPT BASE) GLOVE BOX LAMP DRIVER 

13 P093 18LGIWT (HEATED SEATS) DRIVER SEAT HEATER SUPPLY 

C313 - (DRIVER SEAT SIDE) 12 WAY 

CAV CIRCUIT FUNCTION 

1 

2 P13 12LG/OR DRIVER SEAT REAR DOWN DRIVER 

3 P21 12LGJTN DRIVER SEAT FRONT DOWN DRIVER 

4 P1S 12LG/BR DRIVER SEAT HORIZONTAL FORWARD DRIVER 

C313 S 

6 P11 12LGIYL DRIVER SEAT REAR UP DRIVER 

7 A210 120R/RD FUSED 8(+) 

8 Z939 14BK GROUND 

9 P17 12LG/DG DRIVER SEAT HORIZONTAL REARWARD DRIVER 

10 P19 12LG/LB DRIVER SEAT FRONT UP DRIVER 

11 

12 



DR ------- BW .. BO CONNECTOR PIN-OUTS -------- BW - 80 - 51 

GRAY 

cau 

C3U 

C3U 

C311 
{UPPER IUCIETI 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

CAV 

1 

2 

3 

4 

5 

6 

CAV 

1 

2 

3 

4 

4 

5 

6 

CAV 

1 

2 

C3l3 - GRAY (DRIVER SEAT SWITCH SIDE) 12 WAY 

CIRCUIT FUNCTION 

P1312LG/OR DRIVER SEAT REAR DOWN DRIVER 

P2l 12LGITN DRIVER SEAT FRONT DOWN DRIVER 

P15 12LG/WT DRIVER SEAT HORIZONTAL FORWARD DRIVER 

P11 12LGIYL DRIVER SEAT REAR UP DRIVER 

A210 120RlRD FUSED B(+) 

Z93914BK GROUND 

P17 12lGJDG DRIVER SEAT HORIZONTAL REARWARD DRIVER 

P19 l2lG/LB DRIVER SEAT FRONT UP DRIVER 

-

-

C3l6 - (DRIVER SEAT SIDE) 6 WAY 

CIRCUIT FUNCTION 

-

A2l0 120R/RD FUSED B(+) 

Z939 l4BK GROUND 

P9516lG/WT PASSENGER SEAT HEATER SUPPLY 

- -

C3l6 - (PASSENGER SEAT SIDE) 6 WAY 

CIRCUIT FUNCTION 

A210 l20R/RD (POWER SEAT) FUSED B(+) 

Z939 leBK (HEATED SEATS) GROUND 

Z939 14BK (POWERIHEATED SEATS) GROUND 

P95 16LG/WT (HEATED SEATS) PASSENGER SEAT HEATER SUPPLY 

C3la (UPPER BUCKET) - (CENTER CONSOLE SIDE) 2 WAY 

CIRCUIT FUNCTION 

M05 laRD/DB FUSED B(+) 

Z939 18BK GROUND 



8W - 80 - 52 -------- 8W-80 CONNECTOR PIN-OUTS -------- DR 

C3i1 

LT,GRAV 

C319 
(LOWER BUCKET! 

BENCH) 

C319 

C320 
(QUAD CAB) 

CAV 

1 

2 

CAV 

1 

1 

2 

3 

4 

5 

6 

CAV 

1 

2 

3 

4 

5 

6 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

C318 - (CENTER CONSOLE JUMPER) 2 WAY 

CIRCUIT FUNCTION 

A40S t8RD/DB FUSED B(+) 

Z939 18BK GROUND 

C319 (LOWER BUCKET/BENCH) - LT. GRAY (CENTER CONSOLE SIDE) 6 WAY 

CIRCUIT FUNCTION 

A40S l8BR (BENCH) FUSED B(+) 

A40S 16RD/DB (LOWER BUCKET) FUSED B(+) 

Z939 18BK GROUND 

F984 18PKlYL (LOWER BUCKET) FUSED IGNITION SWITCH OUTPUT (RUN-ACC) 

M228 18YUDB (LOWER BUCKET) GLOVE BOX LAMP DRIVER 

C319 - LT. GRAY (SEAT JUMPER SIDE) 6 WAY 

CIRCUIT FUNCTION 

A40S 16RD/DB FUSED B(+) 

Z939 14BK GROUND 

F984 16PKlYL FUSED IGNITION SWITCH OUTPUT (RUN-ACC) 

M228 18YULB GLOVE BOX LAMP DRIVER 

C320 (QUAD CAB) - (RIGHT REAR DOOR SIDE) 10 WAY 

CIRCUIT FUNCTION 

2917 20BK GROUND 

G76 20VT/GY RIGHT REAR DOOR AJAR SWITCH SENSE 

P392 18LG (EXCEPT BASE) DOOR LOCK DRIVER RIGHT DOORS 

G778 l8TN/OR (EXCEPT BASE) DOOR UNLOCK DRIVER RIGHT DOORS 

Q15 140R/LB (EXCEPT BASE) WINDOW LOCK OUT SWITCH OUTPUT 

Q412 l40R/WT (EXCEPT BASE) RIGHT REAR WINDOW DRIVER (UP) 

Q612 140R/GY (EXCEPT BASE) RIGHT REAR WINDOW DRIVER (DOWN) 

X296 18GYJDG RIGHT REAR SPEAKER (-) 

X206 18GY/LG RIGHT REAR SPEAKER (+) 



DR -------- 8W-80 CONNECTOR PIN-OUTS -------- 8W - 80 - 53 

C320 
(QUAD CAB) 

e323 
(HEATED SEATS) 

C313 
IHEATED SEATSI 

C320 (QUAD CAB) - NATURAL (BODY SIDE) 10 WAY 

CAV CIRCUIT FUNCTION 

1 Z91720BK GROUND 

2 G76 20TNNl (QUAD CAB) RIGHT REAR DOOR AJAR SWITCH SENSE 

3 P392 18LG/DB (EXCEPT BASE) DOOR LOCK DRIVER RIGHT DOORS 

4 6778 18VT/LB (EXCEPT BASE) DOOR UNLOCK DRIVER RIGHT DOORS 

5 015 140R/LB (EXCEPT BASE) WINDOW LOCK OUT SWITCH OUTPUT 

6 0412 140AJLB (EXCEPT BASE) RIGHT REAR WINDOW DRIVER (UP) 

7 0612 140R/DB (EXCEPT BASE) RIGHT REAR WINDOW DRIVER (DOWN) 

8 X296 18DG/GY RIGHT REAR SPEAKER H 
~X20618DGiLG RIGHT REAR SPEAKER (+) 

10 - -

C323 (HEATED SEATS) - (PASSENGER SEAT SIDE) 12 WAY 

CAV CIRCUIT FUNCTION 

1 - -

2 P12 12LGNL PASSENGER SEAT LUMBAR MOTOR FORWARD 
DRIVER 

3 P20 12LG/LB PASSENGER SEAT FRONT UP DRIVER 

4 P14 12LG/OR PASSENGER SEAT HORIZONTAL FORWARD DRIVER 

5 -
6 P10 12LGITN PASSENGER SEAT REAR DOWN DRIVER 

7 A210 120R/RD FUSED 8(+) 

8 Z939 14BK GROUND 

9 P16 12LG/BR PASSENGER SEAT HORIZONTAL REARWARD DRIVER 

10 P18 12lGJDG PASSENGER SEAT FRONT DOWN DRIVER 

11 

12 

C323 (HEATED SEATS) - (SEAT JUMPER SIDE) 12 WAY 

CAV CIRCUIT FUNCTION 

1 

2 P1212LGNL PASSENGER SEAT LUMBAR MOTOR FORWARD 
DRIVER 

3 P20 12LG/LB PASSENGER SEAT FRONT UP DRIVER 

4 P14 12LG/oR PASSENGER SEAT HORIZONTAL FORWARD DRIVER 

5 -

6 Pi0 12LGITN PASSENGER SEAT REAR DOWN DRIVER 

7 A210 120R/RD FUSED B(+) 

8 Z939 i48K GROUND 

9 P16 12LG/8R PASSENGER SEAT HORIZONTAL REARWARD DRIVER 

10 P18 12LGIDG PASSENGER SEAT FRONT DOWN DRIVER 

11 -

12 -



8W - 80 - 54 -------- 8W-80 CONNECTOR PIN-OUTS ------- DR 

C327 (DUAL REAR WHEELS) - (DRW LAMP SIDE) 2 WAY 

CAV CIRCUIT FUNCTION 

1 L718WTNL FUSED PARK LAMP FEED 

2 Z363 18BKlDG GROUND 

cau 
(DUlL REAR WHEELS) 

C327 {DUAL REAR WHEELS} - BLACK (CHASSIS SIDE) 2 WAY 

CAV CIRCUIT FUNCTION 

1 L718WTNl FUSED PARK LAMP FEED 

2 Z363 20BKlDG GROUND 

cau 
(DUAl REAR WHEELS, 

C328 (DUAL REAR WHEELS) - (DRW LAMP SIDE) 2 WAY 

CAV CIRCUIT FUNCTION 

1 L7018WTNL FUSED PARK LAMP FEED 

2 Z948 l8BK GROUND 

cnl 
IDUIL REAR WHEELS) 

8LACK C328 (DUAL REAR WHEELS) - BLACK (CHASSIS SIDE) 2 WAY 

CAV CIRCUIT FUNCTION 

1 L70 18WT/GY FUSEO PARK LAMP FEED 

2 Z363 20BKlDG GROUND 

cata 
IDUIL REAR WHEELS) 

C33? - (ELECTRIC BACKLIGHT SIDE) 1 WAY 

CIRCUIT FUNCTION 

C1516DBIWT REAR WINDOW DEFOGGER CONTROL OUTPUT 

CI37 



DR ------- 8W-8D CONNECTOR PIN-OUTS -------- 8W - 80 - 55 

4 

10 

C337 

C340 
ISUNROOF) 

C340 
(SUNROOF) 

A BlAe' 

~, 
CAPACITOR· 

IGIilITIOIi 
(3.7L/4.7L) 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CAV 

1 

2 

C337 - NATURAL (BOOY SIDE) 1 WAY 

CIRCUIT FUNCTION 

C15 14BK REAR WINDOW DEFOGGER CONTROL OUTPUT 

C340 (SUNROOF) - NATURAL (HEADLINER SIDE) 10 WAY 

CIRCUIT FUNCTION 

06200RlLG SUNROOF SWITCH SUPPLY 

A310 14RD/LB FUSED 8(+) 

05200RlLB SUNROOF CLOSE SWITCH SENSE 

Z964 14BK GROUND 

D5520WT/OR CAN B BUS (+) 

D5420WT CAN B BUS (-) 

0320WT/OR SUNROOF OPEN SWITCH SENSE 

04 200RlYL SUNROOF VENT SWITCH SENSE 

C340 (SUNROOF) - NATURAL (SUNROOF JUMPER SIDE) 10 WAY 

CIRCUIT FUNCTION 

06 200R/LG SUNROOF SWITCH SUPPLY 

A310 14RD/LB FUSED B(+) 

as 200R/LB SUNROOF CLOSE SWITCH SENSE 

Z964 14BK GROUND 

055 20WT/OR CAN B BUS (+) 

D5420WT CAN B BUS (-) 

03 200RITN SUNROOF OPEN SWITCH SENSE 

04 200R!YL SUNROOF VENT SWITCH SENSE 

CAPACITOR-IGNITION (3.7U4.7L) - BLACK (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

K342 16BRIWT ASO CONTROL OUTPUT 

-



8W .. 80 - 56 -------- 8W-80 CONNECTOR PIN-OUTS -------DR 

14 

14 

CLUtTER C1 

CLUSTER ca 

13 

26 

CAV 

1 

2 

3 

4 
5 

6 

7 
8 

9 

10 

11 
12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 
24 

25 

26 

CAV 

1 
2 

3 
4 

5 

6 

7 

8 

9 

10 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
23 

24 
25 

26 

CLUSTER C1 - WHITE (INSTRUMENT PANEL) 26 WAY 

CIRCUIT FUNCTION 

P1 18TN/LG (EXCEPT BASE) DOOR UNLOCK DRIVER LEFT FRONT 

A941 18RD FUSED B(+) 

K3218DBNL BTSI SOLENOID CONTROL 

- -
69520VT/BR NEUTRAL INDICATOR 

-
E16200R/6Y PANEL LAMPS DRIVER 

E19 200R/BR HEADLAMP SWITCH DIMMER SIGNAL 

P393 18LG (EXCEPT BASE) DOOR LOCK DRIVER LEFT DOORS 

P392 18LG/DB (EXCEPT BASE) DOOR LOCK DRIVER RIGHT DOORS 

6561 2DVT (TIRE PRESSURE MONI-
TOR) 

TPM INDICATOR CONTROL 

2921 188K GROUND 

Z108 20BKllG GROUND 

M28820YUGY READING LAMPS DRIVER 

- -
M22820YULB GLOVE BOX LAMP DRIVER 

L14 20WT/BR CARGO LAMP DRIVER 

P3D1 20lG/OR (ADJUSTABLE PEDALS) PANEL LAMPS DRIVER 

Ell 200R/DB PANEL LAMPS DRIVER 

M2020YULB COURTESY LAMPS DRIVER 

-
P5 laTN/OR (EXCEPT BASE) DOOR UNLOCK DRIVER LEFT REAR 

G778 laVT/LB (EXCEPT BASE) DOOR UNLOCK DRIVER RIGHT DOORS 

A944 20RD FUSED B(+) 

A94420RD FUSED B(+) 

CLUSTER C3 - 6RAY (INSTRUMENT PANEL) 26 WAY 

CIRCUIT FUNCTION 

67520VT DRIVER DOOR AJAR SWITCH SENSE 

677 20VT/6Y LEFT REAR DOOR AJAR SWITCH SENSE 

67620VTNL RIGHT REAR DOOR AJAR SWITCH SENSE 

67420VTIWT PASSENGER DOOR AJAR SWITCH SENSE 

6562 20VTNL (TIRE PRESSURE MON- TPM SWITCH SIGNAL 
ITOR) 

1914 20WT/LG CARGO LAMP SWITCH SIGNAL 

Z210 20BK GROUND 

L90020WTNL WIPER/TURN/BEAM SELECT SWITCH RETURN 

ll1520WTNL HEADLAMP SWITCH RETURN 

T91720YUTN TRS RETURN 

G94 20VT/DB SENSOR GROUND 

K977 20BRIWT MODE SELECT 

218 20BKlLB GROUND 

X320DGNT HORN SWITCH SENSE 
-
-

DSS 20WT/OR CAN B BUS {+) 

05420WT CAN B BUS (-) 

RS? 20LG/GY DRIVER SEAT BELT SWITCH SENSE 

B2520DGIWT PARK BRAKE SWITCH SENSE 

F1 20PKIWT FUSED IGNITION SWITCH OUTPUT (OFF-RUN-START) 

A114 18GY/RD FUSED B(+) 



DR ------- 8W-80 CONNECT.OR PIN-OUTS ------- 8W - 80 - 57 

CLUSTER C4 

~ACK 

CLUTCHol/C 
COIIPRESSOR 

COIL· 
1.11TI011 

(laCI 

COIL· 
IGI.,1012 

,IGC, 

BLACK 

16 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

11 

12 

13 

14 

15 

16 

CAV 

1 

2 

CAV 

1 

2 

3 

CAV 

1 

2 

3 

CLUSTER C4 - GRAY (INSTRUMENT PANEL) 16 WAY 

CIRCUIT FUNCTION 

G194 20VT/lG WASH/BEAM SELECT SWITCH SIGNAL 

G160 20VTIlG (EXCEPT BASE) PASSENGER DOOR LOCK SWITCH MUX 

G161 20VT/DG (EXCEPT BASE) DRIVER DOOR LOCK SWITCH MUX 

E2200R/BR PANEL LAMPS DIMMER SIGNAL 

L116 20WTIlG HEADLAMPIFOG LAMP SWITCH SIGNAL 

-
N420DBIWT FUEL LEVEL SENSOR SIGNAL 

l1220WT/OR TURN LAMPS SWITCH SIGNAL 

- -
W5220BRlYl INTERMITTENT WIPER SWITCH SIGNAL 

T117 20DGIYL TRS SIGNAL 

846 200GIWT (ESP) ESP ON/OFF SENSE 

X20 20GYIWT (SATELLITE RADIO) RADIO CONTROL MUX 

- -
K77 20BR/WT TRANSFER CASE POSITION SENSOR INPUT 

-

- . 

CLUTCH-AIC COMPRESSOR - BLACK (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

C320DBiYL Ale CLUTCH CONTROL OUTPUT 

Z153 20BKlGY GROUND 

COIL-IGNITION 1 (NGC) - SLACK (ENGINE) 3 WAY 

CIRCUIT FUNCTION 

K19 18DS/DG COIL CONTROL NO. 1 

K342 16BRIWT ASD CONTROL OUTPUT 
. -

COIL-IGNITION 2 (NGC) • BLACK (ENGINE) 3 WAY 

CIRCUIT FUNCTION 

K17 18DBlTN COIL CONTROL NO. 2 

K342 16BR/WT ASD CONTROL OUTPUT 



8W - 80 - 58 ------- 8W-80 CONNECTOR PIN-OUTS ------- DR 

COIL· 
IGIITI013 

fIG'C, 

COIL· 
IGIITI014 

(lOC) 

COIL· 
IGIITIOIS 

(IGC, 

COIL· 
IGIlITIOI & 

(IGCI 

BLACK 

BLACK 

BLACK 

CAV 

1 

2 

3 

CAV 

1 

2 

3 

CAV 

1 

2 

3 

CAV 

1 

2 

3 

COIL-IGNITION 3 (NGC) - BLACK (ENGINE) 3 WAY 

CIRCUIT FUNCTION 

K18 18DB/OR COIL CONTROL NO.3 

K342 16BR/WT ASD CONTROL OUTPUT 

-

COIL-IGNITION 4 (NGC) • BLACK (ENGINE) 3 WAY 

CIRCUIT FUNCTION 

K15 18DB/GY COIL CONTROL NO.4 

K342 16BRJWT ASD CONTROL OUTPUT 

-

COIL-IGNITION 5 (NGC) - BLACK (ENGINE) 3 WAY 

CIRCUIT fUNCTION 

K16 180BIYl COIL CONTROL NO. 5 

K342 16BR/WT ASO CONTROL OUTPUT 

-

COIL-IGNITION 6 (NGC) - BLACK (ENGINE) 3 WAY 

CIRCUIT FUNCTION 

Kl0 1SDS/OR COIL CONTROL NO.6 

K342 16BRJWT ASD CONTROL OUTPUT 

-



DR -------- 8W-80 CON'NECTOR PIN-OUTS -------- 8W - 80 .. 59 

COIL· 
tGIITION 7 
14. ILlS. ILl 

COIL· 
IGI.TIOI. 
('.lL/S.U) 

BLACK 

COITROL-I/C. 
HEATER Ct 

CAV 

1 

1 

2 

3 

CAV 

1 

2 

3 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

COIL-IGNITION 7 (4.7U5.7l) - BLACK (ENGINE) 3 WAY 

CIRCUIT FUNCTION 

K97 18DBNL (4.7l) COIL CONTROL NO. 7 

K97 18BR (5.7L) COIL CONTROL NO. 7 

K342 16BRmT ASO CONTROL OUTPUT 

COIL-IGNITION 8 (4.7U5.7L) - BLACK (ENGINE) 3 WAY 

CIRCUIT FUNCTION 

K9B 18DBNL COIL CONTROL NO. 8 

K342 16BRmT ASD CONTROL OUTPUT 

- -

CONTROL-AlC-HEATER C1 • BLACK (INSTRUMENT PANEL) 16 WAY 

CIRCUIT FUNCTION 

F921 20PKIlB FUSED IGNITION SWITCH OUTPUT (RUN) 

Z2420BKJOR GROUND 

A919 20RD (EXCEPT BASE) FUSED B(+) 

- -

- -
C21 20DBJLG EVAPORATOR TEMPERATURE SENSOR SIGNAL 

C121 20DB/DG SENSOR GROUND 

1:16200RJGY PANEL LAMPS DRIVER 

G61 20DBIlG BLEND DOOR DRIVER 

C29 20DB MODE DOOR 2 DRIVER 

C32 20DBITN RECIRCULATION DOOR DRIVER 

C801 20DB/OR MODE DOOR 1 DRIVER 

C34 20DB/LB COMMON DOOR DRIVER 

C33 20LBIBA (EXCEPT BASE) PASSENGER BLEND DOOR DRIVER 

05420WT CAN B BUS (-) 

05520WT/OR CAN B BUS (+) 



8W - 80 - 60 ------- 8W-80 CONNECTOR PIN-OUTS ------- DR 

10 [!]~i'A~K 
COIITROL.A/C· 

HEATER C2 

DATA LillI 
CONNECTOR 

~OKGRAY 

/~\ 
i \ 

DRIVE·FAN· 
RADIATOR 
(DIESEL, 

16 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

CAV 

1 

1 

2 

3 

3 

4 

5 

5 

6 

6 

CONTROL-AiG-HEATER C2 - BLACK (INSTRUMENT PANEL) 10 WAY 

CIRCUIT FUNCTION 

C71 16DB/BR BLOWER MOTOR LOW DRIVER 

C7314DB/VT BLOWER MOTOR M2 DRIVER 

-
Z134 10BK/LG GROUND 

-
e72 16DBJOR BLOWER MOTOR M1 DRIVER 

-
-

C70 10DBIYL BLOWER MOTOR HIGH DRIVER 

DATA LINK CONNECTOR - BLACK (INSTRUMENT PANEL) 16 WAY 

CIRCUIT FUNCTION 

Z11 18BK/LG GROUND 

2111 18BK/WT GROUND 

052 20WT/LB DlAGNOST1C CAN C (+) 

021 18WT/BR (DIESEL) SCI TRANSMIT (EeM) 

-
- -
-
-
020 20WT/LG (DIESEL) SCI RECEIVE (EeM) 

-
D51 20WTJBR DIAGNOSTIC CAN C (-) 

A11418GY/RO FUSED B(+) 

DRIVE-FAN-RADIATOR (DIESEL) - OK. GRAY (ENGINE) 6 WAY 

CIRCUIT FUNCTION 

K16Q 188R/OR (S.9L) PWM FAN COIL SIGNAL 

K9?1 18BR/PK (6.7l) SENSOR GROUND 

N210 18DB/DG (5.9L) FAN SPEED SENSOR SIGNAL 

K916 18BR/OR (6.7L) SENSOR GROUND 

K161 18BR/LB (S.9L) FAN SPEED SENSOR GROUND 

N27 18DB/GV (6.7l) FAN SPEED SENSOR SIGNAL 

-
K6G8 18BR (5.9L) S VOLT SUPPLY 

F855 18PKlYL (6.7l) 5 VOLT SUPPLY 

A212 18PKlYL (5.9L) FUSED B(+) 

K161 18BR/LB (6.7L) FAN SPEED SENSOR GROUND 



DR -------- 8W-80 CONNECTOR PIN~OUTS -------- 8W - 80 - 61 

BLACK 

GENERATOR 

[OJ 
~ 

GENERATOR· 
EYELET 

GEIIERATOR· 
EYELET 

HEATER· 
FUEL 

(DIESEL) 

I ~v I 

CAV 

A 

A 

B 

GENERATOR - BLACK (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

GROUND 

K20 18BR/GY (S.7UGAS) GEN AELD CONTROL 

K20 19BR/GY (5.9L) GEN FIELD CONTROL 

A804 laRD (6.7L) GEN SENSE 

A804 18RDtGY (GAS) GEN SENSE 

GENERATOR-EYELET - (BATIERY) 1 WAY 

CIRCUIT I FUNCTION 

GENERATOR-EYELET (220 AMP ALTERNATOR) - (BATIERY SIDE) 1 WAY 

CIRCUIT FUNCTION 

All 02BRtRD FUSED B(+) 

HEATER-FUEL (DIESEL) - (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

2902 14BK {5.9L} GROUND 

2816 14BK (6.7l) GROUND 

A961 14RD FUEL HEATER CONTROL OUTPUT 



8W - 80 . 62 -------- 8W·80 CONNECTOR PIN-OUTS -------DR 

HEATER· 
INTAKE AIR 

(DIESEL) 

GREEN 

HEATER· 
SEAT 

CUSHION· 
DRIVER 

GREEN 

HEATER· 
SEAT 

CUSHION· 
PASSENGER 

HORII1 f 

HORI2 

BLACK 

CAV 

1 

2 

CAV 

1 

2 

CAV 

1 

2 

CAV 

1 

2 

HEATER-INTAKE AIR (DIESEL) - {ENGINE} 1 WAY 

CIRCUIT FUNCTION 

A5S 4BK INTAKE AIR HEATER RELAY OUTPUT 

HEATER-SEAT CUSHION-DRIVER - GREEN (SEAT) 2 WAY 

CIRCUIT FUNCTION 

P693 18RD/DB DRIVER SEAT HEATER SUPPLY 

Z939 18BK GROUND 

HEATER-SEAT CUSHION-PASSENGER GREEN (SEAT) 2 WAY 

CIRCUIT FUNCTION 

P9S 16LG/Wf PASSENGER SEAT HEATER SUPPLY 

2939l8BK GROUND 

HORN 1 - BLACK (HEAD LAMP AND DASH) 2 WAY 

CIRCUIT FUNCTION 

X2218GY/LB HORN CONTROL OUTPUT 

Z29820BKlDB GROUND 

HORN 2 - (HEADLAMP AND DASH) 2 WAY 

CIRCUIT FUNCTION 

X21 1BGYIYL HORN CONTROL OUTPUT 

Z299 20BKlOR GROUND 



DR ------- 8W-80 CONNECTOR PIN-OUTS -------- 8W - 80 - 63 

~1 
~2 

IN"ICTOR· 
FUEL t 

CDIEI!LI 

II .. ECtOR· 
FUEL 1 
ClGel 

~j 
~2 

IN .. EC10R· 
FUELi 

IDIEIELI 

.1"EC10R. 

~1 
~2 

1 ... EC10R· 
FUEL 3 

(DIESELI 

FUEL 2 
(lGC) 

CAV 

1 

1 

2 

CAV 

1 

2 

CAV 

1 

1 

2 

CAV 

1 

2 

CAV 

1 

1 

2 

INJECTOR-FUEL 1 (DIESEL) - (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

1<227 14BK (S.9L) INJECTOR HIGH SIDE DRIVER-BANK 1 

K611 14BK (S.7L) INJECTOR HIGH SIDE DRIVER NO.1 

Kl1 14BK INJECTOR CONTROL NO.1 

INJECTOR-FUEL 1 (NGC) - BLACK (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

Kl1 18BRNL INJECTOR CONTROL NO.1 

K342 lSBRIWT ASD CONTROL OUTPUT 

INJECTOR-FUEL 2 (DIESEL) - (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

K227 14BK (S.9L) INJECTOR HIGH SIDE DRIVER-BANK 1 

K612 14BK (6.7L) INJECTOR HIGH SIDE DRIVER NO.2 

K12 14BK INJECTOR CONTROL NO.2 

INJECTOR-FUEL 2 (NGC) - BLACK (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

K12 l8BR/DB INJECTOR CONTROL NO.2 

K342 16BR/WT ASD CONTROL OUTPUT 

INJECTOR-FUEL 3 (DIESEL) - (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

K227 14BK (5.9L) INJECTOR HIGH SIDE DRIVER-BANK 1 

K613 148K (S.7L) INJECTOR HIGH SIDE DRIVER NO.3 

K13 14BK INJECTOR CONTROL NO.3 



8W - 80 • 64 ------- 8W-80 CONNECTOR PIN .. OUTS -------DR 

~1 
~2 

'."ECTOR· 
FUEL~ 
IIIGCI 

I ... ECTOR· 
FUEL 4 

(DIESELJ 

~1 
~2 

III.lECTOR· 
FUEL 4 
(IIac) 

IUECTDR· 
FUEL I 

CDIEIEL) 

BLACK 

CAV 

1 

2 

CAV 

1 

1 

2 

CAV 

1 

2 

CAV 

1 

1 

2 

INJECTOR-FUel 3 (NGC) - BLACK (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

. K13 18BRllB INJECTOR CONTROL NO.3 

K342 16BRIWT ASD CONTROL OUTPUT 

INJECTOR-FUEL 4 (DIESEL) (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

K229 14BK (S.9L) INJECTOR HIGH SIDE DRIVER-BANK 2 

K614 14BK (6.7l) INJECTOR HIGH SIDE DRIVER NO.4 

K14 14BK INJECTOR CONTROL NO. 4 

INJECTOR-FUEl 4 (NGC) - BLACK (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

K14 18BRrrN INJECTOR CONTROL NO.4 

K342 16BRIWr ASD CONTROL OUTPUT 

INJECTOR-FUEL 5 (DIESEL) • (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

K229 14BK (5.9l) INJECTOR HIGH SIDE DRIVER-BANK 2 

K638 14BK (6.7l) INJECTOR HIGH SIDE DRIVER NO.5' 

K3814BK INJECTOR CONTROL NO.5 



DR ------- 8W·80 CONNECTOR PIN-OUTS ------- 8W - 80 - 65 

~1 
@S2 

'I .. EClOR· 
FUEL 5 
1II0C) 

.... ECTOR· 
FUEL 6 

(DIESEL) 

'I .. ECTOR· 
FUEL I 
(lGC, 

I ... ECTOR· 
FUEL 7 
(lGC) 

BLACK 

CAV 

1 

2 

CAV 

1 

1 

2 

CAV 

1 

2 

~v 
2 

INJECTOR-FUEL 5 (NGC) - BLACK (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

K3818BRJOR INJECTOR CONTROL NO. 5 

K342 1GBRIWT ASD CONTROL OUTPUT 

INJECTOR-FUEL 6 (DIESEl) - (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

K229 14BK (5.9L) INJECTOR HIGH SIDE DRIVER-BANK 2 

K658 14BK (S.7L) INJECTOR HIGH SIDE DRIVER NO.6 

K5814BK INJECTOR CONTROL NO. 6 

INJECTOR-FUEL 6 (NGC) - BLACK (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

K58l8BRNT INJECTOR CONTROL NO. 6 

K342 16BR/WT ASD CONTROL OUTPUT 

INJECTOR-FUEL 7 (NGC) - BLACK (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

K26l8BRNl INJECTOR CONTROL NO. 7 

K342 l6BRIWT ASD CONTROL OUTPUT 



8W .. 80 - 66 ------- 8W .. 80 CONNECTOR PIN-OUTS ------- DR 

~ BLACK , 

INJECTOR· 
FUEL. 
(IICC) 

LAIIP· 
BACK UP· 

LEFT 
(BOX ON) 

LAMP· 
BACK UP· 

RIGHT 
(BOX 011) 

LAIIP·BIR· 
TAILGATE 

(DUAL REAR WHEELS) 

CAV 

1 

2 

CAV 

1 

2 

CAV 

1 

2 

CAV 

1 

2 

INJECTOR-FUEL 8 (NGC) - BLACK (ENGINE) 2 WAY 

CIRCUIT FUNCTiON 

K28 18BR/LB INJECTOR CONTROL NO.8 

K342 16BRIWT ASD CONTROL OUTPUT 

LAMP-BACKUP-LEFT (BOX ON) - (CHASSIS) 2 WAY 

CIRCUIT FUNCTION 

L1 18WT/LG BACKUP LAMP fEED 

Z363 1 BSKIOG GROUND 

LAMP-BACKUP-RIGHT (BOX ON) - (CHASSIS) 2 WAY 

CIRCUIT FUNCTION 

L1C 1BWT/LG BACKUP LAMP FEED 

Z927 18BK GROUND 

LAMP-BAR-TAILGATE (DUAL REAR WHEELS) - BLACK (CHASSIS) 2 WAY 

CIRCUIT FUNCTION 

L7 18WT/YL FUSED PARK LAMP FEED 

Z363 20BK/DG GROUND 



DR -------- 8W-80 CONNECTOR PIN-OUTS -------- BW - 80 - 67 

L1I'· 
CEIiTER 
BEZEL 

LAIP· 
CEIITER 

COIIISOLE 
(lOWER BENCH) 

CONNECTOR 
lOT 

AYAIUILE 

LAI'· 
CLEARAIICE t 

IMD) 

BlACK 

r--- BlACK 

LAI'· 
CLEARANCE 2 

IMD) 

CAV 

1 

2 

CAV 

1 

2 

CAV 

1 

2 

CAV 

1 

2 

LAMP-CENTER BEZEL - GRAY (INSTRUMENT PANEL) 2 WAY 

CIRCUIT FUNCTION 

L7020WT/GY FUSED PARK LAMP FEED 

Z923 20BK GROUND 

LAMP-CENTER CONSOLE (LOWER BUCKET) - (CENTER CONSOLE JUMPER) 2 WAY 

CIRCUIT FUNCTION 

Z939 18BK GROUND 

M22818YULB GLOVE BOX LAMP DRIVER 

LAMP-CHMSL-AFTERMARKET - (CHASSIS) 1 WAY 

CIRCUIT FUNCTION 

L50 18Wf/TN, BRAKE LAMP SWITCH OUTPUT 

LAMP-CLEARANCE 1 (HD) - BLACK (CLEARANCE LAMPS) 2 WAY 

CIRCUIT FUNCTION 

L7020WT/GY FUSED PARK LAMP FEED 

Z94620BK GROUND 

LAMP-CLEARANCE 2 (HD) - BLACK (CLEARANCE LAMPS) 2 WAY 

CIRCUIT FUNCTION 

l7020WT/GY FUSED PARK LAMP FEED 

Z946 20BK GROUND 



8W - 80 - 68 ------- 8W-80 CONNECTOR PIN-OUTS ------- DR 

LAMP· 
CLEARANCE 3 

(HD) 

LAllp· 
CLEARAIICE 4 

(HD) 

liMP. 
CLEARAIII CE 5 

IND) 

LAMP· 
DOllE· 
REAR 

BLACK 

BlACK 

CAV 

1 

2 

CAV 

1 

2 

CAV 

1 

2 

3 

LAMP-CLEARANCE 3 (HO) - BLACK (CLEARANCE LAMPS) 2 WAY 

CIRCUIT FUNCTION 

L7020WT/GY FUSED PARK LAMP FEED 

294620BK GROUND 

LAMP-CLEARANCE 4 (HD) - BLACK (CLEARANCE LAMPS) 2 WAY 

CIRCUIT 

L7020WT/GY 

FUNCTION 

FUSED PARK LAMP FEED 

GROUND 

LAMP-CLEARANCE 5 (HD) - BLACK (CLEARANCE LAMPS} 2 WAY 

CIRCUIT FUNCTION 

L70 20WT/GY FUSED PARK LAMP FEED 

2946 20BK GROUND 

LAMP-DOME-REAR - BLACK (HEADLINER) 3 WAY 

CIRCUIT FUNCTION 

M288 20YUGY (UGHT PACKAGE) READING LAMPS DRIVER 

M2020YULB COURTESY LAMPS DRIVER 

2964 20BK GROUND 



DR -------- 8W-80 CONNECTOR PIN-OUTS -------- 8W - 80 - 69 

LAIIP· 
FENDER· 
FROn 
LEFT 

(DUAL REAR WHEELS) 

LAMP· 
FElDER· 
FRONT 
RIGHT 

(DUAL REAR WHEELS) 

LAIIP· 
FENDER· 

REAR 
LEFT 

(DUAL REAR WHEELS) 

LAMp· 
fENDER. 

REAR AIGHT 
(DUAL REAR WHEELS) 

LAIIP·FOQ· 
LEfT FRONT 

GRAY 

CAV 

1 

2 

2 

CAV 

1 

2 

CAV 

1 

2 

2 

CAV 

A 

B 

LAMP-FENDER-FRONT LEFT (DUAL REAR WHEELS) - 2 WAY 

CIRCUIT FUNCTION 

L718WTNL FUSED PARK LAMP FEED 

Z947 18BK (BOX OFF) GROUND 

Z363 18BK/DG (BOX ON) GROUND 

LAMP-FENDER-FRONT RIGHT (DUAL REAR WHEELS) 2 WAY 

CIRCUIT FUNCTION 

L7018WTNL FUSED PARK LAMP FEED 

Z948 18BK GROUND 

LAMP-FENDER-REAR LEFT (DUAL REAR WHEELS) - 2 WAY 

CIRCUIT FUNCTION 

L71SWTNL FUSED PARK LAMP FEED 

Z947 18BK (BOX OFF) GROUND 

Z363 l8BK/DG (BOX ON) GROUND 

LAMP-FENDER-REAR RIGHT (DUAL REAR WHEELS) - 2 WAY 

CIRCUIT FUNCTION 

L7018WT/YL FUSED PARK LAMP FEED 

Z9481SBK GROUND 

LAMP-FOG-lEFT FRONT - GRAY (FRONT FASCIA) 2 WAY 

CIRCUIT FUNCTION 

Z92618BK GROUND 

L8918WTIYL FOG LAMP CONTROL OUTPUT 



8W .. 80 . 70 -------- 8W·80 CONNECTOR PIN .. OUTS -------- DR 

LAMp·FOQ· 
RIQHT FROIiIT 

L
8LACK 

l[1J] 
LIMP· 
GLOVE 
801 

LAMp· 
HUDUMP· 

LEFT 

LAMp· 
HUDLA.,· 

RIGHT 

e WHI

!' 

LAMP· 
HIGH 

MOUlTED 
8TOP/CARGO 

CAV 

A 

B 

CAV 

1 

2 

CAV 

1 

2 

3 

CAV 

1 

2 

3 

CAV 

1 

2 

3 

4 

LAMP-FOG-RIGHT FRONT - GRAY (FRONT FASCIA) 2 WAY 

CIRCUIT FUNCTION 

Z926 18BK GROUND 

LB9 1BWTIYL FOG LAMP CONTROL OUTPUT 

LAMP-GLOVE BOX - BLACK (INSTRUMENT PANEl) 2 WAY 

CIRCUIT FUNCTION 

Z328 20BKffN GROUND 

M22820YULB GLOVE BOX LAMP DRIVER 

LAMP-HEADLAMP-lEFT - OK. GREEN (HEADLAMP AND DASH) 3 WAY 

CIRCUIT FUNCTION 

L43 20WT/DB LEFT lOW BEAM DRIVER 

Z345 20BKlLB GROUND 

l33 20WT/LG LEFT HIGH BEAM DRIVER 

LAMP-HEADLAMP-RIGHT - OK. GREEN (HEADLAMP AND DASH) 3 WAY 

CIRCUIT FUNCTION 

l44 20WT/TN RIGHT lOW BEAM DRIVER 

Z346 18BK GROUND 

l3420WT/GY RIGHT HIGH BEAM DRIVER 

LAMP-HIGH MOUNTED STOP/CARGO - WHITE (HEADLINER) 4 WAY 

CIRCUIT FUNCTION 

l1420WT/RD CARGO LAMP DRIVER 

Z96420BK GROUND 

Z964 20BK GROUND 

L50 18WT/TN BRAKE LAMP SWITCH OUTPUT 



DR -------- 8W-80 CONNECTOR PIN-OUTS -------- 8W - 80 - 71 

LAMP· 
LICENSE· 

RIGHT 

LAM'· 
PARKI 
TUAI· 
LEFT 

FAOIllT 

~ BROWN 

li]~§~ 
LAMP· 
PARKI 
TURIIl· 
RIGHT 
FROIIT 

CAV 

1 

2 

CAV 

1 

2 

CAV 

1 

2 

3 

CAV 

1 

2 

3 

LAMP-LICENSE-LEFT - BLACK (CHASSIS) 2 WAY 

CIRCUIT FUNCTION 

L7 18WTIYL FUSED PARK LAMP FEED 

Z363 18BK/DG GROUND 

LAMP-LICENSE-RIGHT - BLACK (CHASSIS) 2 WAY 

CIRCUIT FUNCTION 

L7 18WTIYL FUSED PARK LAMP FEED 

Z363 18BKlD.G GROUND 

LAMP-PARKITURN-LEFT FRONT - BROWN (HEAOLAMP AND DASH) 3 WAY 

CIRCUIT FUNCTION 

L61 20WT/LG LEFT FRONT TURN LAMP DRIVER 

L7 20WTIYL FUSED PARK LAMP FEED 

Z377 20BKlBR GROUND 

LAMP-PARK/TURN-RIGHT FRONT - BROWN (HEADLAMP AND DASH) 3 WAY 

CIRCUIT FUNCTION 

L60 20WT/TN RIGHT FRONT TURN LAMP DRIVER 

L70 20WT/GY FUSED PARK LAMP FEED 

Z378 l8BK GROUND 



8W • 80 . 72 ------- 8W-80 CONNECTOR PIN-OUTS -------DR 

LA.P· 
REIDIIIG· 

FROIT 
(EXCEPT SUIIROOF) 

LAMP· 
READING· 

FROIT 
(EICEPT SUIIROOF, 

LAMP· 
TAIL 

STOP} 
TURII· 
LEFt 

IBDX OFF) 

BLACK 

LAMp· 
TAIL 

STOPI 
TURN· 
LEFT 

(BOIOII, 

CAV 

1 

2 

3 

CAV 

1 

2 

3 

CAV 

1 

2 

3 

4 

CAV 

1 

2 

3 

LAMP-REAOING-FRONT (EXCEPT SUNROOF) - NATURAL (HEADLINER) 3 WAY 

CIRCUIT FUNCTION 

M28820YUGY READING LAMPS DRIVER 

296420BK GROUND 

M2020YULB COURTESY LAMPS DRIVER 

LAMP-READING-FRONT (SUNROOF) • BLACK (HEADLINER) 3 WAY 

CIRCUIT FUNCTION 

M28820YUGY READING LAMPS DRIVER 

Z96420BK GROUND 

M2020YUlB COURTESY LAMPS DRIVER 

LAMP-TAIL STOPffURN·LEFT (BOX OFF) - BLACK (CHASSIS) 4 WAY 

CIRCUIT FUNCTION 

L718WTNL FUSED PARK LAMP FEED 

Z363 18BKJDG GROUND 

L63 18WT/DG LEFT REAR TURN LAMP DRIVER 

L1 18WT/LG BACKUP LAMP FEED 

LAMP-TAIL STOPffURN-LEFT (BOX ON) • (CHASSIS) 3 WAY 

CIRCUIT FUNCTION 

L6318WT/DG LEFT REAR TURN LAMP DRIVER 

L718WTNL FUSED PARK LAMP FEED 

Z3S3 18BKJDG GROUND 



DR -------SW-80 CONNECTOR PIN .. OUTS -------BW -, 80 - 73 

A 

LAMP· 
TIlL 

STOPI 
TU.I· 
RIGHT 

(lOIOFFI 

BLACK 

LA.P· 
TIlL 

STOPI 
'URI·' 
RIGHT 

flOIOII) 

L1.p. 
UIDERHOOD 

BLACK 

D D 
LA.P· 

VAIIITY· 
LEFT 

(LIGHT PACIAaEI 

CAV 

1 

2 

3 

4 

CAV 

1 

2 

3 

CAV 

1 

2 

CAV 

A 

B 

LAMP-TAIL STOPITURN-RIGHT (BOX OFF) - BLACK (CHASSIS) 4 WAY 

CIRCUIT FUNCTION 

L70 1SWT/GY FUSED PARK LAMP FEED 

2927 18BK GROUND 

LS2 18WTIYL RIGHT REAR TURN LAMP DRIVER 

l1 18WTILG BACKUP LAMP FEED 

LAMP-TAIL STOP/TURN-RIGHT (BOX ON) BLACK (CHASSIS) 6 WAY 

CIRCUIT FUNCTION 

L6218WTIYL RIGHT REAR TURN LAMP DRIVER 

L70 18WT/GY FUSED PARK LAMP FEED 

2927l8BK GROUND 

LAMP-UNDERHOOO (UNDERHOOD LAMP) 2 WAY 

CIRCUIT FUNCTION 

2470 20BKlLB GROUND 

A11418GY/RD FUSED B(+) 

LAMP-VANITY-LEFT (LIGHT PACKAGE) • BLACK (HEADLINER) 2 WAY 

CIRCUIT FUNCTION 

M28820VUGY READING LAMPS DRIVER 

196420BK GROUND 



8W • 80 - 74 -------8W-80 CONNECTOR PIN-OUTS ------- DR 

BLACK 

LA.p· 
VAIIITY· 
RIGHT 

(LlDHT PACIAGE) 

LATCH· 
DOOR· 

DRIVER 
(IASEI 

LATCH· 
DOOR· 
DRIVER 

(POWER LOCKS) 

LATCH· 
DOOR· 

LEFT REAR 
CIASE) 

BLACK 

B 

CAV 

A 

B 

CAV 

1 

2 

CAV 

1 

2 

3 

4 

CAV 

1 

2 

LAMP-VANITY-RIGHT (LIGHT PACKAGE) BLACK (HEADLINER) 2 WAY 

CIRCUIT FUNCTION 

M28820YUGY READING LAMPS DRIVER 

Z964 20BK GROUND 

LATCH-ODOR-DRIVER (BASE) • BLACK (fRONT DOOR) 2 WAY 

CIRCUIT FUNCTION 

G7520VT DRIVER DOOR AJAR SWITCH SENSE 

Z91720BK GROUND 

LATCH-ODOR-DRIVER (POWER LOCKS) - BLACK (FRONT DOOR) 4 WAY 

CIRCUIT fUNCTION 

G7520VT DRIVER DOOR AJAR SWITCH SENSE 

Z917 20BK GROUND 

P1 18TN/LG DOOR UNLOCK DRIVER LEFT FAONT 

P393 18LG DOOR LOCK DRIVER LEFT DOORS 

LATCH-O~OR-LEFT REAR (BASE) • BLACK (REAR DOOR) 2 WAY 

CIRCUIT FUNCTION 

G77 20VT/GY LEFT REAR DOOR AJAR SWITCH SENSE 

Z91720BK GROUND 



DR ------- 8W-80 CONNECTOR PIN-OUTS ------- BW .. 80 .. 75 

LATCH· 
DOOR. 

BLACK 

LEFT REAR 
(pOWER LOCII) 

LATCH· 
DOOR· 

PASSENOER 
IIAIE) 

BLACK 

LATCH· 
DOOR· 

PAIIE.OER 
(pOWER LOCII) 

£ BLACK 

0 2 

LATCH. 
DOOR. 

RIOHT REAR 
(lAIE, 

CAV 

1 

2 

3 

4 

CAV 

1 

2 

CAV 

1 

2 

3 

4 

CAV 

1 

2 

LATCH-DOOR-lEFr REAR (POWER lOCKS) - BLACK (REAR DOOR) 4 WAY 

CIRCUIT FUNCTION 

G77 20VT/GY LEFT REAR DOOR AJAR SWITCH SENSE 

Z917 20BK GROUND 

P5 18TN/OR DOOR UNLOCK DRIVER LEFr REAR 

P39318LG DOOR LOCK DRIVER LEFr DOORS 

LATCH-ODOR-PASSENGER (BASE) - BLACK (FRONT DOOR) 2 WAY 

CIRCUIT FUNCTION 

G7420VT DRIVER ODOR AJAR SWITCH SENSE 

Z91720BK GROUND 

LATCH-ODOR-PASSENGER (POWER lOCKS) • BLACK (FRONT DOOR) 4 WAY 

CIRCUIT FUNCTION 

G7420VT/WT PASSENGER DOOR AJAR SWITCH SENSE 

Z917 20BK GROUND 

G77a l8VT/LB DOOR UNLOCK DRIVER RIGHT ODORS 

P392 l8lG/DB DOOR LOCK DRIVER RIGHT DOORS 

LATCH-ODOR-RIGHT REAR (BASE) - BLACK (REAR DOOR) 2 WAY 

CIRCUIT FUNCTION 

G7620VT/GY RIGHT REAR DOOR AJAR SWITCH SENSE 

Z917 20BK GROUND 



8W - 80 - 76 -------- 8W-80 CONNECTOR PIN-OUTS ------- DR 

LATCH. 
DOOR· 

RIGHT REAR 
(POWER LOCKS) 

GRAY 

L1GHTER·CICAR 

12 

MEDIA 
SYSTEM· 

MOIUTOR/DVD 

MIRROR· 
fNSIDE 

REARVIEW C1 
(EXCEPT BASEl 

CAV 

1 

2 

3 

4 

CAV 

1 

2 

3 

CAV 

1 

2 

3 

4 

5 

6 

7 

9 

10 

11 

12 

CAV 

1 

2 

3 

5 

6 

7 

LATCH-DOOR~RIGHT REAR (pOWER LOCKS) - BLACK (REAR DOOR) 4 WAY 

CIRCUIT FUNCTION 

G7620VT/GY RIGHT REAR DOOR AJAR SWITCH SENSE 

Z91720BK GROUND 

G778 18TN/OR DOOR UNLOCK DRIVER RIGHT DOORS 

P392 18LG DOOR LOCK DRIVER RIGHT DOORS 

LIGHTER-CIGAR - GRAY (INSTRUMENT PANEL) 3 WAY 

CIRCUIT FUNCTION 

F984 18PKlYL FUSED IGNITION SWITCH OUTPUT (RUN-ACe) 

-
Z736 18BKlYL GROUND 

MEDIA SYSTEM-MONITOR/OVO - BLACK (SATELLITE RADIO JUMPER) 12 WAY 

CIRCUIT FUNCTION 

X510 20DG/LB RIGHT AUDIO AUX 

X916 20GY/OR SOARS AUDIO RETURN 

X521 20GY/LB LEFT AUDIO AUX 

-
A114 18GY/RD FUSED B(+) 

X511 20GY/lG LEFT AUDIO AUX 

X910 20GY/DG AUX AUDIO RETURN 

X522 20GY/DB RIGHT AUDIO AUX 

D5520WT/OR CAN 8 BUS (t) 

05420WT CAN B BUS (-) 

2957 18BK GROUND 

MIRROR-INSIDE REARVIEW C1 (EXCEPT BASE) BLACK (CLEARANCE LIGHTS) 7 WAY 

CIRCUIT FUNCTION 

F21 20PKlDG FUSED IGNITION SWITCH OUTPUT (RUN-START) 

Z944 20BK GROUND 

L1 20WT/LG BACKUP LAMP FEED 

-
- -
-
-



DR -------- 8W-80 CONNECTOR PIN-OUTS -------- 8W - 80 - 77 

r BLACK 

'f~~~'~1 
12 ij~8g~~g]: 7 

1'-------·· .. _-
lr_~_,_. __ ---"'-

IIIRROR· 
IIiSIDE 

REARVIE. C2 
(HAIIDS FREE) 

IIIRROR· 
OUTSIDE 

RElRVIE.· 
DRIVER 

IIIRROR· 
OUTSIDE 

REARVIE.· 
PASSEIIGER 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

MIRROR-INSIDE REARVIEW C2 (HANDS FREE) - BLACK (CLEARANCE LIGHTS) 12 WAY 

CIRCUIT FUNCTION 

X722 20LB/DG MICROPHONE 2 IN (+) 

X712 20DG/lB MICROPHONE 1 IN (+) 

X79320DGNL MICROPHONE FEED 

X730 20GY JYL VOICE RECOGNITION/PHONE SWITCH SIGNAL 

X835 200R/GY SENSOR GROUND 

X792 20LB/DG MICROPHONE IN (-) 

MIRROR-OUTSIDE REARVIEW-DRIVER - BLACK (FRONT DOOR) 8 WAY 

CIRCUIT FUNCTION 

P71 20TNJDG DRIVER MIRROR VERTICAL DRIVER 

P75 20TN/lG DRIVER MIRROR HORIZONTAL DRIVER 

Pi 95 20LGJYL LEFT MIRROR COMMON DRIVER (RIGHT/DOWN) 

Ci6 20DB/GY HEATED MIRROR CONTROL OUTPUT 

Z93920BK GROUND 

MIRROR-OUTSIDE REARVIEW-PASSENGER - BLACK (FRONT DOOR) 8 WAY 

CIRCUIT FUNCTION 

P72 20TNJGY RIGHT MIRROR UP DRIVER 

P74 20TNJOR RIGHT MIRROR LEFT DRIVER 

P195 20lGJYL LEFT MIRROR COMMON DRIVER (RIGHT/DOWN) 

C16 20DB/GY HEATED MIRROR CONTROL OUTPUT 

Z93920BK GROUND 



BW . 80 - 78 -------- BW·80 CONNECTOR PIN-OUTS -------- DR 

17 

MODULE· 
AIITI·LOCK 

IRAKES 
(AWAl) 

30 

46 

MOOULE-ANTI-LOCK BRAKES (AWAL) - (HEAD LAMP AND DASH) 46 WAY 

ITJ- CIRCUIT FUNCTION 

-
2 Al11 i6DG/RD FUSED B(+) 

3 D6520WT/LG CAN C BUS (+) 

4 

5 

6 

7 -
8 

9 

10 

11 

12 B9 20DG/lG LEFT FRONT WHEEL SPEED SENSOR (+) 

13 B8 20DGITN LEFT FRONT WHEEL SPEED SENSOR (-) 

14 B401 20DG/BR (ESP) TRAILER TOW DAMPING RElAY CONTROL 

15 -
16 2107 16BKlDG GROUND 

17 - -
18 06420WT/LB CAN C BUS (-) 

19 - -
20 0465 2DWT/GY (ESP) DYNAMICS SENSOR HIGH DATA LINK 

21 - -
22 - -
23 - . 
24 - -
25 - -
26 B720DGNT RIGHT FRONT WHEEL SPEED SENSOR (+) 

27 B620DGIWT RIGHT FRONT WHEEL SPEED SENSOR (-) 

28 - -
29 - -
30 - -
31 A107 12TNlRO FUSED B(+} 

32 F960 20PKlLG FUSED IGNITION SWITCH OUTPUT (RUN-START) 

33 - -
34 D464 20WT/OR (ESP) DYNAMICS SENSOR LOW DATA LINK 

35 -

36 - -
37 -

38 

39 

40 

41 B3 20DGIYL (ESP) REAR WHEEL SPEED SENSOR (-) 

41 822 20DGIYL (EXCEPT ESP) REAR WHEEL SPEED SENSOR (-) 

42 84 20DG/GY (ESP) REAR WHEEL SPEED SENSOR (+) 

42 B222 20DGIWT (EXCEPT ESP) REAR WHEEL SPEED SENSOR (+) 

43 B2 20DGJLB (ESP) RIGHT REAR WHEEL SPEED SENSOR (+) 

44 B1 20DGJOR (ESP) RIGHT REAR WHEEL SPEED SENSOR (-) 

45 Z127 12BKlDG GROUND 
46 



DR ------- 8W-80 CONNECTOR PIN-OUTS -------- 8W - 80 - 79 

IODULE· 
AITI· 

LOCI. IRAI.ES 
IIIWALI 

10DULE· 
AILE 

DISCON.ECT· 
FRONT 

(LD 4.DI 

DK GRAY 

IODULE· 
IRAI.E 

PROVISIOI 

IODULE· 
ELECTRONIC 
OVERHEAD 

(EXCEPT Il8EI 

MODULE-ANTI-LOCK BRAKES (RWAL) - BLACK (HEADLAMP AND DASH) 14 WAY 

CAV CIRCUIT FUNCTION 

1 B222 18DG/WT REAR WHEEL SPEED SENSOR (+) 

2 D65 18WT/LG CAN C BUS (+) 

3 064 18WT/LB CAN C BUS (-) 

4 F960 20PKlLG FUSED IGNITION SWITCH OUTPUT (RUN-START) 

5 B9 18DG/LG (ETC) LEFT FRONT WHEEl SPEED SENSOR (+) 

6 Z10? 16BKlOG GROUND 

? A1i1 16DG/RD FUSED B(+) 

8 B22 i8DGIYL REAR WHEEL SPEED SENSOR (-) 

9 

10 B8 18DGITN LEFT FRONT WHEEL SPEED SENSOR (-) 

11 

12 

13 

14 

MODULE-AXLE DISCONNECT-FRONT (LD 4WD) - OK. GRAY (AXLE DISCONNECT JUMPER) 4 WAY 

CAV CIRCUIT FUNCTION 

1 Z90620BK GROUND 

2 G304 20VTIDB FRONT AXLE LOCK CONTROL 

3 AB8D 2DDB/RD FUSED B(+) 

4 G303 20VT/OG FRONT AXLE LOCK SIGNAL 

MODULE-BRAKE PROVISION - BLUE (HEADLAMP AND DASH) 4 WAY 

CAV CIRCUIT FUNCTION 

1 Z998 l8BK GROUND 

2 L5D i8WTITN BRAKE LAMP SWITCH OUTPUT 

3 840 14DG TRAILER TOW BRAKE B(+) 

4 MOO 14TNJRD FUSED a(+) 

MODULE-ELECTRONIC OVERHEAD (EXCEPT BASE) - BLACK (HEADLINER) 6 WAY 

CAV CIRCUIT FUNCTION 

1 

2 A114 18GYJRD FUSED B(+) 

3 05520WT/OR CAN B BUS (+) 

4 D5420WT CAN B BUS (-) 

5 Z1320BKIWT GROUND 

6 



8W .. 80 - 80 ------- 8W-80 CONNECTOR PIN-OUTS ------- DR 

MODULE-ENGINE CONTROL Cl (5.9L) - (ENGINE) 60 WAY 
to CAV CIRCUIT FUNCTION 

10 11 1 K139 180B WASTEGATE SOLENOID CONTROL 
30 21 2 G6 18VT/GY OIL PRESSURE SIGNAL 
40 31 

50 41 3 

4 065 18WT/LG CAN C BUS (+) 
SO 51 5 064 18WT/LB CAN C BUS H 

MODULE· 6 K65 18BR/LB FUEL CONTROL ACTUATOR RETURN 
EIGIIE 

CONTROL C1 
(S.ILI 

7 K20 18BR/GY GEN FIELD CONTROL 

8 K314 18TNIYL (All) TIVA MOTOR (+) 

9 

10 

11 K923 18BR/WT WATER IN FUEL SENSOR GROUND 

12 K1Sl 18BRJYL FUEL RAIL SENSOR SIGNAL 

13 K615 18VT/WT INLET AIR TEMPERATURE SENSE 

14 

15 K21 18DB/LG INTAKE AIR TEMPERATURE SENSOR SIGNAL 

16 K616 18BRJYL INLET AIR PRESSURE SENSE 

17 K2 l8VT/OR ECT SIGNAL 

18 

19 K604 18BR/TN FUEL CONTROL ACTUATOR DRIVER 

20 K315 18TN/OR (A/T) TIVA MOTOR (-) 

" 21 K161 l8BR/LB FAN SPEED SENSOR GROUND 

22 K2418BR/LB CKP SIGNAL 

23 K200 18BRlYL SENSOR GROUND 

24 K4418DB/GY CMP SIGNAL 

25 K66S l8BR 5 VOLT SUPPLY 

26 

27 K853 l8DB/BR 5 VOLT SUPPLY 

28 

29 K690 18BRlYL SENSOR GROUND 

30 Kl1 16BRJYL INJECTOR CONTROL NO.1 

31 G123 lBVT/LG WATER IN FUEL SENSOR SIGNAL 

32 K944 18BKlGY CMP SENSOR GROUND 

33 K167 18BRIYL APPS NO. 1 RETURN 

34 N210 1BOB/DG FAN SPEED SENSOR SIGNAL 

35 

36 K14 16BRlTN INJECTOR CONTROL NO.4 

37 -

38 -

39 

40 K13 16TN INJECTOR CONTROL NO.3 

41 K210 1 BDBITN SENSOR GROUND 

42 KB52 l8BRNT 5 VOLT SUPPLY 

43 K37 18LB BOOST PRESSURE SENSOR SIGNAL 
44 

45 

46 K5816BRNT INJECTOR CONTROL NO.6 
47 

48 

49 -
50 K12 .16BR/DB INJECTOR CONTROL NO.2 

51 
52 K975 l8BR/OR CKP SENSOR GROUND 
53 K9l5 18BR/WT FUEL RAIL SENSOR RETURN 
54 F855 l8PKlYL 5 VOLT SUPPLY 
55 
56 K38 16GY INJECTOR CONTROL NO.5 
57 K229 16TNJPK INJECTOR HIGH SlOE DRIVER-BANK 2 

58 
59 K227 16BR/LG INJECTOR HIGH SIDE DRIVER-BANK 1 
60 
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10 
20 
30 

40 

50 
60 

n n 

l'ir ~ ~, 

00000 "'00000" 

" 

00000 00000 
00000 0 00000 
00000 00000 
00000 00000 
00000 00000 

.A ~ ./ 

L..J L....J 

IIODULE· 
EIIGIIIE 

CONTROL Ct 
(I.lL, 

11 
21 
31 

41 
51 

CAV 

1 
2 

3 

4 

5 

6 

7 

8 

9 
10 
11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 
27 

28 
29 

30 

31 

32 

33 

34 

35 

36 

37 

38 
39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 
57 

58 

59 

60 

MODULE-ENGINE CONTROL C1 (6.7l) • (ENGINE) 60 WAY 

CIRCUIT FUNCTION 

K21 18DB/lG (DH) INTAKE AIR TEMPERATURE SENSOR SIGNAL 

K682 l8DBIWT EGR CONTROL NO. 1 

K68418DBNl EGR CONTROL NO. 2 

K686 18GY/DB EGR CONTROL NO.3 

K685 1808 EGR SIGNAL NO. 2 
-

K161 18BRlLB FAN SPEED SENSOR GROUND 
. 
K670 18BRIlB (DH) EGR BYPASS VALVE SIGNAL 

K366 188R1LB FUEL CONTROL ACTUATOR RETURN 

K21 18DB/LG INTAKE AIR TEMPERATURE SENSOR SIGNAL 

K314 l8BA EGR AIRFLOW CONTROL VALVE MOTOR (-) 

K926 l8DB/GY CRANKCASE SENSOR SIGNAL 

K2 18VT/OR ECT SIGNAL 

K671 l8BR/DB (OH) EGR BYPASS STATUS 

N27 18DB/GY FAN SPEED SENSOR SIGNAL 

K37 lSBR BOOST PRESSURE SENSOR SIGNAL 

K6l6 18BRlYL INLET AIR PRESSURE SENSE 

K157 l8BR/OR MASS AIR FLOW SENSOR SIGNAL 

K971 18BR/PK SENSOR GROUND 

-

K615 18VT/WT INLET AIR TEMPERATURE SENSE 

K683 18DB/GY EGR SIGNAL NO.1 

K824 l8DB/BR 5 VOLT SUPPLY 

K15S 18BRlYL EGR AIRFLOW CONTROL VALVE MOTOR (+) 

A804 18RD GEN SENSE 

K181 18BRlYL FUEL RAIL SENSOR SIGNAL 

K365 180BlBR FUEL CONTROL ACTUATOR DRIVER 

K2418BR/LB CKP SIGNAL 

G6 18VT/GY OIL PRESSURE SIGNAL 

K972 l8oB/TN ACTUATOR GROUND 

G123 l8VTILG WATER IN FUEL SENSOR SIGNAL 

K6B7 18DB/LB EGR SIGNAL NO. 3 

F855 18PKlYL 5 VOLT SUPPLY 

K4418DB/GY CMP SIGNAL 

0130 l8BRIVT ACTUATOR HIGH DATA LINK 

0131 lBWT/LG ACTUATOR LOW DATA LINK 

K20 lBBRlGY GEN FIELD CONTROL 

K935 1808 EGR TEMPERATURE SENSOR SIGNAL 

K540 i8BRlGY TURBO SPEED SENSOR SIGNAL 

K54l 18BRIVT TURBO SPEED SENSOR GROUND 

K925 18BRlOR CKP SENSOR GROUND 

K58 16BRIVT INJECTOR CONTROL NO. 6 

K12 16BR/DB INJECTOR CONTROL NO. 2 

K9l4 l8BR/WT SENSOR GROUND 

K9l6 lBBR/OR SENSOR GROUND 

-
K355 18BR/DG EXHAUST PRESSURE SENSOR SIGNAL 

K613 16GY/BR INJECTOR HIGH SIDE DRIVER NO.3 

K612 16YL/BR INJECTOR HIGH SIDE DRIVER NO.2 

K6l1 160R/BR INJECTOR HIGH SIDE DRIVER NO.1 

K14 16BRlTN INJECTOR CONTROL NO.4 

K3816GY INJECTOR CONTROL NO. 5 

K13 l6TN INJECTOR CONTROL NO. 3 

Kl1 16BR/Yl INJECTOR CONTROL NO. 1 

K658 16lG/BR INJECTOR HIGH SIDE DRIVER NO.6 

K638 16LB/BR INJECTOR HIGH SIDE DRIVER NO.5 

K614 16WT/BR INJECTOR HIGH SIDE DRIVER NO.4 
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41 
31 

11 

11 

MODULE· 
ENGINE 

CONTROL C2 
(5.ILI 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

1B 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

~ 
39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

MODULE-ENGINE CONTROL C2 (5.9L) (ENGINE JUMPER) 50 WAY 

CIRCUIT FUNCTION 

-

K23 18BAIWT APPS NO. 1 SIGNAL 

T515 18VUDB (AfT) TRANSMISSION CONTROL 

1<174 18BRNL INTAKE AIR HEATER RELAY CONTROL 

1<31 18BR FUEL PUMP CONTROL 

- -

T41 18VUDB (AfT) TRS T41 SIGNAL (PIN) 

T6 1 BOG (AfT) TOW/HAUL OVERDRIVE OFF SWITCH SIGNAL 

T11 B 180G (AfT) GOVERNOR PRESSURE SOLENOID CONTROL 

T9 18DG/TN (AfT) 3-4 SOLENOID CONTROL 

-

T38 18YUBR (AfT) GOVERNOR PRESSURE SENSOR SIGNAL 

-

-

A20916RD FUSED B(+) 

Z902 16BK GROUND 

-

FaS6 18YUPK (AfT) 5 VOLT SUPPLY 

K900 180B/DG SENSOR GROUND 

T75 18VULB (AfT) TORQUE CONVERTER CLUTCH SOLENOID CONTROL 

-

K312 1S0R (AfT) TTVA POSITION SENSOR SIGNAL 

T54 18DG/OR (AfT) TRANSMISSION TEMPERATURE SIGNAL 

A209 16RD FUSED 8{+J 

F202 lapK/GY FUSED IGNITION SWITCH OUTPUT (RUN-STAAT) 

K854 18VT IBR 5 VOLT SUPPLY 

K29 18WT/BR APPS NO. 2 SIGNAL 

V3218VTIVL BRAKE SWITCH NO, 2 SIGNAL 

B29180GIWT BRAKE SWITCH NO, 1 SIGNAL 

-

A209 16RD FUSED B(+) 

C13 lSL8/0R Ale CLUTCH CONTROL 

K160 l8BR/OR PWM FAN COIL SIGNAL 

T14 18DG/BR (AfT) OUTPUT SPEED SIGNAL 

113 18DGNT (AfT) SPEED SENSOR GROUND 

V3718VT SIC SWITCH NO, 1 SIGNAL 

K2518DBNT BAn TEMP SIGNAL 

K400 l8BRNT APPS NO. 2 RETURN 

Z902 16BK GROUND 

Z902 168K GROUND 
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10 

10 
30 
40 

~O 

60 

n n 

00000 ~OOOO"\ 
00000 00000 
00000 0 00000 
00000 00000 
00000 00000 
00000 00000 

.A \.. 
L..J LJ 

.ODULE· 
ElailE 

COITROLe2 
(1.7LI 

t1 

21 

31 

41 
51 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 
34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

MODULE-ENGINE CONTROL C2 (6.7L) - (ENGINE JUMPER) 60 WAY 

CIRCUIT FUNCTION 

065 18WT/LG CAN C BUS (+) 

K3l l8BR FUEL PUMP CONTROL 

-
-

G905 18BR/OR EXHAUST BRAKE SWITCH SIGNAL 

V32 l8VTIYL BRAKE SWITCH NO. 2 SIGNAL 

Kl19 l8LG/BK (DC) MAXIMUM OPERATING SPEED SWITCH SIGNAL 

K129 18DB/DG (DC) REMOTE THRonLE SWITCH SIGNAL 

K186 l8BR/OR EXHAUST TEMPERATURE 112 SENSOR SIGNAL 

K372 l8BR/DG EXHAUST TEMPERATURE 1/3 SENSOR SIGNAL 

T26 l8DG/OR (MIT) CLUTCH INTERlOCKlUPSTOP SWITCH OUTPUT 

K425 180RlBR (DC) IN CAB POWER TAKEOFF SWITCH INPUT 

Ka10 18VT/DG (DC) ACCELERATOR INTERLOCK SWITCH SIGNAL 

F425 18PK (DC) REMOTE POWER TAKEOFF SWITCH RELAY SIGNAL 

-

K185 l8BR/LB EXHAUST TEMPERATURE SENSOR 1 SIGNAL 

064 l8WT/LB CAN C BUS (-) 

K400 18BRIVT APPS NO.2 RETURN 

K2918WT/BR APPS NO.2 SIGNAL 

B2918DGIWf BRAKE SWITCH NO.1 SIGNAL 

K854 18VT/BR 5 VOLT SUPPLY 

K852 l8BRlLB 5 VOLT SUPPLY 

K167 l8BRlDG APPS NO. 1 RETURN 

K900 18DB/DG SENSOR GROUND 

K25 l80eIVT BAn TEMP SIGNAL 

0133 18WT/OR DIAGNOSTIC PORT HIGH DATA LINK 

-
V937 18VT/BR SIC SWITCH RETURN 

K182 18BRIWf EXHAUST PRESSURE 112 SENSOR SIGNAL 

K2318BRIWT APPS NO.1 SIGNAL 
-

K128 l8DG/LG (DC) REMOTE THROTILE SIGNAL 

K974 l8BRlBK INTAKE AIR HEATER RELAY CONTROL RETURN 

V37 l8VT SIC SWITCH NO. 1 SIGNAL 

-

K348 l8BR SMART POWER RELAY RETURN 

C13 18LB AlC CLUTCH CONTROL 

F202 18PKlGY FUSED IGNITION SWITCH OUTPUT (RUN-START) 

Z902 16BK GROUND 

Z902 16BK GROUND 

A209 16RD FUSED B(+) 

A209l6RD FUSED B(+) 

0132 18WT DIAGNOSTIC PORT lOW DATA LINK 

G904 18VTIDG EXHAUST BRAKE LAMP SIGNAL 

K174 18BRIYL INTAKE AIR HEATER RELAY CONTROL 

V3S 18VT/OR SIC SWITCH NO.2 SIGNAL 

Z902 16BK GROUND 

-

A20916RD FUSED B(+) 



8W - 80 - 84 ------- 8W-80 CONNECTOR PIN-OUTS ------- DR 

A1 
81 
Cl 

MODULE· 
FIliAL 
DAIVE 

COIITROL 
(pOWER W1GOII) 

H 

A14 
B14 
C14 

CAV 

A 

Ai 

A2 

A3 

A4 

AS 

AS 

A7 

A8 

A9 

Ai0 

A11 

A12 

A13 

A14 

B 

B1 

B2 

83 

84 

85 

86 

B7 

B8 

B9 

B1D 

B11 

612 

B13 

B14 

C 

C1 

C2 

C3 
C4 

C5 

C6 

C7 
C8 

C9 

C10 

Cl1 

C12 

C13 

C14 

D 

E 

F 

G 

H 

MODULE-FINAL DRIVE CONTROL (POWER WAGON) - (HEADLAMP AND DASH) 50 WAY 

CIRCUIT FUNCTION 

-
A121 14RDIYL FUSED 8(+) 

T52016YUOR FRONT LOCKER SOURCE 

T52616YUWT REAR LOCKER SOURCE 

2935 16BK GROUND 

Z935 16BK GROUND 

T524 16YULG FRONT LOCKER RETURN 

T52816YUGY REAR LOCKER RETURN 

T521 20YUBK LOCKER SENSOR SUPPLY 

T537 20YLJLG LOCKER SWITCH SUPPLY 

T52320YUBK LOCKER SENSOR SUPPLY 

06520WT/LG CAN C BUS (+) 

D64 20WT/LB CAN C BUS (-) 

T52720YUTN REAR LOCKER SENSOR SENSE 

T522 20YLJLB FRONT LOCKER SENSOR SENSE 

T53520YUBR LOCKER SWITCH SENSE 

-

F960 2DPKJLG FUSED IGNITION SWITCH OUTPUT (RUN-START) 

T5362DYUWT SWITCH SUPPLY 

-
T531 20VUTN STABILIZER BAR SWITCH SENSE 

T53220YUGY LOCKER OPEN ILLUMINATION SENSE 

T53320YULB LOCKER REAR ILLUMINATION SENSE 

T53420YL LOCKER FRIRR ILLUMINATION SENSE 

T530 20YLJDG STABILIZER BAR DISENGAGE ILLUMINATION SENSE 

T529 20YLJLG STABILIZER BAR ENGAGE ILLUMINATION SENSE 

-

-
-
-
-
-

-
- -

-



DR ------- aW-8D CONNECTOR PIN-OUTS -------- 8W .. 80 - 85 

- IT GRAY 

MODULE. 
FUEL PUMP 

11 

~~22 
IODULE· 

HAIIDS FREE 

MODULE·ot 
SENIOR 

,I.n DIESELI 
leOMPOIIEIIT IIDE, 

16 

CAV 

1 

2 

3 

4 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

MODULE-FUEL PUMP - LT GRAY (CHASSIS) 4 WAY 

CIRCUIT FUNCTION 

Z92712BK GROUND 

Z210 l8BK ~ N418DBJWT SIGNAL 

A 109 140R/RD FUEL PUMP CONTROL OUTPUT 

MODULE-HANDS FREE - OK. GRAY (INSTRUMENT PANEL) 22 WAY 

CIRCUIT FUNCTION 

A114 18GY/RD FUSED B(+) 

1-
05420WT CAN B BUS (-) 

X722 20LB/DG MICROPHONE 2 IN (+) 

-

X716 20GVrrN lEFT AUDIO OUTPUT 

X776 20TN/GY RIGHT AUDIO OUTPUT 

X79520DG COMMON AUDIO OUTPUT 

-
-

05520WTJOR CAN B BUS (+) 

-
X712 20DG/lB MICROPHONE 1 IN (+) 

X792 20lB/DG MICROPHONE IN (-) 

-
-

X79320DGNL MICROPHONE fEED 

X835 200R/GY SENSOR GROUND 

Z970l8BK GROUND 

MOOULE·02 SENSOR (6.7l DIESEL) - (COMPONENT SIDE) 16 WAY 

CIRCUIT FUNCTION 

K9920BR/LG 02 1/1 HEATER CONTROL SUPPLY 

K299 20BRlWT 02 1/2 HEATER CONTROL SUPPLY 

013220WT DIAGNOSTIC PORT LOW DATA LINK 

K141 20DBNL 02 112 SIGNAL 

K734 20BR/DG 02 1/2 PUMP CURRENT 

K4l 200B/lB 02 1/1 SIGNAL 

K8920BR/LG 02 1/1 PUMP CURRENT I 
K8020BRrrN 02 1/2 HEATER CONTROL RETURN 

F960 20PK/LG FUSED IGNITION SWITCH OUTPUT (RUN-START) 

Z90220BK GROUND 

0133 20WT/OR DIAGNOSTIC PORT HIGH DATA LINK 

K904 20DB/DG 02 1/2 RETURN 

K733 20BR 02 1/2 PUMP CELL CURRENT TRIM 

K902 20BR/DG 02 1/1 RETURN 

K103 20BR/LB 02 1/1 PUMP CELL CURRENT TRIM 

K79 20BR/lB 02 1/1 HEATER CONTROL RETURN 
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16 

MODULE.02 
SElSOR 

(S.lL DIESEL) 

MODULE· 
OCCUPAIJ 
REiTRAIIT 

CONTROLLER Ct 

MODUlE-02 SENSOR (S.7l DIESEL) - (TRANSMISSION) 16 WAY 

CAV CIRCUIT FUNCTION 
1 K99 20BR/lG 02 1/1 HEATER CONTROL SUPPLY 

2 K299 20BRIWr 02 112 HEATER CONTROL SUPPLY 

3 D13220WT DIAGNOSTIC PORT lOW DATA LINK 

4 K141 20DBIYl 02 112 SIGNAL 

5 K734 20BRlDG 02 1/2 PUMP CURRENT 

6 K41 20DB/lB 02 1/1 SIGNAL 

7 K89 20BR/LG 02 1/1 PUMP CURRENT 

8 K8D 20BR/TN 02 1/2 HEATER CONTROL RETURN 

9 F960 20PKlLG FUSED IGNITION SWITCH OUTPUT (RUN-START) 

10 290220BK GROUND 

11 0133 20WT/OR DIAGNOSTIC PORT HIGH DATA LINK 

12 K904 200B/OG 02 1/2 RETURN 

13 K733 20BR 02 1/2 PUMP CELL CURRENT TRIM 

14 K902 20BR/OG 02 1/1 RETURN 

15 K103 20BR/LB 02 111 PUMP CELL CURRENT TRIM 

16 K79 20BR/lB 02 1/1 HEATER CONTROL RETURN 

MODULE-OCCUPANT RESTRAINT CONTROLLER Cl - YELLOW (INSTRUMENT PANEL) 24 WAY 

CAV CIRCUIT FUNCTION 

1 

2 

3 D5520WT/OR CAN B BUS (+) 

4 05420WT CAN B BUS (-) 

5 

6 G10420VT/GY PASSENGER AIRBAG INDICATOR DRIVER 

7 Rl04 20LB/lG PASSENGER AIRBAG MUX SWITCH RETURN 

8 Rl06 20LG/LB PASSENGER AIRBAG MUX SWITCH SENSE 

9 R81 20lBIWT LEFT FRONT IMPACT SENSOR GROUND 

10 R7920lBIVT LEFT FRONT IMPACT SENSOR SIGNAL 

11 R82 20WT/LB RIGHT FRONT IMPACT SENSOR GROUND 

12 R80 20VT/LB RIGHT FRONT IMPACT SENSOR SIGNAL 

13 

14 

15 

16 

17 R43 20LG/BR DRIVER SQUIB 1 LINE 1 

18 R45 20LG/OR DRIVER SQUIB 1 LINE 2 

19 R4420LB/OR PASSENGER SQUIB 1 LINE 2 

20 R42 20LB/BR PASSENGER SQUIB 1 LINE 1 

21 R61 20LGNT DRIVER SQUIB 2 LINE 1 

22 R63 20LGIWT DRIVER SQUIB 2 LINE 2 

23 R6420LBIWT PASSENGER SQUIB 2 LINE 1 

24 R62 20LBIVT PASSENGER SQUIB 2 LINE 2 
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17 

32 

IE a; 

ti
,J IE a:--
.'::J fIJ ::E 

I 

IIODULE· 
OCCUPANT 
RESTRAINT 

COlnROLLER C2 

16 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

MODULE-OCCUPANT RESTRAINT CONTROLLER C2 YELLOW (BODY) 32 WAY 

CIRCUIT FUNCTION 

R2 20WT/LB (DR) RIGHT CURTAIN SQUIB 1 LINE 2 

R4 200R/LB (DR) RIGHT CURTAIN SQUIB 1 LINE 1 

R3 20LB/OR (DR) LEFT CURTAIN SQUIB 1 LINE 1 

R1 20LBIVVT (DR) LEFT CURTAIN SQUIB 1 LINE 2 

-

R53 20LG/yL DRIVER SEAT BELT TENS lONER LINE 2 

R5S 20LG/OG DRIVER SEAT BELT TENSIONER LINE 1 

R5S 20LB/OG PASSENGER SEAT BELT TENSIONER LINE 1 

R5420lB/YL PASSENGER SEAT BELT TENSIONER LINE 2 

Rt 20LBIVVT (DH/01) LEFT CURTAIN saUIB 1 LINE 2 

R3 20LB/OR (DH/01) LEFT CURTAIN SQUIB 1 LINE 1 

R4 20DR/LB (DH/01) RIGHT CURTAIN saUIB 1 LINE 1 

R2 20WT/LB (OH/01) RIGHT CURTAIN saUIB 1 LINE 2 

F201 20PKlOR FUSED IGNITION SWITCH OUTPUT (RUN-START) 

Fl00 20PK!VT FUSED IGNITION SWITCH OUTPUT (RUN) 

-
Z104 18BKlLG GROUND 

-

- -

- -

-

R261 20LB/TN (EXCEPT HEATED DRIVER SEAT POSITION SENSOR DATA 
SEATS) 

R263 20LB/GY (EXCEPT HEATED DRIVER SEAT POSITION SENSOR VOLTAGE 
SEATS) 

R14 20TN/LG (SAB) RIGHT SIDE IMPACT SENSOR 1 SIGNAL 

R16 20BRlLG (SAB) RIGHT SIDE IMPACT SENSOR 1 GROUND 

R15 20lGJBR (SAB) LEFT SIDE IMPACT SENSOR 1 GROUND 

R13 20LGITN (SAB) LEFT SIDE IMPACT SENSOR 1 SIGNAL 
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10 

38 

MODULE· 
PO. ERTRI. I 
COITROL Ct 

(DIESEL, 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

38 

MODULE-POWERTRAIN CONTROL C1 (DIESEL) - BLACK/BLACK (ENGINE) 38 WAY 

CIRCUIT FUNCTION 

-
« 

-
-

-
Fl 20PKIWT FUSED IGNITION SWITCH OUTPUT (RUN-START) 

Fl 20PKIWT FUSED IGNITION SWITCH OUTPUT (RUN-START) 

-
-
-
-
T160 20DGIWT SENSOR GROUND 

T520DGNl AUTOSTICK (ERS}-TOWIHAUL SIGNAL 

-
-

-
-
F85620YUPK 5 VOLT SUPPLY 

A91820RD FUSED B(+) 

T751 20Yl IGNITION START 

-
-
-
D6520WT/LG CAN C BUS (+) 

D6420WT/LB CAN C BUS (-) 

-
-
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_.oULE· 
.. ,0. ERTIIII 

COITROL Ct 
IGAII 

CAV 
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2 

3 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

MODULE-POWERTRAIN CONTROL C1 (GAS) - BLACK/BLACK (ENGINE) 38 WAY 

CIRCUIT FUNCTION 

K98 18DB/Vl (EXCEPT 3.7L) COIL CONTROL NO. 8 

- -
K97 18DBIVl (4.7L) COIL CONTROL NO. 7 

K97 l8BR (5.7L) COIL CONTROL NO.7 

K28 188R1LB (EXCEPT 3.7L) INJECTOR CONTROL NO. 8 

K26 188RNl (EXCEPT 3.7L) INJECTOR CONTROL NO. 7 

Z130 16BK/BR GROUND 

A918 16RD FUSED B(+) 

F202 20PKlGY FUSED IGNITION SWITCH OUTPUT (RUN-START) 

fl 20PKIWT FUSED IGNITION SWITCH OUTPUT (OFF-RUN-START) 

-

-

- -

-. 
Z131 16BKlDG GROUND 

2951 16BKlYL GROUND 

Sf) 16VT/GY OIL PRESSURE SIGNAL 

A804 l8RO/GY GEN SENSE 

-

-

F8"56 20VUPK 5 VOLT SUPPLY 

K452 20BRlLB (5.7L MDS) MDS SOL CONTROL NO. 4 

A918 16RD FUSED B(+) 

1751 ·20VL IGNITION START 

K141 20DBNL 02 1/2 SIGNAL 

K902 20BRIOG 02 RETURN (UPSTREAM) 

K243 20BR 02 2/2 SIGNAL 

06520WT/LG CAN C BUS (+) 

064 20WT/LB CAN C BUS (-) 

- -
K342 16BRIWT ASD CONTROL OUTPUT 
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.ODULE· 
POWERTAAIII 
COIITROL C2 

(GAS) 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

MODUlE-POWERTRAIN CONTROL C2 (GAS) BLACK/ORANGE (ENGINE) 38 WAY 

CIRCUIT FUNCTION 

K10 18DB/OR COil CONTROL NO.6 

1<16 18DB/Yl COIL CONTROL NO.5 

1<15 18DB/GY COIL CONTROL NO.4 

K58l8BRNT INJECTOR CONTROL NO.6 

K38188R/OR INJECTOR CONTROL NO.5 

K447 20TN/yL (3.7US.7L) ETC MOTOR (+) 

K1818DB/OR COIL CONTROL NO.3 

K35 20DBNT (S.7L MOS) EGR SOL CONTROL 

K17 1BDBJTN COIL CONTROL NO.2 

K19 18DB/DG COIL CONTROL NO. 1 

K14 188RJTN INJECTOR CONTROL NO. 4 

K13 18BRlLB INJECTOR CONTROL NO.3 

K12 18BR/DB INJECTOR CONTROL NO.2 

K11 18BR/YL INJECTOR CONTROL NO.1 

K922 20BRJDB TP SENSOR RETURN 

K453 20BRJDG (5.7l MDS) MOS SOL CONTROL NO.6 

K19920BANT 02 2/1 HEATER CONTROL 

K9920BR/LG 02 1/1 HEATER CONTROL SUPPLY 

K2018BR/GY GEN RELD CONTROL 

K220VT/OR EeT SIGNAL 

1<22 20BRlOR TP NO.1 SIGNAL 

K34 20DB/LG EGR SIGNAL 

1<1 20VT/BR MAP SIGNAL 

K942 20BRJLG KNOCK SENSOR NO. 1 RETURN 

K42 20DB/yL KNOCK SENSOR NO.1 SIGNAL 

-

K900 20DB/DG SENSOR GROUND 

K122 20BRlDG TP NO.2 SIGNAL 

F855 20PKlYL 5 VOLT SUPPLY 

K21 2QDB/LG IAT SIGNAL 

K41 20DB/LB 02 1/1 SIGNAL 

K904 20DB/DG 02 RETURN (DOWNSTREAM) 

K4320DB/LG 02 2/1 S1GNAL 

K4420DB/GY CMP S1GNAL 

K2420BRJLB CKP S1GNAL 

K24220BRmr KNOCK SENSOR NO. 2 SIGNAL 

K924 20WT/BR KNOCK SENSOR NO. 2 RETURN 

K448 20TN/OR ETC MOTOR (-) 
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MODULE. 
PO.IITRA.N 
CONTROL C3 

(QAt' 

MODUlE-PDWERTRAIN CONTROL C3 (GAS) - BLACK/NATURAL (HEADlAMP AND DASH) 38 WAY 

CAV CIRCUIT FUNCTION 

1 - -
2 -
3 K51 20BRIWT ASO CONTROL 

4 - -
5 V3S 20VT/OR (4.7L) SIC VENT SOL CONTROL 

5 K454 20BRlOR (S.7L MOS) MOS SOL CONTROL NO. 7 

6 K4S1 20BRIWT (5.7L MOS) MOS SOL CONTROL NO, 1 

7 V32 20VT/VL (4.7l) SPEED CONTROL SUPPLY 

8 

9 K299 20BRIWT 02 112 HEATER CONTROL SUPPLY 

10 K399 18BRlGY 02 2/2 HEATER CONTROL 

11 C1320LBJOR AlC CLUTCH CONTROL 

12 VaG 20VTIVL (4.7L) SIC VACUUM SOL CONTROL 

13 -
14 V32 20VTIVl (3.7US.7L) BRAKE SWITCH NO.2 SIGNAL 

15 V9a7 20VTIBR (3.7U5.7L) SIC SWITCH RETURN 

16 K167 20BRlVL (3.7U5.7L) APPS NO. 1 RETURN 

17 K400 20BRNT (3.7U5,7L) APPS NO.2 RETURN 

18 V38 20VT/OR (3.7US.7l) SIC SWITCH NO. 2 SIGNAL 

19 K342 16BRIWT ASO CONTROL OUTPUT 

20 K5220DB/WT EVAP PURGE SOL CONTROL 

21 T4120VUDB TRS T41 SIGNAL (PIN) 

22 G113 20VT (4.7US.7L EXCEPT SHIFT PTQ SENSE 
ON THE FLY) 

22 6113 18PKlVL (5.7L SHIFT ON THE PTa SENSE 
FLY) 

23 B29200GIWT BRAKE SWITCH NO.1 SIGNAL 

24 -

25 K23 20BRIWT (3.7U5.7L) APPS NO. 1 SIGNAL 

26 - -

27 T5 20DGlVl AUTQSTICK (ERS)-TQWIHAUl SIGNAL 

28 K342 16BRIWT . ASO CONTROL OUTPUT 

29 K7020DB/BR EVAP PURGE SOL SIGNAL 

30 K66 20DB/WT (5.7L HO) PIS SWITCH SIGNAL 

31 -

32 -
33 G24 20VT/BR (S.7L MDS) OIL TEMPERATURE SIGNAL 

34 V3720VT SIC SWITCH NO.1 SIGNAL 

35 K107 20VTIWT ESM SIGNAL 

36 K29 20WT/SR (3.7US.7l) APPS NO. 2 SIGNAL 

37 K31 20BR FUEL PUMP CONTROL 

38 T752 20DG/OR STARTER SOLENOID CONTROL 
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IIODULE· 
POWEATRAlIII 
CONTROL C4 

(DIESEL) 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

MODULE-POWERTRAIN CONTROL C4 (DIESEL) - BLACK/GREEN (ENGINE) 38 WAY 

CIRCUIT FUNCTION 

T160 20YUGY SENSOR GROUND 

T25920YUDG 4C CONTROL 

T140 20YUGY MS CONTROL 

T219 20YULG 2C CONTROL 

T5920YULB UD CONTROL 

T2020DG/BK UR CONTROL 

Tl18200G LP VFS CONTROL 

2133 1 BBK/LG GROUND 

2133 18BK/LG GROUND 

2133 18BK/LG GROUND 

Tl 20DG/LB TRS T1 SIGNAL 

T3 20DG/DB TRS 13 SIGNAL 

T6 20DG (EXCEPT ERS) TOWIHAUL OVERDRIVE OFF SWITCH SIGNAL 

T515 20YUDB TRANSMISSION CONTROL 

T16 16YUOR TRANSMISSION CONTROL OUTPUT 

T48 20BRIYL 4C PRESSURE SIGNAL 

T2920YUWT UD PRESSURE SIGNAL 

T9 20DGITN 00 PRESSURE SIGNAL 

T4 200G/LB TRS T2 SIGNAL 

T41 20YUDB TRS T41 SIGNAL (PIN) 

T1616YUOR TRANSMISSION CONTROL OUTPUT 

T50 20DG/PK UR PRESSURE SIGNAL 

T147 20DGIYL 2C PRESSURE SIGNAL 

T3820YUBR LINE PRESSURE SIGNAL 

T14 20DG/BR OUTPUT SPEED SIGNAL 

T5220DG/OR INPUT SPEED SIGNAL 

T1320DGNT SPEED SENSOR GROUND 

T54 20DG/OR TRANSMISSION TEMPERATURE SIGNAL 

T42 20DGIYL 
; 

TRS T42 SIGNAL 

T1616YUOR TRANSMISSION CONTROL OUTPUT 
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MODULE· 
PO.ERTRAIN 
COIiTAOL C4 

(GASI 

CAV 

1 

2 

2 

3 

4 

5 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 
30 

30 

31 

32 

33 

34 

35 

36 

37 

38 

MODULE-POWERTRAIN CONTROL C4 (GAS) - BLACK/GREEN (ENGINE) 38 WAY 

CIRCUIT FUNCTION 

T6020VUGY 00 SOLENOID CONTROL 

T259 20YUDG (RFE) 4C CONTROL 

T59 20YULB (RLE) UD CONTROL 

T140 20YUGV (RFE) MS CONTROL 

T219 20YLIlG (RFE) 2C CONTROL 

T19 18VUDB (RLE) 2/4 SOLENOID CONTROL 

-
T59 20YULB (RFE} UD CONTROL 

T20200G/WT UR CONTROL 

T118200G LP VFS CONTROL 

Z90818BK GROUND 

Z977 18BK GROUND 

Z904 laRK GROUND 

T1 20DG/LB TRS T1 SIGNAL 

T320DG/DB TRS T3 SIGNAL 

T6200G I TRANSMISSION CONTROL T51520YUDB 

T1616YUOR 

T48 20BRlYL (RFE) 4C PRESSURE SIGNAL 

T29 20YUWT (RFE) UD PRESSURE SIGNAL 

T9200GfTN 00 PRESSURE SIGNAL 

- -
- -

T 4 20DG/LB (RFE) TRS T2 SIGNAL 

T1616YUOR TRANSMISSION CONTROL OUTPUT 

T50200G/PK UR PRESSURE SIGNAL 

T147 200GJYL (RFE) 2C PRESSURE SIGNAL 

T47 18YUDG (RLE) 2/4 PRESSURE SIGNAL 

T3820YUBR LINE PRESSURE SIGNAL 

T1420DG/BR OUTPUT SPEED SIGNAL 

T52200G/OR INPUT SPEED SIGNAL 

T1320DGNT SPEED SENSOR GROUND 

T54 20DG/OR TRANSMISSION TEMPERATURE SIGNAL 

-

T42200GJYl TRS T 42 SIGNAL 

T1616VUOR TRANSMISSION CONTROL OUTPUT 



8W - 80 .. 94 ------- 8W-80 CONNECTOR PIN-OUTS ------- DR 

.DDULE· 
AE.DTE 

THROTTLE 
PROVlIIOIL 

,1.lL DIESEL, 

00000000 

.DDULE· 
SEIITRYIEY 

RE.OTE EIITRY 

~HITE 

~j, 
! ! 

.ODULE· 
8TEERII. 

CDIITRDL C1 

.ODULE· 
STEERIIiG 

COIITROL C2 
(PRE.IU., 

BLACK 

MODULE-REMOTE THROTTLE PROVISION (6.7l DIESEL) - (TRANSMISSION JUMPER) 10 WAY 

CAV CIRCUIT FUNCTION 

~ 1<854 1BVTIBR 5 VOLT SUPPLY 

K40018BRNT APPS NO. 2 RETURN 

K128 18DBltG REMOTE THROTTLE SIGNAL 

4 Ki 29 180B/OG REMOTE THROTTLE SWITCH SIGNAL 

5 K11 9 18LG/SK MAXIMUM OPERATING SPEED SWITCH SIGNAL 

6 KB10 18VT/DG ACCELERATOR INTERLOCK SWITCH SIGNAL 

7 F425 18PK REMOTE POWER TAKEOFF SWITCH RELAY SIGNAL 

8 V937 18VT/BR SIC SWITCH RETURN 

9 K425 180RlBR IN CAB POWER TAKEOFF SWITCH INPUT 

10 -

MOOULE-SENTRY KEY REMOTE ENTRYIWCM BLACK (INSTRUMENT PANEl) 8 WAY 

CAV CIRCUIT FUNCTION 

1 G20 20VT/BR' IGNITION SWITCH SENSE 

2 0508 20WT/GY COM-LIN TIRE PRESSURE MONITOR LAN 

3 F20 20PKIWT FUSED IGNITION SWITCH OUTPUT (RUN-START) 

4 Z109 20BKlGY GROUND 

5 A11418GY/RO FUSED B(+) 

6 05520WT/OR CAN B BUS (+) 

7 05420WT CAN B BUS (-} 

8 . 

MODUlE·STEERING CONTROL C1 - WHITE (INSTRUMENT PANEL) 6 WAY 

CAV CIRCUIT FUNCTION 

1 2909 20BK (PREMIUM) GROUND 

2 X20 20GYIWT (PREMIUM) RADIO CONTROL MUX 

3 V38 20VT/OR SIC SWITCH NO. 2 SIGNAL 

4 V3? 20VT SIC SWITCH NO. 1 SIGNAL 

5 V937 20VT/BR SIC SWITCH RETURN 

6 X320DGM HORN SWITCH SENSE 

MODULE-STEERING CONTROL C2 {PREMIUM} - BLACK (INSTRUMENT PANEL) 2 WAY 

CAV CIRCUIT FUNCTION 

1 G902 22WT/SA SWITCH MUX RETURN 

1 G902 22WT/BA SWITCH MUX RETURN 

2 X2022GYIWT RADIO CONTROL MUX 

2 X2022GYIWT RADIO CONTROL MUX 
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MODULE. 
ITEERII. 

CONTROL C3 

~YEllOW 

MODULE· 
ITEERII. 

COlnOLC4 

0000000 

14 00000 00 

MODULI· 
TOULLY 

INTE.RlTED 
POWER Ct 

CAV 

1 

2 

2 

3 

4 

CAV 

1 

2 

3 

4 

CAV 

1 

2 

2 

2. 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

MODULE-STEERING CONTROL C3 - (INSTRUMENT PANEL) 4 WAY 

CIRCUIT FUNCTION 

X320DGNT HORN SWITCH SENSE 

V937 22DB/DG (3.7US.7U6.7L) SIC SWITCH RETURN 

K900 22DB/DG (EXCEPT 3.7U5.7U SENSOR GROUND 
6.7L) 

V37 22VT SIC SWITCH NO. 1 SIGNAL 

V38 22VT/OR SIC SWITCH NO. 2 SIGNAL 

MODULE-STEERING CONTROL C4 • YELLOW (INSTRUMENT PANEL) 4 WAY 

CIRCUIT FUNCTION 

R61 20LGIVT DRIVER saUIB 2 LINE 1 

R6320LG/WT DRIVER saUIB 2 LINE 2 

R4320lG18R DRIVER saUIB 1 LINE 1 

R45 20LG/OR DRIVER saUIB 1 LINE 2 

MODULE-TOTALLY INTEGRATED POWER C1 - LT. GRAY (HEADLAMP AND DASH) 14 WAY 

CIRCUIT FUNCTION 

F1 20PK/WT' FUSED IGNITION SWITCH OUTPUT (OFF-RUN-START) 

T41 18YUDB (S.9l AfT) TRS T41 SIGNAL (PIN) 

T41 20YUDB (S.9L M/T/6.7L) TRS T41 SIGNAL (PIN) 

T752 20DGJOR (GAS) STARTER SOLENOID CONTROL 

K31 20BR FUEL PUMP CONTROL 

W720BRlGY WIPER PARK SWITCH SENSE 

G932 20VTJTN WASHER FLUID SWITCH RETURN 

Wl 20BRlTN WASHER FLUID SWITCH SENSE 

T515 20YUDB (EXCEPT Mrr DIESEL) TRANSMISSION CONTROL 

G70 20VT/LB (REMOTE STARn HOOD AJAR SWITCH SENSE 

-
-
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16 

22 

13 

MODULE· 
TOTALLY 

INTEGRATED 
POWER C10 

MODULE· 
TOTALLY 

INTEGRATED 
POWER C2 

17 

CAV 

1 

2 

3 

4 

5 

S 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

10 

11 

12 

13 

MODULE-TOTALLY INTEGRATED POWER Cl0 - LT. GRAY (HEADLAMP AND DASH) 22 WAY 

CIRCUIT FUNCTION 

K342 16BRIWT (EXCEPT DIESEL) ASD CONTROL OUTPUT 

A405 18RDIDB FUSED B(+) 

A941 l8RD FUSED B(+) 

-, 

Al04 20YURD (S.7l All) FUSED B(+) 

A310 lSRD/LB (EXCEPT BASE) FUSED B(+) 

C15 14DBIWT (EXCEPT BASE) REAR WINDOW DEFOGGER CONTROL OUTPUT 

F12 14PKlRD FUSED IGNITION SWITCH OUTPUT (RUN-START) 

T16 16YUOR (EXCEPT DIESEL MIT) TRANSMISSION CONTROL OUTPUT 

-

X22 18GY/LB HORN CONTROL OUTPUT 

W318BRIWT WIPER LOW SPEED CONTROL OUTPUT 

Z971 18BK GROUND 

C16 18DBlGY (EXCEPT BASE) HEATED MIRROR CONTROL OUTPUT 

A212 20RD/OR (5.9L DIESEL) FUSED B(+) 

-
A121 14RDIYL (POWER WAGON) FUSED B(+) 

A109 160RlRD FUEL PUMP CONTROL OUTPUT 

X2l,18GYIYL HORN CONTROL OUTPUT 

Z953 '20BK (POWER WAGON) GROUND 

T41 20YUDB· (POWER WAGON) TRS T41 SIGNAL (PIN) 

,A400 14TN/RD (TRAILER TOW) FUSED B(+) 

MODULE-TOTAllY INTEGRATED POWER C2 - BLACK (HEADLAMP AND DASH) 13 WAY 

CIRCUIT FUNCTION 

-

W10 20BR WASHER PUMP MOTOR CONTROL 

F20 20PKIWT IGNITION SWITCH OUTPUT (RUN-START) 

A72 20RO/OR (EXCEPT BASE 3.7U ADJUSTABLE PEDALS OUTPlJ.T 
4.7t), 

- -
- -

G304 20VTJDB (LD 4WO) FRONT AXLE LOCK CONTROL 

C13 20LB (6.lL) AlC CLUTCH CONTROL 

C13 20LBJOR (EXCEPT 6.7L) AlC CLUTCH CONTROL 

K51 20BR/WT (EXCEPT DIESEL) ASD CONTROL 

B20 20DG/OR BRAKE FLUID lEVEL SWITCH SENSE 

Zl17 20BKIWT GROUND 
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16 

22 

13 

MODULE· 
TOTALLY 

I.TEGRATED 
POWER C3 

DDDDDODDD 

MODULE· 
TOTALLY 

INTEGRATED 
POWER C4 

17 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

MODULE-TOTALLY INTEGRATED POWER C3 - BLACK (HEADLAMP AND DASH) 22 WAY 

CIRCUIT fUNCTION 

A209 lORD (DIESEL) fUSED B(+) 

-
F984 18PKNL FUSED IGNITION SWITCH OUTPUT (RUN-ACC) 

f983 20PK/YL fUSED IGNITION SWITCH OUTPUT (RUN-ACe) 

A205 l8RD/OR FUSED B(+) 

A944 20RD fUSED B(+) 

A116 16YURD (EXCEPT BASE 3.7LJ fUSED 8(+) 
4.7L) 

A118 l8RD/OR (6.7L DIESEL) FUSED B(+) 

-

A918 20RD (6.7L AfT) FUSED B(+) 

A918 16RD (GAS) fUSED 8(+) 

F921 20PK/LB FUSED IGNITION SWITCH OUTPUT (RUN) 

f504 20GY/PK FUSED IGNITION SWITCH OUTPUT (RUN) 

F202 20PK/GY FUSED IGNITION SWITCH OUTPUT (RUN-START) 

A930 16RD (EXCEPT BASE 3.7U4.7l) FUSED B(+) 

F942 10PKlLG FUSED IGNITION SWITCH OUTPUT (RUN-START) 

L673 18Yl (TRAILER TOW) TRAILER TOW LEFT TURN RELAY OUTPUT 

l674 18LG (TRAILER TOW) TRAILER TOW RIGHT TURN RELAY OUTPUT 

F960 20PK/LG FUSED IGNITION SWITCH OUTPUT (RUN-START) 

F21 20PKlDG FUSED IGNITION SWITCH OUTPUT (RUN-START) 

F12 14PKlRD FUSED IGNITION SWITCH OUTPUT (RUN-START) 

MODULE-TOTALLY INTEGRATED POWER C4 - LT. GRAY (HEADLAMP AND DASH) 13 WAY 

CIRCUIT FUNCTION 

Z118 16BKNL GROUND 

Tl02 16YL (ETC) SHIFT MOTOR CONTROL A 

Tl01 160G (ETC) SHIfT MOTOR CONTROL B 

T300 20YLJGY (ETC) T-CASE MOTOR BRAKE SIGNAL 

T1 03 20YLJOR (ETC) 5 VOLT SUPPLY 

020; 20WT/OG (4WD) MODE SENSOR A 

G180 20VTIYL (4WD) SENSOR RETURN 

A880 200BlRD (LO 4WD) FUSED 8(+) 

G303 20VT/DG (LO 4WD) FRONT AXLE LOCK SIGNAL 
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10 

MODULE· 
TOTALLY 

INTEGRATED 
POWER C5 

BLACK 

00000000 

16 CJ CJ CJ CJ CJ CJ 0 CJ 

MODULE. 
TOTALLY 

INTEGRATED 
POWER C8 

0000000 

14 0 DOD DO~ 

MODULE. 
TOTALLY 

INTEGRATED 
POWER C7 

MODULE-TOTALLY INTEGRATED POWER C5 - BLACK (HEADLAMP AND DASH) 10 WAY 

CAV CIRCUIT FUNCTION 

1 L61 20WT/LG LEFT FRONT TURN LAMP DRIVER 

2 L60 20WT/TN RIGHT FRONT TURN LAMP DRIVER 

3 L34 20WT/GY RIGHT HIGH BEAM DRIVER 

4 L4320WT/DB LEFT LOW BEAM DRIVER 

5 T340 20DGNT (FULL TIME ETC) INPUT SPEED SENSOR 2 (NS) SIGNAL 

-
7 

8 G31 20VT/LG AAT SIGNAL 

9 8930 20VT /TN AAT RETURN 

10 T71 20YL/OR (FULL TIME ETC) INPUT SPEED SENSOR 2 (N3) RETURN 

MODULE-TOTALLY INTEGRATED POWER C6 - BROWN (HEADLAMP AND DASH) 16 WAY 

CD CIRCUIT FUNCTION 

CAN C BUS (+) 

2 D5220WT/LB DIAGNOSTIC CAN C (+) 

3 D55 20WT/OR CAN B BUS (+) 

4 L63 20WT/OG LEFT REAR TURN LAMP DRIVER 

5 

6 L6220WTNL RIGHT REAR TURN LAMP DRIVER 

7 L5020WT/TN BRAKE LAMP SWITCH OUTPUT 

8 -
9 D6420WT/LB CAN C BUS (-) 

10 051 20WT/BR DIAGNOSTIC CAN C H 
11 05420WT CAN B BUS (-) 

12 - -

13 -

14 -
15 T70 20YL (FULL TIME ETC) INPUT SPEED SENSOR 1 (N2) SIGNAL 

16 T341 20DG/VT (FULL TIME ETC) INPUT SPEED SENSOR 1 (N2) RETURN 

MODULE-TOTALLY INTEGRATED POWER C7 BLUE (HEADlAMP AND DASH) 14 WAY 

CAV CIRCUIT FUNCTION 

1 -
2 

3 L44 20WT/TN RIGHT LOW BEAM DRIVER 

4 L33 20WTJLG LEFT HIGH BEAM DRIVER 

5 

6 -

7 GB18 20LB/OR AlC PRESSURE 5 VOLT SUPPLY 

8 L10 20WT/GY (EXCEPT 5.9L16.7L AlTI FUSED IGNITION SWITCH OUTPUT (RUN) 
5.7L MDS)) 

9 - -

10 -

11 - -

12 C1820LB/BR AlC PRESSURE SIGNAL 

13 C918 20BK/LB AlC PRESSURE GROUND 

14 T751 20YL (GAS/B.7l A/T) IGNITION START 
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12 

IIODULE. 
TOTALLY 

II TEGRATE D 
POWER· 
EYELET 
IDIIIELI 

IIODULE· 
TOTALLY 

IIiTEIRATED 
POWER C8 

IIODULE· 
TOTALLY 

IITEIRATED 
POWER Ct 

MODULE-TOTALLY INTEGRATED POWER C8 - LT. GRAY (HEADLAMP AND DASH) 12 WAY 

CAV CIRCUIT FUNCTION 

1 A916 l6RD (6.7L AfT) FUSED B(+) 

1 - (EXCEPT 6.lL AfT) -
2 A91920RD FUSED B(+) 

3 A106 20LBIRb FUSED S(+) 

4 F201 20PKlOR FUSED IGNITION SWITCH OUTPUT (RUN-START) 

5 FlOO 20PK/VT FUSED IGNITION SWITCH OUTPUT (RUN) 

6 Al00 14RDNT (TRAILER TOW/SHIFT fUSED B(+) 
ON THE FLY) 

7 A2l0 120R/RD (EXCEPT BASE) FUSED B(+) 

8 A940 l8RD (EXCEPT BASE) FUSED B(+) 

9 A103 l8GY/RD FUSED B(+) 

10 L89 18WT/YL (EXCEPT BASE) FOG LAMP CONTROL OUTPUT 

11 L1 18WT/LG BACKUP LAMP FEED 

12 A96l 14RD (DIESEL) FUEL HEATER CONTROL OUTPUT 

12 C123 12LB!WT (GAS) CONDENSER FAN CONTROL OUTPUT 

MODULE-TOTAllY INTEGRATED POWER C9 • BLACK (HEADLAMP AND DASH) 12 WAY 

CAV CIRCUIT FUNCTION 

1 Al11 l6DG/RD FUSED B(+} -

2 T75014YUGY STARTER MOTOR CONTROL OUTPUT 

3 C320DB/Yl AlC CLUTCH CONTROL OUTPUT 

4 W416BR/OR WIPER MOTOR HIGH SPEED FEED 

5 All4 18GY/RD FUSED B(+} 

6 F30 lOPK/Yl (EXCEPT BASE) FUSED IGNITION SWITCH OUTPUT (RUN-ACC) 

7 

8 l7 20WT/yL FUSED PARK LAMP FEED 

9 L678 l8BR FUSED PARK LAMP FEED 

10 l7020WTfGY FUSED PARK LAMP FEED 

11 - -

12 A1D7 12TNlRD (EXCEPT RWAl) FUSED B(+) 

MODULE-TOTALLY INTEGRATED POWER-EYELET (DIESEL) - (BATIERY) 1 WAY 

! C~V i CIRCUIT I "FUNCTION 

~ 6RD B(+) 
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13 

17 

000000 

000000 

11 

MODULE· 
TRANSMISSION 

CONTROL C1 
(Re) 

10DULE. 
TRAN 611SSION 

CONTROL C2 
(RCI 

24 

MODULE-TRANSMISSION CONTROL C1 (RC) - (HEADlAMP AND DASH) 17 WAY 

CAV CIRCUIT FUNCTiON 

1 T52 20DG/OR INPUT SPEED SIGNAL 

2 

3 K427 180R/LG POWER TAKEOFF RELAY ENABLE 

4 

5 T803 20DG/BR PRESSURE SIGN~L 4 

6 T800 20DG/BR PRESSURE SIGNAL 1 

7 

8 

9 

10 

11 T804 20YUDB PRESSURE SIGNAL 5 

12 T802 20DG/PK PRESSURE SIGNAL :3 

13 

14 

i5 -

16 T805 20DG/OR PRESSURE SIGNAL 6 

17 T801 20DG/RD PRESSURE SIGNAL 2 

MODULE-TRANSMISSION CONTROL C2 (RC) - (HEADLAMP AND DASH) 24 WAY 

CAV CIRCUIT FUNCTION 

1 T72 20YUDB 8 VOLT SUPPLY 

2 T1420DG/BR OUTPUT SPEED SIGNAL 

3 F916 16YUOR (6.7L) TRANSMISSION RELAY OUTPUT 

:3 T16 16YUOR (EXCEPT 6.7l) TRANSMISSION CONTROL OUTPUT 

4 F916 16YUOR (6.7L) TRANSMISSION RELAY OUTPUT 

4 T16 16YUOR (EXCEPT 6.7l) TRANSMISSION CONTROL OUTPUT 

5 

6 

~ A104 20YURD FUSED B(+) 

Z133 18BKlLG GROUND 

9 . 

10 

11 

12 

13 

14 T6 200G TOW/HAUL OVERDRIVE OFF SWITCH SIGNAL 

15 T5420DG/OR TRANSMISSION TEMPERATURE SIGNAL 

16 T81920YLM Tce TEMPERATURE SIGNAL 

17 Z133 18BKlLG GROUND 
18 - -
19 T811 20DG/LB SHIFT 4 CONTROL 

20 D65 20WT/LG CAN C BUS (+) 

~~64 20M/LB 
CAN C BUS H 
-

24 -
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22 

DO 0000000 9 

000000000000 

IIODULE· 
TRAN SIlISSION 

CONTROL C3 
IRC) 

IIOTOR· 
ADJUSTABLE 

PEDALS 
IEiCEPT BASE) 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

CAV 

1 

2 

MODULE-TRANSMISSION CONTROL C3 (RC) - (HEADLAMP AND DASH) 31 WAY 

CIRCUIT FUNCTION 

T808 20DG/GV SHIFT 1 CONTROL 

T810 20DG/DB SHIFT 3 CONTROL 

T81720VUBR LINEAR 3 CONTROL 

T812 20DGITN LINEAR 1 GROUND 

T813 20DG/LG LINEAR 1 CONTROL 

T81520VURO LINEAR 2 CONTROL 

T814 20VUBR LINEAR 2 GROUND 

T80620DGNT PRESSURE SIGNAL 7 

T816 20VUPK LINEAR 3 GROUND 

T828 20DG/DB TRS 1 SIGNAL 

T42 20DG/Vl TRS T42 SIGNAL 

T3 20DG/DB TAS T3 SIGNAL 

T827 20DG/LB TRS DRIVE SIGNAL 

T82420YUDB TRS PARK SIGNAL 

T826 20DG/OB TRS REVERSE SIGNAL 

T809 20DG/VL SHIFT 2 CONTROL 

T807 20DG/WT PRESSURE SIGNAL 8 

T82020YUWT TEMPERATURE SENSOR GROUND 

T825 20DG/vL TAS NEUTRAL SIGNAL 

T821 20YUGV LINEAR 4 CONTROL 

T818 20YUOR LINEAR 4 GROUND 

MOTOR-ADJUSTABLE PEDALS (EXCEPT BASE) - IT. GRAY (INSTRUMENT PANEL) 2 WAY 

CIRCUIT FUNCTION 

P206 18LG/LB ADJUSTABLE PEDALS MOTOR REVERSE 

P20S 18LGIWT ADJUSTABLE PEDALS MOTOR FORWARD 
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~BlACK 

2I®l 
IIOTOR· 
BLOWER 

10TOR· 
COIDEISER FA. 

IGAII 

10TOR·IAC 
14.7L) 

10TOR· 
POWER 
SUDING 

BLACK 

BACKUTE 
(QUAD CAB, 

EXCEPT IllE) 

IIOTOR· 
SEAT 

ADJUSTER· 
DRIVER 

HORIZONTAL 
(HD) 

CAV 

1 

2 

CAV 

A 

A 

B 

B 

CAV 

1 

2 

CAV 

1 

2 

CAV 

1 

2 

MOTOR-BLOWER· BLACK (INSTRUMENT PANEL) 2 WAY 

CIRCUIT FUNCTION 

C70 10DBIYL BLOWER MOTOR HIGH DRIVER 

F942 10PKlLG FUSED IGNITION SWITCH OUTPUT (RUN-START) 

MOTOR-CONDENSER FAN (GAS) - BLACK (HEADLAMP AND DASH) 2 WAY 

CIRCUIT FUNCTION 

Z823 14BKlDG (3.7U4.7l) GROUND 

Z823 12BKlDG (5.7L) GROUND 

C123 14LBJWT (3.7U4.7l) CONDENSER FAN CONTROL OUTPUT 

C123 12LBJWT (S.7L) CONDENSER FAN CONTROL OUTPUT 

MOTOR-lAC (4.7L) - BLACK (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

K961 20BRNT lAC SIGNAL 

K61 20VT/GY lAC CONTROL 

MOTOR-POWER SLIDING BACKLITE (QUAD CAB/EXCEPT BASE) - (BODY) 2 WAY 

CIRCUIT FUNCTION 

Q950 120RllG POWER BACKLITE OPEN (+) 

0951 120RNT POWER BACKLITE OPEN (-) 

MOTOR-SEAT ADJUSTER-DRIVER HORIZONTAL (HD) - (FRONT SEAT) 2 WAY 

CIRCUIT FUNCTION 

P17 12LG/DG DRIVER SEAT HORIZONTAL REARWARD DRIVER 

P15 12LG/BR DRIVER SEAT HORIZONTAL FORWARD DRIVER 
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c::::J 0 0 0 c::::J 

10TOR· 
SEAT 

ADJUSTER· 
DRIVER 

HORIZONTAL 
(LD) 

10TOR· 
SEAT 

ADJUSTER· 
FROIIT DRIVER 

VERTICAL 
IHDI 

BLACK 

c::::J 0 0 0 c::::J 

10TOR· 
SEAT 

AD.-USUR· 
FROIT DRIVER 

VERTICAL 
ILD) 

10TOR· 
SEAT ADJUSTER· 

FROIfT 
PASSEIGER VERTICAL 

CAV 

1 

2 

3 

4 

5 

CAV 

1 

2 

CAV 

1 

2 

3 

4 

5 

CAV 

1 

2 

MOTOR-SEAT ADJUSTER-DRIVER HORIZONTAL (LO) - BLACK (FRONT SEAT) 5 WAY 

CIRCUIT FUNCTION 

P15 12LGIWT DRIVER SEAT HORIZONTAL FORWARD DRIVER 

- -

-
PH 12LG/DG DRIVER SEAT HORIZONTAL REARWARD DRIVER 

MOTOR-SEAT ADJUSTER-fRONT DRIVER VERTICAL (HO) - (FRONT SEAT) 2 WAY 

CIRCUIT FUNCTION 

P19 12LG/LB DRIVER SEAT FRONT UP DRIVER 

P21 12lGITN DRIVER SEAT FRONT DOWN DRIVER 

MOTOR-SEAT ADJUSTER-FRONT DRIVER VERTICAL (LD) - BLACK (FRONT SEAT) 5 WAY 

CIRCUIT FUNCTION 

P21 12lGITN DRIVER SEAT FRONT DOWN DRIVER 

- -
- -
-
P1912LG/LB DRIVER SEAT FRONT UP DRIVER 

MOTOR-SEAT ADJUSTER-FRONT PASSENGER VERTICAL - (FRONT SEAT) 2 WAY 

CIRCUIT FUNCTION 

P18 12LG/OR PASSENGER SEAT FRONT DOWN DRIVER 

P20 12LG/LB PASSENGER SEAT FRONT UP DRIVER 
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1I0TOR· 
SEAT AD.-USTEA· 

PASSEIGER 
HORIZOlTAL 

1I0TOR· 
SEAl 

AD.-USTER· 
REAR DRIVER 

VERTICAL 
(HD) 

c::::J 0 0 0 c::::J 

1I010R· 
SElT 

AD.lUSTER· 
REAR 

DRIVER 
VERTICAL 

(LD) 

Q=Q·r ~;1 
:LruLJ 

.010A· 
SEAT AD.lUSTER· 
REAR PASSENGER 

VERTICAL 

CAV 

1 

2 

CAV 

1 

2 

CAV 

1 

2 

3 

4 

5 

CAV 

1 

2 

MOTOR-SEAT ADJUSTER-PASSENGER HORIZONTAL - (FRONT SEAT) 2 WAY 

CIRCUIT FUNCTION 

P16 12LG/BR PASSENGER SEAT HORIZONTAL REARWARD DRIVER 

P14 12LGJOR PASSENGER SEAT HORIZONTAL FORWARD DRIVER 

MOTOR-SEAT ADJUSTER-REAR DRIVER VERTICAL (HD) - (FRONT SEAT) 2 WAY 

CIRCUIT FUNCTION 

Pll 12LGIYL DRIVER SEAT REAR UP DRIVER 

P13 12LGJOR DRIVER SEAT REAR DOWN DRIVER 

MOTOR-SEAT ADJUSTER-REAR DRIVER VERTICAL (LD) - BLACK (FRONT SEAT) 5 WAY 

CIRCUIT FUNCTION 

P11 12LGJYL DRIVER SEAT REAR UP DRIVER 

P13 l2LG/OR DRIVER SEAT REAR DOWN DRIVER 

MOTOR-SEAT ADJUSTER-REAR PASSENGER VERTICAL - (fRONT SEAT) 2 WAY 

CIRCUIT FUNCTION 

Pl0 12LG/TN PASSENGER SEAT REAR DOWN DRIVER 

P12 12LGJYL PASSENGER SEAT REAR UP DRIVER 
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B 

6 

B 

MOTOR· 
WIIDO.

DRIVER 

MOTOR· 
WIIDOW· 

LEFT REAR 

MOTOR· 
w.now· 

PASSENIER 

.OTOR· 
WIIDOW· 

RIG"T REAR 

A 

A 

A 

BLACK 

.OTOR
WIPER. 
FROIIT 

A 

CAV 

A 

B 

CAV 

A 

B 

CAV 

A 

B 

CAV 

A 

B 

CAV 

A 

A 

B 

C 

C 

D 

MOTOR-WINDOW-DRIVER - BLACK (FRONT ODOR) 2 WAY 

CIRCUIT FUNCTION 

021 140RIWT DRIVER WINDOW DRIVER DOWN 

011 140RlLG DRIVER WINDOW DRIVER UP 

MOTOR-WINDOW-LEFT REAR - BLACK (REAR DOOR) 2 WAY 

' CIRCUIT FUNCTION 

0211 14TN/lB DRIVER REAR WINDOW DRIVER (DOWN) 

0111 14TNIYL DRIVER REAR WINDOW DRIVER (UP) 

MOTOR-WINDOW-PASSENGER - BLACK (FRONT ODOR) 2 WAY 

CIRCUIT FUNCTION 

Q22120RNT PASSENGER WINDOW DRIVER DOWN 

' Q12120R/BR PASSENGER WINDOW DRIVER UP 

MOTOR-WINDOW-RIGHT REAR - BLACK (REAR DOOR) 2 WAY 

CIRCUIT FUNCTION 

021214TN/LB PASSENGER REAR WINDOW DRIVER (DOWN) 

0112 14TNIY1 - PASSENGER REAR WINDOW DRIVER (UP) 

MOTOR-WI PER-FRONT (HEAD LAMP AND DASH) 4 WAY 

CIRCUIT fUNCTION 

W4 12BR/OR (A/T) WIPER MOTOR HIGH SPEED FEED 

W4 16BRlOR (MIT) WIPER MOTOR HIGH SPEED FEED 

W318BRIWT WIPER lOW SPEED CONTROL OUTPUT 

Z103 12BKIWT (A/T) GROUND 

Z103 16BKIWT (MIT) GROUND 

W720BRlGY WIPER PARK SWITCH SENSE 
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MOTORI 
MODUlE
SUNROOF 

POAT· 
DIAGIOSTIC 

(1.7L) 

PORT· 
UPFITTERS 

10 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CAV 

A 

B 

C 

CAV 

1 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

MOTOR/MODULE-SUNROOF - LT. GRAY (HEADLINER) 10 WAY 

CIRCUIT FUNCTION 

-
Q4200RIVL SUNROOf VENT SWITCH SENSE 

03 200RITN SUNROOf OPEN SWITCH SENSE 

05420WT CAN B BUS (-) 

05520WT/OR CAN B BUS (+) 

Z964 14BK GROUND 

as 200R/LB SUNROOF CLOSE SWITCH SENSE 

A310 14RD/lB fUSED B(+) 

-
06200RllG SUNROOF SWITCH SUPPLY 

PORT-DIAGNOSTIC (6.7L) - (ENGINE JUMPER) 3 WAY 

CIRCUIT FUNCTION 

0132 18WT DIAGNOSTIC PORT LOW DATA LINK 

0133 18WT/OR DIAGNOSTIC PORT HIGH DATA LINK 

PORT-UPFITTERS - (CHASSIS JUMPER) 10 WAY 

CIRCUIT fUNCTION 

G 113 1 BPKlVL (S.7L GAS) PTa SENSE 

F923 16PKlVL (6.7L DIESEL AfT) RUN RELAY OUTPUT 

K425 16PKlVL (S.7L DIESEL MIT) IN CAB POWER TAKEOFF SWITCH INPUT 

V937 18VT/BR (S.7L DIESEL MIT) SIC SWITCH RETURN 

6425 1BVTIVL POWER TAKEOFF SYSTEM STATUS BULB 

F922 16PKlRD FUSED IGNITION SWITCH OUTPUT (RUN) 

A42314PK FUSED 8(+) 

A42314PK FUSED B(+) 

A422 14RD FUSED B(+) 

A42214RD FUSED B(+) 

A42614VT FUSED B(+) 
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10 

c::::::J c::::J c::::::J c::::::I 1::::::1 

c::::Jc::::J=== 

PORT· 
UPFITTEAS 

O
GRAV 

o 0] 1 

= 

POWER 
OUTLET 

POWER 
OUTLET. 

CONSOLE 

POWER 
OUTLET· 

IISTRUMENT 
PAIEL 

CAV 

]' 
1 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CAV 

1 

2 

3 

CAV 

1 

1 

2 

3 

CAV 

1 

2 

3 

PORT-UPFITTERS - (HEAD LAMP AND DASH) 10 WAY 

CIRCUIT FUNCTION 

G113 18PKlYL (5.7L) PTO SENSE 

F923 16PKlYL (6.7UAT) -RUN RELAY OUTPUT 

K425 16PKlYL (6.7UMT) IN CAB POWER TAKEOFF SWITCH INPUT 

V937 18VT/BR SIC SWITCH RETURN 

G42518VTNL POWER TAKEOFF SYSTEM STATUS BULB 

F922 16PKlRD FUSED IGNITION SWITCH OUTPUT (RUN) 

A423 14PK FUSED B(+) 

A423 14PK FUSED B(+) 

A422 14RD FUSED B(+) 

A422 14RD FUSED B(+) 

A426 14VT FUSED B(+) 

- -

POWER OUTLET - GRAY (INSTRUMENT PANEL) 3 WAY 

CIRCUIT FUNCTION 

A205 l8RD/OR FUSED B(+) 

Z737 l88K/LB GROUND 

POWER OUTLET-CONSOLE - GRAY (CONSOLE) 3 WAY 

CIRCUIT FUNCTION 

M05 l8BR (BENCH) FUSED B(+) 

A405 l8RD/DB (UPPER CONSOLE) FUSED B(+) 

-
Z939l8BK GROUND 

POWER OUTLET-INSTRUMENT PANEL - (CONSOLE) 3 WAY 

CIRCUIT FUNCTION 

F984 16PKlYL (LOWER BUCKET) FUSED IGNITION SWITCH OUTPUT (RUN-ACC) 

-

Z939 l8BK GROUND 
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12 

PUlp· 
WASHER· 

WINDSHIELD 

RADIO 01 

CAV 

1 

2 

CAV 

1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

18 

19 

19 

20 

20 

21 

21 

22 

PUMP-WASHER-WINDSHIELD - BLACK (HEADLAMP AND DASH) 2 WAY 

CIRCUIT FUNCTION 

Z94520BK GROUND 

Wi020BR WASHER PUMP MOTOR CONTROL 

RADIO Cl - BLACK (INSTRUMENT PANEL) 22 WAY 

CIRCUIT FUNCTION 

A114l8GY/RD FUSED B(+) 

-
-

X716 20GY/TN (HANDS FREE) LEFT AUDIO OUTPUT 

D5520WT/OR CAN B BUS (+) 

D5420WT CAN B BUS (-) 

X154 18GY/YL (EXCEPT INFINITY) RIGHT FRONT DOOR SPEAKER (+) 

X156 laGY/LB (EXCEPT INFINITY) RIGHT FRONT DOOR SPEAKER (-) 

X155 laDG/LB (EXCEPT INFINITY) LEFT FRONT DOOR SPEAKER (-) 

X153 18DG/yl (EXCEPT INFINITY) LEFT FRONT DOOR SPEAKER (+) 

Z514 18BK/LG GROUND 

A114 18GY/RD FUSED B(+) 

-
-

X776 20TN/GY (HANDS FREE) RIGHT AUDIO OUTPUT 

X795 20DG (HANDS FREE) COMMON AUDIO OUTPUT 

X205 18GYJLG (BASE) LEFT REAR SPEAKER (+) 

X51 20DG/DB (PREMIUM) LEFT REAR SPEAKER (+l 

X295 l8GY/DG (BASE) LEFT REAR SPEAKER (-) 

X57 20DG/OR (PREMIUM) LEFT REAR SPEAKER (-) 

X296 laDG/GY (BASE) RIGHT REAR SPEAKER H 
X58 20GY/OR (PREMIUM) RIGHT REAR SPEAKER (-) 

X206 18DGJLG (BASE) RIGHT REAR SPEAKER (+) 

X52 20GY/DB (PREMIUM) RIGHT REAR SPEAKER (+) 

Z515 18BK GROUND 



DR ------- 8W·80 CONNECTOR PIN .. OUTS ------- 8W .. 80 .. 109 

RADIO C2 

12 D:::J D D -:::J c 

RECEIVER· 
SATELLITE 
(SLT+/SRT, 

REUY· 
SIARl 
POWER 

(1.1L DIESELI 

·CAV 

1 

2 

3 

4 

5 

6 

7 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

CAV 

1 

2 

3 

4 

5 

RADIO C2 - GRAY (INSTRUMENT PANEL) 10 WAY 

CIRCUIT FUNCTION 

Xi6 20DGJYl AUDIO SIGNAL RIGHT (+) 

X91720DG AUDIO SIGNAL COMMON 

-
X5i0 18DGILB (PREMIUM) RIGHT AUDIO AUX 

X9i6 20GY/OR (PREMIUM) SOARS AUDIO RETURN 

X1720D6/oR AUDIO SIGNAL lEFT (+) 

X9i0 18GYlDG (PREMIUM) AUX AUDIO RETURN 

XS11 18GY/lG (PREMIUM) LEFT AUDIO AUX 

X521 i8GY/lB (PREMIUM) LEFT AUDIO AUX 

X522 18GY/DB (PREMIUM) RIGHT AUDIO AUX 

RECEIVER-SATELLITE (SLT) - BLACK (INSTRUMENT PANEL) 12 WAY 

CIRCUIT FUNCTION 

X1720DG/OR AUDIO SIGNAL LEFT (+) 

Z960 18BK GROUND 

A114 18GY/RD FUSED B(+) 

X16 20DGJYL AUDIO SIGNAL RIGHT (+) 

X917200G AUDIO SIGNAL COMMON 

-
D5520WT/oR CAN B BUS (+) 

05420WT CAN B BUS (-) 

RELAY-SMART POWER (6.7L DIESEL) - (HEADLAMP AND DASH) 5 WAY 

CIRCUIT FUNCTION 

A118 18RD/OR fUSED B{+) 

A1ia 18RD/OR FUSED B(+) 
. 
F348 16PKlOR SMART POWER RELAY FEED 

K34818BR SMART POWER RELAV RETURN 
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RELlY· 
TRAILER TOW 

DAIPlla 

RELlY· 
TRAI'IIS'IOI 

1111.1, 

REIISTOR· 
ILOWER 
10TOR 

BLACK 

IElT IELT· 
TE.SIOI 

REDUCER· 
DRIVER 

11T1ID1RD C11, 

CAV 

1 

2 

3 

4 

5 

CAV 

1 

2 

3 

4 

CAV 

1 

2 

3 

4 

CAV 

1 

2 

RELAY-TRAILER TOW DAMPING - (HEADLAMP AND DASH SIDE) 5 WAY 

CIRCUIT FUNCTION 

Al0S l8GY/RO FUSED B(+) 

8401 20DGIBR TRAILER TOW DAMPING RELAY CONTROL 

-
L5018WTlfN BRAKE LAMP SWITCH OUTPUT 

F960 20PKllG FUSED IGNITION SWITCH OUTPUT (RUN-START) 

RELAY-TRANSMISSION - (HEAD LAMP AND DASH SIDE) 4 WAY 

CIRCUIT FUNCTION 

A916 l6AD FUSED B(+) 

T16 16VL TRANSMISSION CONTROL OUTPUT 

F91616YUOR TRANSMISSION RELAY OUTPUT 

Z420 l8BK GROUND 

RESISTOR-BLOWER MOTOR • BLACK (HVAC) 4 WAY 

CIRCUIT FUNCTION 

C7216DB/OR BLOWER MOTOR M1 DRIVER 

C7012DB/YL BLOWER MOTOR HIGH DRIVER 

e71 16DB/8R BLOWER MOTOR LOW DRIVER 

e7314DBNT BLOWER MOTOR M2 DRIVER 

SEAT BElT·TENSION REDUCER-DRIVER (STANDARD CAB) - (BODY) 2 WAY 

CIRCUIT FUNCTION 

f983 20PKlYL FUSED IGNITION SWITCH OUTPUT (RUN-ACe) 

R5720LG/GY DRIVER SEAT BELT SWITCH SENSE 
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lEAT IELT· 
TE.IIOIER· 

DRIVER 

SEAT IELT· 
TE.IIOIER· 
PASSEIIGER 

BLACK 

BLACK 

IEI.OR· 
ACCELERAtOR 

PEDAL 
POSITIOI 

IEISOR· 
A.IIEI' AIR 

TE.PERATURE 

CAV 

1 

2 

CAV 

1 

2 

CAV 

1 

1 

1 

2 

3 

3 

4 

5 

6 

6 

CAV 

1 

2 

SEAT BELT-TENSIONER-DRIVER - BLACK (BODY) 2 WAY 

CIRCUIT FUNCTION 

R5520LGlDG DRIVER SEAT BELT TENSIONER LINE 1 

R5320LGNL DRIVER SEAT BELT TENSIONER LINE 2 

SEAT BELT-TENSIONER-PASSENGER - BLACK (BODY) 2 WAY 

CIRCUIT FUNCTION 

R5620LB/DG PASSENGER SEAT BELT TENSIONER LINE 1 

R54 20LB/YL PASSENGER SEAT BELT TENSIONER LINE 2 

SENSOR-ACCELERATOR PEDAL POSITION - BLACK (HEADLAMP AND DASH) 6 WAY 

CIRCUIT FUNCTION 

F855 20PKlYL (3.7U5.7L) 5 VOLT SUPPLY 

K852 20BR/lB (6.7L) 5 VOLT SUPPLY 

K852 20BRNT (DIESEL) 5 VOLT SUPPLY 

K23 20BRIWT APPS NO.1 SIGNAL 

K16720BRNL APPS NO. 1 RETURN 

K167 20BR/DG (S.7l) APPS NO. 1 RETURN 

K40020BRNT APPS NO. 2 RETURN 

K2920wr/BR APPS NO.2 SIGNAL 

F856 20YUPK (3.7US.7L) 5 VOLT SUPPLY 

K854 20VT/BR (DIESEL) 5 VOLT SUPPLY 

SENSOR-AMBIENT AIR TEMPERATURE - BLACK (HEADLAMP AND DASH) 2 WAY 

CIRCUIT FUNCTION 

G31 20VTJlG AAT SIGNAL 

G930 20VTJTN AAT RETURN 
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SElSOR· 
lATTER' 

TEIPERATURE 
"IEIELI 

IEIIOA· 
IRIIE 
FLUID 
LEVEL 

IE'80R
CIIIHln 
POSITIOI 
(DIEIIL, 

8EI.OR
Cl18HAn 
POSITIOI 

(GA8) 

BLACK 

CAV 

1 

2 

CAV 

1 

2 

CAV 

1 

2 

2 

3 

CAV 
1 

2 

3 

SENSOR-BATTERY TEMPERATURE (DIESEL) - BLACK (HEADLAMP AND DASH) 2 WAY 

CIRCUIT FUNCTION 

K2520DBNT BATT TEMP SIGNAL 

K900 2009lDG SENSOR GROUND 

SENSOR-BRAKE FLUID lEVEL· BLACK (HEADLAMP AND DASH) 2 WAY 

CIRCUIT fUNCTION 

B2020DG/OR BRAKE FLUID LEVEL SWITCH SENSE 

Z420 20BKJOR GROUND 

SENSOR-CAMSHAFT POSITION (DIESEL) - (ENGINE) 3 WAY 

CIRCUIT FUNCTION 

F855 18PKJYl 5 VOLT SUPPLY 

K944 18BKlGY (5.9l) CMP SENSOR GRQUND 

K916 18BR/oR (6.7L) SENSOR GROUND 

K44 18DB/GY CMP SIGNAL 

SENSOR-CAMSHAFT POSITION (GAS) - GRAY (ENGINE) 3 WAY 

CIRCUIT FUNCTION 

F856 20YlIPK 5 VOLT SUPPLY 

1<900 200B/OG SENSOR GROUND 

K44 20DB/GY CMP SIGNAL 
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IENSOR· 
CRANICASE 
".lL DIESEL) 

.. I'OR· 
CRINISHAn 

POIiTiON 
p.lL) 

seN.OA· 
CRINIIHln 

POSITION 
14.lL) 

SENSOR· 
CRINISHln 

POSITION 
IS.lL) 

BLACK 

CAV 

1 

2 

3 

CAV 

1 

2 

3 

CAV 

1 

2 

3 

CAV 

1 

2 

3 

SENSOR-CRANKCASE (6.7L DIESEL) - (ENGINE) 3 WAY 

CIRCUIT FUNCTION 

F855 18PK/YL 5 VOLT SUPPLY 

K916 l8BR/OR SENSOR GROUND 

K926 18DBlGY CRANKCASE SENSOR SIGNAL 

SENSOR-CRANKSHAFT POSITION (3.7L) • BLACK (ENGINE) 3 WAY 

CIRCUIT FUNCTION 

K2420BRlLB CKP SIGNAL 

K900 200B/oG SENSOR GROUND 

F855 20PK/YL 5 VOLT SUPPLY 

SENSOR-CRANKSHAFT POSITION (4.7L) • BLACK (ENGINE) 3 WAY 

CIRCUIT FUNCTION 

K2420BR/LB CKP SIGNAL 

K900 200BIOG SENSOR GROUND 

F855 20PK/YL 5 VOLT SUPPLY 

SENSOR-CRANKSHAFT POSITION (5.7L) - BLACK (ENGINE) 3 WAY 

CIRCUIT FUNCTION 

F855 20PKlYL 5 VOLT SUPPLY 

K900 200B/oG SENSOR GROUND 

K24 20BR/LB CKP SIGNAL 



8W - 80 • 114 ------- 8W-80 CONNECTOR PIN-OUTS ------- DR 

SElSOR· 
CRAIISHAFT 

POSITION 
IDIESEL, 

BLACK 

SEIISOR· 
DYIAMICS 

SENSOR·EGR 
TEMPERATURE 

11.1L DCI 

SEIISOR·EGR 
TEMPERATURE 

(1.1L DH/D1, 

£BlAC~ 

~, 
SENSOR· 
EIIGIIIE 

COOLANT 
TEMPERATURE 

(CASI 

SENSOR-CRANKSHAFT POSITION (DIESEL) - BLACK (ENGINE) 3 WAY 

CAV CIRCUIT FUNCTION 

1 K853 18DB/BR (S,9L) 5 VOLT SUPPLY 

1 K824 180B/BR (6.7L) 5 VOLT SUPPLY 

2 K975 18BR/OR (S.9L) CKP SENSOR GROUND 

2 K925 18BR/OR (6.7L) CKP SENSOR GROUND 

3 K24 18BR/LB CKP SIGNAL 

SENSOR-DVNAMICS (INSTRUMENT PANEL) 6 WAY 

CAV CIRCUIT FUNCTION 

F960 20PKlLG FUSED IGNITION SWITCH OUTPUT (RUN-START) 

D465 20WT/GY DYNAMICS SENSOR HIGH DATA LINK 

0464 20WT/OR DYNAMICS SENSOR LOW DATA LINK 

Z60S 20BKlLG GROUND 

SENSOR-EGR TEMPERATURE (6.7L DC) - (ENGINE) 2 WAY 

CAV CIRCUIT FUNCTION 

1 K914 18BR/WT SENSOR GROUND 

2 K935 180B EGR TEMPERATURE SENSOR SIGNAL 

SENSOR-EGR TEMPERATURE (6.7L DH/D1) 2 WAY 

CAV CIRCUIT FUNCTION 

1 K914 18BR/WT SENSOR GROUND 

2 K935 180B EGR TEMPERATURE SENSOR SIGNAL 

SENSOR-ENGINE COOLANT TEMPERATURE (GAS) BLACK (ENGINE) 2 WAY 

CAV CIRCUIT FUNCTION , K220Vf/OR ECT SIGNAL 

2 K900 200B/DG SENSOR GROUND 



DR ------- 8W-80 CONNECTOR PIN-OUTS ------- 8W - 80 - 115 

SEll lOR· 
EIIGIIE 

COOLAI' 
TEMPERATURE 

(DIEIEl) 

IEIIOR· 
EVAPORATOR 

TEMPERATURE 

SUIOR· 
EIHAUIT 

PREIIURE tit 
II.ll) 

IE.SOR· 
EINAUI' 

PRESIURE t/2 
(1.7l) 

ICOMPOIIEII'IIDE) 

CAV 

A 

A 

B 

CAV 

1 

2 

CAV 

1 

2 

3 

CAV 

1 

2 

3 

SENSOR-ENGINE COOLANT TEMPERATURE (DIESEL) - BLACK (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

K200 18BRlYL (5.9l) SENSOR GROUND 

K914 18BK/WT (6.7l) SENSOR GROUND 

K2 18VTJOR EeT SIGNAL 

SENSOR-EVAPORATOR TEMPERATURE - NATURAL (HVAC) 2 WAY 

CIRCUIT FUNCTION 

C121 20DBJDG SENSOR GROUND 

C21 20DBILG EVAPORATOR TEMPERATURE SENSOR SIGNAL 

SENSOR-EXHAUST PRESSURE 1/1 (S.7L) - (ENGINE) 3 WAY 

CIRCUIT FUNCTION 

F855 18PK/YL 5 VOLT SUPPLY 

K916 l8BR/OR SENSOR GROUND 

K355 18BRlDG EXHAUST PRESSURE SENSOR SIGNAL 

SENSOR-EXHAUST PRESSURE 112 (6.7l) - (COMPONENT SIDE) 3 WAY 

CIRCUIT FUNCTION 

K400 18BRIVT APPS NO. 2 RETURN 

K182 18BAIWT EXHAUST PRESSURE 112 SENSOR SIGNAL 

K854 18VTJBR 5 VOLT SUPPLY 



8W - 80 • 116 ------- 8W·80 CONNECTOR PIN-OUTS ------- DR 

SElSOR· 
EXHAUST 

PRESSURE 112 
(1·1L1 

SElSOR· 
EXHAUST 

TEIPERATURE tit 
(1.1L) 

(CDIPDIIEIIT SIDE) 

SElSOR· 
EXHAUST 

TEl PERATU RE 1/1 
(1.1L, 

SENSOR. 
EXHAUST 

TEIPERATURE t/2 
(1.7L) 

(COIPOIIEIIT SIDE, 

CAV 

1 

2 

3 

CAV 

1 

1 

2 

2 

CAV 

1 

1 

2 

2 

CAV 

1 

1 

2 

2 

SENSOR-EXHAUST PRESSURE 1/2 (S.7L) - (TRANSMISSION) 3 WAY 

CIRCUIT FUNCTION 

K40020BRNT APPS NO. 2 RETURN 

K182 20BR/WT EXHAUST PRESSURE 1/2 SENSOR SIGNAL 

K854 20VT IBR 5 VOLT SUPPLY 

SENSOR-EXHAUST TEMPERATURE 1/1 (B.7l) - (COMPONENT SIDE) 2 WAY 

CIRCUIT FUNCTION 

K1B5 20BR/LB (4WO) EXHAUST TEMPERATURE SENSOR 1 SIGNAL 

K185 l8BR/LB (EXCEPT 4WO) EXHAUST TEMPERATURE SENSOR 1 SIGNAL 

K900 2080/00 (4WD) SENSOR GROUND 

K900 18BO/OG (EXCEPT 4WO) SENSOR GROUND 

SENSOR-EXHAUST TEMPERATURE 111 (6.7L) (TRANSMISSION) 2 WAY 

CIRCUIT FUNCTION 

K185 20BR/lB (4WO) EXHAUST TEMPERATURE SENSOR 1 SIGNAL 

K185 18BR/lB (EXCEPT 4WO) EXHAUST TEMPERATURE SENSOR 1 SIGNAL 

K900 20BD/DG (4WO) SENSOR GROUND 

K900 18BD/DG (EXCEPT 4WD) SENSOR GROUND 

SENSOR-EXHAUST TEMPERATURE 1/2 (6.7l) (COMPONENT SIDE) 2 WAY 

CIRCUIT FUNCTION 

K186 20BR/DB (4WD) EXHAUST TEMPERATURE 1/2 SENSOR SIGNAL 

K186 l8BR/DB (EXCEPT 4WO) EXHAUST TEMPERATURE 1/2 SENSOR SIGNAL 

K900 20DB/DG (4WD) SENSOR GROUND 

K900 18D9/0G (EXCEPT 4WD) SENSOR GROUND 



DR -------- 8W-80 CONNECTOR PIN-OUTS -------- 8W - 80 - 117 

SENSOA· 
EXHAUST 

TEIIPERATURE 1/2 
(&07L) 

SENSOR· 
EXHAUST 

TEMPERATURE 1/3 
(S.7L) 

ICDMPONEIIT SIDE) 

SEIISOR· 
EXHAUST 

TEIIPERATURE 1/3 
(S.lL) 

SEIISOR· 
FROn 

IMPACT· 
LEn 

CAV 

1 

1 

2 

2 

.CAV 

1 

1 

2 

2 

CAV 

1 

1 

2 

2 

CAV 

1 

2 

SENSOR-EXHAUST TEMPERATURE 1/2 (6.7l) - (TRANSMISSION) 2 WAY 

CIRCUIT FUNCTION 

K372 20BR/OG (4WD) EXHAUST TEMPERATURE 1/2 SENSOR SIGNAL 

K186 18BR/DB (EXCEPT 4WO) EXHAUST TEMPERATURE 1/2 SENSOR SIGNAL 

K900 20DB/DG (4WD) SENSOR GROUND 

K900 18DB/DG (EXCEPT 4WO) SENSOR GROUND 

SENSOR-EXHAU.ST TEMPERATURE 1/3 (6.7l) - (COMPONENT SIDE) 2 WAY 

CIRCUIT FUNCTION 

K372 20BR/DG (4WO) EXHAUST TEMPERATURE 1/3 SENSOR SIGNAL 

K372 18BR/OG (EXCEPT 4WD) EXHAUST TEMPERATURE 1/3 SENSOR SIGNAL 

K900 20DB/DG (4WD) SENSOR GROUND 

K900 18DB/DG (EXCEPT 4WD) SENSOR GROUND 

SENSOR-EXHAUST TEMPERATURE 1/3 (6.7l) - (TRANSMISSION) 2 WAY 

CIRCUIT FUNCTION 

K186 20BR/DB (4WD) EXHAUST TEMPERATURE 1/3 SENSOR SIGNAL 

K372 18BR/DG (EXCEPT 4WO) EXHAUST TEMPERATURE 1/3 SENSOR SIGNAL 

K900 20DB/DG (4WD) SENSOR GROUND 

K900 18DB/DG (EXCEPT 4WD) SENSOR GROUND 

SENSOR-FRONT IMPACT-LEFT (GAS) - YELLOW (HEADLAMP AND DASH) 2 WAY 

CIRCUIT FUNCTION 

R81 20LBIWT LEFT FRONT IMPACT SENSOR GROUND 

R7920LB/VT LEFT FRONT IMPACT SENSOR SIGNAL 



8W - 80 - 118 ------- 8W-80 CONNECTOR PIN-OUTS ------- DR 

SENSOR· 
FRONT 

IMPACT· 
RIGHT 

SENSOR· 
FUEL RAIL 
PRESSURE 
(DIEBEL) 

SENSOR· 
INPUT 
SPEED 

(RC) 

SENSOR· 
INPUT SPEED 

(RFEJALE) 

r BLACK 

Ii 
IElIOR· 

'NlII.E AIR 
TEMPERATURE 

(l.lL DH) 

CAV 

1 

2 

CAV 

1 

1 

2 

3 

CAV 

1 

2 

CAV 

1 

2 

CAV 

1 

2 

SENSOR-FRONT IMPACT-RIGHT (GAS) - YELLOW (HEADLAMP AND DASH) 2 WAY 

CIRCUIT FUNCTION 

R8220WT/LB RIGHT FRONT IMPACT SENSOR GROUND 

R8020VTILB RIGHT FRONT IMPACT SENSOR SIGNAL 

SENSOR-FUEL RAIL PRESSURE (DIESEL) - (ENGINE) 3 WAY 

CIRCUIT FUNCTION 

K915 18BRIWT (5.9L) FUEL RAIL SENSOR RETURN 

K916 l8BR/OR (6.7L) SENSOR GROUND 

K181 18BRlYL FUEL RAil SENSOR SIGNAL 

F855 18PKlYL 5 VOLT SUPPLY 

SENSOR-INPUT SPEED (RC) - (TRANSMISSION) 2 WAY 

CIRCUIT FUNCTION 

T52 20DG/OR INPUT SPEED SIGNAL 

T72 20YLJDB 8 VOLT SUPPLY 

SENSOR-INPUT SPEED (RFEIRLE) - BLACK (TRANSMISSION) 2 WAY 

CIRCUIT FUNCTION 

T5220DG/OR INPUT SPEED SIGNAL 

11320DG/VT SPEED SENSOR GROUND 

SENSOR-INTAKE AIR TEMPERATURE (S.7L DH) - BLACK 2 WAY 

CIRCUIT FUNCTION 

K914 18BRIWT SENSOR GROUND 

K21 180B/LG INTAKE AIR TEMPERATURE SENSOR SIGNAL 



DR ------- 8W-80 CONNECTOR PIN-OUTS ------- 8W .. 80 .. 119 

£DK'RAV 
~2 

SElSOR· 
IIUIEAIR 

TE.PERATURE 
(GAS) 

SelSOR· 
KlDCI 
('.lL) 

SEIISDR· 
KIIDCl1 
(l.lL/S.lL) 

SEIISDR· 
KIIDCK 2 

(3.7L/S.n) 

BLACK 

BLACK 

SElSOR· 
LlIIE PRESSURE 

(AFE) 

CAV 

1 

2 

CAV 

1 

2 

3 

4 

CAV 

i 

2 

CAV 

1 

2 

CAV 

1 

1 

2 

3 

4 

SENSOR-INTAKE AIR TEMPERATURE (GAS) - DK. GRAY (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

K2i 20DB/LG IAT SIGNAL 

K900 20DBJDG SENSOR GROUND 

SENSOR-KNOCK (4.7L) - BLACK (ENGINE) 4 WAY 

CIRCUIT FUNCTION 

K942 20BR/LG KNOCK SENSOR NO. 1 RETURN 

K42 20DB/YL KNOCK SENSOR NO. 1 SIGNAL 

K924 20WTJBR KNOCK SENSOR NO. 2 RETURN 

K242 20BR/WT KNOCK SENSOR NO.2 SIGNAL 

SENSOR-KNOCK 1 (3.7U5.7L) - BLACK (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

K42 20DB/yL KNOCK SENSOR NO.1 SIGNAL 

K942 20B R/LG KNOCK SENSOR NO.1 RETURN 

SENSOR-KNOCK 2 (3.7U5.7l) - BLACK (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

K242 20BR/WT KNOCK SENSOR NO.2 SIGNAL 

K924 20WT/BR KNOCK SENSOR NO.2 RETURN 

SENSOR-LINE PRESSURE (RFE) - BLACK (TRANSMISSION) 4 WAY 

CIRCUIT FUNCTION 

T160 20DGJWT (DIESEL) SENSOR GROUND 

K900 20DBJDG (GAS) SENSOR GROUND 

FB5620YUPK 5 VOLT SUPPLY 

T38 20YUBR LINE PRESSURE SIGNAL 



8W .. 80 .. 120 ------- 8W-80 CONNECTOR PIN-OUTS ------- DR 

SEIIOI· 
I.IIFOLD 

"IOLUTE PIESSURE 
,Iac, 

IEISOI· 
.... AlRflO. 

,'.7L} 

SEI.OR· 
OIL PREIIURE 

IS.'lL A/TI 

... IOI.oIL 
TE.PERATURE 

(S.lL AIT) 

IEIIOI· 
OUTPUT 
SPEED 

(RC) 

CAV 

1 

2 

3 

CAV 

1 

2 

3 

4 

CAV 

1 

2 

3 

CAV 

1 

2 

CAV 

1 

2 

SENSOR-MANIFOLD ABSOLUTE PRESSURE (NGC) - GRAY (ENGINE) 3 WAY 

CIRCUIT FUNCTION 

K1 20Vf/BR MAP SIGNAL 

K900 20DBIDG SENSOR GROUND 

F856 20YlJPK 5 VOLT SUPPLY 

SENSOR-MASS AIR FLOW (6.7l) - (ENGINE) 4 WAY 

CIRCUIT FUNCTION 

K157 18BRJOR MASS AIR FLOW SENSOR SIGNAL 

F348 16PKlOR SMART POWER RELAY FEED 

K916 1S8RJOR SENSOR GROUND 

SENSOR-OIL PRESSURE (5.7l AfT) • BLACK (ENGINE) 3 WAY 

CIRCUIT FUNCTION 

F855 20PKNL 5 VOLT SUPPLY 

G616VT/GY OIL PRESSURE SIGNAL 

K900 20DB/DG SENSOR GROUND 

SENSOR-OIL TEMPERATURE (5.7L AfT) - BLACK (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

G24 20VT/BR OIL TEMPERATURE SENSOR SIGNAL 

K900 20DB/DG SENSOR GROUND 

SENSOR-OUTPUT SPEED (RC) - (TRANSMISSION) 2 WAY 

CIRCUIT FUNCTION 

T1420DGlBR OUTPUT SPEED SIGNAL 

T7220YlJDB 8 VOLT SUPPLY 



DR ------- 8W .. 80 CONNECTOR PIN-OUTS ------- BW • 80 . 121 

•• 101· 
OUTPUT SPEED 

tiE' 

S.SOR· 
OUTPUT SPEED 

(.'EJRLE) 

BLACK 

BLACK 

SElSOR· , 
0ll8EI tIt ,G'I, 

SEIIOR., 
011 •• 11/1 
(l.lL DIE.L) 

(COIPOllIT SIDEI 

CAV 

1 

2 

CAV 

1 

1 

2 

2 

CAV 

1 

2 

3 

4 

CAV 

1 

2 

3 

4 

5 

6 

SENSOR-OUTPUT SPEED (RE) - (TRANSMISSION) 2 WAY 

CIRCUIT FUNCTION 

T14 18DGlBR OUTPUT SPEED SIGNAL 

T13180GNr SPEED SENSOR GROUND 

SENSOR-OUTPUT SPEED (RFfJRlE) - BLACK (TRANSMISSION) 2 WAY 

CIRCUIT FUNCTION 

T14 20DGIBR (AFE) OUTPUT SPEED SIGNAL 

113 20DGNT (RlE) SPEED SENSOR GROUND 

T13 20DGNT (RFE) SPEED SENSOR GROUND 

T14 20DGIBR (RLE) OUTPUT SPEED SIGNAL 

SENSOR-OXYGEN 1/1 (GAS) - BLACK (ENGINE) 4 WAY 

CIRCUIT FUNCTION 

K9920BMG 02 1/1 HEATER CONTROL SUPPLY 

Z42 20BKIlG GROUND 

K902 20BRIOG 02 RETURN (UPSTREAM) 

K41 200B/Ul' 02 1/1 SIGNAL 

SENSOR-OXYGEN 1/1 (6.7l DIESEL) - (COMPONENT SIDE) 6 WAY 

CIRCUIT FUNCTION 

K89 20BR/LG 02 1/1 PUMP CURRENT 

K902 20BRlDG 02 1/1 RETURN 

K79208R1LB 02 1/1 HEATER CONTROL RETURN 

K99 20BRlLG 02 1/1 HEATER CONTROL SUPPLY 

K1032QBR/lB 02 1/1 PUMP CELL CURRENT TRIM 

K41 20DB/lB 02 1/1 SIGNAL 



8W - 80 - 122 ------- 8W·80 CONNECTOR PIN-OUTS -------DR 

SElSOR· 
OIYIEIL 1/1 
(I.lL DIESEL, 

SElSOR· 
01Y1E11{2 

IGAS) 

SElSOR· 
OIYGEII1{2 

(G.7L DIEIEL) 
(COIPOIEIIT 81DEI 

IEIISOR· 
OJYGEI 1/2 
(l.lL DIESELI 

CAY 

1 

2 

3 

4 

5 

6 

CAY 

1 

2 

3 

4 

CAY 

, 1 

2 

3 

4 

5 

6 

CAY 

1 

2 

3 

4 

5 

6 

SENSOR-OXYGEN 1/1 (S.7L DIESEL) - (TRANSMISSION) 6 WAY 

CIRCUIT FUNCTION 

K8920BRJLG 02 1/1 PUMP CURRENT 

K902 20BR/DG 02 1/1 RETURN 

K7920BRJLB 02 1/1 HEATER CONTROL RETURN 

K9920BRJLG 02 1/1 HEATER CONTROL SUPPLY 

K103 20BR/LB 02 1/1 PUMP CELL CURRENT TRIM 

K41 200B/LB 02 1/1 SIGNAL 

SENSOR-OXYGEN 1/2 (GAS) - (ENGINE) 4 WAY 

CIRCUIT FUNCTION 

K299 20BR/WT 02 1/2 HEATER CONTROL SUPPLY 

Z4320BKlLB GROUND 

K904 20DB/DG 02 RETURN (DOWNSTREAM) 

K141 2DDBNL 02 1/2 SIGNAL 

SENSOR-OXYGEN 1/2 (6.7L DIESEL) - (COMPONENT SIDE) 6 WAY 

CIRCUIT FUNCTION 

K734, 2DBRlDG 02 1/2 PUMP CURRENT 

K904 20DB/DG 02 1/2 RETURN 

K8D 20BRffN 02 1/2 HEATER CONTROL RETURN 

K299 20BR/WT 02 1/2 HEATER CONTROL SUPPLY 

K73320BR 02 1/2 PUMP CELL CURRENT TRIM 

K141 2DDBNL 02 112 SIGNAL 

SENSOR-OXYGEN 1/2 (6.7L DIESEL) (TRANSMISSION) 6 WAY 

CIRCUIT FUNCTION 

K734 20BRlDG 02 1/2 PUMP CURRENT 

K904 20DBJDG 02 1/2 RETURN 

K8020BRITN 02 1/2 HEATER CONTROL RETURN 

K299 20BRIWT 02 1/2 HEATER CONTROL SUPPLY 

K73320BR 02 1/2 PUMP CELL CURRENT TRIM 

K141 20DBNL 02 1/2 SIGNAL 



DR ------- 8W·80 CONNECTOR PIN-OUTS ------- 8W • 80 - 123 

BLACK 

SElSOR· 
OXYGEI tIt 
(I.lL/S.lLl 

SENSOR· 
OXYGEII 2/1 

(4.7L) 

BLACK 

SElSOR· 
OXYGE.I/2 

,IAS LD, 

GRAY 

IINIOR
OXYGIN 2/2 

14.7L/I.7L HDI 

CAV 

1 

2 

3 

4 

CAV 

1 

2 

3 

4 

CAV 

1 

2 

3 

4 

CAV 

1 

2 

3 

4 

SENSOR·OXYGEN 2/1 (3.7U5.7L) • BLACK (ENGINE) 4 WAY 

CIRCUIT FUNCTION 

K19920BRNT 02 2/1 HEATER CONTROL 

2934 20BK GROUND 

K902 20BRlDG 02 RETURN (UPSTREAM) 

K4320DBJLG 02 2/1 SIGNAL 

SENSOR·OXYGEN 211 (4.7L) • GRAY (ENGINE) 4 WAY 

CIRCUIT FUNCTION 

Ki9920BRNT 02 211 HEATER CONTROL 

293420BK GROUND 

K902 20BR/DG 02 RETURN (UPSTREAM) 

K4320DB/LG 02 211 SIGNAL 

SENSOR-OXYGEN 2/2 (GAS LO) • BLACK (ENGINE) 4 WAY 

CIRCUIT FUNCTION 

K399 20BRlGY 02 2/2 HEATER CONTROL 

Z99220BK GROUND 

K904 20DB/DG 02 RETURN (DOWNSTREAM) 

K24320BR 02 212 SIGNAL 

SENSOR-OXYGEN 2/2 (4.711S.7L HD) • GRAY (ENGINE) 4 WAY 

CIRCUIT fUNCTION 

K399 20BRlGY 02 2/2 HEATER CONTROL 

Z99220BK GROUND 

K904 20DBJDG 02 RETURN (DOWNSTREAM) 

K243 20BR 02 212 SIGNAL 



8W - 80 - 124 ------- 8W-80 CONNECTOR PIN-OUTS ------- DR 

~11 
i 

SElSOR· 
PROP 
SHAFT 
SPEED· 
FRONT 

,fULL TIME ETC) 

! ! I 

I I I 

SENSOR· 
PROP 
SHAFT 
SPEED· 

REAR 
[FULL TIME ETC, 

SENSOR· 
SEAT 

TRACK 
POSITION· 

DRIYER 

SENSOR· 
SIDE .MPACT. 

LEfT 1 

OK GRAY 

YElLOW 

SENSOR-PROP SHAFT SPEED-FRONT (FULL TIME ETC) - (ENGINE) 2 WAY 

CAV CIRCUIT FUNCTION 

1 T71 20YUOR INPUT SPEED SENSOR 2 (N3) RETURN 

2 T34020DGM INPUT SPEED SENSOR 2 (N3) SIGNAL 

SENSOR-PROP SHAFT SPEED-REAR (FULL TIME ETC) - (ENGINE) 2 WAY 

CAV CIRCUIT FUNCTION 

1 T70 20YL INPUT SPEED SENSOR 1 (N2) SIGNAL 

2 T341 20DGM INPUT SPEED SENSOR 1 (N2) RETURN 

SENSOR-SEAT TRACK POSITION-DRIVER (EXCEPT HEATED SEATS) - DK. GRAY (SEAT) 2 WAY 

CAV CIRCUIT FUNCTION 

1 R261 20LBtrN DRIVER SEAT POSITION SENSOR DATA 

2 R263 20LB/GY DRIVER SEAT POSITION SENSOR VOLTAGE 

SENSOR-SIDE IMPACT-LEFT 1 YELLOW (BODY) 4 WAY 

CAV CIRCUIT FUNCTION 

1 R13 20lGtrN LEFT SIDE IMPACT SENSOR 1 SIGNAL 

2 R1520LG/BR LEFT SIDE IMPACT SENSOR 1 GROUND 

3 

4 



DR ------- 8W-80 CONNECTOR PIN .. OUTS ------- 8W - 80 - 125 

~llOW 

SENSOR· 
SIDE IIIPlCT· 

RIGHT t 

SElSOR· 
STEERIIG ANGLE 

SElSOR· 
TEll PERATU R E/ 

PRESSURE 
INLET 
(S.ILI 

~
.-~ 

I 'L 
-~ 

::J
l 

c::::Ic::::I=~J_ 
~__ ~-3. 

SENSOR· 
TEll PERATURE/ 

PRESSURE 
INLET 
(G.lLI 

CAV 

1 

2 

3 

4 

CAV 

1 

2 

3 

4 

CAV 

1 

2 

3 

4 

GAV 
1 

2 

3 

4 

SENSOR-SIDE IMPACT-RIGHT 1 - YELLOW (BODY) 4 WAY 

CIRCUIT FUNCTION 

R14 20TN/LG RIGHT SIDE IMPACT SENSOR 1 SIGNAL 

R16 20BRlLG RIGHT SIDE IMPACT SENSOR 1 GROUND 

- -
- -

SENSOR-STEERING ANGLE BLACK (INSTRUMENT PANEL) 4 WAY 

CIRCUIT FUNCTION 

D6520WT/LG CAN C BUS (+) 

Z455 20BKlPK GROUND -
D6420WT/LB CAN C BUS (-) 

F202 20PKlGY FUSED IGNITION SWITCH OUTPUT (RUN-START) 

SENSOR-TEMPERATUREJPRESSURE-INLET (5.9L) - (ENGINE) 4 WAY 

CIRCUIT FUNCTION 

K690 18BR!YL SENSOR GROUND 

K615 l8VT/WT INLET AIR TEMPERATURE SENSE 

K668 l8BR 5 VOLT SUPPLY 

K6l6 18BRlYL INLET AIR PRESSURE SENSE 

SENSOR-TEMPERATURE/PRESSURE-INLET (6.7l) (ENGINE) 4 WAY 

CIRCUIT FUNCTION 

K616 18BR!YL INLET AIR PRESSURE SENSE 

F855 18PKlYL 5 VOLT SUPPLY 

K615 18VTIWT INLET AIR TEMPERATURE SENSE 

K916 18BR/OR SENSOR GROUND 

BLACK SENSOR-TEMPERATURE/PRESSURE-MAP (S.9L) - BLACK (ENGINE) 4 WAY 

~DDDD~ A 

SEIIISOR. 
TEMPERATURE/ 
PRESSURE .... P 

(S.IL) 

CAV 

A 

B 

C 
D 

CIRCUIT FUNCTION 

K210 18DBITN SENSOR GROUND 

K21 18DB/LG INTAKE AIR TEMPERATURE SENSOR SIGNAL 

F855 18PKlYL 5 VOLT SUPPLY 

K37 18LB BOOST PRESSURE SENSOR SIGNAL 



8W - 80 - 126 ------- SW-SO CONNECTOR PIN-OUTS ------- DR 

IElIOR· 
TE.PERATUREj 

PRESSURE· 
.AP 
(l.lL) 

SENSOR· 
TRANSFER 

CASE POSITION 
r-TC ElCEPT 

POWER WAGON) 

SEIIISOR· 
TRllSFER 

CASE 
POSI1IOI 

I.TC POWER 
W1GOIII) 

SElSOR· 
TRl .... 'SIION 

RlllGE 
IRC) 

SENSOR-TEMPERATUREIPRESSURE-MAP (6.7L) - (ENGINE) 4 WAY 

CAV CIRCUIT FUNCTION 

1 K37 i8BR BOOST PRESSURE SENSOR SIGNAL 

2 F855 1BPKlYL 5 VOLT SUPPLY 

3 K21 lBDB/LG (DC) INTAKE AIR TEMPERATURE SENSOR SIGNAL 

3 K735 18BR/LG (DH) CHARGE AIR COOLER OUTLET TEMPERATURE SEN-
SOR 

4 K916 1 BBR/OR SENSOR GROUND 

SENSOR-TRANSFER CASE POSITION (MTC EXCEPT POWER WAGON) - (TRANSMISSION) 2 WAY 

CAV CIRCUIT FUNCTION 

1 0201 20WT/DG (5.7l HD/6.7l) MODE SENSOR A 

1 0201 18WT/DG (5.7l lD/S.9l) MODE SENSOR A 

2 1955 20BK (6.7l 4WD) GROUND 

2 1955 l8BK (DIESEL) GROUND 

2 1901 20BK (EXCEPT DIESEL) GROUND 

SENSOR-TRANSFER CASE POSITION (MTC POWER WAGON) - (ENGINE) 2 WAY 

CAV CIRCUIT FUNCTION 

1 0201 l8WTIDG (RFE) MODE SENSOR A 

1 0201 20WT/DG (RLE) MODE SENSOR A 

2 G180 lBVflYl (RFE) SENSOR RETURN 

2 G180 20VfIYl (RlE) SENSOR RETURN 

SENSOR-TRANSMISSION RANGE (RC) - (TRANSMISSION) 10 WAY 

CAV CIRCUIT FUNCTION 

1 T825 20DGIYl TRS NEUTRAL SIGNAL 

2 T3 20DG/DB TRS T3 SIGNAL 

3 T828 20DGJDB TRS 1 SIGNAL 

4 F1 20PK/WT FUSED IGNITION SWITCH OUTPUT (OFF-RUN-START) 

5 T82420YUDB TRS PARK SIGNAL 

6 l157 16BKlLG GROUND 

7 T4220DGIVL TRS T42 SIGNAL 

8 T827 20DGILB TRS DRIVE SIGNAL 

9 T826 20DGJDB TRS REVERSE SIGNAL 

10 T41 20YUDB TRS T41 SIGNAL (PIN) 
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5 

to 

IElIOR· 
TRA.,.IIIIOI 

RAIGE 
(AEt 

SElSOR· 
TRAI.IIIIIOI 

RAIIGE 
IRLE) 

.E ... OR. 
TRAIIIIIIIOIl 
TEMPIRATURE 

(AC) 

SEllaR. 
TURIO IPEED 

(1.7L) 

CAV 

1 

2 

3 

4 

5 

6 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

CAV 

1 

2 

CAV 

1 

2 

SENSOR-TRANSMISSION RANGE (RE) - (TRANSMISSION) 6 WAY 

CIRCUIT FUNCTION 

- -
T117 20DG/Yl TRS SIGNAL 

T917 20YLlTN TRS RETURN 

T41 2QYLJOB TRS T41 SIGNAL (PIN) 

SENSOR-TRANSMISSION RANGE (RLE) - LT. GREEN (ENGINE) 10 WAY 

CIRCUIT FUNCTION 

T1616YUOR TRANSMISSION CONTROL OUTPUT 

-
K900 20DB/DG SENSOR GROUND 

T5420DGlOR TRANSMISSION TEMPERATURE SIGNAL 
. -
. -
T1 20DG/lB TRS T1 SIGNAL 

T320DG/DB TRS T3 SIGNAL 

T4220DGIYl TRS T42 SIGNAL 

T41 20YUDB TRS T41 SIGNAL (PIN) 

SENSOR-TRANSMISSION TEMPERATURE (RC) (TRANSMISSION) 2 WAY 

CIRCUIT FUNCTION 

T81920YLNT TCC TEMPERATURE SIGNAL 

T820 20Yl/WT TEMPERATURE SENSOR GROUND 

SENSOR-TURBO SPEED (6.7l) - (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

K540 18BRlGY TURBO SPEED SENSOR SIGNAL 

K541 18BRNT TURBO SPEED SENSOR GROUND 
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SEIJOR· 
WATER 
II FUEL 

(5.IL) 

SElSOR· 
WATER 
II FUEL 
".7L) 

SElSOR. 
WHEEL 

SPEED-,I •• 
LEft 

FROIT 

SElSOR· 
WHEEL 

SPEED.'IS· . 
LEFT 
REAR 
(ESP, 

CAV 

A 

B 

CAV 

1 

2 

CAV 

1 

1 

2 

2 

CAV 

1 

2 

SENSOR-WATER IN FUEL (S.9L) BLACK (FUEL TANK) 2 WAY 

CIRCUIT FUNCTION 

K923 18BRJWT WATER IN FUEL SENSOR GROUND 

G123 18VT/LG WATER IN FUel SENSOR SIGNAL 

SENSOR-WATER IN FUEL (S.7l) - (ENGINE) 2 WAY 

CIRCUiT FUNCTION 

K91418BMVT SENSOR GROUND 

G123 18VT1LG WATER IN fUEL SENSOR SIGNAL 

SENSOR-WHEEL SPEED-ABS-LEFT FRONT - (HEADLAMP AND DASH) 2 WAY 

CIRCUIT FUNCTION 

B9 20DG/LG (EXCEPT RWAL) LEFT fRONT WHEEL SPEED SENSOR (+) 

B9 18DG/LG (RWAL) LEFT FRONT WHEEL SPEED SENSOR (+) 

B8 20DGITN (EXCEPT RWAl) LEFT FRONT WHEEL SPEED SENSOR (-) 

68 18DGITN (RWAl) LEFT FRONT WHEEL SPEED SENSOR (-) 

SENSOR-WHEEL SPEED-ABS-LEFT REAR (ESP) • (CHASSIS) 2 WAY 

CIRCUIT FUNCTION 

8318DGIVL REAR WHEEl SPEED SENSOR (-) 

B418DG/GY REAR WHEEL SPEED SENSOR (+) 
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IEIIOR· 
WIEEL 

SPEED·ABI· 
REAR 

(EICEPT EIPJ 

IEIISOR· 
WHEEL 

SPEEDol.S. 
RIGHT 
FROIIT 

SEIIOR· 
WHEEL 

SPEED-ISS. 
RIIIT 
REAR 
CESP) 

~LACK 

'~I 
SERVO· 

SPEED CONTROL 
(lAS EICEPT 3.7L/5.711 

CAV 

1 

2 

CAV 

1 

2 

CAV 

1 

2 

3 

4 

SENSOR-WHEEL SPEED-ABS-REAR (EXCEPT ESP) - BLACK (CHASSIS) 2 WAY 

CIRCUIT fUNCTION 

B22 18DGJYL REAR WHEEL SPEED SENSOR (-) 

B222 180G/WT REAR WHEEL SPEED SENSOR (+) 

SENSOR-WHEEL SPEED-ASS-RIGHT FRONT - (HEAD LAMP AND DASH) 2 WAY 

CIRCUIT FUNCTION 

B720DGNT RIGHT FRONT WHEEL SPEED SENSOR (+) 

B620DG/WT RIGHT FRONT WHEEL SPEED SENSOR (-) 

SENSOR-WHEEL SPEED-ABS-RIGHT REAR (ESP) (CHASSIS) 2 WAY 

CIRCUIT FUNCTION 

B1 l8DG/OR RIGHT REAR WHEEL SPEED SENSOR (-) 

82 l8DG/LB RIGHT REAR WHEEL SPEED SENSOR (+) 

SERVO-SPEED CONTROL (GAS EXCEPT 3.7L/5.7L) BLACK (HEADLAMP AND DASH) 4 WAY 

CIRCUIT FUNCTION 

V3620VTJYL SIC VACUUM SOL CONTROL 

V3520VT/OR SIC VENT SOL CONTROL 

V3020VT/WT SIC BRAKE SWITCH OUTPUT 

Z91320BK GROUND 
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~BlAC' 

20 1 

SOLENOID· 
aRAKE 

TRANS.ISSION 
SHIFT INTERLOCK 

SOLENOID· 
EVAP 

PURGE 
INGC) 

SOLENOID· 
LOCKER· 
FRONT 

[POWER WAGONI 

SOLENOID· 
LOCKER· 

REAR 
(POWER WAGON, 

BLACK 

SOLENOID-BRAKE TRANSMISSION SHIFT INTERLOCK - BLACK (INSTRUMENT PANEL) 2 WAY 

CIRCUIT FUNCTION 

K32 18DBNL BT51 SOLENOID CONTROL 

Z101 18BKNT GROUND 

SOLENOID-EVAP PURGE (NGG) - BLACK (HEAD LAMP AND DASH) 2 WAY 

CAV CIRCUIT FUNCTION 

1 K52 20DBIWT EVA? PURGE CONTROL 

2 K70 20DB/BR EVAP PURGE SOL SIGNAL 

SOLENOID-LOCKER-FRONT (POWER WAGON) BLACK (BATTERY) 4 WAY 

CAV CIRCUIT FUNCTION 

1 T520 16YL/OR FRONT LOCKER SOURCE 

2 T521 18YL/BK LOCKER SENSOR SUPPLY 

3 T52218YULB FRONT LOCKER SENSOR SENSE 

4 T52416YULG FRONT LOCKER RETURN 

SOLENOID-LOCKER-REAR (POWER WAGON) BLACK (CHASSIS) 4 WAY 

CAV CIRCUIT FUNCTION 

1 T52616YUWT REAR LOCKER SOURCE 

2 T523 18YUBK LOCKER SENSOR SUPPLY 

3 T527 18Yl/TN REAR LOCKER SENSOR SENSE 

4 T52816YUGY REAR LOCKER RETURN 
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BLACK 

IOLEIIOID· 
IIULTI DIIPUCEMEIIT 

ITITEII cn 1 
(S.TL) 

BLACK 

SOLEIIOID· 
IIULTI DISPLACEIIEIT 

SYSTEM cn4 
(S.lLl 

BLACK 

SOLEIIOID· 
IULTI DISPUCEIIEIIT 

ITSTEII en 6 
IS.lL) 

BLACK 

IOLEIOID· 
IIULTI DISPUCEMEIIT 

ITSTEII cn7 
(s.7L) 

SOLENOID-MULTI DISPLACEMENT SYSTEM CYL 1 (5.7L) • BLACK (MULTIPLE DISPLACEMENT) 2 WAY 

CAV CIRCUIT FUNCTION 

1 K451 18BRIWT MOS SOL CONTROL NO. 1 

2 Z90318BK GROUND 

SOLENOID-MULTI DISPLACEMENT SYSTEM CYL 4 (S.7L) - BLACK (MULTIPLE DISPLACEMENT) 2 WAY 

CAV CIRCUIT FUNCTION 

1 K452 18BRlLB MOS SOL CONTROL NO. 4 

2 Z90318BK GROUND 

SOLENOID-MULTI DISPLACEMENT SYSTEM CYL 6 (S.7L) BLACK (MULTIPLE DISPLACEMENT) 2 WAY 

CAV CIRCUIT FUNCTION 

1 K453 18BRIOG MOS SOL CONTROL NO. 6 

2 Z903l8BK GROUND 

SOLENOID-MULTI DISPLACEMENT SYSTEM CYL 7 (5.7L) BLACK (MULTIPLE DISPLACEMENT) 2 WAY 

CAV CIRCUIT FUNCTION 

1 K454 l8BR/OR MDS SOL CONTROL NO.7 

2 Z90318BK GROUND 
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SOLENOID· 
WASlEGATE 

(DIESEL) 

SPEAIER· 
INSTRUIIENT 

P&tlEL· 
CEITER 

(SLT/SLT+I 

SPEAKER· 
IN STAU II EN' 

PANEL· 
LEFT 

(SLT/SLT+, 

~~HITE 

SPEAKER· 
INSTRUIIENT 

PANEL· 
RIGHT 

(SLT/SLT +, 

CAV 

A 

8 

CAV 

1 

2 

CAV 

1 

2 

CAV 

1 

2 

SOLENOID-WASTEGATE (DIESEL) - (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

K139 1S08 WASTEGATE SOLENOI D CONTROL 

A212 1SPKlYL FUSED B(+) 

SPEAKER-INSTRUMENT PANEL-CENTER (SLT/SLT+) - WHITE (INSTRUMENT PANEL) 2 WAY 

CIRCUIT FUNCTION 

X200 1SGY/BR CENTER INSTRUMENT PANEL SPEAKER (+) 

X290 1SGY/OR CENTER INSTRUMENT PANEL SPEAKER (-) 

SPEAKER-INSTRUMENT PANEL -LEFT (SLT/SLT +) - WHITE (INSTRUMENT PANEL) 2 WAY 

CIRCUIT FUNCTION 

X209 18GY/OR LEFT INSTRUMENT PANEL SPEAKER (+) 

X299 18GYIYL LEFT INSTRUMENT PANEL SPEAKER (-) 

SPEAKER-INSTRUMENT PANEL-RIGHT (SLTJSLT+) - WHITE (INSTRUMENT PANEL) 2 WAY 

CIRCUIT FUNCTION 

X208 18GY/OG RIGHT INSTRUMENT PANEL SPEAKER (+) 

X29S 18GY/LG RIGHT INSTRUMENT PANEL SPEAKER (-) 
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/- WHITE 

SPEAKER· 
LEn 

FRONT 
DOOR 

~ WHITE 

SPEAKER· 
LEft 
REAR 

rWHITE 

1~ill3 
SPEAKER· 

RIGHT 
FRONT DOOR 

rWHITE 

[ ~'--

1 Ill? :]' J~ 3 [' __ ':1 __ .J ~ 

SPEAKER· 
RIGHT REAR 

CAV 

1 

2 

3 

CAV 

1 

2 

3 

CAV , 
2 

3 

3 

CAV 

1 

1 

2 

3 

3 

SPEAKER-LEFT FRONT DOOR - WHITE (FRONT DOOR) 3 WAY 

CIRCUIT FUNCTION 

X155 laDG/LB LEFT FRONT DOOR SPEAKER (-) 

X15318DGNL LEFT FRONT DOOR SPEAKER (+) 

SPEAKER-LEFT REAR - WHITE (REAR DOOR) 3 WAY 

CIRCUIT FUNCTION 

X205 18GY/LG LEFT REAR SPEAKER (+) 

X295 18GY IDG LEFT REAR SPEAKER (-) 

SPEAKER-RIGHT FRONT DOOR - WHITE (FRONT DOOR) 3 WAY 

CIRCUIT FUNCTION 

X156 18GY ILB RIGHT FRONT DOOR SPEAKER (-) 

X154 18DGNL (EXCEPT POWER RIGHT FRONT DOOR SPEAKER (+) 
LOCKS) 

X154 18GYNL (pOWER LOCKS) RIGHT FRONT DOOR SPEAKER (+) 

SPEAKER-RIGHT REAR - WHITE (REAR DOOR) 3 WAY 

CIRCUIT FUNCTION 

X206 18GY/LG (EXCEPT STD CAB) RIGHT REAR SPEAKER (+) 

X206 18DG/LG (STD CAB) RIGHT REAR SPEAKER (+) 

X296 18GY/DG (EXCEPT STD CAB) RIGHT REAR SPEAKER (-) 

X296 18DG/GY (STD CAB) RIGHT REAR SPEAKER (-) 
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STARTER 
p.lL ltr/4.1L Atr/5.1L) 

STARTER 
p.7L/II1TI4.7L am 

r-- GRAY 

STARTER 
(DIESELl 

STARTER· 
EYELET 

p.7L/4.7L) 

nARTER. 
EYELET 
IJ·lLl 

T75014YUGY 

T75014YUGY 

T75014YUGY 

I c~v I 

I ~v I 

STARTER (3.7L A/T/4.7L A/T/S.7L) - (BATTERY) 1 WAY 

CIRCUIT FUNCTION 

STARTER MOTOR CONTROL OUTPUT 

STARTER (3.7L M/T/4.7L MIT) (BATTERY) 1 WAY 

CIRCUIT FUNCTION 

STARTER MOTOR CONTROL OUTPUT 

STARTER (DIESEL) • GRAY (BATTERY) 1 WAY 

CIRCUIT FUNCTION 

STARTER MOTOR CONTROL OUTPUT 

STARTER-EYELET (3.7U4.1L) - (BATTERY) 

CIRCUIT I FUNCTION 

STARTER-EYELET (S.7L) - (BATTERY) 1 WAY 

CIRCUIT I FUNCTION 
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STARTER· 
EYELET 
IDIESEL) 

SWITCH· 
AD.lUSTABLE 

PEDALS 
(EICEPT BASE) 

SWITCH. 
BACKUP 

LAIP 

BLACK 

13.n 1/1'/4.7L Iff) 

SWITCH· 
BACKUP 

LAIP 
t5.7J. HD IITJ 
DIESEL IfTJ 

SWITCH· 
CLUTCH 

INTERLOCK 
(1/11 

I c~v I 

CAV 

1 

2 

3 

4 

5 

6 

CAV 

1 

2 

CAV 

1 

2 

CAV 

1 

2 

STARTER-EYELET (DIESEL) (BATTERY) 1 WAY 

CIRCUIT I FUNCTION 

SWITCH·ADJUSTABLE PEDALS (EXCEPT BASE) - BLUE (INSTRUMENT PANEl) 6 WAY 

CIRCUIT FUNCTION 

P206 18LG/LB ADJUSTABLE PEDALS MOTOR REARWARD 

A72 18RD/OA ADJUSTABLE PEDALS OUTPUT 

Z146 18BK GROUND 

F504 20GY JPK FUSED IGNITION SWITCH OUTPUT (RUN) 

P205 18LGIWT ADJUSTABLE PEDALS MOTOR FORWARD 

SWITCH·BACKUP LAMP (3.7L M/T/4.7L MIT) - BLACK (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

Z96520BK GROUND 

L1020WT/GY FUSED IGNITION SWITCH OUTPUT (RUN) 

SWITCH-BACKUP LAMP (MIT 5.7L HD/DIESEL MIT) - BLACK (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

Z96520BK GROUND 

L10 20WT/GY FUSED IGNITION SWITCH OUTPUT (RUN) 

SWITCH-CLUTCH INTERLOCK (MIT) - GREEN (HEADLAMP AND DASH) 2 WAY 

CIRCUIT FUNCTION 

T41 20YUDB TRS 141 SIGNAL (PIN) 

Z911 20BK GROUND 
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SWITCH· 
DISCOIIECTING 
STAIILlZER BAR 

SWITCH· 
DOOR LOCI[· 
PASSEIGER 

u 
SWITCH·ESP 

SWITCH· 
CLUTCH 

IITERLOCK/ 
UPSTOP 

(1.7L) 

SWITCH-CLUTCH INTERLOCKJUPSTOP (6.7L) - (HEADLAMP AND DASH) 6 WAY 

CAV CIRCUIT FUNCTION 

1 

2 

3 T26 18DG/OR CLUTCH INTERLOCKJUPSTOP SWITCH OUTPUT 

4 Z993 18BK GROUND 

5 

6 

SWITCH-DISCONNECTING STABILIZER BAR - BLACK (SMART BAR SWITCH JUMPER) 12 WAY 

CAV CIRCUIT FUNCTION 

1 T53720YUlG LOCKER SWITCH SUPPLY 

2 T535 20YlJBR LOCKER SWITCH SENSE 

3 T531 20YlJTN STABILIZER BAR SWITCH SENSE 

4 T536 20YlJWT SWITCH SUPPLY 

5 T532 20YUGY LOCKER OPEN ILLUMINATION SENSE 

6 T533 20YULB LOCKER REAR ILLUMINATION SENSE 

7 T53420YL LOCKER FRIRR ILLUMINATION SENSE 

8 T530 20YUDG STABILIZER BAR DISENGAGE ILLUMINATION SENSE 

9 T529 20YUlG STABILIZER BAR ENGAGE ILLUMINATION SENSE 

10 

11 E11 200RlDB PANEL LAMPS DRIVER 

12 Z952208K GROUND 

SWITCH-DOOR LOCK-PASSENGER - NATURAL (FRONT DOOR) 6 WAY 

CAV CIRCUIT FUNCTION 

1 G160 20VT/LG PASSENGER DOOR lOCK SWITCH MUX 

2 F21 20PKJDG FUSED IGNITION SWITCH OUTPUT (RUN-START) 

3 

4 

5 Z917 20BK GROUND 

6 

SWITCH-ESP - (INSTRUMENT PANEL) 6 WAY 

CAV CIRCUIT FUNCTION 

1 Z936 20BKJDG GROUND 

2 E11 200RlDB PANEL LAMPS DRIVER 

3 846 20DGIWT ESP ON/OFF SENSE 

4 G94 20VT/DB SENSOR GROUND 

5 

6 
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10 

""OH· 
PAP 

S'STEI 
101lTOR 

(lIC) 

D 0 

n.TCH· 
EIHAUST 
I RAKE 
,I.JL) 

SWITCH· 
HUDUI' 

OAV 

1 

2 

CAV 

1 

2 

3 

4 

5 

6 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

SWITCH-EVAP SYSTEM MONITOR (NGC) - BLACK (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

Z91020BK GROUND 

K107 20VTIWT ESM SIGNAL 

SWITCH-EXHAUST BRAKE (B.7l) (INSTRUMENT PANEL) 6 WAY 

CIRCUIT FUNCTION 

Z933 20BK/BR GROUND 

E11 200R/DB PANEL LAMPS DRIVER 

G905 20BRJOR EXHAUST BRAKE SWITCH SIGNAL 

V93720VT/BR SIC SWITCH RETURN 

G904 20VT/DG EXHAUST BRAKE LAMP SIGNAL 
. -

SWITCH-HEADlAMP - BLACK (INSTRUMENT PANEL) 10 WAY 
~ ,-

CIRCUIT FUNCTION 

l11620WTllG HEADLAMP/fOG LAMP SWITCH SIGNAL 

E2200R/BR PANEL LAMPS DIMMER SIGNAL 

t11520WTNl HEADLAMP SWITCH RETURN 

E19200R/BR HEADLAMP SWITCH DIMMER SIGNAL 

Z407 20BK/OR GROUND 

L914 20WT/LG CARGO LAMP SWITCH SIGNAL 

-
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SWITCH· 
HEATED 

SEAT· 
DRIVER 

SWITCH· 
HEATED 

SEAT· 
PASSENGER 

SWITCH· 
HOOD 
AJAR 
(GAS) 

SWITCH· 
HORN 

GREEN 

CAV 

1 

2 

3 

4 

5 

6 

CAV 

1 

2 

3 

4 

5 

6 

CAV 

1 

2 

CAV 

1 

2 

SWITCH-HEATED SEAT-DRIVER - OK. GRAY (INSTRUMENT PANEL) 6 WAY 

CIRCUIT FUNCTION 

Z301 20TN/BK GROUND 

P301 20lG/OR PANEL LAMPS DRIVER 

P693 18LGIWT DRIVER SEAT HEATER SUPPLY 

A930 16RD FUSED B(+) 

-
A930 16RD FUSED B(+) 

SWITCH·HEATED SEAT-PASSENGER - GREEN (INSTRUMENT PANEL) 6 WAY 

CIRCUIT FUNCTION 

Z302 20LG/BK GROUND 

P301 20LG/OR PANEL LAMPS DRIVER 

P95 18LG/WT PASSENGER SEAT HEATER SUPPLY 

A93016RD FUSED B(+) 

A930 16RD FUSED B(+) 

SWITCH-HOOD AJAR (GAS) - (HEADlAMP AND DASH) 2 WAY 

CIRCUIT FUNCTION 

G7020VT/LB HOOD AJAR SWITCH SENSE 

G930 20VTITN AAT RETURN 

SWITCH-HORN - WHITE (STEERING WHEEL) 2 WAY 

CIRCUIT FUNCTION 

X320DGIVT HORN SWITCH SENSE 
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SWITCH· 
1.lmOI 

SWITCH. 

BLACK 

MULTlfUICTIOI 

SWITCH·OIL 
PRESSURE 

.WITCH· 
PARKING 
IRAIE 

~ACk 6_1 
•• ITOH· 

PASSEIGER 
AIRIAG OI/OFf 

CAV 

1 

2 

3 

4 

5 

6 

CAV 

1 

2 

3 

4 

CAV 

1 

1 

2 

CAV 

1 

2 

3 

4 

5 

6 

SWITCH-IGNITION - BLACK (INSTRUMENT PANEL) 6 WAY 

CIRCUIT FUNCTION 

Z109 20BKlGY GROUND 

G20 20VT/BR IGNITION SWITCH SENSE SIGNAL 

F20 20PKIWT IGNITION SWITCH OUTPUT (RUN-START) 

-
A1Q620LBlRD FUSED B(+) 

SWITCH-MULTIFUNCTION· BLACK (INSTRUMENT PANEL) 4 WAY 

CIRCUIT FUNCTION 

G19420VT/LG WASH/BEAM SElECT SWITCH SIGNAL 

L90020WTNL WIPERITURNIBEAM SELECT SWITCH RETURN 

L1220WT/OR TURN LAMPS SWITCH SIGNAL 

W5220BRlYl INTERMITIENT WIPER SWITCH SIGNAL 

SWITCH-Oil PRESSURE - BLACK (ENGINE) 2 WAY 

CIRCUIT FUNCTION 

G6 l8VT/GY (DIESEL) OIL PRESSURE SIGNAL 

G6 l6VT/GY (GAS) OIL PRESSURE SIGNAL 

- . 

SWITCH· PARKING BRAKE - GRAY (HEADLAMP AND DASH) 1 WAY 

CIRCUIT FUNCTION 

B2520DGIWT PARK BRAKE SWITCH SENSE 

SWITCH-PASSENGER AIRBAG ON/OFF - BLACK (INSTRUMENT PANEL) 6 WAY 

CIRCUIT FUNCTION 

Rl06 20lG/LB PASSENGER AIRBAG MUX SWITCH SENSE 

R104 20LB/LG PASSENGER AIRBAG MUX SWITCH RETURN 

G10420VT/GY PASSENGER AIRBAG INDICATOR DRIVER 

F201 20PKlOR FUSED IGNITION SWITCH OUTPUT (RUN-START) 

- -
- . 
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SWITCH· 
POWER SLIDING 

BACKLITE 
(QUAD CABI 

EXCEPT BASEl 

SWITCH· 
POWER 

WINDO.· 
LEFT 
REAR 

BlUE 

BLUE 

S.ITCH· 
POWER 

WINDOW· 
PASSENCER 

SWfTCH· 
POWER 

WINDOW· 
RIGHT 
REAR 

SWITCH-POWER SLIDING BACKLITE (QUAD CAB/EXCEPT BASE) BLACK (INSTRUMENT PANEL) 8 
WAY 

GAV CIRCUIT FUNCTION 

1 

2 Z974 12BK GROUND 

3 Z975 12BK GROUND 

4 F30 12PKIYL FUSED IGNITION SWITCH OUTPUT (RUN-ACe) 

5 0950 120R/LG POWER BACKLITE OPEN (+) 

6 P30i 20LG/OR PANEL LAMPS DRIVER 

7 Z976 20BK GROUND 

8 0951 120RNT POWER BACKLITE OPEN (-) 

SWITCH-POWER WINDOW·LEFT REAR - BLUE (REAR DOOR) 6 WAY 

CAV CIRCUIT FUNCTION , 0111 i4TN/Yl (EXCEPT MEGA CAB) DRIVER REAR WINOOW DRIVER (UP) 

1 0211 14TN/LB (MEGA CAB) DRIVER REAR WINDOW DRIVER (DOWN) 

2 0611 140R/GY lEFT REAR WINDOW DRIVER (DOWN) 

3 . 

4 0411 140R/WT LEFT REAR WINDOW DRIVER (UP) 

5 0211 14TN/LB (EXCEPT MEGA CAB) DRIVER REAR WINDOW DRIVER (DOWN) 

5 0111 14TN/YL (MEGA CAB) DRIVER REAR WINDOW DRIVER (UP) 

6 Q15 140R/LB POWER WINDOW SWITCH FEED 

SWITCH-POWER WINDOW·PASSENGER BLUE (FRONT DOOR) 6 WAY 

CAV CIRCUIT FUNCTION 

1 Q12 120R/BR RIGHT FRONT WINDOW DRIVER (UP) 

2 026 120R/GY MASTER WINDOW SWITCH RIGHT FRONT (DOWN) 

3 

4 Q16 120RITN MASTER WINDOW SWITCH RIGHT FRONT (UP) 

5 Q22120RNT RIGHT FRONT WINDOW DRIVER (DOWN) 

6 Q15 120R/LB POWER WINDOW SWITCH FEED 

SWITCH-POWER WINDOW-RIGHT REAR BLUE (REAR DOOR) 6 WAY 

CAV CIRCUIT FUNCTION 

1 0112 14TN/YL (EXCEPT MEGA CAB) PASSENGER REAR WINDOW DRIVER (UP) 

1 Q212 14TN/LB (MEGA CAB) PASSENGER REAR WINDOW DRIVER (DOWN) 

2 0612 140R/GY RIGHT REAR WINDOW DRIVER (DOWN) 

3 

4 0412 140R/WT RIGHT REAR WINDOW DRIVER (UP) 

5 0212 14TN/LB (EXCEPT MEGA CAB) PASSENGER REAR WINDOW DRIVER (DOWN) 

5 0112 i4TN/YL (MEGA CAB) PASSENGER REAR WINDOW DRIVER (UP) 

6 Q15 14TN/LG POWER WINDOW SWITCH FEED 
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CONNECTOR 
NOT 

AVAILABLE 

~8lACK 

2~1 

SWITCH· 
REIIOTE 
RADIO· 
LEn 

Ir'~BLACK 

2~' 
SWITCH· 
REIIOTE 
RADIO· 
RIOHT 

SWITCH· 
SEAT 
BELT· 

DRIVER 
~HD) 

,- lTGRAY 

SWITCH· 
SEAT 
BELT· 

DRIVER 
ILD) 

CAV 

1 

2 

CAV 

1 

2 

CAV 

1 

2 

CAV 

1 

2 

SWITCH-PTO (NGC) - (HEADlAMP AND DASH) 1 WAY 

CIRCUIT FUNCTION 

G113 20VT PTO SWITCH SENSE 

SWITCH-REMOTE RADIO-LEFT - BLACK (STEERING WHEEL) 2 WAY 

CIRCUIT FUNCTION 

X20 22GYNofT RADIO CONTROL MUX 

G902 22wr/BR GROUND 

SWITCH-REMOTE RADIO-RIGHT - BLACK (STEERING WHEEL) 2 WAY 

CIRCUIT FUNCTION 

X2022GYIWT RADIO CONTROL MUX 

G902 22wr /BR GROUND 

SWITCH-SEAT BELT-DRIVER (HO) - (SEAT) 2 WAY 

CIRCUIT FUNCTION 

Z951 18BK GROUND 

G1020VT/LG SEAT BELT SWITCH SENSE 

SWITCH-SEAT BELT-DRIVER (LO) - LT. GRAY (SEAT) 2 WAY 

CIRCUIT FUNCTION 

Z91720BK GROUND 

R57 20LG/GY DRIVER SEAT BELT SWITCH SENSE 
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SWITCH· 
SEAT· 

DRIVER 
(HD) 

.W"CH· 
SEAT. 

DRIVER 
(LDt 

SWITCH· 
SEAT· 

PASSEIIGER 

CAV 

A 

B 

C 

E 

F 

G 

H 

J 

K 

L 

M 

N 

CAV 

1 

2 

3 
4 

5 

6 

7 

8 

CAV 

A 

B 

C 

E 

F 

G 

H 

J 

K 

L 

M 

N 

A210 120R/RD 

Z939 14BK 

P11 12LGIYL 

-

Z939 14BK 

A210 120R/RD 

P13 12LGfOR 

P17 12L6/0G 

P1512LG/BR 

P1912LG/lB 

P21 12lG/TN 

P19 12LGfLB 

Z939148K 

P1512LGJWT 

A2l0 120RlRD 

Pi1 12LGIYL 

P1712LG/DG 

P13 12LG/OR 

P21 12LGfTN 

A210 120RfRD 

Z939l4BK 

P12 12LGIYL 

Z939 14BK 

A210 120RfRD 

P10 12LG/TN 

Pi6 12LGfBR 

P14 12LG/OR 

P20 12LGfLB 

P18 12LG/OR 

SWITCH-SEAT-DRIVER (HD) (SEAT) 12 WAY 

CIRCUIT FUNCTION 

FUSED B(+) 

GROUND 

DRIVER SEAT REAR UP DRIVER 

-
GROUND 

FUSED B(+} 

DRIVER SEAT REAR DOWN DRIVER 

DRIVER SEAT HORIZONTAL REARWARD DRIVER 

DRIVER SEAT HORIZONTAL FORWARD DRIVER 

DRIVER SEAT FRONT UP DRIVER 

DRIVER SEAT FRONT DOWN DRIVER 

SWITCH-SEAT-ORIVER (LD) - GRAY (SEAT) B WAY 

CIRCUIT FUNCTION 

DRIVER SEAT FRONT UP DRIVER 

GROUND 

DRIVER SEAT HORIZONTAL FORWARD DRIVER 

FUSED B{+) 

DRIVER SEAT REAR UP DRIVER 

DRIVER SEAT HORIZONTAL REARWARD DRIVER 

DRIVER SEAT REAR DOWN DRIVER 

DRIVER SEAT FRONT DOWN DRIVER 

SWITCH-SEAT-PASSENGER - (SEAT) 12 WAY 

CIRCUIT FUNCTION 

FUSED B(+) 

GROUND 

PASSENGER SEAT REAR UP DRIVER 

GROUND 

FUSED B(+} 

PASSENGER SEAT REAR DOWN DRIVER 

PASSENGER SEAT HORIZONTAL REARWARD DRIVER 

PASSENGER SEAT HORIZONTAL FORWARD DRIVER 

PASSENGER SEAT FRONT UP DRIVER 

PASSENGER SEAT FRONT DOWN DRIVER 
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A 

A 

SWITCH· 
SPEED 

CONTROL· 
LEFT 

SWITCH· 
SPEED 

CONTROL· 
RIGHT 

SWITCH· 
STOP U., 

c b:PQ B 

D [gQ A 

SWITCH· 
SUNROOF 

BLACK 

BLACK 

C 

BLACK 

CAV 

A 

B 

C 

CAV 

A 

B 

C 

CAV 

1 

2 

3 

4 

5 

6 

CAV 

A 

B 

C 

D 

SWITCH-SPEED CONTROL -LEFT - BLACK (STEERING WHEEL) 3 WAY 

CIRCUIT FUNCTION 

V3B 22VT/OR SIC SWITCH NO.2 SIGNAL 

V937 22DB/DG SIC SWITCH RETURN 

V3722VT SIC SWITCH NO.1 SIGNAL 

SWITCH-SPEED CONTROL-RIGHT - BLACK (STEERING WHEEL) 3 WAY 

CIRCUIT FUNCTION 

V38 22VT/OR SIC SWITCH NO.2 SIGNAL 

V937 22DB/DG SIC SWITCH RETURN 

V37 22VT SIC SWITCH NO. 1 SIGNAL 

SWITCH-STOP LAMP - BLACK (INSTRUMENT PANEL) 6 WAY 

CIRCUIT FUNCTION 

A103 18GY/RD FUSED B(+) 

L50 18WTITN BRAKE LAMP SWITCH OUTPUT 

V3020VT/WT SIC BRAKE SWITCH OUTPUT 

V32 20VTIYL BRAKE SWITCH NO.2 SIGNAL 

Z429 20BKJOR GROUND 

82920DGIWT BRAKE SWITCH NO.1 SIGNAL 

SWITCH-SUNROOF - BLACK (HEADLINER) 4 WAY 

CIRCUIT FUNCTION 

04 200R/YL SUNROOF VENT SWITCH SENSE 

06 200R/lG SUNROOF SWITCH SUPPLY 

03200RITN SUNROOF OPEN SWITCH SENSE 

OS 200R/LB SUNROOF CLOSE SWITCH SENSE 



8W .. 80 • 144 ------- 8W·80 CONNECTOR PIN-OUTS ------- DR 

5 

10 

DOD 

•• ITCH· 
TIRE 

PRESIURE 
IIOIITOR 

SWITCH.TOWI 
HAUL 

OYERDRIYE OFF 

SWITCH· 
TRAI.FER 

CASE 
SELECTOR 

(ETC) 

CAV 

1 

2 

3 

4 

5 

6 

CAV 

1 

2 

3 

4 

5 

6 

CAV 

1 

2 

3 

4 

5 

6 

7 

6 

9 

10 

SWITCH-TIRE PRESSURE MONITOR - BROWN (INSTRUMENT PANEL) 6 WAY 

CIRCUIT FUNCTION 

G561 20VT TPM INDICATOR CONTROL 

E11 200R/DB PANEL LAMPS DRIVER 

G562 20VTIYL TPM SWITCH SIGNAL 

Z60020BK GROUND 

F504 20GY/PK NO FUNCTION DEFINED 

SWITCH·TOWIHAUl OVERDRIVE OFF NATURAL (INSTRUMENT PANEL) 6 WAY 

CIRCUIT FUNCTION 
. 
. 
T6 20DG (EXCEPT AUTOSTICK ERS) TOW/HAUL OVERDRIVE OFF SWITCH SIGNAL 

Z71 20LB/BK (EXCEPT AUTOSTICK GROUND 
ERS) 

T5 20DGIYL (AUTOSTICK ERS) AUTOSTICK (ERS)-TOW/HAUL SIGNAL 

T160 20DGiWT (AUTOSTICK ERS) SENSOR GROUND 

SWITCH-TRANSFER CASE SELECTOR (ETC) - BLACK (INSTRUMENT PANEL) 10 WAY 

CIRCUIT FUNCTION 

K77 20BRiWT TRANSFER CASE POSITION SENSOR INPUT 

-
K977 20BRiWT MODE SELECT 

E11 200RlDB PANEL LAMPS CONTROL 

Z90520BK GROUND 

G9520VT/BR NEUTRAL INDICATOR 

f21 20PKlDG FUSED IGNITION SWITCH OUTPUT (RUN-START) 

- -
- -

-
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12 

.WITCH· 
W'SHER 

FLUID 
LEVEL 

BLACK 

IWITCH· 
WIICH 

(pOWER .'GOII) 

SWITCH· 
WIIDOW, 

DOOR LOCI· 
DRIVER C1 

CAV 

1 

2 

CAV 

1 

2 

3 

4 

5 

6 

CAV 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

SWITCH-WASHER FLUID LEVEL - LT. GRAY (HEADLAMP AND DASH) 2 WAY 

CIRCUIT FUNCTION 

G932 20VTffN WASHER FLUID SWITCH RETURN 

W1 20BRffN WASHER FLUID SWITCH SENSE 

SWITCH-WINCH (POWER WAGON) • BLACK (FRONT WINCH) 6 WAY 

CIRCUIT FUNCTION 

BR WINCH RELAYS CONTROL GROUND 

WT B(+) 

-
DG WINCH RELAY 1-4 CONTROL FEED 

RD GROUND 

BK WINCH RELAY 2·3 CONTROL FEED 

SWITCH-WINDOW/DOOR LOCK-DRIVER C1 - BLUE (FRONT DOOR) 12 WAY 

CIRCUIT FUNCTION 

0612 140R/DB RIGHT REAR WINDOW DRIVER (DOWN) 

0412 140R/LB RIGHT REAR WINDOW DRIVER (UP) 

016 120RffN MASTER WINDOW SWITCH RIGHT FRONT (UP) 

0411 140R/WT LEFT REAR WINDOW DRIVER (UP) 

011 140RlLG LEFT FRONT WINDOW DRIVER (UP) 

026 120R/GY MASTER WINDOW SWITCH RIGHT FRONT (DOWN) 

G161 20VT/DG DRIVER DOOR LOCK SWITCH MUX 

Z939 12BK GROUND 

F3D 12PKlYL FUSED IGNITION SWITCH OUTPUT (RUN-ACC) 

0611 140RlGY LEFT REAR WINDOW DRIVER (DOWN) 

Z939l8BK GROUND 

021 140RIWT LEFT FRONT WINDOW DRIVER (DOWN) 
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SWITCH· 
WlliDOWl 

DOOR LOCI· 
DRIVER C2 

THROTTLE 
10DY 

(3.7L/4.1L, 

THROTTLE 
10DY 
IS.7L, 

BLACK 

~BlACK 

~: 
TRANSDUCER·A/C 

PRESSURE 
(S.IL) 

BLACK 

SWITCH-WINDOW/DOOR LOCK-DRIVER C2 - BLUE (FRONT DOOR) 8 WAY 

CAV CIRCUIT FUNCTION 

1 P71 20TN/DG LEFT MIRROR UP DRIVER 

2 P195 18LGIYL LEFT MIRROR COMMON DRIVER (RIGHT/~OWN) 

3 A940 18RD FUSED 8(+) 

4 P74 l8TN/OR RIGHT MIRROR LEFT DRIVER 

5 Z9391BBK GROUND 

6 P75 20TN/LG LEFT MIRROR LEFT DRIVER 

7 P72 l8TN/GY RIGHT MIRROR UP DRIVER 

8 015 120R/LB WINDOW LOCK OUT SWITCH OUTPUT 

THROTTLE BODY (3.7L14.7L) - BLACK (ENGINE) 6 WAY 

CAV CIRCUIT FUNCTION 

1 K447 20TNIYL ETC MOTOR (+) 

2 F855 20PKlYL 5 VOLT SUPPLY 

3 K922 20BR/OB TP SENSOR RETURN 

4 K448 20TN/OR ETC MOTOR H 
5 K122 20BR/DG TP NO.2 SIGNAL 

6 K2220BR/OR TP NO. 1 SIGNAL 

THROTTLE BODY (S.7L) BLACK (ENGINE) 6 WAY 

CAV CIRCUIT FUNCTION 

1 K2220BR/OR TP NO.1 SIGNAL 

2 F855 20PKlYL 5 VOLT SUPPLY 

3 K447 20TNIYL ETC MOTOR (+) =R <122 20BRIDG TP NO. 2 SIGNAL 

5 K448 20TN/OR ETC MOTOR (-) 

6 K922 20BR/DB TP SENSOR RETURN 

TRANSDUCER-Ale PRESSURE (S.9l) - BLACK (ENGINE) 4 WAY 

CAV CIRCUIT FUNCTION 

1 C918 18BKlLB AlC PRESSURE GROUND 

2 C618 18LB/OR Ale PRESSURE 5 VOLT SUPPLY 

3 C18 18LB/BR AlC PRESSURE SIGNAL 

4 - -
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GRAY 

TRIIIDUCER.I/C 
PRIIIURI 
II. lL/G IS) 

TRIIIPO.DER. 
TIRE PREIIURE· 

LEn 'ROIT 

1'UIIPOIDER· 
TIRE PRESIURE· 

RIIH' FROI' 

COllECTOR 
NOT 

AVAlLIILE 

CAV 

1 

1 

2 

2 

3 

3 

4 

CAV 

1 

2 

3 

4 

5 

6 

CAV 

1 

2 

3 

4 

5 

6 

CAV 

TRANSDUCER-Ale PRESSURE (6.7UGAS) • GRAY (ENGINE) 4 WAY 

CIRCUIT FUNCTION 

C918 18BK/lB (S.7l) AlC PRESSURE GROUND 

C918 20BKIlB (GAS) AlC PRESSURE GROUND 

C818 18lBJOR (6.7L) AlC PRESSURE 5 VOLT SUPPLY 

C818 20LBJOR (GAS) AlC PRESSURE 5 VOLT SUPPLY 

C18 1SlBlBR (6.7l) AlC PRESSURE SIGNAL 

C18 20LBJBR (GAS) AlC PRESSURE SIGNAL 

TRANSPONDER·TIRE PRESSURE·LEFT FRONT - (HEADLAMP AND DASH SIDE) 6 WAY 

CIRCUIT FUNCTION 

f504 20GY/PK FUSED IGNITION SWITCH OUTPUT (RUN) 

0508 20WT/GY COM·UN TIRE PRESSURE MONITOR LAN 

Z92420BK GROUND 

Z924 20BK GROUND 

-

TRANSPONDER·TIRE PRESSURE-RIGHT FRONT - (HEAOLAMP AND DASH SIDE) 6 WAY 

CIRCUIT FUNCTION 

F504 20GYIPK FUSED IGNITION SWITCH OUTPUT (RUN) 

0508 20WT/GY COM-UN TIRE PRESSURE MONITOR LAN 

Z92420BK GROUND 
. -
Z92420BK GROUND 

-

UPFlnER ACCESSORIES-CHASSIS - (CHASSIS SIDE) 3 WAY 

CIRCUIT FUNCTION 

A42214RD FUSED B(+) 

A423 14PK FUSED B(+) 

A42614VT FUSED B(t) 
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cal III ECTOR 
III aT 

AVAILABLE 

COlli III ECTOR 
NOT 

AVAIUILE 

VALVE·EGR 
AIRFLOW CONTAOL 

(l.lL DIESEL, 
(COIPOIIIENT SIDE, 

VALVE·EGA 
AIRFLOW CONTROL 

II.lL DIESEL) 

VALVE·EGR 
COOLER 
BYPASS 

le.n DH/D1) 

CAV 

1 

1 

2 

3 

4 

CAV 

1 

2 

3 

4 

5 

CAV 

1 

2 

3 

4 

CAV 

1 

2 

3 

4 

CAV 

1 

2 

3 

4 

UPFITIER ACCESSORIES-ENGINE COMPARTMENT - 5 WAY 

CIRCUIT FUNCTION 

F923 16PK/YL (AfT) RUN RELAY OUTPUT 

K425 16PKlYL (MIT) IN CAB POWER TAKEOFF SWITCH INPUT 

V937 18VT/BR SIC SWITCH RETURN 

G425 l8VT IYL POWER TAKEOFF SYSTEM STATUS BULB 

F922 l6PKlRD FUSED IGNITION SWITCH OUTPUT (RUN) 

UPFITTER ACCESSORIES-JUMPER KIT - 5 WAY 

CIRCUIT FUNCTION 

F923 16PKlYL RUN RELAY OUTPUT 

V937 l8VTfBR SIC SWITCH RETURN 

G425 l8VT IYL POWER TAKEOFF SYSTEM STATUS BULB 

F922 16PKlRD FUSED IGNITION SWITCH OUTPUT (RUN) 

A426 14VT FUSED B(+) 

VALVE-EGR AIRFLOW CONTROL (6.7L DIESEL) - (COMPONENT SIDE) 4 WAY 

CIRCUIT FUNCTION 

K158 l8BRIYL EGR AIRFLOW CONTROL VALVE MOTOR (t) 

K314 lSBR EGR AIRFLOW CONTROL VALVE MOTOR (-) 

F348 l6PKJOR SMART POWER RELAY FEED 

K97l l8BR/PK SENSOR GROUND 

VALVE-EGR AIRFLOW CONTROL (6.7L DIESEL) - (ENGINE) 4 WAY 

CIRCUIT FUNCTION 

K15S lSBRlYl EGR AIRFLOW CONTROL VALVE MOTOR (t) 

K314 l8BR EGR AIRFLOW CONTROL VALVE MOTOR (-) 

F348 16PKJOR SMART POWER RELAY FEED 

K971 l8BR/PK SENSOR GROUND 

VAlVE-EGR COOLER BYPASS (6.7l OH/01) - 4 WAY 

CIRCUIT FUNCTION 

K671 l8BR/OB EGR BYPASS STATUS 

K670 lSBR/LB EGR BYPASS VALVE SIGNAL 

F348 16PKJOR SMART POWER RELAY FEED 

K972 l8DB/TN ACTUATOR GROUND 



DR ------- 8W-80 CONNECTOR PIN-OUTS ------- 8W - 80 - 149 

CONNECTOR 
NOT 

AVAILABLE 

WIRING· 
TRAILER 

TOW 4 .• " 

WIRING· 
TRAILER 

TOW 7·WAY 

CAV 

1 

1 

1 

1 

1 

1 

1 

CAV 

1 

2 

3 

4 

CAV 

1 

2 

3 

4 

5 

6 

7 

B 

9 

10 

WIRING-TRAILER TOW (BOX OFF) - (CHASSIS) 1 WAY 

CIRCUIT FUNCTION 

Ai00 14RDNl FUSED B(+) 

B40 14DG TRAILER TOW BRAKE B(+) 

L1 1BWT/LG BACKUP LAMP FEED 

L673 1SYL TRAILER TOW LEFT TURN RELAY OUTPUT 

L674 18LG TRAILER TOW RIGHT TURN RELAY OUTPUT 

L678 1SBR FUSED PARK LAMP FEED 

Z927 14BK GROUND 

WIRING-TRAILER TOW 4-WAY • BLACK (CHASSIS) 4 WAY 

CIRCUIT FUNCTION 

Z927 14BK GROUND 

L678 iSBR FUSED PARK LAMP FEED 

L673 18YL TRAILER TOW LEFT TURN RELAY OUTPUT 

L674 i8LG TRAILER TOW RIGHT TURN RELAY OUTPUT 

WIRING-TRAILER TOW 7-WAY . BLACK (CHASSIS) 10 WAY 

CIRCUIT FUNCTION 

L674 18LG TRAILER TOW RIGHT TURN RELAY OUTPUT 

L1 18WT/LG BACKUP LAMP FEED 

A 100 14RDIVT FUSED B(+) 

L678 1SBR FUSED PARK LAMP FEED 

B40 14DG TRAILER TOW BRAKE B(+) 

Z927 14BK GROUND 

Z927 14BK GROUND 

L673 18YL TRAILER TOW LEFT TURN RELAY OUTPUT 
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8W·91 CONNECTOR/GROUND/SPLICE LOCATION 

TABLE OF CONTENTS 

page 

CONNECTOR/GROUND/SPLICE LOCATION 
DESCRIPTION ................................. 1 

CONNECTORlGROlIND/SPLICE LOCATION 

DESCRIPTION 
This section provides illustrations identifying connector, ground, and splice locations in the vehicle. Connector, 
ground, and splice indexes are provided. Use the wiring diagrams in each section for connector, ground, and splice 
identification. Refer to the index for the proper figure number. For items that are not shown in this section N/S is 
placed in the Fig. column. 

CONNECTORS 

CONNECTOR NAME/NUMBER COLOR LOCATION FIG. 

Actuator-Blend Door-Driver Gray On HVAC Unit 40 
Actuator-Blend Door-Passenger Gray On HVAC Unit 40 
(Dual Zone) 

Actuator-Electronic Turbo (6.7l Lt. Gray Lower Right Front Engine 16 
Diesel) 

Actuator-Fuel Control (Diesel) Black Left Side of Engine 12,13 
Actuator-Mode Door 1 (Panel to Gray On HVAC Unit 40 
Floor) 

Actuator-Mode Door 2 (Defrost to Gray On HVAC Unit 40 
Floor) 

Actuator-Recirculation Door Gray On HVAC Unit N/S 

Driver Squib 1 Black On Steering Wheel 43 
Airbag-Driver Squib 2 Brown On Steering Wheel 43 
Airbag-Passenger Squib I Yellow Right Front of Instrument Panel 46 
Airbag-Side Curtain-Left Yellow 58,63 
Airbag-Side Curtain-Right Yellow Top Right B-Pillar 61,64 
Amplifier-Radio C1 White Top Center of Instrument Panel 46 
Amplifier-Radio C2 White Top Center of Instrument Panel 46 

Antenna -Radio - At Antenna Base 48 

Antenna -Satellite Center Rear Roof 60 

Antenna Cable-Radio - Right Kick Panel 48 

Antenna Cable-Satellite Behind Passenger Seat 59, 60 
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CONNECTOR NAME/NUMBER COLOR LOCATION FIG. 

Assembly-EGR Valve Black Right Front Engine 11 

Assembly-Line Pressure Sensor! Black Left Side Transmission 19 
Variable Force Solenoid 

Assembly-Shift Motor/Mode Sensor Ok. Gray Left Front Side of Transfer Case 21,24,26 

Assembly-Transmission Solenoid Lt. Left Side of Transmission 20 
(RE) Brown 

Assembly-Transmission Solenoid Left Side of Transmission 26 
C1 (RC) 

Assembly-Transmission Solenoid Left Side of Transmission 26 
C2 (RC) 

Assembly-Transmission Solenoid/ Lt. Right Rear of Transmission 19 
Pressure Switch (RLE) Brown 

Assembly-Transmission Solenoid! Black Left Side of Transmission 21 
TRS (RFE) 

Assembly-Transmission Throttle On Transmission N/S 
Valve 

Assembly-Winch B( +) Eyelet Behind Front Bumper 2 

Assembly-Winch (Ground) Behind Front Bumper 2 

Auxiliary PDC Box (DC) Left Rear Engine Compartment 34 

Backlite-Electric Heated (Ground) Black Right of Rear Window 65 

Backlite-Electric Heated (Power) Black Left of Rear Window 58, 63 

Battery-Auxiliary-Negative (Diesel) - Right Engine Compartment N!S 

Battery-Auxiliary-Positive (Diesel) - Right Engine Compartment 17 

Battery-Negative (Gas) - Left Engine Compartment 34, 2 

Battery-Negative (Diesel) - Left Engine Compartment 34 

Battery-Positive (Gas) - Left Engine Compartment 2, 34 

Battery-Positive (Diesel) - Left Engine Compartment 17, 34 

C102 Gray Near Integrated Power Module 30, 34 

C103 Black Left Rear Engine Compartment 29, 39 

C108 Black lower Rear Engine Compartment 14,20,26 

C 112 (Diesel) Black Left Side Engine 13 

C116 (Diesel) Blue left Side of Valve Cover 12, 14, 15 

C 117 (Diesel) Blue Left Side of Valve Cover 12, 14, 15 

C129 Left Frame Rail Below Cab 32, 69 

C130 (Except RC) Black Rear of Engine 6,14,29,39 

C130 (RC) Black Rear of Engine 27 

C131 (GAS) Black Right Rear Engine Compartment 6,29 

C132 (Diesel) Ok. Gray Rear Engine Compartment 39 
C134 (Power Wagon) Ok. Gray Left Rear Engine Compartment 32, 69 

C135 Black Left Rear Engine Compartment 32, 69 

C136 Natural Front of Left Instrument Panel 31,58,63 
C137 Natural Left Kick Panel 31 
C138 Black Left Front Engine Compartment 30 
C140 Ok. Gray Left Rear Engine 9 
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CONNECTOR NAMEINUMBER COLOR LOCATION FIG. 
C145 (DC) Lower Left Rear Engine 32,69 

Compartment 

C160 Left Side Engine Compartment 34,35 

C200 Lt. Gray Under Instrument Panel 46 

C201 Lt. Gray Near Left Instrument Panel 46, 53 
Speaker 

C206 Black Right Instrument Panel 46,65 

C219 Gray- Left Side of Instrument Panel 31,42,46,49 

C220 Natural Left Side of Instrument Panel 42,46,49,58,63 

C221 Lt. Gray Left Upper Instrument Panel 46,53 

C301 White Right Kick Panel 56. 62 

C302 Natural Left Front Door 56, 62 

C304 White Left Side of Instrument Panel 55,63 

C305 Natural At Left Front Door 55,63 

C306 White Middle Front of Door 57,63 

C308 Natural Under Instrument Panel 46, 62 

C311 Ok. Gray Left Rear of Frame 58,63,66 

C313 At Driver Seat 66 

C316 White At Passenger Seat 66,67 

C318 Center Console N/S 

C319 Lt. Gray Below Center Bench or Center 66 
Console 

C320 Natural Right Rear Door 57.64 

C323 Gray Right Front Corner of Passenger 67 
Seat 

C327 Right Rear Fender 70, 72 

C328 Black Left Rear Fender 70,72-

C337 Natural Left B-Pillar 58,63 

C340 Black Center Headliner 54 

Capacitor-Ignition Black Left Rear of Engine Compartment 6 

Cluster C1 White Rear of Instrument Cluster 50 

Cluster C3 Gray Rear of Instrument Cluster 50 

Cluster C4 Gray Rear of Instrument Cluster 50 

Ciutch-AIC Compressor (qiesel) Black lower Right Front Engine- 12, 16 

Ciutch-AIC Compressor (Gas) Black Top Front Engine 5,8,9 

Coil-Ignition 1 Black Left Top Side of Intake Manifold 8, 9 

Coil-Ignition 2 Black Right Top Si~e of Intake Manifold 5,11 

Coil-Ignition 3 Black Left Top Side of Intake Manifold 8,9 

Coil-Ignition 4 Black, Right Top Side of Intake Manifold 5, 11 

Coil-Ignition 5 Black Left Top Side of Intake Manifold 8, 9 

Coil-Ignition 6 Black Right Top Side of Intake Manifold 5. 11 

COil-Ignition 7 Black Left Top Side of Intake Manifold 8,,9 

Coil-Ignition 8 Black Right Top Side of Intake Manifold 5, 11 

Control-AlC-Heater C1 Black Center of Instrument Panel 47 
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CONNECTOR NAME/NUMBER COLOR LOCATION FIG. 

Control-AlC-Heater C2 Black Center of Instrument Panel 47 

Data Link Connector Black Left Bottom of Instrument Panel 49 

Drive-Fan-Radiator Ok. Gray Lower Front Engine Compartment 13,37 

Generator Black Front of Engine 8,9,10,11,12 

Generator-Eyelet Top Front of Engine 36 

Heater-Fuel (Diesel) Blue Left Side Engine 12, 14 

Heater-Intake Air (Diesel) On Engine N/S 

Heater-Seat Cushion-Driver Green Under Driver Seat 66 

Heater-Seat Cushion-Passenger Green Under Passenger Seat 67 

Horn 1 Black Left Front Fender 38 

Horn 2 Black Left Front Fender 38 

Injector-Fuel 1 (Diesel) Under Front of Valve Cover 15 

Injector-Fuel 1 (Gas) Black Left Top Engine 8,9 

Injector-Fuel 2 (Diesel) Under Front of Valve Cover 15 

Injector-Fuel 2 (Gas) Black Right Top Engine 5, 11 

Injector-Fuel 3 (Diesel) Under Middle of Valve Cover 15 

Injector-Fuel 3 (Gas) Black Left Top Engine 8,9 

Injector-Fuel 4 (Diesel) Under Middle of Valve Cover 15 

Injector-Fuel 4 (Gas) Black Right Top Engine 5, 11 

Injector-Fuel 5 (Diesel) Under Rear of Valve Cover 15 

Injector-Fuel 5 (Gas) Black Left Top Engine 8,9 

Injector-Fuel 6 (Diesel) Under Rear of Valve Cover 15 

Injector-Fuel 6 (Gas) Black Right Top Engine 5, 11 

Injector-Fuel 7 (Gas) Black Left Top Engine 8,9 

Injector-Fuel 8 (Gas) Black Right Top Engine 5, 11 

Lamp-Backup-Left Left Rear Body 70 

Lamp-Backup-Right Right Rear Body 70 

Lamp-Bar-Tailgate Black At Tailgate 70 

Lamp':Center Bezel Black Center Stack 47 

Lamp-Center Console Lower Bucket of Center Console N/S 

Lamp-CHMSL -Aftermarket Left Rear Chassis 70 

Lamp-Clearance 1 Black Left Roof 65 

Lamp-Clearance 2 Black Left-Center Roof 65 

Lamp-Clearance 3 Black Center Roof 65 

Lamp-Clearance 4 Black Right-Center Roof 65 

Lamp-Clearance 5 Black Right Roof 65 

Lamp-Dome-Rear Black Center of Headliner 53 
Lamp-Fender-Front Left (Dual Black Front of Left Rear Fender 72 
Wheels) 

Lamp-Fender-Front Right (Dual Black Rear of Left Rear Fender 72 
Wheels) 

Lamp-Fender-Rear Left (Dual Black Front of Right Rear Fender 72 
Wheels) 
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CONNECTOR NAMEINUMBER COLOR LOCATION FIG. 

Lamp-Fender-Rear Right (Dual Black Rear of Right Rear Fender 72 
Wheels) 

Lamp-Fog-Left Front Gray Left Front Fascia N/S 

Lamp-Fag-Right Front Gray Right Front Facial N/S 

Lamp-Glove Box Black At Glove Box 46 

Lamp-Headfamp-Left Ok. At Headlamp 30 
Green 

Lamp-Headlamp-Right Ok. At Headlamp 3,29 
Green 

Lamp-High Mounted Stop/Cargo White Rear of Cab 53,68 

Lamp-license-Left Black At Rear Bumper 70 

Lamp-license-Right Black At Rear Bumper 70 

Lamp-Park -Left Black Left Front Engine Compartment 30 

Lamp-Park-Right Black Right Front Engine Compartment 3,29 

Lamp-Parkffurn-Left Front Brown At Lamp 30 

Lamp-Parkffurn-Right Front Brown At Lamp 3,29 

Lamp-Reading-Front Black Center of Headliner 53 

Lamp-Tail StoplTurn-Left Black Left Rear Pickup Box 70, 71 

Lamp-Tail StoplTurn-Right Black Right Rear Pickup Box 70, 71 

Lamp-Underhood Black Left Hood 38 

Lamp-Vanity-Left Black Left Headliner 53 

Lamp-Vanity-Right Black Right Headliner 53 

Latch-Door-Driver ,Black Left Front Door 55 

Latch-Door-Left Rear Black Left Rear Door 57 

Latch-Door-Passenger Black Right Front Door 56 
Latch-Door-Right Rear Black Right Rear Door 57 

lighte'r-Cigar Gray Rear of Cigar Lighter 44,47 

Media System-Monitor/DVD Black Center Headliner 54 
Mirror-Inside Rearview C1 Black Top Center of Windshield 65 

Mirror-Inside Rearview C2 Black Top Center of Windshield 65 

Mirror-Outside Rearview-Driver Black At Mirror 55 
Mirror-Outside Rearview-Passenger ' Black At Mirror 56 
Module-Anti-Lock Brakes Left Fender Side Shield 30, 32 

Module-Axle Disconnect-Front Ok. Gray Lower Right Engine Compartment 35 

Module-Brake Provision Blue Left Kick Panel 31 

Module-Electronic Overhead Black In Overhead Console 53 

Module-Engine Control C 1 Black Left Engine 12, 13, 18 

Module-Engine Control C2 Black Left Engine 13,18 

Module-Final Drive Control Right Front Engine Compartment 28,29 

Module-Fuel Pump Lt. Gray At Fuel Tank 69,71 

Module-Hands Free Ok. Gray Right Instrument Panel 46 

Module-02 Sensor (DH/D1 B.7L Transmission Harness N/S 
Diesel 
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CONNECTOR NAME/NUMBER COLOR LOCATION FIG. 
Module-Occupant Restraint Left Fender Side Shield 51 
Controller C1 

Module-Occupant Restraint Left Fender Side Shield 58.63 
Controller C2 

Module-Powertrain Control C 1 Black Right Rear Engine Compartment 6 

Module-Powertrain Control C2 Black! Right Rear Engine Compartment 6 
Orange 

Module-Powertrain Control C3 Black! Right Rear Engine Compartment 29 
Natural 

Module-Powertrain Control C4 Black! Right Rear Engine Compartment 6 
Green 

Module-Remote Throttle Provision Lt. Gray Lower Left Rear Engine 14 
(6.7L Diesel) Compartment 

Module-Sentry Key Remote Entry Black On Steering Column 41,42,47 

Module-Steering Control C1 White Steering Column 42, 47 

Module-Steering Control C2 Yellow On Steering Wheel 43,47 

Module-Steering Control C3 Yellow On Steering Wheel 43 

Module-Steering Control C4 White Steering Column 42 

Module-Totally Integrated Power Lt. Gray Left Front Fender 33 
C1 

Module-Totally Integrated Power Black Left Front Fender 33 
C2 

Module-Totally Integrated Power Black Left Front Fender 33 
C3 

Module-Totally Integrated Power Lt. Gray Left Front Fender 33 
C4 

Module-Totally Integrated Power Black Left Front Fender 33 
C5 

Module-Totally Integrated Power Brown Left Front Fender 33 
C6 

Module-Totally Integrated Power Blue Left Front Fender 33 
C7 

Module-Totally Integrated Power Brown Left Front Fender 33 
C8 

Module-Totally Integrated Power Blue Left Front Fender 133 
C9 

Module-Totally Integrated Lt. Gray Left Front Fender 33 
C10 

Module-Totally Integrated Power - Right Side of TIPM 34 
Eyelet 

Module-Transmission Control C1 Below Left Instrument Panel 31 

Module-Transmission Control C2 Below Left Instrument Panel 31 

Module-Transmission Control C3 Below Left Instrument Panel 31 

Motor-Adjustable Pedals Lt. Gray Left of Instrument Panel 49 

Motor-Blower Black Behind Right Side of Instrument 40 
Panel 

Motor-Condenser Fan Black Near Condenser 31 
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CONNECTOR NAMEINUMBER COLOR LOCATION FIG. 

Motor-Power Sliding Backlite Below Center of Backlite 64 

Motor-Seat Adjuster-D river Black At Driver Seat 66 
Horizontal 

Motor-Seat Adjuster-Front Driver Black At Driver Seat 66 
Vertical 

Motor-Seat Adjuster-Front Black At Passenger Seat 67 
Passenger Vertical 

Motor-Seat Adjuster-Passenger Black At Passenger Seat 67 
Horizontal 

Motor-Seat Adjuster-Rear Driver Black At Driver Seat 66 
Vertical 

Motor-Seat Adjuster-Rear Black At Passenger Seat 67 
Passenger Vertical 

Motor-Window-Driver Black In Passenger Door at Motor 55 

Motor-Window-Left Rear Black In Door at Motor 57 

Motor-Window-Passenger Black In Passenger Door at Motor 56 

Motor-Window-Right Rear Black In Door at Motor 57 

Motor-Wiper-Front left Side of Cowl 30, 32 
Motor/Module-Sunroof Center Headliner N/S 

Port-Diagnostic (6.7l Diesel) left Rear Engine Compartment 14 
Port-Upfitters Below left Instrument Panel 31 

Power Outlet Gray Center of I~strument Panel 47 

Power Outlet-Console Gray In Center Console N/S 

Power Outlet-Lower Console Lower Bucket of Center Console N/S 

Pump-Washer-Windshield Black At Washer Fluid Reservoir 29 
Radio C1 (Base) Black Rear of Radio 47 

Radio C1 (Premium) Black Rear of Radio 47 

Radio C2 (Premium) Gray Rear of Radio 47 

Receiver-Satellite Black Rear Cab Floor 46 
Receiver-Satellite Antenna At Receiver on Rear Cab Floor 59 
Relay-Intake Air Heater - Right Engine Compartment 4 

Relay-Smart Power Front of Battery Tray 33 
Relay-Trailer Tow Damping Front of Battery Tray 33 

Relay-Transmission Headlamp and Dash Harness N/S 

Resistor-Blower Motor Black Behind Right Side of Instrument 40 
Panel 

Seat Belt-Tension Reducer-Driver Natural left B-Pillar 58 
Seat Belt-Tensioner-Driver Black Left B-Pillar 58,63 

Seat Belt-Tensioner-Passenger Black Right B-Pillar 61,64 

Sensor-Accelerator Pedal Position Black Under Battery Tray 31 
Sensor-Ambient Air Temperature Black Left Rear of Hood 30 

Sensor-Battery Temperature Black Below Battery Tray 30, 32 

Sensor-Brake Fluid level Black Near Master Cylinder 32 

Sensor-Camshaft Position (Diesel) Natural lower left Front Engine 13 
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CONNECTOR NAME/NUMBER COLOR LOCATION FIG. 

Sensor-Camshaft Position (Gas) Gray Right Front Side of Engine 5, 11 

Sensor-Crankcase (6.7l Diesel) Lt. Gray Top of Valve Cover 14 

Sensor-Crankshaft Position (Diesel) Natural lower left Front Engine 13 

Sensor-Crankshaft Position (Gas) Black Right Rear of Engine Block 5, 11, 19 

Sensor-Dynamics Front Center of Body 52 

Sensor-EGR Temperature (6.ll Black Top left Front Engine 14 
DH/D1) 

Sensor-Engine Coolant Black Top Right Front Engine 13 
Temperature (Diesel) 

Sensor-Engine Coolant Black Front of Engine 8, 11 
Temperature (Gas) 

Sensor-Evaporator Temperature Black Right Side of HVAC 40 

Sensor-Exhaust Pressure 1/1 (6.ll It. Gray Upper Right Front Engine 13 
Diesel) 

Sensor-Exhaust Temperature 1/1 Exhaust Pipe Front of Catalytic 26 
(6.7l Diesel) Converter 

Sensor-Exhaust Temperature 1/2 Exhaust Pipe Rear of Catalytic 26 
(6.7l Diesel) Converter 

Sensor-Exhaust Temperature 1/3 Exhaust Pipe downstream of 26 
(6.7l Diesel) Catalytic Converter 

Sensor-Front Impact-left Yellow left Front Engine Compartment 30 

Sensor-Front Impact-Right Yellow ,Right Front Engine Compartment 29 

Sensor-Fuel Rail Pressure (Diesel) Black Left Rear Top of Engine 14, 18 

Sensor-Input Speed Black Left Side of Transmission 19,21,26 

Sensor-Intake Air Temperature Dk. Gray On Intake Manifold 7,9, 11 

Sensor-Knock (4.7l) Black Left Rear of Engine NIS 
Sensor-Knock 1 (3. 7U5. 7L) Black left Rear of Engine 9,19,22 

Sensor-Knock 2 (3.7U5.7L) Black Right Rear of Engine 11, 19,22 

Sensor-Line Pressure Black Right Rear of Transmission 23 

Sensor-Manifold Absolute Pressure Gray Left Front of Intake Manifold 8,9, 11 

Sensor-Mass Air Flow (6.ll Diesel) Black On Air Cleaner Housing 13 

Sensor-Oil Pressure (5.7L Light Black lower Right Front Engine 11 
Duty) 

Sensor-Oil Temperature Black Lower Right Front Engine 11 

Sensor-Output Speed Black Left Side of Transmission 19,20,21,26 

Sensor-Oxygen 111 (3.7l) Black Left Front of Side of Transmission 19,22 

Sensor-Oxygen 1/1 (4.7l) Black Left Front of Side of Transmission 21,22 

Sensor-Oxygen 1/1 (5.7UDiesel) Black left Front of Side of Transmission 21,24 

Sensor-Oxygen 1/2 (3.7L) Black Left Front of Side of Transmission 19,22 

Sensor-Oxygen 1/2 (4.7L) Black left Front of Side of Transmission 21,22 

Sensor-Oxygen 112 (5.7UDiesel) Black left Front of Side of Transmission 21 

Sensor-Oxygen 2/1 (3.7L) Black Left Front of Side of Transmission 19,22 

Sensor-Oxygen 2/1 (4.ll) Black Left Front of Side of Transmission 22 

Sensor-Oxygen 211 (5.7UDiesel) Black left Front of Side of Transmission 23 
Sensor-Oxygen 212 (3.7L) Black left Front of Side of Transmission 19,22 
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CONNECTOR NAME/NUMBER COLOR FIG. 
I 

Sensor-Oxygen 212 (4. 7L) Black ~f Transmission 22 

Sensor-Oxygen 212 (5.7L1Diesel) Black f Transmission 23, 24 

Sensor-Prop Shaft Speed-Front se 21 
(Full Time ETC) 

Sensor-Prop Shaft Speed-Rear Top of Transfer Case 21 
(Fulillme ETC) 

Sensor-Seat Track Position-Driver Gray Right Rear Bottom of Driver Seat 66 

Sensor-Side Impact-Left 1 Yellow left B-Pillar 58, 63 

Sensor-Side Impact-Right 1 Yellow Right B-Pillar 61,64 

Sensor-Exhaust Pressure 1/2 (6.7l Rear of Transmission 25,26 
Diesel) 

Sensor-Steering Angle left of Steering Column 42 

Sensor-Temperature/Pressure-I nlet Ok. Gray On Air Cleaner Housing 13,4,12 

Sensor-TemperaturelPressu re-MAP Dk. Gray left Upper Rear Engine 14 
(6.7l Diesel) 

Sensor-Transfer Case Position Btack Top of Transfer Case 22,25 
(Manual Transfer Case) 

Sensor-Transmission Range Black Left side of Transmission 19,20,26 

Sensor-Transmission Temperature Right Side of Transmission 26 

Sensor-Turbo Speed (6.7L Diesel) Black Lower Right Front Engine 16 

Sensor-Water In Fuel (Diesel) Pink Left Side Engine at Bottom of 14,18 
Canister 

Sensor-Wheel Speed-ABS-Left Black Left Rear lower Side of Engine 38 
Front Compartment 

Sensor-Wheel Speed-ABS-Left Black Near Left Rear Wheel 70 
Rear 

Sensor-Wheel Speed-ABS-Rear Black Top of Rear Differential 70 

Sensor-Wheel Speed-ABS-Right Black Right Rear lower Side of Engine 29 
Front Compartment 

Sensor-Wheel Speed-ABS-Right Black Near Right Rear Whee! 70 
Rear 

Solenoid-Brake Transmission Shift Black Near Steering Column 42, 47 
Interlock 

Solenoid-Evap Purge Black left Fender Side Shield 32 

Solenoid-Locker-Front Black left Rear Engine 36 

Solenoid-locker-Rear Black At Rear Differential 70 

Solenoid-Multi Displacement Black Top of Engine N/S 
System Cyl1 

Solenoid-Multi Displacement Black Top of Engine N/S 

System Cyl4 

Solenoid-Multi Displacement Black Top of Engine N/S 

System Cyl 6 

Solenoid-M ulti Displacement Black Top of Engine N/S 
System Cyl 7 

Solenoid-Wastegate Right Front Engine 

~ Speaker-Instrument Panel-Center White Center of Instrument Panel 
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CONNECTOR NAMEINUMBER COLOR LOCATION FIG. 

Speaker-Instrument Panel-Left Black Left Side of Instrument Panel 46 

Speaker-Instrument Panel-Right -, Black Right Side of Instrument Panel 46 

Speaker-Left Front Door White In Left Front Door 55 

Speaker-Left Rear (Standard Cab) White In Lower Left B-Pillar 58 

Speaker-Left Rear (Quad Cab) White In Left Rear Door 57 

Speaker-Right Front Door White In Right Front Door 56 

Speaker-Right Rear (Standard White In Lower Right B-Pillar 61 
Cab) 

Speaker-Right Rear (Quad Cab) White rn Right Rear Door 57 

Starter (Diesel) Lt. Gray Left Lower Rear Engine 14 

Starter (Gas) Natural Left Engine 36 

Starter-Eyelet (Diesel) - Left Lower Rear Engine I 14 

Starter-Eyelet (Gas) - ft Rear of Engine 36 

Switch-Adjustable Pedals Blue f Instrument Panel 44, 50 

Switch-Backup Lamp Btack Left Rear of Transmission 22,24.25 

Switch-Clutch Interlock Green At Clutch Pedal 31 

Switch-Clutch I nterlocklUpstop Below Left Instrument Panel 31 
(6.7L Diesel) 

Switch-Disconnecting Stabmzer Bar Bottom of Center Stack N/S 

Switch-Door Lock-Passenger Natural' In Right Front Door 56 

Switch-ESP Center Stack 47 

Switch-Evap System Monitor Black Near Fuel Tank at Evap Canister 23, 69 

Switch-Exhaust Brake Center Stack 47 

Switch-Headlamp Black Left Side of Instrument Panel 44. 50 

Switch-Heated Seat-Driver Ok. Gray Center of Instrument Panel 45.47 

Switch-Heated Seat-Passenger Green Center of I nstrument Panel 45,47 

Switch-Hood Ajar Black Right Front Engine Compartment 29 

Switch-Horn White In Steering Wheel N/S 
Switch-Ignition Black Steering Column 47 

Switch-Multifunction BI~Ck On Steering' Column 42, 47 

Switch-Oil Pressure Black Lower Left Side of Engine 8,11,12,14, 

Switch-Parking Brake Gray At Park Brake 31 

Switch-Passenger Airbag On/Off Black Right Side of I nstrument Panel 45,47 

Switch-Power Sliding Backlite Center Stack 45,47 

Switch-Power Window-Left Rear Blue In Door 57 

Switch-Power Window-Passenger Blue Passenger Door 56 

Switch-Power Window-Right Rear Blue In Door 57 
Switch-PTO Near G107 N/S 
Switch-Remote Radio-Left Black At Steering Wheel 43 
Switch-Remote Radio~Right Black At Steering Wheel 43 
Switch-Seat-Driver Black At Driver Seat N/S 
Switch-Seat-Passenger Black At Passenger Seat N/S 

Switch-Seat Belt-Driver Ok. Gray Left B-Pillar 66 
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CONNECTOR NAME/NUMBER COLOR LOCATION FIG. 

Switch-Speed Control-Left Black At Steering Wheel N/S 

Switch-Speed Control-Right Black At Steering Wheel N/S 

Switch-Stop Lamp Black Top of Brake Pedal Arm 41 

Switch-Sunroof Black Front Center of Headliner 53 

Switch-lire Pressure Monitor Right Center Instrument Panel 47 

Switch-Tow/Haul Overdrive Off Natural Center of Instrument Panel 47 
Switch-Transfer Case Selector Black Center of Instrument Panel 20,45,47 

Switch-Washer Fluid Level Lt. Gray At Reservoi r 29 

Switch-Winch Behind Front Bumper 1 

Switch·Window/Door Lock-Driver Blue In Left Front Door 55 
C1 

Switch-Window/Door Lock-Driver Blue In Left Front Door 55 
C2 

Throttle Body Black Top of Engine 8, 10, 11 

Transducer-AIC Pressure (Diesel) Lt. Gray Lower Right Front of Engine at AlC 12, 16 
Compressor 

Transducer-Ale Pressure (Gas) Gray Top Front of Engine at AlC 8,9 
Compressor 

Transponder-lire Pressure-Left Left Side Engine Compartment 32 
Front 

Transponder-lire Pressure-Right Lt. Gray Right Side Engine Compartment 29 
Front 

Upfitter Accessories-Chassis-Left Left Rear Chassis Frame Rail Near 71 
Tail lamp T/O 

Upfitter Accessories-Chassis-Right Right Rear Chassis 71 

Upfitter Accessories-Engine Left Rear Engine Compartment 32 
Compartment 

Upfitter Accessories-Upfitter Part of Upfitter's Kit in Glove Box N/S 
Jumper 

Valve-EGR Airflow Control (6.7L Black Left Top Engine 14 
Diesel) 

Valve-EGR Cooler Bypass (DH/D1 Rear of Engine N/S 
6.7L Diesel) 

Wiring-Trailer Tow 4-Way Left Rear Chassis 70 

Wiring-Trai'er Tow 7-Way Black At Trailer Hitch 70, 73 

Wiring-Trailer Tow (Box Off) Black At Trailer Hitch 70 
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GROUNDS 

GROUND LOCATION FIG. 
NUMBER 
G100 Battery Ground - Left Front Engine 34 

G101 Battery Ground - Left Front Engine 18, 13,36 

G102 Battery Ground - Left Front Chassis 18,36 

G104 Left Front Engine Compartment 30 

G105 Right Battery Ground Cable on Right Side of Engine N/S 

G106 Left Rear Engine Compartment 30 

G107 Right Rear Engine Compartment 6 

G111 Right Engine Compartment Near Right Battery Negative Post 17 

G 114 (Diesel) Right Side Engine Compartment 12 

G120 Left Side Engine 12, 14, 

G121 Left Side Engine 12, 14, 

G201 Left Instrument Panel 46 

G202 Center of Instrument Panel 46 

G203 Right Side of Instrument Panel 46 

G301 Left Front Body 58, 63 

G302 Left Front Body 58, 63 

G303 Below Right Side of Rear Window 65 

G304 Center Body 58, 63 

SPLICES 

SPLICE LOCATION FIG. 
NUMBER 
S011 Left Engine Compartment 30 

S012 Left Engine Compartment 30 

8016 Left Rear Engine Compartment 30 

S020 Left Engine Compartment 30 

8021 Rear Engine Compartment 27 

8022 Left Engine Compartment 30 

8023 Left Rear Engine Compartment 30 

S024 Left Engine Compartment 30 

8025 Left Rear Engine Compartment 30 

S026 Left Rear Engine Compartment 30 

S030 Left Rear Engine 14 

S031 Left Rear Engine 14 

8032 Left Side Engine 14 

S033 Left Side Engine 14 

S035 Left Side Engine 14 

8036 Left Side Engine 14 

8040 Right Front Engine 13 

8041 Right Front Engine 13 
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SPLICE LOCATION FIG. 
NUMBER 
8042 Left Front Engine 13 

8043 Left Front Engine 13 

5044 Left Front Engine 13 

8045 Left 8ide Engine 13 

8046 Left 8ide Engine 13 

5050 In ECM C1 TIC 13 

8100 Lower Right Rear Engine Compartment in Final Drive Control 28 
Module TIC 

8102 (DC) Left Side Engine Compartment 32 

8102 (DR) Left 8ide Engine Compartment 30 

5103 Left Rear of Engine Compartment 3D, 39 

5104 Front Fascia in Fog Lamp Jumper N/5 
5105 Front Fascia N/5 
5106 Left Rear of Engine Compartment 30, 39 

5108 In Transmission Harness N/5 
5109 Rear of Transmission Near Post-Catalytic Temperature Sensor TIC 26 

5110 Left Rear Engine Compartment 34 

5111 Left Rear Engine Compartment 32 

5112 Right Rear of Engine 5,6 

Sl15 Left Rear of Engine Compartment N/5 
5119 Rear of Engine 11 

8120 Left Front Fender 30 

8123 (Gas) Left Rear Engine Compartment 30 

5123 (Diesel) Left Side Engine Compartment 30,39 

5125 Right Rear of Engine Compartment 6 

8132 (3.7U4.7L) Rear of Engine 5 

5132 (5.7L) In TIC for PCM 6 

5133 Left Rear of Engine 6,20 

5136 Left Front Fender 30 

5137 Left Rear of Engine Compartment 29 

S139 Rear Engine Compartment 29 

5142 (3.7U4.7L) Left 5ide of Engine 5 

5142 (5~7L) Right Side Engine 11 

5144 Top Front of Transmission 20 

5145 Left Front Fender 30 

5148 Top Front of Transmission 5, 11 

S149 Left Rear of Engine 8 

S150 Top Center of Engine 6 

5151 Left 5ide Engine Compartment 30 

15152 Left Side Engine Compartment 30 

5153 Left 5ide Engine Compartment 30 

5154 In T/O for PCM Cl 6 
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SPLICE LOCATION FIG. 
NUMBER 
S155 Left Side Engine Compartment 30 

S156 In Powertrain Control Module T/O 29 

8157 Left Rear Engine Compartment 29 

8158 Headlamp and Dash Harness N/8 

S159 Near T/O for Engine Control Module N/S 

S164 Left Front Engine 13, 18 

8165 Left Front Engine 13, 18 

8168 Right Rear of Engine 5, 11 

S169 Right Rear of Engine 5, 11 

S170 In T/O for Engine Control Module C1 12, 18 

S173 (Diesel) ~ Near T/O for Fuel Control Actuator 

13 

8176 12 

8178 In T/O for PCM C1 6 

8180 Left Front Diesel Engine 12 

S185 Left Rear Engine Compartment 30 

8189 Left Front Engine 12 

8190 Top of Engine on MDS Jumper N/8 

8191 Left Rear Engine Compartment 34 

8192 Rear Engine Compartment 27 

8194 Left Front Engine Compartment 30 

S199 On Intake Air Heater Jumper N/S 

8200 Left Instrument Panel 42 

S201 Left 8ide of Instrument Panel 46 

S202 ~f Instrument Panel 42, 46 

S203 f Instrument Panel 46 

S204 er Instrument Panel 46 

S205 Center Instrument Panel 46 

S209 Left of Instrument Panel 

8211 Left Center Instrument Panel 

8213 Left Center Instrument Panel 46 

8214 Left Center Instrument Panel 46 

8215 Center Instrument Panel 46 

8217 Center Instrument Panel 46 

S221 Center of Instrument Panel 46 

8222 ent Panel 46 

8223 
.... r Instrument Panel 46 

8224 t Side of HVAC N/S 

8226 t Side of HVAC 40 

8227 (SLT+) ter Instrument Panel 46, 47 

8228 Steering Column 42 

S229 Center Instrument Panel 47 

S232 Center Instrument Panel 47 
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SPLICE LOCATION FIG. 
NUMBER 

8233 Center Instrument Panel In Radio TIO 47 

8234 Left Instrument Panel 46 

8237 On 8teering Column 42 

8241 Center Instrument Panel 46 

8245 Left Instrument Panel 46 

S301 Left Headliner 53 

S303 Front Center Roof 65 

S304 left Front Door 55 

S305 Front Center Roof 65 

S306 Under Left Side of Driver Seat 66 

S308 Left Rear Chassis 69 

8309 Center Rear of Chassis 70 

8310 ~eft Headliner 53 

8311 Left Front of Body 58, 63 

8312 Right Door 56 

8313 Left Rear Chassis 71 

8316 Under Left Side of Driver Seat 66 

8317 Left Front Body 58, 63 

8321 Body Floor Near Left B-Pillar 63 

S322 Left Front Body 58, 64 

8323 Left Front Body 62 

8324 Left Rear Chassis 70 

S325 Left Middle Chassis 69,71 

8326 Left Rear Chassis 70 

8327 Left Rear Chassis 70 

8330 Center Rear of Chassis 70 

8331 Center Rear of Chassis 70 

8332 Left Front Door 55 

8333 Left Front Body 58, 63 

8334 Under Passenger Seat 58, 64 

8338 Under Passenger 8eat 58,64 

8340 Left Rear Fender 72 

8341 Right Rear Fender 72 

8342 Left Rear Fender 72 

8343 Right Rear Fender 72 

8344 Center Headliner 53 

8349 Left Headliner 53 

8350 Left Headliner 53 

8351 Left Rear Chassis 70 

8355 Left Headliner 53 

8360 Below Lower Bucket of Center Console N/S 

S363 Under Driver Seat 66 
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SPLICE LOCATION FIG. 
NUMBER 
S364 Under Driver Seat 66 

S365 Under Right Side of Passenger Seat N/S 

S366 Under Right Side of Passenger Seat N/S 

S367 UnderPassengerSe~ 67 

S370 Transmission Harness N/S 
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8W - 91 - 38 ----- 8W-91 CONNECTOR/GROUND/SPLICE LOCATION ----- DR 
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DR ----- 8W-91 CONNECTOR/GROUND/SPLICE LOCATION ----- 8W - 91 - 41 
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DR ----- 8W-91 CONNECTOR/GROUND/SPLICE LOCATION ----- 8W - 91 • 47 
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8W - 91 • 50 ----- 8W·91 CONNECTOR/GROUND/SPLICE LOCATION ----- DR 
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8W • 91 • 52 ----- 8W·91 CONNECTOR/GROUND/SPLICE LOCATION ----- DR 
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8W - 91 - 56 -----8W-91 CONNECTOR/GROUND/SPLICE LOCATION ----- DR 
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POWER DISTRIBUTION 

DESCRIPTION 
The power distribution system for this vehicle consists of the following components: 

• Totally Integrated Power Module (TIPM) 
• Cigar Lighter Outlets 

The power distribution system also incorporates various types of circuit control and protection devices, including: 
• Automatic resetting circuit breakers 
• Blade-type fuses 
• Cartridge fuses 

• Relays 

For complete circuit diagrams, refer to the appropriate wiring information. The wiring information includes wir
ing diagrams, proper wire and connector repair procedures, details of wire harness routing and retention, connector 
pin-out information and location views for the various wire harness connectors, splices and grounds. 

OPERATION 
The power distribution system for this vehicle is designed to provide safe, reliable, and centralized distribution points 
for the electrical current required to operate all of the many standard and optional factory-installed electrical and 
electronic powertrain, chassis. safety, security, comfort and convenience systems. At the same time, the power dis
tribution system was designed to provide ready access to these electrical distribution pOints for the technician to use 
when conducting diagnosis and repair of inoperative circuits. The power distribution system can also prove useful 
for the sourcing of additional electrical circuits that may be required to provide the electrical current needed to oper
ate many accessories that the vehicle owner may choose to have installed. 
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SPECIAL TOOLS 

POWER DISTRIBUTION SYSTEMS 
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MODULE-TOTALLY INTEGRATED POWER 

DESCRIPTION 
The Totally Integrated Power Module (2)(TIPM) is a 
combination unit that performs the functions of the 
Power Distribution Center (PDC) and the Front Control 
Module. The TJPM is a printed circuit board based 
module that contains fuses, internal relays and a 
microprocessor that performs the functions previously 
executed by the FCM. The TIPM (2) is located in the 
engine compartment, next to the battery (1) and con
nects directly to the B+ cable (5) via a stud located on 
top of the unit. The ground connection is via electrical 
connectors. The TfPM provides the primary means of 
voltage distribution and protection for the entire vehi
cle. 

The molded plastic TfPM housing includes a base and 
cover. The TIPM cover is easily opened or removed 
for service and has a fuse and relay layout map inte
gral to the inside surface of the cover. The TIPM hous
ing base and cover are secured in place via mounting 
tabs. The mounting tabs secure the TIPM (2) to the 
battery tray mounting bracket (3). 

OPERATION 

816d51e9 

All of the current from the battery and the generator output enters the Totally Integrated Power Module (TIPM) via 
a stud on the top of the module. The TJPM cover is removed to access the fuses or relays. Internal connections of 
all of the power distrIbution center circuits is accomplished by a combination of bus bars and a printed circuit board. 

For complete circuit diagrams, refer to the appropriate wiring information. The wiring information includes wir
ing diagrams, proper wire and connector repair procedures, details of wire harness routing and retention, connector 
pin-out information and location views tor the various wire harness connectors, splices and grounds. 

REMOVAL 
1. Disconnect and isolate the battery negative cable. 

2. Remove the B+ terminal nut (6) from the Totally 
Integrated Power Module (2)(TIPM) B+ terminal. 
Remove the B+ cable (5) from the TIPM (2). 

3. Using a suitable flat blade tool, disengage the 
TIPM (2) upper retaining tabs from the battery tray 
bracket (3). 

816dS"e9 
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4. Grasp the TIPM (1) and rotate the assembly up to 
free it from its mounting bracket (3). Position the 
assembly upside down to access the electrical con
nectors located on the bottom of the unit. 

5. Disconnect the electrical connectors (2) by 
depressing the locking tab and rotating the connec
tor arm outboard, until the connector is free from 
the TIPM assembly (1). Be certain to pull the con
nectors straight off. 

6. Remove the TIPM (1) from the vehicle. 

818d5251 
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INSTALLATION 
1. Position the Totally Integrated Power Module 

(1 )(TIPM) into the vehicle. 

NOTE: Totally Integrated power module electrical 
connectors are color coded to ease location refer
ence. 

2. Connect the electrical connectors (2) by pushing 
straight on and rotating the connector arm inboard, 
until the connector is firmly locked in place on the 
TIPM assembly (1). 

3. Turn the TIPM (1) so that the connector side is fac
ing down. Install the assembly onto the TIPM bat
tery tray bracket (3) making sure to line up the 
lower retaining tab with the retaining slot in the tray 
(1 ). 

4. Push the TIPM (1) downward to, lock the upper 
retaining clips into the bracket (3). 

816d5251 
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5. Install the B+ terminal cable (5) and nut (6) on the 
B+ terminal of the TIPM (2). 

6. Connect the battery negative cable. 

816d51e9 
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100 FUSE 

DESCRIPTION 
All vehicles are equipped with an Ignition-Off Draw (100) fuse that is disconnected within the Totally Integrated 
Power Module (TIPM) when the vehicle is shipped from the factory. Dealer personnel are to reconnect the 100 fuse 
in the TIPM as part of the new vehicle preparation procedures and then disconnect it again until new vehicle deliv
ery to the customer. 

A laser printed fuse layout map is integral to the TIPM cover to ensure proper fuse identification. The 100 fuse is a 
20 ampere mini blade-type fuse. The fuse is secured within a black molded plastic fuse holder and puller unit that 
serves both as a tool for disconnecting and reconnecting the fuse in the TIPM cavity, and as a fuse holder that 
conveniently stores the fuse in the same cavity after it has been disconnected. 

CIRCUITS INCLUDED WITH 100 FUSE-
• Cfuster (CCN) 
• Diagnostic Connector 
• Map Lamps 
• Glove Box Lamp 
• Courtesy Lamps 

• Radio 
• Underhood Lamp 

OPERATION 
The term Ignition-Off Draw (100) identifies a normal condition where power is being drained from the battery with 
the ignition switch in the Off position. The fOO fuse feeds the memory and sleep mode functions for some of the 
electronic modules in the vehicle as well as various other accessories that require battery current when the ignition 
switch is in the Off position. The only reason the 100 fuse is disconnected is to reduce the normal 100 of the 
vehicle electrical system during new vehicle transportation and pre·delivery storage to reduce battery depletion, 
while still allowing vehicle operation so that the vehicle can be loaded, unloaded and moved as needed by both 
vehicle transportation company and dealer personnel. 

The 100 fuse is disconnected from Integrated Power Module (IPM) fuse cavity # 51 when the vehicle is shipped 
from the assembly plant. Dealer personnel must reconnect the JOD fuse when the vehicle is being prepared for 
delivery in order to restore full electrical system operation. Once the vehicle is prepared for delivery, the 100 func
tion of this fuse becomes transparent and the fuse that has been assigned the 100 designation becomes only 
another Fused B(+) circuit fuse. 

The 100 fuse can be used by the vehicle owner as a convenient means of reducing battery depletion when a vehi
cle is to be stored for periods not to exceed about thirty days. However, it must be remembered that disconnecting 
the 100 fuse will not eliminate 100, but only reduce this normal condition. If a vehicle will be stored for more than 
about thirty days, the battery negative cable should be disconnected to eliminate normal 100; and, the battery 
should be tested and recharged at regular intervals during the vehicle storage period to prevent the battery from 
becoming discharged or damaged. 
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POWER OUTLET-INSTRUMENT PANEL 

DESCRIPTION 
A cigar lighter outlet is installed to the left of the center stack area in the lower instrument panel. The cigar lighter 
outlet is secured by a snap fit within the bezel. 

The cigar lighter outlet, plastic cap and the knob and heating element unit are available for service replacement. 
These components cannot be repaired and, if inoperative or damaged, they must be replaced. 

OPERATION 
The cigar lighter consists of two major components: a knob and heating element unit, and the cigar lighter base or 
outlet shell. The receptacle shell is connected to ground, and an insulated contact in the bottom of the shell is 
connected to battery current. The cigar lighter receives battery voltage from a fuse in the Integrated Power Module 
(IPM) when the ignition switch is in the Accessory or Run positions. 

The cigar lighter knob and heating element are encased within a spring-loaded housing, which also features a slid
ing protective heat shield. When the knob and heating element are inserted in the outlet shell, the heating element 
resistor coil is grounded through its housing to the outlet shell. If the cigar lighter knob is pushed inward, the heat 
shield slides up toward the knob exposing the heating element, and the heating element extends from the housing 
toward the insulated contact in the bottom of the outlet shell. 

Two small spring-clip retainers are located on either side of the insulated contact inside the bottom of the outlet 
shell. These clips engage and hold the heating element against the insulated contact long eno~gh for the resistor 
coil to heat up. When the heating element is engaged with the contact, battery current can flow through the resistor 
coil to ground, causing the resistor coil to heat. 

When the resistor coil becomes sufficiently heated, excess heat radiates from the heating element causing the 
spring-clips to expand. Once the spring-clips expand far enough to release the heating element, the spring-loaded 
housing forces the knob and heating element to pop back outward to their relaxed position. When the cigar lighter 
knob and element are pulled out of the outlet shell, the protective heat shield slides downward on the housing: so 
that the heating element is recessed and shielded around its circumference for safety. 

DIAGNOSIS AND TESTING 

CIGAR LIGHTER OUTLET 
For complete circuit diagrams, refer to the appropriate wiring information. The wiring information includes wir
ing diagrams, proper wire and connector repair procedures, details of wire harness routing and retention, connector 
pin-out information and location views for the various wire harness connectors, splices and grounds. 

1. Check the fused B(+) fuse in the Integrated Power Module (IPM). If OK, go to Step 2. If not OK, repair the 
shorted circuit or component as required and replace the inoperative fuse. 

2. Turn the ignition switch to the Run position. Check for battery voltage at the fused B(+) fuse in the IPM. If OK, 
go to Step 3. If not OK, repair the open or short as required. 

3. Remove the cigar lighter knob and element from the cigar lighter outlet shell. Check for continuity between the 
inside circumference of the cigar lighter outlet shell and a good ground. there should be continuity. If OK, go to 
Step 4. If not OK, go to Step 5. 

4. Turn the ignition switch to the Run position. Check for battery voltage at the insulated contact located at the back 
of the cigar lighter outlet shell. If OK, replace the inoperative cigar lighter knob and element. If not OK, go to 
Step 5. 

5. Turn the ignition switch to the Off position. Disconnect and isolate the battery negative cable. Check for continuity 
between the ground circuit cavity of the cigar lighter wire harness connector and a good ground. There should be 
continuity. If OK, go to Step 6. If not OK, repair the open ground circuit to ground as required. 

6. Connect the battery negative cable. Turn the ignition switch to the Accessory or Run pOSitions. Check tor battery 
voltage at the fused B( +) circuit cavity of the cigar lighter wire harness connector. If OK, replace the inoperative 
cigar lighter outlet. If not OK, repair the open fused 8(+) circuit to the IPM fuse as required. 



8W .. 97 . 10 -------8W·97 POWER DISTRIBUTION ------- DR 

REMOVAL 
1. Disconnect and isolate the battery negative cable. 

2. Pull the cigar lighter knob and element (1) out of 
the cigar lighter receptacle base (6), or unsnap the 
protective cap from the power outJet receptacle 
base (6). 

3. Look inside the cigar lighter or power outlet recep
tacle base and note the position of the rectangular 
retaining bosses (3) of the mount that secures the 
receptacle base to the pane' (4). 

4. Insert a pair of external snap ring pliers (5) into the 
cigar lighter or power outlet receptacle base and 
engage the tips of the pliers with the retaining 
bosses of the mount. 

5. Squeeze the pliers to disengage the mount retain
ing bosses from the receptacle base and I using a 
gentle rocking motion, pull the pliers and the recep
tacle base out of the mount. 

6. Pull the receptacle base away from the instrument 
panel far enough to access the instrument panel 
wire harness conn~ctor (2). 

81416eOe 

7. Disconnect the instrument panel wire harness connector (2) from the cigar fighter or power outlet receptacfe base 
(6). 

8. Remove the cigar lighter or power outlet mount from the instrument panel. 

INSTALLATION 
1. Connect the instrument panel wire harness connector to the cigar lighter or power outlet receptacle base con

nector receptacle. 

2. Install the Cigar lighter or power outlet mount into the instrument panel. 

3. Align the splines on the outside of the cigar lighter or power outlet receptacle base connector receptacfe with the 
grooves on the inside of the mount. 

4. Press firmly on the Cigar lighter or power outlet receptacle base until the retaining bosses of the mount are fully 
engaged in their receptacles. 

5. Install the Cigar lighter knob and element into the cigar lighter receptacre base, or the protective cap into the 
power outfet receptacle base. 

6. Connect the battery negative cabre. 
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POWER OUTLET-CONSOLE 

DESCRIPTION 
Two power outlets are utilized on this model. One in the instrument panel center lower bezel and the other in the 
,center console. The power outlet bases -are ,secured by a snap fit within the instrument panel 'or trim panel. A plastic 
protective cap snaps into the power outlet base when the power outlet is not being used, and hangs from the power 
outlet base mount by an int~ral bail strap while the power outlet is in use. 

'!..' 

The power outlet receptacte unit, and the accessory power outlet protective cap are' available for service. The power 
outlet receptacle cannot be repaired and, if faulty or damaged,· it must be replaced. 

OPERATION' 
The power outlet base or receptacle shell is connected to ground, and an insulated cqntact in the bottom of the 
shell is connected to battery current. The power outlet receives battery voltage from a fuse in th,e integrated power 
module at all times. ' . 

While the po~er outlet is very similar to a cigar lighter base unit" it does not incJ'ude the two small spring-clip retain
ers inside the bottom of the receptacle shell that are used to secure the cigar lighter heating element to the insu
lated contact. 

DIAGNOSIS AND TESTING 

POWER OUTLET 
For complete circuit diagrams, refer to the appropriate wiring information. The wiring information includes wir
ing diagrams, proper wire and connector ,repair procedures, details of wire harness routing and retention, connector 
pin-out information and location views for the various wire harness connectors, splices and grounds. 

1. Check the fused B(+) fuse in the Integrated Power Module (IPM). If OK, go to Step 2. If f10t 'OK, repair the 
shorted circuit or component as required and replace the inoperative fuse. 

2.-' Tu~n' the ignition switch to the Run p~sition. Check for battery voltage at the fused B(+) fuse in the IPM. If OK, 
go to Step 3. If not OK, repair the open or short as required. 

3. Remove tl1e cigar lighter knob and eiement from the Cigar ,Iighter outlet shell. Check for continuity between the 
inside circumference of the cigar lighter outlet shell and a good ground. there should be continuity. If OK, go to 
Step 4. If not OK, go to Step 5. " . , 

4. Turn the ignition switch to the Run position. Check for battery voltage at the insulated contact located at the back 
of the cigar lighter outlet shell. If OK, replace the inoperative cigar lighter knob and element. If not OK, go to 
Step 5. . . 

5. Tum the ignition switch to the Off position. Disconnect and isolate the battery negative cable. Check for continuity 
between the ground circuit cavity of the cigar lighter wire harness connector and a good ground. There should be 
continuity. If OK, go to Step 6. If not OK, repair the open ground circuit to ground as required. 

6. Connect the battery negative cable. Turn the ignition switch to the Accessory or Run positions. Check for battery 
voltage at the fused B(+) circuit cavity of the cigar lighter wire harness connector. If OK, replace the inoperative 
cigar lighter outlet. If not OK, repair the open fused 8(+) circuit to the IPM fuse as required. 
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REMOVAL 
1. Disconnect and isolate the battery negative cable. 

2. Pull the cigar lighter knob and element (1) out of 
the cigar lighter receptacle base (6), or unsnap the 
protective cap from the power outlet receptacle 
base (6). 

3. Look inside the cigar lighter or power outlet recep
tacle base and note the position of the rectangular 
retaining bosses (3) of the mount that secures the 
receptacle base to the panel (4). 

4. Insert a pair of external snap ring pliers (5) into the 
cigar lighter or power outlet receptacle base and 
engage the tips of the pliers with the retaining 
bosses of the mount. 

5. Squeeze the pliers to disengage the mount retain
ing bosses from the receptacle base and, using a 
gentle rocking motion, pull the pliers and the recep
tacle base out of the mount. 

6. Pull the receptacle base away from the instrument 
panel far enough to access the instrument panel 
wire harness connector (2). 

8141690& 

7. Disconnect the instrument panel wire harness connector (2) from the cigar lighter or power outlet receptacle base 
(6). 

8. Remove the cigar lighter or power outlet mount from the instrument panel. 

INSTALLATION 
1. Connect the instrument panel wire harness connector to the cigar lighter or power outlet receptacle base con

nector 'receptacle. 

2. Install the cigar lighter or power outlet mount into the instrument panel. 

3. Align the splines on the outside of the cigar lighter or power outlet receptacle base connector receptacle with the 
grooves on the inside of the mount. 

4. Press firmly on the cigar lighter or power outlet receptacle base until the retaining bosses of the mount are fully 
engaged in their receptacles. 

5. Install the cigar lighter knob and element into the cigar lighter receptacle base, or the protective cap into the 
power outlet receptacle base. 

6. Connect the battery negative cable. 
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ENGINE - ELECTRICAL DIAGNOSTICS - GAS 

DIAGNOSIS AND TESTING 
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PRE-DIAGNOSTIC TROUBLESHOOTING PROCEDURE 

Diagnostic Test 

1. NO RESPONSE 

scan tool will communicate with the appropriate modules. 

Are you currently experiencing a NO RESPONSE condition? 

Yes »The NO RESPONSE condition must be properly diagnosed before continuing. 
Refer to the appropriate BUS Communication test in Section 8 ELECTRONIC CONTROL MODULES _ 
ELECTRICAL DIAGNOSTICS. 

No »Go To 2 

2. NO START 

Is the customer complaint a NO START condition? 

Yes »Check the vehicle for any NO START related PCM DTCs or Vehicle Theft Security related DTCs. 
If no Theft related DTCs are present, refer to the Non DTC Diagnostic Procedures that relate to Fuel 
and Starting. 

No »Go To 3 

3. VEHICLE HISTORY AND TSB(s) 

Continue by reading PCM DTCs and record the related Freeze Frame data if any DTCs are present. 
Whether or not any DTCs are present you will want to check the following items which may assist in repairing the 
customers complaint successfully. 
Check the vehicle's repair history. 
If the vehicle has a repair history that pertains to the customer's current complaint, review the repair. 
Inspect the vehicle for any aftermarket accessories that may have been installed incorrectly. 
Check for any TSBs related to the customer's complaint or DTCs. 
If a TSB applies, follow the instructions per the TSB. 

Choose the following scenario that best applies. 

The TSB repaired the customer's complaint. 
Testing complete. 

A DTC is present, no TSB applies, or the TSB didn't repair the customer's complaint. 
Go To 4 

No OTCs are present. 
Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 

4. WIRE HARNESS INSPECTION 

Clear the DTCs. 
Attempt to duplicate the customer complaint. 
Whether the customer complaint can be duplicated or not, make a quick wire harness inspection related to the 
DTCs that were previously cleared. 
Check the Powertrain Control Module connectors, the suspected component connection, in-line connectors, wire 
harness splices, PCM power and ground circuits, and any related fuses. 
If the DTCs are fuel or air related, check the fuel level and quality. 

Were any repairs made that fixed the customer's complaint? 

Yes »Testing complete. 

No »Refer to the diagnostic test procedure related to the DTC. 
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INTERMITTENT CONDITION 

POSSIBLE CAUSES 

INTERMITTENT CONDITION 

Diagnostic Test 

1. INTERMITTENT CONDITION 

NOTE: The conditions that set the DTC are not present at this time. The following list may help in identi
fying the intermittent condition. 

WARNING: When the engine is operating, do not stand in direct line with the fan, Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Refer to any Technical Service Bulletins (TSBs) that may apply. 
Revfew the scan tool Freeze Frame information. If possible, try to duplicate the conditions under which the DTC set. 
With the engine running at normal operating temperature. monitor the scan tool parameters related to the DTC while 
wiggling the wire harness. Look for parameter values to change andlor a DTC to set. 
Turn the ignition off. 

Visually inspect the related wire harness. Disconnect all the related harness connectors. Look for any chafed, 
pierced, pinched, partially broken wires and broken, bent, pushed out, or corroded terminals. 
Perform a voltage drop test on the related circuits between the suspected inoperative component and the PCM. 

CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller Special Tool #8815 to perform 
diagnosis. 
Inspect and clean all PCM, engine, and chassis grounds that are related to the most current DTC. 
If numerous trouble codes were set, use a wire schematic and look for any common ground or supply circuits. 
For any Relay DTCs, actuate the Relay with the scan tool and wiggle the related wire harness to try to interrupt the 
actuation. 

For intermittent Evaporative Emission trouble codes perform a visual and physical inspection of the related parts 
including hoses and the Fuel Filler cap. 

For intermittent Misfire DTCs check for restrictions in the Intake and Exhaust system, proper installation of Sensors, 
vacuum leaks. and binding components that are run by the accessory drive belt. 
Use the scan tool to perform a System Test if one applies to failing component. 
A co-pilot. data recorder, and/or lab scope should be used to help diagnose intermittent conditions. 

Were any problems found during the above inspections? 

Yes »Perform the necessary repairs. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
No »Test Complete. 
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• When Monitored: 
With the engine speed between 480 and 6816 RPM and no CMP or CKP sensor DTCs detected. 

• Set Condition: 
Powertrain Control Module detects an error when the camshaft position is out of phase with the crankshaft 
position. One Trip Fault. Three good trips to turn off the MIL 

Possible Causes 

ERRATIC CAM POSITION SENSOR SIGNAL 

CAMSHAFT POSITION SENSOR TONE WHEEUPULSE RING 

ERRATIC CRANKSHAFT POSITION SENSOR SIGNAL 

CRANKSHAFT POSITION SENSOR TONE WHEEUPULSE RING 

TIMING SPROCKET ALIGNMENT 

CAMSHAFT POSITION SENSOR 

CRANKSHAFT POSITION SENSOR 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Turn the ignition on. 
With the scan tool select View DTCs. 
Record the related Freeze Frame data. 
With the scan tool clear DTCs. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With the scan tool select View DTCs. 

NOTE: If the DTC does not reset it may be necessary to test drive the vehicle. 
Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING). 

2. CAMSHAFT POSITION SENSOR CIRCUIT WIRING OR CONNECTORS 

Turn the ignition off. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft Position 
Sensor and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 

Inspect the Camshaft Position Sensor for conditions such as loose mounting screws, damage. or cracks. 
Were any problems found? 

Ves »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 
No »Go To 3 
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3. CAMSHAFT POSITION SENSOR CIRCUIT WIRING OR CONNECTORS 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft Position 
Sensor and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent. pushed out or corroded terminals. 
Inspect the Camshaft Position Sensor for conditions such as loose mounting screws, damage, or cracks. 

Were any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 4 

4. CRANKSHAFT, TONE WHEEL OR FLEX PLATE 

Turn the ignition off. 
Remove the Crankshaft Position Sensor. 
Inspect the Crankshaft Position Sensor and mounting area for any condition that would result in an incorrect signal, 
such as damage, evidence of foreign material, or excessive movement. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE- STANDARD PROCEDURE). 

No »Go To 5 

5. CAMSHAFT, TONE WHEEL OR PULSE RING 

Turn the ignition off. 
Remove the Camshaft Position Sensor. 
Inspect the Camshaft Position Sensor and mounting area for any condition that would result ,in an incorrect signal. 
such as damage, evidence of foreign ,material, or excessive movement. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. , 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 6 

6. TIMING SPROCKET ALIGNMENT 

Turn the ignition off. 
Verify proper timing sprocket alignment in accordance with the Service Information. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 7 
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7. CAMSHAFT POSITION SENSOR IRREGULAR SIGNAL 

Turn the ignition off. 
Install any previously removed components. Connect all connectors. 
Using a lab scope and the Miller special tool #6801, backprobe the (K44) CMP Signal circuit in the Camshaft Posi
tion Sensor harness connector. 
Turn the ignition on. 
Wiggle the related wire harness and lightly tap on the Camshaft Position Sensor while monitoring the lab scope 
screen. 
Start the engine. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Monitor the Camshaft Position Sensor signal on the lab scope screen. 

Were any Camshaft Position Sensor signals irregular or missing? 

Yes »Go To 9 

No »Go To 8 

8. CRANKSHAFT POSITION SENSOR IRREGULAR SIGNAL 

Turn the ignition off. 
Using a lab scope and the Miller special tool #6801! backprobe the (K24) CKP Signal circuit in the Crankshaft Posi
tion Sensor harness connector. 
Turn the ignition on. 
Wiggle the related wire harness and lightly tap on the Crankshaft Position Sensor while monitoring the lab scope 
screen. 
Start the engine. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Monitor the Crankshaft Position Sensor signal on the lab scope screen. 

Were any Crankshaft Position Sensor signals irregular or missing? 

Yes »Go To 10 

No »Go To 11 

9. CAMSHAFT POSITION SENSOR 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft Position 
Sensor and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 

Were any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

No »Replace the Camshaft Position Sensor in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 
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1 O. CRANKSHAFT POSITION SENSOR 

the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Crankshaft Position 
Sensor and the Powertrain Control Module (PCM). 
Look for any chafed, pierced t pinched t or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 

Were any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

No »Replace the Crankshaft Position Sensor in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

11. POWERTRAIN CONTROL MODULE (PCM) 

Ignition on, engine not running. 
With the scan tool clear DTCs. 
Start the engine. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 

Turn the ignition off. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft Position 
Sensor and the Powertrain Control Module (PCM) and between the Camshaft Position Sensor and the Powertrain 
Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

No »Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 
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• When Monitored: 
Continuously during 02 heater operation with battery voltage between 10.4 and 15.75 volts . 

• Set Condition: 
The PCM detects that the 02 sensor heater element input is below the minimum acceptable voltage. One trip 
fault. Three good trips to turn off the MIL. 

Possible Causes 

(K99) 02 SENSOR 1/1 HEATER CONTROL CIRCUIT SHORTED TO GROUND 

EXCESSIVE RESISTANCE IN THE (K99) 02 SENSOR 1/1 HEATER CONTROL CIRCUIT 

02 SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. DTC IS ACTIVE 

Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING). 

2. 02 HEATER ELEMENT 

Turn the ignition off. 

NOTE: Allow the 02 Sensor to cool down to room temperature. 
Disconnect the 1/1 02 Sensor harness connector. 
Measure the resistance across the 02 Sensor Heater element, between the Heater Control terminal and the Heater 
ground terminal at the component. 

NOTE: 02 Heater Element resistance values should be measured at 21.10 C (700 F). The resistance value will 
vary with different temperature values. 

Is the 02 Sensor Heater Element resistance between 2.0 and 30.0 ohms? 

Ves »Go To 3 

No »Replace the 02 Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 
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3. (K99) 021/1 HEATER CONTROL CIRCUIT SHORTED TO GROUND 

Disconnect the C2 PCM harness connector. 
Measure the resistance between ground and the (K99) 02 1/1 Heater 
Control circuit in the 02 Sensor harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Repair the short to ground ·in the (K99) 02 1/1 Heater Con-
trol circuit. 

bQJ gID 

~:~ 

1 Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 4 ~ 
4. EXCESSIVE RESISTANCE IN THE (K99) 02111 HEATER CONTROL CIRCUIT 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness eonnectors will damage the·' PCM terminals, resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K99) 02 1/1 Heater Control circuit 
between the 1/1 Oxygen Sensor harness connector and the appropriate 
terminal of special tool #8815. 

Is the resistance below 0.5 ohms? 

Ves »Go To 5 

No »Repair the excessive resistance in the (K99) 02 111 Heater 
Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

5. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/1 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken. bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 
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• When Monitored: 
Continuously during 02 heater operation with battery voltage between 10.4 and 15.75 volts . 

• Set Condition: 
The PCM detects that the 02 sensor heater element input is above the maximum acceptable voltage. One trip 
fault. Three good trips to turn off the MIL. 

Possible Causes 

(K99) 02 1/1 HEATER CONTROL CIRCUIT OPEN 

(Z42) 02 1/1 HEATER GROUND CIRCUIT OPEN 

(K99) 02 1/1 HEATER CONTROL CIRCUIT SHORTED TO VOLTAGE 

1/1 02 SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always per10rm the Pre·Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
possible serious or fatal injury. 

NOTE: If P0688-AUTO SHUTDOWN RELAY SENSE CIRCUIT LOW has set along with any of the 02 SENSOR 
HEATER CIRCUIT HIGH DTCs, all of the 02 Sensor Heater Control circuits need to be checked for a short 
to battery voltage. 
Start the engine and allow it to idle for at least 60 seconds. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING). 

2. 02 HEATER ELEMENT 

Turn the ignition off. 

NOTE: Allow the 02 1/1 Sensor to cool down to room temperature. 
Disconnect the 02 Sensor 1/1 harness connector. 

Measure the resistance across the 02 Sensor 1/1 Heater element between the 02 1/1 Heater Control terminal and 
the 02 1/1 Heater ground terminal at the component. 

NOTE: 02 Heater Element resistance values should be measured at 21.10 C (700 F). The resistance value will 
vary with different temperature values. 

Is the 02 Sensor Heater Element resistance between 2.0 and 30.0 ohms? 

Yes »Go To 3 

No »Replace the 02 Sensor 1/1. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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3. (K99) 02111 HEATER CONTROL CIRCUIT 

Ignition on, engine not running. 

NOTE: Make sure the test light is probing the circuit before actu
ating the Heater Test or a DTC may set and not allow the actuation. 
Using a 12-volt test light connected to ground. probe the (K99) 02 1/1 
Heater Control circuit in the 02 Sensor 1/1 harness connector. 
With a scan tool, actuate the 02 1/1 Heater Test with the 02 Sensor 
harness connector still disconnected. 

NOTE: The test light should be illuminated and bright proportional 
to the maximum duty cycle allowed by the scan tool. For example, 
if the scan tool allows 100% actuation, the brightness should be as 
bright as a direct connection to the battery. If the scan tool allows 
a maximum 250/0 actuation, the brightness should be 250/0 as bright 
as a direct connection to the battery. 

Does the test light illuminate accordingly during the actuation? 

Yes »Go To 4 

No »Go To 5 

4. 02111 HEATER GROUND CIRCUIT OPEN 

Turn the ignition off. 
Measure the resistance between an engine ground and the (Z42) 02 
1/1 Heater ground circuit in the 02 . Sensor 1/1 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the 02 Sensor 1/1. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Repair the open in the (Z42) 02 1/1 Heater ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. (K99) 021/1 HEATER CONTROL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage of the (K99) 02 1/1 Heater Control circuit in the 
1/1 Oxygen Sensor harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K99) 02 111 Heater Con-

No 

trol circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 6 
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6. (K99) 02111 HEATER CONTROL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K99) 02 1/1 Heater Control circuit from 
the 02 Sensor 1/1 harness connector to the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K99) 02 1/1 Heater Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/1 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched. or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
Continuously during 02 heater operation with battery voltage between 10.4 and 15.75 volts . 

• Set Condition: 
The PCM detects that the 02 sensor heater element input is below the minimum acceptable voltage. One trip 
fault. Three good trips to turn off the MIL. 

Possible Causes 

(K299) 02 1/2 HEATER CONTROL CIRCUIT SHORTED TO GROUND 

EXCESSIVE RESISTANCE IN THE (K299) 02 SENSOR 1/2 HEATER CONTROL CIRCUIT 

02 SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. DTC IS ACTIVE 

Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. 02 HEATER ELEMENT 

Turn the ignition off. 

NOTE: Allow the 02 Sensor to cool down to room temperature. 
Disconnect the 1/2 02 Sensor harness connector. 

Measure the resistance across the 02 Sensor Heater element, between the 02 Heater Control terminal and the 02 
Heater ground terminal at the component. 

NOTE: 02 Heater Element resistance values should be measured at 21.10 C (700 F). The resistance value will 
vary with different temperature values. 

Is the 02 Sensor Heater Element resistance between 2.0 and 30.0 ohms? 

Yes »Go To 3 

No »Replace the 02 Sensor. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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3. (K299) 02 1/2 HEATER CONTROL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Disconnect the C3 PCM harness connector. 

Measure the resistance between ground arid the (K299) 02 1/2 Heater 
Control circuit in the 02 Sensor harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Repair the short to ground in the (K299) 02 1/2 Heater 
Control ci rcuil. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

[QJ 

4. EXCESSIVE RESISTANCE IN THE (K299) 02 1/2 HEATER CONTROL CIRCUIT 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals, resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K299) 02 1/2 Heater Control circuit 
between the 1/2 Oxygen Sensor harness connector and the appropriate 
terminal of special tool #8815. 

Is the resistance below 0.5 ohms? 

Ves »Go To 5 

No »Repair the excessive resistance in the (K299) 02 1/2 
Heater Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/2 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
Continuously during 02 heater operation with battery voltage between 10.4 and 15.75 volts . 

• Set Condition: 
The PCM detects that the 02 sensor heater element input is above the maximum acceptable voltage. One trip 
fault. Three good trips to turn off the MIL. 

Possible Causes 

(K299) 02 1/2 HEATER CONTROL CIRCUIT OPEN 

(Z43) 02 1/2 HEATER GROUND CIRCUIT OPEN 

(K299) 02 SENSOR 1/2 HEATER CONTROL CIRCUIT SHORTED TO VOLTAGE 

1/2 02 SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
possible serious or fatal Injury. 
NOTE: If P0688-AUTO SHUTDOWN RELAY SENSE CIRCUIT LOW has set along with any of the 02 SENSOR 
HEATER CIRCUIT HIGH DTCs, all of the 02 Sensor Heater Control circuits need to be checked for a short 
to battery voltage. 
Start the engine and allow it to idle for at least 60 seconds. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING). 

2. 02 HEATER ELEMENT 

Tum the ignition off. 

NOTE: Allow the 02 Sensor to cool down to room temperature. 
Disconnect the 1/2 02 Sensor harness connector. 
Measure the resistance across the 02 Sensor Heater element, between the Heater Control terminal and the Heater 
ground terminal at the component. 

NOTE:' 02 Heater Element resistance values should be measured at 21.10 C (700 F). The resistance value will 
vary with different temperature values. 

Is the 02 Sensor Heater Element resistance between 2.0 and 30.0 ohms? 

Yes »Go To 3 

No »Verity that there is good pin to terminal contact in the Sensor and Control Module connectors. If OK, 
replace the 02 Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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3. (K299) 02 1/2 HEATER CONTROL CIRCUIT 

Ignition on, engine not running. 
Using a 12-volt test light connected to ground, probe the (K299) 02 1/2 
Heater Control circuit in the 02 Sensor harness connector. 

NOTE: Make sure the test light is probing the circuit before actu
ating the Heater Test or a DTC may set and not allow the actuation. 
With a scan tool, actuate the 02 1/2 Heater Test with the 02 Sensor 
harness connector still disconnected. 

NOTE: The test light should be illuminated and bright proportional 
to the maximum duty cycle allowed by the scan tool. For example, 
if the scan tool allows 100% actuation, the brightness should be as 
bright as a direct connection to the battery. If the scan tool allows 
a maximum 25% actuation, the brightness should be 25°.4 as bright 
as a direct connection to the battery_ 

Does the test light illuminate accordingly during the actuation? 

Yes »Go To 4 

No »Go To 5 

4. (Z43) 02 HEATER GROUND CIRCUIT OPEN 

Turn the ignition off. 
Measure the resistance between an engine ground and the (Z43) 02 
1/2 Heater ground circuit in the 02 Sensor harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the 02 Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 ~ ENGINE - STANDARD PROCEDURE) 

No »Repair the open in the (Z43) 02 112 Heater ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. (K299) 02112 HEATER CONTROL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C3 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage of the (K299) 02 1/2 Heater Control circuit in the 
112 Oxygen Sensor harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K299) 02 -1/2 Heater 
Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. (K299) 02 1/2 HEATER CONTROL CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K299) 02 1/2 Heater Control circuit from 
the 02 Sensor harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K299) 02 1/2 Heater Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 • ENGINE - STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/2 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, plnched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 



9 - 28 ENGINE. ELECTRICAL DIAGNOSTICS - GAS ------------ DR 

P0051-02 SENSOR 211 HEATER CIRCUIT LOW 

10 

38 

IODULE· 
"WERTRIII 
COITROL C1 

rIGC) 

r- - - - - - - - - - - IODULE· 
I - I POWEATRAII 

I 
ICO.TAOL 

02211 I 
I 02 RETURN HEATER 
'- (UPSTREA'!L ____ .J:2N~L_ I 

32, C1 11 C2 

K902 

18 
BRJ1)G 

I 
• -----. IU8 u 

K9D2 
18 

8RJ1)G 

j 
TO 

OTIER 
.ODULES 

10 

38 

K902 K199 

IB 
BRIDG BRNT 

J ,1 

18 
DBILG 

13L 
.- 02 2;;- , IIDULE· 
I SIGNAL I POWERTlll. 
I I COITIDL 
L... __ _ 

IODULE· 
POWERTRll1 
COITAOL C2 

(IIC) 

18 
BK 

... 1187 

SEISOI· 
OnIEl· 

AIIIT 
FRO.' 
(C.lL) 

For a complete wiring diagram Refer to Section 8W. 

UISOR· 
OIYGEI· 

liGHT 
fRO II 

(3.7L/5.7L) 

Ult: 
UlIUl It It 

11110h 



DR ------------ ENGINE - ELECTRICAL DIAGNOSTICS - GAS 9 - 29 

• When Monitored: 
Continuously during 02 heater operation with battery voltage between 10.4 and 15.75 volts . 

• Set Condition: 
The PCM detects that the 02 sensor heater element input is below the minimum acceptable voltage. One trip 
fault. Three good trips to turn off the MIL. 

Possible Causes 

(K199) 02211 HEATER CONTROL CIRCUIT SHORTED TO GROUND 

EXCESSIVE RESISTANCE IN THE (K199) 02 2/1 HEATER CONTROL CIRCUIT 

2/1 02 SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. DTC IS ACTIVE 

Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. 02 HEATER ELEMENT 

Turn the ignition off. 

NOTE: Allow the 02 Sensor to cool down to room temperature. 
Disconnect the 2/1 02 Sensor harness connector. 
Measure the resistance across the 02 Sensor Heater element, between the Heater Control terminal and the Heater 
ground terminal at the component. 

NOTE: 02 Heater Element resistance values should be measured at 21.10 C (700 F). The resistance value will 
vary with different temperature values. 

Is the 02 Sensor Heater Element resistance between 2.0 and 30.0 ohms? 

Ves »Go To 3 

No »Verify that there is good pin to terminal contact in the Sensor and Control Module connectors. If OK, 
replace the 02 Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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3. (K199) 02 211 HEATER CONTROL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance between ground and the (K199) 02 211 Heater 
Control circuit in the 02 Sensor harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short to ground in the (K199) 02 211 Sensor 
Heater Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

[QJ 

4. EXCESSIVE RESISTANCE IN THE 02 211 HEATER CONTROL CIRCUIT 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals, resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K199) 02 2/1 Heater Control circuit 
between the 2/1 Oxygen Sensor harness connector and the appropriate 
terminal of special tool #8815. 

Is the resistance below 0.5 ohms? 

Yes »Go To 5 

No »Repair the excessive resistance in the (K199) 02 211 
Heater Control circuit. 
Perform the POWERTRAtN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 211 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: _' " " , , :l 
Continuously during 02 heater operation with battery voltage between 10.4 and 15.75 volts. 

• Set Condition: 
The PCM detects that the 02 sensor heater element input is above the maximum acceptable voltage. One trip 
fault. Three good trips to turn off the MIL. 

Possible Causes 

(K199) 02 211 HEATER CONTROL CIRCUIT OPEN 

(Z934) 02 211 HEATER GROUND CIRCUIT OPEN 

(K199) 02 211 HEATER CONTROL CIRCUIT SHORTED TO VOLTAGE 

2/1 02 SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE • 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. FaHure to follow these instructions can result in 
possible serious or fatal injury. 

NOTE: If P068S-AUTO SHUTDOWN RELAY SENSE CIRCUIT LOW has set along with any of the 02 SENSOR 
HEATER CIRCUIT HIGH DTCs, all of the 02 Sensor Heater Control circuits need to be checked for a short 
to battery voltage. 
Start the engine and allow it to idle for at least 60 seconds. 
With a scan tool, select View DTCs. 

Is the OTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITIENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. 02 HEATER ELEMENT 

Turn the ignition off. 

NOTE: Allow the 02 Sensor to cool down to room temperature. 
Disconnect the 211 02 Sensor harness connector. 

Measure the resistance across the 02 Sensor Heater element, between the 02 Heater Control terminal and the 
Heater ground terminal at the component connector. 

NOTE: 02 Heater Element reSistance values should be measured at 21.10 C (700 F). The resistance value will 
vary with different temperature values. 

Is the 02 Sensor Heater Element resistance between 2.0 and 30.0 ohms? 

Yes »Go To 3 

No »Verify that there is good pin to terminal contact in the Sensor and Control Module connectors. If OK, 
replace the 02 Sensor. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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3. (K199) 02 211 HEATER CONTROL CIRCUIT 

Ignition on, engine not running. 
Using a 12-volt test light connected to ground. probe the (K199) 02 211 
Heater Control circuit in the 02 Sensor harness connector. 

NOTE: Make sure the test light is probing the circuit before actu
ating the Heater Test or a DTC may set and not allow the actuation. 
With a scan tool, actuate the 02 211 Heater Test with the 02 Sensor 
harness connector still disconnected. 

NOTE: The test light should be Illuminated and bright proportional 
to the maximum duty cycle allowed by the scan tool. For example, 
if the scan tool allows 100% actuation, the brightness should be as 
bright as a direct connection to the battery. If the scan tool allows 
a maximum 250/0 actuation, the brightness should be 25% as bright 
as a direct connection to the battery. 

Does the test light illuminate accordingly during the actuation? 

Yes »Go To 4 

No »Go To 5 

4. (Z934) 02 211 HEATER GROUND CIRCUIT OPEN 

Turn the ignition off. 
Measure the resistance between an engine ground and the (Z934) 02 
211 Heater ground circuit in the 02 Sensor harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Verify that there is good pin to terminal contact in the Sen-
sor and Control Module connectors. If OK, replace the 02 
Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Repair the open in the (Z934) 02 211 Heater ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 ~ ENGINE· STANDARD PROCEDURE.) 

5. (K199) 02 211 HEATER CONTROL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (K199) 02 211 Heater Control circuit at the 
211 02 Sensor harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K199) 02 2/1 Heater 

No 

Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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6. (K199) 02 211 HEATER CONTROL CIRCUIT OPEN 

Turn the ignition off, 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K199) 02 2/1 Heater Control circuit from 
the 02 Sensor harness connector to the appropriate terminal of special 
tool #8815, 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K199) 02 2/1 Heater Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 2/1 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
Continuously during 02 heater operation with battery voltage between 10.4 and 15.75 volts . 

• Set Condition: 
The PCM detects that the 02 sensor heater element input is below the minimum acceptable voltage. One trip 
fault. Three good trips to turn off the MIL. 

Possible Causes 

(K399) 02 SENSOR 2/2 HEATER CONTROL CIRCUIT SHORTED TO GROUND 

EXCESSIVE RESISTANCE IN THE (K399) 02 SENSOR 2/2 HEATER CONTROL CIRCUIT 

2/202 SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. DTC IS ACTIVE 

Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING). 

2. 02 HEATER ELEMENT 

the ignition off. 

NOTE: Allow the 02 Sensor to cool down to room temperature. 
Disconnect the 2/2 02 Sensor harness connector. 

Measure the resistance across the 02 Sensor Heater element, between the 02 Heater Control terminal and the 02 
Heater ground terminal in the component connector. 

NOTE: 02 Heater Element resistance values should be measured at 21.10 C (700 F). The resistance value will 
vary with different temperature values. 

Is the 02 Sensor Heater Element resistance between 2.0 and 30.0 ohms? 

Yes »Go To 3 

No »Verify that there is good pin to terminal contact in the Sensor and Control Module connectors. If OK, 
replace the 02 Sensor. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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3. (K399) 02 212 HEATER CONTROL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Disconnect the C3 PCM harness connector. 
Measure the resistance between ground and the (K399) 02 212 Heater 
Control circuit in the 02 Sensor harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short to ground in the (K399) 02 2/2 Sensor 
Heater Control circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. EXCESSIVE RESISTANCE IN THE (K399) 02 212 HEATER CONTROL CIRCUIT 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals, resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K399) 02 2/2 Heater Control circuit 
between the 2/2 Oxygen Sensor harness connector and the appropriate 
terminal of special tool #8815. 

Is the resistance below 0.5 ohms? 

Yes »Go To 5 

No »Repair the excessive resistance in the (K399) 02 2/2 
Heater Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENG'NE - STANDARD PROCEDURE.) 

5. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 2/2 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0058-02 SENSOR 212 HEATER CIRCUIT HIGH 
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• When Mon itored: 
Continuously during 02 heater operation with battery voltage between 10.4 and 15.75 volts. 

• Set Condition: 
The PCM detects that the 02 sensor heater element input is above the maximum acceptable voltage. One trip 
fault. Three good trips to turn off the MIL. 

Possible Causes 

(K399) 02 212 HEATER CONTROL CIRCUIT OPEN 

(Z992) 02 2/2 HEATER GROUND CIRCUIT OPEN 

(K399) 02 212 HEATER CONTROL CIRCUIT SHORTED TO VOLTAGE 

2/2 02 SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
possible serious or fatal injury. 
NOTE: If P0688-AUTO SHUTDOWN RELAY SENSE CIRCUIT LOW has set along with any of the 02 SENSOR 
HEATER CIRCUIT HIGH DTCs, all 01 the 02 Sensor Heater Control circuits need to be checked for a short 
to battery voltage. 
Start the engine and allow it to idle for at least 60 seconds. 

With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. 02 HEATER ELEMENT 

Turn the ignition off. 

NOTE: Allow the 02 Sensor to cool down to room temperature. 
Disconnect the 2/2 02 Sensor harness connector. 
Measure the resistance across the 02 Sensor Heater element, between the 02 Heater Control terminal and the 02 
Heater ground terminal in the component connector. 

NOTE: 02 Heater Element resistance values should be measured at 21.1 0 C (700 F). The resistance value will 
vary with different temperature values. 

Is the 02 Sensor Heater Element resistance between 2.0 and 30.0 ohms? 

Yes »Go To 3 

No »Verify that there is good pin to terminal contact in the Sensor and Control Module connectors. If OK, 
replace the 02 Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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3. (K399) 02 212 HEATER CONTROL CIRCUIT 

Ignition on. engine not running. 
Using a 12-volt test light connected to ground. probe the (K399) 02 212 
Heater Control circuit in the 02 Sensor harness connector. 

NOTE: Make sure the test light is probing the circuit before actu
ating the Heater Test or a DTC may set and not allow the actuation. 
With a scan tool, actuate the 02 212 Heater Test with the 02 Sensor 
harness connector still disconnected. 

NOTE: The test light should be illuminated and bright proportional 
to the maximum duty cycle allowed by the scan tool. For example, 
if the scan tool allows 100% actuation, the brightness should be as 
bright as a direct connection to the battery. If the scan tool allows 
a maximum 25% actuation, the brightness should be 250/0 as bright 
as a direct connection to the battery. 

Does the test light illuminate accordingly during the actuation? 

Yes »Go To 4 

No »Go To 5 

4. (Z992) 02 HEATER GROUND CIRCUIT OPEN 

Tum the ignition off. 
Measure the resistance between an engine ground and the (Z992) 02 
212 Heater ground circuit in the 02 Sensor harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the 02 Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Repair the open in the (Z992) 02 2/2 Heater ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. (K399) 02 212 HEATER CONTROL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C3 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage of the (K199) 02 211 Heater Control circuit in the 
02 Sensor harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K399) 02 2/2 Heater 
Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No » Go To 6 
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6. (K399) 02212 HEATER"CONTROL CIRCUit OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connector8:'will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. -
Measure the resistance of the (K399) 02 212 Heater Control circuit from 
the 02 Sensor harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K399) 02212 Heater Control circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 • ENGINE 4 STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM)· 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 212 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced. pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE· STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRA1N VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0071-AMBIENT AIR TEMPERATURE SENSOR PERFORMANCE (TIPM) 
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For a complete wiring diagram Refer to Section 8W. 



DR ------------ ENGINE - ELECTRICAL DIAGNOSTICS - GAS 9 .. 43 

Theory of Operation 
Ambient Air Temperature Sensor performance looks at the outputs of three temperature sensors and compares 
them under cold start conditions. Following a start to run delay time, the outputs of the ambient, engine coolant, and 
intake air temperature sensors will be compared. If the engine coolant and intake air temperature sensors agree and 
the ambient air temperature does not agree, the ambient air temperature sensor is declared as irrational. If declared 
irrational a second comparison will be done after a short drive cycle. 

• When Monitored: 
Engine off time is greater than 480 minutes and the vehicle has been driven for one minute over 35 mph. 
Ambient temperature is greater than -64° C (-83° F) . 

• Set Condition: 
The PCM compares the ambient, engine coolant, and intake air temperature sensor values. If engine coolant 
and intake air temperature sensors agree with each other but ambient air temperature does not agree with 
them, the ambient air temperature sensor is declared as irrational. Two Trip Fault. Three good trips to turn off 
the MIL. 

Possible Causes 

(G31) AAT SIGNAL CIRCUIT HIGH RESISTANCE 

(G31) AAT SIGNAL CIRCUIT SHORTED TO GROUND 

(G31) AAT SIGNAL CIRCUIT SHORTED TO THE (G931) SENSOR GROUND CIRCUIT 

(G31) AAT SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(G931) SENSOR GROUND HIGH RESISTANCE 

AMBIENT AIR TEMPERATURE SENSOR 

CAN C BUS CIRCUITS 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any CAN - C Communication DTCs before continuing. 
Turn the ignition off. 
If possible, allow the vehicle to sit with the ignition off for more than 480 minutes in an environment where the 
temperature is consistent and above _7° C (19.4° F). 
Test drive the vehicle. The vehicle must exceed 48 km/h (30 mph) during the test drive. Do not cycle the ignition off 
when the test drive is completed. 
With a scan tool, select View DTCs. 

Is the DTC Active or Pending at this time? 

Yes »Go To 3 

No »Go To 2 
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2. AMBIENT AIR TEMPERATURE 

Turn the ignition off. 
Allow the vehicle to sit with the ignition off in an environment where the temperature is consistent and above _7° C 
(19.4° F) until the engine coolant temperature is equal to ambient temperature. 

Turn the ignition on. 

With a scan tool, compare the AAT, ECT, and IAT sensor values. 

Is the Ambient Air Temperature Sensor value within 10° C (180 F) of the other two sensor values? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

No »Go To 3 

3. AAT SENSOR VOLTAGE 

Turn the ignition off. 

Disconnect the AAT sensor harness connector. 

Ignition on, engine not running. 

With a scan tool, read the AAT voltage. 

NOTE: The sensor voltage should be approximately 5.0 volts (plus or, minus .1 volt) with the connector dis
connected. 

Does the scan tool display the voltage as described above? 

Yes »Go To 4 

No »Go To 5 

4. AAT SENSOR 

the ignition off. 

Connect a jumper wire between the (G31) AAT Signal circuit and the 
(G930) AAT Return circuit in the Ambient Air Temperature Sensor har
ness connector. 

Turn the ignition on. 

With a scan tool, read the Ambient Air Temperature Sensor voltage. 

NOTE: The sensor voltage should be approximately 0.0 volts (plus 
or minus .1 volt) with the jumper wire in place. 

Does the scan tool display the voltage as described above? 

Yes »Verify that there is good pin to terminal contact in the Sen-
sor and Control Module connectors. Replace the AAT Sen
sor if no problems were found in the connectors. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

NOTE: Remove the jumper wire before continuing. 
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5. (G31) AAT SIGNAL CIRCUIT HIGH RESISTANCE 

Turn the ignition off. 
Reconnect the AAT sensor harness connector. 
Using a voltmeter perform a voltage drop test. Backprobe the (G31) AAT Signal circuit at the AAT sensor harness 
connector and the C5 TIPM harness connector. 
Start the engine and allow it to reach normal operating temperature. 
Monitor the voltmeter. 

Is the voltage below 0.5 volts? 

Yes »Go To 6 

No »Repair the excessive resistance in the (G31) AAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

6. (G930) AAT RETURN CIRCUIT HIGH RESISTANCE 

Turn the ignition off. 
Using a voltmeter perform a voltage drop test. Backprobe the (G930) AAT Return circuit at the AAT sensor harness 
connector and the C5 TIPM harness connector. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine and allow it to reach normal operating temperature. 
Monitor the voltmeter. 

Is the voltage below 0.5 volts? 

Yes »Go To 7 

No »Repair the excessive resistance in the (G930) AAT Return circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. (G31) AAT SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C4 TIPM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (G31) AAT Signal circuit in the AAT Sensor 
harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (G31) AAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 8 
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8. (G31) AAT SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Measure the resistance between ground and the (G31) AAT Signal cir
cuit in the AAT Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (G31) AAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 9 

[] 

9. (G31) AAT SIGNAL CIRCUIT SHORTED TO THE (G930) AAT RETURN CIRCUIT 

Measure the resistance between the (G930) AAT return circuit and the 
(G31) AAT Signal circuit in the AAT Sensor harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (G930) AAT return circuit and 
the (G31) AAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 10 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the AAT Sensor and the 
Totally Integrated Power Module (TIPM). 

Look for any chafed, pierced. pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 

Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform BODY VERIFICATION TEST VER - 1. 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform BODY VERIFICATION TEST VER - 1. 
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P0072 .. AMBIENT AIR TEMPERATURE SENSOR CIRCUIT LOW 
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• When Monitored: 
The ignition key on . 

• Set Condition: 
Ambient Temperature Sensor is less than the minimum 'acceptable value. One Trip Fault. Three good trips to 
turn off the MIL 

Possible Causes 

(G31) AAT SIGNAL CIRCUIT SHORTED TO GROUND 

(G31) AAT SIGNAL CIRCUIT SHORTED TO THE. (G930) AAT RETURN CIRCUIT 

EXCESSIVE RESISTANCE IN THE (G31) AAT SIGNAL CIRCUIT 

AMBIENT AIR TEMPERATURE SENSOR 

TOTALLY INTEGRATED POWER MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. DTC IS ACTIVE 

Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Diagnose and repair any system voltage DTCs before continuing with this test. 
With the scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING). 

2. CHECKING AAT SENSOR 

Turn the ignition off. 

Disconnect the Ambient Air Temperature Sensor harness connector. 
Ignition on, engine not running. 
With a scan tool, read the AAT Sensor voltage. 

NOTE: The sensor voltage should be approximately 5.0 volts (plus or minus .1 volt) with the connector dis ... 
connected. 

Does the scan tool display the voltage as described above? 

Yes »Verify that there is good pin to terminal contact in the Sensor and Control Module connectors. Replace 
the Ambient Air Temperature Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. (G3l) AAT SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C5 Totally Integrated Power Module (TIPM) harness 
connector. 
Measure the resistance between ground and the (G31) AAT Signal cir
cuit in the AAT Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (G31) AAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE .. STANDARD PROCEDURE.) 

No »Go To 4 

[] 

4. (G31) AAT SIGNAL CIRCUIT SHORTED TO THE (G930) AAT RETURN CIRCUIT 

Measure the resistance between the (G930) AAT return circuit and the 
(G31) AAT Signal circuit in the AAT Sensor harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (G930) AAT return circuit and 
the (G31) AAT Signal circuit 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 • ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
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5. EXCESSIVE RESISTANCE IN THE (G31) AAT SIGNAL CIRCUIT 

Measure the resistance of the (G31) AAT Signal circuit between the 
Ambient Air Temperature Sensor harness connector and the C5 TIPM 
harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No » Repair the excessive resistance in the (G31) AAT Signal cir
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. TOTALLY INTEGRATED POWER MODULE (TIPM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the AAT Sensor and the 
Totally Integrated Power Module (TIPM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform BODY VERIFICATION TEST VER - 1. 

No »Replace and program the TIPM per Service Information. 
Perform BODY VERIFICATION TEST VER - 1. 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts. 

• Set Condition: 
The Ambient Temperature Sensor voltage is greater than the maximum acceptable value. One Trip Fault. 
Three good trips to turn off the MIL. 

Possible Causes 

(G31) AAT SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(G31) AAT SIGNAL CIRCUIT OPEN 

(G930) AAT RETURN CIRCUIT OPEN 

AMBIENT AIR TEMPERATURE SENSOR 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any CAN - C Communication DTCs before continuing. 
Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Diagnose and repair any system voltage DTCs before continuing with this test. 
With the scan tool, select View DTCs. 

Is the DTC Active at this time? 

Ves »Go To 2 

No »Refer to the INTERMITIENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. AAT SENSOR 

Turn the ignition off. 

Disconnect the Ambient Air Temperature Sensor harness connector. 
Ignition on, engine not running. 
With a scan tool, read AAT Sensor voltage. 
Connect a jumper wire between the (G31) AAT Signal circuit and the 
(G930) AAT Return circuit in the AAT Sensor harness connector. 

NOTE: The sensor voltage should be approximately 0.0 volts (plus 
or minus .1 volt) with the jumper wire in place. 

Does the scan tool display the voltage as described above? 

Ves »Verify that there is good pin to terminal contact in the Sen-
sor and Control Module connectors. Replace the Ambient 
Air Temperature Sensor if no problems were found with the 
connectors. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

NOTE: Remove the jumper wire before continuing. 
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3. (G31) AAT SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C5 TI PM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (G31) AAT Signal circuit in the AAT Sensor 
harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (G31) AAT Signal circuit. 

No » 

4. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

Go To 4 

AAT SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Measure the resistance of the (G31) AAT Signal circuit from the AAT 
Sensor harness connector to the C5 TfPM harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the open in the (G31) AAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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5. (G930) AAT RETURN CIRCUIT OPEN 

Measure the resistance of the (G930) AAT return circuit from the AAT 
Sensor harness connector to the C5 TIPM harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the open in the (G930) AAT return circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE· STANDARD PROCEDURE.) 

6. TOTALLY INTEGRATED POWER MODULE (TIPM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the AAT Sensor and the 
Totally Integrated Power Module (TIPM). 
Look for any chafed, pierced. pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform BODY VERIFICATION TEST VER • 1. 

No »Replace the Totally Integrated Module per Service Information. 
Perform BODY VERIFICATION TEST VER - 1. 
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• When Monitored: 
Engine speed between 600 to 3500 RPM. Battery voltage greater than 10 volts . 

• Set Condition: 
The MAP sensor signal voltage is below the minimum acceptable value. One Trip Fault. Three good trips to 
turn off the MIL, (MIL will illuminate and the ETC light will flash, if equipped.) 

Possible Causes 

(F856) 5-VOLT SUPPLY CIRCUIT OPEN 

(F856) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(K1) MAP SIGNAL CIRCUIT SHORTED TO GROUND 

(K1) MAP SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 

EXCESSIVE RESISTANCE IN THE (K1) MAP SIGNAL CIRCUIT 

MAP SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Diagnose and repair any system voltage or sensor supply voltage DTCs before continuing with this 
test. 
With the scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. (F856) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 

Disconnect the MAP Sensor harness connector. 
Ignition on, engine not running. 

Measure the voltage on the (F856) 5-volt Supply circuit in the MAP SE;ln-
sor harness connector. ' 

Is the voltage between 4.5 to 5.2 volts? 

Yes »Go To' 3 

No »Go To 7 

3. MAP SENSOR 

3 

!'. 

3 

SENSOR· 

MAP 
8-132bc78 

With a scan tool, monitor the MAP, Sensor voltage with the Sensor harness connector disconnected. 

NOTE: The sensor voltage should be approximately 5.0 volts (plus or minus .1 volt) with the connector dis
connected. 

Does the scan tool display the voltage as described above? 

Yes »Verify that there is good pin to terminal contact in the Sensor and Powertrain Control Module connec-
tors. Replace the MAP Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE. - STANDARD .pROCEDURE .. ) 

No »Go To 4 

4. (K1) MAP SIGNAL CIRCUIT ,SHORTED TO GROUND 

Tu rn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance between ground and the (K1) MAP Signal cir
cuit in the MAP Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K1) MAP Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

3 
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5. (K1) MAP SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 

Measure the resistance between the (K1) MAP Signal circuit and the 
(K900) Sensor ground circuit in the MAP Sensor harness connector. 

Is the resistance below 100 ohms? 

Ves »Repair the short between the (K900) Sensor ground and the 
(K 1) MAP Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. EXCESSIVE RESISTANCE IN THE (K1) MAP SIGNAL CIRCUIT 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals, resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K1) MAP Signal circuit between the 
MAP Sensor harness connector and the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Ves »Go To 9 

No »Repair the excessive resistance in the (K1) MAP Signal cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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7. (F856) 5-VOLT SUPPLY CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C1 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the· 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (F856) 5-volt Supply circuit from the MAP 
Sensor harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 8 

No »Repair the open in the (F856) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

8. (F856) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (F856) 5-volt Supply 
circuit in the MAP Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (F856) 5-volt Supply cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 9 
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9. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the MAP Sensor and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
Engine speed between 600 to 3500 RPM. Battery voltage greater than 10.37 volts . 

• Set Condition: 
The MAP sensor signal voltage is greater than the maximum acceptable value. One trip fault. Three good trips 
to turn off the MIL (MIL will illuminate and the ETC light win flash, if equipped). 

Possible Causes 

(K1) MAP SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K1) MAP SIGNAL CIRCUIT OPEN 

(K1) MAP SIGNAL CIRCUIT SHORTED TO THE (F856) 5-VOLT SUPPLY CIRCUIT 

(K900) SENSOR GROUND CIRCUIT OPEN 

MAP SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diag nostic Test 

1. ACTIVE DlC 

Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Diagnose and repair any system voltage or sensor supply 'voltage DTCs before continuing with this 
test. 
With the scan tool, select View DTCs. 

Is the DTC Active at this time 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2 . MAP SENSOR 

Turn the ignition off. 
Disconnect the MAP Sensor harness connector. 
Connect a jumper wire between the (K 1) MAP Signal circuit and the 
(K900) Sensor ground circuit in the Sensor harness connector. 
Ignition on, engine not running. 
With a scan tool, monitor the MAP Sensor voltage. 

NOTE: The sensor voltage should be approximately 0.0 volts (plus 
or minus .1 volt) with the jumper wire in place. 

Does the scan tool display the voltage as described above? 

Yes »Verify that there is good pin to terminal contact in the Sen-
sor and Powertrain Control Module connectors. Replace the 
MAP Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

NOTE: Remove the jumper wire before continuing. 
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3. (K1) MAP SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C 1 and C2 PCM harness connectors. 
Ignition on, engine not running. 
Measure the voltage on the (Kl) MAP Signal circuit in the MAP Sensor 
harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (Kl) MAP Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. (K1) MAP SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K1) MAP Signal circuit from the MAP 
Sensor harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the open in the (K1) MAP Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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5. (K1) MAP SIGNAL CIRCUIT SHORTED TO THE (F856) 5-VOLT SUPPLY CIRCUIT 

Measure the resistance between the (K 1) MAP Signal circuit and the 
(F856) 5-volt Supply circuit in the MAP Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (F856) 5-volt Supply circuit ' 
and the (Kl) MAP Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. (K900) SENSOR GROUND CIRCUIT OPEN 

Measure the resistance of the (K900) Sensor ground circuit from the 
MAP Sensor harness connector to the appropriate termir:'al of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K900) Sensor ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the MAP Sensor and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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Theory of Operation 
Intake Air Temperature Sensor performance looks at the outputs of three temperature sensors and compares them 
under cold start conditions. Following a start to run delay time, the outputs of the ambient, engine coolant, and 
intake air temperature sensors will be compared. If the engine coolant and ambient air temperature sensors agree 
and the intake air temperature does not agree, the intake air temperature sensor is declared as irrational. If declared 
irrational a second comparison wilf be done after a short drive cycle. 

• When Monitored: 
The engine off time is greater than 480 minutes. Ambient Temperature if greater than -640 C (-83° F) . 

• Set Condition: 
Once the vehicle is soaked for a calibrated engine off time and then driven over calibrated speed and load 
conditions for some calibrated time, the PCM compares the ambient, engine coolant, and intake air tempera
ture sensor values. If engine coolant and ambient air temperature sensors agree with each other but intake air 
temperature does not agree with them, the intake air temperature sensor is declared as irrational. Two Trip 
Fault. Three good trips to turn off the MIL. 

Possible Causes 

EXCESSIVE RESISTANCE IN THE (K21) IAT SIGNAL CIRCUIT 

(K21) IAT SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K21) IAT SIGNAL CIRCUIT SHORTED TO GROUND 

(K(1) IAT SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 

EXCESSIVE RESISTANCE IN THE (K900) SENSOR GROUND CIRCUIT 

INTAKE AIR TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Turn the ignition off. 

If possible, allow the vehicle to sit with the ignition off for more than 480 minutes in an environment where the 
temperature is consistent and above _7° C (19.4° F). 

Test drive the vehicle. The vehicle must exceed 48 km/h (30 mph) during the test drive. Do not cycle the ignition off 
when the test drive is completed. 
With a scan tool, select View DTCs. 

Is the DTC Active or Pending at this time? 

Yes »Go To 3 

No »Go To 2 

2. INTAKE AIR TEMPERATURE 

Turn the ignition off. 

Allow the vehicle to sit with the ignition off in an environment where the temperature is consistent and above _7° C 
(19.4° F) until the engine coolant temperature is equal to ambient temperature. 
Turn the ignition on. 

With a scan tool, compare the AAT, ECT, and IAT sensor values. 

Is the Intake Air Temperature Sensor value within 100 C (180 F) of the other two sensor values? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING). 

No »Go To 3 
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3. IAT SENSOR VOLTAGE 

Turn the ignition off. 
Disconnect the Intake Air Temperature Sensor harness connector. 
Turn the ignition on. 

With a scan tool, read the Intake Air Temperature Sensor voltage. 

NOTE: The sensor voltage should be approximately 5.0 volts (plus or minus .1 volt) with the connector dis
connected. 

Does the scan tool display the voltage as described above? 

Yes »Go To 4 

No »Go To 5 

4. IAT SENSOR 

With a scan tool, read the tAT voltage. 
Connect a jumper wire between the (K21) IAT Signal circuit and the 
(K900) Sensor ground circuit in the IAT Sensor harness connector. 

NOTE: The sensor voltage should be approximately 0.0 volts (plus 
or minus .1 volt) with the jumper wire in place. 

Does the scan tool display the voltage as described above? 

Yes »Verify that there is good pin to terminal contact in the Sen-
sor and Powertrain Control Module connectors. Replace the 
IAT Sensor if no problems were found with the connectors. 
Periorm the POWERTRAtN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

NOTE: Remove the jumper wire before continuing. 

5. EXCESSIVE RESISTANCE IN THE (K21) IAT SIGNAL CIRCUIT 

Tum the ignition off. 
Disconnect the C2 PCM harness connector. 
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CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting In poor terminal to pin connection. Install Miller Special Tool #8815 and #8815-1 
to perform diagnosis. 
Using a voltmeter periorm a voltage drop test. Backprobe the (K21) IAT Signal circuit at the IAT Sensor harness 
connector and probe the appropriate terminal of the special tool #8815. Make sure the voltmeter leads are con~ 
nected so a positive polarity is displayed on the voltmeter. 

WARNING: When the engine Is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these Instructions can result in 
personal Injury or death. 
Start the engine and allow it to reach normal operating temperature. 

Monitor the voltmeter. 

Is the voltage below 0.5 of a volt? 

Yes »Go To 6 

No »Repair the open in the (K21) IAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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6. EXCESSIVE RESISTANCE IN THE (K900) SENSOR GROUND CIRCUIT 

Turn the ignition off. 
Move the voltmeter leads to backprobe the (K900) Sensor Ground circuit at the IAT Sensor harness connector and 
to probe the appropriate terminal of the special tool #8815. Make sure the voltmeter leads are connected so a 
positive polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine and allow it to reach normal operating temperature. 
Monitor the voltmeter. 

Is the voltage below 0.5 volts? 

Yes »Go To 7 

No »Repair the open in the (K900) Sensor ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. (K21) IAT SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the special tool #8815 from the C2 PCM harness connector. 
Ignition on, engine not running. 

Measure the voltage on the (K21) IAT Signal circuit in the IAT Sensor 
harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K21) tAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 8 

8. (K21) IAT SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Measure the resistance between ground and the (K21) IAT Signal circuit 
in the IAT Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K21) IAT Signal circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 9 
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9. (K21) IAT SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 

Measure the resistance between the (K21) IAT Signal circuit and the 
(K900) Sensor ground circuit in the IAT Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (K900) Sensor ground circuit 
and the (K21) IAT Sensor Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 10 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the IAT Sensor and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 ~ ENGINE - STANDARD PROCEDURE.) 
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P0112-INTAKE AIR TEMPERATURE SENSOR CIRCUIT LOW 
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• When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 

• Set Condition: 
When the Inlet Air Temp Sensor Signal circuit voltage is less than the minimum acceptable value. One trip 
failure. Three good trips to clear the MIL. 

Possible Causes 

(K21) IAT SIGNAL CIRCUIT SHORTED TO GROUND 

(K21) IAT SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 

INTAKE AIR TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Diagnose and repair any system voltage DTCs before continuing with this test. 
With the scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. IAT SENSOR 

Turn the ignition off. 
Disconnect the IAT Sensor harness connector. 
Ignition on, engine not running. 
With a scan tool, read IAT voltage. 

NOTE: The sensor voltage should be approximately 5.0 volts (plus or minus .1 volt) with the connector dis
connected. 

Does the scan tool display the voltage as described above? 

Yes »Verify that there is good pin to terminal contact in the Sensor and Powertrain Control Module connec-
tors. Replace the IAT Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. (K21) IAT SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance between ground and the (K21) IAT Signal circuit 
in the IAT Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K21) IAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 
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4. (K21) IAT SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 

Measure the resistance between the (K21) IAT Signal circuit and the 
(K900) Sensor ground circuit in the IAT Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (K900) Sensor ground circuit 
and the (K21) IAT Sensor Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE· STANDARD PROCEDURE.) 

No »Go To 5 
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5. EXCESSIVE RESISTANCE IN' THE' (K21) IAT SIGNAL CIRCUIT 

CAUTION: --Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals, resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K21) IAT Signal circuit between the 
Intake Air Temperature Sensor harness connector and the appropriate 
terminal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the excessive resistance in the (K21) IAT Signal cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the IAT Sensor and the 
Powertrain Control Module (PCM). 
Look for any chafed. pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical SerVice Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 



9 - 74 ENGINE - ELECTRICAL DIAGNOSTICS - GAS ------------ DR 

P0113-INTAKE AIR TEMPERATURE SENSOR CIRCUIT HIGH 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts . 

• Set Condition: 
The PCM detects that the Intake Air Temperature Sensor input voltage is above the maximum acceptable 
value. 

Possible Causes 

(K21) IAT SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K21) IAT SIGNAL CIRCUIT OPEN 

(K900) SENSOR GROUND CIRCUIT OPEN 

IAT SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
NOTE: Diagnose and repair any system voltage OTCs before continuing with this test. 
With the scan tool, select View DTCs. 

Is the DTe Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE· DIAGNOSIS 
AND TESTING). . 

2. IAT SENSOR 

Turn the ignition off. 
Disconnect the Intake Air Temperature Sensor harness connector. 
Ignition on, engine not running. 
With a scan tool, read the IAT Sensor voltage. 
Connect a jumper wire between the (K21) IAT Signal circuit and the 
(K900) Sensor ground circuit in the IAT Sensor harness connector. 

NOTE: The sensor voltage should be approximately 0.0 volts (plus 
or minus .1 volt) with the jumper wire in place. 

Does the scan tool display the voltage as described above? 

Yes. »Verify that there is good pin to terminal contact in the Sen-
sor and Powertrain Control Module connectors. Replace the 
IAT Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
NOTE: Remove the jumper wire before continuing. 
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3. IAT SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (K21) IAT Signal circuit in the IAT Sensor 
harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K21) IAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. (K21) IAT SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness·connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K21) IAT Signal circuit from the IAT Sen
sor harness connector to the appropriate terminal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the open in the (K21) IAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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5. (K900) SENSOR GROUND CIRCUIT OPEN 

resistance the (K900) Sensor ground circuit from the 
IAT Sensor harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Ves »Go To 6 

No » Repair the open in the (K900) Sensor ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. POWERTRAIN CONTROL MODULE (PCM) 

2 

e 
seNSOR· 
INTAKE 

AIR 
TEMPERATURe 

27 

oooc )000 
9 000 000 15 

16 oooc :1000 23 

24 
000 000 

30 
00000000 

31 38 

PCM PINOUT 

BOX 8815 

8132bcdd 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the IAT Sensor and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0116-ENGINE COOLANT TEMPERATURE SENSOR CIRCUIT PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
Engine Coolant Temperature Sensor performance looks at the outputs of three temperature sensors and compares 
them under cold start conditions. Following a start to run delay time, the outputs of the ambient, engine coolant, and 
intake air temperature sensors will be compared. If the intake air and ambient air temperature sensors agree and 
the intake air temperature does not agree, the engine coolant temperature sensor is declared as irrational. 

• When Monitored: 
Engine off time is greater than 480 minutes and the vehicle has been driven for one minute over 35 mph. 
Ambient temperature is greater than .640 C (-83° F) . 

• Set Condition: 
Once the vehicle is soaked for a calibrated engine off time and then driven over calibrated speed and load 
conditions for some calibrated time, the PCM compares the ambient, engine coolant, and intake air tempera
ture sensor values. If ambient air and intake air temperature sensors agree with each other but engine coolant 
temperature does not agree with them, the engine coolant temperature sensor is declared as irrational. Two 
Trip Fault. Three good trips to turn off the MIL. 

Possible Causes 

EXCESSIVE RESISTANCE IN THE (K2) ECT SIGNAL CIRCUIT 

(K2) ECT SIGNAL CIRCUIT SHORTED TO GROUND 

(K2) ECT SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 

(K2) ECT SIGNAL CIRCUIT SHORTED TO VOLTAGE 

EXCESSIVE RESISTANCE IN THE (K900) SENSOR GROUND CIRCUIT 

ENGINE COOLANT TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE· 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any CAN - C Communication DTCs before continuing. 
Turn the ignition off. 
If possible, allow the vehicle to sit with the ignition off for more than 480 minutes in an environment where the 
temperature is consistent and above _7° C (19.4° F). 
Test drive the vehicle. The vehicle must exceed 48 km/h (30 mph) during the test drive. Do not cycle the ignition off 
when the test drive is completed. 
With a scan tool, select View DTCs. 

Is the DTC Active or Pending at this time? 

Yes »Go To 3 

No »Go To 2 
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2. ENGINE COOLANT TEMPERATURE 

Turn the ignition off. 
Allow the vehicle to sit with the ignition off ,in an environment where the ,temperature is consistent and above _7° C 
(19.4 0 F) until the engine, coolant temperature is equal to ambient temperature, 
Turn the ignition on. 
With a scan tool, compare the AAT, ECT, and IAT ~ensor values. 

Is the Engine Coolant Temperature Sensor value within 10° C (180 F) of the other two sensor values? 

Ves »Refer to the INTERMITTi:NT CONDITION Di~gnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
, AND TESTING). '" 

No »Go To 3 

3. ECT SENSOR VOLTAGE 

Turn the ignition off. 
Disconnect the Engine Coolant Temperature Sensor harness connector. 
Turn the ignition on. 
With a scan tool, read the Engine Coolant Temperature Sensor voltage. 

NOTE: The sensor voltage should be approximately 5.0 volts (plus or minus .1 volt) with, the connector dis-
connected.' , 

Does the scan tool display the voltage as desc~ibed above? 

Yes »Go To 4 

No »Go To 5 

4. ECT SENSOR 

With a scan tool, read the Engine Coolant Temperature Sensor voltage. 
Connect a jumper wire between the (K2) ECT Signal circuit and the 
(K900) Sensor Ground circuit in the Engine Coolant Temperature Sen
sor harness connector. 

NOTE: The sensor voltage should be approximately 0.0 volts (plus 
or minus .1 volt) with the jumper wire in place. 

Does the sca~ tool display the voltage as described above? 

Yes »Verify that there is good pin to terminal contact in the ECT 
Sensor and Powertrain Control Module connectors. If OK, 
replace the Engine Coolant Temperature Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 5 

NOTE: Remove the jumper wire before continuing. 
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5. EXCESSIVE RESISTANCE IN THE (K2) ECT SIGNAL CIRCUIT 

Turn the ignition off. 

Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller Special Tool #8815 and #8815-1 
to perform diagnosis. 
Using a voltmeter perform a voltage drop test. 8ackprobe the (K2) ECT Signal circuit at the ECT Sensor harness 
connector and probe the appropriate terminal of the special tool #8815. Make sure the voltmeter leads are con
nected so a positive polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine and allow it to reach normal operating temperature. 

Monitor the voltmeter. 

Is the voltage below 0.5 of a volt? 

Yes »Go To 6 

No »Repair the open in the (K2) ECT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

6. EXCESSIVE RESISTANCE IN THE (K900) SENSOR GROUND CIRCUIT 

Turn the ignition off. 
Move the voltmeter leads to backprobe the (K900) Sensor Ground circuit at the ECT Sensor harness connector and 
to probe the appropriate terminal of the special tool #8815. Make sure the voltmeter leads are connected so a 
positive polarity is indicated on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine and allow it to reach normal operating temperature. 

Monitor the voltmeter. 

Is the voltage below 0.5 volts? 

Yes »Go To 7 

No »Repair the open in the (K900) Sensor ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

7. (K2) ECT SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the special tool #8815 from the C2 PCM harness connector. 

Ignition on, engine not running. 
Measure the voltage on the (K2) ECT Signal circuit in the ECT Sensor 
harness connector. 

Is the there any voltage present? 

Yes »Repair the short to voltage in the (K2) ECT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 8 
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8. (K2) ECT SIGNAL CIRCUIT SHORTED GROUND 

Turn the ignition off. 
Measure the resistance between ground and the (K2) ECT Signal circuit 
in the ECT Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K2) ECT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 9 
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9. (K2) ECT SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance between the (K900) Sensor ground circuit and 
the (K2) ECT Signal circuit in the ECT Sensor harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short to between the (K900) Sensor ground cir-
cuit and the (K2) ECT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE STANDARD PROCEDURE.) 

No »Go To 10 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the ECT Sensor and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the ECT 
Sensor and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 



DR ------------ ENGINE - ELECTRICAL DIAGNOSTICS - GAS 9 - 83 
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Theory of Operation 
The engine coolant temperature sensor is a negative temperature coefficient thermistor-type sensor whose resis
tance varies inversely with temperature. At cold temperatures the sensor resistance is high so the voltage is high. 
As the coolant temperature increases the resistance decreases and the voltage becomes low . 

• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts . 

• Set Condition: 
The PCM detects that the Engine Coolant Temperature Sensor input voltage is below the minimum acceptable 
value. One Trip Fault. Three good trips to clear the MIL. The MIL and ETC light will illuminate if equipped. 

Possible Causes 

(K2) ECT SIGNAL CIRCUIT SHORTED TO GROUND 

(K2) ECT SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 

EXCESSIVE RESISTANCE IN THE (K2) ECT SIGNAL CIRCUIT 

ENGINE COOLANT TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Diagnose and repair any system voltage DTCs before continuing with this test. 
With the scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITIENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. ECT SENSOR 

Turn the ignition off. 
Disconnect the ECT harness connector. 
Ignition on, engine not running. 
With a scan tool, read ECT voltage. 

NOTE: The sensor voltage should be approximately 5.0 volts (plus or minus .1 volt) with the connector dis
connected. 

Does the scan tool display the voltage as described above? 

Yes 

No 

» Verify that there is good pin to terminal contact in the Sensor and Powertrain Control Module connec
tors. Replace the ECT Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 3 
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3. (K2) ECT SIGNAL CIRCUIT SHORTED TO THE (KSOO) SENSOR GROUND CIRCUIT 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance between the (K900) Sensor ground circuit and 
the (K2) ECT Signal circuit in the ECT Sensor harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short to between the (K900) Sensor ground cir-
cuit and the (K2) ECT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. ECT SIGNAL CIRCUIT SHORTED GROUND 

Measure the resistance between ground and the (K2) ECT Signal circuit 
in the ECT Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K2) ECT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
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5. EXCESSIVE RESISTANCE IN THE (K2) ECT SIGNAL CIRCUIT 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals, resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K2) ECT Signal circuit between the 
Engine Coolant Temperature Sensor harness connector and the appro
priate terminal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Ves »Go To 6 

No »Repair the excessive resistance in the (K2) ECT Signal cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the ECT Sensor and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched. or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0118-ENGINE COOLANT TEMPERATURE SENSOR CIRCUIT HIGH 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts . 

• Set Condition: 
The PCM detects that the Engine Coolant Temperature Sensor input voltage is above the maximum accept
able value. One Trip Fault. Three good trips to turn off the MIL. The MIL and ETC light will iUuminate if 
equipped. 

Possible Causes 

(K2) ECT SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K2) ECT SIGNAL CIRCUIT OPEN 

(K900) SENSOR GROUND CIRCUIT OPEN 

ENGINE COOLANT TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Diagnose and repair any system voltage DTCs before continuing with this test. 
With the scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. ECT SENSOR 

Turn the ignition off. 
Disconnect the ECT harness connector. 
Ignition on, engine not running. 
With a scan tool, read ECT voltage. 
Connect a jumper wire between the (K2) ECT Signal circuit and the 
(K900) Sensor ground circuit in the ECT harness connector. 

NOTE: The sensor voltage should be approximately 0.0 volts (plus 
or minus .1 volt) with the jumper wire in place. 

Does the scan tool display the voltage as described above? 

Ves »Verify that there is good pin to terminal contact in the Sen-
sor and Powertrain Control Module connectors. Replace the 
ECT Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

NOTE: Remove the jumper wire before continuing. 
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3. (K2) ECT SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 

Disconnect the C2 PCM harness connector. 
Ignition on l engine not running. 

Measure the voltage on the (K2) ECT Signal circuit in the ECT Sensor 
harness connector. 

Is the there any voltage present? 

Yes »Repair the short to voltage in the (K2) ECT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. (K2) ECT SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K2) ECT Signal circuit from the ECT 
Sensor harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the open in the (K2) ECT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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5. (K900) SENSOR GROUND CIRCUIT OPEN 

Measure the resistance of the (K900) Sensor ground circuit from the 
ECT Sensor harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the open in the (K900) Sensor ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the ECT Sensor and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
Ignition on and No MAP Sensor DTCs set. 

• Set Condition: 
The PCM detects that the sensor input voltage does not fall within a valid range based on engine speed and 
load. Two Trip Fault. ETC light will illuminate. P2135 should set with this code also. 

Possible Causes 

EXCESSIVE RESISTANCE IN THE (K22) TP SENSOR NO.1 SIGNAL CIRCUIT 

EXCESSIVE RESISTANCE IN THE (K122) TP SENSOR NO.2 SIGNAL CIRCUIT 

EXCESSIVE RESISTANCE IN THE (F855) 5-VOLT SUPPLY CIRCUIT 

EXCESSIVE RESISTANCE IN THE (K922) TP SENSOR RETURN CIRCUIT 

(K22) TP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO THE (K122) TP SENSOR NO.2 SIGNAL CIRCUIT 

THROTTLE POSITION SENSORrrHROTTLE BODY 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE • 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: Diagnose and repair any Throttle Body. circuit, system voltage, or sensor supply voltage OTCs before 
continuing with this test. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear Joose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With the scan tool select View DTCs. 

NOTE: If the DTC does not. reset it may be necessary to test drive the vehicle. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Go To 9 

2. EXCESSIVE RESISTANCE IN THE (K22) TP SENSOR NO.1 SIGNAL CIRCUIT 

Turn the ignition off. 

Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resul~ing in poor terminal to pin connection. Install Miller SpeCial Tool #8815 along with 
the #8815-1 to perform the diagnosis. 
Using a voltmeter perform a voltage drop test. Backprobe the (K22) TP Sensor No.1 Signal circuit at the Throttle 
Body harness connector and to probe the appropriate terminal of the special tool #8815. Make sure the voltmeter 
leads are connected so a positive polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine and allow it to reach normal operating temperature. 
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Monitor the voltmeter. 

Is the voltage below 0.5 of a volt? 

Yes »Go To 3 

No »Repair the excessive resistance in the (K22) TP Sensor No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

3. EXCESSIVE RESISTANCE IN THE (K122) TP SENSOR NO.2 SIGNAL CIRCUIT 

Turn the ignition off. 
Move the voltmeter leads to backprobe the (K122) TP Sensor No.2 Signal circuit at the Throttle Body harness con
nector and to probe the appropriate terminal of the special tool #8815. Make sure the voltmeter leads are connected 
so a positive polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to tollow these instructions can result in 
personal injury or death. 
Start the engine and. allow it to reach normal operating temperature. 
Monitor the voltmeter. 

Is the voltage below 0.5 of a volt? 

Yes »Go To 4 

No »Repair the excessive resistance in the (K122) TP Sensor No.2 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

4. EXCESSIVE RESISTANCE IN THE (F855) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Move the voltmeter leads to backprobe the (F855) 5-volt Supply circuit at the Throttle Body harness connector and 
to probe the appropriate terminal of the special tool #8815. Make sure the voltmeter leads are connected so a 
positive polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine and allow it to reach normal operating temperature. 
Monitor the voltmeter. 

Is the voltage below 0.5 of a volt? 

Yes »Go To 5 

No »Repair the excessive resistance in the (F855) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

5. EXCESSIVE RESISTANCE IN THE (K922) TP SENSOR RETURN CIRCUIT 

Turn the ignition off. 
Move the voltmeter leads to backprobe the (K922) TP Sensor Return circuit at the Throttle Body harness connector 
and to probe the appropriate terminal of the special tool #8815. Make sure the voltmeter leads are connected so a 
positive polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine and allow it to reach normal operating temperature. 



9 - 94 ENGINE - ELECTRICAL DIAGNOSTICS - GAS ------------ DR 

Monitor the voltmeter. 

Is the voltage below 0.5 of a volt? 

Yes »Go To 6 

No »Repair the excessive resistance in the (K922) TP Sensor Return circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

6. (K22) TP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO THE (K122) TP SENSOR NO.2 SIGNAL CIRCUIT 

Turn the ignition off. 
Remove special tool #8815 and #8815-1 leaving the C2 PCM harness 
connector disconnected. 
Disconnect the Throttle Body harness connector. 
Measure the resistance between the (K22) TP Sensor No.1 Signal cir
cuit and the (K122) TP Sensor No.2 Signal circuit in the Throttle Body 
harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (K122) TP Sensor No.2 Signal 
circuit and the (K22) TP Sensor No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 7 
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7. THROTTLE POSITION SENSOR 

Connect the C2 PCM harness connector. 
Ignition on, engine not running. 
With a scan tool, monitor the TP Sensor No.1 and No.2 voltage. 
Connect a jumper wire between the (K922) TP Sensor Return circuit 
and the (K22) TP Sensor No.1 Signal circuit. 

NOTE: TP Sensor No.1 Yoltage should change from approximately 
4.5 yolts to less than 0.5 of a yolt. 
For TP Sensor No.2, connect a jumper wire between (F855) 5-volt sup
ply circuit and the (K122) TP Sensor No.2 signal circuit. 

NOTE: TP Sensor No.2 Yoltage should change from approximately 
o yolts to 5.0 yolts? 

Is the voltage reading within the listed specification when the 
jumper wire is installed? 

Yes »Verify that there is good pin to terminal contact at the Throt-
tle Body and the Powertrain Control Module connectors. 
Replace the Throttle Body Assembly if no problems were 
found in the connectors. Disconnect the Battery when 
replacing the Throttle Body Assembly. After installation is 
complete, use a scan tool and select the ETC RELEARN 
function. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

NOTE: Remove the jumper wire before continuing. 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Throttle Body and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAtN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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9. THROTTLE FOLLOWER TEST 

Ignition on, engine not running. 
With a scan tool, perform the ETC Throttle Follower Test and monitor the TP Sensor No.1 or No.2 voltage. 
Slowly press the throttle pedal down. 
The voltage for TP Sensor No.1 should start at approximately 0.7 of a volt and increase to approximately 4.3 volts. 
The voltage for TP Sensor No.2 should start at approximately 4.3 volts and decrease to approximately 0.7 of a volt. 

Is the voltage within the range, of the listed specification for the appropriate Sensor? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) - ' ", 

No »Verify that there is good pin to terminal contact at the Throttle, Body and the Powertra.jn Control Module 
connectors. Replace the Throttle Body Assembly if no problems were found in the connectors. Discon
nect the Battery when replacing the Throttle Body Assembly. After installation is complete, use a scan 
tool and select the ETC RELEARN function. " . ,-' 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

-j ~ I ". 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts. 

• Set Condition: 
Throttle Position Sensor voltage at the PCM is less than the minimum acceptable voltage. One Trip Fault. 
Three good trips to turn off the MIL. ETC light will illuminate. 

Possible Causes 

(F855) 5-VOLT SUPPLY CIRCUIT OPEN 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(K22) TP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO GROUND 

(K22) TP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO THE (K922) TP SENSOR RETURN CIRCUIT 

EXCESSIVE RESISTANCE IN THE (K22) TP SENSOR NO.1 SIGNAL CIRCUIT 

THROTTLE POSITION SENSORfTHROTTLE BODY 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: If a 5-Volt Supply DTC has also set, diagnose the 5-Volt DTC before continuing. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With the scan tool select View DTCs. 

NOTE: If the DTC does not reset it may be necessary to test drive the vehicle. 

NOTE: If the P2122-APP Sensor 1 Circuit Low OTC is also Active, diagnose the P2122 before continuing 
with the P0122 diagnostic procedure. 

Is the OTC Active at this time? 

Yes »Go To 2 

No »Go To 11 

2. P0222 ALSO SET 

Was the P0222-TP SENSOR NO.2 VOLTAGE LOW OTC set along with the P0122? 

Yes »Go To 3 

No »Go To 4 
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3. (F855) 5·VOLT, SUPPLY CIRCUIT 

Turn the ignition off. 
Disconnect the Throttle Body harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (F855) 5-volt Supply circuit in the Throttle 
Body harness connector. 

Is the voltage between 4.8 to 5.2 volts? 

Yes »Go To 4 

No »Go To 8 

4. THROTTLE POSITION SENSOR 

4 

THROTrLE 

BODY 
(3.7U4.7L) 

3 

6 

81c4f17b 

With a scan tool, monitor the TP Sensor No.1 voltage with the Throttle Body harness connector disconnected. 

NOTE: The sensor voltage should be approximately 5.0 volts (plus or minus .1 volt) with the connector dis
connected. 

Does the scan tool display the voltage as described above? 

Yes »Verify that th~re is good pin to terminal contact at the Throttle Body and the Powertrain Control Module 
connectors. Replace the Throttle Body Assembly if no problems were found in the connectors. Discon
nect the Battery when replacing the Throttle Body Assembly. After installation is complete, use a scan 
tool and select the ETC RELEARN function. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 



9 - 100 ENGINE .. ELECTRICAL DIAGNOSTICS .. GAS ------------ DR 

5. (K22) TP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance between ground and the (K22) TP Sensor No.1 
Signal circuit in the Throttle Body harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K22) TP Sensor No.1 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

~.~CK 
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BODY 
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BODY 
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6. (K22) TP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO THE (K922) TP SENSOR RETURN CIRCUIT 

Measure the resistance between the (K22) TP Sensor No.1 Signal cir
cuit and the (K922) TP Sensor Return circuit in the Throttle Body har
ness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (K922) TP Sensor Return cir-
cuit and the (K22) TP Sensor No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 7 

1 

[] 

THROTTLE 
BODY 
(UL} 

4 

THROTTl.E 
BODY 

(3.1U4.7L) 

6 

81c4f26d 



DR ------------ ENGINE - ELECTRICAL DIAGNOSTICS - GAS 9 - 101 

7. EXCESSIVE RESISTANCE IN THE (K22) TP SENSOR NO.1 SIGNAL CIRCUIT 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. ' 
Measure the resistance of the (K22) TP Sensor No.1 Signal circuit 
between the Throttle Body harness connector and the appropriate ter
minal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes 

No 

» Go To 10 

» Repair the excessive resistance in the (K22) TP Sensor 
No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 
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8. (F855) 5-VOLT SUPPLY CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnostics. 
Measure the resistance of the (F855) 5-volt Supply circuit from the 
Throttle Body harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 9 

No »Repair the open in the (F855) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

9. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (F855) 5-volt Supply 
circuit in the Throttle Body harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (F855) 5-volt Supply cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 10 
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1 o. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Throttle Body and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

11 . THROTTLE FOLLOWER TEST 

With a scan tool, perform the ETC Throttle Follower Test. 
Monitor the TP Sensor No.1 voltage. 

Does voltage start at approximately 0.7 of a volt to approximately 4.3 volts with a smooth transition? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

No »Verify that there is good pin to terminal contact at the Throttle Body and the Powertrain Control Module 
connectors. Replace the Throttle Body Assembly if no problems were found in the connectors. Discon
nect the Battery when replacing the Throttle Body Assembly. After installation is complete, use a scan 
tool and select the ETC RELEARN tuncflon. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
With the ignition on. Sattety voltage greater than 10 volts. 

• Set Condition: 
Throttle Position Sensor No.1 voltage is greater than the maximum acceptable voltage. One Trip Fault. ETC 
light will iHuminate. 

Possible causes 

(K22) TP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K22) TP SENSOR NO.1 SIGNAL CIRCUIT OPEN 

(K22) TP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO THE (F855) 5-VOlT SUPPLY CIRCUIT 

(K922) TP SENSOR RETURN CIRCUIT OPEN 

THROTTLE POSITION SENSORITHROTTLE BODY 

THROTTLE PLATE JAMMEb AGAINST THE MAXIMUM STOP 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE • 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: When this DTC is Active the engine speed, torque, and vehicle sp,eed are limited to a Limp in mode. 

NOTE: Make sure the throttle is fully closed and free from binding or carbon build up. 

NOTE: If a 5-Volt Supply DTC has also set~ diagnose the S-Yott DTC before continuing. 

NOTE: If P2101 is also set, then make sure that the blade moves freely and does not hang up near Wide 
Open Throttle before trying .to repair P0123. 
Start the engine and allow it to reach operating temperature. 
With the scan tool select View OTCs. 

NOTE: If the DTC does not reset it may be necessary to test drive the vehicle. 

NOTE: If the P2123-APP Sensor 1 Circuit High DTC is also Active, diagnose the P2123 before continuing 
with the P0123 diagnostic procedure. 

Is the DTC A~ive at ,t~s time? 

Yes »Go To 2 

No »Go To 8 
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2. THROTTLE POSITION SENSOR 

Turn the ignition off. 
Disconnect the Throttle Body harness connector. 
Ignition on, engine not running. 
With a scan tool, monitor the TP Sensor No.1 voltage. 
Connect a jumper wire between the (K22) TP Sensor No.1 Signal circuit 
and the (K922) TP Sensor Return circuit in the Throttle Body harness 
connector. 

NOTE: The sensor voltage should be approximately 0.0 volts (plus 
or minus .1 volt) with the jumper wire in place. 

Does the scan tool display the voltage as described above? 

Yes 

No 

» Verify that there is good pin to terminal contact at the Throt
tle Body and the Powertrain Control Module connectors. 
Replace the Throttle Body Assembly if no problems were 
found in the connectors. Disconnect the Battery when 
replacing the Throttle Body Assembly. After installation is 
complete, use a scan tool and select the ETC RELEARN 
function. 
Perform the POWERTRAIN VERI FICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 3 

NOTE: Remove the jumper wire before continuing. 

3. (K22) TP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (K22) TP Sensor No.1 Signal circuit in the 
Throttle Body harness connector. 

Is there any voltage present? 

Ves »Repair the short to voltage in the (K22) TP Sensor No.1 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 
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4. (K22) TP SENSOR NO.1 SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K22) TP Sensor No.1 Signal circuit from 
the Throttle Body harness connector to the appropriate tenninal of spe
cial tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No » Repair the open in the (K22) TP Sensor No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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5. (K22) TP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO THE (F855) 5-VOLT SUPPLY CIRCUIT 

Measure the resistance between the (K22) TP Sensor No.1 Signal cir
cuit and the (F855) 5-volt Supply circuit in the Throttle Body harness 
connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (F855) 5-volt Supply cir~uit 
and the (K22) TP Sensor No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. (K922) TP SENSOR RETURN CIRCUIT OPEN 

Measure the resistance of the (K922) TP Sensor Return circuit from the 
Throttle Body harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes 

No 

» Go To 7 

» Repair the open in the (K922) TP Sensor Return circuit. 
Perform the POWERTRAIN VERI FICATION TEST. (Refer to 
9 • ENGINE - STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Throttle Body and Powertrain Control Module 'connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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8. THROTTLE FOLLOWER TEST 

With a scan tool, perform the ETC Throttle Follower Test. 
Monitor the TP Sensor No.1 voltage. 

Does voltage start at approximately 0.7 of a volt to approximately 4.3 volts with a smooth transition? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

No »Verify that there is good pin to terminal contact at the Throttle Body and the Powertrain Control Module 
connectors. Replace the Throttle Body Assembly if no problems were found in the connectors. Discon
nect the Battery wtlen replacing the Throttle Body Assembly. After installation is complete, use a scan 
tool and select the ETC RELEARN function. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0125-INSUFFICIENT COOLANT TEMP FOR CLOSED-LOOP FUEL CONTROL 
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Theory of Operation 
The engine coolant temperature sensor is a negative temperature coefficient thermistor-type sensor whose resis
tance varies inversely with temperature. At cold temperatures the sensor resistance is high so the voltage is high. 
As the coolant temperature increases the resistance decreases and the voltage becomes low. The INSUFFICIENT 
COOLANT TEMP FOR CLOSED-LOOP FUEL CONTROL determines if the engine coolant temperature will reach 
the closed loop fueling control temperature limit in a regulated time after start. 

• When Monitored: 
With battery voltage greater than 10.4 volts and after engine is started . 

• Set Condition: 
The engine temperature does not go above -100 C (140 F). Failure time depends on start-up coolant temper
ature and ambient temperature. (Le. 2 minutes for a start temp of -100 C (14 0 F) or up to 10 minutes for a 
vehicle with a start-up temp of -280 C (-18° F). Two Trip Fault. Three good trips to turn off the MIL. 

LOW COOLANT LEVEL 

THERMOSTAT 

ECT SENSOR 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. CHECKING COOLANT LEVEL AND CONDITION 

Ignition on, engine not running. 
With a scan tOOlt select View DTes. 

NOTE: If an Engine Coolant Temperature (ECT) DTC is set along with this code, diagnose the ECT DTe first. 
NOTE: Inspect the ECT terminals and related PCM terminals. Make sure the terminals are free from corro
sion and damage. 

NOTE: The best way to diagnose this OTC is to allow the vehicle to sit overnight outside in order to have 
a totally cold soaked engine. 

NOTE: Extremely cold outside ambient temperatures may have caused this DTC to set. 

WARNING: Never open the cooling system when the engine is hot. The system is under pressure. Extreme 
burns or scalding may result. Failure to follow these instructions can result in personal injury or death. 
Allow the engine to cool before opening the COOling system. 
Inspect the coolant system for proper level and condition. 

Is the coolant level and condition OK? 

Yes »Go To 2 

No »Inspect the vehicle for a coolant leak, make the appropriate repairs, and add the correct amount of 
coolant. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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2. THERMOSTAT OPERATION 

NOTE: This test works best if performed C?!1 'a' cold engine (cold soak) 
Ignition on, engine not running. -
With a scan tool, read the Eng Coolant Tmp Oeg value. If the engine was allowed to sit overnight (cold soak), the 
temperature value should be a sensible value that is somewhere close to the ambient temperature. 

NOTE: If engine coolant temperature is above 82° C (180° F), allow the engine to cool until 65° C (1500 F) is 
reached. 
Start the Engine. 
During engine warm-up monitor the Eng Coolant Tmp Deg value. The temp deg value change should be a smooth 
transition from start up to normal operating temp 82° C (180° F). Also monitor the actual coolant temperature with 
a thermometer. 

NOTE: As the engine warms up to operating temperature, the actual coolant temperature (thermometer read
ing) and the scan tool Eng Coolant Tmp Oeg values should stay relatively close to each other. 
Using the appropriate service information, determine the proper opening temperature of the thermostat. 

Did the thermostat open at the proper temperature? 

Yes »Go To 3 

No »Replace the the(~osta~. ;'. 
Perform the POWERTRAfN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

3. ECT SENSOR OPERATION 

Ignition on, engine not running. 
With a scan too', read.the Eng Coolant Tmp Deg value. If the engine was anowed to.s'it overnight (cold soak), the 
temperature value should be a sensible value that is somewhere close to the ambient temperature. 

NOTE: If engine coolant temperature is above 82° C (180° F), allow the engine· to cool until 65° C (150° F) is 
reached. 
Start the Engine. , !' " , 

During engine warm~up monitor th~' Eng Coolant T~p Deg value. Th~ temp deg value change should be a smooth 
transition from start up to nor.mal, oper~!ing temp 82° C (180° F). Also monitor the actual coolant temperature with 
a thermometer. 

NOTE: As the engine warms~p to operating ,temperature, the actual cQ,olanl. tempe,ratur,e (thermometer read
ing) and the scan tools' Eng CoolantTmp Oeg 'value should stay relatively close to each other. 

. . '. ,." _ .' r ' , , ... , 

Is the thermometer readip1Q; ~e~atiy~ly close to the scan tool EC-':- re~~ding? 

Yes »The conditions that originally set this DTC 'are no' longer' present: Refer to the INTERMITTENT CON-
DITION Diagnostic Procedure for further assistance. (Refer to·g - ENGINE - DIAGNOSIS AND TEST· 
ING.) 

No »Replace the Engine Coolant Temperature Sensor. 
Perform the POWERTRAIN VERIFIC~TION TEST. (Refer.t<? 9 ., ENGINE - STANDARD PROCEDURE.) 
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P0128-THERMOSTAT RATIONALITY 
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Theory of Operation 
The PCM predicts what the engine coolant temperature should be, based on the engine coolant temperature at 
start-up, ambient temperature and how the vehicle is subsequently driven. The predicted engine coolant tempera
ture is compared to the Engine Coolant Temperature Sensor reading. The error between the two is calculated and 
integrated with respect to time. When the Thermostat diagnostic runs, the integrated error is compared to a cali
brated threshold and pass/fail is determined. Separate pass and fail thresholds are used in order to improve accu
racy of the diagnostic . 

• When Monitored: 
With the engine running, ambient temperature between _8° C (17.6° F) and 50° C (122° F), start up coolant 
temperature less than 50° C (122° F), and average vehicle speed greater than 16 kph (10 mph) until coolant 
temperature reaches 85° C (185° F) . 

• Set Condition: 
The PCM detects that the actual engine coolant temperature falls too far below the predicted engine coolant 
temperature and the predicted coolant temperature reaches the predicted target value before the actual cool
ant temperature reaches the actual coolant temperature target value. Two trip fault. Three good trips to turn off 
the MIL. 

LOW COOLANT LEVEL 

THERMOSTAT 

Possible Causes 

SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

TEMPERATURE SENSOR 

SIGNAL CIRCUIT OPEN 

(K900) SENSOR GROUND CIRCUJT OPEN 

(G930) AAT SENSOR RETURN CIRCUIT OPEN 

SIGNAL CIRCUIT SHORTED TO GROUND 

(K2) ECT SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 

(G31) AAT SIGNAL CIRCUIT SHORTED TO THE (G930) AAT SENSOR RETURN CIRCUIT OPEN 

OTHER POSSIBLE CAUSES 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any CAN - C Communication DTCs before continuing. 

NOTE: If any ECT, AAT, CMP or CKP sensor DTCs have set along with P0128, diagnose them before con
tinuing. 
NOTE: Make sure that the Pinion Factor has been programmed correctly into the PCM. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. LOW COOLANT LEVEL 

NOTE: If an Engine Coolant Temperature (ECT) OTC is set along with this code, diagnose the ECT OTC first. 

NOTE: Inspect the ECT terminals and related PCM terminals. Make sure the terminals are free from corro .. 
sion and damage. 
NOTE: The best way to diagnose this DTC is to allow the vehicle to sit overnight outside In order to have 
a totally cold soaked engine. 

NOTE: Extremely cold outside ambient temperatures may have caused this DTC to set. 

WARNING: Never open the cooling system when the engine is hot. The system is under pressure. Failure to 
follow these instructions can result in personal injury including extreme burns, scalding, or death. Allow the 
engine to cool before opening the cooling system. 
Check the coolant system to make sure that the coolant is in good condition and at the proper level. 

Is the coolant level and condition OK? 

Yes »Go To 3 

No »Inspect the vehicle for a coolant leak and add the necessary amount of coolant. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

3. THERMOSTAT OPERATION 

NOTE: This test works best if performed on a cold engine (cold soak). 
Ignition on, engine not running. 
With a scan tool, read the ECT Deg value. If the engine was allowed to sit overnight (cold soak), the temperature 
value should be a sensible value that is somewhere close to the ambient temperature. 

NOTE: If engine coolant temperature is above 82° C (180° F), allow the engine to cool until 65° C (150° F) is 
reached. 
Start the Engine. 
During engine warm-up, monitor the ECT Deg value. The temp deg value change should be a smooth transition 
from start up to normal operating temp 820 C (1800 F). Also monitor the actual coolant temperature with a ther
mometer. 

NOTE: As the engine warms up to operating temperature, the actual coolant temperature (thermometer read
ing) and the scan tool, ECT Temperature value should stay relatively close to each other. 
Using the appropriate service information, determine the proper opening temperature of the thermostat. 

Did the thermostat open at the proper temperature? 

Yes »Go To 4 

No »Replace the thermostat. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

4. AMBIENT AIR TEMP SENSOR OPERATION 

Ignition on, engine not running. 
With a scan tool, read and record the AAT Sensor Temperature value. 
Using the DRB Temperature Probe #CH7050, or an equivalent temperature measuring tool, measure the ambient air 
temperature near the AAT Sensor. 

Is the AAT Sensor value with -15° C (50 F) of the temperature probe reading? 

Yes »Go To 5 

No »Go To 7 
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5. ECT SENSOR OPERATION 

WARNING: Make sure the engine cooling system is cool before removing the pressure cap or any hose. The 
cooling system is pressurized when hot. Failure to follow these instructions can result in personal injury 
including extreme burns, scalding, or death. 
With a scan tool, read and record the ECT Sensor Temperature value. 
Use the ORB Temperature Probe #CH7050, or an equivalent temperature measuring tool, measure the engine cool
ant temperature. 

Is the ECT Sensor value with -15 0 C (5° F) of the temperature probe reading? 

Yes »Go To 6 

No »Go To 7 

6. OTHER POSSIBLE CAUSES 

Inspect the Temperature Sensors for any physical damage. 
Inspect the engine coolant. Make sure the coolant is at the proper level. Refer to the Service Information COOLING. 

Make sure the Temperature Sensors are properly installed. 
Make sure the CMP and CKP sensors are installed properly. Check the connectors for any signs of damage. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Refer to any Technical Service Bulletins (TSBs) that may apply. 
With the engine running at normal operating temperature, monitor the Temperature sensor parameters while wig
gling the wire harness. Look for parameter values to change. 
Visually inspect the related wire harness. Look for any chafed, pierced, pinched, partially broken wires and broken, 
bent, pushed out, or corroded terminals. 

CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller Special Tool #8815 to perform 
diagnosis. 
Inspect and clean all PCM, engine, and chassis grounds. 

Were any problems found during the above inspections? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Test Complete. 

7. (K2) ECT SIGNAL CIRCUIT SHORTED TO VOLTAGE 

NOTE: Visually inspect both the component and the PCM connec-
tors. Look for damage, partially broken wires and backed out or 
corroded terminals 
Turn the ignition off. 
Disconnect the ECT Temperature Sensor harness connector. 
Disconnect the C2 PCM harness connector. 

Ignition on, engine not running. 
Measure the voltage on the (K2) ECT Signal circuit at the ECT Sensor 
harness connector. 

[:J -@ID 
:'o~ 

1 

\)~~CK 
SENSOR-

ENOINE 

COOLANT 

TEMpERATURE 81cfbffa 



DR ------------ ENGINE - ELECTRICAL DI'AGNOSTICS • GAS 9 - 117 

NOTE: The sensor voltage should be approximately 5.0 volts (plus or minus .1 volt) with the connector dis
connected. 

Does the scan tool display the voltage as described above? 

Yes »Repair the short to voltage in the (K2) ECT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

8. (G31) AAT SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C5 TIPM harness connector. 
Disconnect the AAT Sensor harness connector. 

NOTE: Visually inspect both the component and the TIPM connec· 
tors. Look for damaged, partially broken wires, and backed out or 
corroded terminals. 
Ignition on, engine not running. 
Measure the voltage on the (G31) AAT Signal circuit in the AAT Sensor 
harness connector. 

NOTE: The sensor voltage should be approximately 5.0 volts (plus 
or minus .1 volt) with the connector disconnected. 

Does the scan tool display the voltage as described above? 

Yes »Repair the short to voltage in the (G31) AAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 9 

9. TEMPERATURE SENSOR 

the ignition off. 
Connect the C2 PCM harness connector. 
Connect the C5 TIPM harness connector. 
Ignition on, engine not running. 
With a scan tool, read the Temperature Sensor voltage. 
Connect a jumper wire across the ECT and AAT Sensor harness con
nectors. 

Does the voltage start at 5.0 volts when the jumper wire is not 
installed and drop below 1.0 volt when the jumper wire is 
installed? 

Yes »Verify that there is good pin to terminal contact in the Sen-
sor and Powertrain Control Module connectors. Replace the 
Appropriate Sensor if no problems were found with the con
nectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 10 

NOTE: Disconnect the jumper wire before continuing. 
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1 o. (K2) ECT SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (1<2) ECT Sensor Signal circuit from the 
ECT Sensor harness connector to the appropriate terminal of special 
toof #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 11 

No »Repair the open in the (K2) ECT Sensor Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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11. (G31) AAT SIGNAL CIRCUIT OPEN 

Disconnect the C5 TI PM harness connector. 
Measure the resistance of the (G31) AAT Signal circuit from the AAT 
Sensor harness connector to the C5 TIPM harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 12 

No »Repair the open in the (G31) AAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

12. (K900) SENSOR GROUND CIRCUIT OPEN 

For the ECT Sensor, measure the resistance of the (K900) Sensor 
ground circuit from the ECT Sensor harness connector to the appropri
ate terminal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 13 

No »Repair the open in the (K900) Sensor ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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13. (G930) SENSOR RETURN CIRCUIT OPEN 

Measure the resistance of the (G930) AAT Return circuit from the AAT 
Sensor harness connector to the C5 TIPM harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 14 

No »Repair the open in the (G930) AAT Return circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

14. (K2) ECT SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K2) ECT Sensor Sig
nal circuit in the Temperature Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K2) ECT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 • ENGINE - STANDARD PROCEDURE.) 

No »Go To 15 
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15. (G31) AAT SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (G31) AAT Signal cir
cuit in the AAT Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair 'the short to ground in the (G31) AAT Sig'nal circui:t. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 16 
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16. (K2) ECT SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 

Measure the resistance between the (K2) ECT Signal circuit and the 
(K900) Sensor ground circuit in the ECT Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (K900) Sensor ground circuit 
and the (K2) ECT Sensor Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 
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17. (G31) AAT SIGNAL CIRCUIT SHORTED TO THE (G930) SENSOR GROUND CIRCUIT 

Measure the resistance between the (G31) AAT Signal circuit and the 
(G930) AAT return circuit in the AAT Sensor harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (G930) AAT return circuit and 
the (G31) AAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 18 

1 2 

~ 2 

SENSOR· 

AMBIENT 

AIR 

TEMPERATURE 

-&lID 
:3o~ 

8132b45d 

-@ID 
:'o~ 

81c1bc01 

~ID 

~:~ 

8132b459 



9 - 122 ENGINE - ELECTRICAL DIAGNOSTICS - GAS ------------ DR 

1 8. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Temperature Sen
sors and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 

With the ignition key on. No Cam or Crank signal within 75 ms. Engine speed less than 250 RPM. 

• Set Condition: 
The PCM senses the voltage from the MAP sensor to be less than 2.2 volts but above 0.04 of a volt for 300 
milliseconds. One Trip Fault. Three good trips to turn off the MIL. (The MIL will illuminate and the ETC lamp 
will flash, if equipped.) 

Possible Causes 

(F856) 5-VOLT SUPPLY CIRCUIT SHORTED TO BATTERY VOLTAGE 

(F856) 5-VOLT SUPPLY CIRCUIT OPEN 

(F856) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(K1) MAP SIGNAL CIRCUIT OPEN 

(K1) MAP SIGNAL CIRCUIT SHORTED TO GROUND 

(K1) MAP SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 

MAP SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre .. Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Ignition on, engine not running. 

With a scan tool, select View DTCs', 

Is the DTC Active at this time. 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING). 

2. (F856) 5M VOLT SUPPLY CIRCUIT 

Turn the ignition off. 

Disconnect the MAP Sensor harness connector. 

Ignition on, engine not running. 

Measure the voltage on the (F856) 5-volt Supply circuit in the MAP Sen
sor harness connector. 

Is the voltage between 4.5 to 5.2 volts? 

Yes »Go To 3 

No »Go To 7 
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3. MAP SENSOR 

With a scan tool, monitor the MAP Sensor voltage with the Sensor harness connector disconnected. 

Is the voltage above 2.2 volts? 

Yes »Verify that there is good pin to terminal contact in the Sensor and Powertrain Control Module connec-
tors. Replace the MAP Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 4 

4. (K1) MAP SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K1) MAP Signal circuit from the MAP 
Sensor harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the open in the (K1) MAP Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

SENSOR· 

MAP 

5. (K1) MAP SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 

Measure the resistance between the (K900) Sensor ground circuit and 
the (K1) MAP Signal circuit in the MAP Sensor harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (K900) Sensor ground circuit 
and the (K1) MAP Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 6 
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6. (K1) MAP SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K1) MAP Signal cir
cuit in the MAP Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K1) MAP Signal circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 10 

7. (F856) 5-VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C1 PCM harness connector. 
Ignition on. engine not running. 
Measure the voltage on the (F856) 5-volt Supply circuit in the MAP Sen
sor harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (F856) 5-volt Supply cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 8 
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8. (F856) 5-VOLT SUPPLY CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (F856) 5-volt Supply circuit from the MAP 
Sensor harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 9 

No »Repair the open in the (F856) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

9. (F856) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (F856) 5-volt Supply 
circuit in the MAP Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (F856) 5-volt Supply cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 10 
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1 o. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the MAP Sensor -and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there 1s good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - EN~!NE ~ STANDARD PROCEDURE). 
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• When Monitored: 
Engine running for less than 30 seconds and the 02 Sensor Heater Temperature is less than 251 0 C (4840 F) 
with battery voltage greater 10.4 volts . 

• Set Condition: 
The PCM detects that the 1/1 Oxygen Sensor signal voltage is below the minimum acceptable value. The DTC 
will set as Pending after one trip and Active after two trips. Three good trips to turn off the MIL. 

Possible Causes 

(K902) 02 RETURN UPSTREAM CIRCUIT SHORTED TO GROUND 

(K41) 02 1/1 SIGNAL CIRCUIT SHORTED TO GROUND 

(K41) 02 1/1 SIGNAL CIRCUIT SHORTED TO THE (K902) 02 RETURN UPSTREAM CIRCUIT 

(K41) 02 1/1 SIGNAL CIRCUIT SHORTED TO THE (Z42) 02 1/1 HEATER GROUND CIRCUIT 

1/1 02 SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Turn the ignition on. 
With a scan tool, select View DTCs. Record DTC and Freeze Frame information. 
Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan tool, select View DTCs. 

Is the OTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. 02 SENSOR 1/1 SIGNAL CIRCUIT 

Turn the ignition off. 
Disconnect the 1/1 02 Sensor harness connector. 
Ignition on, engine not running. 
With a scan tool, monitor the 02 Sensor voltage. 

Is the 1/1 02 Sensor voltage between 4.1 and 5.0 volts? 

Yes »Go To 3 

No »Go To 5 
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3. 02 SENSOR 

Measure the voltage on the (K902) 02 Return Upstream circuit in the 
02 Sensor harness connector. 

Is ·the voltage at 2.5 volts? 

Ves »Verify that there is good pin to terminal contact in the 02 
Sensor and Powertrain Control Module connectors. Replace 
the 1/1 02 Sensor if no problems were found with the con
nectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE· STANDARD PROCEDURE.) 

No »Go To 4 

4. (K902) 02 RETURN UPSTREAM CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C1 PCM harness connector. 
Measure the resistance between ground and the (K902) 02 Return 
Upstream circuit in the 02 Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K902) 02 Return 
Upstream circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

5. (K41) 02 SENSOR 1/1 SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C1 and C2 PCM harness connectors. 
Measure the resistance between ground and the (K41) 02 Sensor 1/1 
Signal circuit in the 02 Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K41) 02 Sensor 1/1 Sig-
nal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 • ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. (K41) 02 SENSOR 1/1 SIGNAL CIRCUIT SHORTED TO THE (K902) 02 RETURN UPSTREAM CIRCUIT 

Measure the resistance between the (K41) 02 Sensor 1/1 Signal circuit 
and the (K902) 02 Return Upstream circuit in the 02 Sensor harness 
connector. 

Is the resistance below 100 ohms? 

Ves »Repair the short between the (K902) 02 Return Upstream 

No 

circuit and the (K41) 02 Sensor 1/1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 7 

SENSOR· 

-&lID 
~3~ 
1 0' 

o 

OXYGEN 81653bda 

7. (K41) 02 SENSOR 1/1 SIGNAL CIRCUIT SHORTED TO THE (Z42) 02 1/1 HEATER GROUND CIRCUIT 

Measure the resistance between the (K41) 02 Sensor 1/1 Signal circuit 
and the (Z42) 02 1/1 Heater ground circuit in the 02 Sensor harness 
connector. 

Is the resistance below 1 00 ohms? 

Ves »Repair the short between the (242) 02 1/1 Heater ground 
circuit and the (K41) 02 Sensor 1/1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

8. POWERTRAIN CONTROL MODULE (PCM) 

2 

:~4 
SENSOR· 

OXYGEN 81653bca 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/1 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAlN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
Continuously with the engine running, no 02 sensor heater DTCs present, 1/1 Oxygen Sensor heater temper
ature within a specific range, and battery voltage greater than 10.4 volts . 

• Set Condition: 
The Oxygen Sensor voltage is above 3.99 volts for 40 seconds. The DTC will set as Pending after one trip and 
Active after two trips. Three good trips to turn off the MIL. 

Possible Causes 

(K41) 02 1/1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K902) 02 RETURN UPSTREAM CIRCUIT SHORTED TO VOLTAGE 

(K41) 02 1/1 SIGNAL CIRCUIT OPEN 

(K902) 02 RETURN UPSTREAM CIRCUIT OPEN 

1/1 02 SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: If an 02 sensor signal circuit is shorted to voltage, all 02 sensor voltage readings displayed on the 
scan tool will be approximately 5.0 volts. Diagnose the sensor that set the most current DTC. 
Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan tool. select View DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (K41) 02 1/1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C1 and C2 PCM harness connectors. 
Disconnect the 1/1 02 Sensor harness connector. 
Turn the ignition on. 
Measure the voltage on the (K41) 02 Sensor 1/1 Signal circuit in the 
1/1 02 Sensor harness connector. 

NOTE: Measure the voltage in reference to ground, not the (K902) 
02 Return Upstream circuit. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K41) 02 Sensor 1/1 Sig-

No 

nal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 3 

SENSOR

OXYGEN 

81653c72 
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3. (K902) 02 RETURN UPSTREAM CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage on the (K902) 02 Return Upstream circuit in the 
1/1 02 Sensor harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K902) 02 Return 
Upstream circuit. 

No 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 4 

4. 111 02 SENSOR 

Turn the ignition off. 
Connect the C1 and C2 PCM harness connectors. 
Ignition on, engine not running. 
With a scan tool, monitor the 1/1 02 Sensor voltage. 
Connect a jumper wire between the (K41) 02 1/1 Signal circuit and the 
(K902) 02 Return Upstream circuit in the 02 Sensor harness connector. 

Is the voltage between 2.3 and 2.7 volts with the jumper wire 
installed? 

Yes »Verify that there is good pin to terminal contact in the 02 
Sensor and Powertrain Control Module connectors. Replace 
the 1/1 02 Sensor if no problems were found with the con
nectors. 
Perlorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
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NOTE: Remove the jumper wire before continuing. 

5. (K41) 02 1/1 SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C1 and C2 PCM harness connectors. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K41) 02 1/1 Signal circuit from the 1/1 
02 Sensor harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the open in the (K41) 02 1/1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. (K902) 02 RETURN UPSTREAM CIRCUIT OPEN 

Measure the resistance of the (K902) 02 Return Upstream circuit from 
the 02 Sensor hamess connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K902) 02 Return Upstream circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/1 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 

- Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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Theory of Operation 
For an aged 02 sensor, the response rate to the air/fuel change is slower than when it was new. The 02 sensor 
tends to move less with the same air/fuel changes in a given time frame. Therefore by observing the activity of 
voltage readings from the upstream 02 sensor, the quality of the 02 sensor can be detected . 

• When Monitored: 
With the ECT above 70° C (158° F), engine RPM between 1400 and 2300. vehicle speed between 64 and 96 
kph (40 and 60 mph), and engine run time greater than 3 minutes. 

• Set Condition: 
The PCM detects that the oxygen sensor signal does not switch adequately during monitoring. Two Trip Fault. 
Three good trips to turn off the MIL 

EXHAUST LEAK 

(K41) 02 1/1 SIGNAL CIRCUIT 

(K902) 02 RETURN UPSTREAM CIRCUIT 

1/1 02 SENSOR 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Reter to 9 • ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: After the repairs have been made, verify proper 02 Sensor operation. H aU the 02 Sensor voltage 
readings have not returned to normal, follow the diagnostic procedure for the remaining 02 Sensors. 

NOTE: Check for contaminants that may have damaged the 02 Sensor: contaminated fuel, unapproved sil
icone, oil and coolant. 
Start the engine. 
Anow the engine to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan toolt select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. CHECKING THE EXHAUST SYSTEM FOR LEAKS 

Turn the ignition off. 
Raise the vehicle in accordance with the Service Information. 

WARNING: The normal operating temperature of the exhaust system is very high. Never work around or 
attempt to service any part of the exhaust system until it has cooled. Special care should be taken when 
working near the catalytiC converter. The temperature of the converter rises to a high level after a short 
period of engine operating time 
Connect Exhaust Cone #8404-EC or #8404-EC to Air Pressure Regulator (with hose) #W-18-MIL-1146AS. 

CAUTION: The air pressure must not exceed 27.6 kPa (4 psi), otherwise engine damage can occur. 
Attach shop air to the air pressure regulator. 
Adjust the Air Pressure Regulator to 27.6 kPa (4 psi) 



9 - 140 ENGINE - ELECTRICAL DIAGNOSTICS - GAS ------------ DR 

Insert the exhaust cone into the vehicle tail pipe. 
If the vehicle is equipped with dual exhaust. Use the #8404-ECT with equipped attached plug, plug one side of the 
dual exhaust pipe. Pressurize the other as described above. 
Apply Mopar® Air Leak Detector PN# 05191804AA (or an equivalent leak finder liquid) to the following areas: 
- All welded joints from the exhaust manifold to 152.4 mm (6 inches) behind the downstream 02 sensor 
- 02 sensor seal points 
- 02 sensor boss welds 
- Flange/joint connection(s) 
- Exhaust manifold to cylinder head connection(s} 
- EGR solenoid gasket base and tube seal points (if equipped) 
Watch for the liquid/soapy water to bubble. 
Use the following definitions to help determine if system or component repair/replacement is necessary: 
Type 1 Leak is defined as a leak where very small foam like bubbles 1 mm (0.04 of an inch) or less appear. 
Any Type 1 or greater leaks found in welded joints, 02 sensor seal points or 02 sensor boss welds must be 
repaired or the component must be replaced. 
Type 2 Leak is defined as a leak where larger bubbles pea size, 8 mm (0.3 of an inch) or greater appear. 
Any Type 2 or greater leaks found in flange or joint connections, exhaust manifold to cylinder head connections, or 
EGR gasket and tube seal points must be repaired or the components must be replaced 

Leak Location 
Repair required if results at 27.6 kPa (4 psi) reveal 

bubble size: 

Welded joints Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor seal points Type 1 t 1 mm (0.04 of an inch) or greater 

02 Sensor boss welds Type 1, 1 mm (0.04 of an inch) or greater 

Flange I joint connections Type 2, 8 mm (0.3 of an inch) or greater 

Exhaust Manifold to cylinder head connections Type 2, 8 mm (0.3 of an inch) or greater 

EGR gasket and tube seal points Type 2, 8 mm (0.3 of an inch) or greater 
. .. 

If a leak IS found that matches the above definition, repair or replace the component as necessary . 
Once the repair is complete, repeat the procedure to verify that all leaks have been repaired. 

Were any exhaust leaks found? 

Ves »Repair or replace the leaking exhaust parts as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. ) 02 111 SIGNAL CIRCUIT 

Turn the ignition off 
Disconnect the 1/1 02 Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (K41) 02 1/1 Signal circuit in the 02 Sen
sor harness connector. 

Is the voltage between 4.1 and 5.0 volts? 

Yes »Go To 4 

No »Check the (K41) 02 1/1 Signal circuit for a short to ground, 
open, or short to voltage. If OKt replace and program the 
Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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4. (K902) 02 RETURN UPSTREAM CIRCUIT 

Measure the voltage on the (K902) 02 Return Upstream circuit in the 
02 Sensor harness connector. 

Is the voltage at 2.5 volts? 

Yes »Go To 5 

No » Check the (K902) 02 Return Upstream circuit for a short to 
ground, open, or short to voltage. If OK, replace and pro
gram the Powertrain Control Module per Service Informa
tion. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. OXYGEN SENSOR 

SENSOR· 

OXYGeN 
81653c98 

NOTE: Check for signs of contaminants that may have damaged the 02 Sensor, such as contaminated fuel, 
unapproved silicone, oil and coolant. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the 1/1 Oxygen Sensor 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinchedt or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the 1/1 Oxygen Sensor in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0135-02 SENSOR 1/1 HEATER PERFORMANCE 
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Theory of Operation 
This diagnostic provides a continuous check of the 02 heater circuit during operation. The heater circuit is momen
tarily disabled to allow a resistance measurement to be taken to infer heater temperature. The current delivery to 
the heater is duty cycled to maintain a specific target temperature. The error from the target temperature is contin
uously monitored to assess heater performance . 

• When Monitored: 
Continuously during 02 sensor heater operation with battery voltage between 10.4 and 15.75 volts and no 02 
sensor circuit DTCs present 

• Set Condition: 
The PCM detects no temperature change in the 02 sensor heater element when the heater circuit is active. 
The heater temperature is obtained by measuring the heater re~stance and calculating the heater tempera
ture. Two trip fault. Three good trips to turn off the MIL 

Possible Causes 

(K99) 02 1/1 HEATER CONTROL CIRCUIT OPEN 

(242) 02 111 HEATER GROUND CIRCUIT OPEN 

1/1 02 SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . 02 SENSOR HEATER OPERATION 

Turn the ignition off. 

NOTE: Wait a minimum of 8 minutes to allow the 02 Sensor to cool down before continuing the test. Allow 
the 02 Sensor voltage to stabilize between 4.6 and 5.0 volts. 
Ignition on, engine not running. 
With a scan tool, actuate the 02 Heater Test. 
With the scan tool, monitor 1/1 02 Sensor voltage for at least 2 minutes. 

Does the voltage stay above 4.5 volts? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. 02 SENSOR HEATER ELEMENT 

Turn the ignition off. 

NOTE: Allow the 02 sensor to cool down to room temperature. 
Disconnect the 02 Sensor harness connector. 
Measure the resistance of the 02 Heater Element across the 1/1 02 Sensor connector between the 02 Heater 
Control terminal and the Heater ground terminal. . 

NOTE: 02 Heater Element resistance values should be measured at 21.10 C (70° F). The resistance value wit! 
vary with different temperature values. 

Is the resistance of the 02 Sensor Heater Element between 2.0 and 30.0 ohms? 

Yes »Go To 3 

No »Replace the 02 Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGrNE - STANDARD PROCEDURE.) 
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3. (K99) 02 1/1 HEATER CONTROL CIRCUIT OPEN 

Disconnect the C2 PCM harness cO'tthector. 

CAUTION: Do not probe the PCM, harness comlectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K99) 02 1/1 Heater Control circuit from 
the 02 harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 0.5 of an ohm? 

Yes »Go To 4 

No »Repair the excessive resistance in the (K99) 02 1/1 Heater 
Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

4. (Z42) 02 111 HEATER GROUND CIRCUIT OPEN 

Using a 12 volt test light connected to 12 volts, check the (Z42) Ground 
circuit in the 1/1 Oxygen Sensor harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test IigJ'lt illuminated and bright? 

Yes »Go To 5 

No »Repair the excessive resistance in the (Z42) 02 1/1 Heater 
ground circuit. , 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/1 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially bro~en wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Servic~ Bulletins that may apply. 

Were there any, p,roblems f~ ..... ~d? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
Engine running for less than 30 seconds and the 02 Sensor Heater Temperature is less than 251 0 C (4840 F) 
with battery voltage greater 10.99 volts . 

• Set Condition: 
The PCM detects that the 1/2 Oxygen Sensor signal voltage is below the minimum acceptable value. The OTC 
will set as Pending after one trip and Active after two trips. Three good trips to turn off the MIL. 

Possible Causes 

(K904) 02 RETURN DOWNSTREAM CIRCUIT SHORTED TO GROUND 

(K141) 02 1/2 SIGNAL CIRCUIT SHORTED TO GROUND 

(K141) 02 1/2 SIGNAL CIRCUIT SHORTED TO THE (K904) 02 RETURN DOWNSTREAM CIRCUIT 

(K141) 02 1/2 SIGNAL CIRCUIT SHORTED TO THE (243) 02 1/2 HEATER GROUND CIRCUIT 

1/2 02 SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Turn the ignition on. 
With a scan tool, select View DTCs. Record DTC and Freeze Frame information. 
Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan tool, select View OTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (K141) 02 112 SIGNAL CIRCUIT 

Turn the ignition off. 
Disconnect the 1/2 02 Sensor harness connector. 
Ignition on, engine not running. 
With a scan tool, monitor the 1/2 02 Sensor voltage. 

Is the 02 Sensor voltage between 4.1 and 5.0' volts? 

Yes »Go To 3 

No »Go To 5 
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3. 02SENSOR 

Measure the voltage on the (K904) 02 Return Downstream circuit in the 
02 Sensor harness connector. 

Is the voltage at 2.5 volts? 

Yes »Verify that there is good pin to terminal contact in the 02 
Sensor and Powertrain Control Module connectors. Replace 
the 1/2 02 Sensor if no problems were found with the con· 
nectors. 
Perform the POWERTRAtN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. (K904) 02 RETURN DOWNSTREAM CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance between ground and the (K904) 02 Return 
Downstream circuit in the 02 Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K904) 02 Return Down-
stream circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

5. (K141) 02 1/2 SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C1 and C2 PCM harness connectors. 
Measure the resistance between ground and the (K141) 02 1/2 Signal 
circuit in the 02 Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K141) 02 1/2 Signal cir-
cuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. (K141) 02 1/2 SIGNAL CIRCUIT SHORTED TO THE (K904) 02 RETURN DOWNSTREAM CIRCUIT 

Measure the resistance between the (K141) 02 1/2 Signal circuit and 
the (K904) 02 Return Downstream circuit in the 02 Sensor harness 
connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (K904) 02 Return Down-

No 

stream circuit and the (K141) 02 1/2 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 7 

SENSOR-

OXYGEN 81653bda 

7. (K141) 02112 SIGNAL CIRCUIT SHORTED TO THE (Z43) 02112 HEATER GROUND CIRCUIT 

Measure the resistance between the {K141} 02 1/2 Signal circuit and 
the (Z43) 02 1/2 Heater ground circuit in the 02 Sensor harness con
nector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (Z43) 02 1/2 Heater ground 
circuit and the (K141) 02 1/2 Signal circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

8. POWERTRAIN CONTROL MODULE (PCM) 

2 

4 

SENSOR-

OXYGEN 81653bca 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/2 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
Continuously with the engine running, no 02 sensor heater DTCs present, 1/2 Oxygen Sensor heater temper
ature within a specific range, and battery voltage greater than 10.4 volts . 

• Set Condition: 
The PCM detects that the 1/2 Oxygen Sensor voltage is greater than the maximum acceptable value for a 
specific amount of time, based on 02 sensor heater temperature. The DTC will set as Pending after one trip 
and Active after two trips. Three good trips to turn off the MIL. 

Possible Causes 

(K141) 02 1/2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K904) 02 RETURN DOWNSTREAM CIRCUIT SHORTED TO VOLTAGE 

(K141) 02 1/2 SENSOR SIGNAL CIRCUIT OPEN 

(K904) 02 RETURN DOWNSTREAM CIRCUIT OPEN 

1/202 SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: If an 02 sensor signal circuit is shorted to voltage, all 02 sensor voltage readings displayed on the 
scan tool will be approximately 5.0 volts. Diagnose the sensor that set the most current OTC. 
Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, bells, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan tool, select View DTCs. 

Is the status Active for this OTC? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. 021/2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C1 and C2 PCM harness connectors. 
Disconnect the 1/2 02 Sensor harness connector. 
Turn the ignition on. 
Measure the voltage on the (K141) 02 Sensor 1/2 Signal circuit in the 
02 Sensor harness connector. 

NOTE: Measure the voltage in reference to ground, not the (K904) 
02 Return Downstream circuit. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K141) 02 Sensor 1/2 

No 

Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 3 

SENSOR· 

OXYGEN 

81653c72 
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3. (K904) 02 RETURN DOWNSTREAM CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage on the (K904) 02 Return Downstream circuit in the 
02 Sensor harness connector. 

Is there any voltage present? 

Ves »Repair the short to voltage in the (K904) 02 Return Down-
stream circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. 02 SENSOR 

Turn the ignition off. 
Connect the C1 and C2 PCM harness connectors. 
Ignition on, engine not running. 
With a scan tool, monitor the 1/2 02 Sensor voltage. 
Connect a jumper wire between the {K141} 02 1/2 Signal circuit and 
the (K904) 02 Return Downstream circuit in the 1/2 02 Sensor harness 
connector. 

Is the voltage between 2.3 and 2.7 volts with the jumper wire 
installed? 

Ves »Verity that there is good pin to terminal contact in the 02 
Sensor and Powertrain Control Module connectors. Replace 
the 1/2 02 Sensor if no problems were found with the con
nectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
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NOTE: Remove the jumper wire before continuing. 

5. (K141) 02 1/2 SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

Disconnect the C1 and C2 PCM harness connectors. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K141) 02 1/2 Signal circuit from the 02 
Sensor harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Ves »Go To 6 

No »Repair the open in the (K141) 02 1/2 Signal circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. (K904) 02 RETURN DOWNSTREAM CIRCUIT OPEN 

Measure the resistance of the (K904) 02 Return Downstream circuit 
from the 02 Sensor harness connector to the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Ves »Go To 7 

No »Repair the open in the (K904) 02 Return Downstream cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/2 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or part!ally broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verity that there is good pin to terminal contact in the 
'Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module peT Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0139-02 SENSOR 1/2 SLOW RESPONSE 
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Theory of Operation 
The downstream 02 Sensor is located in the exhaust path behind the catalytic converter, is monitored for proper 
response to assure optimum catalytic converter efficiency. The downstream 02 response monitor is intended to 
diagnose a downstream 02 sensor that is not moving or stuck in a voltage window and to insure accurate infor
mation for catalyst monitor diagnosis . 

• When Monitored: 
With the engine running, vehicle speed between 32 and 88 kph (20 and 55 mph), throttle open for a minimum 
of 120 seconds, ECT greater than 70° C (158° F), Catalytic Converter Temperature greater than 6000 C (1112° 
F) and EVAP Purge active 

• Set Condition: 
The PCM detects that the oxygen sensor signal switches from lean to rich less than 16 times within 20 sec
onds during monitoring. Two Trip Fault. Three good trips to turn off the MIL 

EXHAUST LEAK 

(K141) 02 1/2 SIGNAL CIRCUIT 

(K904) 02 RETURN DOWNSTREAM CIRCUIT 

1/2 02 SENSOR 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: After the repairs have been made, verify proper 02 Sensor operation. If all the 02 Sensor voltage 
readings have not returned to normal, follow the diagnostic procedure for the remaining 02 Sensors. 
NOTE: Check for contaminants that may have damaged the 02 Sensor: contaminated fuel, unapproved sil .. 
icone, oil and coolant. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View, DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE· DIAGNOSIS 
AND TESTING.) 

2. CHECKING THE EXHAUST SYSTEM FOR LEAKS 

Turn the ignition off. 
Raise the vehicle in accordance with the Service Information. 

WARNING: The normal operating temperature of the exhaust system is very high. Never work around or 
attempt to service any part of the exhaust system until It has cooled. Special care should be taken when 
working near the catalytic converter. The temperature of the converter rises to a high level atter a short 
period of engine operating time 
Connect Exhaust Cone #8404-EC or #8404-EC to Air Pressure Regulator (with hose) #W-18-MIL-1146AS. 

CAUTION: The air pressure must not exceed 27.6 kPa (4 psi), otherwise engine damage can occur. 
Attach shop air to the air pressure regulator. 
Adjust the Air Pressure Regulator to 27.6 kPa (4 psi) 
Insert the exhaust cone into the vehicle tail pipe. 
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If the vehicle is equipped with dual exhaust. Use the #8404-ECT with equipped attached plug, plug one side of the 
dual exhaust pipe. Pressurize the other as described above. 
Apply Mopar® Air Leak Detector PN# 05191804AA (or an equivalent leak finder liquid) to the following areas: 

- All welded joints from the exhaust manifold to 152.4 mm (6 inches) behind the downstream 02 sensor 
- 02 sensor seal points 
- 02 sensor boss welds 
- Flange/joint connection(s) 
- Exhaust manifold to cylinder head connection(s) 
- EGR solenoid gasket base and tube seal points (if equipped) 
Watch for the liquid/soapy water to bubble. 
Use the following definitions to help determine if system or component repair/replacement is necessary: 
Type 1 Leak is defined as a leak where very small foam like bubbles 1 mm (0.04 of an inch) or less appear. 
Any Type 1 or greater leaks found in welded joints, 02 sensor seal points or 02 sensor boss welds must be 
repaired or the component must be replaced. 
Type 2 Leak is defined as a leak where larger bubbles pea size, 8 mm (0.3 of an inch) or greater appear. 
Any Type 2 or greater leaks found in flange or joint connections, exhaust manifold to cylinder head connections, or 
EGR gasket and tube seal points must be repaired or the components must be replaced. 

Leak Location 
Repair required if results at 27.6 kPa (4 psi) reveal 

bubble size: 

Welded joints Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor seal points Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor boss welds Type 1, 1 mm (0.04 of an inch) or greater 

Flange / joint connections Type 2, 8 mm (0.3 of an inch) or greater 

Exhaust Manifold to cylinder head connections Type 2, 8 mm (0.3 of an inch) or greater 

EGR gasket and tube seal points Type 2, 8 mm (0.3 of an inch) or greater 
... 

If a leak IS found that matches the above definition, repair or replace the component as necessary. 
Once the repair is complete, repeat the procedure to verify that all leaks have been repaired. 

Were any exhaust leaks found? 

Yes »Repair or replace the leaking exhaust parts as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. (K141) 02 1/2 SIGNAL CIRCUIT 

Turn the ignition off 
Disconnect the 1/2 02 Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (K141) 02 1/2 Signal circuit in the 02 Sen
sor harness connector. 

Is the voltage between 4.1 and 5.0 volts? 

Yes 

No 

» Go To 4 

» Check the (K141) 02 1/2 Signal circuit for a short to 
ground, open, or short to voltage. If OK, replace and pro
gram the Powertrain Control Module per Service Informa
tion. 
Perform tre POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) SENSOR· 

OXYGEN 

-&J0ll
:'o~ 

81653c72 
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4. (K904) 02 RETURN DOWNSTREAM CIRCUIT 

Measure the voltage on the (K904) 02 Return Downstream circuit in the 
1/2 02 Sensor harness connector. 

Is the voltage at 2.5 volts? 

Yes »Go To 5 

No »Check the (K904) 02 Return Downstream circuit for a short 
to ground, open, or short to voltage. If OK, replace and pro-
gram the Powertrain Control Module per Service Informa-
tion. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. OXYGEN SENSOR 

SENSOR· 

OXYGEN 

81653c98 

NOTE: Check for signs of contaminants that may have damaged the 02 Sensor, such as contaminated fuel. 
unapproved silicone, oil and coolant. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the 1/2 Oxygen Sensor 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the 1/2 Oxygen Sensor in accordance with the Service Information. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P013A-02 SENSOR 1/2 SLOW RESPONSE - RICH TO LEAN 
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Theory of Operation 
The downstream 02 Sensor is located in the exhaust path behind the catalytic converter, is monitored for proper 
response to assure optimum catalytic converter efficiency. The downstream 02 response monitor is intended to 
diagnose a downstream 02 sensor that is not moving or stuck in a voltage window and to insure accurate infor-

... mation for catalyst monitor diagnosis . 
• When Monitored: 

With the engine running, vehicle speed above 96 kph (60 mph), throttle open for a minimum of 120 seconds, 
ECT greater than 70° C (158° F), catalytic converter temperature greater than 6000 C (1112° F), and down
stream oxygen sensor in a rich state. During a decel fuel shutoff event, the downstream oxygen sensor should 
switch from rich to lean within a specific time . 

• Set Condition: 
The PCM monitors the downstream 02 sensor. If the PCM does not detect a rich to lean switch within a spe
cific time during a decel fuel shutoff event, the monitor will fail. One trip fault. Three good trips to turn off the 
MIL. 

EXHAUST LEAK 

(K141) 02 1/2 SIGNAL CIRCUIT 

(K904) 02 RETURN DOWNSTREAM CIRCUIT 

1/202 SENSOR 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: If an 02 sensor signal circuit is shorted to voltage, all 02 sensor voltage readings displayed on the 
scan tool will be approximately 5.0 volts. Diagnose the sensor that set the most current DTC. 

NOTE: After the repairs have been made, verify proper 02 Sensor operation. If all the 02 Sensor voltage 
readings have not returned to normal, follow the diagnostic procedure for the remaining 02 Sensors. 

NOTE: Check for contaminants that may have damaged the 02 Sensor: contaminated fuel, unapproved sil
icone, oil and coolant. 
Start the engine. 
Allow the engine to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTe, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. CHECKING THE EXHAUST SYSTEM FOR LEAKS 

Turn the ignition off. 
Raise the vehicle in accordance with the Service Information. 

WARNING: The normal operating temperature of the exhaust system is very high. Never work around or 
attempt to service any part of the exhaust system until it has cooled. Special care should be taken when 
working near the catalytic converter. The temperature of the converter rises to a high level after a short 
period of engine operating time 
Connect Exhaust Cone #8404-EC or #8404-ECT to Air Pressure Regulator (with hose) #W-18-MIL-1146AS. 

CAUTION: The air pressure must not exceed 27.6 kPa (4 psI), otherwise engine damage can occur. 
Attach shop air to the air pressure regulator. 
Adjust the Air Pressure Regulator to 27.6 kPa (4 psi) 
Insert the exhaust cone into the vehicle tail pipe. 
If the vehicle is equipped with dual exhaust. Use the #8404-ECT with equipped attached plug, plug one side of the 
dual exhaust pipe. Pressurize the other as described above. 
Apply Mopar® Air Leak Detector PN# 05191804AA (or an equivalent leak finder liquid) to the following areas: 
- All welded joints from the exhaust manifold to 152.4 mm (6 inches) behind the downstream 02 sensor 
- 02 sensor seal points 
- 02 sensor boss welds 
- Flange/joint connection(s) 
- Exhaust manifold to cylinder head connection(s) 
- EGR solenoid gasket base and tube seal points (if equipped) 
Watch for the liquid/soapy water to bubble. 
Use the following definitions to help determine if system or component repair/replacement is necessary: 
Type 1 Leak is defined as a leak where very small foam like bubbles 1 mm (0.04 of an inch) or less appear. 
Any Type 1 or greater leaks found in welded joints, 02 sensor seal points or 02 sensor boss welds must be 
repaired or the component must be replaced. 
Type 2 Leak is defined as a leak where larger bubbles pea size, 8 mm (0.3 of an inch) or greater appear. 
Any Type 2 or greater leaks found in flange or joint connections, exhaust manifold to cylinder head connections, or 
EGR gasket and tube seal points must be repaired or the components must be replaced 

Leak Location 
Repair required if results at 27.6 kPa (4 psi) reveal 

bubble size: 

Welded joints Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor seal points Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor boss welds Type 1. 1 mm (0.04 of an inch) or greater 

Flange / joint connections Type 2, 8 mm (0.3 of an inch) or greater 

Exhaust Manifold to cylinder head connections Type 2, 8 mm (0.3 of an inch) or greater 

EGA gasket and tube seal points Type 2, 8 mm (0.3 of an inch) or greater 
... 

If a leak IS found that matches the above definition, repair or replace the component as necessary. 
Once the repair is complete, repeat the procedure to verify that all leaks have been repaired. 

Were any exhaust leaks found? 

Yes »Repair or replace the leaking exhaust parts as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. (K141) 02 1/2 SIGNAL CIRCUIT 

Turn the ignition off 
Disconnect the 1/2 02 Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (K141) 02 1/2 Signal circuit in the 02 Sen· 
sor harness connector. 

Is the voltage between 4.1 and 5.0 volts? 

Yes »Go To 4 

No »Check the (K141) 02 1/2 Signal circuit for a short to 
ground, open, or short to voltage. If OK, replace and pro
gram the Powertrain Control Module per Service Informa· 
tion. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

4. (K904) 02 RETURN DOWNSTREAM CIRCUIT 

Measure the voltage on the (K904) 02 Return Downstream circuit in the 
1/2 02 Sensor harness connector. 

Is the voltage at 2.5 volts? 

Yes »Go To 5 

No »Check the (K904) 02 Return Downstream circuit for a short 
to ground, open, or short to voltage. If OK, replace and pro
gram the Powertrain Control Module per Service Informa
tion. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. 02 SENSOR 

SENaoR· 
OXYBEN 

SENSOR. 

OXYGEN 

81653c72 

81653c98 

NOTE: Check for signs of contaminants that may have damaged the 02 Sensor, such as contaminated fuel, 
unapproved silicone, oil and coolant. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the 1/2 Oxygen Sensor 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the 1/2 Oxygen Sensor in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 ENGINE - STANDARD PROCEDURE.) 
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P013C·02 SENSOR 212 SLOW RESPONSE· RICH TO LEAN 

10 

18 

IODULE· 
POWEATRAII 
COlnOL C1 

(IIC) 

.----------
I I ~::~~~~ll. 
I 

ICOITROL 
022n 

I 02RETURN HEATER I 
'- (DOWNSTREAM) ____ ~ONTRO~ I 

32iC2 'Oi C3 

K904 

18 
DBIO G 

I 

k399 

• ----. 1117 j.j. 

KW. 
18 

DBIOG 

1 
TO 

OTHER 
IODULES 

IODULE· 
POWERTAlII 
COITROL C2 

(UCI 

K9G( 

18 

S188 Ii-=! 

KJ99 
18 

DBIDG BRIGY 

J J 

18 
DR 

3Jlct 
~ 02 2;:; ..., IODULE· 
I SIGNAL I POIEATAlIII 
I ICOIITROL 

zm 
18 
OK 

..... _-- .Jl. Ot07 

IODULE· 
POIERT"I. 
COITRDL C3 

(!!GCI 

SEIIISOR· 
OIYGEI· 

RIGHT 
RUR 
(4.1L) 

For a complete wiring diagram Refer to Section 8W. 

SEIIOR· 
DnGEI· 

RIGHT 
REAR 

(S.lL HDI 

s,n I: 

3,)lIUL :: n 

:e: 
SElSOR· 
OIYGEI· 

RIGHT 
REAR 

(3.7L/S.7L LD) 

.t4ln~4 



DR ------------ ENGINE - ELECTRICAL DIAGNOSTICS - GAS 9 - 163 

Theory of Operation 
The downstream 02 Sensor is located in the exhaust path behind the catalytic converter, is monitored for proper 
response to assure optimum catalytic converter efficiency. The downstream 02 response monitor is intended to 
diagnose a downstream 02 sensor that is not moving or stuck in a voltage window and to insure accurate infor-

- mation for catalyst monitor diagnosis . 
• When Monitored: 

With the engine running, vehicle speed above 96 kph (60 mph), throttle open for a minimum of 120 seconds, 
ECT greater than 700 C (1580 F). catalytic converter temperature greater than 6000 C (11120 F), and down
stream oxygen sensor in a rich state. During a decel fuel shutoff event, the downstream oxygen sensor should 
switch from rich to lean within a specific time . 

• Set Condition: 
The PCM monitors the downstream 02 sensor. If the PCM does not detect a rich to lean switch within a spe~ 
cific time during a decel fuel shutoff event, the monitor will fail. One trip fault. Three good trips to turn off the 
MIL. 

EXHAUST LEAK 

(K243) 02212 SIGNAL CIRCUIT 

(K904) 02 RETURN DOWNSTREAM CIRCUIT 

212 02 SENSOR 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: If an 02 sensor signal circuit is shorted to voltage, all 02 sensor voltage readings displayed on the 
scan tool will be approximately 5.0 volts. Diagnose the sensor that set the most current DTC. 

NOTE: After the repairs have been made, verify proper 02 Sensor operation. If all the 02 Sensor voltage 
readings have not returned to normal, follow the diagnostic procedure for the remaining 02 Sensors. 

NOTE: Check for contaminants that may have damaged the 02 Sensor: contaminated fuel, unapproved sil
icone, oil and coolant. 
Start the engine. 
Allow the engine to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result In 
personal injury or death. 
With a scan tool, select View DTes. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. CHECKING THE EXHAUST SYSTEM FOR LEAKS 

Turn the ignition off. 
Raise the vehicle in accordance with the Service Information. 

WARNING: The normal operating temperature of the exhaust system is very high. Never work around or 
attempt to service any part of the exhaust system until it has cooled. Special care should be taken when 
working near the catalytic converter. The temperature of the converter rises to a high level after a short 
period of engine operating time 
Connect Exhaust Cone #8404-EC or #8404-EC to Air Pressure Regulator (with hose) #W-1B-MIL-1146AS. 

CAUTION: The air pressure must not exceed 27.6 kPa (4 psi), otherwise engine damage can occur. 
Attach shop air to the air pressure regulator. 
Adjust the Air Pressure Regulator to 27.6 kPa (4 psi) 
Insert the exhaust cone into the vehicle tail pipe. 
If the vehicle is equipped with dual exhaust. Use the #B404-ECT with equipped attached plug, plug one side of the 
dual exhaust pipe. Pressurize the other as described above. 
Apply Mopar® Air Leak Detector PN# 05191804AA (or an equivalent leak finder liquid) to the following areas: 
- All welded joints from the exhaust manifold to 152.4 mm (6 inches) behind the downstream 02 sensor 
- 02 sensor seal points 
- 02 sensor boss welds 
- Flange/joint connection(s) 
- Exhaust manifold to cylinder head connection(s) 
- EGR solenoid gasket base and tube seal points (if equipped) 
Watch for the liquid/soapy water to bubble. 
Use the following definitions to help determine if system or component repair/replacement is necessary: 
Type 1 Leak is defined as a leak where very small foam like bubbles 1 mm (0.04 of an inch) or less appear. 
Any Type 1 or greater leaks found in welded joints, 02 sensor seal points or 02 sensor boss welds must be 
repaired or the component must be replaced. 
Type 2 Leak is defined as a leak where larger bubbles pea size, 8 mm (0.3 of an inch) or greater appear. 
Any Type 2 or greater leaks found in flange or joint connections, exhaust manifold to cylinder head connections, or 
EGR gasket and tube seal pOints must be repaired or the components must be replaced. 

Leak Location 
Repair required if results at 27.6 kPa (4 psi) reveal 

bubble size: 

Welded joints Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor seal points Type 1. 1 mm (0.04 of an inch) or greater 

02 Sensor boss welds Type 1, 1 mm (0.04 of an inch) or greater 

Flange I joint connections Type 2, 8 mm (0.3 of an inch) or greater 

Exhaust Manifold to cylinder head connections Type 2. 8 mm (0.3 of an inch) or greater 

EGR gasket and tube seal points Type 2, 8 mm (0.3 of an inch) or greater 
... 

If a leak IS found that matches the above defInition, repair or replace the component as necessary. 
Once the repair is complete, repeat the procedure to verify that all leaks have been repaired. 

Were any exhaust leaks found? 

Yes »Repair or replace the leaking exhaust parts as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. (K243) 02 212 SIGNAL CIRCUIT 

Turn the ignition off 
Disconnect the 2/2 02 Sensor harness connector. 
Ignition on. engine not running. 
Measure the voltage on the (K243) 02 2/2 Signal circuit in the 02 Sen
sor harness connector. 

Is the voltage between 4.1 and 5.0 volts? 

Yes »Go To 4 

No »Check the (K243) 02 2/2 Signal circuit for a short to 
ground, open, or short to voltage. If OK, replace and pro
gram the Powertrain Control Module per Service Informa
tion. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

4. (K904) 02 RETURN DOWNSTREAM CIRCUIT 

Measure the voltage on the (K904) 02 Return Downstream circuit in the 
2/2 02 Sensor harness connector. 

Is the voltage at 2.5 volts? 

Ves »Go To 5 

No » Check the (K904) 02 Return Downstream circuit for a short 
to ground, open, or short to voltage. If OK; replace and pro
gram the Powertrain Control Module per Service Informa
tion. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5.. 212 OXYGEN SENSOR 

SENSOR. 

OXYGEN 

SENSOR· 

OXYGEN 

81653c72 

81653c98 

NOTE: Check for signs of contaminants that may have damaged the 02 Sensor, such as contaminated fuel, 
unapproved silicone, oil and coolant. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the 2/2 Oxygen Sensor 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply_ 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 ENGINE - STANDARD PROCEDURE.) 

No »Replace the 2/2 Oxygen Sensor in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0141-02 SENSOR 1/2 HEATER PERFORMANCE 
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Theory of Operation 

9 - 167 

This diagnostic provides a continuous check of the 02 heater circuit during operation. The heater circuit is momen
tarily disabled to allow a resistance measurement to be taken to infer heater temperature. The current delivery to 
the heater is duty cycled to maintain a specific target temperature. The error from the target temperature is contin
uously monitored to assess heater performance . 

• When Monitored: 
Continuously during 02 sensor heater operation with battery voltage between 10.4 and 15.75 volts and no 02 
sensor circuit DTCs present. 

• Set Condition: 
The PCM detects no temperature change in the 02 sensor heater element when the heater circuit is active. 
The heater temperature is obtained by measuring the heater resistance and calculating the heater tempera
ture. Two trip fault. Three good trips to turn off the MIL. 

Possible Causes 

(K299) 02 1/2 HEATER CONTROL CIRCUIT OPEN 

(Z43) 02 HEATER GROUND CIRCUIT OPEN 

1/2 02 SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. 02 SENSOR HEATER OPERATION 

Turn the ignition off. 

NOTE: Wait a minimum of 8 minutes to allow the 02 Sensor to cool down before continuing the test. Allow 
the 02 Sensor voltage to stabilize between 4.6 and 5.0 volts. 
Ignition on, engine not running. 
With a scan tool, actuate the 02 Heater Test. 
With the scan tool, monitor 1/2 02 Sensor voltage for at least 2 minutes. 

Does the voltage stay above 4.5 volts? 

Yes »Go To 2 

No »Refer to the INTERMITIENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. 02 SENSOR HEATER ELEMENT 

Turn the ignition off. 

NOTE: Allow the 02 sensor to ,cool down to room temperature. 
Disconnect the 02 Sensor harness connector. 
Measure the resistance of the 02 Heater Element across the 02 Sensor connector between the 02 Heater Control 
terminal and the Heater ground terminal. 

NOTE: 02 Heater Element resistance values should be measured at 21.10 C (700 F). The resistance value will 
vary with different temperature values. 

Is the resistance of the 02 Sensor Heater Element between 2.0 and 30.0 ohms? 

Yes »Go To 3 

No »Replace the 02 Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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3. (K299) 02112 HEATER CONTROL CIRCUIT OPEN 

Disconnect the C3 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K299) 02 1/2 Heater Control circuit from 
the 02 harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 0.5 of an ohm? 

Yes »Go To 4 

No »Repair the excessive resistance in the (K299) 02 1/2 
Heater Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

4. (Z43) 02 1/2 HEATER GROUND CIRCUIT OPEN 

Using a 12 volt test light connected to 12 volts, check the (Z43) Ground 
circuit in the 1/2 Oxygen Sensor harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test Ught illuminated and bright? 

Yes »Go To 5 

No »Repair the excessive resistance in the (243) 02 1/2 Heater 
ground circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 1/2 
and the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service BuUetins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 

Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0151-02 SENSOR 211 CIRCUIT LOW 
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• When Monitored: 
With the engine running, battery voltage greater than 10.4 volts, and no 02 sensor heater DTCs present. 

• Set Condition: 
The PCM detects that the 2/1 Oxygen Sensor signal voltage is below the minimum acceptable value. The DTC 
will set as Pending after one trip and Active after two trips. Three good trips to turn off the MIL. 

Possible Causes 

(K902) 02 RETURN UPSTREAM CIRCUIT SHORTED TO GROUND 

(K43) 022/1 SIGNAL CIRCUIT SHORTED TO GROUND 

(K43) 02 2/1 SIGNAL CIRCUIT SHORTED TO THE (K902) 02 RETURN UPSTREAM CIRCUIT 

(K43) 02211 SIGNAL CIRCUIT SHORTED TO THE (Z934) HEATER GROUND CIRCUIT 

2/1 02 SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Turn the ignition on. 
With a scan tool, seJect View DTCs. Record DTC and Freeze Frame information. 
Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (K43) 02 211 SIGNAL CIRCUIT 

Turn the ignition off. 
Disconnect the 211 02 Sensor harness connector. 
Ignition on, engine not running. 
With a scan tool, monitor the 2/1 02 Sensor voltage. 

Is the 02 Sensor voltage between 4.1 and 5.0 volts? 

Yes »Go To 3 

No »Go To 5 
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3. 02 SENSOR 

Measure the voltage on the (K902) 02 Return Upstream circuit in the 
02 Sensor harness connector. 

Is the voltage at 2.5 volts? 

Yes »Verify that there is good pin to terminal contact in the 02 
Sensor and Powertrain Control Module connectors. Replace 
the 211 02 Sensor if no problems were found with the con
nectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. (K902) 02 RETURN UPSTREAM CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C1 PCM harness connector. 
Measure the resistance between ground and the (K902) 02 Return 
Upstream circuit in the 02 Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes » Repair the short to ground in the (K902) 02 Return 
Upstream circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No » Go To 8 

5. (K43) 02 211 SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C1 and C2 PCM harness connectors. 
Measure the resistance between ground and the (K43) 02 211 Signal 
circuit in the 02 Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K43) 02 2/1 Signal cir· 
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. 02211 SIGNAL CIRCUIT SHORTED TO THE (K902) 02 RETURN UPSTREAM CIRCUIT 

Measure the resistance between the (K43) 02 211 Signal circuit and the 
(K902) 02 Return Upstream circuit in the 02 Sensor harness connector. 

Is the resistance below 100 ohms? 

Ves »Repair the short between the (K902) 02 Return Upstream 
circuit and the (K43) 02 2/1 Signal circuit. 
Perform the POWERTRAIN VERIFrCATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 7 

SENSOR.-
OXYGEN 81653bda 

7. (K43) 02 211 SIGNAL CIRCUIT SHORTED TO THE (Z934) HEATER GROUND CIRCUIT 

Measure the resistance between the (K43) 02 2/1 Signal circuit and the 
(Z934) 02 Heater ground circuit in the 02 Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (Z934) 02 Heater ground cir· 
cuit and the (K43) 02 2/1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

8. POWERTRAIN CONTROL MODULE (PCM) 

2 

:~4 
SENSOR-
OXYGEN 81653bca 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 2/1 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0152-02 SENSOR 211 CIRCUIT HIGH 
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• When Monitored: 
Continuously with the engine running, no 02 sensor heater DTCs present, 2/1 Oxygen Sensor heater temper
ature within a specific range, and battery voltage greater than 10.4 volts . 

• Set Condition: 
The PCM detects that the 211 Oxygen Sensor voltage is greater than the maximum acceptable value for a 
specific amount of time, based on 02 sensor heater temperature. The DTC will set as Pending after one trip 
and Active after two trips. Three good trips to turn off the MIL. 

Possible Causes 

(K43) 02211 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K902) 02 RETURN UPSTREAM CIRCUIT SHORTED TO VOLTAGE 

(K43) 02 2/1 SIGNAL CIRCUIT OPEN 

(K902) 02 RETURN UPSTREAM CIRCUIT OPEN 

2/1 02 SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: If an 02 sensor signal circuit is shorted to voltage, all 02 sensor voltage readings displayed on the 
scan tool will be approximately 5.0 volts. Diagnose the sensor that set the most current DTC. 
Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITIENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (K43) 02 211 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C1 and C2 PCM harness connectors. 

Disconnect the 2/1 02 Sensor harness connector. 
Turn the ignition on. 

Measure the voltage on the (K43) 02 Sensor 211 Signal circuit in the 
2/1 02 Sensor harness connector. 

NOTE: Measure the voltage in reference to ground, not the (K902) 
02 Return Upstream circuit. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K43) 02 Sensor 211 Sig-
nal circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No » Go To 3 

SENSOR· 

OXYGEN 

81653c72 
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3. (K902) 02 RETURN UPSTREAM CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage on the (K902) 02 Return Upstream circuit in the 
211 02 Sensor harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K902) 02 Return 
Upstream circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. 02 SENSOR 

Turn the ignition off. 
Connect the C1 and C2 PCM harness connectors. 
Ignition on, engine not running. 
With a scan tool, monitor the 211 02 Sensor voltage. 
Connect a jumper wire between the (K43) 02 2/1 Signal circuit and the 
(K902) 02 Return Upstream circuit in the 02 Sensor harness connector. 

Is the voltage between 2.3 and 2.7 volts with the jumper wire in 
place? 

Yes »Verify that there is good pin to terminal contact in the 02 
Sensor and Powertrain Control Module connectors. Replace 
the 2/1 02 Sensor if no problems were found with the con
nectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
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NOTE: Remove the jumper wire before continuing. 

5. (K43) 02 211 SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C1 and C2 PCM harness connectors. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. . 
Measure the resistance of the (K43) 02 2/1 Signal circuit from the 211 
02 Sensor harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Ves »Go To 6, 

No »Repair the open in the (K43) 02 211 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. (K902) 02 RETURN UPSTREAM CIRCUIT OPEN 

Measure the resistance of the (K902) 02 Return Upstream circuit from 
the 02 Sensor harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K902) 02 Return Upstream circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 211 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P01S3-02 SENSOR 211 SLOW RESPONSE 
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Theory of Operation 
For an aged 02 sensor, the response rate to the air/fuel change is slower than when it was new. The 02 sensor 
tends to move less with the same air/fuel changes in a given time frame. Therefore by observing the activity of 
voltage readings from the upstream 02 sensor, the quality of the 02 sensor can be detected . 

• When Monitored: 
With the ECT above 70°C (158 OF), engine RPM between 1400 and 2300, vehicle speed between 64 and 96 
kph (40 and 60 mph), and engine run time greater than 3 minutes . 

• Set Condition: 
The PCM detects that the oxygen sensor signal does not switch adequately during monitoring. Two Trip Fault. 
Three good trips to turn off the MIL. 

EXHAUST LEAK 

(K43) 02211 SIGNAL CIRCUIT 

(K902) 02 RETURN UPSTREAM CIRCUIT 

211 02 SENSOR 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: After the repairs have been made, verify proper 02 Sensor operation. If all the 02 Sensor voltage 
readings have not returned to normal, follow the diagnostic procedure for the remaining 02 Sensors. 

NOTE: Check for contaminants that may have damaged the 02 Sensor: contaminated fuel, unapproved sil
icone, oil and coolant. 
Start the engine. 
Allow the engine to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. CHECKING THE EXHAUST SYSTEM FOR LEAKS 

Turn the ignition off. 
Raise the vehicle in accordance with the Service Information. 

WARNING: The normal operating temperature of the exhaust system is very high. Never work around or 
attempt to service any part of the exhaust system until it has cooled. Special care should be taken when 
working near the catalytic converter. The temperature of the converter rises to a high level after a short 
period of engine operating time 
Connect Exhaust Cone #8404-EC or #8404-EC to Air Pressure Regulator (with hose) #W-18-MIL-1146AS. 

CAUTION: The air pressure must not exceed 27.6 kPa (4 psi), otherwise engine damage can occur. 
Attach shop air to the air pressure regulator. 
Adjust the Air Pressure Regulator to 27.6 kPa (4 psi) 
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Insert the exhaust cone into the vehicle tail pipe. 
If the vehicle is equipped with dual exhaust. Use the #8404-ECT with equipped attached plug, plug one side of the 
dual exhaust pipe. Pressurize the other as described above. 
Apply Mopar® Air Leak Detector PN# 05191804AA (or an equivalent leak finder liquid) to the following areas: 
- All welded joints from the exhaust manifold to 152.4 mm (6 inches) behind the downstream 02 sensor 

02 sensor seal points 
02 sensor boss welds 

- Flange/joint connection(s) 
- Exhaust manifold to cylinder head connection( s) 

EGR solenoid gasket base and tube seal paints (if equipped) 
Watch for the liquid/soapy water to bubble. 
Use the following definitions to help determine if system or component repair/replacement is necessary: 
Type 1 Leak is defined as a leak where very small foam like bubbles 1 mm (0.04 of an inch) or less appear. 
Any Type 1 or greater leaks found in welded joints, 02 sensor seal points or 02 sensor boss welds must be 
repaired or the component must be replaced. 
Type 2 Leak is defined as a leak where larger bubbles pea size, 8 mm (0.3 of an inch) or greater appear. 
Any Type 2 or greater leaks found in flange or joint connections, exhaust manifold to cylinder head connections, or 
EGR gasket and tube seal points must be repaired or the components must be replaced 

Leak Location 
Repair required if results at 27.6 kPa (4 psi) reveal 

bubble size: 

Welded joints Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor seal points Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor boss welds Type 1, 1 mm (0.04 of an inch) or greater 

Flange / joint connections Type 2, 8 mm (0.3 of an inch) or greater 

Exhaust Manifold to cylinder head connections Type 2, 8 mm (0.3 of an inch) or greater 

EGR gasket and tube seal points Type 21 8 mm (0.3 of an inch) or greater 
. .. 

If a leak IS found that matches the above definition, repair or replace the component as necessary . 
Once the repair is complete, repeat the procedure to verify that all leaks have been repaired. 

Were any exhaust leaks found? 

Yes »Repair or replace the leaking exhaust parts as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. (K43) 02 211 SIGNAL CIRCUIT 

Turn the ignition off 
Disconnect the 2/1 02 Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (K43) 02 2/1 Signal circuit in the 02 Sen
sor harness connector. 

Is the voltage between 4.1 and 5.0 volts? 

Yes »Go To 4 

No »Check the (K43) 02 2/1 Signal circua for a short to ground, 
open. or short to voltage. If OK, replace and program the 
Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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4. (K902) 02 RETURN UPSTREAM CIRCUIT 

Measure the voltage on the (K902) 02 Return Upstream circuit in the 
02 Sensor harness connector. 

Is the voltage at 2.5 volts? 

Yes »Go To 5 

No »Check the (K902) 02 Return Upstream circuit for a short to 
ground, open, or short to voltage. If OK, replace and pro
gram the Powertrain Control Module per Service Informa
tion. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. OXYGEN SENSOR 

3 

SENSOR· 

OXYGEN 

81653098 

NOTE: Check for signs of contaminants that may have damaged the 02 Sensor, such as contaminated fuel, 
unapproved silicone, oil and coolant. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the 2/1 Oxygen Sensor 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the 211 Oxygen Sensor in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0155-02 SENSOR 211 HEATER PERFORMANCE 
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Theory of Operation 
This diagnostic provides a continuous check of the 02 heater circuit during operation. The heater circuit is momen
tarily disabled to allow a resistance measurement to be taken to infer heater temperature. The current delivery to 
the heater is duty cycled to maintain a specific target temperature. The error from the target temperature is contin
uously monitored to assess heater performance. 

• When Monitored: 
Continuously during 02 sensor heater operation with battery voltage between 10.4 and 15.75 volts and no 02 
sensor circuit DTCs present. 

• Set Condition: 
The PCM detects no temperature change in the 02 sensor heater element when the heater circuit is active. 
The heater temperature is obtained by measuring the heater resistance and calculating the heater tempera
ture. Two trip fault. Three good trips to turn off the MIL. 

Possible Causes 

(K199) 02 211 HEATER CONTROL CIRCUIT OPEN 

(Z934) 02 HEATER GROUND CIRCUIT OPEN 

2/1 02 SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. 02 SENSOR HEATER OPERATION 

Turn the ignition off. 

NOTE: Wait a minimum of 8 minutes to allow the 02 Sensor to cool down before continuing the test. Allow 
the 02 Sensor voltage to stabilize between 4.6 and 5.0 volts. 
Ignition on, engine not running. 
With a scan tool, actuate the 02 Heater Test. 
With the scan tool, monitor 2/1 02 Sensor voltage for at least 2 minutes. 

Does the voltage stay above 4.5 volts? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. 02 SENSOR HEATER ELEMENT 

Turn the ignition off. 

NOTE: Allow the 02 sensor to cool down to room temperature. 
Disconnect the 2/1 02 Sensor harness connector. 
Measure the resistance of the 02 Heater Element across the 02 Sensor connector between the 02 Heater Control 
terminal and the 02 Heater ground terminal. 

NOTE: 02 Heater Element resistance values should be measured at 21.10 C (700 F). The resistance value will 
vary with different temperature values. 

Is the resistance of the 02 Sensor Heater Element between 2.0 and 30.0 ohms? 

Yes »Go To 3 

No »Replace the 02 Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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3. (K199) 02 211 HEATER CONTROL CIRCUIT OPEN 

Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K199) 02 2/1 Heater Control circuit from 
the 02 harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 0.5 of an ohm? 

Ves »Go To 4 

No »Repair the excessive resistance in the (K199) 02 2/1 
Heater Control circuit. 
Perform the POWERTRAIN VERI FICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

4. (Z934) 02 SENSOR HEATER GROUND CIRCUIT OPEN 

Using a 12 volt test light connected to 12 volts, check the (2934) 
Ground circuit in the 211 Oxygen Sensor harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes »Go To 5 

No »Repair the excessive resistance in the (Z934) 02 Heater 
ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 ENGINE - STANDARD PROCEDURE.) 

5. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 211 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0157-02 SENSOR 212 CIRCUIT LOW 
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• When Monitored: 
Engine running for less than 30 seconds and the 02 Sensor Heater Temperature is less than 251 0 C (484° F) 
with battery voltage greater 10.99 volts . 

• Set Condition: 
The PCM detects that the 212 Oxygen Sensor signal voltage is below the acceptable value. The DTC will set 
as Pending after one trip and Active after two trips. Three good trips to turn off the MIL. 

Possible Causes 

(K904) 02 RETURN DOWNSTREAM CIRCUIT SHORTED TO GROUND 

(K243) 02212 SIGNAL CIRCUIT SHORTED TO GROUND 

(K243) 02 SIGNAL CIRCUIT SHORTED TO THE (K904) 02 RETURN DOWNSTREAM CIRCUIT 

(K243) 02 SIGNAL CIRCUIT SHORTED TO THE (Z992) 02212 HEATER GROUND CIRCUIT 

2/2 02 SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Turn the ignition on. 

With a scan tool, select View DTCs. Record DTC and Freeze Frame information. 
Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (K243) 02 212 SIGNAL CIRCUIT 

Turn the ignition off. 
Disconnect the 212 02 Sensor harness connector. 
Ignition on, engine not running. 

With a scan tool, monitor the 2/2 02 Sensor voltage. 

Is the 02 Sensor voltage between 4.1 and 5.0 volts? 

Yes »Go To 3 

No »Go To 5 
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3. 02 SENSOR 

Measure the voltage on the (K904) 02 Return Downstream circuit in the 
02 Sensor harness connector. 

Is the voltage at 2.5 volts? 

Yes »Verify that there is good pin to terminal contact in the 02 
Sensor and Powertrain Control Module connectors. Replace 
the 212 02 Sensor if no problems were found with the con
nectors. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. (K904) 02 RETURN DOWNSTREAM CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Disconnect the C2 PCM harness connector. 

Measure the resistance between ground and the (K904) 02 Return 
Downstream circuit in the 02 Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K904) 02 Return Down-
stream ci rcuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

5. 02 2J2 SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C1 and C2 PCM harness connectors. 

Measure the resistance between ground and the (K243) 02 212 Signal 
circuit in the 02 Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K243) 02 2/2 Signal cir-
cuit. 
Perform the POWERTRAtN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

SENSOR-
OXYGEN 81653bb6 

SENSOR
OXYGEN 

SENSOR-

81653c09 

OXYGEN 81653beb 
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6. 02 212 SIGNAL CIRCUIT SHORTED TO THE (K904) 02 RETURN DOWNSTREAM CIRCUIT 

Measure the resistance between the (K243) 02 212 Signal circuit and 
the (K904) 02 Return Downstream circuit in the 02 Sensor harness 
connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (K904) 02 Return Down-

No 

stream circuit and the (K243) 02 2/2 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 7 

3~a.y4 
,V 

SENSOR-
OXYGEN 81653bda 

7. (K243) 02 212 SIGNAL CIRCUIT SHORTED TO THE (Z992) 02 212 HEATER GROUND CIRCUIT 

Measure the resistance between the (K243) 02 2/2 Signal circuit and 
the (Z992) 02 2/2 Heater ground circuit in the 02 Sensor harness con
nector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (Z992) 02 2/2 Heater ground 
circuit and the (K243) 02 2/2 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

8. POWERTRAIN CONTROL MODULE (PCM) 

2 

:~4 
SENSOR· 
OXYGEN 81653bca 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 212 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P01S8-02 SENSOR 212 CIRCUIT HIGH 
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• When Monitored: 
Continuously with the engine running, no 02 sensor heater DTCs present, 2/2 Oxygen Sensor heater temper
ature within a specific range, and battery voltage greater than 10.4 volts . 

• Set Condition: 
The PCM detects that the 2/2 Oxygen Sensor voltage is greater than the maximum acceptable value for a 
specific amount of time, based on 02 sensor heater temperature. The DTC will set as Pending after one trip 
and Active after two trips. Three good trips to turn off the MIL. 

Possible Causes 

(K243) 02 212 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K904) 02 RETURN DOWNSTREAM CIRCUIT SHORTED TO VOLTAGE 

(K243) 02 2/2 SIGNAL CIRCUIT OPEN 

(K904) 02 RETURN DOWNSTREAM CIRCUIT OPEN 

212 02 SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: If an 02 sensor signal circuit Is shorted to voltage, all 02 sensor voltage readings displayed on the 
scan tool will be approximately 5.0 volts. Diagnose the sensor that set the most current DTC. 
Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan toot, select View DTCs. 

Is the DTC Active at this time? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (K243) 02 212 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 

Disconnect the C1 and C2 PCM harness connectors. 
Disconnect the 212 02 Sensor harness connector. 

Turn the ignition on. 

Measure the voltage on the (K243) 02 Sensor 212 Signal circuit in the 
02 Sensor harness connector. 

NOTE: Measure the voltage in reference to ground, not the (K904) 
02 Return Downstream circuit. 

Is there any voltage present? 

Ves »Repair the short to voltage in the (K243) 02 Sensor 212 

No 

Signal circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 3 

SENSOR. 

OXYGEN 

4 

81653c72 
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3. (K904) 02 RETURN DOWNSTREAM CIRCUIT SHORTED TO VOLTAGE 

IVII\JC;;l;;:'Ullv the voltage on the (K904) 02 Return Downstream circuit in the 
212 02 Sensor harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K904) 02 Return Down-
stream circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. 02 SENSOR 

Turn the ignition off. 
Connect the C1 and C2 PCM harness connectors. 
Ignition on. engine not running. 
With a scan tool, monitor the 2/2 02 Sensor voltage. 
Connect a jumper wire between the (K243) 02 212 Signal circuit and 
the (K904) 02 Return Downstream circuit in the 212 02 Sensor harness 
connector. 

Is the voltage between 2.3 and 2.7 volts with the jumper wire 
installed? 

Yes »Verify that there is good pin to terminal contact in the 02 
Sensor and Powertrain Control Module connectors. Replace 
the 212 02 Sensor if no problems were found with the con
nectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

SENSOR· 

OXYGEN 

SENSOR· 

OXYGEN 

81653c98 

81653cbb 



9 - 192 ENGINE .. ELECTRICAL 'DIAGNOSTICS .. GAS ------------ DR 

NOTE: Remove the jumper wire before continuing. 

5. (K243) 02 212 SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C1 and C2 PCM harness connectors. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K243) 02 212 Signal circuit from the 02 
Sensor harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the open in the (K243) 02 212 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. (K904) 02 RETURN DOWNSTREAM CIRCUIT OPEN 

Measure the resistance of the (K904) 02 Return Downstream circuit 
from the 02 Sensor harness connector to the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K904) 02 Return Downstream cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 212 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P01S9-02 SENSOR 212 SLOW RESPONSE 
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Theory of Operation 
The downstream 02 Sensor is located in the exhaust path behind the catalytic converter, is monitored for proper 
response to assure optimum catalytic converter efficiency. The downstream 02 response monitor is intended to 
diagnose a downstream 02 sensor that is not moving or stuck in a voltage window and to insure accurate infor
mation for catalyst monitor diagnosis . 

• When Monitored: 
Vehicle is started and driven between 32 and 88.5 km/h (20 and 55 mph) with the Throttle open for a minimum 
of 120 seconds. Coolant greater than 70° C (158° F). Catalytic Converter Temp greater than 600° C (1112° F) 
and EVAP Purge is active . 

• Set Condition: 
The oxygen sensor signal voltage switches less than 16 times from lean to rich within 20 seconds during mon
itoring. Two Trip Fault. Three good trips to turn off the MIL. 

EXHAUST LEAK 

(K243) 02212 SIGNAL CIRCUIT 

(K904) 02 RETURN DOWNSTREAM CIRCUIT 

21202 SENSOR 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: After the repairs have been made, verify proper 02 Sensor operation. If all the 02 Sensor voltage 
readings have not returned to normal, follow the diagnostic procedure for the remaining 02 Sensors. 

NOTE: Check for contaminants that may have damaged the 02 Sensor: contaminated fuel, unapproved sil
icone, oil and coolant. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. CHECKING THE EXHAUST SYSTEM FOR LEAKS 

Turn the ignition off. 
Raise the vehicle in accordance with the Service Information. 

WARNING: The normal operating temperature of the exhaust system is very high. Never work around or 
attempt to service any part of the exhaust system until it has cooled. Special care should be taken when 
working near the catalytic converter. The temperature of the converter rises to a high level after a short 
period of engine operating time 
Connect Exhaust Cone #8404-EC or #8404-EC to Air Pressure Regulator (with hose) #W-18-MIL-1146AS. 

CAUTION: The air pressure must not exceed 27.6 kPa (4 psi), otherwise engine damage can occur. 
Attach shop air to the air pressure regulator. 
Adjust the Air Pressure Regulator to 27.6 kPa (4 psi) 
Insert the exhaust cone into the vehicle tail pipe. 
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If the vehicle is equipped with dual exhaust. Use the #8404-ECT with equipped attached plug, plug one side of the 
dual exhaust pipe. Pressurize the other as described above. 
Apply Mopar® Air Leak Detector PN# 05191804AA (or an equivalent leak finder liquid) to the following areas: 
- All welded joints from the exhaust manifold to 152.4 mm (6 inches) behind the downstream 02 sensor 
- 02 sensor seal points 
- 02 sensor boss welds 
- Flange/joint connection(s) 
- Exhaust manifold to cylinder head connection(s} 
- EGR solenoid gasket base and tube seal points (if equipped) 
Watch for the liquid/soapy water to bubble. 
Use the following definitions to help determine if system or component repair/replacement is necessary: 
Type 1 Leak is defined as a leak where very small foam like bubbles 1 mm (0.04 of an inch) or less appear. 
Any Type 1 or greater leaks found in welded joints, 02 sensor seal points or 02 sensor boss welds must be 
repaired or the component must be replaced. 
Type 2 Leak is defined as a leak where larger bubbles pea size, 8 mm (0.3 of an inch) or greater appear. 
Any Type 2 or greater leaks found in flange or joint connections, exhaust manifold to cylinder head connections, or 
EGR gasket and tube seal points must be repaired or the components must be replaced 

Leak Location 
Repair required if results at 27.6 kPa (4 psi) reveal 

bubble size: 

Welded joints Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor seal points Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor boss welds Type 1, 1 mm (0.04 of an inch) or greater 

Flange / joint connections Type 2, 8 mm (0.3 of an inch) or greater 

Exhaust Manifold to cylinder head connections Type 2, 8 mm (0.3 of an inch) or greater 

EGR gasket and tube seal points Type 2, 8 mm {0.3 of an inch} or greater 
. .. 

If a leak IS found that matches the above definition. repair or replace the component as necessary . 
Once the repair is complete, repeat the procedure to verify that all leaks have been repaired. 

Were any exhaust leaks found? 

Yes »Repair or replace the leaking exhaust parts as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. (K243) 02 212 SIGNAL CIRCUIT 

Turn the ignition off 
Disconnect the 212 02 Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (K243) 02 2/2 Signal circuit in the 02 Sen
sor harness connector. 

Is the voltage between 4.1 and 5.0 volts? 

Yes »Go To 4 

No »Check the (K243) 02 212 Signal circuit for a short to 
ground, open. or short to voltage. If OK. replace and pro
gram the Powertrain Control Module per Service Informa
tion. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) SENSOR· 

OXYGEN 

81653c72 
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4. (K904) 02 RETURN DOWNSTREAM CIRCUIT 

Measure the voltage on the (K904) 02 Return Downstream circuit in the 
02 Sensor harness connector. 

Is the voltage at 2.5 volts? 

Yes »Go To 5 

No »Check the (K904) 02 Return Downstream circuit for a short 
to ground, open, or short to voltage. If OK, replace and pro-
gram the Powertrain Control Module per Service Informa-
tion. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. OXYGEN SENSOR 

SENSOR· 

OXYGEN 

81653c98 

NOTE: Check for signs of contaminants that may have damaged the 02 Sensor, such as contaminated fuel, 
unapproved silicone, oil and coolant. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the 212 Oxygen Sensor 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the 2/2 Oxygen Sensor in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0161-02 SENSOR 212 HEATER PERFORMANCE 
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Theory of Operation 
This diagnostic provides a continuous check of the 02 heater circuit during operation. The heater circuit is momen
tarily disabled to allow a resistance measurement to be taken to infer heater temperature. The current delivery to 
the heater is duty cycled to maintain a specific target temperature. The error from the target temperature is contin
uously monitored to assess heater performance. 

• When Mon itored: 
Continuously during 02 sensor heater operation with battery voltage between 10.4 and 15.75 volts and no 02 
sensor circuit DTCs present. 

• Set Condition: 
The PCM detects no temperature change in the 02 sensor heater element when the heater circuit is active. 
The heater temperature is obtained by measuring the heater resistance and calculating the heater tempera
ture. Two trip fault. Three good trips to turn off the MIL. 

Possible Causes 

(K399) 02212 HEATER CONTROL CIRCUIT OPEN 

(Z922) 02212 HEATER GROUND CIRCUIT OPEN 

2/2 02 SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING. 

Diagnostic Test 

1. 02 SENSOR HEATER OPERATION 

Turn the ignition off. 

NOTE: Wait a minimum of 8 minutes to allow the 02 Sensor to cool down before continuing the test. Allow 
the 02 Sensor voltage to stabilize between 4.6 and 5.0 volts. 
Ignition on, engine not running. 
With a scan tool, actuate the 02 Heater Test. 
With a scan tool, monitor 2/2 02 Sensor voltage for at least 2 minutes. 

Does the voltage stay above 4.5 volts? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. 02 SENSOR HEATER ELEMENT 

Turn the ignition off. 

NOTE: Allow the 02 sensor to cool down to room temperature. 
Disconnect the 2/2 02 Sensor harness connector. 
Measure the resistance of the 212 02 Heater Element, between the 02 Heater Control terminal and the 02 Heater 
ground terminal in the 02 Sensor connector. 

NOTE: 02 Heater Element resistance values should be measured at 21.1 0 C (700 F). The resistance value will 
vary with different temperature values. 

Is the resistance of the 02 Sensor Heater Element between 2.0 and 30.0 ohms? 

Yes »Go To 3 

No »Replace the 2/2 02 Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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3. (K399) 02 212 HEATER CONTROL CIRCUIT OPEN 

Disconnect the C3 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K399) 02 212 Heater Control circuit from 
the 02 harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 0.5 of an ohm? 

Yes »Go To 4 

No »Repair the excessive resistance in the (K399) 02 212 
Heater Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

4. (Z992) 02 2/2 HEATER GROUND CIRCUIT OPEN 

Using a 12 volt test light connected to 12 volts, check the (Z992) 
Ground circuit in the 212 Oxygen Sensor harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes »Go To 5 

No »Repair the excessive resistance in the (Z992) 02 212 
Heater ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen Sensor 2/2 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced. pinched. or partially broken wires. 
Look for broken. bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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Theory of Operation 
The fuel feedback system will maintain a stoichiometric fuel/air mixture, 14.7: 1, by modifying the injector pulse width 
according to the oxygen content of the exhaust gas. The PCM makes short term and long term fuel corrections to 
maintain stoichiometric fuel/air ratio for best catalytic converter efficiency. Short term fuel correction is based on 
upstream 02 sensor output and is designed for quick engine response. The long term fuel correction compensated 
for variations in the engine specifications, sensor tolerances and component aging and is designed to correct rich 
and lean conditions over a longer period of time . 

• When Monitored: 
With the engine running in closed loop mode, the ambient/battery temperature above -6.70 C (200 F) and alti-
tude below 2590.8 m (8500 ft) . 

• Set Condition: 
If the PCM multiplies short term compensation by long term adaptive and a certain percentage is exceeded for 
two trips, a freeze frame is stored, the MIL illuminates and a trouble code is stored. Two Trip Fault. Three good 
trips to turn off the MIL 

RESTRICTED FUEL SUPPLY LINE 

FUEL PUMP INLET STRAINER PLUGGED 

FUEL PUMP MODULE 

02 SIGNAL CIRCUIT 

02 RETURN CIRCUIT 

02 SENSOR HEATER OPERATION 

02 SENSOR 

Possible Causes 

(K342) ASD CONTROL OUTPUT CIRCUIT(S) OPEN 

(K342) ASD CONTROL OUTPUT CIRCUIT(S) SHORTED TO GROUND 

MAP SENSOR OPERATION 

ECT SENSOR OPERATION 

ENGINE MECHANICAL 

FUEL FILTER/PRESSURE REGULATOR (HIGH) 

TOTALLY INTEGRATED POWER MODULE 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Diagnose all other trouble codes before continuing. 

~OTE: ~heck for contaminants that may have damaged an 02 Sensor: contaminated fuel, unapproved sil
Icone, 011 and coolant. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOT~:. It m~y be, necessary to ~r.ive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions In which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. CHECKING FUEL PRESSURE 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser .. 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Install a fuel pressure gauge to the fuel rail. 
fgnition on, engine not running. 
With a scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 

NOTE: Fuel pressure specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 
Turn the ignition off. 

Choose a conclusion that best matches your fuel pressure reading. 

Within Specification 
Go To 3 

Above Specification 
Replace the fuel filter/pressure regulator. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

Below Specification 
Go To 17 

CAUTION: Stop All Actuations. 

3. CHECKING THE EXHAUST SYSTEM FOR LEAKS 

Turn the ignition off. 
Raise the vehicle in accordance with the Service Information. 

WARNING: The normal operating temperature of the exhaust system is very high. Never work around or 
aHempt to service any part of the exhaust system until it has cooled. Special care should be taken when 
working near the catalytic converter. The temperature of the converter rises to a high level after a short 
period of engine operating time 
Connect Exhaust Cone #8404-EC or #8404-EC to Air Pressure Regulator (with hose) #W-18-MIL-1146AS. 

CAUTION: Adjust the Air Pressure Regulator to 27.6 kPa (4 psi) 
Attach shop air to the air pressure regulator. 
Adjust the Air Pressure Regulator to 27.6 kPa (4 psi) 
Insert the exhaust cone into the vehicle tail pipe. 
If the vehicle is equipped with dual exhaust. Use the #8404-ECT with equipped attached plug , plug one side of the 
dual exhaust pipe. Pressurize the other as described above. 
Apply Mopar® Air Leak Detector PN# 05191804AA (or an equivalent leak finder liquid) to the following areas: 
- All welded joints from the exhaust manifold to 152.4 mm (6 inches) behind the downstream 02 sensor 

- 02 sensor seal points 
- 02 sensor boss welds 
- Flange/joint connection(s) 
- Exhaust manifold to cylinder head connection(s) 
- EGR solenoid gasket base and tube seal points (if equipped) 
Watch for the liquid/soapy water to bubble. 
Use the following definitions to help determine if system or component repair/replacement is necessary: 
Type 1 Leak is defined as a leak where very small foam like bubbles 1 mm (0.04 of an inch) or less appear. 
Any Type 1 or greater leaks found in welded joints, 02 sensor seal points or 02 sensor boss welds must be 
repaired or the component must be replaced. 
Type 2 Leak is defined as a leak where larger bubbles pea size, 8 mm (0.3 of an inch) or greater appear. 
Any Type 2 or greater leaks found in flange or joint connections, exhaust manifold to cylinder head connections, or 
EGR gasket and tube seal points must be repaired or the components must be replaced. 
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Leak Location 
Repair required if results at 27.6 kPa (4 psi) reveal 

bubble size: 

Welded jOints Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor seal points Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor boss welds Type 1, 1 mm (0.04 of an inch) or greater 

Flange / joint connections Type 2, B mm (0.3 of an inch) or greater 

Exhaust Manifold to cylinder head connections Type 2, B mm (0.3 of an inch) or greater 

EGR gasket and tube seal points Type 2, B mm (0.3 of an inch) or greater . .. 
If a leak IS found that matches the above definition, repair or replace the component as necessary . 
Once the repair is complete, repeat the procedure to verify that all leaks have been repaired. 

Were any exhaust leaks found? 

Yes »Repair or replace the leaking exhaust parts as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. 02 SENSOR OPERATION 

Start the engine. 
Allow the engine to reach normal operating temperature. 

NOTE: If one of the 02 Sensor's Signal or Return circuit is shorted to ground the scan tool will display all 
02 Sensor voltage readings low. The 02 Sensor that is shorted to ground will display a voltage reading 
near or at 0 volts. 

NOTE: If one of the 02 Sensor Signal or Return circuits are shorted to voltage, the scan tool will display all 
02 Sensor voltage readings high. 

NOTE: After the repairs have been made, verify proper 02 Sensor operation. If all the 02 Sensor voltage 
readings have not returned to normal, follow the diagnostic procedure for the remaining 02 Sensors. 
With a scan tool, monitor all of the 02 Sensor voltage readings. 

Is the VOltage switching between 2.5 and 3.4 volts for·all the 02 Sensors? 

Yes »Go To 5 

No »Go To 13 

5. 1/1 02 SENSOR HEATER OPERATION 

Turn the ignition off. 

NOTE: Wait a minimum of 10 minutes to allow the 02 Sensor to cool down before continuing the test. Allow 
the 02 Sensor voltage to stabilize at 5.0 volts. 
Ignition on, engine not running. 

With a scan tool, actuate the 1/1 02 Heater Test. 

With the scan tool, monitor 1/1 02 Sensor voltage for at least 2 minutes. 

Does the voltage stay above 4.5 volts? 

Yes »Verify that there is good pin to terminal contact in the 02 Sensor and Powertrain Control Module con-
nectors. Replace the 1/1 02 Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. ASD CONTROL OUTPUT OPERATION FROM THE TIPM 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller Special Tool #8815 along with 
the #8815-1 between the PCM harness connector C3 and the PCM to perform the diagnosis. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start and allow the engine to run. 
With a voltmeter, probe both of the (K342) ASD Control Output circuits in the appropriate terminals of special tool 
#8815. 

Is the voltage above 12.5 volts? 

Ves »Go To 10 

No »Go To 7 

7. (K342) ASD CONTROL OUTPUT CIRCUIT(S) OPEN 

Turn the ignition off. 
Disconnect the C1 TIPM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of both the (K342) ASD Control Output circuits 
from the C1 TIPM harness connector to the appropriate terminals of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 8 

No »Repair the open in the (K342) ASD Control Output circuit(s). 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) PCM PINOUT 

BOX 8815 

16 

MODULE· 

TOTALLV 

INTEGRATED 

17 

POWER elD 8192a145 
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8. (K342) ASD CONTROL OUTPUT CIRCUIT(S) SHORTED-TO GROUND 

Measure the resistance between ground and both of the (K342) ASD 
Control Output circuits in the C1 TIPM harness connffctor. 

Is the resistance below 100 ohms? 

Ves »Repair the short to ground in the (K342) ASD Control Out-
put circuit(s). 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 9 

9. TOTALLY INTEGRATED POWER MODULE, 

16 

22 

MODULE· 

TOTALLY 

INTEGRATED 
POWeRC10 8192a149 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related TIPM and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the TIPM 
and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE.) 

No »Replace and program the Totally Integrated Power Module per Service Information. 
Perlorm the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE.) 

10. MAP SENSOR OPERATION 

Ignition on, engine not running. 
With a scan tool, read the Barometric Pressure. 

NOTE: The Barometric Pressure should be approximately equal to the actual barometric pressure. If nec
essary, compare the Barometric Pressure value of this vehicle to the value of a known good vehicle of a 
similar make and model. 
Turn the ignition off. 
Connect a Vacuum Gauge to a Manifold Vacuum source. 
Start the engine. 
Allow the engine to idle. 

NOTE: If engine will not idle, maintain a constant RPM above idle. 
With the scan tool. read the MAP Sensor vacuum value. 

Is the scan tool reading for MAP Vacuum within 1 inch of Hg on the Vacuum Gauge reading and is the 
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Barometric Pressure reading of the vehicle the approximately the same as actual Barometric Pressure? 

Yes »Go To 11 

No »Verify that there is good pin to terminal contact in the MAP Sensor and Powertrain Control Module con-
nectors. Replace the MAP Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

11. ECT SENSOR OPERATION 

NOTE: For this test to be valid, the thermostat must be operating correctly. 
NOTE: This test works best if performed on a cold engine (cold soak) 
Ignition on. engine not running. 
With a scan tool, read the Engine Coolant Temperature (ECT) Sensor value. If the engine was allowed to sit over
night (cold soak), the temperature value should be a sensible value that is somewhere close to the ambient tem
perature. 

NOTE: If engine coolant temperature is above 82° C (180° F), allow the engine to cool until 65° C (150° F) is 
reached. 
Start the Engine. 
During engine warm-up, monitor the ECT Sensor value. The temperature value change should be a smooth tran
sition from start up to normal operating temperature 82° C (180° F). The value should reach at Jeast 82° C (180° F). 

Did the ECT value increase smoothly and did it reach at least 82° C (180° F)? 

Yes »Go To 12 

No »Verify that there is good pin to terminal contact in the ECT Sensor and Power1:rain Control Module con-
nectors. Replace the ECT Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE· STANDARD PROCEDURE.) 

12. ENGINE MECHANICAL 

Turn the ignition off. 
Check for any of the following conditions/mechanical problems. 
AIR INDUCTION SYSTEM - must be free from leaks. 
ENGINE VACUUM - must be at least 13 inches in neutral 
ENGINE VALVE TIMING - must be within specifications 
ENGINE COMPRESSION - must be within specifications 
ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks. 

ENGINE PCV SYSTEM - must flow freely 
TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER - no internal vacuum leaks 
FUEL - must be free of contamination 
FUEL INJECTOR • plugged or restricted injector; control wire not connected to correct injector 

Are there any engine mechanical problems? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 16 
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13. 1/1 02 SENSOR 

Disconnect the 1/1 02 Sensor harness connector. 

Ignition on, engine not running. 
With a scan tool, monitor the 1/1 02 Sensor voltage. 
02 Sensor voltage should read between 4.1 and 5.0 volts on the scan 
tool with the connector disconnected. 
Connect a jumper wire between the (K41) Signal circuit and the (K902) 
02 Return Upstream circuit in the 02 Sensor harness connector. 

NOTE: The voltage should drop from between 4.1 and 5.0 Yolts to 
2.5 volts with the jumper wire in place. 

Did the 02 Sensor voltage change from between 4.1 and 5.0 
volts to 2.5 volts with the jumper wire installed? 

Yes » Verify that there is good pin to terminal contact in the 02 
Sensor and Powertrain Control Module connectors. Replace 
the 1/1 02 Sensor if no problems were found with the con
nectors. 

SENSOR. 

OXYGEN 

81653cbb 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go to 14 
NOTE: Remove the jumper wire before continuing. 

14. (K41) 02 SENSOR 1/1 SIGNAL CIRCUIT 

With a scan tool, monitor the 1/1 02 Sensor voltage reading with the jumper wire removed. 

NOTE: The scan tool will display all 02 Sensor voltage readings approximately S.O volts when only one 02 
Sensor's Signal circuit is shorted to voltage. 

NOTE: The scan tool will display one 02 Sensor voltage close to zero and the others will read lower than 
normal when one 02 Sensor Signal circuit contains excessive resistance. 

Is the voltage between 4.1 and 5.0 volts? 

Yes »Go To 15 

No »Check the (K41) 02 Sensor 1/1 Signal circuit fo': a short to ground, open, or short to voltage. Inspect 
the 02 Sensor connector and the PCM harness connector. If OK, replace and program the Powertrain 
Control Module per Service Information. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

1 5. (K902) 02 RETURN UPSTREAM CIRCUIT 

Measure the voltage on the (K902) 02 Return Upstream circuit in the 
02 Sensor harness connector. 

Is the yoltage at 2.5 volts? 

Yes »Go To 16 

No »Check the 02 Return circuit for a short to ground, open. or 
short to voltage. Inspect the 02 Sensor connector and the 
PCM harness connector. If OK, replace and program the 
Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 3~: 

SENSOR. 

OXYGEN 

81653c98 
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16. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Sensors and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look 'for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

17. RESTRICTED FUEL SUPPLY LINE 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Raise vehicle on hoist, and disconnect the fuel pressure line at the fuel pump module. 
Install special 5/16 fuel line adapter tool #6539 between djsconnected fuel line and the fuel pump module. 
Attach a fuel pressure test gauge to the T fitting on tool #6539. 
Ignition on, engine not running. 
With a scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 

NOTE: Fuel pressure specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 

Is the fuel pressure within specification? 

Yes »Repair or replace fuel supply line as necessary. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 18 

CAUTION: Stop All Actuations. 

18. FUEL PUMP INLET STRAINER 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. 
Turn the ignition off. 
Remove the Fuel Pump Module and inspect the Fuel Inlet Strainer. 

Is the Fuel Inlet Strainer plugged? 

Yes »Replace the Fuel Pump Inlet Strainer. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 19 
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19. FUEL PUMP MODULE 

If there are no possible causes remaining, view repair. 

Repair 
Verify that there is good pin to terminal contact in the Fuel Pump Module, TIPM, and Powertrain Control 
Module connectors. Replace the Fuel Pump Module if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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Theory of Operation 
The fuel feedback system will maintain a stoiciometric fuel/air mixture, 14.7:1, by modifying the injector pulse width 
according to the oxygen content of the exhaust gas. The PCM makes short term and long term fuel corrections to 
maintain stoiciometric fuel/air ratio for best catalytic converter efficiency. Short term fuel correction is based on 
upstream 02 sensor output and is designed for quick engine response. The long term fuel correction compensated 
for variations in the engine specifications, sensor tolerances and component aging and is designed to correct rich 
and lean conditions over a longer period of time . 

• When Monitored: 
With the engine running in closed loop mode, the ambient/battery temperature above -6.7 0 C (20 0 F) and alti
tude below 2590.8 m (8500 ft). 

• Set Condition: 
If the PCM multiplies short term compensation by long term adaptive and a purge fuel multiplier and the result 
is below a certain value for 30 seconds over two trips, a freeze frame is stored, the MIL illuminates and a 
trouble code is stored. Two Trip Fault. Three good trips to turn off the MIL. 

02 SENSOR HEATER OPERATION 

EVAP PURGE SOLENOID OPERATION 

02 SIGNAL CIRCUIT 

02 RETURN CIRCUIT 

02 SENSOR 

MAP SENSOR 

ECT SENSOR 

ENGINE MECHANICAL PROBLEM 

Possible Causes 

FUEL FILTER/PRESSURE R"EGULATOR (HIGH) 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Check for contaminates that may have damaged an 02 Sensor: contaminated fuel, unapproved sil
icone, oil and coolant. 
Start the engine. 

Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITIENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 



DR ------------ ENGINE - ELECTRICAL DIAGNOSTICS - GAS 9 - 213 

2. CHECKING FUEL PRESSURE 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Install a fuel pressure gauge to the fuel rail. 

Ignition on, engine not running. 
With the scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 

NOTE: Fuel pressure specification is 407 kPa +1- 34 kPa (59 psi +1- 5 psi). 
Turn the ignition off. 

Choose a conclusion that best matches your fuel pressure reading. 

Within Specification 
Go To 3 

Above Specification 
Replace the fuel filter/pressure regulator. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

CAUTION: Stop All Actuations. 

3. 02 SENSOR OPERATION 

Start the engine. 
Allow the engine to reach normal operating temperature. 

NOTE: If one of the 02 Sensors Signal or Return circuit is shorted to ground or voltage, all the other 02 
Sensor voltage readings will be affected. 

NOTE: After the repairs have been made, verify proper 02 Sensor operation. If all the 02 Sensor voltage 
readings have not returned to normal, follow the diagnostic procedure for the remaining 02 Sensors. 
With the scan tool, monitor the 1/1 02 Sensor voltage reading. 

Is the voltage switching between 2.5 and 3.4 volts? 

Yes »Go To 4 

No »Go To 9 

4. 1/1 02 SENSOR HEATER OPERATION 

Turn the ignition off. 

NOTE: Wait a minimum of 10 minutes to allow the 02 Sensor to cool down before continuing the test. Allow 
the 02 Sensor voltage to stabilize at 5.0 volts. 
Ignition on, engine not running. 

With the scan tool, perform the 1/1 02 Heater Test. 

With the scan tool, monitor the 02 Sensor voltage while performing the Heater test for at least 2 minutes. 

Does the voltage stay above 4.5 volts during the Heater test? 

Yes »Verify that there is good pin to terminal contact in the 02 Sensor and Powertrain Control Module con-
nectors. Replace the 1/1 02 Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
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5. MAP SENSOR OPERATION 

Ignition on, engine not running. 

With a scan tool, read the Barometric Pressure. 

NOTE: The Barometric Pressure should be approximately equal to the actual barometric pressure. If nec
essary, compare the Barometric Pressure value of this vehicle to the value of a known good vehicle of a 
similar make and model. 
Turn the ignition off. 

Connect a Vacuum Gauge to a Manifold Vacuum source. 
Start the engine. 

Allow the engine to idle. 

NOTE: If engine will not idle, maintain a constant RPM above idle. 
With a scan tool, read the MAP Sensor vacuum value. 

Is the scan tool reading for MAP Vacuum within 1 inch of Hg on the Vacuum Gauge reading and is the 
Barometric Pressure reading of the vehicle the approximately the same as actual Barometric Pressure? 

Yes »Go To 6 

No »Verify that there is good pin to terminal contact in the MAP Sensor and Powertrain Control Module con-
nectors. Replace the MAP Sensor if no problems were found with the connectors. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

NOTE: Remove the vacuum gauge before continuing. 

6. ECT SENSOR OPERATION 

NOTE: For this test to be valid, the thermostat must be operating correctly. 

NOTE: This test works best if performed on a cold engine (cold soak) 
Ignition on, engine not running. 

With a scan tool, read the Engine Coolant Temperature Sensor value. If the engine was allowed to sit overnight 
(cold soak), the temperature value should be a sensible value that is somewhere close to the ambient temperature. 

NOTE: If engine coolant temperature is above 820 C (1800 F), allow the engine to cool until 650 C (1500 F) is 
reached. 
Start the Engine. 
During engine warm-up, monitor the Engine Coolant Temperature value. The temp value change should be a 
smooth transition from start up to normal operating temp 82° C (1800 F). The value should reach at least 820 C 
(1800 F). 

Did the ECT value increase smoothly and reach at least 820 C (1800 F)? 

Yes »Go To 7 

No »Verify that there is good pin to terminal contact in the ECT Sensor and Powertrain Control Module con-
nectors. Replace the Engine Coolant Temperature Sensor if no problems were found with the connec
tors. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. EVAP PURGE SOLENOID OPERATION 

Turn the ignition off. 
Disconnect the hoses at the Evap Purge Solenoid. 
Using a hand vacuum pump, apply 10 inches of vacuum to the Evap Purge Solenoid vacuum source port on the 
component side. 

Did the Evap Purge Solenoid hold vacuum? 

Yes »Go To 8 

No »Verify that there is good pin to terminal contact in the Solenoid and Powertrain Control Module connec-
tors. Replace the Evap Purge Solenoid if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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NOTE: Connect the vacuum hoses before continuing. 

8. ENGINE MECHANICAL 

Check for any of the following conditions/mechanical problems. 
AIR iNDUCTION SYSTEM - must be free from restrictions. 
ENGINE VACUUM - must be at least 13 inches in neutral 
ENGINE VALVE TIMING - must be within specifications 
ENGINE COMPRESSION - must be within specifications 
ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks. 
ENGINE PCV SYSTEM - must flow freely 
TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER - no internal vacuum leaks 
FUEL - must be free of contamination 
FUEL INJECTOR - plugged or restricted injector; control wire not connected to correct injector 

Are there any engine mechanical problems? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 12 

9. 1/1 02 SENSOR 

NOTE: Perform the following test on the 02 Sensors whose volt-
age was not switching properly in the previous step. 
Ignition on, engine not running. 
Disconnect the 1/1 02 Sensor harness connector. 
With a scan tool, monitor the 1/1 02 Sensor voltage. 
02 Sensor voltage should read between 4.1 and 5.0 volts on the scan 
tool with the connector disconnected. 
Connect a jumper wire between the (K41) 02 Sensor 1/1 Signal circuit 
and the (K902) 02 Return Upstream circuit in the 02 Sensor harness 
connector. 

NOTE: The voltage should drop from between 4.1 and 5.0 volts 
down to 2.5 volts with the jumper wire connected. 

Did the 02 Sensor voltage drop from between 4.1 and 5.0 volts 
to 2.5 volts when the jumper wire was installed? 

Yes »Verify that there is good pin to terminal contact in the 02 
Sensor and Powertrain Control Module connectors. Replace 
the 1/1 02 Sensor if no problems were found with the con-
nectors. 

SENSOR. 

OXYGEN 

81653cbb 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 10 

NOTE: Remove the jumper wire before continuing. 
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10. (K41) 02 SENSOR 1/1 SIGNAL CIRCUIT 

With a scan tool, monitor the 1/1 02 Sensor voltage reading with the 
jumper wire removed. 

NOTE: The scan tool will display all 02 Sensor voltage readings 
approximately 5.0 volts when only one 02 Sensor's Signal circuit 
is shorted to voltage. 

NOTE: The scan tool will display one 02 Sensor voltage close to 
zero and the others will read lower than normal when one 02 Sen
sor Signal circuit contains excessive resistance. 

Is the voltage between 4.1 and 5.0 volts? 

Yes »Go To 11 

No »Check the (K41) 02 Sensor 1/1 Signal circuit for damage, 
short to ground, open, or short to voltage. Inspect the 02 
Sensor connector and the PCM' harness connector. If OK, 
replace and program the Powertrain Control Module per 
Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

11 . (K902) 02 SENSOR RETURN UPSTREAM CIRCUIT 

Measure the voltage on the (K902) 02 Return Upstream circuit in the 
1/1 02 Sensor harness connector. 

Is the voltage at 2.5 volts? 

Yes »Go To 12 

No »Check the (K902) 02 Return Upstream circuit for damage, 
short to ground, open, or short to voltage. Inspect the 02 
Sensor connector and the PCM harness connector. If OK, 
replace and program the Powertrain Control Module per 
Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

NOTE: Turn the ignition off before continuing. 

12. POWERTRAIN CONTROL MODULE (PCM) 

SENSOR. 

OXYGEN 

SENSOR. 

OXYGEN 

81653c72 

81653c98 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Sensors and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST, (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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Theory of Operation 
The fuel feedback system will maintain a stoiciometric fuel/air mixture, 14.7:1, by modifying the injector pulse width 
according to the oxygen content of the exhaust gas. The PCM makes short term and long term fuel corrections to 
maintain stoiciometric fuel/air ratio for best catalytic converter efficiency. Short term fuel correction is based on 
upstream 02 sensor output and is designed for quick engine response. The long term fuel correction compensated 
for variations in the engine specifications, sensor tolerances and component aging and is designed to correct rich 
and lean conditions over a longer period of time. 

• When Monitored: 
With the engine running in closed loop mode, the ambient/battery temperature above -6.70 C (200 F) and alti
tude below 2590.8 m (8500 ft). 

• Set Condition: 
If the PCM multiplies short term compensation by long term adaptive and a certain percentage is exceeded for 
two trips, a freeze frame is stored, the MIL illuminates and a trouble code is stored. Two Trip Fault. Three good 
trips to turn off the MIL. 

RESTRICTED FUEL SUPPLY LINE 

FUEL PUMP INLET STRAINER PLUGGED 

FUEL PUMP MODULE 

02 SIGNAL CIRCUIT 

02 RETURN CIRCUIT 

02 SENSOR HEATER OPERATION 

02 SENSOR 

MAP SENSOR OPERATION 

ECT SENSOR OPERATION 

ENGINE MECHANICAL 

Possible Causes 

FUEL FILTER/PRESSURE REGULATOR (HIGH) 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Diagnose all other trouble codes before continuing. 

NOTE: Check for contaminants that may have damaged an 02 Sensor: contaminated fuel, unapproved sil
icone, oil and coolant. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally sel by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. CHECKING FUEL PRESSURE 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose! fitting Of line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury of'death. 
Install a fuel pressure gauge to the fuel rail. 
Ignition on, engine not running. 
With the scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 

NOTE: Fuel pressure specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 
Turn the ignition off. 

Choose a conclusion that best matches your fuel pressure reading. 

Within Specification 
Go To 3 

Above Specification 
Replace the fuel filter/pressure regulator. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

Below Specification 
Go To 13 

CAUTION: Stop All Actuations. 

3. CHECKING THE EXHAUST SYSTEM FOR LEAKS 

Turn the ignition off. 
Raise the vehicle in accordance with the Service Information. 

WARNING: The normal operating temperature of the exhaust system is very high. Never work around or 
attempt to service any part of the exhaust system until it has cooled. Special care should be taken when 
working near the catalytic converter. The temperature of the converter rises to a high level after a short 
period of engine operating time 
Connect Exhaust Cone #8404-EC or #8404-EC to Air Pressure Regulator (with hose) #W-18-MIL-1146AS. 

CAUTION: The air pressure must not exceed 27.6 kPa (4 psi), otherwise engine damage can occur. 
Attach shop air to the air pressure regulator. 
Adjust the Air Pressure Regulator to 27.6 kPa (4 psi) 
Insert the exhaust cone into the vehicle tail pipe. 
If the vehicle is equipped with dual exhaust. Use the #8404·ECT with equipped attached plug, plug one side of the 
dual exhaust pipe. Pressurize the other as described above. 
Apply Mopar® Air Leak Detector PN# 05191804AA (or an equivalent leak finder liquid) to the following areas: 
- All welded joints from the exhaust manifold to 152.4 mm (6 inches) behind the downstream 02 sensor 
- 02 sensor seal points 
- 02 sensor boss welds 
- Flange/joint connection(s) 
- Exhaust manifold to cylinder head connection(s} 
- EGR solenoid gasket base and tube seal points (if equipped) 
Watch for the liquid/soapy water to bubble. 
Use the following definitions to help determine if system or component repair/replacement is necessary: 
Type 1 Leak is defined as a leak where very small foam like bubbles 1 mm (0.04 of an inch) or less appear. 
Any Type 1 or greater leaks found in welded jOints, 02 sensor seal points or 02 sensor boss welds must be 
repaired or the component must be replaced. 
Type 2 Leak is defined as a leak where larger bubbles pea size, 8 mm (0.3 of an inch) or greater appear. 
Any Type 2 or greater leaks found in flange or joint connections, exhaust manifold to cylinder head connections, or 
EGR gasket and tube seal points must be repaired or the components must be replaced. 
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Leak Location Repair required if results at 27.6 kPa (4 psi) reveal 
bubble size: 

Welded joints Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor seal points Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor boss welds Type 1, 1 mm (0.04 of an inch) or greater 

Flange 1 joint connections Type 2, 8 mm (0.3 of an inch) or greater 

Exhaust Manifold to cylinder head connections Type 2, 8 mm (0.3 of an inch) or greater 

EGR gasket and tube seal points Type 2, 8 mm (0.3 of an inch) or greater 
. .. 

If a leak IS found that matches the above definition, repair or replace the component as necessary . 
Once the repair is complete, repeat the procedure to verify that all leaks have been repaired. 

Were any exhaust leaks found? 

Yes »Repair or replace the leaking exhaust parts as necessary. 
Pertorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. 02 SENSOR OPERATION 

Start the engine. 
Allow the engine to reach normal operating temperature. 

NOTE: If one of the 02 Sensor's Signal or Return circuit is shorted to ground the scan tool will display all 
02 Sensor voltage readings low. The 02 Sensor that is shorted to ground will display a voltage reading 
near or at 0 volts. 
NOTE: If one of the 02 Sensor Signal or Return circuits are shorted to voltage, the scan tool will display all 
02 Sensor voltage readings high. 
NOTE: After the repairs have been made, verify proper 02 Sensor operation. If all the 02 Sensor voltage 
readings have not returned to normal, follow the diagnostic procedure for the remaining 02 Sensors. 
With the scan tool, monitor the 2/1 02 Sensor voltage reading. 

Is the voltage switching between 2.5 and 3.4 volts? 

Yes »Go To 5 

No »Go To 9 

• 211 02 SENSOR HEATER OPERATION 

Turn the ignition off. 

NOTE: Wait a minimum of 10 minutes to allow the 02 Sensor to cool down before continuing the test. Allow 
the 02 Sensor voltage to stabilize at 5.0 volts. 

NOTE: Perform the following test on all 02 Sensors. 
Ignition on, engine not running. 
With a scan tool, actuate the 211 02 Heater Test. 
With the scan tool, monitor 211 02 Sensor voltage for at least 2 minutes. 

Does the voltage stay above 4.5 volts? 

Yes »Verify that there is good pin to terminal contact in the 02 Sensor and Powertrain Control Module con-
nectors. Replace the 211 02 Sensor if no problems were found with the connectors. 
Pertorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. MAP SENSOR OPERATION 

Ignition on, engine not running. 
With a scan tool, read the Barometric Pressure. 

NOTE: The Barometric Pressure should be approximately equal to the actual barometric pressure. If nec
essary, compare the Barometric Pressure value of this vehicle to the value of a known good vehicle of a 
similar make and model. 
Turn the ignition off. 
Connect a Vacuum Gauge to a Manifold Vacuum source. 

Start the engine. 
Allow the engine to idle. 

NOTE: If engine will not idle, maintain a constant RPM above idle. 
With the scan tool, read the MAP Sensor vacuum value. 

Is the scan tool reading for MAP Vacuum within 1 inch of Hg on the Vacuum Gauge reading and is the 
Barometric Pressure reading of the vehicle the approximately the same as actual Barometric Pressure? 

Ves »Go To 7 

No »Verify that there is good pin to terminal contact in the MAP Sensor and Powertrain Control Module con-
nectors. Replace the MAP Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. ECT SENSOR OPERATION 

NOTE: For this test to be valid, the thermostat must be operating correctly. 

NOTE: This test works best if performed on a cold engine (cold soak). 
Ignition on, engine not running. 

With the scan tool, read the Engine Coolant Temperature (ECT) Sensor value. If the engine was allowed to sit 
overnight (cold soak), the temperature value should be a sensible value that is somewhere close to the ambient 
temperatu reo 

NOTE: If engine coolant temperature is above 82° C (1800 F), allow the engine to cool until 65° C (150° F) is 
reached. 
Start the Engine. 

During engine warm-up, monitor the ECT Sensor value. The temperature value change should be a smooth tran
sition from start up to normal operating temperature 820 C (180° F). The value should reach at least 82° C (180° F). 

Did the ECT value increase smoothly and did it reach at least 82° C (180° F)? 

Ves »Go To 8 

No »Verify that there is good pin to terminal contact in the ECT Sensor and Powertrain Control Module con-
nectors. Replace the Engine Coolant Temperature Sensor if no problems were found with the connec
tors. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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8. ENGINE MECHANICAL 

Turn the ignition off. 
Check for any of the following conditions/mechanical problems. 
AIR INDUCTION SYSTEM - must be free from leaks. 
ENGINE VACUUM - must be at least 13 inches in neutral 
ENGINE VALVE TIMING - must be within specifications 
ENGINE COMPRESSION - must be within specifications 
ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks. 
ENGINE PCV SYSTEM - must flow freely 
TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER - no internal vacuum leaks 
FUEL - must be free of contamination 
FUEL INJECTOR - plugged or restricted injector; control wire not connected to correct injector 

Are there any engine mechanical problems? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIF'CATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 12 

9. 02 SENSOR 

Disconnect the 2/1 02 Sensor harness connector. 
Ignition on, engine not running. 
With the scan tool, monitor the 211 02 Sensor voltage. 
02 Sensor voltage should read between 4.1 and 5.0 volts on the scan 
tool with the connector disconnected. 
Connect a jumper wire between the (K43) 02 Sensor 211 Signal circuit 
and the (K902) 02 Return Upstream circuit in the 02 Sensor harness 
connector. 

NOTE: The voltage should drop from between 4.1 and 5.0 volts to 
2.5 volts with the jumper wire in place. 

Did the 02 Sensor voltage change from between 4.1 and 5.0 
volts to 2.5 volts when the jumper wire was installed? 

Ves » Verify that there is good pin to terminal contact in the 02 
Sensor and Powertrain Control Module connectors. Replace 
the 211 02 Sensor if no problems were found with the con
nectors. 

SENIOR· 

OXYGEN 

81653cbb 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No » Go To 10 

NOTE: Remove the jumper wire before continuing. 

1 O. 02 SENSOR SIGNAL CIRCUIT 

With the scan tool, monitor all the 02 Sensor voltage reading with the jumper wire removed. 

NOTE: The scan tool will display all 02 Sensor voltage readings approximately 5.0 volts when only one 02 
Sensor's Signal circuit is shorted to voltage. 
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NOTE: The scan tool will display one 02 Sensor voltage close to zero and the others will read lower than 
normal when one 02 Sensor Signal circuit contains excessive resistance. 

Is the voltage between 4.1 and 5.0 volts? 

Ves »Go To 11 

No »Check all the 02 Signal circuits for a short to ground, open, or short to voltage. Inspect the 02 Sensor 
connector and the PCM harness connector. If OK, replace and program the Powertrain Control Module 
per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

11. (K902) 02 RETURN UPSTREAM CIRCUIT 

Measure the voltage on the (K902) 02 Return Upstream circuit in the 
02 Sensor harness connector. 

Is the voltage at 2.5 volts? 

Ves »Go To 12 

No »Check the (K902) 02 Return Upstream circuit for a short to 
~ ground, open, or short to voltage. Ins'pect the 02 Sensor 

connector and the PCM harness connector. If OK, replace 
and program the Powertrain Control Module per Service 
Information. 
Perform the POWERTRAIN VERIFICATION TEST. (~~fer to 
9 - ENGINE - STANDARD PROCEDURE.) 

1 2. POWERTRAIN CONTROL MODULE (PCM) 

SENSOR· 

OXYGEN 
81653c98 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Sensors and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken. bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE STANDARD PROCEDURE.) 

13. RESTRICTED FUEL SUPPLY LINE 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser~ 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Raise vehicle on hoist, and disconnect the fuel pressure line at the fuel pump module. 
Install special 5/16 fuel line adapter tool #6539 between disconnected fuel line and the fuel pump module. 
Attach a fuel pressure test gauge to the T fitting on tool #6539. 
Ignition on, engine not running. 
With the scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 
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NOTE: Fuel pressure specification is 407 kPa +/- 34 kPa (59 psi +/. 5 psi). 

Is the fuel pressure within specification? 

Yes »Repair or replace fuel supply line as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 14 

CAUTION: Stop All Actuations. 

14. FUEL PUMP INLET STRAINER 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing,or ser· 
vicing any fuel system hose, -fitling or line, the fuel system pressure must be released. 
Turn the ignition off. 
Remove the Fuel Pump Module and inspect the Fuel Inlet Strainer. 

Is the Fuel Inlet Strainer plugged? 

Yes »Replace the Fuel Pump Inlet Strainer. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 15 

1 5. FUEL PUMP MODULE 

If there are no possible causes remaining, view repair. 

Repair 
Verify that there is good pin to terminal contact in the Fuel Pump Module, TIPM, and Powertrain Control 
Module connectors. Replace the Fuel Pump Module if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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Theory of Operation 
The fuel feedback system will maintain a stoiciometric fuel/air mixture, 14.7: 1, by modifying the injector pulse width 
according to the oxygen content of the exhaust gas. The PCM makes short term and long term fuel corrections to 
maintain stoiciometric fuel/air ratio for best catalytic converter efficiency. Short term fuel correction is based on 
upstream 02 sensor output and is designed for quick engine response. The long term fuel correction compensated 
for variations in the engine specifications, sensor tolerances and component aging and is designed to correct rich 
and lean conditions over a longer period of time . 

• When Monitored: 
With the engine running in closed loop mode, the ambient/battery temperature above -6.7° C (200 F) and alti
tude below 2590.8 m (8500 ft) . 

• Set Condition: 
If the PCM multiplies short term compensation by long term adaptive and a purge fuel multiplier and the result 
is below a certain value for 30 seconds over two trips, a freeze frame is stored, the MIL illuminates and a 
trouble code is stored. Two Trip Fault. Three good trips to turn off the MIL. 

02 SENSOR HEATER OPERATION 

EVAP PURGE SOLENOID OPERATION 

02 SIGNAL CIRCUIT 

02 RETURN CIRCUIT 

02 SENSOR 

MAP SENSOR 

ECTSENSOR 

ENGINE MECHANICAL 

Possible Causes 

FUEL FILTER/PRESSURE REGULATOR (HIGH) 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Check for contaminates that may have damaged an 02 Sensor: contaminated fuel, unapproved sil
icone, oil and coolant. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. CHECKING FUEL PRESSURE 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these Instructions can result in personal injury or death. 
Install a fuel pressure gauge to the fuel rail. 
Ignition on, engine not running. 
With the scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 

NOTE: Fuel pressure specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 
Turn the ignition off. 

Choose a conclusion that best matches your fuel pressure reading. 

Within Specification 
Go To 3 

Above Specification 
Replace the fuel filter/pressure regulator. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

CAUTION: Stop All Actuations. 

3. 02 SENSOR OPERATION 

Start the engine. 
Allow the engine to reach normal operating temperature. 

NOTE: If one of the 02 Sensor's Signal or Return circuit is shorted to ground or voltage, all the other 02 
Sensor voltage readings will be affected. 

NOTE: After the repairs have been made, verify proper 02 Sensor operation. If all the 02 Sensor voltage 
readings have not returned to normal, follow the diagnostic procedure for the remaining 02 Sensors. 
With the scan tool, monitor the 211 02 Sensor voltage reading. 

Is the voltage switching between 2.5 and 3.4 volts? 

Yes »Go To 4 

No »Go To 9 

4. 211 02 SENSOR HEATER OPERATION 

Turn the ignition off. 

NOTE: Wait a minimum of 10 minutes to allow the 02 Sensor to cool down before continuing the test. Allow 
the 02 Sensor voltage to stabilize at 5.0 volts. 
Ignition on, engine not running. 

With the scan tool, perform the 211 02 Heater Test for each 02 Sensor. 
With the scan tool, monitor the 211 02 Sensor voltage while performing the Heater test for at least 2 mjnutes. 

Does the voltage stay above 4.5 volts for each Sensor? 

Yes »Verify that there is good pin to terminal contact in the 02 Sensor and Powertrain Control Module con-
nectors. Replace the 211 02 Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
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5. MAP SENSOR OPERATION 

Ignition on, engine not running. 

With a scan tool, read the Barometric Pressure. 

NOTE: The Barometric Pressure should be approximately equal to the actual barometric pressure. If nec
essary, compare the Barometric Pressure value of this vehicle to the value of a known good vehicle of a 
similar make and model. 
Turn the ignition off. 
Connect a Vacuum Gauge to a Manifold Vacuum source. 
Start the engine. 
Allow the engine to idle. 

NOTE: If engine will not idle, maintain a constant RPM above idle. 
With the scan tool, read the MAP Sensor vacuum value. 

Is the scan tool reading for MAP Vacuum within 1 inch of Hg on the Vacuum Gauge reading and is the 
Barometric Pressure reading of the vehicle the approximately the same as actual Barometric Pressure? 

Yes »Go To 6 

No »Verify that there is good pin to terminal contact in the MAP Sensor and Powertrain Control Module con-
nectors. Replace the MAP Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

NOTE: Remove the vacuum gauge before continuing. 

6. ECT SENSOR OPERATION 

NOTE: For this test to be valid, the thermostat must be operating correctly. 

NOTE: This test works best if performed on a cold engine (cold soak). 
Ignition on, engine not running. 
With the scan tool, read the Engine Coolant Temperature Sensor value. If the engine was allowed to sit overnight 
(cold soak), the temperature value should be a sensible value that is somewhere close to the ambient temperature. 

NOTE: If engine coolant temperature is above 82° C (180° F), allow the engine to cool until 65° C (150° F) is 
reached. 
Start the Engine. 
During engine warm-up, monitor the Engine Coolant Temperature value. The temp value change should be a 
smooth transition from start up to normal operating temp 82° C (1800 F). The value should reach at least 82° C 
(180° F). 

Did the ECT value increase smoothly and reach at least 82 0 C (180° F)? 

Yes »Go To 7 

No »Verify that there is good pin to terminal contact in the ECT Sensor and Powertrain Control Module con-
nectors. Replace the Engine Coolant Temperature Sensor if no problems were found with the connec· 
tors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. EVAP PURGE SOLENOID OPERATION 

Turn the ignition off. 
Disconnect the hoses at the Evap Purge Solenoid. 
Using a hand vacuum pump, apply 10 inches of vacuum to the Evap Purge Solenoid vacuum source port on the 
component side. 

Did the Evap Purge Solenoid hold vacuum? 

Yes »Go To 8 

No »Verify that there is good pin to terminal contact in the Evap Purge Solenoid and Powertrain Control 
Module connectors. Replace the Evap Purge Solenoid if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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NOTE: Connect the vacuum hoses before continuing. 

8. ENGINE MECHANICAL 

Check for any of the following conditions/mechanical problems. 
AIR INDUCTION SYSTEM - must be free from restrictions. 
ENGINE VACUUM - must be at least 13 inches in neutral 
ENGINE VALVE TIMING - must be within specifications 
ENGINE COMPRESSION - must be within specifications 
ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks. 

ENGINE PCV SYSTEM - must flow freely 
TORQUE CONVERTER STALL SPEED - must be within specifications 

POWER BRAKE BOOSTER - no internal vacuum leaks 
FUEL - must be free of contamination 
FUEL INJECTOR - plugged or restricted injector; control wire not connected to correct injector 

Are there any engine mechanical problems? 

Ves »Repair as necessary. 

9 • 229 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 12 

9. 211 02 SENSOR 

Ignition on, engine not running. 
Disconnect the 2/1 02 Sensor harness connector. 
With the scan tool, monitor the 2/1 02 Sensor voltage. 
02 Sensor voltage should read between 4.1 and 5.0 volts on the scan 
tool with the connector disconnected. 
Connect a jumper wire between the (K43) 02 Sensor 211 Signal circuit 
and the (K902) 02 Return Upstream circuit in the 02 Sensor harness 
connector. 

NOTE: The voltage should drop from between 4.1 and 5.0 volts 
down to 2.5 volts with the jumper wire connected. 

Did the 02 Sensor voltage drop from between 4.1 and 5.0 volts 
to 2.5 volts when the jumper wire was installed? 

Ves »Verify that there is good pin to terminal contact in the 02 
Sensor and Powertrain Control Module connectors. Replace 
the 2/1 02 Sensor if no problems were found with the con
nectors. 

SENSOR. 

OXYGEN 

81653cbb 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 10 
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NOTE: Remove the jumper wire before continuing. 

1 O. 02 SENSOR SIGNAL CIRCUIT 

Measure the voltage on the (K43) 02 Sensor 211 Signal circuit in the 
02 Sensor harness connector. 

Is the voltage between 4.1 and 5.0 volts? 

Ves »Go To 11 

No »Check the (K43) 02 Sensor 211 Signal circuit for damage, 
short to ground, open, or short to voltage. Inspect the 02 
Sensor connector and the PCM harness connector. If OK, 
replace and program the Powertrain Control Module per 
Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

11. (K902) 02 SENSOR RETURN UPSTREAM CIRCUIT 

Measure the voltage on the (K902) 02 Return Upstream circuit in the 
02 Sensor harness connector. 

Is the voltage at 2.5 volts? 

Ves »Go To 12 

No »Check the (K902) 02 Return Upstream circuit for damage, 
short to ground, open, or short to voltage. Inspect the 02 
Sensor connector and the PCM harness connector. If OK, 
replace and program the Powertrain Control Module per 
Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

NOTE: Turn the ignition off before continuing. 

12. POWERTRAIN CONTROL MODULE (PCM) 

SENSOR· 
OXYGEN 

SENSOR

OXYGEN 

81653c72 

81653c98 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Sensors and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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Theory of Operation 
The PCM compares engine coolant temperature (ECT), intake air temperature (IAT), and ambient air temperature 
(AAT) under cold start conditions. Following a start to run delay time, the sensor values are compared. If the one 
sensor value is not within a specified range of the other two sensors, the value is determined to be irrational. Once 
the general temperature rationality is passed, the PCM determines that the general temperature sensor values are 
correct. The PCM compares the Oil Temperature Sensor value to a threshold based on the other temp sensor val
ues. If the difference is greater than a calibrated value, the diagnostic fails . 

• When Monitored: 
Engine off time is greater than 480 minutes and the vehicle has been driven for one minute over 35 mph. 
Engine Oil temperature is greater than -640 C (-83° F) . 

• Set Condition: 
After a calibrated amount of cool down time, the PCM compares the AAT, ECT, and IAT Sensor values. If the 
general temperature rationality passes, the PCM compares the Oil Temperature Sensor value to a threshold 
based on the other temp sensor values. If the difference is greater than a calibrated value, the diagnostic fails. 

Possible Causes 

(G24) EOT SIGNAL CIRCUIT HIGH RESISTANCE 

(G24) EOT SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 

(G24) EOT SIGNAL CIRCUIT SHORTED TO GROUND 

(G24) EOT SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K900) SENSOR GROUND CIRCUIT HIGH RESISTANCE 

ENGINE OIL TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any CAN - C Communication DTCs before continuing. 
Turn the ignition off. 
If possible, allow the vehicle to sit with the ignition off for more than 480 minutes in an environment where the 
temperature is consistent and above _7° C (19.4° F). 
Test drive the vehicle. The vehicle must exceed 48 km/h (30 mph) during the test drive. Do not cycle the ignition off 
when the test drive is completed. 
With a scan tool, select View DTCs. 

Is the status Active or Pending for this DTC? 

Ves »Go To 3 

No »Go To 2 
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2. ENGINE OIL TEMPERATURE 

Turn the ignition off. _ 
Allow the vehicle to sit with the ignition off in an environment where the temperature is consistent and above _7° C 
(19.4° F) until the engine coolant temperature is equal to ambient temperature. 
Turn the ignition on. 
With a scan tool, compare the Engine Oil Temperature Sensor value to the AAT, ECT, and IAT sensor values. 

Is the Engine Oil Temperature Sensor value within 10° C (180 F) of-the other sensor values? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer-to 9 - ENGINE - DIAGNOSIS 
AND TESTING). 

No »Go To 3 

3. ENGINE OIL TEMPERATURE SENSOR VOLTAGE 

Turn the ignition off. 
Disconnect the Engine Oil Temperature Sensor harness connector. 
Turn the ignition on. 

With a scan tool, read the Engine Oil Temperature Sensor voltage. 

NOTE: The sensor voltage should be approximately 5.0 volts (plus or minus .1 volt) with the connector dis
connected. 

Does the scan tool display the voltage as described above? 

Yes »Go To 4 

No »Go To 5 

4. ENGINE OIL TEMPERATURE SENSOR 

Connect a jumper wire between the (G24) EOT Signal circuit and the 
(K900) Sensor Ground circuit in the Engine Oil Temperature Sensor 
harness connector. 

With a scan tool, read the Engine Oil Temperature Sensor voltage. 

NOTE: The sensor voltage should be approximately 0.0 voHs (plus 
or minus .1 vOlt) with -the jumper wire in place. 

Does the scan tool display the voltage as described above? 

Yes »Verify that there is good pin to terminal contact in the 

No 

Engine Oil Temperature Sensor and Pow~rtrain Control 
Module connectors. Replace the Engine Oil Temperature 
Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 5 

2 

81cc49cc 
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5. (G24) EOT SIGNAL CIRCUIT HIGH RESISTANCE 

Turn the ignition off. 
Connect the Engine OU Temperature Sensor harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
along with the #8815-1 to perform the diagnosis. 
Using a voltmeter, perform a voltage drop test by backprobing the (G24) 
EOT Signal circuit at the Engine Oil Temperature Sensor harness con
nector and probing the appropriate terminal of the special tool #8815. 
Make sure the voltmeter leads are connected so that positive polarity is 
displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
Start the engine. 

Is the voltage below 0.5 volts? 

Yes »Go To 6 

No »Repair the (G24) EOT Signal circuit for high resistance. 
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Perform the POWERTRAfN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

6. (K900) SENSOR GROUND CIRCUIT HIGH RESISTANCE 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
along with the #8815-1 to perform the diagnosis. 
Using a voltmeter, perform a voltage drop test by backprobing the 
(K900) Sensor Ground circuit at the Engine Oil Temperature Sensor 
harness connector and probing the appropriate terminal of the special 
tool #8815. Make sure the voltmeter leads are connected so that posi
tive polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
Start the engine. 

Is the voltage below 0.5 volts? 

Yes »Go To 7 

No »Repair the (K900) Sensor Ground circuit for high resistance. 
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Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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7. (G24) ENGINE OIL TEMP SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C2 and C3 PCM harness connectors and remove Miller 
special tool #8815. 
Ignition on. engine not running. 
Measure the voltage on the (G24) Engine Oil Temp Signal circuit in the 
Engine Oil Temp Sensor harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (G24) Engine Oil Temp 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

c:J -&JID 
:3o~ 

j 
2 ~ 

SEN80R-oIL 

TEMPERATURE 81cc4d8d 

8. (G24) ENGINE OIL TEMP SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (K900) Sensor ground circuit and 
the (G24) Engine Oil Temp Signal circuit in the Engine Oil Temp Sensor 
harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short to between the (K900) Sensor ground cir-
cuit and the (G24) Engine Oil Temp Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 9 

9. (G24) ENGINE OIL TEMP SIGNAL CIRCUIT SHORTED GROUND 

Measure the resistance between ground and the (G24) Engine Oil Temp 
Signal circuit in the Engine Oil Temp Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (G24) Engine Oil Temp 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 10 
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10. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Engine Oil Temper
ature Sensor and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the EOT 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 ~ ENGINE - STANDARD PROCEDURE.) 

No »Replace the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 



DR ------------ ENGINE - ELECTRICAL DIAGNOSTICS - GAS 

P0197-ENGINE OIL TEMPERATURE SENSOR CIRCUIT LOW 

~I 
SENSOR·OIL 

TEll PERATURE 
(s.n AfT) 

GZ4 
20 

VTJBR 

22 t euo 

G24 
20 

VTJBR 

1 

rn SEISOR.OIL 
TEIIPERATURE (G24 K900) 
(S.7L A/Il 

21 
K900 

20 
DBIDG 

I 
• 1132 

K900 
20 

DSIl.)G 

3l C3 27 C2 
r - - -oil - - - SENSOR- MODULE· 

I TEMPERATURE GROUND I POWERTIAII 

I SIGNAL I 
L __________ ..J 

10 

38 

IIODULE· 
POWERTRAIIIl 
CONTROL C3 

(GAS) 

10 

38 

CONTROL 

IIODULE· 
POWERTAlIN 
CONTROL C2 

(GASI 

For a complete wiring diagram Refer to Section 8W. 

9·237 



9 • 238 ENGINE· ELECTRICAL DIAGNOSTICS - GAS ------------ DR 

• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts . 

• Set Condition: 
The Engine Oil Temperature sensor circuit voltage at the PCM is less than the calibrated amount. One Trip 
Fault. Three good trips to clear the MIL 

Possible Causes 

(G24) ENGINE OIL TEMP SIGNAL CIRCUIT SHORTED TO GROUND 

(G24) ENGINE OIL TEMP SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 

EXCESSIVE RESISTANCE IN THE (G24) ENGINE OIL TEMP SIGNAL CIRCUIT 

ENGINE OIL TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose c'othing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Diagnose and repair any system voltage DTCs before continuing with this test. 
With the scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. ENGINE OIL TEMPERATURE SENSOR 

Turn the ignition off. 
Disconnect the Engine Oil Temp Sensor harness connector. 

Ignition on, engine not running. 
With a scan tool, read Engine Oil Temp voltage. 

NOTE: The sensor voltage should be approximately 5.0 volts (plus or minus .1 volt) with the connector dis
connected. 

Does the scan tool display the voltage as described above? 

Yes »Verify that there is good pin to terminal contact in the Engine Oil Temperature Sensor and Powertrain 
Control Module connectors. Replace the Engine Oil Temperature Sensor if no problems were found with 
the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. (G24) ENGINE OIL TEMP SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 

Turn the ignition off. 
Disconnect the C2 and C3 PCM harness connectors. 
Measure the resistance between the (K900) Sensor ground circuit and 
the (G24) Engine Oil Temp Signal circuit in the Engine Oil Temp Sensor 
harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Repair the short to between the (K900) Sensor ground cir-
cuit and the (G24) Engine Oil Temp Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. (G24) ENGINE OIL TEMP SIGNAL CIRCUIT SHORTED GROUND 

Measure the resistance between ground and the (G24) Engine Oil Temp 
Signal circuit in the Engine Oil Temp Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (G24) Engine Oil Temp 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

[] 
2 

2 

5. EXCESSIVE RESISTANCE IN THE (G24) ENGINE OIL TEMP SIGNAL CIRCUIT 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals, resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (G24) Engine Oil Temp Signal circuit 
between the Engine Oil Temperature Sensor harness connector and the 
appropriate terminal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the excessive resistance in the (G24) Engine Oil 
Temp Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Engine Oil Temper
ature Sensor and the Powertrain Control Module (PCM). 
Look for any chafed. pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed, out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts . 

• Set Condition: 
The Engine Oil Temperature sensor circuit voltage at the PCM is greater than the calibrated amount. One Trip 
Fault. Three good trips to turn off the MIL. 

Possible Causes 

(G24) ENGINE OIL TEMP SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(G24) ENGINE OIL TEMP SIGNAL CIRCUIT OPEN 

(K900) SENSOR GROUND CIRCUIT OPEN 

ENGINE OIL TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Diagnose and repair any system voltage DTCs before continuing with this test. 
With the scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. ENGINE OIL TEMP SENSOR 

Turn the ignition off. 
Disconnect the Engine Oil Temp Sensor harness connector. 

Ignition on, engine not running. 
With a scan tool, read Engine Oil Temp voltage. 
Connect a jumper wire between the (G24) Engine Oil Temp Signal cir
cuit and the (K900) Sensor ground circuit in the Engine Oil Temp Sen
sor harness connector. 

NOTE: The sensor voltage should be approximately 0.0 volts (plus 
or minus .1 volt) with the jumper wire in place. 

Does the scan tool display the voltage as described above? 

Yes » Verify that there is good pin to terminal contact in the EOT 
Sensor and Control Module connectors. Replace the Engine 
Oil Temperature Sensor if no problems were found with the 
connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

NOTE: Remove the jumper wire before continuing. 
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3. ENGINE OIL TEMP SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C2 and C3 PCM harness connectors. 
Ignition on, engine not running. 
Measure the voltage on the (G24) Engine Oil Temp Signal circuit in the 
Engine Oil Temp Sensor harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (G24) Engine Oil Temp 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 

4. ENGINE OIL TEMP SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (G24) Engine Oil Temp Signal circuit from 
the Engine Oil Temp Sensor harness connector to the appropriate ter-
minal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes » Go To 5 

No » Repair the open in the (G24) Engine Oil Temp Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

5. (K900) SENSOR GROUND CIRCUIT OPEN 

Measure the resistance of the (K900) Sensor ground circuit from the 
Engine Oil Temp Sensor harness connector to the appropriate terminal 
of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes » Go To 6 

No » Repair the open in the (K900) Sensor ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 
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6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Engine Oil Temper
ature Sensor and the Powertrain Control Module (PCM). 
Look for any chafed, pierced. pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verity that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE STANDARD PROCEDURE.) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the engine running and battery voltage greater than 1 0 volts. ASD is energized. Engine speed less than 
3000 rpm . 

• Set Condition: 
The PCM monitors the continuity of the injector circuits as well as the voltage spike created by the collapse of 
the magnetic field in the injector coil. Any condition that reduces the maximum current flow or the magnitude 
of the voltage spike can cause this DTC to set. 

Possible Causes 

(K342) ASD CONTROL OUTPUT CIRCUIT 

(K11) INJECTOR CONTROL NO.1 CIRCUIT OPEN 

(K11) INJECTOR CONTROL NO.1 CIRCUIT SHORTED TO GROUND 

FUEL INJECTOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, select View DTCs. Record DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
NOTE: Review Freeze Frame information. Operate the vehicle under conditions similar to which the DTC 
was set. 
With a scan tool, select View DTCs. 

Is the status Active for this DTC? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. FUEL INJECTOR 1 CIRCUIT RESISTANCE 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Disconnect the C10 TIPM harness connector. 

NOTE: The resistance of the circuit will vary according to the tem
perature of the injector coil. Use the table below to determine the 
resistance range of the injector. 
CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals, resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the Fuel Injector 1 circuit from the appropri
ate terminal of special tool #8815 and the C10 TIPM harness connector. 
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Fuel Injector Coil Resistance Based on Engine Temperature 

Temperature Resistance 

-200 C (_4 0 F) 10 ohms (+/- .6 of an ohm) 

20° C (68 0 F) 12 ohms (+/- .6 of an ohm) 

600 C (1400 F) 14 ohms (+/- .6 of an ohm) 

1000 C (212 0 F) 16 ohms (+/- .6 of an ohm) 

Is the resistance of the injector within the specified range? 

Ves »Go To 7 

No »Go To 3 

3. FUEL INJECTOR 1 WIRING AND CONNECTOR INSPECTION 

Turn the ignition off. 
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Verify that the Fuel Injector 1 is properly connected to the injector. Disconnect the Fuel Injector 1 connector and 
Inspect the terminals for any condition that would result in a poor connection. 
Using the wiring diagram/schematic as a guide, inspect the Fuel Injector 1 wiring and connector. 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Verify that there is good pin to terminal contact in the Injector and Powertrain Control Module connectors. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 
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4. (K342) ASD CONTROL OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition on. 
With the scan tool, actuate the Auto Shutdown (ASD) Control State. 
Using a 12 volt test light connected to ground, check the (K342) ASD 
Control Output circuit in the Fuel Injector 1 harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes »Go To 5 

No »Repair the excessive resistance or short to ground in the 
(K342) ASD Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. (K11) INJECTOR 1 CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals, resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance of the (K11) Injector 1 Control circuit between 
the Fuel Injector 1 harness connector and the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the excessive resistance in the (K11) Injector 1 Con-
trol circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 1 and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 
Verify that there is good pin to terminal contact in the Injector and Powertrain Control Module connectors. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the Fuel Injector 1 in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. (K11) INJECTOR 1 CONTROL CIRCUIT SHORTED TO GROUND": 

Turn the ignition off. 

Measure the resistance between ground and the (K11) Injector 1 Con
trol circuit in the Fuel Injector 1 harness connector. 

Is the resistance above 100 ohms? 

Ves »Go To 8 

No »Repair the (K11) Injector 1 Control circuit for a short to 
ground. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

8. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 1 and 
the Powertrain Contr~1 Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Injector and Control Module connectors. 

Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
With battery voltage greater than 10 volts. ASD is energized. Engine speed less than 3000 rpm . 

• Set Condition: 
The PCM monitors the continuity of the injector circuits as well as the voltage spike created by the collapse of 
the magnetic field in the injector coil. Any condition that reduces the maximum current flow or the magnitude 
of the voltage spike can cause this DTC to set. 

Possible Causes 

(K342) ASD CONTROL OUTPUT CIRCUIT 

(K12) INJECTOR CONTROL NO.2 CIRCUIT OPEN 

(K12) INJECTOR CONTROL NO.2 CIRCUIT SHORTED TO GROUND 

FUEL INJECTOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Turn the ignition on. 
With the scan tool, select View OTCs. Record DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death., 

NOTE: Review Freeze Frame information. Operate the vehicle under conditions similar to which the DTC 
was set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 .. ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. FUEL INJECTOR 2 CIRCUIT RESISTANCE 

Turn the ignition off. 

Disconnect the C2 PCM harness connector. 
Disconnect the C10 TIPM harness connector. 

NOTE: The resistance of the circuit will vary according to the tem
perature of the injector coil. Use the table below to determine the 
resistance range of the injector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the Fuel Injector 2 circuit from the appropri
ate terminal of special tool #8815 and the C10 TIPM harness connector. 
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Fuel Injector Coil Resistance Based on Engine Temperature 

Temperature Resistance 

-20 0 C (_4 0 F) 10 ohms (+/- .6 of an ohm) 

200 C (68 0 F) 12 ohms (+/- .6 of an ohm) 

60 0 C (140° F) 14 ohms (+/- .6 of an ohm) 

1000 C (2120 F) 16 ohms (+/- .6 of an ohm) 

Is the resistance of the injector within the specified range? 

Yes »Go To 7 

No »Go To 3 

3. FUEL INJECTOR 2 WIRING AND CONNECTOR INSPECTION 

Turn the ignition off. 
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Verify that the Fuel Injector 2 is properly connected to the injector. Disconnect the Fuel Injector 2 connector and 
Inspect the terminals for any condition that would result in a poor connection. 
Using the wiring diagram/schematic as a guide, inspect the Fuel Injector 2 wiring and connector. 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. 
Verify that there is good pin to terminal contact in the Injector and Powertrain Control Module connectors. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 
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4. (K342) ASD CONTROL OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition on. 
With the scan tool, actuate the Auto Shutdown (ASD) Control State. 
Using a 12-volt test light connected to ground, check the (K342) ASD 
Control Output circuit in the Fuel Injector 2 harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes. »Go To 5 

No. »Repair the excessive resistance or short to ground in the 
(K342) ASD Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. (K12) INJECTOR CONTROL NO.2 CIRCUIT OPEN 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance of the (K12) Injector Control No.2 circuit from 
the Fuel Injector harness connector to the appropriate terminal of spe
cial tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the open in the (K12) Injector Control No.2 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 2 and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 
Verify that there is good pin to terminal contact in the Injector and Powertrain Control Module connectors. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the Fuel Injector 2 in accordance with the Service Information. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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7. (K12) INJECTOR CONTROL NO.2 CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Measure the resistance between ground and the (K12) Injector Control 
No.2 circuit in the Injector harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K12) Injector Contro.! No.2 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

8. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 2 and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Injector and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0203-FUEL INJECTOR 3 CIRCUIT 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With battery voltage greater than 10 volts. ASD is energized. Engine speed less than 3000 rpm . 

• Set Condition: 
The PCM monitors the continuity of the injector circuits as well as the voltage spike created by the collapse of 
the magnetic field in the injector coit. 'Ar)y.:condition that reduces the maximum current flow or the magnitude 
of the voltage spike can cause this DTC to set. 

Possible Causes 

(K342) ASD CONTROL OUTPUT CIRCUIT 

(K13) INJECTOR CONTROL NO.3 CIRCUIT OPEN 

(K13) INJECTOR CONTROL NO.3 CIRCUIT SHORTED TO GROUND 

FUEL INJECTOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Turn the ignition on. 
With the scan tool, select View DTCs. Record DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
NOTE: Review Freeze Frame information. Operate, the vehicle under conditions similar to which the DTC 
was set. 
With a scan tool, select View DTCs. 

Is the DTC Active' at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. FUEL INJECTOR 3 CIRCUIT RESISTANCE 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Disconnect the C 1 0 TI PM harness connector. 

NOTE: The resistance of the circuit will vary according to the tem
perature of the injector coil. Use the table below to determine the 
resistance range of the injector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the Fuel Injector 3 circuit from the appropri
ate terminal of special tool #8815 and the C10 TIPM harness connector. 
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Fuel Injector Coil Resistance Based on Engine Temperature 

Temperature Resistance 

-200 C (_40 F) 10 ohms (+/- .6 of an ohm) 

20° C (680 F) 12 ohms (+/- .6 of an ohm) 

60° C (1400 F) 14 ohms (+/- .6 of an ohm) 

1000 C (212° F) 16 ohms (+/- .6 of an ohm) 

Is the resistance of the injector within the specified range? 

Yes »Go To 7 

No »Go To 3 

3. FUEL INJECTOR 3 WIRING AND CONNECTOR INSPECTION 

Turn the ignition off. 
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Verify that the Fuel Injector 3 is properly connected to the injector. Disconnect the Fuel rnjector 3 connector and 
Inspect the terminals for any condition that would result in a poor connection. 
Using the wiring diagram/schematic as a guide, inspect the Fuel Injector 3 wiring and connector. 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Verify that there is good pin to terminal contact in the Injector and Powertrain Control Module connectors. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 
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4. (K342) ASD CONTROL OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition on. 
With the scan tool, actuate the Auto Shutdown (ASD) Control State. 
Using a 12-volt test light connected to ground, check the (K342) ASD 
Control Output circuit in the Fuel Injector 3 harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes. »Go To 5 

No. »Repair the excessive resistance or short to ground in the 
(K342) ASD Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. (K13) INJECTOR CONTROL NO.3 CIRCUIT OPEN 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance of the (K13) Injector Control NO.3 circuit from 
the Fuel Injector harness connector to the appropriate terminal of spe
cial tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the open in the (K13) Injector Control No.3 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. FUEL INJECTOR 3 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 3 and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 
Verify that there is good pin to terminal contact in the Injector and Powertrain Control Module connectors. 

Were any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 ~ ENGINE - STANDARD PROCEDURE.) 

No »Replace the Fuel Injector 3 in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 



DR ------------ ENGINE· ELECTRICAL DIAGNOSTICS • GAS 9 .. 259 

7. (K13) INJECTOR CONTROL NO.3 CIRCUIT SHORTED TO GROUND 

Tum the ignition off. 
Measure the resistance between ground and the (K13) Injector Control 
No.3 circuit in the Injector harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K13) Injector Control No.3 
circuit. 
Pertorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

8. POWERTRAIN CONTROL MODULE (PCM) 
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INJECTOR

FUl!!L-NO. S 
8132d698 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 3 and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Injector and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 • ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE· STANDARD PROCEDURE.) 
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P0204-FUEL INJECTOR 4 CIRCUIT 
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For a complete wiring diagram Refer to Section 8W. 
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• When Mon itored: 
With battery voltage greater than 10 volts. ASD is energized. Engine speed less than 4000 rpm . 

• Set Condition: 
The PCM monitors the continuity of the injector circuits as well as the voltage spike created by the collapse of 
the magnetic field in the injector coil. Any condition that reduces the maximum current flow or the magnitude 
of the voltage spike can cause this DTC to set. 

Possible Causes 

(K342) ASD CONTROL OUTPUT CIRCUIT 

(K14) INJECTOR CONTROL NO.4 CIRCUIT OPEN 

(K14) INJECTOR CONTROL NO.4 CIRCUIT SHORTED TO GROUND 

FUEL INJECTOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Turn the ignition on. 
With the scan tool, select View DTes. Record DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Review Freeze Frame information. Operate the vehicle under conditions similar to which the DTC 
was set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. FUEL INJECTOR 4 CIRCUIT RESISTANCE 

Turn the ignition off. 

Disconnect the C2 PCM harness connector. 
Disconnect the C10 TIPM harness connector. 

NOTE: The resistance of the circuit will vary according to the tem .. 
perature of the injector coil. Use the table below to determine the 
resistance range of the injector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the Fuel Injector 4 circuit from the appropri
ate terminal of special tool #8815 and the C10 TIPM harness connector. 
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Fuel Injector Coil Resistance Based on Engine Temperature 

Temperature Resistance 

-200 C (_40 F) 10 ohms (+/- .6 of an ohm) 

20° C (680 F) 12 ohms (+/- .6 of an ohm) 

60° C (1400 F) 14 ohms (+/- .6 of an ohm) 

1 000 C (212° F) 16 ohms (+/- .6 of an ohm) 

Is the resistance of the injector within the specified range? 

Yes »Go To 7 

No »Go To 3 

3. FUEL INJECTOR 4 WIRING AND CONNECTOR INSPECTION 

Turn the ignition off. 
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Verify that the Fuel Injector 4 is properly connected to the injector. Disconnect the Fuel Injector 4 connector and 
Inspect the terminals for any condition that would result in a poor connection. 
Using the wiring diagram/schematic as a guide, inspect the Fuel Injector 4 wiring and connector. 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Verify that there is good pin to terminal contact in the Injector and Powertrain Control Module connectors. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 
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4. (K342) ASD CONTROL OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition on. 
With the scan tool, actuate the Auto Shutdown (ASD) Control State. 
Using a 12-volt test light connected to ground, check the (K342) ASD 
Control Output circuit in the Fuel Injector 4 harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes. »Go To 5 

No. » Repair the excessive resistance or short to ground in the 
(K342) ASD Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. (K14) INJECTOR CONTROL NO.4 CIRCUIT OPEN 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance of the (K14) Injector Control No.4 circuit from 
the Fuel Injector harness connector to the appropriate terminal of spe
cial tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the open in the (K14) Injector Control No.4 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 4 and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Verify that there is good pin to terminal contact in the Injector and Powertrain Control Module connectors. 

Were any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the Fuel Injector 4 in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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7. (K14) INJECTOR CONTROL NO.4 CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Measure the resistance between ground and the (K14) Injector Control 
No.4 circuit in the Injector harness connector. 

Is the resistance below 100 ohms? 

Ves »Repair the short to ground in the (K14) Injector Control No.4 
circuit. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

8. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 4 and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Injector and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE· STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0205-FUEL INJECTOR 5 CIRCUIT 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With battery voltage greater than 10 volts. ASD is energized. Engine speed less than 3000 rpm . 

• Set Condition: 
The PCM monitors the continuity of the injector circuits as well as the voltage spike created by the collapse of 
the magnetic field in the injector coil. Any condition that reduces the maximum current flow or the magnitude 
of the voltage spike can cause this DTC to set. 

Possible Causes 

(K342) ASD CONTROL OUTPUT CIRCUIT 

(K38) INJECTOR CONTROL NO.5 CIRCUIT OPEN 

(K38) INJECTOR CONTROL NO.5 CIRCUIT SHORTED TO GROUND 

FUEL INJECTOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Turn the ignition on. 
With the scan tool, select View DTCs. Record DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or tan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
NOTE: Review Freeze Frame information. Operate the vehicle under conditions similar to which the DTC 
was set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 



DR ------------ ENGINE - ELECTRICAL DIAGNOSTICS - GAS 

2. FUEL INJECTOR 5 CIRCUIT RESISTANCE 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Disconnect the C10 TIPM harness connector. 

NOTE: The resistance of the circuit will vary according to the tem
perature of the injector coil. Use the table below to determine the 
resistance range of the injector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the Fuel Injector 5 circuit from the appropri
ate terminal of special tool #8815 and the C10 TIPM harness-connector. 
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Fuel Injector Coil Resistance Based on Engine Temperature 

Temperature Resistance 

-200 C (_40 F) 10 ohms (+/- .6 of an ohm) 

200 C (680 F) 12 ohms (+/- .6 of an ohm) 

60° C (140° F) 14 ohms (+/- .6 of an ohm) 

1000 C (212° F) 16 ohms (+/- .6 of an ohm) 

Is the resistance of the injector within the specified range? 

Yes »Go To 7 

No »Go To 3 

3. FUEL INJECTOR 5 WIRING AND CONNECTOR ' INSPECTION 

Turn the ignition off. 
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Verity that the Fuel Injector 5 is properly connected t'o the injector. Disconnect the Fuel Injector 5 connector and 
Inspect the terminals for any condition that would result in a poor connection. 
Using the wiring diagram/schematic as a guide, inspect the Fuel Injector 5 wiring and connector. 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Verity that there is good pin to terminal contact in the Injector and Powertrain Control Module connectors. 

Were any problems found? 

Yes »Repair as necessary. 
Peiiorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE .. STANDARD PROCEDURE.) 

No »Go To 4 
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4. (K342) ASD CONTROL OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition on. 
With the scan tool, actuate the Auto Shutdown (ASD) Control State. 
Using a 12-volt test light connected to ground, check the (K342) ASD 
Control Output circuit in the Fuel Injector 5 harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes. »Go To 5 

No. »Repair the excessive resistance or short to ground in the 
(K342) ASD Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. (K38) INJECTOR CONTROL NO.5 CIRCUIT OPEN 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance of the (K38) Injector Control No.5 circuit from 
the Fuel Injector harness connector to the appropriate terminal of spe
cial tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the open in the (K38) Injector Control NO.5 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. FUEL INJECTOR 5 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 5 and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 
Verify that there is good pin to terminal contact in the Injector and Powertrain Control Module connectors. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the Fuel Injector 5 in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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7. (K38) INJECTOR CONTROL NO.5 CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Measure the resistance between ground and the (K38) Injector Control 
NO.5 circuit in the Injector harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K38) Injector Control No.5 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

8. POWERTRAIN CONTROL MODULE (PCM) 

2 

INJECTOR

FUEL-MO.5 
8132e113 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 5 and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
injector and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0206-FUEL INJECTOR 6 CIRCUIT 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With battery voltage greater than 10 volts. ASD is energized. Engine speed less than 3000 rpm . 

• Set Condition: 
The PCM monitors the continuity of the injector circuits as well as the voltage spike created by the collapse of 
the magnetic field in the injector coil. Any condition that reduces the maximum current flow or the magnitude 
of the voltage spike can cause this DTC to set. 

Possible Causes 

(K342) ASD CONTROL OUTPUT CI RCUIT 

(K6B) INJECTOR CONTROL NO.6 CIRCUIT OPEN 

(K6B) INJECTOR CONTROL NO.6 CIRCUIT SHORTED TO GROUND 

FUEL INJECTOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Turn the ignition on. 
With the scan tool, select View DTCs. Record DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Review Freeze Frame information. Operate the vehicle under conditions similar to which the DTC 
was set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 .. ENGINE .. DIAGNOSIS 
AND TESTING.) 
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2. FUEL INJECTOR 6 CIRCUIT RESISTANCE 

Turn the ignition off. 

Disconnect the C2 PCM harness connector. 
Disconnect the C10 TIPM harness connector. 

NOTE: The resistance of the circuit will vary according to the tem
perature of the injector coil. Use the table below to determine the 
resistance range of the injector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the Fuel Injector 6 circuit from the appropri
ate terminal of special tool #8815 and the C10 TIPM harness connector. 
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Temperature Resistance' 

-200 C (_40 F) 10 ohms (+/- .6 of an ohm) 

200 C (680 F) 12 ohms (+/- .6 of an ohm) 

600 C (1400 F) 14 ohms (+/- .6 of an ohm) 

1000 C (2120 F) 16 ohms (+/- .6 of an ohm) 

Is the resistance of the injector within the specified range? 

Ves »Go To 7 

No »Go To 3 

3. FUEL INJECTOR 6 WIRING AND CONNECTOR INSPECTION 

Turn the ignition off. 
Verify that the Fuel Injector 6 is properly connected to the injector. Disconnect the Fuel Injector 6 connector and 
Inspect the terminals for any condition that would result in a poor connection. 
Using the wiring diagram/schematic as a guide, inspect the Fuel Injector 6 wiring and connector. 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Verify that there is good pin to terminal contact in the Injector and Powertrain Control Module connectors. 

Were any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 
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4. (K342) ASD CONTROL OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition on. 
With the scan tool, actuate the Auto Shutdown (ASD) Control State. 
Using a 12-volt test light connected to ground, check the (K342) ASD 
Control Output circuit in the Fuel Injector 6 harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes. »Go To 5 

No. »Repair the excessive resistance or short to ground in the 
(K342) ASD Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. (KS8) INJECTOR CONTROL NO.6 CIRCUIT OPEN 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8816 
to perform diagnosis. 
Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance of the (K58) Injector Control NO.6 circuit from 
the Fuel Injector harness connector to the appropriate terminal of spe
cial tool #8815. 

Is the resistance below 6.0 ohms? 

Yes »Go To 6 

No »Repair the open in the (K58) Injector Control NO.6 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. FUEL INJECTOR 6 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 6 and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 
Verify that there is good pin to terminal contact in the Injector and Powertrain Control Module connectors. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the Fuel Injector 6 in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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7. (KS8) INJECTOR CONTROL NO.6 CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Measure the resistance between ground and the (K58) Injector Control 
NO.6 circuit in the Injector harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K58) Injector Control NO.6 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 ~ ENGINE ~ STANDARD PROCEDURE.) 

No »Go To 8 

8. POWERTRAIN CONTROL MODULE (PCM) 

2 

INJECTOR. 

FUEL-NO. B 

-&JID 
'r~ :~~ 

8132f51c 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 6 and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Injector and Control Module connectors. 

Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 ~ ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0207-FUEL INJECTOR 7 CIRCUIT 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With battery voltage greater than 10 volts. ASD is energized. Engine speed less than 3000 rpm . 

• Set Condition: 
The PCM monitors the continuity of the injector circuits as well as the voltage spike created by the collapse of 
the magnetic field in the injector cOIL Any condition that reduces the maximum current flow or the magnitude 
of the voltage spike can cause this DTC to set. 

Possible Causes 

(K342) ASO OUTPUT CIRCUIT 

(K27) INJECTOR CONTROL NO.7 CIRCUIT OPEN 

(K27) INJECTOR CONTROL NO.7 CIRCUIT SHORTED TO GROUND 

FUEL INJECTOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTe 

Turn the ignition on. 
With the scan tool, select View DTCs. Record DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal inj~ry or death. 

NOTE: Review Freeze Frame information. Operate the vehicle under conditions similar to which the DTe 
was set. 
With a scan tool, select View DTCs. 

Is the DTe Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. FUEL INJECTOR 7 CIRCUIT RESISTANCE 

Turn the ignition off. 
Disconnect the C1 PCM harness connector. 
Disconnect the C 10 TI PM harness connector. 

NOTE: The resistance of the circuit will vary according to the tem
perature of the injector coil. Use the table below to determine the 
resistance range of the injector. 
CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the Fuel Injector 7 circuit from the appropri~ 
ate terminal of special tool #8815 and the C10 TIPM harness connector. 
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Fuel Injector Coil Resistance Based on Engine Temperature 

Temperature Resistance 

-200 C (_40 F) 10 ohms (+/- .6 of an ohm) 

200 C (680 F) 12 ohms (+/- .6 of an ohm) 

600 C (1400 F) 14 ohms (+/- .6 of an ohm) 

1000 C (212° F) 16 ohms (+/- .6 of an ohm) 

Is the resistance of the injector within the specified range? 

Yes »Go To 7 

No »Go To 3 

3. FUEL INJECTOR 7 WIRING AND CONNECTOR INSPECTION 

Turn the ignition off. 
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Verify that the Fuel Injector 7 is properly connected to the injector. Disconnect the Fuel Injector 7 connector and 
Inspect the terminals for any condition that would result in a poor connection. 
Using the wiring diagram/schematic as a guide, inspect the Fuel Injector 7 wiring and connector. 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Verify that there is good pin to terminal contact in the Injector and Powertrain Control Module connectors. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 
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4. (K342) ASD CONTROL OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition on. 
With the scan tool, actuate the Auto Shutdown (ASD) Control State. 
Using a 12-volt test light connected to ground, check the (K342) ASD 
Control Output circuit in the Fuel Injector 7 harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes. »Go To 5 

No. »Repair the excessive resistance or short to ground in the 
(K342) ASD Control Output circuit. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. (K26) INJECTOR CONTROL NO.7 CIRCUIT OPEN 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8817 
to perform diagnosis. 
Turn the ignition off. 
Disconnect the C1 PCM harness connector. 
Measure the resistance of the (K26) Injector Control No.7 circuit from 
the Fuel Injector harness connector to the appropriate terminal of spe
cial tool #8815. 

Is the resistance below 7.0 ohms? 

Yes »Go To 6 

No »Repair the open in the (K26) Injector Control No.7 circuit. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 ENGINE - STANDARD PROCEDURE.) 

6. FUEL INJECTOR 7 

INJI!CTOR. 

fUEl.· 

NO.7 

(NGel 

2 

INJECTOR-
FUlL. 
NO.1 

(HGC) a 1458820 

:30~ 

5 

00..1000 8 

9 0000000 15 

16 00000000 23 

24 
0000000 

3() 
00000000 

31 38 

PCMPINOUT 

BOXaat5 

81458883 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel (njector 7 and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced. pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminafs. 
Refer to any Technical Service Bulletins that may apply. 
Verify that there is good pin to terminal contact in the Injector and Powertrain Control Module connectors. 

Were any problems found? 

Yes »Repair as necessary. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the Fuel Injector 7 in accordance with the Service Information. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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7. (K26) INJECTOR CONTROL NO.7 CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Measure the resistance between ground and the (K26) Injector Control 
NO.7 circuit in the Injector harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K26) Injector Control NO.7 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE STANDARD PROCEDURE.) 

No »Go To 8 

8. POWERTRAIN CONTROL MODULE (PCM) 

INJifiCTOR· 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 7 and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Injector and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0208-FUEL INJECTOR 8 CIRCUIT 

16 

22 

r - - - - - - - - - - - - - - - - I MODULE· 
1- - - - - - - - - ELECTRONICS TOTALLY 

I I 1 I INTEGRATED 
I ASD I I POWER 

,ASD CONTROL 
I L CONTROL OUTPUT I I 
I --r-----r--____ ~ ____ - ______ 1 

l1i C2 
li

C10 

K51 K342 
20 16 

BRmT BRIWT 

I .---. ---. S137 .------. StU 

K342 
16 

BRIWT 

K342 
16 

BRIWT 

1 C3 19 C3 28 C3 

I 
K342 

16 
BRIWT 

4 T cnG 

K342 
16 

BRIWT 

I 

K342 
16 

BRNlT 

2 

!'I:lINoiECTOR. L...LJ FUEL·1II0. 8 

IT 

- - - - - - - - - - - - - - - - - - - - - - - - - 1110DULE. I ASD ASD ASD INJECTOR POWEATAAlIII 

I CONTROL CONTROL CONTROL CONTROL I COIl1TROL 
OUTPUT OUTPUT NO.8 I 

I I 
1_------------------------

MODULE· 
TOTALLY 

IIIITEGRATED 
POWEA CtO 

10 

38 

17 

IIODULE· 
POWERTRll1II 
CONTROL Ct 

(IIGC) 

13 

IIODULE· 
TOTALLY 

INTEGRATED 
POWER C2 

10 

38 

MODULE· 
POWERTRAlIl 
CONTROL C3 

(IIIGC) 

I .... £CTOR· 
FUEL·NO •• 

(IIGC) 

For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: , 
With battery voltage greater than 10 volts. ASD is energized. Engine speed less than 3000 rpm . 

• Set Condition: 
The PCM monitors the continuity of the injector circuits as well as the voltafjle spike created by the collapse of 
the magnetic field in the injector coil. Any condition that reduces the maximum current flow or the magnitude 
of the voltage spike can cause this DTC to set. 

Possible Causes 

(K342) ASD CONTROL OUTPUT CIRCUIT 

(K28) INJECTOR CONTROL NO.8 CIRCUIT OPEN 

(K28) INJECTOR CONTROL NO.8 CIRCUIT SHORTED TO GROUND 

FUEL INJECTOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Turn the ignition on. 
With the scan tool. select View DTCs. Record DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Review Freeze Frame information. Operate the vehicle under conditions similar to which the ,DTC 
was set. 
With a scan tool, select View DTes. 

Is the DTC Active ,at this time? 

Yes »Go To 2 

No >'> Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. FUEL INJECTOR 8 CIRCUIT RESISTANCE 

Turn the ignition off. 
Disconnect the C 1 PCM harness ~onnector. 
Disconnect the C10 TIPM harness connector. 

NOTE: The resistance of the circuit will vary according to the tem
perature of the injector coil. Use the table below to determine the 
resistance range of the injector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the Fuel Injector 8 circuit from the appropri
ate terminal of special tool #8815 and the C10 TIPM harness connector. 
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Fuel Injector Coil Resistance Based on Engine Temperature 

Temperature Resistance 

-200 C (_40 F) 10 ohms (+/- .6 of an ohm) 

20° C (680 F) 12 ohms (+/- .6 of an ohm) 

60° C (140° F) 14 ohms (+/- .6 of an ohm) 

100° C (212° F) 16 ohms (+/- .6 of an ohm) 

Is the resistance of the injector within the specified range? 

Ves »Go To 7 

No »Go To 3 

3. FUEL INJECTOR 8 WIRING AND CONNECTOR INSPECTION 

Turn the ignition off. 
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Verify that the Fuel Injector 8 is properly connected to the injector. Disconnect the Fuel Injector 8 connector and 
Inspect the terminals for any condition that would result in a poor connection. 
Using the wiring diagram/schematic as a guide, inspect the Fuel Injector 8 wiring and connector. 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Verify that there is good pin to terminal contact in the Injector and Powertrain Control Module connectors. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 
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4. (K342) ASD CONTROL OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition on. 
With the scan tool, actuate the Auto Shutdown (ASD) Control State. 
Using a 12-volt test light connected to ground. check the (K342) ASD 
Control Output circuit in the Fuel Injector 8 harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light Illuminated and. bright? 

Yes. »Go To 5 

No. »Repair the excessive resistance or short to ground in the 
(K342) ASD Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. (K28) INJECTOR CONTROL NO.8 CIRCUIT OPEN 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8818 
to perform diagnosis. 
Turn the ignition off. 
Disconnect the C1 PCM harness connector. 
Measure the resistance of the (K28) Injector Control NO.8 circuit from 
the Fuel Injector harness connector to the appropriate terminal of spe
cial tool #8815. 

Is the resistance below 8.0 ohms? 

Yes »Go To 6 

No »Repair the open in the (K28) Injector Control No.8 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. FUEL INJECTOR 8 

INJECTOR-
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18 00000000 23 

24 
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BOX8I1S 

81459Q3e .. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 8 and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 
Verify that there is good pin to terminal contact in the Injector and Powertrain Control Module connectors. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the Fuel Injector 8 in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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7. (K28) INJECTOR CONTROL NO.8 CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Measure the resistance between ground and the (K28) Injector Control 
No.8 circuit in the Injector harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K28) Injector Control No.8 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

8. POWERTRAIN CONTROL MODULE (PCM) 

INJECTOR· 

FUEL· 

NO.8 

IGAS) 81458feO 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Injector 8 and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Injector and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as neces~ary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
Ignition on and No MAP Sensor DTCs set. 

• Set Condition: 
The PCM detects that the sensor input voltage does not fall within a valid range based on engine speed and 
load. Two Trip Fault. ETC light will illuminate. P2135 should set with this code also. 

Possible Causes 

EXCESSIVE RESISTANCE IN THE (K22) TP SENSOR CIRCUIT 

EXCESSIVE RESISTANCE IN THE (K122) TP SENSOR NO.2 SIGNAL CIRCUIT 

EXCESSIVE RESISTANCE IN THE (F855) 5-VOLT SUPPLY CIRCUIT 

EXCESSIVE RESISTANCE IN THE (K922) TP SENSOR RETURN CIRCUIT 

(K22) TP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO THE (K122) TP SENSOR NO.2 SIGNAL CIRCUIT 

THROTTLE POSITION SENSORITHROTTLE BODY 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose and repair any Throttle Body circuit, system voltage, or sensor supply voltage DTCs before 
continuing with this test. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With the scan tool select View DTCs. 

NOTE: If the DTC does not reset it may be necessary to test drive the vehicle. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Go To 9 

2. EXCESSIVE RESISTANCE IN THE (K122) TP SENSOR NO.2 SIGNAL CIRCUIT 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller Special Tool #8815 along with 
the #8815-1 to perform the diagnosis. 
USing a voltmeter perform a voltage drop test. 8ackprobe the (K122) TP Sensor No.2 Signal circuit at the Throttle 
Body harness connector and probe the appropriate terminal of the special tool #8815. Make sure the voltmeter 
leads are connected so a positive polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine and allow it to reach normal operating temperature. 
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Monitor the voltmeter. 

Is the voltage below 0.5 of a volt? 

Ves »Go To 3 

No »Repair the excessive resistance in the (K122) TP Sensor No.2 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

3. EXCESSIVE RESISTANCE IN THE (K22) TP SENSOR NO.1 SIGNAL CIRCUIT 

Turn the ignition off. 
Move the voltmeter leads to backprobe the (K22) TP Sensor No.1 Signal circuit at the Throttle Body harness con
nector and to probe the appropriate terminal of the special tool #8815. Make sure the voltmeter leads are connected 
so a positive polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand In direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine and allow it to reach normal operating temperature. 

Monitor the voltmeter. 

Is the voltage below 0.5 of a volt? 

Ves »Go To 4 

No »Repair the excessive resistance in the (K22) TP Sensor No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

4. EXCESSIVE RESISTANCE IN THE (F855) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Move the voltmeter leads to backprobe the (F855) 5-volt Supply circuit at the Throttle Body harness connector and 
to probe the appropriate terminal of the special tool #8815. Make sure the voltmeter leads are connected so a 
positive polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine and allow it to reach normal operating temperature. 
Monitor the voltmeter. 

Is the voltage below 0.5 of a volt? 

Ves »Go To 5 

No »Repair the excessive resistance in the (F855) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

5. EXCESSIVE RESISTANCE IN THE (K922) TP SENSOR RETURN CIRCUIT 

Turn the ignition off. 
Move the voltmeter leads to backprobe the (K922) TP Sensor Return circuit at the Throttle Body harness connector 
and to probe the appropriate terminal of the special tool #8815. Make sure the voltmeter leads are connected so a 
positive polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine and allow it to reach normal operating temperature. 
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Monitor the voltmeter. 

Is the voltage below 0.5 of a volt? 

Yes »Go To 6 

No »Repair the excessive resistance in the (K922) TP "Sensor Return circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

6. (K22) TP SENSOR NO.1 SIGNAL SHORTED TO THE (K122) TP SENSOR NO~2 SIGNAL 

Turn the ignition off. 
Remove special tool #8815 and #8815·1, leaving the C2 PCM harness 
connector disconnected. 
Disconnect the Th rottle Body harness connector. 
Measure the resistance between the (K22) TP Sensor No.1 Signal cir
cuit and the (K122) TP Sensor No.2 Signal circuit at the Throttle. Body 
harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (K122) TP Sensor No.2 Signal 
circuit and the (K22) TP Sensor No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 7 
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7. THROTTLE POSITION SENSOR 

Connect the C2 PCM harness connector. 
Ignition on, engine not running. 
With the scan tool, monitor the TP Sensor No.1 and No.2 voltage. 
Connect a jumper wire between the (K922) TP Sensor Return circuit 
and the (K22) TP Sensor No.1 Signal circuit. 

NOTE: TP Sensor No.1 voltage should change from approximately 
4.7 volts to 0.3 of a volt. 
For TP Sensor No.2, connect a jumper wire between (F855) 5-volt sup~ 
ply circuit and the (K122) TP Sensor No.2 Signal circuit. 

NOTE: TP Sensor No.2 voltage should change from approximately 
o volts to 5.0 volts. 

Is the voltage reading within the listed specification with the 
jumper wire installed? 

Yes »Verify that there is good pin to terminal contact at the Throt-
tle Body and the Powertrain Control Module connectors. 
Replace the Throttle Body Assembly if no problems were 
found in the connectors. Disconnect the Battery when 
replacing the Throttle Body Assembly. After installation is 
complete, use a scan tool and select the ETC RELEARN 
function. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

NOTE: Remove the jumper wire before continuing. 

8. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Throttle Body and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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9.. THROTTLE FOLLOWER TEST 

Ignition on, engine not running. 
With the scan tool, perform the ETC Throttle Follower Test and monitor the TP Sensor No.1 or No.2 voltage. 
Slowly press the throttle pedal down. 
The voltage for TP Sensor No.1 should start at approximately 0.7 of a volt and increase to approximately 4.3 volts. 
The voltage for TP Sensor No.2 should start at approximately 4.3 volts and decrease to approximately 0.7 of a volt. 

Is the voltage within the range of the listed specification for the appropriate Sensor? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING). 

No »Verify that there is good pin to terminal contact at the Throttle Body and the Powertrain Control Module 
connectors. Replace the Throttle Body Assembly if no problems were found in the connectors. Discon
nect the Battery when replacing the Throttle Body Assembly. After installation is complete, use a scan 
tool and select the ETC RELEARN function. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts . 

• Set Condition: 
The PCM detects that the Throttle Body input voltage is below the minimum acceptable value. One Trip Fault. 
Three good trips to turn off the MIL. The ETC light will illuminate. 

Possible Causes 

(F855) 5-VOLT SUPPLY CIRCUIT OPEN 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(K122) TP SENSOR NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

(K122) TP SENSOR NO.2 SIGNAL CIRCUIT SHORTED TO THE (K922) TP SENSOR RETURN CIRCUIT 

EXCESSIVE RESISTANCE IN THE {K122} TP SENSOR NO.2 SIGNAL CIRCUIT 

THROTTLE POSITION SENSORITHROTTLE BODY 

THROTTLE PLATE JAMMED AGAINST THE MAXIMUM STOP 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. DlC IS ACTIVE 

NOTE: Diagnose and repair any Throttle Body circuit, system voltage, or sensor supply voltage OTCs before 
continuing with this test. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With the scan tool select View DTCs. 

NOTE: If the DTC does not reset it may be necessary to test drive the vehicle. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 11 

2. P0122 ALSO SET 

Was the P0122-TP SENSOR NO.1 VOLTAGE LOW DTC set along with the P0222? 

Yes »Go To 3 

No »Go To 4 
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3. (F855) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Disconnect the Throttle Body harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (F855) 5-volt Supply circuit in the Throttle 
Body harness connector. 

Is the voltage between 4.5 to 5.2 volts? 

Yes »Go To 4 

No »Go To 8 

4. THROTTLE POSITION SENSOR 

With the scan tool, monitor the TP Sensor No.2 voltage. 
Connect a jumper wire between the (F855) 5-volt Supply circuit and the 
(K122) TP Sensor No.2 Signal circuit in the Throttle Body harness con
nector. 

Is the voltage between 4.8 and 5.2 volts with the jumper wire 
installed? 

Yes »Verify that there is good pin to terminal contact at the Throt-

No 

tle Body and the Powertrain Control Module connectors. 
Replace the Throttle Body Assembly if no problems were 
found in the connectors. Disconnect the Battery when 
replacing the Throttle Body Assembly. After installation is 
complete. use a scan tool and select the ETC RELEARN 
function. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 5 

NOTE: Remove the jumper wire before continuing. 
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5. EXCESSIVE RESISTANCE IN THE (K122) TP SENSOR NO.2 SIGNAL CIRCUIT 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K122) TP Sensor No.2 Signal circuit 
from the Throttle Body harness connector to the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the excessive resistance in the (K122) TP Sensor 
No.2 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. (K122) TP SENSOR NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K 122) TP Sensor 
No.2 Signal circuit at the Throttle Body harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K122) TP Sensor No.2 
Signal. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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7. (K1 TP SENSOR NO.2 SIGNAL CIRCUIT SHORTED TO (K922) TP SENSOR RETURN CIRCUIT 

Measure the resistance between the (K122) TP Sensor No.2 Signal cir
cuit and the (K922) TP Sensor Return circuit at the Throttle Body har
ness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (K922) TP Sensor Return cir-
cuit and the (K122) TP Sensor No.2 Signal circuit. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 10 

8. (F855) 5-VOLT SUPPLY CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (F855) 5-volt Supply circuit from the 
Throttle Body harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 9 

No »Repair the open in the (F855) S-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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9. (F855) 5 .. VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (F855) 5-volt Supply 
circuit at the Throttle Body harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (F855) 5-volt Supply cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 10 

1 o. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Throttle Body and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

11 . THROTTLE FOLLOWER TEST 

Ignition on, engine not running. 
With the scan tool, perform the ETC Throttle Follower Test. 
Monitor the TP Sensor No.2 voltage while slowly pressing the Throttle pedal down. 

Is there a smooth voltage change from approximately 4.3 volts down to approximately 0.7 of a volt? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

No »Verify that there is good pin to terminal contact at the Throttle Body and the Powertrain Control Module 
connectors. Replace the Throttle Body Assembly if no problems were found in the connectors. Discon
nect the Battery when replacing the Throttle Body Assembly. After installation is complete, use a scan 
tool and select the ETC RELEARN function. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
The PCM detects that the Throttle Body input voltage is above the maximum acceptable value. One Trip Fault. 
ETC light will illuminate. 

Possible Causes 

(K122) TP SENSOR NO.2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K122) TP SENSOR NO.2 SIGNAL CIRCUIT SHORTED TO THE (F855) 5-VOLT SUPPLY CIRCUIT 

(K922) TP SENSOR RETURN CIRCUIT OPEN 

THROTTLE POSITION SENSORrrHROTTLE BODY 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE OTC 

NOTE: Diagnose and repair any Throttle Body circuit, system voltage, or sensor supply voltage DTCs before 
continuing with this test. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With the scan tool select View DTCs. 

NOTE: If the DTC does not reset it may be necessary to test drive the vehicle. 

Is the DTC Active at this time? 

Ves »Go To 2 

No »Go To 7 

2. THROTTLE POSITION SENSOR 

Turn the ignition off. 
Disconnect the Throttle Body Assembly harness connector. 
Ignition on, engine not running. 
With the scan tool monitor the TP Sensor No.2 voltage. 

NOTE: The sensor voltage should be approximately 0.0 volts (plus or minus .1 volt) with the connector dis
connected. 

Does the scan tool display the voltage as described above? 

Ves »Verify that there is good pin to terminal contact at the Throttle Body and the Powertrain Control Module 
connectors. Replace the Throttle Body Assembly if no problems were found in the connectors. Discon· 
nect the Battery when replacing the Throttle Body Assembly. After installation is complete, use a scan 
tool and select the ETC RELEARN function. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE· STANDARD PROCEDURE.) 

No »Go To 3 
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3. (K122) TP SENSOR NO.2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (K122) TP Sensor No.2 Signal circuit at the 
Throttle Body harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K122) TP Sensor No.2 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

THROTTLE 

BODY 

(5.7L) 

4 

THROTTLE 

BODY 

(J.7U.UL) 

4. (K122) TP SENSOR NO.2 SIGNAL CIRCUIT SHORTED TO (F855) 5-VOLT SUPPLY CIRCUIT 

Measure the resistance between the (K122) TP Sensor No.2 Signal cir-
cuit and the (F855) 5-volt Supply circuit at the Throttle Body harness 
connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (K122) TP Sensor No.2 Signal 
circuit and the (F855) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
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BODY 
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THROTTLE 
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8104f094 
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8104f3d2 
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5. (K922) TP SENSOR RETURN CIRCUIT OPEN 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K922) TP Sensor Return circuit from the 
Throttle Body harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the open in the (K922) TP Sensor Return circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. POWERTRAIN CONTROL MODULE (PCM) 
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USing the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Throttle Body and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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7. THROTTLE FOLLOWER TEST 

With the scan tool, perform the ETC Throttle Follower Test. 
Monitor the TP Sensor No.2 voltage while slowly pressing the Throttle pedal down. 

Is there a smooth voltage change from approximately 4.3 volts down to approximately 0.7 of a volt? 

Ves »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

No »Verify that there is good pin to terminal contact at the Throttle Body and the Powertrain Control Module 
connectors. Replace the Throttle Body Assembly if no problems were found in the connectors. Discon
nect the Battery when replacing the Throttle Body Assembly. After installation is complete, use a scan 
tool and select the ETC RELEARN function. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0298-ENGINE OIL TEMPERATURE TOO HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
The engine oil temperature has dropped below a calibrated value. Engine start up . 

• Set Condition: 
The Engine Oil temperature rises faster than a calibrated modeled temperature. When the actual oil temper
ature exceeds the calibrated modeled temperature for 3 minutes the fault is set. 

Possible Causes 

ENGINE OIL 

(G24) ENGINE OIL TEMPERATURE SIGNAL CIRCUIT HIGH RESISTANCE 

(K900) SENSOR GROUND CIRCUIT HIGH RESISTANCE 

ENGINE OIL TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE· 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any CAN - C Communication DTCs before continuing. 
Turn the ignition off. 
If possible. allow the vehicle to sit with the ignition off for more than 60 minutes in an environment where the tem
perature will allow the oil temperature to cool down. 
Start the engine and allow it to reach normal operating conditions. 
With a scan tool, select View DTCs. 

Is the status Active or Pending for this DTC? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. ENGINE OIL 

The following conditions must be checked. 

• OEM recommended oil viscosity is being used. 
• Customer is following the oil change schedule. 
• Check the engine oil for contamination. (i.e., fuel and/or engine coolant) 
• Internal engine condition that may effect oil pressure. 

Were any of the above conditions found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. ENGINE OIL TEMPERATURE SENSOR VOLTAGE 

Turn the ignition off. 
Disconnect the Engine Oil Temperature Sensor harness connector. 
Turn the ignition on. 
With a scan tool, read the Engine Oil. Temperature Sensor voltage. 

NOTE: The sensor voltage should be approxima:ttely 5.0 volts (plus or minus .1 volt) with the connector dis
connected. 

Does the scan tool display the voltage as described above? 

Ves »Go To 4 

No »Go To 5 

4. ENGINE OIL TEMPERATURE SENSOR 
. , ' 

With a scan tool, read the Engine Oil Temperature Sensor voltage. 
Connect a jumper wire between the (G24) EOT Signal circuit and the 
(K900) Sensor Ground circuit in the Engine Oil Temperature Sensor 
harness connector. 

NOTE: The sensor voltage should be approximately 0.0 volts (plus 
or minus .1 volt) with the jumper wire in place. 

Does the scan tool display the voltage as described above? 

Ves »Verify that there is good pin to terminal contact in the Sen-

No 

sor and Powertrain Control Module connectors. Replace the 
Engine Oil Temperature Sensor if no problems .were found 
with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 5 

5. EOT SIGNAL CIRCUIT HIGH RESISTANCE 

Turn the ignition off. 
Connect the Engine Oil Temperature Sensor harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
along with the #8815-1 to perform the diagnosis. 
Using a voltmeter, perform a voltage drop test by backprobing the (G24) 
EOT Signal circuit at the Engine Oil Temperature Sensor harness con
nector and probing the appropriate terminal of the special tool #8815. 
Make sure the voltmeter leads are connected so that positive polarity is 
displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 

2 

2 

fan. Do not wear loose clothing. Failure to follow these instruc- SENSOR.()IL 

tions can result in personal injury or death. TEMPERATURE 

Start the engine. 

Is the voltage below 0.5 volts? 

Ves »Go To 6 

No »Repair the (G24) EOT Signal circuit for high resistance. 
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Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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6. (K900) SENSOR GROUND CIRCUIT HIGH RESISTANCE 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
along with the #8815 .. 1 to perform the diagnosis. 
Using a voltmeter, perform a voltage drop test by backprobing the 
(K900) Sensor Ground circuit at the Engine Oil Temperature Sensor 
harness connector and probing the appropriate terminal of the special 
tool #8815. Make sure the voltmeter leads are connected so that posi
tive polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
Start the engine. 

Is the voltage below 0.5 volts? 

Yes »Go To 7 

No »Repair the (K900) Sensor Ground circuit for high resistance. 
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Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Engine Oil Temp 
Sensor and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST.· (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0300-MULTIPLE CYLINDER MISFIRE 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Any time the engine is running, and the adaptive numerator has been successfully updated . 

• Set Condition: 
The threshold to set the fault is application specific; it is tied to the level of misfire that will cause emissions to 
increase to 1.5 times the standard or in some cases 1 %. It is always a two trip fault above the calibrated RPM. 
It takes 1 fail to set a Pending Fault and two trips to set the MIL Three good trips to turn off the MIL. 

(K342) ASD OUTPUT CIRCUIT 

INJECTOR CONTROL CIRCUIT 

COIL CONTROL CIRCUIT 

IGNITION WIRE 

SPARK PLUG 

IGNITION COIL 

FUEL PUMP INLET STRAINER PLUGGED 

RESTRICTED FUEL SUPPLY LINE 

FUEL PUMP MODULE 

FUEL PRESSURE LEAK DOWN 

FUEL INJECTOR 

ENGINE MECHANICAL 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Diagnose and repair any other active component or circuit DTCs before continuing with this procedure. 

Turn the ignition on. 
With the scan tool, select View DTCs. Copy DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Attempt to operate the vehicle under conditions similar to which the DTC was set. 

NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. VISUAL INSPECTION 

NOTE: Anything that ,affects the speed of the crankshaft can cause a misfire OTC. 

NOTE: When a Misfire is detected for a particular cylinder, the PCM will shut down that cylinder's Injector 
Control circuit. 
- Visually inspect the engine for any of the following conditions. 
- Worn serpentine belt 
- Binding Engine-Driven accessories: AlC Compressor, PIS Pump, Water pump. 
- Misalignment of the Water pump, PIS Pump and AlC Compressor pulleys 
- Corroded PCM power and ground circuits. 
- Improper CKP. CM~ MAP, and TP Sensor mounting 
- Poor connector/terminal to component connection. i.e., CKP sensor, Fuel Injector, Ignition coil, etc. 

- Vacuum leaks 
- Restricted Air Induction system or Exhaust system. 
- Internal engine component failures. 

Were any of the above conditions present? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. (K342) ASD OUTPUT CIRCUIT 

Turn the ignition off. 
Disconnect the Ignition Coil harness connector of the misfiring cylinders. 
Disconnect the Fuel Injector harness connector of the misfiring cylinders. 
Ignition on, engine not running. 
With a scan tool, actuate the ASD. 
Using a 12-volt test light connected to ground, probe the (K342) ASD Output circuit in the Ignition Coil harness 
connector and Fuel Injector harness connector during the actuation. 

NOTE: Make sure the test light is probing the circuit before actuating the Relay or a DTC may set and not 
allow the actuation. 

Does the test light illuminate brightly? 

Yes »Go To 4 

No »Repair the excessive resistance or short to ground in the (K342) ASD Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

4. IGNITION SYSTEM OPERATION 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Turn the ignition off. 
Connect the Ignition Coil harness connectors. 
Remove the Ignition Coils. 
Leave the Fuel Injector harness connector of the cylinder being tested disconnected. 
Install a spark tester on the Ignition Coil. 
While cranking the engine observe the spark coming from the spark tester. 
Perform the same test on the ignition wire side of the Ignition coil. 
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NOTE: A crisp blue spark that is able to jump the gap of the spark tester should be generated at the coil on 
plug and at the end of the ignition wire. 

Is good spark present? 

Yes »Go To 5 

No »Go To 14 

NOTE: Connect the Fuel Injector harness connector before continuing. 

5. SPARK PLUG 

CAUTION: The 4.7L engine uses TWO DIFFERENT types of spark plugs. A total of 16 plugs are used. The 
plugs are mounted in two rows (banks). The upper row (5) is used on the intake valve side of the cylinder 
head. The lower row (6) is used on the exhaust valve side of the cylinder head. The upper row (5) uses 
Bosch Nickel Yttrium plugs #05149050AB. The lower row (6) uses Bosch Iridium plugs #05149888AA. DO 
NOT INTERCHANGE THESE PLUGS. 
Turn the ignition off. 
Remove the Spark Plug(s) in accordance with the Service Information. 
Inspect the Spark Plug(s) for the following conditions. 
~ Cracks 
- Carbon Tracking 
- Foreign Material 
- Gap size out of specifications 
- Loose or broken electrode 

NOTE: Lightly tap the bottom of the spark plug on a solid surface. The electrode in the spark plug should 
not move. 

Were any of the above conditions present? 

Yes »Replace the Spark Plug in accordance with the Service Information. (Refer to 8 - ELECTRICAUIGNI-
TION CONTROUSPARK PLUG - REMOVAL), (Refer to 8 - ELECTRICAUIGNITION CONTROUSPARK 
PLUG - REMOVAL) 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. FUEL PRESSURE CHECK 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Install a fuel pressure gauge to the fuel rail. 
Start the engine and observe the fuel pressure reading. 

NOTE: Fuel pressure specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 

Choose a conclusion that best matches your fuel pressure reading. 

Within Specification 
Go To 7 

Below Specification 
Go To 12 

Above Specification 
Replace the fuel filter/pressure regulator. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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7. FUEL PRESSURE LEAK DOWN 

NOTE: Before continuing visually and physically inspect the fuel delivery system for external teaks or dam
age. Repair/replace as necessary. 
WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death 
Turn the ignition off. 
Install special tool #6539 (5/16") or #6631 (3/8") fuel line adapter. 
Install the fuel pressure gauge. 
Start the engine and allow the fuel system to reach maximum pressure. 
Turn the ignition off. 

NOTE: Fuel specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 
Using special tool #C4390, Hose Clamp Pliers, pinch the rubber fuel line between the fuel pressure gauge and the 
engine. 
Monitor the fuel pressure gauge for a minimum of 5 minutes. 

NOTE: The pressure should not fall below 241 kPa (35 psi) 

Does the pressure fall below the listed specification? 

Yes »Replace the leaking Fuel Injector(s). 
Perform the POWERTRAIN VERIFICATION TEST (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

8. FUEL INJECTOR OPERATION 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

CAUTION: After each Fuel Injector actuation, start the engine to clean the cylinder of fuel. Failure to do so 
could cause engine damage. 
Remove special tool #C4390. 
Start the engine and allow the fuel pressure to reach maximum pressure. 
Ignition on, engine not running. 
Using the scan tool, actuate the Fuel Injector for the cylinder that indicated the misfire. 
Monitor the fuel pressure gauge. 

Does the fuel pressure gauge indicate a drop in fuel pressure? 

Yes »Go To 9 

No »Go To 10 
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NOTE: Turn the ignition off, remove the Fuel Pressure gauge, and connect the fuel lines before continuing. 

9. ENGINE MECHANICAL 

Check for any of the following conditions/mechanical problems. 
ENGINE VACUUM - must be at 'east 13 inches in neutral 
ENGINE VALVE TIMING - must be within specifications 
ENGINE COMPRESSION - must be within specifications 
ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks. 
ENGINE PCV SYSTEM - must flow freely 
TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER - no internal vacuum leaks 
FUEL - must be free of contamination 
CAM LOBES - must not be worn excessively 
CYLINDER LEAKAGE TEST - must be within specifications 
VALVE SPRINGS - cannot be weak or broken 

Are there any engine mechanical problems? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 

1 O. FUEL INJECTOR 

Turn the ignition off. 
Disconnect the Fuel Injector harness connector of the misfiring cylinder. 
Ignition on, engine not running. 

NOTE: When a Misfire is detected for a particular cylinder, the PCM will shut down that cylinder's Injector 
Control circuit. 
Install an Injector Noid light. 
With the scan tool, actuate the Fuel Injector. 

Does the Noid light blinklflicker during the actuation? 

Yes »Verify that there is good pin to terminal contact in the related Injector and the Powertrain Control Module 
connectors. Replace the Fuel Injector. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 11 

11. INJECTOR CONTROL CIRCUIT 

Turn the ignition off. 
Disconnect the Fuel Injector harness connector. 
Disconnect the PCM harness connectors. 

CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller Special Tool #8815 to perform 
diagnosis. 
Check the Injector Control circuit for an open, short to ground, and short to voltage. 

Was a problem found with the Injector Control circuit? 

Yes »Repair the excessive resistance or short in the Injector Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 
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12. FUEL SUPPLY LINE RESTRICTED 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Raise vehicle on hoist, and disconnect the fuel pressure line at the fuel pump module. 
Install special tool #6539 (5/16") #6631 (3/8") fuel line adapter and the fuel pressure gauge between the fuel supply 
line and the fuel pump module. 

Ignition on, engine not running. 
With the scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 

NOTE: Fuel pressure specification is 407 kPa +/M 34 kPa (59 psi +1· 5 psi). 

Is the fuel pressure within specification? 

Yes »Repair or replace fuel supply line as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 13 

13. FUEL PUMP INLET STRAINER 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser· 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal iniury or death. 
Turn the ignition off. 
Remove the Fuel Pump Module and inspect the Fuel Inlet Strainer. 

Is the Fuel Inlet Strainer plugged? 

Ves »Replace the Fuel Pump Inlet Strainer. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Before continuing, check the Fuel Pump Module harness connector terminals for corrosion, damage, or 
terminal push out. Make sure the ground circuit is functional. Repair as necessary. Replace the Fuel 
Pump Module. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

14. IGNITION WIRE 

NOTE: If the vehicle being tested does not have an ignition wire answer YES to this test and continue. 
Turn the ignition off. 

Remove the ignition wire. 

Measure the resistance of the ignition wire. 

Is the resistance below 10K ohms? 

Ves »Go To 15 

No »Replace the Ignition Wire. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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15. IGNITION COIL 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Disconnect the Ignition Coil harness connector. 
Using a 12-volt test light connected to 12-volts, probe the Ignition Coil Control circuit. 
Crank the engine for 5 seconds while observing the test light. 

NOTE: The primary resistance of the 3.7L and 4.7L Ignition coil is 0.6 to 0.9 of an ohm and the resistance 
of a 5.7L Ignition coil is 0.558 to 0.682 of an ohm at 250 C (770 F). 

Does the test light brightly blink/flicker? 

Yes »Verify that there is good pin to terminal contact in the related Coil and the Powertrain Control Module 
connectors. If OK, replace the Ignition Coil in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGtNE - STANDARD PROCEDURE.) 

No »Go To 16 

1 6. COIL CONTROL CIRCUIT 

Turn the ignition off. 
Disconnect the Ignition Coil harness connector. 
Disconnect the PCM harness connectors. 

CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller Special Tool #8815 to perform 
diagnosis. 
Check the Coil Control circuit for an open, short to ground, and short to voltage. 

Was a problem found with the Coil Control circuit? 

Yes »Repair the Coil Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 

17. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Sensor, Coil, 
Injector, and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
related Sensors, Coils, Injectors, and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0301-CYLINDER 1 MISFIRE 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Any time the engine is running, and'the adaptive numerator has been successfully updated. 

• Set Condition: . 
The threshold to set the fault is application specific; it is tied to the level of misfire that will. cause emissions to 
increase to 1.5 times the standard or in some cases 1 °/0. It is always a two trip fault above the calibrated RPM. 
It takes 1 fail to set a Pending Fault and two trips to set the MIL. Three good trips to turn off the MIL. 

(K342) ASD OUTPUT CIRCUIT 

(K11) INJECTOR CONTROL NO.1 CIRCUIT 

(K19) COIL CONTROL NO.1 CIRCUIT 

SPARK PLUG 

IGNITION WIRE 

IGNITION COIL 

FUEL PUMP INLET STRAINER PLUGGED 

RESTRICTED FUEL SUPPLY LINE 

FUEL PUMP MODULE 

FUEL PRESSURE LEAK DOWN 

FUEL INJECTOR 

ENGINE MECHANICAL 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Ref~r to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 " ACTIVE OTC 

Diagnose and repair any other active component or circuit DTCs before continuing with this procedure. 
Turn the ignition on. 
With the scan tool, select View DTCs. Copy DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to folloW these instructions. can result in 
personal injury or death. 

NOTE: Attempt to operate the vehicle under conditions simila'r. to which ttlS DTC was set. 

NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
OTC to set. 
With a scan tool, select View DTCs. 

Is the OTe Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. VISUAL INSPECTION 

NOTE: Anything that affects the speed of the crankshaft can cause a misfire DTC. 

NOTE: When a Misfire is detected for a particular cylinder, the PCM will shut down that cylinder's Injector 
Control circuit. 
- Visually inspect the engine for any of the following conditions. 
- Worn serpentine belt 
- Binding Engine~Driven accessories: AlC Compressor, PIS Pump, Water pump. 
- Misalignment of the Water pump, PIS Pump and AlC Compressor pulleys 
- Corroded PCM power and ground circuits. 
- Improper CKP, CMP, MAP, and TP Sensor mounting 
- Poor connector/terminal to component connection. I.e., CKP sensor, Fuel Injector. Ignition coil, etc. 
- Vacuum leaks 
- Restricted Air Induction system or Exhaust system. 
- Internal engine component failures. 

Were any of the above conditions present? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. (K342) ASD OUTPUT CIRCUIT 

NOTE: Diagnose any ASD related DTC's before continuing. 
Turn the ignition off. 
Disconnect the Ignition Coil No.1 harness connector. 
Disconnect the Fuel Injector No.1 harness connector. 
Ignition on, engine not running. 
Using a 12-volt test light connected to ground, probe the (K342) ASD 
Output circuit in the Ignition Coil harness connector and Fuel Injector 
harness connector before the actuation. 

NOTE: Make sure the test light is probing the circuit before actu
ating the Relay or a DTC may set and not allow the actuation. 
With the scan tool, actuate the ASD. 

Does the test light illuminate brightly? 

Yes »Go To 4 

No »Repair the excessive resistance or short to ground in the 
(K342) ASD Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

.' 
COIL. 

~Nrr~ 8160d989 

-&JID 
2 ~3~ 

:1 
INJECTOR. 

FUEL-HO.1 8132d541 
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4. IGNITION SYSTEM OPERATION 

WARNING: When the engine is operating, do not stand In direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Turn the ignition off. 
Connect the Ignition Coil No.1 harness connector. 
Remove the Ignition Coil. 
Leave the Fuel Injector harness connector of the cylinder being tested disconnected. 
Install a spark tester on the Ignition Coil. 
While cranking the engine observe the spark coming from the spark tester. 
Perform the same test on the ignition wire side of the Ignition coil. 

NOTE: A crisp blue spark that is able to jump the gap of the spark tester should be generated at the coil on 
plug and at the end of the ignition wire. 

Is good spark present? 

Yes »Go To 5 

No »Go To 14 

NOTE: Connect the Fuel Injector harness connector before continuing. 

5. SPARK PLUG 

CAUTION: The 4.7L engine uses TWO DIFFERENT types of spark plugs. A total of 16 plugs are used. The 
plugs are mounted in two rows (banks). The upper row (5) is used on the intake valve side of the cylinder 
head. The lower row (6) is used on the exhaust valve side of the cylinder head. The upper row (5) uses 
Bosch Nickel Yttrium plugs #05149050AB. The lower row (6) uses Bosch Iridium plugs #05149888AA. DO 
NOT INTERCHANGE THESE PLUGS. 
Turn the ignition off. 
Remove the Spark Plug(s) in accordance with the Service Information. 
Inspect the Spark Plug(s) for the following conditions. 
- Cracks 
- Carbon Tracking 
- Foreign Material 
- Gap size out of specifications 
- Loose or broken electrode 

NOTE: Lightly tap the bottom of the spark plug on a solid surface. The electrode in the spark plug should 
not move. 

Were any of the above conditions present? 

Yes »Replace the Spark Plug in accordance with the Service Information. (Refer to B - ELECTRICAUIGNI-
TION CONTROUSPARK PLUG - REMOVAL). (Refer to 8 - ELECTRICAUIGNITION CONTROUSPARK 
PLUG - REMOVAL) 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. FUEL PRESSURE CHECK 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Install a fuel pressure gauge to the fuel rail. 
Start the engine and observe the fuel pressure reading. 

NOTE: Fuel pressure specification is 407 kPa +/. 34 kPa (59 psi +/- 5 psi). 

Choose a conclusion that best matches your fuel pressure reading. 

Within Specification 
Go To 7 

Below Specification 
Go To 12 

Above Specification 
Replace the fuel filter/pressure regulator. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. FUEL PRESSURE LEAK DOWN 

NOTE: Before continuing visually and physically inspect the fuel delivery system for external leaks or dam
age. Repair/replace as necessary. 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death 
Turn the ignition off. 
Install special tool #6539 (5/16") or #6631 (3/8") fuel line adapter. 
Install the fuel pressure gauge. 
Start the engine and allow the fuel system to reach maximum pressure. 
Turn the ignition off. 

NOTE: Fuel specification is 407 kPa +/. 34 kPa (59 psi +/- 5 psi). 
Using special tool #C4390, Hose Clamp Pliers, pinch the rubber fuel line between the fuel pressure gauge and the 
engine. 
Monitor the fuel pressure gauge for a minimum of 5 minutes. 

NOTE: The pressure should not fall below 241 kPa (35 psi). 

Does the pressure fall below the listed specification? 

Yes »Replace the leaking Fuel Injector(s). 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

8. FUEL INJECTOR OPERATION 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

CAUTION: After each Fuel Injector actuation, start the engine to clean the cylinder of fuel. Failure to do so 
eQuid cause engine damage. 
Remove special tool #C4390. 
Start the engine and allow the fuel pressure to reach maximum pressure. 
Ignition on, engine not running. 
Using the scan tool, actuate the No.1 Fuel Injector. 
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Monitor the fuel pressure gauge. 

Does the fuel pressure gauge indicate a drop in fuel pressure? 

Yes »Go To 9 

No »Go To 10 

NOTE: Turn the ignition off, remove the Fuel Pressure gauge, and connect the fuel lines before continuing. 

9. ENGINE MECHANICAL 

Check for any of the following conditions/mechanical problems. 
ENGINE VACUUM - must be at least 13 inches in neutral 
ENGINE VALVE TIMING - must be within specifications 
ENGINE COMPRESSION - must be within specifications 
ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks. 
ENGINE PCV SYSTEM - must flow freely 
TORQUE CONVERTER STALL SPEED - must be within specifications 

POWER BRAKE BOOSTER - no internal vacuum leaks 

FUEL - must be free of contamination 
CAM LOBES - must not be worn excessively 
CYLINDER LEAKAGE TEST - must be within specifications 

VALVE SPRINGS - cannot be weak or broken 

Are there any engine mechanical problems? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 r ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 

1 O. FUEL INJECTOR 

Turn the ignition off. 

bisconnect the No.1 Fuel Injector harness connector. 
Ignition on, engine not running. 

NOTE: When a Misfire is detected for a particular cylinder, the PCM wilt shut down that cylinders Injector 
Control circuit. 
With the scan tool, erase DTCs. 

Install an Injector Noid light. 
With the scan tool, actuate the Fuel Injector. 

Does the Noid light blinklflicker during the actuation? 

Yes »Verify that there is good pin to terminal contact in the Fuel Injector and the Powertrain Control Module 
connectors. If OK, replace the Fuel Injector. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGrNE - STANDARD PROCEDURE.) 

No »Go To 11 
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11. (K11) INJECTOR CONTROL NO.1 CIRCUIT 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Check the (K11) Injector Control No.1 circuit for an open, short to 
ground, and short to voltage. 

Was a problem found with the (K11) Injector Control No.1 cir
cuit? 

Yes »Repair the excessive resistance or short in the (K11) Injec· 
tor Control No.1 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEbURE.) 

No »Go To 17 

1 2. FUEL SUPPLY LINE RESTRICTED 

2 

INJ!CTOR· 
FUEL-NO.1 

-@lID 
~:~ 

14 

8 00 00 0,1~0 
9 00000 0 15 

16 00000000 23 

24 
0000000 

30 
00000000 

31 38 

PCMPINOUT 

BOX 8815 8132d54d 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Raise vehicle on hoist, and disconnect the fuel pressure line at the fuel pump module. 
Install special tool #6539 (5/16") #6631 (3/8 /1 fuel line adapter and the fuel pressure gauge between the fue~ supply 
line and the fuel pump module. 
Ignition on, engine not running. 
With the scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 

NOTE: Fuel pressure specification is 407 kPa +/. 34 kPa (59 psi +/. 5 psi). 

Is the fuel pressure within specification? 

Yes »Repair or replace fuel supply line as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 13 

13. FUEL PUMP INLET STRAINER 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Remove the Fuel Pump Module and inspect the Fuel Inlet Strainer. 

Is the Fuel Inlet Strainer plugged? 

Yes »Replace the Fuel Pump Inlet Strainer. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Before continuing, check the Fuel Pump Module harness connector terminals for corrosion, damage, or 
terminal push out. Make sure the ground circuit is functional. Repair as necessary. Replace the Fuel 
Pump Module. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE· STANDARD PROCEDURE.) 
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14. IGNITION WIRE 

NOTE: If the vehicle being tested does not have an ignition wire answer YES to this test and continue. 
Turn the ignition off. 
Remove the ignition wire. 
Measure the resistance of the ignition wire. 

Is the resistance below 10K ohms? 

Yes »Go To 15 

No »Replace the Ignition Wire. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

15. IGNITION COIL 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
Disconnect the Ignition Coil harness connector. 
Using a 12-volt test light connected to 12-volts, probe the (K19) Coil 
Control No.1 circuit. 
Crank the engine for 5 seconds while observing the test light. 

NOTE: The primary resistance of the 3.7L and 4.7L Ignition coil is 
0.6 to 0.9 of an ohm and the resistance of a 5.7L Ignition coil is 
0.558 to 0.682 of an ohm at 25° C (770 F). 

Does the test light brightly blinklflicker? 

Yes » Verity that there is good pin to terminal contact in the Igni
tion Coil and the Powertrain Control Module connectors. If 
OK, replace the Ignition Coil in accordance with the Service 
Information. 

COL-

IGNITION 816350bb 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No » Go To 16 

16. (K19) COIL CONTROL NO.1 CIRCUIT 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Check the (K19) Coil Control No.1 circuit for an open, short to ground, 
and short to voltage. 

Was a problem found with the (K19) Coil Control No.1 circuit? 

Yes »Repair the (K19) Coil Control No.1 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 
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1 7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Sensor, Coil, 
Injector, and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
related Sensors, Coils, Injectors, and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. _ ' 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 .- ENGINE - STANDARD PROCEDURE.) 
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P0302-CYLINDER 2 MISFIRE 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
Any time the engine is running, and the adaptive numerator has been successfully updated . 

• Set Condition: 
The threshold to set the fault is application specific; it is tied to the level of misfire that will cause emissions to 
increase to 1.5 times the standard or in some cases 1 %. It is always a two trip fault above the calibrated RPM. 
It takes 1 fail to set a Pending Fault and two trips to set the MIL. Three good trips to turn off the MIL. 

(K342) ASD CONTROL OUTPUT CIRCUIT 

(K12) INJECTOR CONTROL NO.2 CIRCUIT 

(K17) COIL CONTROL NO.2 CIRCUIT 

SPARK PLUG 

IGNITION WIRE 

IGNITION COIL 

FUEL PUMP INLET STRAINER PLUGGED 

RESTRICTED FUEL SUPPLY LINE 

FUEL PUMP MODULE 

FUEL PRESSURE LEAK DOWN 

FUEL INJECTOR 

ENGINE MECHANICAL 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Diagnose and repair any other active component or circuit DTCs before continuing with this procedure. 
Turn the ignition on. 
With the scan tool, select View DTCs. Copy DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow ttJese instructions can result in 
personal injury or death. 

NOTE: Attempt to operate the vehicle under conditions similar to which the DTC was set. 
NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
With a scan tool, select View DTes. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. VISUAL INSPECTION 

NOTE: Anything that affects the speed of the crankshaft can cause a misfire DTC. 

NOTE: When a Misfire is detected for a particular cylinder, the PCM will shut down that cylinder's Injector 
Control circuit. 
- Visually inspect the engine for any of the following conditions. 
- Worn serpentine belt 
- Binding Engine-Driven accessories: AlC Compressor, PIS Pump, Water pump. 
- Misalignment of the Water pump, PIS Pump and AlC Compressor pulleys. 
- Corroded PCM power and ground circuits. 
- Improper CKP, CMP, MAP, and TP Sensor mounting. 
- Poor connector/terminal to component connection. i.e., CKP sensor, Fuel Injector, Ignition coil, etc. 
- Vacuum leaks 
- Restricted Air Induction system or Exhaust system. 
- Internal engine component failures. 

Were any of the above conditions present? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. (K342) ASD CONTROL OUTPUT CIRCUIT 

NOTE: Diagnose any ASD related DTCs before continuing. 
Turn the ignition off. 
Disconnect the Ignition Coil No.2 harness connector. 
Disconnect the Fuel Injector No.2 harness connector. 
Ignition on, engine not running. 
Using a 12-volt test light connected to ground, probe the (K342) ASD 
Control Output circuit in the Ignition Coil harness connector and Fuel 
Injector harness connector before the actuation. 

NOTE: Make sure the test light is probing the circuit before actu
ating the Relay or a DTC may set and not allow the actuation. 
With the scan tool, actuate the ASD. 

Does the test light illuminate brightly? 

Yes »Go To 4 

No »Repair the excessive resistance or short to ground in the 
(K342) ASD Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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4. IGNITION SYSTEM OPERATION 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Turn the ignition off. 
Connect the Ignition Coil No.2 harness connector. 
Remove the Ignition Coil. 
Leave the Fuel Injector harness connector of the cylinder being tested disconnected. 
Install a spark tester on the Ignition Coil. 
While cranking the engine observe the spark coming from the spark tester. 
Perform the same test on the ignition wire side of the Ignition coil. 

NOTE: A criSp blue spark that is able to jump the gap of the spark tester should be generated at the coli on 
plug and at the end of the ignition wire. 

Is good spark present? 

Ves »Go To 5 

No »Go To 14 

NOTE: Connect the Fuel Injector harness connector before continuing. 

5. SPARK PLUG 

CAUTION: The 4.7L engine uses TWO DIFFERENT types of spark plugs. A total of 16 plugs are used. The 
plugs are mounted in two rows (banks). The upper row (5) is used on the intake valve side of the cylinder 
head. The lower row (6) is used on the exhaust valve side of the cylinder head. The upper row (5) uses 
Bosch Nickel Yttrium plugs #05149050AB. The lower row (6) uses Bosch Iridium plugs #05149888AA. DO 
NOT INTERCHANGE THESE PLUGS. 
Turn the ignition off. 
Remove the Spark Plug(s) in accordance with the Service Information. 
Inspect the Spark Plug(s) for the following conditions. 
- Cracks 
- Carbon Tracking 
- Foreign Material 
- Gap size out of specifications 
- Loose or broken electrode 

NOTE: Lightly tap the bottom of the spark plug on a solid surface. The electrode in the spark plug should 
not move. 

Were any of the above conditions present? 

Yes »Replace the Spark Plug in accordance with the Service Information. (Refer to 8 - ELECTRICAUIGNI-
TION CONTROUSPARK PLUG - REMOVAL). (Refer to 8 - ELECTRICAUIGNITION CONTROUSPARK 
PLUG - REMOVAL) 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. FUEL PRESSURE CHECK 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Install a fuel pressure gauge to the fuel rail. 
Start the engine and observe the fuel pressure reading. 

NOTE: Fuel pressure specification is 407 kPa +/- 34 kPa (59 psi +1- 5 psi). 

Choose a conclusion that best matches your fuel pressure reading. 

Within Specification 
Go To 7 

Below Specification 
Go To 12 

Above Specification 
Replace the fuel filter/pressure regulator. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7.. FUEL PRESSURE LEAK DOWN 

NOTE: Before continuing visually and physically inspect the fuel delivery system for external leaks or dam
age. Repair/replace as necessary. 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Install special tool #6539 (5/16") or #6631 (3/8") fuel line adapter. 
Install the fuel pressure gauge. 
Start the engine and allow the fuel system to reach maximum pressure. 
Turn the ignition off. 

NOTE: Fuel specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 
Using special tool #C4390, Hose Clamp Pliers, pinch the rubber fuel line between the fuel pressure gauge and the 
engine. 
Monitor the fuel pressure gauge for a minimum of 5 minutes. 

NOTE: The pressure should not fall below 241 kPa (35 psi) 

Does the pressure fall below the listed specification? 

Yes »Replace the leaking Fuel Injector(s). 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

8. FUEL INJECTOR OPERATION 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or serM 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

CAUTION: After each Fuel Injector actuation, start the engine to clean the cylinder of fuel. Failure to do so 
could cause engine damage. 
Remove special tool #C4390. 
Start the engine and allow the fuel pressure to reach maximum pressure. 
Ignition on, engine not running. 
Using scan tool, actuate the No.2 Fuel Injector. 
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Monitor the fuel pressure gauge. 

Does the fuel pressure gauge indicate a drop in fuel pressure? 

Yes »Go To 9 

No »Go To 10 

NOTE: Turn the ignition off, remove the Fuel Pressure gauge, and connect the fuel lines before continuing. 

9. ENGINE MECHANICAL 

Check for any of the following conditions/mechanical problems. 
ENGINE VACUUM - must be at least 13 inches in neutral 
ENGINE VALVE TIMING - must be within specifications 
ENGINE COMPRESSION - must be within specifications 
ENGINE EXHAUST SYSTEM must be free of any restrictions or leaks. 
ENGINE PCV SYSTEM - must flow freely 
TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER no internal vacuum leaks 
FUEL - must be free of contamination 
CAM LOBES - must not be worn excessively 
CYLINDER LEAKAGE TEST must be within specifications 
VALVE SPRINGS - cannot be weak or broken 

Are there any engine mechanical problems? 

Yes »Repair as necessary. 
Petiorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 

1 o. FUEL INJECTOR 

Turn the ignition off. 
Disconnect the No.2 Fuel Injector harness connector. 
Ignition on, engine not running. 

NOTE: When a Misfire is detected for a particular cylinder, the PCM will shut down that cylinder's Injector 
Control circuit. 
With the scan tool, erase DTCs. 
Install an Injector Noid light. 
With the scan tool, actuate the Fuel Injector. 

Does the Noid light blink/flicker during the actuation? 

Yes »Verify that there is good pin to terminal contact in the Fuel Injector and the Powertrain Control Module 
connectors. If OK, replace the Fuel Injector. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 11 
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11. (K12) INJECTOR CONTROL NO.2 CIRCUIT 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Check the (K12) Injector Control No.2 circuit for an open, short to 
ground, and short to voltage. 

Was a problem found with the (K12) Injector Control No.2 cir
cuit? 

Yes »Repair the excessive resistance or short in the (K12) Injec-
tor Control No.2 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 

12. FUEL SUPPLY LINE RESTRICTED 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 

Raise vehicle on hoist, and disconnect the fuel pressure line at the fuel pump module. 
Install special tool #6539 (5/16") #6631 (3/8") fuel line adapter and the fuel pressure gauge between the fuel supply 
line and the fuel pump module. 
Ignition on, engine not running. 
With the scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 

NOTE: Fuel pressure specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 

Is the fuel pressure within specification? 

Yes »Repair or replace fuel supply line as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 13 

1 3. FUEL PUMP INLET STRAINER 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Remove the Fuel Pump Module and inspect the Fuel Inlet Strainer. 

Is the Fuel Inlet Strainer plugged? 

Yes »Replace the Fuel Pump Inlet Strainer. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Before continuing, check the Fuel Pump Module harness connector terminals for corrosion, damage, or 
terminal push out. Make sure the ground circuit is functional. Repair as necessary. Replace the Fuel 
Pump Module. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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14. IGNITION WIRE 

NOTE: If the vehicle being tested does not have an ignition wire answer YES to this test and continue. 
Turn the ignition off. 
Remove the ignition wire. 
Measure the resistance of the ignition wire. 

Is the resistance below 10K ohms? 

Yes »Go To 15 

No »Replace the Ignition Wire. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

1 5. IGNITION COIL 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
Disconnect the Ignition Coil harness connector. 
Using a 12-volt test light connected to 12-volts, probe the (K17) Coil 
Control No.2 circuit. 
Crank the engine for 5 seconds while observing the test light. 

NOTE: The primary resistance of the 3.7L and 4.7L Ignition coil is 
0.6 to 0.9 of an ohm and the resistance of a 5.7L Ignition coil is 
0.558 to 0.682 of an ohm at 25° C (770 F). 

Does the test light brightly blink/flicker during the actuation? 

Yes » Verify that there is good pin to terminal contact in the Igni
tion Coil and the Powertrain Control Module connectors. If 
OK, replace the Ignition Coil in accordance with the Service 
Information. 

3 

cot\.· 
IGNITION B16350bb 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No » Go To 16 

16. (K17) COIL CONTROL NO.2 CIRCUIT 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Check the (K17) Coil Control No.2 circuit for an open. short to ground, 
and short to voltage. 

Was a problem found with the (K17) Coil Control No.2 circuit? 

Yes »Repair the (K17) Coil Control No.2 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 (- 3 
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17. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Sensor, Coil, 
Injector, and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
related Sensors, Coils, Injectors, and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0303-CYLINDER 3 MISFIRE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Any time the engine is running, and the adaptive numerator has been successfully updated . 

• Set Condition: 
The threshold to set the fault is application specific; it is tied to the level of misfire that will cause emissions to 
increase to 1.5 times the standard or in some cases 10/0. It is always a two trip fault above the calibrated RPM. 
It takes 1 fail to set a Pending Fault and two trips to set the MIL. Three good trips ~o tum off the MIL. 

(K342) ASD CONTROL OUTPUT CIRCUIT 

(K13) INJECTOR CONTROL NO.3 CIRCUIT 

(K18) COIL CONTROL NO.3 CIRCUIT 

SPARK PLUG 

IGNITION WIRE 

IGNITION COIL 

FUEL PUMP INLET STRAINER PLUGGED 

RESTRICTED FUEL SUPPLY LINE 

FUEL PUMP MODULE 

FUEL PRESSURE LEAK DOWN 

FUEL INJECTOR 

ENGINE MECHANICAL 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Diagnose and repair any other active component or circuit DTCs before continuing with this procedure. 
Turn the ignition on. 
With the scan tool, select View DTCs. Copy DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Attempt to operate the vehicle under conditions similar to which the DTC was set. 
NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. VISUAL INSPECTION 

NOTE: Anything that affects the speed of the crankshaft can cause a misfire DTC. 

NOTE: When a Misfire is detected for a particular cylinder, the PCM will shut down that cylinder's Injector 
Control circuit. 
- Visually inspect the engine for any of the following conditions. 
- Worn serpentine belt 
- Binding Engine-Driven accessories: AlC Compressor, PIS Pump, Water pump. 
- Misalignment of the Water pump, PIS Pump and AlC Compressor pulleys 
- Corroded PCM power and ground circuits. 
- Improper CKP. CMP, MAP, and TP Sensor mounting 
- Poor connector/terminal to component connection. i.e., CKP sensor, Fuel Injector, Ignition coil, etc . 
. Vacuum leaks 
- Restricted Air Induction system or Exhaust system. 
- Internal engine component failures. 

Were any of the above conditions present? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. (K342) ASD CONTROL OUTPUT CIRCUIT 

NOTE: Diagnose any ASD related DTC's before continuing. 
Turn the ignition off. 
Disconnect the NO.3 Ignition Coil harness connector. 
Disconnect the NO.3 Fuel Injector harness connector. 
Ignition on, engine not running. 
Using a 12-volt test light connected to ground, probe the (K342) ASD 
Control Output circuit in the Ignition Coil harness connector and Fuel 
Injector harness connector before the actuation. 

NOTE: Make sure the test light is probing the circuit before actu
ating the Relay or a DTC may set and not allow the actuation. 
With a scan tool, actuate the ASD. 

Does the test light illuminate brightly? 

Yes »Go To 4 

No »Repair the excessive resistance or short to ground in the 
(K342) ASD Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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4. IGNITION SYSTEM OPERATION 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal Injury or death. 
Turn the ignition off. 
Connect the Ignition Coil No.3 harness connector. 
Remove the Ignition Coil. 
Leave the Fuel Injector harness connector of the cylinder being tested disconnected. 

Install a spark tester on the Ignition Coil. 
While cranking the engine observe the spark coming from the spark tester. 
Perform the same test on the ignition wire side of the Ignition coil. 

NOTE: A crisp blue spark that is able to jump the gap of the spark tester should be generated at the coil on 
plug and at the end of the Ignition wire. 

Is good spark present? 

Yes »Go To 5 

No »Go To 14 

NOTE: Connect the Fuel Injector harness connector before continuing. 

5. SPARK PLUG 

CAUTION: The 4.7L engine uses TWO DIFFERENT types of spark plugs. A total of 16 plugs are used. The 
plugs are mounted in two rows (banks). The upper row (5) is used on the intake valve side of the cylinder 
head. The lower row (6) is used on the exhaust valve side of the cylinder head. The upper row (5) uses 
Bosch Nickel Yttrium plugs #05149050AB. The lower row (6) uses Bosch Iridium plugs #05149888AA. DO 
NOT INTERCHANGE THESE PLUGS. 
Turn the ignition off. 

Remove the Spark Plug(s) in accordance with the Service Information. 
Inspect the Spark Plug(s) for the following conditions. 
- Cracks 
- Carbon Tracking 
- Foreign Material 
- Gap size out of specifications 
- Loose or broken electrode 

NOTE: Lightly tap the bottom of the spark plug on a solid surface. The electrode in the spark plug should 
not move. 

Were any of the above conditions present? 

Yes »Replace the Spark Plug in accordance with the Service Information. (Refer to 8 - ELECTRICAUIGNI-
TION CONTROUSPARK PLUG - REMOVAL), (Refer to 8 - ELECTRICAUIGNITION CONTROUSPARK 
PLUG - REMOVAL) 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. FUEL PRESSURE CHECK 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Install a fuel pressure gauge to the fuel rail. 
Start the engine and observe the fuel pressure reading. 

NOTE: Fuel pressure specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 

Choose a conclusion that best matches your fuel pressure reading. 

Within Specification 
Go To 7 

Below Specification 
Go To 12 

Above Specification 
Replace the fuel filter/pressure regulator. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. FUEL PRESSURE LEAK DOWN 

NOTE: Before continuing visually and physically inspect the fuel delivery system for external leaks or dam
age. Repair/replace as necessary. 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death 
Turn the ignition off. 
Install special tool #6539 (5/16") or #6631 (3/8") fuel line adapter. 
Install the fuel pressure gauge. 
Start the engine and allow the fuel system to reach maximum pressure. 

Turn the ignition off. 

NOTE: Fuel specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 
Using special tool #C4390, Hose Clamp Pliers, pinch the rubber fuel line between the fuel pressure gauge and the 
engine. 
Monitor the fuel pressure gauge for a minimum of 5 minutes. 

NOTE: The pressure should not fall below 241 kPa (35 psi). 

Does the pressure fall below the listed specification? 

Yes »Replace the leaking Fuel Injector{s). 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 
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8. FUEL INJECTOR OPERATION 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

CAUTION: After each Fuel Injector actuation, start the engine to clean the cylinder of fuel. Failure to do so 
could cause engine damage. 
Remove special tool #C4390. 
Start the engine and allow the fuel pressure to reach maximum pressure. 
Ignition on, engine not running. 
Using a scan tool, actuate the NO.3 Fuel Injector. 
Monitor the fuel pressure gauge. 

Does the fuel pressure gauge indicate a drop in fuel pressure? 

Yes »Go To 9 

No »Go To 10 

NOTE: Turn the ignition off, remove the Fuel Pressure gauge, and connect the fuel lines before continuing. 

9. ENGINE MECHANICAL 

Check for any of the following conditions/mechanical problems. 
ENGINE VACUUM - must be at least 13 inches in neutral 
ENGINE VALVE TIMING - must be within specifications 
ENGINE COMPRESSION - must be within specifications 
ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks. 
ENGINE PCV SYSTEM - must flow freely 
TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER - no internal vacuum leaks 
FUEL - must be free of contamination 
CAM LOBES - must not be worn excessively 
CYLINDER LEAKAGE TEST - must be within specifications 
VALVE SPRINGS - cannot be weak or broken 

Are there any engine mechanical problems? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 

1 O. FUEL INJECTOR 

Turn the ignition off. 

Disconnect the No.3 Fuel Injector harness connector. 
Ignition on, engine not running. 

NOTE: When a Misfire is detected for a particular cylinder, the PCM will shut down that cylinder's Injector 
Control circuit. 
With the scan tool, erase DTCs. 
Install an Injector Noid light. 
With the scan tool, actuate the Fuel Injector. 

Does the Noid light blinkiflicker during the actuation? 

Yes »Verify that there is good pin to terminal contact in the Fuel Injector and the Powertrain Control Module 
connectors. If OK, replace the Fuel Injector. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 11 
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11. (K13) INJECTOR CONTROL NO.3 CIRCUIT 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Check the (K13) Injector Control NO.3 circuit for an open, short to 
ground, and short to voltage. 

Was a problem found with the (K13) Injector Control No.3 cir
cuit? 

Yes »Repair the excessive resistance or short in the (K13) Injec-
tor Control No.3 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 

12. FUEL SUPPLY LINE RESTRICTED 
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WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Raise vehicle on hoist, and disconnect the fuel pressure line at the fuel pump module. 
Install special tool #6539 (5/16") #6631 (3/8") fuel line adapter and the fuel pressure gauge between the fuel supply 
line and the fuel pump module. 
Ignition on, engine not running. 
With a scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 

NOTE: Fuel pressure specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 

Is the fuel pressure within specification? 

Yes »Repair or replace fuel supply line as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 13 

1 3. FUEL PUMP INLET STRAINER 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result In personal injury or death. 
Turn the ignition off. 
Remove the Fuel Pump Module and inspect the Fuel Inlet Strainer. 

Is the Fuel Inlet Strainer plugged? 

Yes »Replace the Fuel Pump Inlet Strainer. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Before continuing, check the Fuel Pump Module harness connector terminals for corrosion, damage, or 
terminal push out. Make sure the ground circuit is functional. Repair as necessary. Replace the Fuel 
Pump Module. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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14. IGNITION WIRE 

NOTE: If the vehicle being tested does not have an ignition wire answer YES to this test and continue. 
Turn the ignition off. 
Remove the ignition wire. 
Measure the resistance of the ignition wire. 

Is the resistance below 10K ohms? 

Yes »Go To 15 

No »Replace the Ignition Wire. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

15. IGNITION COIL 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
Disconnect the No.3 Ignition Coil harness connector. 
Using a 12-volt test light connected to 12-volts, probe the (K18) Coil 
Control NO.3 circuit. 
Crank the engine for 5 seconds while observing the test light. 

NOTE: The primary resistance of the 3.7L and 4.7L Ignition coil is 
0.6 to 0.9 of an ohm and the resistance of a 5.7L Ignition coil is 
0.558 to 0.682 of an ohm at 25° C (770 F). 

Does the test light brightly blinkiflicker? 

Yes » Verify that there is good pin to terminal contact in the Igni
tion Coil and the Powertrain Control Module connectors. If 
OK, replace the Ignition Coil in accordance with the Service 
Information. 

COIL· 

IGNITION 816350bb 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No » Go To 16 

16. (K18) COIL CONTROL NO.3 CIRCUIT 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Check the (K18) Coil Control No.3 circuit for an open, short to ground, 
and short to voltage. 

Was a problem found with the (K18) Coil Control No.3 circuit? 

Yes »Repair the (K18) Coil Control NO.3 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 
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17. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Sensor, Coil, 
Injector, and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
related Sensors, Coils, Injectors, and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAfN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0304-CYI.INDER 4 MISFIRE 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Any time the engine is running, and the adaptive numerator has been successfully updated . 

• Set Condition: 
The threshold to set the fault is application specific; it is tied to the level of misfire that will cause emissions to 
increase to 1.5 times the standard or in some cases 1 %. It is always a two trip fault above the calibrated RPM. 
It takes 1 fail to set a Pending Fault and two trips to set the MIL. Three good trips to turn off the MIL. 

(K342) ASD CONTROL OUTPUT CIRCUIT 

(K14) INJECTOR CONTROL NO.4 CIRCUIT 

(K1S) COIL CONTROL NO.4 CIRCUIT 

SPARK PLUG 

IGNITION WIRE 

IGNITION COIL 

FUEL PUMP INLET STRAINER PLUGGED 

RESTRICTED FUEL SUPPLY LINE 

FUEL PUMP MODULE 

FUEL PRESSURE LEAK DOWN 

FUEL INJECTOR 

ENGINE MECHANICAL 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Diagnose and repair any other active component or circuit DTCs before continuing with this procedure. 
Turn the ignition on. 
With the scan tool , select View DTCs. Copy DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Attempt to operate the vehicle under conditions similar to which the DTC was set. 

NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. VISUAL INSPECTION 

NOTE: Anything that affects the speed of the crankshaft can cause a misfire DTC. 

NOTE: When a Misfire is detected for a particular cylinder, the PCM will shut down that cylinder's Injector 
Control circuit. 
- Visually inspect the engine for any of the following conditions. 
- Worn serpentine belt 
- Binding Engine-Driven accessories: AlC Compressor, PIS Pump, Water pump. 
- Misalignment of the Water pump, PIS Pump and AlC Compressor pulleys 
- Corroded PCM power and ground circuits. 

- Improper CKP, CMP, MAP, and TP Sensor mounting 
- Poor connector/terminal to component connection. i.e., CKP sensor, Fuel Injector, Ignition coil, etc. 
- Vacuum leaks 
- Restricted Air Induction system or Exhaust system. 
- Internal engine component failures. 

Were any ot the above conditions present? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. (K342) ASD CONTROL OUTPUT CIRCUIT 

Turn the ignition off. 
Disconnect the No.4 Ignition Coil harness connector. 
Disconnect the No.4 Fuel Injector harness connector. 
Ignition on, engine not running. 
Using a 12-volt test light connected to ground, probe the (K342) ASD 
Control Output circuit in the Ignition Coil harness connector and Fuel 
Injector harness connector before the actuation. 

NOTE: Make sure the test light is probing the circuit betore actu
ating the Relay or a DTC may set and not allow the actuation. 
With the scan tool, actuate the ASD. 

Does the test light illuminate brightly? 

Yes »Go To 4 

No »Repair the excessive resistance or short to ground in the 
(K342) ASD Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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4.. IGNITION SYSTEM OPERATION 

WARNING: When the engine is operating, do not stand in direct Une with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Turn the ignition off. 
Connect the No.4 Ignition Coil harness connector. 
Remove the No.4 Ignition Coil. 
Leave the Fuel Injector harness connector of the cylinder being tested disconnected. 
Install a spark tester on the Ignition Coil. 
While cranking the engine observe the spark coming from the spark tester. 
Perform the same test on the ignition wire side of the Ignition coil. 

NOTE: A crisp blue spark that is able to jump the gap of the spark tester should be generated at the coil on 
plug and at the end of the ignition wire. -

Is good spark present? 

Yes »Go To 5 

No »Go To 14 

NOTE: Connect the Fuel Injector harness connector before continuing. 

5. SPARK PLUG 

CAUTION: The 4.7L engine uses TWO DIFFERENT types of spark plugs. A total of 16 plugs are used. The 
plugs are mounted in two rows (banks). The upper row (5) is used on the intake valve side of the cylinder 
head. The lower row (6) is used on the exhaust valve side of the cylinder head. The upper row (5) uses 
Bosch Nickel Yttrium plugs #05149050AB. The lower row (6) uses Bosch Iridium plugs #05149888AA. DO 
NOT INTERCHANGE THESE PLUGS. 
Turn the ignition off. 
Remove the Spark Plug(s) in accordance with the Service Information. 
Inspect the Spark Plug(s) for the following conditions. 
- Cracks 
- Carbon Tracking 
- Foreign Material 
- Gap size out of specifications 
- Loose or broken electrode 

NOTE: Lightly tap the bottom of the spark plug on a solid surface. The electrode in the spark plug should 
not move. 

Were any of the above conditions present? 

Yes »Replace the Spark Plug in accordance with the Service Information. (Refer to 8 - ELECTRICAUIGNI-
TION CONTROUSPARK PLUG· REMOVAL), (Refer to 8 - ELECTRICAUIGNITION CONTROUSPARK 
PLUG - REMOVAL) 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. FUEL PRESSURE CHECK 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Install a fuel pressure gauge to the fuel rail. 
Start the engine and observe the fuel pressure reading. 

NOTE: Fuel pressure specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 

Choose a conclusion that best matches your fuel pressure reading. 

Within Specification 
Go To 7 

Below Specification 
Go To 12 

Above Specification 
Replace the fuel filter/pressure regulator. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. FUEL PRESSURE LEAK DOWN 

NOTE: Before continuing visually and phYSically inspect the fuel delivery system for external leaks or dam
age. Repair/replace as necessary. 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death 
Turn the ignition off. 
Install special tool #6539 (5/16") or #6631 (3/8") fuel line adapter. 
Install the fuel pressure gauge. 
Start the engine and allow the fuel system to reach maximum pressure. 
Turn the ignition off. 

NOTE: Fuel specification is 407 kPa +1- 34 kPa (59 psi +1- 5 psi). 
Using special tool #C4390, Hose Clamp Pliers, pinch the rubber fuel line between the fuel pressure gauge and the 
engine. 
Monitor the fuel pressure gauge for a minimum of 5 minutes. 

NOTE: The pressure should not fall below 241 kPa (35 psi) 

Does the pressure fall below the listed specification? 

Yes »Replace the leaking Fuel Injector(s). 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 
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8. FUEL INJECTOR OPERATION 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

CAUTION: After each Fuel Injector actuation, start the engine to clean the cylinder of fuel. Failure to do so 
could cause engine damage. 
Remove special tool #C4390. 
Start the engine and allow the fuel pressure to reach maximum pressure. 
Ignition on, engine not running. 
Using the scan tool, actuate the No.4 Fuel Injector. 
Monitor the fuel pressure gauge. 

Does the fuel pressure gauge indicate a drop in fuel pressure? 

Yes »Go To 9 

No »Go To 10 

NOTE: Turn the ignition off, remove the Fuel Pressure gauge, and connect the fuel lines before continuing. 

9. ENGINE MECHANICAL 

Check for any of the following conditions/mechanical problems. 
ENGINE VACUUM - must be at least 13 inches in neutral 
ENGINE VALVE TIMING - must be within specifications 
ENGINE COMPRESSION - must be within specifications 
ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks. 
ENGINE PCV SYSTEM - must flow freely 
TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER - no internal vacuum leaks 
FUEL must be free of contamination 
CAM LOBES - must not be worn excessively 
CYLINDER LEAKAGE TEST - must be within specifications 
VALVE SPRINGS - cannot be weak or broken 

Are there any engine mechanical problems? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 

1 o. FUEL INJECTOR 

Turn the ignition off. 
Disconnect the No.4 Fuel Injector harness connector. 
Ignition on, engine not running. 

NOTE: When a Misfire is detected for a particular cylinder, the PCM will shut down that cylinder's Injector 
Control circuit. 
With the scan tool. erase DTCs. 
Install an Injector Noid light. 
With the scan tool, actuate the Fuel Injector. 

Does the Noid light blink/flicker during the actuation? 

Yes »Verify that there is good pin to terminal contact in the Fuel Injector and the Powertrain Control Module 
connectors. If OK, replace the Fuel Injector. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 11 
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11. (K14) INJECTOR CONTROL NO.4 CIRCUIT 

Turn the ignition off. 

Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Check the (K14) Injector Control No.4 circuit for an open, short to 
ground, and short to voltage. 

Was a problem found with the (K14) Injector Control No.4 cir
cuit? 

Yes »Repair the excessive resistance or short in the (K14) Injec-
tor Control No.4 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 
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WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Raise vehicle on hoist, and disconnect the fuel pressure line at the fuel pump module. 
Install special tool #6539 (5/16") #6631 (3/8") fuel line adapter and the fuel pressure gauge between the fuel supply 
line and the fuel pump module. 
Ignition on, engine not running. 
With the scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 

NOTE: Fuel pressure specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 

Is the fuel pressure within specification? 

Yes »Repair or replace fuel supply line as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 13 

1 3. FUEL PUMP INLET STRAINER 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Remove the Fuel Pump Module and inspect the Fuel Inlet Strainer. 

Is the Fuel Inlet Strainer plugged? 

Yes »Replace the Fuel Pump Inlet Strainer. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Before continuing, check the Fuel Pump Module harness connector terminals for corrosion, damage, or 
terminal push out. Make sure the ground circuit is functional. Repair as necessary. Replace the Fuel 
Pump Module. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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14. IGNITION WIRE 

NOTE: If the vehicle being tested does not have an ignition wire answer YES to this test and continue. 
Turn the ignition off. 
Remove the ignition wire. 
Measure the resistance of the ignition wire. 

Is the resistance below 10K ohms? 

Yes »Go To 15 

No »Replace the Ignition Wire. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

15. IGNITION COIL 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
Disconnect the No.4 Ignition Coil· harness connector. 
Using a 12-volt test light connected to 12-volts, probe the (K15) Coil 
Control No.4 circuit. 
Crank the engine for 5 seconds while observing the test light. 

NOTE: The primary resistance of the 3.7L and 4.7L Ignition coil is 
0.6 to 0.9 of an ohm and the resistance of a 5.7L Ignition coil is 
0.558 to 0.682 of an ohm at 25° C (77 0 F). 

Does the test light brightly blink/flicker? 

Yes » Verify that there is good pin to terminal contact in the Igni
tion Coil and the Powertrain Control Module connectors. If 
OK, replace the Ignition Coil in accordance with the Service 
Information. 
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Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No » Go To 16 

16. (K1S) COIL CONTROL NO.4 CIRCUIT 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Check the (K15) Coil Control No.4 circuit for an open, short to ground, 
and short to voltage. 

Was a problem found with the (K15) Coil Control No.4 circuit? 

Yes »Repair the (K15) Coil Control No.4 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 
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1 7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Sensor, Coil, 
Injector, and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
related Sensors, Coils, Injectors, and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 • ENGINE· STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 • ENGINE· STANDARD PROCEDURE.) 
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P030S-CYLINDER 5 MISFIRE 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Any time the engine is running, and the adaptive numerator has been successfully updated . 

• Set Condition: 
The threshold to set the fault is application specific; it is tied to the level of misfire that will cause emissions to 
increase to 1.5 times the standard or in some cases 1 %. It is always a two trip fault above the calibrated RPM. 
It takes 1 fail to set a Pending Fault and two trips to set the MIL. Three good trips to tum off the MIl. 

(K342) ASD CONTROL OUTPUT CIRCUIT 

(K38) INJECTOR CONTROL NO.5 CIRCUIT 

(K16) COIL CONTROL NO.5 CIRCUIT 

SPARK PLUG 

IGNITION WIRE 

IGNITION COIL 

FUEL PUMP INLET STRAINER PLUGGED 

RESTRICTED FUEL SUPPLY LINE 

FUEL PUMP MODULE 

FUEL PRESSURE LEAK DOWN 

FUEL INJECTOR 

ENGINE MECHANICAL 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Diagnose and repair any other active component or circuit DTCs before continuing with this procedure. 
Tum the ignition on. 

With the scan tool, select View DTCs. Copy DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct tine with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Attempt to operate the vehicle under conditions similar to which the DTC was set. 

NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. VISUAL INSPECTION 

NOTE: Anything that affects the speed of the crankshaft can cause a misfire DTC. 

NOTE: When a Misfire is detected for a particular cylinder, the PCM will shut down that cylinder's Injector 
Control circuit. 
- Visually inspect the engine for any of the following conditions. 
- Worn serpentine belt 
- Binding Engine-Driven accessories: AlC Compressor, PIS Pump, Water pump. 
- Misalignment of the Water pump, PIS Pump and AlC Compressor pulleys 
- Corroded PCM power and ground circuits. 
- Improper CKP, CMP, MAP, and TP Sensor mounting 
- Poor connector/terminal to component connection. i.e., CKP sensor, Fuel Injector, Ignition coil, etc. 
- Vacuum leaks 
- Restricted Air Induction system or Exhaust system. 
- Internal engine component failures. 

Were any of the above conditions present? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. (K342) ASD CONTROL OUTPUT CIRCUIT 

Turn the ignition off. 
Disconnect the NO.5 Ignition Coil harness connector. 
Disconnect the No.5 Fuel Injector harness connector. 
Ignition on, engine not running. 
Using a 12-volt test light connected to ground, probe the (K342) ASD 
Control Output circuit in the Ignition Coil harness connector and Fuel 
Injector harness connector before the actuation. 

NOTE: Make sure the test light is probing the circuit before actu
ating the Relay or a DTC may set and not allow the actuation. 
With the scan tool, actuate the ASD. 

Does the test light illuminate brightly? 

Yes »Go To 4 

No »Repair the excessive resistance or short to ground in the 
(K342) ASD Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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4. IGNITION SYSTEM OPERATION 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Turn the ignition off. 
Connect the Ignition Coil NO.5 harness connector. 
Remove the Ignition Coil. 
Leave the Fuel Injector harness connector of the cylinder being tested disconnected. 
Install a spark tester on the Ignition Coil. 
While cranking the engine observe the spark coming from the spark tester. 
Perform the same test on the ignition wire side of the Ignition coil. 

NOTE: A criSp blue spark that is able to jump the gap of the spark tester should be generated at the coil on 
plug and at the end of the ignition wire. 

Is good spark present? 

Yes »Go To 5 

No »Go To 14 

NOTE: Connect the Fuel Injector harness connector before continuing. 

5. SPARK PLUG 

CAUTION: The 4.7L engine uses TWO DIFFERENT types of spark plugs. A total of 16 plugs are used. The 
plugs are mounted in two rows (banks). The upper row (5) is used on the intake valve side of the cylinder 
head. The lower row (6) is used on the exhaust valve side of the cylinder head. The upper row (5) uses 
Bosch Nickel Yttrium plugs #05149050AB. The lower row (6) uses Bosch Iridium plugs #05149888AA. DO 
NOT INTERCHANGE THESE PLUGS. 
Turn the ignition off. 
Remove the Spark Plug(s) in accordance with the Service Information. 
Inspect the Spark Plug(s) for the following conditions. 
- Cracks 
- Carbon Tracking 
- Foreign Material 
- Gap size out of specifications 
- Loose or broken electrode 

NOTE: Lightly tap the bottom of the spark plug on a solid surface. The electrode in the spark plug should 
not move. 

Were any of the above conditions present? 

Yes »Replace the Spark Plug in accordance with the Service Information. (Refer to 8 - ELECTRICAUIGNI-
TION CONTROUSPARK PLUG - REMOVAL), (Refer to 8 - ELECTRICAUIGNITION CONTROUSPARK 
PLUG - REMOVAL) 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. FUEL PRESSURE CHECK 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Install a fuel pressure gauge to the fuel rail. 
Start the engine and observe the fuel pressure reading. 

NOTE: Fuel pressure specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 

Choose a conclusion that best matches your fuel pressure reading. 

Within Specification 
Go To 7 

Below Specification 
Go To 12 

Above Specification 
Replace the fuel filter/pressure regulator. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. FUEL PRESSURE LEAK DOWN 

NOTE: Before continuing visually and physically inspect the fuel delivery system for external leaks or dam
age. Repair/replace as necessary. 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Install special tool #6539 (5/16") or #6631 (3/8") fuel line adapter. 
Install the fuel pressure gauge. 
Start the engine and allow the fuel system to reach maximum pressure. 
Turn the ignition off. 

NOTE: Fuel specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 
Using special tool #C4390, Hose Clamp Pliers, pinch the rubber fuel line between the fuel pressure gauge and the 
engine. 
Monitor the fuel pressure gauge for a minimum of 5 minutes. 

NOTE: The pressure should not fall below 241 kPa (35 psi). 

Does the pressure fall below the listed specification? 

Yes »Replace the leaking Fuel Injector(s). 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE· STANDARD PROCEDURE.) 

No »Go To 8 
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8. FUEL INJECTOR OPERATION 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

CAUTION: After each Fuel Injector actuation, start the engine to clean the cylinder of fuel. Failure to do so 
could cause engine damage. 
Remove special tool #C4390. 
Start the engine and allow the fuel pressure to reach maximum pressure. 
Ignition on, engine not running. 
Using the scan tool, actuate the NO.5 Fuel Injector. 
Monitor the fuel pressure gauge. 

Does the fuel pressure gauge indicate a drop in fuel pressure? 

Yes »Go To 9 

No »Go To 10 

NOTE: Turn the ignition off, remove the Fuel Pressure gauge, and connect the fuel lines before continuing. 

9. ENGINE MECHANICAL 

Check for any of the following conditions/mechanical problems. 
ENGINE VACUUM - must be at least 13 inches in neutral 
ENGINE VALVE TIMING - must be within specifications 
ENGINE COMPRESSION - must be within specifications 
ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks. 
ENGINE PCV SYSTEM - must flow freely 
TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER - no internal vacuum leaks 
FUEL must be free of contamination 
CAM LOBES - must not be worn excessively 
CYLINDER LEAKAGE TEST - must be within specifications 
VALVE SPRINGS - cannot be weak or broken 

Are there any engine mechanical problems? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 

1 O. FUEL INJECTOR 

Turn the ignition off. 
Disconnect the NO.5 Fuel Injector harness connector. 
Ignition on, engine not running. 

NOTE: When a Misfire is detected for a particular cylinder, the PCM will shut down that cylinder's Injector 
Control circuit. 
With the scan tool, erase DTCs. 
Install an Injector Noid light. 
With the scan tool, actuate the Fuel Injector. 

Does the Noid light blink/flicker during the actuation? 

Yes »Verify that there is good pin to terminal contact in the Fuel Injector and the Powertrain Control Module 
connectors. If OK, replace the Fuel Injector. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 11 
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11 . (K38) INJECTOR CONTROL NO.5 CIRCUIT 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Check the (K38) Injector Control No.5 circuit for an open, short to 
ground, and short to voltage. 

Was a problem found with the (K38) Injector Control No.5 cir
cuit? 

Yes »Repair the excessive resistance or short in the (K38) Injec-
tor Control NO.5 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 

12. FUEL SUPPLY LINE RESTRICTED 

2 

INJECTOR

FUI!L·NO.5 

8 

9 0000000 15 

16 00000000 23 

24 
0000000 

30 
00000000 

31 38 

PCMPINOUT 

BOX18158132e117 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Raise vehicle on hoist, and disconnect the fuel pressure line at the fuel pump module. 
Install special tool #6539 (5/16") #6631 (3/8") fuel line adapter and the fuel pressure gauge between the fuel supply 
line and the fuel pump module. 
Ignition on, engine not running. 
With the scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 

NOTE: Fuel pressure specification is 407 kPa +/- 34 kPa (59 psi +/. 5 psi). 

Is the fuel pressure within specification? 

Yes »Repair or replace fuel supply line as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 13 

13. FUEL PUMP INLET STRAINER 

WARNING: The fuel system is under a constant pressure (even with the engine oft). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Remove the Fuel Pump Module and inspect the Fuel Inlet Strainer. 

Is the Fuel Inlet Strainer plugged? 

Yes »Replace the Fuel Pump Inlet Strainer. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Before continuing, check the Fuel Pump Module harness connector terminals for corrosion, damage, or 
terminal push out. Make sure the ground circuit is functional. Repair as necessary. Replace the Fuel 
Pump Module. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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14. IGNITION WIRE 

NOTE: If the vehicle being tested does not have an ignition wire answer YES to this test and continue. 
Turn the ignition off. 
Remove the ignition wire. 
Measure the resistance of the ignition wire. 

Is the resistance below 10K ohms? 

Yes »Go To 15 

No »Replace the Ignition Wire. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

15. IGNITION COIL 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
Disconnect the NO.5 Ignition Coil harness connector. 
Using a 12-volt test light connected to 12-volts, probe the (K16) Coil 
Control No.5 circuit. 
With the scan tool, actuate the ASD. 
Crank the engine for 5 seconds while observing the test light. 

NOTE: The primary resistance of the 3.7L and 4.7L Ignition coil is 
0.6 to 0.9 of an ohm and the resistance of a 5.7L Ignition coil is 
0.558 to 0.682 of an ohm at 250 C (770 F ). 

Does the test light brightly blinklflicker? 

f\
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~ I 

B+ 

cou..· 
Yes »Verify that there is good pin to terminal contact in the Igni- IGNITION 816350bb 

tion Coil and the Powertrain Control Module connectors. If 
OK, replace the Ignition Coil in accordance with the Service 
Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 16 

16. (K16) COIL CONTROL NO.5 CIRCUIT 

Turn the ignition off. 
Disconnect the C2 PCM harness connectors. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Check the (K16) Coil Control NO.5 circuit for an open, short to ground, 
and short to voltage. 

Was a problem found with the (K16) Coil Control No.5 circuit? 

Yes »Repair the (K16) Coil Control NO.5 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 
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1 7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Sensors, 
Coils, Injectors. and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
related Sensor, Coil, Injector, and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0306-CYLINDER 6 MISFIRE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Any time the engine is running, and the adaptive numerator has been successfully updated . 

• Set Condition: 
The threshold to set the fault is application specific; it is tied to the level of misfire that will cause emissions to 
increase to 1.5 times the standard or in some cases 10/0. It is always a two trip fault above the calibrated RPM. 
It takes 1 fail to set a Pending Fault and two trips to set the MIL. Three good trips to turn off the MIL. 

(K342) ASD CONTROL OUTPUT CIRCUIT 

(K58) INJECTOR CONTROL NO.6 CIRCUIT 

(K10) COIL CONTROL NO.6 CIRCUIT 

SPARK PLUG 

IGNITION WIRE 

IGNITION COIL 

FUEL PUMP INLET STRAINER PLUGGED 

RESTRICTED FUEL SUPPLY LINE 

FUEL PUMP MODULE 

FUEL PRESSURE LEAK DOWN 

FUEL INJECTOR 

ENGINE MECHANICAL 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Diagnose and repair any other active component or circuit DTCs before continuing with this procedure. 
Turn the ignition on. 
With the scan tool, select View DTCs. Copy DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Attempt to operate the vehicle under conditions similar to which the DTC was set. 

NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. VISUAL INSPECTION 

NOTE: Anything that affects the speed of the crankshaft can cause a misfire OTC. 

NOTE: When a Misfire is detected for a particular cylinder, the PCM will shut down that cylinder's Injector 
Control circuit. 
- Visually inspect the engine for any of the following conditions. 
- Worn serpentine belt. 

- Binding Engine-Driven accessories: Ale Compressor, PIS Pump, Water pump. 
- Misalignment of the Water pump, PIS Pump and AlC Compressor pulleys. 
- Corroded PCM power and ground circuits. 
- Improper CKP, CMP, MAP, and TP Sensor mounting. 
- Poor connector/terminal to component connection. i.e., CKP sensor, Fuel Injector, Ignition coil, etc . 
• Vacuum leaks 
- Restricted Air Induction system or Exhaust system. 
- Internal engine component failures. 

Were any of the above conditions present? 

Yes »Repair as necessary. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 

3. (K342) ASD CONTROL OUTPUT CIRCUIT 

Turn the ignition off. 

Disconnect the NO.6 Ignition Coil harness connector. 
Disconnect the No.6 Fuel Injector harness connector. 

Ignition on, engine not running. 
Using a 12-volt test light connected to ground, probe the (K342) ASD 
Control Output circuit in the Ignition Coil harness connector and Fuel 
Injector harness connector before the actuation. 

NOTE: Make sure the test light is probing the circuit before actu
ating the Relay or a OTC may set and not allow the actuation. 
With the scan tool, actuate the ASD. 

Does the test light illuminate brightly? 

Yes »Go To 4 

No » Repair the excessive resistance or short to ground in the 
(K342) ASD Control Output circuit. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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4. IGNITION SYSTEM OPERATION 

WARNING: When the engine Is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Turn the ignition off. 
Connect the Ignition Coil No.6 harness connector. 
Remove the Ignition Coil. 
Leave the Fuel Injector harness connector of the cylinder being tested disconnected. 
Install a spark tester on the Ignition Coil. 
While cranking the engine observe the spark coming from the spark tester. 
Perform the same test on the ignition wire side of the Ignition coil. 

NOTE: A crisp blue spark that Is able to jump the gap of the spark tester should be generated at the coil on 
plug and at the end of the ignition wire. 

Is good spark present? 

Yes »Go To 5 

No »Go To 14 

NOTE: Connect the Fuel Injector harness connector before continuing. 

5. SPARK PLUG 

CAUTION: The 4.7L engine uses TWO DIFFERENT types of spark plugs. A total of 16 plugs are used. The 
plugs are mounted in two rows (banks). The upper row (5) is used on the intake valve side of the cylinder 
head. The lower row (6) is used on the exhaust valve side of the cylinder head. The upper row (5) uses 
Bosch Nickel Yttrium plugs #05149050AB. The lower row (6) uses Bosch Iridium plugs #05149888AA. DO 
NOT INTERCHANGE THESE PLUGS. 
Turn the ignition off. 
Remove the Spark Plug(s) in accordance with the Service Information. 
Inspect the Spark Plug(s) for the following conditions. 
- Cracks 
- Carbon Tracking 
- Foreign Material 
- Gap size out of specifications 
- Loose or broken electrode 

NOTE: Lightly tap the bottom of the spark plug on a solid surface. The electrode in the spark plug should 
not move. 

Were any of the above conditions present? 

Yes »Replace the Spark Plug in accordance with the Service Information. (Refer to 8 - ELECTRICAUIGNI-
TION CONTROUSPARK PLUG - REMOVAL), (Refer to 8 • ELECTRICAUIGNITION CONTROUSPARK 
PLUG • REMOVAL) 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. FUEL PRESSURE CHECK 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Install a fuel pressure gauge to the fuel rail. 
Start the engine and observe the fuel pressure reading. 

Choose a conclusion that best matches your fuel pressure reading. 

Within Specification 
Go To 7 

Below Specification 
Go To 12 

Above Specification 
Replace the fuel filter/pressure regulator. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

NOTE: Fuel pressure specification is 407 kPa +1- 34 kPa (59 psi +1- 5 psi). 

7. FUEL PRESSURE LEAK DOWN 

NOTE: Before continuing visually and physically inspect the fuel delivery system for external leaks or dam
age. Repair/replace as necessary. 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death 
Turn the ignition off. 
Install special tool #6539 (5/16") or #6631 (3/8") fuel line adapter. 
Install the fuel pressure gauge. 
Start the engine and allow the fuel system to reach maximum pressure. 
Turn the ignition off. 

NOTE: Fuel specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 
Using special tool #C4390, Hose Clamp Pliers, pinch the rubber fuel line between the fuel pressure gauge and the 
engine. 
Monitor the fuel pressure gauge for a minimum of 5 minutes. 

NOTE: The pressure should not fall below 241 kPa (35 psi). 

Does the pressure fall below the listed specification? 

Yes »Replace the leaking Fuel Injector(s). 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 
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8. FUEL INJECTOR OPERATION 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

CAUTION: After each Fuel Injector actuation, start the engine to clean the cylinder of fuel. Failure to do so 
could cause engine damage. 
Remove special tool #C4390. 
Start the engine and allow the fuel pressure to reach maximum pressure. 
Ignition on, engine not running. 
Using the scan tool, actuate the NO.6 Fuel Injector. 
Monitor the fuel pressure gauge. 

Does the fuel pressure gauge indicate a drop in fuel pressure? 

Yes »Go To 9 

No »Go To 10 

NOTE: Turn the ignition off, remove the Fuel Pressure gauge, and connect the fuel lines before continuing. 

g. ENGINE MECHANICAL 

Check for any of the following conditions/mechanical problems. 
ENGINE VACUUM - must be at least 13 inches in neutral 
ENGINE VALVE TIMING - must be within specifications 
ENGINE COMPRESSION - must be within specifications 
ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks. 
ENGINE PCV SYSTEM - must flow freely 

TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER - no internal vacuum leaks 
FUEL - must be free of contamination 
CAM LOBES - must not be worn excessively 
CYLINDER LEAKAGE TEST - must be within specifications 
VALVE SPRINGS - cannot be weak or broken 

Are there any engine mechanical problems? 

Ves »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 

1 o. FUEL INJECTOR 

Turn the ignition off. 

Disconnect the NO.6 Fuel Injector harness connector. 
Ignition on, engine not running. 

NOTE: When a Misfire is detected for a particular cylinder, the PCM will shut down that cylinder's Injector 
Control circuit. 
With the scan tool, erase DTCs. 
Install an Injector Noid light. 
With the scan tool, actuate the Fuel Injector. 

Does the Noid light blinklflicker during the actuation? 

Yes »Verify that there is good pin to terminal contact in the Fuel Injector and the Powertrain Control Module 
connectors. If OK, replace the Fuel Injector. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 11 
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11. (KS8) INJECTOR CONTROL NO.6 CIRCUIT 

Turn the ignition off. 

Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Check the (KS8) Injector Control NO.6 circuit for an open, short to 
ground, and short to voltage. 

Was a problem found with the (KS8) Injector Control No.6 cir
cuit? 

Yes »Repair the excessive resistance or short in the (K58) Injec-
tor Control NO.6 circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 

12. FUEL SUPPLY LINE RESTRICTED 
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WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Raise vehicle on hoist, and disconnect the fuel pressure line at the fuel pump module. 
Install special tool #6539 (5/16") #6631 (3/8") fuel line adapter and the fuel pressure gauge between the fuel supply 
line and the fuel pump module. 
Ignition on, engine not running. 
With the scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 

NOTE: Fuel pressure specification is 407 kPa +1- 34 kPa (59 psi +1- 5 psi). 

Is the fuel pressure within specification? 

Yes »Repair or replace fuel supply line as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 13 

1 3. FUEL PUMP INLET STRAINER 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Remove the Fuel Pump Module and inspect the Fuel Inlet Strainer. 

Is the Fuel Inlet Strainer plugged? 

Yes »Replace the Fuel Pump Inlet Strainer. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Before continuing, check the Fuel Pump Module harness connector terminals for corrosion, damage, or 
terminal push out. Make sure the ground circuit is functional. Repair as necessary. Replace the Fuel 
Pump Module. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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14. IGNITION WIRE 

9 - 359 

NOTE: If the vehicle being tested does not have an ignition wire answer YES to this test and continue. 
Turn the ignition off. 
Remove the ignition wire. 
Measure the resistance of the ignition wire. 

Is the resistance below 10K ohms? 

Yes »Go To 15 

No »Replace the Ignition Wire. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

15. IGNITION COIL 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
Disconnect the No.6 Ignition Coil harness connector. 
Using a 12-volt test light connected to 12-volts, probe the (K10) Coil 
Control NO.6 circuit. 

Crank the engine for 5 seconds while observing the test light. 

NOTE: The primary resistance of the 3.7L and 4.7L Ignition coil is 
0.6 to 0.9 of an ohm and the resistance of a S.7L Ignition coil is 
0.558 to 0.682 of an ohm at 25° C (770 F). 

Does the test light brightly blinklflicker? 

Ves » Verify that there is good pin to terminal contact in the Igni
tion Coil and the Powertrain Control Module connectors. If 
OK, replace the Ignition Coil in accordance with the Service 
Information. 

F\
I/" 

I I 

B+ 

3 

COfL· 

IGNmoN B16350bb 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
No » Go To 16 

16. (K10) COIL CONTROL NO.6 CIRCUIT 

Turn the ignition off. 

Disconnect the C2 PCM harness connector. 

Check the (K10) Coil Control NO.6 circuit for an open, short to ground, 
and short to voltage. 

Was a problem found with the (K10) Coil Control No.6 circuit? 

Yes »Repair the (K10) Coil Control NO.6 circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 
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1 7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Sensor, Coil, 
Injector, and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
related Sensors, Coils, Injectors, and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 



DR -----------ENGINE .. ELECTRICAL DIAGNOSTICS - GAS 9 - 361 

P0307-CYLINDER 7 MISFIRE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Any time the engine is running, and the adaptive numerator has been successfully updated . 

• Set Condition: 
The threshold to set the fault is application specific; it is tied to the level of misfire that will cause emissions to 
increase to 1.5 times the standard or in some cases 1%. It is always a two trip fault above the calibrated RPM. 
It takes 1 fail to set a Pending Fault and two trips to set the MIL. Three good trips to turn off the MIL. 

(K342) ASD CONTROL OUTPUT CIRCUIT 

(K26) INJECTOR CONTROL NO.7 CIRCUIT 

(K97) COIL CONTROL NO.7 CIRCUIT 

SPARK PLUG 

IGNITION WIRE 

IGNITION COIL 

FUEL PUMP INLET STRAINER PLUGGED 

RESTRICTED FUEL SUPPLY LINE 

FUEL PUMP MODULE 

FUEL PRESSURE LEAK DOWN 

FUEL INJECTOR 

ENGINE MECHANICAL 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troub,eshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Diagnose and repair any other active component or circuit DTCs before continuing with this procedure. 
Turn the ignition on. 
With the scan toolt select View DTCs. Copy DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Attempt to operate the vehicle under conditions similar to which the DTC was set. 

NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. VISUAL INSPECTION 

NOTE: Anything that affects the speed of the crankshaft can cause a misfire DTC. 

NOTE: When a Misfire is detected for a particular cylinder, the PCM will shut down that cylinder's Injector 
Control circuit. 
- Visually inspect the engine for any of the following conditions. 

- Worn serpentine belt 
- Binding Engine-Driven accessories: AlC Compressor, PIS Pump, Water pump. 

- Misalignment of the Water pump, PIS Pump and AlC Compressor pulleys 
- Corroded PCM power and ground circuits. 
- Improper CKP, CMP, MAP, and TP Sensor mounting 
- Poor connector/terminal to component connection. i.e., CKP sensor, Fuel Injector, Ignition coil, etc. 
- Vacuum leaks 
- Restricted Air Induction system or Exhaust system. 

- Internal engine component failures. 

Were any of the above conditions present? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. (K342) ASD CONTROL OUTPUT CIRCUIT 

Turn the ignition off. 
Disconnect the No.7 Ignition Coil harness connector. 
Disconnect the No.7 Fuel Injector harness connector. 
Ignition on, engine not running. 

Using a 12-volt test light connected to ground, probe the (K342) ASD 
Control Output circuit in the Ignition Coil harness connector and Fuel 
Injector harness connector before the actuation. 

NOTE: Make sure the test light is probing the circuit before actu
ating the Relay or a DTC may set and not allow the actuation. 
With the scan tool, actuate the ASD. 

Does the test light illuminate brightly? 

Yes »Go To 4 

No »Repair the excessive resistance or short to ground in the 
(K342) ASD Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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4. IGNITION SYSTEM OPERATION 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Turn the ignition off. 
Connect the Ignition Coil No.7 harness connector. 
Remove the Ignition Coil. 
Leave the Fuel Injector harness connector of the cylinder being tested disconnected. 
Install a spark tester on the Ignition Coil. 
While cranking the engine observe the spark coming from the spark tester. 
Perlorm the same test on the ignition wire side of the Ignition coil. 

NOTE: A criSp blue spark that is able to jump the gap of the spark tester should be generated at the coil on 
plug and at the end of the ignition wire. 

Is good spark present? 

Yes »Go To 5 

No »Go To 14 

NOTE: Connect the Fuel Injector harness connector before continuing. 

5. SPARK PLUG 

CAUTION: The 4.7L engine uses TWO DIFFERENT types of spark plugs. A total of 16 plugs are used. The 
plugs are mounted in two rows (banks). The upper row (5) is used on the intake valve side of the cylinder 
head. The lower row (6) is used on the exhaust valve side of the cylinder head. The upper row (5) uses 
Bosch Nickel Yttrium plugs #05149050AB. The lower row (6) uses Bosch Iridium plugs #05149888AA. DO 
NOT INTERCHANGE THESE PLUGS. 
Turn the ignition off. 
Remove the Spark Plug(s) in accordance with the Service Information. 
Inspect the Spark Plug(s) for the following conditions. 
- Cracks 
- Carbon Tracking 
- Foreign Material 
- Gap size out of specifications 
- Loose or broken electrode 

NOTE: Lightly tap the bottom of the spark plug on a solid surface. The electrode in the spark plug should 
not move. 

Were any of the above conditions present? 

Yes »Replace the Spark Plug in accordance with the Service Information. (Refer to 8 - ELECTRICAUIGNI-
TION CONTROUSPARK PLUG - REMOVAL), (Refer to 8 - ELECTRICAUIGNITION CONTROUSPARK 
PLUG - REMOVAL) 
Perlorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. FUEL PRESSURE CHECK 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Install a fuel pressure gauge to the fuel rail. 
Start the engine and observe the fuel pressure reading. 

NOTE: Fuel pressure specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 

Choose a conclusion that best matches your fuel pressure reading. 

Within Specification 
Go To 7 

Below Specification 
Go To 12 

Above Specification 
Replace the fuel filter/pressure regulator. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. FUEL PRESSURE LEAK DOWN 

NOTE: Before continuing visually and physically inspect the fuel delivery system for external leaks or damM 

age. Repair/replace as necessary. 
WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Install special tool #6539 (5/16") or #6631 (3/8/1) fuel line adapter. 

Install the fuel pressure gauge. 
Start the engine and allow the fuel system to reach maximum pressure. 

Turn the ignition off. 

NOTE: Fuel specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 
Using special tool #C4390, Hose Clamp Pliers, pinch the rubber fuel line between the fuel pressure gauge and the 
engine. 
Monitor the fuel pressure gauge for a minimum of 5 minutes. 

NOTE: The pressure should not fall below 241 kPa (35 psi). 

Does the pressure fall below the listed specification? 

Yes »Replace the leaking Fuel Injector(s). 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 
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8. FUEL INJECTOR OPERATION 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

CAUTION: After each Fuel Injector actuation, start the engine to clean the cylinder of fuel. Failure to do so 
could cause engine damage. 
Remove special tool #C4390. 
Start the engine and allow the fuel pressure to reach maximum pressure. 
Ignition on, engine not running. 
Using the scan tool, actuate the NO.7 Fuel Injector. 
Monitor the fuel pressure gauge. 

Does the fuel pressure gauge indicate a drop in fuel pressure? 

Ves »Go To 9 

No »Go To 10 

NOTE: Turn the ignition off, remove the Fuel Pressure gauge, and connect the fuel lines before continuing. 

9. ENGINE MECHANICAL 

Check for any of the following conditions/mechanical problems. 
ENGINE VACUUM - must be at least 13 inches in neutral 
ENGINE VALVE TIMING - must be within specifications 
ENGINE COMPRESSION - must be within specifications 

ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks. 
ENGINE PCV SYSTEM - must flow freely 
TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER - no internal vacuum leaks 
FUEL - must be free of contamination 
CAM LOBES - must not be worn excessively 
CYLINDER LEAKAGE TEST - must be within specifications 
VALVE SPRINGS - cannot be weak or broken 

Are there any engine mechanical problems? 

Ves »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 

1 O. FUEL INJECTOR 

Turn the ignition off. 
Disconnect the NO.7 Fuel Injector harness connector. 
Ignition on, engine not running. 

NOTE: When a Misfire is detected for a particular cylinder, the PCM will shut down that cylinder's Injector 
Control circuit. 
With the scan tool, erase DTCs. 
Install an Injector Noid light. 

With the scan tool, actuate the Fuel Injector. 

Does the Noid light blink/flicker during the actuation? 

Ves »Verify that there is good pin to terminal contact in the Fuel Injector and the Powertrain Control Module 
connectors. If OK, replace the Fuel Injector. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 11 
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11. (K26) INJECTOR CONTROL NO.7 CIRCUIT 

Turn the ignition off. 
Disconnect the C1 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Check the (K26) Injector Control No.7 circuit for an open, short to 
ground, and short to voltage. 

Was a problem found with the (K26) Injector Control No.7 cir .. 
cuit? 

Yes »Repair the excessive resistance or short in the (K26) Injec-
tor Control NO.7 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 
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WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Raise vehicle on hoist, and disconnect the fuel pressure line at the fuel pump module. 
Install special tool #6539 (5/16/1) #6631 (3/8") fuel line adapter and the fuel pressure gauge between the fuel supply 
line and the fuel pump module. 
Ignition on, engine not running. 
With the scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 

NOTE: Fuel pressure specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 

Is the fuel pressure within specification? 

Yes »Repair or replace fuel supply line as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 13 

13. FUEL PUMP INLET STRAINER 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Remove the Fuel Pump Module and inspect the Fuel Inlet Strainer. 

Is the Fuel Inlet Strainer plugged? 

Yes »Replace the Fuel Pump Inlet Strainer. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Before continuing, check the Fuel Pump Module harness connector terminals for corrosion, damage. or 
terminal push out. Make sure the ground circuit is functional. Repair as necessary. Replace the Fuel 
Pump Module. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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14. IGNITION WIRE 

NOTE: If the vehicle being tested does not have an ignition wire answer YES to this test and continue. 
Turn the ignition off. 
Remove the ignition wire. 
Measure the resistance of the ignition wire. 

Is the resistance below 10K ohms? 

Yes »Go To 15 

No »Replace the Ignition Wire. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

15. IGNITION COIL 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
Disconnect the NO.7 Ignition Coil harness connector. 
Using a 12-volt test light connected to 12-volts, probe the (K97) Coil 
Control No.7 circuit. 
Crank the engine for 5 seconds while observing the test light. 

NOTE: The primary resistance of the 4.7L Ignition coil is 0.6 to 0.9 
of an ohm and the resistance of a 5.7L Ignition coil is 0.558 to 
0.682 of an ohm at 25° C (770 F). 

Does the test light brightly blinkiflicker? 

Yes » Verify that there is good pin to terminal contact in the Igni
tion Coil and the Powertrain Control Module connectors. If 
OK, replace the Ignition Coil in accordance with the Service 
Information. 

COL

IGNITION 816350bb 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No » Go To 16 

16. (K97) COIL CONTROL NO.7 CIRCUIT 

Turn the ignition off. 
Disconnect the C1 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Check the (Kg?) Coil Control NO.7 circuit for an open, short to ground, 
and short to voltage. 

Was a problem found with the (K97) Coil Control No.7 circuit? 

Yes »Repair the (K97) Coil Control No.7 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 
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1 7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematjc as a guide. inspect the wiring and connectors between the related Sensor, Coil, 
Injector, and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
related Sensors, Coils, Injectors, and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulfetins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0308-CYI.INDER 8 MISFIRE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Any time the engine is running, and the adaptive numerator has been successfully updated . 

• Set Condition: 
The threshold to set the fault is application specific; it is tied to the level of misfire that will cause emissions to 
increase to 1.5 times the standard or in some cases 1 %. It is always a two trip fault above the calibrated RPM. 
It takes 1 fail to set a Pending Fault and two trips to set the MIL. Three good trips to turn off the MIL. 

(K342) ASD CONTROL OUTPUT CIRCUIT 

(K28) INJECTOR CONTROL NO.8 CIRCUIT 

(K98) COIL CONTROL NO.8 CIRCUIT 

SPARK PLUG 

IGNITION WIRE 

IGNITION COIL 

FUEL PUMP INLET STRAINER PLUGGED 

RESTRICTED FUEL SUPPLY LINE 

FUEL PUMP MODULE 

FUEL PRESSURE LEAK DOWN 

FUEL INJECTOR 

ENGINE MECHANICAL 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Diagnose and repair any other active component or circuit DTCs before continuing with this procedure. 
Turn the ignition on. 
With the scan tool, select View DTCs. Copy DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Attempt to operate the vehicle under conditions similar to which the DTC was set. 

NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
With a scan tool, select View DTCs. 

Is the OTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. VISUAL INSPECTION 

NOTE: Anything that affects the speed of the crankshaft can cause a misfire DTC. 

NOTE: When a Misfire is detected for a particular cylinder, the PCM will shut down that cylinder's Injector 
Control circuit. 
- Visually inspect the engine for any of the following conditions. 
- Worn serpentine belt 

- Binding Engine-Driven accessories: AlC Compressor, PIS Pump, Water pump. 
- Misalignment of the Water pump, PIS Pump and AlC Compressor pulleys 
- Corroded PCM power and ground circuits. 
- Improper CKP, CMP, MAP, and TP Sensor mounting 

- Poor connector/terminal to component connection. Le., CKP sensor, Fuel Injector, Ignition coil, etc. 
- Vacuum leaks 
- Restricted Air Induction system or Exhaust system. 
- Internal engine component failures. 

Were any of the above conditions present? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. (K342) ASD CONTROL OUTPUT CIRCUIT 

Turn the ignition off. 
Disconnect the NO.8 Ignition Coil harness connector. 
Disconnect the NO.8 Fuel Injector harness connector. 
Ignition on, engine not running. 
Using a 12-volt test light connected to ground, probe the (K342) ASD 
Control Output circuit in the Ignition Coil harness connector and Fuel 
Injector harness connector before the actuation. 

NOTE: Make sure the test light is probing the circuit before actu
ating the Relay or a DTC may set and not allow the actuation. 
With the scan tool, actuate the ASD. 

Does the test light illuminate brightly? 

Yes »Go To 4 

No »Repair the excessive resistance or short to ground in the 
(K342) ASD Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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4. IGNITION SYSTEM OPERATION 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Turn the ignition off. 
Connect the Ignition Coil No.8 harness connector. 

Remove the Ignition Coil. 
Leave the Fuel Injector harness connector of the cylinder being tested disconnected. 

Install a spark tester on the Ignition Coil. 
While cranking the engine observe the spark coming from the spark tester. 

Perform the same test on the ignition wire side of the Ignition coil. 

NOTE: A crisp blue spark that is able to jump the gap of the spark tester should be generated at the coil on 
plug and at the end of the ignition wire. 

Is good spark present? 

Yes »Go To 5 

No »Go To 14 

NOTE: Connect the Fuel Injector harness connector before continuing. 

5. SPARK PLUG 

CAUTION: The 4.7L engine uses TWO DIFFERENT types of spark plugs. A total of 16 plugs are used. The 
plugs are mounted in two rows (banks). The upper row (5) is used on the intake valve side of the cylinder 
head. The lower row (6) is used on the exhaust valve side of the cylinder head. The upper row (5) uses 
Bosch Nickel Yttrium plugs #05149050AB. The lower row (6) uses Bosch Iridium plugs #05149888AA. DO 
NOT INTERCHANGE THESE PLUGS. 
Turn the ignition off. 

Remove the Spark Plug(s) in accordance with the Service Information. 
Inspect the Spark Plug(s) for the following conditions. 
~ Cracks 

- Carbon Tracking 

- Foreign Material 

- Gap size out of specifications 

- Loose or broken electrode 

NOTE: Lightly tap the bottom of the spark plug on a solid surface. The electrode in the spark plug should 
not move. 

Were any of the above conditions present? 

Yes »Replace the Spark Plug in accordance with the Service Information. (Refer to 8 - ELECTRICAUIGNI-
TION CONTROUSPARK PLUG - REMOVAL), (Refer to 8 - ELECTRICAUIGNITION CONTROUSPARK 
PLUG - REMOVAL) 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. FUEL PRESSURE CHECK 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Install 51 fuel pressure gauge to the fuel rail. 
Start the engine and observe the fuel pressure reading. 

NOTE: Fuel pressure specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 

Choose a conclusion that best matches your fuel pressure reading. 

Within Specification 
Go To 7 

Below Specification 
Go To 12 

Above Specification 
Replace the fuel filter/pressure regulator. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. FUEL PRESSURE LEAK DOWN 

NOTE: Before continuing visually and physically inspect the fuel delivery system for external leaks or dam
age. Repair/replace as necessary. 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Install special tool #6539 (5/16") or #6631 (3/8") fuel line adapter. 

Install the fuel pressure gauge. 
Start the engine and allow the fuel system to reach maximum pressure. 

Turn the ignition off. 

NOTE: Fuel specification is 407 kPa +1- 34 kPa (59 psi +/- 5 psi). 
Using special tool #C4390, Hose Clamp Pliers, pinch the rubber fuel line between the fuel pressure gauge and the 
engine. 
Monitor the fuel pressure gauge for a minimum of 5 minutes. 

NOTE: The pressure should not fall below 241 kPa (35 psi). 

Does the pressure fall below the listed specification? 

Yes »Replace the leaking Fuel Injector(s). 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 
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FUEL INJECTOR OPERATION 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
CAUTION: After each Fuel Injector actuation, start the engine to clean the cylinder of fuel. Failure to do so 
could cause engine damage. 
Remove special tool #C4390. 
Start the engine and allow the fuel pressure to reach maximum pressure. 
Ignition on, engine not running. 
Using the scan tool, actuate the No.8 Fuel Injector. 
Monitor the fuel pressure gauge. 

Does the fuel pressure gauge indicate a drop in fuel pressure? 

Ves »Go To 9 

No »Go To 10 

NOTE: Turn the ignition off, remove the Fuel Pressure gauge, and connect the fuel lines before continuing. 

9. ENGINE MECHANICAL 

Check for any of the following conditions/mechanical problems. 
ENGINE VACUUM - must be at least 13 inches in neutral 
ENGINE VALVE TIMING - must be within specifications 
ENGINE COMPRESSION - must be within specifications 
ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks. 
ENGINE PCV SYSTEM - must flow freely 
TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER - no internal vacuum leaks 
FUEL - must be free of contamination 
CAM LOBES must not be worn excessively 
CYLINDER LEAKAGE TEST - must be within specifications 
VALVE SPRINGS - cannot be weak or broken 

Are there any engine mechanical problems? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 

1 O. FUEL INJECTOR 

Turn the ignition off. 
Disconnect the NO.8 Fuel Injector harness connector. 
Ignition on 1 engine not running. 

NOTE: When a Misfire is detected for a particular cylinder, the PCM will shut down that cylinder's Injector 
Control circuit. 
With the scan tool, erase DTCs. 
(nstall an Injector Noid light. 
With the scan tool, actuate the Fuel Injector. 

Does the Noid light blink/flicker during the actuation? 

Ves »Verify that there is good pin to terminal contact in the Fuel Injector and the Powertrain Control Module 
connectors. If OK, replace the Fuel Injector. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 11 
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11. (K28) INJECTOR CONTROL NO.8 CIRCUIT 

Turn the ignition off. 
Disconnect the C 1 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Check the (K28) Injector Control No.8 circuit for an open, short to 
ground, and short to voltage. 

Was a problem found with the (K28) Injector Control No.8 cir
cuit? 

Yes »Repair the excessive resistance or short in the (K28) Injec-
tor Control No.8 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 17 

12. FUEL SUPPLY LINE RESTRICTED 
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WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Raise vehicle on hoist, and disconnect the fuel pressure line at the fuel pump module. 
Install special tool #6539 (5/16") #6631 (3/811

) fuel line adapter and the fuel pressure gauge between the fuel supply 
line and the fuel pump module. 
Ignition on, engine not running. 
With the scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 

NOTE: Fuel pressure specification is 407 kPa +/- 34 kPa (59 psi +/ .. 5 psi). 

Is the fuel pressure within specification? 

Yes »Repair or replace fuel supply line as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 13 

13. FUEL PUMP INLET STRAINER 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Remove the Fuel Pump Module and inspect the Fuel Inlet Strainer. 

Is the Fuel Inlet Strainer plugged? 

Yes »Replace the Fuel Pump Inlet Strainer. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Before continuing, check the Fuel Pump Module harness connector terminals for corrosion, damage, or 
terminal push out. Make sure the ground circuit is functional. Repair as necessary. Replace the Fuel 
Pump Module. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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14. IGNITION WIRE 

NOTE: If the vehicle being tested does not have an ignition wire answer YES to this test and continue. 
Turn the ignition off. 
Remove the ignition wire. 
Measure the resistance of the ignition wire. 

Is the resistance below 10K ohms? 

Ves »Go To 15 

No »Replace the Ignition Wire. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE· STANDARD PROCEDURE) 

15. IGNITION COIL 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
Disconnect the NO.8 Ignition Coil harness connector. 
Using a 12-volt test light connected to 12-volts, probe the (K98) Coil 
Control No.B circuit. 
Crank the engine for 5 seconds while observing the test light. 

NOTE: The primary resistance of the 4.7L Ignition coil is 0.6 to 0.9 
of an ohm and the resistance of a 5.7L Ignition coil is 0.558 to 
0.682 of an ohm at 25° C (770 F). 

Does the test light brightly blink/flicker? 

Ves » Verify that there is good pin to terminal contact in the Igni
tion Coil and the Powertrain Control Module connectors. If 
OK, replace the Ignition Coil in accordance with the Service 
Information. 

COIL

fGNlTlON 816350bb 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No » Go To 16 

16. (K98) COIL CONTROL NO.8 CIRCUIT 

Turn the ignition off. 

Disconnect the C 1 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Check the (K98) Coil Control NO.8 circuit for an open, short to ground, 
and short to voltage. 

Was a problem found with the (K98) Coil Control No.8 circuit? 

Ves »Repair the (KgB) Coil Control NO.8 circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE· STANDARD PROCEDURE.) 

No »Go To 17 COIL. 
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1 7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Sensor, Coil, 
Injector, and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
related Sensors, Coils, Injectors, and the Powertrain Control Module connectors. 
Refer to any Technical Service ButJetins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. . 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
Under closed throttle decel and AlC off. ECT above 75° C (167° F). Engine start time is greater than 50 sec
onds . 

• Set Condition: 
The PCM measures the variation between crankshaft position reference points. The measurements are com
pared to an ideal reference that is stored in the PCM. If the variation exceeds a calibrated percentage, a fault 
is stored. One Trip Fault. Three good trips to turn off the MIL. 

TONE WHEEUPULSE RING 

WIRE HARNESS 

CRANKSHAFT POSITION SENSOR 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding_ (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Turn the ignition on. 
With the scan tool select View DTCs. 
Record the related DTC and Freeze Frame data. 
With the scan tool clear OTCs. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With the scan tool select View DTCs. 

NOTE: If the DTC does not reset it may be necessary to test drive the vehicle. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. WIRE HARNESS INSPECTION 

Turn the ignition off. 
Visually inspect the CKP wire harness. Look for any chafed, pierced, pinched, or partially broken wires. 
Verity that there is good pin to terminal contact in the Sensor and Powertrain Control Module connectors. 
Visually inspect the CKP wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Make sure the Crankshaft Position Sensor is properly installed and the mounting bolt(s) are torqued to the proper 
specification. 

Were any of the above conditions present? 

Yes »Repair as necessary 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. TONE WHEEUFLEX PLATE INSPECTION 

Remove the Crankshaft Position Sensor. 

Inspect the Tone Wheel/Flex Plate slots for damage, foreign material, or excessive movement. 

Were any problems found? 

Yes »Repair or replace the Tone Wheel/Flex Plate as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. CRANKSHAFT POSITION SENSOR 

If there are no possible causes remaining, view repair. 

Repair 
Verify that there is good pin to terminal contact in the Sensor and Powertrain Control Module connec
tors. Replace the Crank Position Sensor if no problems were found with the connectors. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0325-KNOCK SENSOR 1 CIRCUIT 

SEIIISOR· 
IIIOCI[ 

KNOCK KNOCK KNOCK KNOCK (4.7L) 
SENSOR NO.1 SENSOR NO.1 SENSOR NO, 2 SENSOR NO, 2 

SIGNAL RETURN SIGNr.L RETURN 

'I 'I 'I 3
1 

K42 K942 K242 K924 
20 2D 20 20 

DBIYL BRILG SRMlT WTIIIR 

,.leI Je. 3.L Jel r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - MODULE· 
KNOCK KNOCK KNOCK KNOCK I PO.ERTRAIN 

I SENSOR NO.1 SENSOR NO.1 SENSOR NO, 2 SENSOR NO, 2 I CONTAOL 
I SIGNAL RETURN SIGNAL RETURN I 

I KNOCK KNOCK KNOCK KNOCK I 
I SENSOR NQ, 1 SENSOR NO, 1 SENSOR NO, 2 SENSOR NO 2 I 
1_ SIGN~ ___ RETU~ _______________ RETUR~ _ SI~L _ J 

25 C2 24 C2 37 C2 36 C2 
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20 
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j 
KNOCK 

SENSOR NO.1 
SIGNAL 

SElSOR· 
KNOCK NO.1 
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J 
KNOCK 

SENSOR NO, 1 
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SElSOR· 
KlOCINO.1 
(3.1L/S.1L) 

~8lAGK 

~1 
SElSOR· 

KNOell NO. t 
(3.7L/5.7LJ 

For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
Knock is the spontaneous auto-ignition of the remaining fuel/air mixture in the engine combustion chamber that 
occurs after normal combustion has started. It can occur under extreme vehicle operating conditions such as high 
engine temperature, high MAP, low humidity, and heavy loads to the engine. Knock is caused by excessive spark 
advance for the given engine operating conditions. Severe, continuous knock may be caused by carbon deposits, 
bad gasoline, and/or low octane fuel. Avoiding light audible knock is important for customer satisfaction while pre
venting excessive knock is important to protect engine components. The output voltage from the knock circuit rep
resents the strength of the engine knock and is read by the engine controller. The knock system output voltage is 
not zero due to engine background noise, even when knock is not present This background noise varies from 
engine to engine depending on the engine age, engine temperature, engine speed, engine load, and other engine 
operating conditions. When the engine is operated under high load conditions where knock is possible, the knock 
voltage is tested to decide if it exceeds the knock voltage threshold. Knock has occurred when the knock voltage is 
at or above this knock threshold. When knock is detected a calibrated short term knock spark retard to be sub
tracted from the spark advance is calculated. The amount of retarded spark advance is based off a calibrated sever
ity of the knock event Severity is the amount of knock voltage that is greater than the knock threshold voltage level. 
This retarded spark advance is used in the next ignition event to prevent further knock events. If knock continues, 
an additional amount of short term spark advance retard is added. The additional amount of short term spark 
advance retard is based off a second calibrated severity amount. When short term knock spark retard compensation 
continues for a calibrated length of time and exceeds a retard threshold, long term knock spark retard compensation 
is initiated. If knock persists, additional short term knock spark retard is used besides the long term knock spark 
retard. When knock stops, short term knock spark retard is eliminated, the long term knock spark retard is reduced 
by a calibrated amount to recover some previously retarded spark advance. This decreases spark retard to improve 
engine performance . 

• When Monitored: 
This monitor runs above 2000 rpm, under open throttle conditions. The Knock diagnostic does not run at idle 
or during decelerations. The high voltage test runs all the times the engine is running . 

• Set Condition: 
The PCM detects the Knock sensor signal is above the maximum acceptable voltage. Two Trip Fault. Three 
good trips to turn off the MIL. 

Possible Causes 

(K42) KNOCK SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K42) KNOCK SENSOR NO.1 SIGNAL CIRCUIT OPEN 

(K942) KNOCK SENSOR NO.1 RETURN CIRCUIT OPEN 

(K42) KNOCK SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO THE (K942) KNOCK SENSOR NO.1 RETURN 
CIRCUIT 

(K42) KNOCK SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO GROUND 

KNOCK SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys! belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
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NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to reset. 
With the scan tool, select View DTCs. 

Is the DTe Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 • ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (K42) KNOCK SENSOR NO.1 SIGNAL SHORTED TO VOLTAGE 

Turn the inni'til'\n off. 

Disconnect the Knock Sensor harness connector. 
Disconnect the C2 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (K42) Knock Sensor No.1 Signal circuit in 
the Knock Sensor harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K42) Knock Sensor No.1 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

4 

seNSOR. 

KNOCK 

CUL) 
SENSOR· 

KNOCK NO. 1 
ca:nJ5.1L) 

819238b3 
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3. (K42) KNOCK SENSOR NO.1, SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K42) Knock Sensor No.1 Signal circuit 
from the Knock Sensor harness connector to the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes 

No 

» Go To 4 

» Repair the open in the (K42) Knock Sensor No.1 Signal cir
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

4. (K942) KNOCK SENSOR NO.1 RETURN CIRCUIT OPEN 

Measure the resistance of the (K942) Knock Sensor No.1 Return circuit 
from the Knock Sensor harness connector to the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the open in the (K942) Knock Sensor No.1 Return 
circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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5. (K42) KNOCK SENSOR NO.1 SIGNAL SHORTED TO THE (K942) KNOCK SENSOR NO.1 RETURN 
CIRCUIT 

Measure the resistance between. the (K42) Knock Sensor No.1 Signal 
circuit and the (K942) Knock Sensor No.1 Return circuit in the Knock 
Sensor harness connector. 

Is the resistance below 100 ohms? 

Ves »Repair the short between the (K42) Knock Sensor No.1 ,$Ig-
nal circuit and the (K942) Knock Sensor No.1 Return circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. (K42) KNOCK SENSOR NO.1 SIGNAL SHORTED TO ,GROUND 

Measure the resistance between ground and the (K42) Knock Sensor 
No.1 Signal circuit in the Knock Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K42) Knock Sensor No.1 
Signal circuit. 
Perform the POWERT(1AIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 7 

7. KNOCK SENSOR 1 

Turn the ignition off. 

" 

II!!N8Oft· 
KNOCK 

(Ull 

S!NSOR. 

KNOCK 
fULl 

2 

1 ..iJ BlACK 

~n8Jm, 
SI!NSOR· 

KNOCK NO. 1 
(ULl$,n.l 

81923a34 

SI!NIIOR. 

KNOCK NO. 1 

(1.7L15.n.) 

81923a8b 

Verify that there is good pin to terminal contact at the Knock Sensor and the Powertrain Control Module connectors. 
If no problems were found in the connectors, replace the Knock Sensor 1. 
Connect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
With the scan tool, clear DTCs. 
Start the engine and allow it to reach normal operating temperature. 
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WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result In 
personal injury or death. 
NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to reset. 
With the scan tool, select View DTCs. 

Did the status of this DTC change to Active? 

Yes »Go To 8 

No »Test complete. 
Perform the Powertrain Verification Test. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

8. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Knock Sensor 1 and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the Powertrain Verification Test. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the Powertrain Verification Test. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 



9 • 386 ENGINE - ELECTRICAL DIAGNOSTICS - GAS ------------ DR 

P0330 .. KNOCK SENSOR 2 CIRCUIT 
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Theory of Operation 
Knock is the spontaneous auto-ignition of the remaining fuellair mixture in the engine combustion chamber that 
occurs after normal combustion has started. It can occur under extreme vehicle operating conditions such as high 
engine temperature, high MAP, low humidity, and heavy loads to the engine. Knock is caused by excessive spark 
advance for the given engine operating conditions. Severe, continuous knock may be caused by carbon deposits, 
bad gasoline, and/or low octane fuel. Avoiding light audible knock is important for customer satisfaction while pre
venting excessive knock is important to protect engine components. The output voltage from the knock circuit rep
resents the strength of the engine knock and is read by the engine controller. The knock system output voltage is 
not zero due to engine background noise, even when knock is not present. This background noise varies from 
engine to engine depending on the engine age, :engine temperature, engine speed, engine load, and other engine 
operating conditions. When the engine is operated under high load conditions where knock is possible, the knock 
voltage is tested to decide if it exceeds the knock voltage threshold. Knock has occurred when the knock voltage is 
at or above this knock threshold. When knock is detected a calibrated short term knock spark retard to be sub
tracted from the spark advance is calculated. The amount of retarded spark advance is based off a calibrated sever
ity of the knock event. Severity is,the amount of knock voltage that is greater than the knock threshold voltage level. 
This retarded spark advance is used in the next ignition event to prevent further knock events. If knock continues, 
an additional amount of short term spark advance retard is added. The additional amount of short term spark 
advance retard is based off a second calibrated severity amount. When short term knock spark retard compensation 
continues for a calibrated length of time and exceeds a retard threshold, long term knock spark retard compensation 
is initiated. If knock persists, additional short term knock spark retard is used besides the long term knock spark 
retard. When knock stops, short term knock spark retard is eliminated, the long term knock spark retard is reduced 
by a calibrated amount to recover some previously retarded spark advan~e. This decreases spark retard to improve 
engine performance. 

• When Monitored: 
This monitor runs above 2000 rpm, under open throttle conditions. The Knock diagnostiC does not run at idle 
or during decelerations. The high voltage test runs aU the times the engine is running . 

• Set Condition: 
The PCM detects the Knock Sensor voltage is not within the calibrated value. Two Trip Fault. Three good trips 
to turn off the MIL. 

Possible Causes 

(K242) KNOCK SENSOR NO.2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K242) KNOCK SENSOR NO.2 SIGNAL CIRCUIT OPEN 

(K924) KNOCK SENSOR NO.2 RETURN CIRCUIT OPEN 

(K242) KNOCK SENSOR NO.2 SIGNAL CIRCUIT SHORTED TO THE (K924) KNOCK SENSOR NO.2 RETURN 
CIRCUIT 

(K242) KNOCK SENSOR NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

KNOCK SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

DiagnostiC Test 

1. ACTIVE DTC 

Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
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NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to reset. 
With the scan tool, select View DTCs. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING). 

2. (K242) KNOCK SENSOR NO.2 SIGNAL SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the No.2 Knock Sensor harness connector. 
Disconnect the C2 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (K242) Knock Sensor No.2 Signal circuit in 
the Knock Sensor harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K242) Knock Sensor 
No.2 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 3 
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3. (K242) KNOCK SENSOR NO.2 SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K242) Knock Sensor No.2 Signal circuit 
from the Knock Sensor harness connector to the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the open in the (K242) Knock Sensor No.2 Signal 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. {Refer to 
9 - ENGINE - STANDARD PROCEDURE}. 

4. (K924) KNOCK SENSOR NO.2 RETURN CIRCUIT OPEN 

Measure the resistance of the (K924) Knock Sensor No.2 Return circuit 
from the Knock Sensor harness connector to the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No » Repair the open in the (K924) Knock Sensor No.2 Return 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 
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5. (1<242) KNOCK SENSOR NO.2 SIGNAL SHORTED TO THE (K924) KNOCK SENSOR NO.2 RETURN 
CIRCUIT 

Measure the resistance between the (K242) Knock Sensor No.2 Signal 
circuit and the (K924) Knock Sensor No.2 Return circuit in the Knock 
Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (K242) Knock Sensor No.2 
Signal circuit and the (K924) Knock Sensor No.2 Return cir
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 6 

6. (K242) KNOCK SENSOR NO.2 SIGNAL SHORTED TO GROUND 

Measure the resistance between ground and the (K242) Knock Sensor 
No.2 Signal circuit in the Knock Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K242) Knock Sensor No.2 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 7 

7. KNOCK SENSOR 2 

Turn the ignition off. 

4 

4 3 

4 

SENSOR. 2 

tCNOC:K 
(L7L) 

8I!NSOR. 

KNOCK 

(ULI 

2 

SENSOR-

KNOCK NO. 2 
(3.7U5.n) 

81923bdb 

SENSOR. 
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Verify that there is good pin to terminal contact at the Knock Sensor and the Powertrain Control Module connectors. 
If no problems were found in the connectors, replace the Knock Sensor 2. 
Connect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
With the scan tool, clear DTCs. 
Start the engine and allow it to reach normal operating temperature. 
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WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to reset. 
With the scan tool, select View DTCs. 

Is the status of this DTC Active? 

Ves »Go To 8 

No »Test complete. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

8. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide. inspect the wiring and connectors between the Knock Sensor 2 and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

No »Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 
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-P0335-CRANKSHAFT POSITION SENSOR CIRCUIT 
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• When Monitored: 
Engine cranking . 

• Set Condition: 
No CKP signal is present during engine cranking, and at least 8 camshaft position sensor ,signals have 
occurred. One Trip Fault. Three good trips to turn off the MIL. 

Possible Causes 

(F855) 6-VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(F855) 5-VOLT SUPPLY CIRCUIT OPEN 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(K24) CKP SIGNAL CIRCUIT OPEN 

(K24) CKP SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K24) CKP SIGNAL CIRCUIT SHORTED GROUND 

(K24) CKP SIGNAL CIRCUIT SHORTED TO THE (F855) 5-VOLT SUPPLY CIRCUIT 

(K900) SENSOR GROUND CIRCUIT OPEN 

CRANKSHAFT POSITION SENSOR 

CAMSHAFT POSITION SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre .. Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagn,ostic Test 

1 . ACTIVE DTC 

Turn the ignition on. ' ",/1'"'.' ' 

With the scan tool, select View DTCs. Copy DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal Injury or death. 

NOTE: Att~mpt to operate the vehicle under conditions similar to which the DTC was set. 

NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Ves »Go To '2 

No »Go To 14 
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2. (F855) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Disconnect the CKP Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (F855) 5-volt Supply circuit in the CKP Sen
sor harness connector. 

Is the Yoltage between 4.5 and 5.2 Yolts? 

Yes »Go To 3 

No »Go To 10 

3. (K24) CKP SIGNAL CIRCUIT 

Measure the voltage on the (K24) CKP Signal circuit in the CKP Sensor 
harness connector. 

NOTE: The sensor Yoltage should be approximately 5.0 volts (plus 
or minus .1 volt) with the connector disconnected. 

Does the scan tool display the yoltage as described above? 

Yes »Go To 4 

No »Go To 7 
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4. (K900) SENSOR GROUND CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K900) Sensor ground circuit from the 
CKP Sensor harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the open in the (K900) Sensor ground circuit. 
Perform the POWEATRAIN VERIFICATION TEST. (Refer to 
9 - EN~INE - STANDARD PROCEDURE.) 
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5. (K24) CKP SIGNAL CIRCUIT SHORTED TO THE (F855) 5-VOLT SUPPLY CIRCUIT 

Measure the resistance between the (K24) CKP Signal circuit and the 
(F855) 5-volt Supply circuit in the CKP Sensor harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (K24) CKP Signal circuit and 
the (F855) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. CRANKSHAFT POSITION SENSOR 

NOTE: Inspect the slots on the flywheel for damage. If a problem is found repair as necessary. 

If there are no possible causes remaining, view repair. 

Repair 
Verity that there is good pin to terminal contact in the Crank Position Sensor and Powertrain Control 
Module connectors. Replace the Crank Position Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7 a (K24) CKP SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

Ignition on, engine not running. 
Measure the voltage on the (K24) CKP Signal circuit in the CKP Sensor 
harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K24) CKP Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 
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8. (K24) CKP SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K24) CKP Signal circuit from the CKP 
Sensor harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 9 

No »Repair the open in the (K24) CKP Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

9. (K24) CKP SIGNAL CIRCUIT SHORTED TO GROUND 

between ground and the (K24) CKP Signal cir
cuit in the CKP Sensor harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short to ground in the (K24) CKP Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 13 
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1 o. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (F855) 5-volt Supply circuit in the CKP Sen* 
sor harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (F855) 5-volt Supply cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 • ENGINE - STANDARD PROCEDURE.) 

No »Go To 11 

11. (F855) 5-VOLT SUPPLY CIRCUIT OPEN 

Turn the ignition off. 

CAU!ION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (F855) 5-volt Supply circuit from the CKP 
Sensor harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 12 

No »Repair the open in the (F855) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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12. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (F855) 5-volt Supply 
circuit in the CKP Sensor harness connector. 

Is the resistance below 100 ohms? 

Ves »Repair the short to ground in the (F855) 5-volt Supply cir-
1 

-&JID 
::~ 

cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 13 ,~, ,-~' 

13. POWERTRAIN CONTROL MODULE (PCM) 

IEN8OR· 
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SENSOR
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related- Sensor and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partiatly broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
retated Sensor and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

14. ERRATIC CKP SENSOR SIGNAL 

Turn the ignition off. 
With a lab scope probe and the Miller special tool #6801, backprobe the (K24) CKP Signal circuit in the CKP har
ness connector. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Ignition on. engine not running. 
Wiggle the related wire harness and lightly tap on the Crank Position Sensor. 
Observe the lab scope screen. 
Look for any pulses generated by the CKP Sensor. 
Allow the engine to idle. 
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Observe the lab scope screen. 

Did the CKP Sensor generate any erratic pulses? 

Ves »Verify that there is good pin to terminal contact in the Crank Position Sensor and Powertrain Control 
Module connectors,. Replace the Crank Position Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TE~T. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 15 

15. ERRATIC CMP SIGNAL 

Turn the ignition off. 
With a lab scope probe and the'Miller special tool #6801, backprobe the (K44) CMP Signal circuit in the CMP 
harness connector. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, ,belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Ignition on, engine not running. 
Wiggle the related wire- harness and tightly tap on the Cam Position Sensor. 
Observe the lab scope screen. 
Look for any pulses generated by the CMP Sensor. 
Allow the engine to idle. 
Observe the lab scope screen. 

Did the CMP Sensor generate any pulses? 

Ves »Verify that there is good pin to terminal contact in the CMP Sensor and Powertrain Control Module con-
nectors. Replace the Camshaft Position Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Test complete, the conditions that set this DTC are not present at this time. Refer to the INTERMIT-
TENT CONDITION Diagnostic Procedure for further assistance. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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• When Monitored: 
While cranking the engine and with the engine running . 

• Set Condition: 
When the CKP Sensor failure counter reaches 20. One Trip Fault. Three good trips to turn off the MIL. 

Possible Causes 

(F855) 5-VOLT SUPPLY CIRCUIT OPEN 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(K24) CKP SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K24) CKP SIGNAL CIRCUIT OPEN 

(K24) CKP SIGNAL CIRCUIT SHORTED TO GROUND 

(K24) CKP SIGNAL CIRCUIT SHORTED TO THE (F855) 5-VOLT SUPPLY CIRCUIT 

CRANKSHAFT POSITION SENSOR 

TONE WHEEUPULSE RING 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING). 

DiagnostiC Test 

1. ACTIVE DTC 

Turn the ignition on. 
With the scan tool, select View DTCs. Copy DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
NOTE: Attempt to operate the vehicle under conditions similar to which the DTC was set. 

NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. CHECKING CRANKSHAFT POSITION SENSOR SIGNAL WITH A LAB SCOPE 

Turn the ignition off. 
With a lab scope probe and the Miller special tool #6801, backprobe the (K24) CKP Signal circuit in the Sensor 
harness connector. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Ignition on, engine not running. 
Observe the lab scope screen. 
Start the engine. 
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Observe the lab scope screen. 

Are there any irregular or missing signals? 

Yes »Go To 3 

No »Go To 8 

3. WIRE HARNESS INSPECTION 

Turn the ignition off. 
Visually inspect the related wire harness including the ground circuit. Look for any chafed, pierced, pinched, or par
tially broken wires. 
Visually inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Verify that there is good pin to terminal contact in the Crankshaft Position Sensor and the Powertrain Control Mod
ule connectors. 
Make sure the Crankshaft Position Sensor and the Camshaft Position Sensor are properly installed and the mount
ing bolt(s) are torqued to the proper specification. 
Refer to any TSBs that may apply. 

Were any of the above conditions present? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. (F855) 5-VOLT SUPPLY CIRCUIT OPEN OR SHORTED TO GROUND 

Disconnect the CKP Sensor connector. 
Ignition on, engine not running. 
Measure the voltage on the (F855) 5-volt Supply circuit in the Sensor 
harness connector. 

Is the voltage between 4.5 and 5.2 volts? 

Yes »Go To 5 

No »Repair the open or short to ground in the (F855) 5-volt Sup-
ply circuit. Use Miller special tool #8815 when checking for 
an open circuit to prevent PCM harness connector terminal 
damage. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. TONE WHEEUFLEX PLATE INSPECTION 

Turn the ignition off. 
Carefully disconnect the Negative Battery (Ground) cable. 
Remove the Crankshaft Position Sensor. 
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Inspect the Tone Wheel/Flex Plate slots for damage, foreign material, or excessive movement. 

Were any problems found? 

Yes »Repair or replace the Tone Wheel/Flex Plate as necessary. 
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Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. CHECKING CAMSHAFT POSITION SENSOR SIGNAL WITH A LAB SCOPE 

Install the CKP Sensor and connect the battery cable. 

NOTE: An intermittent condition in the Cam Position Sensor can cause the P0339 to set. 
With the a lab scope probe and the Miller special tool #6801, backprobe the (K44) CMP Signal circuit in the Sensor 
harness connector. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Ignition on, engine not running. 

Wiggle the related wire harness and lightly tap on the Cam Position Sensor. 
Observe the lab scope screen. 
Start the engine. 
Observe the lab scope screen. 

Are there any irregular or missing signals? 

Yes »Verify that there is good pin to terminal contact in the CMP Sensor and Powertrain Control Module con-
nectors. Replace the Camshaft Position Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 7 

7. CRANKSHAFT POSITION SENSOR 

If there are no possible causes remaining, view repair. 

Repair 
Verify that there is good pin to terminal contact in the CKP Sensor and Powertrain Control Module con
nectors. Replace the Crankshaft Position Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

8. CKP SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Disconnect the CKP Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (K24) CKP Signal circuit in the Sensor har
ness can nector. 
Wiggle the related wire harness while taking this measurement. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K24) CKP Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 9 
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9. (K24) CKP SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance in the (K24) CKP Signal circuit from the CKP 
harness connector to the appropriate terminal of special tool #8815. 
Wiggle the wire harness while taking this measurement. 

Is the resistance below 1.0 ohm? 

Yes »Go To 10 

No »Repair the excessive resistance in the (K24) CKP Signal 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

10. (K24) CKP SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K24) CKP Signal cir
cuit in the CKP Sensor harness connector. 
Wiggle the related wire harness while monitoring the resistance value. 

Does the resistance ever go below 100 ohms? 

Ves »Repair the short to ground in the (K24) Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 11 
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11. (K24) CKP SIGNAL CIRCUIT SHORTED TO THE (F855) 5-VOLT SUPPLY CIRCUIT 

Measure the resistance between the (F855) 5-volt Supply circuit and the 
(K24) CKP Signal circuit in the CKP harness connector. 
Wiggle the related wire harness while taking this measurement. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (F855) 5-volt Supply circuit 
and the (K24) CKP Signal circuit. 

Per10rm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 12 

12. POWERTRAIN CONTROL MODULE (PCM) 

ANSOR-

I'OtIITION 
1"7L) 8162eba8 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Sensor and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Crankshaft Position Sensor and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0340-CAMSHAFT POSITION SENSOR CIRCUIT 
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• When Monitored: 
During engine cranking and with the engine running. Battery voltage greater than 10 volts . 

• Set Condition: 
At least 5 seconds or 2.5 engine revolutions have elapsed with crankshaft position sensor signals present but 
no camshaft position sensor signal. One Trip Fault. Three good trips to turn off the MIL. 

Possible Causes 

(F856) 5-VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(F856) 5-VOLT SUPPLY CIRCUIT OPEN 

(F856) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(K44) CMP SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K44) CMP SIGNAL CIRCUIT OPEN 

(K44) CMP SIGNAL CIRCUIT SHORTED GROUND 

{K44} CMP SIGNAL SHORTED TO THE (F856) 5-VOLT SUPPLY CIRCUIT 

(K900) SENSOR GROUND CIRCUIT OPEN 

CAMSHAFT POSITION SENSOR 

CRANKSHAFT POSITION SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE "
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Turn the ignition on. 
With the scan tool l select View DTCs. Copy DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Attempt to operate the vehicle under conditions similar to which the DTC was set. 

NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Go To 14 
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2. (F856) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Disconnect the CMP Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (F856) 5-volt Supply circuit in the CMP 
Sensor harness connector. 

Is the voltage between 4.5 and 5.2 volts? 

Yes »Go To 3 

No »Go To 10 

3. (K44) CMP SIGNAL CIRCUIT 

Measure the voltage on the (K44) CMP Signal circuit in the CMP Sen
sor harness connector. 

Is the voltage between 4.5 and 5.0 volts? 

Yes »Go To 4 

No »Go To 7 

IENIOR· 
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4. (K900) SENSOR GROUND CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K900) Sensor ground circuit from the 
CMP Sensor harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No » Repair the open in the (K900) Sensor ground circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. (K44) CMP SIGNAL SHORTED TO THE (F856) 5-VOLT SUPPLY CIRCUIT 

Measure the resistance between the (K44) CMP Signal circuit and the 
(F856) 5-volt Supply circuit in the CMP Sensor harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (K44) CMP Signal circuit and 
the (F856) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. CAMSHAFT POSITION SENSOR 
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000 000 

30 
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38 

PCM PINOUT 

aox 8115 

81cc4617 

81cc4654 

NOTE: Inspect the Camshaft sprocket for damage per the Service Information. If a problem is found repair 
as necessary. 

If there are no possible causes remaining, view repair. 

Repair 
Verify that there is good pin to terminal contact in the CMP Sensor and Powertrain Control Module con~ 
nectors. Replace the Camshaft Position Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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7. (K44) CMP SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 

Disconnect the C2 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (K44) CMP Signal circuit in the CMP Sen
sor harness connector. 

Is there any voltage present? 

Ves »Repair the short to voltage in the (K44) CMP Signal circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

8. (K44) CMP SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K44) CMP Signal circuit from the CMP 
Sensor harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Ves »Go To 9 

No »Repair the open in the (K44) CMP Signal circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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9. (K44) CMP SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K44) CMP Signal cir
cuit in the CMP Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K44) CMP Signal circuit 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 10 

1 O. (F856) 5-VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C1 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (F856) 5-volt Supply circuit in the CMP 
Sensor harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (F856) 5-volt Supply cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 11 
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11. (F856) S-VOlT SUPPLY CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (F856) 5-volt Supply circuit between the 
CMP Sensor harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Ves »Go To 12 

No »Repair the open in the (F856) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

12. S-VOlT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (F856) 5-volt Supply 
circuit in the CMP Sensor harness connector. 

Is the resistance below 100 ohms? 

Ves »Repair the short to ground in the (F856) 5-volt Supply cir-
cuit. 
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Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 13 ~, 
SENSOR· 

CAMSHAFT 

POSITION 

(GAS) 
81cc45f7 

13. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Sensor and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
related Sensor and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE ~ STANDARD PROCEDURE.) 
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14. ERRATIC CMP SIGNAL 

With a lab scope probe and the Miller special tool #6801, back probe the (K44) CMP Signal circuit in the CMP 
harness connector. 

WARNING: When the engine is operating, do not stand In direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Ignition on, engine not running. 
Wiggle the related wire harness and lightly tap the Camshaft Position Sensor. 
Observe the lab scope screen. 
Allow the engine to idle. 
Observe the lab scope screen. 

Did the CMP Sensor generate any erratic pulses? 

Yes »Replace the Camshaft Position Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 15 

15. ERRATIC CKP SIGNAL 

Turn the ignition off. 
With a lab scope probe and the Miller special tool #6801, backprobe the (K24) CKP Signal circuit in the CKP har
ness connector. 

WARNING: When the engine is operating! do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Ignition on, engine not running. 
Wiggle the related wire harness and lightly tap on the Crankshaft Position Sensor. 
Observe the lab scope screen. 
Allow the engine to idle. 
Observe the lab scope screen. 

Did the CKP Sensor generate any erratic pulses? 

Yes »Replace the Crankshaft Position Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Test complete, the conditions that set this DTC are not present at this time. Refer to the INTERMIT-
TENT CONDITION Diagnostic Procedure for further assistance. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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• When Monitored: 
While cranking the engine and engine running . 

• Set Condition: 
When the failure counter reaches 20. One Trip Fault. Three good trips to turn off the MIL. 

Possible Causes 

(F856) 5-VOLT SUPPLY CIRCUIT OPEN 

(F856) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(K44) CMP SIGNAL CIRCUIT SHORTED TO VO~TAGE 

(K44) CMP SIGNAL CIRCUIT OPEN 

(K44) CMP SIGNAL CIRCUIT SHORTED TO GROUND 

(K44) CMP SIGNAL CIRCUIT SHORTEP TO THE (F866) 5-VOLT SUPPLY 

TONE WHEEUPULSE RING 

CAMSHAFT POSITION SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

, v,~", ~~, ' ' 
- - -.... -. ~ .... ~ 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Turn the ignition on. 
With the scan tool, select View DTCs. Copy DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Attempt to operate the vehicle under. conditions similar to which the DTC was set. 

NOTE: It may be necessary to tes~ ~rlve the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
With a scan too', select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. CHECKING CAMSHAFT POSITION SENSOR SIGNAL WITH A LAB SCOPE 

Turn the ignition off. 
With a lab scope probe and the Miller special tool #6801, backprobe the (K44) CMP Signal circuit in the CMP 
harness connector. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Ignition on, engine not running. 
Observe the lab scope screen. 
Start the engine. 
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Observe the lab scope screen. 

Are there any irregular or missing signals? 

Yes »Go To 3 

No »Go To 8 

3. WIRE HARNESS INSPECTION 

Turn the ignition off. 

Verify that there is good pin to terminal contact in the CMP Sensor and the Powertrain Control Module connectors. 

Visually inspect the related wire harness including the ground circuit. Look for any chafed, pierced, pinched, or par
tially broken wires. 

VisuaUy inspect the related wire harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Make sure the Crankshaft Position Sensor and the Camshaft Position Sensor are properly installed and the mount
ing bolt(s) are torqued to the proper specification. 
Refer to any TSBs that may apply. 

Were any of the above conditions present? 

Ves »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4 .. (F856) 5-VOLT SUPPLY CIRCUIT OPEN OR SHORTED TO GROUND 

Disconnect the CMP Sensor connector. 
Ignition on, engine not running. 
Measure the voltage on the (F856) 5-volt Supply circuit in the CMP har
ness connector. 

Is the voltage between 4.5 and 5.2 volts? 

Yes »Go To 5 

No »Repair the open or short to ground in the (F856) 5-volt Sup-
ply circuit. Use Miller special tool #8815 when checking for 
an open circuit to prevent PCM harness connector terminal 
damage. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. TONE WHEEUPULSE RING INSPECTION 

Turn the ignition off. 

Carefully disconnect the Battery Ground cable. 
Remove the Camshaft Position Sensor. 

I v I 
--L 

1 

3 ~, 
SENIOR-

CAMSHAFT 

P08ITJON 

(GAS) 

Inspect the Tone Wheel/Pulse Ring for damage, foreign material, or excessive movement. 

Were any problems found? 

Yes »Repair or replace the Tone Wheel/Pulse Ring as necessary. 

-&lID 
~:~ 

81ce45ef 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. CHECKING CRANKSHAFT POSITION SENSOR SIGNAL WITH A LAB SCOPE 

NOTE: An intermittent condition in the Crank Position Sensor can cause the P0344 to set. 
Install the CMP Sensor and connect the Battery cable. 
With a lab scope probe and the Miller spedal tool #6801, backprobe the (K24) CKP Signal circuit in the CKP har
ness connector. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Ignition on, engine not running. 
Wiggle the related wire harness and lightly tap on the Crank Position Sensor. 

Observe the lab scope screen. 
Start the engine. 
Observe the lab scope screen. 

Are there any irregular or missing signals? 

Yes »Verify that there is good pin to terminal contact in the CKP Sensor and Powertrain Control Module con-
nectors. Replace the Crankshaft Position Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 7 

7. CAMSHAFT POSITION SENSOR 

If there are no possible causes remaining, view repair. 

Repair 
Verify that there is good pin to terminal contact in the CMP Sensor and Powertrain Control Module con
nectors. Replace the Camshaft Position Sensor if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

8. (K44) CMP SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the CMP Sensor connector. 
Disconnect the C2 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (K44) CMP Signal circuit. 
Wiggle the related wire harness while taking this measurement. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K44) CMP Signal circuit. 

No 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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9. (K44) CMP SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance in the (K44) CMP Signal circuit from the CMP 
harness connector to the appropriate terminal of special tool #8815. 
Wiggle the related wire harness while taking this measurement. 

Is the resistance below 5.0 ohms? 

Yes »Go To 10 

No »Repair the excessive resistance in the (K44) CMP Signal 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

1 o. (K44) CMP SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K44) CMP Signal cir
cuit in the CMP Sensor harness connector. 
Wiggle the related wire harness while monitoring the resistance value. 

Does the resistance ever go below 100 ohms? 

Yes »Repair the short to ground in the (K44) CMP Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 11 
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11. (K44) CMP SIGNAL CIRCUIT SHORTED TO THE (F856) 5-VOLT SUPPLY CIRCUIT 

Measure the resistance between the (F85S) 5-volt Supply circuit and the 
(K44) CMP Signal circuit in the CMP harness connector. 
Wiggle the related wire harness while taking this measurement. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (F856) 5-volt Supply circuit 

No 

and the (K44) CMP Signal circuit. 
Peliorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 12 

1 2. POWERTRAIN CONTROL MODULE (PCM) 

3 
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81cc4654 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Sensor and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the CMP 
Sensor and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Peliorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Peliorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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Theory of Operation 
Exhaust gas recirculation is a method of reducing emissions of oxides of nitrogen. As the inert exhaust gas is recir
culated, the mixture absorbs heat in the combustion chamber without interacting with the fuel/air mixture and 
reduces the formation of NOx emissions. After the EGR monitor conditions are met, the EGR valve is turned on and 
off momentarily. The EGR monitor calculated the difference in engine roughness from the EGR off condition to the 
EGR condition. This engine combustion stability difference as measured by engine roughness is the measure of a 
functional EGR system . 

• When Monitored: 
Engine running for greater than two minutes with the Engine Coolant Temp greater than 700 C (1580 F). EGR 
active. Less than 8500 feet. Ambient temperature greater than _6 0 C (200 F) . 

• Set Condition:The PCM closes the EGR valve while monitoring the 02 Sensor signal. Once a closed EGR 
fueling sample has been established the PCM then ramps in EGR and additional fueling while monitoring the 
02 sensor signal in the open state. A fueling sample is again established. The PCM then compares the dif
ferent 02 Sensor signal readings (fueling samples). If a larger than expected variation is detected, a soft fail
ure is recorded. Three soft failures set a one trip failure. After two failed trips, a DTC is set and the MIL is 
illuminated. 

Possible Causes 

(Z335) EGR SOLENOID GROUND CIRCUIT OPEN 

(K35) EGR SOLENOID CONTROL CIRCUIT SHORTED TO GROUND 

(K35) EGR SOLENOID CONTROL CIRCUIT SHORTED TO VOLTAGE 

(K35) EGR SOLENOID CONTROL CIRCUIT OPEN 

EGR SOLENOID ASSEMBLY 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE· 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: Diagnose and repair any EGR circuit DTCs before continuing with this procedure. 
Turn the ignition on. 
With the scan tool, select View DTCs. Copy DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Attempt to operate the vehicle under conditions similar to which the DTC was set. 

NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
With a scan tool, select View DTCs. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITIENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. ROUGH IDLE OR STALLING AT IDLE 

Turn the ignition off. 
Turn all accessories off. 
Start the engine. 

9 - 423 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

Does the engine run rough or stall at idle? 

Yes »Go To 3 

No »Go To 5 

3. EGR VALVE ASSEMBLY CONTROL CIRCUIT 

Turn the ignition off. 
Disconnect the EGR Valve Assembly harness connector. 

Start the engine. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

Does the engine continue to run rough or stall with the EGR Valve Assembly connector disconnected? 

Yes »Go To 8 

No »Go To 4 

4. (K35) EGR SOLENOID CONTROL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

Disconnect the EGR Solenoid harness connector. 

Ignition on, engine not running. 

Measure the voltage on the (K35) EGR Solenoid Control circuit in the 
EGR Solenoid connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K35) EGR Solenoid Con-

No 

trol circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 9 

5. EGR SYSTEM TEST 

Turn all accessories off. 
Start the engine and allow it to reach operating temperature. 

, 
UIEIILY. 

£INUIT_" 
RECIRCULUIOI 

VALVE 
IUUIIa 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With the scan tool, perform the EGR System Test. 



9 .. 424 ENGINE .. ELECTRICAL DIAGNOSTICS .. GAS ------------ DR 

Select OPEN to open the EGR valve. 

Did the engine run rough or statl when the valve was opened during the system test? 

Yes »Go To 8 

No »Go To 6 

6. (Z335) EGR SOLENOID GROUND CIRCUIT OPEN 

Turn the ignition off. 
Using a 12-volt test light connected to battery voltage, probe the (Z335) 
EGR Solenoid ground circuit in the EGR Solenoid harness connector. 

Does the 12-volt test light illuminate brightly? 

Yes »Go To 7 

No »Repair the open in the (Z335) EGR Solenoid ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 
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7. (K35) EGR CONTROL CIRCUIT HIGH RESISTANCE 

Turn the ignition off. 
Connect the EGR Valve Assembly connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller Special Tool #8815 along with 
the #8815-1 to perform the diagnosis. 
Using a voltmeter, perform a voltage drop test by backprobing the (K35) EGR Control circuit at the EGR Valve 
Assembly harness connector and probing the appropriate terminal of the special tool #8815. Make sure the volt
meter leads are connected so that positive polarity is displayed on the voltmeter. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With the scan tool, perform the EGR System Test. 
Select OPEN to open the EGR valve. 
Monitor the circuit voltage on the voltmeter. 

Is the voltage below 0.5 volts when the valve was opened during the system test? 

Yes »Go To 8 

No »Repair the (K35) EGR Control circuit for excessive resistance. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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8. EGR VALVE ASSEMBLY 

WARNING:' The normal operating temperature of the EGR system is very high. Never work around or 
attempt to service any part of the EGR system until it has cooled. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the EGR Valve Assem
bly and the Powertrain Control Module (PCM). 
Verify that there is good pin to terminal contact in the Solenoid and the Powertrain Control Module connectors. 
Look for any chafed, pierced, pinched, or partially broken wires. 
Verify that there is good pin to terminal contact in the EGR Sole'noid and the Powertrain Control Module connectors. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 
Inspect the EGR Valve Assembly for the following: 
- Proper mounting, leaking gasket(s) 
- Damaged, leaking. or obstructed EGR tube(s) 
- Carbon build up on or near the EGR pintle or within passages. 

Were any problem found? 

Yes »Repair or replace the EGR system components as necessary. 
Perform the, POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the EGR Valve Assembly. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

9. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wrring and connectors between the EGR Solenoid 
Assembly and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Solenoid and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 



g .. 426 ENGINE - ELECTRICAL DIAGNOSTICS .. GAS ------------ DR 

P0403-EGR SOLENOID CIRCUIT 

VALVE 

·f 1 >C==:= 
I' .. ···L, .... 

K900 
20 

DBI1lG 

I 
• 
I 

" 

K34 
20 

OBn.G 

1112 

" 

F856 
20 

YllPK 

I 
.ltS4 

I 
F856 

K900 20 
20 YllPK 

" 

K35 
20 

DBNT 

OBIDG 1 
271 C2 22 01 27 Ct 8 02 

- - - - - - - - - - - - - - - - - - - - - 10DULE 

" 

Z335 
20 

BKMT 

I 
..... a107 

I SENSOR EGR 5VOLT EGR I . 
GROUND SIGNAL SUPPLY SOL POWIRTAIII 

I CONTROL r COIfAOL 

I I l ____________________ J 

ISIEIIL '·EaR 
ULIE 

(aAi EICEPT 1.7L HD) 

10 

38 

10DULE· 
POWERTRAII 
COITROL C1 

(alit 

For a complete wiring diagram Refer to Section 8W. 

10 

38 

10DULE· 
POWERTRIII 
COITROL C2 

(all, 

....... 



DR ------------ ENGINE - ELECTRICAL DIAGNOSTICS - GAS 9 - 427 

• When Monitored: 
Engine running. Battery voltage greater than 10 volts . 

• Set Condition: 
The EGR solenoid control circuit is not in the expected state when requested to operate by the PCM. One Trip 
Fault. 

Possible Causes 

(Z335) EGR SOLENOID GROUND CIRCUIT OPEN 

(K35) EGR SOLENOID CONTROL CIRCUIT SHORTED TO VOLTAGE 

(K35) EGR SOLENOID CONTROL CIRCUIT SHORTED TO GROUND 

(K35) EGR SOLENOID CONTROL CIRCUIT OPEN 

EGR SOLENOID ASSEMBLY 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
With the scan tool, actuate the EGR Valve Solenoid Duty Cycle to 79.9%. 

With the scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (K35) EGR CONTROL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the EGR Valve Assembly connector. 
Disconnect the C2 PCM harness connector. 
Turn the ignition on. 
Measure the voltage of the (K35) EGR Control circuit in the EGR Valve 
Assembly harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K35) EGR Control circuit. 

No 

Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 3 
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3. EGR CONTROL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Measure the resistance between ground and the (K35) EGR Control 
circuit in the EGR Valve Assembly harness connector. 

Is the resistance above 100 ohms? 

Yes »Go To 4 

No »Repair the short to ground in the (K35) EGR Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

4. (K35) EGR CONTROL CIRCUIT OPEN OR HIGH RESISTANCE 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals, resulting 
in poor terminal to pin connection. Install Miller Special tool #8815 
to perform diagnosis. 
Measure the resistance of the (K35) EGR Control circuit between the 
EGR Valve Assembly harness connector and the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the excessive resistance in the (K35) EGR Control 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 
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5. (Z335) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

Using a 12 volt test light connected to 12 volts, check the (Z335) 
Ground circuit in the EGR Valve Assembly harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes »Go To 6 

No »Repair the (Z335) Ground circuit for an open circuit or high 
resistance. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

6. EGR VALVE ASSEMBLY 

Connect the C2 Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
With the scan tool, actuate the EGR Valve Solenoid Duty Cycle. 
Select the Duty Cycle reading of 79.9% 
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Using a 12 volt test light connected to ground, check the (K35) EGR Control circuit in the EGR Valve Assembly 
harness connector. 

NOTE: If the DTC is active, the actuation test may not be allowed by the PCM. If may be necessary to clear 
the DTCs before starting the actuation. 

NOTE: The voltage supplied to the solenoid circuit during the actuation may be less than battery voltage. 
The test light should be illuminated, but may not be as bright as a direct connection to the battery_ 

NOTE: The test light should be illuminated and bright proportional to the maximum duty cycle allowed by 
the scan tool. For example, if the scan tool allows 100% actuation, the brightness should be as bright as a 
direct connection to the battery. If the scan tool allows a maximum 25% actuation, the brightness should be 
25°k as bright as a direct connection to the battery. 

Does the test light illuminate accordingly during the actuation? 

Yes »Verify that there is good pin to terminal contact in the Solenoid and the Powertrain Control Module con-
nectors. Replace the EGR Valve Assembly in accordance with the Service Information if no problems 
were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 7 
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7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the EGR Solenoid 
Assembly and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Solenoid and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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Theory of Operation 
The EGR valve has a position sensor and the EGR position rationality is designed to make sure that the valve 
moves freely within its operating range. Closed valve position reference check verifies that the valve is within its 
allowable upper and lower limits. The EGR position rationality test looks for a sustained error relative to commanded 
valve position . 

• When Monitored: 
Engine running . 

• Set Condition: 
The EGR flow or valve movement is not what is expected. 

Possible Causes 

EXCESSIVE RESISTANCE IN THE (F856) 5-VOLT SUPPLY CIRCUIT 

(K35) EGR SOLENOID CONTROL CIRCUIT EXCESSIVE RESISTANCE 

(K34) EGR SENSOR SIGNAL CIRCUIT EXCESSIVE RESISTANCE 

(K900) SENSOR GROUND CIRCUIT OPEN 

(Z335) EGR SOLENOID GROUND CIRCUIT OPEN 

EGR SOLENOID ASSEMBLY 

POWERTRA1N CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose and repair any eGR Signal circuit high or low DTCs before continuing with this procedure. 
Turn the ignition on. 
With the scan tool, select View DTCs. Record DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

WARNING: The normal operating temperature of the EGR system is very high. Never work around or 
attempt to service any part of the EGR system until it has cooled. 

NOTE: Attempt to operate the vehicle under conditions similar to which the DTC was set. 

NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
With a scan tool, select View DTes. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. (F856) 5 VOLT SUPPLY CIRCUIT HIGH RESISTANCE 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
along with the #8815-1 to perform the diagnosis. 
Using a voltmeter, perform a voltage drop test by backprobing the 
(F856) 5 Volt Supply circuit at the EGR Valve Assembly harness con
nector and probing the appropriate terminal of the special tool #8815. 
Make sure the voltmeter leads are connected so that positive polarity is 
displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
Start the engine. 

Is the voltage below 0.5 volts? 

Yes »Go To 3 

No »Repair the (F856) 5 Volt Supply circuit for high resistance. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

3. (K34) EGR SIGNAL CIRCUIT HIGH RESISTANCE 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
along with the #8815-1 to perform the diagnosis. 
Using a voltmeter, perform a voltage drop test by backprobing the (K34) 
EGR Signal circuit at the EGA Valve Assembly harness connector and 
probing the appropriate terminal of the special tool #8815. Make sure 
the voltmeter leads are connected so that positive polarity is displayed 
on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
Start the engine. 

Is the voltage below 0.5 volts? 

Ves »Go To 4 

No »Repair the (K34) EGR Signal circuit for high resistance. 
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Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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4. (K900) SENSOR GROUND CIRCUIT HIGH RESISTANCE 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
along with the #8815-1 to perform the diagnosis. 
Using a voltmeter, perform a voltage drop test by backprobing the 
(K900) Sensor Ground circuit at the EGR Valve Assembly harness con
nector and probing the appropriate terminal of the special tool #8815. 
Make sure the voltmeter leads are connected so that positive polarity is 
displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
Start the engine. 

Is the voltage below 0.5 volts? 

Yes »Go To 5 

No »Repair the (K900) Sensor Ground circuit for high resis-
tance. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

5. GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition off. 
Disconnect the EGR Valve Assembly harness connector. 
Using a 12 volt test light connected to the 12 volts, check the (Z335) 
Ground circuit in the EGR Valve Assembly harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes »Go To 6 

No » Repair the (Z335) Ground circuit for an open circuit of high 
resistance. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 • ENGINE - STANDARD PROCEDURE.) 

6. (K35) EGR CONTROL CIRCUIT HIGH RESISTANCE 

Turn the ignition off. 
Connect the EGR Valve Assembly connector. 
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CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller Special Tool #8815 along with 
the #8815-1 to perform the diagnosis. 
Using a voltmeter, perform a voltage drop test by backprobing the (K35) EGR Control circuit at the EGR Valve 



DR ------------ENGINE· ELECTRICAL DIAGNOS"nCS - GAS 9 • 435 

Assembly harness connector and probing the appropriate terminal of the special tool #8815. Make sure the volt
meter leads are connected so that positive polarity is displayed on the voltmeter. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With the scan tool, perform the EGR System Test. 
Select OPEN to open the EGR valve. 
Monitor the circuit voltage on the voltmeter. 

Is the voltage below 0.5 volts when the valve was opened during the system test? 

Yes »Go To 7 

No »Repair the (K35) EGR Control circuit for excessive resistance. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. EGR VALVE ASSEMBLY 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the EGR Valve Assem
bly and the Powertrain Control Module (PCM). 
Verify that there is good pin to terminal contact in the Solenoid and the Powertrain Control Module connectors. 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the EGR Valve Assembly in accordance with the Service Information if no problems were found 
with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
With the ignition on. Battery voltage above 10.0 volts . 

• Set Condition: 
EGA Position Sensor Signal is less than the minimum acceptable voltage. One trip Fault. 

Possible Causes 

(F856) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(F856) 5~VOLT SUPPLY CIRCUIT OPEN 

(K34) EGR POSITION SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

(K34) EGA POSITION SENSOR SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 

EXCESSIVE RESISTANCE IN THE (K34) EGR SIGNAL CIRCUIT 

EGR SOLENOID ASSEMBLY 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Turn the ignition on. 
With the scan tool, select View DTCs. Record DTC and Freeze Frame information. 
Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
WARNING: The normal operating temperature of the EGR system is very high. Never work around or 
attempt to service any part of the EGR system until it has cooled. 

NOTE: Attempt to operate the vehicle under conditions similar to which the DTC was set. 

NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. (F856) 5~VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Disconnect the EGR Solenoid harness connector. 
Ignition on, engine not running. 
Measure the voltage of the (F856) 5-volt Supply circuit in the EGR Sole
noid harness connector. 

Is the voltage between 4.5 to 5.2 volts? 

Yes »Go To 3 

No »Go To 7 

3. (K34) EGR POSITION SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance between ground and the (K34) EGR Position 
Sensor Signal circuit in the EGR Solenoid harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground circuit in the (K34) EGR Position 
Sensor Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 4 
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4. (K34) EGR SENSOR SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 

Measure the resistance between the (K34) EGR Position Sensor Signal 
circuit and (K900) Sensor ground circuit in the EGR Solenoid harness 
connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (K900) Sensor ground and the 
(K34) EGR Position Sensor Signal circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 5 
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5. EXCESSIVE RESISTANCE IN THE (K34) EGR SIGNAL CIRCUIT 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals, resulting 
in poor terminal to pin connection. Install Miller Special Toot #8815 
to perform diagnosis. 
Measure the resistance of the (K34) EGR Signal circuit between the 
Exhaust Gas Recirculation Valve harness connector and the appropriate 
terminal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the excessive resistance in the (K34) EGR Signal 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

6. EXHAUST GAS RECIRCULATION VALVE 

Turn the ignition off. 
Connect the C2 PCM harness connector. 
Turn the ignition on. 

3 

With the scan tool, read the Exhaust Gas Recirculation Valve signal voltage. 
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NOTE: The sensor voltage should be approximately 5.0 volts (plus or minus .1 volt) with the connector dis
connected. 

Does the scan tool display the voltage as described above? 

Yes »Verify that there is good pin to terminal contact in the Solenoid and the Powertrain Control Module con-
nectors. Replace the EGR Valve Assembly in accordance with the Service Information if no problems 
were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 9 

7. 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C1 PCM harness connector. 
Measure the resistance between ground and the (F856) 5-volt Supply 
circuit in the EGR Solenoid harness connector. 

Is the resistance below 100 ohms? 

Yes 

No 

» Repair the short to ground in the (F856) 5-volt Supply cir
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

» Go To 8 
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8. (F856) 5·VOLT SUPPLY CIRCUIT OPEN 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (F856) 5-volt Supply circuit from the EGR 
Solenoid harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 9 

No »Repair the open in the (F856) 5-volt Supply circuit. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

9. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the EGA Solenoid 
Assembly and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Solenoid and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts . 

• Set Condition: 
EGR position sensor signal is greater than the maximum acceptable value. One trip Fault. 

Possible Causes 

(K34) EGR POSiTION SENSOR SIGNAL CIRCUIT SHORTED TO THE (F856) 5-VOLT SUPPLY CIRCUIT 

(K34) EGR POSITION SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K34) EGR POSITION SENSOR SIGNAL CIRCUIT OPEN 

(K900) SENSOR GROUND CIRCUIT OPEN 

EGR SOLENOID ASSEMBLY 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE • 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Turn the ignition on. 

With the scan tool, select View DTCs. Record DTC and Freeze Frame information. 
Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these Instructions can result In 
personal injury or death. 

WARNING: The normal operating temperature of the EGR system is very high. Never work around or 
attempt to service any part of the EGR system until it has cooled. 

NOTE: Attempt to operate the vehicle under conditions similar to which the DTC was set. 

NOTE: It may be necessary to test drive the vehicle within the OlC monitoring conditions In order for this 
OTC to set. 
With a scan tool, select View DTCs. 

Is the OTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. (K34) EGR POSITION SENSOR SIGNAL CIRCUIT SHORTED TO THE (F856) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Disconnect the EGR Solenoid harness connector. 
Disconnect the C1 and C2 PCM harness connectors. 
Measure the resistance between the (K34) EGR Position Sensor Signal 
circuit and the (F856) 5-volt Supply circuit in the EGR Solenoid harness 
connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (K34) EGR Position Sensor 

No 

Signal circuit and the (F856) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 3 

3. (K34) EGR POSITION SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Ignition on, engine not running. 
Measure the voltage on the (K34) EGR Sensor Signal circuit in the 
EGR Solenoid harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K34) EGR Position Sen-
sor Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 • ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. EGR SOLENOID ASSEMBLY 

Turn the ignition off. 
Connect the PCM harness connectors. 
Connect a jumper wire between the (K34) EGR Position Sensor Signal 
circuit and the (K900) Sensor ground circuit. 
With the scan tool, monitor the EGR Position Sensor voltage. 

Ignition on, engine not funning. 

NOTE: The sensor voltage should be approximately 0.0 volts (plus 
or minus .1 volt) with the jumper wire in place. 

Does the scan tool display the voltage as described above? 

Yes »Verify that there is good pin to terminal contact in the Sole-
noid and the Powertrain Control Module connectors. 
Replace the EGR Valve Assembly in accordance with the 
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Service Information if no problems were found with the con
nectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 a ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

NOTE: Remove the jumper wire before continuing. 

5. EGR POSITION SENSOR SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K34) EGR Position Sensor Signal circuit 
from the EGR Solenoid harness connector to the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Ves »Go To 6 

No »Repair the open in the (K34) EGR Position Sensor Signal 
circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. (K900) SENSOR GROUND CIRCUIT OPEN 

the of the (K900) Sensor ground circuit from the 
EGR Solenoid harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 30 ohms? 

Ves »Go To 7 

No »Repair the open in the (K900) Sensor ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the EGR Solenoid 
Assembly and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Solenoid and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGrNE - STANDARD PROCEDURE.) 
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Theory of Operation 
The State of Change (SOC) catalyst monitor uses the signals from both the upstream and downstream 02 sensors 
to detect aging of the catalyst. Based on the fact that when a catalyst ages, it loses some of its Oxygen Storage 
Capacity (OSC). As a result. part of the untreated exhaust gases can breakthrough the catalyst and causes the 
downstream 02 sensor to deviate from its neutral (Stoichiometric) position. By observing the activities in the down
stream 02 signal, the degradation level of catalyst can be detected. In general, the higher the downstream 02 
sensor SOC value, the more exhaust gas breakthrough and the lower the OSC of the catalytic converter . 

• When Monitored: 
ECT above 70° C (158° F), engine RPM between 1400 and 2300, vehicle speed between 64 and 96 kph (40 
and 60 mph). and engine run time greater than 3 minutes . 

• Set Condition: 
If the final State of Change index is within the calibrated fail threshold. Two trip fault. Three good trips to turn 
off the MIL. 

Possible Causes 

(K902) 02 RETURN UPSTREAM CIRCUIT SHORTED TO GROUND 

(K904) 02 RETURN DOWNSTREAM CIRCUIT SHORTED TO GROUND 

(K902) 02 RETURN UPSTREAM CIRCUIT OPEN 

(K904) 02 RETURN DOWNSTREAM CIRCUIT OPEN 

EXHAUST LEAK 

ENGINE MECHANICAL CONDITION 

AGING 02 SENSOR 

CATALYTIC CONVERTER 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: A new rear 02 Sensor along with an aging front 02 Sensor may cause the DTC to set. Review the 
repair history of the vehicle before continuing. 
NOTE: If an 02 Sensor DTC set along with the Catalytic Converter Efficiency DTC diagnose the 02 Sensor 
DTC(s) before continuing. 
NOTE: Check for contaminants that may have damaged the 02 Sensor and Catalytic Converter: contami
nated fuel, unapproved silicone, oil and coolant, repair necessary. 
Start the engine. 
Anow the engine to reach normal operating temperature. 
With a scan tool. select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. VISUALLY INSPECT CATALYTIC CONVERTER 

Inspect the Catalytic Converter for the following damage. 
Damage Catalytic Converter, dents or holes. 
Severe discoloration caused by overheating the Catalytic Converter. 
Catalytic Converter broke internally. 
Inspect both ends of the converter, inlet and outlet. 
Leaking Catalytic Converter. 

Were any problems found? 

Yes »Replace the Catalytic Converter. Repair the condition that may have caused the failure. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE· STANDARD PROCEDURE.) 

No »Go To 3 

3. (K902) 02 RETURN UPSTREAM CIRCUIT VOLTAGE CHECK 

Turn the ignition off. 
Disconnect the 1/1 02 Sensor harness connector. 
Turn the ignition on. 
Measure the voltage on the (K902) 02 Return Upstream circuit in the 
02 Sensor harness connector. 

Is the voltage at 2.5 volts? 

Yes »Go To 4 

No »Go To 5 

4. (K904) 02 RETURN DOWNSTREAM CIRCUIT VOLTAGE CHECK 

innitil'\n off. 

Disconnect the 1/2 02 Sensor harness connector. 
Turn the ignition on. 

Measure the voltage on the (K904) 02 Return Downstream circuit in the 
02 Sensor harness connector. 

Is the voltage at 2.5 volts? 

Yes »Go To 10 

No »Go To 7 
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5. (K902) 02 RETURN UPSTREAM CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C1 and C2 PCM harness connectors. 
Measure the resistance between ground and the (K902) 02 Return 
Upstream circuit in the 1/1 02 Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K902) 02 Return 
Upstream circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. (K902) 02 RETURN UPSTREAM CIRCUIT OPEN 

Measure the resistance of the (K902) 02 Return Upstream circuit from 
the 1/1 02 Sensor harness connector to the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 9 

No »Repair the open in the (K902) 02 Return Upstream circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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7. (K904) 02 RETURN DOWNSTREAM CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the 1/2 02 harness connector. 
Measure the resistance between ground and the (K904) 02 Return 
Downstream circuit in the 1/2 02 Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K904) 02 Return Down-
stream circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

8. 02 RETURN DOWNSTREAM CIRCUIT OPEN 

Measure the resistance of the (K904) 02 Return Downstream circuit 
from the 1/2 02 Sensor harness connector to the appropriate terminal 
of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 9 

No »Repair the open in the (K904) 02 Return Downstream cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

9. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Sensor and the 
Powertrain Control Module (PCM). 
Look for any chafed. pierced. pinched, or partially broken wires. 
Look for broken, bent. pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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1 o. CHECKING THE EXHAUST SYSTEM FOR LEAKS 

Turn the ignition off. 
Raise the vehicle in accordance with the Service Information. 

WARNING: The normal operating temperature of the exhaust system is very high. Never work around or 
attempt to service any part of the exhaust system until it has cooled. Special care should be taken when 
working near the catalytic converter. The temperature of the converter rises to a high revel after a short 
period of engine operating time. 
Connect Exhaust Cone #8404-EC or #8404-EC to Air Pressure Regulator (with hose) #W-18-MIL-1146AS. 

CAUTION: The air pressure must not exceed 27.6 kPa (4 psi), otherwise engine damage can occur. 
Attach shop air to the air pressure regulator. 
Adjust the Air Pressure Regulator to 27.6 kPa (4 psi) 
Insert the exhaust cone into the vehicle tail pipe. 
If the vehicle is equipped with dual exhaust. Use the #8404-ECT with equipped attached plug, plug one side of the 
dual exhaust pipe. Pressurize the other as described above. 
Apply Mopar® Air Leak Detector PN# 05191804AA (or an equivalent leak finder liquid) to the following areas: 
- All welded joints from the exhaust manifold to 152.4 mm (6 inches) behind the downstream 02 sensor 
- 02 sensor seal points 
- 02 sensor boss welds 
- Flange/joint connection(s) 
- Exhaust manifold to cylinder head connection(s) 
- EGR solenoid gasket base and tube seal points (if equipped) 
Watch for the liquid/soapy water to bubble. 
Use the following definitions to help determine if system or component repair/replacement is necessary: 
Type 1 Leak is defined as a leak where very small foam like bubbles 1 mm (0.04 of an inch) or less appear. 
Any Type 1 or greater leaks found in welded jOints, 02 sensor seal points or 02 sensor boss welds must be 
repaired or the component must be replaced. 
Type 2 Leak is defined as a leak where larger bubbles pea size, 8 mm (0.3 of an inch) or greater appear. 
Any Type 2 or greater leaks found in flange or joint connections, exhaust manifold to cylinder head connections, or 
EGR gasket and tube seal points must be repaired or the components must be replaced 

Leak Location 
Repair required if results at 4 psi reveal bubble 

size: 

Welded joints Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor seal points Type 1; 1 mm (0.04 of an inch) or greater 

02 Sensor boss welds Type 1, 1 mm (0.04 of an inch) or greater 

Flange I joint connections ~8 mm (0.3 of an inch) or greater 

Exhaust Manifold to cylinder head connections Type 2, 8 mm (0.3 of an inch) or greater 

EGR gasket and tube seal pOints Type 2, 8 mm (0.3 of an inch) or greater 
. .. 

If a leak IS found that matches the above definition, repair or replace the component as necessary . 
Once the repair is complete, repeat the procedure to verify that aU leaks have been repaired. 

Were any exhaust leaks found? 

Yes »Repair or replace the leaking exhaust parts as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 11 
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11. ENGINE MECHANICAL CONDITION 

Check the exhaust for excessive smoke caused by an internal problem in the engine. 

Is an engine mechanical condition present? 

Yes »Repair the engine mechanical condition as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 12 

1 2. AGING 02 SENSOR 

A new rear 02 Sensor along with an aging front 02 Sensor may cause the DTC to set. 
Review the vehicles repair history. 

Has the rear 02 Sensor been replaced without replacing the front 02 Sensor? 

Yes »Replace the Front 02 Sensor as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 13 

13. CATALYTIC CONVERTER 

If there are no possible cause remaining, view repair. 

Repair 
Replace the Catalytic Converter. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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Theory of Operation 
The State of Change (SOC) catalyst monitor uses the signals from both the upstream and downstream 02 sensors 
to detect aging of the catalyst. Based on the fact that when a catalyst ages, it loses some of its Oxygen Storage 
Capacity (OSC). As a result, part- of the untreated exhaust gases can breakthrough the catalyst and causes the 
downstream 02 sensor to deviate from its neutral (Stoichiometric) position. By observing the activities in the down
stream 02 signal, the degradation level of catalyst can be detected. In general, the higher the downstream 02 
sensor SOC value, the more exhaust gas breakthrough and the lower the OSC of the catalytic converter . 

• When Monitored: 
ECT above 70° C (158° F), engine RPM between 1400 and 2300, vehicle speed between 64 and 96 kph (40 
and 60 mph), and engine run time greater than 3 minutes . 

• Set Condition: 
If the final State of Change index is within the calibrated fail threshold. Two trip fault. Three good trips to turn 
off the MIL. 

Possible Causes 

(K902) 02 RETURN UPSTREAM CIRCUIT SHORTED TO GROUND 

(K904) 02 RETURN DOWNSTREAM CIRCUIT SHORTED TO GROUND 

(K902) 02 RETURN UPSTREAM CIRCUIT OPEN 

(K904) 02 RETURN DOWNSTREAM CIRCUIT OPEN 

EXHAUST LEAK 

ENGINE MECHANICAL CONDITION 

AGING 02 SENSOR 

CATALYTIC CONVERTER 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: A new rear 02 Sensor along with an aging front 02 Sensor may cause the DTC to set. Review the 
repair history of the vehicle before continuing. 

NOTE: If an 02 Sensor DTC set along with the Catalytic Converter Efficiency DTC diagnose the 02 Sensor 
DTC(s) before continuing. 

NOTE: Check for contaminants that may have damaged the 02 Sensor and CatalytiC Converter: contami
nated fuel, unapproved silicone, oil and coolant, repair necessary. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. VISUALLY INSPECT CATALYTIC CONVERTER 

Inspect the Catalytic Converter for the following damage. 
Damage Catalytic Converter, dents or holes. 
Severe discoloration caused by overheating the Catalytic Converter. 
Catalytic Converter broke internally. 
Inspect both ends of the converter, inlet and outlet. 
Leaking Catalytic Converter. 

Were any problems found? 

Ves »Replace the CatalytiC Converter. Repair the condition that may have caused the failure. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. (K902) 02 RETURN UPSTREAM CIRCUIT VOLTAGE CHECK 

Turn the ignition off. 
Disconnect the 2/1 02 Sensor harness connector. 
Turn the ignition on. 
Measure the voltage on the (K902) 02 Return Upstream circuit in the 
02 Sensor harness connector. 

Is the voltage at 2.5 volts? 

Ves »Go To 4 

No »Go To 5 

4. (K904) 02 RETURN DOWNSTREAM CIRCUIT VOLTAGE CHECK 

Turn the ignition off. 
Disconnect the 2/2 02 Sensor harness connector. 
Turn the ignition on. 
Measure the voltage on the (K904) 02 Return Downstream circuit in the 
02 Sensor harness connector. 

Is the voltage at 2.5 volts? 

Ves »Go To 10 

No »Go To 7 
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5. (K902) 02 RETURN UPSTREAM CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C1 and C2 PCM harness connectors. 
Measure the resistance between ground and the (K902) 02 Return 
Upstream circuit in the 2/1 02 Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K902) 02 Return 
Upstream circuit. 
Perform the POWERTRAtN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. (K902) 02 RETURN UPSTREAM CIRCUIT OPEN 

Measure the resistance of the (K902) 02 Return Upstream circuit from 
the 211 02 Sensor harness connector to the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 9 

No »Repair the open in the (K902) 02 Return Upstream circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

3 

SENSOR· 
OXYGEN 

SENSOR

OXYGEN 

& 

16 

24 

31 

81653c09 

-&JID 
::~ 

32 

8 
0 000000 

( )00000 15 

Q 000000 23 

( )00000 :ro 
0 000000 

38 

PCMPINOUT 
eOX881S 

81653d27 



DR ------------ ENGINE· ELECTRICAL DIAGNOSTICS .. GAS 9 .. 457 

7. (K904) 02 RETURN DOWNSTREAM CIRCUIT SHORTED TO GfiOUND 

Turn the ignition off. 
Disconnect the 212 02 harness connector. 
Measure the resistance between grounQ and the (K904) 02 Return 
Downstream circuit in the 212 02 Sensor harness conn~tor. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K904) 02 Return Down-
stream circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

8. (K904) 02 RETURN DOWNSTREAM CIRCUIT OPEN 

Measure the resistance of the (K904) 02 Return Downstream circuit 
from the 212 02 Sensor harness connector to the appropriate terminal 
of special tool #8815. 

Is the resistance below 5.0 ohms? 

Ves »Go To 9 

No »Repair the open in the (K904) 02 Return Downstream cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

9. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Sensor and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched. or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Sensor and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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10. CHECKING THE EXHAUST SYSTEM FOR LEAKS 

Turn the ignition off. 
Raise the vehicle in accordance with the Service Information. 

WARNING: The normal operating temperature of the exhaust system is very high. Never work around or 
attempt to service any part of the exhaust system until it has cooled. Special care should be taken when 
working near the catalytic converter. The temperature of the converter rises to a high level after a short 
period of engine operating time. 
Connect Exhaust Cone #8404-EC or #8404-EC to Air Pressure Regulator (with hose) #W-18-MIL-1146AS. 

CAUTION: The air pressure must not exceed 27.6 kPa (4 psi), otherwise engine damage can occur. 
Attach shop air to the air pressure regulator. 
Adjust the Air Pressure Regulator to 27.6 kPa (4 psi) 

Insert the exhaust cone into the vehicle taU pipe. 
If the vehicle is equipped with dual exhaust. Use the #8404-ECT with equipped attached plug. plug one side of the 
dual exhaust pipe. Pressurize the other as described above. 
Apply Mopar® Air Leak Detector PN# 05191804AA (or an equivalent leak finder liquid) to the following areas: 

- All welded joints from the exhaust manifold to 152.4 mm (6 inches) behind the downstream 02 sensor 

- 02 sensor seal points 
- 02 sensor boss welds 
- Flange/joint connection(s) 
- Exhaust manifold to cylinder head connection(s) 
- EGR solenoid gasket base and tube seal points (if equipped) 
Watch for the liquid/soapy water to bubble. 
Use the following definitions to help determine if system or component repair/replacement is necessary: 

Type 1 Leak is defined as a leak where very small foam like bubbles 1 mm (0.04 of an 'Inch) or less appear. 
Any Type 1 or greater leaks found in welded joints, 02 sensor seal points or 02 sensor boss welds must be 
repaired or the component must be replaced. 
TYpe 2 Leak is defined as a leak where larger bubbles pea size. 8 mm (0.3 of an inch) or greater appear. 
Any Type 2 or greater leaks found in flange or joint connections, exhaust manifold to cylinder head connections, or 
EGR gasket and tube seal points must be repaired or the components must be replaced 

Leak Location 
Repair required if results at 4 psi reveal bubble 

size: 

Welded joints Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor seal points Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor boss welds Type 1, 1 mm (0.04 of an inch) or greater 

Flange I joint connections Type 2, 8 mm (0.3 of an inch) or greater 

Exhaust Manifold to cylinder head connections Type 2, 8 mm (0.3 of an inch) or greater 

EGR gasket and tube seal points Type 2, 8 mm (0.3 of an inch) or greater . .. 
If a leak IS found that matches the above definition. repair or replace the component as necessary . 
Once the repair is complete, repeat the procedure to verify that aU leaks have been repaired. 

Were any exhaust leaks found? 

Yes »Repair or replace the leaking exhaust parts as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 11 
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11. ENGINE MECHANICAL CONDITION 

Check the exhaust for excessive smoke caused by an internal problem in the engine. 

Is an engine mechanical condition present? 

Yes »Repair the engine mechanical condition as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 12 

12. AGING 02 SENSOR 

A new rear 02 Sensor along with an aging front 02 Sensor may cause the DTC to set. 
Review the vehicles repair history. 

Has the rear 02 Sensor been replaced without replacing the front 02 Sensor? 

Yes »Replace the Front 02 Sensor as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 13 

13. CATALYTIC CONVERTER 

If there are no possible cause remaining, view repair. 

Repair 
Replace the CatalytiC Converter. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 



9·460 ENGINE - ELECTRICAL DIAGNOSTICS - GAS ------------ DR 
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Theory of Operation 

9 - 461 

The Evap Purge Monitor tests the integrity of the hoses/tube between the throttle body/intake and the fuel tank. The 
monitor is a two stage test and runs only after the Evap system passes the small leak test. Stage one is non
intrusive. The PCM monitors the purge vapor ratio and the ESM switch closed ratio. If the purge vapor ratio is 
above a calculated value, the monitor passes. If the ESM switch closed ratio is greater than calculated value when 
purge flow is greater than a minimum value, the monitor passes. Stage two is an intrusive test and runs only if 
stage one does not pass. The PCM commands the purge solenoid to flow at a specified rate to force the purge 
vapor ratio to update. The ratio is compared to a calibrated specification. If it is less than specified, a one trip failure 
is recorded. This test can detect if the purge hose is off, obstructed, or the purge valve is not operational. 

• When Monitored: 
Engine running after a cold start with the difference between ECT and AAT is less than 10° C (190 F). Fuel 
Level between 12% and 88% full. Manifold vacuum greater than a calculated minimum value. Ambient Tem
perature between 4° C and 32° C (390 F and 890 F) . 

• Set Condition: 
When the monitor conditions are met, the PCM will ramp in purge flow. If the PCM does not sense an ESM 
switch closure after a calculated amount of purge flow accumulation, an error is detected. Two Trip Fault. 
Three good trips to turn off the MIL. 

Possible Causes 

EVAP PURGE SOLENOID VACUUM SUPPLY 

EVAP PURGE HOSEITUBE AND FRESH AIR FILTER OBSTRUCTION 

(Z910) GROUND CIRCUIT OPEN 

(K107) ESM SIGNAL CIRCUIT OPEN 

EVAPORATIVE EMISSION LEAK 

EVAP SYSTEM MONITOR SWITCH 

EVAP PURGE SOLENOID 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. VEHICLE HISTORY AND SERVICE BULLETIN INVESTIGATION 

Ignition on, engine not running. 
With a scan tool, select View DTCs. Record the related Freeze Frame data if any DTC(s) are present. 
Whether or not any DTC(s) are active you will want to check the following items which may assist in repairing the 
customer's complaint successfully. 
Check the vehicle's repair history. 
If the vehicle has a repair history that pertains to the customer's current complaint, review the repair. 
Inspect the vehicle for any aftermarket accessories that may have been installed incorrectly. 
Check for any service bu"etin(s) related to the customer's complaint or DTCs. 
If a service bulletin applies, follow the instructions per the service bulletin. 

Choose the following scenario that best applies. 

The service bulletin repaired the customer's complaint. 
Testing complete. 

A DTC is present, no service bulletins apply, or the service bulletin didn't repair the customer's complaint. 
Go To 2 
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2. ACTIVE DTC 

NOTE: Allow the vehicle to reach ambient temperature before continuing with this procedure. 

NOTE: A loose gas cap could have caused this DTC to set. Make sure the gas cap is tight and in good 
condition. 
NOTE: If the customer is experiencing an early fuel shut off during the fuel filling process along with P0440, 
P0441, and P0452 setting, you need to check for restrictions in the Evap Purge tubes/hoses as well as the 
Fresh Air Filter before continuing. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

3. VISUAL AND PHYSICAL INSPECTION 

Turn the ignition off. 
Perform a visual and physical inspection of the entire Evaporative Emission system. 
Check for the following conditions: 
- Hoses disconnected or left off 
- Holes or cracks 
- Loose seal pOints 
- Evidence of damaged components 
- Incorrect routing of hoses and tubes 
- Fuel Cap left off or bad gasket seal 

Were any of the above conditions found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. EVAP VACUUM SUPPLY HOSE INSPECTION 

Carefully inspect the Evap Purge Solenoid vacuum supply hose for proper routing. 
Check for a pinched or plugged hose from the throttle body or intake manifold to the Purge Solenoid. 
Make sure the vacuum port at the throttle body or intake manifold is free from any blockage. 

Were any problems found? 

Yes »Repair the vacuum supply, hose/tube as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
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5. EVAP PURGE SOLENOID 

NOTE: To continue testing you will need Miller Tool #8404 Evaporative Emission Leak Detector (EELD). 

WARNING: Keep lit cigarettes, sparks, flames, and other ignition sources away from the test area to prevent 
the ignition of explosive gases, Keep the test area well ventilated. 
Connect the red power lead of the EELD to the battery positive terminal and the black ground lead to battery neg
ative terminal. 
Disconnect the vacuum hoses at the Evap Purge Solenoid. 
Connect the SMOKE supply tip (black hose) to the "CAN" port on the Evap Purge Solenoid. 
Set the smoke/air control switch to SMOKE. 
While still holding the remote smoke/air start button, check to see if smoke is exiting the purge valve. This indicates 
that there is a leak internal to the purge valve. 

NOTE: This is an optional method of checking the purge valve for leaks if the EELD is unavailable. 
Disconnect the Smoke supply tip from the vacuum supply hoses at the Evap Purge Solenoid. 
Using a hand vacuum pump, apply 10 in Hg to the HCAN" side of the Evap Purge Solenoid. 
Observe the vacuum gauge for at least 15 seconds. 

Is smoke visible from the Evap Purge Solenoid or NOT hold a vacuum? 

Yes »Verify that there is good pin to terminal contact in the Solenoid and the Powertrain Control Module con-
nectors. Replace the Evap Purge Solenoid if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. ESIM SWITCH STATE 

Turn the ignition off. 
Connect the previously disconnected vacuum hose. 
Disconnect the Evap System Monitor Switch harness connector. 
Ignition on, engine not running. 
Monitor the ESIM Switch state on the scan tool. 
Carefully connect a jumper wire between the (K107) ESM Signal circuit 
and the (Z910) Ground circuit in the Evap System Monitor Switch har
ness connector. 
Monitor the ESIM Switch state on the scan tool. 

Did the Switch change from OPEN to CLOSED when the 
jumper wire was installed? 

Yes »Go To 9 

No »Go To 7 
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7. EXCESSIVE RESISTANCE IN THE (K107) ESM SIGNAL CIRCUIT 

Turn the ignition off. 
Disconnect the C3 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K107) ESM Signal circuit from the ESM 
harness connector to the appropriate terminal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 8 

No »Repair the excessive resistance in the (K107) ESM Signal 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

8. EXCESSIVE RESISTANCE IN THE (Z910) GROUND CIRCUIT 

Using a 12-volt test light connected to B+, probe the (Z910) Ground cir
cuit in the ESM harness connector. 

NOTE: The test light should illuminate brightly. Compare the 
brightness to that of a direct connection to B- (ground). 

Does the test light illuminate brightly? 

Yes »Go To 14 

No »Repair the excessive resistance in the (Z910) Ground cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

9. VERIFY EVAPORATIVE EMISSION LEAK 
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WARNING: Keep lit cigarettes, sparks, flames, and other ignition sources away from the test area to prevent 
the ignition of explosive gases. Keep the test area well ventilated. 
Turn the ignition off. 
To continue testing you will need Miller Tool #8404 Evaporative Emission Leak Detector (EELD). 

NOTE: The fuel tank should have between 200/0 and 80% of fuel tank capacity to properly test the Evap 
system. 
Connect the red power lead of EELD to the battery positive terminal and the black ground lead to battery negative 
terminal. 
Block the vent hose of the Evap Canister. 
Connect shop air to the EELD. 
Set the smoke/air control switch to AIR. 
Insert the tester's AIR supply tip (clear hose) into the .040 orifice on the tester's control panel. 
Press the remote smoke/air start button. 
Position the red flag on the air flow meter so it is aligned with the indicator ball. 
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When the calibration is complete, release the remote button. The EELD flow meter is now calibrated in liters per 
minute. 

Install the service port adapter #8404-14 on the vehicle's service port (if equipped) or install the #8404-ADP into the 
filter line. 

Connect the Air supply hose from the EELD to the service port (if equipped) or to the #8404-ADP adapter. 
Press the remote button to activate AI R flow. 
Compare the flow meter indicator ball reading to the red flag. 
ABOVE the red flag indicates a leak present. 
BELOW the red flag indicates a sealed system. 

Is the Indicator ball above the red flag? 

Yes »Go To 10 

No »Go To 12 

1 O. EVAPORATIVE EMISSION LEAK DETECTION 

NOTE: A thorough visual inspection of the Evap system hoses, tubes, and connections may save time in 
your diagnosis. Look for any physical damage or signs of wetness at connections. The strong smell of fuel 
vapors may aid diagnosis also. 
Remove the Air supply hose from the service port or the #8404-ADP adapter. 
Connect the SMOKE supply tip (black hose) to the service port (if equipped) or to the #8404-ADP adapter. 
Set the smoke/air control switch to SMOKE. 

NOTE: The flow meter indicator ball will not move at this point. 
Press the remote smoke/air start button. 

NOTE: Make sure that smoke has filled the Evap system by continuing to press the remote smoke/air start 
button, remove the vehicle fuel cap, and wait for the smoke to exit. Once smoke is indicated reinstall the 
fuel cap. 

NOTE: For optimal performance, introduce smoke into the system for an additional 60 seconds; continue 
introducing smoke at 15 second intervals, as necessary. 
While still holding the remote smoke/air start button, use the white light (#8404-CLL) to follow the Evap System 
path, and look for the source of the leak indicated by exiting smoke. 
If a leak is concealed from view (i.e., top of fuel tank), release the remote smoke/air start button, and use the ultra
violet (UV) black light #8404-UVL and the yellow goggles 8404-20 to look for residual traces of dye that are left 
behind by the smoke. 
The exiting smoke deposits a residual fluid that is either bright green or bright yellow in color when viewed with a 
UV light. 

NOTE: The Evap System is divided into three zones. A leak from any of these zones can cause this DTC to 
set. The lists below specify the possible leak points in that specific zone. For further assistance see the 
Zone Identification Charts below. 
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• ZONE 1 
1 Fuel Cap. 

2 Recirculation Check Valve. 

3 Vapor Recirculation Line. 

4 Signal Vapor Line for FVM. 

5 Flow Management Valve. 

6 Fuel Tank to Canister Vapor Line connection. 

7 Fuel Tank Vent (Check Valve). 

8 Vapor Line to Canister. 

9 Flow Control Orifice. 

10 Control Valve. 

11 Liquid Trap. 

12 Fuel Tank. 

13 Check valve. 

14 Fuel Fill Tube to Tank connector. 

15 Fuel Fill Tube. 

Damaged or disconnected Evap system components. 

• ZONE 2 
1 Filter. 

2 ESIM. 

3 Canister Vent Line. 

4 Evap Canister. 

5 Chassis Purge Valve. 

6 Fuel Tank to Canister Vapor Line connection. 

7 Evap Purge connection. 

• ZONE 3 
Evap Purge Vacuum Line. 

2 Connection to Chassis Line. 

3 Connection to Canister. 

4 Chassis Purge Line. 

5 Evap Purge Vacuum Line. 

6 Connection to Evap Purge Harness. 

7 Chassis Evap Purge Line connection to Engine Vacuum. 

8 Evap Purge Valve. 

9 Service Port. 

o 

0: 
815994cb 

NOTE: Carefully inspect the vent side of the Evap Canister. Due to the filtering system in the canister the 
smoke or dye mayor may not be visible. Introducing smoke into the filtered side of the canister may assist 
in locating the leak. 

Select the appropriate response from the list below: 

A leak was found at the gas cap or fuel filler tube 
Go To 11 

A leak was found in one or more of the Evap System zones 
If the leak is at a hose connection, remove the hose then reconnect the hose and check for a leak 
again. All other leaks repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No leaks were detected 
Go To 12 
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11. LEAK AT GAS CAP 

Remove the SMOKE supply tip (black hose) from the service port (if 
equipped) or to the #8404-ADP adapter. 
Install gas cap adapter. Miller Tool #8382 (1/4 turn cap) or #6922 (screw 
cap) and #8399* (secondary seal depressor) and repeat test 5. 

NOTE: The gas cap adapter is being used as a known good cap. 

Was a leak found at the gas cap adapter? 

Yes »Replace the Fuel Filler tube assembly. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
'9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the gas cap. 
Perform the PQWERTRAIN VERIFICATION TEST: (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

12. EVAP PURGE HOSE/TUBE AND FRESH AIR FILTER OBSTRUCTION 

815994c8 

Inspect the Evap Purge hose/tube for proper routing and installation between the Evap Purge Solenoid and the Fuel 
Tank between the Fuel Tank and the Evap Purge Canister 
Make sure the hose/tube and fresh air filter are not damaged, kinked, and free from any obstructions. 

Were any problems found? 

Ves »Repair or replace as necessary. 
Perform the POWERTRAIN VERIFrCATrON TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 13 

13. EVAP SYSTEM MONITOR SWITCH 

Use the wiring diagram/schematic as a guide, inspect the wiring and connections between the Evap System Monitor 
Switch and the PCM. 
Look for any chafed, pierced, pinched. or partially broken wires. 
Look for any broken, bent, pushed out. or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair and Replace as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the Evap System Monitor Switch per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.). 
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14. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Evap Purge Sole
noid Assembly, ESIM Switch and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Switch, Solenoid, and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE ~ STANDARD PROCEDURE.) 
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Theory of Operation 
The Evap Purge Monitor tests the integrity of the hoses/tube between the throttle body/intake and the fuel tank. The 
monitor is a two stage test and runs only after the Evap system passes the small leak test. Stage one is non
intrusive. The PCM monitors the purge vapor ratio and the ESM switch closed ratio. If the purge vapor ratio is 
above a calculated value, the monitor passes. If the ESM switch closed ratio is greater than calculated value when 
purge flow is greater than a minimum value, the monitor passes. Stage two is an intrusive test and runs only if 
stage one does not pass. The PCM commands the purge solenoid to flow at a specified rate to force the purge 
vapor ratio to update. The ratio is compared to a calibrated specification. If it is less than specified, a one trip failure 
is recorded. This test can detect if the purge hose is off, obstructed, or the purge valve is not operational. 

• When Monitored: 
After the Evap System small leak test has passed, with the engine running, ambient temperature between 4° 
C (390 F) and 350 (950 F), with the engine at idle after a calibrated amount of drive time has accumulated. 

• Set Condition: 
If the PCM detects that the purge vapor ratio and the ESM switch closed ratio are below a calculated value, 
the PCM commands the purge solenoid to flow at a specified rate to update the purge vapor ratio. If the ratio 
remains below a specified value, a one trip failure is recorded. Two Trip Fault. Three good trips to turn off the 
MIL 

Possible Causes 

EVAP PURGE SOLENOID VACUUM SUPPLY 

EVAP PURGE HOSEITUBE AND FRESH AIR FILTER OBSTRUCTION 

EVAP PURGE SOLENOID 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. VEHICLE HISTORY AND SERVICE BULLETIN INVESTIGATION 

Ignition on, engine not running. 

With a scan tool, select View DTes. Record the Freeze Frame data if any DTCs are present. 
Whether or not any DTC(s) are Active you will want to check the following items which may assist in repairing the 
customer's complaint successfully. 
Check the vehicle's repair history. 

If the vehicle has a repair history that pertains 'to the customer's current complaint, review the repair. 
Inspect the vehicle for any aftermarket accessories that may have been installed incorrectly. 
Check for any service buHetin{s) related to the customer's complaint or DTC(s). 
If a service bulletin applies, follow the instructions per the service bulletin. 

Choose the following scenario that best applies. 

The service bulletin repaired the customer's complaint. 
Testing complete. 

A OTC is present, no service bulletins apply, or the service bulletin didn't repair the customer's complaint. 
Go To 2 
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2. ACTIVE DTC 

NOTE: If P0443 is set along with this DTC, perform the diagnostic procedure for P0443 before continuing 
with this test. 

NOTE: If the customer is experiencing an early fuel shut off during the fuel filling process along with P0440, 
P0441, and P0452 setting, you need to check for restrictions in the Evap Purge tubes/hoses as well as the 
Fresh Air Filter before continuing. 
Start the engine. 
Allow the engine to idle. 
Using the scan tool, perform the ESIM FORCED MONITOR TEST. Allow the test to complete. 
With a scan tool, select View DTCs. 

NOTE: If any other DTC sets, active or pending, perform the diagnostic procedure for that DTC before pro
ceeding with this test. 

Is the DTC Active or Pending at this time? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

3. VISUAL INSPECTION 

Inspect the Evap System for any of the following conditions: 
- Holes or cracks 
- Loose seal points 
- Damaged or missing components 
- Incorrect routing of hoses and tubes 
- Loose or missing Fuel Cap 
- Damaged or missing Fuel Cap seal 
- Improper installation of the Fuel Cap 
- Damaged Locking tabs on the Fuel Cap and/or filler tube 
- Damaged seal points on the Fuel Cap and/or filler tube 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. INSUFFICIENT VACUUM SUPPLY TO THE EVAP PURGE SOLENOID 

Turn the ignition off. 
Carefully inspect the Evap Purge Solenoid vacuum supply hose for proper routing. 
Check for a pinched or plugged hose from the throttle body or intake manifold to the Purge Solenoid. 
Inspect the vacuum port at the throttte body or intake manifold for any damage or obstructions. 

Were any problems found? 

Yes »Repair the vacuum supply hose/tube as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go to 5 
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5. EVAP PURGE HOSEITUBE AND FRESH AIR FILTER OBSTRUCTION 

Inspect the Evap Purge hose/tube for proper routing and installation between the Evap Purge Solenoid and the Fuel 
Tank and between the Fuel Tank and the Evap Purge Canister. 
Make sure the hose/tube and fresh air filter are not damaged, kinked, and free from any obstructions. 

Were any problems found? 

Ves »Repair or replace as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. EVAP PURGE SOLENOID 

NOTE: After disconnecting the Evap Purge Solenoid vacuum connections, inspect the lines and solenoid for 
signs of contamination. 
Using a hand vacuum pump, apply 10 in Hg to the "CAN" side of the Evap Purge Solenoid. 

NOTE: The solenoid should hold vacuum for a minimum of 15 seconds. 
Ignition on, engine not running. 
With the scan tool, actuate the Evap Purge Solenoid to the ON position. 

NOTE: The vacuum should drop when the solenoid is actuated. 

Does the solenoid function as described above? 

Yes »Go To 7 

No »Verify that there is good pin to terminal contact in the Solenoid and the Powertrain Control Module con-
nectors. Replace the Evap Purge Solenoid if no problems were found in the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Evap Purge Sole
noid Assembly, ESIM Switch and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Switch, Solenoid, and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
The ignition on or engine running. Battery voltage greater than 10 volts . 

• Set Condition: 
The PCM will set a trouble code if the actual state of the solenoid does not match the intended state. One Trip 
Fault. Three good trips to turn off the MIL. 

Possible Causes 

(K52) EVAP PURGE CONTROL CIRCUIT SHORTED TO VOLTAGE 

(K70) EVAP PURGE SOLENOID SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K52) EVAP PURGE SOLENOID CONTROL CIRCUIT SHORTED TO GROUND 

EXCESSIVE RESISTANCE IN THE (K52) EVAP PURGE CONTROL CIRCUIT 

EXCESSIVE RESISTANCE IN THE (K70) EVAP PURGE SOLENOID SIGNAL CIRCUIT 

EVAP PURGE SOLENOID 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . VEHICLE HISTORY AND SERVICE BULLETIN INVESTIGATION 

Ignition on, engine not running. 

With a scan tool, select View DTCs and record the related Freeze Frame data if any DTC(s) are present. 

Whether or not any DTC(s) are Active you will want to check the following items which may assist in repairing the 
customer's complaint successfully. 

Check the vehicle's repair history. 

If the vehicle has a repair history that pertains to the customer's current complaint, review the repair. 

Inspect the vehicle for any aftermarket accessories that may have been installed incorrectly. 

Check for any service bulletin(s) related to the customer's complaint or DTC(s). 

If a service bulletin applies, follow the instructions per the service bulletin. 

Choose the following scenario that best applies. 

The service bulletin repaired the customer's complaint. 
Testing complete. 

A DTC is present, no service bulletins apply, or the service bultetin didn't repair the customer's complaint. 
Go To 2 

2. ACTIVE DTC 

Ignition on, engine not running. 

With the scan tool, Select View DTCs. 

Is the DTC Active at this time? 

Ves »Go To 3 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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3. (K52) EVAP PURGE CONTROL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the Evap Purge Solenoid harness connector. 
Disconnect the C3 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage of the (K52) Evap Purge Control circuit in the Evap 
Purge Solenoid harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K52) Evap Purge Control 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. (K70) EVAP PURGE RETURN CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (K70) Evap Purge Return circuit in the Evap 
Purge Solenoid harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K70) Evap Purge Return 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go to 5 

5. (K52) EVAP PURGE CONTROL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Measure the resistance between ground and the (K52) Evap Purge 
Control circuit in the Evap Purge Solenoid harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the (K52) Evap Purge Control circuit for a short to 
ground. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go to 6 
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6. (K52) EVAP PURGE SOLENOID CONTROL CIRCUIT OPEN 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K52) Evap Purge Solenoid Control cir
cuit from the Evap Purge Solenoid harness connector to the appropriate 
terminal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K52) Evap Purge Solenoid Control 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. (K70) EVAP PURGE SOLENOID SIGNAL CIRCUIT OPEN 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K70) Evap Purge Solenoid Signal circuit 
from the Evap Purge Solenoid harness connector to the appropriate ter
minal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 8 

No »Repair the open in the (K70) Evap Purge Solenoid Signal 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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8. EVAP PURGE SOLENOID 

Connect the C3 PCM harness connector. 
Ignition on, engine not running. 
Using a 12-volt test light connected to ground, check the (K52) Evap 
Purge Control circuit in the Evap Purge Solenoid harness connector. 
With the scan tool, actuate the Evap Purge Solenoid control to the ON 
(100%) position. 

NOTE: The DTC needs to be cleared before actuating the Purge 
Solenoid, if the DTC is not cleared, the Solenoid may not be 
allowed to actuate. 

NOTE: The test light should be illuminated and bright proportional 
to the maximum duty cycle allowed by the scan tool. For example, 
if the scan tool allows 100% actuation, the brightness should be as 
bright as a direct connection to the battery. If the scan tool allows 

SOLENOID-

EVAPPURGE 

(GAS) 

~[8} 
/~I 

BLACK 'a~ 

818480d6 

a maximum 25% actuation, the brightness should be 25% as bright as a direct connection to the battery. 

Does the test light illuminate accordingly during the actuation? 

Ves »Verify that there is good pin to terminal contact in the Solenoid and the Powertrain Control Module con-
nectors. Replace the Evap Purge Solenoid if no problems were found in the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Got To 9 

9. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Evap Purge Sole
noid Assembly, ESIM Switch and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Switch, Solenoid, and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
Immediately after the ignition has been turned off . 

• Set Condition: 
At key off, the PCM energizes the Purge Solenoid for a calibrated amount of time (30 seconds maximum) and 
stores the state of the ESIM switch. The state is evaluated again at the next key on. If the PCM does not 
detect that the ESIM switch is open, an error is detected. Two Trip Fault. Three good trips to turn off the MIL. 

Possible Causes 

EVAP PURGE HOSEITUBE AND FRESH AIR FILTER OBSTRUCTION 

(K52) EVAP PURGE SOLENOID CONTROL CIRCUIT SHORTED TO GROUND 

(K107) ESIM SWITCH SIGNAL CIRCUIT SHORTED TO GROUND 

ESM SWITCH 

EVAP PURGE SOLENOID 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. VEHICLE HISTORY AND SERVICE BULLETIN INVESTIGATION 

Ignition on, engine not running. 
With a scan tool, select View DTC(s) and record the related Freeze Frame data if any DTC(s) are present. 
Whether or not any DTC(s) are Active you will want to check the following items which may assist in repairing the 
customer's complaint successfully. 
Check the vehicle's repair history. 
If the vehicle has a repair history that pertains to the customer's current complaint, review the repair. 
Inspect the vehicle for any aftermarket accessories that may have been installed incorrectly. 
Check for any service bulletin(s) related to the customer's complaint or DTC(s). 
If a service bulletin applies, follow the instructions per the service bulletin. 

Choose the following scenario that best applies. 

The service bulletin repaired the customer's complaint. 
Testing complete. 

A DTC is present, no service bulletins apply, or the service bulletin didn't repair the customer's complaint. 
Go To 2 

2. ACTIVE DTC 

NOTE: If the customer is experiencing an early fuel shut off during the fuel filling process along with P0440, 
P0441, and P0452 setting, you need to check for restrictions in the Evap Purge tubeslhoses as well as the 
Fresh Air Filter before continuing. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC Active or Pending at this time? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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3. ESIM SWITCH STATE 

With a scan tool, select Data Display and view the ESIM Switch state. 
Disconnect the purge hose from the Evap Canister. 

Is the ESIM Switch state change from 'Closed' to 'Open' when the purge hose was disconnected? 

Yes »Go To 4 

No »Go To 7 

4. EVAP PURGE HOSEITUBE AND FRESH AIR FILTER OBSTRUCTION 

Turn the ignition off. 
Inspect the Evap Purge hose/tube for proper routing and installation betWeen the Evap Purge Solenoid and the Fuel 
Tank and between the Fuel Tank and the Evap Purge Canister. 
Make sure the hose/tube and fresh air filter are not damaged, kinked, and free from any obstructions. 
Check for any kink in the purge line connecting the LPV (Linear Purge Valve) to intake manifold. 

Were any problems found? ,,- ~ . . , 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

5. (K52) EVAP PURGE CONTROL CIRCUIT SHORTED TO GROUND 

Disconnect the C3 PCM harness connector. 
Measure the resistance between ground and the (K52) Evap Purge 
Control circuit in the Evap Purge Solenoid harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K52) Evap Purge Control 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. EVAP PURGE SOLENOID 

2 

SOLENOID· 

~APPURGE 

(GAS) 81848082 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Evap Purge Sole
noid and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the Evap 
Solenoid and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the Evap Purge Solenoid if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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7. ESIM ASSEMBLY 

With a scan tool, select Data Display and view the ESIM Switch state. 
Disconnect the Evap System Monitor Switch eJectrical connector. 

Does the ESIM Switch state change from CLOSED to OPEN when the switch is disconnected? 

Yes »Verify that there is good pin to terminal contact in the Switch and the Powertrain Control Module con-
nectors. Replace the ESIM Switch Assembly if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

8. (K107) ESM SWITCH SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C3 PCM harness connector. 
Measure the resistance between ground and the (K107) ESIM Switch 
Signal circuit in the ESIM Assembly harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K107) ESIM Switch Sig-
nal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 9 

9. POWERTRAIN CONTROL MODULE (PCM) 

SWITCH· 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Evap Purge Sole
noid Assembly, ESIM Switch and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken. bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
ESIM, Evap Purge Solenoid, and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
With the engine running, during a cold start test with the fuel level above 120/0, ambient temperature between 
4° C and 32° C (390 F and 890 F) and the fuel system in closed loop. The test runs when the small leak test 
is maturing . 

• Set Condition: 
The PCM activates the Evap Purge Solenoid to pull the Evap system into a vacuum to close the ESM Switch. 
Once the ESM Switch is closed, the PCM turns the EVAP Purge solenoid off to seal the Evap System. If the 
ESM Switch reopens before the calibrated amount of time, a large leak error is detected. Two Trip Fault. Three 
good trips to turn off the MIL. 

EVAP PURGE SYSTEM LEAK 

EVAP PURGE SOLENOID 

EVAP SYSTEM MONITOR SWITCH 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . VEHICLE HISTORY AND SERVICE BULLETIN INVESTIGATION 

Ignitton on, engine not running. 
With a scan tool, select View DTCs and record the related Freeze Frame data if any DTC(s) are present. 
Whether or not any DTC(s) are Active you will want to check the following items which may assist in repairing the 
customer's complaint successfully. 
Check the vehicle's repair history. 
If the vehicle has a repair history that pertains to the customer's current complaint, review the repair. 
Inspect the vehicle for any aftermarket accessories that may have been installed incorrectly. 
Check for any service bulletin(s) related to the customer's complaint or DTC(s). 
If a service bulletin applies, follow the instructions per the service bulletin. 

Choose the following scenario that best applies. 

The service bulletin repaired the customer's complaint. 
Testing complete. 

A DTC is present, no service bulletins apply, or the service bulletin didn't repair the customer's complaint. 
Go To 2 

2. ACTIVE DTC 

NOTE: Since a hot vehicle can conceal a leak, it is best to perform this test at room temperature. 

NOTE: A loose gas cap could have caused this DTC to set. Make sure gas cap Is tight and in good condi
tion. Make sure the gas cap meets OEM specifications. 
Start the engine. 
Allow the engine to idle. 
Using the scan tool, perform the ESIM FORCED MONITOR TEST. Allow the test to complete. 
With a scan tool, select View DTCs. 

Is the OTC Active or Pending at this time? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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3. EVAPORATIVE SYSTEM INSPECTION 

Perform a visual and physical inspection of the entire Evaporative Emission system. 
Check for the following conditions: 
- Holes or cracks 
- Loose seal points 
- Evidence of damaged components 
- Incorrect routing of hoses and tubes 
- Loose or missing Fuel Filler Cap 
- Improper installation of the Fuel Fill Cap 
- Damaged Locking tabs on Cap and/or fill tube 
- Damaged seal points on Cap and/or fill tube 
- Fuel cap gasket seal 

Were any of the above conditions found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. VERIFY EVAPORATIVE EMISSION LEAK 

WARNING: Keep nt cigarettes, sparks, flames, and other ignition sources away from the test area to prevent 
the ignition of explosive gases. Keep the test area well ventilated. 
To continue testing you will need Miller Tool #8404A Evaporative Emission Leak Detector (EELD). 

NOTE: The fuel tank should have between 200/0 and 800/0 of fuel tank capacity to properly test the Evap 
system. 
Connect the red power lead of the EELD to the battery positive terminal and the black ground lead to battery neg
ative terminal. 
Block the vent hose of the canister if using the service port. 
Connect shop air to the EELD. 
Set the smoke/air control switch to AIR. 
Insert the tester's AIR supply tip (clear hose) into the appropriate calibration orifice on the tester's control panel 
(based on DTC leak size). 
Press the remote smoke/air start button. 
Position the red flag on the air flow meter so it is aligned with the indicator ball. 
When the calibration is complete, release the remote button. The EELD flow meter is now calibrated in liters per 
minute to the size leak indicated by the DTC set in the PCM. 
Install the service port adapter #8404-14 on the vehicle's service port and block the vent hose of the Evap Canister 
(if equipped) or install the #8404-ADP service adaptor into the filter line. 
Connect the Air supply hose from the EELD to the service port (if equipped) or to the #8404-ADP adapter. 
Press the remote button to activate AI R flow. 

NOTE: Larger volume fuel tanks, lower fuel levels or if the vehicle is equipped with a Flow Management 
Valve may indicate high flow and will require 4 to 5 minutes to fill. 
Compare the flow meter indicator ball reading to the red flag. 
ABOVE the red flag indicates a leak present. 
BELOW the red flag indicates a sealed system. 

Is the indicator ball above the red flag? 

Yes »Go To 5 

No »Refer to the Freeze Frame data recorded in step 1. If the data indicates that the vehicle was in motion 
when the DTC was set, verify that all hoses are properly connected. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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5. EVAPORATIVE EMISSION LEAK DETECTION 

NOTE: A thorough visual inspection of the Evap system hoses, tubes, and connections may save time in 
your diagnosis. Look for any physical damage or signs of wetness at connections. The strong smell of fuel 
vapors may aid diagnosis also. 
To continue testing, you will need Miller Tool #8404A Evaporative Emissions Leak Detector (EELD). 
Remove the Air supply hose from the service port (if equipped) or from the #8404-ADP adapter. 
Connect the SMOKE supply tip (black hose) to the service port (if equipped) or to the #8404-ADP adapter. 
Set the smoke/air control switch to SMOKE. 

NOTE: The flow meter indicator ball will not move in the smoke mode. 
Press the remote smoke/air start button. 

NOTE: Make sure that smoke has filled the Evap System by continuing to press the remote smoke/air start 
button, remove the vehicle fuel cap, and wait for the smoke to exit. Once smoke is indicated reinstall the 
fuel cap. 

NOTE: For optimal performance, introduce smoke into the system for an additional 60 seconds; continue 
introducing smoke at 15 second intervals, as necessary. 
While still holding the remote smoke/air start button, use the white light (#8404-CLL) to follow the Evap System 
path. and look for the source of the leak indicated by exiting smoke. 
If a leak is concealed from view (Le., top of fuel tank). release the remote smoke/air start button, and use the ultra
violet (UV) black light #8404-UVL and the yellow goggles 8404-20 to look for residual traces of dye that is left 
behind by the smoke. 
The exiting smoke deposits a residual fluid that is either bright green or bright yellow in color when viewed with a 
UV light. 

NOTE: The Evap System is divided into three zones. A leak from any of these zones can cause this DTe to 
set. The lists below specify the possible leak points in that specific zone. For further assistance see the 
Zone Identification Charts below . 

• ZONE 1 
1 Fuel Cap. 
2 Recirculation Check Valve. 
3 Vapor Recirculation Line. 
4 Signal Vapor Line for FVM. 
5 Flow Management Valve. 
e Fuel Tank to Canister Vapor Line connection. 
7 Fuel Tank Vent (Check Valve). 
8 Vapor Line to Canister. 
9 Flow Control Orifice. 
10 Control Valve. 
11 Liquid Trap. 
12 Fuel Tank. 
13 Check valve. 
14 Fuel Fill Tube to Tank connector. 
15 Fuel Fill Tube. 
Damaged or disconnected Evap System components . 

• ZONE 2 
1 Filter. 
2 ESM. 
3 Canister Vent Line. 
4 Evap Canister. 
5 Chassis Purge Valve. 
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6 Fuel Tank to Canister Vapor Line connection. 

7 Evap Purge connection . 

• ZONE 3 
Evap Purge Vacuum Line. 

2 Connection to Chassis Line. 

3 Connection to Canister. 

4 Chassis Purge Line. 

5 Evap Purge Vacuum Line. 

6 Connection to Evap Purge Harness. 

7 Chassis Evap Purge Line connection to Engine Vacuum. 

8 Evap Purge Valve. 

9 Service Port. 

NOTE: Carefully inspect the vent side of the Evap Canister. Due to 
the filtering system in the canister the smoke may not be as thick. 
Introducing smoke into the filtered side of the canister may- assist 
in locating the leak. 

Select the appropriate response from the list below: 

A leak was found at the gas cap or fuel filler tube 
Go To 6 

A leak was found in one or more of the Evap System zones 
If the leak is at a hose connection, remove the hose then 
reconnect the hose and check for a leak again. All other 
leaks repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No leaks were detected 
Go To 7 

® 

815994cb 

815994c:6 
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6. LEAK AT GAS CAP 

Remove the SMOKE supply tip (black hose) from the service port (if equipped) or to the #8404-ADP adapter. 
Install gas cap adapter, Miller Tool #8382 (1/4 turn cap) or #6922 (screw cap) and #8399* (secondary seal depres
sor) and repeat test 5. 

NOTE: The gas cap adapter is being used as a known good cap. 

Was a leak found at the gas cap adapter? 

Yes »Replace the Fuel Filler tube assembly. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the gas cap. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. EVAP PURGE SOLENOID OPERATION 

NOTE: After disconnecting the Evap Purge Solenoid vacuum connections, inspect the lines and solenoid for 
any signs of contamination from the Evap Canister. 
Turn the ignition off. 
Disconnect the Evap Purge Solenoid Vacuum hose at the Throttle Body. 

NOTE: You are disconnecting the vacuum line at the Throttle Body so you are not disturbing the vacuum 
connection at the Evap Purge Solenoid. 
Press the remote smoke/air start button on the EELD. 
While holding the remote smoke/air start button. check to see if smoke is exiting the Evap Purge Solenoid Vacuum 
hose at the Throttle Body. This indicates that there is a leak internal to the purge valve. 

NOTE: Below is an optional method of checking the purge valve for leaks if the EELD is unavailable. 
Turn the ignition off. 
Disconnect the vacuum hoses at the Evap Purge Solenoid. 
Using a hand vacuum pump. apply 10 in HG to the "CAN" of the Evap Purge Solenoid. 

NOTE: Monitor the vacuum gauge for at least 15 seconds. 

Is smoke visible from the Evap Purge Solenoid Vacuum hose if using the EELD, or will it not hold a 
vacuum? 

Yes »Verify that there is good pin to terminal contact in the Solenoid and the Powertrain Control Module con-
nectors. Replace the Evap Purge Solenoid if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 
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8. EVAP SYSTEM MONITOR SWITCH 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Evap System Mon~ 
itor Switch and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched. or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Switch, Solenoid, and the Powertrain Control Module connectors. . 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Verify that there is good pin to terminal contact in the Switch and the Powertrain Control Module con-
nectors. Replace the ESIM Switch Assembly if no problems were found with the connectors, 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
With the ignition off, fuel level less than 88%

, ambient temperature between 4° C and 43° C (390 F and 1090 

F), and the fuel system in closed loop . 
• Set Condition: 

As temperatures change, a vacuum is created in the fuel tank and Evap System. With the Evap System 
sealed, the PCM monitors the ESM switch. If the ESM switch does not close within a calibrated time, an error 
is detected by the PCM. One Trip Fault. Three good trips to turn off the MIL. 

EVAP PURGE SYSTEM LEAK 

EVAP PURGE SOLENOID 

EVAP SYSTEM MONITOR SWITCH 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. VEHICLE HISTORY AND SERVICE BULLETIN INVESTIGATION 

Ignition on, engine not running. 
With a scan tool, select View DTCs and record the related Freeze Frame data if any DTC(s) are present. 
Whether or not any DTC(s) are Active you will want to check the following items which may assist in repairing the 
customer's complaint successfully. 
Check the vehicle's repair history. 
If the vehicle has a repair history that pertains to the customer's current complaint, review the repair. 
Inspect the vehicle for any aftermarket accessories that may have been installed incorrectly. 
Check for any service bulletin(s) related to the custome(s complaint or DTC(s). 
If a service bulletin applies, foUow the instructions per the service bulletin. 

Choose the following scenario that best applies. 

The service bulletin repaired the customer's complaint. 
Testing complete. 

A DTC is present, no service bulletins apply, or the service bulletin didn't repair the customer's complaint. 
Go To 2 

2. ACTIVE DTC 

NOTE: Since a hot vehicle can conceal a leak, it is best to perform this test at room temperature. 

NOTE: A loose gas cap could have caused this DTC to set. Make sure gas cap is tight and in good condi
tion. Make sure the gas cap meets OEM specifications. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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3. VISUAL AND PHYSICAL INSPECTION 

Perform a visual and physical inspection of the entire Evaporative Emission system. 

Check for the following conditions: 
- Holes or cracks 
- Loose seal points 
- Evidence of damaged components 
- Incorrect routing of hoses and tubes 
- Loose or missing Fuel Filler Cap 
- Improper installation of the Fuel Fill Cap 
- Damaged Locking tabs on Cap and/or fill tube 
- Damaged seal points on Cap and/or fill tube 
- Fuel cap gasket seal 

Were any of the above conditions found? 

Yes »Repair as necessary. 

9 .. 491 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. VERIFY EVAPORATIVE EMISSION LEAK 

WARNING: Keep lit cigarettes, sparks, flames, and other ignition sources away from the test area to prevent 
the ignition of explosive gases. Keep the test area well ventilated. 
To continue testing you will need Miller Tool #8404A Evaporative Emission Leak Detector (EELD). 

NOTE: The fuel tank should have between 200/0 and 80% of fuel tank capacity to properly test the Evap 
system. 
Connect the red power lead of the EELD to the battery positive terminal and the black ground lead to battery neg
ative terminal. 
Block the vent hose of the canister if using the service port. 
Connect shop air to the EELD. 
Set the smoke/air control switch to AIR. 
Insert the tester's AIR supply tip (clear hose) into the appropriate calibration orifice on the tester's control panel 
(based on DTC leak size). 
Press the remote smoke/air start button. 
Position the red flag on the air flow meter so it is aligned with the indicator ball. 
When the calibration is complete, release the remote button. The EELD flow meter is now calibrated in liters per 
minute to the size leak indicated by the DTC set in the PCM. 
Install the service port adapter #8404-14 on the vehicle's service port and block the vent hose of the Evap Canister 
(if equipped) or install the #8404-ADP service adaptor into the filter line. 
Connect the Air supply hose from the EELD to the service port (if equipped) or to the #8404-ADP adapter. 
Press the remote button to activate AIR flow. 

NOTE: Larger volume fuel tanks, lower fuel levels or if the vehicle is equipped with a Flow Management 
Valve may indicate high flow and will require 4 to 5 minutes to fill. 
Compare the flow meter indicator ball reading to the red flag. 
ABOVE the red flag indicates a leak present. 
BELOW the red flag indicates a sealed system. 

Is the indicator ball above the red flag? 

Yes »Go To 5 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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5. EVAPORATIVE EMISSION LEAK DETECTION 

NOTE: A thorough visual inspection of the Evap System hoses, tubes, and connections may save time in 
your diagnosis. Look for any physical damage or signs of wetness at connections. The strong smell of fuel 
vapors may also aid diagnosis. 
To continue testing, you will need Miller Tool #8404A Evaporative Emissions Leak Detector (EELD). 
Remove the Air supply hose from the service port (if equipped) or from the #8404-ADP adapter. 
Connect the SMOKE supply tip (black hose) to the service port (if equipped) or to the #8404-ADP adapter. 
Set the smoke/air control switch to SMOKE. 

NOTE: The flow meter indicator ball will not move in the smoke mode. 
Press the remote smoke/air start button. 

NOTE: Make sure that smoke has filled the Evap System by continuing to press the remote smoke/air start 
button, remove the vehicle fuel cap, and wait for the smoke to exit. Once smoke is indicated reinstall the 
fuel cap. 

NOTE: For optimal performance, introduce smoke into the system for an additional 60 seconds; continue 
introducing smoke at 15 second intervals, as necessary. 
While still holding the remote smoke/air start button, use the white light (#8404-CLL) to follow the Evap System 
path, and look for the source of the leak indicated by exiting smoke. 
If a leak is concealed from view (i.e., top of fuel tank), release the remote smoke/air start button, and use the ultra
violet (UV) black light #8404-UVL and the yellow goggles 8404·20 to look for residual traces of dye that is left 
behind by the smoke. 
The exiting smoke deposits a residual fluid that is either bright green or bright yellow in color when viewed with a 
UV light. 

NOTE: The Evap System is divided into three zones. A leak from any of these zones can cause this DTC to 
set. The lists below specify the possible leak points in that specific zone. For further assistance see the 
Zone Identification Charts below . 

• ZONE 1 
1 Fuel Cap. 
2 Recirculation Check Valve. 
3 Vapor Recirculation Line. 
4 Signal Vapor Line for FVM. 
5 Flow Management Valve. 
S Fuel Tank to Canister Vapor Line connection. 
7 Fuel Tank Vent (Check Valve). 
8 Vapor Line to Canister. 
9 Flow Control Orifice. 
10 Control Valve. 
11 Liquid Trap. 
12 Fuel Tank. 
13 Check valve. 
14 Fuel Fill Tube to Tank connector. 
15 Fuel Fill Tube. 
Damaged or disconnected Evap System components . 

• ZONE 2 
1 Filter. 
2 ESM. 
3 Canister Vent Line. 
4 Evap Canister. 
S Chassis Purge Valve. 
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6 Fuel Tank to Canister Vapor Une connection. 
7 Evap Purge connection . 

• ZONE 3 
Evap Purge Vacuum Une. 

2 Connection to Chassis Line. 
3 Connection to Canister. 
4 Chassis Purge Une. 
S Evap Purge Vacuum Line. 
6 Connection to Evap Purge Harness. 
7 Chassis Evap Purge Une connection to Engine Vacuum. 
S Evap Purge Valve. 
9 Service Port. 

NOTE: Carefuny inspect the vent side of the Evap Canister. Due to 
the filtering system in the canister the smoke may not be as thic k. 
Introducing smoke into the filtered side of the canister may assist 
in locating the leak. 

Select the appropriate response from the list below: 

A leak was found at the gas cap or fuel filler tube 
Go To 6 

A leak was found in one or more of the Evap System zones 
If the leak is at a hose connection, remove the hose then 
reconnect the hose and check for a leak again. All other 
leaks repair as necessary. 
Perform the POWERTRAIN VERIFICATtON TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No leaks were detected 
Go To 7 

o 
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6. LEAK AT GAS CAP 

Remove the SMOKE supply tip (black hose) from the service port (if equipped) or to the #8404-ADP adapter. 
Install gas cap adapter, Miller Tool #8382 (1/4 turn cap) or #6922 (screw cap) and #8399* (secondary seal depres
sor) and repeat test 5. 

NOTE: The gas cap adapter is being used as a known good cap. 

Was a leak found at the gas cap adapter? 

Yes »Replace the Fuel Filler tube assembly. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the gas cap. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. EVAP PURGE SOLENOID 

NOTE: After disconnecting the Evap Purge Solenoid vacuum connections, inspect the lines and solenoid for 
any signs of contamination from the Evap Canister. This may indicate a faulty check valve. Replace/repair 
as necessary. 
Turn the ignition off. 
Disconnect the Evap Purge Solenoid Vacuum hose at the Throttle Body. 

NOTE: You are disconnecting the vacuum line at the Throttle Body so you are not disturbing the vacuum 
connection at the Evap Purge Solenoid. 
Press the remote smoke/air start button on the EELD. 
While holding the remote smoke/air start button, check to see if smoke is exiting the Evap Purge Solenoid Vacuum 
hose at the Throttle Body. This indicates that there is a leak internal to the purge valve. 

NOTE: Below is an optional method of checking the purge valve for leaks if the EELD is unavailable. 
Turn the ignition off. 
Disconnect the vacuum supply hose at the Evap Purge Solenoid. 
Using a hand vacuum pump, apply 10 in HG to the "CAN" of the Evap Purge Solenoid. 

NOTE: Monitor the vacuum gauge for at least 15 seconds. 

Is smoke visible from the Evap Purge Solenoid if using the EELD, or not hold a vacuum? 

Yes »Replace the Evap Purge Solenoid. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

8. EVAP SYSTEM MONITOR SWITCH 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Evap System Mon
itor Switch and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Switch, Solenoid, and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the ESIM Switch Assembly. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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Theory of Operation 
Fuel level is recorded when the ignition key is turned off and is compared to the fuel level when the ignition key is 
turned back on. The PCM recognizes an increase in fuel level and will faU the Medium leak test because the fuel 
cap is broken or not installed properly. GAS CAP will be displayed in odometer to inform the owner that the cap is 
off of loose . 

• When Monitored: 
Engine running. Ambient Temperature between 4° C and 32° C (390 F and 89° F) Close Loop fuel system. Test 
runs after the medium leak test is inconclusive and the PCM has senses a fuel increase . 

• Set Condition: 
If a leak greater than .090" is detected by the PCM for two consecutive cold start trips after a significant fuel 
level change, this DTC will set. One good trip turns off the MIL. 

Possible Causes 

LOOSE OR MISSING FUEL CAP 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING) . 

Diagnostic Test 

1" DTC IS ACTIVE 

NOTE: If DTC P0455-EVAP SYSTEM LARGE LEAK is set along with this DTC, perform the diagnostic pro
cedure for P0455 before continuing with this test. 

NOTE: Do not replace the gas cap for DTC P0457 .. EVAP SYSTEM - LOOSE FUEL CAP. 
With a scan tool, select View DTCs. 

Is the status Active or Pending for DTC P0455-EVAP SYSTEM LARGE LEAK along with this DTC? 

Yes »Perform the diagnostic procedure for P0455-EVAP SYSTEM LARGE LEAK. 

No »No repair is necessary. Verify that the gas cap is in place and tight. Clear DTCs and follow the direc-
tions outlined in the service information under Instrument Cluster on resetting the odometer or message 
center display. 
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Theory of Operation 
The fuel level rationality will set a fault for a fuel level reading that does not change over an accumulated mileage 
threshold to keep stuck high or stuck low fuel levels from disabling OBO monitors. If the vehicle is fitted with a 
saddle tank fuel system this feature includes diagnostics for both of the sending units and diagnostics for a siphon 
tube that has become disconnected or plugged. The power up test looks to see a large enough fuel level voltage 
change from the last key-off to the following engine run. The engine run test looks to see a fuel level voltage change 
over an accumulated mileage . 

• When Monitored: 
TEST No.1: With the ignition on, the fuel level is compared to the previous key down after a 20 second delay. 
TEST No.2: The PCM monitors the fuel level at ignition on. 

• Set Condition: 
TEST No.1: If the PCM does not see a difference in fuel level of greater than 0.1 volt the test will fail. TEST 
NO.2: If the PCM does not see a change in the fuel level of .1765 over a set amount of miles the test will fail. 
Two trip failure. Three good trips to turn off the MIL. 

Possible Causes 

(N4) FUEL LEVEL SIGNAL CIRCUIT OPEN 

(N4) FUEL LEVEL SIGNAL CIRCUIT SHORTED TO GROUND 

(Z210) GROUND CIRCUIT OPEN 

FUEL TANK 

FUEL LEVEL SENSOR 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any CAN - C or CAN - B Communication DTCs before continuing. 

NOTE: Diagnose P0462 or P0463 first, if set along with P0461. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. VISUALLY INSPECT FUEL TANK 

inspect the Fuel Tank for damage that may restrict the Fuel Sending Unit float from moving. 

Is the Fuel Tank OK? 

Yes »Go To 3 

No »Replace the Fuel Tank as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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3. (N4) FUEL LEVEL SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Fuel Pump Module harness connector. 
-Disconnect the C4 Cluster harness connector. 
Measure the resistance of the {N4} Fuel Level Signal circuit from the 
Fuel Pump Module harness connector to the C4 Cluster harness con
nector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the open in the (N4) Fuel Level Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

4. (N4) FUEL LEVEL SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (N4) Fuel Level Signal 
circuit in the Fuel Pump Module harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (N4) Fuel Level Signal cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
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5. (Z210) GROUND CIRCUIT OPEN 

Disconnect the C3 Cluster harness connector. 
Measure the resistance of the (Z21 0) Ground circuit from the Fuel 
Pump Module harness connector to the C3 Cluster harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the open in the (Z210) Ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. INTERNAL INSPECTION OF THE FUEL TANK 

.. COULl· 
FUELPUIIIP 

14 

CLOaTERC3 816497f7 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Remove the Fuel Tank per Service Information. 
Remove the Fuel Pump Module. 
Visually inspect the inside of the Fuel Tank for any obstructions or deformities. 
Inspect the Fuel Pump Module Float arm for damage. 

Were any problems found? 

Yes »Repair or replace as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 7 

7. FUEL LEVEL SENSOR 

If there are no possible causes remaining, view repair. 

Repair 
Verify that there is good pin to terminal contact at the Fuel Pump Module and the Powertrain Control 
Module connectors. Replace the Fuel Level Sensor if no problems were found at the connectors. 
Perform the POWERTRAIN VERIFICATION TEST (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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Theory of Operation 
The fuel level rationality will set a fault for a fuel level reading that does not change over an accumulated mileage 
threshold to keep stuck high or stuck low fuel levels from disabling OBD monitors. If the vehicle is fitted with a 
saddle tank fuel system this feature includes diagnostics for both of the sending units and diagnostics for a siphon 
tube that has become disconnected or plugged. The power up test looks to see a large enough fuel level voltage 
change from the last key-off to the following engine run. The engine run test looks to see a fuel level voltage change 
over an accumulated mileage . 

• When Monitored: 
Ignition on and battery voltage above 10.4 volts . 

• Set Condition: 
The Fuel Level Sensor 1 input voltage is below the minimum acceptable value. One Trip Fault. Three good 
trips to turn off the MIL. 

Possible Causes 

(N4) FUEL LEVEL SIGNAL CIRCUIT SHORTED TO GROUND 

EXCESSIVE RESISTANCE IN THE (N4) FUEL LEVEL SIGNAL CIRCUIT 

FUEL LEVEL SENSOR 

INSTRUMENT CLUSTER 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: Diagnose and repair any system voltage DTCs before continuing with this test. 

NOTE: Diagnose and repair any communication DTCs before continuing with this test. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With the scan tool, select View OTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. FUEL LEVEL SENSOR 

Turn the ignition off. 
Disconnect the Fuel Pump Module harness connector. 
Ignition on, engine not running. 
With the scan tool, read the Fuel Level Sensor voltage. 

Did the Fuel Level Sensor voltage change from below 0.4 of a volt to above 4.0 volts? 

Yes »Verify that there is good pin to terminal contact at the Fuel Pump Module, and the Powertrain Control 
Module connectors. Replace the Fuel Level Sensor if no problems were found at the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. FUEL LEVEL SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C4 Cluster harness connector. 
Measure the resistance between ground and the (N4) Fuel Level Signal 
circuit in the Fuel Pump Module harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (N4) Fuel Level Signal cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. EXCESSIVE RESISTANCE IN THE (N4) FUEL LEVEL SIGNAL CIRCUIT 

Measure the resistance of the (N4) Fuel Level Signal circuit from the 
Fuel Pump Module harness connector to the C4 Cluster harness con
nector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the excessive resistance in the (N4) Fuel Level Sig-
nal circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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5. INSTRUMENT CLUSTER 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Pump Module 
and the Instrument Cluster. 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the Fuel 
Pump Module and the Instrument Cluster connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform BODY VERIFICATION TEST-VER 1. 

No »Replace and program the Instrument Cluster per Service Information. 
Perform BODY VERIFICATION TEST-VER 1. 
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• When Monitored: 
Ignition on and battery voltage above 10.4 volts. 

• Set Condition: 
The fuel level sensor signal voltage at the PCM goes above the maximum acceptable value. One Trip Fault. 
Three good trips to turn off the MIL. 

Possible Causes 

(N4) FUEL LEVEL SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(N4) FUEL LEVEL SIGNAL CIRCUIT OPEN 

(Z210) GROUND CIRCUIT OPEN 

FUEL LEVEL SENSOR 

INSTRUMENT CLUSTER 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose and repair any system voltage DTCs before continuing with this test. 

NOTE: Diagnose and repair any communication DTCs before continuing with this test. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan.- Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With the scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. FUEL LEVEL SENSOR 

Turn the ignition off. 
Disconnect the Fuel Pump Module electrical harness connector. 
Ignition on, engine not running. 
Connect a jumper wire between the (N4) Fuel Level Signal circuit and 
the (Z210) Ground circuit in the Fuel Pump Module harness connector. 
With the scan tool, read the Fuel Level Sensor voltage. 

Did the Fuel Level Sensor voltage change from above 4.8 volts 
to below 0.4 of a volt with the jumper wire installed? 

Yes »Verify that there is good pin to terminal contact at the Fuel 
Pump Module, and the Powertrain Control Module connec
tors. Replace the Fuel Level Sensor if no problems were 
found at the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

NOTE: Remove the jumper wire before continuing. 

3 2 
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3. FUEL LEVEL SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C4 Cluster harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (N4) Fuel Level Signal circuit in the Fuel 
Pump Module harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (N4) Fuel Level Signal cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 A ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. (N4) FUEL LEVEL SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C4 CI uster harness connector. 
Measure the resistance of the (N4) Fuel Level Signal circuit from the 
Fuel Pump Module harness connector to the C4 Cluster harness con
nector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the open in the (N4) Fuel Level Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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5. (Z210) GROUND CIRCUIT OPEN 

Disconnect the C3 Cluster harness connector. 
Measure the resistance of the (Z210) Ground circuit from the Fuel 
Pump Module harness connector to the C3 Cluster harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Go To 6 

No »Repair the open in the (Z210) Ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. INSTRUMENT CLUSTER 

2 

~, 
MODULE· 

FUEL PUMP 

CLUSTERC3 816497f7 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Pump Module 
and the Instrument Cluster. 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the Fuel 
Pump Module and the Instrument Cluster connectors. 
Refer to any Technical Service Bulletins that may apply_ 

Were there any problems found? 

Yes »Repair as necessary. 
Perform BODY VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE.) 

No »Replace and program the Instrument Cluster per Service Information. 
Perform BODY VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE.) 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts . 

• Set Condition: 
The PCM is requesting the TIPM to turn on the Condenser Fan On and it is not operating. One Trip Fault. 
Three good trips to turn off the MIL. 

Possible Causes 

CAN C BUS FAILURE 

ENGINE COOLANT TEMP SENSOR OTCS SET 

CONDENSER FAN CONTROL CIRCUIT DTCS SET IN THE HVAC MODULE 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. COOLING FAN RELAY OPERATION 

Ignition on, engine not running. 
With a scan tool, actuate the Cooling Fan Relay. 

Is the Cooling Fan Relay operating? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

No »Go To 2 

2. ECT SENSOR DTCS CURRENTLY ACTIVE 

Are any CAN Cor ECT Sensor DTCs active at this time? 

Yes »Refer to the appropriate diagnostics for the ECT Sensor or CAN C Bus DTCs 

No »Go To 3 

3. CONDENSER FAN CONTROL CIRCUIT DTCS SET IN THE TIPM 

Are any Condenser Fan Control Circuit DTCs set in the TIPM? 

Yes »Diagnose the appropriate Condenser Fan Control Circuits in the TIPM 

No »Go To 4 

4. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Cooling Fan and the 
Totally Integrated Power Module (TIPM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verity that there is good pin to terminal contact in the 
Cooling Fan Module and the Totally Integrated Power Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 



DR ------------ ENGINE - ELECTRICAL DIAGNOSTICS - GAS 

P050B-COLD START IGNlrlON TIMING PERFORMANCE 

I - - lIODULE. 
POW ERTRAI II 

I 5 VOLT I CONTROL 

L~p~J 
291C2 

F855 
20 

PKIYL 

I 
• ItS. 

I 
F855 

20 
PKNl 

J 
-l:! 3 

It## 61 
# 5 -l:!lt# 41 

# 4 
ltlt# 51 

# I 
#*1# 31 

K22 1(922 1(122 K448 K447 
20 20 20 20 20 

BRIOR BRI1)B BRI1)G TN/OR TNlYl 

lJe. ,ale. 2aiet ,aie. ,Ie. 

THROTTLE 
10DY 

r TP NO.1 - - TP SENSOR - - TPN0:2 - - ETC - - - ETC - lIODULE. 

I SIGNAL RETURN SIGNAL MOTOR (-) MOTOR (+) POWERTRAII I COITROL 

10DULE· 
POWERTRAII 
COITROL C2 

(GAS' 

L __________________ J 

# 3.7LI4.7l 
### 5.7l 

THRafflE 
laDY 

1:a·7L/4.7L) 

For a complete wiring diagram Refer to Section 8W. 

THROTTLE 
laDY 
(1.1L, 

BLACK 

9 • 511 

IloAMi 



9 • 512 ENGINE - ELECTRICAL DIAGNOSTICS - GAS ------------ DR 

Theory of Operation 
Spark adjustment during a cold start is intended to provide quick response to idle speed variations. The spark adjust 
diagnostics monitors spark advance on a cold start over a period of time; then compares the average spark 
advance to a threshold . 

• When Monitored: 
Cold start condition. Ambient Air temperature between _7° C and 50° C (19.4° F and 1220 F). Engine Coolant 
temperature between _7° C and 500 C (19.4° F and 1220 F). The difference between the Ambient Air temp and 
ECT temp at Start is equal to or less than 10° C (50° F). Engine running at idle only . 

• Set Condition: 
Engine RPM is 50 RPM or more {depending on vehicle specifications}, below idle speed for at least 3 seconds 
and the average spark advance is above the threshold, too much spark advance, for a specified time limit. Two 
trip fault. Three good trips to turn off the MIL 

RESTRICTED INTAKE AIR SYSTEM 

LOW BATTERY VOLTAGE 

FUEL CONTAMINATION 

Possible Causes 

EXCESSIVE RESISTANCE IN THE (K447) ETC POSITIVE CIRCUIT 

EXCESSIVE RESISTANCE IN THE (K448) ETC NEGATIVE CIRCUIT 

ETC MOTORfTHROTTLE BODY 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Ignition on; engine not running. 

NOTE: Low battery voltage can also cause excessive current draw, in very hot and very cold ambient tem
peratures. Make sure the battery can pass a load test before continuing. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. THROTTLE PLATE INSPECTION 

Turn the ignition off. 
Remove the Air Cleaner Assembly from the Throttle Body. 
Check for any signs of a foreign material (ice, dirt, or excessive carbon build up) on the Throttle Plate or in the bore 
causing the Throttle Plate to stick. 

Were any signs of foreign material or scoring of the throttle plate or bore found? 

Yes »Remove the debris if possible or replace the Throttle Body Assembly. Disconnect the Battery when 
replacing the Throttle Body Assembly. After installation is complete, use a scan tool and select the ETC 
RELEARN function. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. DIRTY AIR FILTER 

Remove and inspect the Air Filter. 

Is the Air Filter dirty? 

Yes »Replace the Air Filter. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. CONTAMINATED FUEL 

Inspect the Fuel for contamination. (Dirt, water, or other foreign material) 

Is the fuel contaminated? 

Yes »Drain the Fuel from the fuel tank into an approved gas holding tank and add clean fuel. (Refer to 14 -
FUEL SYSTEM/FUEL DELIVERY - STANDARD PROCEDURE.) 

No »Go To 5 

5. EXCESSIVE RESISTANCE IN THE (K447) ETC POSITIVE CIRCUIT 

Turn the ignition off. 
Disconnect the C2 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller Special Tool #8815 along with 
the #8815-1 to perform the diagnosis. 
Using a voltmeter perform a voltage drop test. Backprobe the (K447) ETC Positive circuit at the Throttle Body har
ness connector and probe the appropriate terminal of the special tool #8815. Make sure the voltmeter leads are 
connected so a positive polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine and allow it to reach normal operating temperature. 
Monitor the voltmeter. 

Is the voltage below 0.5 of a volt? 

Yes »Go To 6 

No »Repair the excessive resistance in the (K447) ETC Positive circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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6. EXCESSIVE RESISTANCE IN THE (K448) ETC NEGATIVE CIRCUIT 

Turn the ignition off. 
Move the voltmeter leads to backprobe the (K448) ETC Negative circuit at the Throttle Body harness connector and 
to probe the appropriate terminal of the special tool #8815. Make sure the voltmeter leads are connected so a 
positive polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine and allow it to reach normal operating temperature. 
Monitor the voltmeter. 

Is the voltage below 0.5 of a volt? 

Yes »Go To 7 

No »Repair the excessive resistance in the (K448) ETC Negative circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE ~ STANDARD PROCEDURE.) 

7. ETC MOTOR 

Turn the ignition off. 

NOTE: Take the following measurement using special tool #8815 to 
avoid possible damage to the Throttle Body harness connector. 
Connect the Throttle Body harness connector. 
Disconnect special tool #8815-1 from the C2 PCM harness connector. 
Measure the resistance of the ETC Motor by probing the appropriate 
terminals of special tool #8815 for the (K447) ETC Positive circuit and 
the (K448) ETC Negative circuit. 

Is the resistance between 2.5 and 25 ohms at closed throttle? 

Yes 

No 

» Go To 8 

» Verify that there is good pin to terminal contact at the Throt
tle Body and the Powertrain Control Module connectors. 
Replace the Throttle Body Assembly if no problems were 
found in the connectors. Disconnect the Battery when 
replacing the Throttle Body Assembly. After installation is 
complete, use a scan tool and select the ETC RELEARN 
function. 

6 38 

ooooJ-
9 ooooooc 15 

16 0000000 23 

24 
ooooooc 

30 
0000000 

31 38 

PCM PINOUT 

BOX 8815 8134a49a 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

8. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Throttle Body and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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POSOD-COLD START ROUGH IDLE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The objective of the Dynamic Crankshaft Fuel Control is to reduce the fuel as much as possible during a cold start. 
The DCFC begins subtracting fuel from a high limit upon a cold start and keeps removing fuel in an attempt to get 
to a calibrated lean limit. DCFC stops removing fuel when rough idle is detected or the lean limit is reached . 

• When Monitored: 
Cold start condition. Ambient Air temperature between _7° C and 50° C (19.4° F and 1220 F). Engine Coolant 
temperature between _7° C and 50° C (19.40 F and 1220 F). The difference between the Ambient Air temp and 
ECT temp at Start is equal to or less than 10° C (500 F). Engine running at idle only . 

• Set Condition: 
If a rough idle is detected and the Dynamic Crankshaft Fuel Control remains or returns to the high limit window 
for a calibrated time. Two trip fault. 

ENGINE MECHANICAL PROBLEM 

1/1 02 SENSOR 

MAP SENSOR 

ECTSENSOR 

IGNITION COIL 

SPARK PLUG 

FUEL INJECTOR 

INTERNAL FUEL LEAK 

FUEL PUMP MODULE 

RESTRICTED FUEL SUPPLY LINE 

FUEL PUMP INLET STRAINER PLUGGED 

POWERTRAIN CONTROL MODULE (PCM) 

Diagnostic Test 

Possible Causes 

1. CHECKING FOR CYLINDER MISFIRE CONDITION PRESENT 

NOTE: Check for any TSBs that apply to a Misfire condition. Review the vehicle repair history for any mis
fire condition repairs that have been performed. 

NOTE: Reviewing the vehicle repair history may aid in the repair of the misfire condition. 
Start the engine. 
Allow the engine to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan tool, select View DTCs. 
Is P0300 or any other Misfire DTCs set along' with the P050D. 

Is there a misfire present at this time? 

Yes »Refer to the appropriate Cylinder Misfire Diagnostic procedure. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE· STANDARD PROCEDURE.) 

No »Go To 2 
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2. ACTIVE DTC 

Diagnose all other trouble codes before continuing. 

NOTE: Check for contaminants that may have damaged an 02 Sensor: contaminated fuel, unapproved sil
icone, oil and coolant. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Ves »Go To 3 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

3. CHECKING FUEL PRESSURE 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Install a fuel pressure gauge to the fuel rail. 
Ignition on, engine not running. 
With a scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 

NOTE: The DTC needs to be cleared before actuating the System Test, if the DTC is not cleared, the System 
Test may not be allowed to actuate. 

NOTE: Fuel pressure specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 
Turn the ignition off. 

Choose a conclusion that best matches your fuel pressure reading. 

Within Specification 
Go To 4 

Above Specification 
Replace the fuel filter/pressure regulator. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

Below Specification 
Go To 13 

CAUTION: Stop All Actuations. 

4. 02 SENSOR OPERATION 

Start the engine. 
Allow the engine to reach normal operating temperature. 

NOTE: If one of the 02 Sensor's Signal or Return circuit is shorted to ground the scan tool will display all 
02 Sensor voltage readings low. The 02 Sensor that is shorted to ground will d.isplay a voltage reading 
near or at 0 volts. 

NOTE: If one of the 02 Sensor Signal or Return circuits are shorted to voltage, the scan tool will display all 
02 Sensor voltage readings high. 
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NOTE: After the repairs have been made, verify proper 02 Sensor operation. If all the 02 Sensor voltage 
readings have not returned to normal, follow the diagnostic procedure for the remaining 02 Sensors. 
With a scan tool, monitor all of the 02 Sensor voltage readings. 

Is the voltage switching between 2.5 and 3.4 volts for all the 02 Sensors? 

Yes »Go To 5 

No »Go To 9 

5. 1/1 02 SENSOR HEATER OPERATION 

Turn the ignition off. 

NOTE: Wait a minimum of 10 minutes to allow the 02 Sensor to cool down before continuing the test. Allow 
the 02 Sensor voltage to stabitize at 5.0 volts. 
Ignition on, engine not running. 
With a scan tool, actuate the 1/1 02 Heater Test. 

NOTE: The DTC needs to be cleared before actuating the Heater Test, if the DTC is not cleared, the Heater 
Test may not be allowed to actuate. 
With the scan tool, monitor 1/1 02 Sensor voltage for at least 2 minutes. 

Does the voltage stay above 4.5 volts? 

Yes »Verify that there is good pin to terminal contact in the 1/1 02 Sensor and the Powertrain Control Module 
connectors. Replace the 1/1 02 Sensor if no problems were found in the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE STANDARD PROCEDURE.) 

No »Go To 6 

6. MAP SENSOR OPERATION 

Turn the ignition off. 
Connect a Vacuum Gauge to a Manifold Vacuum source. 
Start the engine. 
Allow the engine to idle. 

NOTE: If engine will not idle, maintain a constant RPM above idle. 
With the scan tool, read the MAP Sensor vacuum value. 

Is the scan tool reading within 1" of Hg on the Vacuum Gauge reading? 

Yes »Go To 7 

No »Verify that there is good pin to terminal contact in the MAP Sensor and the Powertrain Control Modu Ie 
connectors. Replace the MAP Sensor if no problems were found in the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. ECT SENSOR OPERATION 

NOTE: For this test to be valid, the thermostat must be operating correctly. 

NOTE: This test works best if performed on a cold engine (cold soak) 
Ignition on, engine not running. 

With a scan tool, read the Engine Coolant Temperature (ECT) Sensor value. If the engine was allowed to sit over
night (cold soak), the temperature value should be a sensible value that is somewhere close to the ambient tem
perature. 

NOTE: If engine coolant temperature is above 82° C (1800 F), allow the engine to cool until 65 0 C (1500 F) is 
reached. 
Start the Engine. 
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During engine warm-up, monitor the ECT Sensor value. The temperature value change should be a smooth tran· 
sition from start up to normal operating temperature 82° C (1800 F). The value should reach at least 82° C (180° F). 

Did the ECT value increase smoothly and did it reach at least 82° C (180° F)? 

Yes »Go To 8 

No »Verify that there is good pin to terminal contact in the ETC Sensor and the Powertrain Control Module 
connectors. Replace the Engine Coolant Temperature Sensor if no problems were found in the connec· 
tors. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

8. ENGINE MECHANICAL PROBLEM 

Turn the ignition off. 
Check for any of the following conditions/mechanical problems. 
AIR INDUCTION SYSTEM - must be free from leaks. 
ENGINE VACUUM - must be at least 13 inches in neutral 
ENGINE VALVE TIMING - must be within specifications 
ENGINE COMPRESSION - must be within specifications 
ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks. 
ENGINE PCV SYSTEM - must flow freely 
TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER - no internal vacuum leaks 
FUEL - must be free of contamination 
FUEL INJECTOR - plugged or restricted injector; control wire not connected to correct injector 

Are there any engine mechanical problems? 

Yes »Repair as necessary. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 12 

9. 1/1 02 SENSOR 

Turn the ignition off. 
Disconnect the 1/1 02 Sensor harness connector. 
Ignition on, engine not running. 
With a scan tool, monitor the 1/1 02 Sensor voltage. 
02 Sensor voltage should read between 4.1 and 5.0 volts on the scan 
tool with the connector disconnected. 
Connect a jumper wire between the (K41) 02 1/1 Signal circuit and the 
(K902) 02 Return Upstream circuit in the 02 Sensor harness connector. 

NOTE: The voltage should drop from between 4.1 and 5.0 volts to 
2.5 volts with the jumper wire in place. 

Did the 02 Sensor voltage change from between 4.1 and 5.0 
volts to 2.5 volts with the jumper wire installed? 

Yes » Verify that there is good pin to terminal contact in the 
related Sensors and the Powertrain Control Module connec
tors. Reprace the 1/1 02 Sensor. 

SENSOR· 

OXYGEN 
81653ebb 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No » Go To 10 

NOTE: Remove the jumper wire before continuing. 
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10. 02 SENSOR 1/1 SIGNAL CIRCUIT 

With a scan tool, monitor the 1/1 02 Sensor voltage reading with the jumper wire removed. 

NOTE: The scan tool will display all 02 Sensor voltage readings approximately 5.0 volts when only one 02 
Sensor's Signal circuit is shorted to voltage. 

NOTE: The scan tool will display one 02 Sensor voltage close to zero and the others will read lower than 
normal when one 02 Sensor Signal circuit contains excessive resistance. 

Is the voltage between 4.1 and 5.0 volts? 

Yes »Go To 11 

No »Check the (K41) 02 Sensor 1/1 Signal circuit for a short to ground, open, or short to voltage. Inspect 
the 02 Sensor connector and the PCM harness connector. If OK, replace and program the Powertrain 
Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

11. (K902) 02 RETURN UPSTREAM CIRCUIT 

Measure the voltage on the (K902) 02 Return Upstream circuit in the 
02 Sensor harness connector. 

Is the voltage at 2.5 volts? 

Yes »Go To 12 

No »Check the 02 Return circuit for a short to ground, open, or 
short to voltage. Inspect the 02 Sensor connector and the 
PCM harness connector. If OK, replace and program the 
Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

12. POWERTRAIN CONTROL MODULE (PCM) 

3 

SENSOR· 
OXYGEN 

B1653c98 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Sensors and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out, or corroded terminals. Verify that there is good pin to terminal contact in the 
related Sensors and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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13. RESTRICTED FUEL SUPPLY LINE 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Raise vehicle on hoist, and disconnect the fuel pressure line at the fuel pump module. 

Install special 5/16 fuel line adapter tool #6539 between disconnected fuel line and the fuel pump module. 
Attach a fuel pressure test gauge to the T fitting on tool #6539. 
Ignition on, engine not running. 
With a scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 

NOTE: The DTC needs to be cleared before actuating the System Test, if the DTC is not cleared, the System 
Test may not be allowed to actuate. 

NOTE: Fuel pressure specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 

Is the fuel pressure within specification? 

Ves »Repair or replace fuel supply line as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 14 

CAUTION: Stop All Actuations. 

14. FUEL PUMP INLET STRAINER 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. 
Turn the ignition off. 
Remove the Fuel Pump Module and inspect the Fuel Inlet Strainer. 

Is the Fuel Inlet Strainer plugged? 

Ves »Replace the Fuel Pump Inlet Strainer. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 15 

15. FUEL PUMP MODULE 

If there are no possible causes remaining, view repair. 

Repair 
Verify that there is good pin to terminal contact in the Fuel Pump Module, Relay, Cluster, and Powertrain 
Control Module connectors. Replace the Fuel Pump Module if no problems were found in the connec
tors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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Theory of Operation 
The vehicle speed sensor rationality is a continuous test that monitors the vehicle speed sensor for lack of activity. 
The rationality will not run if a limp-in exists for MAP, Throttle Position, and Engine Coolant Temperature. If vehicle 
speed sensor is below a minimum threshold for a period of time after the vehicle is operated at a sufficient load, a 
failure will be indicated . 

• When Monitored: 
With ECT above _8° C (17.6° F), transmission not in park or neutral, brakes not applied, engine speed greater 
than 1500 rpm, MAP around 45 kPa (moderate engine load), and no ECT, MAP, TPS, ETC, or brake switch 
stuck DTCs present. 

• Set Condition: 
The PCM receives no vehicle speed signal for 1 minute. Two Trip Fault. Three good trips to turn off the MIL. 

ACTIVE BUS OR COMMUNICATION DTCS 

TIRE CIRCUMFERENCE 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, select View DTes. 

NOTE: Check for any Bus Communication DTCs. If no Bus or Communication DTCs are set, check for active 
DTCs stored in the Anti-Lock Brake Module. Any bus or communication DTCs or VSS DTCs in the Anti-Lock 
Brake Module must be properly diagnosed before continuing. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. VISUAL INSPECTION 

NOTE: This code can set due to tire circumference differences and from the front or rear wheels being on 
a slippery surface while the opposite tires are not. 
This code may also set on a hard acceleration on loose gravel or during other off road driving conditions. 
Check tire pressure of all the tires. 
Check tire wear on all the tires. 
Ask the customer what the road and driving conditions were like when the fault set. 

Were any problems found? 

Ves »Repair as necessary. If the code set during a front OR rear wheel spin condition, no repair is necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Wheel Speed Sen
sors and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken. bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Wheel Speed Sensor and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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Theory of Operation 

9 - 525 

The vehicle speed sensor rationality is a continuous test that monitors the vehicle speed sensor for lack of activity. 
The rationality will not run if a limp-in exists for MAP, Throttle Position, and Engine Coolant Temperature. If vehicle 
speed sensor is below a minimum threshold for a period of time after the vehicle is operated at a sufficient load, a 
failure will be indicated . 

• When Monitored: 
Ignition on and battery voltage greater than 10 volts. Transmission in Drive or Reverse . 

• Set Condition: 
This code will set if no vehicle speed signal is received from the ABS Module up to 120 seconds for 2 con
secutive trips. One Trip Fault. Three good trips to turn off the MIL. 

ACTIVE BUS OR COMMUNICATION DTCS 

TIRE CIRCUMFERENCE 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, select View DTCs and record the related Freeze Frame data. 

NOTE: Check for any Bus Communication DTCs. If no Bus or Communication DTCs are set, check for active 
DTCs stored in the Anti .. Lock Brake Module. Any bus or communication DTCs or VSS DTCs in the Anti-Lock 
Brake Module must be properly diagnosed before continuing. 
Start the engine. 
Allow the engine to idle. 
With a scan tool, select View DTCs. 

Is the status Active or Pending for this DTC? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. VISUAL INSPECTION 

NOTE: This code can set due to tire circumference differences and from the front or rear wheels being on 
a slippery surface while the opposite tires are not. 
This code may also set on a hard acceleration on loose gravel or during other off road driving conditions. 
Check tire pressure of all the tires. 
Check tire wear on all the tires. 
Ask the customer what the road and driving conditions were like when the fault set. 

Were any problems found? 

Ves »Repair as necessary. If the code set during a front OR rear wheel spin condition, no repair is necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Wheel Speed Sen
sors and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Wheel Speed Sensor and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0506-IDLE SPEED PERFORMANCE LOWER THAN EXCEPTED 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The objective of the Idle Speed Rationality is to monitor the ability to achieve and maintain a steady idle condition. 
The monitor will judge the functionality of the idle speed control system by monitoring RPM during idle. If RPM does 
not come within a calibrated deadband of target idle speed, a timer is started. If the timer reaches its maximum 
threshold without any sign of the RPM trending towards control, a soft failure is generated . 

• When Monitored: 
With the engine idling in drive, the brake applied, engine run time above a minimum calibrated value, and no 
VSS, MAF/MAP, ECT, TPS. ETC, CKP Sensor, fuel system, or injector DTCs present. 

• Set Condition: 
Engine speed is 100 RPM or more below target idle speed for 30 seconds. Two Trip Fault. Three good trips 
to turn off the MIL. 

AIR INDUCTION SYSTEM RESTRICTIONS 

PCV SYSTEM RESTRICTIONS 

THROTTLE BODY 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: If any other Throttle Body DTCs are present, they must be diagnosed and repaired before continuing 
this test. 
Start the engine. 
Allow the engine to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. AIR INDUCTION SYSTEM 

Inspect the Air Induction System for the following problems: 
Restrictions: Dirty Air Cleaner, Foreign material trapped in the air intake tube, etc. 

Were any problems found?

Yes »Repair or replace as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 



9 - 528 ENGINE - ELECTRICAL DIAGNOSTICS ... GAS ------------ DR 

3. pcv SYSTEM 

Inspect the PCV system for the following problems: 
Restrictions - sticking valve, collapsed hoses or tubes, obstructed passages or ports, etc. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING.) 

No »Go To 4 

4. THROTTLE BODY OPERATJON 

Inspect the throttle body for carbon build up, other restrictions, and a bent throttle plate using a straight edge. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
While the vehicle is running, lightly tap on ETC Motor with your hand and listen for idle to raise. 

Were any problems found or did the idle fluctuate while tapping on the ETC Motor? 

Yes »Verify that there is good pin to terminal contact at the Throttle Body and the Powertrain Control Module 
connectors. Replace the Throttle Body Assembly if no problems were found in the connectors. Discon
nect the Battery when replacing the Throttle Body Assembly. After installation is complete, use a scan 
too/ and select the ETC RELEARN function. 
Perform the POWERTRAIN VERIFIOATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

5. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Throttle Body and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0507-IDLE SPEED PERFORMANCE HIGHER THAN EXCEPTED 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The objective of the Idle Speed Rationality is to monitor the ability to achieve and maintain a steady idle condition. 
The monitor will judge the functionality of the idle speed control system by monitoring RPM during idle. If RPM does 
not come within a calibrated deadband of target idle speed, a timer is started. If the timer reaches its maximum 
threshold without any sign of the RPM trending towards control, a soft failure is generated . 

• When Monitored: 
With the engine idling in drive, the brake applied, engine run time above a minimum calibrated value, and no 
VSS, MAF/MAP, ECT. TPS, ETC, CKP Sensor, fuel system, or injector DTCs present. 

• Set Condition: 
Engine speed is 200 RPM or more above target idle speed for 30 seconds. Two Trip Fault. Three good trips 
to turn off the MIL. 

AIR INDUCTION SYSTEM LEAKS 

PCV SYSTEM LEAKS 

ENGINE VACUUM LEAKS 

THROTTLE BODY 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre ... Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: If any other Throttle Body DTCs are present, they must be diagnosed and repaired before continuing 
this test. 
Start the engine. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to fonow these instructions can result in 
personal injury or death. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. AIR INDUCTION SYSTEM 

Inspect the Air Induction System for the following problems: 

Leaks: Air Intake tube connection, Air Cleaner housing, etc. 

Were any problems found? 

Yes »Repair or replace as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. pcv SYSTEM 

Inspect the PCV system for the following problems: 

Leaks - cracked or damaged hoses or tubes, poor hose or tube connections, PCV valve stuck open, etc. 

Were any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 

4. ENGINE VACUUM LEAKS 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine. 

Inspect the vehicle for external vacuum leaks. 

Inspect the engine for internal leaks. 

Were any vacuum leaks found? 

Yes »Repair the vacuum leak as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

5. THROTTLE BODY OPERATION 

Inspect the throttle body for carbon build up, other restrictions, and a bent throttle plate using a straight edge. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
While the vehicle is running, lightly tap on ETC Motor with your hand and listen for idle to raise. 

Were any problems found or did the idle fluctuate while tapping on the ETC Motor? 

Yes »Verify that there is good pin to terminal contact at the Throttle Body and the Powertrain Control Module 
connectors. Replace the Throttle Body Assembly if no problems were found in the connectors. Discon
nect the Battery when replaCing the Throttle Body Assembly. After installation is complete, use a scan 
tool and select the ETC RELEARN function. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent. pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Throttle Body and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Modu~e per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0513-INVALID SKIM KEY 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on. 

• Set Condition: 
The PCM detects an invalid SKREEM/SKIM key. One Trip Fault. 

INCORRECT VIN PROGRAMMED IN THE PCM 

NO COMMUNICATION WITH SKREEM/SKIM 

NO VIN PROGRAMMED IN THE PCM 

IGNITION KEY 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With the scan tool, select View PCM DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Go To 6 

2. NO COMMUNICATION WITH SKREEMISKIM 

With the scan tool, attempt to communicate with the SKREEM/SKIM. 

Can the scan tool communicate with the SKREEM/SKIM? 

Yes »Go To 3 

No »Refer to Section 8 - Electrical VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS and perform 
the appropriate Diagnostic Procedure. 
Perform SKREEM/SKIM VERIFICATION. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

3. SKIM TROUBLE CODES SET 

With the scan tool, check for SKREEM/SKIM DTCs. 

Are any DTCs present in the SKIM? 

Yes »Refer to Section 8 - Electrical VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS and perform 
the appropriate Diagnostic Procedure. 
Perform SKREEM/SKIM VERIFICATION. (Refer to 8 - ELECTRICALIVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Go To 4 
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4. VIN PROGRAMMED INTO PCM 

With the scan tool, display the VIN that is programmed in the PCM. 

Has a VIN been programmed into the PCM? 

Yes »Go To 5 

No »Program the correct VIN into the PCM and retest. 

Perform SKIM VERIFICATION. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY - STANDARD 
PROCEDURE). 

5. POWERTRAIN CONTROL MODULE (PCM) 

Turn the ignition off. 
Replace and program the SKREEM/SKIM per Service Information. 
Ignition on, engine not running. 

With the scan tool, erase all SKREEM/SKIM and PCM DTCs. 
Attempt to start and idle the engine. 
With the scan tool, read the PCM DTCs. 

Does the scan tool display this code? 

Yes » 

NOTE: Before continuing, check the PCM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. Replace and program the Powertrain Control Module per Service Informa
tion. 

Perform SKREEM/SKIM VERIFICATION. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test Complete. 

6 . IGNITION KEY 

NOTE: You must obtain the SKREEM/SKIM pin number. 

NOTE: This DTC could have been set if the SKREEM/SKIM harness connector was disconnected, or if the 
SKIM was replaced recently. 

NOTE: All keys that the customer uses for this vehicle must be tested to verify they are operating properly. 
Ignition on, engine not running. 

Verify the correct VIN is programmed into the PCM and SKREEM/SKIM. 
Turn the ignition off. 

With each customer key turn the ignition on and crank the engine to start. 
With the scan tool, read the PCM DTCs. Look for P0513. 

Is the OTC P0513 still active? 

Ves »Replace the Ignition Key. 

Perform SKREEM/SKIM VERIFICATION. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY -
STANDARD PROCEDURE). 

No »Test Complete. 

NOTE: If this OTC cannot be reset, it could have been an actual theft attempt. 
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P0520-ENGINE OIL PRESSURE SENSOR CIRCUIT 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Ignition on, engine not running . 

• Set Condition: 
The PCM senses the oil pressure is out of the calibrated range. One Trip fault. 

Possible Causes 

(G6) ENGINE OIL PRESSURE SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

RESISTANCE IN THE (G6) ENGINE OIL PRESSURE SENSOR SIGNAL CIRCUIT 

(G6) ENGINE OIL PRESSURE SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

RESISTANCE IN THE (F855) 5-VOLT SUPPLY CIRCUIT 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

RESISTANCE IN THE (K900) SENSOR GROUND CIRCUIT 

ENGINE OIL PRESSURE SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: Verify that the engine oil is at the proper level. Review oil change history to verify that the oil is 
changed at the correct intervals and that the proper oil viscosity is used. 

NOTE: Diagnose and repair any Engine Oil Pressure Sensor circuit, system voltage, or sensor supply volt
age DTCs before continuing with this test. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With the scan tool select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITIENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (G6) ENGINE OIL PRESSURE SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C1 and C2 PCM harness connectors. 
Disconnect the Engine Oil Pressure Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (G6) Engine Oil Pressure Signal circuit in 
the Engine Oil Pressure Sensor harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (G6) Engine Oil Pressure 

No 

Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 .. ENGINE - STANDARD PROCEDURE.) 
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3. ENGINE OIL PRESSURE SENSOR 

Turn the ignition off. 

Connect the peM harness connectors. 

Connect a jumper wire between the (K900) Sensor Ground circuit and 
the (G6) Engine Oil Pressure Signal circuit. 

Ignition on, engine not running. 

With a scan tool, monitor the Engine Oil Pressure Sensor voltage. 

NOTE: The circuit voltage should change from approximately 5.0 
volts (plus or minus .1 volt) with the connector disconnected to 
0.0 volts (plus or minus .1 volt) with the jumper wire in place. 

Does the scan tool display the voltage as described above? 

Yes » Verify that there is good pin to terminal contact in the Oil 
Pressure Sensor and the Powertrain Control Module con
nectors. Replace the Engine Oil Pressure Sensor if no 
problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

NOTE: Remove the jumper wire before continuing. 

UIIOR·OIL 
PAEUURE 

(s.7L) 

4. EXCESSIVE RESISTANCE IN THE (G6) ENGINE OIL PRESSURE SIGNAL CIRCUIT 

Turn the ignition off. 

Disconnect the C1 and C2 PCM harness connectors. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (G6) Engine Oil Pressure Signal circuit 
from the Engine Oil Pressure Sensor harness connector to the appro
priate terminal of special tool #8815. 

Is the resistance below 5.0 ohms for each circuit? 

Ves 

No 

» Go To 5 

» Repair the excessive resistance in the (G6) Engine Oil 
Pressure Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 
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5. (G6) ENGINE OIL PRESSURE SIGNAL CIRCUIT SHORTED TO- GROUND 

Measure the resistance between ground and the (G6) Engine Oil Pres
sure Signal circuit Engine Oil Pressure Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (G6) Engine Oil Pressure 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. EXCESSIVE RESISTANCE IN THE (F855) S-VGLT SUPPLY CIRCYIT 

Measure the resistance of the (F855) 5-volt Supply _ circuit from the 
Engine Oil Pressure Sensor harness connector to the appropriate ter
minal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the excessive resistance in the (F855) 5-volt Supply 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 
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7. (F855) 5-VOLT SUPPLY SHORTED TO GROUND 

Measure the resistance between ground and the (F855) 5-volt Supply 
circuit in the Engine Oil Pressure Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (F855) 5-volt Supply cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

8. EXCESSIVE RESISTANCE IN THE (K900) SENSOR GROUND CIRCUIT 

Measure the resistance of the (K900) Sensor Ground circuit from the 
Engine Oil Pressure Sensor harness connector to the appropriate ter
minal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 9 

No » Repair the excessive resistance in the (K900) Sensor 
Ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. 
to 9 - ENGINE - STANDARD PROCEDURE.) 
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9. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Oil Pressure 
Sensor and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the Oil 
Pressure Sensor and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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POS22-ENGINE OIL PRESSURE SENSOR CIRCUIT LOW S.7L 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts . 

• Set Condition: 
The Oil pressure signal is below the calibrated amount. One Trip Fault. Three good trips to turn off the MIL. 
ETC light will illuminate. 

Possible Causes 

(F855) 5-VOLT SUPPLY CIRCUIT OPEN 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(G6) ENGINE OIL PRESSURE SIGNAL CIRCUIT SHORTED TO GROUND 

(G6) ENGINE OIL PRESSURE SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 

EXCESSIVE RESISTANCE IN THE (G6) ENGINE OIL PRESSURE SIGNAL CIRCUIT 

ENGINE OIL PRESSURE SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: Make sure that the engine oil is at the proper level. Also, check the customers oil change history to 
ensure that the oil is being changed at the correct intervals and that the proper oil viscosity is being used. 
Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Diagnose and repair any system voltage or sensor supply voltage DTCs before continuing with this 
test. 

Is the DTC Active at this time? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (F855) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Disconnect the Engine Oil Pressure Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (F855) 5-volt Supply circuit in the Engine 
Oil Pressure Sensor harness connector. 

Is the voltage between 4.8 to 5.2 volts? 

Yes »Go To 3 

No »Go To 7 

InIDR·DIL 
PRESSURE 

15.lL) 
InlHet 
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3. ENGINE OIL PRESSURE SENSOR 

With the scan tool, read the Engine Oil Pressure Sensor signal voltage. 

NOTE: The sensor voltage should be approximately 5.0 volts (plus or minus .1 volt) with the connector dis
connected. 

Does the scan tool display the voltage as described above? 

Yes »Verify that there is good pin to terminal contact in the Oil Pressure Sensor and the Powertrain Control 
Module connectors. Replace the Engine Oil Pressure Sensor if no problems were found with the con
nectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. (G6) ENGINE OIL PRESSURE SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C1 and C2 PCM harness connectors. 
Measure the resistance between ground and the (G6) Engine Oil Pres
sure Signal circuit in the Engine Oil Pressure Sensor harness connec
tor. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (G6) Engine Oil Pressure 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

2 

IEIIOR·OIL 
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ItUhle 

5. (G6) ENGINE OIL PRESSURE SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 

Measure the resistance between the (G6) Engine Oil Pressure Sensor 
Signal circuit and the (K900) Sensor Ground circuit in the Engine Oil 
Pressure Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (K900) Sensor Ground circuit 
and the (G6) Engine Oil Pressure Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. EXCESSIVE RESISTANCE IN THE (G6) ENGINE OIL PRESSURE SIGNAL CIRCUIT 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (G6) Engine Oil Pressure Signal circuit 
from the Engine Oil Pressure Sensor harness connector to the appro
priate terminal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 9 

No »Repair the excessive resistance in the (G6) Engine Oil 
Pressure Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

7. (F855) 5-VOLT SUPPLY CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnostics. 
Measure the resistance of the (F855) 5-volt Supply circuit from the 
Engine Oil Pressure Sensor harness connector to the appropriate ter
minal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 8 

No »Repair the open in the (F855) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 
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8. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND ~ 
Measure the resistance between ground and the (F855) 5-volt Supply 
circuit in the Engine Oil Pressure Sensor harness connector .. 

Is the resistance below 100 ohms? :,.J. 
-,, . 

Yes »Repair the short to ground in the (F855) 5-volt Supply cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 9 

9. POWERTRAIN CONTROL MODULE (PCM) 

J-', 

SEIIOA·OIL 
PRESIURE 

IS.7L) 

ItUh .. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Oil Pressure 
Sensor and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the Oil 
Pressure Sensor and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
With the ignition key on and battery voltage above 10.4 volts . 

• Set Condition: 
The oil pressure sensor voltage at PCM is not within the calibrated specification. One Trip Fault. Three good 
trips to turn off the MIL. 

Possible Causes 

(G6) OIL PRESSURE SIGNAL CIRCUIT OPEN 

(G6) OIL PRESSURE SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(G6) OIL PRESSURE SIGNAL CIRCUIT SHORTED TO GROUND 

OIL PRESSURE SWITCH 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Make sure that the engine oil is at the proper level. Also, check the customers oil change history to 
ensure that the oil is being changed at the correct intervals and that the proper oil viscosity is being used. 
Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Diagnose and repair any system voltage or sensor supply voltage DTCs before continuing with this 
test. 

Is the DTC Active at this time? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. OIL PRESSURE SWITCH 

Turn the ignition off. 
Disconnect the Oil Pressure Switch harness connector. 
Ignition on, engine not running. 
Connect a jumper wire to the (G6) Oil Pressure Signal circuit in the 
Sensor harness connector. 
With the scan tool monitor the Oil Pressure Switch state. 
Touch the other end of the jumper wire to a known good Ground sev
eral times. 

Did the Oil Pressure Switch state change from High to Low 
when connecting and disconnecting the jumper wire to 
ground? 

Yes »Verify that there is good pin to terminal contact in the Oil 
Pressure Switch and the Powertrain Control Module con
nectors. Replace the Engine Oil Pressure Switch if no prob
lems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

SWITCH. 

OIL PRESSURE 81336a04 
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NOTE: Remove the jumper wire before continuing. 

3. (G6) OIL PRESSURE SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C1 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (G6) Oil Pressure Signal circuit in the 
Switch harness connector. 

NOTE: The sensor voltage should be approximately 5.0 volts (plus 
or minus .1 volt) with the connector disconnected. 

Does the scan tool display the voltage as described above? 

Yes »Repair the short to voltage on the (G6) Oil Pressure Signal 

No 

circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 • ENGINE ~ STANDARD PROCEDURE.) 

» Go To 4 

4. (G6) OIL PRESSURE SWITCH SIGNAL CIRCUIT OPEN 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (G6) Oil Pressure Signal circuit from the 
Oil Pressure Switch harness connector to the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the open in the (G6) Oil Pressure Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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5. (G6) SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between a known good ground and the (G6) Oil 
Pressure Signal circuit in the Switch connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (G6) Oil Pressure Signal 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. POWERTRAIN CONTROL MODULE (PCM) 

2 

SWfTCH· 

OIL PRESSURE 81336a15 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Oil Pressure 
Switch and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent pushed out or corroded terminals. Verify that there is good pin to terminal contact in the Oil 
Pressure Switch and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts . 

• Set Condition: 
The Engine Oil pressure signal is greater than the calibrated amount. One Trip Fault. Three good trips to clear 
the MIL 

Possible Causes 

(G6) ENGINE OIL PRESSURE SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(G6) ENGINE OIL PRESSURE SIGNAL CIRCUIT OPEN 

(G6) ENGINE OIL PRESSURE SIGNAL CIRCUIT SHORTED TO THE (F855) 5-VOLT SUPPLY CIRCUIT 

(K900) SENSOR GROUND CIRCUIT OPEN 

ENGINE OIL PRESSURE SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Make sure that the engine oil is at the proper level. Also, check the customers oil change history to 
make sure that the oil is being changed at the correct intervals and that the proper oil viscosity is being 
used. 
Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Diagnose and repair any system voltage or sensor supply voltage orcs before continuing with this 
test. 
With the scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. ENGINE OIL PRESSURE SENSOR 

Turn the ignition off. 
Disconnect the Engine Oil Pressure Sensor harness connector. 
Ignition on, engine not running. 
With a scan tool, monitor the Engine Oil Pressure Sensor voltage. 
Connect a jumper wire between the (G6) Engine Oil Pressure Signal 
circuit and the (K900) Sensor Ground circuit in the Engine Oil Pressure 
Sensor harness connector. 

NOTE: The sensor voltage should be approximately 0.0 volts (plus 
or minus .1 volt) with the jumper wire in place. 

Does the scan tool display the voltage as described above? 

Yes »Verify that there is good pin to terminal contact in the Oil 
Pressure Sensor and the Powerirain Control Module con- IElIOR·OIL 

PREUURE 
II.lLl 

.U.IIU 
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nectors. Replace the Engine Oil Pressure Sensor if no 
problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 

NOTE: Remove the jumper wire before continuing. 

3. ENGINE OIL PRESSURE SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C1 and C2 PCM harness connectors. 
Ignition on, engine not running. 
Measure the voltage on the (G6) Engine Oil Pressure Signal circuit in 
the Engine Oil Pressure Sensor harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (G6) Engine Oil Pressure 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. (G6) ENGINE OIL PRESSURE SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors, Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (G6) Engine Oil Pressure Signal circuit 
from the Engine Oil Pressure Sensor harness connector to the appro
priate terminal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No » Repair the open in the (G6) Engine Oil Pressure Signal cir
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 
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5. (G6) ENGINE OIL PRESSURE SIGNAL CIRCUIT SHORTED TO THE (F855) 5-VOLT SUPPLY CIRCUIT 

Measure the resistance between the (G6) Engine Oil Pressure Signal 
circuit and the (F855) 5-volt Supply circuit in the Engine Oil Pressure 
Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (F855) 5-volt Supply circuit 
and the (G6) Engine Oil Pressure Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. (K900) SENSOR GROUND CIRCUIT OPEN 

Measure the resistance of the (K900) Sensor Ground circuit from the 
Engine Oil Pressure Sensor harness connector to the appropriate ter
minal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K900) Sensor Ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 
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7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Oil Pressure 
Sensor and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the Oil 
Pressure Sensor and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
Engine running . 

• Set Condition: 
The engine oil pressure never reaches the calibrated specification to allow the MDS activation. One trip fault. 

Possible Causes 

ENGINE OILJENGINE MECHANICAL 

(G6) ENGINE OIL PRESSURE SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

RESISTANCE (G6) ENGINE OIL PRESSURE SENSOR SIGNAL CIRCUIT 

(G6) ENGINE OIL PRESSURE SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

RESISTANCE IN (F855) 5-VOLT SUPPLY CIRCUIT 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

RESISTANCE IN THE (K900) SENSOR RETURN CIRCUIT 

ENGINE OIL PRESSURE SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE· 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: Make sure that the engine oil is at the proper level. Also, check the customers oil change history to 
make sure that the oil is being changed at the correct intervals and that the proper oil viscosity is being 
used. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2 . ENGINE OIUENGINE MECHANICAL 

NOTE: The following items must be considered before determining the cause of this DTC. Failure to do so 
may lead to misdiagnosis. 
• ENGINE MECHANICAL TOLERANCES OUT OF SPECIFICATION 
• ENGINE OIL PRESSURE OUT OF SPECIFICATION 
• LOW ENGINE OIL 
• OIL DIRTY OR DETERIORATED (Lack of scheduled oil changes) 
• CORRECT VISCOSITY 
• ENGINE OIL CONTAMINATED (i.e., coolant and/or fuel) 
If any of the above conditions are found, repair as necessary. 

Were any of the above conditions present? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. ENGINE OIL PRESSURE SENSOR 

Turn the ignition off. 
Connect the C2 PCM harness connector. 
Ignition on, engine not running. 
With a scan tool, monitor the Engine Oil Pressure Sensor voltage. 
Connect a jumper wire between the (K900) Sensor Ground circuit and 
the (G6) Engine Oil Pressure Signal circuit. 

NOTE: Engine Oil Pressure voltage should change from approxi
mately 4.5 volts to less than 0.5 of a volt. 

Is the voltage reading within the listed specification when the 
jumper wire is installed? 

Yes » Remove the Engine Oil Pressure sensor and ensure the oil 
passage/port is free from any blockage. If OK, replace the 
Engine Oil Pressure Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

NOTE: Remove the jumper wire before continuing. 

SEISOR.OIL 
PREUURE 

IS.IL) 

4. EXCESSIVE RESISTANCE IN THE (G6) ENGINE OIL PRESSURE SIGNAL CIRCUIT 

Turn the ignition off. 
Disconnect the C1 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (G6) Engine Oil Pressure Signal circuit 
from the Engine Oil Pressure Sensor harness connector to the appro
priate terminal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the excessive resistance in the (G6) Engine Oil 
Pressure Signal circuit. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 
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5. (G6) ENGINE OIL PRESSURE SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (G6) Engine Oil Pres
sure Signal circuit in the Engine Oil Pressure Sensor harness connec
tor. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (G6) Engine Oil Pressure 
Signal circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. EXCESSIVE RESISTANCE IN THE (F855) 5-VOLT SUPPLY CIRCUIT 

Measure the resistance of the (F855) 5-volt Supply circuit from the 
Engine Oil Pressure Sensor harness connector to the appropriate ter
minal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the excessive resistance in the (F855) 5-volt Supply 
circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 
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7. (F855) 5-VOLT SUPPLY SHORTED TO GROUND 

Measure the resistance between ground and the (F855) 5-volt Supply 
circuit in the Engine Oil Pressure Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (FBS5) 5-volt Supply cir-
cuit. 
Perform the POWERTRArN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To B 

8. EXCESSIVE RESISTANCE IN THE (K900) SENSOR GROUND CIRCUIT 

Measure the resistance of the (K900) Sensor Ground circuit from the 
Engine Oil Pressure Sensor harness connector to the appropriate ter
minal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 9 

No »Repair the excessive resistance in the (K900) Sensor 
Ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. 
to 9 - ENGINE - STANDARD PROCEDURE.) 
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9. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Oil Pressure 
Sensor and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the Oil 
Pressure Sensor and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0532-A/C PRESSURE SENSOR CIRCUIT LOW 

I BATT AO 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Engine running, AC is learned, and AC Clutch Relay energized . 

• Set Condition: 
The AlC pressure transducer signal voltage at the PCM goes below the minimum acceptable voltage. One Trip 
Fault. Three good trips to turn off the MIL. 

Possible Causes 

(C818) 5-VOLT SUPPLY CIRCUIT OPEN 

(C818) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

AlC PRESSURE TRANSDUCER 

(C18) AlC PRESSURE SIGNAL CIRCUIT SHORTED TO GROUND 

(C18) AlC PRESSURE SIGNAL CIRCUIT SHORTED TO THE (C918) AlC PRESSURE TRANSDUCER GROUND 
CIRCUIT 

EXCESSIVE RESISTANCE IN THE (C18) AlC PRESSURE SIGNAL CIRCUIT 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any CAN· C Communication DTCs before continuing. 

NOTE: Make sure the AlC refrigerant System is properly charged per Service Information. 
Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Diagnose and repair any system voltage or sensor supply voltage DTCs before continuing with this 
test. 
With the scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. (C818) 5-VOlT SUPPLY CIRCUIT 

Turn the ignition off. 

Disconnect the AlC Pressure Transducer harness connector. 
Ignition on, engine not running. 

Measure the voltage on the (C818) 5·volt Supply circuit in the AlC Pres
sure Transducer harness connector. 

Is the voltage between 4.5 to 5.2 volts? 

Yes »Go To 3 

No »Go To 7 

3. AlC PRESSURE TRANSDUCER 

With the scan tool, monitor the AlC Pressure Transducer voltage. 

c:J -@ID 
,l~ 
1 2 

0 

2 

TRAN$DUCER-A/C 
PRESSURE 81336a61 

NOTE: The sensor voltage should be approximately 5.0 volts (plus or minus .1 volt) with the connector dis
connected. 

Does the scan tool display the voltage as described above? 

Yes »Verify that there is good pin to terminal contact in the AlC Pressure Transducer and the Powertrain 
Control Module connectors. Replace the AlC Pressure Transducer if no problems were found with the 
connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. (C18) AlC PRESSURE SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C7 TIPM harness connector. 

Measure the resistance between ground and the (C18) AlC Pressure 
Signal circuit in the AlC Pressure Transducer harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (C18) AlC Pressure Signal 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 2 
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5. (C18) AlC PRESSURE SIGNAL CIRCUIT SHORTED TO THE (C918) SENSOR GROUND CIRCUIT 

Disconnect the C7 TIPM harness connector. 
Measure the resistance between the (C18) AlC Pressure Signal circuit 
and the (C918) Sensor Ground circuit in the AlC Pressure Transducer 
harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (C918) Sensor Ground circuit 

No 

and the (C18) AlC Pressure Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 6 

6. EXCESSIVE RESISTANCE IN THE (C18) AlC PRESSURE SIGNAL CIRCUIT 

Measure the resistance of the (C18) AlC Pressure Signal circuit from 
the AlC Pressure Transducer harness connector to C7 TIPM harness 
connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 9 

No »Repair the excessive resistance in the (C18) AlC Pressure 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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7. (C818) 5-VOLT SUPPLY CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C7 TI PM harness connector. 
Measure the resistance of the (C818) 5-volt Supply circuit from the Ale 
Pressure Transducer harness connector to the C7 TI PM harness con
nector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 8 

No »Repair the open in the (C818) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

8. (C818) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (C818) 5-volt Supply 
circuit in the AlC Pressure Transducer harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (C818) 5-volt Supply cir-
cuit. 
Perform the POWERTRAIN VERI FICATfON TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 9 

9. TOTALLY INTEGRATED POWER MODULE (TIPM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related AlC Pressure 
Transducer and the Totally Integrated Power Module (TI PM). 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the Ale 
Pressure Transducer and the Totally Integrated Power Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0533-A/C PRESSURE SENSOR CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Engine running and the AlC Clutch Relay energized . 

• Set Condition: 
The AlC pressure transducer signal at the PCM goes above the maximum acceptable voltage. One trip Fault. 
Three good trips to turn off the MIL. 

Possible Causes 

(C18) AlC PRESSURE SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(C18) AlC PRESSURE SIGNAL CIRCUIT OPEN 

(C18) AlC PRESSURE SIGNAL CIRCUIT SHORTED TO THE (C818) 5-VOLT SUPPLY CIRCUIT 

(C918) AlC PRESSURE GROUND CIRCUIT OPEN 

AlC PRESSURE TRANSDUCER 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any CAN - C Communication DTCs before continuing. 

NOTE: Make sure the AlC refrigerant System is properly charged per Service Information. 
Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal iniury or death. 

NOTE: Diagnose and repair any system voltage or sensor supply voltage DTCs before continuing with this 
test. 
With the scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. AlC PRESSURE TRANSDUCER 

Turn the ignition off. 
Disconnect the AlC Pressure Transducer harness connector. 
Ignition on, engine not running. 
With the scan tool, monitor the AlC Pressure Transducer voltage. 
Connect a jumper wire between the (C18) AlC Pressure Signal circuit 
and the (C918) Sensor Ground circuit in the Transducer harness con
nector. 

NOTE: The sensor voltage should be approximately 0.0 volts (plus 
or minus .1 volt) with the jumper wire in place. 

Does the scan tool display the voltage as described above? 

Yes »Verify that there is good pin to terminal contact in the AlC 
Pressure Transducer and the Powertrain Control Module 

TRANSDUCER-AIC 
PRI!88URI! 81336b2d 
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connectors. Replace the AlC Pressure Transducer if no 
problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

NOTE: Remove the jumper wire before continuing. 

3. (C18) AlC PRESSURE SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C7 TIPM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (C18) AlC Pressure Signal circuit in the AlC 
Pressure Transducer harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (C18) AlC Pressure Signal 
circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. (C18) AlC PRESSURE SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

Measure the resistance of the (C18) AlC Pressure Signal circuit from 
the AlC Pressure Transducer harness connector to C7 TIPM harness 
connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No » Repair the open in the (C18) AlC Pressure Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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5. (C18) AlC PRESSURE SIGNAL CIRCUIT SHORTED TO THE (C818) 5-VOLT SUPPLY CIRCUIT 

Measure the resistance between the (C18) AlC Pressure Signal circuit 
and the (C818) 5-volt Supply circuit in the AlC Pressure Transducer har
ness con nector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (C818) 5-volt Supply circuit 
and the (C18) AlC Pressure Signal circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. (C918) SENSOR GROUND CIRCUIT OPEN 

Disconnect the C7 TrPM harness connector. 

Measure the resistance of the (C918) Sensor Ground circuit from the 
AlC Pressure Sensor harness connector to the C7 TIPM harness con
nector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (C918) Sensor Ground circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. TOTALLY INTEGRATED POWER MODULE (TIPM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related AlC Pressure 
Transducer and the Totally Integrated Power Module (TIPM). 
Look for any chafed, pierced, pinched. or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the AlC 
Pressure Transducer and the Totally Integrated Power Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 ENGINE - STANDARD PROCEDURE.) 
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P0551-POWER S"rEERING PRESSURE SWITCH PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W. 
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rheory of Operation 
The power steering switch is used to enable quick spark and fuel corrections for high power steering loads to main
tain target idle speed. The power steering switch rationality monitors the switch input during high vehicle speed 
conditions when the steering wheel cannot be turned far enough to reach the high-pressure switch pOint. If the 
power steering switch input remains at a high-pressure condition at high vehicle speeds, a failure timer will incre
ment. 

• When Monitored: 
With the ignition key on and engine running . 

• Set Condition: 
With the vehicle above 40 mph for over 30 seconds, the power steering pressure switch remains open. Two 
Trip Fault. Three good trips to turn off the MIL 

Possible Causes 

(K66) PIS SWITCH SIGNAL CIRCUIT OPEN 

(K66) PIS SWITCH SIGNAL CIRCUIT SHORTED TO GROUND 

(Z988) GROUND CIRCUIT OPEN 

POWER STEERING PRESSURE SWITCH 

PCM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. POWER STEERING PRESSURE SWITCH 

Turn the ignition off. 
Disconnect the Power Steering Pressure Switch harness connector. 
Ignition on, engine not running. 
Connect a jumper wire to the (K66) PIS Switch Signal circuit at the har
ness connector. 
Use the scan tool to monitor the Power Steering Pressure Switch ,sta
tus. 
Touch the other end of the jumper wire to the (Z988) Ground circuit at 
the Power Steering Pressure Switch harness connector several times. 

Did the Power Steering Pressure Switch status change from 
High to Low when connecting and disconnecting the jumper 
wire? 

Ves »Replace the Power Steering Pressure Switch. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

NOTE: Remove the jumper wire before continuing. 

3. (K66) PIS SWITCH SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C3 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure resistance of (K66) PIS Switch Signal circuit from the Power 
Steering Pressure Switch harness connector to the appropriate terminal 
of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the open in the (K66) PIS Switch Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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4. (K66) PIS SWITCH SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K66) PIS Switch Sig-
nal circuit in the Switch connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K66) PIS Switch Signal 
circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

5. (Z988) GROUND CIRCUIT OPEN 

Measure the resistance between Ground and the (Z988) Ground circuit 
in the Power Steering Pressure Switch connector. 

Is the resistance below 100 ohms? 

Yes »Go To 6 

No »Repair the open in the (Z988) Ground circuit. 

6. PCM 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

[QJ 
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1~~~ 
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NOTE: Before continuing, check the PCM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
The engine running. The engine speed greater than 1000 RPM . 

• Set Condition: 
Battery voltage is below 6 volts. Two Trip Fault. 

Possible Causes 

RESISTANCE IN THE (A11) BATTERY POSITIVE CIRCUIT 

GENERATOR OPERATION 

(K20) GENERATOR FIELD CONTROL CIRCUIT OPEN 

(K20) GENERATOR FIELD CONTROL CIRCUIT SHORTED TO GROUND 

POWERTRAIN CONTROL MODULE (PCM) 

Always perlorm the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Make sure the Battery is in good condition. Using the Midtronics Battery Tester, test the Battery 
before continuing. 

NOTE: Inspect the vehicle for after market accessories that may exceed the Generator System output. 

NOTE: Make sure the generator drive belt is in good operating condition. 

NOTE: Inspect the fuses in the TIPM. If an open fuse is found, use the wire diagram/schematic as a guide, 
inspect the wiring and connectors for damage. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (A11) B+ CIRCUIT HIGH RESISTANCE 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 

NOTE: Make sure all wires are clear of the engine's moving parts. 
Measure the voltage between the (A 11) B+ Terminal at the Generator 
and the Battery + Post. 
Start the engine. 

Is the voltage above 0.4 of a volt? 

Yes »Repair the excessive resistance in the (A 11) B+ circuit 

No 

between the Generator and Battery. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 3 

BATTERY 
(p08rrNE) 

GENERATOR (B+)81336baO 
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3. GENERATOR CASE GROUND HIGH RESISTANCE 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Ignition on, engine not running. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
Measure the voltage between the Generator case and Battery ground post. 

Is the voltage above 0.1 of a volt? 

Yes »Repair excessive resistance in the Generator Ground between the Generator Case and Battery ground 
side. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. GENERATOR OPERATION 

Turn the ignition off. 
Disconnect the Generator Field harness connector. 
Using a 12-volt test light connected to ground, probe the (K20) Gener
ator Field Control circuit in the Generator Field harness connector. 

NOTE: Make sure the test light is probing the circuit before actu
ating the Test or a DTC may set and not allow the actuation. 
With a scan tool, actuate the Generator Field Driver. 

NOTE: The test light should be illuminated and bright proportional 
to the maximum duty cycle allowed by the scan tool. For example, 
if the scan tool allows 100% actuation, the brightness should be as 
bright as a direct connection to the battery. If the scan tool allows 
a maximum 250/0 actuation, the brightness should be 25% as bright 
as a direct connection to the battery. 

Does the test light illuminate accordingly during the actuation? 

Ves »Verify that there is good pin to terminal contact in the Gen-
erator and Powertrain Control Module connectors. Replace 
the Generator if no problems were found with the connec-
tors. 

GENERATOR 
81917b47 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
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5. (K20) GENERATOR FIELD CONTROL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K20) Gen Field Control circuit from the 
Generator harness connector to the appropriate terminal of the special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the open in the (K20) Gen Field Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

2 

6. (K20) GENERATOR FIELD CONTROL CIRCUIT ,sHOFiTED TO GROUND 

Measure the resistance between ground and the (K20) Gen Field Con
trol circuit in the Generator Field harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K20) Gen Field Control 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 7 

7. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Generator and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Generator and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. Engine RPM greater than 1000 RPM. With no other charging system codes set. 

• Set Condition: 
Battery voltage is 1 volt greater than desired voltage for more than 10 seconds. Battery voltage greater than 
15.75 volts. One Trip Fault. Three good trips to turn off the MIL. 

Possible Causes 

(K20) GENERATOR FIELD CONTROL CIRCUIT SHORTED TO VOLTAGE 

GENERATOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: Make sure the Battery is in good condition. Using the Midtronics Battery Tester, test the Battery 
before continuing. 

NOTE: Inspect the vehicle for after market accessories that may exceed the Generator System output. 

NOTE: Make sure the generator drive belt is in good operating condition. 

NOTE: Inspect the fuses in the IPM. If an open fuse is found, use the wire diagram/schematic as a guide, 
inspect the wiring and connectors for damage. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. GENERATOR OPERATION 

Turn the ignition off. 
Disconnect the Generator Field harness connector. 
Using a 12-volt test light connected to ground, probe the (K20) Gener
ator Field Control circuit in the Generator Field harness connector. 

NOTE: Make sure the test light is probing the circuit before actu
ating the Relay or a DTC may set and not allow the actuation. 
Ignition on, engine not running. 
With the scan tool, actuate the Gen Field Control circuit. 

Does the test light illuminate brightly and flash on and off? 

Yes »Replace the Generator. 

No 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 3 
GENERATOR 

81917b47 
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3. (K20) FIELD CIRCUIT SHORTED VOLTAGE 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (K20) Gen Field Control circuit at the Gen
erator Field harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K20) Gen Field Control 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. POWERTRAIN CONTROL MODULE (PCM) 

GENERATOR 81917b98 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Generator and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Generator and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 



9·580 ENGINE - ELECTRICAL DIAGNOSTICS - GAS ------------ DR 
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Theory of Operation 
The brake switch rationality checks both failure modes of the brake switch. The brake switch stuck on test checks 
for a high vehicle speed condition where the brake switch is unexpectedly depressed. The brake switch stuck off 
test checks for repeated vehicle stop maneuvers without the brake switch depressed . 

• When Monitored: 
Ignition on. 

• Set Condition: 
If the output of Brake Switch No.1 to the PCM looks like it is not applied, while Brake Lamp Switch Output 
circuit is applied the fault will mature in 60ms. One Trip Fault. 

Possible Causes 

(829) BRAKE SWITCH NO.1 SIGNAL SHORTED TO GROUND 

(V32) BRAKE SWITCH NO.2 SIGNAL CIRCUIT OPEN 

(V32) BRAKE SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

(Z429) GROUND CIRCUIT OPEN 

STOP LAMP SWITCH 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Make sure the Stop Lamp Switch is properly adjusted before continuing. 

NOTE: Make sure the Stop Lamp Switch is properly wired, such as (B29) Brake Switch No.1 and (V32) Brake 
Switch No.2 circuit are not switched at the harness connector. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (B29) BRAKE SWITCH NO.1 SIGNAL SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the Stop Lamp Switch harness connector. 
Disconnect the C3 PCM harness connector. 
Measure the resistance between ground and the (829) 8rake Switch 
No.1 Signal circuit in the Stop Lamp Switch harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (B29) Brake Switch No.1 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. (V32) BRAKE SWITCH NO.2 SIGNAL CIRCUIT OPEN 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (V32) Brake Switch No.2 Signal circuit 
from the Stop Lamp Switch harness connector to the appropriate termi
nal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Ves »Go To 4 

No »Repair the open in the (V32) Brake Switch No.2 Signal cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

4. (V32) BRAKE SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (V32) Brake Switch 
No.2 Signal circuit in the Stop Lamp Switch harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (V32) Brake Switch No.2 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE ~ STANDARD PROCEDURE.) 

No »Go To 5 
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5. (Z429) GROUND CIRCUIT OPEN 

Measure the resistance between ground and the (Z429) Ground circuit 
in the Stop Lamp Switch harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No » Repair the open in the (Z429) Ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. STOP LAMP SWITCH 

SWiTCH

STOP 

LAMP 81336c3c 

Measure the resistance between the (2429) Ground circuit terminal and the (B29) Brake Switch No.1 Signal terminal 
in the Stop Lamp Switch. 
Next, measure the resistance between the (V30) Fused Ignition Switch circuit terminal and the (V32) Brake Switch 
No.2 Signal circuit terminal in the Stop Lamp Switch. 
Apply and release the brake pedal while monitoring the ohmmeter. 

Does the resistance change from below 5.0 ohms to an open circuit for one or both of the measure
ments taken? 

Ves »Go To 7 

No »Verify that there is good pin to terminal contact in the Switch and Control Module connectors. Replace 
the Stop Lamp Switch if no problems were found in the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Stop Lamp Switch 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Switch and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
When vehicle speed cycles from 0 kph to 48 kph (30 mph) at least 10 times . 

• Set Condition: 
When the PCM recognizes Brake Switch No.1 is mechanically stuck in the low/on position. Two Trip Fault. 
Three Global Good Trips to Clear. 

Possible Causes 

(B29) BRAKE SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO GROUND 

(V32) BRAKE SWITCH NO.2 SIGNAL CIRCUIT OPEN 

STOP LAMP SWITCH 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE OTC 

NOTE: Verify battery voltage is greater than 10 volts. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. STOP LAMP SWITCH 

Turn the ignition off. 
Remove the Stop Lamp Switch and disconnect the harness connector. 
Measure the resistance between the (2429) Ground circuit terminal and the (B29) Brake Switch No.1 Signal terminal 
in the Stop Lamp Switch. 
Measure the resistance between the (V30) Fused Ignition Switch circuit terminal and the (V32) Brake Switch No.2 
Signal terminal in the Stop Lamp Switch. 
Apply and release the stop lamp switch plunger while monitoring the ohmmeter. 

Does the resistance change from below 5.0 ohms to an open circuit? . 

Yes »Go To 3 

No »Verify that there is good pin to terminal contact in the SWitch and Control Module connectors. Replace 
the Stop Lamp Switch if no problems were found in the connectors. 

r Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 • ENGINE - STANDARD PROCEDURE.) 
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3. (B29) BRAKE SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C3 PCM harness connector. 
Measure the resistance between ground and the (B29) Brake Switch 
No.1 Signal circuit in the Stop Lamp Switch harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (829) Brake Switch No.1 
Signal circuit. 
Perform the POWERTRAJN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. (V32) BRAKE SWITCH NO.2 SIGNAL CIRCUIT OPEN 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (V32) Brake Switch No.2 Signal Output 
circuit from the Stop Lamp Switch harness connector to the appropriate 
terminal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the open in the (V32) Brake Switch No.2 Signal cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. POWERTRAIN CONTROL MODULE 
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Using the wiring diagram/schematic as a guide. inspect the wiring and connectors between the Stop Lamp Switch 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Switch and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
When vehicle speed cycles from 0 kph to 48 kph (30 mph) at least 10 times . 

• Set Condition: 
When the PCM recognizes Brake Switch No.1 is stuck in the high/off position. Two Trip Fault. Three good trips 
to turn off the MIL. 

Possible Causes 

(829) BRAKE SWITCH NO.1 SIGNAL CIRCUIT OPEN 

(V32) BRAKE SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

(Z429) GROUND CIRCUIT OPEN 

STOP LAMP SWITCH 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. STOP LAMP SWITCH 

Turn the ignition off. 
Disconnect the Stop Lamp Switch harness connector. 
Measure the resistance between the (Z429) Ground circuit terminal and the (B29) Brake Switch No.1 Signal circuit 
terminal in the Stop Lamp Switch. 
Apply and release the Stop Lamp Switch while monitoring the ohmmeter. 

Does the resistance change from below 5.0 ohms to an open circuit? 

Yes »Go To 3 

No »Verify that there is good pin to terminal contact in the Switch and Control Module connectors. Replace 
the Stop Lamp Switch if no problems were found in the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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3. (B29) BRAKE SWITCH NO.1 SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C3 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (B29) Brake Switch No.1 Signal circuit 
from the Stop Lamp Switch harness connector to the appropriate termi
nal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the open in the (829) Brake Switch No.1 Signal cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

4. (V32) BRAKE SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (V32) Brake Switch 
No.2 Signal circuit in the Stop Lamp Switch harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (V32) Brake Switch No.2 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
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5. (Z429) GROUND CIRCUIT OPEN 

Measure the resistance between the (2429) Ground circuit and ground 
in the Stop Lamp Switch harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No » Repair the open in the (Z429) Ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 .. ENGINE .. STANDARD PROCEDURE.) 

6. POWERTRAIN CONTROL MODULE (PCM) 

swrrCH. 

STOP 

LAMP 81336c3c 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Stop Lamp Switch 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Switch and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 .. ENGINE .. STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 .. ENGINE .. STANDARD PROCEDURE.) 
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• When Monitored: 
With the ignition key on . 

• Set Condition: 
Cruise switch voltage output is not out of range but it does not equal any of the values for any of the button 
positions. 

Possible Causes 

(V37) SIC SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(V37) SIC SWITCH NO.1 SIGNAL CIRCUIT OPEN 

(V937) SIC SWITCH RETURN CIRCUIT OPEN 

(V37) SIC SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO GROUND 

(V37) SIC SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO THE (V937) SIC SWITCH RETURN CIRCUIT 

CLOCKSPRING/STEERfNG CONTROL MODULE 

SPEED CONTROL SWITCH 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: It may be necessary to t~st drive the vehicle and operate the speed control in order for this DTC to 
set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. SPEED CONTROL SWITCH 

Turn the ignition off. 
Remove and disconnect the Speed Control Switches from the steering wheel per Service Information. 
Measure the resistance across each Speed Control Switch. 
Monitor the ohmmeter while pressing each function button on each switch. 
The following resistance specs are taken between terminals (V37) SIC Switch No.1 Signal and (V937) SIC Switch 
Return circuits of the Switch when holding the switch button in the following position 
Not pressing any switch - 20.5 kohms 
OnlOff - 0.47 kohms 
Set - 5.49 kohms 
Coast - 2.94 kohms 
Cancel - 1.24 kohms 
ResumelAccel - 15.4 kohms 

Does the function on the Speed Control Switches have the correct resistance value? 

Ves »Go To 3 

No »Replace the Speed Control Switch that had the incorrect resistance value. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

3. (V37) SIC SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Disconnect the C3 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (V37) SIC Switch No.1 Signal circuit in the 
Speed Control harness connector. 

Is there any voltage present? 

Ves »Repair the short to voltage in the (V37) SIC Switch No.1 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 
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4. CLOCKSPRING/STEERING CONTROL MODULE 

Turn the ignition off. 
Disconnect the C1 and C3 Clockspring harness connectors per Service 
Information. 
Measure the resistance of the (V37) SIC Switch No.1 Signal circuit 
between the C1 and C3 Clockspring harness connectors. 
Measure the resistance of the (V937) SIC Switch Return circuit between 
the C1 and C3 Clockspring harness connectors. 

Is the resistance above 5.0 ohms? 

Yes »Replace the Clockspring per Service Information. (Refer to 

No 

8 - ELECTRICAURESTRAINTS/CLOCKSPRING - INSTAL
LATION). 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 5 

NOTE: Connect the Clockspring harness connectors per Service 
Information before continuing. 
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5. (V37) SIC SWITCH NO.1 SIGNAL CIRCUIT OPEN 

NOTE: The measurement must be taken from both Speed Control 
Switch harness connectors. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (V37) SIC Switch No.1 Signal circuit from 
the Speed Control harness connector to the appropriate terminal of spe
cial tool #8815. 

Is the resistance below 5.0 ohms for both measurements? 

Yes »Go To 6 

No »Repair the open in the (V37) SIC SWitch No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. (V937) SIC SWITCH RETURN CIRCUIT OPEN 

NOTE: The measurement must be taken from both Speed Control 
Switch harness connectors. 
Measure the resistance of the (V937) SIC Switch Return circuit from the 
Speed Control harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms for both measurements? 

Yes »Go To 7 

No »Repair the open in the (V937) SIC Switch Return circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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7. SIC NO.1 SWITCH SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (V37) SIC Switch No.1 
Signal circuit in the Speed Control harness connector. 

Is the resistance below 100 ohms? 

Ves »Repair the short to ground in the (V37) SIC Switch No.1 
Signal circuit 
Pertorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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8. (V37) SIC SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO THE (V937) SIC SWITCH RETURN CIRCUIT 

Measure the resistance between the (V37) SIC Switch No.1 Signal cir-
cuit and the (V937) SIC Switch Return circuit in the Speed Control har-
ness connector. 

Is the resistance below 5.0 ohms? 

Ves »Repair the short between the (V37) SIC Switch No.1 Signal 
circuit and the (V937) SIC Switch Return circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 9 
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CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller Special Tool #8815 and #8815-1 
to perform diagnosis. 
Install Miller Special Tool #8815-1 on the C3 PCM harness connector. 
Connect the SIC Switch harness connectors. 
Connect the Clockspring harness connectors. 
Turn the ignition on. 
With a scan tool, monitor the SIC Switch voltage readings. 
Using a voltmeter check the voltage on the (V37) SIC Switch No.1 Signal circuit and the (V38) SIC Switch No.2 
Signal circuit at the appropriate terminals of the special tool #8815. 
Monitor the voltmeter. 
With a scan tool, monitor the SIC Switch voltage readings. 
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SWITCH POSITION SWITCH No.1 VOLTAGE VALUE SWITCH No.2 VOLTAGE VALUE 

NO SWITCHES PRESSED 4.31 to 4.78 volts 4.31 to 4.78 volts 

ON/OFF PRESSED 0.59 to 1.13 volts 3.53 to 3.92 volts 

RES/ACCEL PRESSED 3.88 to 4.17 volts 2.04 to 2.47 volts 

SET PRESSED 3.16 to 3.56 volts 1 . 17 to 1.56 volts 

COAST PRESSED 2.57 to 2.94 volts 0.77 to 1.09 volts 

CANCEL PRESSED 1.59 to 1.99 volts 2.84 to 3.25 volts 
Compare the voltage readings on the voltmeter to what the scan tool displays. 

Are the voltage readings out of the listed specification and is there less than a 0.2 of a volt difference 
between the voltmeter switch values and the scan tool switch value? 

Ves »Verify that there is good pin to terminal contact in the Switches and Powertrain Control Module connec-
tors. Replace the Speed Control Switch if no problems were found in the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 .. ENGINE .. STANDARD PROCEDURE.) 

No »Go To 10 

1 O. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 
Switch and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed oL!t or corroded terminals. Verify that there is good pin to terminal contact in the 
Switch and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 .. ENGINE .. STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 .. ENGINE .. STANDARD PROCEDURE.) 
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P0580-SPEED CONTROL SWITCH 1 CIRCUIT LOW 

r------------------------------------.....,SWITCH· 

SWITCH· 
SPEED 
CONTROL· 
LEFT '1 

~L 1 CRUISE CONTROL ON 
2 CRUISE CONTROL OFF I I 

KQOO vm 
22 22 

DBIDG DBJDG 

I I 
~ 

B r C y t++nq y 
~l V37 V38 V37 V38 

I I 22 22 22 22 
K900 V937 VT VTIOR VT VTlOR 

D:~G D~~G I I t I I 
1...._--' _I _""', V CO I, 3 ~ • ~ .... 3------------' 

r-~ - - - r ---------~ -IIODULE-

ly ___ y _________ y_::~~~~:~ 
5 ,(C1 4,(Ct 3 YCt 
V 937 V37 V3B 

20 20 20 
VTJBR VT VTIOR 

! 51 ! 52 ! 
30 .- - - --. - - - - - - - - - I C21. 

V 937 V37 V38 
20 20 20 

VT!11R VT VTIOR 

151c3 341c3 181c3 
r- -SIC - - - SIC - - - - - - - - - -siC -IIODULE. 

I SWITCH SWITCH NO, 1 SWITCH NO, 2 POWERTRAIN 
I RETURN SIGNAL SIGNAL I CONTROL 
L... - - - _______________ J j:l:j:j:j:j:3,71I5.7l 

BLACK BLACK 

SPEED 
conROL· 
RIGHT 
1 ACCEt 
2 RESUME 
3 DECEL 

10 

38 

SWITCH· 
SPEED 

CONTROL· 
LEFT 

SWITCH· 
SPEED 

COIIITROL· 
RIOHT 

IODULE· 
STEERINO 

CONTROL Ct 

~I 
IODULE· 

POWERTRAIII 
CONTROL C3 

IGAS) 

For a complete wiring diagram Refer to Section 8W. 

IODULE· 
STEERIIIIG 

CONTROL C3 

Ilc4f1U 



DR ------------ ENGINE - ELECTRICAL DIAGNOSTICS - GAS 9 .. 599 

• When Monitored: 
With the ignition key on . 

• Set Condition: 
Speed control switch input No.1 is below the minimum acceptable voltage at the PCM. One trip fault. 

Possible Causes 

(V37) SIC SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO THE (V937) SIC SWITCH RETURN 

(V37) SIC SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO GROUND 

CLOCKSPRING/STEERING CONTROL MODULE 

SPEED CONTROL ONIOFF SWITCH 

SPEED CONTROL RESUMEIACCEL SWITCH 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: It may be necessary to test drive the vehicle and operate the speed control in order for this DTC to 
set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 ENGINE - DIAGNOSIS 
AND TESTING.) 

2 . SPEED CONTROL SWITCHES 

Turn the ignition off. 
Remove and disconnect the Speed Control Switches from the steering wheel per Service Information. 
Measure the resistance across each Speed Control Switch. 
Monitor the ohmmeter while pressing each function button on each switch. 
The following resistance specs are taken between terminals (V37) SIC Switch No.1 Signal and (V937) SIC Switch 
Return circuits of the Switch when holding the switch button in the following positions. 
Not pressing any switch - 20.5 kohms 
On/Off - 0.47 kohms 
Set - 5.49 kohms 
Coast - 2.94 kohms 
Cancel - 1.24 kohms 
Resume/Accel - 15.4 kohms 

Does the function on the Speed Control Switches have the correct resistance value? 

Ves »Go To 3 

No »Replace the Speed Control Switch that had the incorrect resistance value. 
Perform the POWERTRAlN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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3. SPEED CONTROL ON/OFF SWITCH 

Connect the Resumel Accel Switch. 

Ignition on, engine not running. 
With the scan tool, monitor the Speed Control Switch voltage. 
Disconnect the Speed Control On/Off Switch harness connector. 

Did the voltage change to above 4.8 volts? 

Yes »Replace the Speed Control OnlOff Switch. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. SPEED CONTROL RESUMEIACCEL SWITCH 

With the scan tool, monitor the Speed Control Switch voltage. 
Disconnect the Speed Control Resume/Accel Switch harness connector per Service Information. 

Did the voltage change to above 4.8 volts? 

Yes »Replace the Speed Control Resume/Accel Switch. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

5. CLOCKSPRING/STEERING CONTROL MODULE 

Turn the ignition off. 

Disconnect the C1 Clockspring harness connector per Service Information. 

Ignition on, engine not running. 

With the scan tool, read the SIC Switch voltage. 

Did the SIC Switch volts change to 5.0 volts? 

Yes »Replace the Clockspring. (Refer to 8 - ELECTRICAURESTRAINTS/CLOCKSPRING - INSTALLATION.) 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. (V37) SIC SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO THE (V937) SIC SWITCH RETURN CIRCUIT 

Turn the ignition off. 

Connect the Clockspring harness connectors per Service Information. 
Disconnect the C3 PCM harness connector. 
Measure the resistance between the (V937) SIC Switch Return circuit 
and the (V37) SIC Switch No.1 Signal circuit at the Speed Control 
Switch. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (V37) SIC Switch No.1 Signal 
circuit and the (V937) SIC Switch Return circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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7. (V37) SIC SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (V37) SIC Switch No.1 
Signal circuit in the Switch harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (V37) SIC Switch No.1 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 
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CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller Special Tool #8815 and #8815-1 
to perform diagnosis. 
Install Miller Special Tool #8815-1 on the C3 PCM harness connector. 
Connect the SIC Switch harness connectors. 
Connect the Clockspring harness connectors. 
Turn the ignition on. 
With a scan tool, monitor the SIC Switch voltage readings. 
Using a voltmeter check the voltage on the (V37) SIC Switch No.1 Signal circuit and the (V38) SIC Switch No.2 
Signal circuit at the appropriate terminals of the special tool #8815. 
Monitor the voltmeter. 
With a scan too', monitor the SIC Switch voltage readings. 

SWITCH POSITION SWITCH No.1 VOLTAGE VALUE SWITCH No.2 VOLTAGE VALUE 

NO SWITCHES PRESSED 4.31 to 4.78 volts 4.31 to 4.78 volts 

ONIOFF PRESSED 0.59 to 1.13 volts 3.53 to 3.92 volts 

RES/ACCEL PRESSED 3.88 to 4.17 volts 2.04 to 2.47 

SET PRESSED 3.16 to 3.56 volts 1.17 to 1 .56 volts 

COAST PRESSED 2.57 to 2.94 volts 0.77 to 1.09 volts 

CANCEL PRESSED 1.59 to 1 .99 volts 2.84 to 3.25 volts 
Compare the voltage readings on the voltmeter to what the scan tool dIsplayed. 

Are the voltage readings out of the listed specification and is there less than a 0.2 of a volt difference 
between the voltmeter switch values and the scan tool switch value? 

Yes »Verify that there is good pin to terminal contact in the Switches and Powertrain Control Module connec-
tors. Replace the Speed Control Switch if no problems were found in the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE .. STANDARD PROCEDURE.) 

No »Go To 9 
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9. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 
Switch and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Switch and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
With the ignition key on . 

• Set Condition: 
Speed control switch input above the maximum acceptable voltage at the PCM. One trip fault. 

Possible Causes 

(V37) SIC SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(V37) SIC SWITCH NO.1 SIGNAL CIRCUIT OPEN 

(V937) SIC SWITCH RETURN CIRCUIT OPEN 

CLOCKSPRING/STEERING CONTROL MODULE 

SPEED CONTROL SWITCH 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operatingt do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: It may be necessary to test drive the vehicle and operate the speed control in order for this DTC to 
set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITIENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. SPEED CONTROL SWITCHES 

Turn the ignition off. 
Remove and disconnect the Speed Control Switches from the steering wheel. 
Measure the resistance across each Speed Control Switch. 
Monitor the ohmmeter while pressing each function button on each switch. 
The following resistance specs are taken between terminals (V37) SIC Switch No.1 Signal and (V937) SIC Switch 
Return circuits of the Switch when holding the switch button in the following position 
Not pressing any switch - 20.5 kohms 
OnlOff - 0.47 kohms 
Set - 5.49 kohms 
Coast - 2.94 kohms 
Cancel - 1.24 kohms 
Resume/ Accel - 15.4 kohms 

Does the function on the Speed Control Switches have the correct resistance value? 

Yes »Go To 3 

No »Replace the Speed Control Switch that had the incorrect resistance value. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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3. CLOCKSPRING/STEERING CONTROL MODULE 

Disconnect the C1 and C3 Clockspring harness connector per Service 
Information. 
Measure the resistance of the (V937) SIC Switch Return circuit between 
the C1 and C3 Clockspring harness connectors. 
Measure the resistance of the (V37) SIC Switch No.1 Signal circuit 
between the Clockspring harness connectors. 

Was the resistance above 5.0 ohms for either circuit? 

Yes »Replace the Clockspring. (Refer to 8 - ELECTRICAURE-
STRAINTS/CLOCKSPRING - INSTALLATION.) 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. (V37) SIC SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Connect the Clockspring harness connectors per Service Information. 
Disconnect the C3 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (V37) SIC Switch No.1 Signal circuit in the 
Speed Control harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (V37) SIC Switch No.1 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
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5. (V37) SIC SWITCH NO.1 SIGNAL CIRCUIT OPEN 

NOTE: The measurement must be taken from both Speed Control 
Switch harness connectors. 
Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (V37) SIC Switch No.1 Signal circuit from 
the Speed Control harness connector to the appropriate terminal of spe
cial tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the open in the (V37) SIC Switch No.1 Signal circuit 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. (V937) SIC SWITCH RETURN CIRCUIT OPEN 

NOTE: The measurement must be taken from both Speed Control 
Switch harness connectors. 
Measure the resistance of the (V937) SIC Switch Return circuit from the 
Speed Control harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (V937) SIC Switch Return circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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7. SPEED CONTROL SWITCH VOLTAGE VAUJES' 

CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller Special Tool #8815 and #8815-1 
to perform diagnosis. 
Inst~1 Miller Special Tool #8815-1 on the C3 PCM harness connector. 
Connect the SIC Switch harness connectors. 
Connect the Clockspring harness connectors. 
Turn the ignition on. 
With a scan tool, monitor the SIC Switch voltage readings. 
USing a voltmeter check the voltage on the (V37) SIC Switch No.1 Signal circuit at the appropriate terminal of the 
special tool #8815. 
Monitor the voltmeter. 
With a scan tool, monitor the SIC Switch voltage readings. 

SWITCH POSITION SWITCH No.1 VOLTAGE VALUE SWITCH No.2 VOLTAGE VALUE 

NO SWITCHES PRESSED 4.31 to 4.78 volts 4.31 to 4.78 volts 

ONIOFF PRESSED 0.59 to 1.13 volts 3.53 to 3.92 volts 

RES/ACCEL PRESSED 3.88 to 4.17 volts 2.04 to 2.47 volts 

SET PRESSED 3.16 to 3.56 volts 1 .17 to 1 .56 volts 

COAST PRESSED 2.57 to 2.94 volts 0.77 to 1.09 volts 

CANCEL PRESSED 1.59 to 1.99 volts 2.84 to 3.25 volts 
Compare the voltage readmgs on the voltmeter to what the scan tool displayed. 

Are the voltage readings out of the listed specification and is there less than a 0.2 of a volt difference 
between the voltmeter switch values and the scan tool switch value? 

Yes »Verify that there is good pin to terminal contact in the Switches and Powertrain Control Module connec-
tors. Replace the Speed Control Switch if no problems were found in the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

8. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 
Switch and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Switch and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
Ignition on . 

• Set Condition: 
Cruise Switch inputs are not coherent with each other. Example: PCM is reading Switch No.1 as Accel and 
Switch No.2 as Coast at the same time. Two Trip fault. 

Possible Causes 

SIC SWITCH SIGNAL CIRCUITS SHORTED TO VOLTAGE 

RESISTANCE IN THE SIC SWITCH SIGNAL CIRCUITS 

RESISTANCE IN THE (V937) SIC SWITCH RETURN CIRCUIT 

SIC SWJTCH SIGNAL CIRCUITS SHORTED TO THE (V937) SIC SWITCH RETURN CIRCUIT 

(V37) SIC SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO THE (V38) SIC SWITCH NO.2 SIGNAL CIRCUIT 

SIC SWITCH SIGNAL CIRCUITS SHORTED TO GROUND 

CLOCKSPRING/STEERING CONTROL MODULE 

SPEED CONTROL ON/OFF SWITCH 

SPEED CONTROL RESUMEIACCEL SWITCH 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Ignition on, engine not running. 

NOTE: This DTC is a two trip fault. If the scan tool indicates a one trip failure, the possible cause may have 
been the customer pressing both switches Simultaneously. Test drive the vehicle and activate the Speed 
Control system. If the DTC matures to an active fault a repair is necessary. 
With a scan tool, select View DTes. 
Ask the customer if it is possible that two buttons were pressed at the same time before this DTC set. If this is the 
case, no repair is necessary. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. SPEED CONTROL ON/OFF SWITCH 

With the scan tool. monitor the Speed Control Switch voltage. 
Disconnect the Speed Control OnlOff Switch harness connector. 

Old the vortage change to above 4.8 volts? 

Yes »Replace the Speed Control OnlOff Switch. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. SPEED CONTROL RESUMEIACCEL SWITCH 

With the scan tool, monitor the Speed Control Switch voltage. 
Disconnect the Speed Control Resume/Accel Switch harness connector. 

Did the voltage change to above 4.8 volts? 

Yes »Replace the Speed Control Resume/Accel Switch. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. SPEED CONTROL SWITCHES 

Turn the ignition off. 
Remove and disconnect the Speed Control Switches from the steering wheel per Service Information. 
Measure the resistance across each Speed Control Switch. 
Monitor the ohmmeter while pressing each function button on each switch. 
The following resistance specs are taken between terminals (V38) SIC Switch No.2 Signal and (V937) SIC Switch 
Return circuits of the Switch when holding the switch button in the following position. 
Not pressing any switch - 20.5 kohms 
On/Off - 8.87 kohms 
Set - 0.825 kohms 
Coast - 0.47 kohms 
Cancel - 3.92 kohms 
Resume/ Accel - 1 .87 kohms 
The following resistance specs are taken between terminals (V37) SIC Switch No.1 Signal and (V937) SIC Switch 
Return circuits of the Switch when holding the switch button in the following position 
Not pressing any switch - 20.5 kohms 
On/Off - 0.47 kohms 

Set - 5.49 kohms 
Coast - 2.94 kohms 
Cancel - 1.24 kohms 
Resume/ Aceel - 15.4 kohms 

Does the function on the Speed Control Switches have the correct resistance value? 

Yes »Go To 5 

No »Replace the Speed Control Switch that had the incorrect resistance value. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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5. SIC SWITCH SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Disconnect the C3 PCM harness connector. 
Measure the voltage on the (V37) and (V3S) SIC Switch Signal circuits 
at both Speed Control harness connectors. 

Is there any voltage present? 

Ves »Repair the short to voltage in the (V37) or (V38) SIC Switch 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. CLOCKSPRINGISTEERING CONTROL MODULE 

Turn the ignition off. 
Disconnect the C1 and C3 Clockspring harness connectors per Service 
Information. 
Measure the resistance of the (V37) and (V3S) SIC Switch Signal cir
cuits between the C1 and C3 Clockspring harness connectors. 
Measure the resistance of the (V937) SIC Switch Return circuit between 
the Clockspring harness connectors. 

Is the resistance above 5.0 ohms? 

Yes »Replace the ClockspringlSteering Control Module per Ser-

No 

vice Information. (Refer to 8 - ELECTRICAURESTRAINTSI 
CLOCKSPRING • INSTALLATION). 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 7 

NOTE: Connect the Clockspring harness connectors per Service 
Information before continuing. 
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7. SIC SWITCH SIGNAL CIRCUIT OPEN 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (V37) and (V38) SIC Switch Signal cir
cuits from both Speed Control harness connectors to the appropriate 
terminals of special tool #8815. 

Is the resistance below 5.0 ohms for each measurement? 

Ves 

No 

» Go To 8 

» Repair the excessive resistance in the (V37) or (V38) SIC 
Switch Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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8. (V937) SIC SWITCH RETURN CIRCUIT OPEN 

NOTE: The measurement must be taken from both Speed Control 
Switch harness connectors. 
Measure the resistance of the (V937) SIC Switch Return circuit from 
both Speed Control harness connector to the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms for both measurements? 

Ves »Go To 9 

No »Repair the excessive resistance in the (V937) SIC Switch 
Return circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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9. SIC SWITCH SIGNAL CIRCUITS SHORTED TO THE (V937) SIC SWITCH RETURN CIRCUIT 

Measure the resistance between the (V937) SIC Switch Return circuit 
and both of the (V37) and (V3S) SIC Switch Signal circuits in the Speed 
Control harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (V937) SIC Switch Return cir-
cuit and the (V37) or (V3S) SIC Switch Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 10 
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1 O. (V37) SIC SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO THE (V38) SIC SWITCH NO.2 SIGNAL 
CIRCUIT 

Measure the resistance between the (V37) SIC Switch No.1 Signal cir· 
cuit and the (V3S) SIC Switch No.2 Signal circuit at both Speed Control 
harness connectors. 

Is the resistance below 100 ohms for each circuit? 

Ves »Repair the short between the (V3S) SIC Switch No.2 Signal 
circuit and the (V37) SIC Switch No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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11. SIC SWITCH SIGNAL CIRCUITS SHORTED TO GROUND 

Measure the resistance between ground and the (V37) and (V38) SIC 
Switch Signal circuits at both Switch harness connectors. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (V37) or (V38) SIC Switch 
Signal circuit. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 12 

12. SPEED CONTROL SWITCH VOLTAGE VALUES 
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CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller Special Tool #8815 and #8815-1 
to perform diagnosis. 
Install Miller Special Tool #8815-1 on the C3 PCM harness connector. 
Connect the SIC Switch harness connectors. 
Connect the Clockspring harness connectors. 
Turn the ignition on. 
With a scan tool, monitor the SIC Switch voltage readings. 
Using a voltmeter check the voltage on the (V37) SIC Switch No.1 Signal circuit and the (V38) SIC Switch No.2 
Signal circuit at the appropriate terminals of the special tool #8815. 
Monitor the voltmeter. 
With a scan tool, monitor the SIC Switch voltage readings. 
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SWITCH POSITION SWITCH No.1 VOLTAGE VALUE SWITCH No.2 VOLTAGE VALUE 

NO SWITCHES PRESSED 4.31 to 4.78 volts 4.31 to 4.78 volts 

ON/OFF PRESSED 0.59 to 1.13 volts 3.53 to 3.92 volts 

RES/ACCEL PRESSED 3.88 to 4.17 volts 2.04 to 2.47 volts 

SET PRESSED 3.16 to 3.56 volts 1.17 to 1.56 volts 

COAST PRESSED 2.57 to 2.94 volts 0.77 to 1.09 volts 

CANCEL PRESSED 1 .59 to 1.99 volts 2.84 to 3.25 volts 
Com are the volta e readin s on the voltmeter to what the scan tool dis tta ed. p g g p y 

Are the voltage readings out of the listed specification and is there less than a 0.2 of a volt difference 
between the voltmeter switch values and the scan tool switch values? 

Yes »Verify that there is good pin to terminal contact in the Switches and Powertrain Control Module connec-
tors. Replace the Speed Control Switch if no problems were found in the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 13 

13. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 
Switch and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Switch and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0591-SPEED CONTROL SWITCH 2 PERFORMANCE 
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• When Monitored: 
With the ignition key on. 

• Set Condition: 
Cruise switch voltage output is not out of range but it does not equal any of the values for any of the button 
positions. One trip fault. 

Possible Causes 

(V38) SIC SWITCH NO.2 SIGNAL CIRCUIT OPEN 

(V38) SIC SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(V937) SIC SWITCH RETURN CIRCUIT OPEN 

(V38) SIC SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

(V38) SIC SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO THE (V937) SIC SWITCH RETURN CIRCUIT 

SPEED CONTROL SWITCH 

CLOCKSPRING/STEERING CONTROL MODULE 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: It may be necessary to test drive the vehicle and operate the speed control in order for this DTC to 
set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. SPEED CONTROL SWITCHES 

Turn the ignition off. 
Remove the Speed Control Switches from the steering wheel. 
Measure the resistance across each Speed Control Switch. 
Monitor the ohmmeter while pressing each function button on each switch. 
The following resistance specs are taken between terminals (V38) SIC Switch No.2 Signal and (V937) SIC Switch 
Return circuits of the Switch when holding the switch button in the following position. 
Not pressing any switch ~ 20.5 kohms 
On/Off ~ 8.87 kohms 
Set ~ 0.825 kohms 
Coast - 0.47 kohms 
Cancet • 3.92 kohms 
Resume/ Acce! - 1.87 kohms 
The following resistance specs are taken between terminals (V37) S/C' Switch No.1 Signal and (V937) SIC Switch 
Return circuits of the Switch when holding the switch button in the following position 
Not pressing any switch - 20.5 kohms 
On/Off· 0.47 kohms 
Set· 5.49 kohms 
Coast· 2.94 kohms 
Cancel - 1.24 kohms 
Resume/Accel - 15.4 kohms 

Does the function on the Speed Control Switches have the correct resistance value? 

Yes »Go To 3 

No »Replace the Speed Control Switch that had the incorrect resistance value. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

3. (V3S) SIC SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Disconnect the C3 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage of the (V38) SIC Switch No.2 Signal circuit in the 
SIC Switch harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (V38) SIC Switch No.2 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 
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4. CLOCKSPRING/STEERING CONTROL MODULE 

Turn the ignition off. 
Disconnect the C1 and C3 Clockspring harness connectors per Service 
Information. 
Measure the resistance of the (V38) SIC Switch No.2 Signal circuit 
between the C 1 and C3 Clockspring harness connectors. 
Measure the resistance of the (V937) SIC Switch Return circuit between 
the Clockspring harness connectors. 

Is the resistance above 5.0 ohms? 

Yes »Replace the Clockspring per Service Information, (Refer to 

No 

8 - ELECTRICAURESTRAINTS/CLOCKSPRING a INSTAL
LATION.) 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 5 

NOTE: Connect the Clockspring harness connectors per Service 
Information before continuing. 
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5. (V38) SIC SWITCH NO.2 SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (V38) SIC Switch No.2 Signal circuit from 
both Speed Control harness connectors to the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms for both measurements? 

Yes »Go To 6 

No »Repair the open in the (V38) SIC Switch No.2 Signal circuit. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. (V937) SIC SWITCH RETURN CIRCUIT OPEN 

NOTE: The measurement must be taken from both Speed Control 
Switch harness connectors. 
Measure the resistance of the (V937) SIC Switch Return circuit from the 
Speed Control harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms for both measurement? 

Yes »Go To 7 

No »Repair the open in the (V937) SIC Switch Return circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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7. (V38) SIC SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (V38) SIC Switch No.2 
Signal circuit in the Speed Control harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (V38) SIC Switch No.2 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 
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8. (V38) SIC SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO THE (V937) SIC SWITCH RETURN CIRCUIT 

Measure the resistance between the (V38) SIC Switch No.2 Signal cir
cuit and the (V937) SIC Switch Return circuit in the Speed Control har
ness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (V38) SIC Switch No.2 Signal 
circuit and the (V937) SIC Switch Return circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 9 

9. SPEED CONTROL SWITCH VOLTAGE VALUES 
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CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller Special Tool #8815 and #8815-1 
to perform diagnosis. 
Install Miller Special Tool #8815-1 on the C3 PCM harness connector. 
Connect the SIC Switch harness connectors. 
Connect the Clockspring harness connectors. 
Turn the ignition on. 
With a scan tool, monitor the SIC Switch voltage readings. 
Using a voltmeter check the voltage on the (V38) SIC Switch No.2 Signal circuit at the appropriate terminal of the 
special tool #8815. 
Monitor the voltmeter. 
With a scan tool, monitor the SIC Switch voltage readings. 
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SWITCH POSITION SWITCH No.1 VOLTAGE VALUE SWITCH No.2 VOLTAGE VALUE 

NO SWITCHES PRESSED 4.31 to 4.78 volts 4.31 to 4.78 volts 

ON/OFF PRESSED ~13vOlts 3.53 to 3.92 volts 

RES/ACCEL PRESSED 3.88 to 4.17 volts 2.04 to 2.47 volts 

SET PRESSED 3.16 to 3.56 volts 1.17 to 1.56 vorts 

COAST PRESSED 2.57 to 2.94 volts 0.77 to 1.09 volts 

CANCEL PRESSED 1 .59 to 1.99 volts 2.84 to 3.25 volts 
Compare the voltage readings on the voltmeter to what the scan tool displayed. 

Are the voltage readings out of the listed specification and is there less than a 0.2 of a volt difference 
between the voltmeter switch values and the scan tool switch values? 

Yes »Verify that there is good pin to terminal contact in the Switches and Powertrain Control Module connec-
tors. Replace the Speed Control Switch if no problems were found in the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 10 

1 o. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 
Switch and the Powertrain Control Module (PCM). 
Look for any chafed, pierced. pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Switch and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
With the ignition keyon. 

• Set Condition: 
Speed control switch input No.2 is below the minimum acceptable voltage at the PCM. One trip fault. 

Possible Causes 

(V38) SIC SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

(V38) SIC SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO THE (V937) SIC SWITCH RETURN CIRCUIT 

CLOCKSPRING/STEERING CONTROL MODULE 

SPEED CONTROL RESUME/ACCEL SWITCH 

SPEED CONTROL ONIOFF SWITCH 

POWERTRAIN CONTROL MODULE (peM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to "9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
NOTE: It may be necessary to test drive the vehicle and operate the speed control in order for this DTC to 
set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. SPEED CONTROL ON/OFF SWITCH 

With the scan tool, monitor the Speed Control Switch voltage. 
Disconnect the Speed Control OnlOff Switch harness connector. 

Did the voltage change to above 4.7 volts? 

Yes »Replace the Speed Control OnlOff Switch. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. SPEED CONTROL RESUMEIACCEL SWITCH 

With the scan tool, monitor the Speed Control Switch voltage. 
Disconnect the Speed Control Resume/Accel Switch harness connector. 

Did the voltage change to above 4.7 volts? 

Yes »Replace the Speed Control ResumelAceel Switch. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 
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4. CLOCKSPRING/STEERING CONTROL MODULE 

Turn the ignition off. 
Disconnect the C1 Clockspring harness connector per Service Information. 

Ignition on, engine not running. 
With the scan tool, read the SIC Switch Voltage. 

Did the SIC Switch volts change to 5.0 volts? 

Yes »Replace the ClockspringiSteering Control Module. (Refer to 8 - ELECTRICAURESTRAINTS/CLOCK-
SPRING - INSTALLATION.) 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

5. (V38) SIC SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Connect the Clockspring harness connectors per Service Information. 
Disconnect the C3 PCM harness connector. 
Measure the resistance between ground and the (V3S) SIC Switch No.2 
Signal circuit at the Speed Control Switch harness connectors. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (V3S) SIC Switch No.2 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. (V3S) SIC SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO THE (V937) SIC SWITCH RETURN CIRCUIT 

Measure the resistance between the (V937) SIC Switch Return circuit 
and the (V3S) SIC Switch No.2 Signal circuit in the Speed Control 
Switch. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (V3S) SIC Switch No.2 Signal 

No 

circuit and the (V937) SIC Switch Return circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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7. SPEED CONTROL SWITCH VOLTAGE VALUES 

CAUTION: Do not probe the PCM harness c,onnectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller Special Tool #8815 and #8815-1 
to perform diagnosis. 
Install Miller Special Tool #8815-1 on the C3 PCM harness connector. 
Connect the SIC Switch harness connectors. 
Connect the Clockspring harness connectors. 
Turn the ignition on. 
With a scan tool, monitor the SIC Switch voltage readings. 
Using a voltmeter check the voltage on the (V38) SIC Switch No.2 Signal circuit at the appropriate terminal of the 
special tool #8815. 
Monitor the voltmeter. 
With a scan tool, monitor the SIC Switch voltage readings. 

SWITCH POSITION SWITCH No.1 VOLTAGE VALUE SWITCH No.2 VOLTAGE VALUE 

NO SWITCHES PRESSED 4.31 to 4.78 volts 4.31 to 4.78 volts 

ONIOFF PRESSED 0.59 to 1.13 volts 3.53 to 3.92 volts 

RESI ACCEL PRESSED 3.88 to 4.17 volts 2.04 to 2.47 volts 

SET PRESSED 3.16 to 3.56 volts 1.17 to 1.56 volts 

COAST PRESSED 2.57 to 2.94 volts 0.77 to 1.09 volts 

CANCEL PRESSED 1.59 to 1.99 volts 2.84 to 3.25 volts 
Compare the voltage readings on the voltmeter to what the scan tool displayed. 

Are the voltage readings out of the listed specification and is there less than a 0.2 of a volt difference 
between the voltmeter switch values and the scan tool switch values? 

Yes »Verify that there is good pin to terminal contact in the Switches and Powertrain Control Module connec-
tors. Replace the Speed Control Switch if no problems were found in the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

8 . POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagramlschematic as a guide, inspect the wiring and connectors between the Speed Control 
Switch and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Switch and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
With the ignition key on . 

• Set Condition: 
Speed Control Switch No.2 input above the maximum acceptable voltage at the PCM. One trip fault. 

Possible Causes 

(V38) SIC SIGNAL NO.2 CIRCUIT SHORTED TO VOLTAGE 

(V38) SIC SWITCH NO.2 SIGNAL CIRCUIT OPEN BETWEEN THE PCM AND CLOCKSPRING 

(V937) SIC SWITCH RETURN CIRCUIT OPEN BETWEEN PCM AND CLOCKSPRING 

(V38) SIC SWITCH NO.2 SIGNAL CIRCUIT OPEN BETWEEN THE CLOCKSPRING AND SIC SWITCH 

(V937) SIC SWITCH RETURN CIRCUIT OPEN BETWEEN CLOCKSPRING AND SIC SWITCH 

CLOCKSPRING/STEERING CONTROL MODULE 

SPEED CONTROL SWITCH 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: It may be necessary to test drive the vehicle and operate the speed control in order for this DTC to 
set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. SPEED CONTROL SWITCHES 

Disconnect and remove the Speed Control Switches from the steering wheel. 
Measure the resistance across each Speed Control Switch. 
Monitor the ohmmeter while pressing each function button on each switch. 
The following resistance specs are taken between terminals (V38) SIC Switch No.2 Signal and (V937) SIC Switch 
Return circuits of the Switch when holding the switch button in the following position. 
Not pressing any switch - 20.5 kohms 
OnlOff - 8.87 kohms 
Set - 0.825 kohms 
Coast - 0.47 kohms 
Cancel - 3.92 kohms 
Resume/Accel - 1.87 kohms 

Does the function on the Speed Control Switches have the correct resistance value? 

Yes »Go To 3 

No »Replace the Speed Control Switch that had the incorrect resistance value. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 



9 • 630 ENGINE - ELECTRICAL DIAGNOSTICS· GAS ------------ DR 

3. CLOCKSPRING/STEERING CONTROL MODULE 

Disconnect the C1 and C3 Clockspring harness connector per Service 
Information. 
Measure the resistance of the (V937) Switch Return circuit between the 
C1 and C3 Clockspring harness connectors. 
Measure the resistance of the (V38) SIC Switch No.2 Signal circuit 
between the Clockspring harness connectors. 

Was the resistance above 5.0 ohms for either circuit? 

Yes »Replace the Clockspring/Steering Control Module. (Refer to 

No 

8 - ELECTRICAURESTRAINTS/CLOCKSPRING - INSTAL
LATION.) 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 4 

4. (V3S) SIGNAL NO.2 CIRCUIT SHORTED TO VOLTAGE 

Connect the Upper and Lower Clockspring harness connectors per Ser
vice Information. 
Disconnect the C3 PCM harness connector. 
Measure the voltage on the (V38) SIC Signal No.2 circuit in the Speed 
Control harness connector. 
Ignition on, engine not running. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (V38) SIC Signal No.2 cir-
cuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
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5. (V38) SIC SWITCH NO.2 SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (V38) SIC Switch No.2 Signal circuit from 
the both Switch harness connectors to the appropriate terminal of spe
cial tool #8815. 

Is the resistance below 5.0 ohms? 

Ves »Go To 6 

No »Repair the open in the (V38) SIC Switch No.2 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. SIC SWITCH RETURN CIRCUIT OPEN 

Measure the resistance of the (V937) SIC Switch Return circuit from the 
both Switch harness connectors to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (V937) SIC Switch Return circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 ENGINE - STANDARD PROCEDURE.) 
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7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 
Switch and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent. pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Switch and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

l 
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P0600-SERIAL COMMUNICATION LINK 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the ignition on. 

• Set Condition: 
Internal 8us communication failure between processors. One Trip Fault. Three Global Good Trips to Clear. 

Possible Causes 

POWERTRAIN CONTROL MODULE (PCM) 

Always. perform the Pre-Diagnostic Troubleshooting proced.ure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. POWERTRAIN CONTROL MODULE (PCM) 

NOTE: Diagnose any CMP or CKP Sensor faults before continuing. Check for intermittent loose CMP or CKP 
connections. 

The Powertrain Control Module is reporting internal errors, view repair to continue. 

Repair 
Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 .. ENGINE - STANDARD PROCEDURE.) 
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P0601-INTERNAL MEMORY CHECKSUM INVALID 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the ignition on . 

• Set Condition: 
Internal checksum for software failed, does not match calculated value. One Trip Fault, Three Good Trips to 
clear. The ETC light will flash if equipped. 

Possible Causes 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. POWERTRAIN CONTROL MODULE (PCM) 

NOTE: Diagnose any CMP or CKP Sensor faults before continuing. Check for intermittent loose CMP or CKP 
connections. 

The Powertrain Control Module is reporting internal errors, view repair to continue. 

Repair 
Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0600-SERIAL COMMUNICATION LINK 
For a complete wiring diagram Refer to Section 8W 

• When Monitored: 
With the engine running . 

• Set Condition: 
The Powertrain Control Module (PCM) detects an internal error. 

Possible Causes 

POWERTRAIN CONTROL MODULE (PCM) SOFTWARE UPDATE 

EXCESSIVE RESISTANCE IN THE PCM POWER OR GROUND CIRCUITS 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
STANDARD PROCEDURE) 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: Diagnose and repair any other DTCs set in the PCM before proceeding with this test. 
Turn the ignition on. 
With the scan tool. Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With the scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITIENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. CHECKING THE PCM POWER AND GROUND CIRCUITS 

Perform the diagnostic procedure for "CHECKING THE PCM POWER AND GROUND CIRCUITS. 

Were any problems found? 

Yes »Repair the PCM power and ground circuit(s) as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the applicable compo
nent and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0606-INTERNAL ECM PROCESSOR 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Engine running. 

• Set Cond ition: 
When the PCM recognizes an internal failure to communicate with the ECM or the CMP and CKP Sensor 
count periods are too short. One trip fault. ETC light is flashing. 

Possible Causes 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. POWERTRAIN CONTROL MODULE (PCM) 

NOTE: Diagnose any CMP or CKP Sensor faults before continuing. Check for intermittent loose CMP or CKP 
connections. 

The Powertrain Control Module is reporting internal errors, view repair to continue. 

Repair 
Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P060B·ETC AID GROUND PERFORMANCE 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
When the Throttle Motor is powered . 

• Set Condition: 
When A2D reading does not return to ground within a set period of time of test activation, this fault sets. The 
test typically runs a couple of times per second, and is the reason why APP2 signal spikes to ground a couple 
of times per second in normal running. Reprogramming the module may not always fix this fault One trip 
failure. ETC lamp will flash. 

PCM NEEDS TO BE PROGRAMMED 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. PROGRAM THE POWERTRAIN CONTROL MODULE 

Verify the PCM is at the latest calibration (flash level). 

NOTE: An intermittent loss of power to the PCM without performing an ETC Relearn procedure may cause 
this DTC to set. 

NOTE: Diagnose any other OTCs that may have set with the P060B. 
Flash the Powertrain Control Module per Service Information if any updates are available. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
Operate the accelerator pedal. (do not exceed 3500 rpm) 
With a scan tool. select View DTCs. 

Does this DTC reset by itself? 

Yes »Replace and reprogram the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Test Complete. 
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P060D-ETC LEVEL 2 APP PERFORMANCE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Throttle motor is powered and no matured faults related to APP Sensors . 

• Set Condition: 
When secondary software determines that APPS 1 and APPS 2 signals do not match for a period of time. One 
trip failure. ETC lamp will flash 

PCM NEEDS TO BE PROGRAMMED 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. PROGRAM THE POWERTRAIN CONTROL MODULE 

Verify the PCM is at the latest calibration (flash level). 

NOTE: An intermittent loss of power to the PCM without performing an ETC Relearn procedure may cause 
this DTC to set. 
Flash the Powertrain Control Module per Service Information if any updates are available. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
Operate the accelerator pedal. (do not exceed 3500 rpm) 
With a scan tool, select View DTCs. 

NOTE: Diagnose any other DTCs that may have set with the P060D. 

Does this DTC reset by itself? 

Yes »Replace and reprogram the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Test Complete. 
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P060E-ETC LEVEL 2 TPS PERFORMANCE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Throttle motor is powered and no matured faults related to TP Sensors . 

• Set Condition: 
When secondary software determines that TPS 1 and TPS 2 signals do not match for a period of time. One 
trip failure. ETC lamp will flash. 

PCM NEEDS TO BE PROGRAMMED 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. PROGRAM THE POWERTRAIN CONTROL MODULE 

Verity the PCM is at the latest calibration (flash level). 

NOTE: An intermittent loss of power to the PCM without performing an ETC Relearn procedure may cause 
this DTC to set. 
Flash the Powertrain Control Module per Service Information if any updates are available. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
Operate the accelerator pedal. (do not exceed 3500 rpm) 
With a scan tool, select View DTCs. 

NOTE: Diagnose any other DTCs that may have set with the P060E. 

Does this DTC reset by itself? 

Yes »Replace and reprogram the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 • ENGINE - STANDARD PROCEDURE.) 

No »Test Complete. 
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P060F·ETC LEVEL 2 ECT PERFORMANCE 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Throttle motor is powered and no matured -faults related to the Engine Coolant Temp Sensor . 

• Set Condition: 
When secondary software determines that the Coolant Temperature is implausible for a period of time. One trip 
failure. ETC lamp will flash. 

PCM NEEDS TO BE PROGRAMMED 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure' before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. PROGRAM THE POWERTRAIN CONTROL MODULE 

NOTE: Diagnose any Engine Coolant Temperature Senso'r DTCs -before continuing. 
Verify the PCM is at the latest calibration (f~ash level). 

NOTE: An intermittent loss of power to the PCM without performing an ETC Relearn procedure may cause 
this DTe to set. ' 
Flash the Powertrain Control Module per Service Information if any updates are available. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
Operate the accelerator pedal. (do not exceed 3500 rpm) 
With a scan tool, select View DTes. 

NOTE: Diagnose any other OTCs that may have set with the P060F. 

Does this DTC reset by itself? 

Yes »Rep1ace and reprogram the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 • ENGINE - STANDARD PROCEDURE.) 

No »Test Complete. 
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P061A-ETC LEVEL 2 TORQUE PERFORMANCE 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Throttle motor is powered . 

• Set Condition: 
When secondary software determines that the customer requested output is not being ,achieved by the engine 
for a period of time. One trip failure. ETC lamp will flash. 

PCM NEEDS TO BE PROGRAMMED 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. PROGRAM THE POWERTRAIN CONTROL MODULE 

NOTE: Check the engine for airlvacuum leaks and diagnose any Fuel System Lean/Rich as well as MAP 
Sensor oTCs before continuing. 
Verify the PCM is at the latest calibration (flash level). 

NOTE: An intermittent loss of power to the PCM without performing an ETC Relearn procedure may cause 
this DTC to set. 
F/ash the Powertrain Control Module per Service Information if any updates are available. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
Operate the accelerator pedal. (do not exceed 3500 rpm) 
With a scan tool, select View DTCS. 

NOTE: Diagnose any other OTCs that may have set with the P061A. 

Does this OTe reset by itself? 

Yes »Replace and reprogram the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Test Complete. 
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P061 C-ETC LEVEL 2 RPM PERFORMANCE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Throttle motor is powered and no camshaft or crankshaft electrical signal related DTCs are set. 

• Set Condition: 
When secondary software determines that the engine speed is implausible for a period of time. One trip failure. 
ETC lamp will flash. 

PCM NEEDS TO BE PROGRAMMED 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. PROGRAM THE POWERTRAIN CONTROL MODULE 

NOTE: Diagnose any Camshaft Position and Crankshaft Position Sensor DTCs before continuing. 
Verify the PCM is at the latest calibration (flash level). 

NOTE: An intermittent loss of power to the PCM without performing an ETC Relearn procedure may cause 
this DTC to set. 
Flash the Powertrain Control Module per Service Information if any updates are available. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
Operate the accelerator pedal. (do not exceed 3500 rpm) 
With a scan tool, select View DTCs. 

NOTE: Diagnose any other DTCs that may have set with the P061C. 

Does this DTC reset by itself? 

Yes »Replace and reprogram the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Test Complete. 
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P062C-ETC LEVEL 2 MPH PERFORMANCE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Throttle motor is powered and no vehicle speed related DTCs have matured . 

• Set Condition: 
When secondary software determines that the vehicle speed is implausible for a period of time. ETC lamp will 
flash. 

PCM NEEDS TO BE PROGRAMMED 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. PROGRAM THE POWERTRAIN CONTROL MODULE 

Verity the PCM is at the latest calibration (flash level). 

NOTE: An intermittent loss of power to the PCM without performing an ETC Relearn procedure may cause 
this DTC to set. 
Flash the Powertrain Control Module per Service Information if any updates are available. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
Operate the accelerator pedal. (do not exceed 3500 rpm) 
With a scan tool, select View DTCs. 

NOTE: Diagnose any other DTCs that may have set with the P062C. 

Does this DTC reset by itself? 

Yes »Replace and reprogram the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Test Complete. 
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P0622-GENERATOR FIELD CONTROL CIRCUIT 
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• When Monitored: 
With the ignition on. Engine running . 

• Set Condition: 
When the PCM tries to regulate the generator field with no result during monitoring. One Trip Fault. Three 
good trips to turn off the MIL. 

Possible Causes 

(K20) GEN FIELD CONTROL CIRCUIT SHORTED TO VOLTAGE 

(K20) GEN FIELD CONTROL CIRCUIT OPEN 

(K20) GEN FIELD CONTROL CIRCUIT SHORTED TO GROUND 

GENERATOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 ~ ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Increase engine speed by pressing the accelerator pedal. Do not exceed 3500 rpm. 
With the scan toolt select View DTCs. 

Is the OTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. GENERATOR OPERATION 

Ignition on, engine not running. 

NOTE: The DTC needs to be cleared before actuating the Genera
tor Field, it the DTC is not cleared, the Generator Field may not be 
allowed to actuate. 
USing a 12-vott test light connected to ground, probe the (K20) Gener
ator Field Control circuit in the Generator Field harness connector. 
With a scan toolt actuate the Generator Field Driver. 

NOTE: The test light should be illuminated and bright proportional 
to the maximum duty cycle allowed by the scan tool. For example, 
if the scan tool allows 100% actuation, the brightness should be as 
bright as a direct connection to the battery_ If the scan tool allows 
a maximum 250/0 actuation, the brightness should be 25% as bright 
as a direct connection to the battery. 

Does the test light illuminate accordingly during the actuation? 

Yes »Verify that there is good pin to terminal contact in the Gen-
erator and Powertrain Control Module connectors. Replace 
the Generator if no problems were found with the connec
tors. 

GENERATOR 
81917b47 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. (K20) GEN FIELD CIRCUIT SHORTED VOLTAGE 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (K20) Gen Field Control circuit in the Gen
erator Field harness connector. 

Is there any voltage present? 

Ves »Repair the short to voltage in the (K20) Gen Field Control 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. (K20) GEN FIELD CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K20) Gen Field Control circuit from the 
Generator Field harness connector to appropriate terminal of the special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Ves »Go To 5 

No »Repair the open in the (K20) Gen Field Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 2 
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5. (K20) GEN FIELD CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K20) Gen Field Con-
trol circuit in the Generator Field harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K20) Gen Field Control 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. POWERTRAIN CONTROL MODULE (PCM) 

GENERATOR 

81917b55 

Using the wiring diagram/schematic as a guide. inspect the wiring and connectors between the Generator and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Generator and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0627·FLlEL PUMP CONTROL CIRCUIT 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts and the ASD sense switch is on. 

• Set Condition: 
Actual Fuel Pump state is not equal to desired state. One Trip Fault. Three good trips to tum off the MIL. 

Possible Causes 

(K31) FUEL PUMP CONTROL CIRCUIT SHORTED TO VOLTAGE 

(K31) FUEL PUMP CONTROL CIRCUIT SHORTED TO GROUND 

(K31) FUEL PUMP CONTROL CiRCUIT OPEN 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

POWERTRAIN CONTROt MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. ,(Refer to'-9 • ENGINe' -
DIAGNOSIS AND TESTING). ' 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With the scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

No »Go To 2 

2. (K31) FUEL PUMP CONTROL CIRCUIT SHORTED TO VOLTAGE 

Tum the ignition off. 
Disconnect the C3 PCM harness connector. 
Disconnect the C1 TIPM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (K31) Fuel Pump Control circuit at the C1 
TIPM harness connector. 

Does the voltmeter indicate voltage present? 

Ves »Repair the short to voltage in the (K31) Fuel Pump Control 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. (K31) FUEL PUMP CONTROL CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K31) Fuel Pump Control circuit from the 
C1 TIPM harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No , »Repair the open in the (K31) Fuel Pump Control circuit., 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

4. (K31) FUEL PUMP CONTROL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K31) Fuel Pump Con
trol circuit in the TIPM C1 harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K31) Fuel Pump Control 

No 

circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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5. FUEL PUMP CONTROL OPERATION FROM THE PCM 

Turn the ignition off. 
Connect the C3 PCM harness connector. 
Ignition on, engine not running. 
With a 12-volt test light connected to ground, probe the (K31) Fuel 
Pump Control circuit in the TIPM C1 harness connector. 
Using the scan tool in the PCMt actuate the Fuel Pump. 

NOTE: The test light should be illuminated and bright proportional 
to the maximum duty cycle allowed by the scan tool. For example, 
if the scan tool allows 100% actuation, the brightness should be as 
bright as a direct connection to the battery. If the scan tool allows 
a maximum 25% actuation, the brightness should be 250/0 as bright 
as a direct connection to the battery. 

Does the test light illuminate accordingly during the actuation? 

Yes » 

NOTE: Before continuing, check the TIPM harness connector ter
minals for corrosion, damage, or terminal push out. Repair as necessary. 
If OK, replace the TIPM in accordance with the Service Information. 

4 

CJClCJClClClCJ • 

TOTALLY 
1IITIICIRA'f'II) 

I'OWIltC1 81641262 

Periorm the POWERTRAIN VERIFfCATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Pump Module 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the Fuel 
Pump and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0630-VIN NOT PROGRAMMED IN PCM 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
At initialization . 

• Set Condition: 
The VIN has not been programmed into the PCM. One Trip Fault. Three good trips to turn off the MIL. 

PROGRAMMING VIN INTO PCM 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. PROGRAMMING VIN INTO THE PCM 

Ignition on, engine not running. 
Using the scan tool, program VIN into the PCM. 
Start the engine. 

NOTE: If the engine will not start, crank the engine over for 15 seconds. Crank at least 2 times with the 
ignition switch returning to the off position each time. 
Allow the engine to reach normal operating temperature. 
With the scan tool, select View DTCs. 

Does the DTC reset? 

Yes »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »The VIN has been successfully programmed into the PCM. Test is complete. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0632-0DOMETER NOT PROGRAMMED IN PCM 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on . 

• Set Condition: 
Odometer is not programed into the PCM. One Trip Fault. Three good trips to turn off the MIL. 

PROGRAMMING MILEAGE INTO THE PCM 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. PROGRAMMING MILEAGE INTO THE PCM 

Ignition on, engine not running. 
With the scan tool, erase DTCs. 
Using a scan tool, program the mileage into the PCM. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

Does the DTC reset? 

Yes »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »The mileage has been successfully programmed into the PCM. Test is complete. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0633-SKIM KEY NOT PROGRAMMED IN PCM 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The SKIM Key information has not been programmed into the PCM. One Trip Fault. Three good trips to turn 
off the MIL. 

PROGRAMMING SKIM KEY INTO THE PCM 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. PROGRAMMING SKIM KEY INTO THE PCM 

Ignition on, engine not running. 
With a scan tool, erase DTCs. 
Using the scan tool, program the SKIM Key information into the PCM. 
Start the engine. 

NOTE: If the engine will not start, crank the engine over for 15 seconds. Crank at least 2 times with the 
ignition switch returning to the off position each time. 
Allow the engine to reach normal operating temperature. 
With the scan tool, select View OTCs. 

Does the DTC reset? 

Yes »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »The SKIM KEY information has been successfully programmed into the PCM. Test is complete. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P063A-GENERATOR VOLTAGE SENSE CIRCUIT 
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• When Monitored: 
The engine running. The engine speed greater than 1157 RPM . 

• Set Condition: 
The PCM recognizes the alternator output voltage is less than the Battery feed circuit voltage. One trip failure. 
The Generator light will illuminate. The fault will be checked again on the next key cycle. 

Possible Causes 

EXCESSIVE RESISTANCE IN THE (AB03) GENERATOR SENSE CIRCUIT 

(A803) GENERATOR SENSE CIRCUIT SHORTED TO GROUND 

GENERATOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Inspect the vehicle for aftermarket accessories that may exceed the Generator System output. 

NOTE: The battery must be fully charged. 

NOTE: The Generator belt tension and condition must be checked before continuing. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 
Start the engine. 
Allow the idle to stabilize. 
With the scan tool, View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING). 

2. EXCESSIVE RESISTANCE IN THE (A803) GENERATOR SENSE CIRCUIT 

Turn the ignition off. 
Disconnect the Generator harness connector. 
Disconnect the C1 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (AB03) Generator Sense circuit from the 
Generator harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance beJow 5.0 ohms? 

Yes »Go To 3 

No » Repair the excessive resistance in the (A803) Generator 
Sense circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 
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3. (A803) GENERATOR SENSE CIRCUIT SHORTED TO GROUND" 

Measure the resistance between ground and the (AB03) Generator 
Sense circuit at the Generator harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (AB03) Generator Sense 
d~~ . 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 4 

4. GENERATOR OPERATION 

Connect the C1 PCM harness connector. 
Using a 12~volt test light connected to ground, probe the (K20) Gener
ator Field Control circuit in the Generator Field harness connector. 
Ignition on, engine not running. 
With a scan tool, actuate the Generator Field Driver. 

NOTE: The DTC needs to be cleared before actuating the Solenoid, 
if the DTC is not cleared, the Solenoid may not be allowed to actu
ate. 

NOTE: The test light should be illuminated and bright proportional 
to the maximum duty cycle allowed by the scan tool. For example, 
if the scan tool allows 1000/0 actuation, the brightness should be as 
bright as a direct connection to the battery. If the scan tool allows 
a maximum 25% actuation, the brightness should be 25% as bright 
as a direct connection to the battery. 

Does the test light illuminate accordingly during the actuation? 

Yes »Verify that there is good pin to terminal contact in the Gen-
erator and Powertrain Control Module connectors. Replace 
the Generator if no problems were found with the connec
tors. 

GENeRATOR 

819188ee 

GENeRATOR 
81917b47 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 5 
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5. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Generator and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Generator and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 
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• When Monitored: 
Ignition on . 

• Set Condition: 
When the PCM recognizes the Primary 5-volt Supply circuit voltage is too low. One Trip Fault. ETC light is 
flashing. 

Possible Causes 

(F855) PRIMARY 5-VOLT SUPPLY SHORTED TO GROUND 

SENSOR SHORTED TO GROUND 

5-VOLT SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: Improperly installed aftermarket accessories can cause this DTC to set. Check for any improperly 
installed aftermarket accessories before continuing with this test. 
Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan tool, select View OTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (F855) PRIMARY 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Disconnect all the Sensors that share the (F855) Primary 5-volt Supply 
circuit. 

Measure the resistance between ground and the (F855) Primary 5-volt 
Supply circuit in the CKP Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (F855) Primary 5-volt Sup-
ply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. 5-VOLT SENSOR 

Turn the ignition off. 
Reconnect all the previously disconnected Sensors except for the CKP 
Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (F855) Primary 5-volt Supply circuit in the 
CKP Sensor harness connector. 

Is the voltage below 4.5 volts? 

Yes »Go To 4 

No »Replace the CKP Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

4. 5-VOLT SENSOR SHORTED TO GROUND 

Measure the voltage on the (F855) Primary 5-volt Supply circuit at the 
CKP Sensor harness connector. 

CAUTION: You must Turn the Ignition OFF when disconnecting any 
of the Sensor harness connectors and Turn the Ignition On to 
check the voltage readings. 
While monitoring the voltage, disconnect each Sensor harness connec
tor that shares the (F855) Primary 5-volt Supply circuit, one at a time. 

Does the voltage increase above 4.5 volts when disconnecting 
any of the remaining Sensors? 

Yes »Replace the Sensor that causes the (F855) Primary 5-volt 

No 

Supply circuit voltage to increase when disconnected. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 5 
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before continuing. 
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5. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Sensors and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced. pinched. or partially broken wires. 
Look for broken, bent. pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
related Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
Ignition on. 

• Set Condition: 
When the PCM recognizes the Primary 5-volt Supply circuit voltage is too high. One Trip Fault. ETC light is 
flashing. 

Possible Causes 

(F855) PRIMARY 5-VOlT SUPPLY SHORTED TO VOLTAGE 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Improperly installed aftermarket accessories can cause this DTC to set. Check for any improperly 
installed aftermarket accessories before continuing with this test. 
Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (F855) PRIMARY 5-VOLT SUPPLY SHORTED TO VOLTAGE 

NOTE: Improperly installed aftermarket accessories can cause this 
DTC to set. Check for wiring added by customer. 
Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Disconnect all the Sensors that share the (F855) Primary 5-volt Supply 
circuit. 
Ignition on, engine not running. 
Measure the voltage on the (F855) Primary 5-volt Supply circuit at the 
CKP Sensor harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (F855) Primary 5-volt Sup-

No 

ply circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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3. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Sensors and 
the Powertrain Control Module (PCM). 
Look for any chaf~p.' pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
related Sensor and, Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTAAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0645-AlC CLUTCH CONTROL CIRCUIT 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts. AlC Switch on. 

• Set Condition: 
An open or shorted condition is detected in the AlC clutch control circuit. One Trip Fault. Three good trips to 
turn off the MIL. 

Possible Causes 

(C13) AlC CLUTCH CONTROL CIRCUIT SHORTED TO VOLTAGE 

(C13) AlC CLUTCH CONTROL CIRCUIT OPEN 

(C13) AlC CLUTCH CONTROL CIRCUIT SHORTED TO GROUND 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Start the engine. 
Allow the engine to reach normal operating temperature. 
Tu rn the AlC on. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (C13) AlC CLUTCH CONTROL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C3 PCM harness connector. 
Disconnect the C2 TIPM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (C13) AlC Clutch Control circuit at the C2 
TIPM harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (C13) AlC Clutch Control 

No 

circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 3 13 

10 
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3. AlC CLUTCH CONTROL CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perlorm diagnosis. 
Measure the resistance of the (Ci3) AlC Clutch Control circuit from the 
C2 TIPM harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the open in the (C13) AlC Clutch Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

4. (C13) AlC CLUTCH CONTROL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (C13) AlC Clutch Con
trol circuit at the C2 TI PM harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short to ground in the (Ci3) AlC Clutch Control 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
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5. AlC CLUTCH CONTROL OPERATION FROM THE PCM 

Turn the ignition off. 
Connect the C3 PCM harness connector. 
Ignition on, engine not running. 
Using the scan tool in the PCM, actuate the AlC Clutch. 
With a 12-volt test light connected to ground. probe the (C13) AlC 
Clutch Control circuit in the TIPM C2 harness connector. 

Does the test light illuminate brightly and flash on an off? 

Yes » 

NOTE: Before continuing, check the TIPM harness connector ter
minals for corrosion, damage, or terminal push out. Repair as nec
essary. 
If OK, replace the TIPM in accordance with the Service Information. 

No »Go To 6 

6. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related AlC Clutch 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched. or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the AlC 
Clutch and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0652-SENSOR REFERENCE VOLTAGE 2 CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 

10 

38 

1I0DUlE· 
POWEATRAIN 
caNTROL C1 

(GAS, 

BLACK 

ASIEIIBLY· 
LINE PAE8SURE 

SEN SORIV ARIABLE 
FORCE 10LEMOID 

(ALE, 



DR ------------ ENGINE· ELECTRICAL DIAGNOSTICS· GAS 9 • 671 

• When Monitored: 
Ignition on . 

• Set Condition: 
When the PCM recognizes the Auxiliary 5-volt Supply circuit voltage is too low. One Trip Fault. ETC light is 
flashing. 

Possible Causes 

(F856) AUXILIARY 5-VOLT SUPPLY SHORTED TO GROUND 

SENSOR SHORTED TO GROUND 

CAM POSITION SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE OTC 

NOTE: Improperly installed aftermarket accessories can cause this DTC to set. Check for any improperly 
instaUed aftermarket accessories before continuing with this test. 
Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (F856) AUXILIARY 5-VOLT SUPPLY SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C1 PCM harness connector. 
Disconnect all the Sensors that share the (F856) Auxiliary 5-volt Supply 
circuit. 
Measure the resistance between ground and the (F856) Auxiliary 5-volt 
Supply circuit in the CMP Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (F856) Auxiliary 5-volt 
Supply circuit. ' 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. CMP SENSOR 

Turn the ignition off. 
Reconnect all the previously disconnected Sensors except for the CMP 
Sensor harness connector. 
Ignition on. engine not running. , 
Measure the voltage on the (F856) Auxiliary 5-volt Supply circuit in the 
CMP Sensor harness connector. 

. .-~\ 

Is the voltage below 4.5 volts? 

Yes »Go To 4 

No » Replace the Cam Position Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - 'STANDARD PROCEDURE.) , , , 

4. 5-VOLT SENSOR SHORTED TO,GRqUND 

Measure the voltage on the (F856) Auxiliary 5-volt Supply circuit at the 
CMP Sensor harness connector. " ,~. 

CAUTION: You must TUrn ,the Ignition OFF when disconnecting any 
of the, Sensor harness connectors and Turn the Ignition On to 
check the voltage readings. 
While monitoring the voltage. disconnect each Sensor harness connec
tor that shares the (F856) Auxiliary 5-volt Supply circuit, one at a time. 

Does the voltage increase above 4.5 volts when disconnecting 
any of the Sensor harness connectors? 

Yes »Replace the Sensor that causes the (F856) Auxiliary 5-vort 
Supply circuit voltage to increase when disconnected. 
Perform the POWERTRAIN VERIFICATION TEST. (f1~fer to, 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

5. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Sensors and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
related Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0653-SENSOR REFERENCE VOLTAGE 2 CIRCUIT HIGH 
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• When Monitored: 
Ignition on . 

• Set Condition: 
When the PCM recognizes the Auxiliary 5-volt Supply circuit voltage is too high. One Trip Fault. ETC light is 
flashing. 

Possible Causes 

(F856) AUXILIARY 5-VOLT SUPPLY SHORTED TO VOLTAGE 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Improperly installed aftermarket accessories can cause this DTC to set. Check for any improperly 
installed aftermarket accessories before continuing with this test. 
Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (F856) AUXILIARY 5-VOLT SUPPLY SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C1 PCM harness connector. 
Disconnect all the Sensors that share the (F856) Auxiliary 5-volt Supply 
circuit. 

NOTE: Improperly installed aftermarket accessories can cause this 
DTC to set. Check for wiring added by customer. 
Ignition on, engine not running. 
Measure the voltage on the (F856) Auxiliary 5-volt Supply circuit at the 
CMP Sensor harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (F856) Auxiliary 5-volt 
Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. POWERTRA1N CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Sensors and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched. or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
related Sensor and Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P068S-AUTO SHUTDOWN CONTROL CIRCUIT 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts . 

• Set Condition: 
The actual ASD state is not equal to the desired ASD state. One Trip Fault. Three good trips to turn off the 
MIL. 

Possible Causes 

(K51) ASD CONTROL CIRCUIT SHORTED TO VOLTAGE 

(K51) ASD CONTROL CIRCUIT SHORTED TO GROUND 

(K51) ASD CONTROL CIRCUIT OPEN 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. ASD CONTROL OPERATION FROM THE PCM 

Turn the ignition off. 
Disconnect the C2 TI PM harness connector. 
With a 12-volt test light connected to battery voltage, probe the (K51) 
ASD Control circuit in the C2 TI PM harness connector. 
Ignition on, engine not running. 
Using the scan tool in the PCM, actuate the ASD. 

Does the test light illuminate brightly and flash on an off? 

Yes » 

NOTE: Before continuing, check the TIPM harness connector ter
minals for corrosion, damage, or terminal push out. Repair as nec
essary. 
If OK, replace the TIPM in accordance with the Service Information. 

No 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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3. (K51) ASD CONTROL CIRCUIT SHORTED TO VOLTAGE 

Stop the ASD actuation. 
Turn the ignition off. 
Disconnect the C3 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (K51) ASD Control circuit at the C2 TIPM 
harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K51) ASD Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 4 

No » Go To 4 

4. (K51) ASD CONTROL CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K51) ASD Control circuit from the C2 
TIPM harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Ves »Go To 5 

No »Repair the open in the (K51) ASD Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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5. (K51) ASD CONTROL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K51) ASD Control cir
cuit in the C2 TIPM harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K51) ASD Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related TIPM and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the TIPM 
and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P06SS-AUTO SHUTDOWN SENSE CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With ignition key on. Battery voltage greater than 10 volts . 

• Set Condition: 
No voltage sensed at the PCM when the ASD relay is energized. One Trip Fault. Three good trips to tum off 
the MIL. 

. Possible Causes 

(K342) ASD RELAY OUTPUT CIRCUIT OPEN 

(K342) ASD RELAY OUTPUT CIRCUIT SHORTED TO GROUND 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 .. ACTIVE DTC 

NOTE: If any 02 SENSOR HEATER CIRCUIT HIGH OTCs set along with P0688-AUTO SHUTDOWN RELAV 
SENSE CIRCUIT LOW, all of the 02 Sensor Heater Control circuits need to be checked for a short to battery 
voltage. 

NOTE: If any of the following component DTC(s) have set along with P0688, diagnose them first before con· 
tinuing.lgnition Coll(s)Fuel Injector(s)ASD ControlASD Control Output (TIPM DTC) 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. ASO CONTROL OUTPUT OPERATION FROM THE TIPM 

Turn the ignition off. 
Disconnect the C1 and C3 PCM harness connectors. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal ~o pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Ignition on, engine not running. 
With a 12-volt test light connected to ground, probe both of the (K342) 
ASD Control Output circuits in the appropriate terminals of special tool 
#8815. 
USing the scan tool in the TIPM, actuate the ASD Control Output. 

Does the test light illuminate brightly and flash on an off? 

Yes » 

C~~.~(~v.8:. Cl.38 
" :.:~ :J~·:·I · 
2' 0000 00 30 

31 0 0 0 0 000 I 38 

P'CMPlNOUT 

aoxee111 

NOTE: Before continuing, check the PCM harness connector termi- 8192a4ac 

nals for corrosion, damage, or terminal push out. Repair as neces-
sary. 
If OK, replace the PCM in accordance with the Service Information. (Refer to 9 - ENGINE - STANDARD PRO .. 
CEDURE.) 

No »Go To 3 
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3. (K342) ASD CONTROL OUTPUT CIRCUIT(S) OPEN 

Turn the ignition off. 
Disconnect the C1 TIPM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of both the (K342) ASD Control Output circuits 
from the C1 TI PM harness connector to the appropriate terminals of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the open in the (K342) ASD Control Output circuit(s). 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

24 

31 

4. (K342) ASD CONTROL OUTPUT CIRCUIT(S) SHORTED TO GROUND 

Measure the resistance between ground and both of the (K342) ASD 
Control Output circuits in the C1 TIPM harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K342) ASD Control Out-
put circuit(s). 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
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IIODULE· 
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5. TOTALLY INTEGRATED POWER MODULE 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related TIPM and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the TIPM 
and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Periorm the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE.) 

No »Replace and program the Totally Integrated Power Module per Service Information. 
Periorm the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE.) 
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P0700-TRANSMISSION CONTROL SYSTEM (MIL REQUEST) 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on and battery voltage greater than 10 volts . 

• Set Condition: 
An active DTC is stored in the TCM. One Trip Fault. Three good trips to turn off the MIL. 

Possible Causes 

DTC PRESENT IN THE TRANSMISSION CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. DTC PRESENT IN EATX CONTROLLER 

This is an informational DTC letting you know that a DTC(s) is stored in the Transmission Control Module. 
Erase this DTC from the PCM after all Transmission DTC(s) have been repaired. 
Using a scan tool, read the Transmission Controller DTC and refer to the Transmission Category and perform the 
appropriate symptom. 

PCM Diagnostic Information complete. 

Continue 
Test Complete. 
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P0703-BRAKE SWITCH 2 PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Ignition on . 

• Set Condition: 
When the PCM recognizes Brake Switch No.2 voltage is not equal to the applied value at the PCM when 
Brake Switch No.1 is applied. This could be a normal condition. If this condition is seen repeatedly by the PCM 
the fault is set. Cruise will not work for the rest of the key cycle. 

Possible Causes 

(V30) FUSED IGNITION SWITCH OUTPUT CIRCUIT 

(V32) BRAKE SWITCH NO.2 SIGNAL CIRCUIT OPEN 

(V32) BRAKE SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(V32) BRAKE SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

(B29) BRAKE SWITCH NO.1 SIGNAL CIRCUIT OPEN 

STOP LAMP SWITCH 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE· 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Make sure the Stop Lamp Switch is adjusted properly before continuing. 

NOTE: Make sure the Stop Lamp Switch is properly wired, such as (B29) Brake Switch No.1 and (LSO) Brake 
Lamp Switch Output are not switched at the harness connector. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (V30) FUSED IGNITION SWITCH OUTPUT CIRCUIT 

Turn the ignition off. 
Disconnect the Stop Lamp Switch harness connector. 

Using a 12-volt test light connected to ground, probe the (V30) Fused 
Ignition Switch Output circuit in the Stop Lamp Switch harness connec
tor. 
Turn the ignition on. 

Does the test light illuminate brightly? 

Ves »Go To 3 

No »Repair the open or short to ground in the (V30) Fused Igni-
tion Switch Output circuit. Inspect the related fuse and 
repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) SWlTCHoSTOP 

LAMP 
81348007 



DR ------------ ENGINE - ELECTRICAL DIAGNOSTICS - GAS 9 • 687 

3. STOP LAMP SWITCH 

Tum the ignition off. 
Measure the resistance between the (V30) Fused Ignition Switch circuit terminal and the (V32) Brake Switch No.2 
Signal terminal in the Stop Lamp Switch. 
Measure the resistance between the (Z429) Ground circuit terminal and the (B29) Brake Switch No.1 Signal terminal 
in the Stop Lamp Switch. 
Apply and release the Stop Lamp Switch while monitoring the ohmmeter. 

Does the resistance change from below 5.0 ohms to open circuit for each circuit check? 

Yes »Go To 4 

No »Replace the Stop Lamp Switch. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

4. (V32) BRAKE SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Disconnect the C3 PCM harness connector. 
Ignition on. engine not running. 
Measure the voltage on the (V32) Brake Switch No.2 Signal circuit in 
the Stop Lamp Switch harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (V32) Brake Switch No.2 
Signal circuit. 
Perform the POWERTRA1N VERIFICATION TEST. (Refer to 
9 - ENGINE· STANDARD PROCEDURE.) 

No »Go To 5 

5. (V32) BRAKE SWITCH NO.2 SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors wi II damage the PCM terminals resulting 
In poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (V32) Brake Switch No.2 Signal circuit 
from the Stop Lamp Switch harness connector to the appropriate termi
nal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the open in the (V32) Brake Switch No.2 Signal cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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6. (V32) BRAKE SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (V32) Brake Switch 
No.2 Signal circuit in the Stop Lamp Switch harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short to ground in the (V32) Brake Switch No.2 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 7 

7. (B29) BRAKE SWITCH NO.1 SIGNAL CIRCUIT OPEN 

Measure the resistance of the (B29) Brake Switch No.1 Signal circuit 
from the Stop Lamp Switch harness connector to the appropriate termi
nal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 8 

No » Repair the open in the (B29) Brake Switch No.1 Signal cir-
cuit. '.' 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

8. POWERTRAIN CONTROL MODULE (PCM) 

STOP 

4 

SWITCH· 
STOP 
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LAMP 16 

24 

31 
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23 
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000000<: 15 

0000000 23 
0000000 

30 
00000000 

38 
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aoX1815 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Stop Lamp Switch 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Switch and Powertrain Cot'\trol Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 
-;: 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P0850-PARKlNEU-rRAL SWITCH PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Park Neutral switch rationality test is enabled only for vehicles equipped with a 4/5 speed automatic transmis
sion. This diagnostic checks if the park/neutral switch is incorrectly stuck in the neutral position during driving con
ditions by comparing Vehicle Speed, Engine Speed, Throttle Position, and Pressure Ratio to the fail thresholds and 
by looking at the state of the Park/Neutral Switch. The stuck in drive condition is not explicitly checked as the starter 
relay does not energize and therefore render the vehicle inoperable . 

• When Monitored: 
Continuously with the transmission in Park, Neutral, or Drive and NOT in Limp-in mode. 

• Set Condition: 
This code will set if the PCM detects an irrational Park/Neutral switch state for at Jeast one minute. Two trip 
fault. Three good trips to turn off the MIL. 

Possible Causes 

TRS (T41) SENSE (PIN SENSE) CIRCUIT OPEN 

TRS (T41) SENSE (PIN SENSE) CIRCUIT SHORTED TO GROUND 

TRANSMISSION RANGE SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. PIN AND DIR NOT IN CORRECT POSITION 

NOTE: Check the TCM tor DTCs, if P0706 is set in the TCM diagnose the TeM code before continuing. 
Ignition on, engine not running. 
With the scan tool, read the Park/Neutral Position Switch input state. 
While moving the gear selector through all gear positions (Park to 1 and back to Park), monitor the scan tool dis
play. 

Did the scan tool display show PIN and DIR In the correct gear positions? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

No »Go To 2 
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2. TRS (T41) SENSE (PIN SENSE) CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C3 PCM harness connector. 
Disconnect the Transmission Range Sensor harness connector. 

CAUTION: Do not probe the PCM harness' connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the TRS (T41) Sense (PIN Sense) circuit 
from the TRS harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No »Repair the open in the TRS (T 41) Sense (PIN Sense) cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

3. TRS (T41) SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the TRS (T41) Sense (PIN 
Sense) circuit at the TRS harness connector. 

Is the resistance above 100k ohms? 

Yes »Go To 4 

No »Repair the short to ground in the TRS (T 41) Sense (PIN 
Sense) circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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4. TRANSMISSION RANGE SENSOR 

Measure the resistance between ground and the (T 41) TRS Sense (PIN 
Sense) circuit while moving the gear selector through each gear in the 
TRS connector. 

NOTE: The circuit is grounded in Park and Neutral and open in the 
other positions. 

Did the resistance change from above 100 kohms (open) to 
below 10.0 ohms (grounded)? 

Yes »Go To 5 

No »Replace the Transmission Range Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. POWERTRAIN CONTROL MODULE (PCM) 
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4 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Transmission Sole
noid and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Solenoid and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P1115-GENERAL TEMPERATURE RATIONALITY 
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Theory of Operation 
The General Temperature Rationality looks at the outputs of the three temperature sensors and compare them 
under cold start conditions. Following a start to run delay time, the outputs of the ambient, engine coolant, and 
intake air temperature sensors will be compared. If two sensors agree but not the third, the third sensor is declared 
as irrational. If all three sensors are irrational the General Temperature Sensor Rationality is failed . 

• When Monitored: 
Engine off time is greater than 480 minutes and the vehicle has been driven for one minute over 35 mph. 
Ambient temperature is greater than -640 C (-83° F) . 

• Set Condition: 
Once the vehicle is soaked for a calibrated engine off time and then driven over calibrated speed and load 
conditions for some calibrated time, the PCM compares the ambient air, engine coolant. and intake air tem
perature sensor values. If the values of all the three sensors disagree with one another, a general temperature 
sensor irrationality is declared. Two Trip Fault. Three good trips to turn off the MIL 

Possible Causes 

EXCESSIVE RESISTANCE IN THE SENSOR SIGNAL CIRCUIT 

EXCESSIVE RESISTANCE IN THE SENSOR GROUND CIRCUIT 

SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

SENSOR SIGNAL CIRCUIT SHORTED TO THE SENSOR GROUND CIRCUIT 

TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Turn the ignition off. 
If possible, allow the vehicle to sit with the ignition off for more than 480 minutes in an environment where the 
temperature is consistent and above _7° C (19.40 F). 
Test drive the vehicle. The vehicle must exceed 48 km/h (30 mph) during the test drive. Do not cycle the ignition off 
when the test drive is completed. 
With a scan tool, select View the DTCs. 

NOTE: All ECT, Intake Air, and Ambient Air Temperature Sensor codes must be diagnosed and repaired 
before continuing. 

NOTE: In cold weather, this DTC could be set by a high powered block heater and no repair would be 
required. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING). 
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2. TEMPERATURE SENSOR READINGS 

Turn the ignition off. 
Allow the vehicle to sit with the ignition off in an environment where the temperature is consistent and above _7° C 
(19.4° F) until the engine coolant temperature is equal to ambient temperature. 
Turn the ignition on. 
With a scan tool, compare the AAT, ECT, and IAT sensor values. 

Are all of the temperature sensor values within a range of 10° C (18° F)? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING). 

No »Go To 3 

3. TEMPERATURE SENSOR 

Ignition on, engine not running. 
Disconnect the suspected faulty sensor. 
Connect a jumper wire between the Sensor Signal circuit and the Sensor ground circuit. 

With the scan tool, read the voltage of the suspected Sensor. 

Did the voltage reading start at 4.8 to 5.0 volts and decrease to 0 volts when the jumper wire was 
installed? 

Yes »Verify that there is good pin to terminal contact in the related Sensor and Powertrain Control Module 
connectors. Replace the Sensor if no problems were found in the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 4 

NOTE: Remove the jumper wire before continuing. 

4. EXCESSIVE RESISTANCE IN THE TEMPERATURE SENSOR SIGNAL CIRCUIT 

Turn the ignition off. 
Disconnect the C1 and C2 PCM harness connectors. 

Disconnect the C5 TIPM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the Sensor Signal circuit from the Sensor 
harness connector to the appropriate terminal of special tool #8815 or 
the C5 TIPM harness connector. 

Is the resistance above 5.0 ohms? 

Yes »Repair the excessive resistance in the Temperature Sensor 

No 

Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

» Go To 5 
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5. EXCESSIVE RESISTANCE IN THE SENSOR GROUND CIRCUIT 

Measure the resistance of the Sensor ground circuit from the Sensor 
hamess connector to the appropriate terminal of special tool #8815 or 
the C5 TIPM harness connector. 

Is the resistance above 5.0 ohms? 

Yes »Repair the excessive resistance in the Sensor ground cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 6 
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6. SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the Sensor Signal circuit 
at the Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the Sensor Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 7 
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7. SENSOR SIGNAL CIRCUIT SHORTED TO THE SENSOR GROUND CIRCUIT 

Measure the resistance between ground and the Sensor Signal circuit 
at the Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the Sensor ground circuit and the 
Sensor Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 8 
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8. SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage on the Sensor Signal circuit at the Sensor harness 
connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the Sensor Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 9 
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9. POWERTRAIN CONTROL MODULE (PCM) 

SENSOR· 

AMBIENT 

AIR 

TEMPERATURE 

8132b439 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Sensor and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
related Sensor and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 
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P1128-CLOSED LOOP FUELING NOT ACHIEVED .. BANK 1 
For a complete wiring diagram Reter to Section aw . 

• When Monitored: 
Engine running in closed loop mode . 

• Set Condition: 
Enable conditions are met and the 02 sensor has not been in closed loop control at least once on each of the 
two consecutive trips, the MIL illuminates and the DTC is set. Two Trip Fault. Three good trips to turn off the 
MIL 

RESTRICTED FUEL SUPPLY LINE 

FUEL PUMP INLET STRAINER PLUGGED 

FUEL PUMP MODULE 

02 SIGNAL CIRCUIT 

02 RETURN CIRCUIT 

1/1 02 SENSOR 

MAP SENSOR 

ECT SENSOR 

ENGINE MECHANICAL PROBLEM 

FUEL FILTER/PRESSURE REGULATOR 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

DiagnostiC Test 

1. ACTIVE DTC 

Diagnose all other trouble codes before continuing. 
Start the engine. 
Anow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. CHECKING FUEL PRESSURE 

WARNING: The fuel system is under a constant pressure (even with the engine Off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Install a fuel pressure gauge to the fuel rail. 
Ignition on, engine not running. 
With a scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 
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NOTE: Fuel pressure specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 
Turn the ignition off. 

Choose a conclusion that best matches your fuel pressure reading. 

Within Specification 
Go To 3 

Above Specification 
Replace the fuel filter/pressure regulator. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

Below Specification 
Go To 12 

CAUTION: Stop All Actuations. 

3. 02 SENSOR OPERATION 

Start the engine. 
Allow the engine to reach normal operating temperature. 

NOTE: If one of the 02 Sensor's Signal or Return circuit is shorted to ground the scan tool will display all 
02 Sensor voltage readings low. The 02 Sensor that is shorted to ground will display a voltage reading 
near or at 0 volts. 

NOTE: .If one of the 02 Sensor Signal or Return circuits are shorted to voltage, the scan tool will display all 
02 Sensor voltage readings high. 

NOTE: After the repairs have been made, verify proper 02 Sensor operation. If all the 02 Sensor voltage 
readings have not returned to normal, follow the diagnostic procedure for the remaining 02 Sensors. 
With a scan tool, monitor all of the 02 Sensor voltage readings. 

Is the voltage switching between 2.5 and 3.4 volts for all the 02 Sensors? 

Yes »Go To 4 

No »Go To 8 

4. 1/1 02 SENSOR HEATER OPERATION 

Turn the ignition off. 

NOTE: Wait a minimum of 10 minutes to allow the 02 Sensor to cool down before continuing the test. Allow 
the 02 Sensor voltage to stabilize at 5.0 volts. 
Ignition on, engine not running. 
With a scan tool, actuate the 1/1 02 Heater Test. 
With the scan tool, monitor 111 02 Sensor voltage for at least 2 minutes. 

Does the voltage stay above 4.5 volts? 

Yes »Verify that there is good pin to terminal contact in the 1/1 02 Sensor and Powertrain Control Module 
connectors. If OK, replace the 1/1 02 Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
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5. MAP SENSOR OPERATION 

Turn the ignition off. 
Connect a Vacuum Gauge to a Manifold Vacuum' source. 
Start the engine. 
Allow the engine to idle. 

NOTE: If engine will not idle, maintain a constant RPM above idle. 
With the scan tool, read the MAP Sensor vacuum value. 

Is the scan tool reading within 1 inch of Hg on the Vacuum Gauge reading? 

Yes »Go To 6 

No »Verify that there is good pin to terminal contact in the MAP Sensor and Powertrain Control Module con-
nectors. If OK, replace the MAP Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

6. ECT SENSOR OPERATION 

NOTE: For this test to be valid,; the thermostat must be operating correctly. 

NOTE: This test works best if performed on a cold engine (cold soak) 
Ignition on, engine not running. 
With a scan tool, read the Engine Coolant Temperature (ECT) Sensor value. If the engine was allowed to sit over
night (cold soak), the temperature value should be a sensible value that is somewhere close to the ambient tem
perature. 

NOTE: If engine coolant temperature is above 82° C (180° F), allow the- engine to cool until 65° C (150° F) Is 
reached. 
Start the Engine. 
During engine warm-up, monitor the ECT Sensor value. The temperature value change should be a smooth tran
sition from start up to normal operating temperature 82° C (180° F). The value should reach at least 82° C (180° F). 

Did the ECT value increase smoothly and did it reach at least 82° C (180° F)? 

Yes »Go To 7 

No »Verify that there is good pin to terminal contact in the ECT Sensor and Powertrain Control Module con-
nectors. If OK, replace the Engine Coolant Temperature Sensor. _ 
Perform the POWERTRAIN VERIFICATION TEST. (RefE~.r to 9 - ENGIN~ - STA~DARD PROCEDURE.) 

7. ENGINE MECHANICAL PROBLEM 

Turn the ignition off. ,---

Check for any of the following conditions/mechanical problems. 
AIR INDUCTION SYSTEM - must be free from leaks. 
ENGINE VACUUM - must be at least 13 inches in neutral 
ENGINE VALVE TIMING· must be within specifications 
ENGINE COMPRESSION - must be within specifications 
ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks 
ENGINE PCV SYSTEM - must flow freely 
TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER - no internal vacuum leaks 
FUEL - must be free of contamination 
FUEL INJECTOR - plugged or restricted injector; control wire not connected to correct injector 

Are there any engine mechanical problems? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 11 
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8. 1/1 02 SENSOR 

Ignition on, engine not running. 
Disconnect the 1/1 02 Sensor harness connector. 
With a scan tool, monitor the 1/1 02 Sensor voltage. 
02 Sensor voltage should read between 4.1 and 5.0 volts on the scan 
tool with the connector disconnected. 
Connect a jumper wire between the (K41) Signal circuit and the (K902) 
02 Return Upstream circuit in the 02 Sensor harness connector. 

NOTE: The voltage should drop from between 4.1 and 5.0 volts to 
2.5 volts with the jumper wire in place. 

Did the 02 Sensor voltage change from between 4.1 and 5.0 
volts to 2.5 volts with the jumper wire installed? 

Yes »Verify that there is good pin to terminal contact in the 1/1 
02 Sensor and Powertrain Control Module connectors. If 
OK, replace the 1/1 02 Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINEi - STANDARD PROCEDURE.) 

No »Go To 9 

NOTE: Remove the jumper wire before continuing. 

9. (K41) 02 SENSOR 1/1 SIGNAL CIRCUIT 

With a scan tool, monitor the 1/1 02 Sensor voltage reading with the jumper wire removed. 

SENSOA. 

OXYGEN 
81653cbb 

NOTE: The scan tool will display all 02 Sensor voltage readings approximately 5.0 volts when only one 02 
Sensor's Signal circuit is shorted to voltage. 

NOTE: The scan tool will display one 02 Sensor voltage close to zero and the others will read lower than 
normal when one 02 Sensor Signal circuit contains excessive resistance. 

Is the voltage between 4.1 and 5.0 volts? 

Yes »Go To 10 

No »Check the (K41) 02 Sensor 1/1 Signal circuit for a short to ground, open, or short to Voltage. Inspect 
the 02 Sensor connector and the PCM harness connector. If OK, replace and program the Powertrain 
Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

10. (K902) 02 RETURN UPSTREAM CIRCUIT 

Disconnect the 1/1 02 Sensor harness connector. 
Measure the voltage on the (K902) 02 Return Upstream circuit in the 
02 Sensor harness connector. 

Is the voltage at 2.5 volts? 

Yes »Go To 11 

No »Check the 02 Return circuit for a short to ground, open, or 
short to voltage. Inspect the 02 Sensor connector and the 
PCM harness connector. If OK, replace and program the 
Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE STANDARD PROCEDURE.) 

SENSOR· 

OXYGEN 
81653c98 
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11. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Sensor and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
related Sensor and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

12. RESTRICTED FUEL SUPPLY LINE 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Raise vehicle on hoist, and disconnect the fuel pressure line at the fuel pump module. 
Install special 5/16 fuel line adapter tool #6539 between disconnected fuel line and the fuel pump module. 
Attach a fuel pressure test gauge to the T fitting on tool #6539. 
Ignition on, engine not running. 
With a scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 

NOTE: Fuel pressure specification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 

Is the fuel pressure within specification? 

Yes »Repair or replace fuel supply line as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 13 

CAUTION: Stop All Actuations. 

13. FUEL PUMP INLET STRAINER 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. 
Turn the ignition off. 
Remove the Fuel Pump Module and inspect the Fuel Inlet Strainer. 

Is the Fuel Inlet Strainer plugged? 

Yes »Replace the Fuel Pump Inlet Strainer. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 14 
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1 4. FUEL PUMP MODULE 

If there are no possible causes remaining, view repair. 

Repair 
Verify that there is good pin to terminal contact in the Fuel Pump Module, Relay, and Powertrain Control 
Module connectors. If OK, replace the Fuel Pump Module. 
Perlorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P1129-CLOSED LOOP FUELING NOT ACHIEVED - BANK 2 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Engine running in closed loop mode . 

• Set Condition: 
Enable conditions are met and the 02 sensor has not been in closed loop control at least once on each of the 
two consecutive trips, the MIL illuminates and the DTC is set. Two Trip Fault. Three good trips to turn off the 
MIL 

RESTRICTED FUEL SUPPLY LINE 

FUEL PUMP INLET STRAINER PLUGGED 

FUEL PUMP MODULE 

02 SIGNAL CIRCUIT 

02 RETURN CIRCUIT 

02 SENSOR 

MAP SENSOR 

ECT SENSOR 

ENGINE MECHANICAL PROBLEM 

FUEL FILTER/PRESSURE REGULATOR 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Diagnose all other trouble codes before continuing. 

NOTE: Check for contaminants that may have damaged an 02 Sensor: contaminated fuel, unapproved sil
icone, oil and coolant. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. CHECKING FUEL PRESSURE 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser~ 
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Install a fuel pressure gauge to the fuel rail. 
Ignition on, engine not running. 

With the scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 

NOTE: Fuel pressure speCification is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 
Turn the ignition off. 

Choose a conclusion that best matches your fuel pressure reading. 

Within Specification 
Go To 3 

Above Specification 
Replace the fuel filter/pressure regulator. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

Below Specification 
Go To 12 

CAUTION: Stop All Actuations. 

3. 02 SENSOR OPERATION 

Start the engine. 
Allow the engine to reach normal operating temperature. 

NOTE: If one of the 02 Sensor's Signal or Return circuit is shorted to ground the scan tool will display all 
02 Sensor voltage readings low. The 02 Sensor that is shorted to ground will display a voltage reading 
near or at 0 volts. 

NOTE: If one of the 02 Sensor Signal or Return circuits are shorted to voltage, the scan tool will display all 
02 Sensor voltage readings high. 

NOTE: After the repairs have been made, verify proper 02 Sensor operation. If all the 02 Sensor voltage 
readings have not returned to normal, follow the diagnostic procedure for the remaining 02 Sensors. 
With the scan tool, monitor the 211 02 Sensor voltage reading. 

Is the voltage switching between 2.5 and 3.4 volts? 

Ves »Go To 4 

No »Go To 8 

4. 211 02 SENSOR HEATER OPERATION 

Turn the ignition off. 

NOTE: Wait a minimum of 10 minutes to allow the 02 Sensor to cool down before continuing the test. Allow 
the 02 Sensor voltage to stabilize at 5.0 volts. 

NOTE: Perform the following test on all 02 Sensors. 
Ignition on, engine not running. 
With a scan tool, actuate the 2/1 02 Heater Test. 
With the scan tool, monitor 211 02 Sensor voltage for at least 2 minutes. 

Does the voltage stay above 4.5 volts? 

Ves »Verify that there is good pin to terminal contact in the 211 02 Sensor and Powertrain Control Module 
connectors. If OK, replace the 211 02 Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
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5. MAP SENSOR OPERATION 

Turn the ignition off. 
Connect a Vacuum Gauge to a Manifold Vacuum source. 
Start the engine. 
Allow the engine to idle. 

NOTE: If engine will not idle, maintain a constant RPM above idle. 
With the scan tool, read the MAP Sensor vacuum value. 

Is the scan tool reading within 1 inch of Hg on the Vacuum Gauge reading? 

Yes »Go To 6 

No »Verify that there is good pin to terminal contact in the MAP Sensor and Powertrain Control Module con-
nectors. If OK, replace the MAP Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

6. ECT SENSOR OPERATION 

NOTE: For this test to be valid, the thermostat must be operating correctly. 

NOTE: This test works best if performed on a cold engine (cold soak). 
Ignition on, engine not running. 
With the scan tool, read the Engine Coolant Temperature (ECT) Sensor value. If the engine was allowed to sit 
overnight (cold soak), the temperature value should be a sensible value that is somewhere close to the ambient 
temperatu reo 

NOTE: If engine coolant temperature is above 82° C (180° F), allow the engine to cool until 65° C (150° F) is 
reached. 
Start the Engine. 
During engine warm-up, monitor the ECT Sensor value. The temperature value change should be a smooth tran
sition from start up to normal operating temperature 820 C (1800 F). The value should reach at least 820 C (1800 F). 

Did the ECT value increase smoothly and did it reach at least 82° C (180° F)? 

Yes »Go To 7 

No »Verify that there is good pin to terminal contact in the ECT Sensor and Powertrain Control Module con-
nectors. If OK, replace the Engine Coolant Temperature Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. ENGINE MECHANICAL PROBLEM 

Turn the ignition off. 
Check for any of the following conditions/mechanical problems. 
AIR INDUCTION SYSTEM - must be free from leaks. 
ENGINE VACUUM - must be at least 13 inches in neutral. 
ENGINE VALVE TIMING - must be within specifications. 
ENGINE COMPRESSION - must be within specifications. 
ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks 
ENGINE PCV SYSTEM - must flow freely. 
TORQUE CONVERTER STALL SPEED - must be within specifications. 
POWER BRAKE BOOSTER - no internal vacuum leaks. 
FUEL - must be free of contamination. 
FUEL INJECTOR - plugged or restricted injector; control wire not connected to correct injector. 

Are there any engine mechanical problems? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE· STANDARD PROCEDURE.) 

No »Go To 11 
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8. 02 SENSOR 

Ignition on, engine not running. 
Disconnect the 2/1 02 Sensor harness connector. 
With the scan tool, monitor the 2/1 02 Sensor voltage. 
02 Sensor voltage should read between 4.1 and 5.0 volts on the scan 
tool with the connector disconnected. 
Connect a jumper wire between the (K43) 02 Sensor 2/1 Signal circuit 
and the (K902) 02 Return Upstream circuit in the 02 Sensor harness 
connector. 

NOTE: The vortage should drop from between 4.1 and 5.0 volts to 
2.5 volts with the jumper wire in place. 

Did the 02 Sensor voltage change from between 4.1 and 5.0 
volts to 2.5 volts when the jumper wire was installed? 

Yes » Verify that there is good pin to terminal contact in the 2/1 
02 Sensor and Powertrain Control Module connectors. If 
OK, replace the 211 02 Sensor. 

SENSOR-
OXYGEN 

9 - 711 

81653cbb 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No » Go To 9 

NOTE: Remove the jumper wire before continuing. 

9. 02 SENSOR SIGNAL CIRCUIT 

With the scan tool, monitor all the 02 Sensor voltage reading with the jumper wire removed. 

NOTE: The scan tool will display all 02 Sensor voltage readings approximately 5.0 volts when only one 02 
Sensor's Signal circuit is shorted to voltage. 

NOTE: The scan tool will display one 02 Sensor voltage close to zero and the others will read lower than 
normal when one 02 Sensor Signal circuit contains excessive resistance. 

Is the voltage between 4.1 and 5.0 volts? 

Yes »Go To 10 

No »Check all the 02 Signal circuits for a short to ground. open, or short to voltage. Inspect the 02 Sensor 
connector and the PCM harness connector. If OK, replace and program the Powertrain Control Module 
per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

10. (K902) 02 RETURN UPSTREAM CIRCUIT 

Measure the voltage on the (K902) 02 Return Upstream circuit in the 
02 Sensor harness connector. 

Is the voltage at 2.5 volts? 

Yes »Go To 11 

No »Check the (K902) 02 Return Upstream circuit for a short to 
ground, open, or short to voltage. Inspect the 02 Sensor 
connector and the PCM harness connector. If OK, replace 
and program the Powertrain Control Module per Service 
Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

SENSOR. 

OXYGEN 
81653c98 
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11. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Sensor and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verity that there is good pin to terminal contact in the 
related Sensor and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

12. RESTRICTED FUEL SUPPLY LINE 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Raise vehicle on hoist, and disconnect the fuel pressure line at the fuel pump module. 
Install special 5/16 fuel line adapter tool #6539 between disconnected fuel line and the fuel pump module. 
Attach a fuel pressure test gauge to the T fitting on tool #6539. 
Ignition on, engine not running. 
With the scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 

NOTE: Fuel pressure specification Is 407 kPa +/- 34 kPa (59 psi +/- 5 psi). 

Is the fuel pressure within specification? 

Yes »Repair or replace fuel supply line as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 13 

CAUTION: Stop All Actuations. 

13. FUEL PUMP INLET STRAINER 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. 
Turn the ignition off. 
Remove the Fuel Pump Module and inspect the Fuel Inlet Strainer. 

Is the Fuel Inlet Strainer plugged? 

Yes »Replace the Fuel Pump Inlet Strainer. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 14 
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14. FUEL PUMP MODULE 

If there are no possible causes remaining, view repair. 

Repair 
Verify that there is good pin to terminal contact in the Fuel Pump Module, Relay, and Powertrain Control 
Module connectors. If OK. replace the Fuel Pump Module. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

, ' ~ 
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P126B-ASD CON-rROL CIRCUIT 2 LOW (TIPM) 

I IAn ID I 

i - - --E ------~r:::lrrrED 
I .- - - B(+)- - - -, ElECTRONICS I POWER 

I 1 ASO I , 
I 1 ASD CONTROL I I 
I I CONTROL _ OUTPUT J , 
L-_T _________ J 

l1 1C! l 1C10 

K51 K342 
20 16 

BRNJT BRNJT 

1 

.--.------. 8137 

K3~2 K3~2 I 
18 16 

BRIWT BRIWT 
K342 

16 
BRIWT 

r- - , COIL. r- - , 111.1 ECTOR· r- - , COIL. 
I 1111111011.10.. 1 FUEL·II0.' I 1111I1lI0M.NO •• 

I __ J 1 __ 1 I __ J 
3 ca 191C3 281c3 

r ASD - - - ASD- - AsD- -, 10DULE· 
1 CONTROL CONTROL CONTROL I POWERIRIIII 

OUTPUT OUTPUT COIITROL 
I I 
I , 
L __________ .J 

· t ClIO 

K342 
16 

BRJWT 

21 21 21 
K342 K342 K342 

16 16 16 
B~T ~IWT MNJT 

I I I I 
e-----e------. -----e StU 

I 
K342 

16 
SRIWT 

I e--------------. . e----. SU8 

• • I I 
K342 K342 K342 

16 16 16 
BRNJT BRIWI BRIWT 

2,l 21 

I I I I 
K342 K342 K342 

16 16 16 
BRIWT BRA'IT BR,wl 

21 21 21 
r- - , COIL. r- - , COIL. r- - , 111.1 ECTDR. 
I 1111111101-10.. 1IIIITI01.II0, i I FUEL·1I0. 7 

1 __ 1 1 __ 1 1 __ 1 

e • I I 
K342 Kl42 

16 16 
BRNlT BRIWI 

21 21 

K342 
16 

BRNlT 

e S142 
I 

K342 
16 

BRIWT 

21 
r- - '11I.lECTOR. r- - 111~ECTOA. r- - , COIL. -- - '11I.lEOTOI. .- - 1 COIL· 
I I FUEL·II0.6 1 , FUEL·NO. 2 J 1IIIITIOI.II0.2 I I FUEL·II0 ... 1 110111110.-10.4 

1 __ 1 1 __ 1 ' __ J I __ I I __ J 

• • • e • S148 
I I I I I 

K342 Kl42 K342 K342 K342 
16 16 16 16 16 

BRNJT BRIWT BRNJT BRIWI BRINT 

21 2~ 21 2~ 2~ 
r- -- 'IN4ECTOA. r- -- 'I.~ECTOA. r- - 1 COil. ,- -- '11.lECTOR. ,- -leOll. 
I I FUEL-tlO. 1 1 1 FUEL·II0. 3 t 1111111101-10.1 I I FUEL·II0. S I 1101L1T101-lO.3 

I __ J 1 __ 1 I 1 __ 1 1 __ 1 __ 1 
....... 

For a complete wiring diagram Refer to Section aw. 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts . 

• Set Condition: 
A shorted condition is detected in the ASD control circuit. One Trip Fault. Three good trips to turn off the MIL. 

Possible Causes 

(K342) ASD CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 

FUEL INJECTOR 

IGNITION COIL 

POWERTRAIN CONTROL MODULE (PCM) 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 ... ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ASD OPERATION 

Ignition on, engine not running. 
With a scan tool under the PCM Actuators. actuate the ASD Circuit. 

Are the Injectors actuating? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

No »Go To 2 

2. ASD OPERATION FROM THE PCM 

Turn the ignition off. 
Disconnect the C2 TI PM harness connector. 
Ignition on. engine not running. 
With a 12-volt test light connected to ground, probe the (K51) ASD Con
trol circuit in the TI PM C2 harness connector. 
Using the scan tool under the PCM Actuators, actuate the ASD Circuit. 

Does the test light illuminate brightly and flash on an off? 

Yes »Go To 3 

No » Perform the Diagnostic Procedure for P0685-ASD CON
TROL CIRCUIT. (Refer to 9 - ENGINE - DrAGNOSIS AND 
TESTING.) 

11 

4 

13 

MODULE· 
TOTALLY 

INTI!:GRA TED 
POWERC2 

5 

81b39573 
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3. (K342) ASD CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 

the ignition 
Disconnect the C10 TIPM harness connector. 
Measure resistance between ground and (K342) ASD Control Output 
circuit at the C10 TIPM harness connector. 

Is the resistance below 100 ohms? 

Ves »Go To 4 

No »Go To 7 

MODUli· 

TOTAlJ.Y 

INTtGRATED 

PO'fWRC10 81645bf2 

4. (K342) ASD CONTROL OUTPUT CIRCUIT SHORTED TO GROUND AT THE FUEL INJECTORS 

While checking for a short to ground at C 10 TI PM harness connector, 
disconnect the Fuel Injector harness connectors one at a time. 

Does the resistance change to above 100 ohms when any of 
the Fuel Injector harness connectors are disconnected? 

Ves »Replace the Fuel Injector that causes the resistance to 
increase above 1 00 ohms when disconnected. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

1oIODUu;. 

TOTAlJ.Y 

INTEGRATED 

POM:RC10 81645bf2 

5. (K342) ASD CONTROL OUTPUT CIRCUIT SHORTED TO GROUND AT THE IGNITION COILS 

While checking for a short to ground at C10 TIPM harness connector, 
disconnect the Ignition Coil harness connectors one at a time. 

Does the resistance change to above 100 ohms when any of 
the Ignition Coil harness connectors are disconnected? 

Ves »Replace the Coil that causes the resistance to increase 
above 1 00 ohms when disconnected. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

1 

22 =~~[llJ=~= 11 

MODULE

TOTALLY 

INTEGIllI.TEtJ 

PQWERC10 81645bf2 
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6. POWERTRAIN CONTROL MODULE (PCM) 

Disconnect C1 and C3 PCM harness connectors. 
Measure resistance between ground and (K342) ASD Control Output 
circuit at the C10 TIPM harness connector. 

Does the resistance change to above 100 ohms when the C3 
PCM harness connector is disconnected? 

Yes »Replace and program the Powertrain Control Module in 
accordance with Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Reter to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Repair the short to ground in the (K342) ASD Control Out-
put circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. TOTALLY INTEGRATED POWER MODULE (TIPM) 

1 

22 =0=[["'.,= 17 

- -

ItOOULE· 

TOTAllY 

INTEGRATED 

~ID 
,3,~,\ 
1~)..O :1 
o --.J) 

PO'ttWI \:10 81645bf2 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the TIPM and the Pow
ertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the TIPM 
and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P126C-ASD CONTROL CIRCUIT 2 HIGH (TIPM) 

I BATT AD I 
r - - -F ------110DULE· 

t 
I TOTALLY 

INTEGRATED 
I ~ - - B(+)- - .., ELECTRONICS I POWEI 

I ASD I I 
I I ASD CONTROL I I 
I I CONTROL ___ OUTPUT J I L..._T ____ _____ J 

11,02 liCtO 

K51 K342 
20 16 

BRIWT BRIWT 

I e--e------. St37 

KL K;42 I 
16 ,6 

BRNH 8RNH 
KJ42 

18 
BRNH 

r- - , COIL. r- - , IlIdECTOR. r- - , COIL. 
I IIIIITIOI.NO.. I FUEL·NO.' I 1IIIITIOllolO •• 

I __ J 1 __ 1 1 __ 1 
3 C3 191c3 28103 

r ASD - - - ASD- - AsU- -, 10DULE· 
I CONTROL CONTROL CONTROL I POWERTRAII 

OUTPUT OUTPUT CONTROL 
I I 
I I L __________ ..J 

· t Clao 

K342 
16 

8RIWT 

2T 2, 2T 
K342 K342 K342 

16 16 16 
BRINT BRMT BRNH 

I I I I .-----e------.-----. SU2 
I 

Kl42 
16 

BRIWT 
I e--------------. e .----. It. 

K342 
16 

BRIWT ' 

I I I I 
K342 K342 K342 

16 16 16 K342 

BRNt'T BRM'T BRIW T 16 

2~ 2~ 2~ 
BRM'T 

r- - , COIL. r- - , COIL. .- - , III "ECTOI. 
I I I INITIOII01 O. ~ IIIIITIOI.IO. t I FUEL·IO. 7 

1 __ J 1 __ J 1 __ J 

.------e------e .------.8141 
I I I I I 

K342 K342 K342 K342 K342 
16 16 16 16 16 

BRM'T BRIWT BRIWT BR/WT BRM'T 

2~ 2~ 2). 2). 2~ 
-- - , tNoiECTOR. -- - '1IoiECTOI- r- - , COIL. .- - , IlIdECTOA. r- - 1 COIL. 
1 I FUEL-IO. I I I FUEL-liD. 2 I 1IIIIITI01I.10.2 I I fUEL·1I0. 4 I 1IIIITIOlilolO ... 

1 __ J 1 __ J 1 __ J 1 __ 1 1 __ I 

.------e------. .------. 8149 
I I I I I 

Kl42 K342 K342 K3¢2 K342 
16 16 16 16 16 

BRM'T BRIWT BRMT BRIWT BRINT 

2~ 2,l 2~ 2). 2). 
,...... - '1IIIIEC701. r- - , IlildECTOR. r- - , COIL. r- - 'IIJECTOII. r- - , COIL. 
I I FUELoIO. 1 I I FUEL·IIO. 3 I IIQlnTI01I.1I0. t I I FUEL·IO. 5 I 1"11111011-110.3 

1 __ J , __ I , __ J , __ J 1 __ 1 

Itl4l'.' 

For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts . 

• Set Condition: 
A shorted condition is detected in the ASD control circuit. One Trip Fault. Three good trips to turn off the MIL. 

Possible Causes 

(K342) ASD CONTROL OUTPUT CIRCUIT SHORTED TO VOLTAGE 

FUEL INJECTOR 

IGNITION COIL 

POWERTRAIN CONTROL MODULE (PCM) 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. ASD OPERATION FROM THE PCM 

Turn the ignition off. 
Disconnect the C2 TIPM harness connector. 
Ignition on, engine not running. 
Using the scan tool under the PCM Actuators, actuate the ASD Circuit. 
With a 12-volt test light connected to voltage, probe the (K51) ASD 
Control circuit in the TIPM C2 harness connector. 

Does the test light illuminate brightly and flash on an off? 

Yes »Go To 3 

No »Perform the Diagnostic Procedure for P0685-ASD CON-
TROL CIRCUIT. (Refer to 9 - ENGINE - DIAGNOSIS AND 
TESTING.) 

f\
1, .. 

, I 

8+ 

4 

13 

11 

MODULE· 
TOTALLY 

INTEGRAT!D 

POWERC2 

5 

81b39573 
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3. (K342) ASD CONTROL OUTPUT CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off 
Disconnect the C10 TIPM ,harness connector.' 
Measure the voltage on the (K342) ASD Control Output circuit at the 
C10 TIPM harness connector. 

Is the voltage above 10 volts? 

Yes »Go To 4 

No »Go To 7 

'c:J 

POWI!JI C10 81645df1 

4. (K342) ASD CONTROL OUTPUT CIRCUIT'SHORTED TO VOLTAGE AT THE FUEL INJECTORS 

While checking for a short to voltage at C10 TIPM harness connector, 
disconnect the Fuel Injector harness connectors one at a time. 

Does the voltage change to below 10 volts when any of the 
Fuel Injector harness connectors are disconnected? 

Yes »Replace the Fuel Injector that causes the voltage to 
decrease below 1 0 volts when disconnected. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
18 

22 

f'OIdIt1:1. 81645df1 

5. ASD CONTROL OUTPUT CIRCUIT SHORTED TO VOLTAGE AT THE IGNITION COILS 

While checking for a short to voltage at C10 TIPM harness connector, 
disconnect the Ignition Coil harness connectors one at a time. 

Does the voltage change to below 10 volts when any of the 
Ignition Coil harness connectors are disconnected? 

Ves »Replace the Coil that causes the voltage to decrease below 
1 0 volts when disconnected. 
Perform'the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

POWI!JI C1. 81645df1 
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6. POWERTRAIN CONTROL MODULE (PCM) 

Disconnect C1 and C3 PCM harness connectors. 
Measure the voltage on (K342) ASD Control Output circuit at the C10 
TIPM harness connector. 

Does the voltage change to below 10 volts when the C2 PCM 
harness connector is disconnected? 

Yes »Replace and program the Powertrain Control Module in 

No 

accordance with Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Repair the short to voltage in the (K342) ASD Control Out
put circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. TOTALLY INTEGRATED POWER MODULE (TIPM) 

17 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the TIPM and the Pow
ertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the TIPM 
and Powertrain Control Module connectors. . 
Refer to any Technical Service Bulletins that may apply_ 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P126D-ASD CONTROL CIRCUIT 2 OPEN (TIPM) 

I BATT AI I 
r- - - -C - - - - - -'IOOULE· 
I J _-. I ::IT:~~!TEO 
I r- - - 8(+)- - - -, ElECTRONICS I POWER 

I I ASO I I 
I I ASO CONTROL , I 
I I CONTROL ___ OUTP.':!..!.. J I l..._J ____ l _____ J 

11 TCI 1 T010 
K51 1<342 
20 16 

BRfWT 8RAn 

I 
e--e------e 1137 

K3~2 1<3L I 
r- - 1 COIL. r- - , III.tEOIOI. r- - , COIL. 16 16 

BRIIH BRIWT 

3 C3 19103 28103 
r ASo - - - ASO- - AsO- -, MODULE· 
I CONTROL CONTROL CONTROL I POWEITIAIN 

OUTPUT OUTPUT COIITROL 
I I 
I I L __________ .J 

K342 
16 

BRIWT 

4 t 0131 

1<342 
IS 

BRIWT 

I 1111I1TI0IoIO.. I FUEL·1I0.' I IIGIIIIOI.IO •• 

1 __ J 1 __ J , __ J 

2T 2T 2T 
K342 K342 1<342 

16 16 16 
BRIWT BRIWT BRIWT 

I I I I 
e-----e------e-----e S112 

I 
K342 

16 
BRIWT 

I 
e--------------e • e----e 814. 

I I I I 
KM2 KM2 KM2 

16 16 16 K342 
BRIW T aRM'T BRIW T 16 

2 1 21 2 J. 8RIWT 

r- - 1 COIL. r- - 1 COIL· .- - lIIJECTOR. 
I IIGIITIOI .. O... ,1.IITI01I.II0. t I FUEL·NO. 7 

1 __ 1 I __ J 1 __ 1 

e e e e e SU2 
I I I I I 

1<342 K342 K342 1<342 K342 K342 
16 16 16 16 16 16 

BRM'T BRM'T BRM'T BRtWT BRM'T BRIWT 

21 2). 2J. 2). 2). 
r- - '1 ... IC101. .- - 'IIII.IEOTOI. -- - 1 COIL. r- - 11I1JECTOI • -- -, COIL· 
I I FUEL-liD.' I I FUEL"O. 2 I IIGIlITI01l.NO.2 I I FUEL·NO. 4 I I IGIIITIOliolO. 4 

1 __ 1 1 __ 1 I __ J I __ I 1 __ 1 

e------. ------e e ------e S14. 
I I I I I 

K342 K342 1<342 K342 K342 
16 16 16 16 16 

BRIWT BRIWT BRIWT BRIWT BRAn 

21 2J. 21 2~ 21 
,...... - 111t1ECTOR. ,...... - '.ltlECTOR. r- - , OOIL. r- - 111 .. EOTOR. .- - , COIL. 
I 1 FUEL·IO. 1 I I FUEL·IO. 3 I 118IUTIOII.10. 1 I I FUEL·IO. 5 I 11811ITI0.-IIO. 3 

1 __ J 1 __ J 1 __ J 1 __ J 1 __ I 

For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts . 

• Set Condition: 
An open condition is detected in the ASD control circuit One Trip Fault. Three good trips to turn off the MIL. 

Possible Causes 

(K342) ASD CONTROL OUTPUT CIRCUIT OPEN 

FUEL INJECTOR 

IGNITION COIL 

POWERTRAIN CONTROL MODULE (PCM) 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 " ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. ASD OPERATION FROM THE PCM 

Turn the ignition off. 
Disconnect the C2 TIPM harness connector. 
Ignition on, engine not running. 
With a 12-volt test light connected to voltage, probe the (K51) ASD 
Control circuit in the TIPM C2 harness connector. 
Using the scan tool under the PCM Actuators, actuate the ASD Circuit. 

Does the test Ught illuminate brightly and flash on an off? 

Yes »Go To 3 

No »Perform the Diagnostic Procedure for P0685-ASD CON-
TROL CIRCUIT. (Refer to 9 - ENGINE - DIAGNOSIS AND 
TESTING.) 

~ 
t ~ 

4 

13 

11 

MODULE· 
TOTALLY 

INTI:GRA11!D 

POWERC2 

5 

81b39573 
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3. (K342) ASD CONTROL OUTPUT CIRCUIT 

Turn the ignition off 
Connect the C2 TIPM harness connector. 
Ignition on, engine not running. 

Back probe the C10 TIPM harness connector at the (K342) ASD Control Output circuit terminal and measure the 
voltage on the (K342) ASD Control Output circuit. 

Is the voltage above 10 volts? 

Yes »Go To 4 

No »Go To 7 

4. (K342) ASD CONTROL OUTPUT CIRCUIT OPEN TO THE FUEL INJECTORS 

Turn the ignition off. 

Disconnect the C10 TIPM harness connector. 
Measure the resistance of the (K342) ASD Control Output circuit from 
the C10 TIPM harness connector to the each Fuel Injector. 

Is the resistance above 5.0 ohms at any of the Fuel Injector 
harness connectors? 

Yes »Repair the open in the (K342) ASD Control Output circuit to 
the appropriate Fuel Injector. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

5. (K342) ASD CONTROL OUTPUT CIRCUIT OPEN TO THE IGNITION COILS 

Measure the resistance of the (K342) ASD Control Output circuit from 
the C10 TIPM harness connector to the each Ignition Coil. 

Is the resistance above 5.0 ohms at any of the Ignition Coil 
harness connectors? 

Yes »Repair the open in the (K342) ASD Control Output circuit to 
the appropriate Ignition Coil. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE STANDARD PROCEDURE.) 

No »Go To 6 
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6. POWERTRAIN CONTROL MODULE (PCM) 

Disconnect C1 and C3 PCM harness connectors. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K342) ASD Control Output circuit from 
the C10 TIPM harness connector to the appropriate terminals of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Replace and program the Powertrain Control Module in 
accordance with Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Repair the open in the (K342) ASD Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. TOTALLY INTEGRATED POWER MODULE (TIPM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the TIPM and the Pow
ertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the TIPM 
and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P126E-ASD CON-rROL CIRCUIT OVERCURRENT (TIPM) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts . 

• Set Condition: 
An overcurrent condition is detected in the ASD control circuit. One Trip Fault. Three good trips to turn off the 
MIL. 

Possible Causes 

(K342) ASD CONTROL OUTPUT CIRCUIT EXCESSIVE RESISTANCE 

FUEL INJECTOR 

IGNITION COIL 

POWERTRAIN CONTROL MODULE (PCM) 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 .. ENGINE - DIAGNOSIS 
AND TESTING). 

2. ASD OPERATION FROM THE PCM 

Turn the ignition off. 
Disconnect the C2 TIPM harness connector. 
Ignition on, engine not running. 
With a 12-volt test light connected to ground, probe the (K51) ASD Con
trol circuit in the TIPM C2 harness connector. 
Using the scan tool under the PCM Actuators, actuate the ASD Circuit. 

Does the test light illuminate brightly and flash on an off? 

Yes »Go To 3 

No » Perform the Diagnostic Procedure for P0685-ASD CON
TROL CIRCUIT. (Refer to 9 - ENGINE - DIAGNOSIS AND 
TESTING.) 

1l 

l'OWIIla 81645d62 
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3. (K342) ASD CONTROL OUTPUT CIRCUIT 

Turn the ignition off 

Connect the C2 TIPM harness connector. 
Ignition on, engine not running. 
Back probe the C10 TIPM harness connector at the (K342) ASD Control Output circuit terminal and measure the 
voltage on the (K342) ASD Control Output circuit. 

Is the voltage above 10 volts? 

Yes »Go To 4 

No »Go To 7 

4. (K342) ASD CONTROL OUTPUT CIRCUIT VOLTAGE DROP TO THE FUEL INJECTORS 

Turn the ignition off. 
With a voltmeter, use Negative lead of the voltmeter along with terminal probe tool #6801, backprobe the (K342) 
ASD Control Output circuit at a Fuel Injector harness connector. 
With the Positive lead of the voltmeter along with terminal probe tool #6801, back probe the (K342) ASD, Control 
Output circuit at the C10 TIPM harness connector. 
Start the engine and allow it to idle. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Measure the voltage of the (K342) ASD Control Output circuit. 

NOTE: Perform the test at every fuel injector. 

Is the voltage above 0.001 of a volt (1.0mV) for any of the Fuel Injector ASD Control Output circuits? 

Yes »Repair the excessive resistance in the (K342) ASD Control Output circuit to the appropriate Fuel Injec-
tor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No - »Go To 5 

5. (K342) ASD CONTROL OUTPUT CIRCUIT VOLTAGE DROP TO THE IGNITION COILS 

Turn the Ignition off. 
With a voltmeter, use Negative lead of the voltmeter along with terminal probe tool #6801, backprobe the (K342) 
ASD Control Output circuit at a Ignition Coil harness connector. 
With the Positive lead of the voltmeter along with terminal probe tool #6801, back probe the (K342) ASD Control 
Output circuit at the C10 TIPM harness connector. 
Start the engine and allow it to idle. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Measure the voltage of the (K342) ASD Control Output circuit. 

NOTE: Perform the test at every Ignition Coil. 

Is the voltage above 0.001 of a volt (1.0mV) for any of the Ignition Coil ASD Control Output circuits? 

Yes »Repair the excessive resistance in the (K342) ASD Control Output circuit to the appropriate Ignition Coil. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. POWERTRAIN CONTROL MODULE (PCM) 

Tum the ignition off. 

Disconnect C3 PCM harness connector. 
With a voltmeter, use Negative tead of the voltmeter, probe the (K342) ASD Control Output circuit. 
With the Positive lead of the voltmeter, back probe the (K342) ASD Control Output circuit at the C10 TIPM harness 
connector. 
Start the engine and allow it to idle. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Measure the voltage of the (K342) ASD Control Output circuit. 

Is the voltage above 0.001 of a volt (1.0mV) for any of the Ignition Coil ASD Control Output circuits? 

Yes »Repair the excessive resistance in the (K342) ASD Control Output circuit to the PCM. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module in accordance with Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. TOTALLY INTEGRATED POWER MODULE (TIPM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the TIPM and the Pow
ertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the TIPM 
and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P1272-AJC CLUTCH CONTROL CIRCUIT 2 LOW (TIPM) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts. AlC Switch on . 

• Set Condition: 
A shorted condition is detected in the AlC clutch control circuit. One Trip Fault. Three good trips to turn off the 
MIL. 

Possible Causes 

(C3) AlC COMPRESSOR CLUTCH CONTROL CIRCUIT SHORTED TO GROUND 

AlC COMPRESSOR CLUTCH 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Start the engine. 
Allow the engine to reach normal operating temperature. 
Turn the AlC on. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. AlC CLUTCH CONTROL OPERATION FROM THE PCM 

Turn the ignition off. 
Disconnect the C2 TIPM harness connector. 
Ignition on, engine not running. 
With a 12-volt test light connected to B+, probe the (C13) AlC Clutch 
Control circuit in the C2 TIPM harness connector. 
Using the scan tool under the PCM Actuators, actuate the AlC Clutch. 

Does the test light illuminate brightly and flash on an off? 

Yes »Go To 3 

No »Perform the Diagnostic Procedure for P0645-AlC CLUTCH 
CONTROL CIRCUIT. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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3. (C3) AlC CLUTCH CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 

Turn the ignition off 
Disconnect the C9 TIPM harness connector. 
Disconnect the AlC Compressor Clutch harness connector. 

Measure the resistance between ground and the (C3) AlC Clutch Con
trol Output circuit at the AlC Compressor Clutch harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (C3) AlC Clutch Control 
Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. AlC COMPRESSOR CLUTCH 

Connect the C2 and Cg TIPM harness connectors. 

Ignition on, engine not running. 

With a 12-volt test light connected to ground. probe the (C3) AlC Clutch 
Control Output circuit at the AlC Compressor Clutch harness connector. 
Using the scan tool under the TIPM Actuators, actuate the AlC Clutch. 

Does the test light illuminate brightly and flash on and off? 

Yes »Replace the AlC Compressor Clutch per Service Informa-
tion. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 

5. TOTALLY INTEGRATED POWER MODULE (TIPM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the AlC Clutch, TIPM, 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced. pinched. or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the AlC 
Clutch, TIPM, and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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P1273-AlC CLUTCH CONTROL CIRCUIT 2 HIGH (TIPM) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts. NC Switch on . 

• Set Condition: 
A shorted high condition has been detected in the AlC Clutch Control output circuit by the TIPM. One Trip 
Fault. Three good trips to turn off the MIL. 

Possible Causes 

(C3) AlC CLUTCH CONTROL OUTPUT CIRCUIT SHORTED TO VOLTAGE 

EXCESSIVE RESISTANCE IN THE (Z153) AlC CLUTCH GROUND CIRCUIT 

AlC COMPRESSOR CLUTCH 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Start the engine. 
Allow the engine to reach normal operating temperature. 
Turn the AlC on. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes' »Go To 2 

No »Refer to the INTERMITIENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. AlC CLUTCH CONTROL OPERATION FROM THE PCM 

Turn the ignition off. 
Disconnect the C2 TIPM harness connector. 
Ignition on, engine not running. 
Using the scan tool under the PCM Actuators, actuate the AlC Clutch. 
With a 12-volt test light connected to B+. probe the (C13) AlC Clutch 
Control circuit in the TI PM C2 harness connector. 

Does the test light illuminate brightly and flash on an off? 

Yes »Go To 3 

No » Perform the Diagnostic Procedure for P064S-AiC CLUTCH 
CONTROL CIRCUIT. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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3. (C3) AlC CLUTCH CONTROL OUTPUT CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C9 TIPM harness connector. 
Disconnect the AlC Compressor Clutch harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (C3) AlC Clutch Control Output circuit at the 
AlC Compressor Clutch harness connector. 

Is there any voltage present? 

Yes »Repair the short to battery voltage in the (C3) AlC Clutch 
Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. AlC CLUTCH GROUND CIRCUIT OPEN 

Turn the ignition off. 
Connect the C2 and C9 TIPM harness connectors. 
Using a 12-volt test light connected to 12-volts, probe the (Z153) AlC 
Clutch ground circuit at the AlC Compressor Clutch harness connector. 

Does the test light illuminate brightly? 

Yes »Go To 5 

No » Repair the excessive resistance in the (Z153) AlC Clutch 
ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. AlC COMPRESSOR CLUTCH 

Ignition on, engine not running. 
With a 12-volt test light connected to ground, probe the (C3) AlC Clutch 
Control Output circuit at the AlC Compressor Clutch harness connector. 
Using the scan tool under the TIPM Actuators, actuate the AlC Clutch. 

Does the test light illuminate brightly and flash on and off? 

Yes »Replace the AlC Compressor Clutch per Service Informa-
tion. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. TOTALLY INTEGRATED POWER MODULE (TIPM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the AlC Clutch, TIPM, 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced. pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the Ale 
Clutch, TIPM, and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE.) 
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P1274-AlC CLUTCH CONTROL CIRCUIT 2 OPEN (TIPM) 
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For a complete wiring diagram Refer to Section 8W. 

9·737 



9 .. 738 ENGINE .. ELECTRICAL DIAGNOSTICS - GAS ------------ DR 

• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. TIPM requesting AlC Clutch operation . 

• Set Condition: 
An open condition has been detected in the AlC Clutch Control Output circuit by the TIPM. One Trip Fault. 
Three good trips to turn off the MIL. 

Possible Causes 

(C3) AlC CLUTCH CONTROL OUTPUT CIRCUIT OPEN 

AlC CLUTCH 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 M ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Start the engine. 
Allow the engine to reach normal operating temperature. 
Turn the AlC on. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING). 

2. AlC CLUTCH CONTROL OPERATION FROM THE PCM 

Turn the ignition off. 
Disconnect the C2 TIPM harness connector. 
Ignition on, engine not running. 
With a 12-volt test light connected to B+. probe the (C13) AlC Clutch 
Control circuit in the C2 TIPM harness connector. 
Using the scan tool under the PCM Actuators, actuate the AlC Clutch. 

Does the test light illuminate brightly and flash on an off? 

Yes »Go To 3 

No »Perform the Diagnostic Procedure for P0645-AlC CLUTCH 
CONTROL CIRCUIT. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING). 
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3. (C3) AlC CLUTCH CONTROL OUTPUT CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the TIPM C9 harness connector. 
Disconnect the AlC Clutch harness connector. 
Measure the resistance of the (C3) AlC Clutch Control Output circuit 
between the TIPM C9 harness connector and the AlC Clutch harness 
connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the open in the (C3) AlC Clutch Control Output cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE· STANDARD PROCEDURE.) 

4. AlC CLUTCH 

Connect the C2 and C9 TIPM harness connectors. 
Ignition on, engine not running. 
With a 12-\lolt test light connected to ground. probe the (C3) AlC Clutch 
Control Output circuit at the AlC Clutch harness connector. 
Using the scan tool under the TIPM Actuators, actuate the AlC Clutch. 

Does the test light illuminate brightly and flash on and off? 

Yes »Replace the AlC Clutch in accordance with the Service 

No 

Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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5. TOTALLY INTEGRATED POWER MODULE (TIPM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the AlC Clutch, TIPM, 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the NC 
Clutch, TIPM, and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the Totally Integrated Power Module in accordance with the Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE.) 
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P1275-AlC CLUTCH CONTROL CIRCUIT 2 OVERCURRENT (TIPM) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. TIPM requesting AlC Clutch operation. 

• Set Condition: 
An overcurrent condition is detected in the AlC Clutch control output circuit. One Trip Fault. Three good trips 
to turn off the MIL. 

Possible Causes 

TERMINAL DAMAGE OR CORROSION 

AlC CLUTCH GROUND HIGH RESISTANCE 

(C3) AlC CLUTCH CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 

AlC COMPRESSOR CLUTCH 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

- Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Start the engine. 
Allow the engine to reach normal operating temperature. 
Turn the AlC on. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. VISUAL AND PHYSICAL CONNECTOR AND TERMINAL INSPECTION 

Turn the ignition off. 
Disconnect the TIPM C9 harness connector. 
Disconnect the AlC Clutch harness connector. 
Inspect the terminal and connector condition. Check for signs of corrosion build up or damage the would compro
mise the terminal to controller pin connector. 

NOTE: Make sure that all in-line connectors are inspected for corrosion and/or damage. 
Visually inspect the wiring harness. Look for any chafed, pierced, pinched or partially broken wires hidden in the 
wire insulation. 

Were any of the above conditions found? 

Yes »Repair or replace as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. (C3) AlC CLUTCH CONTROL OUTPUT CIRCUIT EXCESSIVE RESISTANCE 

With a jumper wire, connect one end to the (C3) AlC Clutch Control 
Output circuit in the AlC Clutch harness connector and the other to a 
clean chassis ground. 
Using a 12-volt test light connected to battery voltage, probe the (C3) 
AlC Clutch Control Output circuit in the TIPM C9 harness connector. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes »Go To 4 

No »Repair the excessive resistance in the (C3) AlC Clutch Con-
trol Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

4. AlC CLUTCH GROUND CIRCUIT 

Using a 12-volt test light connected to battery voltage, probe the (Z153) 
AlC Clutch Ground circuit in the AlC Clutch harness connector. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes »Go To 5 

No » Repair the excessive resistance in the (Z153) AlC Clutch 
Ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. Ale CLUTCH CONTROL OUTPUT FROM TIPM 

Reconnect the TIPM C9 harness connector. 
Ignition on, engine not running. 

Using the 12-volt test light connected to ground, probe the (C3) AlC 
Clutch Control Output circuit in the AlC Clutch harness connector. 
With a scan tool in the TIPM Actuators, actuate the AlC Clutch. 

Does the test light illuminate brightly? 

Yes »Replace the AlC Clutch. 

No 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Replace the TIPM in accordance with the Service Informa
tion. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE.) 
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P12n-STARTER CONTROL CIRCUIT 2 LOW (TIPM) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts and the ASD sense switch is on . 

• Set Condition: 
Actual Starter state is not equal to desired state. One Trip Fault. Three good trips to tum off the MIL 

Possible Causes " 

(T750) STARTER CONTROL OUTPUT CIRCUIT SHORTED TO GROUND. 

STARTER 

TOTALLY INTEGRATED POWER MODULE: (TIPM) 

Always perform-. the ·Pre-Diagnostic Troubleshooting proqedure -before proceeding.- (Refer to 9 • ENGINE -
DIAGNOSIS AND 1E~TING). -

Diagnostic !est 

1. ACTIVE DTC . 

Attempt to start the engine. 

Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTe Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 A ENGINE - DIAGNOSrS 
AND TESTING.) 

2. (T752) STARTER OVERRIDE CIRCUIT CHECK 

Turn the ignition off. 

Disconnect the C1 TIPM harness connector. 
Have someone turn the key to the crank position. 

With the key in the crank position. use a 12-volt test Ught connected to 
ground and probe the (T752) Starter Override circuit in the C1 TIPM 
harness connector. 

Does the test light illuminate brightly when the key is turned to 
the crank condition? 

Ves »Go To 3 

No »Repair the excessive resistance or short to ground in the 
(T752) Starter Override circuit between the PCM and TIPM. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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3. (T750) STARTER CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C9 TIPM harness connector. 
Disconnect the Starter Solenoid connector. 
Measure the resistance between ground and the (T750) Starter Control 
Output circuit in the Starter Solenoid harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (T750) Starter Control 
Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 

4. (T750) STARTER CONTROL OUTPUT CIRCUIT OPEN 

Measure the resistance of the (T750) Starter Control Output circuit from 
the C9 TIPM harness connector to the Starter Solenoid connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the excessive resistance in the (T750) Starter Con-
trol Output circuit 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 
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5. STARTER 

Connect the C2 and C9 TIPM harness connectors. 

NOTE: The Stater Solenoid harness connector must remain dis
connected at this time. 
Have an assistant turn the ignition key to the CRANK position. 
Using a 12-volt test light connected ground, probe the (T750) Stater 
Control Output circuit in the Starter Solenoid harness connector while 
the ignition key is in the CRANK position. 

Does the test light illuminate brightly? 

Yes »Replace the Starter. 

No 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Replace the Totally Integrated Power Module per Service 
Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE.) 

STARTER 
(3.7L A1TU-.7L AlTI5..7L.) 8192a6c1 
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P1278-STARTER CONTROL CIRCUIT 2 HIGH (TIPM) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts and the ASD sense switch is on. 

• Set Condition: 
Actual Starter state is not equal to desired state. One Trip Fault. Three good trips to turn off the MIL. 

Possible Causes 

(T750) STARTER CONTROL OUTPUT CIRCUIT SHORTED TO VOLTAGE 

STARTER 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Attempt to start the engine. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (1752) STARTER OVERRIDE CIRCUIT CHECK 

Turn the ignition off. 

Disconnect the C1 TIPM harness connector. 
Have an assistant turn the key to the CRANK position. 
With the key in the crank position, use a 12-volt test light connected to 
ground and probe the (T752) Starter Override circuit in the C1 TIPM 
harness connector. 

Does the test light illuminate brightly when the key is turned to 
the crank condition? 

Yes »Go To 3 

No »Repair the excessive resistance or short to ground in the 
(T752) Starter Override circuit between the PCM and TIPM. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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3. (T750) STARTER CONTROL OUTPUT CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the Starter Solenoid connector. 
Disconnect the C9 TIPM harness connector. 
Using a 12-volt test light connected to ground, probe (T750) Starter 
Control Output circuit in the Starter Solenoid harness connector. 

Does the test light illuminate brightly? 

Yes »Repair the short to voltage in the (T750) Starter Control 
Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. STARTER 

Turn the ignition off. 
Connect the C1 and C9 TIPM harness connectors. 

NOTE: The Stater Solenoid harness connector must remain dis
connected at this time. 
Have an assistant turn the ignition key to the CRANK position. 
Using a 12-volt test light connected ground, probe the (T750) Stater 
Control Output circuit in the Starter Solenoid harness connector while 
the ignition key is in the CRANK position. 

Does the test light illuminate brightly? 

Yes »Replace the Starter in accordance with the Service informa-

No 

tion 
Perlorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 5 

5. TOTALLY INTEGRATED POWER MODULE (TIPM) 

STARTER 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Starter, TIPM, and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Starter, TIPM, and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply_ 

Were there any problems found? 

Yes »Repair as necessary. 
Perlorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perlorm the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE.) 
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P1279-STARTER CONTROL CIRCLIIT 2 OPEN (TIPM) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts and the ASD sense switch is on . 

• Set Condition: 
Actual Starter state is not equal to desired state. One Trip Fault. Three good trips to turn off the MIL. 

Possible Causes 

(T752) STARTER OVERRIDE CIRCUIT OPEN 

(T7S0) STARTER CONTROL OUTPUT CIRCUIT OPEN 

STARTER 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Attempt to start the engine. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (T752) STARTER OVERRIDE CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C3 PCM harness connector. 
Disconnect the C1 TIPM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (T752) Starter Override circuit between 
the C1 TIPM harness connector and the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No »Repair the open in the (T752) Statter Override circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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STARTER CONTROL OUTPUT CIRCUIT OPEN 

Disconnect the C9 TIPM harness connector. 
Disconnect the Starter Solenoid connector. 
Measure the resistance of the (T750) Starter Control' Output circuit 
between the Starter Solenoid harness connector and the C9 TIPM har
ness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the open in the (1750) Starter Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TESt. '(Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

4. STARTER 

Connect the C3 PCM harness connector. 
Connect the C1 TIPM harness connector. 
Reconnect the C9 TIPM harness connector. 

NOTE: The Stater Solenoid harness connector must remain dis
connected at this time. 
Have an assistant turn the ignition key to the CRANK position. 
Using a 12-volt test light connected ground, probe the (T750) Stater 
Control Output circuit in the Starter Solenoid harness connector while 
the ignition key is in the CRANK position. 

Does the test light illuminate brightly? 

Yes »Replace the Starter Assembly per Service Information. 

No 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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5. TOTALLY INTEGRATED POWER MODULE (TIPM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Starter, TIPM, and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced. pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Starter, TIPM, and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the Totally Integrated Power Module in accordance with the Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE.) 
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P127A-STARTER CONTROL CIRCUIT 2 OVERCURRENT (TIPM) 
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For a complete wiring diagram Refer to Section 8W_ 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts . 

• Set Condition: 
The TIPM has detected on overcurrent condition in the Starter Control circuit. One Trip Fault. Three good trips 
to turn off the MIL. 

Possible Causes 

TERMINAL DAMAGE OR CORROSION 

(T7S0) STARTER CONTROL OUTPUT CIRCUIT EXCESSIVE RESISTANCE 

STARTER 

TOTALLY INTEGRATED POWER MODULE (TfPM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Attempt to start the engine. 
Ignition on, engine not running. 
With a scan tool, select View DTes. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. VISUAL AND PHYSICAL CONNECTOR AND TERMINAL INSPECTION 

Turn the ignition off. 
Disconnect the C9 TIPM harness connector. 
Disconnect the Starter Solenoid harness connector. 
Inspect the terminal and connector condition. Check for signs of corrosion build up or damage the would compro
mise the terminal to controller pin connector. 

NOTE: Make sure that all in-line connectors are inspected for corrosion and/or damage. 
Visually inspect the wiring harness. Look for any chafed, pierced, pinched or partially broken wires hidden in the 
wire insulation. 

Were any of the above conditions found? 

Yes »Repair or replace as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. EXCESSIVE RESISTANCE IN THE (T7S0) STARTER CONTROL OUTPUT CIRCUIT 

With a jumper wire, connect one end to the (T750) Starter Control Out
put circuit in the Starter Solenoid harness connector and the other to a 
clean chassis ground. 
Using a 12-volt test light connected to battery voltage, probe the (T750) 
Starter Control Output circuit in the C9 TIPM harness connector. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly. 

Yes »Go To 4 

No »Repair the short to ground in the (T750) Starter Control 
Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

4. STARTER 

Reconnect the C9 TIPM harness connector. 

NOTE: The Stater Solenoid harness connector must remain dis
connected at this time. 
Have an assistant turn the ignition key to the CRANK position. 
Using a 12-volt test light connected ground, probe the (T750) Stater 
Control Output circuit in the Starter Solenoid harness connector while 
the ignition key is in the Crank position. 

Does the test light illuminate brightly? 

Yes »Replace the Starter Assembly per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 ~ ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

5. TOTAllY INTEGRATED POWER MODULE (TIPM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Starter, TIPM, and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Starter, TIPM, and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE.) 
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P127C-FUEL PUMP CONTROL CIRCUIT 2 LOW (TIPM) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts . 

• Set Condition: 
A shorted low condition in the Fuel Pump Control circuit has been detected by the TIPM. One Trip Fault. Three 
good trips to turn off the MIL. 

Possible Causes 

(K31) FUEL PUMP CONTROL CIRCUIT SHORTED TO GROUND 

FUEL PUMP 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTe Active at this time? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING). 

2. FUEL PUMP CONTROL OPERATION FROM THE PCM 

Turn the ignition off. 
Disconnect the C1 TIPM harness connector. 
Ignition on, engine not running. 

With a 12-volt test light connected to 12-volts, probe the (K31) Fuel 
Pump Control circuit in the C1 TIPM harness connector. 
Using the scan tool under the PCM Actuators, actuate the Fuel Pump. 

Does the test light illuminate brightly and flash on an off? 

Ves »Go To 3 

No »Perform the Diagnostic Procedure for P0627-FUEL PUMP 
CONTROL CIRCUIT. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING). 
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3. (A109) FUEL PUMP CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 

Turn the ignition off 

Disconnect the C10 TIPM harness connector. 
Disconnect the Fuel Pump Module harness connector. 
Measure the resistance between ground and the (A 109) Fuel Pump 
Control Output circuit at the Fuel Pump Module harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (A 109) Fuel Pump Control 

No 

Output circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ~NGINE - STANDARD PROCEDURE). 

» Go To 4 

4. FUEL PUMP MODULE 

Connect the C1 and C10 TIPM harness connectors. 
Ignition on, engine not running. 
Using the scan tool under the TIPM Actuators, actuate the Fuel Pump. 
With a 12-volt test light connected to ground, probe the (A 109) Fuel 
Pump Control Output circuit at the Fuel Pump Module harness connec
tor. 

Does the test light illuminate brightly and flash on and off? 

Yes »Replace the Fuel Pump Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 5 

5. TOTALLY INTEGRATED POWER MODULE (TIPM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Pump Module, 
TIPM, and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the Fuel 
Pump Module, TIPM, and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE). 
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P127D-FUEL PUMP CONTROL CIRCUIT 2 HIGH (TIPM) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. 

• Set Cond ition: 
A shorted high condition in the Fuel Pump Control circuit has been detected in the TIPM. One Trip Fault. Three 
good trips to turn off the MIL. 

Possible Causes 

(A109) FUEL PUMP CONTROL CIRCUIT SHORTED TO VOLTAGE 

EXCESSIVE RESISTANCE IN THE FUEL PUMP GROUND CIRCUITS 

FUEL PUMP MODULE 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE· 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. FUEL PUMP CONTROL OPERATION FROM THE PCM 

Turn the ignition off. 
Disconnect the C1 TIPM harness connector. 
Ignition on, engine not running. 
With a 12-volt test light connected to 12-volts, probe the (K31) Fuel 
Pump Control circuit in the C1 TIPM harness connector. 
Using the scan tool under the PCM Actuators, actuate the Fuel Pump. 

Does the test light illuminate brightly and flash on an off? 

Yes »Go To 3 

No » Perform the Diagnostic Procedure for P0627-FUEL PUMP 
CONTROL CIRCUIT. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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3. (A109) FUEL PUMP CONTROL OUTPUT CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off 
Disconnect the C 10 TI PM harness connector. 
Disconnect the Fuel Pump Module harness connector. 
Ignition on, engine not running. 
Using a 12-volt test light connected to ground, probe the (A 109) Fuel 
Pump Control Output circuit at the Fuel Pump Module harness connec· 
tor. 

Does the test light illuminate brightly? 

Ves »Repair the short to voltage in the (A 109) Fuel Pump Control 

No 

Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 4 

4. FUEL PUMP GROUND CIRCUITS OPEN 

Turn the ignition off. 
Connect the C1 and C10 TIPM harness connectors. 
Using a 12-volt test light connected to 12-volts, probe the (Z927) and 
(Z210) Fuel Pump ground circuits at the Fuel Pump Module harness 
connector. 

Does the test light illuminate brightly? 

Ves »Go To 5 

No »Repair the excessive resistance in the Fuel Pump ground 
circuits. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. FUEL PUMP MODULE 

Ignition on, engine not running. 
Using the scan tool under the TI PM Actuators, actuate the Fuel Pump. 
With a 12-volt test light connected to ground, probe the (Al09) Fuel 
Pump Control Output circuit at the Fuel Pump Module harness connec
tor. 

Does the test light illuminate brightly and flash on and off? 

Ves »Replace the Fuel Pump Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. TOTALLY INTEGRATED POWER MODULE (TIPM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Pump Module, 
TIPM, and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the Fuel 
Pump Module, TIPM, and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P127E-FUEL PUMP CON-rROL CIRCUIT 2 OPEN (TIPM) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: _ 
With the ignition on. Battery voltage greater than 10.4 volts. TIPM requesting Fuel Pump operation. 

• Set Condition: 
An open condition has been detected in the Fuel Pump Control circuit by the TIPM. One Trip Fault. Three 
good trips to turn off the MIL. 

Possible Causes 

(A109) FUEL PUMP CONTROL OUTPUT CIRCUIT OPEN 

FUEL PUMP 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. FUEL PUMP CONTROL OPERATION FROM THE PCM 

Turn the ignition off. 
Disconnect the C1 TIPM harness connector. 
Ignition on, engine not running. 
With a 12-volt test light connected to 12-volts, probe the (K31) Fuel 
Pump Control circuit in the C1 TIPM harness connector. 
Using the scan tool under the PCM Actuators, actuate the Fuel Pump. 

Does the test light illuminate brightly and flash on an off? 

Yes »Go To 3 

No »Perform the Diagnostic Procedure for P0627-FUEL PUMP 
CONTROL CIRCUIT. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 14 
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3. (A109) FUEL PUMP CONTROL OUTPUT CIRCUIT OPEN 

Tum the ignition off 
Disconnect the C10 TIPM hamess connector. 
Disconnect the Fuel Pump Module hamess connector. 
Measure the resistance of the (A 109) Fuel Pump Control Output circuit 
between the C10 TIPM hamess connector and the Fuel Pump Module 
hamess connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No » ,Repair the open in the (A109) Fuel Pump Control Output 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

4. FUEL PUMP MODULE 

Connect the C1 and C10 TIPM hamess connectors. 
Ignition on, engine not running. 
Using the scan tool under the TIPM Actuators, actuate the Fuel Pump. 
With a 12-volt test light connected to ground, probe the (A 109) Fuel 
Pump Control Output circuit at the Fuel Pump Module hamess connec
tor. 

Does the test light illuminate brightly and flash on and off? 

Yes »Replace the Fuel Pump Module in accordance with the Ser-
vice Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
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5. TOTALLY INTEGRATED POWER MODULE (TIPM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Fuel Pump Module, 
TIPM, and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed- out or corrode(tterminals. Verify that-there is good pin to terminal contact in the Fuel 
Pump Module, TIPM, and Powertrain Control MQduie connectors., 

Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWI:RTRAIN VERIF:ICATION TEST. (Refer to 9 ~ ENGINE - STANDARD PROCEDURE.) 

No »Replace the Totany Integrated Power Module in accordance with the Service Information. 
Perform the BODY VERIFICATION TEST· VER 1. (Refer to 9 • ENGINE· STANDARD PROCEDURE.) 
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P0127F-FUEL PUMP CONTROL CIRCUIT 2 OVERCURRENT (TIPM) 

I IAn AO I 
--------------- J; --------I=~ 

r- - - - - - - - - - - - - - - - ELECTRONICS IIIITEIRATED 
FUEl B(+) FUEL I POWER 

16 

22 

I PUMP PUMP I I 
I I CONTROL CONTROL 

L _ OUTP~ _ _ _ _ _ _ _ _____ o~u~ I I 
1 ___ J _________________ ~ _____ J 

IODULE
TOULLY 

IIlTEIRATED 
POWER 011 

4 C1 18'( C1D 

K31 
20 
BR 

37 CJ r FUEl- , MODULE-

I PUMP I POWERTRAIII 
CONTROL OONTROL 

I OUTPUT I ___ ..J 

10 

17 38 

IODULE· 
PDWERTRAII 
COITROL CJ 

(IGC, 

A109 
16 

ORfRD 

1 + ctas 
A109 

14 
ORfRD 

4,l 

" 'I 
zm 12 

Z927 

N4 
18 OK 

MODULE
FUEL 
PUMP 

18 
oarllT 

I 
OK • saol 

j j Z9~7 

5' 10 1 ellS t------r----1 
N4 Z210 
20 20 

OaNJT OK 

54 t- _5~ CUt 

N4 Z210 
20 20 

08NJT OK 

7.-l C4 7 .-l oa 
r- FUEL-GROUND"'" OLUSTER 
I LEVEL I 
I SENSOR I 
I ~GNAl ___ I 

Z927 
14 

BKIOR 

..... 11.1 

14 

0000000 

0000000 

IODILE· 
TOTALLY 

INTEGRATED 
POWER Ct 

IOIULE· 
fUEL PUlP 

CLUITER 04 

For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. TIPM requesting Fuel Pump operation . 

• Set Condition: 
An overcurrent condition is detected in the fuel pump control output circuit. One Trip Fault. Three good trips to 
turn off the MIL. 

Possible Causes 

TERMINAL DAMAGE OR CORROSION 

FUEL PUMP MOTOR GROUND HIGH RESISTANCE 

(A109) FUEL PUMP CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 

FUEL PUMP MOTOR 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. VISUAL AND PHYSICAL CONNECTOR AND TERMINAL INSPECTION 

Turn the ignition off. 
Disconnect the C10 TIPM harness connector. 
Disconnect the Fuel Pump Module harness connector. 
Inspect the terminal and connector condition. Check for signs of corrosion build up or damage the would compro
mise the terminal to controller pin connector. 

NOTE: Make sure that all in-line connectors are inspected for corrosion and/or damage. 
Visually inspect the wiring harness. Look for any chafed, pierced, pinched or partially broken wires hidden in the 
wire insulation. 

Were any of the above conditions found? 

Yes »Repair or replace as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. (A109) FUEL PUMP CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 

With a jumper wire, connect one end to the (A 109) Fuel Pump Control 
Output circuit in the Fuel Pump Module harness connector and the 
other to a clean chassis ground. 
Using a 12-volt test light to battery voltage, probe the (A 109) Fuel Pump 
Control Output circuit in the C10 TIPM harness connector. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly. 

Yes »Go To 4 

No » Repair the excessive resistance in the (A 109) Fuel Pump 
Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

4. FUEL PUMP MOTOR GROUND CIRCUITS 

Using a 12-volt test light to battery voltage, probe the (Z927) and (Z210) 
Fuel Pump Motor Ground circuits in the Fuel Pump Motor harness con
nector. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 

Does the test light Illuminate brightly. 

Yes »Go To 5 

No »Repair the excessive resistance in the Fuel Pump Motor 
Ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

5. FUEL PUMP CONTROL OUTPUT FROM TIPM 

Reconnect the C10 TIPM harness connector. 
Ignition on, engine not running. 

With a scan tool in the TIPM Actuators, actuate the Fuel Pump. 
Using the 12-Volt test light connected to ground, probe the (A 109) Fuel 
Pump Control Output circuit in the Fuel Pump Module harness connec
tor. 

Does the test light illuminate brightly? 

Yes »Replace tHe Fuel Pump Module 

No 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Replace the TIPM in accordance with the Service Informa
tion. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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P01404-EGR POSITION SENSOR RATIONALITY CLOSED 
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Theory of Operation 
The EGR valve has a position sensor and the EGR position rationality is designed to make sure that the valve 
moves freely within its operating range. Closed valve position reference check verifies that the valve is within its 
allowable upper and lower limits. The EGR position rationality test looks for a sustained error relative to commanded 
valve position. 

• When Monitored: 
Engine running. 

• Set Condition: 
The EGR flow or valve movement is not what is expected. A rationality error has been detected for the EGR 
Open Position Performance. Two trip fault. 

Possible Causes 

EXCESSIVE RESISTANCE IN THE (F856) 5-VOLT SUPPLY CIRCUIT 

(K35) EGR SOLENOID CONTROL CIRCUIT OPEN 

(K34) EGR SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

(Z335) GROUND CIRCUIT OPEN 

EGR SOLENOID ASSEMBLY 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: Diagnose and repair any EGR signal circuit high or low DTCs before continuing with this procedure. 
Turn the ignition on. 
With the scan tool, select View DTCs. Record DTC and Freeze Frame information. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose fitting clothing. Failure to follow these instructions can 
result in personal or fatal injury. 

WARNING: The normal operating temperature of the EGR system is very high. Never work around or 
attempt to service any part of the EGR system until it has cooled. 

NOTE: Attempt to operate the vehicle under conditions similar to which the DTC was set. 

NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
With a scan tool, select View DTCs. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. EXCESSIVE RESISTANCE IN THE (F856) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Disconnect the EGR Solenoid harness connector. 
Disconnect the C1 and C2 PCM harness connectors. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (F856) 5-volt Supply circuit from the 
EGR Solenoid harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No » Repair the excessive resistance in the (F856) 5-volt Supply 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

3. (K35) EGR SOLENOID CONTROL CIRCUIT OPEN 

Measure the resistance of the (K35) EGR Solenoid Control circuit from 
the EGR Solenoid harness connector to the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the open in the (K35) EGR Solenoid Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 
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4. (K34) EGR SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K34) EGR Sensor 
Signal circuit in the EGR Solenoid harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Repair the short to ground in the (K34) EGR Sensor Signal 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

5. (Z335) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition off. 
Disconnect the EGR Valve Assembly harness connector. 
Using a 12 volt test light connected to the 12 volts, check the (Z335) 
Ground circuit in the EGR Valve Assembly harness connector. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes »Go To 6 

No »Repair the (Z335) Ground circuit for an open circuit of high 
resistance. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

11I4H .. 

4 

IUUlh 
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6. (K35) EGR CONTROL CIRCUIT HIGH RESISTANCE 

Turn the ignition off. 
Connect the EGR Valve Assembly connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
along with the #8815-1 to perform the diagnosis. 
Using a voltmeter, perform a voltage drop test by backprobing the (K35) 
EGR Control circuit at the EGR Valve Assembly harness connector and 
probing the appropriate terminal of the special tool #8815. Make sure 
the voltmeter leads are connected so that positive polarity is displayed 
on the voltmeter. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
With the scan tool, perform the EGR System Test. 
Select OPEN to open the EGR valve. 
Monitor the circuit voltage on the voltmeter. 

Is the voltage below 0.5 volts when the valve was opened dur
ing the system test? 

Yes »Go To 7 

No »Repair the (K35) EGR Control circuit for excessive resis-
tance. 
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Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. EGR SOLENOID ASSEMBLY 

Connect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
With the scan tool, actuate the EGR Valve Solenoid Duty Cycle. 
Select the Duty Cycle reading of 79.9% 
Using a 12 volt test light connected to ground, check the (K35) EGR Control circuit in the EGR Valve Assembly 
harness connector. 

NOTE: If the DTC is active, the actuation test may not be allowed by the PCM. If may be necessary to clear 
the OTCs before starting the actuation. 

NOTE: The voltage supplied to the solenoid circuit during the actuation may be less than battery voltage. 
The test light should be illuminated, but may not be as bright as a direct connection to the battery. 

NOTE: The test light should be illuminated and bright proportional to the maximum duty cycle allowed by 
the scan tool. For example, if the scan tool allows 1000/0 actuation, the brightness should be as bright as a 
direct connection to the battery. If the scan tool allows a maximum 250/0 actuation, the brightness should be 
250/0 as bright as a direct connection to the battery. 

Does the lest light illuminate accordingly during the actuation? 

Yes »Go To 8 

No »Verify that there is good pin to terminal contact in the Solenoid and the Powertrain Control Module con-
nectors. If OK, replace the EGR Solenoid Assembly per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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8. POWERTRAIN CONTROL MODULE (PCM) " 

Using the wiring diagram/schematic as a guida, Inspect the wiring and connectors between the EGR Solenoid 
Assembly and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Solenoid and the Powertrain Control Module connectors." 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P1411-CYLINDER 1 REACTIVATION CONTROL PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
When all criteria has been met, power is supplied to each MDS Solenoid when the engine is making a transition 
from 8 cylinder mode to 4 cylinder mode. By actuating the solenoid, oil pressure is raised to the pair of tifters that 
coincide with each particular solenoid. The oil pressure pushes in the locking pins that allows the lifter to collapse, 
decoupling the valves and camshaft. 

• When Monitored: 
Transition from 8 to 4 cylinder mode. 

• Set Condition: 
The MDS fails to active and take place for cylinder 1. One trip fault. 

Possible Causes 

(K451) MDS SOLENOID NO.1 CONTROL SHORT TO VOLTAGE 

OIL PASSAGES RESTRICTED 

LIFTER 

MDS SOLENOID NO.1 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any Misfire DTCs before continuing. 
Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or tan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: It may be necessary to test drive the vehicle in order for this DTC to set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. (K451) MDS SOLENOID NO.1 CONTROL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C3 PCM harness connector. 
Disconnect the C140 In-line harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Turn the ignition on. 
Measure the voltage on (K451) MDS Solenoid No.1 Control circuit in 
the appropriate terminal of special tool #8815. 

Is voltage present? 

Ves »Repair the short to voltage in the (K451) MDS Solenoid 
No.1 Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. MDS SOLENOID RESISTANCE 

Turn the ignition off. 
Reconnect the C140 In-line harness connector. 
Measure the resistance between Ground and the (K451) MDS Solenoid 
No.1 Control Circuit in the appropriate terminal of special tool #8815. 

NOTE: It is important to follow the below temp/resistance values to 
ensure an accurate reading. 

MDS SOLENOID RESISTANCE 
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20° C (680 F) 10.3 ohms 
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93° C (200° F) 13.4 ohms 

121 0 C (250° F) 14.4 ohms 

1490 C (300° F) 15.6 ohms 
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Is the resistance within an acceptable range? 

Yes »Go To 4 

No »Visually and Physically inspect the wiring harness between the C140 In-line connector and the MOS 
Solenoid connector. Repair as necessary. If OK, replace the MDS Solenoid in accordance with the Ser
vice Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

4. PCM CONTROL 

Turn the ignition off. 
Reconnect the C3 PCM harness connector. 
Disconnect the C140 In-line harness connector. 
Ignition on, engine not running. 
Using a 12-volt test light connected to the (Z903) Ground circuit, probe 
the (K451) MDS Solenoid NO.1 Control circuit in the C140 In-line har-
ness connector (PCM side). 
With a scan tool, actuate the MDS Solenoid. 

NOTE: The test light should be illuminated and bright proportional 
to the maximum duty cycle allowed by the scan tool. For example, 
if the scan tool allows 1000/0 actuation, the brightness should be as 
bright as a direct connection to the battery. If the scan tool allows 
a maximum 25% actuation, the brightness should be 25°4 as bright 
as a direct connection to the battery. 

Does the test light illuminate accordingly during the actuation? 

Yes »Go To 5 

CUO 
(5.7L~ 81958e39 

No »Replace and program the Powertrain Control Module in accordance with the Service Information.Per-
form the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

5. MDS SOLENOID 1 

Turn the ignition off. 
Remove the Intake Manifold per Service Information. 
Turn the ignition on. 
With the scan tool actuate the MDS Solenoid 1. 

Can you feel and hear the Solenoid Actuating? 

Yes »Go To 6 

No »Remove the Solenoid (1) and check for any debris that may 
be blocking the oil passages (3) to the Solenoid. If the pas
sages are clogged, clean the passages and replace the 
MDS Solenoid 1. If the passages are not clogged with 
debris, replace the MDS Solenoid 1. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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6. OIL PASSAGES RESTRICTED 

Turn the ignition off. 
Remove both Solenoids on Bank 1 of the engine block. 
Remove the Bank 1 Cylinder Head per Service Information. 
Remove the Lifters from the left engine bank. 
I nspect the oil passages to the Solenoids and from the Solenoids to the lifters. 

Are the passages blocked? 

Yes »Clean the oil passages as necessary. If the entire engine is restricted disassembly of the entire engine 
block may be necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace both sets of lifters if no other possible causes remain. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P1414-CYLINDER 4 REAC1-IVATION CONTROL PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
When all criteria has been met, power is supplied to each MDS Solenoid when the engine is making a transition 
from 8 cylinder mode to 4 cylinder mode. By actuating the solenoid, oil pressure is raised to the pair of lifters that 
coincide with each particular solenoid. The oil pressure pushes in the locking pins that allows the lifter to collapse, 
decoupling the valves and camshaft . 

• When Monitored: 
Transition from 8 to 4 cylinder mode . 

• Set Condition: 
The MDS fails to active and take place for cylinder 4. One trip fault. 

Possible Causes 

(K452) MDS SOLENOID NO.4 CONTROL SHORTED TO VOLTAGE 

OIL PASSAGES RESTRICTED 

LIFTER 

MDS SOLENOID NO.4 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any Misfire DTCs before continuing. 
Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: It may be necessary to test drive the vehicle in order for this DTC to set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. (K452) MDS SOLENOID NO.4 CONTROL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C3 PCM harness connector. 
Disconnect the C140 In-line harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Turn the ignition on. 
Measure the voltage on (K452) MDS Solenoid No.4 Control circuit in 
the appropriate terminal of special tool #8815. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K452) MDS Solenoid 
No.4 Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 3 

3. MDS SOLENOID RESISTANCE 

Turn the ignition off. 
Reconnect the C140 In-line harness connector. 
Measure the resistance between Ground and the (K452) MDS Solenoid 
No.4 Control Circuit in the appropriate terminal of special tooi #8815. 

NOTE: It is important to follow the below temp/resistance values to 
ensure an accurate reading. 

MDS SOLENOID RESISTANCE 

1 00000,000 I B 

000.0000 111 

18 a 00000 00 23 

24 oOOOOOODtJ~O, !O 
31 _ sa 

_-.r 28 _ .. '1 

TEMPERATURE VALUE :t _7° C (200 F) RESISTANCE (OHMS):t .25 ohms 

-18° C (0° F) 

00 C (320 F) 

20° C (680 F) 

380 C (1000 F) 

66° C (150° F) 

93° C (200° F) 

121 0 C (250° F) 

1490 C (300° F) 

Is the resistance within an acceptable range? 

Yes »Go To 4 

8.8 ohms 

9.5 ohms 

10.3 ohms 

11 ohms 

12.2 ohms 

13.4 ohms 

14.4 ohms 

15.6 ohms 

8180ace7 

8180aceb 

No »Visually and Physically inspect the wiring harness between the C140 In-line connector and the MDS 
Solenoid connector. Repair as necessary. If OK, replace the MDS Solenoid in accordance with the Ser-
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vice Information. 

4. PCM CONTROL 

Turn the ignition off. 
Reconnect the C3 PCM harness connector. 
Disconnect the C140 In-line harness connector. 
Ignition on, engine not running. 
Using a 12-volt test light connected to the (Z903) Ground circuit, probe 
the (K452) MDS Solenoid No.4 Control circuit in the C140 In-line har-
ness connector (PCM side). 
With a scan tool, actuate the MDS Solenoid. 

NOTE: The test light should be illuminated and bright proportional 
to the maximum duty cycle allowed by the scan tool. For example, 
if the scan tool allows 100°" actuation, the brightness should be as 
bright as a direct connection to the battery. If the scan tool allows 
a maximum 25% actuation, the brightness should be 250/0 as bright 
as a direct connection to the battery_ 

Does the test light illuminate accordingly during the actuation? 

Yes »Go To 5 

C140 

(S.7L) 81958(ge 

No »Replace and program the Powertrain Control Module in accordance with the Service Information.Per-
form the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

5. MDS SOLENOID 4 

Turn the ignition off. 
Remove the Intake Manifold per Service Information. 
Reconnect the Solenoid harness connector. 
Turn the ignition on. 
With the scan tool actuate the MDS Solenoid 4. 

Can you feel and hear the Solenoid Actuating? 

Ves »Go To 6 

No »Remove the Solenoid and check for any debris that may be 
blocking the oil passages to the Solenoid. If the passages 
are clogged, clean the passages and replace the MDS 
Solenoid 4. If the passages are not clogged with debris, 
replace the MDS Solenoid 4. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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6. OIL PASSAGES RESTRICTED 

Turn the ignition off. 
Remove both Solenoids on Bank 2 of the engine block. 
Remove the Bank 2 Cylinder Head per Service Information. 
Remove the Lifters from the right engine bank. 
Inspect the oil passages to the Solenoids and from the Solenoids to the litters. 

Are the passages blocked? 

Yes »Clean the oil passages as necessary. If the entire engine is restricted disassembly of the entire engine 
block may be necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace both sets of lifters if no other possible causes remain. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P1416-CYLINDER 6 REACTIVATION CONTROL PERFORMANCE 

r - - - - - - - - - - - - - - - - - - - - - - - - - - I IODULE· 
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Z903 
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I 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
When all criteria has been met, power is supplied to each MDS Solenoid when the engine is making a transition 
from 8 cylinder mode to 4 cylinder mode. By actuating the solenoid, oil pressure is raised to the pair of lifters that 
coincide with each particular solenoid. The oil pressure pushes in the locking pins that allows the lifter to collapse, 
decoupling the valves and camshaft . 

• When Monitored: 
Transition from 8 to 4 cylinder mode . 

• Set Condition: 
The MDS fails to active and take place for cylinder 6. One trip fault. 

Possible Causes 

(K453) MDS SOLENOID NO.6 CONTROL SHORT TO VOLTAGE 

OIL PASSAGES RESTRICTED 

LIFTER 

MDS SOLENOID NO.6 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: ~iagnose any Misfire OTCs before continuing. 
Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: It may be necessary to test drive the vehicle in order for this OTC to set. 
With a scan tool, select View DTCs. 

Is the OTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. (K453) MDS SOLENOID NO.6 CONTROL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C2 peM harness connector. 
Disconnect the C140 In-line harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Turn the ignition on. 
Measure the voltage on (K453) MDS Solenoid No.6 Control circuit in 
the appropriate terminal of special tool #8815. 

Is voltage present? 

Yes »Repair the short to voltage in the (K453) MDS Solenoid 
NO.6 Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. MDS SOLENOID RESISTANCE 

Turn the ignition off. 
Reconnect the C140 In-line harness connector. 
Measure the resistance between Ground and the (K4S3) MDS Solenoid 
NO.6 Control Circuit in the appropriate terminal of special tool #8815. 

NOTE: It is important to follow the below temp/resistance values to 
ensure an accurate reading. 

MDS SOLENOID RESISTANCE 

16 

\ 0000000(1 

& 001>001>0 ,a 
10 0':>100000 13 

2.t 
OOI)Q<liOo 

30 
oOOQOOOO 

~, )S 

IQII'IIIICM' 
_It'll 

TEMPERATURE VALUE :I: _7° C (200 F) RESISTANCE (OHMS) :t .25 ohms 

-180 C (0° F) 8.8 ohms 

0° C (320 F) 9.5 ohms 

20° C (680 F) 10.3 ohms 

38° C (100° F) 11 ohms 

66° C (150° F) 12.2 ohms 

93° C (200° F) 

121(l C (250° F) 

1490 C (300° F) 

13.4 ohms 

14.4 ohms 

15.6 ohms 

Is the resistance within an acceptable range? 

Yes »Go To 4 

8180ad09 

81 BOadOd 

No »Visually and Physically inspect the wiring harness between the C140 In-line connector and the MDS 
Solenoid connector. Repair as necessary. If OK, replace the MDS Solenoid in accordance with the Ser-
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vice Information. 

4. PCM CONTROL 

Turn the ignition off. 
Reconnect the C2 PCM harness connector. 
Disconnect the C140 In-line harness connector. 
Ignition on, engine not running. 
Using a 12-volt test light connected to the (Z903) Ground circuit, probe 
the (K453) MDS Solenoid NO.6 Control circuit in the C140 In-line har-
ness connector (PCM side). 
With a scan tool, actuate the MDS Solenoid. 

NOTE: The test light should be illuminated and bright proportional 
to the maximum duty cycle allowed by the scan tool. For example, 
if the scan tool allows 1000/0 actuation, the brightness should be as 
bright as a direct connection to the battery. If the scan tool allows 
a maximum 250/0 actuation, the brightness should be 250/0 as bright 
as a direct connection to the battery. 

Does the test light illuminate accordingly during the actuation? 

Yes »Go To 5 

C140 
(5.7L) 81958fbc 

No »Replace and program the Powertrain Control Module in accordance with the Service Information.Per-
form the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

5. MDS SOLENOID 6 

Turn the ignition off. 
Remove the Intake Manifold per Service Information. 
Reconnect the Solenoid connector. 
Turn the ignition on. 
With the scan tool actuate the MDS Solenoid 6. 

Can you feel and hear the Solenoid Actuating? 

Yes »Go To 6 

No »Remove the Solenoid and check for any debris that may be 
blocking the oil passages to the Solenoid. If the passages 
are clogged, clean the passages and replace the MDS 
Solenoid 6. If the passages are not clogged with debris, 
replace the MDS Solenoid 6. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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6. OIL PASSAGES RESTRICTED 

Turn the ignition off. 
Remove both Solenoids on Bank 2 of the engine block. 
Remove the Bank 2 Cylinder Head per Service Information. 
Remove the Lifters from the right engine bank. 
Inspect the oil passages to the Solenoids and from the Solenoids to the lifters. 

Are the passages blocked? 

Yes »Clean the oil passages as necessary. If the entire engine is restricted disassembly of the entire engine 
block may be necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace both sets of lifters if no other possible causes remain. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P1417-CYLINDER 7 REACTIVATION CONTROL PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
When all criteria has been met, power is supplied to each MDS Solenoid when the engine is making a transition 
from 8 cylinder mode to 4 cylinder mode. By actuating the solenoid, oil pressure is raised to the pair of lifters that 
coincide with each particular solenoid. The oil pressure pushes in the locking pins that allows the lifter to collapse, 
decoupling the valves and camshaft . 

• When Monitored: 
Transition from 8 to 4 cylinder mode . 

• Set Condition: 
The MDS fails to active and take place for cylinder 7. One trip fault. 

Possible Causes 

(K454) MDS SOLENOID NO.7 CONTROL SHORT TO VOLTAGE 

OIL PASSAGES RESTRICTED 

LIFTER 

MDS SOLENOID NO.7 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any Misfire DTCs before continuing. 
Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: It may be necessary to test drive the vehicle in order for this DTC to set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. (K454) MDS SOLENOID NO.7 CONTROL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C3 PCM harness connector. 
Disconnect the C140 In-line harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Turn the ignition on. 
Measure the voltage on (K454) MDS Solenoid NO.7 Control circuit in 
the appropriate terminal of special tool #8815. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K454) MDS Solenoid 
NO.7 Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. MDS SOLENOID RESISTANCE 

Turn the ignition off. 
Reconnect the C140 In-line harness connector. 
Measure the resistance between Ground and the (K454) MDS Solenoid 
No.7 Control Circuit in the appropriate terminal of special tool #8815. 

NOTE: It is important to follow the below temp/resistance values to 
ensure an accurate reading. 

MDS SOLENOID RESISTANCE 

5 

-J.-OOOG 000 

18 00000000 23 

24 30 
00000000 

J1 '-_--' Je 

_-.r 
IiOJIII'II 

te 00000000 2J 

--

TEMPERATURE VALUE :i: _7° C (200 F) RESISTANCE (OHMS) :t .25 ohms 

-180 C (0° F) 

0° C (320 F) 

20° C (680 F) 

38° C (1000 F) 

66° C (150° F) 

93° C (200° F) 

121 0 C (250° F) 

1490 C (300° F) 

Is the resistance within an acceptable range? 

Yes »Go To 4 

8.8 ohms 

9.5 ohms 

10.3 ohms 

11 ohms 

12.2 ohms 

13.4 ohms 

14.4 ohms 

15.6 ohms 

8180ad30 

8180ad34 

No »Visually and Physically inspect the wiring harness between the C140 In-line connector and the MDS 
Solenoid connector. Repair as necessary. If OK, replace the MDS Solenoid in accordance with the Ser· 
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vice Information. 

4. PCM CONTROL 

Turn the ignition off. 
Reconnect the C3 PCM harness connector. 
Disconnect the C140 In-line harness connector. 

Ignition on, engine not running. 
Using a 12-volt test light connected to the (Z903) Ground circuit, probe 
the (K454) MDS Solenoid NO.7 Control circuit in the C140 harness con-
nector. 
With a scan tool, actuate the MDS Solenoid. 

NOTE: The test light should be illuminated and bright proportional 
to the maximum duty cycle allowed by the scan tool. For example, 
if the scan tool allows 1000/0 actuation, the brightness should be as 
bright as a direct connection to the battery. If the scan tool allows 
a maximum 250/0 actuation, the brightness should be 250/0 as bright 
as a direct connection to the battery. 

Does the test light illuminate accordingly during the actuation? 

Yes »Go To 5 

4 6 

~ 
C140 

(5.1L) 8195904b 

No »Replace and program the Powertrain Control Module in accordance with the Service Information.Per-
form the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

5. MDS SOLENOID 7 

Turn the ignition off. 
Remove the Intake Manifold per Service Information. 
Reconnect the Solenoid harness connector. 
Turn the ignition on. 
With the scan tool actuate the MDS Solenoid 7. 

Can you feel and hear the Solenoid Actuating? 

Yes »Go To 6 

No »Remove the Solenoid and check for any debris that may be 
blocking the oil passages to the Solenoid. If the passages 
are clogged, clean the passages and replace the MDS 
Solenoid 7. If the passages are not clogged with debris, 
replace the MDS Solenoid 7. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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6. OIL PASSAGES RESTRICTED 

Turn the ignition off. 
Remove both Solenoids on Bank 1 of the engine block. 
Remove the Bank 1 Cylinder Head per Service Information. 
Remove the Lifters from the left engine bank. 
Inspect the oil passages to the Solenoids and from the Solenoids to the lifters. 

Are the passages blocked? 

Yes »Clean the oil passages as necessary. If the entire engine is restricted disassembly of the entire engine 
block may be necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace both sets of lifters if no other possible causes remain. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P1501-VEHICLE SPEED SENSOR 1/2 CORRELATION - DRIVE WHEELS 
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.---------------! SOtl I 
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For a complete wiring diagram Refer to Section 8W. 

Itt""te 
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• When Monitored: 
Ignition on and vehicle moving. Cruise is learned and customer is trying to use the Cruise. 

• Set Condition: 
The PCM recognizes rear wheel speed is greater than front wheel speed. One trip fault. 

ACTIVE BUS OR COMMUNICATION DTCS 

TIRE CIRCUMFERENCE 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 

NOTE: Check for any Bus Communication DTCs. If no Bus Communication DTCs are set, check for active 
OTCs stored in the Anti-Lock Brake Module. Any Bus Communication DTCs or VSS DTCs in the Anti-Lock 
Brake Module must be properly diagnosed before continuing. 
Start the engine. 
Allow the engine to idle. 

NOTE: It may be necessary to drive the vehicle for the fault to become Active. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. VISUAL INSPECTION 

NOTE: This code can set due to tire circumference differences and from the front or rear wheels being on 
a slippery surface while the opposite tires are not. 
This code may also set on a hard acceleration on loose gravel or during other off road driving conditions. 
Check tire pressure of all the tires. 
Check tire wear on all the tires. 
Ask the customer what the road and driving conditions were like when the fault set. 

Were any problems found? 

Yes »Repair as necessary. If the code set during a front OR rear wheel spin condition, no repair is necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE .. STANDARD PROCEDURE.) 

No »Go To 3 
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3. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Wheel Speed Sen
sors and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there" is good pin to terminal contact in the 
Wheel Speed Sensor and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perlorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P1502-VEHICLE SPEED SENSOR 1/2 CORRELATION - NON DRIVE WHEELS 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Ignition on and vehicle moving. Brake pedal must not be applied . 

• Set Condition: 
The PCM recognizes front axle speed is greater than rear axle speed. One trip fault. 

ACTIVE BUS OR COMMUNICATION DTCS 

TIRE CIRCUMFERENCE 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 

NOTE: Check for any Bus Communication DTCs. If no Bus Communication DTCs are set, check for active 
DTCs stored in the Anti-Lock Brake Module. Any Bus Communication DTCs or VSS DTCs in the Anti-Lock 
Brake Module must be properly diagnosed before continuing. 
Start the engine. 
Allow the engine to idle. 

NOTE: It may be necessary to drive the vehicle for the fault to become Active. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. VISUAL INSPECTION 

NOTE: This code can set due to tire circumference differences and from the front or rear wheels being on 
a slippery surface while the opposite tires are not. 
This code may also set on a hard acceleration on loose gravel or during other off road driving conditions. 
Check tire pressure of all the tires. 
Check tire wear on all the tires. 
Ask the customer what the road and driving conditions were like when the fault set. 

Were any problems found? 

Yes »Repair as necessary. If the code set during a front OR rear wheel spin condition, no repair is necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Wheel Speed Sen
sors and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Wheel Speed Sensor and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »RepJace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAtN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P1521-INCORRECT ENGINE OIL TYPE 
• When Monitored: 

Engine Running. 
• Set Condition: 

Using the oil pressure, oil temperature and other vital engine inputs the PCM can determine the engine oil 
viscosity. Incorrect viscosity will effect the operation of the MDS by delaying cylinder activation. 

INCORRECT ENGINE OIL TYPE 

ENGINE OIL CONTAMINATION 

ENGINE OIL 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1.. ACTIVE DTC 

NOTE: Review the customers oil change history. Make sure the customers is using the correct engine oil 
viscosity. If the incorrect oil is being used, change the oil, using the correct engine oil viscosity. 
Ignition on, engine off. 
With the scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Test Complete. 

2.. ENGINE OIL 

NOTE: If any engine oil pressure or oil temperature DTCs set along with P1521, repair them before continu
ing with the P1521 diagnostics. 
The following conditions must be checked. 

• OEM recommended oil viscosity is being used. 
• Customer is following the oil change schedule. 
• Check the engine oil for contamination. (i.e., fuel and/or engine coolant) 
• Internal engine condition that may effect oil pressure. 

Were any of the above conditions found? 

Yes »Repair as necessary. 
Perform the POWERTRAtN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Change the engine oil using the correct oil viscosity. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P1572 .. BRAKE PEDAL STUCK ON 
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• When Monitored: 
Ignition on. In plant mode only . 

• Set Condition: 
PCM recognizes the Brake Pedal could not electrically indicate the applied (On) position with both switch 
inputs. One trip fault. 

Possible Causes 

(B29) BRAKE SWITCH NO.1 SIGNAL CIRCUIT OPEN 

(V32) BRAKE SWITCH NO.2 SIGNAL CIRCUIT OPEN 

STOP LAMP SWITCH 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: Make sure the Stop Lamp Switch is adjusted properly before continuing. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. STOP LAMP SWITCH OPERATION 

Turn the ignition off. 
Disconnect the Stop Lamp Switch harness connector. 
Measure the resistance between the (Z429) Ground circuit terminal and the (B29) Brake Switch No.1 Signal terminal 
in the Stop Lamp Switch. 
Apply and release the brake pedal while monitoring the ohmmeter. 

Does the resistance change from below 5.0 ohms to open circuit when pressing and releasing the 
brake pedal switch? 

Yes »Go To 3 

No »Replace the Stop Lamp Switch. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

3. STOP LAMP SWITCH OPERATION 

Measure the resistance between the (V30) Fused Ignition Switch Output terminal and the (V32) Brake Switch No.2 
Signal circuit terminal in the Stop Lamp Switch. 
Apply and release the brake pedal while monitoring the ohmmeter. 

Does the resistance change from below 5.0 ohms to open circuit when pressing and releasing the Stop 
Lamp switch? 

Yes »Go To 4 

No »Verify that there is good pin to terminal contact in the Switch and Powertrain Control Module connectors. 
Replace the Stop Lamp Switch if no problems were found in the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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4. (829) BRAKE SWITCH NO.1 SIGNAL CIRCUIT OPEN 

Disconnect the C3 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (B29) Brake Switch No.1 Signal circuit 
from the Stop Lamp Switch harness connector to the appropriate termi
nal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the open in the (B29) Brake Switch No.1 Signal cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 ENGINE - STANDARD PROCEDURE.) 

5. (V32) BRAKE SWITCH NO.2 SIGNAL CIRCUIT OPEN 

Measure the resistance of the (V32) Brake Switch No.2 Signal circuit 
from the Stop Lamp Switch harness connector to the appropriate termi
nal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Ves »Go To 6 

No » Repair the open in the (V32) Brake Switch No.2 Signal cir
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE STANDARD PROCEDURE.) 
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6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Stop Lamp Switch 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Switch and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAtN VERIFICATION TEST. (Refer to 9 - ENGINE· STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE· STANDARD PROCEDURE.) 
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P1573-BRAKE PEDAL STUCK OFF 
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• When Monitored: 
Ignition on, In plant mode passed the Applied test. 

• Set Condition: 
PCM recognizes the Brake Pedal could not electronically indicate the released (Off) position with both 
switches. If P1572 sets, P1573 will also set One trip fault. 

Possible Causes 

(V32) BRAKE SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(B29) BRAKE SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO GROUND 

STOP LAMP SWITCH 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Make sure the Stop Lamp Switch is adjusted properly before continuing. 
Ignition ont engine not running. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. STOP LAMP SWITCH OPERATION 

Turn the ignition off. 
Disconnect the Stop Lamp Switch harness connectors. 
Measure the resistance between the (Z429) Ground circuit terminal and the (829) Brake Switch No.1 Signal terminal 
in the Stop Lamp Switch. 
Apply and release the brake pedal while monitoring the ohmmeter. 

Does the resistance change from below 5.0 ohms to an open circuit when pressing and releasing the 
brake switch? 

Yes »Go To 3 

No »Replace the Stop Lamp Switch. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

3. STOP LAMP SWITCH OPERATION 

Measure the resistance between the (V30) Fused Ignition Switch Output circuit terminal and the (V32) Brake Switch 
No.2 Signal terminal in the Stop Lamp Switch. 
Apply and release the brake pedal while monitoring the ohmmeter. 

Does the resistance change from below 5.0 ohms to an open circuit when pressing and releasing the 
Stop Lamp switch? 

Yes »Go To 4 

No »Verify that there is good pin to terminal contact in the Switch and Powertrain Control Module connectors. 
Replace the Stop Lamp Switch if no problems were found in the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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4. (V32) BRAKE SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Disconnect the C2 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (V32) Brake Switch No.2 Signal circuit in 
the Stop Lamp Switch harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (V32) Brake Switch No.2 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 ~ ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

5. (829) BRAKE SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Measure the resistance between ground and the (B29) Brake Switch 
No.1 Signal circuit in the Stop Lamp Switch harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (829) Brake Switch No.1 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. POWERTRAIN CONTROL MODULE (PCM) 

6 
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LAMP 

STOP 

81462fae 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Stop Lamp Switch 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Switch and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE ~ STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
Ignition on . 

• Set Condition: 
One of the SIC Switches is mechanically stuck in the On/Off, ResumelAccel, or Set position for too long. One 
trip fault. 

Possible Causes 

(V37) SIC SWITCH NO.1 SIGNAL CIRCUIT OPEN 

(V38) SIC SWITCH NO.2 SIGNAL CIRCUIT OPEN 

(V937) SIC SWITCH RETURN CIRCUIT OPEN 

(V37) SIC SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(V38) SIC SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(V37) SIC SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO GROUND 

(V38) SIC SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

(V37) SIC SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO THE (V937) SIC SWITCH RETURN CIRCUIT 

(V38) SIC SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO THE (V937) SIC SWITCH RETURN CIRCUIT 

SPEED CONTROL SWITCH 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: It may be necessary to test drive the vehicle and operate the speed control in order for this DTC to 
set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. SPEED CONTROL SWITCHES 

Turn the ignition off. 
Remove the Speed Control Switches from the steering wheel. 
Measure the resistance across each Speed Control Switch. 
Monitor the ohmmeter while pressing each function button on each switch. 
The following resistance specs are taken between terminals (V38) SIC Switch No.2 Signal and (V937) SIC Switch 
Return circuit of the Switch when holding the switch button in the following position. 
OnlOff - 8.87 kohms 
Set - 0.825 kohms 
Coast - 0.47 kohms 
Cancel - 3.92 kohms 
Resumel Accel - 1.87 kohms 

The following resistance specs are taken between terminals (V37) SIC Switch No.1 Signal and (V937) SIC Switch 
Return circuits of the Switch when holding the switch button in the following position 
On/Off - 0.47 kohms 
Set - 5.49 kohms 
Coast - 2.94 kohms 
Cancel - 1.24 kohms 
Resumel Accel - 15.4 kohms 

Does the function on the Speed Control Switches have the correct resistance value? 

Yes »Go To 3 

No »Replace the Speed Control Switch that had the incorrect resistance value. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

3. (V37) SIC SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C3 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage of the (V37) SIC Switch No.1 Signal circuit in the 
SIC Switch harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (V37) SIC Switch No.1 

No 

Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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4. (V3S) SIC SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (V38) SIC Switch No.2 Signal circuit in the 
SIC Switch harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (V38) SIC Switch No.2 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 • ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

5. (V37) SIC SWITCH NO.1 SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (V37) SIC Switch No.1 Signal circuit from 
both Speed Control harness connectors to the appropriate terminals of 
special tool #8815. 

Is the resistance below 5.0 ohms for both measurements? 

Yes »Go To 6 

No »Repair the open in the (V37) SIC Switch No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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6. (V3S) SIC SWITCH NO.2 SIGNAL CIRCUIT OPEN 

Measure the resistance of the (V38) SIC Switch No.2 Signal circuit from 
both Speed Control harness connectors to the appropriate terminals of 
special tool #8815. 

Is the resistance below 5.0 ohms for both measurements? 

Yes »Go To 7 

No » Repair the open in the (V38) SIC Switch No.2 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. (V937) SIC SWITCH RETURN OPEN 

NOTE: The measurement must be taken from both Speed Control 
Switch harness connectors. 
Measure the resistance of the (V937) SIC Switch Return circuit from the 
Speed Control harness connector to the appropriate terminal of special 
tool #8815. ' . 

Is the resistance below 5.0 ohms for both measurements? 

Yes »Go To 8 

No » Repair the open in the (V937) SIC Switch Return circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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8. (V37) SIC SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (V37) SIC Switch No.1 
Signal circuit in the Speed Control harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (V37) SIC Switch No.1 
Signal ci rcuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 9 

9. (V38) SIC SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (V3S) SIC Switch No.2 
Signal circuit in the Speed Control harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (V3S) SIC Switch No.2 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 10 
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1 o. (V37) SIC SWITCH NO.1 SIGNAL CIRCUIT SHORTED TO THE (V9l7) SIC SWITCH RETURN CIRCUIT 

Measure the resistance between the (V37) SIC Switch No.1 Signal cir-
cuit and the (V937) SIC Switch Return circuit in the Speed Control har
ness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (V937) SIC Switch Return cir-
cuit and the (V37) SIC Switch No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 11 

SWITCH
SPEED 

CONTROL

RIGHT 

SWITCH· 
SPEED 

CONTROL· 

LEFT 

8133&::b7 



9 • 818 ENGINE - ELECTRICAL DIAGNOSTICS - GAS ------------ DR 

11. (V38) SIC SWITCH NO.2 SIGNAL CIRCUIT SHORTED TO THE (V937) SIC SWITCH RETURN CIRCUIT 

Measure the resistance between the (V38) SIC Switch No.2 Signal cir-
cuit and the (V937) SIC Switch Return circuit in the Speed Control har
ness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (V937) SIC Switch Return cir-
cuit and the (V38) SIC Switch No.2 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 12 

12. SPEED CONTROL SWITCH VOLTAGE VALUES 
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CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller Special Tool #8815 and #8815 ... 1 
to perform diagnosis. . 
Install Miller Special Tool #8815-1 on the C3 PCM harness connector. 
Connect the SIC Switch harness connectors. 
Connect the Clockspring harness connectors. 
Turn the ignition on. 
With a scan tool, monitor the SIC Switch voltage readings. 
Using a voltmeter check the voltage on the (V37) SIC Switch No.1 Signal circuit and the (V38) SIC Switch No.2 
Signal circuit at the appropriate terminals of the special tool #8815. 
Monitor the voltmeter. 
With a scan tool, monitor the SIC Switch voltage readings. 

SWITCH POSITION SWITCH No.1 VOLTAGE VALUE SWITCH No.2 VOLTAGE VALUE 

NO SWITCHES PRESSED 4.31 to 4.78 volts 4.31 to 4.78 volts 

ONIOFF PRESSED 0.59 to 1 .13 volts 3.53 to 3.92 volts 

RESIACCEL PRESSED 3.88 to 4.17 volts 2.04 to 2.47 volts 

SET PRESSED 3.16 to 3.56 volts 1.17 to 1.56 volts 

COAST PRESSED 2.57 to 2.94 volts 0.77 to 1.09 volts 

CANCEL PRESSED 1.59 to 1.99 volts 2.84 to 3.25 volts 
Compare the voltage readings on the voltmeter to what the scan tool dIsplayed. 

Are the voltage readings out of the listed specification and do you less than a 0.2 of a volt difference 
between the voltmeter switch values and the scan tool switch value? 

Yes »Verify that there is good pin to terminal contact in the Switch and Powertrain Control Module connectors. 
Replace the Speed Control Switch if no problems are found in the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 13 
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13. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Speed Control 
Switch and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Switch and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply_ 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P1602-PCM NOT PROGRAMMED 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Ignition on and battery voltage greater than 10 volts . 

• Set Condition: 
The PCM has not been programmed. 

Possible Causes 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). -

Diagnostic Test 

1. PCM PROGRAMMED 

Ignition on, engine not running. 
With a scan tool, erase DTCs. 
With a scan tool program the PCM. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

Does the DTC reset? 

Yes »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »The PCM has been successfully programmed. Test is complete. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P1607-PCM INTERNAL SHUTDOWN TIMER SLOW RATIONALITY 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The PCM compares actual shutdown time to a calculated shutdown time value. The calculated shut down time 
value is based on the amount the ECT should drop after a completely warmed up engine is shut down for a min
imum of 8 hours. If the difference between actual shutdown time and the calculated shut down time is greater than 
a maximum value, a one trip failure will set. The shutdown time is measured again after 1 hour of ignition off time 
following the next engine warm up cycle. The PCM compares the shutdown time to a calculated value. If the dif
ference is greater than a maximum value, the MIL is illuminated and a DTC will set 

• When Monitored: 
With the engine running after a cycle when a complete engine warm up was achieved, the difference between 
engine coolant temperature and ambient air temperature less than or equal to 10° C (500 F), and battery volt
age greater than 10 volts . 

• Set Condition: 
This DTC sets if the engine coolant temp does not drop enough or drops too much during engine off time. This 
DTC may also set if the controller timer is inaccurate. Two Trip Fault. Three good trips to turn off the MIL. 

Possible Causes 

ENGINE COOLING CONDITIONS THAT MAY SET THIS DTC 

ENGINE COOLANT LEVEL 

PCM INTERNAL TIMER 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ENGINE COOLANT INSPECTION 

NOTE: This DTC will set if the engine cools quicker than is should compared to engine off times. If the 
customer washed a hot engine with the engine off, a One Trip Failure will set. If the vehicle is parked in a 
highly ventilated area or has a large fan blowing on it which might cause the engine to cool quicker than 
expected this DTC may set. 

WARNING: Do not remove or loosen the radiator cap with the system hot and under pressure. Serious 
burns from coolant can occur. 
Turn the ignition off. 
Allow the engine to cool enough to allow the pressure in the coolant system to drop enough to safely remove the 
radiator cap. 
Check the coolant level and condition. 

Is the engine coolant level filled to the proper level? 

Yes »Go To 2 

No »Add the appropriate type and amount of engine coolant. (Refer to 7 - COOLING - STANDARD PRO-
CEDURE.) 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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2. POWERTRAIN CONTROL MODULE (PCM) 

Turn the ignition on. 
With the scan tool under PCM/NGC Data Display, locate the Ignition Off Time value. 
While monitoring a stop watch, turn the Ignition off for 10 minutes, watch the stop watch for those 10 minutes, and 
then tum the Ignition on. 
With the scan tool under Data Functions, check the Ignition Off Time value again. 

Does the Ignition Time Off value on the scan tool match the actual time you had the Ignition off on the 
stop watch? 

Yes »The conditions that set the DTC are not active at this time. For further assistance refer to the INTER-
MITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P1618-SENSOR REFERENCE VOLTAGE 1 CIRCUIT ERRATIC 
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• When Monitored: 
Ignition on . 

• Set Condition: 
When the PCM recognizes the Primary 5-volt Supply circuit voltage is varying too much too quickly. One Trip 
Fault. ETC light is flashing. 

Possible Causes 

(F855) PRIMARY 5-VOLT SUPPLY SHORTED TO GROUND 

(F855) PRIMARY 5-VOLT SUPPLY SHORTED TO VOLTAGE 

(F855) PRIMARY 5-VOLT SUPPLY CIRCUIT OPEN 

5-VOLT SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: Improperly installed aftermarket accessories can cause this DTC to set. Check for any improperly 
installed aftermarket accessories before continuing with this test. 
Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan tool, select View DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Refer to the INTERMITIENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (F855) PRIMARY 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Disconnect all the Sensors that share the (F855) Primary 5-volt Supply 
circuit. 

Measure the resistance between ground and the (F855) Primary 5-volt 
Supply circuit in the CKP Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (F855) Primary 5-volt Sup-
ply circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. SENSOR SHORTED TO GROUND 

Connect the C2 PCM harness connector and all the previously discon
nected Sensors except for the CKP Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (F855) Primary 5-volt Supply circuit at the 
Throttle Body harness connector. 

CAUTION: You must Turn the Ignition Off when disconnecting any 
of the Sensor harness connectors and Turn the Ignition On to 
check the voltage readings. 
While monitoring the voltage, disconnect each Sensor harness connec
tor that shares the (F855) Primary 5-volt Supply circuit, one at a time. 

Does the voltage increase above 4.5 volts when disconnecting 
any of the Sensor harness connectors? 

Ves »Replace the Sensor that causes the (F855) Primary 5-volt 
Supply circuit voltage to increase when disconnected. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. 5-VOLT SENSOR 

Turn the ignition off. 
Connect all the previously disconnected Sensors except for the CKP 
Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (F855) Primary 5-volt Supply circuit at the 
CKP Sensor harness connector. 

Is the voltage between 4.8 and 5.2 volts? 

Yes »Replace the Crank Position Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
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5. (F855) PRIMARY 5-VOLT SUPPLY SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Disconnect all the Sensors that share the (F855) Primary 5-volt Supply 
circuit. 
Ignition on, engine not running. 
Measure the voltage on the (F855) Primary 5-volt Supply circuit in the 
CKP Sensor harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (F855) Primary 5-volt Sup-
ply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. (F855) PRIMARY 5-VOLT SUPPLY CIRCUIT OPEN 

Turn the ignition off. 
Reconnect all the sensors that were disconnected in the previous step 
except for the CKP Sensor harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance in the (F855) Primary 5-volt Supply circuit from 
the Sensor harness connector to the appropriate terminal of special tool 
#8815. 
It may be necessary to perform this test from every sensor that uses 
the (F855) Primary 5-volt Supply circuit. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (F855) Primary 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide. inspect the wiring and connectors between the Related Sensors and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Related Sensor and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P1628-SENSOR REFERENCE VOLTAGE 2 CIRCUIT ERRATIC 
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• When Monitored: 
Ignition on . 

• Set Condition: 
When the PCM recognizes the Auxiliary 5-volt Supply circuit voltage is varying too much too quickly. One Trip 
Fault. ETC light is flashing. 

Possible Causes 

(F856) AUXILIARY 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(F856) AUXILIARY 5-VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(F856) AUXILIARY 5-VOLT SUPPLY CIRCUIT OPEN 

5-VOLT SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre ... Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Improperly installed aftermarket accessories can cause this DTC to set. Check for any improperly 
installed aftermarket accessories before continuing with this test. 
Start the engine and allow it to idle for at least 60 seconds. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (F856) AUXILIARY 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C1 PCM harness connector. 
Disconnect all the Sensors that share the (F856) Auxiliary 5-volt Supply 
circuit. 
Measure the resistance between ground and the (F856) Auxiliary 5-volt 
Supply circuit at the CMP Sensor harness connector. 

Is the resistance below 100 ohms? 

Ves »Repair the short to ground in the (F856) Auxiliary 5-volt 
Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. SENSOR SHORTED TO GROUND 

Connect the C1 PCM harness connector and all the previously discon
nected Sensors except for the CMP Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (F856) Auxiliary 5-volt Supply circuit in the 
CMP Sensor harness connector. 

CAUTION: You must Turn the Ignition OFF when disconnecting any 
of the Sensor harness connectors and Turn the Ignition On to 
check the voltage readings. 
While monitoring the voltage. disconnect each Sensor harness connec
tor that shares the (F856) Auxiliary 5-volt Supply circuit, one at a time. 

Does the voltage increase above 4.5 volts when disconnecting 
any of the Sensor harness connectors? 

Yes »Replace the Sensor that causes the (F856) Auxiliary 5-volt 
Supply circuit voltage to increase when disconnected. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. 5-VOLT SENSOR 

Turn the ignition off. 
Connect aU the previously disconnected Sensors except for the CMP 
Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (F856) Auxiliary 5-volt Supply circuit in the 
CMP Sensor harness connector. 

Is the voltage below 4.5 volts? 

Yes »Go To 5 

No »Replace the Cam Position Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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5. (F856) AUXILIARY 5-VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C1 PCM harness connector. 
Disconnect all the Sensors that share the (F856) Auxiliary 5-volt Supply 
circuit. 
Ignition on, engine not running. 
Measure the voltage on the (F856) Auxiliary 5-volt Supply circuit at the 
CMP Sensor harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (F856) Auxiliary 5-volt 
Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. (F856) AUXILIARY 5-VOLT SUPPLY CIRCUIT OPEN 

Turn the ignition off. 
Reconnect all the sensors that were disconnected in the previous step 
except the CMP Sensor harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness conn~ctors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance in the (F856) Auxiliary 5-volt Supply circuit from 
the Sensor harness connector to the appropriate terminal of special tool 
#8815. 
It may be necessary to perform this test from every sensor that uses 
the (F856) Auxiliary 5-volt Supply circuit. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (F856) Auxiliary 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Related Sensors and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Related Sensor and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P1696-EEPROM MEMORY WRITE DENIED/INVALID 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Continuously with the ignition on . 

• Set Condition: 
An attempt to program/write to the internal EEPROM failed, Also checks at power down. One Trip Fault. Three 
good trips to turn off the MIL. 

Possible Causes 

POWERTRAIN CONTROL MODULE (PCM) SOFTWARE UPDATE 

EXCESSIVE RESISTANCE IN THE PCM POWER OR GROUND CIRCUITS 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the < Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. DTC IS ACTIVE 

NOTE: Diagnose and repair any other DTCs set in the PCM before proceeding with this test. 
Turn the ignition on. 
With the scan tool, Clear DTCs. 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the tan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal Injury or death. < 

NOTE: It may be necessary to test drive the vehicle in order for this DTC.to set. 
With the scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go to 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. PCM ODOMETER MILEAGE NOT PROGRAMMED 

Turn the ignition on. 
With the scan tool, attempt to perform the Program PCM Odometer function. 
With the scan tool, Clear DTCs. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

Is the status Active for this DTC? 

Yes »Go to 3 

No »The SRI mileage has been successfully programmed into the PCM. Test is complete. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE ~ STANDARD PROCEDURE). 
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3. CHECKING THE PCM POWER AND GROUND CIRCUITS 

Perform the diagnostic procedure for *CHECKING THE PCM POWER AND GROUND CIRCUITS. 
Using the wiring diagram/schematic as a guide, inspect the Powertrain Control Module (PCM) wiring and connec
tors. 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9· ENGINE - STANDARD PROCEDURE). 

No »Go to 4 

4. POWERTRAIN CONTROL MODULE (PCM) 

Turn the ignition on. 
With the scan toor, attempt to perform the Program PCM Odometer function. 
With the scan tool, Clear DTCs. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

No »The SRI mileage has been successfully programmed into the PCM. Test is complete. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 
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P1697-EMR (SRI) MILEAGE NOT STORED 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Continuously with the ignition on . 

• Set Condition: 
The PCM Odometer mileage has not been programmed into the PCM. 

Possible Causes 

PCM ODOMETER MILEAGE NOT PROGRAMMED 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. PCM ODOMETER MILEAGE NOT PROGRAMMED 

Turn the ignition on. 
With the scan tool, attempt to perform the Program PCM Odometer function. 
With the scan tool, clear DTCs. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Replace and program the Powertrain Control Module in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

No »The SRI mileage has been successfully programmed into the PCM. Test is complete. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 
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P1897-LEVEL 1 RPM BUS UNLOCK 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
Engine running . 

• Set Condition: 
When the PCM recognizes an internal failure to communicate with the TIPM or the CMP and CKP Sensor 
count periods are too short. One trip fault. ETC light is flashing. 

Possible Causes 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE· 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. POWERTRAIN CONTROL MODULE (PCM) 

NOTE: Diagnose any CMP or CKP Sensor faults before continuing. Check for intermittent loose CMP or CKP 
connections. 

The Powertrain Control Module is reporting internal errors, view repair to continue. 

Repair 
Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P2072-ELECTRONIC THROTILE CONTROL SYSTEM - ICE BLOCKAGE 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The PCM recognizes the Throttle plate is stuck during extremely cold Ambient Temperature operation. The 
throttle plate goes through a de-icing procedure. If the throttle blade still doesn't move this fault sets. The MIL 
will not illuminate. ETC light will illuminate. The vehicle will be in Limp home condition, limiting rpm and vehicle 
speed. 

I THROTTLE PLATE FROZEN 

Possible Causes 

Diagnostic Test 

1. THROTTLE BODY INSPECTION 

Ignition on, engine not running. 
With a scan tool, read DTCs and record the related Freeze Frame data. 

NOTE: This DTC sets in extreme cold Ambient Temperatures with the throttle plate stuck by the time the 
vehicle gets to the dealership the condition may be corrected. 

NOTE: P2110 will set with P2072. P2118 may also set and the customer will experience a Limp-in condition. 
If either of these two faults are set, it indicates that the ice blockage software has run and no repair is 
necessary. 

NOTE: Diagnose any other OTCs that may also be set before continuing. 
Turn the ignition off. 
Remove the Air Cleaner Assembly from the Throttle Body. 
Check for any signs of a foreign material (ice or dirt) on the Throttle Plate or in the bore causing the Throttle Plate 
to stick. 

Is the throttle blade still stuck because it is frozen? 

Yes »Allow the Throttle Body to thaw naturally in a room temperature climate. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Test Complete. 
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• When Mon itored: 
With the engine running in closed loop mode, the ambient/battery temperature above -6.70 C (200 F) and alti
tude below 2590.8 m (8500 ft) . 

• Set Condition: 
The conditions that cause this diagnostic to fail is when the upstream 02 sensor becomes biased from an 
exhaust leak, 02 sensor contamination, or some other extreme operating condition. The downstream 02 sen
sor is considered to be protected from extreme environments by the catalyst. The PCM monitors the down
stream 02 sensor feedback control, called downstream fuel trim, to detect any shift in the upstream 02 sensor 
target voltage from nominal target voltage. The value of the downstream fuel trim is compared with the lean 
thresholds. Every time the value exceeds the calibrated threshold, a fail timer is incremented and mass flow 
through the exhaust is accumulated. If the fail timer and accumulated mass flow exceed the fail thresholds, the 
test fails and the diagnostic stops running for that trip. If the test fails on consecutive trips, a DTC is set. 

EXHAUST LEAK 

FUEL DELIVERY SYSTEM 

02 SENSOR, WIRING, OR CONNECTORS 

ENGINE MECHANICAL SYSTEM 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: Check the vehicle repair history. If the 1/2 02 has been replaced make sure that the 02 sensor was 
properly installed and meets OEM specification. 

NOTE: Check for contaminants that may have damaged the 02 Sensor: contaminated fuel, unapproved sil
icone, oil and coolant. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITIENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. CHECKING THE EXHAUST SYSTEM FOR LEAKS 

NOTE: A thorough exhaust leak test must be completed before removing an 02 Sensor or any other part 
from the exhaust system. Do not remove any parts before an exhaust leak check has been completed. 

NOTE: An exhaust leak may cause downstream fuel adaptives to rail out, resulting in a false 02 Sensor 
failure 
Turn the ignition off. 
Raise the vehicle in accordance with the Service Information. 

WARNING: The normal operating temperature of the exhaust system is very high. Never work around or 
attempt to service any part of the exhaust system until it has cooled. Special care should be taken when 
working near the catalytic converter. The temperature of the converter rises to a high level after a short 
period of engine operating time 
Connect Exhaust Cone #8404-EC or #8404-EC to Air Pressure Regulator (with hose) #W-18-MIL-1146AS. 
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CAUTION: The air pressure must not exceed 27.6 kPa (4 psi), otherwise engine damage can occur. 
Attach shop air to the air pressure regulator. 
Adjust the Air Pressure Regulator to 27.6 kPa (4 psi) 
Insert the exhaust cone into the vehicle tail pipe. 

9 - 839 

If the vehicle is equipped with dual exhaust. Use the #8404-ECT with equipped attached plug, plug one side of the 
dual exhaust pipe. Pressurize the other as described above. 
Apply Mopar® Air Leak Detector PN# 05191804AA (or an equivalent leak finder liquid) to the following areas: 
- All welded joints from the exhaust manifold to 152.4 mm (6 inches) behind the downstream 02 sensor 
- 02 sensor seal pOints 
- 02 sensor boss welds 
- Flange/joint connection(s) 
- Exhaust manifold to cylinder head connection(s) 
- EGR solenoid gasket base and tube seal points (if equipped) 
Watch for the liquid/soapy water to bubble. 
Use the following definitions to help determine if system or component repair/replacement is necessary: 
Type 1 Leak is defined as a leak where very small foam like bubbles 1 mm (0.04 of an inch) or less appear. 
Any Type 1 or greater leaks found in welded joints, 02 sensor seal points or 02 sensor boss welds must be 
repaired or the component must be replaced. 
Type 2 Leak is defined as a leak where larger bubbles pea size, 8 mm (0.3 of an inch) or greater appear. 
Any Type 2 or greater leaks found in flange or joint connections, exhaust manifold to cylinder head connections, or 
EGR gasket and tube seal points must be repaired or the components must be replaced 

Leak Location 
Repair required if results at 27.6 kPa (4 psi) reveal 

bubble size: 

Welded joints Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor seat points Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor boss welds Type 1, 1 mm (0.04 of an inch) or greater 

Flange I joint connections Type 2, B mm (0.3 of an inch) or greater 

Exhaust Manifold to cylinder head connections Type 2, B mm (0.3 of an inch) or greater 

EGR gasket and tube seal points Type 2,8 mm (0.3 of an inch) or greater 
... 

If a leak IS found that matches the above definition, repair or replace the component as necessary. 
Once the repair is complete, repeat the procedure to verify that all leaks have been repaired. 

Were any exhaust leaks found? 

Yes »Repair or replace the leaking exhaust parts as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. CHECKING THE FUEL DELIVERY SYSTEM 

Perform the diagnostic procedure for *CHECKING THE FUEL DELIVERY SYSTEM. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 
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4. CHECKING THE OXYGEN SENSOR OPERATION 

Perform the diagnostic procedure for *CHECKING THE OXYGEN SENSOR OPERATION. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE M STANDARD PROCEDURE.) 

No »Go To 5 

5 . ENGINE MECHANICAL 

Check for any of the following conditions/mechanical problems. 
AIR INDUCTION SYSTEM - must be free from leaks 
ENGINE VACUUM - must be at least 13 inches in neutral 
ENGINE VALVE TIMtNG - must be within specifications 
ENGINE COMPRESSION - must be within specifications 
ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks 
ENGINE PCV SYSTEM - must flow freely 
TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER - no internal vacuum leaks 
FUEL - must be free of contamination 
FUEL INJECTOR - plugged or restricted injector; control wire not connected to correct injector 

Are there any engine mechanical problems? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors relative to the components tested 
in this procedure. 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for bro~en, bent, pushed out or corroded terminals. 
Monitor the scan tool data relative to the components tested in this procedure and wiggle test the wiring and con
nectors. 
Look for the data to change or for a DIC to set during the wiggle test. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAtN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the PCM in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
With the engine running in closed loop mode, the ambient/battery temperature above -6.7° C (20° F) and alti
tude below 2590.8 m (8500 ft). 

• Set Condition: 
The conditions that cause this diagnostic to fail is when the upstream 02 sensor becomes biased from an 
exhaust leak, 02 sensor contamination, or some other extreme operating condition. The downstream 02 sen
sor is considered to be protected from extreme environments by the catalyst. The PCM monitors the down
stream 02 sensor feedback control, called downstream fuel trim, to detect any shift in the upstream 02 sensor 
target voltage from nominal target voltage. The value of the downstream fuel trim is compared with the rich 
thresholds. Every time the value exceeds the calibrated threshold, a fail timer is incremented and mass flow 
through the exhaust is accumulated. If the fail timer and accumulated mass flow exceed the fail thresholds, the 
test fails and the diagnostic stops running for that trip. If the test fails on consecutive trips, a DTC is set. 

EXHAUST LEAK 

FUEL DELIVERY SYSTEM 

02 SENSOR, WIRING, OR CONNECTORS 

ENGINE MECHANICAL SYSTEM 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: Check the vehicle repair history. If the 1/2 02 has been replaced make sure that the 02 sensor was 
properly installed and meets OEM specification. 

NOTE: Check tor contaminants that may have damaged the 02 Sensor: contaminated fuel, unapproved sil
icone, oil and coolant. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. CHECKING THE EXHAUST SYSTEM FOR LEAKS 

NOTE: A thorough exhaust leak test must be completed before removing an 02 Sensor or any other part 
from the exhaust system. Do not remove any parts before an exhaust leak check has been completed. 

NOTE: An exhaust leak may cause downstream fuel adaptives to rail out, resulting in a false 02 Sensor 
failure 
Turn the ignition off. 
Raise the vehicle in accordance with the Service Information. 

WARNING: The normal operating temperature of the exhaust system is very high. Never work around or 
attempt to service any part of the exhaust system until it has cooled. Special care should be taken when 
working near the catalytic converter. The temperature of the converter rises to a high level after a short 
period of engine operating time 
Connect Exhaust Cone #8404-EC or #8404-EC to Air Pressure Regulator (with hose) #W-18-MIL-1146AS. 
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CAUTION: The air pressure must not exceed 27.6 kPa (4 psi), otherwise engine damage can occur. 
Attach shop air to the air pressure regulator. 
Adjust the Air Pressure Regulator to 27.6 kPa (4 psi) 
Insert the exhaust cone into the vehicle tait pipe. 
'f the vehicle is equipped with dual exhaust. Use the #8404-ECT with equipped attached plug. plug one side of the 
dual exhaust pipe. Pressurize the other as described above. 
Apply Mopar® Air Leak Detector PN# 05191804AA (or an equivalent leak finder liquid) to the following areas: 
- All welded jOints from the exhaust manifold to 152.4 mm (6 inches) behind the downstream 02 sensor 
- 02 sensor seal points 
- 02 sensor boss welds 
- Flange/joint connection(s} 
- Exhaust manifold to cylinder head connection(s) 
- EGR solenoid gasket base and tube seal points (if equipped) 
Watch for the liquid/soapy water to bubble. 
Use the following definitions to help determine if system or component repair/replacement is necessary: 
Type 1 Leak is defined as a leak where very small foam like bubbles 1 mm (0.04 of an inch) or less appear. 
Any Type 1 or greater leaks found in welded joints. 02 sensor seal points or 02 sensor boss welds must be 
repaired or the component must be replaced. 
Type 2 Leak is defined as a leak where larger bubbles pea size, 8 mm (0.3 of an inch) or greater appear. 
Any Type 2 or greater leaks found in flange or joint connections, exhaust manifold to cylinder head connections, or 
EGR gasket and tube seal points must be repaired or the components must be replaced 

Leak Location 
Repair required if results at 27.6 kPa (4 psi) reveal 

bubble size: 

Welded joints Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor seal points Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor boss welds Type 1, 1 mm (0.04 of an inch) or greater 

Flange I joint connections Type 2, 8 mm (0.3 of an inch) or greater 

Exhaust Manifold to cylinder head connections Type 2,8 mm (0.3 of an inch) or greater 

EGR gasket and tube seal points Type 2. 8 mm (0.3 of an inch) or greater . .. 
If a leak IS found that matches the above definition, repair or replace the component as necessary . 
Once the repair is complete, repeat the procedure to verify that all leaks have been repaired. 

Were any exhaust leaks found? 

Yes »Repair or replace the leaking exhaust parts as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. CHECKING THE FUEL DELIVERY SYSTEM 

Perform the diagnostic procedure for "'CHECKING THE FUEL DELIVERY SYSTEM. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 
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4. CHECKING THE OXYGEN SENSOR OPERATION 

Perform the diagnostic procedure for *CHECKING THE OXYGEN SENSOR OPERATION. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

5. ENGINE MECHANICAL 

Check for any of the following conditions/mechanical problems. 
AI R INDUCTION SYSTEM - must be free from leaks 
ENGINE VACUUM - must be at least 13 inches in neutral 
ENGINE VALVE TIMING - must be within specifications 
ENGINE COMPRESSION - must be within specifications 
ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks 
ENGINE PCV SYSTEM - must flow freely 
TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER - no internal vacuum leaks 
FUEL - must be free of contamination 
FUEL INJECTOR - plugged or restricted injector; control wire not connected to correct injector 

Are there any engine mechanical problems? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors relative to the components tested 
in this procedure. 
Look for any ,chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to the components tested in this procedure and wiggle test the wiring and con
nectors. 

Look for the data to change or for a DTC to set during the wiggle test. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the PCM in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE STANDARD PROCEDURE.) 
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• When Monitored: 
With the engine running in closed loop mode, the ambienVbattery temperature above -6.7° C (200 F) and alti· 
tude below 2590.8 m (8500 ft). Fuel level greater than 15% . 

• Set Condition: 
The conditions that cause this diagnostic to fall is when the upstream 02 sensor becomes biased from an 
exhaust leak, 02 sensor contamination, or some other extreme operating condition. The downstream 02 sen
sor is considered to be protected from extreme environments by the catalyst. The PCM monitors the down
stream 02 sensor feedback control. called downstream fuel trim, to detect any shift in the upstream 02 sensor 
target voltage from nominal target voltage. The value of the downstream fuel trim is compared with the lean 
thresholds. Every time the value exceeds the calibrated threshold, a fail timer is incremented and mass flow 
through the exhaust is accumulated. If the fail timer and accumulated mass flow exceed the fail thresholds, the 
test fails and the diagnostic stops running for that trip. If the test fails on consecutive trips, a DTC is set. 

EXHAUST LEAK 

FUEL DELIVERY SYSTEM 

02 SENSOR, WIRING, OR CONNECTORS 

ENGINE MECHANICAL SYSTEM 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Check the vehicle repair history. If the 212 02 has been replaced make sure that the 02 sensor was 
properly installed and meets OEM specification. 

NOTE: Check for contaminants that may have damaged the 02 Sensor: contaminated fuel, unapproved sil~ 
icone, oil and coolant. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool. select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. CHECKING THE EXHAUST SYSTEM FOR LEAKS 

NOTE: A thorough exhaust leak test must be completed before removing an 02 Sensor or any other part 
from the exhaust system. Do not remove any parts before an exhaust leak check has been completed. 

NOTE: An exhaust leak may cause downstream fuel adaptives to rail out, resulting in a false 02 Sensor 
failure 
Turn the ignition off. 
Raise the vehicle in accordance with the Service Information. 

WARNING: The normal operating temperature of the exhaust system is very high. Never work around or 
attempt to service any part of the exhaust system until it has cooled. Special care should be taken when 
working near the catalytic converter. The temperature of the converter rises to a high level after a short 
period of engine operating time 
Connect Exhaust Cone #8404-EC or #8404-EC to Air Pressure Regulator (with hose) #W·18-MIL-1146AS. 
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CAUTION: The air pressure must not exceed 27.6 kPa (4 psi), otherwise engine damage can occur. 
Attach shop air to the air pressure regulator. 
Adjust the Air Pressure Regulator to 27.6 kPa (4 psi) 
Insert the exhaust cone into the vehicle taU pipe. 

If the vehicle is equipped with dual exhaust. Use the #8404-ECT with equipped attached plug. plug one side of the 
dual exhaust pipe. Pressurize the other as described above. 

Apply Mopar® Air Leak Detector PN# 05191804AA (or an equivalent leak finder Uquid) to the following areas: 
- AU wefded jOints from the exhaust manifold to 152.4 mm (6 inches) behind the downstream 02 sensor 
- 02 sensor seal points 

- 02 sensor boss welds 
- Flange/joint connection(s) 

- Exhaust manifold to cylinder head connection(s) 

- EGR solenoid gasket base and tube seal points (if equipped) 
Watch for the liquid/soapy water to bubble. 

Use the following definitions to help determine if system or component repair/replacement is necessary: 
Type 1 Leak is defined as a leak where very small foam like bubbles 1 mm (0.04 of an inch) or less appear. 
Any Type 1 or greater leaks found in welded joints, 02 sensor seal points or 02 sensor boss welds must be 
repaired or the component must be replaced. 

Type 2 Leak is defined as a leak where larger bubbles pea size, 8 mm (0.3 of an inch) or greater appear. 
Any Type 2 or greater leaks found in flange or joint connections, exhaust manifold to cylinder head connections. or 
EGR gasket and tube seal pOints must be repaired or the components must be replaced 

Leak Location 
Repair required if results at 27.6 kPa (4 psi) reveal 

bubble size: 

Welded joints Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor seal points Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor boss welds Type 1, 1 mm (0.04 of an inch) or greater 

Flange / joint connections Type 2, 8 mm (0.3 of an inch) or greater 

Exhaust Manifold to cylinder head connections Type 2,8 mm (0.3 of an inch) or greater 

EGR gasket and tube seal points Type 2,8 mm (0.3 of an inch) or greater . .. 
If a leak IS found that matches the above definition, repair or replace the component as necessary . 
Once the repair is complete, repeat the procedure to verify that all leaks have been repaired. 

Were any exhaust leaks found? 

Yes »Repair or replace the leaking exhaust parts as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. CHECKING THE FUEL DELIVERY SYSTEM 

Perform the diagnostic procedure for ·CHECKING THE FUEL DELIVERY SYSTEM. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 
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4. CHECKING THE OXYGEN SENSOR OPERATION 

Perform the diagnostic procedure for *CHECKING THE OXYGEN SENSOR OPERATION. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

5. ENGINE MECHANICAL 

Check for any of the following conditions/mechanical problems. 
AIR INDUCTION SYSTEM - must be free from leaks 
ENGINE VACUUM M must be at least 13 inches in neutral 
ENGINE VALVE TIMING - must be within specifications 
ENGINE COMPRESSION - must be within specifications 
ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks 

ENGINE PCV SYSTEM - must flow freely 
TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER - no internal vacuum leaks 
FUEL - must be free of contamination 
FUEL INJECTOR - plugged or restricted injector; control wire not connected to correct injector 

Are there any, engine mechanical problems? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ,ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. POWERTRAIN CONTROL MOOULE (PCM) 

Using the wiring diagram/schematic as a guide; inspect the wiring and connectors relative to the components tested 
in this procedure. 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for brokent bent, pushed out or corroded terminals. 
Monitor the scan tool data relative to the components tested in this procedure and wiggle test the wiring and con
nectors. 

Look for the data to change or for a DTC to set during the wiggle test. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Ves »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the PCM in pccordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
With the engine running in closed loop mode, the ambient/battery temperature above -6.7° C (200 F) and alti
tude below 2590.8 m (8500 ft). 

• Set Condition: 
The conditions that cause this diagnostic to fail is when the upstream 02 sensor becomes biased from an 
exhaust leak, 02 sensor contamination, or some other extreme operating condition. The downstream 02 sen
sor is considered to be protected from extreme environments by the catalyst. The PCM monitors the down
stream 02 sensor feedback control, called downstream fuel trim, to detect any shift in the upstream 02 sensor 
target voltage from nominal target voltage. The value of the downstream fuel trim is compared with the lean 
thresholds. Every time the value exceeds the calibrated threshold, a fail timer is incremented and mass flow 
through the exhaust is accumulated. If the fail timer and accumulated mass flow exceed the fail thresholds, the 
test fails and the diagnostic stops running for that trip. If the test fails on consecutive trips, a DTC is set. 

EXHAUST LEAK 

FUEL DELIVERY SYSTEM 

02 SENSOR, WIRING, OR CONNECTORS 

ENGINE MECHANICAL SYSTEM 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Check the vehicle repair history. If the 212 02 has been replaced make sure that the 02 sensor was 
properly installed and meets OEM specification. 

NOTE: Check for contaminants that may have damaged the 02 Sensor: contaminated fuel, unapproved sil
icone, oil and coolant. 
Start the engine. 

Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. CHECKING THE EXHAUST SYSTEM FOR LEAKS 

NOTE: A thorough exhaust leak test must be completed before removing an 02 Sensor or any other part 
from the exhaust system. Do not remove any parts before an exhaust leak check has been completed. 

NOTE: An exhaust leak may cause downstream fuel adaptives to rail out, resulting in a false 02 Sensor 
failure 
Turn the ignition off. 

Raise the vehicle in accordance with the Service Information. 

WARNING: The norma1 operating temperature of the exhaust system is very high. Never work around or 
attempt to service any part of the exhaust system until it has cooled. Special care should be taken when 
working near the catalytic converter. The temperature of the converter rises to a high level after a short 
period of engine operating time 
Connect Exhaust Cone #8404-EC or #8404-EC to Air Pressure Regulator (with hose) #W-18-MIL-1146AS. 
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CAUTION: The air pressure must not exceed 27.6 kPa (4 psi), otherwise engine damage can occur. 
Attach shop air to the air pressure regulator. 
Adjust the Air Pressure Regulator to 27.6 kPa (4 psi) 

Insert the exhaust cone into the vehicle tail pipe. 

If the vehicle is equipped with dual exhaust. Use the #8404-ECT with equipped attached plug) plug one side of the 
dual exhaust pipe. Pressurize the other as described above. 

Apply Mopar® Air Leak Detector PN# 05191804AA (or an equivalent leak finder liquid) to the following areas: 
- All welded joints from the exhaust manifold to 152.4 mm (6 inches) behind the downstream 02 sensor 
- 02 sensor seal points 
- 02 sensor boss welds 
- Flange/joint connection(s} 

- Exhaust manifold to cylinder head connection(s} 
- EGR solenoid gasket base and tube seal points (if equipped) 
Watch for the liquid/soapy water to bubble. 

Use the following definitions to help determine if system or component repair/replacement is necessary: 
Type 1 Leak is defined as a leak where very small foam like bubbles 1 mm (0.04 of an inch) or less appear. 
Any Type 1 or greater leaks found in welded joints, 02 sensor seal points or 02 sensor boss welds must be 
repaired or the component must be replaced. 

Type 2 Leak is defined as a leak where larger bubbles pea size, 8 mm (0.3 of an inch) or greater appear. 
Any Type 2 or greater leaks found in flange or joint connections, exhaust manifold to cylinder head connections, or 
EGR gasket and tube seal paints must be repaired or the components must be replaced 

Leak Location Repair required if results at 27.6 kPa (4 psi) reveal 
bubble size: 

Welded joints Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor seal points Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor boss welds Type 1. 1 mm (0.04 .of an inch) or greater 

Flange I joint connections Type 2,8 mm (0.3 of an inch) or greater 

Exhaust Manifold to cylinder head connections Type 2.8 mm (0.3 of an inch) or greater 

EGR gasket and tube seal points Type 2,8 mm (0.3 of an inch) or greater 
. " If a leak IS found that matches the above definition, repair or replace the component as necessary. 

Once the repair is complete. repeat the procedure to verify that all leaks have been repaired. 

Were any exhaust leaks found? 

Yes »Repair or replace the leaking exhaust parts as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. CHECKING THE FUEL DELIVERY SYSTEM 

Perform the diagnostic procedure for *CHECKtNG THE FUEL DELIVERY SYSTEM. 

Were any problems found? 

Ves »Repair as necessary in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 
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4. CHECKING THE OXYGEN SENSOR OPERATION 

Perform the diagnostic procedure for "'CHECKING THE OXYGEN SENSOR OPERATION. 

Were any problems found? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

5. ENGINE MECHANICAL 

Check for any of the following conditions/mechanical problems. 
AIR INDUCTION SYSTEM - must be free from leaks 
ENGINE VACUUM - must be at least 13 inches in neutral 
ENGINE VALVE TIMING - must be within specifications 
ENGINE COMPRESSION - must be within specifications 
ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks 
ENGINE PCV SYSTEM - must flow freely 
TORQUE CONVERTER STALL SPEED - must be within specifications 
POWER BRAKE BOOSTER - no internal vacuum leaks 
FUEL - must be free of contamination 

FUEL INJECTOR - plugged or restricted injector; control wire not connected to correct injector 

Are there any engine mechanical problems? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6 . POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors relative to the components tested 
in this procedure. 

Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 

Monitor the scan tool data relative to the components tested in this procedure and wiggle test the wiring and con
nectors. 

Look for the data to change or for a DTC to set during the wiggle test. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 • ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the PCM in accordance with the Service Information. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P2100-ELECTRONIC THROTTLE CONTROL MOTOR CIRCUIT 
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• When Monitored: 
With the ignition on and the ETC Motor is not in Limp Home mode . 

• Set Condition: 
When the PCM detects an internal error or a short between the ETC Motor .. and ETC Motor + circuits in the 
ETC Motor Driver. One trip fault. ETC light is flashing. 

Possible Causes 

THROTTLE PLATE / BORE INSPECTION 

(K447) ETC POSITIVE CIRCUIT SHORTED TO VOLTAGE 

(K448) ETC NEGATIVE CIRCUIT SHORTED TO VOLTAGE 

(K447) ETC POSITIVE CIRCUIT SHORTED TO THE (K448) ETC NEGATIVE CIRCUIT 

(K447) ETC POSITIVE CIRCUIT OPEN 

(K447) ETC POSITIVE CIRCUIT SHORTED TO GROUND 

(K448) ETC NEGATIVE CIRCUIT OPEN 

(K448) ETC NEGATIVE CIRCUIT SHORTED TO GROUND 

LOW BATTERY VOLTAGE 

ETC MOTORITHROTTLE BODY 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 

NOTE: If the P2100 is intermittent, it is possible that the controller is overheating in extreme hot tempera
tures, and this is considered a normal protection operation. No repair is necessary. 

NOTE: Low battery voltage can also cause excessive current draw, in very hot and very cold ambient tem
peratures. Make sure the battery can pass a load test before continuing. 
With a scan tool, select View DTCs. 

Record the Freeze Frame data and look closely at the temperatures at which this DTC set. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 .. ENGINE .. DIAGNOSIS 
AND TESTING.) 

2. THROTTLE PLATE INSPECTION 

Turn the ignition off. 

Remove the Air Cleaner Assembly from the Throttle Body. 

Check for any signs of a foreign material (ice or dirt) on the Throttle Plate or in the bore causing the Throttle Plate 
to stick. 

Were any signs of foreign material or scoring of the throttle plate or bore found? 

Ves »Remove the debris if possible or replace the Throttle Body Assembly. Disconnect the Battery when 
replacing the Throttle Body Assembly. After installation is complete, use a scan tool and select the ETC 
RELEARN function. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 .. ENGINE .. STANDARD PROCEDURE.) 

No »Go To 3 
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3. (K447) ETC POSITIVE CIRCUIT SHORTED TO VOLTAGE 

Disconnect the Throttle Body harness connector. 
Disconnect the C2 PCM harness connector. 

[:J Ignition on, engine not running. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 

6 to perform the diagnostics. 

. .. J::-Measure the voltage on the (K447) ETC Positive circuit at the appropri-
ate terminal of special tool #8815. 

9 0000000 Is there any voltage present? 
16 00000000 

Yes » Repair the short to voltage on the (K447) ETC Positive cir- 24 
0000000 

00000000 

cuit. 31 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
PCMPINOUT 

9 - ENGINE - STANDARD PROCEDURE.) BOX8815 

No » Go To 4 

4. (K448) ETC NEGATIVE CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage on the (K448) ETC Negative circuit at the appro-
priate terminal of special tool #8815. 

[:J Is there any voltage present? 

Yes » Repair the short to voltage in the (K448) ETC Negative cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 38 
9 - ENGINE - STANDARD PROCEDURE.) 

No » Go To 5 
0000000 

9 ooooooc 
16 0000000 

24 
ooooooc 

0000000 
31 

PCMPINQUT 

BOX 881S 

5. (K447) ETC POSITIVE CIRCUIT SHORTED TO THE (K448) ETC NEGATIVE CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (K447) ETC Positive circuit and 
the (K448) ETC Negative circuit at the appropriate terminals of special 
tool #8815. 

Is the resistance below 100 ohms? 

Yes »Repair the short to between the (K447) ETC Positive circuit 
and the (K448) ETC Negative circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. (K447) ETC POSITIVE CIRCUIT OPEN 

Measure the resistance of the (K447) ETC Positive circuit from the 
Throttle Body harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K447) ETC Positive circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. (K447) ETC POSITIVE CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K447) ETC Positive 
circuit between the appropriate terminals of special tool #8815. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K447) ETC Positive cir-
cuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 
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8. (K448) ETC NEGATIVE CIRCUIT OPEN 

Measure the resistance of the (K448) ETC Negative circuit from the 
Throttle Body harness connector to the appropriate terminal of special 
tool #8815. 

's the resistance below 5.0 ohms? 

Yes »Go To 9 

No » Repair the open in the (K448) ETC Negative circuit. , 
Peliorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

9. (K448) ETC NEGATIVE CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K448) ETC Negative 
circuit using the appropriate terminal of special tool #8815. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K448) ETC Negative cir-
cuit. 
Peliorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 10 
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1 O. ETC MOTOR 

NOTE: Take the following measurement using special tool #8815 to 
avoid possible damage to the Throttle Body harness connector. 
Connect the Throttle Body harness connector. 
Measure the resistance of the ETC Motor between the (K447) ETC 
Positive circuit and the (K448) ETC Negative circuit at the appropriate 
terminals of special tool #8815. 

Is the resistance between 2.5 and 25 ohms at closed throttle? 

Yes »Go To 11 

No »Verify that there is good pin to terminal contact at the Throt-
tle Body and the Powertrain Control Module connectors. 
Replace the Throttle Body Assembly if no problems were 
found in the connectors. Disconnect the Battery when 
replacing the Throttle Body Assembly. After installation is 
complete, use a scan tool and select the ETC RELEARN 
function. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

11. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Throttle Body and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 



DR ENGINE - ELECTRICAL DIAGNOSTICS - GAS 9 - 859 

P2101-ELECTRONIC THROTTLE CONTROL MOTOR PERFORMANCE 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
With the vehicle running, ETC Motor not in Limp Home mode, and the TPS adaptation is complete . 

• Set Condition: 
The PCM recognizes too large of an error between the actual position of the Throttle prate and the Set Point 
position. One trip fault and the code will set within 5 seconds. Three good trips to turn off the MIL ETC light is 
flashing. 

THROTTLE BODY ASSEMBLY 

LOW BATTERY VOLTAGE 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Before continuing visually inspect the throttle blade and bore for any obstructions. Icing of the throt
tle body may have caused this code to set. 
NOTE: Low battery voltage can also cause excessive current draw, in very hot and very cold ambient tem
perature. Make sure the battery can pass a Load test before continuing. 

NOTE: Diagnose any 5-Volt Supply, Battery, and TP Sensor DTCs before continuing. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. THROTTLE POSITION WITHIN 2° DEGREES OF DESIRED THROTTLE POSITION 

Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, monitor the Actual Throttle Position and Desired Throttle Position. 
Compare the Actual Throttle Position and the Set Point Throttle Position. 

Is the Actual Throttle Position within 2° degrees of the Desired Throttle Position? 

Yes »Go To 3 

No »Verify that there is good pin to terminal contact in the Throttle Body and the Powertrain Control Module 
connectors. If OK, replace the Throttle Body Assembly. Disconnect the Battery when replacing the Throt
tle Body Assembly. After installation is complete, use a scan tool and select the ETC RELEARN func
tion. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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3. ETC OPERATION 

Ignition on, engine not running. 

With a scan tool, perform the ETC Throttle Follower Test. 

NOTE: It may be necessary to use a mirror to see the throttle blade. 
Observe the throttle blade. 

NOTE: Make sure the motion of the throttle blade is smooth and that it opens and closes. 

Did the ETC motor operate properly? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

No »Verify that there is good pin to terminal contact at the Throttle Body and the Powertrain Control Module 
connectors. Replace the Throttle Body Assembly if no problems were found in the connectors. Discon
nect the Battery when replacing the Throttle Body Assembly. After installation is complete, use a scan 
tool and select the ETC RELEARN function. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P2107-ELECTRONIC -rHROrrLE CONTROL MODULE PROCESSOR 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on. 

• Set Condition: 
Internal PCM failure. Module will attempt to reset, so you will be able to hear the throttle relearning. If the 
condition is continuous, the vehicle may not be driveable. One trip fault. ETC light is flashing. 

Possible Causes 

POWERTRAIN CONTROL MODULE NEEDS TO BE REPROGRAMMED 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) . 

Diagnostic Test 

1. REPROGRAM THE POWERTRAIN CONTROL MODULE 

Check for any related TSBs. 
Verify the PCM is at the latest calibration (flash level). 

NOTE: An intermittent loss of power to the PCM without performing an ETC Relearn procedure may cause 
this DTC to set. 
Flash the Powertrain Control Module per Service Information if any updates are available. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
Operate the accelerator pedal. (do not exceed 3500 rpm) 
Test drive the vehicle for 10 miles on a flat road surface. 

Does this DTC reset? 

Yes »Replace and reprogram the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Test Complete. 
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P210S-ELECTRONIC THROTTLE CONTROL MODULE PERFORMANCE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on . 

• Set Condition: 
Internal PCM failure. Customer may experience an extended cranking condition with limited driving and a 
rough idle. One trip fault and the code will set within 5 seconds. ETC light is flashing. 

Possible Causes 

POWERTRAIN CONTROL MODULE NEEDS TO BE REPROGRAMMED 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. REPROGRAM THE POWERTRAIN CONTROL MODULE 

Check for any related TSBs. 
Verify the PCM is at, the latest calibration (flash level). 

NOTE: Inspect the Intake Manifold components for vacuum leaks, repair as necessary 

NOTE: An intermittent loss of power to the PCM without performing an ETC Relearn procedure may cause 
this DTC to set. 

NOTE: Diagnose any other DTCs that may have set with the P210a. 
Flash the Powertrain Control Module per Service Information if any updates are available. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
Operate the accelerator pedal. (do not exceed 3500 rpm) 
Test drive the vehicle for 10 miles on a flat road surface. 

Does this DTC reset by itself? 

Yes »Replace and reprogram the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Test Complete. 
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P2110-ELECTRONIC THROTTLE CONTROL - FORCED LIMITED RPM 
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• When Monitored: " -, .' 
Ignition on and ETC motor is working . 

• Set Condition: 
When the PCM requests to limit engine speed if PWM -1S too high for 20.5 seconds and before P2118 sets. 
One trip fault and the code will set within 5 seconds. ETC light is illuminated. 

THROTTLE PLATE STUCK 

(K447) ETC POSITIVE CIRCUIT OPEN 

(K448) ETC NEGATIVE CIRCUIT OPEN 

Possible Causes ' 

(K447) ETC POSITIVE CIRCUIT SHORTED TO GROUND 

(K448) ETC NEGATIVE CIRCUIT SHORTED TO GROUND 

ETC MOTOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool select View DTCs.: 
In the Freeze Frame data, look at the temperature at which the fault occurred. If it occurred in extreme cold tem
peratures, Icing of the throttle body may have caused this code to set. 

NOTE: Diagnose any TP Sensor faults, 5-Volt Supply faults, and Battery Voltage High or Low OTCs before 
continuing. 

NOTE: If P2072 is also set, this indicates. that the cold weather ice blockage routine has run. No repair 
action is required. . - . ' 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITIENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. (K447) ETC POSITIVE CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Throttle Body harness connector. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K447) ETC Positive circuit from -the 
Throttle Body harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No »Repair the open in the (K447) ETC Positive circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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3. (K448) ETC NEGATIVE CIRCUIT OPEN 

Measure the resistance of the (K448) ETC Negative circuit from the 
Throttle Body harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No » Repair the open in the (K448) ETC Negative circuit. 

Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

4. (K447) ETC POSITIVE CIRCUIT SHORTED TO GROUND 

Measure the resistance between a known good ground and the (K447) 
ETC Positive circuit at the appropriate terminal of special tool #8815. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K447) ETC Positive cir-
cuit. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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5. (K448) ETC NEGATIVE CIRCUIT SHORTED TO GROUND 

Measure the resistance between a known good ground and the (K448) 
ETC Negative circuit at the appropriate terminal of special tool #8815. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K448) ETC Negative cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. ETC MOTOR 

NOTE: Take the following measurement using special tool #8815 to 
avoid possible damage to the Throttle Body harness connector. 
Measure the resistance of the ETC Motor between the (K447) ETC 
Positive circuit and the (K448) ETC Negative circuit at the appropriate 
terminals of special tool #8815. 

Is the resistance between 2.5 and 25 ohms at closed throttle? 

Yes »Go To 7 

No »Verify that there is good pin to terminal contact at the Throt-
tle Body and the Powertrain Control Module connectors. 
Replace the Throttle Body Assembly if no problems were 
found in the connectors. Disconnect the Battery when 
replacing the Throttle Body Assembly. After installation is 
complete, use a scan tool and select the ETC RELEARN 
function. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. THROTTLE PLATE STUCK 

Turn the ignition off. 
Remove the Air Cleaner Assembly from the Throttle Body. 

[QJ 

Check for any signs of a foreign material (ice or dirt) causing the Throttle to stick. 
Using a scan tool, perform the ETC Throttle Follower Test. 
You may need an assistant to watch the Throttle Plate move. 

Does the Throttle Plate move during the test? 

Yes »Go To 8 
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No »Remove the debris if possible or replace the Throttle Body Assembly if signs of physical damage are 
present. Disconnect the Battery when replacing the Throttle Body Assembly. After installation is com
plete, use a scan tool and select the ETC RELEARN function. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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8. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Throttle Body and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
Ignition on and battery voltage greater than 10 volts . 

• Set Condition: 
Just after key on, the throttle is opened and closed to test the system. If the TP Sensor does not return to 
Limp Home Position at the end of this test, this DTC will set. One trip fault and the code will set within 5 
seconds. ETC light is flashing. 

Possible Causes 

THROTTLE PLATE STUCK ABOVE LIMP HOME POSITION 

TP SENSOR NO.1 AND TP SENSOR NO.2 BOTH READ 2.5 VOLTS 

(K447) ETC POSITIVE CIRCUIT SHORTED TO VOLTAGE 

(K447) ETC POSITIVE CIRCUIT OPEN 

(K448) ETC NEGATIVE CIRCUIT OPEN 

(K447) ETC POSITIVE CIRCUIT SHORTED TO GROUND 

(K44B) ETC NEGATIVE CIRCUIT SHORTED TO GROUND 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: Maximum engine speed could be reduced white this fault is active, it just depends where the throttle 
gets stuck. 
Ignition on, engine not running. 

NOTE: The PCM tests the ETC Motor by opening and closing the Throttle Plate before starting the engine. 
If during this test the Throttle plate does not return to the closed position this DTC sets. 
With a scan tool select View DTCs. 

NOTE: Diagnose any TP Sensor or 5-Volt Supply DTCs before continuing. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. THROTTLE PLATE STUCK OPEN 

Turn the ignition off. 

NOTE: The PCM tests the ETC Motor by opening and closing the Throttle Plate before starting the engine. 
If during this test the Throttle plate does not return to the closed position this DTC sets. 
Remove the Air Cleaner Assembly from the Throttle Body. 

Check for any signs of a foreign material causing the Throttle to remain open. 

Using a scan tool under System Tests, perform the ETC Throttle Follower Test. 

Have an assistant watch the throttle plate to verify it moves during the test. 

Does the Throttle Plate move? 

Yes »Go To 3 

No »Remove the debris if possible or replace the Throttle Body Assembly if signs of physical damage are 
present. Disconnect the Battery when replacing the Throttle Body Assembly. After installation is com
plete, use a scan tool and perform the ETC RELEARN function. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGiNE - STANDARD PROCEDURE.) 
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3. TP SENSOR NO.1 AND TP SENSOR NO.2 BOTH EQUAL 2.5 VOLTS 

With a scan tool, perform the ETC Throttle Follower test while reading both TP Sensor voltage readings. 

Are both TP Sensor readings stuck at 2.5 volts? 

Yes »Check the TP Sensor Signal circuits for excessive resistance, being shorted to each other, or shorted to 
the Sensor Return circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 

4. (K447) ETC POSITIVE CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the Throttle Body harness connector. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform the diagnostics. 
Ignition on, engine not running. 
Measure the voltage on the (K447) ETC Positive circuit at the appropri
ate terminal of special tool #8815. 

Is there any voltage present? 

Yes »Repair the short to voltage on the (K447) ETC Positive cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 

[:J 

9 

16 

24 

31 

-@ID 
:'o@] 

6 

. .. ..1::-
0000000 15 

00000000 23 

0000000 
30 

00000000 
38 

PCM .... OUT 

Boxaa15 8134a43a 



9 • 872 ENGINE - ELECTRICAL DIAGNOSTICS - GAS ------------ DR 

5. (K447) ETC POSITIVE CIRCUIT OPEN 

Turn the ignition off. 
Measure the resistance of the (K447) ETC Positive circuit from the-, 
Throttle Body harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the open in the (K447) ETC Positive circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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6. (K448) ETC NEGATIVE CIRCUIT OPEN 

Measure the resistance of the (K448) ETC Negative circuit- from' the 
Throttle Body hamess connector to the appropriate terminal of special' 
tool #8815. 

Is the resistance below 5.0 ohl11s? 

Yes »Go To 7 

No »Repair the open in the (K448) ETC 'Negattve circuit. 

Perlorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 -,ENGINE - STANDARD PROCEDURE.) 

7. (K447) ETC POSITIVE CIRCUIT SH9RTED TO .GROUND 

Measure the resistance: between a known good· ground and the- (K447) 
ETC Positive circuit at the appropriate terminal of special tool #8815. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K447) ETC Positive cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 
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8. (K448) ETC NEGATIVE CIRCUIT SHORTED TO GROUND 

Measure the resistance between a known good ground and the (K448) 
ETC Negative circuit at the appropriate termina~ of special tool #8815. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K448) ETC Negative cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 9 

9. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 

Look for any chafed, pierced, pinched, or partially broken wires. 

Look for broken. bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Throttle Body and the Powertrain Control Module connectors. 

Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
ignition on and battery voltage greater than 10 volts . 

• Set Condition: 
Just after key on, the throttle is opened and closed to test the system. If the TP Sensor does not return to 
Limp Home Position at the end of this test, this DTC will set. One trip fault and the code will set within 5 
seconds. ETC light is flashing. 

Possible Causes 

THROTTLE PLATE STUCK AT OR BELOW LIMP HOME POSITION 

(K448) ETC NEGATIVE CIRCUIT SHORTED TO VOLTAGE 

(K447) ETC POSITIVE CIRCUIT OPEN 

(K448) ETC NEGATIVE CIRCUIT OPEN 

(K447) ETC POSITIVE CIRCUIT SHORTED TO GROUND 

(K448) ETC NEGATIVE CIRCUIT SHORTED TO GROUND 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 

NOTE: The PCM tests the ETC Motor by opening and closing the Throttle Plate before starting the engine. 
If during this test the Throttle plate does not return to the closed position this DTC sets. 
With a scan tool select View DTCs. 

NOTE: Diagnose any TP Sensor, Battery Voltage, and 5-Volt Supply DTCs before continuing. 

Is the DTC Active at this time? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. THROTTLE PLATE STUCK OPEN 

Turn the ignition off. 

NOTE: The PCM tests the ETC Motor by opening and closing the Throttle Plate before starting the engine. 
If during this test the Throttle plate does not open this DTC sets. 
Remove the Air Cleaner Assembly from the Throttle Body. 
Check for any signs of a foreign material causing the Throttle to remain open. 
Ignition on, engine not running. 
Using a scan tool under System Tests, perform the ETC Throttle Follower Test. 
Have an assistant watch the throttle plate to verify it moves during the test. 

Does the Throttle Plate move? 

Yes »Go To 3 

No »Remove the debris if possible or replace the Throttle Body Assembly. Disconnect the Battery when 
replacing the Throttle Body Assembly. After installation is complete, use a scan tool and select the ETC 
RELEARN function. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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3. (K448) ETC NEGATIVE CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the Throttle Body harness connector. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Ignition on, engine not running. 
Measure the voltage on the (K448) ETC Negative circuit at the appro
priate terminal of special tool #8815. 

Is there any voltage present? 

Yes »Repair the short to voltage on the (K448) ETC Negative cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 ~ ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. (K447) ETC POSITIVE CIRCUIT OPEN 

Turn the ignition off. 
Measure the resistance of the (K447) ETC Positive circuit from the 
Throttle Body harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes 

No 

» Go To 5 

» Repair the open in the (K447) ETC Positive circuit. 
Perform the POWERTRAIN VERI FICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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5. (K448) ETC NEGATIVE CIRCUIT OPEN 

Measure the resistance of the (K448) ETC Negative circuit from the 
Throttle Body harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the open in the (K448) ETC Negative circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. (K447) ETC POSITIVE CIRCUIT SHORTED TO GROUND 

Measure the resistance between a known good ground and the (K447) 
ETC Positive circuit at the appropriate terminal of special tool #8815. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K447) ETC Positive cir-
cuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 7 
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7. (K448) ETC NEGATIVE CIRCUIT SHORTED TO GROUND 

Measure the resistance between a known good ground and the (K448) 
ETC Negative circuit at the appropriate terminal of special tool #8815. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K448) ETC Negative cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

8. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Throttle Body and the Powertrain Control Module connectors. 

Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P2115-ACCELERATOR PEDAL POSITION SENSOR 1 MINIMUM STOP 
PERFORMANCE 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Ignition on. During in plant mode the APP Sensors need to be checked to make sure that idle and full pedal 
travel can be reached on both sensors. The ·test for P2115 is only enabled once test for P2166 has passed . 

• Set Condition: _ 
APPS No.1 has failed to achieve the required minimum value during In Plant testing. One trip fault and the 
code will set within 5 seconds. Engine will only idle. ETC light is illuminated. 

IN PLANT TEST FAILURE 

APPS RELEARN 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. IN PLANT TEST FAILURE 

Ignition on, engine not running. 

NOTE: This DTC is set when the APP Sensors are learned in plant but do not reach the 'Minimum or Max
imum voltage range. 
With a scan tool view DTCs and record the related Freeze Frame data. 
With a scan tool, erase DTCs. 
Start the engine. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Pro'cedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. APPS RELEARN 

With a scan tool select the ETC RELEARN function. 
Next, erase DTes. 
Start the engine. 

Does the DTC return? 

Yes »Replace the APPS Assembly per Service Information. After installation is complete, use a scan tool and 
select the ETC RELEARN function. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Test Complete. 
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P2116-ACCELERATOR PEDAL POSITION SENSOR 2 MINIMUM"STOP 
PERFORMANCE 
For a complete wiring diagram Reter to Section aw . 

• When Monitored: 
Ignition on. During in plant mode the APP Sensors need to be checked to make sure that idle and full pedal 
travel can be reached on both sensors. The test for P2116 is only enabled once test for P2167 has passed. 

• Set Condition: 
APPS No.2 has failed to achieve the required minimum value during In Plant testing. One trip fault and the 
code wiU be stored within 5 seconds. Engine will only idle. ETC light is illuminated. 

IN PLANT TEST FAILURE 

APPS RELEARN 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. IN PLANT TEST FAILURE 

Ignition on, engine not running. 

NOTE: This DTC is set when the APP Sensors are learned in plant but do not reach the Minimum or Max
imum voltage range. 
With a scan tool view DTCs and record the related Freeze Frame data. 
With a scan tool, erase DTCs. 
Start the engine. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

APPS RELEARN 

With a scan tool select the ETC RELEARN function. 
Nex1, erase DTCs. 
Start the engine. 

Does the DTC return? 

Yes »Replace the APPS Assembly per Service Information. After installation is complete, use a scan tool and 
select the ETC RELEARN function. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Test Complete. 
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P2118-ELECTRONIC THROTTLE CONTROL MOTOR CIRCUIT 
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• When Monitored: 
With the ignition on and the ETC Motor is not in Limp Home mode . 

• Set Condition: 
When the PCM detects an internal error or a short between the ETC Motor - and ETC Motor + circuits in the 
ETC Motor Driver. One trip fault. ETC light is flashing. 

Possible Causes 

THROTTLE PLATE I BORE INSPECTION 

(K447) ETC POSITIVE CIRCUIT SHORTED TO VOLTAGE 

(K448) ETC NEGATIVE CIRCUIT SHORTED TO VOLTAGE 

(K447) ETC POSITIVE CIRCUIT SHORTED TO THE (K448) ETC NEGATIVE CIRCUIT 

(K447) ETC POSITIVE CIRCUIT OPEN 

(K447) ETC POSITIVE CIRCUIT SHORTED TO GROUND 

(K448) ETC NEGATIVE CIRCUIT OPEN 

(K448) ETC NEGATIVE CIRCUIT SHORTED TO GROUND 

ETC MOTOR 

POWERTRAIN CONTROL MODULE {PCM} 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Ignition on, engine not running. 

NOTE: If the P2118 is intermittent, it is possible that the controller is overheating in extreme hot tempera
tures, and this is considered a normal protection operation. No repair is necessary. 

NOTE: If P2072 is also set, this indicates that the cold weather ice blockage routine has run. No repair 
action is necessary. 
With a scan tool, select View OTCs. 
Look closely at the temperatures at which this DTC set. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. THROTTLE PLATE INSPECTION 

Turn the ignition off. 
Remove the Air Cleaner Assembly from the Throttle Body. 
Check for any signs of a foreign material (ice or dirt) on the Throttle Plate or in the bore causing the Throttle Plate 
to stick. 

Were any signs of foreign material or scoring of the throttle plate or bore found? 

Yes »Remove the debris if possible or replace the Throttle Body Assembly. Disconnect the Battery when 
replacing the Throttle Body Assembly. After installation is complete. use a scan tool and select the ETC 
RELEARN function. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. ETC POSITIVE CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the Throttle Body harness connector. 
Disconnect the C2 PCM harness connector. 
Ignition on, engine not running. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the voltage on the (K447) ETC Positive circuit at the appropri
ate terminal of special tool #8815. 

Is there any voltage present? 

Ves »Repair the short to voltage on the (K447) ETC Positive cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. (K448) ETC NEGATIVE CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage on the (K448) ETC Negative circuit at the appro
priate terminal of special tool #8815. 

Is there any voltage present? 

Ves »Repair the short to voltage in the (K448) ETC Negative cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
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5. (K447) ETC POSITIVE CIRCUIT SHORTED TO THE ETC NEGATIVE CIRCUIT 

Turn the ignition off. 

Measure the resistance between the (K447) ETC Positive circuit and 
the (K448) ETC Negative circuit at the appropriate terminals of special 
tool #8815. 

Is the resistance below 100 ohms? 

Ves »Repair the short to between the (K447) ETC Positive circuit 
and the (K448) ETC Negative circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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6. (K447) ETC POSITIVE CIRCUIT OPEN 

Measure the resistance of the (K447) ETC Positive circuit from the 
Throttle Body harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K447) ETC Positive circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. (K447) ETC POSITIVE CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K447) ETC Positive 
circuit between the appropriate terminals of special toot #8815. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K447) ETC Positive cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 
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8. (K448) ETC NEGATIVE CIRCUIT OPEN 

Measure the resistance of the (K448) ETC Negative circuit from the 
Throttle Body harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 9 

No » Repair the open in the (K448) ETC Negative circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

9. (K448) ETC NEGATIVE CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K448) ETC Negative 
circuit between the appropriate terminals of special tool #8815. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K448) ETC Negative cir.; 
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 10 
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1 O. ETC MOTOR 

NOTE: Take the following measurement using special tool #8815 to 
avoid possible damage to the Throttle Body harness connector. 
Connect the Throttle Body harness connector. 
Measure the resistance of the ETC Motor between the (K447) ETC 
Positive circuit and the (K448) ETC Negative circuit at the appropriate 
terminals of special tool #8815. 

Is the resistance between 2.5 and 25 ohms at closed throttle? 

Yes »Go To 11 

No »Verify that there is good pin to terminal contact at the Throt-
tle Body and the Powertrain Control Module connectors. 
Replace the Throttle Body Assembly if no problems were 
found in the connectors. Disconnect the Battery when 
replacing the Throttle Body Assembly. After installation is 
complete, use a scan tool and select the ETC RELEARN 
function. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

11. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verity that there is good pin to terminal contact in the 
Throttle Body and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P2122-ACCELERATOR PEDAL POSITION SENSOR 1 CIRCUIT LOW 

10 

38 

10DULE· 
POWERTRAIN 
COITROLC2 

(IIGC, 

- - - - - - - - - - - - - - - - - - - - - - - - ...... IODULE. 
I - > I POWERTRAIM 
, ,CONTROL 

I APPS NO.2 APPS NO.2 APPS NO.1 APPS NO.1 HOl T I 
L -11GNAL ___ 2ETURN ____ ~A.I:.... ___ ~Ul!.!!. ___ ~P~ _ 

36

1 
C3 171 C3 25 C3 16 C3 29 I" C2 

F855 
20 

PKIYL 

I 

• 8t50 
I 

K29 
20 

WT~R 

APPS NO.2 
SIGNAL 

10 

38 

K400 
20 

8RNT 

APPS NO.2 
RETURN 

IODULE· 
POW ERTRAI III 
CONTROL Ct 

(II1GC, 

K23 
20 

8RIWT 

K167 
20 

SRf'rl 

APPS NO. I 
SIGNAL 

APPS NO.1 
RETURN 

5VOLT 
SUPPl Y 

By 
F8S6 

20 
YLIPK 

30 ~ CtH 

F05S 
20 

YLIPK 

• S154 
I 

F856 
20 

YllfIK 

271c. 
'---5 VOl T -,IODUU' 
I SUPPLY POWERTRlIlII 
I ICOIIITROL 

L __ J 

10 

38 

10DULE· 
POWERTRAIIIl 
COIIITROL C3 

IIIlGC, 

F8S5 
20 

PKlYL 

31 ~ C130 

F8S5 
20 

PKlYL 

1~ 
5 VOLT 

SUPPL Y 

SENSOR· 
ACCELERATOR 
PEDAL 
POSITIOIII 

SEMlOA· 
ACCELERATOR 

PEDAL 
P081TIOIII 

For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the jgnition on and no other APPS No.1 DTCs present. 

• Set Condition: 
When the APP Sensor No.1 voltage is too low. Engine will additionally idle if the brake pedal is pressed or has 
failed. Acceleration rate and Engine output are limited. One trip fault and the code ,Will set within 5 seconds. 
ETC light is flashing. 

Possible Causes 

(F855) 5-VOLT SUPPLY CIRCUIT OPEN 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(K23) APP SENSOR NO.1 SIGNAL CIRCUIT OPEN 

(K23) APP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO GROUND 

(K23) APP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO THE (K167) APP SENSOR NO.1 RETURN CIRCUIT 

(K23) APP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO THE (K400) APP SENSOR NO.2 RETURN CIRCUIT 

APP SENSOR 

POWERTRAfN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. :(Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Start the engine and anow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct Une with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal Injury or death. 
NOTE: Diagnose and repair any system voltage or sensor supply voltag.t! DTCs before continuing with this 
test. " 

NOTE: If you are viewing data recorder information or Freeze Frame data the APP Sensor No. 2 is puUed 
low by the PCM as part ot its system testing. This test happens every 320 milliseconds and I1)8Y not show 
up on the scan tool but may show up on a data recorder or lab scope. It is acceptable to see the voltage 
close to. zero with a normal sensor when using a data recorderllab scope. 
With the scan tool, select View DTCs. ' 

Is the status Active for this DTC? 

Yes »Go To 2 

No >>.. Go To 11 
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2. (F855) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Disconnect the APP Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (F855) 5-volt Supply circuit in the APP Sen
sor harness connector. 

Is the voltage between 4.5 and 5.2 volts? 

Yes »Go To 3 

No »Go To 8 

3. (K23) APP SENSOR NO.1 SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C3 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K23) APP Sensor No.1 Signal circuit 
from the APP Sensor harness connector to the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Ves »Go To 4 

No »Repair the open in the (K23) APP Sensor No.1 Signal cir-
cuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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4. (K23) APP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (1<23) APP Sensor 
No.1 Signal circuit in the APP Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (1<23) APP Sensor No.1 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 • ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

6 

SENSOR· 

ACCI!LERATOR 
PEDAL 

POSITION 8190d8db 

5. (K23) APP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO THE (K167) APP SENSOR NO.1 RETURN 
CIRCUIT 

Measure the resistance between the (1<23) APP Sensor No.1 Signal cir
cuit and the (K167) Sensor No.1 Return circuit at the APP Sensor har
ness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (K167) APP Sensor No.1 
Return circuit and the (K23) APP Sensor No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. (K23) APP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO THE (K400) APP SENSOR NO.2 RETURN 
CIRCUIT 

Measure the resistance between the (K23) APP Sensor No.1 Signal cir
cuit and the (K400) APP Sensor No.2 Return circuit in the APP Sensor 
harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (K400) APP Sensor No.2 
Return circuit and the (K23) APP Sensor No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 7 

7. ACCELERATOR PEDAL POSITION SENSOR 

Connect the PCM harness connectors. 
Ignition on, engine not running. 
With a scan tool, monitor the APP Sensor No.1 voltage. 
Connect a jumper wire between the (F855) 5-volt Supply circuit and the 
(K23) APP Sensor No.1 Signal circuit in the Sensor harness connector. 

NOTE: The sensor voltage should be approximately 5.0 volts (plus 
or minus .1 volt) with the jumper wire installed. 

Does the scan tool display the voltage as described above? 

Yes »Verify that there is good pin to terminal contact in the APPS 

No 

and the Powertrain Control Module connectors. Replace the 
APP Sensor Assembly per Service Information if no prob
lems were found with the connectors. After installation is 
complete, use a scan tool and select the ETC RELEARN 
function to relearn the APPS values. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE STANDARD PROCEDURE.) 

» Go To 10 

NOTE: Remove the jumper wire before continuing. 
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8. (F855) 5-VOLT SUPPLY CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (F855) 5-volt Supply circuit from the Sen
sor harness connector to the appropriate terminal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 9 

No »Repair the open in the (F855) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

9. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (F855) 5-volt Supply 
circuit in the APP Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (F855) 5-volt Supply cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 10 
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1 O. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Accelerator Pedal 
Position Sensor and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
APPS and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

11. APP SENSOR SWEEP 

Ignition on, engine not running. 
With a scan tool, monitor the APP Sensor No.1 voltage. 
Slowly press the Accelerator pedal down. 

Does voltage start at approximately 0.45 of a volt and go above 4.6 volts with a smooth transition? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING). 

No »Replace the APP Sensor Assembly per Service Information. After installation is complete, use a scan 
tool and select the ETC RELEARN function to relearn the APPS values. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 



DR ENGINE ... ELECTRICAL DIAGNOSTICS ... GAS 

P2123-ACCELERATOR PEDAL POSrnON SENSOR 1 CIRCUIT HIGH 

10 

38 

MODULE· 
POWERTRAII 
CONTROL C2 

",ICI 

-------------------------M~~ 
I I POWERlRAIN 
I I CONTROL 

I APPS NO.2 APPS NO.2 APPS NO.1 APPS NO.1 5 VOLT I 
L ..11~l ___ ~E~N ____ SIGNA,!;... ___ ~U~ ___ ~P!!:! _ 

36 CJ 17 C3 25 03 16 C3 29 1 C2 

K29 
20 

WTIlIR 

APPS NO.2 
SIGNAL 

10 

38 

K400 
20 

BRNT 

APPSNO.2 
RETURN 

MODULE· 
POWERTKAlN 
COITROL Ct 

(lac) 

K23 
20 

BRNH 

KI87 
20 

BRNl 

APPS NO.1 
SIGNAL 

APPSNO.l 
RETURN 

5VOLT 
SUPPLY 

6y 
F856 

28 
YUPK 

30 t C130 

F856 
20 

YLJPK 
• StiC 
t 

F856 
20 

VlJPK 

21 ~Ci 
'---5 VOL T -I MODULE· 
I SUPPLY POWERTRAIN 
I I CONTROL 

l __ J 

10 

38 

MODULE· 
POWIERTRII. 
COMIROL C3 

",Ie, 

F855 
20 

PKlYl 

I 
• 1150 
I 

F855 
20 

PKNl 

31 ~ C13. 

F855 
20 

PKNL 

I~ 
5VOLT 

SUPPLY 

IEI.OR· 
ICCELERITOR 
PEDAL 
POSITIOI 

8EIIOR· 
ICCELERITOR 

PEDAL 
POIITIOI 

For a complete wiring diagram Refer to Section 8W. 

9 - 895 

1I .... et 



9 .. 896 ENGINE .. ELECTRICAL DIAGNOSTICS - GAS ------------ DR 

• When Monitored: 
With the ignition on and no other APPS No.1 DTCs present. 

• Set Condition: 
When APP Sensor No.1 voltage is too high. Engine will additionally idle if the brake pedal is pressed or has 
failed. Acceleration rate and Engine output are limited. One trip fault and the code will set within 5 seconds. 
ETC light is flashing. 

Possible Causes 

(K23) APP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K23) APP SENSOR NO.1 SIGNAL SHORTED TO THE (F855) 5-VOLT SUPPLY CIRCUIT 

(K23) APP SENSOR NO.1 SIGNAL SHORTED TO THE (F856) 5-VOLT SUPPLY CIRCUIT 

(K167) APP SENSOR NO.1 RETURN CIRCUIT OPEN 

APPSENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING). 

DiagnostiC Test 

1. ACTIVE DTC 

Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
NOTE: Diagnose and repair any system voltage or sensor supply voltage DTCs before continuing with this 
test. 
NOTE: If you are viewing data recorder information or Freeze Frame data the APP Sensor No.2 is pulled 
low by the PCM as part of its system testing. This test happens every 320 milliseconds and may not show 
up on the scan tool but may show up on a data recorder or lab scope. It is acceptable to see the voltage 
close to zero with a normal sensor when using a data recorder/lab scope. 
With the scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Go To 8 
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2. (K23) APP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the APP Sensor harness connector. 
Disconnect the PCM harness connectors. 
Ignition on, engine not running. 
Measure the voltage on the (K23) APP Sensor No.1 Signal circuit in the 
APP Sensor harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K23) APP Sensor No.1 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 • ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. (K23) APPS NO.1 SIGNAL CIRCUIT SHORTED TO THE (F855) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (K23) APP Sensor No.1 Signal cir
cuit and the (F855) 5-volt Supply circuit in the APP Sensor harness con
nector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (K23) APP Sensor No.1 Sig-
nal circuit and the (F855) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 
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4. (K23) APPS NO.1 SIGNAL CIRCUIT SHORTED TO THE (F856) 5-VOLT SUPPLY CIRCUIT 

Measure the resistance between the (K23) APP Sensor No.1 Signal cir
cuit and the (F856) 5-volt Supply circuit in the APP Sensor harness con
nector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (K23) APP Sensor No.1 Sig-
nal circuit and the (F856) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

5. (K167) APP SENSOR NO.1 RETURN CIRCUIT OPEN 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K167) APP Sensor No.1 Return circuit 
from the APP Sensor harness connector to the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the open in the (K167) APP Sensor No.1 Return cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. ACCELERATOR PEDAL POSITION SENSOR 

Connect the PCM harness connectors. 
Ignition on, engine not running. 
With a scan tool, monitor the APP Sensor 1 voltage. 

Is the voltage above 0 volts? 

Yes »Go To 7 
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No »Verify that there is good pin to terminal contact in the APPS and the Powertrain Control Module con-
nectors. Replace the APP Sensor Assembly per Service Information if no problems were found with the 
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connectors. After installation is complete, use a scan tool and select the ETC RELEARN function to 
relearn the APPS values. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Accelerator Pedal 
Position Sensor and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verity that there is good pin to terminal contact in the 
APPS and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

8. APP SENSOR NO.1 SWEEP 

Ignition on, engine not running. 
With a scan tool, monitor the Accelerator Pedal Position Sensor voltage. 
Slowly press the Accelerator Pedal down. 

Does voltage start at approximately 0.45 of a volt and go above 4.6 volts with a smooth transition? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

No »Replace the APP Sensor Assembly per Service Information. After installation is complete, use a scan 
tool and select the ETC RELEARN function to relearn the APPS values. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P2127-ACCELERATOR PEDAL POSITION SENSOR 2 CIRCUIT LOW 
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• When Monitored: 
With the ignition on and no other APPS No.2 DTCs present. 

• Set Condition: 
When the APP Sensor No.2 voltage is too low. Engine will only idle if the Brake pedal is Pressed or has failed. 
Acceleration rate and Engine output are limited. One trip fault and the code will set within 5 seconds. ETC light 
is flashing. 

Possible Causes 

(F856) 5-VOLT SUPPLY CIRCUIT OPEN 

(F856) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(K29) APP SENSOR NO.2 SIGNAL CIRCUIT OPEN 

(K29) APP SENSOR NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

(K29) APP SENSOR NO.2 SIGNAL CIRCUIT SHORTED TO THE (K167) APP SENSOR NO.1 RETURN CIRCUIT 

(K29) APP SENSOR NO.2 SIGNAL CIRCUIT SHORTED TO THE (K400) APP SENSOR NO.2 RETURN CIRCUIT 

APP SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Diagnose and repair any system voltage or sensor supply voltage DTCs before continuing with this 
test. 

NOTE: If you are viewing data recorder information or Freeze Frame data the APP Sensor No.2 is pulled 
low by the PCM as part of its system testing. This test happens every 320 milliseconds and may not show 
up on the scan tool but may show up on a data recorder or lab scope. It is acceptable to see the voltage 
close to zero with a normal sensor when using a data recorder/lab scope. 
With the scan tool, select View DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 11 
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2. (F856) 5·VOLT SUPPLY CIRCUIT 

Turn the ignition off. 

Disconnect the APP Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (F856) 5-volt Supply circuit in the APP Sen
sor harness connector. 

Is the voltage between 4.5 and 5.2 volts? 

Yes »Go To 3 

No »Go To 8 

3. (K29) APP SENSOR NO.2 SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the PCM harness connectors. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
In poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K29) APP Sensor No.2 Signal circuit 
from the APP Sensor harness connector to the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the open in the (K29) APP Sensor No.2 Signal cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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4. APP SENSOR NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K29) APP Sensor 
No.2 Signal circuit in the APP Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K29) APP Sensor No.2 
Signal circuit. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
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5. (K29) APP SENSOR NO.2 SIGNAL CIRCUIT SHORTED TO THE (K400) APP SENSOR NO.2 RETURN 
CIRCUIT 

Measure the resistance between the (K29) APP Sensor No.2 Signal cir-
cuit and the (K400) APP Sensor No.2 Return circuit in the APP Sensor 
harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (K400) APP Sensor No.2 
Return circuit and the (1<29) APP Sensor No.2 Signal Circuit. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. (K29) APP SENSOR NO.2 SIGNAL CIRCUIT SHORTED TO THE (K167) APP SENSOR NO.1 RETURN 
CIRCUIT 

Measure the resistance between the (K29) APP Sensor No.2 Signal cir-
cuit and the (K167) APP Sensor No.1 Return circuit in the APP Sensor 
harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (K167) APP Sensor No.1 
Return circuit and the (K29) APP Sensor No.2 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 7 

7. ACCELERATOR PEDAL POSITION SENSOR 

Connect the PCM harness connectors. 
Ignition on, engine not running. 
Connect a jumper wire between the (F856) 5-volt Supply circuit and the 
(K29) APP Sensor No.2 Signal circuit in the Sensor harness connector. 
With a scan tool. monitor the APP Sensor No.2 voltage. 

NOTE: The sensor voltage should be approximately 5.0 volts (plus 
or minus .1 volt) with the jumper wire installed. 

Does the scan tool display the voltage as described above? 

Yes »Verify that there is good pin to terminal contact in the APPS 

No 

and the Powertrain Control Module connectors. Replace the 
APP Sensor Assembly per Service Information if no prob
lems were found with the connectors. After installation is 
complete, use a scan tool and select the ETC RELEARN 
function to relearn the APPS values. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 10 

NOTE: Remove the jumper wire before continuing. 
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8. (F856) 5-VOLT SUPPLY CIRCUIT OPEN 

Tum the ignition off. 
Disconnect the C1 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness conneCtors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (F856) 5-volt Supply circuit from the Sen
sor harness connector to the appropriate terminal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 9 

No »Repair the open in the (F.856) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

9. (F856) 5 .. VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance betwe"en ground and the (F856) 5-volt Supply 
circuit in the APP Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (F856) 5-volt Supply cir-
cuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 10 
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1 o. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Accelerator Pedal 
Position Sensor and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
APPS and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

11 . APP SENSOR SWEEP 

Ignition on, engine not running. 
With a scan tool, monitor the APP Sensor 2 voltage. 
Slowly press the Accelerator pedal down. 

Does voltage start at approximately 0.22 of a volt and go above 2.31 volts with a smooth transition? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING). 

No »Replace the APP Sensor Assembly per Service Information. After installation is complete, use a scan 
tool and select the ETC RELEARN function to relearn the APPS values. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P2128-ACCELERATOR PEDAL POSITION SENSOR 2 CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 

9 .. 907 
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• When Monitored: 
With the ignition on and no other APPS No.2 DTCs present. 

• Set Cond ition: 
When APP Sensor No.2 voltage is too high. Idle is additionally forced any time the brake is applied or failed. 
Acceleration rate and Engine output are limited. One trip fault and the code will set within 5 seconds. ETC light 
is flashing. 

Possible Causes 

(K29) APP SENSOR NO.2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K29) APP SENSOR NO.2 SIGNAL SHORTED TO THE (F856) 5-VOLT SUPPLY CIRCUIT 

(K29) APP SENSOR NO.2 SIGNAL SHORTED TO THE (F855) 5-VOLT SUPPLY CIRCUIT 

(K400) APP SENSOR NO.2 RETURN CIRCUIT OPEN 

APP SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Diagnose and repair any system voltage or sensor supply voltage DTCs before continuing with this 
test. 

NOTE: If you are viewing data recorder information or Freeze Frame data the APP Sensor No.2 is pulled 
low by the PCM as part of its system testing. This test happens every 320 milliseconds and may not show 
up on the scan tool but may show up on a data recorder or lab scope. It is acceptable to see the voltage 
close to zero with a normal sensor when using a data recorder/lab scope. 
With the scan tool, select View DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 8 
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2. (K29) APP SENSOR NO.2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the PCM harness connectors. 
Disconnect the APP Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (K29) APP Sensor No.2 Signal circuit in the 
APP Sensor harness connector. 

Is there any voltage present? 

Ves »Repair the short to voltage in the (K29) APP Sensor No.2 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 6 

No »Go To 3 

5 

8I!MSOR· 
ACCELERATOR 

PEDAL. 
POSITION 

3. (K29) APPS NO.2 SIGNAL CIRCUIT SHORTED TO THE (F856) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (K29) APP Sensor No.2 Signal cir
cuit and the (F856) 5-volt Supply circuit in the APP Sensor harness con
nector. 

Is the resistance below 10 ohms? 

Yes »Repair the short between the (K29) APP Sensor No.2 Sig-
nal circuit and the (F856) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

[] 
6 5 

ACCELERATOR 
PEDAL 

POSITION 

8190da59 

8190da5d 
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4. (K29) APPS NO.2 SIGNAL CIRCUIT SHORTED TO THE (F855) 5-VOLT SUPPLY CIRCUIT 

Measure the resistance between the (K29) APP Sensor No.2 Signal cir-
cuit and the (F855) 5-volt Supply circuit in the APP Sensor harness con
nector. 

Is the resistance below 10 ohms? 

Yes »Repair the short between the (K29) APP Sensor No.2 Sig-
nal circuit and the (F855) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

5. (K400) APP SENSOR NO.2 RETURN CIRCUIT OPEN 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K400) APP Sensor No.2 Return circuit 
from the APP Sensor harness connector to the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the open in the (K400) APP Sensor No.2 Return cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. ACCELERATOR PEDAL POSITION SENSOR 

Connect the PCM harness connectors. 
Ignition on, engine not running. 
With a scan tool, monitor the APP Sensor 2 voltage. 

Is the voltage above 0 volts? 

Yes »Go To 7 

6 

6 

[] 

seNSOR· 
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SENSOfl. 

PEDAL 

posmON 

ACCELERATOR 9 

PEDAl.. 16 
POSInON 

24 

31 

8190da83 

17 

8 DiDDD 
0'00000 15 

o 000000 23 

0000000 
30 

00000000 

38 

PCM PINOUT 

BOX 8815 

8190da87 

No »Verify that there is good pin to terminal contact in the APPS and the Powertrain Control Module con-
nectors. Replace the APP Sensor Assembly per Service Information if no problems were found with the 



DR ------------ ENGINE - ELECTRICAL DIAGNOSTICS - GAS 9 • 911 

connectors. After installation is complete. use a scan tool and select the ETC RELEARN function to 
releam the APPS values. 
Perform the POWERTRAtN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Accelerator Pedal 
Position Sensor and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
APPS and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

8. APP SENSOR NO.2 SWEEP 

Ignition on, engine not running. 
With a scan tool, monitor the APP Sensor 2 voltage. 
Slowly press the Accelerator Pedal down. 

Does voltage start at approximately 0.22 of a volt and go above 2.31 volts with a smooth transition? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

No »Replace the APP Sensor Assembly per Service Information. After installation is complete, use a scan 
tool and select the ETC RELEARN function to relearn the APPS values. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P2135-THROTTLE POSITION SENSOR 1/2 CORRELATION 
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For a complete wiring diagram Refer to Section 8W. 

li. __ 
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• When Monitored: 
With the ignition on and no other DTCs present for TP Sensor No.1 or No.2 . 

• Set Condition: 
PCM recognizes TP Sensors No.1 and No.2 are not coherent. One trip fault and the code will set within 5 
seconds. ETC light is illuminated. 

Possible Causes 

EXCESSIVE RESISTANCE IN THE (K22) TP SENSOR NO.1 SIGNAL CIRCUIT 

EXCESSIVE RESISTANCE IN THE (K122) TP SENSOR NO.2 SIGNAL CIRCUIT 

EXCESSIVE RESISTANCE IN THE (K922) TP SENSOR RETURN CIRCUIT 

EXCESSIVE RESISTANCE IN THE (F855) 5-VOLT SUPPLY CIRCUIT 

THROTTLE POSITION SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: The throttle plate and linkage should be free from binding and carbon build up. 

NOTE: Make sure the throttle plate is at the idle position. 

NOTE: Inspect the engine for vacuum leaks. 

NOTE: Repair any other 5-Volt Supply or TPS High and Low DTCs before diagnosing P2135. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Go To 7 

2. EXCESSIVE RESISTANCE IN THE (K22) TP NO.1 SIGNAL CIRCUIT 

Turn the ignition off. 
Disconnect the C2 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller Special Tool #8815 along with 
the #8815-1 to perform the diagnosis. 
Using a voltmeter perform a voltage drop test. Backprobe the (K22) TP Sensor No.1 Signal circuit at the Throttle 
Body harness connector and probe the appropriate terminal of the special tool #8815. Make sure the voltmeter 
leads are connected so a positive polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine and allow it to reach normal operating temperature. 
Monitor the voltmeter. 

Is the voltage below 0.5 of a volt? 

Yes »Go To 3 

No »Repair the excessive resistance in the (K22) TP Sensor No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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3. EXCESSIVE RESISTANCE IN THE (K922) TP SENSOR RETURN CIRCUIT 

Turn the ignition off. 
Move the voltmeter leads to backprobe the (K922) TP Sensor Return circuit at the Throttle Body harness connector 
and probe the appropriate terminal of the special tool #8815. Make sure the voltmeter leads are connected so a 
positive polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine and allow it to reach normal operating temperature. 
Monitor the voltmeter. 

Is the voltage below 0.5 of a volt? 

Yes »Go To 4 

No »Repair the excessive resistance in the (K922) TP Sensor Return circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

4. EXCESSIVE RESISTANCE IN THE (K122) TP SENSOR NO.2 SIGNAL CIRCUIT 

Turn the ignition off. 
Move the voltmeter leads to backprobe the (K122) TP Sensor No.2 Signal circuit at the Throttle Body harness con
nector and probe the appropriate terminal of the special tool #8815. Make sure the voltmeter leads are connected 
so a positive polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine and allow it to reach normal operating temperature. 
Monitor the voltmeter. 

Is the voltage below 0.5 of a volt? 

Yes »Go To 5 

No »Repair the excessive resistance in the (K122) TP Sensor No.2 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

5. EXCESSIVE RESISTANCE IN THE (F855) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Using a voltmeter perform a voltage drop test. Backprobe the (F855) 5-volt Supply circuit at the Throttle Body har
ness connector and probe the appropriate terminal of the special tool #8815. Make sure the voltmeter leads are 
connected so a positive polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine and allow it to reach normal operating temperature. 
Monitor the voltmeter. 

Is the voltage below 0.5 of a volt? 

Yes »Go To 6 

No »Repair the excessive resistance in the (F855) 5-Volt Supply circuit 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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6. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide. inspect the wiring and connectors between the Throttle Body and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced. pinched. or partially broken wires. 
Look for broken, bent. pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Throttle Body and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

7. THROTTLE FOLLOWER TEST 

Ignition on, engine not running. 
With a scan tool, perform the ETC Throttle Follower Test and monitor the TP Sensor No.1 or No.2 voltage. 
Slowly press the throttle pedal down. 
The voltage for TP Sensor No.1 should start at approximately 0.7 of a volt and increase to approximately 4.3 volts. 
The voltage for TP Sensor No.2 should start at approximately 4.3 volts and decrease to approximately 0.7 of a volt. 

Is the voltage within the range of the listed specification for the appropriate Sensor? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

No »Disconnect the Battery when replacing the Throttle Body Assembly. Replace the Throttle Body Assem-
bly. After installation is complete, use a scan tool and select the ETC RELEARN function. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P2138-ACCELERATOR PEDAL POSITION SENSOR 1/2 CORRELATION 
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• When Monitored: 
With the ignition on and no APPS No.1 and APPS No.2 DTC present. 

• Set Condition: 
APPS values No.1 and No.2 are not coherent. Idle is additionally forced when the brake pedal is pressed or 
failed. Acceleration rate and Engine output are limited. One trip fault and the code will set within 5 seconds. 
ETC light is flashing. 

Possible Causes 

EXCESSIVE RESISTANCE IN THE (F855) 5-VOLT SUPPLY CIRCUIT 

EXCESSIVE RESISTANCE IN THE (F856) 5-VOLT SUPPLY CIRCUIT 

EXCESSIVE RESISTANCE IN THE (K167) SENSOR NO.1 RETURN CIRCUIT 

EXCESSIVE RESISTANCE IN THE (K400) SENSOR NO.2 RETURN CIRCUIT 

EXCESSIVE RESISTANCE IN THE (K23) APP SENSOR NO.1 SIGNAL CIRCUIT 

EXCESSIVE RESISTANCE IN THE (K29) APP SENSOR NO.2 SIGNAL CIRCUIT 

APP SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or tan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: Diagnose and repair any system voltage or sensor supply voltage DTCs before continuing with this 
test. 

NOTE: If you are viewing data recorder information or Freeze Frame data the APP Sensor No. 2 is pulled 
low by the PCM as part of its system testing. This test happens every 320 milliseconds and may not show 
up on the scan tool but may show up on a data recorder or lab scope. It is acceptable to see the voltage 
close to zero with a normal sensor when using a data recorder/lab scope. 
With the scan tool, select View DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING). 

2. EXCESSIVE RESISTANCE IN THE (K23) APPS NO.1 SIGNAL CIRCUIT 

Turn the ignition off. 
Disconnect the C3 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller Special Tool #8815 along with 
the #8815-1 to perform the diagnosis. 
Using a voltmeter perform a voltage drop test. 8ackprobe the (K23) APPS No.1 Signal circuit at the APPS harness 
connector and probe the appropriate terminal of the special tool #8815. Make sure the voltmeter leads are con
nected so a positive polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
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Start the engine and allow it to reach normal operating temperature. 
Monitor the voltmeter. 

Is the vOltage below 0.5 of a volt? 

Yes »Go To 3 

No »Repair the excessive resistance in the (K23) APP Sensor No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

3. EXCESSIVE RESISTANCE IN THE (K167) SENSOR NO.1 RETURN CIRCUIT 

Turn the ignition off. 

Move the voltmeter leads to backprobe the (K167) APPS No.1 Return circuit at the APPS harness connector and 
probe the appropriate terminal of the special tool #8815. Make sure the voltmeter leads are connected so a positive 
polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine and allow it to reach normal operating temperature. 
Monitor the voltmeter. 

Is the voltage below 0.5 of a volt? 

Yes »Go To 4 

No »Repair the excessive resistance in the (K167) Sensor No.1 Return circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

4. EXCESSIVE RESISTANCE IN THE (K29) APPS NO.2 SIGNAL CIRCUIT 

Turn the ignition off. 
Move the voltmeter leads to backprobe the (K29) APPS No.2 Signal circuit at the APPS harness connector and 
probe the appropriate terminal of the special tool #8815. Make sure the voltmeter leads are connected so a positive 
polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine and allow it to reach normal operating temperature. 
Monitor the voltmeter. 

Is the voltage below 0.5 of a volt? 

Yes »Go To 5 

No »Repair the excessive resistance in the (K29) APP Sensor No.2 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

5. EXCESSIVE RESISTANCE IN THE (K400) SENSOR NO.2 RETURN CIRCUIT 

Turn the ignition off. 
Move the voltmeter leads to backprobe the (K400) APPS No.2 Return circuit at the APPS harness connector and 
probe the appropriate terminal of the special tool #8815. Make sure the voltmeter leads are connected so a positive 
polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine and allow it to reach normal operating temperature. 



DR ------------ ENGINE .. ELECTRICAL DIAGNOSTICS - GAS 9 .. 919 

Monitor the voltmeter. 

Is the voltage below 0.5 of a volt? 

Yes »Go To 6 

No »Repair the excessive resistance in the (K400) Sensor No.2 Return circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

6. EXCESSIVE RESISTANCE IN THE (F855) 5 .. VOLT SUPPLY CIRCUIT 

Turn the Ignition off. 
Remove special tool #8815 from the C3 PCM harness connector and Re-Connect the C3 PCM harness connector 
to the PCM. 
Disconnect the C2 PCM harness connector to install special tool #8815 and #8815-1. 
Using a voltmeter perform a voltage drop test. 8ackprobe the (F855) 5-volt Supply circuit at the APPS harness 
connector and probe the appropriate terminal of the spedal tool #8815. Make sure the voltmeter leads are con
nected so a positive polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine and allow it to reach normal operating temperature. 
Monitor the voltmeter. 

Is the voltage below 0.5 of a volt? 

Yes »Go To 7 

No »Repair the excessive resistance in the (F855) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

7. EXCESSIVE RESISTANCE IN THE (F856) 5-VOLT SUPPLY CIRCUIT 

Turn the Ignition off. 
Remove special tool #8815 from the C2 PCM harness connector and Re-Connect the C2 PCM harness connector 
to the PCM. 
Disconnect the C1 PCM harness connector to install special tool #8815 and #8815-1. 
Using a voltmeter perform a voltage drop test. 8ackprobe the (F856) 5-volt Supply circuit at the APPS harness 
connector and probe the appropriate terminal of the special tool #8815. Make sure the voltmeter leads are con
nected so a positive polarity is displayed on the voltmeter. 

WARNING: When the engine is operating, do not stand in direct line with the tan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine and allow it to reach normal operating temperature. 
Monitor the voltmeter. 

Is the voltage below 0.5 of a volt? 

Yes »Go To 8 

No »Repair the excessive resistance in the (F856) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 



9 • 920 ENGINE .. ELECTRICAL DIAGNOSTICS .. GAS ------------ DR 

8. CHECKING APPS NO.1 AND NO.2 WITH A LAB SCOPE 

Turn the ignition off. 
Remove special tool #8815 and #8815-1. 
Connect the PCM harness connectors 
Ignition on, engine not running. 

Set up a lab scope in a way that you can view two graphs simultaneously. 

8ackprobe (K23) APP Sensor No.1 Signal circuit using Channel 1 at the APP Sensor harness connector. 
Backprobe (K29) APP Sensor No.2 Signal circuit using Channel 2 at the APP Sensor harness connector. 

NOTE: The APP Sensor No.2 is pulled low by the PCM as pari of its system testing. This test happens 
every 320 milliseconds and may not show up on the scan tool but may show up on a data recorder. It is 
acceptable to see the voltage close to zero with a normal sensor when using a data recorder/lab scope. 
Slowly press and release the Accelerator Pedal while monitoring the lab scope screen. 

Does the scope pattern show any missing or erratic signals? 

Ves »Replace the APP Sensor Assembly per Service Information. After installation is complete, use a scan 
tool and select the ETC RELEARN function to relearn the APPS values. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 9 

9. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Accelerator Pedal 
Position Sensor and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
APPS and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 
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P2161-VEHICLE SPEED SENSOR 2 ERRATIC 
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• When Monitored: 
Ignition on. 

• Set Condition: 
PCM recognizes Vehicle speed input No.2 erratic or high. VSS No.2 is based on the average of the Front 
Wheel Speeds. One trip fault and the code will set within 5 seconds. No MIL and No ETC light. Cruise is 
disabled. 

Possible Causes 

(8222) VEHICLE SPEED NO.2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(8222) VEHICLE SPEED NO.2 SIGNAL CIRCUIT OPEN 

(8222) VEHICLE SPEED NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

TIRE CIRCUMFERENCE 

POWERTRAIN CONTROL MODULE (peM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Ignition on, engine not running. 

NOTE: Check for any Bus Communication DTCs. If no Bus or Communication DTCs are set, check for active 
DTCs stored in the Anti-Lock Brake Module. Any bus or communication OTCs or VSS DTCs in the Anti-Lock 
Brake Module must be properly diagnosed before continuing. 
With a scan tool, select View DTCs. 

Is the DTe Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. VISUAL INSPECTION 

NOTE: This code can set due to tire circumference differences and from the front or rear wheels being on 
a slippery surface while the opposite tires are not. 
This code may also set on a hard acceleration on loose gravel or during other off road driving conditions. 
Check tire pressure of all the tires. 
Check tire wear on all the tires. 
Ask the customer what the road and driving conditions were like when the fault set. 

Were any problems found? 

Yes »Repair as necessary. If the code set during a front OR rear wheel spin condition, no repair is necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. VEHICLE SPEED NO.2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the ABS Module harness connector. 
Disconnect the C1 PCM harness connector. [:J -@ID 

::@] 
8 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Ignition on, engine not running. 
Measure the voltage of the (8222) Vehicle Speed No.2 Signal circuit at 
the appropriate terminals of special tool #8815. 

000000.1- 8 

Is there any voltage present? 

Yes »Repair the short to voltage in the (8222) Vehicle Speed 
No.2 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. (8222) VEHICLE SPEED NO.2 SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Measure the resistance of the (8222) Vehicle Speed No.2 Signal circuit 
from the ASS Module harness connector to the appropriate terminal 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the open in the (8222) Vehicle Speed No.2 Signal 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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5. (8222) VEHICLE SPEED NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (B222) Vehicle Speed 
No.2 Signal circuit at the appropriate terminals of special tool #8815. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (B222) Vehicle Speed 
No.2 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide. inspect the wiring and connectors between the ABS Module, VSS, 
and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the ABS 
Module, VSS, and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P2166-ACCELERATOR PEDAL POSITION SENSOR 1 MAXIMUM STOP 
PERFORMANCE 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Ignition on. During in plant mode the APP Sensors need to be checked to make sure that idle and full pedal 
travel can be reached on both sensors . 

• Set Condition: 
APPS No.1 has failed to achieve the required maximum value during In Plant testing. One trip fault and the 
code will set within 5 seconds. Engine will only idle. ETC light is illuminated. 

IN PLANT TEST FAILURE 

APPS RELEARN 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. IN PLANT TEST FAILURE 

Ignition on, engine not running. 

NOTE: This DTC is set when the APP Sensors are learned in plant but do not reach the Minimum or Max
imum voltage range. 
With a scan tool, select View DTCs. 
With the scan tool, erase DTCs. 
Start the engine. 
With the scan tool, View DTCs. 

Is the DTC Active at this time? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. APPS RELEARN 

With a scan tool select the ETC RELEARN function. 
Next, erase DTCs. 
Start the engine. 

Does the DTC return? 

Ves »Replace the APPS Assembly per Service Information. After installation is complete, use a scan tool and 
select the ETC RELEARN function. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Test Complete. 
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P2167-ACCELERATOR PEDAL POSITION SENSOR 2 MAXIMUM STOP 
PERFORMANCE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on. During in plant mode the APP Sensors need to be checked to make sure that idle and full pedal 
travel can be reached on both sensors . 

• Set Condition: 
APPS No.2 has failed to achieve the required maximum value during In Plant testing. One trip fault and the 
code will set within 5 seconds. Engine will only idle. ETC light will illuminate. 

IN PLANT TEST FAILURE 

APPS RELEARN 

Diagnostic Test 

1. IN PLANT TEST FAILURE 

Ignition on, engine not running. 

Possible Causes 

NOTE: This DTC is set when the APP Sensors are learned in plant but do not reach the Minimum or Max
imum voltage range. 
With a scan tool, select View DTCs. 
With the scan tool, erase OTCs. 
Start the engine. 
With the scan tool, View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 • ENGINE - DIAGNOSIS 
AND TESTING.) 

2. APPS RELEARN 

With a scan tool select the ETC RELEARN function. 
Next, erase OTCs. 
Start the engine. 

Does the DTC return? 

Yes »Replace the APPS Assembly per Service Information. After installation is complete, use a scan tool and 
select the ETC RELEARN function. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Test Complete. 
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P2172-HIGH AIRFLOWNACUUM LEAK DETECTED (INSTANTANEOUS 
ACCUMULATION) 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on and engine running with no MAP Sensor DTCs. 

• Set Condition: 
A large vacuum leak has been detected or both of the TP Sensors have failed based on their position being 
2.5 volts and the calculated MAP value is less than the actual MAP minus an Offset value. One trip fault and 
the code will set within 5 seconds. ETC light will flash. 

Possible Causes 

VACUUM LEAK 

RESISTANCE IN THE (F856) 5-VOLT SUPPLY CIRCUIT 

(F856) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

RESISTANCE IN THE (K1) MAP SIGNAL CIRCUIT 

(K1) MAP SIGNAL CIRCUIT SHORTED TO GROUND 

RESISTANCE IN (K900) SENSOR GROUND CIRCUIT 

RESISTANCE IN THE (F855) 5-VOLT SUPPLY CIRCUIT 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

RESISTANCE IN THE TP SENSOR SIGNAL CIRCUIT 

TP SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

RESISTANCE IN THE (K922) TP SENSOR RETURN CIRCUIT 

MAP SENSOR 

THROTTLE BODY 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: The most likely cause of this DTC is a vacuum leak. 

NOTE: This fault code could be present If any Cam/Crank DTCs are set. No repair is necessary for P2172 if 
any Cam or Crank DTCs are set. 

NOTE: Diagnose any 5-Volt SupplYt TP Sensor, Fuel System Lean or Rich, or MAP Sensor DTCs before con
tinuing. 

NOTE: The throttle plate should be free from binding and carbon build up. 
Ignition on. engine not running. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. VACUUM LEAK 

NOTE: This code is enabled on engines with a plastic intake manifold and is intended to limit the maximum 
engine speed if a large crack occurs. 

NOTE: A large vacuum leak is most likely the cause of this DTC. 
Inspect the Intake Manifold and Throttle body for leaks and cracks. 
Inspect the Power Brake Booster for any vacuum leaks. 
Inspect the PCV system for proper operation or any vacuum leaks. 
Inspect the MAP Sensor for proper installation. 

Were any vacuum leaks found? 

Yes »Repair the vacuum leak as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE· STANDARD PROCEDURE.) 

No »Go To 3 

3. MAP SENSOR OPERATION 

Start the engine. 
With a scan tool, monitor the MAP Sensor voltage. 
Snap the Accelerator pedal. 

Does the MAP Sensor voltage vary from below 2.0 volts at idle to above 3.5 volts at Wide Open Throt
tle? 

Yes »Go To 4 

No »Go To 13 

4. TP SENSOR OPERATION 

Ignition on, engine not running. 
With a scan tool, perform the ETC Throttle Follower Te~t. 
TP Sensor No.1 should start at approximately 0.7 of a volt and inc!.ease to 4;.3 volts. 
TP Sensor No.2 should start at approximately 4.3 volts and decrease to 0.7 of a volt. 

Is the voltage transition smooth between the appropriate values? 

Yes »Refer to the INTERMITTENT CONDITION DiagnostiC Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

No »Go To 5 
, " 
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5. RESISTANCE IN THE (F855) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Disconnect the Throttle Body harness connector. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (F855) 5-volt Supply circuit from the 
Throttle Body harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance above 100 ohms? 

Yes »Go To 6 

No »Repair the excessive resistance in the (F855) 5-volt Supply 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and (F855) 5-volt Supply circuit 
at the Throttle Body harness connector. 

Is the resistance above 100 ohms? 

Yes »Go To 7 

No »Repair the short to ground in the (F855) 5-volt Supply cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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7. TP SENSOR 

Connect the C2 PCM harness connector. 
Ignition on, engine not running. 
With a scan tool, monitor the TP Sensor voltage. 
Connect a jumper wire between the (K22) TP Sensor No.1 Signal circuit 
and the (K922) TP Sensor Return circuit in the Throttle Body harness 
connector. 
TP Sensor No.1 voltage should start at approximately 4.8 volts and 
decrease to 0.2 of a volt. 
Connect a jumper wire between the (K122) TP Sensor No.2 Signal cir
cuit and the (F855) 5-volt Supply circuit in the Throttle Body harness 
connector. 
TP Sensor No.2 voltage should start at approximately 0 volts and 
increase to 4.8 to 5.2 volts. 

Does the TP Sensor voltage change to the appropriate voltage 
with the jumper wire installed? 

Yes 

No 

» Disconnect the Battery before replacing the Throttle Body 
Assembly. Replace the Throttle Body Assembly. After instal
lation is complete, use a scan tool and select the ETC 
RELEARN function 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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8. RESISTANCE IN THE (K22) TP SENSOR NO.1 SIGNAL CIRCUIT 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance of the (K22) TP Sensor No.1 Signal circuit from 
the Throttle Body harness connector to the appropriate terminal of spe
cial tool #8815. 

Is the resistance below 5.0 ohms? 

Yes 

No 
» Go To 9 

» Repair the excessive resistance in the (K22) TP Sensor 
No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

9. RESISTANCE IN THE (K122) TP SENSOR NO.2 SIGNAL CIRCUIT 

Measure the resistance of the (K122) TP Sensor No.2 Signal circuit 
from the Throttle Body harness connector to the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 10 

No »Repair the excessive resistance in the (K122) TP Sensor 
No.2 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 A ENGINE - STANDARD PROCEDURE.) 
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1 o. (K22) TP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K22) TP Sensor No.1 
Signal circuit at the Throttle Body harness connector. 

Is the resistance above 100 ohms? 

Yes »Go To 11 

No »Repair the short to ground in the (K22) TP Sensor No.1 BLACK 

Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) ~: 

1 THROTTLE 

11. (K122) TP SENSOR NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K122) TP Sensor 
No.2 Signal circuit at the Throttle Body harness connector. 

Is the resistance above 100 ohms? 

Yes »Go To 12 
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No »Repair the short to ground in the (K122) TP Sensor No.2 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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12. RESISTANCE IN THE (K922) TP SENSOR RETURN CIRCUIT 

Measure the resistance of the (K922) TP Sensor Return circuit from the 
Throttle Body harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 19 

No »Repair the excessive resistance in the (K922) TP Sensor 
Return circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

13. RESISTANCE IN THE (F8S6) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Disconnect the MAP Sensor harness connector. 
Disconnect the C1 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (F856) 5-volt Supply circuit from the MAP 
Sensor harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 14 

No »Repair the excessive resistance in the (F856) 5-volt Supply 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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14. (F856) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (F856) 5-volt Supply 
circuit in the MAP Sensor harness connector. 

Is the resistance above 100k ohms? 

Yes »Go To 15 

No »Repair the short to ground in the (F856) 5-volt Supply cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

15. MAP SENSOR 

Connect the C1 PCM harness connector. 
Ignition on, engine not running. 
With a scan tool, monitor the MAP Sensor voltage. 
Connect a jumper wire between the (K1) MAP Signal circuit and the 
(K900) Sensor ground circuit in the MAP Sensor harness connector. 
Cycle the ignition switch from off to on. 
With a scan tool, monitor the MAP Sensor voltage. 

Does the scan tool display MAP voltage from approximately 4.9 
volts to below 0.5 volt with the jumper wire installed? 

Yes »Replace the MAP Sensor. 

No 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 .. ENGINE - STANDARD PROCEDURE.) 

» Go To 16 

NOTE: Remove the jumper wire before continuing. 

3 

3 

3 

SENSOR· 

MAP 

SENSOR· 
MAP 

8132b312 

8132b317 



DR ------------ ENGINE· ELECTRICAL DIAGNOSTICS - GAS 9 - 935 

16. RESISTANCE IN THE (K1) MAP SIGNAL CIRCUIT 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance of the (K1) MAP Signal circuit from the MAP 
Sensor harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 17 

No »Repair the excessive resistance in the (K1) MAP Signal cir-
cuit 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

1 7. (K1) MAP SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K1) MAP Signal cir
cuit in the MAP Sensor harness connector. 

Is the resistance above lOOk ohms? 

Yes »Go To 18 

No »Repair the short to ground in the (K1) MAP Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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18. RESISTANCE IN THE (K900) SENSOR GROUND CIRCUIT 

Measure the resistance of the (K900) Sensor ground circuit from the 
MAP Sensor harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 19 

No » Repair the excessive resistance in the (K900) Sensor 
ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9,- ENGINE - STANDARD PROCEDURE.) 

19. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the MAP Sensor, Throt
tle Body, and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the MAP 
Sensor, Throttle Body, and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P2173-HIGH AIRFLOWNACUUM LEAK DETECTED (SLOW ACCUMULATION) 
For a complete wiring diagram Refe~ to Section f,W . 

• When Monitored: 
Ignition on and engine running with no MAP Sensor DTC$ .. 

• Set Condition: 
A large vacuum leak has been detected or both of the TP Sensors have failed based on their position being 
2.5 volts and the calculated MAP value is less than the Gas Flow Adaptation value is too high. One trip fault 
the code will set within 5 seconds. ETC light will flash. 

Possible Causes 

VACUUM LEAK 

RESISTANCE INTHE (F856) 5-VOLT SUPPLY CIRCUIT 

(F856) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

RESISTANCE IN THE (K1) MAP SIGNAL CIRCUIT 

(K1) MAP SIGNAL CIRCUIT SHORTED TO GROUND 

RESISTANCE IN (K900) SENSOR GROUND CIRCUIT 

RESISTANCE IN THE (F855) 5-VOLT SUPPLY CIRCUIT 

(F855) 5-yOLT SU~PL~ CIRCUIT SHORTED TO GROUND 

RESISTANCE IN THE TP SENSOR SIGNAL CIRCUIT 

TP SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

RESISTANCE IN THE (K922) TP SENSOR RETURN CIRCUIT 

MAP SENSOR 

THROTTLE BODY 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING)., 

Diagnostic Test 

1 . ACTIVE DTC ' 

NOTE: The most likely cause of this DTC is a vacuum leak. 

NOTE: Diagnose any 5-Volt Supply, TP Sensor, Oxygen Sensor, Fuel related, or MAP Sensor DTCs before 
continuing. 

NOTE: The throttle plate should be free from binding and carbon build up. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. VACUUM LEAK 

NOTE: This code is enabled on engines with a plastic intake manifold and is intended to limit the maximum 
engine speed if a large crack occurs. 

NOTE: A large vacuum leak is most likely the cause of this DTC. 
Inspect the Intake Manifold and Throttle body for leaks and cracks. 
Inspect the Power Brake Booster for any vacuum leaks. 
Inspect the PCV system for proper operation or any vacuum leaks. 
Inspect the MAP Sensor for proper installation. 

Were any vacuum leaks found? 

Yes »Repair the vacuum leak as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. MAP SENSOR OPERATION 

Start the engine. 
With a scan tool, monitor the MAP Sensor voltage. 
Snap the Accelerator pedal. 

Does the MAP Sensor voltage vary from below 2.0 volts at idle to above 3.5 volts at Wide Open Throt
tle? 

Yes »Go To 4 

No »Go To 13 

4. TP SENSOR OPERATION 

Ignition on, engine not running. 
With a scan tool, perform the ETC Throttle Follower Test. 
TP Sensor No.1 should start at approximately 0.7 of a volt and increase to 4.3 volts.' 
TP Sensor No.2 should start at approximately 4.3 volts and decrease to 0.7 of a volt. 

Is the voltage transition smooth between the appropriate values? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

No »Go To 5 
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5. RESISTANCE IN THE (F855) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Disconnect the Throttle Body harness connector. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (F855) 5-volt Supply circuit from the 
Throttle Body harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 100 ohms? 

Yes »Go To 6 

No »Repair the excessive resistance in the (F855) S-volt Supply 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and (F85S) S-volt Supply circuit 
at the Throttle Body harness connector. 

Is the resistance above 100 ohms? 

Yes »Go To 7 

No » Repair the short to ground in the (F855) 5-volt Supply cir
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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7. TP SENSOR 

Connect the C2 PCM harness connector. 
Ignition on, engine not running. 

With a scan tool, monitor the TP Sensor voltage. 
Connect a jumper wire between the (K22) TP Sensor No.1 Signal circuit 
and the (K922) TP Sensor Return circuit in the Throttle Body harness 
connector. 
TP Sensor No.1 voltage should start at approximately 4.8 volts and 
decrease to 0.2 of a volt. 
Connect a jumper wire between the (K122) TP Sensor No.2 Signal cir
cuit and the (F855) 5-volt Supply circuit in the Throttle Body harness 
connector. 
TP Sensor No.2 voltage should start at approximately 0 volts and 
increase to 4.8 to 5.2 volts. 

Does the TP Sensor voltage change to the appropriate voltage 
with the jumper wire installed? 

Yes 

No 

» Disconnect the Battery before replacing the Throttle Body 
Assembly. Replace the Throttle Body Assembly. After instal
lation is complete, use a scan tool and select the ETC 
RELEARN function 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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8. RESISTANCE IN THE (K22) TP SENSOR NO.1 SIGNAL CIRCUIT 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance of the (K22) TP Sensor No.1 Signal circuit from 
the Throttle Body harness connector to the appropriate terminal of spe
cial tool #8815. 

Is the resistance below 5.0 ohms? 

Ves 

No 

» Go To 9 

» Repair the excessive resistance in the (K22) TP Sensor 
No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

9. RESISTANCE IN THE (K122) TP SENSOR NO.2 SIGNAL CIRCUIT 

Measure the resistance of the (K122) TP Sensor No.2 Signal circuit 
from the Throttle Body harness connector to the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Ves »Go To 10 

No »Repair the excessive resistance in the (K122) TP Sensor 
No.2 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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1 o. (K22) TP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K22) TP Sensor No.1 
Signal circuit at the Throttle Body harness connector. 

Is the resistance above 100k ohms? 

Yes »Go To 11 

No »Repair the short to ground in the (K22) TP Sensor No.1 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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11. (K122) TP SENSOR NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K122) TP Sensor 
No.2 Signal circuit at the Throttle Body harness connector. 

Is the resistance above 100k ohms? 

Yes »Go To 12 

No »Repair the short to ground in the (K122) TP Sensor No.2 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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12. RESISTANCE IN THE (K922) TP SENSOR RETURN CIRCUIT 

Measure the resistance of the (K922) TP Sensor Return circuit from the 
Throttle Body harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 19 

No »Repair the excessive resistance in the (K922) TP Sensor 
Return circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

13. RESISTANCE IN THE (F856) 5·VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Disconnect the MAP Sensor harness connector. 
Disconnect the C1 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. ' 
Measure the resistance of the (F856) 5-volt Supply circuit from the MAP 
Sensor harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 14 

No »Repair the excessive resistance in the (F856) 5-volt Supply 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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14. (F856) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (F856) 5-volt Supply 
circuit in the MAP Sensor harness connector. 

Is the resistance above 100k ohms? 

Yes »Go To 15 

No »Repair the short to ground in the (F856) 5-volt Supply cir-
cuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

1 5. MAP SENSOR 

Connect the C1 PCM harness connector. 
Ignition on, engine not running. 
With a scan tool, monitor the MAP Sensor voltage. 
Connect a jumper wire between the (K1) MAP Signal circuit and the 
(K900) Sensor ground circuit in the MAP Sensor harness connector. 

Cycle the ignition switch from off to on. 
With a scan tool, monitor the MAP Sensor voltage. 

Does the scan tool display MAP voltage from approximately 4.9 
volts to below 0.5 volt with the jumper wire installed? 

Yes »Replace the MAP Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) , 

No »Go To 16 

NOTE: Remove the jumper wire before continuing. 
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1 6. RESISTANCE IN THE (K1) MAP SIGNAL CIRCUIT 

Turn the ignition off. 

Disconnect the C2 PCM harness connector.-

Measure the resistance of the (K1) MAP Signal circuit from the MAP 
Sensor harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 17 

No »Repair the excessive resistance in the (K1) MAP Signal cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

17. (K1) MAP SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K1') MAP Signal cir
cuit at the MAP Sensor harness connector. 

Is the resistance above 100k ohms? 

Yes »Go To 18 

No »Repair the short to ground in the (K1) MAP Signal circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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18. RESISTANCE IN THE (K900) SENSOR GROUND CIRCUIT 

Measure the resistance of the (K900) Sensor ground circuit from the 
MAP Sensor harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 19 

No »Repair the excessive resistance in the (K900) Sensor 
ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. {Refer to 
9 - ENGINE - STANDARD PROCEDURE.} 

19. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the MAP Sensor, Throt
tle Body, and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the MAP 
Sensor, Throttle Body, and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P2174-LOW AIRFLOW/RESTRICTION DETECTED (INSTANTANEOUS 
ACCUMULATION) 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on and engine running with no MAP Sensor DTCs . 

• Set Condition: 
PCM calculated MAP value is greater than actual MAP value plus an offset value. One trip fault. Three good 
trips to turn of the mil. ETC light will flash. 

Possible Causes 

RESTRICTED AIR INLET SYSTEM 

RESISTANCE IN THE (F856) 5·VOLT SUPPLY CIRCUIT 

(F856) 5·VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

RESISTANCE IN THE (K1) MAP SIGNAL CIRCUIT 

(K1) MAP SIGNAL CIRCUIT SHORTED TO GROUND 

RESISTANCE IN (K900) SENSOR GROUND CIRCUIT 

RESISTANCE IN THE (F855) 5-VOLT SUPPLY CIRCUIT 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

RESISTANCE IN THE TP SENSOR SIGNAL CIRCUIT 

TP SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

RESISTANCE IN THE (K922) TP SENSOR RETURN CIRCUIT 

MAP SENSOR 

THROTTLE BODY 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic' Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: The most likely cause of this DTC is a plugged intake air system or Dirty Throttle Body. Check for 
TSBs before continuing. 

NOTE: Diagnose any 5-Volt Supply, TP Sensor, Fuel System Lean or Rich, or MAP Sensor DTCs before con
tinuing. 

NOTE: The throttle plate should be free from binding and carbon build up. 

NOTE: Question the customer about weather conditions, as ICE build up on the blade can cause this fault 
when ambient is around -100 C (140 F) to 40 C (390 F) range. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. RESTRICTED AIR INLET SYSTEM 

Turn the ignition off. 
Remove the Air Cleaner Assembly. 
Remove the Air Filter. 
Inspect the Throttle Body opening for signs of any foreign materials. 
Check the intake tube/air cleaner for obstructions - include snow packing questions to customer. 

Were any restrictions found? 

Yes »Repair the restriction as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. MAP SENSOR OPERATION 

Start the engine. 
With a scan tool, monitor the MAP Sensor voltage. 
Snap the Accelerator pedal. 

Does the MAP Sensor voltage vary from below 2.0 volts at idle to above 3.5 volts at Wide Open Throt
tle? 

Yes »Go To 4 

No »Go To 13 

4. TP SENSOR OPERATION 

Ignition on, engine not running. 
With a scan tool, perform the ETC Throttle Follower Test. 
TP Sensor No.1 should start at approximately 0.7 of a volt and increase to 4.3 volts. 
TP Sensor No.2 should start at approximately 4.3 volts and decrease to 0.7 of a volt. 

Is the voltage transition smooth between the appropriate values? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

No »Go To 5 
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5. RESISTANCE IN THE (F855) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Disconnect the Throttle Body harness connector. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (F855) 5-volt Supply circuit from the 
Throttle Body harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 100 ohms? 

Yes »Go To 6 

No »Repair the excessive resistance in the (F855) 5-volt Supply 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and (F855) 5-volt Supply circuit 
at the Throttle Body harness connector. 

Is the resistance above 100k ohms? 

Yes »Go To 7 

No »Repair the short to ground in the (F855) 5-volt Supply cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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7. TP SENSOR 

Connect the PCM harness connectors. 
Ignition on, engine not running. 
With a scan tool, monitor the TP Sensor voltage. 
Connect a jumper wire between the (K22) TP Sensor No.1 Signal cir:cuit 
and the (K922) TP Sensor Return circuit in the Throttle Body harness 
connector. 
TP Sensor No.1 voltage should start at approximately 4.8 volts and 
decrease to 0.2 of a volt. 
Connect a jumper wire between the (K122) TP Sensor No.2 Signal cir
cuit and the (F855) 5~volt Supply circuit in the Throttle Body harness 
connector. 
TP Sensor No.2 voltage should start at approximately 0 volts and 
increase to 4.8 to 5.2 volts. 

Does the TP Sensor voltage change to the appropriate voltage 
with the jumper wire installed? 

Yes »Disconnect the Battery before replacing the Throttle Body 
Assembly. Replace the Throttle Body Assembly. After instal
lation is complete, use a scan tool and select the ETC 
RELEARN function 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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8. RESISTANCE IN THE (K22) TP SENSOR NO.1 SIGNAL CIRCUIT 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance of the (K22) TP Sensor No.1 Signal circuit from 
the Throttle Body harness connector to the appropriate terminal of spe
cial tool #8815. 

Is the resistance below 5.0 ohms? 

Yes 

No 
» Go To 9 

» Repair the excessive resistance in the (K22) TP Sensor 
No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

9. RESISTANCE IN THE (K122) TP SENSOR NO.2 SIGNAL CIRCUIT 

Measure the resistance of the (K122) TP Sensor No.2 Signal circuit 
from the Throttle Body harness connector to the appropriate terminal of 
special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 10 

No »Repair the excessive resistance in the (K122) TP Sensor 
No.2 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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10. (K22) TP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K22) TP Sensor No.1 
Signal circuit at the Throttle Body harness connector. 

Is the resistance above 100k ohms? 

Yes »Go To 11 

No »Repair the short to ground in the (K22) TP Sensor No.1 BLACK 

Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 • ENGINE· STANDARD PROCEDURE.) ~: 
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11. (K122) TP SENSOR NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K122) TP Sensor 
No.2 Signal circuit at the Throttle Body harness connector. 

Is the resistance above 100k ohms? 

Yes »Go To 12 

No »Repair the short to ground in the (K122) TP Sensor No.2 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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12. RESISTANCE IN (K922) TP SENSOR RETURN CIRCUIT 

Measure the resistance of the (K922) TP Sensor Return circuit from ·the 
Throttle Body harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 19 

No »Repair the excessive resistance in the (K922) TP Sensor 
Return circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE· STANDARD PROCEDURE.) 

13. RESISTANcE IN THE (F856) 5 .. VOLT SUPPLY CIRCU~T 
Turn the ignition off .. 
Disconnect the MAP Sensor harness connector. 
Disconnect the Cl pcM harness connector. 

CAUTION: Do n.ot probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to .pln connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (F856) 5-volt Supply circuit from the MAP 
Sensor harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 14 

No »Repair the excessive resistance in the (F856) 5-volt Supply 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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14. (F856) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (F856) 5-volt Supply 
circuit in the MAP Sensor harness connector. 

Is the resistance above 100k ohms? 

Yes »Go To 15 

No »Repair the short to ground in the (F856) 5-volt Supply cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

1 5. MAP SENSOR 

Connect the PCM harness connectors. 
Ignition on, engine not running. 
With a scan tool, monitor the MAP Sensor voltage. 
Connect a jumper wire between the (K1) MAP Signal circuit and the 
(K900) Sensor ground circuit. 
Cycle the ignition switch from off to on. 
With a scan tool, monitor the MAP Sensor voltage. 

Does the scan tool display MAP voltage from approximately 4.9 
volts to below 0.5 volt with the jumper wire installed? 

Yes »Replace the MAP Sensor. 

No 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 16 

NOTE: Remove the jumper wire before continuing. 
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16. RESISTANCE IN THE (K1) MAP SIGNAL CIRCUIT 

Turn the ignition off. 

Disconnect the C2 PCM harness connector. 

Measure the resistance of the (K1) MAP Signal circuit from the MAP 
Sensor harness conne~tor to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Ves »Go To 17 

No »Repair the excessive resistance in the (K1) MAP Signal cir-
cuit 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE ~ STANDARD PROCEDURE.) 

17. (K1) MAP SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K1) MAP Signal cir
cuit in the MAP Sensor harness connector. 

Is the resistance above 100k ohms? 

Ves »Go To 18 

No »Repair the short to ground in the (K1) MAP Signal circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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18. RESISTANCE IN (K900) SENSOR GROUND CIRCUIT 

Measure the resistance of the (K900) Sensor ground circuit from the 
MAP Sensor harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 19 

No »Repair the excessive resistance in the (K900) Sensor 
ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

1 9. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the MAP Sensor, Throt
tle Body, and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the MAP 
Sensor, Throttle Body, and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P2175-LOW AIRFLOW/RESTRICTION DETECTED (SLOW ACCUMULA1-ION) 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Ignition on and engine running with no MAP Sensor DTCs . 

• Set Condition: 
PCM calculated MAP value is greater than actual MAP value plus an offset value. One trip fault and the code 
will set within 5 seconds. Three good trips to turn of the mil. ETC light will flash. 

Possible Causes 

RESTRICTED AIR INLET SYSTEM 

RESISTANCE IN THE (F856) 5-VOLT SUPPLY CIRCUIT 

(F856) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

RESISTANCE IN THE (K1) MAP SIGNAL CIRCUIT 

(K1) MAP SIGNAL CIRCUIT SHORTED TO GROUND 

RESISTANCE IN (K900) SENSOR GROUND CIRCUIT 

RESISTANCE IN THE (F855) 5-VOLT SUPPLY CIRCUIT 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

RESISTANCE IN THE TP SENSOR SIGNAL CIRCUIT 

TP SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

RESISTANCE IN THE (K922) TP SENSOR RETURN CIRCUIT 

MAP SENSOR 

THROTTLE BODY 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: The most likely cause of this DTC is a plugged intake air system or dirty Throttle Body_ Check for 
any TSBs before continuing. 

NOTE: Diagnose any 5-Volt Supply, TP Sensor, Oxygen Sensor, Fuel related or MAP Sensor DTCs before 
continuing. 

NOTE: The throttle plate should be free from binding and carbon build up. 

NOTE: Question the customer about weather conditions, as ICE build up on the blade can cause this fault 
when ambient is around -10 0 C (14 0 F) to 40 C (390 F) range. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. RESTRICTED AIR INLET SYSTEM 

Turn the ignition off. 
Remove the Air Cleaner Assembly. 
Remove the Air Filter. 
Inspect the Throttle Body opening for signs of any foreign materials. 
Check the intake tube/air cleaner for obstructions - include snow packing questions to customer. 

Were any restrictions found? 

Yes »Repair the restriction as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. MAP SENSOR OPERATION 

Start the engine. 
With a scan tool, monitor the MAP Sensor voltage. 
Snap the Accelerator pedal. 

Does the MAP Sensor voltage vary from below 2.0 volts at idle to above 3.5 volts at Wide Open Throt
tle? 

Yes »Go To 4 

No »Go To 13 

4. TP SENSOR OPERATION 

Ignition on, engine not running. 
With a scan tool, perform the ETC Throttle Follower Test. 
TP Sensor No.1 should start at approximately 0.7 of a volt and increase to 4.3 volts. 
TP Sensor No.2 should start at approximately 4.3 volts and decrease to 0.7 of a volt. 

Is the voltage transition smooth between the appropriate values? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

No »Go To 5 
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5. RESISTANCE IN THE (F855) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Disconnect the Throttle Body harness connector. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (F855) 5-volt Supply circuit from the 
Throttle Body harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 100 ohms? 

Yes »Go To 6 

No » Repair the excessive resistance in the (F855) 5-volt Supply 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6. (F855) 5 .. VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and (FB55) 5-volt Supply circuit 
at the Throttle Body harness connector. 

Is the resistance above 100k ohms? 

Yes »Go To 7 

No »Repair the short to ground in the (F855) 5-volt Supply cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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7. TP SENSOR 

Connect the PCM harness connector. 
Ignition on, engine not running. 
With a scan tool, monitor the TP Sensor voltage. 
Connect a jumper wire between the (K22) TP Sensor No.1 Signal c.ircuit 
and the (K922) TP Sensor Return circuit in the Throttle Body harness 
connector. 
TP Sensor No.1 voltage should start at approximately 4.8 volts and 
decrease to 0.2 of a volt. 
Connect a jumper wire between the (K122) TP Sensor No.2 Signal cir
cuit and the (F855) 5-volt Supply circuit in the Throttle Body harness 
connector. 
TP Sensor No.2 voltage should start at approximately 0 volts and 
increase to 4.8 to 5.2 volts. 

Does the TP Sensor voltage change to the appropriate voltage 
with the jumper wire installed? 

Yes »Disconnect the Battery before replacing the Throttle Body 
Assembly. Replace the Throttle Body Assembly. After instal
lation is complete, use a scan tool and select the ETC 
RELEARN function 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 
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8. RESISTANCE IN THE (K22) TP SENSOR NO.1 SIGNAL CIRCUIT: 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance of the (K22) TP Sensor No.1 Signal circuit from 
the Throttle Body harness connector to the appropriate terminal of spe
cial tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 9 

No »Repair the excessive 'resistance in the (K22) TP Sensor 
No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

9. RESISTANCE IN THE (K122) TP SENSOR NO.2 SIGNAL CIRCUIT 

Measure the resistance of the (K122) TP Sensor No.2 Signal circuit 
from the Throttle Body harness connector to the appropriate terminal of 
special tool #8815. 

Is t"e resistance below 5.0 ohms? 

Yes »Go To 10 

No »Repair the excessive resistance in the (K122) TP Sensor 
No.2 Signal circuit. 
Perform the POWERTRAIN VERI FICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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1 o. (K22) TP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K22) TP Sensor No.1 
Signal circuit at the Throttle Body harness connector. 

Is the resistance above 100k ohms? 

Yes »Go To 11 

No »Repair the short to ground in the (K22) TP Sensor No.1 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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11. (K122) TP SENSOR NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K122) TP Sensor 
No.2 Signal circuit at the Throttle Body harness connector. 

Is the resistance above 100k ohms? 

Yes »Go To 12 

No »Repair the short to ground in the (K122) TP Sensor No.2 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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12. RESISTANCE IN THE (K922) TP SENSOR RETURN CIRCUIT 

Measure the resistance of the (K922) TP Sensor Return circuit from the 
Throttle Body harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below S.O ohms? 

Yes »Go To 19 

No »Repair the excessive resistance in the (K922) TP Sensor 
Return circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

13. RESISTANCE IN THE (F856) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Disconnect the MAP Sensor harness connector. 
Disconnect the C1 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing ,the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (F856) 5-volt Supply circuit from the MAP 
Sensor harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 14 

No »Repair the excessive resistance in the (F856) 5-volt Supply 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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14. (F856) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (F856) 5-volt Suppty 
circuit in the MAP Sensor harness connector. 

Is the resistance above 100k ohms? 

Yes »Go To 15 

No »Repair the short to ground in the (F856) 5-volt Supply cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

15. MAP SENSOR 

Connect the C 1 PCM harness connector. 
Ignition ant engine not running. 
With a scan tool, monitor the MAP Sensor voltage. 
Connect a jumper wire between the (K1) MAP Signal circuit and the 
(K900) Sensor ground circuit. 
Cycle the ignition switch from off to on. 
With a scan tool, monitor the MAP Sensor voltage. 

Does the scan tool display MAP voltage from approximately 4.9 
volts to below 0.5 volt with the jumper wire installed? 

Yes »Replace the MAP Sensor. 

No 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 16 

NOTE: Remove the jumper wire before continuing. 
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16. RESISTANCE IN THE (K1) MAP SIGNAL CIRCUIT 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance of the (K1) MAP Signal circuit from the MAP 
Sensor harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 17 

No »Repair the excessive resistance in the (K1) MAP Signal cir-
cuit 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

17. (K1) MAP SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K1) MAP Signal cir
cuit in the MAP Sensor harness connector. 

Is the resistance above 100k ohms? 

Yes »Go To 18 

No »Repair the short to ground in the (K1) MAP Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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18. RESISTANCE IN THE (K900) SENSOR GROUND CIRCUIT 

Measure the resistance of the (K900) Sensor ground circuit from the 
MAP Sensor harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 19 

No »Repair the excessive resistance in the (K900) Sensor 
ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

19. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the MAP Sensor, Throt
tle Body, and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the MAP 
Sensor, Throttle Body, and the Powertrain Control Module connectors. 

Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P2181-COOLING SYSTEM PERFORMANCE 
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• When Monitored: 
Ignition on, Engine running, and no ECT DTCs present. 

• Set Condition: 
PCM recognizes that the ECT has failed its self coherence test. The coolant temp should only change at a 
certain rate, if this rate is too slow or too fast this fault will set. Two trip fault. Three good trips to clear MIl. 
ETC light will illuminate on first trip failure. 

Possible Causes 

LOW COOLANT LEVEL 

(K2) ECT SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K2) ECT SIGNAL CIRCUIT OPEN 

(K900) SENSOR GROUND CIRCUIT OPEN 

(K2) ECT SIGNAL CIRCUIT SHORTED TO GROUND 

(K2) ECT SIGNAL CIRCUrT SHORTED TO THE (K900) SENSOR GROUND 
THERMOSTAT . 

ECTSENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 

NOTE: If this code sets during extreme ambient temperatures, improper installation of a block heater could 
be the cause of this DTC. 
With a scan tool, select View DTCs. 
Diagnose all other ECT and Cooling System codes before continuing. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSfS 
AND TESTING.) 

2. LOW COOLANT LEVEL 

NOTE: If a Engine Coolant Temperature (ECT) OTC is set along with this code, diagnose the ECT OTC first. 

NOTE: Inspect the ECT terminals and related PCM terminals. Ensure the terminals are free from corrosion 
and damage. 

NOTE: The best way to diagnose this OTC is to allow the vehicle to sit overnight outside in order to have 
a totally cold soaked engine. 

NOTE: Extremely cold outside ambient temperatures may have caused this OTC to set. 

NOTE: Need to make sure that no Cooling System OTCs are set or changes that would make the warm up 
much slower or much faster: broken water pump can set this, addition of aftermarket auxiliary cooler can 
set this OTC. 

WARNING: Never open the cooling system when the engine is hot. The system is under pressure. Failure to 
follow these instructions can result in personal injury or death. Allow the engine to cool before opening the 
cooling system. 
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Inspect the coolant system for proper level and condition. 

Is the coolant level and condHion OK? 

Yes »Go To 3 

No »Inspect the vehic~e for a coolant leak and add the necessary amount of coolant. 
Perform the POWERTRA1N VERIFICATION TEST. (Refer to 9 - ENGINE· STANDARD PROCEDURE.) 

3. THERMOSTAT 

NOTE: This test works best if performed on a cold engine (cold soak). 
Ignition on. engine not running. , 
With a scan tool, read the Eng Coolant Tmp Deg value. If the engine was· allowed to sit ovemight (cold soak). the 
temperature value should be a sensible value that is somewhere close to the ambient temperature. 

NOTE: If engine coolant temperature is above 82° C (180° F), allow the engine to cool until 65° C (150° F) is 
reached. 
Start the Engine. 
During engine warm-up monitor the Eng Coolant Tmp Deg value. The temp deg value change should be a smooth 
transition from start up to normal operating temp 82° C (1800 F). Also monitor the actual coolant temperature with 
a thermometer. 

NOTE: As the engine warms up to operating, t~mperature, the actual c~o'olaht temperature (thermometer read
ing) and the Eng Coolant Tmp Deg on the scan tool should stay relatively close to each, other. 
Using the appropriate serviCe information, ~eterr1Jin~ the prqper openil')g temperature of the thermostat. 

',,' ,~ . -

. Did the thermostat open at the proper temper:ature? 
", 

Yes »Go To 4 

No »Replace the thermostat. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

4. ECT SENSOR 

Turn the .'ig~ition off. 
Disconnect the ECT Sensor h8fness connector. 

. Ignition on, engine not running.' . 

With a scan tool, read the ECT ·volt~ge. 
Connect a jumper between the (K2) ECT Signal circuit and the (K900) 
Sensor ground circuit in the ECi Sensor harness connector. 

NOTE: The sensor voltage should be approximately 0.0 volts (plus 
or minus .1 volt) with the jump~r. wire in place. 

Does the scan tool display the voltage as described above? 

Yes »Replace the ECT Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 
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5. (K2) ECT SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (K2) ECT Signal circuit in the ECT Sensor 
harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K2) EeT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

6. (K2) ECT SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K2) ECT Signal circuit from the ECT 
Sensor harness connector to the appropriate terminal of special tool 
#8815. 

Is the resistance below 5.0 ohms? 

Ves »Go To 7 

No »Repair the open in the (K2) ECT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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7. (K900) SENSOR GROUND CIRCUIT OPEN 

Measure the resistance of the (K900) Sensor ground circuit from the 
ECT Sensor harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 8 

No »Repair the open in the (K900) Sensor ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 • ENGINE· STANDARD PROCEDURE.) 

8. (K2) ECT SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K2) ECT Signal circuit 
in the ECT Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K2) ECT Signal circuit. 

No 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 • ENGINE· STANDARD PROCEDURE.) 
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9. (K2) ECT SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND CIRCUIT 

Measure the resistance between the (K2) ECT Signal circuit and the 
(K900) Sensor ground circuit in the ECT Sensor harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (K900) Sensor ground and the 
(K2) ECT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 . ENGINE· STANDARD PROCEDURE.) 

No »Go To 10 
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10. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Sensor and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
related Sensor and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P2271-02 SENSOR 1/2 SIGNAL STUCK RICH 
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• When Monitored: 
With the engine running, vehicle speed above 96 kph (60 mph), throttle open for a minimum of 120 seconds, 
ECT greater than 70° C (158° F), catalytic converter temperature greater than 6000 C (1112° F). and down
stream oxygen sensor in a rich state. During a decel fuel shutoff event. the downstream oxygen sensor should 
switch from rich to lean within a specific time . 

• Set Condition: 
The PCM monitors the downstream 02 sensor. If the PCM does not detect a rich to lean switch within a spe
cific time during a decel fuel shutoff event, the monitor will fail. Two trip fault. Three good trips to turn off the 
MIL. 

Possible Causes 

OXYGEN SENSOR WIRING OR CONNECTORS 

02 SENSOR SIGNAL CIRCUIT 

02 SENSOR RETURN CIRCUIT 

1/2 02 SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. DTC IS ACTIVE 

Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING). 

2. CHECKING THE OXYGEN SENSOR OPERATION 

NOTE: Check for signs of contaminants that may have damaged the 02 Sensor, such as contaminated fuel, 
unapproved silicone, oil and coolant. 
Perform the diagnostic procedure for *CHECKrNG THE OXYGEN SENSOR OPERATION. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the, POWERTRAtN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the 1/2 02 Sensor and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P2273-02 SENSOR 212 SIGNAL STUCK RICH 
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• When Monitored: 
With the engine running, vehicle speed above 96 kph (60 mph), throttle open for a minimum of 120 seconds, 
ECT greater than 70 C (158 F), catalytic converter temperature greater than 600 C (1112 F), and downstream 
oxygen sensor in a rich state. During a decel fuel shutoff event, the downstream oxygen sensor should switch 
from rich to lean within a specific time . 

• Set Condition: 
The PCM monitors the downstream 02 sensor. If the PCM does not detect a rich to lean switch within a spe
cific time during a decel fuel shutoff event, the monitor will fail. Two trip fault. Three good trips to turn off the 
MIL. 

Possible Causes 

OXYGEN SENSOR WIRING OR CONNECTORS 

02 SENSOR SIGNAL CIRCUIT 

02 SENSOR RETURN CIRCUIT 

212 02 SENSOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre·Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. DTC IS ACTIVE 

Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: It may be necessary to test drive the vehicle within the DTC monitoring conditions in order for this 
DTC to set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING). 

2. CHECKING THE OXYGEN SENSOR OPERATION 

NOTE: Check for signs of contaminants that may have damaged the 02 Sensor, such as contaminated fuel, 
unapproved Silicone, oil and coolant. 
Perform the diagnostiC procedure for *CHECKING THE OXYGEN SENSOR OPERATION. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the 2/2 02 Sensor and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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For a complete wiring diagram Refer to Section aw . 
• When Monitored: 

Ignition on. No Break or APPS faults present. 
• Set Condition: 

The PCM recognizes a brake application following the APPS showing a fixed pedal opening. Temporary or 
permanent. Internally the PCM will reduce throttle opening below driver demand. One trip fault and the code 
will be set within 5 seconds. ETC light will illuminate, the light will only stay illuminated while DTC is active. 

Possible Causes 

CUSTOMER PRESSING ACCELERATOR PEDAL, THEN PRESSING BRAKE PEDAL, AND CONTINUES 
HOLDING THEM DOWN SIMULTANEOUSLY 

STOP LAMP SWITCH 

APP SENSOR 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. DTC INFORMATION 

NOTE: If a pedal assembly becomes mechanically stuck the voltage output will stay fixed, if this is also 
Followed by a long application of the brakes this code will set. 

NOTE: When this code sets the pedal position in the PCM software will ramp to idle. If the Pedal voltage 
changes OR the brake pedal is released, the pedal position in the PCM software will ramp up to the pedal 
position and the ETC light will go out. 
With a scan tool, read DTCs and record the related Freeze Frame data. 
Diagnose all other Stop Lamp Switch and APP Sensor codes before continuing. 
This code can be set by a driver who uses both feet while driving, one for the Accelerator Pedal and the other for 
the Brake Pedal. 

NOTE: The most likely cause of this DTC is caused by the customer Brake Torquing the engine by pressing 
the Accelerator pedal and the pressing the Brake Pedal. 
Ask the driver of the vehicle if these conditions apply to their driving habits. 

Are the listed conditions part of the customers driving habits? 

Yes »Advise the customer of what caused the DTC. This is normal operation of a ETC equipped vehicle 
because of safety issues. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 2 

2. STOP LAMP SWITCH OPERATION 

With a scan tool, read both Stop Lamp Switch statuses while pressing and releasing the Brake Pedal. 

Does the scan tool display the Pressed and Released while pressing and releasing the Pedal? 

Yes »Go To 3 

No »Check the Stop Lamp Switch for proper installation and check the related circuits for opens and shorts 
using the appropriate wiring diagram. If OK, replace the Stop Lamp Switch assembly. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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3. APP SENSOR SWEEP 

Ignition on, engine not running. 

With a scan tool, monitor both APP Sensor voltage readings. 
Slowly press the accelerator pedal from idle until it reaches the end stop near the floor. 
APPS No.1 voltage should start at approximately 0.45 of a volt and increase to approximately 4.6 volts with a 
smooth transition. 
APPS No.2 voltage should start at approximately 0.22 of a volt and increase to approximately 2.31 volts with a 
smooth transition. 

Does the voltage for the appropriate sensor follow the list specification? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

No »Check the Signal and Return circuits for opens and shorts. If OK, Replace the APP Sensor Assembly 
per Service Information. After installation is complete, with a scan tool select the ETC RELEARN func
tion to relearn the APPS values. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P2302-IGNITION COIL 1 SECONDARY CIRCUIT· INSUFFICIENT IONIZATION 
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• When Monitored: 
Engine running and battery voltage greater than 10 volts . 

• Set Condition: 
If PCM detects that the secondary ignition burn time is incorrect, too short, or not present, an error is detected. 
One Trip Fault. Three good trips to turn off the MIL. 

(K342) ASD CONTROL OUTPUT CIRCUIT 

(K19) COIL CONTROL NO.1 CIRCUIT OPEN 

Possible Causes 

(K19) COIL CONTROL NO.1 CIRCUIT SHORTED TO GROUND 

COIL ON PLUG 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any ASD related DTCs before continuing. 
Start the engine. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Does the DTC become Active? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (K342) ASD CONTROL OUTPUT CIRCUIT 

Turn the ignition off. 
Disconnect the Coil on Plug harness connector. 
Ignition on, engine not running. 

NOTE: Make sure the test light is probing the circuit before actu
ating the Coil or a OTC may set and not allow the actuation. 
Using a 12-volt test light connected to ground, probe the (K342) ASD 
Control Output circuit in the Coil on Plug harness connector. 
With a scan tool, actuate the ASD. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No »Repair the open or short to ground in the (K342) ASD Con-
trol Output circuit between the TI PM and Coil harness con
nector. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

NOTE: Stop All Actuations. 

COIL

KlNITION 816Od989 
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3. COIL ON PLUG RESISTANCE 

Turn the ignition off. 

NOTE: The following resistance measurement shOuld be taken between 70° and 80° F. 
Measure the resistance of the Coil on Plug. 
4.7L and 3.7L Primary Ignition Coil resistance is 0.6 to 0.9 of an ohm at 25° C (770 F). 
5.7L Primary Ignition Coil resistance is 0.558 to 0.682 of an ohm at 25° C (770 F). 

Is the resistance within the given specification for the Ignition Coil being tested? 

Ves »Go To 4 

No »Replace the Coil on plug. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

4. IGNITION COIL 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
Using a 12-volt test light connected to a 12-volt source, probe the (K19) 
Coil Control No.1 circuit. 
Crank the engine for 5 seconds while observing the test light. 

What is the condition of the test light while cranking the 
engine? 

Brightly blinking. 
Verify that there is good pin to terminal contact in the Igni
tion Coil and the Powertrain Control Module connectors. 
Replace the Ignition Coil if no problems were found in the 
connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

ON constantly. 
Go To 5 

OFF constantly. 
Go To 6 

5. (K19) COIL CONTROL NO.1 CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Disconnect the C2 PCM harness connector. 
Measure the resistance between ground and the (K19) Coil Control 
No.1 circuit in the Coil on Plug harness connector. 

Is the resistance below 100 ohms? 

Ves »Repair the short to ground in the (K19) Coil Control No.1 
circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 7 
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Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM. terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K19) Coil Control No.1 circuit from the , 
Coil on Plug harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K19) Coil Control No.1 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Ignition Coil and the 
Powertrain Control Module (PCM). ' 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Ignition Coil and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
Engine running and battery voltage greater than 10 volts . 

• Set Condition: 
If PCM detects that the secondary ignition burn time is incorrect, too short, or not present, an error is detected. 
One Trip Fault. Three good trips to turn off the MIL. 

(K342) ASD CONTROL OUTPUT CIRCUIT 

(K17) COIL CONTROL NO.2 CIRCUIT OPEN 

Possible Causes 

(K17) COIL CONTROL NO.2 CIRCUIT SHORTED TO GROUND 

COIL ON PLUG 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: Diagnose any ASD related DTCs before continuing. 
Start the engine. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Does the DTC become Active? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (K342) ASD CONTROL OUTPUT CIRCUIT 

Turn the ignition off. 
Disconnect the Coil on Plug harness connector. 
Ignition on, engine not running. 

NOTE: Make sure the test light is probing the circuit before actu .. 
ating the Coil or a DTC may set and not allow the actuation. 
Using a 12-volt test light connected to ground, probe the (K342) ASD 
Control Output circuit in the Coil on Plug harness connector. 
With a scan tool, actuate the ASD. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No »Repair the open or short to ground in the (K342) ASD Con-
trol Output circuit between the TIPM and Coil harness con
nector. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

NOTE: Stop All Actuations. 
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3. COIL ON PLUG RESISTANCE 

Turn the ignition off. 

NOTE: The following resistance measurement should be taken between 70° and 80° F. 
Measure the resistance of the Coil on Plug. 
4.7L and 3.7L Primary Ignition Coil resistance is 0.6 to 0.9 of an ohm at 25° C (770 F). 
5.7L Primary Ignition Coil resistance is 0.558 to 0.682 of an ohm at 25 0 C (770 F). 

Is the resistance within the given specification for the Ignition Coil being tested? 

Yes »Go To 4 

No »Replace the Coil on plug. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE STANDARD PROCEDURE.) 

4. IGNITION COIL 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
Using a 12-volt test light connected to a 12-volt source. probe the (K17) 
Coil Control No.2 circuit. 
Crank the engine for 5 seconds while observing the test light. 

What is the state of the test light while cranking the engine? 

Brightly blinking. 
Verify that there is good pin to terminal contact in the Igni
tion Coil and the Powertrain Control Module connectors. 
Replace the Ignition Coil if no problems were found in the 
connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

ON constantly. 
Go To 5 

OFF constantly. 
Go To 6 

5. (K17) COIL CONTROL NO.2 CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance between ground and the (K17) Coil Control 
No.2 circuit in the Coil on Plug harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K17) Coil Control No.2 
circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 7 
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6. (K17) COIL CONTROL NO.2 CIRCUIT OPEN 

Turn the ignition off. 

Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K17) Coil Control No.2 circuit from the 
Coil on Plug harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K17) Coil Control No.2 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Ignition Coil and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Ignition Coil and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 



9 .. 990 ENGINE· ELECTRICAL DIAGNOSTICS· GAS ------------ DR 

P2308-IGNITION COIL 3 SECONDARY CIRCUIT· INSUFFICIENT IONIZATION 

10 

l8 

IODULE· 
POW ERT UII 
COITROLC3 

(lGC, 

I BATT AI I 
,- - - -~ - - - - - - -I~:T~~~~ 
I - - B(+)- - - ., ELECTRONICS IIITEGRATED 

ASD I POWER I I ASD CONTROL I 
I L CONTROL ___ OUTPU~ I I 
l __ ] ____ 1. _____ J 

It OilY C1D 

K342 
16 

BRMT 
I 
e ------e---e 1137 

K51 
20 

BRMT 

I 
K342 

16 
BRNH 

4 t C130 

K342 
16 

BRMT 
I 

e 8t12 
I 

K342 
16 

BRIWT 

I 
e 814. 
I 

K342 
16 

BIbWT 
1 
e SU9 
i 

K342 
16 

BRtWT 

J 
1y 

K1B 
18 

DBIOR 

K342 K342 
16 16 

BRMT BRIWT 

COIL· 
IGIITlO." 0.1 

l C2 7 ~ C2 19 C3 28 C3 
,.. - ASD - - - COIL - - - - AsD- - AsO- - - -IODULE. 

I CONTROL CONTlWl CONTROL CONTROL I POWERTRAII 
I NO,3 OUTPUT OUTPUT I CONTROL 

11-------------

IODULE· 
TOTALLY 

IMTEGRATED 
POWER C2 

10 

5 38 

IODULE· 
PO.ERtRAII 
COIITROL C2 

(lGC) 

16 

22 

....J 

IODULE· 
TOTALLY 

IIITEGRATED 
POWER C10 

For a complete wiring diagram Refer to Section 8W. 

COIL· 
IQIIITI01"O.3 



DR ------------ ENGINE· ELECTRICAL DIAGNOSTICS - GAS 9 - 991 

• When Monitored: 
Engine running and battery voltage greater than 10 volts . 

• Set Condition: 
If PCM detects that the secondary ignition burn time is incorrect, too short, or not present. an error is detected. 
One Trip Fault. Three good trips to turn off the MIL. 

(K342) ASD CONTROL OUTPUT CtRCUIT 

(K18) COIL CONTROL NO.3 CIRCUIT OPEN 

Possible Causes 

(K18) COIL CONTROL NO.3 CIRCUIT SHORTED TO GROUND 

COrLON PLUG 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any ASD related OTCs before continuing. 
Start the engine. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Does the DTC become Active? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2.. (K342) ASD CONTROL OUTPUT CIRCUIT 

Turn the ignition off. 
Disconnect the Coil on Plug harness connector. 
Ignition on, engine not running. 

NOTE: Make sure the test light Is probing the circuit before actu
ating the Coil or a OTC may set and not allow the actuation. 
Using a 12-volt test light connected to ground, probe the (K342) ASD 
Control Output circuit in the Coil on Plug harness connector. 
With a scan tool, actuate the ASD. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No »Repair the open or short to ground in the (K342) ASD Con· 
trol Output circuit between the TIPM and Coil harness con· 
nectar. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

NOTE: Stop All Actuations. 
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3. COIL ON PLUG RESISTANCE 

Turn the ignition off. 

NOTE: The following resistance measurement should betaken between 70° and SO° F. 
Measure the resistance of the Coil on Plug. 

4.7L and 3.7L Primary Ignition Coil resistance is 0.6 to 0.9 of an ohm at.25° C (770 F). 

S.7L Primary Ignition Coil resistance is 0.558 to 0.682 of an ohm at 250 C (770 F). 

Is the resistance within the given specification for the Ignition Coil being tested? 

Yes »Go To 4 

No »Replace the Coil on plug. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

4. IGNITION COIL 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
Using a 12-volt test light connected to a 12-volt source, probe the (K18) 
Coil Control NO.3 circuit. 

Crank the engine for 5 seconds while observing the test light. 

What is the state of the test light while cranking the engine? 

Brightly blinking. 
Verify that there is good pin to termi~al contact in the Igni
tion Coil and the Powertrain Control Module connectors. 
Replace the Ignition Coil if no problems were found in the 
connectors. 

Perform the POWE,RTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

ON constantly. 
Go To 5 

OFF constantly. 
Go To 6 

5. (K1S) COIL CONTROL NO.3 CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Disconnect the C2 PCM harness connector. 

Measure the resistance between ground and the (K18) Coil Control 
NO.3 circuit in the Coil on Plug harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K18) Coil Control NO.3 
circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 7 
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6. (K18) COIL CONTROL NO.3 CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K18) Coil Control NO.3 circuit from the 
Coil on Plug harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K18) Coil Control No.3 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Ignition Coil and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires_ 
Look for broken, bent, pushed out or corroded terminals. Verity that there is good pin to terminal contact in the 
Ignition Coil and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
Engine running and battery voltage greater than 10 volts . 

• Set Condition: 
If PCM detects that the secondary ignition burn time is incorrect, too short, or not present, an error is detected. 
One Trip Fault. Three good trips to turn off the MIL. 

(K342) ASD CONTROL OUTPUT CIRCUIT 

(K15) COIL CONTROL NO.4 CIRCUIT OPEN 

Possible Causes 

(K15) COIL CONTROL NO.4 CIRCUIT SHORTED TO GROUND 

COIL ON PLUG 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: Diagnose any ASD related DTCs before continuing. 
Start the engine. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTe, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Does the DTC become Active? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (K342) ASD CONTROL OUTPUT CIRCUIT 

Turn the ignition off. 
Disconnect the Coil on Plug harness connector. 
Ignition on, engine not running. 

NOTE: Make sure the test light Is probing the circuit before actu
ating the Coil or a DTC may set and not allow the actuation. 
Using a 12-volt test light connected to ground, probe the (K342) ASD 
Control Output circuit in the Coil on Plug harness connector. 
With a scan tool, actuate the ASD. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No »Repair the open or short to ground in the (K342) ASD Con-
trol Output circuit between the TIPM and Coil harness con
nector. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

NOTE: Stop All Actuations. 
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3. COIL ON PLUG RESISTANCE 

Turn the ignition off. 

NOTE: The following resistance measurement should be taken between 70° and 80° F. 
Measure the resistance of the Coil on Plug. 
4.7L and 3.7L Primary Ignition Coil resistance is 0.6 to 0.9 of an ohm at 25° C (770 F). 
5.7L Primary Ignition Coil resistance is 0.558 to 0.682 of an ohm at 25° C (77 0 F). 

Is the resistance within the given specification for the Ignition Coil being tested? 

Yes »Go To 4 

No »Replace the Coil on plug. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

4. IGNITION COIL 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
Using a 12-volt test light connected to a 12-volt source, probe the (K15) 
Coil Control No.4 circuit. 
Crank the engine for 5 seconds while observing the test light. 

What is the state of the test light while cranking the engine? 

Brightly blinking. 
Verity that there is good pin to terminal contact in the Igni
tion Coil and the Powertrain Control Module connectors. 
Replace the Ignition Coil if no problems were found in the 
connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

ON constantly. 
Go To 5 

OFF constantly. 
Go To 6 

5. (K1S) COIL CONTROL NO.4 CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance between ground and the (K15) Coil Control 
No.4 circuit in the Coil on Plug harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K15) Coil Control No.4 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 7 
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6. COIL CONTROL NO.4 CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K1S) Coil Control No.4 circuit from the 
Coil on Plug harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K1S) Coil Control No.4 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Ignition Coil and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Ignition Coil and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
Engine running and battery voltage greater than 10 volts . 

• Set Condition: 
If PCM detects that the secondary ignition burn time is incorrect, too short, or not present, an error is detected. 
One Trip Fault. Three good trips to turn off the MIL. 

(K342) ASD CONTROL OUTPUT CIRCUIT 

(K16) COIL CONTROL NO.5 CIRCUIT OPEN 

Possible Causes 

(K16) COIL CONTROL NO.5 CIRCUIT SHORTED TO GROUND 

COIL ON PLUG 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any ASD related DTCs before continuing. 
Start the engine. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Does the DTC become Active? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (K342) ASD CONTROL OUTPUT CIRCUIT 

Turn the ignition off. 
Disconnect the COil on Plug harness connector. 
Ignition on, engine not running. 

NOTE: Make sure the test light is probing the circuit before actu
ating the Coil or a DTC may set and not allow the actuation. 
Using a 12-volt test light connected to ground, probe the (K342) ASD 
Control Output circuit in the Coil on Plug harness connector. 
With a scan tool, actuate the ASD. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No »Repair the open or short to ground in the (K342) ASD Con-
trol Output circuit between the TIPM and Coil harness con
nector. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

NOTE: Stop All Actuations. 
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3. COIL ON PLUG RESISTANCE 

Turn the ignition off. 

NOTE: The following resistance measurement should be taken at 70°-80° F. 
Measure the resistance of the Coil on Plug. 
4.7L and 3.7L Primary Ignition Coil resistance is 0.6 to 0.9 of an ohm at 25° C (77 0 F). 
5.7L Primary Ignition Coil resistance is 0.558 to 0.682 of an ohm at 25° C (770 F). 

Is the resistance within the given specification for the Ignition Coil being tested? 

Yes »Go To 4 

No »Replace the Coil on plug. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 ~ ENGINE - STANDARD PROCEDURE.) 

4. IGNITION COIL 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
Using a 12-vott test light connected to a 12-volt source, probe the (K16) 
Coil Control No.5 circuit. 
Crank the engine for 5 seconds while observing the test light. 

What is the state of the test light while cranking the engine? 

Brightly blinking. 
Verify that there is good pin to terminal contact in the Igni
tion Coil and the Powertrain Control Module connectors. 
Replace the Ignition Coil if no problems were found in the 
connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

ON constantly. 
Go To 5 

OFF constantly. 
Go To 6 

5. COIL CONTROL NO.5 CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance between ground and the (K16) Coil Control 
No.5 circuit in the Coil on Plug harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K16) Coil Control NO.5 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 7 
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6. (K16) COIL CONTROL NO.5 CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 

CAUTION: Do not probe the PCM harness ,connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K16) Coil Control NO.5 circuit from the _ 
Coil on Plug harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K16) Coil Control No.5 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Ignition Coil and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look tor broken, bent, pushed out or corroded terminals. Verity that there is good pin to terminal contact in the 
Ignition Coil and the Powertrain Control Module connectors. 
Reter to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFJCATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P2317-IGNITION COIL 6 SECONDARY CIRCUIT- INSUFFICIENT IONIZATION 
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• When Monitored: 
Engine running and battery voltage greater than 10 volts . 

• Set Condition: 
If PCM detects that the secondary ignition burn time is incorrect, too short, or not present. an error is detected. 
One Trip Fault. Three good trips to turn off the MIL. 

(K342) ASD CONTROL OUTPUT CIRCUIT 

(K10) COIL CONTROL NO.6 CIRCUIT OPEN 

Possible Causes 

(K10) COIL CONTROL NO.6 CIRCUIT SHORTED TO GROUND 

COIL ON PLUG 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE OTC 

NOTE: Diagnose any ASO related OTCs before continuing. 
Start the engine. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this OTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Does the DTC become Active? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 • ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (K342) ASD CONTROL OUTPUT CIRCUIT 

Turn the ignition off. 

Disconnect the Coil on Plug harness connector. 
Ignition on, engine not running. 

NOTE: Make sure the test light is probing the circuit before actu
ating the Coil or a OTC may set and not allow the actuation. 
Using a 12-volt test light connected to ground. probe the (K342) ASD 
Control Output circuit in the Coil on Plug harness connector. 
With a scan tool, actuate the ASD. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No »Repair the open or short to ground in the (K342) ASD Con-
trol Output circuit between the TIPM and Coil harness con
nector. 

Perlorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

NOTE: Stop All Actuations. 
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3. COIL ON PLUG RESISTANCE 

Turn the ignition off. 

NOTE: The following resistance measurement should be taken between 700 and 80° F. 
Measure the resistance of the Coil on Plug. 
4.7L and 3.7L Primary Ignition Coil resistance is 0.6 to 0.9 of an ohm at 25° C (77 0 F). 
5.7L Primary Ignition Coil resistance is 0.558 to 0.682 of an ohm at 25° C (770 F). 

Is the resistance within the given specification for the Ignition Coil being tested? 

Yes »Go To 4 

No »Replace the Coil on plug. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. IGNITION COIL 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
Using a 12-volt test light connected to a 12-volt source, probe the (K10) 
Coil Control NO.6 circuit. 
Crank the engine for 5 seconds while observing the test light. 

What is the state of the test light while cranking the engine? 

Brightly blinking. 
Verify that there is good pin to terminal contact in the Igni
tion Coil and the Powertrain Control Module connectors. 
Replace the Ignition Coil if no problems were found in the 
connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

ON constantly. 
Go To 5 

OFF constantly. 
Go To 6 

5. COIL CONTROL NO.6 CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance between ground and the (K10) Coil Control 
NO.6 circuit in the Coil on Plug harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K10) Coil Control NO.6 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 7 
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6. (K10) COIL CONTROL NO.6 CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C2 PCM harness connectors. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K10) Coil Control NO.6 circuit from the 
Coil on Plug harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K10) Coil Control NO.6 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Ignition Coil and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Ignition Coil and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P2320-IGNITION COIL 7 SECONDARY CIRCUIT- INSUFFICIENT IONIZATION 
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• When Monitored: 
Engine running and battery voltage greater than 10 volts . 

• Set Condition: 
If PCM detects that the secondary ignition burn time is- incorrect, too short, or not present, an error is detected. 
One Trip Fault. Three good trips to turn off the MIL. 

(K342) ASD CONTROL OUTPUT CIRCUIT 

(K97) COIL CONTROL NO.7 CIRCUIT OPEN 

Possible Causes 

(K97) COIL CONTROL NO.7 CIRCUIT SHORTED TO GROUND 

COIL ON PLUG 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any ASD related DTCs before continuing. 
Start the engine. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Does the DTC become Active? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (K342) ASD CONTROL OUTPUT CIRCUIT 

Turn the ignition off. 
Disconnect the Coil on Plug harness connector. 
Ignition on, engine not running. 

NOTE: Make sure the test light is probing the circuit before actu .. 
ating the Coil or a DTC may set and not allow the actuation. 
Using a 12-volt test light connected to ground, probe the (K342) ASD 
Control Output circuit in the Coil on Plug harness connector. 
With a scan tool. actuate the ASD. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No »Repair the open or short to ground in the (K342) ASD Con-
trol Output circuit between the TI PM and Coil harness con
nector. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 • ENGtNE - STANDARD PROCEDURE.) 

NOTE: Stop All Actuations. 

r\ -@ID 
~:~ 

2 

• 3 

COIL-

IONrrlON 8160d989 



9 • 1008 ENGINE· ELECTRICAL DIAGNOSTICS· GAS ------------ DR 

3. COIL ON PLUG RESISTANCE 

Turn the ignition off. 

NOTE: The following resistance measurement should be taken between 700 and 800 F. 
Measure the resistance of the Coil on Plug. 

4.7L Primary Ignition Coil resistance is 0.6 to 0.9 of an ohm at 250 C (770 F). 
5.7L Primary Ignition Coil resistance is 0.558 to 0.682 of an -ohm at 25° C (770 F). 

Is the resistance within the given specification for the Ignition Coil being tested? 

Yes »Go To 4 

No »Replace the Coil on plug. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. IGNITION COIL 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to tollow these instruc
tions can result in personal injury or death. 
Using a 12-volt test light connected to a 12-volt source, probe the (K97) 
Coil Control NO.7 circuit. 
Crank the engine for 5 seconds while observing the test light. 

What is the state ot the test light while cranking the engine? 

Brightly blinking. 
Verity that there is good pin to terminal contact in the Igni
tion Coil and the Powertrain Control Module connectors. 
Replace the Ignition Coil if no problems were found in the 
connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

ON constantly. 
Go To 5 

OFF constantly. 
Go To 6 

5. (K97) COIL CONTROL NO.7 CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C1 PCM harness connector. 
Measure the resistance between ground and the (K97) Coil Control 
NO.7 circuit in the Coil on Plug harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K97) Coil Control NO.7 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) , 

No »Go To 7 
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6. (K97) COIL CONTROL NO.7 CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C1 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K97) Coil Control No.7 circuit from the 
Coil on Plug connector to the appropriate terminal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Ves »Go To 7 

No »Repair the open in the (K97) Coil Control No.7 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Ignition Coil and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Ignition Coil and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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• When Monitored: 
Engine running and battery voltage greater than 10 volts . 

• Set Condition: 
If PCM detects that the secondary ignition burn time is incorrect, ·to short, or not present, an error is detected. 
One Trip Fault. Three good trips to turn off the MIL. 

(K342) ASD CONTROL OUTPUT CIRCUIT 

(K98) COIL CONTROL NO.8 CIRCUIT OPEN 

Possible Causes 

(K98) COIL CONTROL NO.8 CIRCUIT SHORTED TO GROUND 

COIL ON PLUG 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any ASD related DTCs before continuing. 
Start the engine. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Does the DTC become Active? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (K342) ASD CONTROL OUTPUT CIRCUIT 

Turn the ignition off. 
Disconnect the Coil on Plug harness connector. 
Ignition on, engine not running. 

NOTE: Make sure the test light is probing the circuit before actu
ating the Coil or a DTC may set and not allow the actuation. 
Using a 12-volt test light connected to ground, probe the (K342) ASD 
Control Output circuit in the Coil on Plug harness connector. 
With a scan tool, actuate the ASD. 

Does the test light illuminate brightly? 

Ves »Go To 3 

No »Repair the open or short to ground in the (K342) ASD Con-
trol Output circuit between the TIPM and Coil harness con
nector. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

NOTE: Stop All Actuations. 
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3. COIL ON PLUG RESISTANCE 

Turn the ignition off. 

NOTE: The following resistance measurement should be taken between 70° and 80° F. 
Measure the resistance of the Coil on Plug. 
4.7L Primary Ignition Coil resistance is 0.6 to 0.9 of an ohm at 25° C (77° F). 
5.7L Primary Ignition Coil resistance is 0.558 to 0.682 of an ohm at 25° C (770 F). 

Is the resistance within the given specification for the Ignition Coil being tested? 

Ves »Go To 4 

No »Replace the Coil on plug. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

4. IGNITION COIL 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
Using a 12-volt test light connected to a 12-volt source, probe the (K98) 
Coil Control No.8 circuit. 
Crank the engine for 5 seconds while observing the test light. 

What is the state of the test light while cranking the engine? 

Brightly blinking. 
Verify that there is good pin to terminal contact in the Igni
tion Coil and the Powertrain Control Module connectors. 
Replace the Ignition Coil if no problems were found in the 
connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

ON constantly. 
Go To 5 

OFF constantly. 
Go To 6 

5. (K98) COIL CONTROL NO.8 CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C1 PCM harness connector. 
Measure the resistance between ground and the (K98) Coil Control 
NO.8 circuit in the Coil on Plug harness connector. 

Is the resistance below 100 ohms? 

Ves »Repair the short to ground in the (K98) Coil Control NO.8 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 7 
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6. (K98) COIL CONTROL NO.8 CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C1 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K98) Coil Control NO.8 circuit from the 
Coil on Plug harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K98) Coil Control NO.8 circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM) 
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Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Ignition Coil and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Ignition Coil and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
The engine running. The engine RPM is high enough to assure sufficient generator current output to satisfy the 
electrical loads . 

• Set Condition: 
The battery sensed voltage is less than the target charging voltage, during engine operation, for a calibrateable 
amount of time. One Trip Fault. Generator light will illuminate. 

Possible Causes 

LOOSE ACCESSORY DRIVE BELT 

EXCESSIVE RESISTANCE IN THE (A 1) BATTERY POSITIVE CIRCUIT 

GENERATOR 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Inspect the vehicle for aftermarket accessories that may exceed the Generator System output. 
NOTE: The battery must be fully charged. 

NOTE: The Generator belt tension and condition must be checked before continuing. 
Ignition on, engine not running. 
With a scan tool, select View DTCs. 
Read and record the related Freeze Frame data for P2503. 
With a scan tool, erase DTCs. 
Start the engine. 
Allow the idle to stabilize. 
Ignition on, engine not running. 
With the scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 • ENGINE - DIAGNOSIS 
AND TESTING.) 

2. FUSED B+ CIRCUIT HIGH RESISTANCE 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Ignition on, engine not running. 

Measure the voltage between the Generator B+ Output Terminal and the Battery + Post. 
Start the engine. 

Is the voltage above 0.4 of a volt? 

Yes »Repair the excessive resistance in the battery positive circuit between the Generator and Battery. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. GENERATOR OPERATION 

Turn the ignition off. 
Disconnect the Generator Field harness connector. 
Using a 12-volt test light connected to ground, probe (K20) Generator 
Field Control circuit in the Generator Field harness connector. 

NOTE: The DTC needs to be cleared before actuating the Solenoid, 
if the DTC is not cleared, the Solenoid may not be allowed to actu
ate. 
Ignition on, engine not running. 

With a scan tool, actuate the Generator Field Driver. 

NOTE: The test light should be illuminated and bright proportional 
to the maximum duty cycle allowed by the scan tool. For example, 
if the scan tool allows 1000/0 actuation, the brightness should be as 
bright as a direct connection to the battery. If the scan tool allows 
a maximum 250/0 actuation, the brightness should be 25% as bright 
as a direct connection to the battery. 

Does the test light illuminate accordingly during the actuation? 

GENERATOR 

-§JID 
~.~ 
o~ 

81917b47 

Yes »Verify that there is good pin to terminal contact in the Generator and Powertrain Control Module con-
nectors. Replace the Generator if no problems were found with the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Generator and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Generator and Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 • ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE· STANDARD PROCEDURE.) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
The engine running. The engine speed greater than 1157 RPM . 

• Set Condition: 
The alternator B+ voltage sense circuit voltage reading exceeds the direct Battery B+ sense circuit. The Gen
erator output terminal is not connected to the Battery B+ post. One trip fault. 

Possible Causes 

EXCESSIVE RESISTANCE IN THE (A918) BATTERY FEED CIRCUIT 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Inspect the vehicle for aftermarket accessories that may exceed the Generator System output. 

NOTE: The battery must be fully charged. 

NOTE: The Generator belt tension and condition must be checked before continuing. 
Ignition on, engine not running. 

With a scan tool, select View DTCs. 
Read and record the related Freeze Frame data for P2504. 
With a scan tool, erase DTCs. 
Start the engine. 
Allow the idle to stabilize. 
With the scan tool, View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. (A11) BATTERY POSITIVE CIRCUIT VISUAL INSPECTION 

Turn the ignition off. 
Inspect the (A 11) Battery Positive circuit at Generator Output post for corrosion and looseness. 
Inspect the Battery + and - cables for corrosion and looseness. 
Inspect the (A11) Battery Positive circuit at the TIPM Power Eyelet for corrosion and looseness. 

Were any problems found? 

Yes »Repair and replace as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. EXCESSIVE RESISTANCE IN THE (A918) BATTERY FEED CIRCUIT 

CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller Special Tool #8815 and #8815-1 
to perform diagnosis. 
Disconnect the C1 PCM harness connector. 
Perform a voltage drop test on the (A918) Battery Feed circuit from the appropriate terminal of special tool #8815-1 
to the C3 TIPM connector. 
Using a voltmeter probe the appropriate terminal of special tool #8815-1 with the Negative lead of the voltmeter and 
back probe the (A918) Battery Feed circuit at the C3 TIPM with the Positive lead of the voltmeter. 

WARNING: When the engine is operating, do not stand in direct line with the tan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine 
Monitor the voltmeter. 

Is the voltage above 0.4 of a volt? 

Yes »Repair the excessive resistance in the (A918) Battery Feed circuit between the PCM and IPM. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. PCM 

NOTE: Before continuing, check the PCM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Turn the ignition off. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 



9 - 1020 ENGINE - ELECTRICAL DIAGNOSTICS - GAS ------------ DR 

P2610-PCM INTERNAL SHUTDOWN TIMER FAST RATIONALITY 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The PCM compares actual shutdown time to a calculated shutdown time value. The calculated shut down time 
value is based on the amount of shutdown time necessary for the ECT to drop a specific amount after a completely 
warmed up engine is shut down. If the difference between actual shutdown time and the calculated shut down time 
is greater than a maximum value, a one trip failure will set. The shutdown time is measured again after 1 hour of 
ignition off time following the next engine warm up cycle. The PCM compares the shutdown time to a calculated 
value. If the difference is greater than a maximum value, the MIL is illuminated and a DTC will set. 

• When Monitored: 
With the engine running after a cycle when a complete engine warm up was achieved, the difference between 
engine coolant temperature and ambient air temperature greater than 10° C (500 F), after a minimum temper
ature drop of 10 0 C (50 0 F) during ignition off, and battery voltage greater than 10 volts . 

• Set Condition: 
The PCM detects that the engine coolant temperature drops a specified amount during the measured engine 
off time. Two trip fault. Three good trips to turn off the MIL. 

Possible Causes 

POWERTRAIN CONTROL MODULE (PCM) SOFTWARE UPDATE 

EXCESSIVE RESISTANCE IN THE PCM POWER OR GROUND CIRCUITS 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: Diagnose and repair any other DTCs set in the PCM before proceeding with this test. 
Turn the ignition on. 
With the scan tool, Clear DTCs in the Powertrain Control Module (PCM). 
Start the engine and allow it to reach operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With the scan tool, select View DTCs. 

Is the DTC Active at this time? 

Ves »Go To 2 

No »Refer to the INTERMITIENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. PCM IGNITION CIRCUITS 

Turn the ignition off. 
Disconnect the C1 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
With a 12-volt test light connected to ground and with special tool 
#8815 installed. probe the (F202). (F1), and (T751) Fused Ignition 
Switch circuits. 
Perform the above check with the Ignition key in the off lock position. 
Ignition on, engine not running position, and during cranking. 
Wiggle the related wire harness while probing the special tool with the 
test light to try to interrupt the circuit. 

Does the test light illuminate brightly? 

Yes »Go To 3 
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No »Repair the open or excessive resistance in the (F202), (F1), and (T751) Fused Ignition Switch (Off, Run, 
Start) circuits. Inspect the related fuse, if the fuse is open check the circuits for a short to ground. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

3. POWERTRAIN CONTROL MODULE (PCM) 

Verify that the PCM is operating at the latest software version available. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P3400-MDS RATIONALITY BANK 1 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
When all criteria has been met, power is supplied to each MDS Solenoid when the engine is making a transition 
from 8 cylinder mode to 4 cylinder mode. By actuating the solenoid, oil pressure is raised to the pair of lifters that 
coincide with each particular solenoid. The aU pressure pushes in the locking pins that allows the lifter to collapse, 
decoupling the valves and camshaft . 

• When Monitored: 
Transition from 8 to 4 cylinder mode . 

• Set Condition: 
02 sensor readings on Bank 1 side indicate a lean condition while in 4 cylinder mode. One trip fault. 

Possible Causes 

INSUFFICIENT OIL PRESSURE ACTING ON THE LIFTER LOCKING PINS 

OIL PASSAGES RESTRICTED 

LIFTER 

MDS SOLENOID 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: Diagnose any Misfire DTCs before continuing. 
Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear' loose clothing. Failure to follow these Instructions can result in 
personal injury or death. 
NOTE: It may be necessary to test drive the vehicle in order for this DTC to set. 
With a scan tool, select View DTCs. 

NOTE: Diagnose any Deactivation or Oil Pressure DTCs before continuing with this test. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. MDS SOLENOID 1 

Turn the ignition off. 
Remove the Intake Manifold per Service Information. 
Turn the ignition on. 
With the scan tool actuate the MDS Solenoid 1. 
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NOTE: The OTC needs to be cleared before actuating the Solenoid, if the OTC is not cleared, the Solenoid 
may not be allowed to actuate. 

Can you feel and hear the Solenoid Actuating? 

Yes »Go To 3 

No »Remove the Solenoid and check for any debris that may be blocking the oil passages to the Solenoid. 
If the passages are clogged, clean the passages and replace the MDS Solenoid 1. If the passages are 
not clogged with debris, replace the MDS Solenoid 1. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

3. MDS SOLENOID 7 

With the scan tool actuate the MDS Solenoid 7. 

NOTE: The OTC needs to be cleared before actuating the Solenoid, If the DTC is not cleared, the Solenoid 
may not be allowed to actuate. 

Can you feel and hear the Solenoid Actuating? 

Yes »Go To 4 

No »Remove the Solenoid and check for any debris that may be blocking the oil passages to the Solenoid. 
If the passages are restricted, clean the passages and replace the MDS Solenoid 7. If the passages are 
not clogged with debris, replace the MDS Solenoid 7. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

4. OIL PASSAGES RESTRICTED 

Turn the ignition off. 
Remove both Solenoids on Bank 1 of the engine block. 
Remove the Bank 1 Cylinder Head per Service Information. 
Remove the Lifters from the left engine bank. 
Inspect the oil passages to the Solenoids and from the Solenoids to the lifters. 

Are the passages blocked? 

Yes »Clean the oil passages as necessary. If the entire engine is restricted disassembly of the entire engine 
block may be necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace both sets of lifters if no other possible causes remain. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P3401-MDS SOLENOID 1 CIRCUIT 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
When all criteria has been met, power is supplied to each MDS Solenoid when the engine is making a transition 
from 8 cylinder mode to 4 cylinder mode. By actuating the solenoid, oil pressure is raised to the pair of lifters that 
coincide with each particular solenoid. The oil pressure pushes in the locking pins that allows the lifter to collapse. 
decoupling the valves and camshaft. 

• When Monitored: 
Transition from 8 to 4 cylinder mode . 

• Set Condition: 
When the PCM recognizes a problem with the Solenoid Control circuit. One trip fault. 

Possible Causes 

(K451) MDS SOLENOID NO.1 CONTROL SHORT TO VOLTAGE 

(K451) MDS SOLENOID NO.1 CONTROL SHORT TO GROUND 

(K451) MDS SOLENOID NO.1 CONTROL OPEN 

(Z903) GROUND CIRCUIT OPEN 

MDS SOLENOID NO.1 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any Misfire DTCs before continuing. 
Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand In direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: It may be necessary to test drive the vehicle in order for this DTC to set. 
With a scan tool, select View DTCs. 

NOTE: Diagnose any Deactivation or Oil Pressure DTCs before continuing with this test. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. MDS SOLENOID NO.1 

Turn the ignition off. 
Gain access to the MDS Solenoid No.1. 
Disconnect the MDS Solenoid No.1 harness connector. 
Ignition on, engine not running. 
Turn off all accessories. 
Using a 12-volt test light connected to the (Z903) Ground circuit, probe 
the (K451) MDS Solenoid No.1 Control circuit. 

NOTE: The DTC needs to be cleared before actuating the Solenoid, 
if the DTC is not cleared, the Solenoid may not be allowed to actu
ate. 
With a scan tool, actuate the MDS Solenoid 1. 

NOTE: The test light should be illuminated and bright proportional 
to the maximum duty cycle allowed by the scan tool. For example, 
if the scan tool allows 100% actuation, the brightness should be 
as bright as a direct connection to the battery. If the scan tool 
allows a maximum 250/0 actuation, the brightness should be 25% 
as bright as a direct connection to the battery. 

Does the test light illuminate accordingly during the actuation? 
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Yes »Verify that there is good pin to terminal contact in the Solenoid and the Powertrain Control Module con-
nectors. Replace the MDS Solenoid No.1 if no problems were found in the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. (Z903) GROUND CIRCUIT OPEN 

Turn the ignition off. 
Using a 12-volt test light connected to the 12-volts, probe the (Z903) 
Ground circuit in the MDS Solenoid No.1 harness connector. 

Does the test light illuminate brightly? 

Yes »Go To 4 

No »Repair the open in the (Z903) Ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 
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4. (K451) MDS SOLENOID NO.1 CONTROL CIRCUIT SHORTED TO VOLTAGE 

Disconnect the C3 PCM harness connector. 
rgnition on, engine not running. 
Measure the voltage on the (K451) MDS Solenoid No.1 Control circuit 
in the MDS Solenoid No.1 connector. 

Is there any voltage present 

Ves »Repair the short to voltage in the (K451) MDS Solenoid 
No.1 Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

5 .. (K451) MDS SOLENOID NO.1 CONTROL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Measure the resistance between ground and the (K451) MDS Solenoid 
No.1 Control circuit in the MDS Solenoid No.1 harness connector. 

Is the resistance below 100 ohms? 

Ves »Repair the short to ground in the (K451) MDS Solenoid 
No.1 Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. (K451) MDS SOLENOID NO.1 CONTROL CIRCUIT OPEN 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K451) MDS Solenoid No.1 Control cir
cuit from the MDS Solenoid No.1 harness connector to the appropriate 
terminal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K451) MDS Solenoid No.1 Control 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM) 

16 

24 

31 

• 

" 00000 00 

0000000 

00000000 

0000000 

00000000 

PCI PINOUT 
BOI8IU 

15 

2J 

30 

38 

-@ID 
~J(1?O\l 
o~-J) 

ULElOID· 
IULlI DISPLACEIEIl 

nITEI cn 1 
(5.n IDI) 

ItUUct 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Solenoid and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Solenoid and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P3402-CYLINDER 1 DEACTIVATION CONTROL PERFORMANCE 

r--------------------------~I~~ 

I 
I PO.ERTRAII 

CONTROL 
I MDS MDS MDS MDS I 
I 

SOL SOL SOL SOL I 
_C~TR~~O.:..!. ____ ~ONTRO~O,~ ____ ~NTROl ~ 6 _____ CONT~ N~ ---l 

10 

38 

6 '( C3 281 C1 161 C2 5 Y C3 

K451 K454 
20 20 

BRiW - K452 K453 BR/oR 
20 20 

I BRIlB BRIOG I 
8 ~ cno 13 i C130 

'~T 1------1-If- 21 31 
K451 

18 
8RIWT 

11 

Z903 
18 
BK 

I 

SOLEI DID· 
IULTIPLE 
OISPLACEI EIT 
10. t 

Km 
18 

BRILB 

11 IT] 10L.IO'D· 
IULTIPlE 
DISPLACEIEI.T 
10.4 

11 
1903 

18 
BK 

I 

K453 18 
BRIOG 

11 IT] BOLEIO'D· 
IULTIPLE 
DISPLACEI EIT 
10.6 

21 
Z903 

18 
BK 

I 

K454 
20 

BR/OR 1 C140 

K454 
18 

BRIOR 

11 

IT] 
10LE1I01D· 
IULTIPlE 
DISPLACEI EIT 
10.1 

2T 
Z90l 

18 
BK 

I .----------------• • ---------.5135 

10 10 

38 38 

I 
1903 

18 
BK 

6 t 0140 

Z903 
20 
BK 

I 
... &107 

BLACK 10DULE. BLACK 10DULE· 
PO.ERTRAIN 
COIIIITAOL C2 

BLACK 10DULE· 
POWERTRAII 
CONTROL C3 

POW£RTRAIN 
COITROL CI 

9 - 1029 

BLACK 

SOLEI 010· 
IULTIPLE 

DISPLACEIEIT 1.0.1 
IS.lLl 

SOlElaID· 
IULTIPLE 

DISPUCEIEI.T 10.4 
(I.lLl 

salEIIOID· 
IULTIPLE 

DIIPLACEIEILIT 110. 6 
IS.lL, 

10LE1I010· 
IULTIPLE 

DISPLACEIENT 10. 7 
(5.71. J 



9 • 1030 ENGINE· ELECIRICAL DIAGNOSTICS· GAS ------------ DR 

For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
When all criteria has been met, power is supplied to each MDS Solenoid when the engine is making a transition 
from 8 cylinder mode to 4 cylinder mode. By actuating the solenoid, oil pressure is raised to the pair of lifters that 
coincide with each particular solenoid. The oil pressure pushes in the locking pins that allows the lifter to collapse, 
decoupling the valves and camshaft . 

• When Monitored: 
Transition from 8 to 4 cylinder mode . 

• Set Condition: 
The MDS fails to disengage for cylinder 1. One trip fault. 

Possible Causes 

(K451) MDS SOLENOID NO.1 CONTROL SHORT TO GROUND 

(K451) MDS SOLENOID NO.1 CONTROL OPEN 

(Z903) GROUND CIRCUIT OPEN 

INSUFFICIENT OIL PRESSURE ACTING ON THE LIFTER LOCKING PINS 

OIL PASSAGES RESTRICTED 

LIFTER 

MDS SOLENOID 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any Misfire DTCs before continuing. 
Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: It may be necessary to test drive the vehicle in order for this DTC to set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. CHECKING PCM CONTROL SIDE FOR THE MDS SOLENOID (C140) 

Turn the ignition off. 
Disconnect the C 140 harness connector. 
Using a 12-volt test Ught, jumper from the (Z903) Ground Circuit and the 
(K451) MDS Solenoid No.1 Control Circuit in the C140 harness connec
tor (PCM side). 
Turn the ignition on. 
With the scan tool, actuate the MDS Solenoid No.1. 

NOTE: The test light should be illuminated and bright proportional 
to the maximum duty cycle allowed by the scan tool. For example, 
if the scan tool allows 100% actuation, the brightness should be as 
bright as a direct connection to the battery. If the scan tool allows 
a maximum 25% actuation, the brightness should be 25% as bright 
as a direct connection to the battery. 

Does the test light illuminate accordingly during the actuation? 

Yes »Go To 3 

No »Go To 4 

3. MDS SOLENOID RESISTANCE 

Turn the ignition off. 
Measure the resistance between the (Z903) Ground Circuit and the 
(K451) MDS Solenoid No.1 Control Circuit in the C140 harness connec
tor (MDS side). 

NOTE: It is important to follow the below temp/resistance values to 
ensure an accurate reading. 

MDS SOLENOID RESISTANCE 

C140 

(5.7L) 

C140 

(5.7L) 

TEMPERATURE VALUE :t ·7° C (20 0 F) RESISTANCE LJ .... v ... ~. :t .25 ohms 

-18° C (0° F) 

0° C (320 F) 

20° C (680 F) 

38° C (100 0 F) 

66° C (150° F) 

930 C (200° F) 

121 0 C (250° F) 

1490 C (300 0 F) 

Is the resistance within an acceptable range? 

Yes »Go To 7 

8.8 ohms 

9.5 ohms 

10.3 ohms 

11 ohms 

12.2 ohms 

13.4 ohms 

14.4 ohms 

15.6 ohms 

81960<:1a4 

81960cf8 

No »Visually and Physically inspect the wiring harness between the C140 connector and the MDS Solenoid 
connector. Repair as necessary. If OK, replace the MDS Solenoid in accordance with the Service 
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Information. 

4. (2903) GROUND CIRCUIT OPEN (PCM SIDE) 

Turn the ignition off. 
Using a 12-volt test light connected to 12-volts, probe the (Z903) 
Ground circuit in the C140 harness connector (PCM side). 

Does the test light illuminate brightly? 

Yes »Go To 5 

No »Repair the open in the (Z903) Ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE .. STANDARD PROCEDURE.) 

C140 

IUL) 8196Od50 

5. (K451) MDS SOLENOID NO.1 CONTROL CIRCUIT SHORTED TO GROUND (PCM SIDE) 

Turn the ignition off. 
Disconnect the C3 PCM harness connector. 
Measure the resistance between ground and the (K451) MDS Solenoid 
No.1 Control circuit in the C140 harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K451) MDS Solenoid 

No 

No.1 Control circuit between the PCM harness connector 
and the C140 harness connector. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 .. ENGINE - STANDARD PROCEDURE.) 

» Go To 6 

DKGRAY 

6 

C140 

(UL) 81960d73 
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6. (K451) MDS SOLENOID NO.1 CONTROL CIRCUIT OPEN (PCM SIDE) 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K451) MDS Solenoid No.1 Control circuit 
from the C140 harness connector to the appropriate terminal of special 
tool #8815. 

·Is the resistance below 5.0 ohms? ,", 

Ves »Replace ,and program th~ Powertrai,n Control Module in 

No 

accordance with the service information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Repair the open in the (K451) MDS Solenoid No.1 Control 
circuit between the C140 harness connector and the PCM 
harness connector. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. MDS SOLENOID 1 

Turn the ignition off. 
Remove the Intake Manifold per Service Information. 
Turn the ignition on. 

NOTE: The DTe needs to be cleared before actuating the SolenOid, 
if the DTC is not cleared, the Solenoid may not be allowed to actu
ate. 
With the scan tool actuate the MDS Solenoid 1. 

Can you feel and hear the Solenoid Actuating? 

Ves »Go To 8 

No »Remove the Solenoid and check for any debris that may be 
blocking the oil passages to the Solenoid. If the passages 
are clogged, clean the passages and replace the MDS 
Solenoid 1. If the passages are not clogged with debris, 
replace the MDS Solenoid 1. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6 

000 •• 1.. 
9 0000000 

16 00000000 

24 
0000000 

00000000 
31 

PCIIPlNOUT 

BOX 8815 

8 

15 

23 

30 

38 

4 

C1<1O 

(5.7t.~ 

OK GRAY 

3 

(3 

8196Od84 
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8. OIL PASSAGES RESTRICTED 

Turn the ignition off. 
Remove both Solenoids on Bank 1 of the engine block. 
Remove the Bank 1 Cylinder Head per Service Information. 
Remove the Lifters from the left engine bank. 
Inspect the oil passages to the Solenoids and from the Solenoids to the lifters. 

Are the passages blocked? 

Yes »Clean the oil passages as necessary. If the entire engine is restricted, disassembly of the entire engine 
block may be necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace both sets of lifters if no other possible causes remain. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
When all criteria has been met, power is supplied to each MDS Solenoid when the engine is making a transition 
from 8 cylinder mode to 4 cylinder mode. By actuating the solenoid, oil pressure is raised to the pair of lifters that 
coincide with each particular solenoid. The oil pressure pushes in the locking pins that allows the lifter to collapse, 
decoupling the valves and camshaft . 

• When Monitored: 
Transition from 8 to 4 cylinder mode . 

• Set Condition: 
When the PCM recognizes a problem with the Solenoid Control circuit. One trip fault. 

Possible Causes 

(K452) MDS SOLENOID NO.4 CONTROL SHORT TO VOLTAGE 

(K452) MDS SOLENOID NO.4 CONTROL SHORT TO GROUND 

(K452) MDS SOLENOID NO.4 CONTROL OPEN 

(Z903) GROUND CIRCUIT OPEN 

MDS SOLENOID NO.4 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: Diagnose any Misfire DTCs before continuing. 
Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: It may be necessary to test drive the vehicle in order for this DTC to set. 
With a scan tool, select View DTCs. 

NOTE: Diagnose any Deactivation or Oil Pressure DTCs before continuing with this test. 

Is the DTC Active at this time? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. MDS SOLENOID NO.4 

Turn the ignition off. 
Gain access to the MDS Solenoid NO.4. 
Disconnect the MDS Solenoid No.4 harness connector. 
Ignition on, engine not running. 
Turn off all accessories. 
Using a 12-volt test light connected to the (Z903) Ground circuit, probe 
the (K452) MDS Solenoid No.4 Control circuit. 

NOTE: The DTC needs to be cleared before actuating the Solenoid, 
if the DTC is not cleared, the Solenoid may not be allowed to actu
ate. 
With a scan tool, actuate the MDS Solenoid 4. 

NOTE: The test light should be illuminated and bright proportional 
to the maximum duty cycle allowed by the scan tool. For example, 
if the scan tool allows 1000/0 actuation, the brightness should be 
as bright as a direct connection to the battery. If the scan tool 
allows a maximum 25% actuation, the brightness should be 25% 
as bright as a direct connection to the battery. 

Does the test light illuminate accordingly during the actuation? 

1'iE--++++-- 2 

ULEIOID. 
IULTI DISPUCEIElT 

InTEl en 4 
(s.n 1111 

9 .. 1037 

11t.5tt~ 

Yes »Verify that there is good pin to terminal contact in the Solenoid and the Powertrain Control Module con-
nectors. Replace the MDS Solenoid No.4 if no problems were found in the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. (Z903) GROUND CIRCUIT OPEN 

Turn the ignition off. 

Using a 12-volt test light connected to the 12-volts, probe the (Z903) 
Ground circuit in the MDS Solenoid No.4 harness connector. 

Does the test light illuminate brightly? 

Yes »Go To 4 

No »Repair the open in the (Z903) Ground circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

~. 
B+ \ 

SOLENOID· 
IULTI DISPLACEIEIIT 
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IUU." 
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4. (K452) MDS SOLENOID NO.4 CONTROL CIRCUIT SHORTED TO VOLTAGE 

Disconnect the C1 PCM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (K452) MDS Solenoid No.4 Control circuit 
in the MDS Solenoid No.4 harness connector. 

Is there any voltage present 

Yes »Repair the short to voltage in the (K452) MDS Solenoid 
No.4 Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

5. (K452) MDS SOLENOID NO.4 CONTROL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K452) MDS Solenoid 
No.4 Control circuit in the MDS Solenoid No.4 harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K452) MDS Solenoid 
No.4 Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

IOLEIOID. 
IUlTIDISPLACE.EIT 

nnEI CTl. 
IS.lL III) ,uu, .. 
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IULTI DISPLACEIEIT 

InTEl en. 
(S.JlIDI) .. u .. u 
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6. (K452) MDS SOLENOID NO.4 CONTROL CIRCUIT OPEN 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K452) MDS Solenoid No.4 Control cir
cuit from the MDS Solenoid No.4 harness connector to the appropriate 
terminal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K452) MDS Solenoid No.4 Control 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Solenoid and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Solenoid and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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P3426-CYLINDER 4 DEACTIVATION CONTROL.PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
When all criteria has been met, power is supplied to each MDS Solenoid when the engine is making a transition 
from 8 cylinder mode to 4 cylinder mode. By actuating the solenoid, oil pressure is raised to the pair of lifters that 
coincide with each particular solenoid. The oil pressure pushes in the locking pins that allows the lifter to collapse, 
decoupling the valves and camshaft . 

• When Monitored: 
Transition from 8 to 4 cylinder mode . 

• Set Condition: 
The MDS fails to disengage for cylinder 4. One trip fault. 

Possible Causes 

(K452) MDS SOLENOID NO.4 CONTROL CIRCUIT OPEN 

(K452) MDS SOLENOID NO.4 CONTROL CIRCUIT $HORTED TO GROUND 

GROUND CIRCUIT OPEN 

INSUFFICIENT OIL PRESSURE ACTING ON THE LIFTER LOCKING PINS 

OIL PASSAGES RESTRICTED 

LIFTER 

MDS SOLENOID NO.4 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any Misfire DTCs before continuing. 
Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: It may be necessary to test drive the vehicle in order for this DTC to set. 
With a scan tool, select View DTCs. 

Is the OTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. CHECKING PCM CONTROL SIDE FOR THE MDS SOLENOID (C140) 

Turn the ignition off. 
Disconnect the C 140 harness connector. 
Using a 12-volt test light, jumper from the (Z903) Ground Circuit and the 
(K452) MDS Solenoid No.4 Control Circuit in the C140 harness connec
tor (PCM side). 
Turn the ignition on. 
With the scan tool, actuate the MDS Solenoid No.4. 

NOTE: The test light should be illuminated and bright proportional 
to the maximum duty cycle allowed by the scan tool. For example, 
if the scan tool allows 100% actuation, the brightness should be as 
bright as a direct connection to the battery. If the scan tool allows 
a maximum 25% actuation, the brightness should be 25°k as bright 
as a direct connection to the battery. 

Does the test light illuminate accordingly during the actuation? 

Yes »Go To 3 

No »Go To 4 

3. MDS SOLENOID RESISTANCE 

Turn the ignition off. 
Measure the resistance between the (Z903) Ground Circuit and the 
(K452) MDS Solenoid No.4 Control Circuit in the C140 harness connec
tor (MDS side). 

NOTE: It is important to follow the below temp/resistance values to 
ensure an accurate reading. 

MDS SOLENOID RESISTANCE 

C140 

(5.7L) 

2 

,6 ~lDKG~V 
l ~ 

6 4 

ace 

C140 

81960f43 

(1.7L) 81960822 

TEMPERATURE VALUE::t _70 C (200 F) RESISTANCE (OHMS) :t .25 ohms 

-180 C (0° F) 

0° C (32 0 F) 

20° C (680 F) 

38° C (1000 F) 

66° C (150° F) 

930 C (2000 F) 

121 0 C (2500 F) 

1490 C (3000 F) 

Is the resistance within an acceptable range? 

Yes »Go To 7 

8.8 ohms 

9.5 ohms 

10.3 ohms 

11 ohms 

12.2 ohms 

13.4 ohms 

14.4 ohms 

15.6 ohms 

No »Visually and Physically inspect the wiring harness between the C140 connector and the MDS Solenoid 
connector. Repair as necessary. If OK, replace the MDS Solenoid in accordance with the Service 
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Information. 

4. (Z903) GROUND CIRCUIT OPEN (PCM SIDE) 

Turn the ignition off. 
Using a 12-volt test light connected to 12-volts, probe the (Z903) 
Ground circuit in the C140 harness connector (PCM side). 

Does the test light illuminate brightly? 

Yes »Go To 5 

No »Repair the open in the (Z903) Ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

6 

C140 

(5.71.) 8196Od50 

5. (K452) MDS SOLENOID NO.4 CONTROL CIRCUIT SHORTED TO GROUND (PCM SIDE) 

Turn the ignition off. 
Disconnect the C1 PCM harness connector. 
Measure the resistance between ground and the (K452) MDS Solenoid 
No.4 Control circuit in the C140 harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K452) MDS Solenoid 
No.4 Control circuit between the PCM harness connector 
and the C140 harness connector. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

C140 

(S.1L) 81960ec7 
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6. (K452) MDS SOLENOID NO.4 CONTROL CIRCUIT OPEN (PCM SIDE) 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K452) MDS Solenoid No.4 Control circuit 
from the C140 harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Ves » Replace and program the Powertrain Control Module in 
accordance with the service information. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No » Repair the open in the (K452) MDS Solenoid No.4 Control 
circuit between the C140 harness connector and the PCM 
harness connector. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. MDS SOLENOID 4 

Turn the ignition off. 
Remove the Intake Manifold per Service Information. 
Reconnect the C1 PCM harness connector. 
Turn the ignition on. 
With the scan tool actuate the MDS Solenoid 4. 

Can you feel and hear the Solenoid Actuating? 

Yes »Go To 8 

No »Remove the Solenoid (1) and check for any debris that may 
be blocking the oil passages (3) to the Solenoid. If the pas
sages are clogged, clean the passages and replace the 
MDS Solenoid 4. If the passages are not clogged with 
debris, replace the MDS Solenoid 4. 

8. OIL PASSAGES RESTRICTED 

Turn the ignition off. 
Remove both Solenoids on Bank 2 of the engine block. 
Remove the Bank 2 Cylinder Head per Service Information. 
Remove the Lifters from the right engine bank. 

9 

16 

24 

31 

Inspect the oil passages to the Solenoids and from the Solenoids to the lifters. 

Are the passages blocked? 

OK GRAY 
28 

s 
8 

ooooe )00 4 

0000 00 15 

ooooe: )00 23 

0000 00 
30 Cia 

00000000 

38 lULl 

PCMPINOUT 

BOX 8815 
81960f1e 

Yes »Clean the oil passages as necessary. If the entire engine is restricted disassembly of the entire engine 
block may be necessary. 

No »Replace both sets of lifters if no other possible causes remain. 
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P3441-MDS SOLENOID 6 CIRCUIT 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
When all criteria has been met, power is supplied to each MDS Solenoid when the engine is making a transition 
from 8 cylinder mode to 4 cylinder mode. By actuating the solenoid, oil pressure is raised to the pair of lifters that 
coincide with each particular solenoid. The oil pressure pushes in the locking pins that allows the lifter to collapse, 
decoupling the valves and camshaft . 

• When Monitored: 
Transition from 8 to 4 cylinder mode . 

• Set Condition: 
When the PCM recognizes a problem with the Solenoid Control circuit. One trip fault. 

Possible Causes 

(K453) MDS SOLENOID NO.6 CONTROL SHORT TO VOLTAGE 

(K453) MDS SOLENOID NO.6 CONTROL SHORT TO GROUND 

(K453) MDS SOLENOID NO.6 CONTROL OPEN 

(Z903) GROUND CIRCUIT OPEN 

MDS SOLENOID NO.6 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any Misfire DTCs before continuing. 
Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: It may be necessary to test drive the vehicle in order for this DTC to set. 
With a scan tool, select View OTCs. 

NOTE: Diagnose any Deactivation or Oil Pressure DTCs before continuing with this test. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. MDS SOLENOID NO.6 

Turn the ignition off. 
Gain access to the MDS Solenoid NO.6. 
Disconnect the MDS Solenoid NO.6 harness connector. 

Ignition on, engine not running. 
Turn off all accessories. 
Using a 12-volt test light connected to the (Z903) Ground circuit, probe 
the (K453) MDS Solenoid No.6 Control circuit. 

NOTE: The OTC needs to be cleared before actuating the Solenoid, 
if the OTC is not cleared, the Solenoid may not be allowed to actu
ate. 
With a scan tool, actuate the MDS Solenoid No.6. 

NOTE: The test light should be illuminated and bright proportional 
to the maximum duty cycle allowed by the scan tool. For example, 
if the scan tool allows 100% actuation, the brightness should be 
as bright as a direct connection to the battery. If the scan tool 
allows a maximum 250/0 actuation, the brightness should be 250/0 
as bright as a direct connection to the battery. 

Does the test light illuminate accordingly during the actuation? 

IOLEIOID· 
IULTI DISPLlCE.EIT 

nsnl en. 
(S.lL IDII mill .. 

Yes »Verity that there is good pin to terminal contact in the Solenoid and the Powertrain Control Module con· 
nectors. Replace the MDS Solenoid NO.6 if no problems were found in the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. (Z903) GROUND CIRCUIT OPEN 

Turn the ignition off. 

Using a 12-volt test light connected to the 12-volts, probe the (Z903) 
Ground circuit in the MDS Solenoid No.6 harness connector. 

Does the test light illuminate brightly? 

Yes »Go To 4 

No »Repair the open in the (Z903) Ground circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

+-+-1-- 2 

SOLEI DID· 
IILTIOISPLlCEIEIT 

SYITEI cn, 
(S.lL IDII lUll." 
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4. (K4S3) MDS SOLENOID CONTROL NO.6 CIRCUIT SHORTED TO VOLTAGE 

Disconnect the C2 PCM harness connector. 

Ignition on, engine not running. 
Measure the voltage on the (K453) MDS Solenoid NO.6 Control circuit 
in the MDS Solenoid NO.6 connector. 

Is there any voltage present? 

Yes »Repair the short to voltage in the (K453) MDS Solenoid 
No.6 Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 .. ENGINE .. STANDARD PROCEDURE.) 

No »Go To 5 

5. (K4S3) MDS SOLENOID NO.6 CONTROL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Measure the resistance between ground and the (K453) MDS Solenoid 
NO.6 Control circuit in the MDS Solenoid No.6 harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K453) MDS Solenoid 
NO.6 Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 .. ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

BLACK 

SOlUOID· 
IULTI DISPUCEIEn 

IYSTEI cn I 
(5.n IDS) 

IOU. OlD· 
IULTI DISPLlCEIEIl 

nlTEM cn I 
(5.n IDS) 

I UllIn 

I tlUr.l 1 
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6. (K453) MDS SOLENOID NO.6 CONTROL·CIRCUIT OPEN 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K453) MDS Solenoid NO.6 Control cir· 
cuit from the MDS Solenoid NO.6 harness connector to the appropriate 
terminal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K453) MDS Solenoid NO.6 Control 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM) 

16 

24 

31 

1& 

10LE.0ID· 
8 IULTI DISPLACEIElT 

0000000 UITEI cn. 
~foOOOOO . 15 (J.n 1", 

0000000 n 
0000000 30 

00000000 
38 

PCI PIIOUT 
8011815 IUIIIII 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Solenoid and the 
Powertrain Control Module (peM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Solenoid and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

.' 
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P3442-CYLINDER 6 DEACTIVATION CONTROL PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
When all criteria has been met, power is supplied to each MDS Solenoid when the engine is making a transition 
from 8 cylinder mode to 4 cylinder mode. By actuating the solenoid, oil pressure is raised to the pair of lifters that 
coincide with each particular solenoid. The oil pressure pushes in the locking pins that allows the lifter to collapse, 
decoupling the valves and camshaft . 

• When Monitored: 
Transition from 8 to 4 cylinder mode . 

• Set Condition: 
The MDS fails to disengage for cylinder 6. One trip fault. 

Possible Causes 

(K453) MDS SOLENOID NO.6 CONTROL SHORT TO GROUND 

(K453) MDS SOLENOID NO.6 CONTROL OPEN 

(Z903) GROUND CIRCUIT OPEN 

INSUFFICIENT OIL PRESSURE ACTING ON THE LIFTER LOCKING PINS 

OIL PASSAGES RESTRICTED 

LIFTER 

MDS SOLENOID 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: Diagnose any Misfire DTCs before continuing. 
Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: It may be necessary to test drive the vehicle in order for this DTC to set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 • ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. CHECKING PCM CONTROL SIDE FOR THE MDS SOLENOID (C140) 

Turn the ignition off. 
Disconnect the C140 harness connector. 
Using a 12-volt test light, jumper from the (Z903) Ground Circuit and the 
(K453) MDS Solenoid No.6 Control Circuit in the C140 harness connec
tor (PCM side). 
Turn the ignition on. 
With the scan tool, actuate the MDS Solenoid NO.6. 

NOTE: The test light should be illuminated and bright proportional 
to the maximum duty cycle allowed by the scan tool. For example, 
if the scan tool allows 1000/0 actuation, the brightness should be as 
bright as a direct connection to the battery. If the scan tool allows 
a maximum 250/0 actuation, the brightness should be 25% as bright 
as a direct connection to the battery. 

Does the test light illuminate accordingly during the actuation? 

Yes »Go To 3 

No »Go To 4 

3. MDS SOLENOID RESISTANCE 

Turn the ignition off. 
Measure the resistance between the (Z903) Ground Circuit and the 
(K453) MDS Solenoid No.6 Control Circuit in the C140 harness connec
tor (MDS side). 

NOTE: It is important to follow the below temp/resistance values to 
ensure an accurate reading. 

MDS SOLENOID RESISTANCE 

6 

)i~/ 
4~ 

C140 

(5.7L) 819611cc 

3 

C140 

(1.7L) 8196109d 

TEMPERATURE VALUE:t _7° C (20° F) RESISTANCE (OHMS) ± .25 ohms 

-18° C (0° F) 

0° C (32° F) 

20° C (680 F) 

38° C (100° F) 

66° C (150° F) 

93° C (2000 F) 

121 0 C (250° F) 

149° C (300° F) 

Is the resistance within an acceptable range? 

Yes »Go To 7 

8.8 ohms 

9.5 ohms 

10.3 ohms 

11 ohms 

12.2 ohms 

13.4 ohms 

14.4 ohms 

15.6 ohms 

No »Visually and Physically inspect the wiring harness between the C140 connector and the MDS Solenoid 
connector. Repair as necessary. If OK1 replace the MDS Solenoid in accordance with the Service 
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Information. 

4. (Z903) GROUND CIRCUIT OPEN (PCM SIDE) 

Turn the ignition off. 
Using a 12-volt test light connected to 12-volts, probe the (Z903) 
Ground circuit in the C140 harness connector (PCM side). 

Does the test light illuminate brightly? 

Yes »Go To 5 

No »Repair the open in the (Z903) Ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

4 

C140 

(5.71..) 81960d50 

5. (K4S3) MDS SOLENOID NO.6 CONTROL CIRCUIT SHORTED TO GROUND (PCM SIDE) 

Turn the ignition off. 
Disconnect the C2 PCM harness connector. 
Measure the resistance between ground and the (K453) MDS Solenoid 
NO.6 Control circuit in the C140 harness connector. 

Is the resistance below 100 ohms? 

Ves »Repair the short to ground in the (K453) MDS Solenoid 

No 

NO.6 Control circuit between the PCM harness connector 
and the C140 harness connector. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Go To 6 4 

C14G 
(5.7L) 81961111 
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6. (K453) MDS SOLENOID NO.6 CONTROL CIRCUIT OPEN (PCM SIDE) 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
In poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K453) MDS Solenoid No.6 Control circuit 
from the C140 harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Replace and program the Powertrain Control Module in 
accordance with the service information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Repair the open in the (K453) MDS Solenoid No.6 Control 
circuit between the C140 harness connector and the PCM 
harness connector. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. MDS SOLENOID 6 

Turn the ignition off. 
Remove the Intake Manifold per Service Information. 
Reconnect the C2 PCM harness connector. 
Turn the ignition on. 
With the scan tool actuate the MDS Solenoid 6. 

Can you feel and hear the Solenoid Actuating? 

Yes »Go To 8 

No »Remove the Solenoid (1) and check for any debris that may 
be blocking the oil passages (3) to the Solenoid. If the pas
sages are clogged, clean the passages and replace the 
MDS Solenoid 6. If the passages are not clogged with 
debris, replace the MDS Solenoid 6. 

8. OIL PASSAGES RESTRICTED 

Turn the ignition off. 
Remove both Solenoids on Bank 2 of the engine block. 
Remove the Bank 2 Cylinder Head per Service Information. 
Remove the Lifters from the right engine bank. 
Inspect the oil passages to the Solenoids and from the Solenoids to the lifters. 

Are the passages blocked? 

Yes »Clean the oil passages as necessary. If the entire engine is restricted disassembly of the entire engine 
block may be necessary. 

No »Replace both sets of lifters if no other possible causes remain. 



DR ----------- ENGINE .. ELECTRICAL DIAGNOSTICS .. GAS 

P3449-MDS SOLENOID 7 CIRCUIT 

r - - - - - - - - - - - - - - - - - - - - - - - - - - --, 10DULE· 

I 
I POWEATRAII 

COITROL 
I MDS IDS MDS MDS I 
I 

SOL SOL SOL SOL I 
~~~~ ____ ~~~~ ____ ~~~.~ ____ OO~~~ 

10 

38 

6 '( C3 28 '( C1 16, C2 5 Y 03 

K4S1 I I K454 
m m 

BRtWT 1(452 1(453 BRIOR 
20 20 

8 i Ot30 BRA..B BRI1lG 13 i Ct30 

IB~~ ~~~ 1~~~~--1-~- --~:et. T 2T 3, 4, 
1(451 

18 
BRAn 

11 IT] IOLIIOlD· 
IULTIPLE 
DISPLACEIEIIT 
10.1 

21 
Z90:\ 

18 
BK 

I 
• 

K452 
18 

BRA..B 

11 IT] IOLIIOID. 
IULTIPLE 
DISPLACEIEI' 
10.4 

2, 
Z903 

18 
BK 

I 

K453 
18 

BRIDG 

11 

IT] 
10LEIOID· 
IULTIPLE 
DISPUCEIIIT 
10.' 

21 

K454 
lH 

BR/OR 

11 

IT] 
10U101D· 
IULTIPLE 
DISPLACEIEIT 
10.7 

2/ 
Z9D3 Z903 

18 18 
BK BK 

I I • --------. --------. 113S 

10 10 

38 38 

I 
1903 

18 
BK , t etc. 

Z903 
20 
BK 

I 
... 1107 

BLACK 10DULE. BLACK 10DULE· 
POWER'RAII 
COIfTROL 02 

BLACK 10DULE· 
POWERTRAII 
COITROL C3 

POWERTRAII 
COIfTROL 01 

9 -1055 

BLACK 

10LElOID· 
IULTIPLE 

DISPLACEIE.' 1110. t 
(S.fL) 

SOLEI OlD· 
IULTIPLI 

DISPLACEI.IT 10. 4 
II.lL) 

10L.IOII· 
IULTIPLE 

DISPUCEIEI' 10. I 
IS.lL) 

10LEIOID· 
IULTIPLE 

DISPLACEMEILIT 1110. 7 
IS.IL) 



9 • 1056 ENGINE - ELECTRICAL DIAGNOSTICS· GAS -----------DR 

For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
When all criteria has been met. power is supplied to each MDS Solenoid when the engine is making a transition 
from 8 cylinder mode to 4 cylinder mode. By actuating the solenoid, oil pressure is raised to the pair of lifters that 
coincide with each particular solenoid. The oil pressure pushes in the locking pins that allows the fifter to collapse, 
decoupling the valves and camshaft . 

• When Monitored: 
Transition from 8 to 4 cylinder mode . 

• Set Condition: 
When the PCM recognizes a problem with the Solenoid Control circuit. One trip fault. 

Possible Causes 

(K454) MDS SOLENOID NO.7 CONTROL SHORT TO VOLTAGE 

(K454) MDS SOLENOID NO.7 CONTROL SHORT TO GROUND 

(K454) MDS SOLENOID NO.7 CONTROL OPEN 

(Z903) GROUND CIRCUIT OPEN 

MDS SOLENOID NO.7 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any Misfire DTCs before continuing. 
Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or tan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: It may be necessary to test drive the vehicle in order tor this DTC to set. 
With a scan tool, select View DTCs. 

NOTE: Diagnose any Deactivation or Oil Pressure DTCs before continuing with this test. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. MDS SOLENOID NO.7 

Turn the ignition off. 
Gain access to the MDS Solenoid NO.7. 
Disconnect the MDS Solenoid NO.7 harness connector. 
Ignition on, engine not running. 
Turn off all accessories. 
Using a 12-volt test light connected to the (Z903) Ground circuit, probe 
the (K454) MDS Solenoid NO.7 Control circuit. 

NOTE: The DTC needs to be cleared before actuating the Solenoid, 
if the DTe is not cleared, the Solenoid may not be allowed to actu
ate. 
With a scan tool, actuate the MDS Solenoid No.7. 

NOTE: The test light should be illuminated and bright proportional 
to the maximum duty cycle,allowed by the scan tool. For example, 
if the scan tool allows 100°,k actuation, the brightness should be 
as bright as a direct connection to the battery. If the scan tool 
allows a maximum 250/0 actuation, the brightness should be 25% 
as bright as a direct connection to the battery. 

Does the test light illuminate accordingly during the actuation? 

~-+-+-++-- 2 

SOLE.OID· 
IULTI DISPUCE.En 

nlTEI cn 7 
Is.n IDI) ItlUIU 

Yes »Verify that there is good pin to terminal contact in the Solenoid and the Powertrain Control Module con-
nectors. Replace the MDS Solenoid No.7 if no problems were found in the connectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. (Z903) GROUND CIRCUIT OPEN 

Turn the ignition off. 
Using a 12-volt test light connected to the 12-volts, probe the (Z903) 
Ground circuit in the MDS Solenoid No.7 harness connector. 

Does the test light illuminate brightly? 

Yes »Go To 4 

No »Repair the open in the (Z903) Ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

SOLE.OID· 
IULTI DISPLACE.En 

nITEI en 7 
15.n IU) IUU.l 
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4. (K454) MDS SOLENOID NO.7 CONTROL CIRCUIT SHORTED TO VOLTAGE 

Disconnect the C3 PCM harness connector. 

Ignition on, engine not running. 
Measure the voltage on the (K454) MDS Solenoid No.7 Control circuit 
in the MDS Solenoid NO.7 harness connector. 

Is there any voltage present 

Yes »Repair the short to voltage in the (K454) MDS Solenoid 
No.7 Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

5. (K454) MDS SOLENOID NO.7 CONTROL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Measure the resistance between ground and the (K454) MDS Solenoid 
NO.7 Control circuit in the MDS Solenoid NO.7 harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K454) MDS Solenoid 
NO.7 Control circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 
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6. (K454) MDS SOLENOID NO.7 CONTROL CIRCUIT OPEN 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K454) MDS Solenoid No.7 Control cir
cuit from the MDS Solenoid NO.7 harness connector to the appropriate 
terminal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K454) MDS Solenoid NO.7 Control 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 
to 9 - ENGINE - STANDARD PROCEDURE.) 

7. POWERTRAIN CONTROL MODULE (PCM) 

I 
IOLIIOII. 

IULTIIIIPLACEIEIT 9 
nnEI en 7 18 
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00000000 
38 

PCI PIIOUT 
1018115 

UII51 •• 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Solenoid and the 
Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
Solenoid and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 



9 - 1060 ENGINE - ELECTRICAL DIAGNOSTICS .. GAS ------------ DR 

P3450-CYLINDER 7 DEACTIVATION CONTROL PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
When all criteria has been met, power is supplied to each MDS Solenoid when the engine is making a transition 
from 8 cylinder mode to 4 cylinder mode. By actuating the solenoid, oil pressure is raised to the pair of lifters that 
coincide with each particular solenoid. The oil pressure pushes in the locking pins that allows the lifter to collapse, 
decoupling the valves and camshaft. 

• When Monitored: 
Transition from 8 to 4 cylinder mode . 

• Set Condition: 
The MDS fails to disengage for cylinder 7. Two trip fault. 

Possible Causes 

(K454) MDS SOLENOID NO.7 CONTROL SHORT TO GROUND 

(K454) MDS SOLENOID NO.7 CONTROL OPEN 

(Z903) GROUND CIRCUIT OPEN 

INSUFFICIENT OIL PRESSURE ACTING ON THE LIFTER LOCKING PINS 

OIL PASSAGES RESTRICTED 

LIFTER 

MDS SOLENOID 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

NOTE: Diagnose any Misfire DTCs before continuing. 
Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 

NOTE: It may be necessary to test drive the vehicle in order for this DTC to set. 
With a scan tool, select View DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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2. CHECKING PCM CONTROL SIDE FOR THE MDS SOLENOID (C140) 

Turn the ignition off. 
Disconnect the C140 harness connector. 
Using a 12-volt test light. jumper from the (Z903) Ground Circuit and the 
(K454) MDS Solenoid No.7 Control Circuit in the C140 harness connec
tor (PCM side). 
Turn the ignition on. 
With the scan tool, actuate the MDS Solenoid NO.7. 

NOTE: The test light should be illuminated and bright proportional 
to the maximum duty cycle allowed by the scan tool. For example, 
if the scan tool allows 100% actuation, the brightness should be a~ 
bright as a direct connection to the battery. If the scan tool allows 
a maximum 250/0 actuation, the brightness should be 250/0 as bright 
as a direct connection to the battery. 

Does the test light illuminate accordingly during the actuation? 

Yes »Go To 3 

No »Go To 4 

3. MDS SOLENOID RESISTANCE 

Turn the ignition off. 
Measure the resistance between the (Z903) Ground Circuit and the 
(K454) MDS Solenoid No.7 Control Circuit in the C140 harness connec
tor (MDS side). 

NOTE: It is important to follow the below temp/resistance values to 
ensure an accurate reading. 

MDS SOLENOID RESISTANCE 

6 

C1. 
($.7L) 

C1.t.o 
(I.TLl 

TEMPERATURE VALUE :t _7° C F) RESISTANCE (OHMS) :t .25 ohms 

-180 C (O° F) 

0° C (32° F) 

20° C (68° F) 

38° C (100° F) 

66° C (150° F) 

93° C (200° F) 

121 0 C (250° F) 

149° C (300° F) 

Is the resistance within an acceptable range? 

Yes »Go To 7 

8.8 ohms 

9.5 ohms 

10.3 ohms 

11 ohms 

12.2 ohms 

13.4 ohms 

14.4 ohms 

15.6 ohms 

81961215 

4 

81961272 

No »Visually and Physically inspect the wiring harness between the C140 connector and the MDS Solenoid 
connector. Repair as necessary. tf OK, replace the MDS Solenoid in accordance with the Service 
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Information. 

4. (Z903) GROUND CIRCUIT OPEN (PCM SIDE) 

Turn the ignition off. 
Using a 12-volt test light connected to 12-volts, probe the (Z903) 
Ground circuit in the C140 harness connector (PCM side). 

Does the test light illuminate brightly? 

Yes »Go To 5 

No »Repair the open in the (Z903) Ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

~ 
~ '\ 

4 

C140 

(L7~ 8196Od50 

5. (K454) MDS SOLENOID NO.7 CONTROL CIRCUIT SHORTED TO GROUND (PCM SIDE) 

Turn the ignition off. 
Disconnect the C3 PCM harness connector. 
Measure the resistance between ground and the (K454) MDS Solenoid 
No.7 Control circuit in the C140 harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K454) MDS Solenoid 
No.7 Control circuit between the PCM harness connector 
and the C140 harness connector. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 6 

Ct'
CS.7L) 

DKGRAV 

6 

8196129c 
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6. (K454) MDS SOLENOID NO.7 CONTROL CIRCUIT OPEN (PCM SIDE) 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance of the (K454) MDS Solenoid NO.7 Control circuit 
from the C140 harness connector to the appropriate terminal of special 
tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Replace and program the Powerfrain Control Module in 
accordance with the service information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Repair the open in the (K454) MDS Solenoid NO.7 Control 
circuit between the C140 harness connector and the PCM 
harness connector. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. MDS SOLENOID 7 

Turn the ignition off. 
Remove the Intake Manifold per Service Information. 
Reconnect the C3 PCM harness connector. 
Turn the ignition on. 
With the scan tool actuate the MDS Solenoid 7. 

Can you feel and hear the Solenoid Actuating? 

Yes »Go To 8 

No »Remove the Solenoid (1) and check for any debris that may 
be blocking the oil passages (3) to the Solenoid. If the pas
sages are clogged, clean the passages and replace the 
MDS Solenoid 7. If the passages are not clogged with 
debris, replace the MDS Solenoid 7. 

8. OIL PASSAGES RESTRICTED 

Turn the ignition off. 
Remove both Solenoids on Bank 1 of the engine block. 
Remove the Bank 1 Cylinder Head per Service Information. 
Remove the Lifters from the right engine bank. 

9 

16 

24 

31 

Inspect the oil passages to the Solenoids and from the Solenoids to the lifters. 

Are the passages blocked? 

OK GRAY 

5 

ooooLo 8 
4 

0000000 15 
6 

00000000 23 

0000000 
30 

00000000 C140 

38 (5.7L) 

PCM PINOUT 

80X8B15 819612b9 

Yes »Clean the oil passages as necessary. If the entire engine is restricted disassembly of the entire engine 
block may be necessary. 

No »Replace both sets of lifters if no other possible causes remain. 
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P3497-MDS,-RATIONAL1TY BANK 2 J~' 

For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
When all criteria has been met, power is supplied to each MDS Solenoid when the engine is making a transition 
from 8 cylinder m~de to 4 cyUnder mode. By ac,t;u~ting the solenoid, oil pressure is raised to the pair of lifters that 
coincide with each, particular solenoid'"The oil J)ressure pushes in the locking pins that allows the lifter to collapse, 
decoupling the valves and camshaft. ' 

• When Monitored: , 
Transition from 8 to 4 cylinder mode. 

• Set Condition: 
02 sensor readings on Bank 2 side indicate a lean condition while in 4 cylinder mode. One trip fault. 

" . Possible Causes 

INSUFFICIENT OIL PRESSURE ACTING ON THE LIFTER LOCKING PINS 

OIL PASSAGES RESTRICTED 

LIFTER 

MDS SOLENOID 

,Always per10rm the Pre';;Dlagnostic Troubleshooting procedure before proceeding (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any Misfire DTCs before continuing. 
Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these 'instructions can result in 
personal injury or death. 

NOTE: It may be necessary to test drive the vehicle in order for this DTC to set. 
With a scan tool, select View DTCs. 

,1 

NOTE: Diagnose any Deactivation or Oil Pressure DTCs before continuing with this'test. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2.. MDS SOLENOID 4 

Turn the ignition off. 
Remove the Intake Manifold per Service Information. 
Turn the ignition on. 
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NOTE: The DTC needs to be cleared before actuating the Solenoid, it the DTC is not cleared, the Solenoid 
may not be allowed to actuate. 
With the scan tool actuate the MDS Solenoid 4. 

Can you feel and hear the Solenoid Actuating? 

Yes »Go To 3 

No »Remove the Solenoid and check for any debris that may be blocking the oil passages to the Solenoid. 
If the passages are clogged, clean the passages and replace the MDS Sorenoid 4. If the passages are 
not clogged with debris, replace the MDS Solenoid 4. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

3. MDS SOLENOID 6 

With the scan tool actuate the MDS Solenoid 6. 

NOTE: The DTC needs to be cleared before actuating the Solenoid, if the DTC is not cleared, the Solenoid 
may not be allowed to actuate. 

Can you feel and hear the Solenoid Actuating? 

Yes »Go To 4 

No »Remove the Solenoid and check for any debris that may be blocking the oil passages to the Solenoid. 
If the passages are restricted, clean the passages and replace the MDS Solenoid 6. If the passages are 
unable to be cleaned out, replacing the engine block may be necessary. If the passages are not clogged 
with debris, replace the MDS Solenoid 6. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE· STANDARD PROCEDURE.) 

4. OIL PASSAGES RESTRICTED 

Turn the ignition off. 
Remove both Solenoids on Bank 2 of the engine block. 
Remove the Bank 2 Cylinder Head per Service Information. 
Remove the each pair of lifters for Cylinders 4 and 6. 
Inspect the oil passages to the Solenoids and from the Solenoids to the lifters. 

Are the passages blocked? 

Yes »Clean the oil passages as necessary. If the entire engine is restricted, disassembly of the entire engine 
block may be necessary. 
Perform the POWERTRAlN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace both sets of lifters if no other possible causes remain. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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U0001-CAN C BUS 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
Ignition run time is greater than 1 second. Battery voltage between 9 and 16 volts. Engine run time greater 
than 3 seconds. 

• Set Condition: 
The PCM loses communication over the CAN C Bus circuit. The circuit is continuously monitored. One Trip 
fault. 

CAN C BUS OPEN OR SHORTED CONDITION 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE .. 
DIAGNOSIS AND TESTING). 

Refer to 8 .. ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 

Diagnostic Test 

1 . ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, select View TIPM/FCM DTCs. 

Is the DTC Active at this time? 

Yes »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diag-
nostic procedures and for further possible causes. 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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U0101-LOST COMMUNICATION WITH reM 
For a complete wiring diagram Refer to Section 8W. 

• When Mon itored: 
Ignition run time is greater than 1 second. Battery voltage between 9 and 16 volts. Engine run time greater 
than 3 seconds. 

• Set Condition: 
The PCM doesn't receive a Bus Message from the Transmission Control Module for 7 consecutive seconds. 
One trip failure. The circuit is continuously monitored. Two Trip fault. 

Possible Causes 

PCM FUSED IGNITION SWITCH OUTPUT CIRCUIT CHECK 

BUS FAILURE OPEN OR SHORTED CONDITION 

PCI BUS UNABLE TO COMMUNICATE-WITH THE SCAN TOOL 

POWERTRAIN CONTROL MODULE (PCM) 

Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 

Diagnostic Test 

1 . ACTIVE DTC 

Start the engine. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, because this fault is 
set after two failed trips. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. PCM FUSED IGNITION SWITCH OUTPUT CIRCUIT 

Turn the ignition off. 
Disconnect the C 1 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
With a 12-volt test light connected to ground and with special tool 
#8815 installed, probe the (F202). (F1), and (T751) Fused Ignition 
Switch Output ci rcu it. 
Perform the above check with the Ignition key in the off lock position, 
Ignition on, engine not running position, and during cranking. 
Wiggle the related wire harness while probing the special tool with the 
test light to try to interrupt the circuit. 

Does the test light illuminate brightly? 

Yes »Go To 3 
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No »Repair the excessive resistance in the (F202), (F1), and (T751) Fused Ignition Switch (Off, Run, Start) 
circuit Inspect the related fuse, if the fuse is open check the circuit for a short to ground. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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3. PCI BUS UNABLE TO COMMUNICATE WITH THE SCAN TOOL 

NOTE: Determine which modules this vehicle is equipped with before beginning. 

NOTE: When attempting to communicate with any of the modules on this vehicle, the scan tool will display 
1 of 2 different communication errors: a NO RESPONSE message or a BUS +1- SIGNALS OPEN MESSAGE. 
Ignition on, engine not running. 
Use the scan tool, attempt to communicate with the remaining control modules. 

Was the scan tool able to communicate with one or more of the Modules? 

Ves »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diag-
nostic procedures and for further possible causes. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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U0121-LOST COMMUNICATION WITH ANTI-LOCK BRAKE MODULE 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Ignition run time is greater than 1 second. Battery voltage between 9 and 16 volts. Engine run time greater 
than 3 seconds . 

• Set Condition: 
The PCM doesn't receive an ABS message over the CAN C circuit for 7 consecutive seconds. The circuit is 
continuously monitored. One Trip fault. 

CAN C BUS OPEN OR SHORTED CONDITION 

ABS MODULE 

Possible Causes 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

POWERTRAIN CONTROL MODULE (PCM) 

Refer to _8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 

Diagnostic Test 

1 . ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, select View PCM DTCs. 

Is the DTC Active at this time? 

Yes »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diag-
nostic procedures and for further possible causes. 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE (TIPM) 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Ignition run time is greater than 1 second. Battery voltage between 9 and 16 volts . 

• Set Condition: 
The PCM doesn't receive a TIPM message over the CAN C circuit for 7 consecutive seconds. The circuit is 
continuously monitored. One Trip fault. 

Possible Causes 

CAN C BUS OPEN OR SHORTED CONDrTION 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

POWERTRAIN CONTROL. MODULE (PCM) 

Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for., diagnostic 
procedures and for further possible causes. 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
,With a scan tool, select View peM DTCs. 

Is the DTC Active at this time? 

Ves »Refer to B - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diag-
nostic procedures and for further possible causes. 

No »Refer to the INTERMITTENT CONDlirON Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 
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U0155-NO i=LUSTER BUS MESSAGE 
For a complete wiring diagram Refer to Section aw. 

• When Me nitored: 
Ignition k~ ty on and battery voltage greater than 1 0.4 volts. 

• Set ConeJ ition: 
No messages received from the MIC (Instrument Cluster) for more than 20 seconds. One Trip Fault. Three 
good trip~ to turn off the MIL. 

BUS CIRCUIl OPEN OR SHORTED 

INSTRUMENT CLUSTER 

POWERTRAU J CONTROL MODULE (PCM) 

Possible Causes 

Refer to 8 - I:LECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures aud for further possible causes. 

Always perf 01 m the Pre-Diagnostic Troubleshooting procedure before proceeding (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE eTC 

Ignition on, enqine not running. 
With the scan tool, erase DTCs. 
Cycle the ignition key on and off several times. 
With the scan tool, select View DTCs. 

Does the DorC reset? 

Yes »Go To 2 

No »Re'er to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. COMMUNICATE WITH CLUSTER 

With the scan tool, attempt to communicate with the Instrument cluster. 

Can commL nication be established with the Instrument Cluster? 

Yes »Go To 3 

No »Re~er to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diag-
nOHtic procedures and for further possible causes. 
Pe form the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3. INSTRUM :NT CLUSTER OPERATION 

Start the engin e 
Allow the engine to idle. 

Is the correct engine speed display in the instrument cluster (Tach)? 

Yes »ReJlace and program the Powertrain Control Module per Service Information. 
Pe form the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Re :er to the Instrument Category and perform the appropriate symptom. 
Pe form the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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U0168-LOST COMMUNICATION WITH VEHICLE SECURITY CONTROL MODULE 
(SKREEM-WCM) 
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For a complete wiring diagramRefer to Section aw . 
• When MOllitored: 

Ignition rUll time is greater than 1 second. Battery voltage between 9 and 16 volts. Engine run time greater 
than 3 sec onds. 

• Set Condi tion: 
The PCM :loesn1t receive a SKREEM message over the CAN C circuit for 7 consecutive seconds. The circuit 
is continuc·usly monitored. 

Possible Causes' 

CAN C BUS OPEN OR SHORTED CONDITION 

NO POWER TO VEHICLE SECURITY CONTROL MODULE (SKREEM) - MODULE UNPLUGGED OR OPEN 
FUSE 

POWERTRAIf\J CONTROL MODULE (PCM) 

Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES· DIAGNOSIS AND TESTING for diagnostic 
procedures an d for further possible causes. 

Diagnostic Test 

1. ACTIVE D-·C 

NOTE: For vet,icle communication problems, use the scan tool to refer to the Network Review Screen. The 
screen depict! a high level view of the vehicle network. Fault and problem areas appear in red. Selecting 
any of the net Nork components allows access to the source of the problem. 

NOTE: Check ':he 100 fuse before continuing. If the fuse is open, check the circuit for a short to ground. 
Turn the ignition on. 
With a scan tool l select View DTCs. 

Is the DTC )~ctive at this time? 

Yes »Rehr to 8 - ELECTRICAUELECTRONIC CONTROL MODULES DIAGNOSIS AND TESTING for diag-
nostic procedures and for further possible causes. 

No »Rehr to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 • ENGINE - DIAGNOSIS 
ANI) TESTING.) 
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U110C-NO FUEL LEVEL BUS MESSAGE RECEIVED 
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For a complete wiring diagram Refer to Section 8W. 
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• When MOl1itored: 
Ignition on . 

• Set Condition: 
When the PCM does not receive a fuel level signal from the TIPM over the CAN C circuit. The circuit is con
stantly monitored. One Trip fault. 

Possible Causes 

CAN C BUS C RCUIT OPEN OR SHORTED 

TOTALLY lNTE:GRATED POWER MODULE (TIPM) 

POWERTRAIf\ CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AI ~D TESTING) . 

Theory of (.peration 
The fuel level signal is a direct input to the Cluster. The fuel level signal is sent to the TIPM over the CAN B bus 
circuit. The NG ~ receives the fuel level signal from the TIPM over the CAN C bus circuit. 

Diagnostic Test 

1. ACTIVE D'~C 
Ignition on, eng ine not running. 
With the scan t:)OI, select View PCM DTCs. 

Is the DTC ~~ctive at this time? 

Yes »Go To 2 

No »Ref~r to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING.) 

2. U0141-LOBT COMMUNICATION WITH FRONT CONTROL MODULE ALSO ACTIVE 

With the scan t )01, select View DTCs. 

Is the U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE also set? 

Ves »FolI)w the diagnostics for U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE (TIPM). 
Perorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Re~ lace and program the Powertrain Control Module per Service Information. 
Per arm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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U110E-LOST AMBIENT -rEMPERATURE MESSAGE 
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For a complete wiring diagram Reter to Section 8W. 
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• When Monitored: 
Ignition on . 

• Set Condition: 
The PCM doesn't receive the ambient temperature signal over the CAN C bus from the TIPM. The circuit is 
continuou:;ly monitored. One Trip fault. 

Possible Causes 

CAN C BUS (IRCUIT OPEN OR SHORTED 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

POWERTRAltl CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS A ~D TESTING). 

Theory of ()peration 
The ambient tE mperature sensor signal is a direct input to the TIPM. The TIPM sends the PCM the ambient tem
perature signal over the CAN C bus. 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, ennine not running. 
With the scan :00, select View PCM DTCs. 

Is the DTC j:\ctive at this time? 

Yes »Go To 2 

No »Re' er to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
ANJ TESTING.) 

2. U0141-LO ST COMMUNICATION WITH FRONT CONTROL MODULE (TIPM) ALSO ACTIVE 

With the scan :00, select View DTCs. 

Is the U014' -NO BUS MESSAGE RECEIVED FROM THE TIPM also set? 

Yes »Fol ow the diagnostics for U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE (TIPM). 
Pelform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Pelform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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U1110-LOST VEHICLE SPEED MESSAGE 
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For a complete wiring diagram Refer to Section 8W. 
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• When Mo ,itored: 
Ignition on . 

• Set Condition: 
The PCM doesn't receive a vehicle speed signal from the Anti-lock brake Module over the CAN C bus. One 
Trip fault. 

CAN C BUS C:RCUIT OPEN OR SHORTED 

ANTI-LOCK BHAKE MODULE 

POWERTRAIl\ CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AIID TESTING) . 

Theory of C'peration 
The PCM recei'/es the vehicle speed signal over the CAN C bus from the Anti-lock Brake Module. 

Diagnostic Test 

1. ACTIVE D'''C 

Ignition on, en~ ine not running. 
With the scan 1001, select View PCM DTCs. 

Is the DTC J~ctive at this time? 

Yes »Go To 2 

No »Ref3r to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 ENGINE - DIAGNOSIS 
AND TESTING.) 

2. U0121-LOBT COMMUNICATION WITH ABS MODULE ALSO SET 

With the scan tool continue reading DTCs. 

Is the U0121-LOST COMMUNICATION WITH ABS MODULE also set? 

Yes »Follow the diagnostics for U0121-LOST COMMUNICATION WITH ABS MODULE. 
Pe(orm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE· STANDARD PROCEDURE.) 

No »Rer,lace and program the Powertrain Control Module per Service Information. 
Pe(orm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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U1113 .. LOST Ale PRESSURE MESSAGE 
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For a complete wiring diagram Refer to Section 8W. 
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• When Me nitored: 
Ignition all. 

• Set Concition: 
The PCM doesn't receive the AlC Pressure signal over the CAN C bus from the TIPM. The circuit is contin
uously monitored. One Trip fault. 

Possible Causes 

CAN C BUS (:IRCUIT OPEN OR SHORTED 

TOTALLY INT::GRATED POWER MODULE (TIPM) 

POWERTRAlrJ CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 ... ENGINE -
DIAGNOSIS AND TESTING). 

Theory of ~)peration 
The AlC Press'Jre Transducer signal is a direct input to the TIPM. The TIPM sends the PCM the AlC pressure signal 
over the CAN C bus. 

Diagnostic Test 

1 . ACTIVE [] TC 

Ignition on, enl~ine not running. 
With the scan tool, select View PCM DTCs. 

Is the DTC ~ctive at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE ~ DIAGNOSIS 
AN D TESTING.) 

2. U0141-LOST COMMUNICATION WITH TOTALLY INTEGRATED POWER MODULE ALSO ACTIVE 

With the scan tool, select View DTCs. 

Is the U014'I-NO BUS MESSAGE RECEIVED FROM THE FRONT CONTROL MODULE (TIPM) also set? 

Ves »Follow the diagnostics for U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE (TIPM). 
Pe10rm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »ReJlace and program the Powertrain Control Module per Service Information. 
Pe "form the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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U1120-LOST WHEEL DISTANCE MESSAGE 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Ignition on . 

• Set Condition: 
The PCM doesn't receive a vehicle speed signal from the Anti-lock brake Module over the CAN C bus. One 
Trip fault. 

CAN C BUS ( IRCUIT OPEN OR SHORTED 

ANTI-LOCK B ~AKE MODULE 

POWERTRAI~I CONTROL MODULE (PCM) 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS A "D TESTING) • 

Theory of ()peration 
The PCM rece ves the vehicle speed signal over the CAN C bus from the Anti-lock Brake Module. 

Diagnostic Test 

1. ACTIVE D rc 
Ignition on, en{line not running. 
With the scan '001, select View PCM DTCs. 

Is the DTC ~'ctive at this time? 

Yes »Go To 2 

No »Re1er to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AN) TESTING.) 

2. U0121-LO:,T COMMUNICATION WITH ASS MODULE ALSO SET 

With the scan . 001 continue reading DTCs. 

Is the U0121-LOST COMMUNICATION WITH ABS MODULE also set? 

Yes »Fol ow the diagnostics for U0121-LOST COMMUNICATION WITH ABS MODULE. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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U1403-IMPLAUSIBLE FUEL LEVEL SIGNAL RECEIVED 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Ignition or. 

• Set Cond 'tion: 
The fuel v::>lume message the PCM is receiving is implausible. The circuit is continuously monitored. One Trip 
fault. 

CAN B OPEN OR SHORTED 

CLUSTER Me DULE 

- Possible Causes 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

POWERTRAI"I CONTROL MODULE (PCM) 

Always perfor n the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Theory of ()pe'ration 
The Totally Inte grated Power Module isn't receiving a fuel volume signal over CAN B from the Cluster Module. The 
TIPM has to sE!nd the PCM a fuel volume signal over CAN C. The signal the TIPM sends over CAN C is implau
sible. 

Diagnostic Test 

1 . ACTIVE D'rC 

Ignition on, en~line not running. 
With a scan tOI)I, select View DTCs. 

Is the DTC ~~ctive at this time? 

Yes »Go To 2 

No »Reter to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AN) TESTING.) 

2. CAN B Bl S HARDWARE DYCS ALSO ACTIVE 

With a scan to,)1 check for DTCs in the TIPM. 

Are any CAI~ B Hardware related DTCs active at this time? 

Yes »(REfer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the 
ap~ .ropriate diagnostic procedures. 
Pelform BODY VERIFICATION TEST - VER 1. 

No »Go To 3 
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3. FUEL LEVEL SENSOR 

Turn the ignition off. 
Disconnect the Fuel Pump Module electrical harness connector. d_, 

Ignition on. engine not running. 
Connect a jumper wire between the (N4) Fuel Level Signal9ircu,it ,and 
the (Z210) Ground circuit in the Fuel Pump Mod~ harness connector. 
With the scan tool. read the Fuel Level Sensor voltage. 

Did the Fuel Level Sensor voltage change from above 4.8 volts 
to below 0.4 of a volt with the jumper wire installed? 

Yes »Replace the Fuel Level Sensor. 
Perform the POWERTRAIN VERIFJCATION TEST. (Refer ,to' 
9 - ENGINE - '5TANOARD PROCEDURE.) " 

No »Go To 4 

NOTE: Remove the jumper wire before continuing. 

4. FUEL LEVEL SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C4 Cluster harness connector. 
Measure the resistance of the (N4) Fuel Level Signal circuit from the 
Fuel Pump Module harness connector to the C4 Cluster harness con
nector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the open in the (N4) Fuel Level Signal circuit. 
Perform the POWERTRAIN VERIFICATION TESt (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

,,' 

CLUSTERC4 

3 2 

MODUL.I!
P ... · 

P\lM .. 81335b67 

3 

MODULE. 

FUELPUIliP 

81b389b9 
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5. (Z210) GRCtUND CIRCUIT OPEN 

Disconnect the 1)3 Cluster harness connector. 
Measure the resistance of the (Z210) Ground circuit from the Fuel 
Pump Module h 3rness connector to the C3 Cluster harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Rep3.ir the open in the (Z210) Ground circuit. 
PerfJrm the POWERTRAIN VERtFICATION TEST. (Refer to 
9 - I:NGINE - STANDARD PROCEDURE.) 

6. POWERTRAIN CONTROL MODULE (PCM) 

MQDIM..I!· 

FUlL PUIIoIP 

14 

CLUSTEl'tCJ 81649717 

Using the wiring diagram/schematic as a guide, inspect the wiring and connector at the Powertrain Control Module 
(PCM). 
Look for any ch 3.fed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there· is good pin to terminal contact in the 
Powertrain Control Module connectors. 
Reter to any Tei:hnical Service Bulletins that may apply. 

Were there a ny problems found? 

Yes »Repiir as necessary. 
Perbrm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Rep ace and program the Powertrain Control Module per Service Information. 
PerfJrm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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U1412-IMPLAUSIBLE VEHICLE SPEED SIGNAL RECEIVED 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Ignition or . 

• Set Condition: 
The PCM gets an implausible signal over the CAN C circuit from the ABS Module. The circuit is continuously 
monitored One Trip fault. 

CAN C BUS CIRCUIT SHORTED 

CAN C BUS CIRCUIT OPEN 

ABS MODULE 

POWERTRAIN CONTROL MODULE (PCM) 

Possible Causes 

Always perfor 11 the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AI"D TESTING). 

Theory of ()peration 
The ABS ModL Ie sends vehicle speed information over the CAN C Bus circuit to the PCM. 

Diagnostic Test 

1 . ACTIVE D'rC 

Ignition on, en~line not running. 
With a scan tOI)I, select View DTCs. 

Is the U141~:·IMPLAUSIBLE VEHICLE SPEED SIGNAL RECEIVED Active at this time? 

Yes »Go To 2 

No »Reier to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 • ENGINE - DIAGNOSIS 
AN) TESTING.) 

2. UOOO1·NO COMMUNICATION ON THE CAN C BUS CIRCUIT IS ACTIVE 

Continue reading DTCs. 

Is the U0001-NO COMMUNICATION ON THE CAN C BUS CIRCUIT ACTIVE at this time? 

Yes »Reier to the Diagnostic Procedure for the U0001-NO COMMUNICATION ON THE CAN C BUS CIR-
CUT. 

No »Go To 3 

3. ABS MODJLE IS ACTIVE ON THE CAN C BUS 

With the scan 1001, select ECU View. 
Verify that the ,\BS Module active on the bus. 

Is the ABS I"odule active on the bus? 

Ves » ,Go To 4 

No »(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for No 
Re~.ponse diagnostic procedures. 
Perform BODY VERIFICATION TEST - VER 1. 



9 • 1092 ENGINE· ELECTRICAL DIAGNOSTICS· GAS ------------ DR 

4. ACTIVE DTCS IN THE TIPM 

With the scan tool, select ECU View and select TIPM. 
With the scan tool, read Active DTCs. 

Is the U0001-NO COMMUNICATION ON THE CAN C BUS CIRCUIT ACTIVE in the TIPM at this time? 

Yes »Replace the ABS Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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U1417·IMPI.AUSIBLE LEFT WHEEL DISTANCE SIGNAL RECEIVED 
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For a complete wiring diagram Refer to Section 8W 0 
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• When Monitored: 
Ignition on . 

• Set Condition: 
The PCM gets an implausible signal over the CAN C circuit from the ABS Module. The circuit is continuously 
monitored. One Trip fault. 

Possible Causes 

VEHICLE SPEED SENSOR FAULT ACTIVE IN ANTI-LOCK BRAKE MODULE 

CAN C BUS CIRCUIT SHORTED 

CAN C BUS CIRCUIT OPEN 

ASS MODULE 

POWERTRAIN CONTROL MODULE (PCM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Theory of Operation 
The ABS Module sends an implausible distance signal over the CAN C Bus circuit to the PCM. 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With a scan toolt select View DTCs. 

Is the U1417-IMPLAUSIBLE LEFT WHEEL DISTANCE SIGNAL RECEIVED Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 .. ENGINE - DIAGNOSIS 
AND TESTING.) 

2. ABS MODULE IS ACTIVE ON THE CAN C BUS 

With the scan tool, select ECU View. 
Verify that the ABS Module active on the bus. 

Is the ABS Module active on the bus? 

Yes »Go To 3 

No »(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for No 
Response diagnostic procedures. 
Perform BODY VERI FICATION TEST - VER 1. 

3. DTCS STORED OR ACTIVE IN THE ABS MODULE 

Check for DTCs in the ABS Module. 

Are any DTCs active or stored in the ABS Module? 

Yes »Refer to section 5 - BRAKES - ABS ELECTRICAL DIAGNOSTICS and perform the diagnostics for the 
DTCs in the ASS Module. 
Perform ABS VERIFICATION TEST - VER 1. 

No »Go to 4 
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4. ACTIVE 01CS IN THE TIPM 

With the scan tool, select ECU View and select TIPM. 
With the scan tool, read Active DTCs. 

Are any COrT!munication OTCs active in the TIPM relating to the ABS System? 

Yes »Replace the ABS Module per Service Information. 
Perlorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perlorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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U1418-IMPLAUSIBLE RIGHT WHEEL DISTANCE SIGNAL RECEIVED 
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For a complete wiring diagram Refer to Section 8W. 
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• When Mo n itored: 
Ignition ou . 

• Set Condition: 
The PCM gets an implausible signal over the CAN C circuit from the ABS ·Module.;The' circuit iscontinuousty 
monitored. One Trip fault. r" 

Possible' C~uses 

VEHICLE SPEED SENSOR FAULT ACTIVE IN ANTI-LOCK BRAKJ=,MODULE 

CAN C BUS CIRCUIT SHORTED 

CAN C BUS CIRCUIT OPEN 

ABS MODULE: 

POWERTRAlfJ CONTROL MODULE (PCM) 

Always perfor m the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING). 

Theory of ~)peration 
The ABS Module sends an implausible distance signal over the CAN C Bus circuit to the PCM. 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, en!~ine not running. 
With a scan tool, select View DTCs. 

Is the U141:J .. IMPLAUSIBLE RIGHT WHEEL DISTANCE SIGNAL RECEIVED Active at this time? 

Yes »Go To 2 

No »Re:er to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 M ENGINE - DIAGNOSIS 
AND TESTING.) 

2. ABS Moe ULE IS ACTIVE ON THE CAN C BUS 

With the scan tool, select ECU View. 
Verity that the ABS Module active on the bus. 

Is the ABS Module Active on the bus? 

Yes »Go To 3 

No »(Rofer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for No 
Re~ponse diagnostic procedures. 
Pe10rm BODY VERIFICATION TEST .. VER 1. 

3. DTCS STORED OR ACTIVE IN THE ABS MODULE 

Check for DTC s in the ABS Module. 

Are any DT':s active or stored in the ABS Module? 

Yes »Refer to section 5 - BRAKES .. ABS ELECTRICAL DIAGNOSTICS and perform the diagnostics for the 
DTCs in the ABS Module. 
Pe10rm ABS VERIFICATION TEST - VER 1. 

No »Gc to 4 
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4. ACTIVE DTCS IN THE TIPM 

With the scan tool, select ECU View and select TIPM. 
With the scan tool, read Active OTCs. 

Are any Communication orcs active in the TIPM relating to the ABS System? 

Yes »Replace the ABS Module per Service Information. 
Petform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRA1N VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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*ETC INTEFlMITTENT NO CRANK CONDITION 
For a complete wiring diagram Refer to Section 8W. 

Possible Causes 

ETC STARTEn INHIBIT 

Diagnostic Test 

1. ETC STAF TER INHIBIT 
--------------------------------------------------------------------

NOTE: This e··c equipped engine will try to relearn ETC position when the key is left in the on position for 
an extended period of time and will not allow the starter to crank during this procedure. This procedure can 
take up to 2.5 seconds. 
To verity the CCluse of the no crank condition or delayed crank use the scan tool, and read the ETC Starter Inhibit 
mileage. 

The controller will store the mileage at which the no start condition occurred because of the ETC testing procedure. 
This is considnred normal operation for a vehicle equipped with an Electronic Throttle Control System and no 
repairs are nee essary. 

Is a mileagE stored under the ETC Starter Inhibit? 

Yes »Te~ t Complete. 

No »Re' er to the appropriate diagnostic procedure for further assistance if any other DTC's are set. 
Pelform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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*CHECKING THE EXHAUST SYSTEM FOR LEAKS 

1. CHECKING THE EXHAUST SYSTEM FOR LEAKS 

Turn the ignition off. 

Raise the vehicle in accordance with the Service Information. 

WARNING: The normal operating temperature of the exhaust system is very high. Never work around or 
attempt to service any part of the exhaust system until it has cooled. Special care should be taken when 
working near the catalytic converter. The temperature of the converter rises to a high level after a short 
period of engine operating time 
Connect Exhaust Cone #8404-EC or #8404-EC to Air Pressure Regulator (with hose) #W-18-MIL-1146AS. 

CAUTION: The air pressure must not exceed 27.6 kPa (4 psi), otherwise engine damage can occur. 
Attach shop air to the air pressure regulator. 
Adjust the Air Pressure Regulator to 27.6 kPa (4 psi) 
Insert the exhaust cone into the vehicle tail pipe. 

If the vehicle is equipped with dual exhaust. Use the #8404-ECT with equipped attached plug, plug one side of the 
dual exhaust pipe. Pressurize the other as described above. 
Apply Mopar® Air Leak Detector PN# 05191804AA (or an equivalent leak finder liquid) to the following areas: 
- All welded jOints from the exhaust manifold to 152.4 mm (6 inches) behind the downstream 02 sensor 
- 02 sensor seal points 
- 02 sensor boss welds 
- Flange/joint connection(s) 
- Exhaust manifold to cylinder head connection(s) 
- EGR solenoid gasket base and tube seal points (if equipped) 
Watch for the Mopar® Air Leak Detector PN# 05191804AA (or the equivalent leak finder liquid) to bubble. 
Use the following definitions to help determine if system or component repair/replacement is necessary: 
Type 1 Leak is defined as a leak where very small foam like bubbles 1 mm (0.04 of an inch) or less appear. 
Any Type 1 or greater leaks found in welded jOints, 02 sensor seal pOints or 02 sensor boss welds must be 
repaired or the component must be replaced. 
Type 2 Leak is defined as a leak where larger bubbles pea size, 8 mm (0.3 of an inch) or greater appear. 
Any Type 2 or greater leaks found in flange or jOint connections, exhaust manifold to cylinder head connections, or 
EGR gasket and tube seal points must be repaired or the components must be replaced 

Leak Location 
Repair required if results at 27.6 kPa (4 psi) reveal 

bubble size: 

Welded joints Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor seal pOints Type 1, 1 mm (0.04 of an inch) or greater 

02 Sensor boss welds Type 1, 1 mm (0.04 of an inch) or greater 

Flange / joint connections Type 2, 8 mm (0.3 of an inch) or greater 

Exhaust Manifold to cylinder head connections Type 2, 8 mm (0.3 of an inch) or greater 

EGR gasket and tube seal points Type 2, 8 mm (0.3 of an inch) or greater 
... 

If a leak IS found that matches the above definition, repair or replace the component as necessary. 
Once the repair is complete, repeat the procedure to verify that all leaks have been repaired. 

Were any exhaust leaks found? 

Yes »Repair or replace the leaking exhaust parts as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Test complete. 
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·CHECKINCi THE FUEL DELIVERY SYSTEM 
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For a completH wiring diagram Refer to Section 8W. 
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Possible Causes 

RESTRICTED FUEL SUPPLY LINE 

FUEL PUMP INLET STRAINER PLUGGED 

(A109) FUEL PUMP CONTROL OUTPUT CIRCUIT OPEN 

TIPM 

FUEL PUMP 

Diagnostic Test 

1 . FUEL PUMP OPERATION 

Ignition on, engine not running. 
With a scan tool, actuate the Fuel System test. 

NOTE: It may be necessary to use a mechanics stethoscope in the next step. 
Listen for fuel pump operation at the fuel tank. 

Does the Fuel Pump operate? 

Yes »Go To 2 

No »Go To 5 

CAUTION: Stop All Actuations. 

2. FUEL PRESSURE 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Install a fuel pressure gauge at the engine. 
Ignition on, engine not running. 
With the scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 

NOTE: Fuel pressure specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 

Choose a conclusion that best matches your fuel pressure reading. 

Below Specification 
Go To 3 

Within Specification 
Test Complete. 

Above Specification 
Replace the fuel filter/fuel pressure regulator. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 • ENGINE - STANDARD PROCEDURE.) 

CAUTION: Stop All Actuations. 

3. RESTRICTED FUEL SUPPLY LINE 

WARNING: The fuel system is under a constant pressure even with the engine off. Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. 
Turn the ignition off. 
Raise vehicle on hoist, and disconnect the fuel pressure line at the fuel pump module. 
Install special tool #6539 (5/16") or #6631 (3/811

) fuel line adapter and the fuel pressure gauge between the fuel sup
ply line and the fuel pump module. 
Ignition on, engine not running. 
With the scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 
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NOTE: Fuel pr.~ssure specification Is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 

Is the fuel pressure within specification now? 

Ves »Re~ air/replace fuel supply line as necessary. 
Per'orm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

CAUTION: StOll All Actuations. 

4. CHECKINCi FUEL INLET STRAINER 

WARNING: Thu fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicIng any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructi ons can result in personal injury or death. 
Turn the ignitioll off. 
Remove the FLel Pump Module and inspect the Fuel Inlet Strainer. 

Is the Fuel 111et Strainer plugged? 

Ves »Replace the Fuel Pump Inlet Strainer. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the Fuel Pump Module. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

5. (A 109) FUI:L PUMP RELAY OUTPUT CIRCUIT 

Turn the ignitio 1 off. 
Disconnect the C10 TIPM. 
Disconnect the Fuel Pump Module harness connector. 
Using a 12-vol' test light connected to ground, probe the (A 109) Fuel 
Pump Control Output circuit at the Fuel Pump harness connector. 

NOTE: Make ! ure the test light is probing the circuit before actu
ating the Fuel Pump or a DTC may set and not allow the actuation. 
With a scan to)I, actuate the Fuel Pump Module. 

Does the te:;t light illuminate brightly during the actuation? 

Yes »Replace the Fuel Pump Module. 

No 

Pelform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 ~ ENGINE - STANDARD PROCEDURE.) 

» Repair the open or short to ground in the (A 109) Fuel Pump 
COlltrol Output circuit. 
Pelform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

4 
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*CHECKING THE PCM POWER AND GROUND CIRCUITS 
For a complete wiring diagram Refer to Section 8W. 

Diagnostic Test 

1. PCM WIRING OR CONNECTORS 

Turn the ignition off. 
Using the wiring diagram/schematic as a guide, inspect the wiring and each connector at the PCM. 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

No »Go To 2 

2. CHECKING THE PCM GROUND CIRCUITS 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors,' Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Using a 12 volt test light connected to 12 volts, check the PCM ground 
circuits. 
Wiggle test each circuit during the test to check for an intermittent open 
in the circuit. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Ves »Go To 3. 
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No »Repair the PCM ground circuit(s) for an open circuit or high 8192eab1 

resistance. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE). 

3. CHECKING THE PCM FUSED IGNITION CIRCUITS 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Turn the ignition on. 
Using a 12 volt test light connected to ground, check the PCM Fused 
Ignition circuits. 
Check each circuit with the ignition on, engine running position, and 
during cranking. 
Wiggle test each circuit during the test to check for an intermittent open 
in the circuit. 
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NOTE: The test light should be illuminated and bright. compare the br-Ightness to that of a direct connec
tion to the battery. 

Is the test light illuminated and bright? 

Yes »Go To 4. 

No »Repair the open or short to ground in the PCM Fused Ignition circuits. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 • ENGINE - STANDARD PROCEDURE). 

4. CHECKING THE PCM FUSED B+ CIRCUITS 

Turn the ignition off. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM' terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Using a 12 volt test light connected to Ground, check the PCM Fused 
B+ circuits. 
Wiggle test each circuit during the test to check for an intermittent open 
in the circuit. 

NOTE: The test light should be illuminated and bright with the igni
tion on and not Illuminated with the ignition off. Compare the 
brightness to that of a direct connection to the battery. 

Is the test light illuminated as described above? 

Yes »Test complete. 

No »Repair the open or short to ground in the PCM Fused B+ 
circuit(s) for as necessary. 
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Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 . ENGINE· STANDARD PROCEDURE). 
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*CHECKING THE OXYGEN SENSOR OPERATION 
For a complete wiring diagram Refer to Section 8W. 

Diagnostic Test 

1. OXYGEN SENSOR, WIRING, OR CONNECTORS 

NOTE: Diagnose and repair any 02 sensor or rationality DTCs before proceeding with this test. 

NOTE: When performing this procedure as part of another diagnostic process, It may be necessary to 
repeat this test for all of the oxygen sensors on the vehicle. 
Turn the ignition off. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Oxygen sensor and 
the PCM. 

Look for any chafed, pierced. pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Turn the ignition on. 

Monitor the scan tool data relative to the sensor and wiggle test the wiring and connectors. 
Look for the data to change or for a DTC to set during the wiggle test. If necessary, check each sensor circuit for 
high resistance or a shorted condition. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go to 2 

2. OXYGEN SENSOR VOLTAGE 

Start the engine and allow it to reach normal operating temperature. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
With a scan tool, monitor all 02 Sensor voltage readings. 

Is the voltage switching between 2.5 and 3.4 volts for all 02 sensors? 

Yes »Go to 3 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go to 4 

3. 02 SENSOR HEATER OPERATION 

Turn the ignition off. 

NOTE: Wait a minimum of 10 minutes to allow the 02 Sensor to cool down before continuing the test. Allow 
the 02 Sensor voltage to stabilize at 5.0 volts. 
Turn the ignition on. 
With a scan tool, actuate the 02 Sensor heater. 
With the scan tool, monitor 02 Sensor voltage for at least 2 minutes. 

Does the voltage stay above 4.5 volts? 

Ves »Go to 4 
Perfo,rm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Test complete. 
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4. 02 SENSOR 

Turn the ignition off. 

NOTE: Check for contaminants that may cause improper 02 Sensor operation, such as contaminated fuel, 
unapproved silicone, or evidence of oil or coolant. 
Disconnect the 02 Sensor harness connector. 
Turn the ignition on. 
With a scan tool, monitor the 02 Sensor voltage. 

NOTE: The voltage should be approximately 5.0 volts with the connector disconnected. 
Connect a jumper wire between the signal circuit and the return circuit in the 02 Sensor harness connector. 

NOTE: The voltage should drop from 5.0 volts to 2.5 volts with the jumper wire in place. 

Is the 02 Sensor voltage displayed on the scan tool as described? 

Yes »Replace the 02 Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go to 5 

5. 02 SENSOR SIGNAL CIRCUIT 

USing the wiring diagram/schematic as a guide, inspect the 02 Sensor Signal circuit and connectors between the 
02 sensor and the PCM. 
Check the 02 Sensor signal circuit for a short to ground. open circuit, short to voltage, or high resistance. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go to 6 

6. 02 SENSOR RETURN CIRCUIT 

USing the wiring diagram/schematic as a guide, inspect the 02 Sensor Return circuit and connectors between the 
02 sensor and the PCM. 
Check the 02 Sensor return circuit for a short to ground, open circuit, short to voltage or high resistance. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go to 7 
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7. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the 02 sensor and the 
PCM. 
Look for any chafed, pierced, pinchedt or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Monitor the scan tool data relative to the components tested in this procedure and wiggle test the wiring and con~ 
nectors. 
Look for the data to change or for a DTC to set during the wiggle test. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 ~ ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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*HARD START FUEL SYSTEM 
For a complete wiring diagram Refer to Section 8W. 

FUEL CONTAMINATION 

RESTRICTED FUEL SUPPLY LINE 

FUEL PUMP INLET STRAINER PLUGGED 

FUEL PUMP MODULE 

FUEL INJECTOR(S) 

Diagnostic Test 

1 . CHECKING FUEL PRESSURE 

Possible Causes 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Install a fuel pressure gauge at the engine. 
Ignition on, engine not running. 
With a scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 

NOTE: Fuel pressure specification is 407 KPa +/ .. 34 KPa (59 psi +/- 5 psi). 

Choose a conclusion that best matches your fuel pressure reading. 

Below Specification 
Go To 2 

Within Specification 
Go To 4 

2. RESTRICTED FUEL SUPPLY LINE 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Raise vehicle on hoist, and disconnect the fuel supply line at the fuel pump module. 
Install special tool #6539 (5/16") #6631 (3/B") fuel line adapter and the fuel pressure gauge between the fuel supply 
line and the fuel pump module. 
Ignition on, engine not running. 

With the scan tool, actuate the ASD Fuel System test and observe the fuel pressure gauge. 

NOTE: Fuel pressure specification is 407 KPa +/- 34 KPa (59 psi +/ .. 5 psi). 

Is the fuel pressure within specification? 

Yes »Visually and physically inspect the fuel supply lines between the fuel tank and the fuel rail. Repair/re-
place as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 
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3. CHECKING THE FUEL INLET STRAINER 

WARNING: The fuel system is under a constant pressure (even 'with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury -or death. 
Turn the ignition off. 
Remove the Fuel Pump Module and inspect the Fuel Inlet Strainer. 

Is the Fuel Inlet Strainer plugged? 

Yes »Replace the Fuel Pump Inlet Strainer. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the Fuel Pump Module. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

4. FUEL PUMP MODULE 

NOTE: Before continuing visually and physically inspect the fuel delivery system for external leaks or dam
age. Repair / replace as necessary. 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Install special tool #6539 (5/16") or #6631 (3/8") fuel line adapter. 
Install the fuel pressure gauge. 
Start the engine and allow the fuel system to reach maximum pressure. 
Turn the ignition off. 

NOTE: Fuel specification is 407 KPa +/- 34 KPa (59 psi +1- 5 psi). 
USing special tool #C4390, Hose Clamp Pliers, pinch the rubber fuel line between the fuel pressure gauge and the 
engine. 
Monitor the fuel pressure gauge for a minimum of 5 minutes. 

NOTE: The pressure should not fall below 241 KPa (35 psi) 

Does the fuel pressure drop? 

Yes »Replace Fuel Pump Module. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

5. FUEL INJECTOR(S) 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Remove special tool #C4390. 
Start the engine and allow the fuel system to reach maximum pressure. 
Turn the ignition off. 

NOTE: Fuel specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 
Move special tool #C4390, Hose Clamp Pliers, trom between the tuel pressure gauge and the engine to between 
the fuel pressure gauge and fuel pump module. 
Monitor the fuel pressure gauge for a minimum of 5 minutes. 
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NOTE: The pressure should not fall below 241 KPa (35 psi) 

Does the fuel pressure drop? 

Yes »Replace the leaking fuel injectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Check the fuel for contaminants. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 



9 • 1112 ENGINE - ELECTRICAL, DIAGNOSTICS • GAS ------------ DR 

*ENGINE CRANKS BUT DOES NOT START 
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For a complete wiring diagram Refer to Section 8W. 
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POWERTRAIN FUSES OPEN 

CRANKSHAFT POSITION SENSOR 

CAMSHAFT POSITION SENSOR 

A$D RELAY 

Possible Causes 

FUSED B+ CIRCUIT OPEN OR SHORTED TO GROUND 

(K342) FUSED ASD RELAY OUTPUT CIRCUIT OPEN 

FUEL CONTAMINATION 

ENGINE MECHANICAL 

PCM 

Diagnostic Test 

1. NO START PRE~TEST 

NOTE: Verify no codes are· set in the Occupant Restraint Controller. If codes are present, they may be the 
cause of a No Start condition. 
NOTE: The following list of items must be chec'ked before continuing with any no start tests. 
The battery must be fully charged and in good condition. A low charged battery may produce invalid test results. If 
the battery is low, charge the battery and then attempt to start the vehicle by cranking the engine for 15 seconds, 
3 consecutive times. This will allow any DTCs to set that may have been erased due to a dead battery. 
Try to communicate with PCM using a scan tool. If communication between the scan tool and PCM is not allowed 
inspect fuses. If the PCM reports a No Response condition, refer to section 8 Electrical Electronic Control Module 
Electrical Diagnostics for the proper tests. 
Make sure the PCM Power and Ground circuits are OK. 
Read the PCM DTCs with the scan tool. If any DTCs are present, they must be repaired before continuing with any 
other No Start diagnostic tests. Refer to the Table of Contents for the related P-code that is reported by the PCM. 
Ma~e sure that ,the Bus is functional. Attempt to communicate with the Instrument Cluster and VTSS, If you are 
unable to establish communications refer to 8 Electrical Electronic Control Module Electrical Diagnostics for the 
proper Diagnostic procedures. ' 
The Sentry Key 'Immobilizer System must be operating properly. Check for proper communi<?atipn with the scan tool 
and check for DTCs that may be stared in the Sentry Key Immobilizer Module,(SKREEM). 'Repair the DTC(s) before 
continuing. 
If no DTCs are found, using the scan tool, select Clear PCM (BATT Disconnect). 
Crank the engine several times. Using the scan tool, View DTCs. If a DTC is present perform the DTC diagnostics 
before continuing. ' 

Were any problems found? 

Yes ,» Repair as necessary. 
Perform the POWERTRAIN VERIFIPATtON TESt. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

" , 

No '» Go To 2 
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2. OPEN FUSE 

Check for any open fuses in the TIPM or Junction Block that may be related to the No Start condition. 

Are any of the fuses open? 

Yes »Replace the open fuse and check the related circuit(s) for a short to ground. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 3 

3. CRANKSHAFT POSITION SENSOR 

Turn the ignition off. 
Disconnect the CKP Sensor. 
Attempt to start the engine. 

Does the engine start? 

Yes »Replace the Crankshaft Position Sensor in accordance with the Service Information. (Refer to 14 -
FUEL SYSTEM/FUEL INJECTION/CRANKSHAFT POSITION SENSOR - REMOVAL 3.7L.) (Refer to 14 
- FUEL SYSTEM/FUEL INJECTION/CRANKSHAFT POSITION SENSOR·- REMOVAL 4.7L.) (Refer to 
14 - FUEL SYSTEM/FUEL INJECTION/CRANKSHAFT POSITION SENSOR - REMOVAL 5.7L.) 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 4 

4. CAMSHAFT POSITION SENSOR 

Turn the ignition off. 
Connect the CKP Sensor. 
Disconnect the CMP Sensor. 
Attempt to start the engine. 

Does the engine start? 

Yes »Replace the Camshaft Position Sensor in accordance with the Service Information. (Refer to 8 - ELEC-
TRICAUIGNITION CONTROUCAMSHAFT POSITION SENSOR - REMOVAL 3.7L.) (Refer to 8 - ELEC
TRICAUIGNITION CONTROUCAMSHAFT POSITION SENSOR - REMOVAL 4.7L.) (Refer to 8 -
ELECTRICAUIGNITION CONTROUCAMSHAFT POSITION SENSOR - REMOVAL 5.7L.) 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

5. FUSED B+ CIRCUIT CHECK 

Turn the ignition off. 
Disconnect the C 1 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Using a 12-volt test light connected to ground probe the Fused B+ cir
cuits. 

Does the test light illuminate brightly? 

Yes »Go To 6 

No »Repair the open or short to ground in the Fused B+ circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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6. (K342) ASD CONTROL OUTPUT CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C10 TIPM harness connector. 
Disconnect the C1 and C3 PCM harness connectors. 
Measure the resistance of the ASD Control Output circuit from the C10 
TIPM harness connector to the appropriate terminals of special tool 
#8815, Ignition coil, and the fuel injectors. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K342) ASD Relay Output circuits. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

24 

31 

PCM PINOUT 

BOX 8815 

22 

MODULE. 

TOTAllY 

INTEGRATED 

11 

PoweRC10 8192a145 

7. FUEL PUMP DELIVERY 

Verify that the Fuel tank is not empty before continuing. 
Follow the diagnostics for Checking the Fuel Delivery System in the Driveability section of this manual. 

Was the No Start condition solved after following the Checking the Fuel Delivery System diagnostic 
procedure? 

Ves »Test Complete. 

No »Go To 8 

8. ENGINE MECHANICAL 

Check for any of the following conditions/mechanical problems. 
ENGINE COMPRESSION - must be within specifications 
ENGINE EXHAUST SYSTEM - must be free of any restrictions or leaks. 
ENGINE VALVE TIMING - must be within specifications, check for broken timing components 

Are there any engine mechanical problems? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 ~ ENGINE - STANDARD PROCEDURE.) 

No »Go To 9 
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9. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Sensors and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced. pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
related Sensors and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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*FUEL PRESSURE LEAK DOWN 
For a complete wiring diagram Refer to Section BW. 

FUEL PUMP MODULE 

FUEL INJECTOR(S) 

Diagnostic Test 

1. FUEL PUMP MODULE 

Possible Causes 

NOTE: Before continuing visually and physically inspect the fuel delivery system for external leaks or dam
age. Repair/replace as necessary. 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to follow 
these instructions can result in personal injury or death. 
Turn the ignition off. 
Install special tool #6539 (5/16/1) or #6631 (3/8") fuel line adapter. 
Install the fuel pressure gauge. 
Start the engine and allow the fuel system to reach maximum pressure. 
Turn the ignition off. 

NOTE: Fuel specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 
Using special tool #C4390, Hose Clamp Pliers, pinch the rubber fuel line between the fuel pressure gauge and the 
engine. 

Monitor the fuel pressure gauge for a minimum of 5 minutes. 

NOTE: The pressure should not fall below 241 KPa (35 psi) 

Does the fuel pressure drop? 

Yes »Replace Fuel Pump Module. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 2 

2. FUEL INJECTOR(S) 

WARNING: The fuel system is under a constant pressure (even with the engine off). Before testing or ser
vicing any fuel system hose, fitting or line, the fuel system pressure must be released. Failure to fOllow 
these instructions can result in personal injury or death. 
Remove special tool #C4390. 

Start the engine and allow the fuel system to reach maximum pressure. 
Turn the ignition off. 

NOTE: Fuel specification is 407 KPa +/- 34 KPa (59 psi +/- 5 psi). 
Move special tool #C4390, Hose Clamp Priers, from between the fuel pressure gauge and the engine to between 
the fuel pressure gauge and fuel pump module. 

Monitor the fuel pressure gauge for a minimum of 5 minutes. 

NOTE: The pressure should not fall below 241 KPa (35 psi) 

Does the fuel pressure drop? 

Yes »Replace the leaking fuel injectors. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Test Complete. 
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*NO CRANK CONDITION 
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For a complete wiring diagram Refer to Section 8W. 
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MECHANICAL CONDITION 

BATTERY CIRCUIT RESISTANCE TOO HIGH 

FUSED B+ CIRCUIT OPEN 

(T752) STARTER CONTROL CIRCUIT OPEN 

Possible Causes 

(T750) STARTER CONTROL OUTPUT CIRCUIT OPEN 

TRANSMISSION RANGE SENSOR 

TIPM 

STARTER 

Diagnostic Test 

1. MECHANICAL CONDITION 

NOTE: Verify the battery is fully charged and capable of passing a load test before continuing. 

WARNING: Make sure the battery is disconnected, then wait two minutes before proceeding. Failure to do 
so may result in personal injury or possible death. 
Turn the engine over by hand to make sure the engine is not seized. 

Is the engine able to turn over? 

Yes »Go To 2 

No »Repair the mechanical condition preventing the starter motor from cranking. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE· STANDARD PROCEDURE.) 

2. PCM FUSED B+ CIRCUITS 

Turn the ignition off. 
Disconnect the C1 PCM harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Using a 12-volt test light connected to ground. probe the Fused B+ cir
cuits at the appropriate terminals of special too #8815. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No »Repair the open or short to ground in the PCM Fused B+ 
circuits. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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3. TRANSMISSION RANGE SENSOR 

Turn the ignition off. 
Disconnect the TRS harness connectors. 
Move the Gear selector through all gear positions, from Park to 1st and 
back. 
While moving the gear selector through each gear, measure the resis
tance between ground and the TRS (T41) Sense (PIN Position Switch 
Sense) circuit at the TRS connector. 

NOTE: The circuit is grounded in Park and Neutral and open in the 
other positions. 

Did the resistance change from above 100 kohms (open) to 
below 10.0 ohms (grounded) ? 

Yes »Go To 4 

No » Replace the Transmission Range Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to -" 

23 

ASSEMBLY. 

TRANSMISSION 

BOLENOIMRS 

CL7UI.n.) 8149a03b 

9 - ENGINE ·,STANDARD PROCEDURE.) '------------------' 

4. EXCESSIVE RESISTANCE IN THE BATTERY CIRCUIT 

Turn the ignition off. 
Check the Battery Cables for excessive resistance using the service information procedure. 

Did either Battery Cable have"a voltage drop greater than 0.2 of _a volt? 

Yes »Repair the excessive, resistance in the Battery circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 5 

5. STARTER 

CAUTION: The Parking Brake must be on and the Transmission 
must be in park for a vehicle equipped with an automatic transri'lis- -
sion. 

WARNING: When the engine is operating, do not stand in direct 
line with the fan.; Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
Turn ignition off. 
Disconnect the Starter Solenoid harness connector. 

NOTE: The Stater Solenoid harness connector must remain dis-
connected at this time. " 
Have an assistant -turn the ignition key to the CRANK position, 
Using a 12-volt test light connected ground, probe the (T7S0) Stater 
Control Output circuit in the Starter Solenoid harness connector while 
the ignition key is in the CRANK position. 

Does the test light illuminate brightly? 

Yes »Replace the Starter per Service Information. 

, ' 

STAR1eR 

(3.7L Atr/4. 7L Atrlli.7L) 8192a6c1 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 . ENGINE· STANDARD PROCEDURE.) 

No »Go To 6 
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6. (T752) STARTER OVERRIDE CIRCUIT CHECK 

Turn the ignition off. 
Disconnect the C1 TIPM harness connector. 
Use a 12-volt test light connected to ground and probe the (T752) 
Starter Override circuit in the C1 TIPM harness connector. 

WARNING: When the engine is operating, do not stand in direct 
line with the fan. Do not put your hands near the pulleys, belts, or 
fan. Do not wear loose clothing. Failure to follow these instruc
tions can result in personal injury or death. 
Have an assistant turn the key to the CRANK position. 

Does the test light illuminate brightly when the key is turned to 
the crank condition? 

Ves »Go To 7 

No » Repair the excessive resistance or short to ground in the 
(T752) Starter Override circuit between the PCM and TIPM. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

7. (T750) STARTER CONTROL OUTPUT CIRCUIT OPEN 

Disconnect the C9 TIPM harness connector. 
Disconnect the Starter Solenoid connector. 
Measure the resistance of the (T750) Starter Control Output circuit 
between the Starter Solenoid harness connector and the C9 TIPM har
ness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 8 

No »Repair the open in the (T750) Starter Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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8. (T7S0) STARTER CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (T7S0) Starter Control 
Output circuit in the Starter Solenoid harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (T7S0) Starter Control 
Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 9 

9. TOTALLY INTEGRATED POWER MODULE 

STARTER 

(3.7L. AlT/4.7L. AlT/S.7L.) 8192a7db 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace the Totally Integrated Power Module in accordance with the Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE.) 
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*NO RESPONSE WITH A NO START CONDITION 
For a complete wiring diagram Refer to Section SW. 

(A919) (A918) PCM FUSED B+ CIRCUITS 

PCM NO RESPONSE 

Possible Causes 

(F202) (F1) (T751) PCM FUSED IGNITION SWITCH OUTPUT CIRCUITS 

(Z130) (Z131) (~951) PCM GROUND CIRCUITS 

CRANKSHAFT POSITION SENSOR 

(F855) 5-VOLT SENSOR OPEN/SHORTED 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(F856) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

PCM 

Diagnostic Test 

1. (A919) (A91S) PCM FUSED B+ CIRCUITS 

NOTE: The scan tool and cable must be operating properly for the 
results of this test to be valid. 

NOTE: Make sure the ignition switch was on while trying to com
municate with the PCM. 
Turn the ignition off. 
Disconnect the PCM harness connectors. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness conneCtors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Using a 12-volt test light connected to ground probe the appropriate ter
minal of special tool #8815. 

Does the test light illuminate brightly? 

Yes »Go To 2 

No »Repair the open or short to ground in the (A919) Fused B+ 
circuit. Inspect and replace fuses as necessary. 
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Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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2. (F202), (F1), (T751) PCM FUSED IGNITION SWITCH CI RCUITS 

Using a 12-volt test light connected to ground, probe the PCM Fused 
Ignition Switch Output circuits in the appropriate terminals of special tool 

f\ ~ID #8815. 

Does the test light illuminate brightly? ~'o~ 
Yes » Go To 3 

No » Repair the (F202) (F1) (T751) Ignition Switch Output cir- 11 30 

cuits. Inspect and replace fuses as necessary. 

1121 Perform the POWERTRAIN VERIFICATION TEST. (Refer to ~I'-I-
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3. (2130), (2131), AND (2951) PCM GROUND CIRCUITS 

Using a 12-volt test light connected to battery voltage, probe the (2130) 
(2131) PCM ground circuits in the appropriate terminals of special tool 

f\ -&lID #8815. 

Does the test light illuminate brightly? ~:~ 
Yes » Go To 4 

No Repair the PCM ground circuits. 
9 18 19 » 

~ojt~ Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
8 
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4. 5 .. VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Connect the PCM harness connectors. 
Disconnect the Crankshaft Position Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (F855) 5-volt Supply circuit. 

Is the voltage between 4.5 and 5.2 volts? 

Yes »Go To 5 

No »Go To 6 

5. CKP SENSOR 

Turn the ignition off. 
Disconnect the Throttle Body Harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (F855) 5-volt Supply circuit in the Throttle 
Body harness connector. 

Is the voltage between 4.5 and 5.2 volts? 

Yes »If communication is available with a PCM on a like vehicle, 

No 

replace and program the Powertrain Control Module per 
Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 

» Replace the Crankshaft Position Sensor. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE.) 
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6. (F855) 5-VOLT SENSOR OPEN/SHORTED 

Turn the ignition off. 
Disconnect the Throttle Body harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (F855) 5-volt Supply circuit. 
Disconnect all the sensors that use the (F855) 5-volt Supply circuit. 

Did the voltage return to 4.5 to 5.2 volts when disconnecting 
any of the sensors. 

Yes »Replace the sensor that is pulling down the (F855) 5-volt 
supply. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 w ENGINE - STANDARD PROCEDURE.) 

No »Go To 7 

7. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect C2 PCM harness connector. 
Disconnect all the sensors that share the (F855) 5-volt Supply circuit. 

THROTn.E 

BODY 
(3.'1U4.7L) 

6 

81c4f17b 

Measure the resistance between ground and the (F855) 5-volt Supply circuit at one of the sensor harness connec
tors. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (F855) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 8 

8. (F856) 5 .. VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Disconnect all the sensors that share the (F856) 5-volt Supply circuit. 
Measure the resistance between ground and the (F856) 5-volt Supply circuit at one of the sensor harness connec
tors. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (F856) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Go To 9 
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9. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the related Sensors and 
the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. Verify that there is good pin to terminal contact in the 
related Sensors and the Powertrain Control Module connectors. 
Refer to any Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE.) 
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*START AND STALL CONDITION 
For a complete wiring diagram Refer to Section 8W. 

CURRENT PCM DTCS 

CURRENT SKIM DTCS 

RESTRICTED EXHAUST 

ENGINE MECHANICAL 

VACUUM LEAKS 

Possible Causes 

CRACKED SPARK PLUG(S), CARBON TRACKING SPARK PLUG AND COIL 

CARBON BUILDUP ON THROTTLE BODY 

FUEL CONTAMINATION 

FUEL DELIVERY 

VALVE TIME OUT OF SPECIFICATION 

5 VOLT SUPPLY CIRCUIT 

SENSOR GROUND CIRCUIT 

CMP SIGNAL CIRCUIT 

CAMSHAFT POSITION SENSOR 

CKP SIGNAL CIRCUIT 

CRANKSHAFT POSITION SESNOR 

FLEX PLATE (TARGET WHEEL) 

CMPAIRGAP 

CKPAIRGAP 

POWERTRAIN CONTROL MODULE 

Diagnostic Test 

1. CHECKING DTCS 

NOTE: Before continuing with this procedure, review the TSBs that mat be related to a start and stall con
dition. 
NOTE: It may be helpful to review Secondary Indicators, if a two trip DTC(s) is present, drive the vehicle to 
try and mature the DTC to Active. 
Ignition on, engine not running. 
With a scan tool, read DTCs. 

Are any DTCs present? 

Yes »Refer to the appropriate Diagnostic Procedure. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 2 
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2. CHECKING VEHICLE THEFT DTCS 

NOTE: If you are 'Unable to communicate ·wlth the SKIMISKREEM, refer to the VEHICLE THEFT AND SECU
RITY ELECTRICAL DIAGNOSTICS in Section 8 and perform the appropriate diagnostics. 
With the scan tool, read the SKIM/SKREEM codes. 

Are there any SKIMISKREEM DTCs? 

Yes »Refer to the Sentry Key Vehicle Theft Security Electrical Diagnostics in Section 8. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 

3. CAM/CRANK VERIFICATION 

Using a scan tool, under oaon Monitors, read .and. record the Cam Crank Synchronization Event Monitors. 

CAM EVENT STATUS 

CM1ULTRH CM1ULTLH CM1TOL1 CM1LOW CM1ULZERO CM1MFS CM1MFR 

CM11F CM10NLY CM2ULTRH CM2ULTLH CM2TOL1 CM2LOW CM2ULZERO 

CM2MFS CM2MFR CM21F CM20NLY CM3ULTRH CM3ULTLH CM3TOL1 

CM3LOW CM3ULZERO CM3MFS CM3MFR CM31F CM30NLY CM4ULTRH 

CM4ULTLH CM4TOL1 CM4LOW CM4ULZERO, ,CM4MFS CM4MFA CM41F 

CM40NLY SYULCAM ~ ••• w ' - - - - -

CRANK EVENT STATUS 

CKULTRH CKULTLH CKLOW CKUL60M2 CKMFS ' CKMFR CK11F 

CKULGTRH CKULGTLH CKULGTVR CKULGTVL ·CKUL220·, CKUL40 SYULCRK 

SYNOC - - - - -

SYNC 'EVENT STATUS 

SYULTOL SYTOLF I I 
Use the table above and determine if any of the values are present in the Cam Crank Synchronization 
,EventMonitor display_ 

CAM EVENT STATUS ONLY 
Go To 7 

CRANK EVENT STATUS ONLY 
Go To 14 

CAM, CKP and/or SYNC EVENT STATUS 
Go To 21 

None Present 
Go To 4 
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4. SPARK PLUG(S) 

NOTE: Inspect the ignition coil for damage, carbon tracking on the coil or a damaged spark plug insulator 
boot. If a problem is found, replace the ignition coil. 
Turn the ignition off. 
Remove the spark plug. 
Inspect the spark plug for any of the following conditions: 
- Cracks or damage 
- Carbon tracking 
- Foreign material 
- Gap not within specification 
- Loose or broken electrode 

NOTE: Lightly tap the bottom of the spark plug on a solid surface. The electrode in the spark plug should 
not move. 

Were any problems found? 

Yes »Replace the spark plug. 
Perform the PCM Verification Test. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 

5. POSSIBLE CAUSES OF START AND STALL CONDITION 

The following items should be checked as a possible cause for a start and stall condition. 
Refer to any Technical Service Bulletins (TSBs) that may apply to the symptom. 
The exhaust system must be free of any restrictions. 
The engine compression must be within specifications. 
The engine valve timing must be within specifications. 
The engine must be free from vacuum leaks. 
The throttle body must be free of carbon buildup and dirt. 
Cracked spark plugs, carbon track on spark plugs, coil and coil boot. 

Do any of the above conditions exist? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 6 

6. FUEL PUMP DELIVERY 

Verify that the Fuel tank is not empty before continuing. 
Follow the diagnostics for Checking Fuel Delivery in this manual. 

Was the No Start condition solved after following the above diagnostic test? 

Yes »Test Complete. 

No »Check for contamination/water in the fuel. Ensure the fuel being used in this vehicle meets OEM Fuel 
Requirement, refer to the service manual. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. 5 VOLT SUPPLY CIRCUIT VOLTAGE (CMP) 

Turn the ignition off. 
Disconnect the Camshaft Position Sensor connector. 
Turn the ignition on. 
Measure the voltage of the 5 Volt Supply circuit in the Camshaft Position Sensor harness connector. 

Is the voltage 5.0 volts? 

Yes »Go to 8 

No »Repair the 5 Volt Supply. 

NOTE: A battery disconnect must be performed to clear the Cam Crank Synchronization Events. 
Perform the PCM Verification Test. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

8. SENSOR GROUND CIRCUIT TEST 

Turn the ignition off. 
Using a 12 volt test light connected to 12 volts, probe the Sensor Ground circuit in the Camshaft Position Sensor 
harness connector. 

NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct con nee .. 
tion to the battery. 

Is the test light illuminated and bright? 

Yes »Go to 9 

No »Repair the Ground Circuit 

NOTE: A battery disconnect must be performed to clear the Cam Crank Synchronization Events. 
Perform the PCM Verification Test. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

9. CMP SIGNAL 

Turn the ignition on. 
Measure the voltage of the CMP Signal circuit in the Camshaft Position Sensor harness connector. 

Is the voltage between 4.7 and 5.0 volts? 

Yes »Go to 13 

No »Go to 10 

1 O. CMP SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the Powertrain Control Module connector. 
Turn the ignition on. 
Measure the voltage of the CMP Signal circuit in the Camshaft Position Sensor harness connector. 

Is there any voltage present? 

Yes »Repair the CMP Signal circuit for a short to voltage. 

NOTE: A battery disconnect must be performed to clear the Cam Crank Synchronization Events. 
Perform the PCM Verification Test. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go to 11 
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11. CMP SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Measure the resistance between ground and the CMP Signal circuit in the Camshaft Position Sensor harness con
nector. 

Is the resistance above 100 ohms? 

Yes »Go to 12 

No »Repair the CMP Signal circuit for a short to ground. 

NOTE: A battery disconnect must be performed to clear the Cam Crank Synchronization Events. 
Perform the PCM Verification Test. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

12. CMP SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals, resulting in poor terminal to pin connection. Install Miller Special Tool #8815 to perform 
diagnosis. 
Measure the resistance of the CMP Signal circuit between the Camshaft Position Sensor harness connector and the 
appropriate terminal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go to 24 

No »Repair the CMP Signal circuit for an open circuit or high resistance. 

NOTE: A battery disconnect must be performed to clear the Cam Crank Synchronization Events. 
Perform the PCM Verification Test. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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13. CAMSHAFT POSITION SENSOR SIGNAL 

Turn the ignition off. 
Figure 1 is a depiction of typical scope patterns of 
the Cam (1) and Crank (2) sensors for 4, 6, and 8 
cylinder engines. The square wave patterns are uni
form and are identical to one another. The patterns 
must be evenly spread apart and at the same 
height. The larger gap pattern (signature) after the 
shorter wave forms are used for cylinder identifica
tion (Crank signal) and the distance between the 
series of slots (trigger) on the camshaft pulley (cam 
signal). Any variation of the pattern will indicate an 
issue with the sensor, wiring, or trigger (target) 
wheel. 

CAUTION: Do not probe the PCM harness connec
tors. Probing the PCM harness connectors will dam
age the PCM terminals resulting in poor terminal to 
pin connection. Install Miller Special Tool #8815 
along with the #8815-1 to perform the diagnosiS. 
With a lab scope, probe the CMP Signal circuit in the 
appropriate terminal of the special tool #8815. 

WARNING: When the engine is operating, do not 
stand in direct line with the fan. Do not put your 
hands near the pulleys, belts, or fan. Do not wear 
loose clothing. Failure to follow these instructions 
can result in personal injury or death. 
Start and allow the engine to run. 
Observe the lab scope screen. 
Compare the scope pattern with the ones in Figure 2. 
1. Pattern indicates a clean (good) square wave form 
that ;s identical to what the cam and crank should be. 
The square wave patterns are uniformed and are iden
tical to one another. 
2. Two pulses joined together in the same spot on tar
get. Indicates damage to the target (trigger) on the flex· 
plate or broke tooth, runout in the target or large airgap 
between the sensor and the target wheel. 
3. Wide airgap or intermittent connection. 

CD 
® 

® 

B1cacOaO 

4. Early signature, predominately at high speed. Large 
airgap between the sensor and the target wheel. 
5. Missed pulse. Possible burr or light damage to target 
or incorrect lateral pOSition of the crank sensor to target 
(trigger). 

o --CO: LJ1J l!Ul 
----------------~ 

NOTE: If any of the above (except pattern 1) is dis
played on the lab scope repair as necessary. 

Was the square wave found to match any of the 
above except pattern 1? 

Yes » Repair as necessary. 
Perform the PCM Verification Test. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Replace the Camshaft Position Sensors. 

® 

NOTE: A battery disconnect must be performed to clear the Cam Crank Synchronization Events. 
Perform the PCM Verification Test. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

81Gabea3 
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14. 5 VOLT SUPPLY CIRCUIT VOLTAGE (CKP) 

Turn the ignition off. 
Disconnect the Crankshaft Position Sensor connector. 
Turn the ignition on. 

Measure the voltage of the 5 Volt Supply circuit in the Crankshaft Position Sensor harness connector. 

Is the vortage 5.0 volts? 

Yes »Go to 15 

No »Repair the 5 Volt Supply. 

NOTE: A battery disconnect must be performed to clear the Cam Crank Synchronization Events. 
Perform the PCM Verification Test. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

15. SENSOR GROUND CIRCUIT TEST 

Turn the ignition off. 
Using a 12 volt test light connected to 12 volts, check the Sensor Ground circuit in the Crankshaft Position Sensor 
harness connector. 

NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct connec ... 
tion to the battery. 

Is the test light illuminated and bright? 

Yes »Go to 16 

No »Repair the Ground Circuit. 

NOTE: A battery disconnect must be performed to clear the Cam Crank Synchronization Events. 
Perform the PCM Verification Test. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

1 6. CKP SIGNAL 

Turn the ignition on. 
Measure the voltage of the CKP Signal circuit in the Crankshaft Position Sensor harness connector. 

Is the voltage between 4.7 and 5.0 volts? 

Yes »Go to 20 

No »Go to 17 

17. CKP SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the Powertrain Control Module (PCM) connector. 
Turn the ignition on. 
Measure the voltage of the CKP Signal circuit in the Crankshaft Position Sensor harness connector. 

Is there any voltage present? 

Yes »Repair the CKP Signal circuit for a short to voltage. 

NOTE: A battery disconnect must be performed to clear the Cam Crank Synchronization Events. 
Perform the PCM Verification Test. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go to 18 
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18. CKP SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Measure the resistance between ground and the CKP Signal circuit in the Crankshaft Position Sensor harness con
nector. 

Is the resistance above 100 ohms? 

Ves »Go to 19 

No »Repair the CMP Signal circuit for a short to ground', 

NOTE: A battery disconnect must be performed to clear the Cam Crank Synchronization Events. 
Perform the PCM Verification Test. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

19. CKP SIGNAL CIRCUIT OPEN OR HIGH RESISTANCE 

CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals, resulting in poor terminal to pin connection. Install Miller Special Tool #8815 to perform 
diagnosis. 
Measure the resistance of the CKP Signal circuit between the Camshaft Position Sensor harness connector and the 
appropriate terminal of special tool #8815. 

Is the resistance below 5.0 ohms? 

Ves »Go to 24 

No »Repair the CMP Signal circuit for an open circuit or high resistance. 

NOTE: A battery disconnect must be performed to clear the Cam Crank Synchronization Events. 
Perform the PCM Verification Test. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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20. CRANKSHAFT POSITION SENSOR SIGNAL 

Turn the ignition off. 

Figure 1 is a depiction of typical scope patterns of 
the Cam (1) and Crank (2) sensors for 4, 6, and 8 
cylinder engines. The square wave patterns are uni
form and are identical to one another. The patterns 
must be evenly spread apart and at the same 
height. The larger gap pattern (signature) after the 
shorter wave forms are used for cylinder identifica
tion (Crank signal) and the distance between the 
series of slots (trigger) on the camshaft pulley (cam 
signal). Any variation of the pattern will indicate an 
issue with the sensor, wiring, and trigger (target) 
wheel. 

CAUTION: Do -not probe the PCM harness connec
tors. Probing the PCM harness connectors will dam
age the PCM terminals resulting in poor terminal to 
pin connection. Install Miller Special Tool #8815 
along with the #8815-1 to perform the diagnosis. 
With a lab scope, probe the CKP Signal circuit in the 
appropriate terminal of the special tool #8815. 

WARNING: When the engine is operating, do not 
stand in direct line with the fan. Do not. put your 
hands near the pulleys, belts, or fan. Do not wear 
loose clothing. Failure to follow these instructions 
can result in personal injury or death. 
Start and allow the engine to run. 
Observe the lab scope screen. 
Compare the scope pattern with the ones in Figure 2. 
1. Pattern indicates a clean (good) square wave form 
that is identical to what the cam and crank should be. 
The square wave patterns are uniformed and are iden
tical to one another. 
2. Two pulses joined together in the same spot on tar
get. Indicates damage to the target (trigger) on the flex
plate or broke tooth, runout in the target or large airgap 
between the sensor and the target wheel. 
3. Wide airgap or intermittent connection. 
4. Early signature, predominately at high speed. Large 
airgap between the sensor and the target wheel. 
5. Missed pulse. Possible burr or light damage to target 
or incorrect lateral position of the crank sensor to target 
(trigger). 

NOTE: If any of the above (except pattern 1) is dis
played on the lab scope repair as necessary. 

Was the square wave found to match any of the 

0) 
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above except pattern 1? 

Yes »Repair as necessary. 

NOTE: A battery disconnect must be performed to clear the Cam Crank Synchronization Events. 
Perform the PCM Verification Test. (Refer to 9 - ENGIN~ - STANDARD PROCEDURE) 

No »Replace the Crankshaft Position Sensor. 

NOTE: A battery disconnect must be performed to clear the Cam Crank Synchronization Events. 
Perform the PCM Verification Test. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

21. VALVE TIMING 

Ensure the valve timing is within speCification. Refer to 9 - ENGINE - SERVICE INFORMATION, VALVE TIMING. 

Was the valve timing within specification? 

Yes »Go to 22 

No »Repair as necessary. 
Perform the PCM Verification Test. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

22. 5 VOLT SUPPLY CIRCUIT VOLTAGE (CMP/CKP) 

NOTE: The 5 Volt Supply circuit must be present at both CMP and CKP Sensors. 
Turn the ignition off. 
Disconnect the Camshaft Position Sensor connector. 
Turn the ignition on. 
Measure the voltage of the 5 Volt Supply circuit in the Camshaft Position Sensor harness connector. 
Repeat the above test at the Crankshaft Position Sensor (Crankshaft Position Sensor harness connector 
measure). 

Is the voltage 5.0 volts at each sensor? 

Yes »Go to 23 

No »Repair the 5 Volt Supply circuit(s) as necessary. 

NOTE: A battery disconnect must be performed to clear the Cam Crank Synchronization Events. 
Perform the PCM Verification Test. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

23. SENSOR GROUND CIRCUIT 

NOTE: The Ground circuit must be present at both CMP and CKP Sensors. 
Turn the ignition off. 

Using a 12 volt test light connected to 12 volts, probe the Sensor Ground circuit in the Camshaft Position Sensor 
harness connector. 

Repeat the above test at the Crankshaft Position Sensor (Crankshaft Position Sensor harness connector 
measure). 

NOTE: The test light should be illuminated and bright. Compare the brightness to that of a direct connec
tion to the battery. 

Is the test light illuminated and bright? 

Yes »Replace both the Camshaft Position Sensor and Crankshaft Position Sensor in accordance with the Ser-
vice Information. 

NOTE: A battery disconnect must be performed to clear the Cam Crank Synchronization Events. 
Perform the PCM Verification Test. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Repair the Ground Circuit(s) as necessary. 

NOTE: A battery disconnect must be performed to clear the Cam Crank Synchronization Events. 
Perform the PCM Verification Test. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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24. POWERTRAIN CONTROL MODULE (PCM) 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors between the Camshaft Position 
Sensor and the Powertrain Control Module (PCM). 
Look for any chafed, pierced, pinched, or partially broken wires. 
Look for broken, bent, pushed out or corroded terminals. 
Monitor the scan tool data relative to this circuit and wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 
Refer to any Technical Service Bulletins that may apply. 

Were any problems found? 

Yes »Repair as necessary. 

NOTE: A battery disconnect must be performed to clear the Cam Crank Synchronization Events. 
Perform the PCM Verification Test (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace and program the Powertrain Control Module (PCM) in accordance with the Service Information. 
Perform the PCM Verification Test. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

STANDARD PROCEDURE 

PCM/ECM REPROGRAMMING - GAS 

MODULE REPROGRAMING 
Replacement PCM's will require programming utilizing the StarSCAN® or equivalent. The PCM will not operate the 
engine until it is programmed. A Diagnostic Trouble Code (DTC) will be set .. "not programmed". 

CAUTION: Extreme care must be taken when programming a calibration into a generic PCM. Do not ran
domly select a calibration. Once a calibration is selected and programmed, the controller cannot be repro
grammed to a different calibration. The module can only be reprogrammed to a more recent version of that 
calibration. 

SPECIAL TOOLS/EQUIPMENT OR EQUIVALENT REQUIRED: 

NPN Battery Charger 

CH9401 StarSCAN® Tool 

CH9404 StarSCAN® Vehicle Cable 

CH9409 StarSCAN® Documentation Kit 

CH9410 StarSCAN® Ethernet Cable, 12 ft. 

CH9412 StarSCAN® Software Update Device Kit 

TechCONNECT PC or equivalent 

StarSCAN® Software Update CD 

**REPAIR PROCEDURE - USING THE INTERNET TO RETRIEVE THE FLASH FILE: 

NOTE: The StarSCAN® or equivalent diagnostic scan tool fully supports Internet connectivity. However, in 
order to take advantage of this feature you must first configure the StarSCAN® or equivalent for your deal
ership's network. For instruction on setting up your StarSCAN® or equivalent for the dealer's network; refer 
to the StarSCAN® or equivalent Quick Start Networking Guide available on DealerCONNECT > Service > 
StarSCAN® or equivalent and StarMOBILE Tools >Online Documentation or at www.dcctools.com website 
under the download center. 

NOTE: If this flash process is interrupted/aborted, the flash should be restarted. 

1. Open the hood, install a battery charger and verify that the charging rate provides approximately 13.5 volts. Set 
the battery charger timer to maintain the charging voltage for the duration of the flash process. 

2. Connect the CH9410 StarSCAN® or equivalent ethernet cable to the StarSCAN® or equivalent and the dealer's 
network drop. 
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3. Connect the CH9404 StarSCAN® or equivalent vehicle cable to the StarSCAN® or equivalent and the vehicle. 

4. Power ON the StarSCAN® or equivalent. 

5. Retrieve the old ECU part number. Using the StarSCAN® or equivalent at the "Home" screen: 

a. Select "ECU View" 

b. Touch the screen to highlight the PCM in the list of modules. 

c. Select "More Options" 

d. Select "ECU Flash" 

e. Record the part number at the top of the "Flash PCM" screen for later reference. 

S. Replace the PCM with the appropriate Generic PCM. Refer to the detailed service information available in Tech
CONNECT, under: Service Info, a-Electrical, Electronic Control Module, Powertrain Control Module, Removal. 

7. Program the PCM as follows: 

a. Using the StarSCAN® or equivalent at the "Home" screen, Select "ECU View" 

b. Touch the screen to highlight the PCM in the list of modules. 

c. Select "More Options" 

d. Select "ECU Flash" 

e. Select "Browse for New File". Follow the on screen instructions. 

f. Highlight the appropriate calibration based on the part number recorded in Step 5 Step e. 

g. Select "Download to Scantool". 

h. Select "Close" after the download is complete, then select "Back". 

i. Highlight the listed calibration. 

j. Select "Update Controller". Follow on screen instructions. 

k. When the update is complete, select "OK". 

I. Verify the part number at the top of the "Flash PCM" screen has updated to the new part number. 

a. Is this a GPEC Module? 

a. Yes » go to Step 9. 

b. No » go to Step 12. 

9. Do not start the engine prior to completing the following steps (a. and b.) 

a. Turn the ignition switch to the OFF position for no less than 15 seconds. 

b. Turn the ignition to the RUN position (DO NOT CRANK THE ENGINE) for no less than 20 seconds. 

10. Is this vehicle equipped with a CVT? 

a. Yes » go to Step 11. 

b. No » go to Step 17. 

11. The TCM must be reprogrammed as follows: 

a. Using the StarSCAN® or equivalent at the "Home" screen, Select "ECU View" 

b. Touch the screen to highlight the TCM in the list of modules. 

c. Select "More Options" 

d. Select "ECU Flash" 

e. Record the part number at the top of the "Flash TCM" screen for later reference. 

1. Select "Browse for New File". Follow the on screen instructions. 

NOTE: If the part number recorded in step "11 e" is the same as the new pIn shown on the "Flash File List" 
screen no further action is required. Cancel the TCM reprogram procedure. Continue to step Step 17. 

g. Highlight the appropriate calibration. 
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h. Select "Download to Scantool". 

i. Select "Close" after the download is complete, then select "Back". 

j. Highlight the listed calibration. 

k. Select "Update Controller". Follow on screen instructions. 

I. When the update is complete, select "OK". 

m. Verify the part number at the top of the "Flash TCM" screen has updated to the new part number. 

n. Continue to step Step 15 

12. Is "WCM - Wireless Control Module" displayed in the "ECU Overview" screen list of modules? 

a. Yes » go to Step 13. 

b. No » go to Step 14. 

13. Program the PCM to the Wireless Control Module (WCM). 

a. Highlight the WCM. 

b. Select "Misc. Function". 

c. Highlight "PCM Replaced". 

d. Select "Start" 

e. Follow the on screen instructions. Select "Next" after each step. Select "Finish" after completing the last step. 

f. When complete proceed to Step 15. 

14. Program the VIN into the PCM. 

a. Scroll through the list of controllers and highlight the PCM. 

b. Select "Misc. Function". 

c. Highlight "Check PCM VIN". 

d. Select "Start" 

e. Follow the on screen instructions. Select "Next" after each step. When the window appears with 17 boxes, 
select "Show Keyboard". Place the cursor to the right of the last box and then backspace to delete the boxes 
from the window. Enter the VIN. Select "Finish" after completing the fast step. 

f. Unplug the scan tool from the Data Link Connector. 

g. At the "Vehicle Disconnected" screen, press "OK". 

h. Connect the scan tool to the Data Link Connector and verify that the VIN is visible at the top of the "Home" 
screen. 

15. Is the vehicle equipped ETC? 

a. Yes » go to Step 17. 

b. No » go to Step 16. 

16. Using the StarSCAN® or equivalent at the "Home" screen: 

a. Select ECU View 

b. Scroll through the list of controllers and highlight the PCM. 

c. Select Misc. Function. 

d. Highlight "Learn ETC". 

e. Select "Start" 

f. Follow the on screen instructions. Select Next after each step. Select Finish after completing the last step. 
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NOTE: Due to the PCM programming procedure, a DTC may be set in other modules (TCM, BCM, MIC, 
SKREEM, etc.) within the vehicle, if so equipped. Some DTC's may cause the MIL to illuminate. From the 
Home screen select System View. Then select All DTCs. Press Clear All Stored DTCs if there are any DTCs 
shown on the list. 
NOTE: The following step is required by law when reprogramming a PCM and/or TCM. 

17. Type the necessary information on the Authorized Modification Label pin 042750B6AB and attach near the VECI 
label. 

REPAIR PROCEDURE USING SOFTWARE 
UPDATE CD TO RETRIEVE THE FLASH 
FILE: 
NOTE: If this flash process is interrupted/aborted, 
the flash should be restarted. 

NOTE: For detailed information on the operation of 
the StarSCAN® or equivalent, refer to the Quick 
Reference documentation provided in the Star
SCAN® or equivalent documentation kit. In addi
tion, more recent information may also be 

lO8Jhro!elJ'Clhitryiler l ~ ~1FIl~ I =-~_":a-:"'
m~~INlt,;~~wMlSNl~: 
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available at the www.dcctools.com website. Look under Training Aids and also under Download Center> 
Frequently Asked Questions for more help. 

1. Open the hood, install a battery charger and verify that the charging rate provides approximately 13.5 volts. Set 
the battery charger timer to maintain the charging voltage for the duration of the flash process. 

2. Connect the CH9404 StarSCAN® or equivalent vehicle cable to the StarSCAN® or equivalent and the vehicle. 

3. Power ON the StarSCAN® or equivalent. 

4. Retrieve the old ECU part number. Using the StarSCAN® or equivalent at the "Home" screen: 

a. Select "ECU View" 

b. Touch the screen to highlight the PCM in the list of modules. 

c. Select "More Options" 

d. Select "ECU Flash" 

e. Record the part number at the top of the "Flash PCM" screen for later reference. 

5. Replace the PCM with the appropriate Generic PCM. Refer to the detailed service information available in Tech
CONNECT, under: Service Info, B-Electrical, Electronic Control Module, Powertrain Control Module, Removal. 

6. Insert the StarSCAN® or equivalent Software Update CD into the TechCONNECT or equivalent PC. The Star
SCAN® or equivalent Software Update CD will start automatically. Select "Download Flash Updates". 

7. At the "Select a method for looking up controller flash updates." screen: 

a. Select "Enter part number". Enter the "Part Number" recorded in Step 4 when prompted to do so. 

b. Using the mouse highlight the appropriate "Calibration". Select "Next". 

c. Follow the on screen instructions. 

d. When completed, proceed to Step B. 

8. With the StarSCAN® or equivalent powered OFF, connect the USB Key and Gender Changer to the StarSCAN® 
or equivalent USB port. 
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9. Connect the StarSCAN® or equivalent to the vehi
cle (if not already connected). 

10. Power ON the StarSCAN® or equivalent. 

11. Download the flash file from the USB key to the 
StarSCAN® or equivalent. Using the StarSCAN® 
or equivalent at the "Home" screen: 

a. Select "Flash Downloadn
, then select "Retrieve 

files from the USB storage device" 

b. Highlight the appropriate calibration. Select 
"Download to Scan Tool" 

c. When the download is complete, select "Close" 
and "Back". 

12. Reprogram the ECU. Using the StarSCAN® or 
equivalent at the "Home" screen: 

a. Select "ECU View". 

b. Select More Options". 

c. Select "ECU Flash". 

d. Highlight the appropriate calibration. 

e. Select "Update Controller". Follow the on screen instructions. 

f. When the update is complete, select "OK". 

g. Verify the part number at the top of the "Flash PCM" screen has updated to the new part number. 

13. Is "WCM - Wireless Control Module" displayed in the "ECU Overview" screen list of modules? 

a. Yes » go to Step 14. 

b. No » go to Step 15. 

14. Program the PCM to the Wireless Control Module (WCM). Using the StarSCAN® or equivalent at the "Hamel! 
screen: 

a. Select "ECU View" 

b. Scroll through the list of controllers and highlight the WCM. 

c. Select "Misc. Function". 

d. Highlight "PCM Replaced". ' 

e. Select "Start" 

f. Follow the on screen instructions. Select "Next" after each step. Select "Finishlf after completing the last step. 

g. When complete proceed to Step 16. 

15. Program the VIN into the PCM. 

a. Scroll through the list of controllers and highlight the PCM. 

b. Select "Misc. Function". 

c. Highlight "Check PCM VIN". 

d. Select "Start" 

e. Follow the on screen instructions. Select "Next" after each step. When the window appears with 17 boxes, 
select "Show Keyboard". Place the cursor to the right of the last box and then backspace to delete the boxes 
from the window. Enter the VIN. Select "Finish" after completing the last step. 

f. Unplug the scan tool from the Data Link Connector. 

g. At the "Vehicle Disconnected" screen, press "OK". 
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h. Connect the scan tool to the Data Link Connector and verify that the VIN is visible at the top of the "Home" 
screen. 

16. Is the vehicle equipped with a 3.7L or 4.7L engine? 

a. Yes » go to Step 18. 

b. No» go to Step 17. 

17. Using the StarSCAN® or equivalent at the "Home" screen: 

a. Select "ECU View" 

b. Scroll through the list of controllers and highlight the PCM. 

c. Select "Misc. Functionu
• 

d. Highlight "Learn ETC". 

e. Select "Start" 

f. Follow the on screen instructions. Select "Next" after each step. Select "Finish" after completing the last step. 

NOTE: Due to the PCM programming procedure, a DTC may be set in other modules (TCM, BCM, MIC, SKIM, 
etc.) within the vehicle, if so equipped. Some DTC's may cause the MIL to illuminate. Check all modules 
using "ECU View" from the Home screen, record the DTC's, and erase these DTC's prior to returning the 
vehicle to the customer. Erase any DTC's in the PCM only after all other modules have had their DTC's 
erased. 

NOTE: The following step is required by law. 

18. Type the necessary information on the "Authorized Modification Label" pIn 04275086AB and attach near the 
VECI label. ** 
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POWERTRAIN VERIFICATION TEST 
For a complete wiring diagram Refer to Section 8W. 

Diagnostic Test 

1. SELECTING THE PROPER VERIFICATION TEST 

The following verification test are for different repairs. Select the appropriate Verification test for the 
repair that has been completed. 

Speed Control repair 
Go To 2 

Charging System repair 
Go To 3 

NVLD System repair 
Go To 4 

All other repairs 
Go To 5 

2. POWERTRAIN VERIFICATION TEST 1 

NOTE: 1. If this vehicle is equipped with an Electronic Throttle Control system, and the APP Sensors, PCM, 
or Throttle Body Assembly have been replaced, use the scan tool to perform the ETC RELEARN function. 

NOTE: 2. After completing the Powertrain Verification Test the Transmission Verification Test must be per
formed. 

NOTE: 3. If the PCM has been replaced and the correct VIN and mileage have not been programmed, a DTC 
will set in the ABS Module, Airbag Module and the SKIM/SKREEM. 

NOTE: 4. If the vehicle is equipped with a Sentry Key Remote Entry, Secret Key data must be updated. Refer 
to the Service Information for the PCM, SKIM/SKREEM and the Transponder (ignition key) for programming 
information. Using the scan tool, program the Secret Key information into the PCM using the PCM replaced 
function under the WCM menu. 
5. Inspect the vehicle to make sure that all engine components are properly installed and connected. 
6. Connect the scan tool to the data link connector and erase all codes. 
7. Turn the speed control ON (if equipped, cruise light will be on). 
8. Depress and release the SET Switch when the vehicle speed is greater than 56 km/h (35 mph). The speed 
control should engage and hold the selected speed. 
9. Press and hold the RESUME/ACCEL Switch. The vehicle speed should increase by at least 3 km/h (2 mph). 
10. Press and hold the COAST switch. The vehicle speed should decrease. 
11. Using caution, press and release the brake pedaL The speed control should disengage. 
12. Bring the vehicle speed back up to 56 km/h (35 mph). 
13. Press the RESUMEIACCEL switch. The speed control should resume the previously set speed. 
14. Hold down the SET switch. The vehicle should decelerate. 
15. Make sure vehicle speed is greater than 56 km/h (35 mph) and release the SET Switch. The vehicle should 
adjust and set a new vehicle speed. 
16. Press and release the CANCEL switch. The speed control should disengage. 
17. Bring the vehicle speed back up above 56 km/h (35 mph) and engage speed contro/. 
18. Turn the Speed Control Off. (Cruise light will be off). The speed control should disengage. 

NOTE: OVERSHOOT/UNDERSHOOT FOLLOWING SPEED CONTROL SET. 
19. If the vehicle operator repeatedly presses and releases the SET button with their foot off of the accelerator 
(referred to as "Iift foot set") , the vehicle may accelerate and exceed the desired set speed by up to 8 km/h (5 mph). 
20. It may also decelerate to less than the desired set speed, before finally achieving the desired set speed. 
21. The Speed Control System has an adaptive strategy that compensates for vehicle-to-vehicle variations in speed 
control cable lengths. 
22. When the speed control is set with the vehicles operators foot off of the accelerator pedal, the speed control 
thinks there is excessive speed control cable slack and adapts accordingly. 
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23. If the "lift foot sets" are continually used, a speed control overshoot/undershoot condition will develop. 
24. To Iluniearn" the overshoot/undershoot condition, the vehicle operator has to press and release the set button 
while maintaining the desired set speed using the accelerator pedal (not decelerating or accelerating). 
25. Then turn the cruise control switch to the OFF position (or press the CANCEL button if equipped) after waiting 
10 seconds. 
26. This procedure must be performed approximately 1 0-15 times to completely unlearn the overshoot/undershoot 
condition. 

Did the Speed Control pass the above test? 

Yes »Repair is complete. 

No »Check for any related Technical Service Bulletins and/or refer to the appropriate Diagnostic Procedure. 

3. POWERTRAIN VERIFICATION TEST 2 

1. If this vehicle is equipped with an Electronic Throttle Control system, and the APP Sensors, PCM, or Throttle 
Body Assembly has been replaced use a scan tool to perform the ETC RELEARN function. 

NOTE: 2. After .completing the Powertrain Verification Test the Transmission Verification Test must be per
formed. 

NOTE: 3. If the PCM has been replaced and the correct VIN and mileage have not been programmed, a OTC 
will set in. the ASS Module, Airbag Module and the SKIMISKREEM. 

NOTE: 4. If the vehicle is equipped with a Sentry Key Remote Entry, Secret Key data must be updated. Refer 
to the Service.'lnformation for the PCM, SKIMISKREEM and the Transponder (ignition key) for programming 
information. Using the scan tool, program the Secret Key information into the PCM using the PCM replaced 
function ,under, the WCM menu. 
5. Inspect the vehicle to make sure that all components related to the repair are properly installed and connected. 
6. With the scan tool, clear DTCs. 
7. Perform generator output test. Refer to the appropriate service information as necessary. 
8. Start the engine and set engine speed to 2000 RPM for at least thirty seconds. 
9. Cycle the ignition key off and on. 
10. With ,the scan tool, read the DTCs. 

Are aoy OTCs or symptoms remaining? 

Yes »Check for any Technical Service Bulletins and/or refer to the appropriate Diagnostic Procedure. 

No »Repair is complete. 

4. POWERTRAIN VERIFICATION TEST 3 

1. Install the Miller Tool #8404 Evaporative Emission Leak Detector (EELD) according to the instructions in the pre
vious DTC table. 
2. Set the smoke/air control switch to AIR. 
3. Insert the tester's AIR supply tip (clear hose) into the appropriate calibration orifice on the tester's control panel 
(based on DTC leak size). . 
4. Press 'the remote smoke/air start' button. 
5. Position the red' fhig on the air flow meter so it is aligned with the indicator ball. ' 
6. When the calibration is complete, release the remote button. The EELD flow meter is now calibrated in liters per 
minute to the size of leak indicated by the DTC set in the PCM. 
7. Install the service port adapter #8404-14 on the vehicle's service port. 
8. Connect the Air supply hose from the EELD to the vehicle. 
9. Press the remote button to activate AIR flow. 

NOTE: 10. Larger volume fuel tanks, lower fuel levels or if the vehicle is equipped with a Flow Management 
Valve may indicate high flow and will require 4 to 5 minutes to fill. 
11. Compare the flow meter indicator ball reading to the red flag. 
12. ABOVE the red flag indicates a leak present. 
13. BELOW the red flag indicates a sealed system. 
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NOTE: If this vehicle is equipped with an Electronic Throttle Control system, and the APP Sensors, PCM, or 
Throttle Body Assembly have been replaced, use the scan tool to perform the ETC RELEARN function. 
14. If the indicator ball shows a leak present, perform the smoke test indicated in the previous test and identify the 
leak and repair. Perform this verification test when the repair is complete. 

Did the indicator ball indicate the a leak is present? 

Yes »Repeat the DTC test to identify the leak and repair. 

No »Repair is complete. 

5. POWERTRAIN VERIFICATION TEST 4 

NOTE: 1. After completing the Powertrain Verification Test the Transmission Verification Test must be per
formed. 

NOTE: 2. If the PCM has been replaced and the correct VIN and mileage have not been programmed, a OTC 
will set in the ABS Module, Airbag Module and the SKIM/SKREEM. 

NOTE: 3. If the vehicle is equipped with a Sentry Key Remote Entry, Secret Key data must be updated. Refer 
to the Service Information for the PCM, SKIM/SKREEM and the Transponder (ignition key) for programming 
information. Using the scan tool, program the Secret Key information into the PCM using the PCM replaced 
function under the WCM menu. 

NOTE: 4. If this vehicle is equipped with an Electronic Throttle Control system, and the APP Sensors, PCM, 
or Throttle Body Assembly have been replaced, use the scan tool to perform the ETC RELEARN function. 

NOTE: 5. When replacing an 02 Sensor, the PCM RAM memory must be cleared, either by disconnecting the 
PCM C1 connector or momentarily disconnecting the Battery negative terminal. 
6. The NGC learns the characteristics of each 02 heater element and these old values should be cleared when 
installing a new 02 sensor. The customer may experience driveability issues if this is not performed. 
7. Inspect the vehicle to make sure that all engine components are properly installed and connected. Reassemble 
and reconnect components as necessary. 
8. Connect the scan tool to the data link connector. 
9. Make sure the fuel tank has at least a quarter tank of fuel. Turn off all accessories. 
10. If the Catalyst was replaced, with the scan tool go to the Miscellaneous Menu Option "Catalyst Replaced" and 
press enter. 
11. If a Comprehensive Component DTC was repaired, pertorm steps 12 - 14. If a Major OBDII Monitor OTC was 
repaired skip those steps and continue verification. 
12. After the ignition has been off for at least 10 seconds, restart the vehicle and run 2 minutes. 
13. With the scan tool, monitor the appropriate pre-test enabling conditions until all conditions have been met. Once 
the conditions have been met, switch screen to the appropriate OBOII monitor, (Audible beeps when the monitor is 
running). 
14. If the repaired OBDII trouble code has reset or was seen in the monitor while on the road test, the repair is not 
complete. Check for any related technical service bulletins or flash updates and return to Engine Electrical Diag
nostic List. 
15. If the conditions cannot be duplicated, erase all DTCs with the Scan tool. 
16. If another DTC has set, return to the Engine Electrical Diagnostic List and follow the path specified for that DTC. 

Did the OBOII Monitor run successfully and has the Good Trip Counter changed to one or more? 

Yes »Repair is complete. 

No »Check for any related Technical Service Bulletins and/or refer to the appropriate Diagnostic Procedure. 
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PRE-DIAGNOSTIC TROUBLESHOOTING PROCEDURE 
For a complete wiring diagram Refer to Section 8W. 

Diagnostic Test 

1. NO RESPONSE 

Make sure the scan tool will communicate with the appropriate modules. 

Are you currently experiencing a NO RESPONSE condition? 

Yes »The NO RESPONSE condition must be properly diagnosed before continuing. 
Refer to the appropriate BUS Communication test in Section 8 ELECTRONIC CONTROL MODULES -
ELECTRICAL DIAGNOSTICS. 

No »Go To 2 

2. NO START 

Is the customer complaint a NO START condition? 

Yes »Check the vehicle for any NO START related ECM DTC(s) or Vehicle Theft Security related DTC(s). 
If no Theft related DTC(s) are present. refer to the Non DTC Diagnostic Procedures that relate to Fuel 
and Starting. 

No »Go To 3 

3. VEHICLE HISTORY AND TSB(s) 

Continue by reading ECM DTC{s) and record the related Freeze Frame data if any DTC{s) are present. 
Whether or not any DTC{s) are present you will want to check the following items which may assist in repairing the 
customers complaint successfully. 
Check the vehicles repair history. 
If the vehicle has a repair history that pertains to the customer's current complaint, review the repair. 
Inspect the vehicle for any aftermarket accessories that may have been installed incorrectly. 
Check for any TSB{s) related to the customer's complaint or DTC(s). 
If a TSB applies I follow the instructions per the TSB. 

Choose the following scenario that best applies. 

The TSB repaired the customers complaint. 
Testing complete. 

A DTC is present, no TSB applies, or the TSB didn't repair the customers complaint. 
Go To 4 

No DTC(s) are present. 
Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 



9 - 1152 ENGINE - ELECTRICAL DIAGNOSTICS - 5.9L DIESEL --------- DR 

4. WIRE HARNESS INSPECTION 

Clear the DTC(s). 
Attempt to duplicate the customer complaint. 
Whether the customer complaint can be duplicated or not, make a quick wire harness inspection related to the 
DTC(s) that were previously cleared. 
Check the Engine Control Module connectors, the suspected component connection, in-line connectors, wire har
ness splices, ECM power and ground circuits, and any related fuses. 
If the DTC(s) are fuel or air related, check the fuel level and quality. 

Were any repairs made that fixed the customer's complaint? 

Yes »Testing complete. 

No »Refer to the diagnostic test procedure related to the DTC. 
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INTERMITTENT CONDITION 
For a complete wiring diagram Refer to Section 8W. 

POSSIBLE CAUSES 

INTERMITTENT CONDITION 

Diagnostic Test 

1. INTERMITTENT CONDITION 

NOTE: The conditions that set the DTC are not present at this time. The following list may help in identi
fying the intermittent condition. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Refer to any Technical Service Bulletins (TSBs) that may apply. 
Review the scan tool Freeze Frame information. If possible, try to duplicate the conditions under which the DTC set. 
With the engine running at normal operating temperature, monitor the scan tool parameters related to the DTC while 
wiggling the wire harness. Look for parameter values to change and/or a DTC to set. 
Turn the ignition off. 
Visually inspect the related wire harness. Disconnect all the related harness connectors. Look for any chafed, 
pierced, pinched, partially broken wires and broken, bent, pushed out, or corroded terminals. 
Perform a voltage drop test on the related circuits between the suspected faulty component and the ECM. 
Inspect and clean all ECM, engine, and chassis grounds that are related to the most current DTC. 
If numerous trouble codes were set, use a wire schematic and look for any common ground or supply circuits. 
For any Relay DTCs, actuate the Relay with the scan tool and wiggle the related wire harness to try to interrupt the 
actuation. 
For intermittent Evaporative Emission trouble codes perform a visual and physical inspection of the related parts 
including hoses and the Fuel Filler cap. 
For intermittent Misfire DTC's check for restrictions in the Intake and Exhaust system, proper installation of Sensors, 
vacuum leaks, and binding components that are run by the accessory drive belt. 
Use the scan tool to perform a System Test if one applies to failing component. 
A co-pilot, data recorder, and/or lab scope should be used to help diagnose intermittent conditions. 

Were any problems found during the above inspections? 

Yes »Perform the necessary repairs. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL) (Refer to 9 - ENGINE - STANDARD PROCE
DURE). 

No »Test Complete. 
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P0016-CRANKSHAFT/CAMSHAFT TIMING MISALIGNMENT - BANK 1 SENSOR 1 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The crankshaft position and camshaft position sensors are hall effect type sensors. The ECM provides a 5-volt sup
ply to the position sensor and a return circuit. As the teeth on the crankshaft speed ring or the lobes on the cam
shaft gear passes past the position sensor, a signal is generated on the position sensor signal circuit. The ECM 
interprets this signal and coverts it to an engine speed. A missing tooth on the crankshaft gear is used to determine 
the position of the engine by the ECM . 

• When Monitored: 
While Engine is running. The ECM monitors the position of the missing tooth on the crankshaft speed sensor 
target and the camshaft speed sensor target. It the two positions do not match, the ECM then determines that 
there is a mechanical mis-alignment between the two sensors . 

• Set Condition: 
The ECM illuminates the MIL light immediately when the diagnostic runs and fails. The ECM will turn off the 
MIL after the diagnostic runs and passes in 4 consecutive drive cycles. If the fault is active the engine win run 
derated and hard starVrough idle is possible. 

Possible Causes 

DAMAGE TO THE ESS OR EPS 

MECHANICAL MISALIGNMENT OF THE ESS OR EPS 

MECHANICAL MISALIGNMENT OF THE CAMSHAFT AND CRANKSHAFT GEARS 

INTERMITTENT CONDITION 

DiagnostiC Test 

1. DAMAGE TO THE ESS OR EPS 

Visually inspect the condition of the tone wheel, ESS, and EPS for damage. 

Are any of the components damaged? 

Yes »Repair or replace any damaged component. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. MECHANICAL MISALIGNMENT OF THE ESS OR EPS 

Verify the speed indicator ring is properly positioned relative to the locating pin in the front face of the crankshaft. 

Is the speed indicator ring properly Installed? 

Yes »Go To 3 

No »Repair the speed ring indicator ring installation. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

3. MECHANICAL MISALIGNMENT OF THE CAMSHAFT AND CRANKSHAFT GEARS 

Check the mechanical alignment of the camshaft gear to the crankshaft gear. Refer to service manual for assis
tance. 

Are the gear teeth in proper alignment? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE * DIAGNOSIS AND TESTING) 

No »Repair the gear alignment. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE· STANDARD PROCE
DURE) 
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P0069-BOOST KEY ON RATIONALITY 
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• When Monitored: 
While the key is on . 

• Set Condition: 
The boost pressure recorded at key on is not within a calibrated range from the inlet air pressure sensor. 

OTHER DTC'S PRESENT 

INLET AIR PRESSURE SENSOR 

BOOST PRESSURE SENSOR 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE * 

DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S PRESENT 

With the scan tool, read DTCs. 

Are any DTC's present for Inlet air pressure or boost pressure? 

Ves »Repair other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 2 

2. COMPARE THE INLET AIR PRESSURE 

Using the scan tool, compare the inlet air pressure (barometric pressure) sensor reading to the boost pressure sen
sor reading. 

Are the pressure readings within 6 in hg of each other? 

Yes »Go To 5 

No »Go To 3 

3. INLET AIR PRESSURE SENSOR 

Turn the ignition on, engine off. 
Using the scan tool I read the inlet air pressure sensor value. 

Is the inlet air pressure sensor reading consistent with the barometric pressure for the geographic 
region? 

Yes »Go To 4 

No »Relace the inlet air pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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4. BOOST PRESSURE SENSOR 

Using the scan tool, read the boost pressure sensor value. 

Is the Boost pressure sensor reading consistent with the barometric pressure for the geographic 
region? 

Yes »Go To 5 

No »Relace the Boost pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 .. ENGINE - STANDARD PROCE
DURE) 

5. INTERMITTENT CONDITION 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 .. ENGINE .. STANDARD PROCE
DURE) 

No »Test Complete. 
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P0071-INLET AIR TEMP SENSOR RATIONALITY 

----------
I 

- - - - - - - - - - - - - ., IODULE· 

I IN LET INLET 
I AIR AIR 

I ElIUIE 
I COITIOL 

I TEMPERATURE PRESSURE 5 VOLT SENSOR I 
_ ~ENSE ____ ~s~ _______ S~L~ ____ GROUN~ J 

I I C2 351 C2 251 c' 291 C, 

K615 K616 Km K690 
IS 18 

VTNH BRIYl 

r·::~··j 
3 - - - 4 C112 

1(615 

18 
VTMT 

J 
r 

TWISTED 
PAIR 

K616 
18 

BRIYL 

J 

18 
LG 

• 1181 

K668 
18 
LG 

J 

TIIITED 
PIIR 

18 
D6IYL 

•• t .. 

mo 
IE 

OGlYt 

\;\;\;\, I vVl 

10 

r1 

~, 
20 11 

30 
31 

40 31 
21 

50 41 
11 

SEUOI· 

J'/ 
OOOOO~ 
00000 

<0 00000 
00000 
,..o0OO~ IJ 
~ 

L.J 

SEUOR· 
IILET AIR 
IE. PERATURE 

46 H 48 49 50 
!l 

~, 

00000' 
00000 
00000 
00000 
~OOOO../ 

L.J 
IILET AIR 60 51 

fEIPERlTURE 
1 2 3 • 5 6 7 8 9 10 

.0 D U LE·EN GIIIlE 
(DIESEL) COIIITROL C1 

For a complete wiring diagram Refer to Section 8W. 

IODULE·EIGIIE 
COIIITROL C2 

9 - 1159 

40 
10 

20 

IUUln 



9 .. 1160 ENGINE .. ELECTRICAL DIAGNOSTICS .. 5.9L DIESEL --------- DR 

• When Monitored: 
While the engine is running . 

• Set Condition: 
The ECM does not read a change in value from the sensor over time. 

INLET AIR TEMPERATURE SENSOR 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre .. Oiagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. INLET AIR TEMPERATURE SENSOR 

Remove the temperature sensor and reconnect the wiring to the sensor. 
With the scan tool in Sensors, Monitor the inlet Air Temperature. 
While heating the sensor with an external heat source (DO NOT USE OPEN FLAME). 

Does the reading from the sensor increase at least .. 150 C (50 F. on the scan tool? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace the inlet air temperature sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 
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P0071-AMBIENT AIR TEMPERAT~RE SENSOR PERFORMANCE (TIPM) 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: . 
Engine off time is greater than 480 minutes. Ambient temperature is greater than 40 C (38 0 F) . 

• Set Condition: 
After a calibrated amount of cool down time the TIPM compares the ECT Sensor, IAT Sensor, and the Ambient 
Air Temp Sensor values. 

Possible Causes 

(G31) AAT SIGNAL CIRCUIT SHORTED TO BATTERY VOLTAGE 

(G31) AAT SIGNAL CIRCUIT OPEN 

(G930) AAT RETURN CIRCUIT OPEN 

(G31) AAT SIGNAL CIRCUIT SHORTED TO GROUND 

(G31) AAT SIGNAL CIRCUIT SHORTED TO THE (G930) AAT RETURN CIRCUIT 

AMBIENT AIR TEMPERATURE SENSOR 

TOTALLY INTEGRATED POWER MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any CAN - C Communication DTCs before continuing. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repe.at the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 
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2. (G31) AAT SIGNAL CIRCUIT SHORTED TO BATTERY VOLTAGE' 

Turn the ignition off. 
Disconnect the C5 TI PM harness connector. 
Disconnect the AAT Sensor harness connector. 

NOTE: Visually inspect both the component and the TIPM connec
tors. Look for damaged, partially broken wires, and backed out or 
corroded terminals. 
Ignition on, engine not running. 
Measure the voltage on the (G31) AAT Signal circuit in the AAT Sensor 
harness connector. 

Is the voltage above 5.2 volts? 

Yes »Repair the short to voltage in the (G31) AAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 

3. AAT SENSOR VOLTAGE ABOVE 4.6 VOLTS 

Turn the 'Igniflon off. 
Connect the C5 TIPM harness connector. 
Ignition on, engine not running. 
With a scan tool, read the AAT voltage. 

Is the voltage above 4.6 volts? 

Yes »Go To 4 

No »Go To 7 

4. AAT SENSOR 

Connect a jumper wire between the (G31) AAT Signal circuit and the 
(G930) Sensor ground circuit in the AAT Sensor harness connector. 
With a scan tool, read the AAT voltage. 

Is the voltage below 1.0 volt with the jumper wire installed? 

Yes »Replace the AAT Sensor. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 

NOTE: Remove the jumper wire before continuing. 
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5. (G31) AAT SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C5 TIPM harness connector. 
Measure the resistance of the (G31) AAT Signal circuit from the AAT 
Sensor harness connector to the C5 TIPM harness connector. 

Is the resistance below S.O ohms? 

Yes »Go To 6 

No »Repair the open in the (G31) AAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST - 6.71. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

6. (G930) SENSOR GROUND CIRCUIT OPEN 

Measure the resistance of the (G930) AAT return circuit from the AAT 
Sensor harness connector to the C5 TIPM harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 9 

No »Repair the open in the (G930) AAT return circuit. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

8 

11) 

8164bOdb 

9 

10 

8164bOfO 



9 - 1164 ENGINE - ELECTRICAL DIAGNOSTICS· 5.9L DIESEL ---------- DR 

7. (G31) AAT SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C5 T'PM harness connector. 
Measure the resistance between ground and the (G31) AAT Signal cir
cuit in the AAT Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (G31) AAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 8 
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8. (G31) AAT SIGNAL CIRCUIT SHORTED TO THE (G930) SENSOR GROUND CIRCUIT 

Measure the resistance between the (G31) AAT Signal circuit and the 
(G930) AAT return circuit in the MT Sensor harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (G930) AAT return circuit and 
the (G31) AAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 9 

9. TOTALLY INTEGRATED POWER MODULE 
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NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform BODY VERIFICATION TEST VER - 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform BODY VERIFICATION TEST VER - 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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P0072-INLET AIR TEMP SENSOR VOLTAGE TOO LOW 
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• When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 

• Set Condition: 
The circuit voltage to the ECM falls below a calibrated threshold for a certain period of time. 

SENSOR OUT OF SPEC 

HARNESS SHORTED (SENSOR SIDE) 

(K668) 5-VOLT SUPPLY OPEN 

HARNESS SHORTED (ECM SIDE) 

INTERMITTENT CONDITION 

ECM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. INLET AIR TEMP SENSOR OUT OF SPEC 

Turn the ignition off. 
Disconnect the Inlet Air Temp sensor harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the temperature sensor. 

Is the resistance between 300 and 90k ohms? 

Yes »Go To 2 

No »Replace the sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. INTERMITTENT CONDITION 

Reconnect the Inlet Air Temp Sensor harness connector. 
Turn the ignition on. 
With the scan tool, erase DTCs. 
With the scan tool, read DTCs. 

Did the DTC return? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 
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3. HARNESS SHORTED (INLET AIR TEMPERATURE SENSOR SIDE) 

Turn the ignition off. 
Disconnect the inlet Air Temp sensor harness connector. 
Disconnect the ECM harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance between the engine ground and the (K615) 
temperature sensor signal circuit at the sensor connector. 

Is the resistance more than 100 k ohms? 

Ves »Go To 4 

No »Repair or replace the Engine harness shorted. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. HARNESS SHORTED (ECM SIDE) 

Measure the resistance between the (K615) signal circuit and all other 
circuits at the ECM harness connector. 

Is the resistance more than 100 k ohms? 

Ves »Go To 5 

No » Repair or replace the ECM harness shorted. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. (K668) 5-VOLT SUPPLY CIRCUIT 

Reconnect the ECM harness connector. 
Turn the ignition on. 
Measure the voltage between the (K668) supply circuit and the (K690) 
return circuit in the Air Temp sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 6 

No »Go To 7 

6. ECM 

Reconnect the Air Temp sensor harness connector. 
Reconnect the ECM harness connector. 
With the scan tool, erase DTCs. 
While monitoring with scan tool, disconnect the Air Temp sensor harness connector. 

Did the DTC P0073 set? 

SENSOR. 

INLET AIR 

TEMP!RATURE 

(DIESEL) 

813cc1aa 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure) (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

No »Replace the ECM. 

Periorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. (K668) 5-VOLT SUPPLY OPEN 

Disconnect the ECM harness connectors. 
Measure the voltage at the (K668) 5-volt supply circuit at the ECM har
ness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Ves »Fix or repair the (K668) 5-volt supply circuit shorted to volt-

No 

age. 
Periorm POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0072-AMBIENT AIR TEMPERATURE SENSOR CIRCUIT LOW 
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• When Monitored: 
The ignition key on . 

• Set Condition: 
Ambient Temperature Sensor is less than 0.078 of a volt at the PCM for 2.8 seconds. One Trip Fault. Three 
good trips to turn off the MIL. 

Possible Causes 

(G31) AAT SIGNAL CIRCUIT SHORTED TO GROUND 

(G31) AAT SIGNAL CIRCUIT SHORTED TO THE (G930) AAT RETURN CIRCUIT 

AMBIENT AIR TEMPERATURE SENSOR 

TOTALLY INTEGRATED POWER MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. AAT SENSOR VOLTAGE BELOW 0.078 OF A VOLT 

NOTE: Diagnose any CAN ~ C Communication DTCs before continuing. 
Ignition on, engine not running. 

With a scan tool, read the Ambient Air Temperature Sensor voltage. 

Is the voltage below 0.078 of a volt? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION - DIESEL Diagnostic Procedure. 

Perform the POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. CHECKING AAT SENSOR 

Turn the ignition off. 

Disconnect the Ambient Air Temperature Sensor harness connector. 

Ignition on, engine not running. 

With a scan tool, read the AAT Sensor voltage. 

Is the voltage above 4.6 volts? 

Yes »Replace the Ambient Temperature Sensor. 

Perform the POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 
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3. (G3l) AAT SIGNAL CIRCUIT SHORTED TO GROUND' 

Turn the ignition off. 
Disconnect the C5 Totally Integrated Power Module (TIPM) harness 
connector. 
Measure the resistance between ground and the (G31) AAT Signal cir
cuit in the AAT Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (G31) AAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 

1 

~ 
SENSOR· 

AMBIENT 
AIR 

TEMPERATURE 

4. (G31) AAT SIGNAL CIRCUIT SHORTED TO THE (G930) SENSOR GROUND CIRCUIT 

Measure the resistance between the (G930) AAT return circuit and the 
(G31) AAT Signal circuit in the AAT Sensor harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (G930) AAT return circuit and 
the (G31) AAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 

5. TOTALLY INTEGRATED POWER MODULE 

[] 
1 2 

,6 
SENSOR. 

AMBlEJ.IT 

AIR 

TEIlFERATURE 

-@lID 
~'o~ 

2 

8132b45d 

-&JID 
:so~ 

2 

8132b459 

NOTE: Before continuing, check the TIPM harness connector terminals for corrOSion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform BODY VERIFICATION TEST VER - 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Replace and program the TIPM per Service Information. 
Perform BODY VERIFICATION TEST VER - 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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P0073-INLET AIR TEMP SENSOR VOLTAGE TOO HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With ignition on and battery voltage greater than 10.4 volts. 

• Set Condition: 
The circuit voltage to the ECM is above a calibrated threshold for a certain period of time. 

DTC RETURNS 

'NLET AIR TEMPERATURE SENSOR 

(K615) SIGNAL CIRCUIT OPEN 

(K690) RETURN CIRCUIT OPEN 

(K615) SIGNAL CIRCUIT SHORTED 

INTERMITTENT CONDITION 

ECM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Reter to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. DTC RETURNS 

Turn the ignition on. 
With the scan tool. erase DTCs. 
With the scan tool. read DTes. 
With the scan tool. record all Freeze frame data. 

Did the OTC return? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

2. INLET AIR TEMPERATURE SENSOR 

Turn the ignition off. 
Disconnect the Inlet Air Temp sensor harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the Inlet Air temp sensor 

Is the resistance between 300 and 90k ohms? 

Yes »Go To 3 

No »Replace the Inlet air temperature sensor. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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3. RESISTANCE CHECK 

Disconnect the ECM harness connector. 

Check connectors - Clean/repair as necessary. 
Reconnect the Inlet Air Temp sensor harness connector. 
Measure the resistance between the (K615) inlet air temperature sensor 
signal circuit and (K690) return circuit at the ECM connector. 

Is the resistance between 300 and 90k ohms? 

Yes 

No 
» Go To 6 

» Go To 4 

4. (K615) INLET AIR TEMPERATURE SIGNAL CIRCUIT OPEN 

Disconnect the inlet Air Temp sensor harness connector. 
Measure the resistance of the (K615) inlet air temperature sensor signal 
circuit between the sensor harness connector and the ECM harness 
connector. 

Is the resistance less than 10 Ohms? 

Yes 

No 

» Go To 5 

» Repair or replace the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. (K690) RETURN CIRCUIT OPEN 

Measure the resistance of the sensor (K690) return circuit between the 
sensor harness connector and the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Ves »Go To 6 

No »Repair or replace the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

6. (K615) SIGNAL CIRCUIT SHORTED 

Check for a short circuit from the (K615) signal circuit to all other cir
cuits at the ECM harness connector. 

Is the resistance more than 100 k ohms? 

Ves 

No 

» Go To 7 

» Repair or replace the harness for a short to ground in the 
signal circuit. 
Perlorm POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. ECM 

Reconnect the ECM harness connector. 
Turn the ignition on. 
With the scan tool, erase DTCs. 
While monitoring with scan tool, use a jumper wire and connect the 
sensor (K615) signal circuit to the sensor (K690) return circuit at the 
sensor connector. 

Did the DTC P0072 set? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diag-
nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0073-AMBIENT AIR TEMPERATURE SENSOR CIRCUIT HIGH (TIPM) 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts . 

• Set Condition: 
The Ambient Temperature Sensor voltage is greater than 4.98 volts at the ECM for 2.8 seconds. One Trip 
Fault. Three good trips to turn off the MIL. 

Possible Causes 

(G31) AAT SIGNAL CIRCUIT SHORTED TO BATIERY VOLTAGE 

(G31) AAT SIGNAL CIRCUIT OPEN 

(G930) AAT RETURN CIRCUIT OPEN 

AMBIENT AIR TEMPERATURE SENSOR 

TOTALLY INTEGRATED POWER MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. AAT SENSOR VOLTAGE ABOVE 4.98 VOLTS 

NOTE: Diagnose any CAN - C Communication DTCs before continuing. 
Ignition on, engine not running. 
With a scan tool, read the Ambient Air Temperature Sensor voltage. 

Is the voltage above 4.98 volts? 

Yes »Go To 2 

No »Refer to the INTERMITIENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

2. AAT SENSOR 

Turn the ignition off. 
Disconnect the Ambient Air Temperature Sensor harness connector. 
Connect a jumper wire between the (G31) AAT Signal circuit and the 
(G930) AAT return circuit in the AAT Sensor harness connector. 
Ignition on, engine not running. 
With a scan tool, read AAT Sensor voltage. 

Is the voltage below 1.0 volt with the jumper wire installed? 

Yes »Replace the Ambient Air Temperature Sensor. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 

NOTE: Remove the jumper wire before continuing. 
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3. AAT SIGNAL CIRCUIT SHORTED TO BATTERY VOLTAGE 

Turn the ignition off. 
Disconnect the C5 TIPM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (G31) AAT Signal circuit in the AAT Sensor 
harness connector. 

Is the voltage above 0 volts? 

Yes »Repair the short to battery voltage in the (G31) AAT Signal 

No 

circuit. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Go To 4 

4. (G31) AAT SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

Measure the resistance of the (G31) AAT Signal circuit from the AAT 
Sensor harness connector to the C5 TIPM harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the open in the (G31) AAT Signal circuit. 

Perform the POWERTRAIN VERIFICATtON TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. (G930) AAT RETURN CIRCUIT OPEN 

Measure the resistance of the (G930) AAT return circuit from the AAT 
Sensor harness connector to the C5 TIPM harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the open in the (G930) AAT return circuit. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

6. TOTALLY INTEGRATED POWER MODULE 
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NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to aU Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform BODY VERIFICATION TEST VER - 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Module per Service Information. 
Perform BODY VERIFICATION TEST VER - 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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P0088-FUEL RAIL PRESSURE SIGNAL IS ABOVE MAX LIMIT 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Engine running. 

• Set Condition: 
Fuel pressure is above a calibrated value for a calibrated amount of time. 

FUEL CONTROL ACTUATOR (FCA) 

FUEL PRESSURE SENSOR 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. FUEL PRESSURE SENSOR 

Using the scan tool, compare the scan tool reading for fuel pressure set point to the scan tool reading for actual fuel 
pressure. 

Does the actual fuel pressure correlate with the fuel pressure setpoint while operating the engine over 
various operating conditions? 

Yes »Go To 2 

No »Check the electrical connector of the Fuel Control Actuator, if the connection is tight, replace the fuel 
control actuator. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. FUEL PUMP 

Turn the ignition on. 
Disconnect the Electronic Fuel Control Actuator connector. 
Connect an incandescent test light across the Fuel Control Actuator driver pin and the Fuel Control Actuator return 
wire at the fuel control actuator connector. 
Observe the test light. 
The ECM will perform a self test of the circuit which should momentarily flash the test light brightly. one time, 
approximately 20 seconds after being connected. 

NOTE: Compare test light brightness to that of a direct connection to the battery. 

Did the light flash brightly? 

Yes »Replace the fuel pump. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 
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P0106 .. INLET AIR PRESSURE SENSOR RATIONALITY 
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For a complete wiring diagram Refer to Section 8W. 

10DULE·EIlIIE 
COITIOL ct 

9 - 1183 

40 

30 

20 

IUuht 



9 - 1184 ENGINE· ELECTRICAL DIAGNOSTICS - 5.9L DIESEL --------- DR 

• When Monitored: 
When the ignition is on . 

• Set Condition: 
The Inlet air pressure is above a calibrated threshold. 

INLET AIR PRESSURE SENSOR 

INTERMITIENT CONDITION 

TROUBLESHOOT OTHER DTC'S FIRST 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . TROUBLESHOOT OTHER DTC's FIRST 

Using the Scan tool, check for additional DTC's. 

Do you have any other air pressure related DTC's? 

Yes »Troubleshoot other DTC's First. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE-
DURE)' ~ 

No »Go To 2 

2. INLET AIR PRESSURE SENSOR 

Using the scan tool, monitor the Inlet air pressure sensor values. 

Do the readings on the scan tool fluctuate slightly? 

No »Replace the Inlet Air Temperature! Pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Yes »Refer to the INTERMITIENT CONDITION Symptom (Diagnostic Procedure). 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0107-INLET AIR PRESSURE SENSOR VOLTAGE TOO LOW 
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n n 

'/: 
OOOOO~ 1"00000 

~ 
00000 

<0 
00000 

00000 00000 
00000 00000 
OOOO~ ~ ~OOOO..J./ 

\..: r.; 
LJ CJ 

1 2 3 • 5 6 7 8 9 10 

I •• UU·.IIIIE 
COITROL 01 

9 .. 1185 

40 
39 

20 

IUutot 



9 ·1186 ENGINE - ELECTRICAL DIAGNOSTICS - 5.9L DIESEL --------- DR 

• When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 

• Set Condition: 
The circuit voltage to the ECM falls below a calibrated threshold for a certain period of time. 

Possible Causes 

OTHER DTC'S PRESENT 

INLET AIR PRESSURE SENSOR 

INLET AIR SENSOR (K616) SIGNAL CIRCUIT SHORTED TO THE (K690) RETURN CIRCUIT 

INLET AIR PRESSURE SENSOR (K668) SUPPLY CIRCUIT SHORTED TO THE RETURN CIRCUIT 

(K616) SIGNAL CIRCUIT OPEN 

(K668) 5-VOLT SUPPLY CIRCUIT OPEN 

(K616) SIGNAL CIRCUIT SHORTED TO GROUND 

(K668) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE • 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . OTHER DTC'S PRESENT 

Ignition on, engine not running. 
With the scan tool, read DTCs. 

Do you have multiple DTC's? 

Ves »Repair other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. SENSOR VOLTAGE 

Disconnect the Inlet Air Pressure sensor harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the voltage between the (K668) 5-volt supply 
(K690) return circuit of the sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 3 

No »Go To 5 
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3. INLET AIR PRESSURE SENSOR 

While monitoring scan tool, use a jumper wire to connect the (K668) 
S-volt supply circuit with the (K616) signal circuit at the sensor harness 
connector. 

Does the scan tool show a pressure sensor out of range high 
DTC? 

Yes »Replace the Inlet Air Temperature/Pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 
SENSOR. 

INLET AIR 

TI!MPI!RA TURI! 
(DIESEL) 

4. INLET AIR PRESSURE SENSOR SIGNAL CIRCUIT SHORTED TO THE RETURN CIRCUIT 

Turn the ignition off. 

Disconnect the ECM harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance between the (K616) signal circuit and (K690) 
return circuit in the Inlet Air pressure sensor harness connector. 

Is the resistance greater than 100K Ohms? 

Yes »Go To 5 

No »Repair or replace wiring harness. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 8 ENSOR· 

INLET AIR 

TEMPERATURE 
(DESEL) 

5. SENSOR (K668) 5-VOLT SUPPLY CIRCUIT SHORTED TO THE (K690) RETURN CIRCUIT 

Measure the resistance between the (K668) 5-volt supply circuit and 
(K690) return circuit in the Inlet Air Pressure sensor harness connector. 

Is the resistance greater than 100K Ohms? 

Yes »Go To 6 

No »Repair the short or replace the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. (K616) SIGNAL CIRCUIT OPEN 

Measure the resistance between the (K616) signal circuit in the InJet Air 
Pressure sensor harness connector and the (K616) signal circuit in the 
ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 7 

No » Repair or replace the open wiring harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 • ENGINE - STANDARD PROCEDURE) 

7. (K668) 5-VOlT SUPPLY CIRCUIT OPEN 

Measure the resistance between the (K66S) 5-volt supply circuit in the 
Inlet Air Pressure sensor harness connector with the (K668) 5-volt sup
ply circuit in the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 8 

No » Repair or replace the Engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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8. SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K616) signal circuit in the inlet Air 
Pressure sensor connector and battery negative. 

Is the resistance greater than 100 K Ohms? 

Yes »Go To 9 

No » Repair the (K616) signal circuit shorted to ground or replace 
the wire harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

9. (K668) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K668) 5-volt supply Circuit in the 
Inlet Air Pressure sensor harness connector and battery negative. 

Is the resistance greater than 100 K Ohms? 

Yes »Go To 10 

No »Repair the (K668) 5-volt supply circuit shorted to ground or 

10. ECM 

replace the wire harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE STANDARD PROCEDURE) 

Instan the ECM harness connector. 
Turn the ignition on. 
While monitoring scan tool, use a jumper wire to connect the (K66S) 
5-volt supply circuit with the (K616) signal circuit at the sensor harness 
connector. 

Does the scan tool show a pressure sensor out of range high 
DTC? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diag~ 
nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAtN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0108-INLET AIR PRESSURE SENSOR VOLTAGE TOO HIGH 
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• When Mon itored: 
With the ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM is above a calibrated threshold for a certain period of time. 

Possible Causes 

OTHER DTCS PRESENT 

INLET AIR PRESSURE SENSOR 

(K616) INLET AIR PRESSURE SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K668) INLET AIR SENSOR 5-VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(K616) INLET AIR SENSOR SIGNAL CIRCUIT SHORTED TO (K668) 5-VOLT SUPPLY 

(K690) RETURN CIRCUIT OPEN 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTCS PRESENT 

Ignition on, engine not running. 
With the scan tool, read DTCs. 

Do you have multiple OTCs? 

Ves »Repair other DTCs first. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. CHECKING (K668) 5-VOLT SUPPLY CIRCUIT AND THE (K690) RETURN CIRCUIT 

Disconnect the Inlet Air Pressure sensor harness connector. 
Measure the voltage between the (K668) 5-volt supply circuit and 
(K690) return circuit of the Inlet Air Pressure sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 3 

No »Go To 4 

SENSOR· 
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TEMPERATURE 
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3. INLET AIR PRESSURE SENSOR 

While monitoring scan tool, use a jumper wire to connect the (K690) 
Return circuit to the (K616) Inlet Air Sensor Signal circuit at the Inlet Air 
Pressure sensor harness connector. 

Does the scan tool show a P0107 Inlet Air Pressure Sensor 
Low DTC. 

Yes »Replace the Inlet Air Temperature/Pressure sensor. 

No 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Go To 4 

4. (K616) INLET AIR SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Disconnect the ECM harness connectors. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the voltage between the (K616) Inlet Air Sensor Signal circuit 
of the Inlet Air Pressure sensor connector and battery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 5 

No »Repair or replace short to voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

5. (K668) 5-VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage between the (K66S) 5-volt supply circuit of the sen
sor connector and battery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 6 

No » Repair the short to voltage or replace the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. (K616) INLET AIR SENSOR SIGNAL CIRCUIT SHORTED TO (K668) 5-VOLT SUPPLY 

Turn the ignition off. 
Measure the resistance between the (K616) Inlet Air Sensor Signal cir
cuit and the (K668) 5-volt supply circuit of the Inlet Air Pressure sensor 
harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 7 

No »Repair or replace the shorted wiring harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

7. (K690) RETURN CIRCUIT OPEN 

Disconnect the ECM harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance between the (K690) return circuit in the Inlet Air 
Pressure sensor harness connector with the (K690) return circuit in the 
ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 8 

No »Repair or replace the Engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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8. ECM 

Install the ECM harness connector. 
Turn the ignition on. 
While monitoring scan tool, use a jumper wire to connect the (K916) 
Return circuit with the (K616) Inlet Air Sensor Signal circuit at the Inlet 
Air Pressure sensor harness connector. 

Did OTC P0107 set? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diag-

No 

nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

» Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0111-INTAKE AIR TEMPERATURE (IAT) SENSOR RATIONALITY 
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• When Monitored: 
While the engine is running . 

• Set Condition: 
The ECM does not read a change in value from the sensor over time. 

FAILED IAT SENSOR 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. FAILED IAT SENSOR 

Remove the temperature sensor and reconnect the wiring to the sensor. Monitor scan tool, while heating the sensor 
with an external heat source (DO NOT USE OPEN FLAME). 

Does the reading from the sensor increase at least 5 degrees F. on the scan tool? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace the Intake air temp sensor/MAP sensor. 
Perform POWERTRAIN VERIFICATION TEST VER - 1 (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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P0112-INTAKE AIR TEMPERATURE (IAT) SENSOR VOLTAGE TOO LOW 
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• When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM faUs below a calibrated threshold for a certain period of time. 

INTAKE AIR TEMP SENSOR OUT OF SPEC 

INTERMITTENT CONDITION 

Possible Causes 

(K21) SENSOR SIGNAL CIRCUIT SHORTED TO GROUND CIRCUIT 

WIRING HARNESS SHORTED 

(F855) 5-VOLT SUPPLY CIRCUIT OPEN 

ECM 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

1. INTAKE AIR TEMP SENSOR OUT OF SPEC 

Disconnect the Intake Air Temperature sensor harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the Intake Air Temp sensor. 

Is the resistance between 300 and 90k ohms? 

Yes »Go To 2 

No »Replace the Intake Air temperature sensor/MAP sensor. 
Periorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE4 
DURE) 

2. INTERMITTENT CONDITION 

Reconnect the circuit. 
Turn the ignition on. 
With the scan tool, erase DTCs. 
With the scan tool, read DTCs. 

Did the DTC reappear? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Go To 3 
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3. (K21) SIGNAL CIRCUIT SHORTED TO GROUND CIRCUIT 

Turn the ignition off. 
Disconnect the ECM harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance between the engine ground and the tempera
ture sensor (K21) signal circuit at the sensor harness connector. 

Is the resistance more than 100 k ohms? 

Yes »Go To 4 

No »Repair or replace the engine wiring harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. WIRING HARNESS SHORTED 

Measure the resistance between the (K21) signal circuit and all other 
circuits at the ECM harness connector. 

Is the resistance more than 100 k ohms? 

Yes »Go To 5 

No »Repair or replace the shorted wiring harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO (K916) RETURN CIRCUIT 

Reconnect the ECM harness connector connected. 
Turn the ignition on. 
Measure the voltage between the (F855) 5-volt supply circuit and the 
(K916) return circuit the sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Ves »Go To 7 

No »Go To 6 

6. (F855) 5-VOLT SUPPLY CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the ECM harness connector. 
Measure the voltage at the (F855) 5-volt supply circuit of the sensor 
harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes 

No 

» Repair the open (F855) 5-volt supply circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. ECM 

Reconnect the ECM harness connector. 
Reconnect the intake air temp sensor harness connector. 
Tum the ignition on. 
While monitoring with scan tool, disconnect the temperature sensor 

Did the DTC P0113 set? 

Yes »Clear DTC's, repair complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 • ENGINE - STANDARD PROCE· 
DURE) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 . ENGINE - STANDARD PROCE· 
DURE) 
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P0113-INTAKE AIR TEMPERATURE (IAT) SENSOR VOLTAGE TOO HIGH 
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• When Monitored: 
With ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM is above a calibrated threshold for a certain period of time. 

FAILED SENSOR 

INTERMITTENT CONDITION 

(K21) SENSOR SIGNAL CIRCUIT OPEN 

(K916) RETURN CIRCUIT OPEN 

SHORT IN HARNESS 

ECM 

ECM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. FAILED SENSOR 

Tum the ignition off. 
Disconnect the IAT sensor harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the IAT sensor. 

Is the resistance between 300 and 90k ohms? 

Yes »Go To 2 

No »Replace the Intake Air Temperature Sensor/map sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. INTERMITTENT CONDITION 

Reconnect the IAT harness connector. 
Turn the ignition on. 
With the scan tool, erase DTCs. 
With the scan tool, read DTCs. 

Is P0113 still set? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 
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3. HIGH RESISTANCE OF SENSOR CONNECTOR 

Turn the ignition off. 

Disconnect the ECM harness connector(s). 

Measure the resistance between the temperature sensor (K21) signal 
and (K916) return circuit at the ECM harness connector with the sensor 
connected 

Is the resistance between 300 and 90k ohms? 

Yes »Go To 6 

No »Go To 4 

4. (K21) SIGNAL CIRCUIT OPEN 

Measure the resistance of the sensor (K21) signal circuit between the 
sensor harness connector and the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes 

No 

» Go To 5 

» Repair the open Sensor (K21) signal circuit or the harness. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. (K916) RETURN CIRCUIT OPEN 

Measure the resistance of the sensor (K916) Return circuit between the 
sensor harness connector and the ECM harness connector. 

Is the resistance les8 than 10 Ohms? 

Ves »Go To 6 

No »Repair the open (K916) return circuit or the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

6. SHORT IN HARNESS 

Check for a short circuit from (K21) signal circuit to all other circuits at 
the ECM harness connector. 

Is the resistance more than 100 k ohms? 

Ves »Go To 7 

No »Repair the short in the wiring harness or replace the har-
ness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. ECM 

Reconnect the ECM harness connectors. 
Turn the ignition on. 
With the scan tool, erase OTCs. 
While monitoring with scan tOol, use a jumper wire and connect the 
sensor (K21) signal circuit to the sensor (K916) return circuit at the sen
sor harness connector. 

Did the DTC P0112 set? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diag-

No 

nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

» Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0116-ENGINE COOLANT TEMPERATURE (ECT) SENSOR RATIONALITY 
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• When Monitored: 
While the engine is running . 

• Set Condition: 
The ECM does not read a change in value from the sensor over time. 

LOW COOLANT LEVEL 

COOLANT TEMPERATURE SENSOR 

THERMOSTAT 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. LOW COOLANT LEVEL 

With the engine cold, verify the level of coolant in the radiator. 

Is the radiator full of coolant? 

Yes »Go To 2 

No »FiII the radiator with coolant- refer to the owners manual for assistance. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. COOLANT TEMPERATURE SENSOR 

Remove the temperature sensor and reconnect the wiring to the sensor. 
Turn the ignition on. 
Monitor scan tool, while heating the sensor with an external heat source (DO NOT USE OPEN FLAME). 

Does the reading from the sensor increase at least -150 C (50 F on the scan tool? 

Yes »Go To 3 

No »Replace the coolant temp sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

3. THERMOSTAT 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine. 
Allow the engine to reach normal operating temperature. 

Does the thermostat open properly at the correct temperature? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace the Thermostat. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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P0117-ENGINE COOLANT TEMPERATURE (ECT) SENSOR VOLTAGE TOO LOW 
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• When Monitored: 
With ignition on and battery voltage greater'than 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM falls below a calibrated threshold for a certain period of time. 

COOLANT TEMPERATURE SENSOR 

INTERMITTENT CONDITION 

Possible Causes 

(K2) SENSOR SIGNAL CIRCUIT SHORTED TO GROUND OR (K914) RETURN CIRCUIT 

WIRING HARNESS SHORTED 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. COOLANT TEMPERATURE SENSOR 

Turn the ignition off. 
Disconnect the Coolant Temp sensor harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the Temp sensor. 

Is the resistance between 300 and 90k ohms? 

Yes »Go To 2 

No »Replace the Coolant Temperature sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

2. INTERMITTENT CONDITION 

Reconnect the coolant temp sensor connected. 
Turn the ignition on. 
With the scan tool, erase DTCs. 
With the scan tool, read DTCs. 

Did the DTC reset? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Go To 3 
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3. (K2) SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the ECM harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance between the engine ground and the (K2) tem
perature sensor signal circuit at the sensor harness connector. 

Is the resistance more than 100 k ohms? 

Ves 

No 

» Go To 4 

» Repair or replace the short harness. 
Perform POWERTRAtN -VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

46 WIRING HARNESS SHORTED 

Measure the resistance between the (K2) signal circuit and all other cir
cuits at the ECM harness connector. 

Is the resistance more than 100k ohms? 

Ves »Go To 5 

No »Repair or replace shorted wiring harness 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. ECM 

Reconnect the ECM harness connectors. 

Turn the ignition on. 
With the scan tool, erase DTCs. 
While monitoring the scan tool, Disconnect the temperature sensor harness connector. 

Did the DTC P0118 set? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9· ENGINE - STANDARD PROCE
DURE) 
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P0118-ENGINE COOLANT TEMPERATURE (ECT) SENSOR VOLTAGE TOO HIGH 
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• When Monitored: 
With ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM is above a calibrated threshold for a certain period of time. 

COOLANT TEMPERATURE SENSOR 

INTERMITIENT CONDITION 

(K2) SIGNAL CIRCUIT OPEN 

(K914) SENSOR RETURN CIRCUIT OPEN 

(K2) SIGNAL CIRCUIT SHORTED 

ECM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE • 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. COOLANT TEMPERATURE SENSOR 

Disconnect the coorant temperature sensor harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the coolant temperature sensor. 

Is the resistance between 300 and 90k ohms? 

Yes »Go To 2 

No »Replace the coolant temperature sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. INTERMITTENT CONDITION 

Reconnect the disconnected coolant temp sensor harness connector. 
With the scan tool, erase DTCs. 
With the scan tool, read DTCs. 

Did the DTC return? 

Yes »Go To 3 

No »Refer to the INTERMITIENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 
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3. HIGH RESISTANCE IN CIRCUIT 

Turn the ignition off. 
Disconnect the ECM harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance between the (K2) temperature sensor signal 
and (K914) return circuit at the ECM harness connector with the coolant 
temp sensor harness connected. 

Is the resistance between 300 and 90k ohms? 

Yes » Go To 6 

No » Go To 4 

4. (K2) SIGNAL CIRCUIT OPEN 

Disconnect the coolant temperature sensor harness connector. 
Measure the resistance of the (K2) coolant temperature sensor signal 
circuit between the coolant temperature sensor connector and the ECM 
connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No »Repair or replace the open (K2) signal circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to ,9 - ENGINE - STANDARD PROCEDURE) 
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5. (K914) SENSOR RETURN CIRCUIT OPEN 

Measure the resistance of the (K914) coolant temperature sensor return 
circuit between the coolant temper~ture sensor connector and the ECM 
connector. 

Is the resistance less than 10 Ohms? 

Yes 

No 

» Go To 6 

» Repair or replace the open (K914) sensor return ci.rcuit. 
Periorm POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 • ENGINE - STANDARD PROCEDURE) 

6. (K2) SIGNAL CIRCUIT SHORTED 

Measure the resistance of (K2) signal circuit to all other circuits at the 
ECM harness connector. 

Is the resistance more than 100k ohms? 

Yes »Go To 7 

No » Repair or replace the (K2) coolant temperature sensor sig
nal circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. ECM 

Reconnect the ECM harness connectors. 
Turn the ignition on. 
With the scan tool, erase DTCs. 
While monitoring with scan tool, use a jumper wire and connect the 
sensor (K2) signal circuit to the (K914) sensor return circuit at the sen
sor connector. 

Old the DTC P0117 set? 

Yes »Test Complete. 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0128-THERMOSTAT RATIONALITY 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
While the engine is running . 

• Set Condition: 
The coolant temperature does not rise by a calibrated amount over a calibrated amount of time. 

COOLING FAN 

COOLANT TEMPERATURE SENSOR 

THERMOSTAT 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. COOLING FAN 

Turn the ignition on. 
Using a scan tool, actuate the Condenser Fan 

Is the cooling fan operating properly during the actuation? 

Yes »Go To 2 

No »Repair the cooling fan. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. COOLANT TEMPERATURE SENSOR 

Operate the engine for 10 minutes while monitoring the coolant temperature with the scan tool. 

Did the coolant temperature change over time while the engine was running? 

Yes »Go To 3 

No »Replace the coolant temperature sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

3. THERMOSTAT 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine. 
Allow the engine to reach normal operating temperature. 

Does the thermostat open properly at the correct temperature? 

Yes »Test Complete. 

No »Replace the thermostat. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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P0148-HIGH PRESSURE COMMON RAIL (HPCR) CHECKSUM 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
While the engine is running. 

• Set Condition: 
A deviation between the fuel pressure set point and the actual fuel pressure. 

OTHERS DTC'S PRESENT 

FUEL LEAKS 

FUEL CONTROL ACTUATOR 

FUEL PRESSURE SENSOR 

CASCADE OVERFLOW VALVE 

CHECK VALVE DAMAGED OR BLOCKED 

Possible Causes 

FUEL RETURN LINES OBSTRUCTION, DAMAGE, OR DEBRIS 

LIFT PUMP FLOW 

AIR IN FUEL SYSTEM 

LEAKING FUEL INJECTORS OR HIGH PRESSURE CONNECTORS 

PRESSURE LIMITING VALVE 

HIGH PRESSURE FUEL PUMP 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHERS DTC'S PRESENT 

With the scan tool, read DTCs. 

Are any other DTC's present? 

Yes »Repair other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. FUEL LEAKS 

Ensure that the fuel level is above 15% using the scan tool. 
Visually inspect the low and high pressure side of the fuel system for fuel leaks or damaged components. 

Do you have any fuel leaks or damaged components? 

Yes »Repair the fuel leak. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 
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3. FUEL CONTROL ACTUATOR 

Check for a mechanically stuck Fuel Control Actuator (FCA). Using the scan tool, actuate the fuel control actuator. 

NOTE: The fuel control actuator will only click when cycled oft .. 

Do you hear a click from the actuator when you cycle the actuator off with the scan tool? 

Ves »Go To 4 

No »Replace the fuel control actuator. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 ENGINE - STANDARD PROCE
DURE) 

4. FUEL PRESSURE SENSOR 

Using the scan tool, monitor the fuel pressure reading from the fuel rail pressure sensor at idle and at 2000 RPM 

Is the fuel rail pressure reading higher at 2000 RPM than at idle? 

Ves »Go To 5 

No »Replace the fuel pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 ENGINE - STANDARD PROCE
DURE) 

5. HIGH FUEL PRESSURE 

Using the scan tool compare the fuel rail pressure set point with the actual fuel rail pressure. 

Is the actual fuel rail pressure higher than the fuel rail pressure set point? 

Yes »Go To 6 

No »Go To 9 

6. CASCADE OVERFLOW VALVE 

Perform the no trouble code test lI*fuel pump return flow test". (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

Did the fuel injection pump pass the test? 

Ves »Go To 7 

No »Replace the Fuel pump. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. CHECK VALVE DAMAGED OR BLOCKED 

Check the fuel drain line check valve in the rear of the cylinder head for signs of damage, blockage, or debris. 

Is the check valve damaged or blocked? 

Ves »Repair the cause of the damaged or blocked check valve or replace the valve. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 8 
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8. FUEL RETURN LINE OBSTRUCTION, DAMAGED OR DEBRIS 

Check the fuel return lines for signs of obstruction, damage, or debris. 

Are the fuel drain lines damaged or blocked? 

Yes »Repair cause of high fuel drain line restriction. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 9 

9. LIFT PUMP FLOW 

Perform the no trouble code II*UFT PUMP FLOW TEST". (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

Did the Lift pump pass the test? 

Yes »Go To 10 

No »Replace the Lift Pump. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

1 o. PRESSURE LIMITING VALVE 

Perform the no trouble code test u*PRESSURE LIMITING VALVE ON THE FUEL RAIL FOR INTERNAL LEAKS". 

Did the pressure limiting valve pass the test procedure? 

Yes »Go To 11 

No »Replace the Pressure Limiting Valve. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

11. LEAKING FUEL INJECTORS OR HIGH PRESSURE CONNECTORS 

Perform the no trouble test I/*INJECTOR RETURN FLOW TEST". (Refer to 9 - ENGINE - DIAGNOSIS AND TEST
ING) 

Are any Injectors leaking or high pressure connectors leaking? 

Yes »Replace or repair the leaking fuel injectors or high pressure connectors. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 12 

12. HIGH PRESSURE FUEL PUMP 

Perform the no trouble code test I/"/tHIGH PRESSURE FUEL PUMP PERFORMANCE TEST", (Refer to 9 - ENGINE 
- DIAGNOSIS AND TESTING) 

Did the fuel pump pass the high pressure fuel pump performance test? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace the High pressure fuel pump, 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 



9 .. 1222 ENGINE .. ELECTRICAL DIAGNOSTICS - 5.9L DIESEL --------- DR 

P0169-WATER IN FUEL (WIF) LIGHT ON TOO LONG 
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• When Monitored: 
While the engine is running. 

• Set Condition: 
Water in fuel light was on for a calibrated amount of time. 

OTHER DTC'S PRESENT 

WATER IN FUEL 

Possible Causes 

Always perform the Pre .. Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S PRESENT 

With the scan tool, read DTCs. 

Is P2269 displayed? 

Yes »Repair P2269 DTC first. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Drain water in fuel. 
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P0191-FUEL RAIL PRESSURE SENSOR PERFORMANCE 
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Theory of Operation 
"This Pcode is mapped to two different tests, a key on test and an idle diagnostic. The key-on error monitors fuel 
pressure voltage at key on after an 8 hour cold soak. The fuel rail pressure reading must be below a calibratable 
amount in order for the diagnostic to pass. The Idle Diagnostic runs whenever the engine is in an idle condition. The 
ECM varies fuel pressure and monitors the final fueling and engine speed to determine if the reading from the 
pressure sensor is accurate. The engine must be at operating temperature and must not be in an active After treat
ment regeneration mode 'in order to run this diagnostic. The engine will light the MIL lamp after the diagnostic runs 
and fails in two consecutive drive cycles. The ECM will turn off the MIL lamp after the diagnostic runs and passes 
in 4 consecutive drive cycles." 

• When Monitored: 
At key on, engine off and at idle conditions . 

• Set Condition: 
At key on, engine off the fuel pressure sensor is reading above a calibrated threshold. At idle the change in 
final fueling value is above a calibrated threshold while the diagnostic is running. 

OTHER FUEL SYSTEM DTCS PRESENT 

FUEL RAIL PRESSURE SENSOR 

FUEL SYSTEM TAMPERING 

INTERMIDENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . OTHER DTCS PRESENT 

With the scan tool, read DTCs. 

Are there any other fuel system related DTCs present? 

Yes »Repair other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. FUEL PRESSURE READING 

Using the scan tool, monitor the actual fuel pressure reading while the key is on and engine is not running. 

Is the actual fuel pressure reading greater than 870 psi? 

Yes »Go To 3 

No »Go To 4 

3. FUEL RAIL PRESSURE SENSOR 

Visually inspect the fuel system components for signs of tampering, pay particular attention to the fuel pressure 
sensor on the fuel rail and the fuel pressure sensor wiring harness. 

Were any signs of tampering discovered? 

No »Go To 4 

Yes »Replace the Fuel rail pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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4. INJECTOR LEAKAGE 

Perform the Injector Return Flow Test. 

Does the injector drainage meet the test specification? 

Yes »Replace the Fuel rail pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Troubleshoot cause of high injector leakage 
Perform POWERTRAJN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0192-FUEL PRESSURE SENSOR VOLTAGE TOO LOW 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 

• Set Condition: 
The circuit voltage to the ECM falls below a calibrated threshold for a certain period of time. 

Possible Causes 

OTHER DTC'S 

FUEL PRESSURE SENSOR 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO (F855) RETURN CIRCUIT 

(K181) SIGNAL CIRCUIT SHORTED TO (F855) RETURN CIRCUIT 

(K181) SIGNAL CIRCUIT OPEN 

(F855) 5-VOLT SUPPLY CI RCUIT OPEN 

(K181) SIGNAL CIRCUIT SHORTED TO GROUND 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Ignition on, engine not running. 
With the scan tool, read OTCs. 

Do you have multiple DTC's? 

Yes »Repair other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. (F855) 5-VOLT SUPPLY AND (K915) RETURN CIRCUIT 

Turn the ignition off. 
Disconnect the Fuel Pressure sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
Measure the voltage between the (F855) 5-volt supply and (K915) 
return circuits of the Fuel pressure sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 3 

No »Go To 4 

SENSOR

FUEl-RAIL 

PRESSURE 

(DIESEL) 
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3. FUEL PRESSURE SENSOR 

Reconnect the disconnected Fuel Pressure Sensor harness connector. 
While monitoring scan tool, disconnect the Fuel Pressure sensor harness connector. 

Does the DTC P0193 set? 

Yes »Replace the Fuel Pressure Sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO (K915) RETURN CIRCUIT 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Disconnect the Fuel Pressure sensor harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance between the (F855) 5-volt supply circuit and 
(K915) return circuit in the sensor harness connector. 

Is the resistance greater than 100 K Ohms? 

Yes »Go To 5 

No »Repair the shorted circuits. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

5. (K181) SIGNAL CIRCUIT SHORTED TO (K91 RETURN CIRCUIT 

Measure the resistance between the (K181) signal circuit and (K915) 
return circuit in the sensor connector. 

Is the resistance greater than 100 K Ohms? 

Yes »Go To 6 

No »Repair the shorted circuits. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. (K181) SIGNAL CIRCUIT OPEN 

Measure the resistance between the signal (K181) circuit in the sensor 
harness connector with the (K181) signal circuit in the ECM harness 
connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 7 

No »Repair the open (K181) signal circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

7. (F855) 5-VOLT SUPPLY CIRCUIT OPEN 

Measure the resistance between the supply (FB55) circuit in the sensor 
harness connector with the (F855) 5-volt supply circuit in the ECM har
ness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 8 

No »Repair the open (F855) 5-volt supply circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE· STANDARD PROCEDURE) 

10 

20 

30 

oW 

50 

60 

[] 

10 

20 

30 

40 

so 

60 

3 

SENSOR. 

FUEL RAIL 

PRESaURI! 

(DIESEL) 

31 

41 

51 
MODULE-EHGINE 

COHTROLCt 813e6bb2 

3 

~, 
SENSOR. 

FUEL RAIL 
PRESSUfUi 

(DIESEL' 

11 

21 

51 

MODULE-ENGINE 

CONTROLC1 813e6bb6 



DR --------- ENGINE .. ELECTRICAL DIAGNOSTICS - 5.9L DIESEL 9 -1231 

8. (K181) SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K181) signal circuit in the sensor 
harness connector and battery negative. 

Is the resistance greater than 100 K Ohms? 

Yes »Go To 9 

No »Repair (K181) signal circuit shorted to ground. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 • ENGINE - STANDARD PROCEDURE) 

9. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (F855) 5-volt supply circuit in the 
sensor harness connector and battery negative. 

Is the resistance greater than 100 K Ohms? 

Yes »Go To 10 

No »Repair (F855) 5-volt Supply circuit shorted to ground. 

10. ECM 

Perlorm POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE .. STANDARD PROCEDURE) 
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SENSOR
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PRESSURE 
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Reconnect the disconnected Fuel pressure sensor harness connector and ECM harness connectors. 
While monitoring scan tool, disconnect the Fuel Pressure sensor connector. 

Does the DTe P0193 set? 

Yes »Test Complete. 

813e6bc6 

813e6bda 

Perlorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 .. ENGINE - STANDARD PROCE· 
DURE) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 .. ENGINE - STANDARD 
PROCEDURE) 
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P0193-FUEL PRESSURE SENSOR VOLTAGE TOO HIGH 
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• When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM is above a calibrated threshold for a certain period of time. 

Possible Causes 

OTHER DTC'S 

FUEL PRESSURE SENSOR 

(K181) SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(F855) 5·VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(K181) SIGNAL CIRCUIT SHORTED TO (F855) 5-VOLT SUPPLY CIRCUIT 

(K915) RETURN CIRCUIT OPEN 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Ignition on, engine not running. 
With the scan tool, read DTCs. 

Do you have multiple DTC's? 

Yes »Refer to multiple fault troubleshooting tree. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. (F855) 5-VOLT SUPPLY AND (K915) RETURN CIRCUIT 

Turn the ignition off. 
Disconnect the Fuel Pressure sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
Measure the voltage between the (F855) 5-volt supply and (K915) 
return circuits of the Fuel pressure sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 3 

No »Go To 4 
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3. FUEL PRESSURE SENSOR 

While monitoring scan tool, connect a jumper wire between the (K181) 
signal circuit and the (K915) return circuit of the Fuel Pressure sensor 
connector. 

Does the DTC P0192 set? 

Ves »Replace the Fuel Pressure Sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 

4. (K181) SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the Fuel Pressure sensor harness connector. 
Disconnect the ECM harness connectors. 
Check connectors - Clean/repair as necessary. 

Turn the ignition on. 
Measure the voltage between the (K181) signal circuit of the sensor 
harness connector and battery negative. 

Is the voltage less than 1 volt? 

Ves »Go To 5 

No » Repair the (K181) signal circuit shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

5. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage between the (F855) 5-volt supply circuit of the sen
sor harness connector and battery negative. 

Is the voltage less than 1 volt? 

Ves »Go To 6 

No »Repair the (F855) 5-volt supply circuit shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. (K181) SIGNAL CIRCUIT SHORTED TO (F855) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (K181) signal circuit and (F855) 
5-volt supply circuit in the sensor connector. 

Is the resistance greater than 10 K Ohms? 

Yes »Go To 7 . 

No »Repair the shorted circuits. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

7. (K915) RETURN CIRCUIT OPEN 

Measure the resistance between the (K915) return circuit in the sensor 
harness connector with the (K915) return circuit in the ECM harness 
connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 8 

No »Repair the open (K915) return circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE • STANDARD PROCEDURE) 

20 

30 

40 

50 

10 

60 

2 

BI!NIOR· 
FUEL RAIL 

PRESSURE 

(DIESEL) 

FUEL RAIL 

PRESSURE 

(DtESEq 

MOOULE-EN_NE 

Cotn'ROlC1 

813ebe66 

11 

21 

813ebe6a 



9 - 1236 ENGINE - ELECTRICAL DIAGNOSTICS - 5.9L DIESEL --------- DR 

8. ECM 

Reconnect the disconnected ECM harness connectors. 
While monitoring scan tool, connect a jumper wire between the (K181) 
signal circuit of the sensor connector and the (K915) return circuit of the 
sensor connector. 

Does the DTC P0192 set? 

Yes »Refer to the INTERMITIENT CONDITION Symptom (Diag-
nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0201-INJECTOR #1 CONTROL CIRCUIT 
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For a complete wiring diagram Refer to Section 8W_ 
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• When Monitored: 
While the engine is running. 

• Set Condition: 
When the injector current faUs below a calibrated threshold. 

PASS TROUGH CONNECTORS OPEN 

FUEL INJECTOR 

INJECTOR HARNESS OPEN 

HIGH SIDE DRIVER HARNESS OPEN 

LOW SIDE DRIVER HARNESS OPEN 

ECM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

With the scan tool, read DTCs. 

Are all 6 of the injector DTC's (P0201 - P0206) present? 

Yes »Go To 2 

No »Go To 3 

2. PASS TROUGH CONNECTORS OPEN 

Inspect wiring harness for signs of multiple open circuits between the ECM and the injector pass through connec
tors. Inspect the wiring harness between the pass through connectors to the injectors. 

Are there open circuits in the wiring harness? 

Yes »Repair or replace the open connectors or wiring. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. FUEL INJECTOR 

Turn the ignition off. 
Disconnect the pigtail nuts from the suspect injector. Using an Ohmmeter, measure the resistance between the sole
noid posts of the injector. 

NOTE: Be sure to zero the ohm meter prior to checking the injector circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 4 

No »Replace the fuel injector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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4. INJECTOR HARNESS OPEN 

Connect the pigtail nuts for the suspect injector. 
Disconnect the injector harness connector for the suspect injector. 
Measure the resistance of the injector harness circuit between the high 
side driver circuit and the low side driver circuit for the suspect injector 
at the injector harness connector. 

NOTE: Be sure to zero the ohm meter prior to checking the injec
tor circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 5 

No »Replace or repair the injector harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

5. HIGH SIDE DRIVER HARNESS OPEN 

Disconnect the ECM harness connectors. 
Disconnect the Injector harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the Bank 1 high side driver circuit between 
the ECM connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Yes 

No 

» Go To 6 

» Replace or repair the open engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

10 

.20 

30 

INJECTOR. 

FUEL. 

NO.1 

(DIESEL) 

INJECTOR· 

FUEL-
NO.1 

(DIESEL) 

00000 
00000 
00000 0 

40, ggggg .. ~o:o ~ 
60 51 

59 MODULE-eNGINE 

CONTROLC1 

9 - 1239 

813fb9b9 

11 

21 

31 

813fb9d8 



9 .. 1240 ENGINE .. ELEC'rRICAl DIAGNOSTICS - 5.9L DIESEL --------- DR 

6. LOW SIDE DRIVER HARNESS OPEN 

Measure the resistance of the Bank 1 low side driver circuit between 
the ECM connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Test Complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace or repair the open engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0202-INJECTOR #2 CONTROL CIRCUIT 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
While the engine is running. 

• Set Condition: 
When the injector current falls below a calibrated threshold. 

PASS TROUGH CONNECTORS OPEN 

FUEL INJECTOR 

INJECTOR HARNESS OPEN 

HIGH SIDE DRIVER HARNESS OPEN 

LOW SIDE DRIVER HARNESS OPEN 

ECM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

With the scan tool, read DTCs. 

Are all 6 of the injector DTC's (P0201 - P0206) present? 

Yes »Go To 2 

No »Go To 3 

2. PASS TROUGH CONNECTORS OPEN 

Inspect wiring harness for signs of multiple open circuits between the ECM and the injector pass through connec
tors. Inspect the wiring harness between the pass through connectors to the injectors. 

Are there open circuits in the wiring harness? 

Yes »Repair or replace the open connectors or wiring. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3 . FUEL INJECTOR 

Turn the ignition off. 
Disconnect the pigtail nuts from the suspect injector. Using an Ohmmeter, measure the resistance between the sole
noid posts of the injector. 

NOTE: Be sure to zero the ohm meter prior to checking the injector circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 4 

No »Replace the fuel injector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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4. INJECTOR HARNESS OPEN 

Connect the pigtail nuts for the suspect injector. 
Disconnect the injector harness connector for the suspect injector. 
Measure the resistance of the injector harness circuit between the high side driver circuit and the low side driver 
circuit for the suspect injector at the injector harness connector. 

NOTE: Be sure to zero the ohm meter prior to checking the injector circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 5 

No »Replace or repair the injector harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. HIGH SIDE DRIVER HARNESS OPEN 

Disconnect the ECM harness connectors. 
Disconnect the Injector harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the Bank 1 high side driver circuit between 
the ECM connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 6 

No » Replace or repair the open engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. LOW SIDE DRIVER HARNESS OPEN 

Measure the resistance of the Bank 1 low side driver circuit between 
the ECM connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Test Complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace or repair the open engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0203-INJECTOR #3 CONTROL CIRCUIT 
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• When Monitored: 
While the engine is running . 

• Set Condition: 
When the injector current falls below a calibrated threshold. 

PASS TROUGH CONNECTORS OPEN 

FUEL INJECTOR 

INJECTOR HARNESS OPEN 

HIGH SIDE DRIVER HARNESS OPEN 

LOW SIDE DRIVER HARNESS OPEN 

ECM 

Possible Causes 

Always perform the Pre·Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

With the scan tool, read DTCs. 

Are all 6 of the injector DTC's (P0201 .. P0206) present? 

Ves »Go To 2 

No »Go To 3 

2. PASS TROUGH CONNECTORS OPEN 

Inspect wiring harness for signs of multiple open circuits between the ECM and the injector pass through connec
tors. Inspect the wiring harness between the pass through connectors to the injectors. 

Are there open circuits in the wiring harness? 

Ves »Repair or replace the open connectors or wiring. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. FUEL INJECTOR 

Turn the ignition off. 
Disconnect the pigtail nuts from the suspect injector. Using an Ohmmeter, measure the resistance between the sole
noid posts of the injector. 

NOTE: Be sure to zero the ohm meter prior to checking the injector circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 4 

No »Replace the fuel injector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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4. INJECTOR HARNESS OPEN 

Connect the pigtail nuts for the suspect injector. 
Disconnect the injector harness connector for the suspect injector. 
Measure the resistance of the injector harness circuit between the high 
side driver circuit and the low "Side 'driver circuit for the suspect injector 
at the injector harness connector. 

NOTE: Be sure to zero the ohm meter prior to checking the injec
tor circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 5 

No »Replace or repair the injector harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

5. HIGH SIDE DRIVER HARNESS OPEN 

Disconnect the ECM harness connectors. 
Disconnect the Injector harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the Bank 1 high side driver circuit between 
the ECM connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 6 

No »Replace or repair the open engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

20 

10 

INJECTOR
FUEL. 

NO.3 

(DIESI!L) 

~ 1 

~2 
INJ!CTOR· 

FUEL· 

NO.3 

(DIESEL) 

CONTROLC1 

813fc1Of 

~ID 

11 

813fc113 



9 - 1248 ENGINE· ELECTRICAL DIAGNOSTICS - 5.9l DIESEL --------- DR 

6. LOW SIDE DRIVER HARNESS OPEN 

Measure the resistance of the Bank 1 low side driver circuit between 
the ECM connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Test Complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace or repair the open engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0204-INJECTOR #4 CONTROL CIRCUIT 
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• When Monitored: 
While the engine is running . 

• Set Condition: 
When the injector current falls below a calibrated threshold. 

PASS TROUGH CONNECTORS OPEN 

FUEL INJECTOR 

INJECTOR HARNESS OPEN 

HIGH SIDE DRIVER HARNESS OPEN 

LOW SIDE DRIVER HARNESS OPEN 

ECM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

With the scan tool, read DTCs. 

Are all 6 of the injector DTC's (P0201 - P0206) present? 

Yes »Go To 2 

No »Go To 3 

2 . PASS TROUGH CONNECTORS OPEN 

Inspect wiring harness for signs of multiple open circuits between the ECM and the injector pass through connec
tors. Inspect the wiring harness between the pass through connectors to the injectors. 

Are there open circuits in the wiring harness? 

Yes »Repair or replace the open connectors or wiring. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. FUEL INJECTOR 

Turn the ignition off. 
Disconnect the pigtail nuts from the suspect injector. Using an Ohmmeter, measure the resistance between the sole
noid posts of the injector. 

NOTE: Be sure to zero the ohm meter prior to checking the injector circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 4 

No »Replace the fuel injector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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4. INJECTOR HARNESS OPEN 

Connect the pigtail nuts for the suspect injector. 
Disconnect the injector harness connector for the suspect injector. 
Measure the resistance of the injector harness circuit between the high 
side driver circuit and the low side driver circuit for the suspect injector 
at the injector harness connector. 

NOTE: Be sure to zero the ohm meter prior to checking the injec
tor circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 5 

No » Replace or repair the injector harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 -, ENGINE - STANDARD PROCEDURE) 

5. HIGH SIDE DRIVER HARNESS OPEN 

Disconnect the ECM harness connectors. 
Disconnect the Injector harness connector. 
Check connectors .. Clean/repair as necessary. 
Measure the resistance of the Bank 2 high side driver circuit between 
the ECM connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 6 

No »Replace or repair the open engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 .. ENGINE .. STANDARD PROCEDURE) 
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6. LOW SIDE DRIVER HARNESS OPEN 

Measure the resistance of the Bank 2 low side driver circuit between 
the ECM connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Test Complete. 

No 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Replace or repair the open engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0205-INJECTOR #5 CONTROL CIRCUIT 
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• When Monitored: 
While the engine is running . 

• Set Condition: 
When the injector current falls below a calibrated threshold. 

PASS TROUGH CONNECTORS OPEN 

FUEL INJECTOR 

INJECTOR HARNESS OPEN 

HIGH SIDE DRIVER HARNESS OPEN 

LOW SIDE DRIVER HARNESS OPEN 

ECM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

With the scan tool, read DTCs. 

Are all 6 of the injector DTC's (P0201 - P0206) present? 

Yes »Go To 2 

No »Go To 3 

2 . PASS TROUGH CONNECTORS OPEN 

Inspect wiring harness for signs of multiple open circuits between the ECM and the injector pass through connec
tors. Inspect the wiring harness between the pass through connectors to the injectors. 

Are there open circuits in the wiring harness? 

Yes »Repair or replace the open connectors or wiring. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. FUEL INJECTOR 

Turn the ignition off. 
Disconnect the pigtail nuts from the suspect injector. Using an Ohmmeter, measure the resistance between the sole
noid posts of the injector. 

NOTE: Be sure to zero the ohm meter prior to checking the injector circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 4 

No »Replace the fuel injector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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4. INJECTOR HARNESS OPEN 

Connect the pigtail nuts for the suspect injector. 
Disconnect the injector harness connector for the suspect injector. 
Measure the resistance of the injector harness circuit between the high 
side driver circuit and the low side driver circuit for the suspect injector 
at the injector harness connector. 

NOTE: Be sure to zero the ohm meter prior to checking the injec
tor circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes 

No 

» Go To 5 

» Replace or repair the injector harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

5. HIGH SIDE DRIVER HARNESS OPEN 

Disconnect the ECM harness connectors. 
Disconnect the Injector harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the Bank 2 high side driver circuit between 
the ECM connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 6 

No »Replace or repair the open engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. LOW SIDE DRIVER HARNESS OPEN 

Measure the resistance of the Bank 2 low side driver circuit between 
the ECM connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Test Complete. 

No 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Replace or repair the open engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0206-INJECTOR #6 CONTROL CIRCUIT 
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• When Monitored: 
While the engine is running . 

• Set Condition: 
When the injector current falls below a calibrated threshold. 

PASS TROUGH CONNECTORS OPEN 

FUEL INJECTOR 

INJECTOR HARNESS OPEN 

HIGH SIDE DRIVER HARNESS OPEN 

LOW SIDE DRIVER HARNESS OPEN 

ECM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

With the scan tool, read DTCs. 

Are all 6 of the injector DTC's (P0201 - P0206) present? 

Yes »Go To 2 

No »Go To 3 

2. PASS TROUGH CONNECTORS OPEN 

Inspect wiring harness for signs of multiple open circuits between the ECM and the injector pass through connec
tors. Inspect the wiring harness between the pass through connectors to the injectors. 

Are there open circuits in the wiring harness? 

Yes »Repair or replace the open connectors or wiring. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. FUEL INJECTOR 

Turn the ignition off. 
Disconnect the pigtail nuts from the suspect injector. USing an Ohmmeter, measure the resistance between the sole
noid posts of the injector. 

NOTE: Be sure to zero the ohm meter prior to checking the injector circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 4 

No »Replace the fuel injector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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4. INJECTOR HARNESS OPEN 

Connect the pigtail nuts for the suspect injector. 
Disconnect the injector harness connector for the suspect injector. 
Measure the resistance of the injector harness circuit between the high 
side driver circuit and the low side driver circuit for the suspect injector 
at the injector harness connector. 

NOTE: Be sure to zero the ohm meter prior to checking the injec
tor circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 5 

No »Replace or repair the injector harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 • ENGINE· STANDARD PROCEDURE) 

5. HIGH SIDE DRIVER HARNESS OPEN 

Disconnect the ECM harness connectors. 
Disconnect the Injector harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the Bank 2 high side driver circuit between 
the ECM connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 6 

No »Replace or repair the open engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. LOW SIDE DRIVER HARNESS OPEN 

Measure the resistance of the Bank 2 low side driver circuit between 
the ECM connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Test Complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace or repair the open engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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CONDITION 
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For a complete wiring diagram Refer to Section aw . 
• When Monitored: 

While the engine is running. . 
• Set Condition: 

The engine coolant temperature is above a calibrated value for a calibrated amount of time. 

ECT SENSOR 

OTHER DTC'S 

MECHANICAL FAILURE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

With the scan tool, read DTCs. 

Are other Cooling system DTC's present? 

Yes »Trouble shoot the other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. ECT SENSOR 

Allow the engine to reach normal operating temperature. 
Use a temperature probe and measure the engine temperature near the ECT Sensor. 

With the scan tool, read the Engine Temperature. 
Compare the temperature probe reading with the scan tool reading. 

Are the readings within 10° of each other? 

Yes »Repair the cause of mechanical failure. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace the coolant temp sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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• When Monitored: 
While the engine is running . 

• Set Condition: 
The ECM detects engine speed is above a calibrated threshold. 

OTHER DTC'S 

MECHANICAL OVERSPEED OF ~NGINE 

INTERMITIENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Turn the ignition on. 
With the scan tool, read and record the freeze frame data. 
With the scan tool, read the Engine DTC's. 

Is there other Crankshaft position sensor DTC's set? 

Yes »Refer to symptom list for problems related to the other Crankshaft position sensor DTC's. 

No »Go To 2 

2. MECHANICAL OVERSPEED OF ENGINE 

Visually inspect the engine for signs of mechanical overspeed. Such as, bent push rod, broken rocker arms, bent 
valves, etc. 

Did you notice any overs peed damage? 

Yes »Repair or replace any damaged components. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Test Complete. 
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P0234-TURBOCHARGER OVERBOOST CONDITION 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
While running. 

• Set Condition: 
The intake air pressure is above a calibrated value for a calibrated amount of time. 

OTHER DTC'S 

WASTEGATE STUCK 

Possible Causes 

TURBOCHARGER AND/OR WASTEGATE DAMAGE 

WASTEGATE 

TURBOCHARGER 

WASTEGATE CONTROL VALVE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

With the scan tool, read DTCs. 

Do you have additional DTC's? 

Yes »Repair all other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. TURBOCHARGER ANDIOR WASTEGATE DAMAGE 

Visually inspect the turbocharger assembly for signs of damage. Pay particular attention to the Wastegate area and 
linkage. 

Was any damage noticed? 

Yes »Repair or replace the Turbocharger or Wastegate. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. WASTEGATE 

Pressure the Intake air system per test *INTAKE AIR SYSTEM PRESSURE TEST. 
Pay particular attention to the Wastegate signal line and the Wastegate actuator canister area for leaks. 

Were any leaks detected? 

Yes »Repai r as necessary. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 
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4. TURBOCHARGER 

Disconnect the wiring connector at the Wastegate Control Valve. 
Remove the Wastegate Control Valve from the turbo. 
Inspect the o-rings and the valve for damage. 
Replace any damaged o-rings or a damaged valve. 
Using a pressure/vacuum hand pump, apply vacuum to the tip of the Wastegate Control Valve. 
Use your fingers to cover and seal the two radial holes located between the two small o-rings on the tip of the 
valve. 
The valve should hold vacuum. 

Does the Wastegate Control Valve hold vacuum? 

Yes »Repair or replace the Turbocharger. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace the Wastegate Control Valve. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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• When Monitored: 
Ignition on . 

• Set Condition: 
The intake air pressure is above a calibrated value past a calibrated amount of time. 

OTHER CODES 

MAP SENSOR 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre .. Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Tum the ignition on. 
With the scan toor, read the Engine DTC's. 

Are there any other MAP Sensor related DTC·s. 

Yes »Repair other MAP Sensor DTC's. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2 . MAP SENSOR 

Start the engine. 
With the scan tool, read the MAP Sensor voltage. 

Is the pressure reading ot the MAP sensor less than 17.6 psla? 

Yes »Go To 3 

No »Replace the MAP Sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

3. MAP SENSOR 

Operate the engine under normal driving conditions (no load) for at least 30 seconds. 
Monitor the MAP sensor reading with the scan tool. 

Old the pressure reading from the MAP sensor go above 29.6 psia for more than 2.5 seconds'? 

Yes »Replace the Map sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 
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P0237-MAP SENSOR VOLTAGE TOO LOW 
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• When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM falls below a calibrated threshold for a certain period of time. 

Possible Causes 

OTHER DTC'S 

(K37) MAP SIGNAL CIRCUIT SHORTED TO (K916) SENSOR RETURN CIRCUIT 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO (K916) SENSOR RETURN CIRCUIT 

MAP SENSOR 

(K37) MAP SIGNAL CIRCUIT OPEN 

(F855) 5-VOLT SUPPLY CIRCUIT OPEN 

(K37) MAP SIGNAL CIRCUIT SHORT TO GROUND 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER orcs 

Turn the ignition on. 
With the scan tool, read the Engine DTC's. 

Is there a 5-volt Supply DrC set? 

Yes »Refer to symptom list for problems related to the 5-volt Supply OTC. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. HIGH VOLTAGE 

Turn the ignition off. 
Disconnect the Map sensor harness connector. 
Check connectors - Clean/repair as necessary. 
Turn the ignition on. 
Measure the voltage between the (F855) 5-volt supply circuit and sen
sor (K916) return circuit of the Map sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Ves »Go To 3 

No »Go To 4 
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3. MAP SENSOR 

While monitoring the scan tool, jumper the (F855) 5-volt supply circuit to 
the (K37) Map Signal circuit in the Map sensor harness connector. 

0 c 
Did the P0238-MAP SENSOR VOLTAGE TOO HIGH, DTC set? 

Yes »Replace the MAP sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

D 1tl~ 
No »Go To 4 

4 .. (K37) MAP SIGNAL CIRCUIT SHORTED TO (K916) SENSOR RETURN CIRCUIT 

Turn the ignition off. 
Disconnect the ECM harness 60 pin connector. 

NOTE: Check connectors - Clean/repair as necessary_ 
Measure the resistance between the (K37) signal circuit and (K916) 
sensor return circuit in the MAP sensor harness connector. 

Is the resistance greater than 100 K Ohms? 

No »Repair (K37) MAP Signal circuit shorted to (K916) sensor 
return circuit or replace harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Yes »Go To 5 

o 

5. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO (K916) SENSOR RETURN CIRCUIT 

Measure the resistance between the (F855) 5-volt supply circuit and 
(K916) Sensor Return circuit in the MAP sensor harness connector. 

Is the resistance greater than 100 K Ohms? 

No »Repair (F855) 5-volt supply circuit shorted to (K916) Sensor 
Return circuit or replace harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. (K37) MAP SIGNAL CIRCUIT OPEN 

Measure the resistance of the (K37) MAP Signal circuit from the Map 
sensor harness connector to the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 7 

No »Repair or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

7. (F855) 5·VOLT SUPPLY CIRCUIT OPEN 

Measure the resistance of the (F855) 5-volt supply circuit from the Map 
sensor harness connector to the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Ves »Go To 8 

No »Repair or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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8. (K37) MAP SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K37) MAP Signal circuit and the 
Battery negative terminal. 

Is the resistance above 100k ohms? 

Yes »Go To 9 

No »Repair the (K37) MAP Signal circuit for a short to ground. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) o 
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9. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO (K916) RETURN CIRCUIT OR GROUND 

Measure the resistance between the (F855) 5-volt Supply circuit in the 
sensor harness connector and battery negative. 

Is the resistance above 100k ohms? 

Yes »Go To 10 

No »Repair the short to ground in the (F855) 5-volt Supply cir-
cuit. 

10. ECM 

Reconnect the ECM harness 60 pin connector. 
While monitoring the scan tool, jumper the (F855) 5-volt supply circuit to 
the (K37) signal circuit in the MAP Sensor harness connector. 

Did the P0238-MAP SENSOR VOLTAGE TOO HIGH, DTC set? 

Yes »Test Complete. 

No »Replace and program the ECM in accordance with the Ser-
vice Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE'-- STANDARD PROCEDURE) 
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P0238-MAP SENSOR VOLTAGE TOO HIGH 
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• When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM is above a calibrated threshold for a certain period of time. 

Possible Causes 

OTHER DTCS 

(K37) SIGNAL CIRCUIT SHORTED TO BATTERY 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO BATTERY 

MAP SENSOR 

(K37) SIGNAL CIRCUIT SHORT TO SUPPLY 

(F855) 5-VOLT SUPPLY CIRCUIT SHORT TO BATTERY 

INTERMITTENT 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTCS 

Turn the ignition on. 
With the scan tool, read the Engine DTCs. 

Is there a 5-volt Supply DTC set? 

Yes »Refer to symptom list for problems related to the 5-volt Supply DTC. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. HIGH VOLTAGE 

Turn the ignition off. 
Disconnect the Map sensor harness connector. 
Check connectors - Clean/repair as necessary. 
Turn the ignition on. 
Measure the voltage between the (F855) 5-volt supply circuit and 
(K916) Sensor Return circuit of the Map sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 3 

No »Go To 4 
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3. MAP SENSOR 

While monitoring scan tool, use a jumper wire to connect the (K916) 
Return circuit with the (K37) MAP Signal circuit at the sensor connector. 

Did the P0237-MAP SENSOR VOLTAGE TOO LOW, DTC set? 

Yes »Go To 4 

No »Replace the MAP sensor. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. (K37) MAP SIGNAL CIRCUIT SHORTED TO BATTERY 

Disconnect the ECM harness connectors. 
Check connectors - Clean/repair as necessary. 

Measure the voltage between the (K37) MAP Signal circuit at the MAP 
Sensor harness connector and Battery Negative. 

Is the voltage greater than 1 volt? 

Yes »Repair (K37) MAP Signal circuit shorted to Battery or 

No 

replace harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Go To 5 

5. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO BATTERY 

Measure the voltage between the (F855) 5-volt supply circuit at the 
MAP sensor harness connector and Battery negative. 

Is the voltage greater than 1 volt? 

Yes »Repair the (F855) S-volt supply circuit shorted to Battery or 
replace harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 6 
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6. (K37) MAP SIGNAL CIRCUIT SHORT TO 5-VOLT SUPPLY 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Measure the resistance between the (K37) MAP Signal circuit of the 
sensor harness connector and the (F855) 5-volt Supply circuit of the 
sensor harness connector. 

Is the resistance less than 10 Ohms? 

No »Go To 7 

Yes » Repair or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

7. (K916) SENSOR RETURN CIRCUIT OPEN 

Measure the resistance between the (K916) Sensor Return circuit in the 
Map sensor harness connector with the (K916) Sensor Return circuit in 
the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 8 

No »Repair or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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8. INTERMITTENT CONDITION 

Reconnect the ECM harness connector. 
Turn the ignition on. 
While monitoring scan tool, connect a jumper wire between the (K37) 
MAP Signal circuit of the sensor harness connector and the (K916) 
Return circuit of the sensor harness connector. 

Does the scan tool show P0237-MAP SENSOR VOLTAGE TOO 
LOW DTC? 

Yes » Refer to the INTERMITTENT CONDITION Symptom (Diag-
nostic Procedure). 
(Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

No » Replace and program the ECM in accordance with the Ser-
vice Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0243-WASTEGATE PRESSURE CONTROL PWM 
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• When Monitored: 
When the ignition is on . 

• Set Condition: 
The ECM detects an open or short circuit in the Wastegate solenoid circuit. 

Possible Causes 

DAMAGED WIRING HARNESS OR CONNECTORS 

WASTEGATE SOLENOID 

(F504) FUSED IGNITION SWITCH OUTPUT OPEN 

(K139) WASTEGATE SOLENOID DRIVER CIRCUIT OPEN 

(K139) WASTEGATE SOLENOID CIRCUIT SHORTED TO GROUND 

(K139) WASTEGATE SOLENOID DRIVER SHORTED TO VOLTAGE 

(K139) WASTEGATE SOLENOID DRIVER CIRCUIT SHORTED TO ANOTHER CIRCUIT 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE· 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. DAMAGED WIRING HARNESS OR CONNECTORS 

Turn Ignition off. 

Disconnect the ECM harness connectors. 

Disconnect the Waste gate Solenoid harness connector. 

NOTE: Check connectors· Clean/repair as necessary. 

Are any wires or pins damaged? 

Yes »Repair or replace any damaged wire or connectors. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 2 
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2. WASTEGATE SOLENOID 

Reconnect the ECM harness connector. 
Reconnect the disconnected Waste gate Solenoid harness connector. 
Turn the Ignition on, engine not running. 
Disconnect the Wastegate Solenoid harness connector. 
Connect an incandescent test light across the supply and driver pins at 
the Wastegate Solenoid harness connector. 

NOTE: The ECM will perform a self check of the circuit after 
approximately 30 seconds, which should light the incandescent 
test light. 

Does the light illuminate brightly after 30 seconds of being 
connected? 

Yes »Replace the Wastegate Solenoid. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 

3. (F504) FUSED IGNITION SWITCH OUTPUT OPEN 

Connect a test light between the Wastegate Solenoid connector Fused 
ignition switch output circuit and battery negative. 
Compare the test light brightness to that of a direct connection to the 
battery. 

Does the light illuminate brightly? 

Yes »Go To 4 

No »Repair the open (F504) Fused Ignition switch output circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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4. (K139) WASTEGATE SOLENOID DRIVER CIRCUIT OPEN 

Disconnect the ECM harness connectors. 
Measure the resistance of the Wastegate Solenoid driver circuit 
between the Wastegate Solenoid harness connector and the ECM har
ness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No » Repair the open (K139) Wastegate Solenoid control circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

5. (K139) WASTEGATE SOLENOID CIRCUIT SHORTED TO GROUND 

Measure the resistance of the (K139) Wastegate Solenoid driver circuit 
between the Wastegate Solenoid harness connector and battery nega
tive. 

Is the resistance less than 10 Ohms? 

Yes »Repair the (K139) Wastegate solenoid circuit shorted to 
ground. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 6 
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6. (K139) WASTEGATE SOLENOID DRIVER SHORTED TO VOLTAGE 

Measure the voltage between the (K139) Wastegate Solenoid driver cir-
cuit at the Wastegate Solenoid connector and battery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 7 

No »Repair the (K139) Wastegate Solenoid driver shorted to 
voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 • ENGINE - STANDARD PROCEDURE) 
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7. (K139) WASTEGATE SOLENOID DRIVER CIRCUIT SHORTED TO ANOTHER CIRCUIT 

Measure the resistance between the (K139) Wastegate Solenoid driver 
circuit in the ECM harness connector and all other circuits in the ECM 
harness connectors. 

Is the resistance less than 10 Ohms? 

Yes »Repair the (K139) Wastegate Solenoid circuit shorted to 

No 

another circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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8. ECM 

Reconnect the ECM harness connector. 
Reconnect the disconnected Wastegate Solenoid harness connector. 
Turn the Ignition on, engine not running. 
Disconnect the Wastegate Solenoid harness connector. 
Connect an incandescent test light across the supply and driver pins at 
the Wastegate Solenoid harness connector. 

NOTE: The ECM will perform a self check of the circuit after 
approximately 30 seconds, which should light the incandescent 
test light. 

Does the light illuminate brightly after 30 seconds of being 
connected? 

Ves »Refer to the INTERMITTENT CONDITION Symptom (Diag-
nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Replace the ECM. 
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Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0251·CP3 PUMP REGULATOR CONTROL 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
When the ignition is on . 

• Set Condition: 
The ECM detects a discrepancy between the PWM supplied to the Electronic Fuel Control Actuator and the 
PWM returned from the Electronic Fuel Control Actuator. 

Possible Causes 

FUEL PUMP 

(K604) FUEL CONTROL ACTUATOR DRIVER OPEN 

(K65) RETURN CIRCUIT OPEN FROM FCA TO ECM 

(K604) FUEL CONTROL ACTUATOR DRIVER CIRCUIT SHORTED TO EXTERNAL VOLTAGE 

(K65) FUEL CONTROL ACTUATOR RETURN CIRCUIT SHORTED TO EXTERNAL VOLTAGE 

(K65) FCA RETURN CIRCUIT SHORTED TO (K604) FCA DRIVER CIRCUIT 

(K604) FUEL CONTROL ACTUATOR DRIVER CIRCUIT SHORTED TO GROUND 

(K604) FUEL CONTROL ACTUATOR DRIVER CIRCUIT SHORTED TO ANOTHER CIRCUIT 

(K65) FUEL CONTROL ACTUATOR RETURN CIRCUIT SHORTED TO ANOTHER CIRCUIT 

INTERMITTENT CONDITION 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. FUEL PUMP 

Ignition on. engine not running. 
Disconnect the Fuel Control Actuator (FCA) harness connector. 
Connect an incandescent test light across the Fuel Control Actuator 
driver circuit and the Fuel Control Actuator return circuit at the fuel con
trol actuator harness connector. 
Observe the test light. 

The ECM will perform a self test of the circuit which should momentarily 
flash the test light brightly, one time, approximately 20 seconds after 
being connected. 

NOTE: Check connectors - Clean/repair as necessary. 

NOTE: Compare test light brightness to that of a direct connection 
to the battery. 

Did the light flash brightly? 

Ves »Replace the Fuel Pump. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 2 

ACTUATOR· 

fUEL 
CONTROL 

(DIESEL) 

2 

8175e40e 



9 - 1286 ENGINE· ELECTRICAL DIAGNOSTICS • 5.9L DIESEL ---------- DR 

2. (K604) FUEL CONTROL ACTUATOR DRIVER OPEN 

Turn the ignition off. 
Disconnect the ECM harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the FCA driver circuit between the electronic 
fuel control actuator harness connector and the ECM harness connec
tor. 

Is the resistance less than 10 Ohms? 

Ves »Go To 3 

No »Repair the (K604) Fuel Control Actuator Driver circuit 
OPEN. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3. (K6S) RETURN CIRCUIT OPEN 

Measure the resistance of the (K65) return circuit between the FCA har
ness connector and the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Repair or replace the engine wiring harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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4. (K604) FUEL CONTROL ACTUATOR DRIVER CIRCUIT SHORTED TO EXTERNAL VOLTAGE 

Measure the voltage between the (K604) FCA driver circuit in the FCA 
harness connector and battery negative. 

Is the voltage greater than 1 volts? 

Yes »Repair the (K604) FCA driver circuit shorted to external volt-
age. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 
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5. (K65) FUEL CONTROL ACTUATOR RETURN CIRCUIT SHORTED TO EXTERNAL VOLTAGE 

Measure the voltage between the (K65) FCA return circuit in the FCA 
harness connector and battery negative. 

Is the voltage greater than 1 volts? 

Yes »Repair the (K65) FCA return circuit shorted to external volt-
age. 

~ 
2 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 6 a @t. 
t::::J t::::J ~ 

6. (K65) FCA RETURN CIRCUIT SHORTED TO (K604) FCA DRIVER CIRCUIT 

Measure the Resistance between the return circuit in the FCA harness 
connector and Driver circuit. 

Is the resistance less than 10 Ohms? 

Yes »Repair the (K65) FCA Return circuit shorted to (K604) FCA 
Driver circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 7 
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7. (K604) FUEL CONTROL ACTUATOR DRIVER CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K604) FCA driver circuit in the 
FCA harness connector and battery negative. 

Is the resistance less than 10 Ohms? 

Yes »Repair the (K604) FCA driver circuit shorted to ground. 

No 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Go To 8 
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8. (K604) FUEL CONTROL ACTUATOR DRIVER CIRCUIT SHORTED TO ANOTHER CIRCUIT 

Measure the resistance between the (K604) FCA driver circuit in the 
ECM harness connector and all other circuits in the ECM connectors. 

Is the resistance less than 10 Ohms? 

No »Go To 9 

Yes »Repair the (K604) FCA driver circuit shorted to another cir-
cuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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9. (K65) FUEL CONTROL ACTUATOR RETURN CIRCUIT SHORTED TO ANOTHER-CIRCUIT 

Measure the resistance between the (K65) FCA Return circuit in the 
ECM harness connector and all other circuits in the ECM connectors. I 

Is the resistance less than 10 Ohms? 

No »Go To 10 

Yes »Repair the (K65) FCA Return circuit shorted to another cir-

10. ECM 

cuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Reconnect the ECM harness connectors. 
Ignition on, engine not running. 
Disconnect the Electronic Fuel Control Actu~to.r connector. 
Connect an incandescent test light across the' Fuel Control Actuator 
driver pin and the Fuel Control Actuator retum wire at the fuel control 
actuator connector. 
Observe the test light. 

The ECM will perform a self test of the circuit which should momentarily 
flash the test light brightly, one time, approximately 20 seconds after 
being connected. 

NOTE: Compare test light brightness to that of a direct connection 
to the battery. 

Did the light flash brightly?- . 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diag-
nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Replace the ECM •.. 
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Perform POWERTa~IN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 

';' t. 



9 - 1290 ENGINE - ELECTRICAL DIAGNOSTICS - 5.9L DIESEL --------- DR 

P0299-BOOST IN RANGE LOW 
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• When Monitored: 
While engine is running . 

• Set Condition: 
The boost pressure is lower than the expected boost pressure based on engine operating conditions. 

OTHER DTC'S 

INTAKE AIR SYSTEM RESTRICTION 

TURBO CHARGER DAMAGED 

INTAKE AIR SYSTEM LEAK 

BOOST PRESSURE SENSOR 

BOOST PRESSURE SENSOR 

TURBOCHARGER 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre .. Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Turn the ignition on. 
With the scan tool, read the Engine DTC's. 

Do you have other DTC's? 

Yes »Repair other boost related DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. INTAKE AIR SYSTEM RESTRICTION 

Inspect the air filter and intake air system for signs of restriction. 

Were any restrictions found? 

Yes »Replace the Air Filter or repair the Intake air system for restriction. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 .. ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. TURBO CHARGER DAMAGED 

Disconnect the air cleaner connection to the turbo charger. 
Using the service manual as a guide, visually inspect the turbo charger blades and turbo housing for signs of dam
age. 

Was any damaged found? 

Yes »Replace The Turbo charger. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE .. STANDARD PROCE
DURE) 

No »Go To 4 
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4. INTAKE AIR SYSTEM LEAK 

Using Test Plug 9022, pressurize the intake air system and inspect for leakage. 
Use the service manual as a guide. 

Were any leaks detected? 

Yes »Repair leaking intake air system. 
Periorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 5 

5 .. BOOST PRESSURE SENSOR 

Using the scan tool, compare the boost pressure sensor reading with the ambient air pressure sensor with the igni
tion tu med on. 

Are the boost pressure and ambient air pressure sensors within 6 in hg 01 each other? 

Yes »Go To 6 

No »Replace the Boost pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. BOOST PRESSURE SENSOR 

Turn the ignition off. 
Install Test Plug 9022. 
Ignition on, engine not running. 
Use the scan tool and compare boost pressure reading to the regulated air pressure for Test Plug 9022. 

NOTE: The reading on the boost pressure sensor may be slightly lower than the regulated pressure. 
Does the boost pressure sensor reading increase with the regulated air pressure? 

Does the boost pressure sensor reading increase with the regulated air pressure? 

Ves »Go To 7 

No »Replace the Boost Pressure sensor. 
Periorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. TURBOCHARGER 

Disconnect the exhaust outlet connection. 
Visually inspect the Wastegate flap in the turbocharger turbine housing 

Is the Wastegate seized in the open position? 

Yes »Replace the Turbocharger. 
Periorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Test Complete. 
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P0300-MULTIPLE CYLINDER MISFIRE 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
While the engine is idling . 

• Set Condition: 
Misfire detected on multiple cylinders. 

LOW FUEL 

OTHER DTC'S 

DAMAGED FUEL LINES 

VALVE TRAIN 

Possible Causes 

OBSTRUCTED FUEL INJECTOR SUPPLY LINES 

DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTORS 

EXTERNAL DAMAGED FUEL INJECTORS 

INTERNAL DAMAGED FUEL INJECTOR 

NO COMPRESSION 

EXCESSIVE ENGINE LEAK DOWN 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. LOW FUEL 

Using the scan tool, verify that the fuel level is above 15°k. 

Is the fuel level above 15%? 

Ves »Go To 2 

No »Add fuel go to step 2. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. OTHER DTC'S 

Read the Freeze frame data. 

Is the DTC equal to the freeze frame DTC? 

Ves »Go To 3 

No »Repair any other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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3. DAMAGED FUEL LINES 

Visually inspect the injector supply lines for damage. 

Do you have any kinked or bent fuel lines? 

Yes »Repair or replace damaged fuel rines. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. VALVE TRAIN 

Visually inspect the valve train and check the valve lash on the suspect cylinders. 

Is the valve train functional and the lash within the specifications listed in the service manual? 

Yes »Go To 5 

No »Adjust the lash or fix or repair any damaged component(s). 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. OBSTRUCTED FUEL INJECTOR SUPPLY 

Remove the fuel injector supply lines for the suspect cylinders. 
Inspect both ends of the fuel injector supply lines for damage. 

Using shop air pressure, blowout the fuel injector supply lines to verify that they are not obstructed. 

Are the fuel lines free of debris or damage? 

Yes »Go To 6 

No »Replace the damaged or obstructed fuel injector supply lines. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTORS 

Remove the high pressure connectors for the suspect cylinders. 

Inspect both ends of the high pressure connectors for signs of damage. 
Using shop air pressure, blowout the high pressure connectors to verify that they are not obstructed. 

Are the high pressure connectors free of debris or damage? 

Yes »Go To 7 

No »Replace the damaged or obstructed high pressure connectors. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. FUEL INJECTORS 

Remove the suspect fuel injectors. 

Are the fuel injectors damaged? 

Yes »Replace the external damaged fuel injectors & high pressure connectors. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 8 
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8. INTERNAL DAMAGED FUEL INJECTOR 

With the scan tool, erase DTes. 

Switch the misfiring injectors & high pressure connectors with injectors & high pressure connectors from cylinders 
that are firing properly. 

Operate the vehicle. 

Did the misfire DTC follow the suspect injectors & high pressure connectors? 

Yes »Replace the internal damaged fuel injector and high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 9 

9. INTERNAL ENGINE DAMAGE 

Perform engine compression test 

Did the suspect cylinders pass the compression test? 

Yes »Go To 10 

No »Repair the internal damage to the engine. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

1 O. INTERNAL ENGINE DAMAGE 

Perform engine leak down test 

Did the suspect cylinders pass the leak down test? 

Yes »Test Complete. 

No »Repair the internal damage to the engine. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0301-CYLINDER # 1 MISFIRE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
While the engine is idling at operating temperature . 

• Set Condition: 
Misfire detected on this cyl~nder. 

LOW FUEL 

OTHER DTC'S 

DAMAGED FUEL LINE 

VALVE TRAIN 

OBSTRUCTED FUEL INJECTOR SUPPLY LINE 

Possible Causes 

DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

EXTERNAL DAMAGED FUEL INJECTOR 

INTERNAL DAMAGED FUEL INJECTOR 

NO COMPRESSION ~ 'r 

EXCESSIVE ENGINE LEAK DOWN 

Always perform the Pre .. Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. LOW FUEL 

Using the scan tool, verify that the fuel level is above 15%. 

Is the fuel level above 150/0? 

Ves »Go To 2 

No »Add fuel go to step 2 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. OTHER DTC'S 

Read the Freeze frame data. 

Is the DTC equal to the freeze frame DTC? 

Ves »Go To 3 

No »Repair any other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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3. DAMAGED FUEL LINE 

Visually inspect the injector supply line for damage. 

Do you have any kinked or bent fuel lines? 

Yes »Repair or replace the damaged fuel line. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. VALVE TRAIN 

Visually inspect the valve train and check the valve lash on the suspect cylinder. 

Is the valve train functional and the lash within the specifications listed in the service manual? 

Yes »Go To 5 

No »Adjust the lash or fix or repair any damaged component(s). 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. OBSTRUCTED FUEL INJECTOR SUPPLY 

Remove the fuel injector supply line for the suspect cylinder. 
Inspect both ends of the fuel injector supply line for damage. 
Using shop air pressure, blowout the fuel injector supply line to verify that they are not obstructed. 

Are the fuel lines free of debris or damage? 

Yes »Go To 6 

No »Replace the damaged or obstructed fuel injector supply line. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

6. DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

Remove the high pressure connector for the suspect cylinder. 
Inspect both ends of the high pressure connector for signs of damage. 
Using shop air pressure, blowout the high pressure connector to verify that it is not obstructed. 

Are the high pressure connectors free of debris or damage? 

Yes »Go To 7 

No »Replace the damaged or obstructed high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. FUEL INJECTOR 

Remove the suspect fuel injector. 

Are the fuel injectors damaged? 

Yes »Replace the external damaged fuel injector & high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 8 
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8. INTERNAL DAMAGED FUEL INJECTOR 

With the scan tool, erase DTCs. 
Switch the misfiring injector & high pressure connector with an injector & high pressure connector from a cylinder 
that is fir"ng properly. 
Operate the vehicle. 

Did the misfire DTC follow the suspect injectors & high pressure connectors? 

Yes »Replace the internal damaged fuel injector and high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 9 

9. INTERNAL ENGINE DAMAGE 

Perform engine compression test 

Did the suspect cylinders pass the compression test? 

Yes »Go To 10 

No »Repair the internal damage to the engine. 
Perform POWERTRAfN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE STANDARD PROCE
DURE) 

1 O. INTERNAL ENGINE DAMAGE 

Perform engine leak down test 

Did the suspect cylinders pass the leak down test? 

Yes »Test Complete. 

No »Repair the internal damage to the engine~ 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0302-CYLINDER # 2 MISFIRE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
While the engine is idling at operating temperature . 

• Set Condition: 
Misfire detected on this cylinder. 

LOW FUEL 

OTHER DTC'S 

DAMAGED FUEL LINE 

VALVE TRAIN 

OBSTRUCTED FUEL INJECTOR SUPPLY LINE 

Possible Causes 

DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

EXTERNAL DAMAGED FUEL INJECTOR 

INTERNAL DAMAGED FUEL INJECTOR 

NO COMPRESSION 

EXCESSIVE ENGINE LEAK DOWN 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. LOW FUEL 

Using the scan tool, verify that the fuel level is above 150/0. 

Is the fuel level above 150/0? 

Yes »Go To 2 

No »Add fuel go to step 2. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. OTHER DTC'S 

Read the Freeze frame data. 

Is the DTC equal to the freeze frame DTC? 

Yes »Go To 3 

No »Repair any other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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3. DAMAGED FUEL LINE 

Visually inspect the injector supply line for damage. 

Do you have any kinked or bent fuel line? 

Yes »Repair or replace the damaged fuel line. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 M ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. VALVE TRAIN 

Visually inspect the valve train and check the valve lash on the suspect cylinder. 

Is the valve train functional and the lash within the specifications listed in the service manual? 

Yes »Go To 5 

No »Adjust the lash or fix or repair any damaged component(s). 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. OBSTRUCTED FUEL INJECTOR SUPPLY 

Remove the fuel injector supply line for the suspect cylinder. 

Inspect both ends of the fuel injector supply line for damage. 
Using shop air pressure, blowout the fuel injector supply line to verify that they are not obstructed. 

Are the fuel lines free of debris or damage? 

Yes »Go To 6 

No »Replace the damaged or obstructed fuel injector supply line. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

Remove the high pressure connector for the suspect cylinder. 

Inspect both ends of the high pressure connector for signs of damage. 
Using shop air pressure, blowout the high pressure connector to verify that it is not obstructed. 

Are the high pressure connectors free of debris or damage? 

Yes »Go To 7 

No »Replace the damaged or obstructed high pressure connector. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. FUEL INJECTOR 

Remove the suspect fuel injector. 

Is the fuel injector damaged? 

Yes »Replace the external damaged fuel injector & high pressure connector. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 8 
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8. INTERNAL DAMAGED FUEL INJECTOR 

With the scan tool, erase DTCs. 
Switch the misfiring injector & high pressure connector with an injector & high pressure connector from a cylinder 
that is firing properly. 
Operate the vehicle. 

Did the misfire DTC follow the suspect injector & high pressure connector? 

Yes »Replace the internal damaged fuel injector and high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 9 

9. INTERNAL ENGINE DAMAGE 

Perform engine compression test 

Did the suspect cylinders pass the compression test? 

Yes »Go To 10 

No »Repair the internal damage to the engine. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

10. INTERNAL ENGINE DAMAGE 

Perform engine leak down test 

Did the suspect cylinders pass the leak down test? 

Yes »Test Complete. 

No »Repair the internal damage to the engine. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0303-CYLINDER # 3 MISFIRE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
While the engine is idling at operating temperature . 

• Set Condition: 
Misfire detected on this cylinder. 

LOW FUEL 

OTHER DTC'S 

DAMAGED FUEL LINE 

VALVE TRAIN 

OBSTRUCTED FUEL INJECTOR SUPPLY LINE 

Possible Causes 

DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

EXTERNAL DAMAGED FUEL INJECTOR 

INTERNAL DAMAGED FUEL INJECTOR 

NO COMPRESSION 

EXCESSIVE ENGINE LEAK DOWN 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. LOW FUEL 

Using the scan tool, verify that the fuel level is above 15%. 

Is the fuel level above 150/0? 

Yes »Go To 2 

No »Add fuel go to step 2. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. OTHER DTC'S 

Read the Freeze frame data. 

Is the DTC equal to the freeze frame DTC? 

Yes »Go To 3 

No »Repair any other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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3. DAMAGED FUEL LINE 

Visually inspect the injector supply line for damage. 

Do you have any kinked or bent fuel line? 

Ves »Repair or replace the damaged fuel line. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. VALVE TRAIN 

Visually inspect the valve train and check the valve lash on the suspect cylinder. 

Is the valve train functional and the lash within the specifications listed in the service manual? 

Yes »Go To 5 

No »Adjust the lash or fix or repair any damaged component(s). 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. OBSTRUCTED FUEL INJECTOR SUPPLY 

Remove the fuel injector supply line for the suspect cylinder. 
Inspect both ends of the fuel injector supply lines for damage. 
Using shop air pressure. blowout the fuel injector supply lines to verify that they are not obstructed. 

Are the fuel lines free of debris or damage? 

Yes »Go To 6 

No »Replace the damaged or obstructed fuel injector supply line. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

Remove the high pressure connector for the suspect cylinder. 
Inspect both ends of the high pressure connector for signs of damage. 
Using shop air pressure, blowout the high pressure connector to verify that it is not obstructed. 

Are the high pressure connectors free of debris or damage? 

Yes »Go To 7 

No »Replace the damaged or obstructed high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. FUEL INJECTOR 

Remove the suspect fuel injector. 

Are the fuel injectors damaged? 

Yes »Replace the external damaged fuel injector & high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 8 
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8. INTERNAL DAMAGED FUEL INJECTOR 

With the scan tool, erase DTCs. 
Switch the misfiring injector & high pressure connector with an injector & high pressure connector from a cylinder 
that are firing properly. 
Operate the vehicle. 

Did the misfire DTC follow the suspect injectors & high pressure connectors? 

Ves »Replace the internal damaged fuel injector and high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 9 

9. INTERNAL ENGINE DAMAGE 

Perform engine compression test 

Did the suspect cylinders pass the compression test? 

Ves »Go To 10 

No »Repair the internal damage to the engine. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

10. INTERNAL ENGINE DAMAGE 

Perform engine leak down test 

Did the suspect cylinders pass the leak down test? 

Yes »Test Complete. 

No »Repair the internal damage to the engine. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE ~ STANDARD PROCE
DURE) 
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P0304-CYLINDER # 4 MISFIRE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
While the engine is idling at operating temperature . 

• Set Condition: 
Misfire detected on this cylinder. 

LOW FUEL 

OTHER DTC'S 

DAMAGED FUEL LINE 

VALVE TRAIN 

OBSTRUCTED FUEL INJECTOR SUPPLY LINE 

Possible Causes 

DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

EXTERNAL DAMAGED FUEL INJECTOR 

INTERNAL DAMAGED FUEL INJECTOR 

NO COMPRESSION 

EXCESSIVE ENGINE LEAK DOWN 

Always perform the Pre-Diagnostic Troubleshooting procedure before pr.oceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. LOW FUEL 

Using the scan tool, verify that the fuel level is above 15%. 

Is the fuel level above 15% ? 

Yes »Go To 2 

No »Add fuel go to step 2. 
Perform POWERTRAIN VERIFICATION rEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. OTHER DTC'S 

Read the Freeze frame data. 

Is the DTC equal to the freeze frame DTC? 

Yes »Go To 3 

No »Repair any other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 
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3. DAMAGED FUEL LINE 

Visually inspect the injector supply line for damage. 

Do you have any kinked or bent fuel line? 

Yes »Repair or replace the damaged fuel line. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE~ 
DURE) 

No »Go To 4 

4. VALVE TRAIN 

Visually inspect the valve train and check the valve lash on the suspect cylinder. 

Is the valve train functional and the lash within the specifications listed in the service manual? 

Yes »Go To 5 

No »Adjust the lash or fix or repair any damaged component(s). 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. OBSTRUCTED FUEL INJECTOR SUPPLY 

Remove the fuel injector supply line for the suspect cylinder. 
Inspect both ends of the fuel injector supply line for damage. 
Using shop air pressure, blowout the fuel injector supply lines to verify that they are not obstructed. 

Are the fuel lines free of debris or damage? 

Yes »Go To 6 

No »Replace the damaged or obstructed fuel injector supply line. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

Remove the high pressure connector for the suspect cylinder. 
Inspect both ends of the high pressure connector for signs of damage. 
Using shop air pressure, blowout the high pressure connectors to verify that it is not obstructed. 

Are the high pressure connectors free of debris or damage? 

Yes »Go To 7 

No »Replace the damaged or obstructed high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. FUEL INJECTOR 

Remove the suspect fuel injector. 

Are the fuel injectors damaged? 

Yes »Replace the external damaged fuel injector & high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE .. STANDARD PROCE
DURE) 

No »Go To 8 
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8. INTERNAL DAMAGED FUEL INJECTOR 

With the scan tool, erase DTes. 
Switch the misfiring injectors & high pressure connector with an injector & high pressure connector from a cylinder 
that is firing properly. . 
Operate the vehicle. 

Did the misfire DTC follow the suspect injectors & high pressure connectors? 

Yes »Replace the internal damaged fuel injector and high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 9 

9. INTERNAL ENGINE DAMAGE 

Perform engine compression test 

Did the suspect cylinders pass the compression test? 

Yes »Go To 10 

No »Repair the internal damage to the engine. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

1 O. INTERNAL ENGINE DAMAGE 

Perform engine leak down test 

Did the suspect cylinders pass the leak down test? 

Yes »Test Complete. 

No »Repair the internal damage to the engine. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0305-CYLINDER # 5 MISFIRE 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
While the engine is idling at operating temperature . 

• Set Condition: 
Misfire detected on this cylinder. 

LOW FUEL 

OTHER DTC'S 

DAMAGED FUEL LINE 

VALVE TRAIN 

OBSTRUCTED FUEL INJECTOR SUPPLY LINE 

Possible Causes 

DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

EXTERNAL DAMAGED FUEL INJECTOR 

INTERNAL DAMAGED FUEL INJECTOR 

NO COMPRESSION 

EXCESSIVE ENGINE LEAK DOWN 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. LOW FUEL 

Using the scan tool, verify that the fuel level is above 15%. 

Is the fuel level above 15% ? 

Yes »Go To 2 

No »Add fuel go to step 2. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. OTHER DTC'S 

Read the Freeze frame data. 

Is the DTC equal to the freeze frame DTC? 

Ves »Go To 3 

No »Repair any other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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3. DAMAGED FUEL LINE 

Visually inspect the injector supply line for damage. 

Do you have any kinked or bent fuel line? 

Yes »Repair or replace the damaged fuel line. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 4 

4. VALVE TRAIN 

Visually inspect the valve train and check the valve lash on the suspect cylinder. 

Is the valve train functional and the lash within the specifications listed in the service manual? 

Ves »Go To 5 

No »Adjust the lash or fix or repair any damaged component(s). 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. OBSTRUCTED FUEL INJECTOR SUPPLY 

Remove the fuel injector supply lines for the suspect cylinder. 

Inspect both ends of the fuel injector supply lines for damage. 

Using shop air pressure, blowout the fuel injector supply lines to verify that they are not obstructed. 

Are the fuel lines free of debris or damage? 

Ves »Go To 6 

No »Replace the damaged or obstructed fuel injector supply lines, 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

Remove the high pressure connectors for the suspect cylinder. 

Inspect both ends of the high pressure connector for signs of damage. 

Using shop air pressure, blowout the high pressure connector to verify that they are not obstructed. 

Are the high pressure connector free of debris or damage? 

Yes »Go To 7 

No »Replace the damaged or obstructed high pressure connector. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. FUEL INJECTOR 

Remove the suspect fuel injector. 

Are the fuel injectors damaged? 

Ves »Replace the external damaged fuel injector & high pressure connector. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 8 
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8. INTERNAL DAMAGED FUEL INJECTOR 

With the scan tool, erase DTCs. 
Switch the misfiring injector & high pressure connector with an injector & high pressure connector from a cylinder 
that is firing properly. 
Operate the vehicle. 

Did the misfire DTC follow the suspect injector & high pressure connector? 

Yes »Replace the internal damaged fuel injector and high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 9 

9. INTERNAL ENGINE DAMAGE 

Perform engine compression test 

Did the suspect cylinders pass the compression test? 

Yes »Go To 10 

No »Repair the internal damage to the engine. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 • ENGINE - STANDARD PROCE
DURE) 

1 O. INTERNAL ENGINE DAMAGE 

Perform engine leak down test 

Did the suspect cylinders pass the leak down test? 

Yes »Test Complete. 

No »Repair the internal damage to the engine. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 



DR --------- ENGINE - ELECTRICAL DIAGNOSTICS· 5.9L DIESEL 9 • 1311 

P0306-CYLINDER # 6 MISFIRE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
While the engine is idling at operating temperature . 

• Set Condition: 
Misfire detected on this cylinder. 

LOW FUEL 

OTHER DTC'S 

DAMAGED FUEL LINE 

VALVE TRAIN 

OBSTRUCTED FUEL INJECTOR SUPPLY LINE 

Possible Causes 

DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

EXTERNAL DAMAGED FUEL INJECTOR 

INTERNAL DAMAGED FUEL INJECTOR 

NO COMPRESSION 

EXCESSIVE ENGINE LEAK DOWN 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. LOW FUEL 

Using the scan tool, verify that the fuel level is above 15%. 

Is the fuel level above 15% ? 

Yes »Go To 2 

No »Add fuel go to step 2. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. OTHER OTC'S 

Read the Freeze frame data. 

Is the OTC equal to the freeze frame OTC? 

Yes »Go To 3 

No »Repair any other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 



9 - 1312 ENGINE - ELECTRICAL DIAGNOSTICS - 5.9L DIESEL --------- DR 

3. DAMAGED FUEL LINE 

Visually inspect the injector supply line for damage. 

Do you have any kinked or bent fuel line? 

Yes »Repair or replace the damaged fuel line. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. VALVE TRAIN 

Visually inspect the valve train and check the valve lash on the suspect cylinder. 

Is the valve train functional and the lash within the specifications listed in the service manual? 

Yes »Go To 5 

No »Adjust the lash or fix or repair any damaged component(s). 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. OBSTRUCTED FUEL INJECTOR SUPPLY 

Remove the fuel injector supply line for the suspect cylinder. 

Inspect both ends of the fuel injector supply lines for damage. 
Using shop air pressure, blowout the fuel injector supply line to verify that it is not obstructed. 

Are the fuel lines free of debris or damage? 

Yes »Go To 6 

No »Replace the damaged or obstructed fuel injector supply line. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

Remove the high pressure connector for the suspect cylinder. 
Inspect both ends of the high pressure connectors for signs of damage. 
Using shop air pressure, blowout the high pressure connector to verify that they are not obstructed. 

Are the high pressure connectors tree of debris or damage? 

Yes »Go To 7 

No »Replace the damaged or obstructed high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 • ENGINE - STANDARD PROCE
DURE) 

7. FUEL INJECTOR 

Remove the suspect fuel injector. 

Are the fuel injectors damaged? 

Yes »Replace the external damaged fuel injector & high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 8 
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8. INTERNAL DAMAGED FUEL INJECTOR 

With the scan tool, erase DTCs. 
Switch the misfiring injector & high pressure connector with an injector & high pressure connector from a cylinder 
that is firing properly. 
Operate the vehicle. 

Did the misfire DTC follow the suspect injectors & high pressure connectors? 

Yes »Replace the internal damaged fuel injector and high pressure connector. 

Perform POWERTRAIN VERIFICATION rEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 9 

9. INTERNAL ENGINE DAMAGE 

Perform engine compression test 

Did the suspect cylinders pass the compression test? 

Yes »Go To 10 

No »Repair the internal damage to the engine. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE· STANDARD PROCE
DURE) 

1 O. INTERNAL ENGINE DAMAGE 

Perform engine leak down test 

Did the suspect cylinders pass the leak down test? 

Yes »Test Complete. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Repair the internal damage to the engine. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 
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• When Monitored: 
While the engine is running . 

• Set Condition: 
The ECM no longer detects a signal from the Crankshaft Position Sensor. 

OTHER DTC'S 

P0337 PRESENT 

CKP SENSOR 

VISUAL DAMAGE 

(K24) SIGNAL CIRCUIT OPEN 

(K853) 5·VOLT SUPPLY CIRCUIT OPEN 

(K975) RETURN CIRCUIT OPEN 

Possible Causes 

(K24) SIGNAL CIRCUIT SHORTED TO (K975) RETURN CIRCUIT 

(K853) 5-VOLT SUPPLY CIRCUIT SHORTED TO (K975) RETURN CIRCUIT 

(K24) SIGNAL CIRCUIT SHORTED TO (K853) 5-VOLT SUPPLY CIRCUIT 

(K24) SIGNAL CIRCUIT SHORTED TO GROUND 

(K853) 5-VOLT SUPPLY CIRCUIT SHORTED TO BATTERY NEGATIVE 

INTERMITTENT CONDITION 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

With the scan tool, read DTCs. 

Is DTC P2146 and/or P2149 present? 

Yes »Repair other DTC's. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. P0337 PRESENT 

With the scan tool, read DTCs. 

Is P0337 present? 

Yes »Repair P033? first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 .. ENGINE .. STANDARD PROCE
DURE) 

No »Go To 3 
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3. VISUAL DAMAGE 

Visually inspect the sensor, engine belt, sensor connector, and the ECM connector. 

Is there any damage? 

Yes »Repair or replace the sensor, engine belt, harness, or the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4 . CKP SENSOR 

Disconnect the CKP sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (K853) 5-volt supply circuit and the (K24) signal circuit of the sensor. 

Is the resistance between 900 and 1100 ohms? 

Yes »Go To 5 

No »Replace the CKP sensor. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. (K24) SIGNAL CIRCUIT OPEN 

Disconnect the ECM harness connectors. 
Disconnect the CKP sensor harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the (K24) signal circuit between the ECM 
harness connector and the CKP sensor harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 6 

No »Repair the open (K24) signal circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. (K8S3) 5 .. VOLT SUPPLY CIRCUIT OPEN 

Measure the resistance of the (K853) 5-volt supply circuit between the 
ECM harness connector and the CKP sensor harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 7 

No »Repair the open (K853) 5-volt supply circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

7. (K975) RETURN CIRCUIT OPEN 

Measure the resistance of the (K975) return circuit between the ECM 
harness connector and the CKP sensor harness connector. 

Is the resistance less than 10 ohms? 

Ves » Go To 8 

No » Repair the open (K975) return circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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8. (K24) SIGNAL CIRCUIT SHORTED TO (K975) RETURN CIRCUIT 

Measure the resistance between the (K24) signal circuit and the (K975) 
return circuit in the sensor connector. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 9 

No »Repair the short circuit or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

9 .. (K853) 5-VOLT SUPPLY CIRCUIT SHORTED TO (K975) RETURN CIRCUIT 

Measure the resistance between the (K8S3) 5-volt supply circuit and the 
(K97S) return circuit in the sensor connector. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 10 

No » Repair the short circuit or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

10. (K24) SIGNAL CIRCUIT SHORTED GROUND 

Measure the resistance between the (K24) signal circuit and ground. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 11 

No »Repair the short circuit or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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11. (K853) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K853) 5-volt supply circuit and 
ground. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 12 

No »Repair the short circuit or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

12. (K24) SIGNAL CIRCUIT SHORTED TO (K8S3) 5-VOLT SUPPLY CIRCUIT 

Measure the resistance between the (K24) signal circuit and the (K8S3) 
5-volt supply circuit in the sensor connector. 

Is the resistance greater than 100k Ohms? 

Ves »Go To 13 

No »Repair the short circuit or replace the engine harness. 

13. ECM 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Reconnect the ECM harness connectors. 
Ignition on, engine not running. 
With the scan tool, erase DTCs. 
Connect a jumper wire between the sensor supply circuit and the sen
sor return circuit in the sensor harness connector. 

Did DTC P0337 set? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diag-
nostic Procedure). 
(Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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• When Monitored: 
With the key on . 

• Set Condition: 
The voltage detected at the Crankshaft position sensor is below a calibrated value. 

CKP SENSOR ,;' .. 

(K24) SIGNAL CIRCUIT OPEN 

(K853) 5-VOLT SUPPLY CIRCUIT OPEN 

(K975) RETURN, CIRCUIT OPEN 

Possible Causes 

(K24) SIGNAL CIRCUIT SHORTED TO (K975) RETURN CIRCUIT 

(K8S3) 5-VOLT SUPPLY CIRCUIT SHORTED TO (K975) RETURN CIRCUIT 

(K24) SIGNAL CIRCUIT SHORTED TO (K853) 5-VOLT SUPPLY CIRCUIT 

(K24) SIGNAL t?IRCU,IT SHORTED TO GROUND 

(K853) 5-VOLT SUPPLY CIRCUIT SHORTED TO BATTERY NEGATIVE 

INTERMITIENT CONDITION 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. CKP SENSOR 

Disconnect the CKP sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (K853) 5-volt supply circuit and the (K24) signal circuit of the sensor. 

Is the resistance between 900 and 1100 ohms? 

Yes »Go To 2 

No »Replace the CKP sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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2. (K24) SIGNAL CIRCUIT OPEN 

Disconnect the ECM harness connectors. 
Disconnect the CKP sensor harness connector. 

Check connectors - Clean/repair as necessary. 
Measure the resistance of the (K24) signal circuit between the ECM 
harness connector and the CKP sensor harness connector. 

Is the resistance less than 10 ohms? 

Yes 

No 

» Go To 3 

» Repair the open (K24) signal circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3. (K853) 5-VOLT SUPPLY CIRCUIT OPEN 

Measure the resistance of the (K853) 5-volt supply circuit between the 
ECM harness connector and the CKP sensor harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 4 

No »Repair the open (K853) 5-volt supply circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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4. (K975) RETURN CIRCUIT OPEN 

Measure the resistance of the (K975) return circuit between the ECM 
harness connector and the CKP sensor harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 5 

No »Repair the open (K975) return circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

5. (K24) SIGNAL CIRCUIT SHORTED TO (K975) RETURN CIRCUIT 

Measure the resistance between the (K24) signal circuit and the (K975) 
return circuit in the sensor connector. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 6 

No »Repair the short circuit or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. (K8S3) 5-VOLT SUPPLY CIRCUIT SHORTED TO (K975) RETURN CIRCUIT 

Measure the resistance between the (K853) 5-volt supply circuit and the 
(K975) return circuit in the sensor connector. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 7 

No »Repair the short circuit or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

7. (K24) SIGNAL CIRCUIT SHORTED GROUND 

Measure the resistance between the (K24) signal circuit and ground. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 8 

No »Repair the short circuit or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

8. (K853) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K853) 5-volt supply circuit and 
ground. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 9 

No » Repair the short circuit or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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9. (K24) SIGNAL CIRCUIT SHORTED TO (K853) 5-VOLT SUPPLY CIRCUIT 

Measure the resistance between the (K24) signal circuit and the (K853) 
5-volt supply circuit in the sensor connector. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 10 

No »Repair the short circuit or replace the engine harness. 

10. ECM 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Reconnect the ECM harness connectors. 
Ignition on, engine not running. 
With the scan tool, erase DTCs. 
Connect a jumper wire between the sensor supply circuit and the sen
sor return circuit in the sensor harness connector. 

Did DTe P0337 set? 

Yes »Refer to the INTERMITIENT CONDITION Symptom (Diag-
nostic Procedure). 
(Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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• When Monitored: 
With the key on . 

• Set Condition: 
Voltage detected at the CKP is below a calibrated value for a calibrated amount of time. 

Possible Causes 

CKP SENSOR 

(K8S3) 5-VOLT SUPPLY CIRCUIT SHORTED TO (K975) RETURN CIRCUIT 

(K8S3) 5-VOLT SUPPLY CIRCUIT SHORTED BATTERY NEGATIVE 

INTERMITTENT CONDITION 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. CKP SENSOR 

Disconnect the CKP sensor harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance between the (K853) S-volt supply circuit and the (K24) signal circuit of the sensor. 

Is the resistance between 900 and 1100 ohms? 

Yes »Go To 2 

No »Replace the CKP sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. (K853) 5-VOLT SUPPLY CIRCUIT SHORTED TO (K975) RETURN CIRCUIT 

Disconnect the ECM harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (K853) 5-volt supply circuit and the 
(K975) return circuit in the sensor connector. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 3 

No »Repair the short circuit or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) SENSOR-
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3. (K853) 5-VOLT SUPPLY CIRCUIT SHORTED BATTERY NEGATIVE 

Measure the resistance between the (K853) 5-volt supply circuit and 
battery negative. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 4 

No »Repair the short circuit or replace the engine harness. 

4. ECM 

Perform POWERTRAIN VERIFICATION TEST (DIESEL)., 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Reconnect the ECM harness connectors. 
Ignition on, engine not running. 
Connect a jumper wire between the sensor (K853) 5-volt supply circuit 
in the sensor harness connector 12-volts. 

Did DTC P0338 set? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diag-

No 

nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

» Replace the ECM. 
Perform POWERTRAIN VERI FICATfON TEST (DIESEL). 
(Refer to 9 - ENGINE • STANDARD PROCEDURE) 
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P033S-CRANKSHAFT POSITION (CKP) SENSOR VOLTAGE TOO HIGH 

~ - - - - - - - - - - - --. MODULE· 
I I EUIIE 
I 5 VOLT SENSOR CKP I CUTIOL 
'-S!!f!L!.,.. __ ~R~D ___ ...!IGNAl ...J 

27 C. 52 Ct 22 C1 

K853 
18 

OBIfIR 

TWIITED 
PAIR 

k975 
18 

8R/oR 

'WIlTED 
PAIR 

K2J, 

18 
lBIfIR 

r--
S
-
VO

-
l 
T----S-EN-SO-R ----C-KP---, SEIIOR· 

SU PPl Y G RO UNO SIG NAL CIAIIIUFT 
POIITIOIII 
(D lEI EL) 

'--------------~ 

UIIOR· 
CRUUHlFT 

POIITlOI 
(DIEIELI 

For a complete wiring diagram Refer to Section 8W. 

10 

26 jl 
30 21 
40 31 

50 41 

60 51 
.0 DU LE .... lIE 

CO.TROL Cf 

9 .. 1329 

Itu.t~t 



9 - 1330 ENGINE - ELECTRICAL DIAGNOSTICS - 5.9L DIESEL ---------- DR 

• When Monitored: 
With the key on . 

• Set Condition: 
Voltage detected at the CKP is above a calibrated value for a calibrated amount of time. 

Possible Causes 

(K853) 5-VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

INTERMITTENT CONDITION 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . (KaS3) 5-VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the ECM harness connector(s}. 
Disconnect the CKP sensor harness connector. 
Check connectors - Clean/repair as necessary. 
Measure voltage between the (K853) 5-volt supply circuit in the sensor 
harness connector and battery negative. 

Is the voltage greater than 1 volt? 

Yes »Repair or replace the shorted wiring harness. 

No 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Go To 2 

2. ECM 

Reconnect the ECM harness connectors. 
Ignition on, engine not running. 

Connect a jumper wire between the sensor (K853) 5-volt supply circuit 
and the sensor (K975) return in the sensor harness connector. 

Did DTC P0337 set? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diag-

No 

nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

» Replace the ECM. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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• When Monitored: 
While the engine is running . 

• Set Condition: 
The ECM no longer detects a signal from the Engine Position Sensor. 

INJECTOR OTC'S PRESENT 

OTHER DTC'S 

CAMSHAFT SENSOR 

(F855) 5-VOLT SUPPLY CIRCUIT OPEN 

(K916) RETURN CIRCUIT OPEN 

Possible Causes 

(K44) SIGNAL CIRCUIT SHORTED TO GROUND 

(K44) SIGNAL CIRCUIT SHORTED TO SUPPLY (F855) CIRCUIT 

(K44) SIGNAL CIRCUIT SHORTED TO (K916) RETURN CIRCUIT 

(K44) SIGNAL CIRCUIT SHORT TO VOLTAGE 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. INJECTOR OTC'S PRESENT 

With the scan tool, read OTCs. 

Do you have a DTC for P2146 or P2149? 

Yes »Repair injector DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE STANDARD PROCE
DURE) 

No »Go To 2 

2. OTHER OTC'S 

With the scan tool, read DTCs. 

Is any other DTC's present? 

Yes »Repair other DTC's first. 
Perlorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 
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3. CAMSHAFT SENSOR 

Turn the ignition off. 

Disconnect the cam sensor harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance between the (F855) 5-volt supply circuit and the (K44) signal circuit of the sensor. 

Is the resistance between 900 and 1100 ohms? 

Ves »Go To 4 

No »Replace the camshaft sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

4. (F855) S-VOlT SUPPLV CIRCUIT OPEN 

Disconnect the ECM harness connectors. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the (F855) 5-volt supply circuit between the 
ECM harness connector and the cam sensor harness connector. 

Is the resistance less than 10 ohms? 

Ves »Go To 5 

No »Repair the open (F855) 5-volt supply circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. (K916) RETURN CIRCUIT OPEN 

Measure the resistance of the (K916) return circuit between the ECM 
harness connector and the cam sensor harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 6 

No »Repair the open (K916) return circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

6. (K44) SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K44) signal circuit in the sensor 
harness connector and battery negative. 

Is the resistance greater than 100k ohms? 

Yes »Go To 7 

No »Repair (K44) signal circuit shorted to ground. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. (K44) SIGNAL CIRCUIT SHORTED TO (F855) 5-VOLT SUPPLY CIRCUIT 

Measure the resistance between the (K44) signal circuit and the (F855) 
5-volt supply circuit in the sensor harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 8 

No »Repair (K44) signal circuit shorted to the (F855) 5-volt sup-
ply circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

8. (K44) SIGNAL CIRCUIT SHORTED TO (K916) RETURN CIRCUIT 

Measure the resistance between the (K44) signal circuit and the (K916) 
return circuit in the sensor harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 9 

No »Repair (K44) signal circuit shorted to the (K916) return cir-
cuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

9. (K44) SIGNAL CIRCUIT SHORT TO VOLTAGE 

Measure the voltage between the (K44) signal circuit in the sensor har
ness connector and battery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 10 

No »Repair (K44) signal circuit shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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10. ECM 

Reconnect the ECM harness connectors. 
Measure the voltage between the (K44) signal circuit in the sensor har
ness connector and battery negative. 

Is the voltage less than 1 volt? 

Yes »Refer to the INTERMITIENT CONDITION Symptom (Diag-
nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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• When Monitored: 
While the engine is running . 

• Set Condition: 
The ECM no longer detects a signal from the Engine Position Sensor. 

INJECTOR DTC'S PRESENT 

OTHER DTC'S 

CAMSHAFT SENSOR 

(K44) SIGNAL CIRCUIT OPEN 

(F855) 5-VOLT SUPPLY CIRCUIT OPEN 

(K916) RETURN CIRCUIT OPEN 

Possible Causes 

(K44) SIGNAL CIRCUIT SHORTED TO GROUND 

(K44) SIGNAL CIRCUIT SHORTED TO (F855) 5-VOLT SUPPLY CIRCUIT 

(K44) SIGNAL CIRCUIT SHORTED TO (K916) RETURN CIRCUIT 

(K44) SIGNAL CIRCUIT SHORT TO VOLTAGE 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE· 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. INJECTOR DTC'S PRESENT 

With the scan tooL read DTCs. 

Do you have a DTC for P2146 or P2149? 

Ves »Repair injector DTC's first. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 2 

With the scan toolt read DTCs. 

Is any other DTC's present? 

Ves »Repair other DTC's first. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 3 
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3. CAMSHAFT SENSOR 

Turn the ignition off. 
Disconnect the cam sensor harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance between the (F855) 5-volt supply circuit and the (K44) signal circuit of the sensor. 

Is the resistance between 900 and 1100 ohms? 

Yes »Go To 4 

No »Replace the camshaft sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

4. (K44) SIGNAL CIRCUIT OPEN 

Disconnect the ECM harness connectors. 
Measure the resistance of the (K44) signal circuit between the ECM 
harness connector and the sensor harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 5 

No »Repair the open (K44) signal circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. (F855) 5-VOLT SUPPLY CIRCUIT OPEN 

Measure the resistance of the (F855) 5-volt supply circuit between the 
ECM harness connector and the sensor harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 6 

No »Repair the open (F855) 5-volt supply circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

6. (K916) RETURN CIRCUIT OPEN 

Measure the resistance of the (K916) return circuit between the ECM 
harness connector and the sensor harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 7 

No »Repair the open (K916) return circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. (K44) SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K44) signal circuit in the sensor 
harness connector and battery negative. 

Is the resistance greater than 100k ohms? 

Yes »Go To 8 

No » Repair (K44) signal circuit shorted to ground. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 ENGINE - STANDARD PROCEDURE) 

8. (K44) SIGNAL CIRCUIT SHORTED TO (F855) 5-VOLT SUPPLY CIRCUIT 

Measure the resistance between the (K44) signal circuit and the (F855) 
5-volt supply circuit in the sensor harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 9 

No »Repair (K44) signal circuit shorted to the (F855) 5-volt sup-
ply circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

9. (K44) SIGNAL CIRCUIT SHORTED TO (K916) RETURN CIRCUIT 

Measure the resistance between the (K44) signal circuit and the (K916) 
return circuit in the sensor harness connector. 

Is the resistance greater than lOOk ohms? 

Yes »Go To 10 

No »Repair (K44) signal circuit shorted to the (K916) return cir-
cuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3 

SENSOR

CAMSHAFT 

POSmON 
(OESEL) 

SENSOR

CAMSHAFT 

POSITION 

(DIESEL) 

~~l~ 
3~ 

SENSOR

CAMSHAFT 

P08mON 

(DIESEL) 

81413b1c 

81413b21 

81413b25 



9 - 1342 ENGINE - ELECTRICAL DIAGNOSTICS - 5.9L DIESEL --------- DR 

10. (K44) SIGNAL CIRCUIT SHORT TO VOLTAGE 

Measure the voltage between the (K44) signal circuit in the sensor har~ 
ness connector and battery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 11 

No »Repair (K44) signal circuit shorted to voltage. 

11. ECM 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Reconnect the ECM harness connectors. 
Measure the voltage between the (K44) signal circuit in the sensor har
ness connector and battery negative. 

Is the voltage less than 1 volt? 

Yes »Test Complete. 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0381-WAIT TO START LAMP INOPERATIVE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The cluster sends a signal to the ECM that it has detected a failed wait to start lamp. 

Possible Causes 

FUSED IGNITION SWITCH OUTPUT CIRCUIT OPEN 

WAIT-TO-START LIGHT BULB 

WIRING/CONNECTOR PROBLEM 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. WAIT-TO-START LAMP DOES NOT COME ON 

Turn the ignition off. 
While watching the wait-to-start lamp, turn the ignition key on. 

Did the wait-to-start lamp light? 

Yes »Go To 2 

No »Go To 3 

2. WAIT~T.O-START LAMP STAYS ON ALL T~E TIME 

Turn the ignition off. 
While watching the wait-to-start lamp, turn the ignition key on. 

Does the wait-to-start lamp stay on all the time? 

Yes »Go To 3 

No »Wait-to-start Lamp operating normally. Test passed. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 
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3. FUSED IGNITION SWITCH OUTPUT CIRCUIT OPEN 

Turn the ignition off. 

Remove the cluster. 

NOTE: Check connectors· Clean/repair as necessary. 
Turn the ignition on. 
Using a 12-Volt test Light, check the Fused Ignition Switch Run/Start 
circuit. 

Is the light illuminated and bright? 

Yes »Go To 4 

No »Repair the open fused Ignition Switch Output circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. WAIT-TO-START LIGHT BULB 

Remove and inspect the Wait-to-Start Bulb. 

Is the Bulb Ok? 

Yes »Test complete. 

No »Replace the Wait-ta-Start BUlb. 

#25 

CLUSTERC3 
81413b81-

Perform POWERTRAIN VERIFICATION TEST (DIESEL)~ (Refer to 9 - ""ENGINE - STANDA~D 'PROCE
DURE) 
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P0461-FUEL LEVEL UNIT NO CHANGE OVER TIME 
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• When Monitored: 
While the engine is running . 

• Set Condition: 
Fuel level does not change by a calibrated amount over a calibrated amount of time. 

EXTERNAL DAMAGE TO FUEL TANK 

FUEL LEVEL SENSOR 

Possible Causes 

INSIDE OF FUEL TANK OBSTRUCTED DAMAGED 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. EXTERNAL DAMAGE TO FUEL TANK 

Visually inspect the fuel tank for external damage. 

Is the fuel tank damaged from the outside? 

Yes »Fix or replace the fuel tank. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE· STANDARD PROCE
DURE) 

No »Go To 2 

2. FUEL LEVEL SENSOR 

Disconnect the wiring harness from the fuel level sensor. 

NOTE: Check connectors - Clean/repair as necessary. 
Remove the fuel level sensor from the fuel tank. 

Does the fuel level float move freely? 

Yes »Go To 3 

No »Replace the fuel level sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

3. FUEL LEVEL SENSOR 

Measure the resistance between the sensor (N4) signal circuit and (K900) return circuit while moving the sensor 
float arm. 

Does the resistance level change as you move the sensor arm? 

Yes »Go To 4 

No »Replace the fuel level sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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4. INSIDE OF FUEL TANK OBSTRUCTED DAMAGED 

Visually inspect the inside of the fuel tank for obstructions. 

Is the inside of the fuel tank damaged or obstructing the fuel level sensor? 

Yes »Test Complete. 

No »Replace the fuel tank. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0462-LOW VOLTAGE DETECTED AT THE FUEL LEVEL SENSOR 
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• When Monitored: 
Ignition on and battery voltage above 10.4 volts . 

• Set Condition: 
The signal voltage from the sensor falls below a calibrated value for a calibrated amount of time. 

Possible Causes 

FUEL LEVEL SENSOR 

(N4) SIGNAL CIRCUIT OPEN 

(N4) SIGNAL CIRCUIT SHORTED TO VOLTAGE 

INTERMITTENT CONDITION 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. FUEL LEVEL SENSOR 

Turn the ignition off. 
Disconnect the Fuel Level Sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the sensor across the (N4) signal circuit and (K900) return circuit. 

Is the resistance less than 10 ohms? 

Yes »Go To 2 

No »Replace the fuel level sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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2. (N4) SIGNAL CIRCUIT OPEN 

Disconnect the ECM harness connectors. 

NOTE: Check connectors • Clean/repair as necessary. 
Measure the resistance of the (N4) signal circuit between the ECM har
ness connector and the sensor harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 3 

No »Repair the open (N4) signal circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3. (N4) SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage between the (N4) signal circuit and battery nega
tive. 

Is the voltage greater than 1 volt? 

Yes »Repair the (N4) signal circuit shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 
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4. ECM 

Reconnect the ECM harness connector. 
While monitoring with the scan tool, connect a jumper wire between the 
(N4) signal circuit in the sensor harness connector and battery negative. 

Did the DTC P0463 set? 

Yes »Test Complete. 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

N4 
~, 
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P0463-HIGH VOLTAGE DETECTED AT THE FUEL LEVEL SENSOR 
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• When Monitored: 
Ignition on and battery voltage above 10.4 volts . 

• Set Condition: 
The signal voltage from the sensor goes above a calibrated value for a- calibrated amount of time. 

Possible Causes 

FUEL LEVEL SENSOR 

(N4) SIGNAL CIRCUIT SHORTED TO GROUND 

INTERMITTENT CONDITION 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. FUEL LEVEL SENSOR 

Disconnect the ECM harness connectors. 
Disconnect the Fuel level sensor harness connector. 

NOTE: Check connectors· Clean/repair as necessary. 
Measure the resistance of the Fuel level sensor across the (N4) signal circuit and (K900) return circuit. 

Is the resistance less than 10 ohms? 

Yes »Go To 2 

No »Replace the Fuel level sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. (N4) SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (N4) signal circuit in the sensor 
harness connector and battery negative. 

Is the resistance less than 10 Ohms? 

Yes »Repair the (N4) signal circuit shorted to ground. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 
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3. ECM 

Reconnect the ECM harness connector. 
While monitoring with the scan tool, disconnect the Fuel level sensor harness connector. 

Did the DTC P0462 set? 

Yes »Test Complete. 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 



DR ---------ENGINE - ELECTRICAL DIAGNOSTICS· 5.9L DIESEL 9 .. 1355 

P0477-LOW VOLTAGE ON THE ENGINE BRAKE DRIVER 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
When the ignition is on. 

• Set Condition: 
When the signal from the engine brake driver output does not match the signal from the engine brake driver 
feedback. 

WIRING HARNESS 

ENGINE BRAKE DRIVER RELAY 

FUSED B+ OPEN 

Possible Causes 

ENGINE BRAKE DRIVER SIGNAL CIRCUIT OPEN 

INTERMITTENT CONDITION 

ENGINE BRAKE DRIVER SIGNAL CIRCUIT SHORTED TO BATTERY NEGATIVE 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. RELAY CLICKING 

Turn the engine off (ignition on). 
With the scan tool, actuate the exhaust brake relay. 

Can you hear the Relay clicking? 

Yes »Go To 2 

No »Go To 3 

2. WIRING HARNESS 

With the scan tool, actuate the exhaust brake relay_ 
While the relay is clicking, wiggle the wiring harness and connectors throughout the circuit. 

Does this interrupt the clicking? 

Yes »Repair or replace the wiring harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. ENGINE BRAKE DRIVER RELAY 

Remove the Engine Brake Driver Relay. 
Check connectors - Clean/repair as necessary. 
Measure the resistance between terminals 86 and 85 of the engine brake relay. 

Is the resistance less than 100 Ohms? 

Yes »Go To 4 

No »Replace the Engine Brake Driver Relay. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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4. FUSED B+ OPEN 

Ignition on, engine not running. 
Measure the voltage of the Fused B+ Supply circuit at the Engine Brake Relay. 

Is the voltage within 10% of battery voltage? 

Yes »Go To 5 

No »Repair the open B+ circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 . ENGINE· STANDARD PROCE· 
DURE) 

5. ENGINE BRAKE DRIVER SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the Engine Brake Driver signal circuit between the Relay harness connector and the ECM 
harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 6 

No »Repair the open Engine Brake driver circuit open from relay to ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. ENGINE BRAKE DRIVER SIGNAL CIRCUIT SHORTED TO BATTERY NEGATIVE 

Measure the resistance of the Engine Brake Driver signal circuit between the Relay connector and battery negative. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 7 

No »Repair Engine brake driver shorted to Battery negative. 

7. ECM 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

Reconnect the ECM harness connectors. 
Using the scan tool, actuate the Engine Brake Driver Relay. 
While monitoring with the scan tool, use a jumper wire to connect 12 volts to the relay signal circuit with the relay 
disconnected. 

Did the DTe P0478? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace ECM. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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P0478-HIGH VOLTAGE ON THE ENGINE BRAKE DRIVER 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
When the ignition is on . 

• Set Condition: 
When the signal from the engine brake driver output does not match the signal from the engine brake driver 
feedback. 

Possible Causes 

RELAY LOOSE 

ENGINE BRAKE DRIVER CONTROL CIRCUIT SHORTED TO VOLTAGE 

ENGINE BRAKE RELAY 

INTERMITTENT CONDITION 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. RELAY 

Ignition on, engine not running. 
With the scan tool, actuate the Engine Brake Driver Relay. 

Can you hear the Relay clicking? 

Yes »Go To 2 

No »Go To 3 

2. RELAY LOOSE 

While the relay is clicking, wiggle the wiring harness and connectors. 

Does this interrupt the clicking? 

Yes »Repair the loose connection. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. ENGINE BRAKE DRIVER CONTROL CIRCUIT 

Turn the ignition off. 
Remove the Engine Brake Driver Relay. 
Disconnect the ECM harness connectors. 
Check connectors - Clean/repair as necessary. 
Measure the voltage of the Engine Brake Driver Control Circuit between the relay terminal and battery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 4 

No »Repair Engine Brake Driver Control Circuit shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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4. ENGINE BRAKE RELAY 

Measure the resistance between terminals 85 and 86 of the engine brake relay. 

Is the resistance less than 10 ohms? 

Yes »Replace the engine brake relay. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 5 

5. ECM 

Reconnect the ECM harness connectors. 

Reinstall the Engine Brake relay. 
Ignition on, engine not running. 
While monitoring with the scan tool, remove the Engine Brake Driver Relay. 

Did P0477 set? 

Yes »Refer to the INTERMITIENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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• When Monitored: 
When the ignition is on . 

• Set Condition: 
When the control coil is electrically shorted or open. 

Possible Causes 

FAN CLUTCH 

WIRE HARNESS DAMAGED 

OPEN (K160) FAN CLUTCH DRIVER CIRCUIT 

(K160) DRIVER CIRCUIT SHORTED TO (K690) RETUR.N CIRCUIT 

(K160) DRIVER CrRCUIT SHORTED TO BATTERY NEGATIVE 

INTERMITTENT CONDITION 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. FAN CLUTCH 

Disconnect the fan clutch harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance between the (K160) Fan Clutch Driver circuit 
and the fan speed (K690) Sensor Return circuit on the fan clutch 
assembly. 

Is the resistance less than 10 Ohms? 

Yes »Replace the fan clutch. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 2 
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2. FAN CLUTCH 

Disconnect the Fan Clutch harness connectors. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance between the (K160) Fan Clutch Driver circuit 
and the fan clutch (F504) battery supply circuit on the fan clutch assem
bly. 

Is the resistance less than 6 Ohms or greater than 10 Ohms? 

Yes »Replace the fan clutch. 
Periorm POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 

3. OPEN FAN CLUTCH DRIVER CIRCUIT 

Disconnect the ECM harness connectors. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the (K160) Fan Clutch Driver circuit between 
the ECM harness connector and the fan clutch harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Repair the open in the (K160) Fan Clutch Driver circuit: 
Periorm POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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4. (K160) FAN CLUTCH DRIVER CIRCUIT SHORTED TO (K690) RETURN CIRCUIT 

Measure the resistance between the (K160) Fan Clutch Driver circuit 
and the fan speed sensor (K690) Sensor Return circuit at the sensor 
harness connector. 

Is the resistance greater than 100K Ohms? 

Yes »Go To 5 

No » Repair the (K160) Driver circuit shorted to (K690) Return 
circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

5. (K160) DRIVER CIRCUIT SHORTED TO BATTERY NEGATIVE 

Measure the resistance between the (K160) Fan Clutch Driver circuit 
and the battery negative. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 6 

No »Repair the (K160) Driver circuit shorted to battery negative. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. ECM 

Reconnect the ECM hamess connectors. 
Measure the resistance of the (K160) Fan Clutch Driver circuit between 
the fan clutch connector and battery negative. 

Is the resistance greater than 100k Ohms? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diag-

No 

nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

» replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) ~1"tY#l (Kl~) 
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• When Monitored: 
While the engine is running . 

• Set Condition: 
The actual fan speed is less than 50 RPM or more than 6000 RPM. 

Possible Causes 

OTHER DTC'S 

(K161) SIGNAL CIRCUIT SHORT TO (K668) 5-VOLT SUPPLY CIRCUIT 

(K161) SIGNAL CIRCUIT OPEN FROM ECM TO FAN CLUTCH ASSEMBLY 

(K66S) 5-VOLT SUPPLY CKT OPEN FROM ECM HARNESS CONNECTOR TO FAN CLUTCH HARNESS 
CONNECTOR 

INTERMITTENT CONDITION 

(K161) SIGNAL CIRCUIT SHORTED TO (690) RETURN IN THE HARNESS 

(K161) SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K161) SIGNAL CIRCUIT IN ECM SHORTED TO GROUND INSIDE ECM 

(K161) SIGNAL CIRCUIT SHORTED TO VOLTAGE IN THE ECM 

(K66S) 5-VOLT SUPPLY CIRCUIT IN ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S PRESENT 

With the scan tool, read DTCs. 

Is DTC P0480 present? 

Ves »Repair other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. FAN CLUTCH SHORTED 

Disconnect the wiring harness from the fan clutch assembly. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the signal circuit in the fan clutch assembly and the return circuit in the fan clutch 
assembly. 

Is the resistance less than 10 Ohms? 

Ves »Replace the fan clutch assembly. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 
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3. FAN CLUTCH ASSEMBLEY SHORTED TO GROUND 

Measure the resistance between the signal circuit in the fan clutch assembly and battery negative. 

Is the resistance less than 10 Ohms? 

Yes »Replace the fan clutch assembly. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. (K161) SIGNAL CIRCUIT SHORT TO (K668) 5-VOLT SUPPLY CIRCUIT 

Disconnect the Fan clutch connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance between the (K161) signal circuit in the fan 
clutch assembly and the battery (K66S) 5-volt supply circuit in the fan 
clutch assembly. 

Is the resistance less than 10 Ohms? 

Yes »Replace the Fan clutch assembly. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 ~(~~G~V 
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5. (K161) SIGNAL CIRCUIT OPEN FROM ECM TO FAN CLUTCH ASSEMBLY 

Disconnect the ECM harness connectors. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the (K161) signal circuit between the ECM 
harness connector and the fan clutch assembly harness connector. 

Is the resistance less than 10 Ohms? 

Yes 

No 

» Go To 6 

» Repair the open (K 161) circuit from the ECM harness con
nector to the Fan clutch harness connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. (K668) 5-VOLT SUPPLY CIRCUIT OPEN FROM ECM HARNESS CONNECTOR TO FAN CLUTCH HARNESS 

Measure the resistance of the (K668) 5-volt supply circuit between the 
ECM harness connector and the fan clutch assembly harness connec
tor. 

Is the resistance less than 10 Ohms? 

Yes »Go To 7 

No »Repair the open (K668) circuit from ECM harness connector 
to Fan clutch connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. (K161) SIGNAL CIRCUIT SHORTED TO RETURN IN THE HARNESS 

Measure the resistance between the (K161) signal circuit in the fan 
clutch assembly harness connector and the return circuit in the fan 
clutch assembly harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Repair the shorted (K161) circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 8 

8. (K161) SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage between the (K161) signal circuit in the fan clutch 
assembly harness connector and battery negative. 

Is the voltage greater than 1 volt? 

Yes »Repair the (K161) signal circuit shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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9. (K161) SIGNAL CIRCUIT IN ECM SHORTED TO GROUND INSIDE ECM 

Reconnect the ECM harness connectors. 
Measure the resistance between the (K161) signal circuit in the fan 
clutch assembly harness connector and battery negative. 

Is the resistance less than 10 Ohms? 

Yes »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 10 

1 O. (K161) SIGNAL CIRCUIT SHORTED TO VOLTAGE IN THE ECM 

Reconnect the fan harness connector. 
Turn the ignition on. 
While back probing the fan connector measure the voltage between the 
fan speed (K161) signal circuit in the fan clutch assembly harness con
nector and battery negative while manually rotating the fan blade. 

Did voltage go from less than 0.7 volts to 4.5 to 5.5 volts? 

Ves »Repair the Fan Speed (K161) Signal circuit in the engine 

No 

harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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11. (K668) 5-VOLT SUPPLY CIRCUIT IN ECM 

Turn the ignition on. 
Measure the voltage between the (K668) 5-volt supply circuit in the fan 
clutch assembly harness connector and battery negative. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diag-
nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0500-NO VEHICLE SPEED SENSOR SIGNAL 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
While the engine is running . 

• Set Condition: 
The ECM indicates signals of motion; however, the ABS module does not. 

ABS MODULE 

COMMUNICATION FAULT 

INTERMITTENT CONDITION 

ECM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. COMMUNICATION FAULT IN OTHER MODULES 

Ignition on, engine not running. 
With the scan tool in Network view, Network Topology, make sure all modules are in communication. 

Are all modules in communications? 

Yes »Refer to ABS electrical diagnostics. "*VEHICLE SPEED SENSOR OUTPUT (EBC340)" or "*VEHICLE 
SPEED SENSOR OUTPUT (EBC125)" (Refer to 5 • BRAKES/ELECTRICAL - DIAGNOSIS AND TEST
ING) 
If this did not fix vehicle replace the ECM. 
Replace and program the Engine Control Module (Refer to 9 • ENGINE - STANDARD PROCEDURE) 

No »Repair the Can BUS circuit as necessary. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0513-SKIM INVALID KEY ERROR 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Key on 

• Set Condition: 
Invalid Key Code received from SKIM Module 

GENERAL NETWORK ERROR 

KEY NOT PROGRAMMED 

INCORRECT KEY 

INCORRECT VIN IN ECM OR SKIM 

Possible Causes 

LOSSS OF COMMUNICATION BETWEEN ECM AND SKIM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . ACTIVE DTC 

Ignition on, engine not running. 
With the scan tool, read the ECM DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 6 

2. NO COMMUNICATION WITH SKIM 

With the scan tool, attempt to communicate with the SKIM. 

Can the scan tool communicate with the SKIM? 

Yes »Go To 3 

No »Refer to Section 8 - Electrical VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS and perform 
the appropriate Diagnostic Procedure. 
Perform SKIM VERIFICATION. (Refer to 8 ~ ELECTRICAUVEHICLE THEFT SECURITY - STANDARD 
PROCEDURE) 

3. SKIM TROUBLE CODES SET 

With the scan tool, check for SKIM DTCs. 

Are any OTCs present in the SKIM? 

Yes »Refer to Section 8 - Electrical VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS and perform 
the appropriate Diagnostic Procedure. 
Perform SKIM VERIFICATION. (Refer to 8 ELECTRICAUVEHICLE THEFT SECURITY - STANDARD 
PROCEDURE) 

No »Go To 4 
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4. VIN PROGRAMMED INTO ECM 

With the scan tool, display the VIN that is programmed in the ECM. 

Has a VIN been programmed into the ECM? 

Yes »Go To 5 

No »Program the correct VIN into the ECM and retest. 

5. ECM 

Perform SKIM VERIFICATION. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY - STANDARD 
PROCEDURE) 

Turn the ignition off. 
Replace and program the SKIM per Service Information. 
Ignition on, engine not running. 
With the scan tool, erase all SKIM and ECM DTCs. 
Attempt to start and idle the engine. 
With the scan tool, read the ECM DTCs. 

Does the scan tool display this code? 

Yes »NOTE: Before continuing, check the ECM harness connector terminals for corrosion, damage, or termi-
nal push out. Repair as necessary. Replace and program the Engine Control Module per Service Infor
mation. 
Perform SKIM VERIFICATION. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY - STANDARD 
PROCEDURE) 

No »Test Complete. 

6. IGNITION KEY 

NOTE: You must obtain the SKIM pin number. 

NOTE: This DTC could have been set it the SKIM harness connector was disconnected, or if the SKIM was 
replaced recently. 

NOTE: All keys that the customer uses for this vehicle must be tested to verify they are operating properly. 
Ignition on, engine not running. 
Verity the correct VIN is programmed into the ECM and SKIM. 
Turn the ignition off. 
With each customer key turn the ignition on and crank the engine to start. 
With the scan tool, read the ECM DTCs. Look for P0513. 

Is the DTC P0513 still active? 

Yes »Replace the Ignition Key. 
Perform SKIM VERIFICATION. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY - STANDARD 
PROCEDURE) 

No »Test Complete. 

NOTE: If this DTC cannot be reset, it could have been an actual theft attempt. 
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P0514-BAT TEMPERATURE SENSOR RATIONALITY 
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• When Monitored: 
While the engine is running . 

• Set Condition: 
The ECM does not read a change in value from the sensor over time. 

BATIERY TEMP SENSOR 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE· 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. BATTERY TEMP SENSOR 

Remove the temperature sensor and reconnect the wiring harness connector to the sensor. 
Monitor scan tool, while heating the sensor with an external heat source (DO NOT USE OPEN FLAME). 

Does the reading from the sensor increase at least .150 C (50 F on the scan tool? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace the battery temperature sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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POS16-LOW VOLTAGE AT THE BAT TEMP SENSOR 
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• When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM falls below a calibrated threshold for a certain period of time. 

Possible Causes 

BATTERY TEMP SENSOR 

(K25) SIGNAL CIRCUIT SHORTED TO GROUND 

(K25) SIGNAL CIRCUIT SHORTED 

INTERMITTENT CONDITION 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. BATTERY TEMP SENSOR 

Turn the ignition off. 
Disconnect the Battery temp sensor hamess connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the Battery temp sensor. 

Is the resistance between 300 and 90k ohms? 

Yes »Go To 2 

No »Replace the battery temp sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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2. (K2S) SIGNAL CIRCUIT SHORTED TO GROUND 

Disconnect the ECM harness connectors. 
Check connectors - Clean/repair as necessary. 
Measure the resistance between the engine ground and the tempera
ture sensor (K25) signal circuit at the sensor connector. 

Is the resistance more than 100 k ohms? 

Ves »Go To 3 

No »Repair the Battery temp sensor (K25) signal circuit shorted 
to ground. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3. (K2S) SIGNAL CIRCUIT SHORTED 

Measure the resistance between the Battery temp sensor (K25) signal 
circuit and all other circuits in the ECM harness connector of the engine 
harness. 

Is the resistance more than 100k ohms? 

Ves »Go To 4 

No »Repair the (K25) signal circuit shorted to another circuit. 
Perform POWERTRAIN VERIFICATION TEST (DiESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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4. INTERMITTENT CONDITION 

Reconnect the disconnected Battery temp sensor harness connector. 
While monitoring with scan tool, disconnect the temperature sensor harness connector. 

Did P0517 set? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0517-HIGH VOLTAGE AT THE BAT TEMP SENSOR 
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• When Monitored: 
With ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM is above a calibrated threshold for a certain period of time. 

BATTERY TEMP SENSOR 

(K2S) SIGNAL CIRCUIT OPEN 

(K900) RETURN CIRCUIT OPEN 

(K25) SIGNAL CIRCUIT SHORTED 

ECM 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. BATTERY TEMP SENSOR 

Disconnect the Battery temp sensor harness connector. 

Check connectors - Clean/repair as necessary. 

Measure the resistance of the Battery temp sensor 

Is the resistance between 300 and 90k ohms? 

Yes »Go To 2 

No »Replace the Battery temp sensor. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

2. OPEN CIRCUIT 

Reconnect the disconnected Battery temp sensor harness connector. 

Disconnect the ECM harness connectors. 

Check connectors - Clean/repair as necessary. 

Measure the resistance between the temperature sensor (K25) signal 
and (K900) return circuits at the ECM harness connector. 

Is the resistance between 300 and 90k ohms? 

Yes »Go To 5 

No »Go To 3 
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3. (K2S) SIGNAL CIRCUIT OPEN 

Disconnect the Battery temp sensor harness connector. 
Measure the resistance of the sensor (K25) signal circuit between the 
sensor harness connector and the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Repair the open (K25) signal circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. (K900) RETURN CIRCUIT OPEN 

Measure the resistance of the sensor (K900) return circuit between the 
sensor harness connector and the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No »Repair the open (K900) return circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. (K25) SIGNAL CIRCUIT SHORTED 

Check for a short circuit from (K25) signal circuit to all other circuits at 
the ECM harness connector. 

Is the resistance more than 100k ohms? 

Yes »Go To 6 

No » Repair the shorted (K25) signal circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

6. ECM 

Reconnect the ECM harness connectors. 
While monitoring with the scan tool, use a jumper wire and connect the 
sensor (K25) signal circuit to the sensor (K900) return circuit at the sen
sor harness connector. 

Did P0516 set? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diag-

No 

nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

» Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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• When Monitored: 
While the key is on . 

• Set Condition: 
Oil pressure is detected wtth engine RPM = 0 for 30 seconds. 

OIL PRESSURE SWITCH 

(G6) SIGNAL CIRCUIT OPEN 

INTERMITTENT CONDITION 

ECM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OIL PRESSURE SWITCH 

Turn the ignition off. 
Disconnect the Oil pressure switch hamess connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance between the oil pressure switch terminal and 
ground .. 

Is the resistance less than 10 ohms? 

Yes »Go To 2 

No »Replace the oil pressure switch. 
Periorm POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

81427840 
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2. (G6) SIGNAL CIRCUIT OPEN 

Disconnect the ECM harness connectors. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the oil pressure switch (G6) signal circuit 
between the oil pressure switch harness connector and the ECM har
ness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 3 

No »Repair the open Oil pressure (G6) signal circuit. 

3. ECM 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Reconnect the ECM harness connectors. 
Turn the ignition on. 
Measure the voltage between the oil pressure (G6) signal circuit at the 
oil pressure switch harness connector and ground. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Refer to the INTERMITIENT CONDITION Symptom (Diag-
nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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• When Monitored: 
While the engine is running. 

• Set Cond ition: 
The oil pressure detected by the ECM is less than a calibrated value. 

LOW OIL LEVEL 

(G6) SIGNAL CIRCUIT SHORT TO GROUND 

OIL PRESSURE SWITCH 

INTERNAL ENGINE DAMAGE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. LOW OIL LEVEL 

Check the engine oil level. 

Is the engine oil in the safe operating range? 

Yes »Go To 2 

No »Repair any condition that may cause the oil level to be above or below the safe operating range. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. SIGNAL CIRCUIT SHORT TO GROUND 

With the scan tool, erase DTCs. 
Turn the ignition off. 
Disconnect the oil pressure switch harness connector. 
Turn the ignition on for 1 minute. 

Did DTC P0521 set? 

Yes »Go To 3 

No »Repair the (G6) signal circuit shorted to ground. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

3. OIL PRESSURE SWITCH 

Measure the engine oil pressure with a mechanical gauge. 

Is the oil pressure within the acceptable operating range? 

Yes »Replace the oil pressure switch. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Repair internal engine damage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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• When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 

• Set Condition: 
The circuit voltage to the ECM falls below a calibrated threshold for a certain period of time. 

Possible Causes 

OTHER DTC'S 

AlC PRESSURE SENSOR 

(C918) SIGNAL CIRCUIT SHORTED TO (K55) RETURN CIRCUIT 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO (K55) RETURN CIRCUIT 

(C918) SIGNAL CIRCUIT OPEN FROM ECM HARNESS CONNECTOR TO AlC HARNESS CONNECTOR 

(F855) 5-VOLT SUPPLY CIRCUIT OPEN FROM ECM HARNESS TO AlC HARNESS CONNECTORS 

(C918) SIGNAL CIRCUIT SHORTED TO GROUND 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Turn the ignition on. 
With the scan tool, read DTGs. 

Are other DTC's present? 

Yes »Repair other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. HARNESS OPEN 

Disconnect the AlC pressure sending unit harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the voltage between the (F855) 5-volt supply and (K916) 
return circuits of the sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 3 

No »Go To 4 

#2 (F855) 

~~#1(~16) 
:(8: 
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PR.!.SSURI! 
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3. AlC PRESSURE SENSOR 

While monitoring scan tool, use a jumper wire to connect the (F855) 
5-volt supply circuit to the (C918) signal circuit at the sensor harness 
connector. 

Did P0533 set? 

Yes »Replace the AlC pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 

4. (C918) SIGNAL CIRCUIT SHORTED TO THE (K916) RETURN CIRCUIT 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Measure the resistance between the (C918) signal circuit and (K916) 
retum circuit in the sensor harness connector. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 5 

No »Repair the (C918) signal circuit shorted to the (K916) return 
circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO THE (K916) RETURN CIRCUIT 

Measure the resistance between the (F855) 5-volt supply circuit and 
(K916) return circuit in the sensor harness connector. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 6 

No »Repair the (F855) 5-volt supply circuit shorted to the (K916) 
return circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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81427d17 

6. (C918) SIGNAL CIRCUIT OPEN FROM ECM HARNESS CONNECTOR TO Ale HARNESS CONNECTOR 

Measure the resistance of the (C918) signal circuit between the sensor 
harness connector and the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 7 

No »Repair the open (C918) signal circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. (F855) 5-VOLT SUPPLY CIRCUIT OPEN FROM ECM HARNESS CONNECTOR TO A/C HARNESS CONN 

Measure the resistance of the (F855) 5-volt supply circuit between the 
sensor harness connector and the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 8 

No » Repair the open (F855) 5-volt supply circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

8. (C918) SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (C918) signal circuit in the sensor 
harness connector and battery negative. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 9 

No »Repair the (C918) signal circuit shorted to ground. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

20 

30 

40 

50 

60 

2 

4 

TRANSDUCER-AIC 
PRESSURE 

(DIESEL) 

#54 (F855) 

MODULE-ENGltE 

CONTROLC1 

1RAN8DUCER-AIC 

PRESSURE 
(DIESEL) 

51 

11 

21 

31 

41 

81427e07 

81427eOb 



9 - 1394 ENGINE - ELECTRICAL DIAGNOSTICS - 5.9l DIESEL ---------- DR 

9. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (F855) 5-volt supply circuit in -the 
sensor harness connector and battery negative. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 10 

No »Repair the (F855) 5-volt supply circuit shorted to ground. 

10. ECM 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Reconnect the ECM harness connectors. 
Turn the ignition on. 

While monitoring scan tool, use a jumper wire to connect the (F855) 
5-volt supply circuit with the (C918) signal circuit at the sensor harness 
connector. 

Did DTC P0533 set? 

Yes »Test Complete. 

No »Replace the ECM. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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• When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM is above a calibrated threshold for a certain period of time. 

Possible Causes 

OTHER DTC'S 

AlC PRESSURE SENSOR 

(C918) SIGNAL CIRCUIT SHORTED TO BATTERY POSITIVE 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO BATTERY POSITIVE 

(K916) RETURN CIRCUIT OPEN FROM ECM HARNESS CONNECTOR TO AlC HARNESS CONNECTOR 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Turn the ignition on. 
With the scan tool, read DTCs. 

Are other DTC's present? 

Yes »Repair other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. HARNESS OPEN 

Turn the ignition off. 
Disconnect the AlC pressure sending unit harness connector. 
Check connectors - Clean/repair as necessary. 

Turn the ignition on. 
Measure the voltage between the (F855) 5-volt supply circuit and 
(K916) return circuit of the sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 3 

No »Go To 4 
#2 (FiW.1 (K916) 
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3. Ale PRESSURE SENSOR 

While monitoring scan toot. use a jumper wire to connect the (K916) 
return circuit to the (C918) signal circuit at the sensor harness connec
tor. 

Did P0532 set? 

Yes »Replace the AlC pressure sensor. 

No 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 • ENGINE - STANDARD PROCEDURE) 

» Go To 4 

4. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO BATIERY NEGATIVE 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Check connectors - Clean/repair as necessary. 
Measure the voltage between the (F855) 5-volt supply circuit at the har
ness connector and battery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 5 

No »Repair the (F855) 5-volt supply circuit shorted to the battery 
negative. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. (C918) SIGNAL CIRCUIT SHORTED TO BATTERY NEGATIVE 

Measure the voltage between the (C918) signal circuit at the harness 
connector and battery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 6 

No »Repair the (C918) signal circuit shorted to the battery neg-
ative. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. (K916) RETURN CIRCUIT OPEN FROM ECM HARNESS CONNECTOR TO AlC HARNESS CONNECTOR 

Measure the resistance of the (K916) return circuit between the sensor 
harness connector and the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 7 

No »Repair the open (K916) return circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 2 
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7. ECM 

Reconnect the ECM harness connectors. 
Turn the ignition on. 
While monitoring scan tool, use a jumper wire to connect the (K916) 
return circuit with the (C918) signal circuit at the sensor harness con
nector. 

Did DTC P0532 set? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diag-
nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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POS41-LOW VOLTAGE ON THE #1 INTAKE AIR HEATER RELAY 
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• When Monitored: 
When the ignition is on . 

• Set Condition: 
When the signal from the #1 intake air heater output does not match the signal from the #1 intake air heater 
feedback. 

LOOSE CONNECTION 

INTAKE AIR HEATER RELAY 

Possible Causes 

SIGNAL CIRCUIT OPEN FROM RELAY TO ECM -

SIGNAL CIRCUIT SHORTED TO BATTERY NEGATIVE 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) < 

Diagnostic Test 

1. RELAY CLICKING 

Ignition on, engine not running. 
With the scan tool, actuate the #1 Intake Air Heater. 

Can you hear the Relay clicking? 

Yes »Go To 2 

No »Go To 3 

2 . LOOSE CONNECTION 

WhUe the relay is clicking, wiggle the wiring harness and connectors. 

Does this interrupt the clicking? 

Yes »Repair the poor connection. . 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 . ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. INTAKE AIR HEATER RELAY 

Turn the ignition off. 
Remove the Intake Air Heater #1 Relay. 
Check connectors - Clean/repair as necessary. 
Measure the resistance between the signal and return posts of the intake air heater relay. 

Is the resistance between 15 and 25 Ohms? 

Yes »Go To 4 

No »Replace the Intake Air Heater #1 relay. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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4. SIGNAL CIRCUIT OPEN FROM RELAY TO ECM 

Disconnect the ECM harness connectors. 
Check connectors· Clean/repair as necessary. 
Measure the resistance of the intake air heater relay signal circuit between the ECM connector and the intake air 
heater relay connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No »Repair the open signal circuit from PDC to ECM harness connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. SIGNAL CIRCUIT SHORTED TO BATTERY NEGATIVE 

Measure the voltage between the signal circuit of the intake air heater relay and battery negative. 

Is the voltage greater than 1 volts? 

Yes »Repair the signal circuit shorted to Battery negative. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 6 

6. ECM 

Reconnect the ECM harness connectors. 
Disconnect the intake air heater relay signal wire and use a jumper to connect it to battery negative. 
Turn the ignition on. 
With the scan tool, read DTCs. 

Did DTC P0542 set? 

Yes »Refer to the INTERMITIENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 
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P0542-HIGH VOLTAGE ON THE #1 INTAKE AIR HEATER RELAY 
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• When Monitored: 
When the ignition is on . 

• Set Condition: 
When the signal from the #1 Intake Air Heater output does not match the signal from the #1 Intake Air Heater 
feedback. 

LOOSE CONNECTION 

INTAKE AIR HEATER RELAY 

Possible Causes 

SIGNAL CIRCUIT SHORTED TO BATTERY NEGATIVE 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. RELAY CLICKING 

Ignition on, engine not running. 
With the scan tool, actuate the Intake Air Heater relay. 

Can you hear the Relay clicking? 

Yes »Go To 2 

No »Go To 3 

2. LOOSE CONNECTION 

While the relay is clicking, wiggle the wiring harness and connectors. 

Does this interrupt the clicking? 

Yes »Repair the poor connection. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. INTAKE AIR HEATER RELAY 

Turn the ignition off. 
Remove the Intake Air Heater Relay. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the Signal and return posts of the intake air heater relay. 

Is the resistance between 15 and 25 Ohms? 

Ves »Go To 4 

No »Replace the Intake Air Heater relay. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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4. SIGNAL CIRCUIT SHORTED TO BATTERY NEGATIVE 

Disconnect the ECM harness connector(s). 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the signal circuit of the intake air heater relay and battery negative. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 5 

No »Repair signal circuit shorted to battery negative. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

5. SIGNAL CIRCUIT SHORTED TO OTHER CIRCUITS 

Measure the resistance between the signal circuit of the intake air heater relay and all other circuits in the ECM 
harness connector. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 6 

No »Repair signal circuit shorted to other circuits. 

6. ECM 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

Reconnect the ECM harness connectors. 
Turn the ignition on. 
Disconnect the intake air heater relay signal wire. 

Did DTC P0542 or 2608 set? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace the ECM. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 
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• When Monitored: 
With the key on or the engine running . 

• Set Condition: 
The battery voltage detected by the ECM is less than a calibrated value. 

P0622 PRESENT 

P2502 PRESENT 

P2503 PRESENT 

BATTERY TERMINAL CONNECTIONS 

ACCESSORY WIRING 

BATTERY 

HIGH RESISTANCE IN WIRE HARNESS 

ECM 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. P0622 PRESENT 

With the scan tool, read DTCs. 

Is P0622 set? 

Yes »Repair P0622 first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. P2502 PRESENT 

With the scan tool, read DTCs. 

Is P2502 set? 

Yes »Repair P2502 first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE· STANDARD PROCE
DURE) 

No »Go To 3 

3. P2503 PRESENT 

With the scan tool l read DTCs. 

Is P2503 set? 

Yes »Repair P2503 first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 
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4. BATTERY TERMINAL CONNECTIONS 

Visually inspect the positive and negative connections at the batteries and inspect the battery negative connections 
at the engine block. 

Are the connections free of corrosion and are they tight? 

Yes »Go To 5 

No »Repair the poor connections. 
Penorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. ACCESSORY WIRING 

Check for add-on or accessory wiring at positive (+) terminal of the battery 

Are there any damaged wires at the battery? 

Yes »Repair accessory wiring. 
Penorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGI~E - STANDARD PROCE
DURE) 

No »Go To 6 

6. BATTERY(S) 

Penorm battery load test using the Midtronics Micro 420 battery system tester. 

Did the battery(s) pass the test? 

Yes »Go To 7 

No »Replace the weak battery or batteries. 
Penorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE· STANDARD PROCE-
DURE) . ," 

7. HIGH RESISTANCE IN WIRE HARNESS 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Disconnect the battery terminals. 
Measure the resistance from the positive and negative battery posts to 
the appropriate circuits in the ECM harness connector 

Is the resistance less than 10 Ohms? 

Yes »Go To 8 

No »Repair the high resistance in the wire harness. 
Penorm POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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8. ECM 

Reconnect the battery terminals. 
Measure and record the voltage between battery positive pins of the 
ECM connector and the battery negative circuits of the ECM harness 
connector. 
Reconnect the ECM harness connectors. 
Use the scan tool to measure and record battery voltage. 

Are the readings within 3 volts of each other? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diag· 
nostic Procedure). (Refer to 9 • ENGINE - DIAGNOSIS 
AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

D 
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P0563-BATTERV VOLTAGE HIGH 
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• When Monitored: 
With the key on or the engine running . 

• Set Condition: 
The battery voltage detected by the ECM is greater than a calibrated value. 

P0622 PRESENT 

P2502 PRESENT 

P2504 PRESENT 

BATTERIES IMPROPERLY INSTALLED 

ECM 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. P0622 PRESENT 

With the scan toolt read DTCs. 

Is P0622 set? 

Yes »Repair P0622 first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 • ENGINE· STANDARD PROCE· 
DURE) 

No »Go To 2 

2. P2502 PRESENT 

With the scan tool, read DTCs. 

Is P2502 set? 

Yes »Repair P2502 first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 • ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. P2504 PRESENT 

With the scan tool 1 read DTCs. 

Is P2504 set? 

Yes »Repair P2504 first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 4 
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4. BATTERIES IMPROPERLY INSTALLED 

Disconnect the ECM harness connectors. 
Measure the battery voltage between the positive circuits and ground of 
the ECM harness connector. 

Is the voltage less than 19 volts? 

Yes »Go To 5 

No »Install the battery system correctly. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

5. ECM 

Reconnect the battery terminals. 
Measure and record the voltage between battery positive pins of the 
ECM connector and the battery negative circuits of the ECM harness 
connector. 
Reconnect the ECM harness connectors. 
Use the scan tool to measure and record battery voltage. 

Are the readings within 3 volts of each other? 

Yes 

No 

» Refer to the INTERMITTENT CONDITION Symptom (Diag
nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

» Replace the ECM. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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POS72-LOW VOLTAGE DETECTED AT THE BRAKE SWITCH 
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• When Monitored: 
While the ignition is on 

• Set Condition: 
The brake switch status is = to OFF and the not brake switch status is = to ON for a calibrated amount of time. 

Possible Causes 

DAMAGED WIRING HARNESS OR CONNECTORS 

BRAKE SWITCH CIRCUIT SHORTED TO GROUND (BRAKE SWITCH WILL ALWAYS BE OFF) 

BRAKE SWITCH 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING) 

1. BRAKE SWITCH CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the brake switch connection. Inspect the pins and connector 
for damage, corrosion, etc. 
Disconnect the ECM connectors. Inspect the pins and connector for 
damage, corrosion, etc. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the brake switch circuit in the ECM 
connector and battery negative. 

Is the resistance less than 10 ohms? 

Yes »Repair the Brake switch circuit shorted to ground. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 2 
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2. BRAKE SWITCH CIRCUIT SHORTED TO OTHER CIRCUITS IN HARNESS 

Measure the resistance between the brake switch wire in the ECM con
nector and all other pins in the ECM connector. 

Is the resistance less than 10 ohms? 

Yes »Repair or replace the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 

3. ECM 

Reconnect the ECM connectors. 
Measure the resistance between the brake switch circuit at the switch 
connector and battery negative. 

Is the resistance less than 10 ohms? 

Yes »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 
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4. BRAKE SWITCH 

Reconnect the brake switch connector. 
Using the scan tool, clear the DTC's. 
Turn the ignition on. 
Cycle the brake pedal several times. 
Using the scan tool, read the DTC's. 

Has the brake switch low DTC returned? 

Yes »Replace the brake switch. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Perform INTERMITTENTCONDITION (DIESEL) test. (Refer to 9 - ENGINE - DIAGNOSIS AND TEST-
ING) 
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• When Monitored: 
While the ignition is on . 

• Set Condition: 
The brake switch status is = to ON and the not brake switch status is ;;;; to OFF for a calibrated amount of time. 

Possible Causes 

DAMAGED WIRING HARNESS OR CONNECTORS 

BRAKE SWITCH CIRCUIT OPEN (BRAKE SWITCH WILL ALWAYS BE ON) 

BRAKE SWITCH CIRCUIT SHORTED TO BATTERY VOLTAGE (BRAKE SWITCH WILL ALWAYS BE ON) 

BRAKE SWITCH 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

1. BRAKE SWITCH CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the brake switch connection. Inspect the pins and connector 
for damage, corrosion. etc. 
Disconnect the ECM connectors. Inspect the pins and connector for 
damage, corrosion, etc. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance between the brake switch signal circuits in the 
ECM connector and the brake switch connector. 

Is the resistance less than 10 ohms? 

Ves »Go To 2 

No »Repair the open brake switch circuits. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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2. BRAKE SWITCH CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage on both brake switch circuits in the ECM connec
tor. 

Is the voltage less than 1 volt for each circuit? 

Yes »Go To 3 

No »Repair the open or short to ground in the Brake Switch cir-
cuits. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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40 
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3. ECM 

Reconnect the ECM connectors. 
Install a jumper wire in the brake switch connector between signal circuit and to ground. 
Turn the ignition on. 
Using the scan tool, read the DTCs. 
Cycle the brake pedal several times. 

Is the DTC for brake switch low voltage present? 

Yes »Go To 4 

No »Replace the ECM. 

MODULE-ENGINE 
CONTROLC2 8148fb68 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

4. BRAKE SWITCH 

Reconnect the brake switch connector. 
Using the scan tool, clear the DTCs. 
Turn the ignition on. 
Cycle the brake pedal several times. 
Using the scan tool, read the DTCs. 

Has the brake switch High DTC returned? 

Yes »Replace the brake switch. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Perform INTERMITTENT CONDITION (DIESEL) test. (Refer to 9 - ENGINE - DIAGNOSIS AND TEST-
ING) 
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P0580-LOW VOLTAGE DETECTED AT THE SPEED CONTROL SWITCH 
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• When Monitored: 
While the ignition is on 

• Set Condition: 
Speed control MUX switch below 1.0 volts for 5 seconds. 

Possible Causes 

SIC WIRING HARNESS OBSERVABLE PROBLEM 

SIC SWITCH (ON/OFF) 

CLOCKSPRING SHORTED TO GROUND 

SIC SWITCH (RESUME/ACCEL) 

SIC SWITCH SIGNAL CIRCUIT SHORTED TO GROUND 

SIC SIGNAL CIRCUIT SHORTED TO SENSOR GROUND 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. SIC SWITCH VOLTAGE BELOW 1.0 VOLT 

Turn the ignition on. 
With the scan tool, read the SIC Switch volts status in the ECM. 

Is the SIC Switch voltage below 1.0 volt? 

Yes »Go To 3 

No »Go To 2 

2. SIC WIRING HARNESS OBSERVABLE PROBLEM 

Turn the ignition off. 
Using the Schematics as a guide, inspect the Wiring and Connectors. 

Were any problems found? 

Yes »Repair as necessary. 
Periorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. SIC SWITCH (ON/OFF) 

Turn the ignition off. 
Disconnect the SIC ON/OFF Switch harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Turn the ignition on. 
With the scan tool in Sensors, read the SIC Switch volts in the ECM. 

Did the SIC Switch volts change to 5.0 volts? 

Yes »Replace the SIC ON/OFF Switch. 
Periorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 
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4. SIC SWITCH (RESUMEIACCEL) 

Turn the ignition off. 
Disconnect the SIC RESUME/ACCEL Switch harness connector. 

NOTE: Check connectors - Cleanlrepair as necessary. 
Ignition on, engine not running. 
With the scan tool in Sensors. read the SIC Switch volts in the ECM. 

Did the SIC Switch volts go above 4.0 volts? 

Yes »Replace the Resume/Accel Switch. 
Periorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 5 

5 . CLOCKSPRING SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the clockspring 6-way harness connector (instrument panel 
wi ring side). 
Turn the ignition on. 
With the scan tool in Sensors, read the SIC Switch volts in the ECM. 

Did the SIC Switch volts change to 5.0 volts? 

Yes »Replace the Clockspring. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 6 

6. SIC SWITCH SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the SIC ONIOFF Switch harness connector. 
Disconnect the ECM harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the SIC Switch Signal circuit and 
ground (B-) at SIC ONIOFF Switch harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair SIC Switch Signal Circuit for a short to ground. 

No 

Periorm POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. SIC SIGNAL CIRCUIT SHORTED TO SENSOR GROUND 

Measure the resistance between the SIC Signal Circuit and the Sensor 
Ground Circuit at the ON/OFF switch harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair SIC Signal Circuit shorted to Sensor Ground. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace and program the ECM in accordance with the Ser-
vice Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0581-HIGH VOLTAGE DETECTED AT THE SPEED CONTROL SWITCH 
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• When Monitored: 
Key on or Engine running . 

• Set Condition: 
Speed Control MUX switch above 11.5 volts for 5 seconds. 

Possible Causes 

SIC WIRING HARNESS OBSERVABLE PROBLEM 

CLOCKSPRING SIGNAUGROUND CIRCUIT OPEN 

SPEED CONTROL ONIOFF SWITCH 

SIC SWITCH SIGNAL CKT SHORTED TO VOLTAGE 

SIC SWITCH SIGNAL CIRCUIT OPEN ECM TO CLOCK SPRING 

SIC SWITCH SIGNAL CIRCUIT OPEN CLOCKSPRING TO SIC SWITCH 

SIC SWITCH GROUND CIRCUIT OPEN CLOCKSPRING TO SIC SWITCH 

SIC SWITCH GROUND CIRCUIT OPEN ECM TO CLOCKSPRING 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. SCAN TOOL SHOWS SPEED CONTROL SWITCH ON/OFF 

Turn the ignition on. 
With the scan tool in Inputs/Outputs, read the Speed Control inputs state in ECM. 
While monitoring the scan tool, push the Speed Control OnlOff Switch several times, then leave it on. 

Did the scan tool show Speed Control Switch off and on? 

Yes »Go To 2 

No »Test Complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. SIC WIRING HARNESS OBSERVABLE PROBLEM 

Tum the ignition off. 
Using the Schematics as a guide, inspect the Wiring and Connectors. 

Were any problems found? 

Yes »Repair as necessary. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 
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3. CLOCKSPRING SIGNAUGROUND CIRCUIT OPEN 

Disconnect the upper and lower clocks pring harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the sensor ground circuit between the upper 
and lower clockspring harness connectors. 
Measure the resistance of the speed control switch signal circuit 
between the upper and lower clockspring harness connectors. 

Was the resistance above 5.0 ohms for either circuit? 

Yes »Replace the clockspring. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 

4. SPEED CONTROL ON/OFF SWITCH 

Disconnect the Speed Control On/Off Switch 2-way harness connector only. 

NOTE: Check connectors - Clean/repair as necessary_ 
Measure the resistance across the SIC OnlOff Switch. 

Is the resistance between 20.3K and 20.7K ohms? 

Yes »Go To 5 

No »Replace the OnlOff Switch. 

CLOCKSPRING-C1 
81431de6 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. SIC SWITCH SIGNAL CKT SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the SIC Switch Signal Circuit at the OnlOff 
Switch 2-way connector. 

Is the voltage above 6.0 volts? 

Yes » Repair the Speed Control Switch Signal Circuit for a short 
to voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE STANDARD PROCEDURE) 

No »Go To 6 

Signal 1 

swrrCH..sp£ED 

CONTROL-LEFT 

(ETC) 

81431df2 
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6. SIC SWITCH SIGNAL CIRCUIT OPEN ECM TO CLOCK SPRING 

Turn the ignition off. 
Disconnect the ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the SIC Switch Signal Circuit between the 
ECM connector and the Clockspring Connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair open Speed Control Switch Signal Circuit ECM to 
Clockspring. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

7. SIC SWITCH SIGNAL CIRCUIT OPEN CLOCKSPRING TO SIC SWITCH 

Measure the resistance of the SIC Switch Signal Circuit from the clock
spring harness connector to the On/Off switch harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 8 

No »Repair the open Speed Control Switch Signal Circuit Clock-
spring to SIC switch. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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8. SIC SWITCH GROUND CIRCUIT OPEN CLOCKSPRING TO SIC SWITCH 

Measure the resistance of the SIC Switch Sensor Ground Circuit 
between the OnlOff Switch 2-way harness connector to the clockspring 
harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 9 

No »Repair open ground circuit from clockspring to SIC switch. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

9. SIC SWITCH GROUND CIRCUIT OPEN ECM TO CLOCKSPRING 

3 

CONTROL-LEFT 

(ETC) 

Sensor Ground 

CLOCKSPRlNG C3 

81431e28 

Measure the resistance of the SIC Switch Sensor Ground Circuit 
between the ECM harness connector to the clockspring harness con
nector. 

Is the resistance below 5.0 ohms? 
[] 

Yes »Replace and program the ECM in accordance with the Ser-
vice Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Repair open ground circuit from ECM to clockspring. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0602-CHECKSUM ERROR 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
While the ignition is on. 

• Set Condition: 
A deviation between the ECM memory and a stored calibration. 

I FLASH ECM 

Possible Causes 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. FLASH ECM 

Using the scan tool, reflash the ECM with the proper calibration for the particular truck. 

Is the flash successful? 

Ves »Repair complete. 

No »Go To 2 

2. ECM 

With the scan tool, read DTCs. 

Did P0602 set after the reflash? 

Ves »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Test Complete. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0604-ECM SOFTWARE ERROR 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
While the key is on . 

• Set Condition: 
Internal ECM software error. 

I REFLASH ECM 

Possible Causes 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. REFLASH ECM 

Using the scan tool, reflash the module with latest calibration 

Was the flash successful? 

Yes »Go To 2 

No »Replace the ECM. 

2. ECM 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Run the engine for one minute and shut off. 
With the scan tool, read DTCs. 

Did P0604 set? 

Yes »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Test Complete. 
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P0606-ECM HARDWARE ERROR 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
This fault code is triggered when the internal ECM diagnostics detect a read or write error internal to the module. 
The ECM illuminates the MIL light immediately when the diagnostic runs and fails. The ECM will turn off the MIL 
light immediately after the diagnostic runs and passes. This fault code can only be caused by an internal ECM 
problem and may prevent the engine from starting . 

• When Monitored: 
With the key on or engine running . 

• Set Condition: 
ECM had detected internal failures. 

i ~~~UND CIRCUITS 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. GROUNDS CIRCUITS 

Turn the ignition off. 
Verify all chassis grounds are properly connected. Refer to 8W-91 - CONNECTOR/GROUND/SPLICE LOCATION 

Are all the grounds properly connected? 

Yes »Go To 2 

No »Repair the ground circuit. 

2. ECM 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE· STANDARD PROCE· 
DURE) 

Turn ignition on. 
Using the electronic scantool, check DTCs 

Is P-0606 stored? 

Yes »Erase DTC. Repair Complete 

No »Replace and program the ECM in accordance with the Service Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0607-ECM INTERNAL FAILURE 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
With the key on or engine running . 

• Set Condition: 
ECM had detected internal failures. 

Possible Causes 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. ECM 

Turn the ignition on. 

NOTE: This DTC is caused by an internal Engine Control Module failure. Repairs are not possible to the 
ECM. 

Is the DTC P0606 set? 

Yes »Replace and program the ECM in accordance with the Service Information. 
Perform POWERTRAtN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Test Complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0622-GENERATOR FIELD NOT SWITCHING PROPERLY 

9 - 1433 
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• When Monitored: 
When the ignition is on . 

• Set Condition: 
The feedback signal does not match the commanded signal for the voltage regulator. 

Possible Causes 

GENERATOR 

OPEN DRIVER CIRCUIT 

GEN SOURCE SHORTED TO BATTERY NEGATIVE 

(K20) FIELD DRIVER CIRCUIT SHORTED TO VOLTAGE 

GEN SOURCE OPEN 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . GENERATOR 

Turn the ignition off. 
Disconnect the Generator field harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance between the generator field terminals. 

Is the resistance between .5 and 15 Ohms? 

Yes »Go To 2 

No »Replace the Generator. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 • ENGINE - STANDARD PROCE
DURE) 
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2. (K20) GENERATOR FIELD DRIVER CIRCUIT OPEN 

Disconnect the ECM harness connectors. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the (K20) Generator Field Driver circuit 
between the generator harness connector and the ECM harness con
nector. 

Is the resistance less than 10 ohms. 

Yes »Go To 3 

No »Repair the open in the (K20) Generator Field Driver circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3. (K20) GENERATOR FIELD CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K20) Generator Field 
Control circuit in the Generator harness connector. 

Is the resistance less than 10 ohms. 

No »Repair the Generator field return shorted to Battery nega-
tive. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Ves »Go To 4 
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4. (K20) GENERATOR FIELD DRIVER CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage between the (K20) Generator Field Driver circuit in 
the generator harness connector and battery negative. 

Is the voltage greater than 1 volt? 

Ves »Repair the (K20) Generator Field Driver circuit shorted to 
voltage. 

No »Go To 5 

5. ECM 

Driver Circuit 

GENERATOR 

(EXCEPT SRT) 

BLACK 

81437d33 

While monitoring with scan tool, connect a jumper wire between the driver circuit and the return circuit in the alter
nator connector. 

Did the DTC return? 

Ves »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Repair complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0628-LOW VOLTAGE DETECTED AT THE FUEL LIFT PUMP 

I IAn AO 

:~ ~ ~ ~ ~ ~ ~ ~ {.) • - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -!ElECTRO"~ -1~~~~tE. 
I POWER 

I I FU EL FUEl I I 
I I PUMP PUMP I 
I I COOUNTTpRUOTL COO~TTpRU~L I I 

~===]================I= ____ J 

4141434445 4647484950 
___ Ll _...r: 

11 (l?aoo-oo oo~ 40 
21 I : 00000 00000 , 

'00000 0 00000 : 10 
II 00000 00000 ' 20 

~f!:~~ 
I 2 J 4 ~ e 1 B 9 10 

MODULE· 
ENGINE 

CONTROL C2 14 

laYC10 4fC' 
Al09 

16 
ORIRD 

1 ~ C135 

A109 
t4 

ORIRD 

4)... 

BK 

I 

• 130' 

I 
Z927 

12 
BK/OR 

10 t e, .. 

Z927 
14 

BKIOR 

Jl. G10& 

MODULE· 
TOTALLY 

INTEGRATED 
POWER C1 

DBflVT BK 

5 ~ 4 ~ Ct35 1--1 
N4 
20 

Z210 
20 

DBiWT BK 

54 1 53 1 C219 1--1 
N4 Z210 
20 20 

DB!WT BK 

7 ~C4 7 ~C3 
r ruEL- - GROUND I CLUSTER 

I LEVEl 
SENSOR I 

I SIGNAL I 
'--------

16 

122 

MODULE· 
TOTALLY 

K31 

20 
BR 

6 t CU. 

K3t 

18 
BR 

71C2 
I-FUEL -I MODULE· 

PUMP ENGINE 
I CONTROL I CONTROL 

I~U~T_I 

~TGRAV 

,4~ 

17 

MODULE· 
FUEL PUIIP 1 

III1TEGRlTED 1 ~ ~ 'Ul1Ql1iJI IiJI ~ 'ljI ~ 'ljI ~ ~ ~ 13 

POWER C1 
0 

14 ~ lZ 1Ql1QI~ 1ll1Ql1ll1Ql1ll ~ ~ ~ 26 

CLUSTEA C3 

For a complete wiring diagram Refer to Section 8W. 

CLUSTER C4 

9 - 1437 

""1111 



9 - 1438 ENGINE - ELECTRICAL DIAGNOSTICS - 5.9l DIESEL ---------- DR 

• When Monitored: 
While the key is on . 

• Set Condition: 
The commanded signal to the fuel lift pump circuit in the TIPM does not match the feedback signal from the 
fuel lift pump circuit. 

WIRING HARNESS 

TIPM 

Possible Causes 

FUEL LIFT PUMP CONTROL CIRCUIT SHORTED TO EXTERNAL VOLTAGE 

FUEL LIFT PUMP CONTROL CIRCUIT OPEN 

FUEL LIFT PUMP GROUND CIRCUIT OPEN 

FUEL LIFT PUMP GROUND CIRCUIT SHORTED TO EXTERNAL VOLTAGE 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. POWER AT TIPM 

Using a voltmeter, measure the voltage on the Battery Supply wire to the TIPM. 
Turn the ignition on, engine off. 

Does the voltmeter show battery voltage? 

No »Fix or replace the open circuit in the Battery Supply Circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Yes »Go To 2 

2. DAMAGED WIRING HARNESS 

Turn Ignition off. 
Disconnect the ECM and TIPM connectors. Inspect the connectors for signs of damage or corrosion. 

NOTE: Check connectors - Clean/repair as necessary. 

Are any pins damaged? 

Yes »Fix or replace the harness 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 5 
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3. FUEL LIFT PUMP CONTROL CIRCUIT OPEN 

Using an ohmmeter, measure the resistance of the lift pump control cir
cuit between the ECM connector and the TIPM connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Repair the open ground circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

31 

21 

11 

4. FUEL LIFT PUMP CONTROL CIRCUIT SHORTED TO EXTERNAL VOLTAGE 

Using a voltmeter, measure the voltage between battery negative and 
the lift pump control circuit at the TIPM connector. 

Is the voltage greater than 1 volt? 

No »Go To 5 

Yes »Fix or replace the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. FUEL LIFT PUMP CONTROL CIRCUIT SHORTED TO OTHER CIRCUITS 

Using an ohmmeter, measure the resistance between the-lift pump con-' 
trol circuit in the ECM connector and all other circuits in the ECM con
nectors. 

Is the resistance less than 10 Ohms? 

Yes »Fix or replace the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 6 

31 
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11 

6. FUEL LIFT PUMP CONTROL CIRCUIT. SHORTED TO EXTERNAL VOLTAGE 

Connect the ECM and TIPM connectors. 
Using a back probing tool 6801, back probe the lift pump control circuit 
in from TIPM connector. . 
Toggle the lift pump actuator with··the Electronic Service Tool. 
Using a 12 volt test light connected to battery negative, check the lift 
pump circuit at the TIPM connector. 

NOTE: The test light must Illuminate brightly. 
Compare the brightness to that of a direct connection to the battery. 

Does the test light cycle on and off and illuminate brightly? 

No »Replace the ECM 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. FUEL LIFT PUMP DRIVER CIRCUIT SHORTED TO OTHER CIRCUITS 

Using a back probing tool, back probe the lift pump control circuit in the TIPM connector. 
Toggle the lift pump actuator with the scan Tool. 
Using a 12 volt test light connected to battery negative, check the lift pump control circuit at the TIPM connector. 

NOTE: The test light must illuminate brightly. 
Compare the brightness to that of a direct connection to the battery. 

Does the test light cycle on and off and illuminate brightly? 

Yes »Test complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace the TIPM 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0629-HIGH VOLTAGE DETECTED AT THE FUEL LIFT PUMP 
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• When Monitored: 
While the key is on . 

• Set Condition: 
The commanded signal to the fuel lift pump relay does not match the feedback signal from the fuel lift pump 
relay. 

Possible Causes 

DAMAGED WIRING HARNESS 

LIFT PUMP DRIVER CIRCUIT SHORTED TO GROUND 

ECM 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. LIFT PUMP DRIVER CIRCUIT SHORTED TO GROUND 

Disconnect the ECM and TIPM connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Using an ohmmeter, measure the resistance of the lift pump driver wire 
between the ECM connector and ground. 

Is the resistance less than 10 Ohms? 

Yes »Fix or repair the wire hamess. 

No 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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2. ECM 

Turn Ignition off. 

Connect the ECM and TIPM connectors. 
Turn the ignition on, engine off. 

Using a back probing tool 6801, back probe the lift pump logic pin in 
from TIPM connector. 

Toggle the lift pump actuator with the Electronic Service Tool. 
Using a 12 volt test light connected to battery negative, check the lift 
pump circuit at the TIPM connector. 

NOTE: The test light must illuminate brightly. 
Compare the brightness to that of a direct connection to the battery. 

Does the test light cycle on and off and illuminate brightly? 

Yes »Go To 3 

No »Replace the ECM. 

3. TIPM 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Using a back probing tool 6801, back probe the lift pump power pin in 
from TIPM connector. 
Toggle the lift pump actuator with the Electronic Service Tool. 

Using a 12 volt test light connected to battery negative, check the lift 
pump circuit at the TIPM connector. 

NOTE: The test light must illuminate brightly. 
Compare the brightness to that of a direct connection to the battery. 

Does the test light cycle on and off and illuminate brightly? 

Yes »Test complete. 

No 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Replace the TI PM 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0630-VIN NOT ENTERED ERROR 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
While the key is on . 

• Set Condition: 
The VIN was not calibrated into the ECM. 

Possible Causes 

VIN NOT CALIBRATED INTO ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. VIN NOT CALIBRATED INTO ECM 

Using the scan tool, recalibrate the ECM with the proper VIN. 

Did the DTC P0630 reset? 

Yes »Replace the ECM. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Test Complete. 
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P0633-SKIM SECRET KEY NOT ENTERED 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
While the key is on . 

• Set Condition: 
The SKIM secret key was not calibrated into the ECM. 

IMPROPER IGNITION KEY IS BEING USED 

SKIM DTC'S 

SKIM NOT CALIBRATED PROPERLY 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. SKIM DTC'S 

With the scan tool, read SKIM DTCs. 

Are any SKIM DTC's present? 

Yes »Repair all SKIM DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. IMPROPER IGNITION KEY IS BEING USED 

Verity that the proper ignition key is in the ignition lock on the steering column. 

Are the proper keys being used? 

Yes »Go To 3 

No »Use the proper key for the vehicle. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

3. SKIM NOT CALIBRATED PROPERLY 

Using the scan tool, recalibrate the ECM with the proper SKIM secret key_ 

With the scan tool, erase DTCs. 
Cycle the ignition switch from on to off to on. 
With the scan tool, read DTCs. 

Did the DTC reset? 

No »Test Complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Yes »Verity information is correct and replace ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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P0642-LOW VOLTAGE AT THE #2 SENSOR SUPPLY CIRCUIT 
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• When Monitored: 
With the key on . 

• Set Condition: 
Voltage detected on the #2 sensor supply circuit is below a calibrated value. 

Possible Causes 

FAN CLUTCH ASSEMBLY 

(K66S) 5-VOLT SHORTED TO GROUND 

(K66S) 5-VOLT SUPPLY SHORTED TO ANOTHER CIRCUIT 

FAN DTC 

INTERMITTENT CONDITION 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. FAN CLUTCH ASSEMBLY 

Disconnect the Fan clutch harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
With the scan tool, read DTCs. 

Did P0483 set? 

Ves »Replace the Fan clutch assembly. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. (K668) 5-VOLT SHORTED TO GROUND 

Tum the ignition off. 

Disconnect the ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (K66S) #2 5-volt supply (fan speed 
sensor power) circuit in the sensor harness connector and battery neg
ative. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 3 

No »Repair the #2 (K66S) 5-volt supply shorted to ground. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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3. 5-VOLT SUPPLY SHORTED TO ANOTHER CIRCUIT 

Measure the resistance between the sensor (K66S) #2 5-volt supply 
(fan speed sensor power) circuit in the ECM harness connector to all 
other circuits in the ECM harness connectors 

Is the resistance greater than 100k Ohms? 

Yes »Go To 4 

No »Repair the 5-volt supply shorted to another circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. FAN DTC 

Reconnect the ECM harness connectors. 
Reconnect the disconnected Fan harness connector. 
Turn the ignition on. 
With the scan tool. read DTCs. 

Is DTC P0483 set? 

Yes »Repair the Fan DTC. 
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Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 5 
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5. ECM 

Turn the ignition off. 
Disconnect the Fan harness connector. 
Turn the ignition on. 
Measure the voltage between the sensor (K668) #2 5-volt supply (fan 
speed sensor power) circuit at the fan clutch harness connector and the 
fan speed sensor ground. 

Is the voltage between 4.5 and 5.5 volts? 

Ves »Refer to the INTERMITTENT CONDITION Symptom (Diag-
nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0643-HIGH VOLTAGE AT THE #2 SENSOR SUPPLY CIRCUIT 
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• When Monitored: 
With the key on . 

• Set Condition: 
Voltage detected on the #2 sensor supply circuit was above a calibrated value. 

FAN CLUTCH ASSEMBLY 

(K668) 5-VOLT SHORTED TO VOLTAGE 

INTERMITTENT CONDITION 

ECM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. FAN CLUTCH ASSEMBLY 

Disconnect the Fan clutch harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
With the scan tool, read DTCs. 

Did P0483 set? 

Yes »Replace the Fan clutch assembly. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. (K668) 5-VOLT SHORTED TO VOLTAGE 

Disconnect the ECM harness connectors. 
Disconnect the Fan harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the voltage between the fan speed sensor (K668) 5-volt supply 
circuit and battery negative. 

Is the voltage greater than 1 volt? 

Yes »Repair the (K668) 5-volt supply shorted to voltage. 

No 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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3. ECM 

Turn the ignition off. 

Reconnect the ECM harness connectors. 
Turn the ignition on. 
Measure the voltage between the (K668) 5-volt supply circuit in the sen
sor harness connector and battery negative. 

Is the voltage greater than 6 volts? 

Yes »Replace the ECM. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Refer to the INTERMITTENT CONDITION Symptom (Diag-
nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 
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P0646-LOW VOLTAGE DETECTED AT THE AlC CLUTCH RELAY 
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• When Monitored: 
When the ignition is on . 

• Set Condition: 
When the signal from the AlC Clutch circuit output does not match the signal from the AlC Clutch feedback 

LOW VOLTAGE SUPPLY TO THE TIPM 

AlC CLUTCH CIRCUIT OPEN 

Possible Causes 

AlC CLUTCH CIRCUIT SHORTED TO GROUND 

TIPM 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. TIPM GROUND OPEN 

Ignition on, engine not running. 
Using a voltmeter, connect one voltmeter lead to Battery Positive and the other on TI PM ground. 

Does the voltmeter show battery voltage? 

Yes »Go To 2 

No »Fix or replace the open circuit in the Battery Return Circuit 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 ~ ENGINE - STANDARD PROCE
DURE) 

2. LOOSE CONNECTION 

Disconnect the ECM and TIPM connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Using an Ohmmeter, measure the resistance of the AlC Clutch signal wire between the TIPM and the ECM con
nector .. 

Is the resistance less than 10 Ohms? 

No »Fix or replace the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 . ENGINE - STANDARD PROCE· 
DURE) 

Yes »Go To 3 

3. AlC CLUTCH CIRCUIT OPEN 

Turn the ignition off. 
Using an Ohmmeter, measure the resistance of the AlC Clutch signal wire between the TIPM connector and battery 
negative. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 4 

No »Fix or replace the harness. 
Periorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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4. FUSED BATTERY SUPPLY 

Connect the ECM and TIPM connectors. 
Ignition on, engine not running. 

Using a back probing tool 6801, back probe the AlC clutch logic pin in the TIPM logic connector. 
Using a 12 volt test light connected to battery positive, check the transmission logic circuit at the TIPM connector 
while actuating the AlC clutch circuit with the Electronic Service Tool. 

NOTE: The test light must illuminate brightly. 
Compare the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes »Go To 5 

No »Replace the ECM. 

5. TIPM 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE· STANDARD PROCE
DURE) 

Using a back probing tool, back probe the Ale clutch power pin from the TIPM power connector. 

Using a 12 volt test light connected to battery positive, check the transmission power circuit at the TIPM connector 
while actuating the AlC clutch circuit with the Electronic Service Toof. 

NOTE: The test light must illuminate brightly. 
Compare the brightness to that 01 a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes »Test complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace the TIPM. 
Perform POWERTRAIN VERIFICATrON TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0647-HIGH VOLTAGE DETECTED AT THE AlC CLUTCH OUTPUT 
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• When Monitored: 
When the ignition is on . 

• Set Condition: 
When the signal from the AlC Clutch output does not match the signal from the AlC Clutch feedback. 

Possible Causes 

WIRING HARNESS OR CONNECTIONS 

AlC CLUTCH CIRCUIT SHORTED TO EXTERNAL VOLTAGE 

TIPM 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . AlC CLUTCH CIRCUIT SHORTED TO EXTERNAL VOLTAGE 

Ignition off. 
Disconnect the ECM and TI PM connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
Using a Voltmeter, measure the voltage of the AlC Clutch Control Circuit between the TIPM connector and battery 
negative. 

Is the voltage less than 1 volt? 

Yes »Go To 2 

Yes »Repair or Replace the wiring harness. 

2. ECM 

Ignition off. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Connect the ECM and TIPM connectors. 
Ignition on, engine not running. 
Using a back probing tool 6801, back probe the AlC clutch control circuit in the TIPM connector. 
Using a 12-volt test light connected to battery positive, check the transmission control circuit at the TI PM connector 
while actuating the AlC clutch circuit with the Electronic Service Tool. 

NOTE: The test light must illuminate brightly. 
Compare the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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3. TIPM 

Using a back probing tool 6801, back probe the AlC clutch power circuit in the TIPM connector. 
Using a 12·volt test light connected to battery positive, check the transmission power circuit at the TIPM connector 
while actuating the AlC clutch circuit with the Electronic Service Tool. 

NOTE: The test light must lI1uminate brightly_ 
Compare the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes »Test complete. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 . ENGINE - STANDARD PROCE· 
DURE) 

No »Replace the TIPM. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 . ENGINE· STANDARD PROCE· 
DURE) 
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P0652-LOW VOLTAGE AT THE #1 SENSOR SUPPLY CIRCUIT 
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• When Monitored: 
With the keyon . 

• Set Condition: 
Voltage detected on the sensor supply is below a calibrated value. 

Possible Causes 

ECM 

(F855) #1 5-VOLT SUPPLY SHORTED TO GROUND 

(F855) #1 5-VOLT SUPPLY SHORTED 

FUEL RAil PRESSURE 

AlC PRESSURE SENSOR 

MAP SENSOR 

CAMSHAFT POSITION SENSOR 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. ECM 

Turn the ignition off. 

Disconnect the ECM 60 pin harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Turn the ignition on. 

Measure the voltage between the Sensor (F855) #1 5-volt Supply and 
the Sensor (K916) #1 Return pin at the ECM. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 2 

No »Replace and program the ECM in accordance with the Ser-
vice Information. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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2. (F855) #1 5-VOLT SUPPLY SHORTED TO GROUND 

Disconnect the Pressure sensors harness connectors and the engine 
position sensor. 
Measure the resistance between the (F855) #1 sensor supply circuits at 
the ECM harness connector and battery negative. 

Is the resistance greater than 100K Ohms? 

Yes »Go To 3 

No »Repair the harness. 
Perlorm POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3. FUEL RAIL PRESSURE 

Reconnect the ECM harness connector. 

20 

30 

40 

so 

While monitoring with the scan tool, disconnect the fuel rail pressure sensor; 

Is DTC P0652 set? 

Yes »Go To 4 

No »Replace the Fuel rail pressure sensor. 
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Perlorm POWERTRAIN VERIFICATION TEST (D~ESEL). (Refer Jo 9 - ENGINE - STANDARD PROCE
DURE) 

4. AlC PRESSURE SENSOR 

While monitoring with the scan tooll disconnect the AlC pressure sensor. 

Is DTC P0652 set? 

Yes »Go To 5 

No »Replace the AlC pressure sensor. 
Perlorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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5. MAP SENSOR 

While monitoring with the scan tool, disconnect the map sensor. 

Is DTC P0652 set? 

Yes »Go To 6 

No »Replace the MAP sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. CAMSHAFT POSITION SENSOR 

While monitoring with the scan tool, disconnect the Camshaft position sensor. 

Is DTC P0652 set? 

Yes »Go To 7 

No »Replace the Camshaft position sensor. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. (F855) #1 5-VOLT SUPPLY SHORTED 

Measure the resistance between the (F855) #1 sensor supply circuit of 
the ECM harness connector and aU other circuits in both ECM harness 
connectors. 

Is the resistance greater than lOOK Ohms? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diag-

No 

nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

» Repair the shorted circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0653-HIGH VOLTAGE AT THE #1 SENSOR SUPPLY CIRCUIT 
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For a complete wiring diagram Refer to Section aw. 
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• When Monitored: 
While the engine is running. 

• Set Condition: 
Voltage detected on the sensor supply is above a calibrated value. 

Possible Causes 

ECM 

(F855) 5-VOLT SUPPLY SHORTED TO VOLTAGE 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure'before p'roceedlng. (Refer to 9 - ,ENGINE -
DIAGNOSIS AND TESTING) , 

Diagnostic Test 

1. ECM 

Turn the ignition off. 
Disconnect the ECM 60 pin harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Turn the ignition on. 
Measure the voltage between the Sensor (F855) #1 5-volt Supply and 
the Sensor #1 Return pin at the ECM. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 2 

No »Replace and program the ECM in accordance with the Ser-
vice Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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2. (F855) 5-VOLT SUPPLY SHORTED TO VOLTAGE 

Key off. 
Disconnect the sensor connectors for each pressure sensor, and the 
engine position sensor. 
Disconnect the ECM 50 way harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine off. 
Measure the voltage between the supply circuit at each pressure sensor 
harness connector and battery negative. 
Measure voltage between the (F855) 5-volt supply circuit at the engine 
posiflon sensor harness connector and battery negative. 

Is the voltage less than 1 volt? 

Yes 

No 

» Go To 3 

» Repair the (F855) 5-volt supply shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE .. STANDARD PROCEDURE) 

3. SENSOR SUPPLY SHORTED TO VOLTAGE IN HARNESS 

Measure the resistance between the #1 sensor supply circuit and all 
other circuit in the ECM connectors. 

Is the resistance less than 10 ohms? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diag-
nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Repair the harness shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 .. ENGINE .. STANDARD PROCEDURE) 
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P0698-ACCELERATOR PEDAL POSITION SENSOR (APPS) SUPPLY VOLTAGE TOO 
LOW 
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For a complete wiring diagram Refer to Section 8W . 
• When Monitored: 

With engine running . 
• Set Condition: 

Low voltage detected at the APPS supply circuit or low voltage detected at the APPS 1 5-volt supply. 

(F855) APPS 5-VOLT SUPPLY OPEN 

APPS HIGH RESISTANCE 

Possible Causes 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO (K922) RETURN CIRCUIT 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO BATTERY NEGATIVE 

ECM 

INTERMITTENT CONDITION 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO OTHER CIRCUITS 

APPS 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

1 . (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO BATTERY NEGATIVE 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Disconnect the APPS harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the APPS 1 (F855) 5-volt supply circuit 
between the sensor harness connector and battery negative 

Is the resistance greater than 100 k ohms? 

Yes »Go To 2 

No » Repair the (F855) 5-volt supply circuit shorted to battery 
negative. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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2. (F855) 5 .. VOLT SUPPLY CIRCUIT SHORTED TO OTHER CIRCUITS 

Measure the resistance between the (F855) APPS 1 5-volt supply circuit 
at the ECM harness connector and all other circuits in the ECM con
nector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 3 

No »Repair the APPS #1 (F855) 5-volt supply circuit shorted to 
other circuits. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3. INTERNAL ECM 

Reconnect the ECM harness connectors. 
Turn ignition on, engine off. 

While monitoring with the scan tool, connect a jumper wire between the 
(K23) APPS 1 signal circuit at the sensor harness connector and the 
(F855) APPS 1 supply circuit at the sensor harness connector. 

NOTE: With the APPS disconnected it is normal to have a APPS 1 
and APPS 2 low voltage DTC set. 

Did a APPS 1 voltage too high DTC set? 

Yes 

No 

» Go To 4 

» Replace and program the ECM in accordance with the Ser
vice Information. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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4. APPS 

Reconnect the APPS harness connector. 

Ignition on, engine not running. 
Monitor the APPS 1 and APPS 2 voltage with the scan tool while depressing the throttle pedal. 

Is the voltage transition shown on the scan tool smooth while depressing the throttle and is the volt 
swing smooth? 

Yes »Refer to the INTERMITIENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace the APPS. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0699-ACCELERATOR PEDAL POSITION SENSOR (APPS) SUPPLY VOLTAGE TOO 
HIGH 
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For a complete wiring diagram Refer' to Section" 8W . 
• When Monitored: 

White engine is running . 
• Set Condition: 

High voltage detected at the APPS supply circuit. 

(F855) 5-VOLT SUPPLY OPEN 

(F855) 5-VOLT SUPPLY SHORT TO VOLTAGE 

ECM 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING) 

1. (F855) 5-VOLT SUPPLY OPEN 

Turn the ignition off. 
Disconnect the APPS harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
Measure the voltage between the (F855) APPS #1 5·volt supply circuit 
at the sensor connector and battery negative. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Replace the APPS. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 2 

2. (F855) 5-VOLT SUPPLY SHORT TO VOLTAGE 

Turn the ignition off. 
Disconnect the ECM harness connector(s). 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
Measure the voltage between the (F855) APPS #1 5-volt supply circuit 
in the sensor harness connector and battery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 3 

No »Repair or replace the wiring harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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3. ECM 

Turn the ignition off. 
Reconnect the ECM harness connector(s}. 
Ignition on. engine not running. 
Measure the voltage between the (F855) APPS #1 5-volt supply circuit 
at the sensor harness connector and battery negative. 

Is the voltage greater than 6 volts? 

Yes »Replace and program the ECM in accordance with the Ser-

No 

vice Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Refer to the INTERMfTIENT CONDITION Symptom (Diag
nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

6 
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P1272-AlC CLUTCH CONTROL CIRCUIT 2 LOW 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts. AlC Switch on. 

• Set Condition: 
A shorted condition is detected in the AlC clutch relay control circuit. One Trip Fault. Three good trips to turn 
off the MIL 

Possible Causes 

(C3) AlC COMPRESSOR CLUTCH CONTROL CIRCUIT SHORTED TO GROUND 

AlC COMPRESSOR CLUTCH 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. AlC COMPRESSOR CLUTCH OPERATION 

Ignition on, engine not running. 
With a scan tool under the PCM Actuators, actuate the AlC Clutch. 

Is the AlC Clutch actuating? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Per10rm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. AlC CLUTCH CONTROL OPERATION FROM THE PCM 

Turn the ignition off. 
Disconnect the C2 TIPM harness connector. 
Ignition on, engine not running. 
Using the scan tool under the PCM Actuators, actuate the AlC Clutch. 
With a 12-volt test light connected to ground. probe the (C13) AlC 
Clutch Control circuit in the C2 TIPM harness connector. 

Does the test light illuminate brightly and flash on an off? 

Yes »Go To 3 

No »Per1orm the Diagnostic Procedure for P0646-AlC CLUTCH 
CONTROL CIRCUIT. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

13 

81640084 



9 .. 1476 ENGINE .. ELECTRICAL DIAGNOSTICS .. 5.9L DIESEL ---------- DR 

3. (C3) AlC CLUTCH CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 

Turn the ignition off 

Disconnect the C9 TIPM harness connector. 
Disconnect the Ale Compressor Clutch harness connector. 
Measure the resistance between ground and the (C3) AlC Clutch Con
trol Output circuit at the AlC Compressor Clutch harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (C3) AlC Clutch Control 

No 

Output circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Go To 4 

4. AlC COMPRESSOR CLUTCH 

Connect the C2 and C9 TIPM harness connectors. 

Ignition on, engine not running. 
Using the scan tool under the TIPM Actuators, actuate the AlC Clutch. 
With a 12-volt test light connected to ground, probe the (C3) AlC Clutch 
Control Output circuit at the AlC Compressor Clutch harness connector. 

Does the test light illuminate brightly and flash on and off? 

Yes »Replace the AlC Compressor Clutch per Service Informa-
tion. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 

5. TOTALLY INTEGRATED POWER MODULE 

2 

2 

CLUTCH-AIC 
COMPRESSOR 

CLUTCH-AIC 
COMPRESSOR 

8164022a 

81640243 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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P1273-AlC CLUTCH CONTROL CIRCUIT 2 HIGH 
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12 

MODULE· 
TOTALLY 

ItlTEGRATED 
POWER et 

EIIGltlE 
CONTROL C2 

, •• lL) 

1 
11 
21 
31 
41 
51 

Ii ... " 



9 - 1478 ENGINE - ELECTRICAL DIAGNOSTICS - 5.9L DIESEL --------- DR 

• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts. AlC Switch on . 

• Set Condition: 
A shorted high condition has been detected in the AlC Clutch Control output circuit by the TIPM. One Trip 
Fault. Three good trips to turn off the MIL. 

Possible Causes 

(C3) AlC CLUTCH CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE 

EXCESSIVE RESISTANCE IN THE (Z153) AlC CLUTCH GROUND CIRCUIT 

AlC COMPRESSOR CLUTCH 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. AlC CLUTCH OPERATION 

Ignition on, engine not running. 
With a scan tool under the PCM Actuators, actuate the AlC Clutch. 

Is the AlC Clutch actuating? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Go To 2 

2. AlC CLUTCH CONTROL OPERATION FROM THE PCM 

Turn the ignition off. 
Disconnect the C2 TI PM harness connector. 
Ignition on, engine not running. 
Using the scan tool under the PCM Actuators, actuate the AlC Clutch. 
With a 12-volt test light connected to ground, probe the (C13) AlC 
Clutch Control circuit in the TIPM C2 harness connector. 

Does the test light illuminate brightly and flash on an off? 

Yes »Go To 3 

No »Perform the Diagnostic Procedure for P0645-AlC CLUTCH 
CONTROL CIRCUIT. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

1! 

81840084 
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3. (C3) AlC CLUTCH CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE 

Turn the ignition off 
Disconnect the C9 TIPM harness connector. 
Disconnect the AlC Compressor Clutch harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (C3) AlC Clutch Control Output circuit at the 
AlC Compressor Clutch harness connector. 

Is any voltage present? 

Yes »Repair the short to battery voltage in the (C3) AlC Clutch 
Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 

4. AlC CLUTCH GROUND CIRCUIT OPEN 

Turn the ignition off. 
Connect the C2 and C9 TIPM harness connectors. 
Using a 12-volt test light connected to 12-volts, probe the (Z153) AlC 
Clutch ground circuit at the AlC Compressor Clutch harness connector. 

Does the test light illuminate brightly? 

Yes »Go To 5 

No »Repair the excessive resistance in the (Z153) AlC Clutch 
ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

5. AlC COMPRESSOR CLUTCH 

Ignition on, engine not running. 
Using the scan tool under the TIPM Actuators, actuate the AlC Clutch. 
With a 12-volt test light connected to ground, probe the (C3) AlC Clutch 
Control Output circuit at the AlC Compressor Clutch harness connector. 

Does the test light illuminate brightly and flash on and off? 

Yes »Replace the AlC Compressor Clutch per Service Informa-
tion. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 6 
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6. TOTALLY INTEGRATED POWER MODULE 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 



DR ---------ENGINE - ELECTRICAL DIAGNOSTICS. - 5.9L DIESEL 9 -1481 

P1274-AlC CLUTCH CONTROL CIRCUIT 2 OPEN 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. TIPM requesting AlC Clutch operation . 

• Set Condition: 
An open condition has been detected in the AlC Clutch Control Output circuit by the TIPM. One Trip Fault. 
Three good trips to turn off the MIL. 

Possible Causes 

(C3) AlC CLUTCH CONTROL OUTPUT CIRCUIT OPEN 

AlC CLUTCH 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. AlC CLUTCH OPERATION 

Ignition on, engine not running. 
With a scan tool under the PCM Actuators, actuate the AlC Clutch. 

Is the AlC Clutch actuating? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Go To 2 

2. AlC CLUTCH CONTROL OPERATION FROM THE PCM 

Turn the ignition off. 
Disconnect the C2 TI PM harness connector. 
Ignition on. engine not running. 
Using the scan tool under the PCM Actuators. actuate the AlC Clutch. 
With a 12-volt test light connected to ground, probe the (C13) AlC 
Clutch Control circuit in the C2 TIPM harness connector. 

Does the test light illuminate brightly and flash on an off? 

Yes »Go To 3 

No »Perform the Diagnostic Procedure for P064S-AiC CLUTCH 
CONTROL CIRCUIT. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

IS 
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3. (C3) AlC CLUTCH CONTROL OUTPUT CIRCUIT OPEN 

Turn the ignition off 
Disconnect the TIPM C9 harness connector. 
Disconnect the AlC Clutch harness connector. 
Measure the resistance of the (C3) AlC Clutch Control Output circuit 
between the TIPM C9 harness connector and the AlC Clutch harness 
connector. 

Is the resistance below 5.0 ohms? 

Ves »Go To 4 

No »Repair the open in the (C3) AlC Clutch Control Output cir· 
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

4. AlC CLUTCH 

Connect the C2 and C9 TIPM harness connectors. 
Ignition on, engine not running. 
Using the scan tool under the TIPM Actuators, actuate the AlC Clutch. 
With a 12-volt test light connected to ground, probe the (C3) AlC Clutch 
Control Output circuit at the AlC Clutch harness connector. 

Does the test light illuminate brightly and flash on and off? 

Ves »Replace the AlC Clutch in accordance with the Service 

No 

Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE· STANDARD PROCEDURE) 

» Go To 5 
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5. TOTALLY INTEGRATED POWER MODULE 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module in accordance with the Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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P1275-AlC CLUTCH CONTROL CIRCUIT 2 OVERCURRENT 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. TIPM requesting AlC Clutch operation . 

• Set Condition: 
An overcurrent condition is detected in the AlC Clutch control output circuit. One Trip Fault. Three good trips 
to turn off the MIL. 

Possible Causes 

TERMINAL DAMAGE OR CORROSION 

AlC CLUTCH GROUND HIGH RESISTANCE 

(C3) AlC CLUTCH CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 

AlC COMPRESSOR CLUTCH 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. AlC CLUTCH OPERATION 

Ignition on, engine not running. 
With a scan tool in the TrPM Actuators, actuate the AlC Clutch. 

Is the AlC Clutch actuating? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Go To 2 

2. VISUAL AND PHYSICAL CONNECTOR AND TERMINAL INSPECTION 

Turn the ignition off. 
Disconnect the TI PM C9 harness connector. 
Disconnect the AlC Clutch harness connector. 
Inspect the terminal and connector condition. Check for signs of corrosion bufld up or damage the would compro
mise the terminal to controller pin connector. 

NOTE: Make sure that all in-line connectors are inspected for corrosion and/or damage. 
Visually inspect the wiring harness. Look for any chafed, pierced, pinched or partially broken wires hidden in the 
wire insulation. 

Were any of the above conditions found? 

Yes »Repair or replace as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 



DR --------- ENGINE .. ELECTRICAL DIAGNOSTICS - 5.9l DIESEL 9 .. 1487 

3. (C3) AlC CLUTCH CONTROL OUTPUT CIRCUIT EXCESSIVE 'RESISTANCE 

With a jumper wire, connect one end to the (C3) AlC Clutch Control 
Output circuit in the AlC Clutch harness connector and the other to a 
clean chassis ground. 
Using a 12-volt test light connected to battery voltage. probe the (C3) 
AlC Clutch Control Output circuit in the TIPM C9 harness connector. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly. 

Yes »Go To 4 

No »Repair the excessive resistance in the (C3) AlC Clutch Con-
trol Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

4. AlC CLUTCH GROUND CIRCUIT 

Using a 12-volt test light connected to battery voltage, probe the (Z153) 
AlC Clutch Ground circuit in the AlC Clutch harness connector. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly. 

Yes »Go To 5 

No »Repair the excessive resistance in the (Z153) AlC Clutch 
Ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

5. AlC CLUTCH CONTROL OUTPUT FROM TIPM 

Reconnect the TIPM C9 harness connector. 
Ignition on, engine not running. 
With a scan tool in the T1PM Actuators, actuate the AlC Clutch. 
Using the 12-Volt test light connected to ground, probe the (C3) AlC 
Clutch Control Output circuit in the AlC Clutch harness connector. 

Does the test light illuminate brightly? 

Yes »Replace the AlC Clutch. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Replace the TIPM in accordance with the Service Informa-
tion. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE) 
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P1277-STARTER CONTROL CIRCUIT 2 LOW (TIPM) 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts and the ASD sense switch is on . 

• Set Condition: 
Actual Starter state is not equal to desired state. One Trip Fault. Three good trips to turn off the MIL. 

Possible Causes 

(T750) STARTER CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 

STARTER 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITIENT CONDITION Diagnostic Procedure. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

2. (T7S0) STARTER CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C9 TIPM harness connector. 
Disconnect the Starter Solenoid connector. 
Measure the resistance between ground and the (T750) Starter Control 
Output circuit in the Starter Solenoid harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (T750) Starter Control 
Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 

STARTER 

(DIESEL) 
81921f81 
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3. TIPM OPERATION 

Using a 12-volt test light connected ground. probe the (T750) Stater 
Control Output circuit terminal at the C9 TIPM connection. 
Crank the engine. 

Does the test light illuminate brightly? 

Yes »Go To 4 

No »Replace the TIPM in accordance with the Service informa-
tion 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE· STANDARD PROCEDURE) 

4. STARTER 

Turn the ignition off. 
Connect the C9 TIPM harness connector. 

NOTE: The Stater Solenoid harness connector must remain dis
connected at this time. 
Have an assistant turn th~ ignition key to the CRANK position. 
Using a 12-volt test light connected ground, probe the (T7S0) Stater 
Control Output circuit in the Starter Solenoid harness connector while 
the ignition key is in the CRANK position. 

Does the test Ught illuminate brightly? 

Yes »Replace the Starter. 

No 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

» Replace the Powertrain Control Module per Service Infor
mation. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 
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P1278-STARTER CONTROL CIRCUIT 2 HIGH (TIPM) 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts and the ASD sense switch is on . 

• Set Condition: 
Actual Starter state is not equal to desired state. One Trip Fault. Three good trips to turn off the MIL. 

Possible Causes 

(T7S0) STARTER CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE 

STARTER 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

2. (T7S0) STARTER CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE 

Turn the ignition off. 
Disconnect the Starter Solenoid connector. 
Disconnect the C9 TIPM harness connector. 
Using a 12-volt test light connected to ground, probe (T7S0) Starter 
Control Output circuit in the Starter Solenoid harness connector. 

Does the test light illuminate brightly? 

Yes »Repair the short to voltage in the (T750) Starter Control 

No 

Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

» Go To 3 6 
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3. STARTER 

Turn the ignition off. 
Connect the C9 TIPM harness connectors. 

NOTE: The Stater Solenoid harness connector must remain dis .. 
connected at this time. 
Have an assistant tum the ignition key to the CRANK position. 
Using a 12-volt test light connected ground, probe the (T750) Stater 
Control Output circuit in the Starter Solenoid harness connector while 
the ignition key is in the CRANK position. 

Does the test light illuminate brightly? 

Yes »Replace the Starter in accordance with the Service informa-
tion 
Perform the POWERTRAIN VERIFICATION TEST. (Refer 10 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 

4. TOTALLY INTEGRATED POWER MODULE 

STARTER 

(DIESEL) 
819221da 

NOTE: Before continuing, check the TIPM harness connector terminals for 'corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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P1279-STARTER CONTROL CIRCUIT 2 OPEN (TIPM) 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts and the ASD sense switch is on . 

• Set Condition: 
Actual Starter state is not equal to desired state. One Trip Fault. Three good trips to turn off the MIL. 

Possible Causes 

(T752) STARTER OVERRIDE CIRCUIT OPEN 

(T750) STARTER CONTROL OUTPUT CIRCUIT OPEN 

STARTER 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Perform the POWERTRAtN VERIFICATION TEST. (Refer to 9 * ENGINE - STANDARD PROCEDURE) 

2. (T750) STARTER CONTROL OUTPUT CIRCUIT OPEN 

Disconnect the C9 TIPM harness connector. 
Disconnect the Starter Solenoid connector. 
Measure the resistance of the (T7S0) Starter Control Output circuit 
between the Starter Solenoid harness connector and the C11 TIPM har
ness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No »Repair the open in the (T750) Starter Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE· STANDARD PROCEDURE) 

2 
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3. STARTER 

Reconnect the C9 TIPM harness connector. 

NOTE: The Stater Solenoid harness connector must remain dis
connected at this time. 
Have an assistant turn the ignition key to the CRANK position. 
Using a 12-volt test light connected ground, probe the (1750) Stater 
Control Output circuit in the Starter Solenoid harness connector while 
the ignition key is in the CRANK position. 

Does the test light illuminate brightly? 

Yes »Replace the Starter Assembly per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 

4. TOTALLY INTEGRATED POWER MODULE 

STARTER 

(DIESEL) 
819221da 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module in accordance with the Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONfC CON
TROL MODULES - STANDARD PROCEDURE) 
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P127A .. STARTER CONTROL CIRCUIT 2 OVERCURRENT (TIPM) 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts . 

• Set Condition: 
The TIPM has detected on overcurrent condition in the Starter Control circuit. One Trip Fault. Three good trips 
to turn off the MIL. 

Possible Causes 

TERMINAL DAMAGE OR CORROSION 

(T750) STARTER CONTROL OUTPUT CIRCUIT EXCESSIVE RESISTANCE 

STARTER 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE· 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

2. VISUAL AND PHYSICAL CONNECTOR AND TERMINAL INSPECTION 

Turn the ignition off. 
Disconnect the C9 TIPM harness connector. 
Disconnect the Starter Solenoid harness connector. 
Inspect the terminal and connector condition. Check for signs of corrosion build up or damage the would compro
mise the terminal to controller pin connector. 

NOTE: Make sure that all in-line connectors are inspected for corrosion and/or damage. 
Visually inspect the wiring harness. Look for any chafed. pierced. pinched or partially broken wires hidden in the 
wire insulation. 

Were any of the above conditions found? 

Yes »Repair or replace as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 
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3. EXCESSIVE RESISTANCE IN THE (T750) STARTER CONTROL OUTPUT CIRCUIT 

With a jumper wire, connect one end to the (T7S0) Starter Control Out
put circuit in the Starter Solenoid harness connector and the other to a 
clean chassis ground. 
Using a 12-volt test light connected to battery voltage, probe the (T7S0) 
Starter Control Output circuit in the C9 TIPM harness connector. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery_ 

Does the test light illuminate brightly. 

Yes »Go To 4 

No »Repair the short to ground in the (T7S0) Starter Control 
Output circu it. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

4. STARTER 

Reconnect the C9 TIPM harness connector. 

NOTE: The Stater Solenoid harness connector must remain dis
connected at this time. 
Have an assistant turn the ignition key to the CRANK position. 
Using a 12-volt test light connected ground, probe the (T7S0) Stater 
Control Output circuit in the Starter Solenoid harness connector while 
the ignition key is in the Crank position. 

Does the test light illuminate brightly? 

Yes »Replace the Starter Assembly per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 
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5. TOTALLY INTEGRATED POWER MODULE 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary .. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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P127C-FUEL PUMP CONTROL CIRCUIT 2 LOW (TIPM) 

I MIT 

II AIT 

IODULE· 
FUEL PUI' 

r - - - - - - -:- - - - - - - - - - - - IIDDULE-

I I TOTALLY 

I - - - - - - - .., ELECTRONICS INTEGRATED 
I I I PDWER 

I I I I FUEL ~ I 

I PUMP FUEl I I 
I I CONTROL PUMP I 
I L _ OUTPU~ _ _ _ _ ~NTROl_1 t 

!... __ 1 _________ I _____ I 
18

1
010 4 YCt 

K3f 
20 
OR 

I 6 1 C130 
A109 II 7 l' 

16 
ORIRO 

1 t 0111 

Al09 
14 

ORIRO 
4).. 

1927 
12 
OK 
I 
• sao. 
I 

Z927 
12 
OK 

10 t 0131 

1m 
14 
OK 

K31 
18 
SR 

2)"C2 

I FUEl -, IODULE· 
PUMP 1 EIGIIE 

I CONTROL CONTROL 
I 1_--

N4 Z210 
18 18 

DONH BK 

5 ~ 4 ~ C135 t----t 
N4 1210 
20 20 

DBNH BK 

,54 t- __ 5~ C211 

N4 1210 
20 20 

DONIT BK 
1 AC4 7 A C3 

IDDULE· 
FUEL 
PUlP 

r- FUEl- - GRO"UND-I CLUSTER 

I LEVEL I 
.... G11& 

10 
20 
30 
~o 
50 
60 

I SENSOR 

1~'~l ____ J 

IDDULE· 
EIGllE 

COITROL C2 
(I.JL) 

1 
11 
21 
JI 
41 
51 

For a complete wiring diagram Refer to Section 8W. 

CLUSTER Cf 

9 -1491 

III'tete 



9 • 1498 ENGINE· ELECTRICAL DIAGNOSTICS - 5.9l DIESEL --------- DR 

• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts . 

• Set Condition: 
A shorted low condition in the Fuel Pump Control circuit has been detected by the TIPM. One Trip Fault. Three 
good trips to turn off the MIL. 

Possible Causes 

(K31) FUEL PUMP CONTROL CIRCUIT SHORTED TO GROUND 

FUEL PUMP 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. FUEL PUMP OPERATION 

Ignition on, engine not running. 
With a scan tool under the PCM Actuators, actuate the Fuel Pump. 

Is the Fuel Pump operating? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Go To 2 

2. FUEL PUMP CONTROL OPERATION FROM THE PCM 

Turn the ignition off. 
Disconnect the C1 TIPM harness connector. 
Ignition on, engine not running. 
Using the scan tool under the PCM Actuators, actuate the Fuel Pump. 
With a 12-volt test light connected to ground, probe the (K31) Fuel 
Pump Control circuit in the TIPM C1 harness connector. 

Does the test light illuminate brightly and flash on an off? 

Yes »Go To 3 

No »Perform the Diagnostic Procedure for P0627-FUEL PUMP 
CONTROL CIRCUIT. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

DDDDi:lCD a 

M~· 

TOTALLY 
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3. (A109) FUEL PUMP CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 

Turn the ignition off 
Disconnect the C10 TIPM harness connector. 
Disconnect the Fuel Pump Module harness connector. 
Measure the resistance between ground and the (A 109) Fuel Pump 
Control Output circuit at the Fuel Pump Module harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (A 109) Fuel Pump Control 

No 

Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

» Go To 4 

4. FUEL PUMP MODULE 

Connect the C1 and C10 TIPM harness connectors. 
Ignition on, engine not running. 
Using the scan tool under the TI PM Actuators, actuate the Fuel Pump. 
With a 12-volt test light connected to ground, probe the (A109) Fuel 
Pump Control Output circuit at the Fuel Pump Module harness connec
tor. 

Does the test light illuminate brightly and flash on and off? 

Yes »Replace the Fuel Pump Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 

5. TOTALLY INTEGRATED POWER MODULE 
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NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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P1270-FUEL PUMP CONTROL CIRCUIT 2 HIGH (TIPM) 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts . 

• Set Condition: 
A shorted high condition in the Fuel Pump Control circuit has been detected in the TIPM. One Trip Fault. Three 
good trips to turn off the MIL. 

Possible Causes 

(A109) FUEL PUMP CONTROL CIRCUIT SHORTED TO BATTERY VOLTAGE 

EXCESSIVE RESISTANCE IN THE FUEL PUMP GROUND CIRCUITS 

FUEL PUMP MODULE 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. FUEL PUMP OPERATION 

Ignition on, engine not running. 
With a scan tool under the ECM Actuators, actuate the Fuel Pump. 

Is the Fuel Pump operating? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 2 

2. FUEL PUMP CONTROL OPERATION FROM THE PCM 

Turn the ignition off. 
Disconnect the C1 TIPM harness connector. 
Ignition on, engine not running. 

Using the scan tool under the ECM Actuators, actuate the Fuel Pump. 
With a 12-volt test light connected to ground. probe the (K31) Fuel 
Pump Control circuit in the C1 TIPM harness connector. 

Does the test light illuminate brightly and flash on an off? 

Yes »Go To 3 

No »Perform the Diagnostic Procedure for P0627-FUEL PUMP 
CONTROL CIRCUIT. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

,. ;:JClCJClCJCJCJ a 

MOIIULa-

~Cl 81641262 
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3. (A109) FUEL PUMP CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE 

Turn the ignition off 

Disconnect the C10 TIPM harness connector. 
Disconnect the Fuel Pump Module harness connector. 
Ignition on, engine not running. 

Using a 12-volt test light connected to ground. probe the (A 109) Fuel 
Pump Control Output circuit at the Fuel Pump Module harness connec
tor. 

Does the test light illuminate brightly? 

Yes »Repair the short to battery voltage in the (A 109) Fuel Pump 

No 

Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

» Go To 4 

4. FUEL PUMP GROUND CIRCUITS OPEN 

Turn the ignition off. 
Connect the C1 and C10 TIPM harness connectors. 
Using a 12-volt test light connected to 12-volts, probe the (Z927) and 
(Z21 0) Fuel Pump ground circuits at the Fuel Pump Module harness 
connector. 

Does the test light illuminate brightly? 

Yes »Go To 5 

No »Repair the excessive resistance in the Fuel Pump ground 
circuits. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

5. FUEL PUMP MODULE 

Ignition on, engine not running. 

Using the scan tool under the TI PM Actuators, actuate the Fuel Pump. 
With a 12-volt test light connected to ground. probe the (A 109) Fuel 
Pump Control Output circuit at the Fuel Pump Module harness connec
tor. 

Does the test light illuminate brightly and flash on and off? 

Yes »Replace the Fuel Pump Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 6 
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6. TOTALLY INTEGRATED POWER MODULE 

NOTE: Before continuing. check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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P127E-FUEL PUMP CONTROL CIRCUIT 2 OPEN (TIPM) 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. TIPM requesting Fuel Pump operation . 

• Set Condition: 
An open condition has been detected in the Fuel Pump Control circuit by the TIPM. One Trip Fault. Three 
good trips to turn off the MIL. 

Possible Causes 

(A109) FUEL PUMP CONTROL OUTPUT CIRCUIT OPEN 

FUEL PUMP 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. FUEL PUMP OPERATION 

Ignition on, engine not running. 
With a scan tool under the ECM Actuators, actuate the Fuel Pump. 

Is the Fuel Pump operating? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Go To 2 

2 . FUEL PUMP CONTROL OPERATION FROM THE PCM 

Turn the ignition off. 
Disconnect the C1 TIPM harness connector. 
Ignition on, engine not running. 
Using the scan tool under the ECM Actuators, actuate the Fuel' Pump. 
With a 12-volt test light connected to ground, probe the (K31) Fuel 
Pump Control circuit in the C1 TIPM harness connector. 

Does the test light Illuminate brightly and flash on an off? 

Yes »Go To 3 

No »Perform the Diagnostic Procedure for P0627·FUEL PUMP 
CONTROL CIRCUIT. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

14 0000000 8 

_C1 81641262 



9 - 1506 ENGINE - ELECTRICAL DIAGNOSTICS - 5.9L DIESEL --------- DR 

3. (A 109) FUEL PUMP CONTROL OUTPUT CIRCU,T OPEN 

Turn the ignition off 
Disconnect the C10 TIPM harness connector. 
Disconnect the Fuel Pump Module harness connector. 
Measure the resistance of the (A 109) Fuel Pump Control Output circuit 
between the C10 TIPM harness connector and the Fuel Pump Module 
harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the open in the (A 109) Fuel Pump Control Output 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

4. FUEL PUMP MODULE 

Connect the C1 and C10 TIPM harness connectors. 
Ignition on, engine not running. 
Using the scan tool under the TIPM Actuators, actuate the Fuel Pump. 
With a 12-volt test light connected to ground, probe the (A 1 09) Fuel 
Pump Control Output circuit at the Fuel Pump Module harness connec
tor. 

Does the test light illuminate brightly and flash on and off? 

Yes »Replace the Fuel Pump Module in accordance with the Ser-
vice Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 
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5. TOTALLY INTEGRATED POWER MODULE 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 • ENGINE· STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module in accordance with the Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON· 
TROL MODULES - STANDARD PROCEDURE) 
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P0127F-FUEL PUMP CONTROL CIRCUIT 2 OVERCURRENT (TIPM) 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. TIPM requesting Fuel Pump operation . 

• Set Condition: 
An overcurrent condition is detected in the fuel pump control output circuit. One Trip Fault. Three good trips to 
turn off the MIL. 

Possible Causes 

TERMINAL DAMAGE OR CORROSION 

FUEL PUMP MOTOR GROUND HIGH RESISTANCE 

(A109) FUEL PUMP CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 

FUEL PUMP MOTOR 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. FUEL PUMP OPERATION 

Ignition on, engine not running. 
With a scan tool in the TIPM Actuators, actuate the Fuel Pump. 

Is the Fuel Pump operating? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 

No »Go To 2 

2. VISUAL AND PHYSICAL CONNECTOR AND TERMINAL INSPECTION 

Turn the ignition off. 
Disconnect the C10 TIPM harness connector. 
Disconnect the Fuel Pump Module harness connector. 

Inspect the terminal and connector condition. Check for signs of corrosion build up or damage the would compro
mise the terminal to controller pin connector. 

NOTE: Make sure that all in-line connectors are inspected for corrosion andlor damage. 
Visually inspect the wiring harness. Look for any chafed, pierced. pinched or partially broken wires hidden in the 
wire insulation. 

Were any of the above conditions found? 

Yes »Repair or replace as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 
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3. (A 109) FUEL PUMP CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 

With a jumper wire, connect one end to the (A 109) Fuel Pump Control 
Output circuit in the Fuel Pump Module harness connector and the 
other to a clean chassis ground. 
Using a 12-volt test light to battery voltage, probe the (A 109) Fuel Pump 
Control Output circuit in theC10 TIPM harness connector. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly. 

Yes »Go To 4 

No »Repair the excessive resistance in the (A 109) Fuel Pump 
Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 .. ENGINE - STANDARD PROCEDURE). 

4. FUEL PUMP MOTOR GROUND CIRCUITS 

Using a 12-volt test light to battery voltage, probe the (Z927) and (Z21 0) 
Fuel Pump Motor Ground circuits in the Fuel Pump Motor harness con
nector. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly. 

Yes »Go To 5 

No »Repair the excessive resistance in the Fuel Pump Motor 
Ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 .. ENGINE .. STANDARD PROCEDURE) 

5. FUEL PUMP CONTROL OUTPUT FROM TIPM 

Reconnect the C10 TIPM harness connector. 
Ignition on, engine not running. 
With a scan tool in the TIPM Actuators, actuate the Fuel Pump. 
Using the 12-Volt test light connected to ground, probe the (A 109) Fuel 
Pump Control Output circuit in the Fuel Pump Module harness connec
tor. 

Does the test light illuminate brightly? 

Yes »Replace the Fuel Pump Module 

No 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 .. ENGINE - STANDARD PROCEDURE) 

» Replace the TIPM in accordance with the Service Informa
tion. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
While the ignition is on . 

• Set Condition: 
The ECM detects a short to ground on the J1850. 

ECM 

(025) J1850 SHORTED 

COMMUNICATION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. ECM 

Turn the ignition off. 
Disconnect the ECM harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (025) J 1850 circuit in the ECM 
harness connector and battery negative. 

Is the resistance less than 10 Ohms? 

Yes »Go To 2 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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2. (025) J1850 SHORTED 

Measure the resistance between the (D25) J1850 circuit and all other 
circuits in both ECM connectors. 

Is the resistance greater than 100k ohms? 

Yes »Refer to the Body Diagnostic book Communications section. 

No »Repair (D25) J1850 shorted to another circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P2121-PPS CONFORMANCE ERROR 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
While the engine is running 

• Set Condition: 
The ECM detected a conformance error between PPS 1 and PPS 2 

Possible Causes 

OTHER DTCS 

WIRING HARNESS OR CONNECTOR DAMAGED 

APPS 

INTERMITTENT CONDITION 

ECM 

Always perform the Pre .. Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE • 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTCS PRESENT 

NOTE: Diagnose all other APPS faults before continuing. 

Do you have any additional APPS faults? 

Yes »Go To 2 

No »Go To 12 

2. APPS HARNESS 

Verify that the APPS is connected. 
Inspect the harness and the APPS connector. 

Are any pins damaged? 

Yes »Repair or replace the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9· ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. APPS 

Monitor the APPS 1 and APPS 2 voltage with the scan tool while depressing the accelerator pedal. 

Is the voltage transition shown on the scan tool smooth while depressing the acceralator pedal and is 
the voltage from APPS 1 twice as much as the voltage from APPS 21 

Yes »Go To 4 

No »Replace the APPS. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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4. (K23) APPS SIGNAL CIRCUIT OPEN 

connectors. 
Disconnect the APPS connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the (K23) APPS 1 Signal circuit between the 
APPS sensor connector and the ECM connector. 

Is the resistance below 5.0 ohms? 

Yes 

No 

» Go To 5 

» Repair or Replace the harness. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

5. (K8S2) 5-VOLT SUPPLY CIRCUIT OPEN 

Measure the resistance of the (K852) 5-volt Supply circuit between the 
APPS sensor connector and the ECM connector. 
Is the resistance less than 10 ohms? 

Yes »Go To 6 

No »Repair or replace the open harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. APPS 1 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K23) APPS 1 Signal circuit at the 
sensor connector and battery negative. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 7 

No »Repair the shorted harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE STANDARD PROCEDURE) 

7. (K23) APPS 1 SIGNAL CIRCUIT SHORTED TO OTHER CIRCUITS 

Measure the resistance between the APPS 1 signal circuit at the ECM 
connector and all other circuits in the ECM connector. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 8 

No » Repair the shorted signal circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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8. (K852) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K852) 5-Volt supply circuit at the 
sensor connector and battery negative. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 9 

No »Repair the Supply circuit shorted to ground. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

9. (K852) 5-VOLT SUPPLY CIRCUIT SHORTED TO OTHER CIRCUITS 

Measure the resistance between the (K852) 5-Volt Supply circuit at the 
ECM connector and all other circuits in the ECM connector. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 10 

No » Repair the supply circuit shorted to other circuits_ 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 20 
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10. (K167) APPS 1 RETURN CIRCUIT OPEN 

Measure the resistance on the (K167) APPS 1 Return circuit between 
the sensor connector and the ECM connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 11 

No »Repair the open return circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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11. (K23) APPS 1 SIGNAL CIRCUIT SHORTED TO (K852) 5-VOLT SUPPLY CIRCUIT 

Measure the resistance between the (K23) APPS 1 Signal circuit and 
the (K852) 5-Volt Supply circuit in the sensor connector. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 12 

No »Repair the signal circuit shorted to the supply_ 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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12. (K167) APPS 1 RETURN CIRCUIT SHORTED TO OTHER CIRCUITS 

Measure the resistance between the (K167)" APPS 1 Return circuit at 
the ECM connector and all other circuits in the ECM connector. 

Yes »Go To 13 

No »Repair the return circuit shorted to other circuits. 
Perform POWERTRAIN VERIFICATlON TEST (DIESEL). 
(Refer to 9 ~ E;NGINE - STANDARD PROCEDURE) 

1 3. (K29) APPS 2 SIGNAL CIRCUIT OPEN 

Measure the resistance of the (K29) APPS 2 Signal circuit between the 
APPS sensor connector and the ECM connector. 

Yes »Go To 14 

No »Repair or Replace the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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14. (F854) 5 .. VOLT SUPPLY CIRCUIT OPEN 

Measure the resistance of the (K854) APPS 2 Supply circuit between 
the APPS sensor connector and the ECM connector. 
Is the resistance less than 10 ohms? 

Yes »Go To 15 

No »Repair or replace the open harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE· STANDARD PROCEDURE) 

15. (K29) APPS 2 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K29) APPS 2 Signal circuit at the 
sensor connector and battery negative. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 16 

No »Repair the shorted harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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1 6. (K29) APPS 2 SIGNAL CIRCUIT SHORTt;D TO OTHER CIRCUITS 

Measure the resistance between the (K29) APPS 2 Signal circuit at the 
ECM connector and all other circuits in the ECM connector. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 17 

No »Repalr the shorted signal circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

17. (K854) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K854) 5-Volt Supply circuit at the 
sensor connector and battery negative. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 18 

No »Repair the Supply circuit shorted to ground. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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18. (K854) 5-VOLT SUPPLY CIRCUIT SHORTED TO OTHER CIRCUITS 

Measure the resistance between the (K854) S·Volt Supply circuit at the 
ECM connector and all other circuits in the ECM connector. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 19 

No »Repair the supply circuit shorted to other circuits. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

19. (K400) APPS 2 RETURN CIRCUIT OPEN 

Measure the resistance on the (K400) APPS 2 Return circuit between, 
the sensor connector and the ECM connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 20 

No »Repair the open return circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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20. (K29) APPS 2 SIGNAL CIRCUIT SHORTED TO THE (K854) 5-VOLT SUPPLY CIRCUIT 

Measure the resistance between the (K29) APPS 2 Signal circuit and 
the (K854) 5-Volt Supply circuit in the sensor connector. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 21 

No »Repair the signal circuit shorted to the supply. 
Periorm POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

21 . (K400) APPS 2 RETURN CIRCUIT SHORTED TO OTHER CIRCUITS 

Measure the resistance between the (K400) APPS 2 Return circuit at 
the ECM connector and all other circuits in the ECM connector. 

Yes »Go To 22 

No »Repair the return circuit shorted to other circuits. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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22. ECM 

Reconnect the ECM connectors. 

Reconnect the APPS connector. 
Turn Ignition on, engine off. 
While monitoring with the scan tool, disconnect the sensor connector. 

Did a APPS 1 and APPS 2 voltage too low DTC set? 

Yes »Go To 23 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

23. APPS 

Reconnect the APPS connector. 
Monitor the APPS 1 and APPS 2 voltage with the scan tool while depressing the accelerator pedal. 

Is the voltage transition shown on the scan tool smooth while depressing the accelerator and is the 
voltage from APPS 1 twice as much as the voltage from APPS 2? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace the APPS. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
While the key is on and during engine operation . 

• Set Condition: 
The APPS circuit voltage at the ECM goes below 0.13 volt for more than 2 seconds. 

APPS 

ECM 

(K23) APPS NO.1 SIGNAL CIRCUIT OPEN 

(F855) APPS NO.1 5-VOLT SUPPLY OPEN 

Possible Causes 

(K23) APPS NO.1 SIGNAL CIRCUIT SHORTED TO GROUND 

(K23) APPS NO.1 SIGNAL CIRCUIT SHORTED TO OTHER CIRCUITS 

(F855) APPS NO.1 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(F855) APPS NO.1 5-VOLT SUPPLY CIRCUIT SHORTED TO OTHER CIRCUITS 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. (K23) APPS NO.1 SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Disconnect the APPS harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance of the (K23) APPS No.1 signal circuit between 
the APPS sensor harness connector and the ECM harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 2 

No »Repair the (K23) APPS No.1 signal circuit open. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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2. (F855) APPS NO.1 5-VOLT SUPPLY OPEN 

Measure the resistance of the (F855) APPS No.1 5-volt supply circuit 
between the APPS sensor harness connector and the ECM harness 
connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 3 

No »Repair the (F855) APPS No.1 5-volt supply open. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3. (K23) APPS NO. 1 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K23) APPS No.1 signal circuit at 
the sensor harness connector and battery negative. 

Is the resistance greater than 100 k ohms? 

Yes »Go To 4 

No »Repair the (K23) APPS No. 1 signal circuit shorted to 
ground. 
Perform POWERTRA1N VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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4. (K23) APPS NO.1 SIGNAL CIRCUIT SHORTED TO OTHER CIRCUtTS 

Measure the resistance between the (K23) APPS No.1 signal circuit at 
the sensor harness connector and all other circuits in the ECM harness 
connector. 

Is the resistance greater than 100 k ohms? 

Yes »Go To 5 

No »Repair the (K23) APPS No. 1 signal circuit shorted to other 
circuits. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

5. (F855) APPS NO.1 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (F855) APPS No.1 5-volt supply 
circuit at the sensor harness connector and battery negative. 

Is the resistance greater- than 100 k ohms? 

Yes »Go To 6 

No »Repair the (F855) APPS No. 1 S-volt supply circuit shorted 
to ground. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. (F855) APPS NO.1 5-VOLT SUPPLY CIRCUIT SHORTED TO OTHER CIRCUITS 

Measure the resistance between the (F855) APPS No. 1 5~volt supply 
circuit at the sensor harness connector and all other circuits in the ECM 
harness connector. 

Is the resistance greater than 100 k ohms? 

Yes »Go To 7 

No »Repair the (F855) APPS No. 1 5-volt supply circuit shorted 

7. ECM 

to other circuits. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Reconnect the ECM harness connectors. 
Turn the ignition on. 
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While monitoring with the scan tool, connect a jumper wire between the (K23) APPS No. 1 signal circuit at the 
sensor harness connector and the (F855) APPS No.1 5-volt supply circuit at the sensor harness connector. 

NOTE: With the sensor disconnected it is normal to have a APPS 1 and APPS 2 low voltage DTC set. 

Did DTC P2123 set? 

Yes »Go To 8 

No »Replace and program the ECM in accordance with the Service Information. 

8. APPS 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 .. ENGINE - STANDARD PROCE· 
DURE) 

Reconnect the APPS harness connector. 
Monitor the APPS 1 and APPS 2 voltage with the scan tool while depressing the throttle pedal. 

Is the voltage transition shown on the scan tool smooth while depressing the throttle and is the volta 

Ves »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace the APPS. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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P2123-PPS 1 VOLTAGE TOO HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
While the key is on and during engine operation . 

• Set Condition: 
The APPS signal circuit voltage at the ECM goes above 4.24 volts for more than 2 seconds. 

Possible Causes 

(K167) APPS NO.1 RETURN CIRCUIT OPEN 

(K23) APPS NO.1 SIGNAL CIRCUIT SHORTED TO (K852) APPS NO.1 5-VOLT SUPPLY 

(K23) APPS SIGNAL CIRCUIT SHORTED TO ANOTHER CIRCUIT 

ECM 

APPS 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. (K167) APPS NO.1 RETURN CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the APPS harness connector. 
Disconnect the ECM harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance on the (K167) APPS No. 1 return circuit 
between the sensor harness connector and the ECM harness connec
tor. 

Is the resistance less than 10 ohms? 

Yes »Go To 2 

No »Repair the (K167) APPS No. 1 return circuit open. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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2. (K23) APPS NO.1 SIGNAL CIRCUIT SHORTED TO (K852) APPS NO.1 5-VOLT SUPPLY 

Measure the resistance between the (K23) APPS No.1 signal circuit in 
the sensor harness connector and the (K852) APPS No. 1 5-volt supply 
circuit in the sensor harness connector. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 3 

No »Repair the (K23) APPS No.1 signal circuit shorted to the 
(K852) 5-volt supply circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3. (K23) APPS SIGNAL CIRCUIT SHORTED TO ANOTHER CIRCUIT 

Measure the resistance between the APPS No. 1 signal circuit at the 
ECM harness connector and all other circuits in the ECM harness con
nector. 

Is the resistance greater than 100 k ohms? 

Yes »Go To 4 

No »Repair the (K23) APPS No. 1 signal circuit shorted to 
another circuit in the engine harness. 
Periorm POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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4. ECM 

Reconnect the ECM harness connectors. 
Reconnect the APPS harness connector. 
White monitoring with the scan tool, disconnect the sensor connector. 

Did a APPS No.1 and APPS No.2 voltage too low DTC set? 

Yes »Go To 5 

No »Replace and program the ECM in accordance with the Service Information. 

5. APPS 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

Reconnect the APPS harness connector. 
Monitor the APPS No.1 and APPS No.2 voltage with the scan tool while depressing the throttle pedal. 

Is the voltage transition shown on the scan tool smooth while depressing the throttle and is the volt
age from APPS 1 twice as much as from APPS 21 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace the APPS. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P2127-PPS 2 VOLTAGE TOO LOW 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
While the key is on and during engine operation. 

• Set Condition: 
The APPS circuit voltage at the ECM goes below 0.13 volt for more than 2 seconds. 

APPS 

ECM 

(K29) APPS NO.2 SIGNAL CIRCUIT OPEN 

(F856) APPS NO.2 5-VOLT SUPPLY OPEN 

Possible Causes 

(K29) APPS NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

(K29) APPS NO.2 SIGNAL CIRCUIT SHORTED TO OTHER CIRCUITS 

(F856) APPS NO.2 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(F856) APPS NO.2 5-VOLT SUPPLY CIRCUIT SHORTED TO OTHER CIRCUITS 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. (K29) APPS NO.2 SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Disconnect the APPS harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the (K29) APPS No.2 signal circuit between 
the APPS sensor harness connector and the ECM harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 2 

No »Repair the (K29) APPS No. 2 signal circuit open. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer 10 9 - ENGINE - STANDARD PROCEDURE) 
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2. (F856) APPS NO.2 5-VOLT SUPPLY OPEN 

Measure the resistance of the (F856) APPS No.2 5-volt supply circuit 
between the APPS sensor harness connector and the ECM harness 
connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 3 

No »Repair the (F856) APPS No.2 5-volt supply open. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3. (K29) APPS NO.2 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K29) APPS No.2 signal circuit at 
the sensor harness connector and battery negative. 

Is the resistance greater than 100 k ohms? 

Yes »Go To 4 

No »Repair the (K29) APPS No. 2 signal circuit shorted to 
ground. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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4. (K29) APPS NO.2 SIGNAL CIRCUIT SHORTED TO OTHER CIRCUITS 

Measure the resistance between the (1<29) APPS No.2 signal circuit at 
the ECM harness connector and all other circuits in the ECM harness 
connectors. 

Is the resistance greater than 100 k ohms? 

Yes »Go To 5 

No » Repair the (K29) APPS No.2 signal circuit shorted to other 
circuits. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

5. (F856) APPS NO.2 5 .. VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (F856) APPS No.2 5-volt supply 
circuit at the sensor harness connector and battery negative. 

Is the resistance greater than 100 k ohms? 

Yes »Go To 6 

No »Repair the (F856) APPS No.2 5-volt supply circuit shorted 
to ground. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. (F856) APPS NO.2 5-VOLT SUPPLY CIRCUIT SHORTED TO OTHER CIRCUITS 

Measure the resistance between the (F856) APPS No. 2 5-volt supply 
circuit at the sensor harness connector and aU other circuits in the ECM 
harness connector. 

Is the resistance greater than 100 k ohms? 

Yes »Go To 7 

No »Repair the (F856) APPS No.2 5-volt supply circuit shorted 

7. ECM 

to other circuits. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE· STANDARD PROCEDURE) 

Reconnect the ECM harness connectors. 
Turn the ignition on. 
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While monitoring with the scan tool, connect a jumper wire between the (K29) APPS No.2 signal circuit at the 
sensor harness connector and the (F856) APPS No.2 5-vott supply circuit at the sensor harness connector. 

NOTE: With the sensor disconnected it is normal to have a APPS 1 and APPS 2 low voltage DTC set. 

Did DTC P2128 set? 

Yes »Go To 8 

No »Replace and program the ECM in accordance with the Service Information. 

8. APPS 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE· STANDARD PROCE
DURE) 

Reconnect the APPS harness connector. 
Monitor the APPS 1 and APPS 2 voltage with the scan tool while depressing the throttle pedal. 

Is the voltage transition shown on the scan tool smooth while depressing the throttle and is the volt· 
age swing smooth? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace the APPS. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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P2128-PPS 2 VOLTAGE TOO HIGH 
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• When Monitored: 
White the key is on and during engine operation. 

• Set Condition: 
The APPS signal circuit voltage at the ECM goes above 4.24 volts for more than 2 seconds. 

Possible Causes 

(K400) APPS NO.1 RETURN CIRCUIT OPEN 

(K29) APPS NO.2 SIGNAL CIRCUIT SHORTED TO (K854) APPS NO.2 5-VOLT SUPPLY 

(K29) APPS SIGNAL CIRCUIT SHORTED TO ANOTHER CIRCUIT 

ECM 

APPS 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. (K400) APPS NO.2 RETURN CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the APPS harness connector. 
Disconnect the ECM harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance on the (K400) APPS No. 2 return circuit 
between the sensor harness connector and the ECM harness connec
tor. 

Is the resistance less than 10 ohms? 

Yes »Go To 2 

No »Repair the (K400) APPS No. 2 return circuit open. 
Perform POWERTRAtN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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2. (K29) APPS NO.2 SIGNAL CIRCUIT SHORTED TO (F856) APPS NO.1 5-VOLT SUPPLY 

Measure the resistance between the (K29) APPS No. 2 signal circuit in 
the sensor harness connector and the (F856) APPS No. 2 5-volt supply 
circuit in the sensor harness connector. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 3 

No » Repair the (K29) APPS No. 2 signal circuit shorted to the 
(F856) 5-volt supply circuit. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3. (K29) APPS SIGNAL CIRCUIT SHORTED TO ANOTHER CIRCUIT 

Measure the resistance between the APPS No. 2 signal circuit at the 
ECM harness connector and all other circuits in the ECM harness con
nector. 

Is the resistance greater than 100 k ohms? 

Yes »Go To 4 

No »Repair the (K29) APPS No. 2 signal circuit shorted to 
another circuit in the engine harness. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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4. ECM 

Reconnect the ECM harness connectors. 
Reconnect the APPS harness connector. 
While monitoring with the scan tool, disconnect the sensor connector. 

Did a APPS No.1 and APPS No.2 voltage too low DTC set? 

Yes »Go To 5 

No »Replace and program the ECM in accordance with the Service Information. 

5. APPS 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Reconnect the APPS harness connector. 
Monitor the APPS No.1 and APPS No.2 voltage with the scan tool while depressing the throttle pedal. 

Is the voltage transition shown on the scan tool smooth while depressing the throttle and is the volt
age from APPS 1 twice as much as from APPS 2 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace the APPS. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P2146-BANK 1 (CYLINDERS 1-3) SHORTED HIGH OR LOW 
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• When Monitored: 
While the engine is running . 

• Set Condition: 
A circuit failure detected at cylinders 1, 2, or 3 or any combination of cylinders 1, 2, or 3. 

OTHER DTC'S 

HIGH SIDE DRIVER CIRCUIT OPEN 

LOW SIDE DRIVER CIRCUIT OPEN 

Possible Causes 

IiIGH SIDE DRIVER SHORTED TO LOW SIDE 'DRIVER 

HIGH SIDE, qRlVERS 'SHORTED LOW 

LOW SIDE DRIVER CIRCUIT SHORTED OTHER LOW SIDE DRIVER CIRCUIT 

LOW SIDE DRIVERS SHORTED LOW 

HIGH SIDE DRIVER SHORTED TO VOLTAGE 

LOW SIDE DRIVER SHORTED TO VOLTAGE 

LOW SIDE DRIVER CIRCUIT SHORTED IN INJECTOR HARNESS 

INJECTOR 

INJECTOR HARNESS 

INTERMITTENT CONDITION 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTe's 

With ~he scan tool, read DTCs. 

Do you have any combination of DTC's P0201, P0202, or P0203? 

Yes »Repair other DTe's first 

Perform POW~RTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 • ENGINE· STANDARD PROCE· 
DURE) 

No' »Go To 2 
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2. LOW SIDE DRIVER CIRCUIT SHORTED IN INJECTOR HARNESS 

Turn the ignition off. 

Disconnect the ECM harness connectors. 
Measure the resistance of each of the Bank 1 low side driver circuit to 
all other Bank 1 low side driver circuit at the ECM harness connector. 

Is the resistance greater than 100k ohms? 

Ves »Go To 3 

No » Replace the injector harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3. HIGH SIDE DRIVER CIRCUIT OPEN 

Disconnect the Injector 1-3 harness connector. 

NOTE: Check connectors· Clean/repair as necessary. 
Measure the resistance of the injector high side driver circuit between 
the Bank 1 high side driver circuit in the ECM harness connector and 
the high side driver circuit in the injector harness connectors for cylin
ders 1-3. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Repair the open high side driver circuit from ECM harness 
connector to the Injector harness connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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4. LOW SIDE DRIVER CIRCUIT OPEN 

Measure the resistance of the 1, 2, and 3 injector low side driver circuits 
between the ECM hamess connector and the injector hamess connec
tors. 

Is the resistance less than 10 Ohms? 

Yes 
No 

» Go To 5 

» Repair the open low side driver circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. HIGH SIDE DRIVER SHORTED TO LOW SIDE DRIVER 

Measure the resistance between the Bank 1 high side driver circuit at 
the ECM harness connector and the low side driver circuit for injectors 
1-3 at the ECM harness connector. 

Is the resistance more than 100k Ohms? 

Yes »Go To 6 

No » Repair the High side circuit shorted to the low side circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 • ENGINE - STANDARD PROCEDURE) 
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6. HIGH SIDE DRIVERS SHORTED LOW 

Measure the resistance of the injector harness connector high side 
driver circuits to battery negative for injectors 1-3. 

Is the resistance more than 100k Ohms? 

Yes »Go To 7 

No »Repair the High side driver shorted low in the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

7. LOW SIDE DRIVERS SHORTED LOW 

Measure the resistance of the injector harness connector Low side 
driver circuits to battery negative for injectors 1-3. 

Is the resistance more than 100k Ohms? 

Yes »Go To 8 

No »Repair the Low side driver shorted low in the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE STANDARD PROCEDURE) 
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8. HIGH SIDE DRIVER SHORTED TO VOLTAGE 

Measure the voltage between the high side driver circuit in the engine 
harness and battery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 9 

No »Repair the high side driver shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

9. LOW SIDE DRIVER SHORTED TO VOLTAGE 

Measure the voltage between the low side driver circuit 
in the engine harness and battery negative for cylinders 
1-3. 

Is the voltage less than 1 volt? 

Yes »Go To 10 

No »Repair the low side driver shorted to volt-
age. 
Perform POWERTRAIN VERIFICATION 
TEST (DIESEL). (Refer to 9 - ENGINE -
STANDARD PROCEDURE) 
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10. lOW SIDE DRIVER CIRCUIT SHORTED OTHER lOW SIDE DRIVER CIRCUIT 

Measure the resistance of each of the Bank 1 low side driver circuit to 
all other Bank 1 low side driver circuits at the ECM harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 2 

No »Repair Low side driver circuit shorted to other Low side 
driver circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

11. INJECTOR CIRCUITS SHORTED INSIDE ENGINE 

Disconnect the injector through head harness connector. 
Measure the resistance of each injector from the through head connec
tor. 

NOTE: Be sure to zero the ohm meter prior to checking the injec
tor circuit. 

Is the resistance greater than 0 ohms and less than 1 ohm? 

Yes »Go To 12 

No »Go To 15 
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12. INJECTOR HARNESS 

Disconnect the pigtail nuts from injectors 1·3. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure resistance of each circuit in the injector harness from pigtail 
side to injector harness connector. 

Is resistance above 1 ohm? 

Yes »Replace the injector harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 -, ENGINE - STANDARD PROCEDURE) 

No »Go To 13 
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13. INJECTOR 

Measure the resistance between the solenoid posts of each injector. 

NOTE: Be sure to zero the ohm meter prior to checking the injec
tor circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Replace the fuel injector or injectors. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 14 

14. INJECTOR 

Measure the resistance between a solenoid post and battery negative. 

NOTE: Be sure to zero the ohm meter prior to checking the injector circuit. 

Is the resistance more than 100k Ohms? 

Yes »Go To 15 

No »Replace the fuel injector or injectors. 

INJECTOR. 

FUEL·NO.2 

(OESEL) 81cbd0a4 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

15. ECM 

Reconnect the all injector pig tails harness connector. 
Reconnect the ECM harness connector. 
Reconnect the Injector harness connector. 
Start the engine. 
With the scan tool, read DTCs. 

Did the OTC return? 

Yes »Replace and program the ECM in accordance with the Service Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 
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P2149-BANK 2 (CYLINDERS 4-6) SHORTED HIGH OR LOW 

\ - - - - - - - - - - - - - - - - - - - - - - - - - ---" 1I0DULE· 
INJECTOR I EIIQIIIE 

HIGH .I CONTROL 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
While the engine is running . 

• Set Condition: 
A misfire detected at cylinders 4, 5, or 6 or any combination of cylinders 4, 5, or 6. 

OTHER DTC'S 

HIGH SIDE DRIVER CIRCUIT OPEN 

LOW SIDE DRIVER CIRCUIT OPEN 

Possible Causes 

HIGH SIDE DRIVER SHORTED TO LOW SIDE DRIVER 

HIGH SIDE DRIVERS SHORTED LOW 

LOW SIDE DRIVER CIRCUIT SHORTED OTHER LOW SIDE DRIVER CIRCUIT 

LOW SIDE DRIVERS SHORTED LOW 

HIGH SIDE DRIVER SHORTED TO VOLTAGE 

LOW SIDE DRIVER SHORTED TO VOLTAGE 

LOW SIDE DRIVER CIRCUIT SHORTED IN INJECTOR HARNESS 

INJECTOR 

INJECTOR HARNESS 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

With the scan tool, read DTCs. 

Do you have any combination of DTC's P0204, P0205, or P0206? 

Yes »Repair other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 
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2. LOW SIDE DRIVER CIRCUIT SHORTED IN INJECTOR HARNESS 

Reconnect the disconnected injector harness connector. 
Measure the resistance of each of the Bank 2 low side driver circuit to 
all other Bank 2 low side driver circuit at the ECM harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 3 

No »Replace the injector harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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3. HIGH SIDE DRIVER CIRCUIT OPEN 

Disconnect the Injector 4-6 harness connector. 

NOTE: Check connectors· Clean/repair as necessary. 
Measure the resistance of the injector high side driver circuit between 
the Bank 2 high side driver circuit in the ECM harness connector and 
the high side driver circuit in the injector harness connectors for cylin
ders 4-6. 

Is the resistance Jess than 10 Ohms? 

Yes »Go To 4 

No »Repair the open high side driver circuit from ECM harness 
connector to the Injector harness connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. LOW SIDE DRIVER CIRCUIT OPEN 

Measure the resistance of the 4, 5, and 6 injector low side driver circuits 
between the ECM harness connector and the injector harness connec
tors. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No »Repair the open low side driver circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. HIGH SIDE DRIVER SHORTED TO LOW SIDE DRIVER 

Measure the resistance between the Bank 2 high side driver circuit at 
the ECM harness connector and the low side driver circuit for injectors 
4·6 at the ECM harness connector. 

Is the resistance more than 100k Ohms? 

Yes »Go To 6 

No »Repair the High side circuit shorted to the low side circuit. 
Perform POWERTRAIN VERIFlCATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. HIGH SIDE DRIVERS SHORTED LOW 

Measure the resistance of the injector harness connector high side 
driver circuits to battery negative for injectors 4-6. 

Is the resistance more than 100k Ohms? 

Yes »Go To 7 

No »Repair the High side driver shorted low in the harness. 
Perform POWERTRAIN VERI FICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

7. LOW SIDE DRIVERS SHORTED LOW 

Measure the resistance of the injector harness connector Low side 
driver circuits to battery negative for injectors 4-6. 

Is the resistance more than 100k Ohms? 

Yes »Go To 8 

No » Repair the Low side driver shorted low in the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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8. HIGH SIDE DRIVER SHORTED TO VOLTAGE 

Turn Ignition on, engine off. 

Measure the voltage between the high side driver circuit in the engine 
harness and battery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 9 

No »Repair the high side driver shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

9. LOW SIDE DRIVER SHORTED TO VOLTAGE 

Measure the voltage between the low side driver circuit in the engine 
harness and battery negative for cylinders 4-6. 

Is the voltage less than 1 volt? 

Ves » Go To 10 

No » Repair the low side driver shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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1 o. LOW SIDE DRIVER CIRCUIT SHORTED OTHER LOW SIDE DRIVER CIRCUIT 

Measure the resistance of each of the Bank 2 low side driver circuit to 
all other Bank 2 low side driver circuits at the ECM harness connector. 

Is the resistance'greater than 100k ohms? 

Yes »Go To 11 

No »Repair Low side driver circuit shorted to other Low side 
driver circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

11. INJECTOR CIRCUITS SHORTED INSIDE ENGINE 

Measure the resistance of each injector from the through head connec
tor. 

NOTE: Be sure to zero the 'ohm meter prior to checidng the injec- . 
tor circuit. 

Is the resistance greater than zero and less than 1 ohm? 

Yes »Go To 12 

No ,» Go To 15 
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12. INJECTOR HARNESS 

Disconnect the pigtail nuts from injectors 4-6. 

NOTE: Check connectors - Clean/repair as neces
sary. 

NOTE: Be sure to zero the ohm meter prior to 
checking the injector circuit. 
Measure resistance of each circuit in the injector har
ness from pigtail side to injector harness connector. 

Is resistance above 1 ohm? 

Yes »Replace the injector harness. 
Perform POWERTRAtN VERI FICATION 
TEST (DIESEL). (Refer to 9 - ENGINE -
STANDARD PROCEDURE) 

No »Go To 13 

13. INJECTOR 

Measure the resistance between the solenoid posts of each injector. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 14 

No »Replace the fuel injector or injectors. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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14. INJECTOR 

Measure the resistance between a solenoid post and battery negative. 

NOTE: Be sure to zero the ohm meter prior to checking the injector circuit. 

Yes »Go To 15 

No »Replace the fuel injector or injectors. 

15. ECM 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Reconnect all the injector pig tail harness connectors to the Injectors. 
Reconnect the ECM harness connector. 
Reconnect the Injector harness connector. 
Start the engine. 
With the scan tool, read DTCs. 

Did the OTe return? 

Yes »Replace and program the ECM in accordance with the Service Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Test Complete. 
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P2266-WATER IN FUEL (WIF) SENSOR VOLTAGE TOO LOW 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Ignition on . 

• Set Condition: 
Low voltage detected at the WIF signal circuit at the ECM. 

WATER IN FUEL SENSOR 

ECM 

Possible Causes 

(G123) WATER IN FUEL SENSOR SIGNAL CIRCUIT SHORTED TO (K914) RETURN CIRCUIT 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . WATER IN FUEL SENSOR 

Turn the ignition off. 

Disconnect the Water in fuel sensor harness connector. 
Ignition on, engine not running. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the voltage between the Signal Circuit and return circuit of the 
WI F sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Replace the Water in fuel sensor. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE STANDARD PROCEDURE) 

No »Go To 2 

2. SIGNAL CIRCUIT SHORTED TO RETURN CIRCUIT 

Disconnect the ECM connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the signal circuit of the sensor connec
tor and the return circuit of the sensor connector. 

Is the resistance less than 10 ohms? 

Yes »Repair or replace the harness. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 
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3. ECM 

Reconnect the ECM connector. 
Measure the resistance between the signal circuit of the sensor connector and the return circuit of the sensor con
nector. 

Is the resistance less than 10 ohms? 

Ves »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Test Complete. 
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P2269-WA-rER IN FUEL (WIF) 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The water-in-fuel sensor is attached to the bottom of the fuel filter. The PCM provides a 5 VDC reference signal to 
the water-in-fuel sensor. When the water collected in the fuel filter covers the sensor probes. the water in fuel sen
sor then pulls the 5 VDC reference voltage to ground indicating high water accumulation in the fuel filter. The PCM 
illuminates the MIL lamp immediately after the diagnostic runs and fails. During this time water in fuel may cause 
white smoke, loss of power or hard starting. The MIL lamp will turn once the water is drained from the filter . 

• When Monitored: 
Ignition on . 

• Set Condition: 
Low voltage detected at the WIF signal circuit at the ECM. 

OTHER DTC'S PRESENT 

WATER IN FUEL 

ECM 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S PRESENT 

With the scan tool, read DTCs. 

Do you have any additional water in fuel DTC's? 

Yes »Repair other Water in fuel sensor DTC's first. 
Perform POWERTRAIN VERIFICATION- TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. WATER IN FUEL 

Using the service publications as a guide, drain the water in fuel separator. 

Did the DTC become inactive after draining the water in fuel separator? 

Yes »Clear DTC, repair complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 
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3. ECM 

Disconnect the WIF sensor harness connector. 

NOTE: Check connectors· Clean/repair as necessary. 
Using the scan tool, monitor for DTC's while connecting a jumper wire 
between the (G123) signal circuit of the water in fuel sensor and battery 
voltage. 

Did the water in fuel light go out? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diag-

No 

nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

» Replace and program the ECM in accordance with the Ser
vice Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
While the engine is running . 

• Set Condition: 
The ECM cycles the voltage regulator in the generator while monitoring for a change in output voltage. If the 
voltage does not drop when the regulator is off, the fault is set. 

DIRTY OR LOOSE CONNECTIONS 

HIGH RESISTANCE IN THE B+ CIRCUIT 

Possible Causes 

HIGH RESISTANCE IN THE B+ CROSS OVER CABLE 

HIGH RESISTANCE IN THE GROUND CIRCUIT 

GENERATOR 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. DIRTY OR LOOSE CONNECTIONS 

Visually inspect the positive and negative connections at the battery. 
Visually inspect the battery negative connections at the engine block. 

Are the connections free of corrosion and are they tight? 

Yes »Go To 2 

No »Clean and/or tighten the connections. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. HIGH RESISTANCE IN THE B+ CIRCUIT 

Measure the voltage between the B+ post of the generator and the B+ post of the battery while the engine is run
ning. 

Is the voltage above .4 volts? 

Yes »Repair the high resistance in the B+ circuit from battery to the generator. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 3 

3. HIGH RESISTANCE IN THE B+ CROSS OVER CABLE 

Measure the voltage between the B+ post of the generator and the B+ post of the right side battery to the left side 
battery while the engine is running. 

Is the voltage above .4 volts? 

Yes »Repair the high resistance in the B+ cross over cable from right side battery to left side battery. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9· ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 
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4. HIGH RESISTANCE IN THE GROUND CIRCUIT 

Measure the voltage between the generator case and the B- post of the battery. 

Is the voltage above .1 volts? 

Yes »Repair the high resistance in the ground circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 5 

5. GENERATOR 

Disconnect the Generator field harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the generator field terminals. 

Is the resistance between .5 and 15 Ohms? 

Yes »Go To 6 

No »Replace the generator. 

6. ECM 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Turn the ignition off. 
Reconnect the Generator field harness connector. 
Disconnect the ECM harness connectors. 

NOTE: Check connectors .. Clean/repair as necessary. 
Ignition on, engine not running. 
Measure and record the voltage between battery positive circuits of the 
ECM harness connector and the battery negative circuits of the ECM 
harness connector. 
Turn the ignition off. 
Reconnect the ECM harness connectors. 
Start the engine. 
Use the scan tool to measure and record battery voltage. 
Compare the voltage reading from the voltmeter with that of the scan 
tool. 

Are the readings within 3 volts of each other? 

Yes »Test Complete. 

1 

GENERATOR 

21 
(-) " 

49 
(-) 

No »Replace and program the ECM in accordance with the Service Information. 

50 
(-) 

814579c9 

20 
(+) 

814579d1 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
While the engine is running. 

• Set Condition: 
The battery voltage exceeds target voltage by more than a calibrated value. 

OTHER DTC'S PRESENT 

GENERATOR 

Possible Causes 

FIELD DRIVER CIRCUIT SHORTED TO GROUND 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . OTHER OTC'S PRESENT 

With the scan tool, read DTCs. 

Is DTC P2502 set? 

Yes »Repair other DTe's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. GENERATOR 

Disconnect the Generator field harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the generator field terminals at the 
generator. 

Is the resistance between .5 and 15 Ohms? 

Yes »Go To 3 

No »Replace the generator. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

1 

GENERATOR 814579c9 



DR --------- ENGINE - ELECTRICAL DIAGNOSTICS - 5.9l DIESEL 9 -1575 

3. FIELD DRIVER CIRCUIT SHORTED TO GROUND 

Disconnect the ECM harness connectors. 

NOTE: Check connectors - Clean/repair as necessary_ 
Measure the resistance of the generator field driver circuit between the 
generator and battery negative. 

Is the resistance greater than 100 ohms? 

Yes »Go To 4 

No »Repair the generator field driver circuit shorted to ground. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. ECM 

Measure and record the voltage between battery positive circuit of the 
ECM harness connector and the battery negative circuits of the ECM 
harness connector. 
Reconnect the ECM connectors. 
Use the scan tool to measure and record battery voltage. 
Compare the voltage reading from the voltmeter with that of the scan 
tool. 

Are the readings within 3 volts of each other? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diag-

No 

nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

» Replace and program the ECM in accordance with the Ser
vice Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
While the engine is running. 

• Set Condition: 
Battery voltage is less than 11.5 volts for more than 8 seconds. Battery voltage must exceed 12 volts for more 
than 5 seconds for fault to become inactive. 

Possible Causes 
1,·' • 

OTHER DTC'S PRESENT 

DIRTY OR LOOSE CONNECTIONS 

ADD-ON OR ACCESSORY WIRES AT BATTERY TERMINAL 

HIGH RESISTANCE--~N-THE B+ CIRCUIT 

HIGH- RESISTANCE IN THE'B+ CROSS OVER CABLE 

HIGH RESISTANCE IN THE GROUND CIRCUIT 

GENERATOR 

ECM 

INTERMITTENT CONDlnON" 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S PRESENT 

With the scan tool, read DTCs. 

Is OTC P2502 set? 

Yes »Repair other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. DIRTY OR LOOSE CONNECTIONS 

Visually inspect the positive and negative connections at the battery. 
Visually inspect the battery negative connections at the engine block. 

Are the connections free of corrosion and are they tight? 

Yes »Go To 3 . 

No »Clean and/or tighten the connections. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

3. ADD-ON OR ACCESSORY WIRES AT BATTERY TERMINAL 

Check for add-on or accessory wiring at positive (+) terminal of the battery. 

Are there any damaged wires at the battery? 

Yes »Remove defective or miss wired add-on or accessory wiring from battery. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 4 
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4. HIGH RESISTANCE IN THE B+ CIRCUIT 

Measure the voltage between the 8+ post of the generator and the 8+ post of the battery while the engine is run
ning. 

Is the voltage above .4 volts? 

Yes »Repair the high resistance in the 8+ circuit from battery to the generator. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 5 

5. HIGH RESISTANCE IN THE B+ CROSS OVER CABLE 

Measure the voltage between the B+ post of the generator and the B+ post of the right side battery to the left side 
battery while the engine is running. 

Is the voltage above .4 volts? 

Yes »Repair the high resistance in the 8+ cross over cable from right side battery to left side battery. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 6 

6. HIGH RESISTANCE IN THE GROUND CIRCUIT 

Measure the voltage between the generator case and the B- post of the battery. 

Is the voltage above .1 volts? 

Yes »Repair the high resistance in the ground circuit. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 7 

7. GENERATOR 

Disconnect the Generator field harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the generator field terminals at the 
generator. 

Is the resistance between .5 and 15 Ohms? 

Yes »Go To 8 

No »Replace the generator. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

GENERATOR 814579c9 
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8. ECM 

Measure and record the voltage between battery positive circuit of the 
ECM harness connector and the battery negative circuits of the ECM 
harness connector. 
Reconnect the ECM connectors. 
Use the scan tool to measure and record battery voltage. 
Compare the voltage reading from the voltmeter with that of the scan 
tool. 

Are the readings within 3 volts of each other? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diag-

No 

nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

» Replace and program the ECM in accordance with the Ser
vice Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE· STANDARD PROCEDURE) 
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P2509-POWERDOWN DATA LOST ERROR 
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• When Monitored: 
Continuous - key on or key off. 

• Set Condition: 
Loss of voltage detected at the ECM for a calibrated amount of time. 

POOR CONNECTIONS AT THE BATTERIES 

LOW BATTERY VOLTAGE 

OPEN FUSED B+ TO ECM 

OPEN GROUND CIRCUIT 

BATTERY + SHORTED TO OTHER CIRCUITS 

RETURN CIRCUIT SHORTED 

BATTERY + SHORTED TO GROUND 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. POOR CONNECTIONS AT THE BATTERIES 

Visually inspect the wiring at the battery for damaged wires, or corrosion. 

Are the connections tight and free of corrosion? 

Yes »Go To 2 

No »Repair the poor connections at the batteries. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. LOW BATTERY VOLTAGE 

Measure the voltage between the positive and negative posts of the batteries. 

Is the battery voltages both above 12 volts? 

Yes »Go To 3 

No »Recharge or replace the battery (s). 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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3. OPEN FUSED B+ TO ECM 

Turn the ignition off. 

Disconnect the ECM harness connectors. 
Turn the ignition on. 
Measure the resistance between the positive battery post and the ECM 
supply circuits. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Repair the open fused B+ circuit to ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. OPEN GROUND CIRCUIT 

Measure the resistance between the negative battery post and the ECM 
ground circuits. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No »Repair the open ground circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

5. BATTERY + SHORTED TO OTHER CIRCUITS 

Measure the resistance between the ECM supply circuits and all other 
circuits in the ECM harness connector, except other supply circuits. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 6 

No »Repair the battery circuit short to other circuits in engine 
harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. RETURN CIRCUIT SHORTED 

Measure the resistance between the ECM return circuits and all other 
circuits in the ECM harness connector, except other return circuits. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 7 

No »Repair or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

7. BATTERY + SHORTED TO GROUND 

Measure the resistance between the ECM B+ supply circuits and 
ground. 

Is the resistance greater than 100k Ohms? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diag-
nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Repair Battery + shorted to ground. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P2607-LOW VOLTAGE AT THE #2 INTAKE AIR HEATER RELAY 
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• When Monitored: 
When the ignition is on. 

• Set Condition: 
When the signal from the #2 intake air heater output does not match the signal from the #2 intake air heater 
feedback. 

LOOSE CONNECTION 

INTAKE AIR HEATER RELAY 

Possible Causes 

SIGNAL CIRCUIT OPEN FROM RELAY TO ECM 

SIGNAL CIRCUIT SHORTED TO BATTERY NEGATIVE 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. RELAY CLICKING 

Ignition on, engine not running. 
With the scan tool, actuate the #2 Intake Air Heater. 

Can you hear the Relay clicking? 

Yes »Go To 2 

No »Go To 3 

2 . LOOSE CONNECTION 

While the relay is clicking, wiggle the wiring harness and connectors. 

Does this interrupt the clicking? 

Yes »Repair the poor connection. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. INTAKE AIR HEATER RELAY 

Turn the ignition off. 
Remove the Intake Air Heater #2 Relay. 
Check connectors - Clean/repair as necessary. 
Measure the resistance between the signal and return posts of the intake air heater relay. 

Is the resistance between 15 and 25 Ohms? 

Yes »Go To 4 

No »Replace the Intake Air Heater #2 relay. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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4. SIGNAL CIRCUIT OPEN FROM RELAY TO ECM 

Disconnect the ECM harness connectors. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the intake air heater relay signal circuit between the ECM connector and the intake air 
heater relay connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No »Repair the open signal circuit from PDC to ECM harness connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. RETURN CIRCUIT SHORTED TO BATTERY NEGATIVE 

Measure the resistance of the return circuit between the intake air heater relay connector and battery negative. 

Is the resistance less than 10 ohms? 

Yes »Go To 6 

No »Repair the return circuit shorted to battery negative. 

6. SIGNAL CIRCUIT SHORTED TO BATTERY NEGATtVE 

Measure the voltage between the signal circuit of the intake air heater relay and battery negative. 

Is the voltage greater than 1 volts? 

Yes »Repair the signal circuit shorted to Battery negative. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 7 

7. ECM 

Reconnect the ECM harness connectors. 
Disconnect the intake air heater relay signal wire and use a jumper to connect it to battery negative. 
Turn the ignition on. 
With the scan tool, read DTCs. 

Did DTC P2608? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P2608-HIGH VOLTAGE AT THE #2 INTAKE AIR HEATER RELAY 
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• When Monitored: 
When the ignition is on . 

• Set Condition: 
When the signal from the #2 Intake Air Heater output does not match the signal from the #2 Intake Air Heater 
feedback. 

LOOSE CONNECTION 

INTAKE AIR HEATER RELAY 

Possible Causes 

SIGNAL CIRCUIT SHORTED TO BATTERY NEGATIVE 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. RELAY CLICKING 

Ignition on, engine not running. 
With the scan tool, actuate the Intake Air Heater relay. 

Can you hear the Relay clicking? 

Yes »Go To 2 

No »Go To 3 

2 . LOOSE CONNECTION 

While the relay is clicking, wiggle the wiring harness and connectors. 

Does this interrupt the clicking? 

Yes »Repair the poor connection. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 ~ ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. INTAKE AIR HEATER RELAY 

Turn the ignition off. 
Remove the Intake Air Heater Relay. 
Check connectors - Clean/repair as necessary. 
Measure the resistance between the signal and return posts of the intake air heater relay. 

Is the resistance between 15 and 25 Ohms? 

Yes »Go To 4 

No »Replace the Intake Air Heater relay. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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4. SIGNAL CIRCUIT SHORTED TO BATTERY NEGATIVE 

Disconnect the ECM harness connector(s). 

NOTE: Check connectors· Clean/repair as necessary. 
Measure the resistance between the signal circuit of the intake air heater relay and battery negative. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 5 

No »Repair signal circuit shorted to battery negative. 

Perlorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. HARNESS SHORTED 

Measure the resistance between intake air heater relay signal circuit and all other ECM circuits in the ECM con
nectors. 

Is the resistance greater than 100k ohms? 

Yes »Go To 6 

No »Repair the shorted harness. 

6. ECM 

Perlorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Reconnect the ECM harness connectors. 
Turn the ignition on. 
Disconnect the intake air heater relay signal wire. 

Did OTC P0542 or 2608 set? 

Ves »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace the ECM. 

Perlorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P2609-NO VOLTAGE DROP SEEN FROM INTAKE AIR HEATERS 
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• When Monitored: 
First 15 seconds of engine operation . 

• Set Condition: 
The ECM does not detect a voltage drop on the intake air heater circuit. 

Possible Causes 

INTAKE AIR HEATER OPEN 

INTAKE AIR HEATER GROUND OPEN 

OPEN BATTERY CABLE FROM INTAKE AIR HEATER RELAY 

BATTERY CABLE OPEN 

#1 INTAKE AIR HEATER RELAY 

#2 INTAKE AIR HEATER RELAY 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. INTAKE AIR HEATER OPEN 

Measure the resistance between the intake air heater supply and ground terminal on each intake air heater. 

Is the resistance less than 10 Ohms? 

Yes »Go To 2 

No »Replace the open Intake Air Heater. 
Perform POWERTRAIN VERIFICATION TEST - DIESEL. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. INTAKE AIR HEATER GROUND OPEN 

Measure the resistance of the intake air heater ground circuit between the intake air heater terminal and the intake 
manifold cover ground connection. 

NOTE: The intake air heater circuit is grounded through a conductive gasket on the top and bottom of the 
air heater (grey colored gaskets). 

Is the resistance less than 10 Ohms? 

Yes »Go To 3 

No »Repair the open Intake Air heater ground or replace both heater gaskets with the proper conductive 
gaskets. 
Perform POWERTRAIN VERIFICATION TEST - DIESEL. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

3. OPEN BATTERY CABLE FROM INTAKE AIR HEATER RELAY 

Measure the resistance of the battery cable between the intake air heater and the intake air heater relay for both 
intake air heaters. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Repair The open or high resistance battery cable from the intake heater relay to heater. 
Perform POWERTRAIN VERIFICATION TEST ~ DIESEL. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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4. BATIERY CABLE OPEN 

Measure the resistance of the battery cable between the battery and the intake air heater relay for both relays. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No »Replace the battery cable from the battery to the Intake Air Heater Relay. 
Perform POWERTRAIN VERIFICATION TEST - DIESEL. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. #1 INTAKE AIR HEATER RELAY 

Disconnect the #1 intake air heater relay signal wire. 
Connect a jumper wire from the signal terminal of the #1 intake air heater relay to battery positive. 

Did the relay click when 12 volts was applied? 

Yes »Go To 6 

No »Replace #1 Intake Air Heater Relay. 
Perform POWERTRAIN VERIFICATION TEST - DIESEL. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. #2 INTAKE AIR HEATER RELAY 

Disconnect the #2 intake air heater relay signal wire. 
Connect a jumper wire from the signal terminal of the #2 intake air heater relay to battery positive. 

Did the relay click when 12 volts was applied? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). 

No »Replace #2 Intake Air Heater Relay. 
Perform POWERTRAIN VERIFICATION TEST - DIESEL. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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·CHECKING THE ACCELERATOR PEDAL S,ENSOR CALIBRATION 

MIS-WIRED APPS 

VOLTAGE NOT CHANGING DURING SWEEP 

THROTTLE PEDAL NOT MOVING FREELY 

APPS 

Diagnostic Test 

1. MIS-WIRED APPS 

Turn the ignition off. 
Remove the APPS cover. 

Possible Causes 

Inspect both APPS connector and ECM for proper wiring. 

Are both connectors wired correctly? 

Yes »Go To 2 

No »Repair mis-wired APPS connector at APPS or ECM. 
" Perform POWERTRAIN VERIFICATION TEST "(DIESEL). (Refer ·to 9 - ENGINE - STANDARD PROCE

DURE) 

2. THROTTLE PEDAL NOT MOVING FREELY 

Ignition on, engine not running. 
Look for proper Throttle operation. 

Does the Throttle Pedal move freely between the upper and lower stops? 

Yes »Replace the APPS. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Repair as necessary. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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·CHECKING THE ECM POWER AND GROUNDS 
For a complete wiring diagram Refer to Section 8W. 

ECM GROUND CIRCUIT(S) OPEN 

FUSED B+ CIRCUIT OPEN 

Possible Causes 

FUSED IGNITION SWITCH OUTPUT CIRCUIT OPEN 

Diagnostic Test 

1. ECM GROUND CIRCUIT(S) OPEN 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Using a 12-volt test light connected to 12-volts, check each of the ECM ground circuits in ECM harness connector. 

Did the test light illuminate for each cavity? 

Yes »Go To 2 

No »Repair the ECM Ground circuit(s) for an open. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. FUSED IGNITION SWITCH OUTPUT CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Turn the ignition on. 
Using a 12-volt test light connected to ground, check the Fused Ignition Switch Output circuit in ECM harness con
nector. 

Is the test light on? 

Yes »Go To 3 

No »Repair the Fused Ignition Switch Output circuit for an open. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

3. FUSED B+ CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Using a 12-volt test light connected to ground, check each Fused B+ circuit in the ECM harness connector. 

Does the test light illuminate brightly for each circuit? 

Yes »Test Complete. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Repair the Fused B+ Output circuit for an open. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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* PRESSURE LIMITING VALVE TEST 

Possible Causes 

PRESSURE LIMITING VALVE DIAGNOSTICS 

Diagnostic Test 

1. PRESSURE LIMITING VALVE 

Using the scan tool, measure the rail pressure and determine if the rail pressure is excessive (above 185,000 kpaJ 
26,831 psi), if it is, troubleshoot for excessive rail pressure first. 
Remove the banjo bolt from the pressure-limiting valve on the fuel rail. 
Install fuel system test fitting (9013) into the pressure-limiting valve. 
Attach one end of a fuel hose to the fuel fitting and put the other end of the fuel hose into a container. 
Perform the tests listed below to determine if the pressure-limiting valve is leaking. 
a. Operate the engine at idle and watch for fuel flow into the fuel container. 
b. Operate the engine at idle and actuate the high pressure safety valve test with the scan tool. Watch for fuel flow 
into the fuel container. 
If fuel flows into the fuel container, replace the pressure-limiting valve. If fuel does not leak from the pressure-limiting 
valve, the test is complete. 
NOTE: do not drive the vehicle with any portion of this test kit installed. 

view repair 

Repair 
Repair complete 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 • ENGINE - STANDARD PROCE
DURE) 
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*ENGINE SURGES 

DTC/PRODUCT IMPROVEMENT 

FUEL SUPPLY SYSTEM 

INJECTION SYSTEM 

FUEL RETURN 

INTAKE SYSTEM 

OTHER VEHICLE SYSTEMS 

BASE ENGINE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. DTC/PRODUCT IMPROVEMENT 

Check for any TSB's related to customer's complaint or DTC's present. 
Follow appropriate guidelines in DTC troubleshooting tree or instructions in TSB. 

Is vehicle repaired? 

Yes »Repair complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. FUEL SUPPLY SYSTEM 

Verify proper fuel quality, grade and level in vehicle. 
Use scan tool to monitor fuel rail pressure. If pressure does not fluctuate more then +/- 500 psi of setpoint than the 
fuel system is not the cause of the complaint. Proceed to step3. If condition exist continue. 
Verify proper low pressure supply to the Injection Pump by pertorming the "*IN-TANK FUEL LIFT PUMP FLOW 
TEST - DIESEL" Procedure. 
Use the "*HIGH PRESSURE FUEL PUMP PERFORMANCE TEST - DIESEL" to check for failed fuel pump. 
Perform ""CHECKING PRESSURE LIMITING VALVE ON THE FUEL - DIESEL". 

Is vehicle repaired? 

Yes »Repair complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. INJECTION SYSTEM 

Perform "*INJECTOR RETURN FLOW TEST', If okay continue. 
Check for correct injectors and injector shims. 
Visuslly inspect injector wire nuts and pass through connectors for damage or corrosion. 

Is vehicle repaired? 

Yes »Repair complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 
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4. FUEL RETURN 

Check for kinked or restricted fuel return lines. 
Check fuel tank venting. 

Is vehicle repaired? 

Yes »Repair complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 5 

5. INTAKE SYSTEM 

Check for inlet restriction, inspect air filter for excessive dirt/debris. Verify air intake lines are not kinked or restricted. 
Check for air system leaks. Perform "*INTAKE AIR SYSTEM PRESSURE TEST - DIESEL". 
Inspect Turbocharger for wheel clearance and proper wastegate operation. 

Is vehicle repaired? 

Yes »Repair complete. 
Perform POWERTRArN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 6 

6. OTHER VEHICLE SYSTEMS 

Verify proper operation of the Transmission Clutch. 
Verify proper operation of the Transmission. 
Verify proper operation of the Vehicle brakes (check for dragging). 
Verify proper operation of the Cooling fan operation cycle time. 
Verify proper operation of the Engine driven accessories. 
Verify proper operation of the Accelerator pedal (restricted or out of calibration). 

Is vehicle repaired? 

Yes »Repair complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 ENGINE - STANDARD PROCE
DURE) 

No »Go To 7 

7. BASE ENGINE 

Inspect speed indicator ring for damaged/missing teeth. 
Check for internal engine damage. 

Repair Complete. 

Repair 
Repair complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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*ENGINE NO START/HARD START 

DTC/PRODUCT IMPROVEMENT 

BATTERY VOLTAGE 

STARTING ACCESSORIES 

ENGINE TIMING 

FUEL SUPPLY SYSTEM 

INJECTION SYSTEM 

FUEL RETURN 

AIR SYSTEM 

OTHER VEHICLE SYSTEMS 

BASE ENGINE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE· 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. DTC/PRODUCT IMPROVEMENT 

Check for any TSB's related to customer's complaint or DTC's present. 
Follow appropriate guidelines in DTC troubleshooting tree or instructions in TSB. 

Is vehicle repaired? 

Ves »Repair complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. BATTERY VOLTAGE 

Check for low battery voltage. 

Is battery voltage okay? 

No »Repair low battery voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 • ENGINE - STANDARD PROCE
DURE) 

Ves »Go To 3 

3 .. STARTING ACCESSORIES 

Inspect the Ignition switch (check for proper output voltage and/or open circuit). 
Inspect the Starter. 
Inspect the Grid Heaters. 
Inspect the Fuel Heater. 

Is vehicle repaired? 

Yes »Repair complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 
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4. ENGINE TIMING 

Inspect speed indicator ring for damaged/missing teeth. 

Inspect for dirty or damaged pins at Crankshaft position sensor (CKP) or Camshaft position sensor (CMP). 

Verity proper overhead adjustments. 

Is vehicle repaired? 

Yes »Repair complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 5 

5. FUEL SUPPLY SYSTEM 

Verity proper fuel quality, grade and. level in vehicle. 

Use scan tool to monitor fuel rail pressure. If pressure does not fluctuate more then +/- 500 psi of setpoint than the 
fuel system is not the cause of the complaint. Proceed to step 6. If condition exist continue. 

Verity proper low pressure supply to the Injection Pump by performing the u*IN-TANK FUEL LIFT PUMP FLOW 
TEST - DI ESEL" Procedure. 

Use the "*HIGH PRESSURE FUEL PUMP PERFORMANCE TEST - DIESEL" to check for failed fuel pump. 

Perform "*CHECKING PRESSURE LIMITING VALVE ON THE FUEL - DIESEL". 

Is vehicle repaired? 

Yes »Repair complete. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 6 

6 . INJECTION SYSTEM 

Perform "*INJECTOR RETURN FLOW TEST". If okay go next step. 

Check for correct injectors and injector shims. 

Visuslly inspect injector wire nuts and pass through connectors for damage or corrosion. 

Is vehicle repaired? 

Yes »Repair complete. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 7 
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7. FUEL RETURN 

Check for kinked or restricted fuel return lines. 
Check fuel tank venting. 

Is vehicle repaired? 

Yes »Repair complete. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE· STANDARD PROCE· 
DURE) 

No »Go To 8 

8. INTAKE SYSTEM 

Check for inlet restriction, inspect air filter for excessive dirt/debris. Verify air intake lines are not kinked or restricted. 
Check for air system leaks. Perform "*INTAKE AIR SYSTEM PRESSURE TEST - DIESEL". 
Inspect Turbocharger for wheel clearance and proper wastegate operation. 
Check for exhaust restriction. Verify proper exhaust brake operation. Check for kinked or blocked exhaust pipes. 

Is vehicle repaired? 

Yes »Repair complete. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 9 

9. OTHER VEHICLE SYSTEMS 

Verify proper operation of the Transmission Clutch. 
Verify proper operation of the Transmission. 
Verify proper operation of the Vehicle brakes (check for dragging). 
Verify proper operation of the Cooling fan operation cycle time. 
Verify proper operation of the Engine driven accessories. 
Verify proper operation of the Accelerator pedal (restricted or out of calibration). 
Verify no excess Electrical Noise. 
Verify no Moisture in harness connector or corroded terminals. 

Is vehicle repaired? 

Yes »Repair complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 10 
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1 O. BASE ENGINE 

Inspect speed indicator ring for damaged/missing teeth. 
Check for internal engine damage. 

Repair Complete. 

Repair 
Repair complete~ 
Periorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 • ENGINE· STANDARD PROCE· 
DURE) 



9 -1602 ENGINE - ELECTRICAL DIAGNOSTICS - 5.9L DIESEL ---------- DR 

*ENGINE NOISE 
• When Monitored: 

When standing in front of the truck with engine running, several distinct noises may be heard, these noises 
may vary depending on listener location, 2WD vs. 4WD, engine temperature and miles 'on vehicle. 

1. GEAR TRAIN NOISE EVALUATION 

Normal: Gear noise is noticeable when standing in front of the engine, may vary with engine temperature, engine 
speed, engine load, miles on vehicle, and from engine to engine. 
Abnormal: Gears are visually damaged or have backlash or end clearance out of specification. The cause should be 
identified and corrected. 

Continue 

To »Next step 

2. FUEL PUMP NOISE EVALUATION 

Normal: Pumping noise may vary - the fuel pump is producing between 5,000 and 20,000 psi depending on oper
ating conditions. 
Abnormal: A fuel pump with excessive pressure variation (+/- 500 psi from setpoint) is abnormal. The cause should 
be identified and corrected, refer to Engine Surge or Engine Difficult to Start symptoms. 

Continue 

To »Next step 

3. INJECTOR NOISE EVALUATION 

Normal: Combustion noise may vary at different operating conditions. May be more noticeable on throttle tip-in and 
vary from engine to engine. 
Abnormal: Loud knock with smoke and vifration. Chlinder cut out test or mechanical blocking of injectors (injector 
block off 9011) should be used to identify failed injectors. 

Continue 

To »Next step 

4. VALVE TRAIN NOISE EVALUATION 

Normal: Valve settings are correct and no visual damage to parts. 
Abnormal: If valve settings are out of specification, they should be reset. Also, correct for any damage to rocker 
levers, push rods, or crossheads. 

Compete 

Refer to 
Vehicle manual section 9 - ENGINE - 5.9L DIESEL - SERVICE INFORMATION - Diagnosis and Testing 
- Engine Diagnosis - Mechanical for other types of noise and causes. 
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*FUEL HEATER THERMOSTAT TEST 

1. FUEL HEATER THERMOSTAT TEST 

To check the operating resistance levels on the thermostat and fuel heater perform the following: 

1. Unplug the wiring harness from the thermostat. 
2. Check the resistance across the two pins of the thermostat with an Ohmmeter. 
3. The ambient temperature must be below the "Circuit close temperature; 1 ° +/- 3° C" to perform this check. 

4. If necessary. induce this ambient temperature by placing ice packs on the thermostat to produce an "effective 
ambient temperature" below the circuit close temperature. 
5. The resistance across the two pins should be within the range of 0.3 Ohms to 0.45 Ohms for a properly operating 
thermostat and heater. 
6. If the resistance from step 2 is out of range, remove the thermostat and check the resistance across the terminal 
connections of the heater (the heater can be checked at room temperature). 
7. The resistance across the terminal pins of the heater should be within the same range of step 2. 

8. Replace the heater if resistance is not within the proper operation range. 

9. Replace the heater if resistance is not within the proper operation range. Re-install the thermostat with a new 
o-ring. 

10. If the heater resistance is within the proper operating. 

11. Circuit close temperature; 1 ° +/- 3° C 
12. Circuit open temperature; 18° +/- 4° C 
13. Fuel Heater Thermostat 0.3 - 0.45 Ohms at less than 1 degree C 
14. Fuel Heater 0.3 - 0.45 Ohms at room temperature 

View Repair 

Repair 
Test complete. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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*INJECTOR RETURN FLOW TEST 

1. ENGINE RUNS 

NOTE: Review Warranty bulletin 0-05-24. 

NOTE: Battery charger may be utilized if cranking speed is below 170 RPM's. 

Does the engine run? 

Yes »Go To 2 

No »Go To 3 

2. * INJECTOR RETURN FLOW TEST @ 1200 RPM AND 1400 BAR RAIL PRESSURE 

1. Operate the engine until the coolant temperature is above 1800 F. 
2. Remove the banjo connector from the fuel drain tube at the rear of the fuel filter housing. 
3. Install fuel system test fitting 9012 in place of the banjo connector. 
4. Remove the vehicle fuel return line from the engine fuel drain tube. 

5. Install a piece of fuel line onto the test fitting and into a fuel container or into the fuel tank. 
6. Install one end of a test hose onto the fuel drain tube. Place the other end of the test hose into a graduated 
cylinder. 
7. Start engine and allow to idle for 30 sec. This step allows the flows to stabilize. Gather appropriate measuring 
device to measure collected return fuel. 
8. Using the scan too', navigate to ECM view -> PCM Cummins -> More Options-> System Tests -> Fuel Pressure 
override test. Select Start, then press Next. 
9. Press the Run button on the screen. As you press the Run button to start the overpressure test, please move the 
injector return hose from the bucket and insert into the appropriate measuring device. The engine speed will elevate 
rapidly to 1200 rpm and the rail pressure will increase to 20000 psi (1400 bar). 
10. While the test is running, please record the FCA duty cycle % and actual rail pressure record the readings on 
the Cummins Diesel Diagnostic Worksheet located under e-files, service, Star center in dealerconnect. 
11. Measure and Record the amount of fuel collected. 
12. If the flow is less than 160 ml/30 secs, the test has successfully passed, and the condition has been fixed 
13. If the flow is greater than 250 ml/30 seconds, refer to step 20. 
14. If the flow is greater than 160 ml/30 secs after step 11, shut off the engine and remove all 6 high pressu re fuel 
lines. Re-torque the high-pressure connector nut. Inspect for damage, repair/replace as necessary. Reinstall high 
pressure fuel lines. 
15. Start the engine and perform steps 7 through 10. 
16. Measure the amount of fuel in the graduated cylinder. 
17. If the amount of fuel is greater than 160 ml/30 sec, shut off the engine and remove the #1 high pressure fuel 
line. Cap the # 1 fuel port using tool 9011 on the fuel rail and repeat steps 7 through 10. 
18. Measure the amount of fuel in the graduated cylinder. If the amount is less than 160 ml.30 sec, remove and 
replace the #1 injector and #1 High pressure connector. 
19. If the amount of fuel is not less than 160-m1/30 secs, repeat steps 17-18 for cylinders 2-6. 
20. If the amount of fuel is greater than 250 ml/30 secs it is recommended that all 6 injectors be replaced. 
21. Install all high-pressure connectors, fuel injectors, and fuel injector supply lines. Repeat steps 1-12 to confirm 
repair. 

SPECIFICATION: Less than 160 mil 30 seconds total fuel returns flow 

Repair 
Test Complete. 
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3. * INJECTOR RETURN FLOW TEST DURING ENGINE CRANKING @200 RPM WHEN THE VEHICLE WILL 
NOT START 

1. Install 9012 fitting in standard location on back of fuel filter head to measure pump and injector return flows. 
2. Install hoses to the test fitting and the injector return line and route them to a bucket or other container. Make 
sure test lines are straight and slope downward their entire length. This is to avoid trapping air/fuel in the lines while 
testing. 
3. Unplug the injector harnesses at the valve cover, Unplug the connector to the FCA. 
4. Crank the engine for least 10 seconds until fuel starts to flow out of the pump and injector return hoses. Turn Key 
off when finished. 
5. Let all the fuel drain out of each line before continuing. 
6. Place the injector return hose into an appropriate measuring device. 
7. Crank the engine for 10 seconds. Go from Keyoff to Crank back to Keyoff. Do not leave the ignition on between 
tests. 
8. Let all of the fuel drain out of the injector hose. 
9. Record the amount of injector return for a 10 sec crank. 
10. Flow should be less than 40 ml for 10 seconds of cranking 
11. If the flow is greater than 40 ml after step 10, remove the #1 fuel injector supply line. Re-torque the high-pres
sure connector nut. Cap the #1 fuel port using tool 9011 on the fuel rail. 
12. Crank the engine and perform steps 7 through 9. 
13. Measure the amount of fuel in the graduated cylinder. 
14. If the amount of fuel is less than 40 ml, remove the #1 high pressure connector and the #1 fuel injector. Inspect 
for damage. repair/replace as necessary. 
15. If the amount of fuel is not less than 40 ml, repeat steps 12-14 for cylinders 2-6. 
16. Install all high-pressure connectors, fuel injectors, and fuel injector supply lines. Repeat steps 1-12 to confirm 
repair. 

Repair 
Note: DTC's will be set by this process. Remember to go in and clear all DTC's from all modules. Test 
complete. 
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*IN-TANK FUEL LIFT PUMP FLOW/DIAG-NOSTIC TEST PROCEDURE 

1 . 
1. Using the Scan tool, check for DTCs. Troubleshoot any active DTCs before pe~orming this test. 
2. Disconnect the wiring harness from the lift pump at the fuel tank module connector and inspect the pins for 
damage. Fix or replace any damaged component. 
3. Connect a voltmeter between the fuel lift pump supply and return pins at the fuel tank module connector. 
4. Turn the ignition to the on position. Use the Scan tool to actuate the fuel lift pump, record the voltage on the 
voltmeter. 
5. If the voltage is greater than 11.5 volts, go to step 14. If the voltage is less than 11.5 volts, go to step 6 
6. Using a voltmeter, measure the battery voltage to determine that the voltage is greater than 11.5 volts. If the 
voltage is greater than 11.5 volts, go to step 7. If the voltage is not greater than 11.5 volts, troubleshoot for low 
battery voltage. 
7. Remove the fuel lift pump relay from the PDC. Use a voltmeter to measure the voltage at the fuel lift pump relay 
voltage supply pin in the PDC. If the voltage is greater than 11.5 volts, go to step 8. If the voltage is not greater than 
11.5 volts, fix or replace the harness. 
8. Remove the fuel lift pump relay from the PDC. Instail a spare relay in place of the fuel lift pump relay. Using the 
Scan too', actuate the fuel lift pump: Use a voltmeter to mEiasure the voltage between the fuel lift pump supply and 
return pins at the fuel tank module connector while the fuel lift pump is actuated. If the voltage is greater than 11.5 
volts, replace the fuel lift pump relay. If the voltage is not greater than 11.5 volts, go to step 9. 
9. Disconnect the wiring harness from the fuel tank module. Remove the lift pump relay from the PDC. Using an 
Ohmmeter, measure the resistance of the fuei lift pump power supply wire between the PDC relay output pin and 
the fuel tank module connector. If the resistance is less than 10 ohms, go to step 10. If it is greater than 10 ohms, 
fix or replace the harness. 
10. Disconnect the wiring harness from the fuel tank module. Remove the fuel lift pump relay from the PDC. Using 
a voltmeter, measure the voltage between battery negative and the fuel lift pump power supply wire at the fuel 
module connector. If the voltage is less than 1 volt, go to step 11. If the voltage is greater than 1 volt, fix or replace 
the harness. 
11. Disconnect the wiring harness from the fuel tank module. Remove the fuel lift pump relay from the PDC. Using 
an ohmmeter, measure the resistance between battery negative and the fuel lift pump power supply wire at the fuel 
module connector. If the resistance is less than 10 ohms, fix or replace the harness. If the resistance is greater than 
10 ohms, go to step 12. 
12. Disconnect the wiring harness from the fuel tank module. Using an Ohmmeter, measure the resistance of the 
fuel lift pump ground wire between the fuel tank module connector and battery negative. If the resistance is less 
than 10 ohms, go to step 13. If the resistance is greater than 10 ohms, fix or replace the harness. 
13. Disconnect the wiring harness from the fuel tank module. Using a voltmeter, measure the voltage between the 
fuel lift pump ground wire and battery negative. If the voltage is less than 1 volt. go to step 14. If the voltage is 
greater than 1 volt, fix or replace the harness. 
14. Reconnect the lift pump connector. 
FLOW TEST. 
1. Remove the fuel pump supply banjo fitting from the fuel injection pump. 
2. Install fuel system test fitting 9014 into the fuel injection pump. 
3. Connect one end of a section of fuel hose to the test fitting. 
4. Put the other end of the fuel hose into an empty fuel container. 
5. Use the scan tool to actuate the fuel lift pump. 
6. While the lift pump is running, move the fuel hose from the fuel canister into a 1000ml graduated cylinder for 10 
seconds. 
7. Read and record the amount of fuel in the graduated cylinder after 10 seconds. 
8. If you have more than 590ml in the graduated cylinder after 10 seconds. the test has successfully passed. 
9. If you have less than 590ml of fuel in the graduated cylinder, inspect the fuel supply line from the fuel tank to the 
fuel filter housing and the fuel supply line between the fuel filter housing and the high pressure fuel pump for signs 
of damage, replace as necessary. If no damage is found, replace the fuel filter and retest. 
10.Verify the Screened Banjo Bolt at the outlet of the fuel filter is free of debris. If debris is found. rinse screen with 
water, blow dry and reinstall. Retest vehicle. If flow meets specification then trace back the source of debris, if flow 
is still below spec repair damaged component. 
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11. If reading is still less than 590ml in 10 seconds, remove the fuel tank and fuel tank module. Inspect for damage 
and/or debris in and around the fuel tank module. If module is damaged, replace and retest. 
12. If the module is not damaged, replace the fuel lift pump and retest to confirm fix. 

Test complete 

Repair 
Test complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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*FUEL PUMP RETURN FLOW TEST 

Possible Causes 

EXCESSIVE FUEL PUMP RETURN FLOW 

1. FUEL PUMP RETURN FLOW TEST 

Using the scan tool, idle the engine and measure the rail pressure and determine if the rail pressure is excessive 
(above 185,00 kpa/26,831 psi). If it is, troubleshoot for excessive rail pressure first. 
Remove the banjo bolt from the pressure-limiting valve on the fuel rail. 
Install fuel system test fitting 9013 into the pressure-limiting valve. 
Attach one end of a fuel hose to the fuel fitting and put the other end of the fuel hose into a container 
Perform the tests listed below to determine if the pressure-limiting valve is leaking. 
a. Operate the engine at idle and watch for fuel flow into the fuel container. 
b. Operate the engine at idle and actuate the high pressure safety valve test with the scan tool. Watch for fuel flow 
into the fuel container. 
If fuel flows into the fuel container, replace the pressure-limiting valve. If fuel does not leak from the pressure-limiting 
valve, the test is complete. 

NOTE: Do not drive the vehicle with any portion of this test kit installed 
Operate the engine until the engine is at operating temperature. 
Remove the banjo connector from the fuel drain tube at the rear of the fuel filter housing 
Install fuel system test fitting 9012 in place of the banjo connector. 
Install a piece of fuel line onto the test fitting and put the open end into the graduated cylinder. 
Start the engine and let it idle for one minute. 
Measure the amount of fuel in the graduated cylinder. 
If the flow is less than 1 aOOml/minute at idle, the test has successfully passed. 
If the flow is greater than 1000ml/minute at idle, replace the fuel injection pump. 
Retest to confirm repair. 

View Repair 

Repair 
Test Complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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*HIGH PRESSURE FUEL PUMP PERFORMANCE TEST 

1 . 
If the engine will run do the following: 
1. Monitor rail pressure with scan tool while the engine is at idle. 
2. Compare the fuel pressure set point with the actual fuel pressure reading. 
3. If actual fuel pressure reading fluctuates more than +1- 500 psi from the set point, then replace the Fuel Conrol 
Actuator (FCA)~ NOTE: After the acutator is removed, check for debris or corrosion on the FCA. If debris or corro
sion is found, ·replace the entire Fuel Injection Pump. 
4. Turn off engine. 
5. Disconnect the FCA harness 
6. Disconnect high pressure fuel line from fuel rail and route the high pressure fuel line into a graduated cylinder. 
7. Crank the engine until fuel exits this line. This will not be high pressure fuel. 
8. Crank the engine for three (3) 10 second intervals (Note: This will give you 30 total seconds of flow time. These 
are broken into 3 separate intervals to prevent damage to the starter). Fuel flow speCification s based on engine 
cranking speed. If you do not collect the stated amount of fuel in 30 seconds, replace the pump: 
Minimum fuel pump flow at 150 rpm cranking speed is 70mL 
Minimum fuel pump flow at 200 rpm cranking speed is 90mL 
If the engine is a no start do the following: 
1. Remove fuel pump to railhigh pressure fuel line. 
2. Inspect the fuel pump outlet port for rust, debris, or other signs of contamination. 
3. Replace pump if any contamination is found. Check for source of water in fuel or debris in fuel to prevent future 
complaints. If no contamination is found continue to step 4. 
4. Disconnect the Fuel Control Actuator (FCA). 
5. Disconnect the high pressure fuel line from the fuel rail and route the high pressure fuel line to a graduated 
cylinder. 
6. Crank the engine until fuel exits this line. This will not be high pressure fuel. 
7. Crank the engine for three (3) 10 seconds intervals. 

NOTE: This will give you 30 total seconds of flow time. These are broken into 3 separate intervals to pre
vent damage to the starter. 
Fuel flow specification's based on engine cranking speed. If you do not collect the stated amount of fuel in 30 
seconds, replace the pump: 
Minimum fuel pump flow at 150 rpm cranking speed is 70mL 
Minimum fuel pump flow at 200 rpm cranking speed is 90mL 

Test complete 

Repair 
Test complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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*INTAKE AIR SYSTEM PRESSURE TEST 

1. CHARGE AIR COOLER PRESSURE TEST 

Loosen air inlet tube clamp at the turbocharger. 
Remove the air filter housing and the inlet tube from the vehicle as an assembly. 
Install the CAC Pressure Tester 9022 into the inner diameter of the turbocharger, securing it in place with the sup
plied three-fingered band clamp. tighten tool clamp to 8 N.m (72 in Ibs). 

CAUTION: Never attempt to start or run the vehicle at any time during this test, engine damage may occur. 
Fasten the safety chain around a solid surface behind the turbocharger. 

WARNING: Never run CAC Pressure test without the safety chain securely fastened. 
Before attaching shop air to the pressure regulator verify that the regulator is at its lowest pressure setting (0 psi). 
Attach an air supply to the regulator and slowly increase the pressure until the pressure gauge reads 20 psi. 

WARNING: Never apply more than 20 PSI. 
Using a solution of soap and water spray the Turbocharger, Turbocharger wastegate, Charge Air Cooler Heat 
Exchange and CAC Hoses while watching for leaks. 
Before any attempt to repair the CAC system is made, it's necessary to completely discharge the system. This can 
be accomplished by turning the regulator knob counter-clockwise. 
Allow for adequate time to pass before removing the CAC Pressure tester from the turbocharger inlet. 
Position the Air Filter Housing over the three mounting studs located on the inside front fender well and press down 
firmly to lock housing into place. 
Install Air Inlet Tube over the Turbocharger inlet and torque the band clamp to 35 in.lbs. 

View Repair 

Repair 
Test complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

*OFF-IDLE ENGINE SPEED LOW DURING COLD START 

Theory of Operation 
Dependent upon engine coolant temperature, the Engine Control Module (ECM) will temporarily delay (limit) the 
maximum engine speed when the vehicle is not moving. For automatic transmission equipped vehicles, the maxi
mum engine speed is temporarily delayed when the vehicle speed is less than one mph, and when the transmission 
selector is in either the neutral or park position. For manual transmission equipped vehicles, the maximum engine 
speed is temporarily delayed when the vehicle speed is less than one mph. This ECM feature is used to protect the 
engine turbocharger. By temporarily limiting the vehicle engine speed, the shaft speed of the engine turbocharger is 
controlled to a low speed. This delay in maximum engine and turbocharger shaft speed allows for sufficient oil lubri
cation to the turbocharger shaft bearings. Satisfactory oil lubrication of the turbocharger shaft bearings is important 
for long term turbocharger durabHity. The maximum engine speed for the 5.9L engine is temporarily limited to 1,600 
RPM's when the above conditions are met. The 6.7L engine speed is temporarily limited to 1,200 RPM's when the 
above conditions are met. The length of time that the maximum engine speed is temporarily limited is dependent 
upon engine coolant temperature. Refer to the table to determine the amount of Time Delay. 

NOTE: The time delay values supplied in the table are an apprOXimation and may vary per application. 

ENGINE TEMPERATURE TIME DELAY 

- 35° F (-37°C) 45.2 secs. 

- 20° F (-28°C) 34.6 secs . 

• 10° F (-23°C) 28.8 secs. 

- 0° F (-17°C) 24.2 secs. 

+ 10° F (-12°C) 20.2 secs. 

+ 20° F (-7°C) 17.0 secs. 
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ENGINE TEMPERATURE TIME DELAY 

+ 35° F (2°C) 13.0 secs. 

+ 45° F (7°C) 10.8 secs. 

+ 55° F (13°C) 9.0 secs. 

+ 70° F (21°C) 7.0 secs. 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Ignition run time is greater than 1 second. Battery voltage between 9 and 16 volts. Engine run time greater 
than 3 seconds. 

• Set Condition: 
The ECM loses communication over the CAN C Bus circuit. The circuit is continuously monitored. One Trip 
fault. 

CAN C BUS OPEN OR SHORTED CONDITION 

PCM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING). 

Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 

Diagnostic Test 

1 . ACTIVE DTC 

Ignition on. engine not running. 
With a scan tool. read FCM (TIPM) DTCs. 

Is the DTC active at this time? 

Ves »Refer to 8 « ELECTR1CAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diag-
nostic procedures and for further possible causes. ' 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
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U0121-LOST COMMUNICATION WITH ANTI-LOCK BRAKE MODULE 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Ignition run time is greater than 1 second. Battery voltage between 9 and 16 volts. Engine run time greater 
than 3 seconds . 

• Set Condition: 
The ECM doesn't receive an ABS message over the CAN C circuit for 7 consecutive seconds. The circuit is 
continuously monitored. One Trip fault. 

CAN C BUS OPEN OR SHORTED CONDITION 

ASS MODULE 

TIPM 

PCM 

Possible Causes 

Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, read ECM DTCs. 

Is the DTC active at this time? 

Yes »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diag-
nostic procedures and for further possible causes. 

No »Refer to the INTERMITIENT CONDITION - DIESEL Diagnostic Procedure. 
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U0141-LOST COMMUNICA1-ION WITH TIP MODULE 
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• When Monitored: 
Ignition run time is greater than 1 second. Battery voltage between 9 and 16 volts . 

• Set Condition: 
The ECM doesn't receive a FCM (TIPM) message over the CAN C circuit for 7 consecutive seconds. The 
circuit is continuously monitored. One Trip fault. 

CAN C BUS OPEN OR SHORTED CONDITION 

FCM (TIPM) 

ECM 

Possible Cause~ 

Refer to 8 • ELECTRICAUELECTRONIC CONTROL MODULES .. DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 

Diagnostic Test 

1 . ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, read ECM DTCs. 

Is the DTC active at this time? 

Yes »Refer to 8· ELECTRICAUELECTRONIC CONTROL MODULES· DIAGNOSIS AND TESTING for diag-
nostic procedures and for further possible causes. 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
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U1403-IMPLAUSIBLE FUE'L ,LEVEL'SIGNAL RECEIVED 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The fuel volume message the ECM is receiving is imptausible. The circuit is continuously monitored. One Trip 
fault. 

CAN B OPEN OR SHORTED 

CLUSTER MODULE 

Possible Causes 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

ECM 

Always perform the Pre--Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Theory of Operation 
The Totally Integrated Power Module isn't receiving a fuel volume signal over CAN B from the Cluster Module. The 
TIPM has to send the PCM a fuel volume signal over CAN C. The signal the TIPM sends over CAN C is implau
sible. 

Diagnostic Test 

1. ACTIVE OTC 

Ignition on, engine not running. 
With a scan tool read DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

2. CAN B BUS HARDWARE DTCS ALSO ACTIVE 

With a scan tool check for DTCs' in the' FCM (TIPM). 

Are any CAN B Hardware related OTCs active at this time? 

Yes »(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the 
appropriate diagnostic procedures. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to B - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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U1412-IMPLAUSIBLE VEHICLE SPEED SIGNAL RECEIVED 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The ECM gets an implausible signal over the CAN C circuit from the ABS Module. The circuit is continuously 
monitored. One Trip fault. 

CAN C BUS CIRCUIT SHORTED 

CAN C BUS CIRCUIT OPEN 

ABS MODULE 

ECM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Theory of Operation 
The ASS Module sends vehicle speed information over the CAN C Bus circuit to the ECM. 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, read DTCs. 

Is the U1412-IMPLAUSIBLE VEHICLE SPEED SIGNAL RECEIVED active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

2. U0001-NO COMMUNICATION ON THE CAN C BUS CIRCUIT IS ACTIVE 

Continue reading DTCs. 

Is the U0001-NO COMMUNICATION ON THE CAN C BUS CIRCUIT ACTIVE at this time? 

Ves »Refer to the Diagnostic Procedure for the U0001-NO COMMUNICATION ON THE CAN C BUS CIR-
CUIT. 

No »Go To 3 

3. ABS MODULE IS ACTIVE ON THE CAN C BUS 

With the scan tool, select ECU View. 
Verify that the ABS Module active on the bus. 

Is the ABS Module active on the bus? 

Yes »Go To 4 

No »(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for No 
Response diagnostic procedures. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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4. ACTIVE DTCS IN THE FCM 

With the scan tool, select ECU View and select FCM (TIPM). 
With the scan tool, read active DTCs. 

Is the U0001-NO COMMUNICATION ON THE CAN C BUS CIRCUIT ACTIVE in the FCM at this time? 

Yes »Replace the ASS Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Ignition run time is greater than 1 second. Battery voltage between 9 and 16 volts . 

• Set Condition: 
The ECM doesn't receive a ECU message over the CAN C circuit for 7 consecutive seconds. The circuit is 
continuously monitored. One Trip fault. 

CAN C BUS OPEN OR SHORTED CONDITION 

ECU 

ECM 

Possible Causes 

Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 

Diagnostic Test 

1 . ACTIVE OTC 

Ignition on, engine not running. 
With a scan tool, read ECM DTCs. 

Is the OTe active at this time? 

Yes »Refer to 8 • ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diag-
nostic procedures and for further possible causes. 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 
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U1421-IMPLAUSIBLE IGNITION KEY OFF TIME RECEIVED 
For a complete wiring diagram Refer to Section "SW. 

• When Monitored: 
Ignition on . 

• Set Condition: 
The fuel volume message the ECM is receiving is implausible. The circuit is continuously monitored. One Trip 
fault. 

CAN B OPEN OR SHORTED 

CLUSTER MODULE 

Possible Causes 

FCM (TOTALLY INTEGRATED POWER MODULE) 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Theory of Operation 
The Totany Integrated Power Module (TIPM) isn't receiving a fuel volume signal over CAN B from the Cluster Mod
ule. The TIPM has to send the PCM a fuel volume signal over CAN C. The signal the TIPM sends over CAN C is 
implausible. 

Diagnostic Test 

1. ACTIVE DrC 

Ignition on, engine not running. 

With a scan tool read DTCs. 

Is the DrC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

2. CAN B BUS HARDWARE OTCS ALSO ACTIVE 

With a scan tool check for DTCs in the TIPM. 

Are any CAN B Hardware related orcs active at this time? 

Yes »(Refer to 8 - ELECTRICAUELECTRONJC CONTROL MODULES - DIAGNOSIS AND TESTING) for the 
appropriate diagnostic procedures. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTAAIN VERIFICATION TEST. (Refer to 9 • ENGINE - STANDARD PROCEDURE) 
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STANDARD PROCEDURE 

ECM/PCM PROGRAMMING 

MODULE REPROGRAMING 

Re~Jacem~n! .ECM's will require programming utilizing the StarSCAN® or equivalent. The ECM will not operate the 
engine until ItlS programmed. A Diagnostic Trouble Code (DTC) will be set - "not programmed". 

CAUTION: Extreme care must be taken when programming a calibration into a generic ECM. Do not ran
domly select a calibration. Once a calibration is selected and programmed, the controller cannot be repro
grammed to a different calibration. The module can only be reprogrammed to a more recent version of that 
calibration. 

SPECIAL TOOLS/EQUIPMENT OR EQUIVALENT REQUIRED: 

NPN Battery Charger 

CH9401 StarSCAN® Tool 

CH9404 StarSCAN® Vehicle Cable 

CH9409 StarSCAN® Documentation Kit 

CH941 0 StarSCAN® Ethernet Cable, 12 ft. 

CH9412 StarSCAN® Software Update Device Kit 

TechCONNECT PC or equivalent 

StarSCAN® Software Update CD 

**REPAIR PROCEDURE .. USING THE INTERNET TO RETRIEVE THE FLASH FILE: 

NOTE: The StarSCAN® or equivalent diagnostic scan tool fully supports Internet connectivity. However, in 
order to take advantage of this feature you must first configure the StarSCAN® or equivalent for your deal
ership's network. For instruction on setting up your StarSCAN® or equivalent for the dealer's network; refer 
to the StarSCAN® or equivalent Quick Start Networking Guide available on DealerCONNECT > Service> 
StarSCAN and StarMOBILE or equivalent Tools> Online Documentation or at www.dcctools.com website 
under the "download center". 
NOTE: If this flash process is interrupted/aborted, the flash should be restarted. 
1. Open the hood, install a battery charger and verify that the charging rate provides approximately 13.5 volts. Set 

the battery charger timer to maintain the charging voltage for the duration of the flash process. 
2. Connect the CH9410 StarSCAN® or equivalent ethernet cable to the StarSCAN® or equivalent and the dealer's 

network drop. 
3. Connect the CH9404 StarSCAN® or equivalent vehicle cable to the StarSCAN® or equivalent and the vehicle. 

4. Power ON the StarSCAN® or equivalent. 
5. Retrieve the old ECU part number. Using the StarSCAN® or equivalent at the "Home" screen: 

a. Select "ECU View" 

b. Touch the screen to highlight the ECM in the list of modules. 

c. Select "More Options" 

d. Select "ECU Flash" 

e. Record the part number at the top of the "Flash ECM" screen for later reference. 
NOTE: For the Cummins Diesel, if the ECM is not operational, the "ECM part number" can be obtained from 
the label on the controller. If the label on the controller is not legible, record the "Reference No." for use 
later. The "Reference No." is located in the Reference No. box at the top, center of the Engine Data Plate. 
Do not use the reference number shown in the figure. The Engine Data Plate is located on the intake side 
of the breather cover or affixed to the APPS bracket. 
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WARNING: Injury may result and warranty is voided if 
fuel rate, rpm or allitules excEl9d published maximum 
values for this I'I'l{)deI and application. 

1 

EfIg ne No Ref No I MODEl ~uel Rate at aclll. f!P 
M~ur ~ 561 00 1 01 53040317AE MODaE ISS 305 DeM combust a puiss.indiqoee 
Idlll Speed (rpm) Ad\IElrtlsed HP at Rlmlly 
Vitesse Flalenti 750 Puss IndiQuee (ch) 305 a 2900 rpm Fam~le 403E 
Firil1ll Order TIming. T.D.C catalysl No. 
Order d'Allumage 1 5 3 6 2 4 G8II.IQe - P.M H ELECTRONIC catalyseur No. 

Valve Ialh ooId Int Exh'IDate 01 MIg. C I.D. PoJce 359 
Jeux Soup. 'a Ffoid 0.020 Adm 0.01 0 £Ch. Date of Fab. 07 -29-02 L CulJelL 59 

mm' CPL 
114 stroke 8228 

FEL EPA CARB 

NOx a.o 

PM 0.00 0.00 

AYERllSEMEI'fT: Danger de tllessures et d'annulatlOn cle Th's l!!lQine confurms In Caliiomia Regulations applicable to 'tIJ(X mollel year rredium duty ve~ldes.lhis eflglne IS 

Ie! garantie, si de'bil de comoostibMl, tr/mn au certifie~ to operl1te on dtesel fuel. 08011 Certified. 
altitude. de'passent les vllieurs miOOmum announce'es 
pour ee modele et son utilisation. 

813377b9 

6. Replace the ECM with the appropriate Generic ECM. Refer to the detailed service information available in Tech
CONNECT, under: Service Info, a-Electrical, Electronic Control Module, Engine Control Module

j 
Removal. 

7. Program the ECM as follows: 

a. Using the StarSCAN® or equivalent at the "Home" screen, Select "ECU View" 

b. Touch the screen to highlight the ECM in the list of modules. 

c. Select "More Options" 

d. Select "ECU FlashH 

e. Select "Browse for New File". Follow the on screen instructions. 

f. Highlight the appropriate calibration based on the part number recorded in Step 5 Step e. 

g. Select "Download to Scantool". 

h. Select "Close" after the download is complete, then select "Back". 

i. Highlight the listed calibration. 

j. Select "Update Controller". Follow on screen instructions. 

k. When the update is complete, select "OK". 

I. Verify the part number at the top of the "Flash ECM" screen has updated to the new part number. 

a. Is "WCM - Wireless Control Module" displayed in the "ECU Overview" screen list of modules? 

a. Yes » go to Step 13. 

b. No » go to Step 14. 

9. Program the ECM to the Wireless Control Module (WCM). 

a. Highlight the WCM. 

b. Select "Misc. Function". 

c. Highlight "ECM Replaced". 

d. Select "Start" 

e. Follow the on screen instructions. Select "Nexf' after each step. Select "Finish" after completing the last step. 

f. When complete proceed to Step 14. 

10. Program the VIN into the ECM. 
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a. Scroll through the list of controllers and highlight the ECM. 

b. Select "Misc. Function". 

c. Highlight "Check ECM VIN". 

d. Select "Start" 

e. FOllow}he on screen i~structions. Select "Next" after each step. When the window ~ppears with 17 boxes, 
select Sho.w Keyboard . Place the curso~ t? ,the right of the last box and then backspace to deJete the boxes 
from the wmdow. Enter the VIN. Select FInish" after completing the last step. 

f. Unplug the scan tool from the Data Link Connector. 

g. At the "Vehicle Disconnected" screen, press "OK". 

h. Connect the scan tool to the Data Link Connector and verify that the VIN is visible at the top of the "Home" 
screen. 

NOTE: Due to the ECM programming procedure, a DTC may be set in other modules (TCM BCM MIC 
SKREEM, etc.) within the vehicle, if so equipped. Some DTC's may cause the MIL to illuminate. Fro~ th~ 
"Home" screen select "System View". Then select "All DTCs". Press "Clear All Stored DTCs" if there are 
any DTCs shown on the list. 

NOTE: The following step is required by law when reprogramming a ECM and/or TCM. 

11. Type the necessary information on the "Authorized Modification Label" pIn 04275086AB and attach near the 
VECI label. 

REPAIR PROCEDURE USING SOFTWARE 
UPDATE CD TO RETRIEVE THE FLASH 
FILE: 
NOTE: If this flash process is interrupted/aborted, 
the flash should be restarted. 

NOTE: For detailed information on the operation of 
the StarSCAN®, refer to the Quick Reference doc
umentation provided in the StarSCAN® or equiva
lent documentation kit. In addition, more recent 
information may also be available at the www.dc-

"'ifll'l~errCltbnrs~ell' I~JUI1J1Mla~1ii1!li 1MI©@j)1Il1lCA!i1l01Nl$1 ~~~1II'IIIWID 
W-1~ roOO'M~~IfIl~~W H~IM~: 

80f34528 

ctools.com website. Look under "Training Aids" and also under "Download Center> Frequently Asked Ques
tions" for more help. 
1. Open the hood, install a battery charger and verify that the charging rate provides approximately 13.5 volts. Set 

the battery charger timer to maintain the charging voltage for the duration of the flash process. 

2. Connect the CH9404 StarSCAN® or equivalent vehicle cable to the StarSCAN® or equivalent or equivalent and 
the vehicle. 

3. Power ON the StarSCAN® or equivalent. 
4. Retrieve the old ECU part number. Using the StarSCAN® or equivalent at the "Home" screen: 

a. Select "ECU View" 

b. Touch the screen to highlight the ECM in the list of modules. 

c. Select "More Options" 

d. Select "ECU Flashu 

e. Record the part number at the top of the "Flash ECM" screen for later reference. 
5. Replace the ECM with the appropriate Generic ECM. Refer to the detailed service information available in Tech

CONNECT, under: Service Info, 8-Electrical, Electronic Control Module, Engine Control Module, Removal. 

6. Insert the StarSCAN® or equivalent Software Update CD into the TechCONNECT or equivalent PC. The Star
SCAN® Software Update CD will start automatically. Select "Download Flash Updates", 

7. At the "Select a method for looking up controller flash updates." screen: 

a. Select "Enter part number". Enter the "Part Number" recorded in Step 4 when prompted to do so. 

b. Using the mouse highlight the appropriate "Calibration". Select "Next". 
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c. Follow the on screen instructions. 

d When completed, proceed to Step 8. ® 
8. Wi~h the StarSCAN® or equivalent powered OFF, connect the USB Key and Gender Changer to the StarSCAN R 

or equivalent USB port. 
9. Connect the StarSCAN® or equivalent to the vehi

cle (if not ,already connected). 
10. Power ON the StarSCAN® or equivalent. 
11. Download the flash file from the USB key to the 

StarSCAN® or equivalent. Using the StarSCAN® 
or equivalent at the "Home" screen: 

a. Select "Flash Download'!, then select "Retrieve 
files from the USB storage device" 

b. Highlight the appropriate calibration. Select 
"Download to Scan Tool" 

c. When the download is complete, select "Close'! 
and "Back". 

12. Reprogram the ECU. Using the StarSCAN® or 
equivalent at the "Home" screen: 

a. Select "ECU View". 

b. Select UMore Options". 

c. Select "ECU Flash". 

d. Highlight the appropriate calibration. 

e. Select "Update Controller". Follow the on screen instructions. 

1. When the update is complete, select "OK". 

81318af8 

g. Verify the part number at the top of the "Flash ECM" screen has updated to the new part number. 

13. Is "WCM - Wireless Control Module" displayed in the "ECU Overview" screen list of modules? 

a. Yes » go to Step 14. 

b. No » go to Step 15. 
14. Program the ECM to the Wireless Control Module (WCM). Using the StarSCAN at the "Home" screen: 

a. Select "ECU View" 

b. Scroll through the list of controllers and highlight the WCM. 

c. Select "Misc. Function". 

d. Highlight "ECM Replaced". 

e. Select "Start" 

f. Follow the on screen instructions. Select "Next" after each step. Select "Finish" after completing the last step. 

g. When complete proceed to Step 16. 

15. Program the VIN into the ECM. 

a. Scroll through the list of controllers and highlight the ECM. 

b. Select "Misc. Function". 

c. Highlight "Check ECM VIN". 

d. Select "Start" 

e. Follow the on screen instructions. Select "Next" after each step. When the window appears with 17 boxes, 
select uShow Keyboard". Place the cursor to the right of the last box and then backspace to delete the boxes 
from the window. Enter the VIN. Select "Finish" after completing the last step. 
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f. Unplug the scan tool from the Data Link Connector. 

g. At the "Vehicle Disconnected" screen, press "OK". 

h. Connect the scan tool to the Data Link Connector and verify that the VIN is visible at the top of the "Home" 
screen. 

16. Is the vehicle is equipped with a 3.7L or 4.7L engine? 

a. Yes » go to Step 18. 

b. No » go to Step 17. 

17. Using the StarSCAN® or equivalent at the "Homelt screen: 

a. Select ,"ECU View" . • . 

b. Scroll through the list of controllers and highlight the ECM. 

'c. SeleCt~"Mfsc: Functlon';~ 

d. Highlight "Learn ETC". 

e. Select' "Start" 

; 

f. Follow the on screen instructions. Select "Next" after each step. Select "Finish" after completing the last step. 

NOTE: Due to the ECM programming pro~dure, a DTC may be set in other modules (TCM, SCM, MIC, SKIM, 
etc.) within the vehicle, 'If so equipped~' Some DTC's may cause the MIL to illuminate. Check all modules 
using "ECU View" from, the Home s~reen, record the DTC's, and erase these DTC's prior to returning the 
vehicle to the customer. Erase any DTC's In the ECM only after all other modules have had their DTe's 
erased. ' , , 

NOTE: The following step is required 'by la~. 
18. Type the necessary information ,on the "A!Jthorized Mogification Label" pIn 04275086AB and attach near the 

VECI label. ** ' 'I 
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POWERTRAIN VERIFICATION TEST 

Diagnostic Test 

1. POWERTRAIN VERIFICATION TEST 

1. Clear the DTC before continuing. 
2. Check if any of the following conditions exist. 
3. The ECM has been disconnected or replaced. 
4. The battery power has been disconnected. 
5. If the ECM has been replaced. do the following: 
6. For ABS and Airbag Systems: Action: Enter correct VIN and Mileage in ECM. Erase ASS and Airbag Module 
codes. 

NOTE: If the Engine Control Module has been replaced and the correct VIN and mileage have not been pro
grammed, a DTC will be set in the ABS, Airbag Modules and SKIM module. 
8. If the ECM has not been replaced, do the following. 
9. Inspect the vehicles to ensure that all engine components are connected. Reassemble and reconnect compo
nents as necessary. 
10. Attempt to start the engine. 
11. If the engine is unable to start, look for any Technical Service BuHetins that may relate to this condition. Return 
to Symptom list if necessary. 
12. If this verification procedure is being performed after a No Trouble Code repair, do the following. 
13. Check to see if the initial symptom still exists. If the initial or another symptom exists, the repair is not complete. 
Check all pertinent Technical Service Bulletins and return to the Symptom list if necessary. 
14. If this verification procedure is being performed after a Trouble ~ode repair, do the following. 
15. Connect the scan tool to the data link connector and erase trouble codes. 
16. With the scan tool, reset all memory values. 
17. If this test is for an AlC trouble code, ensure it is operating during the following road test. 
18. Drive the vehicle for at least five minutes, For some of the drive, go at least 64 km/h (40 MPH). At some point 
stop the vehicle and turn the engine off for 10 seconds or more; then restart and continue. Ensure the transmission 
shifts through all gears. 
19. Upon completion of the road test, turn the engine off and read trouble codes with the scan tool. If a trouble code 
has been set, return to the Symptom list and follow the path specified. 

Are any DTC(s) present? 

Yes »Repair is not complete, refer to appropriate symptom. 

No »Repair is complete. 
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P0403-EGR CONTROL CiRCUiT/OPEN ..... 1940 
P0404-EG R POSITION SENSOR 

PERFORMANCE (DIESEL) ............... 1944 
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P0573-BRAKE SWITCH 1 STUCK OFF ..... 2081 
P0580-SPEED CONTROL SWITCH 1 

CIRCUIT LOW ........................... 2084 
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P0633-SKIM SECRET KEY NOT STORED IN 
PCM .................................... 2123 
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HIGH ................................ ««.2127 
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CIRCUIT LOW ........................... 2131 
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CIRCUIT HIGH ......... « ................ 2152 
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CIRCUIT LOW ................. « ......... 2154 
P06A5-SENSOR REFERENCE VOLTAGE 4 

CIRCUIT HIGH .......................... 2156 
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(MIL REQUEST) ....... « ................. 2158 
P0850-PARK/NEUTRAL SWITCH 

PERFORMANCE. ........................ 2159 
P113C·02 SENSOR POWER SUPPLY 

CIRCUIT PERFORMANCE ................ 2160 
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CIRCUIT LOW ........................... 2163 
P125B-POWER ENABLE CONTROL 

CIRCUIT HIGH .......................... 2166 
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LOW .................................... 2169 
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HIGH ................................... 2172 
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OPEN .................................. 2176 
P1275-AlC CLUTCH CONTROL CIRCUIT 2 

OVERCURRENT ................. « ....... 2180 
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(TIPM) .. «« ........... « .................. 2183 
P1278-STARTER CONTROL CIRCUIT 2 

HIGH (TtPM) ............................ 2185 
P1279-STARTER CONTROL CIRCUIT 2 

OPEN (TIPM) ............................ 2187 
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OVERCURRENT (TIPM) .................. 2189 
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LOW (TIPM) ............................. 2192 
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HIGH (TIPM) ............................ 2195 
P127E-FUEL PUMP CONTROL CIRCUIT 2 

OPEN (TIPM) ............................ 2199 
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OVERCURRENT (TIPM) « ................. 2203 
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P144E-EGR COOLER BYPASS STATUS 
LINE CIRCUIT LOW .................... « . 2208 

P144F-EGR COOLER BYPASS STATUS LINE 
CIRCUIT HIGH .......................... 2211 

P1451-DIESEL PARTICULATE FILTER 
SYSTEM PERFORMANCE ................ 2215 

P1484-CATALYST OVERHEAT DETECTION . 2218 
P1506-CRANKCASE DEPRESSION 

REGULATOR VALVE PERFORMANCE ..... 2221 
P1507-CRANKCASE FILTER RESTRICTION. 2222 
P1508-CRANKCASE FILTER RESTRICTION-

REPLACE FILTER ....................... 2223 
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BELOW THRESHOLD - BANK 1 ........... 2224 
P2002-DIESEL PARTICULATE FILTER 

EFFICIENCY BELOW THRESHOLD ....... 2229 
P200C-DIESEL PARTICULATE FILTER OVER 

TEMPERATURE· BANK 1 ................ 2232 
P200E-CATALYST SYSTEM OVER 

TEMPERATURE· BANK 1 ................ 2235 
P2032-EXHAUST GAS TEMPERATURE 

SENSOR CIRCUIT LOW- BANK 1 SENSOR 
2 ................... « •• «.« •••••• «.«« •••• 2238 

P2033-EXHAUST GAS TEMPERATURE 
SENSOR CIRCUIT HIGH - BANK 1 
SENSOR 2 ....................... « •••••• 2242 

P2080·EXHAUST GAS TEMP SENSOR 
CIRCUIT PERFORMANCE - BANK 1 
SENSOR 1 .... ow ........................ 2246 

P2084-EXHAUST GAS TEMP SENSOR 
CIRCUIT PERFORMANCE - BANK 1 
SENSOR 2 .............................. 2248 

P2121-ACCELERATOR PEDAL POSITION 
SENSOR 1 PERFORMANCE .............. 2250 

P2122-ACCELERATOR PEDAL POSITION 
SENSOR 1 CIRCUIT LOW .... « ••••••••••• 2258 

P2123-ACCELERATOR PEDAL POSITION 
SENSOR 1 CIRCUIT HIGH ............... 2264 

P2127-ACCELERATOR PEDAL POSITION 
SENSOR 2 CIRCUIT LOW ................ 2269 

P2128-ACCELERATOR PEDAL POSITION 
SENSOR 2 CIRCUIT HIGH ............... 2275 

P2141-EGR AIRFLOW THROTTLE 
CONTROL CIRCUIT LOW ................ 2280 

P2142-EGR AIRFLOW THROTTLE 
CONTROL CIRCUIT HIGH ........... « •••• 2283 

P2227-BAROMETERIC PRESSURE SENSOR 
RATIONALITY ........................... 2285 

P2228-BAROMETRIC PRESSURE CIRCUIT 
LOW .................................... 2286 

P2229-BAROMETRIC PRESSURE CIRCUIT 
HIGH ............................ « •••••• 2290 

P2262-TURBOCHARGER BOOST 
PRESSURE NOT DETECTED-
MECHANICAL ........................... 2294 

P2266-WATER IN FUEL SENSOR CIRCUIT 
LOW .................................... 2296 
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P2267-WATER IN FUEL SENSOR CIRCUIT 
HIGH ................................... 2299 

P2269-WATER IN FUEL CONDITION ....... 2302 
P2299-BRAKE PEDAL POSITION / 

ACCELERATOR PEDAL POSITION 
INCOMPATIBLE ......................... 2304 

P242B-EXHAUST GAS TEMP SENSOR 
CIRCUIT PERFORMANCE - BANK 1 
SENSOR 3 - DIESEL. .................... 2306 

P242C-EXHAUST GAS TEMPERATURE 
SENSOR CIRCUIT LOW- BANK 1 SENSOR 
3 ....................................... 2308 

P242D-EXHAUST GAS TEMPERATURE 
SENSOR CIRCUIT HIGH - BANK 1 
SENSOR 3 .............................. 2312 

P242F-DIESEL PARTICULATE FILTER 
RESTRICTION - ASH ACCUMULATION .... 2316 

P244A·DIESEL PARTICULLATE FILTER 
DIFFERENTIAL PRESSURE TOO LOW .... 2319 

P244D-EXHAUST TEMPERATURE TOO 
HIGH FOR PARTICULATE FILTER 
REGENERATION-BANK 1 ................ 2321 

P2453-DIESEL PARTICULATE FILTER 
PRESSURE SENSOR A CIRCUIT 
PERFORMANCE. ........................ 2324 

P2454-DIESEL PARTICULATE FILTER 
PRESSURE SENSOR A CIRCUIT LOW .... 2327 

P2455-DIESEL PARTICULATE FILTER 
PRESSURE SENSOR A CIRCUIT HIGH .... 2330 

P2457 -EXHAUST GAS RECIRCULATION 
COOLING SYSTEM PERFORMANCE ...... 2334 

P245A-EGR COOLER BYPASS CONTROL 
CIRCUIT IOPEN ......................... 2336 

P245C-EGR COOLER BYPASS CONTROL 
CIRCUIT LOW ........................... 2340 

P245D-EGR COOLER BYPASS CONTROL 
CIRCUIT HIGH .......................... 2344 

P2463-DIESEL PARTICULATE FILTER -
SOOT ACCUMULATION .................. 2347 

P2503-CHARGING SYSTEM OUTPUT LOW. 2350 
P2504-CHARGING SYSTEM OUTPUT HIGH. 2353 
P2509-ECM/PCM POWER INPUT SIGNAL 

INTERMITTENT ......................... 2357 
P254C-PTO SPEED SELECTOR SENSOR 

CIRCUIT LOW ........................... 2360 
P254D-PTO SPEED SELECTOR SENSOR 

CIRCUIT HIGH .......................... 2364 
P2579-TURBOCHARGER SPEED SENSOR 

CIRCUIT PERFORMANCE ................ 2367 
P2580-TURBOCHARGER SPEED SENSOR 

CIRCUIT LOW ........................... 2371 
P2609-INTAKE AIR HEATER SYSTEM 

PERFORMANCE. ........................ 2376 
P268C-CYLINDER 1 INJECTOR DATA 

INCOMPATIBLE ......................... 2379 

P268D-CYLINDER 2 INJECTOR DATA 
INCOMPATIBLE ......................... 2380 

P268E-CYLINDER 3 INJECTOR DATA 
INCOMPATIBLE ......................... 2381 

P268F-CYLINDER 4 INJECTOR DATA 
INCOMPATIBLE ......................... 2382 

P2690-CYLINDER 5 INJECTOR DATA 
INCOMPATIBLE ......................... 2383 

P2691-CYLINDER 6 INJECTOR DATA 
INCOMPATIBLE ......................... 2384 

P2AOO-02 SENSOR 1/1 CIRCUIT 
PERFORMANCE. ........................ 2385 

P2A01-02 SENSOR 1/2 CIRCUIT 
PERFORMANCE. ........................ 2390 

U0001-CAN C BUS ....................... 2395 
U0101-LOST COMMUNICATION WITH TCM .2396 
U010C-LOST COMMUNICATION WITH 

TURBOCHARGER/SUPERCHARGER 
CONTROL MODULE ..................... 2398 

U011 A-LOST COMMUNICATION WITH 
EXHAUST GAS SENSOR MODULE ....... 2403 

U0121-LOST COMMUNICATION WITH 
ANTI-LOCK BRAKE MODULE ............. 2408 

U0141-LOST COMMUNICATION WITH FCM 
(TIPM) .................................. 2409 

U1403-IMPLAUSIBLE FUEL LEVEL SIGNAL 
RECEIVED .............................. 2410 

U1412-IMPLAUSIBLE VEHICLE SPEED 
SIGNAL RECEiVED ...................... 2411 

U1421-IMPLAUSIBLE IGNITION KEY OFF 
TIME RECEiVED ........................ 2413 

*CHECKING THE ACCELERATOR PEDAL 
SENSOR CALIBRATION .................. 2414 

"'CHECKING THE ECM POWER AND 
GROUNDS .............................. 2415 

*CHECKING THE EXHAUST SYSTEM FOR 
LEAKS .................................. 2416 

* PRESSURE LIMITING VALVE TEST ....... 2417 
*ENGINE SURGES ........................ 2418 
"'ENGINE NO START/HARD START ......... 2420 
*ENGINE NOiSE .......................... 2423 
*FUEL HEATER THERMOSTAT TEST ....... 2424 
*INJECTOR RETURN FLOW TEST ......... 2425 
"'IN-TANK FUEL LIFT PUMP FLOWI 

DIAGNOSTIC TEST PROCEDURE ........ 2427 
*FUEL PUMP RETURN FLOW TEST ........ 2429 
*HIGH PRESSURE FUEL PUMP 

PERFORMANCE TEST ................... 2430 
*INTAKE AIR SYSTEM PRESSURE TEST ... 2431 
"OFF-IDLE ENGINE SPEED LOW DURING 

COLD START ........................... 2431 
STANDARD PROCEDURE 

ECM/PCM PROGRAMMING ............... 2432 
POWERTRAIN VERIFICATION TEST ....... 2437 
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PRE-DIAGNOSTIC TROUBLESHOOTING PROCEDURE 
For a complete wiring diagram Refer to Section 8W. 

Diagnostic Test 

1. NO RESPONSE 

Make sure the scan tool will communicate with the appropriate modules. 

Are you currently experiencing a NO RESPONSE condition? 

Yes »The NO RESPONSE condition must be properly diagnosed before continuing. 
Refer to the appropriate BUS Communication test in Section 8 ELECTRONIC CONTROL MODULES -
ELECTRrCAL DIAGNOSTICS. 

No »Go To 2 

2. NO START 

Is the customer complaint a NO START condition? 

Yes »Check the vehicle for any NO START related ECM DTC(s) or Vehicle Theft Security related DTC(s). 
If no Theft related DTC(s) are present, refer to the Non DTC Diagnostic Procedures that relate to Fuel 
and Starting. 

No »Go To 3 

3. VEHICLE HISTORY AND 

Continue by reading ECM DTC(s) and record the related Freeze Frame data if any DTC(s) are present. 
Whether or not any DTC(s) are present you will want to check the following items which may assist in repairing the 
customers complaint successfully. 
Check the vehicles repair history. 
If the vehicle has a repair history that pertains to the customer's current complaint, review the repair. 
Inspect the vehicle for any aftermarket accessories that may have been installed incorrectly. 
Check for any TSB(s) related to the customer's complaint or DTC(s). 
If a TSB applies, follow the instructions per the TSB. 

Choose the following scenario that best applies. 

The TSB repaired the customers complaint. 
Testing complete. 

A DTC is present, no TSB applies, or the TSB didn't repair the customers complaint. 
Go To 4 

No DTCes) are present. 
Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
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4. WIRE HARNESS INSPECTION 

Clear the DTC(s). 
Attempt to duplicate the customer complaint. 
Whether the customer complaint can be duplicated or not, make a quick wire harness inspection related to the 
DTC(s) that were previously cleared. 
Check the Engine Control Module connectors, the suspected component connection, in-line connectors, wire har
ness splices, ECM power and ground circuits, and any related fuses. 
If the DTC(s) are fuel or air related, check the fuel level and quality. 

Were any repairs made that fixed the customer's complaint? 

Yes »Testing complete. 

No »Refer to the diagnostic test procedure related to the DTC. 
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INTERMITTENT CONDITION 
For a complete wiring diagram Refer to Section 8W. 

POSSIBLE CAUSES 

IINTERMITIENT CONDITION 

Diagnostic Test 

1. INTERMITTENT CONDITION 

NOTE: The conditions that set the DTe are not present at this time. The following Jist may help in identi
fying the intermittent condition. 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Reter to any Technical SeNice Bulletins (TSBs) that may apply. 
Review the scan tool Freeze Frame information. If possible, try to duplicate the conditions under which the DTC set. 
With the engine running at normal operating temperature, monitor the scan tool parameters related to the DTC while 
wiggling the wire harness. Look for parameter values to change and/or a DTC to set. 
Turn the ignition off. 
Visually inspect the related wire harness. Disconnect all the related harness connectors. Look for any chafed, 
pierced, pinched, partially broken wires and broken, bent, pushed out, or corroded terminals. 
Perform a voltage drop test on the related circuits between the suspected faulty component and the ECM. 
Inspect and clean all ECM, engine, and chassis grounds that are related to the most current DTC. 
If numerous trouble codes were set, use a wire schematic and look for any common ground or supply circuits. 
For any Relay DTCs, actuate the Relay with the scan tool and wiggle the related wire harness to try to interrupt the 
actuation. 
For intermittent Evaporat;ve Emission trouble codes perform a visual and physical inspection of the related parts 
including hoses and the Fuel Filler cap. 
For intermittent Misfire DTC's check for restrictions in the Intake and Exhaust system, proper installation of Sensors, 
vacuum leaks, and binding components that are run by the accessory drive belt. 
Use the scan tool to perform a System Test jf one applies to failing component. 
A co-pilot, data recorder, and/or fab scope should be used to help diagnose intermittent conditions. 

Were any problems found during the above inspections? 

Yes »Perform the necessary repairs. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL) (Refer to 9 - ENGINE - STANDARD PROCE
DURE). 

No »Test Complete. 
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Theory of Operation 
The ECM will turn on the MIL lamp immediately after this diagnostic runs and fails. The ECM will turn off the MIL 
lamp after the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
Engine running 

• Set Condition: 
Fuel pressure deviation from setpoint occurs at a rate higher than a calibrated amount. 

PRESSURE LIMITING VALVE 

LIFT PUMP 

HIGH PRESSURE PUMP 

EXCESSIVE INJECTOR DRAINS 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 a PRESSURE LIMITING VALVE 

Ignition on, engine not running. 

Using the electronic scan tool, view the pressure limiting valve counter and pressure limiting valve timer. 

Is the counter value higher than 50 or the timer value higher than 5 hours? 

Yes »Change the pressure limiting valve. When valve replacement is complete, use the scan tool to reset the 
pressure limiting valve counter and timer. This command is in the PCM Misc Functions. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. LIFT PUMP 

Perform In-Tank Fuel Lift Pump Flow/Diagnostic Test Procedure 

Does the lift pump pass the In-Tank Fuel Lift Pump Flow/Diagnostic Test Procedure ? 

Yes »Go To 3 

No »Replace Lift Pump. Go to 6 

3. HIGH PRESSURE PUMP PERFORMANCE 

Perform High Pressure Fuel Pump Performance Test. 

Is the fuel flow above the specification? 

Yes »Go To 4 

No »Replace appropriate component as per High Pressure Fuel Pump Performance Test tree. Go to 6 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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4. HIGH PRESSURE PUMP RETURN 

Perform Fuel Pump Return Flow Test 

NOTE: Part of this test requires that the Pressure Limiting Valve leakage is checked. This work was already 
performed in step 2. 

Is the drain flow measured less than 1000 ml/minute at idle? 

Ves »Go To 5 

No »Replace fuel injection pump. Go to 6 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 . ENGINE - STANDARD PROCE
DURE) 

5. FUEL INJECTOR RETURN FLOW 

Perform Injector Return Flow Test 

NOTE: Step 6 requires Fuel Injector Return Flow to be measured. That test can be performed at the same 
time as the High Pressure Pump Return test. 

Is the fuel flow below the specification? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Replace appropriate component per Injector Return Flow test. Go to 6 
Perform POWERTRAIN VERlFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. PRESSURE LIMITING VALVE 

Turn the ignition off. 

Remove the banjo bolt from the pressure limiting valve drain on the fuel rail. 
Install fuel system test fitting #9012 into the drain. 

Attach one end of a fuel hose to the fuel fitting and put the other end of the fuel hose into a container. 
Operate the engine at idle and watch for fuel flow into the container. 

Operate the engine at idle and actuate the high pressure safety valve test with the scan toot 
Watch for fuel flow into the fuel container. 

Does fuel flow into the container under either operating conditions? 

Yes »Change the pressure limiting valve. When valve replacement is complete, use the scan tool to reset the 
pressure limiting valve counter and timer. This command is in the PCM Misc Functions. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L). (Refer to 9 - ENGINE ~ STANDARD PROCE
DURE) 

No »Repair complete. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0016-CRANKSHAFT/CAMSHAFT TIMING MISALIGNMENT - BANK 1 SENSOR 1 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The crankshaft position and camshaft position sensors are hall effect type sensors. The ECM provides a 5-volt sup
ply to the position sensor and a return circuit. As the teeth on the crankshaft speed ring or the lobes on the cam
shaft gear passes past the position sensor, a signal is generated on the position sensor signal circuit. The ECM 
interprets this signal and coverts it to an engine speed. A missing tooth on the crankshaft gear is used to determine 
the position of the engine by the ECM . 

• When Monitored: 
While Engine is running. The ECM monitors the position of the missing tooth on the crankshaft speed sensor 
target and the camshaft speed sensor target. It the two positions do not match, the ECM then determines that 
there is a mechanical mis-alignment between the two sensors . 

• Set Condition: 
The ECM illuminates the MIL light immediately when the diagnostic runs and fails. The ECM will turn off the 
MIL after the diagnostic runs and passes in 4 consecutive drive cycles. If the fault is active the engine will run 
derated and hard starVrough idle is possible. 

Possible Causes 

DAMAGE TO THE ESS OR EPS 

MECHANICAL MISALIGNMENT OF THE ESS OR EPS 

MECHANICAL MISALIGNMENT OF THE CAMSHAFT AND CRANKSHAFT GEARS 

INTERMITTENT CONDITION 

Diagnostic Test 

1 .. DAMAGE TO THE ESS OR EPS 

Visually inspect the condition of the tone wheel, ESS, and EPS for damage. 

Are any of the components damaged? 

Yes »Repair or replace any damaged component. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. MECHANICAL MISALIGNMENT OF THE ESS OR EPS 

Verify the speed indicator ring is properly positioned relative to the locating pin in the front face of the crankshaft. 

Is the speed indicator ring properly installed? 

Yes »Go To 3 

No »Repair the speed ring indicator ring installation. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE-

DURE) 

3. MECHANICAL MISALIGNMENT OF THE CAMSHAFT AND CRANKSHAFT GEARS 

Check the mechanical alignment of the camshaft gear to the crankshaft gear. Refer to service manual for assis

tance. 

Are the gear teeth in proper alignment? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 

No »Repair the gear alignment. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE-

DURE) 
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Theory of Operation 
The engine aftertreatment system monitors the 02 content in the diesel engine exhaust. The ECM monitors the 
exhaust gases for oxygen content and varies the rich/lean fuel mixture of the intake air fuel mixture to adjust the 
system. This diagnostic monitors the status message broadcast by the Smart 02 sensor module for the upstream 
02 sensor's internal heater circuit. The ECM will set the fault if it rece"ives a FMI (Failure Mode Indicator) message 
from the Smart 02 Module. The ECM will illuminate the MIL lamp immediately when the diagnostic runs and fails. 
The ECM will turn off the MIL lamp diagnostic runs and passes in four consecutive drive cycles. 

• When Monitored: 
This diagnostic runs when the engine is running. 

• Set Condition: , 
The ECM will set the fault if it receives a FMI (Failure Mode Indicator) message from the Sm~rt 02 Module. 

HEATER CIRCUIT IN 02 SENSOR 

02 SENSOR MODULE 

Possible Causes 

INTERMITTENT CIRCUIT BETWEEN THE MODULE AND SENSOR 

Always perform the Pre .. Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. AFTERTREATMENT WIRING HARNESS 

Disconnect the Oxygen sensor and the Smart 02 Sensor Module from 
the Aftertreatment Wiring Harness. 

NOTE: Check connectors - Clean/repair as necessary, inspect for 
signs of Water intrusion in the connector. 
Measure the resistance of the (K99) 02 heater supply circuit between 
the 02 sensor harness connector and the Smart 02 sensor module har
ness connector. 
Measure the resistance of the (K79) 02 heater return circuit between 
the 02 sensor harness connector and the Smart 02 sensor module har-
ness connector. 

Is the resistance less. than 10 Ohms? 

Yes »Go To 2 

No »Replace Aftertreatment Wiring Harness. 
Perlorm POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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2. OXYGEN SENSOR AND SMART MODULE 

Measure resistance of the 02 sensor heater between the (K99) 02 
heater supply and (K79) 02 heater return circuits. 

Is the resistance 3.2 +/. 0.8 ohms at ambient temperature? 

Yes »Replace Smart 02 Sensor Module. 

No 

Perform POWERTRAIN VERIFICATION TEST • 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Replace the sensor 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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Theory of Operation 
The engine aftertreatment system monitors the 02 content in the diesel engine exhaust. The ECM monitors the 
exhaust gases for oxygen content and varies the richllean fuel mixture of the intake air fuel mixture to adjust the 
system. This diagnostic monitors the status message broadcast by the Smart 02 sensor module for the downstream 
02 sensor's internal heater circuit. The ECM will set the fault if it receives a FMI (Failure Mode Indicator) message 
from the Smart 02 Module. The ECM will illuminate the MIL lamp immediately when the diagnostic runs and fails. 
The ECM will turn off the MIL lamp diagnostic runs and passes in four consecutive drive cycles . 

• When Monitored: 
This diagnostic runs when the engine is running. 

• Set Condition: 
The ECM will set the fault if it receives a FMI (Failure Mode Indicator) message from the Smart 02 Module. 

HEATER CIRCUIT IN 02 SENSOR 

02 SENSOR MODULE 

Possible Causes 

INTERMITIENT CIRCUIT BETWEEN THE MODULE AND SENSOR 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. AFTERTREATMENT WIRING HARNESS 

Disconnect the Oxygen sensor and the Smart 02 Sensor Module from 
the Aftertreatment Wiring Harness. 

NOTE: Check connectors - Clean/repair as necessary, inspect for 
signs of Water intrusion in the connector. 
Measure the resistance of the (K99) 02 heater supply circuit between 
the 02 sensor harness connector and the Smart 02 sensor module har
ness connector. 

Measure the resistance of the (K79) 02 heater return circuit between 
the 02 sensor harness connector and the Smart 02 sensor module har
ness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 2 

No »Replace Aftertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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2. OXYGEN SENSOR AND SMART MODULE 

Measure resistance of the 02 sensor heater between the (K99) 02 
heater supply and (K79) 02 heater return circuits. 

Is the resistance 3.2 +/- 0.8 ohms at ambient temperature? 

Yes »Replace Smart 02 Sensor Module. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace the sensor 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The variable geometry turbocharger (VGT) is electronically activated by the VGT actuator. The VGT actuator is a 
smart device and receives information via the J1939 datalink from the ECM. The VGT actuator performs its own 
diagnostics and reports failures back to the ECM ':Ising the J1939 datalink. The ECM then decodes the error mes
sage and converts it to a fault code. The ECM lights the MIL lamp immediately after the diagnostic runs and fails. 
The ECM turns off the MIL lamp after the diagnostic runs and passes in 4 consecutive drive cycles. 

• When Monitored: 
Ignition on. 

• Set Condition: 
The VGT actuator reference position was not detected during a learn span, true position is not known. 

INCORRECT ACTUATOR INSTALLATION 

VGT ACTUATOR 

TURBOCHARGER 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Ignition on, engine not running. 
With the scan tool, read DTC's 

Is U010C active? 

Yes »Repair UD1 DC first. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. INCORRECT ACTUATOR INSTALLATION 

Check vehicle history for previous VGT actuator replacements. 

Has the acuator just been replaced? 

Yes »Remove actuator and install in the correct position. 

No »Go To 3 

3. VGT ACTUATOR 

Turn the ignition off. 
Disconnect the VGT acutator harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Remove the VGT actuator from the turbocharger. 

Is the VGT acuator drive gear broken/damaged? 

Yes »Replace the VGT actuator. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 
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4. TURBOCHARGER 

Inspect the sector gear on the turbocharger for damage or broken teeth. 
Move the sector gear lever on the turbocharger bearing housing up and down from stop to stop. 
Check for smooth movement between the stops. 

NOTE: The actuator lever must move evenlY and crisply as it is moved. 

Does the nozzle slide evenly from stop to 'stop and are the gear teeth undamaged? 

Yes »Replace the VGT actuator 

Perform POWERTRAIN VERIFICATION TEST· B.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Replace the turbocharger assembly. 

Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer. to 9 • ENGINE - STANDARD PROCE
DURE) 
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P0046-TURBOCHARGER BOOST CONTROL CIRCUIT PERFORMANCE 
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Theory of Operation 
The variable geometry turbocharger (VGT) is electronically activated by the Electronic Turbo Actuator. The Elec
tronic Turbo Actuator is a smart device and receives information via the J1939 datalink from the ECM. The Elec
tronic Turbo Actuator performs its own diagnostics and reports failures back to the ECM using the J1939 datalink. 
The ECM then decodes the error message and converts it to a fault code. The ECM lights the MIL lamp after the 
diagnostic runs and fails in two consecutive drive cycles. The ECM will turn off the MIL lamp immediately after this 
diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
Ignition on. 

• Set Condition: 
The Electronic Turbo Actuator does not receive a valid J1939 message from the ECM for 1 second. 

Possible Causes 

INTERMITTENT J1939 CONNECTION 

(F348) SMART POWER RELAY FEED INTERMITfENT 

(K972) ACTUATOR GROUND INTERMITTENT 

ECM 

ELECTRONIC TURBO ACTUATOR 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Ignition on, engine not running. 
With the scan tool, read DTC's 

Is U010C active? 

Yes »Repair U01 Dc first. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. ECM 

Turn ignition off. 
Disconnect the Electronic Turbo Actuator harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
After 30 seconds, monitor the system response with the scan tool. 

Is U010C active? 

Yes »Go To 3 

No »Replace ECM 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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3. INTERMIITENT CONNECTION 

Turn ignition off. 

Reconnect the Electronic Turbo Actuator harness connector. 
Ignition on, engine not running. 
After 30 seconds, monitor the system response with the electronic scan tool. 

Is P0046 active? 

Yes »Go To 4 

No »Repair complete. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

4. ECM CONNECTION 

Turn ignition off. 
Disconnect the ECM harness connector. 

NOTE: Check connectors· Clean/repair as necessary. 

Were their any dirty or damaged pins'? 

Yes »Repair/Replace as necessary. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 5 

5. INTERMIITENT CONNECTION 

Turn ignition off. 
Reconnect the Electronic Turbo Actuator harness connector. 
Reconnect the ECM harness connector. 
Ignition on, engine not running. 
After 30 seconds, monitor the system response with the electronic scan tool. 

Is P0046 active? 

Yes »Replace the Electronic Turbo Actuator. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Repair complete. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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Theory of Operation 
The turbocharger speed sensor is a variable reluctance speed sensor. It consists of a coil of wire and an iron core. 
The target on the turbocharger shaft is a ground flat in the center of the shaft. As the flat on the turbocharger shaft 
spins past the speed sensor, a signal is generated. The ECM interprets this signal and converts it to a turbocharger 
speed reading. If this fault becomes active the ECM will light the MIL light immediately. The ETC lamp will also be 
illuminated at this time. During this time the ECM uses an estimated turbocharger speed. An engine power derate 
may be experienced. The ECM turns off the MIL when the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
When the key is on and the ECM detects a valid turbocharger speed. 

• Set Condition: 
ECM detects turbocharger speed greater than a calibration limit. 

OTHER DTC'S 

(K540) TURBO SPEED SENSOR SIGNAL 

(K54) TURBO SPEED SENSOR RETURN 

TURBOCHARGER SPEED SENSOR 

ENGINE HARNESS 

ECM POWER SUPPLY AND GROUNDS 

AFTER MARKET INSTALLED ACCESSORIES 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

With the scan too', read DTC's 

Are any DTC's present for Inlet air pressure or boost pressure? 

Yes »Troubleshoot other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST· 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go to 2 

2 . INTERMITTENT CONDITION 

Start the engine. 
Using the accelerator pedal, accelerate the engine speed to high idle (1000/0) and hold the engine speed at high idle 
for at least 20 seconds 

Does DTC P0049 become active? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 
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3. TURBOCHARGER SPEED SENSOR 

Turn Ignition off. 

Disconnect the engine harness from the turbocharger speed sensor. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance from the (K540) turbocharger speed signal cir
cuit to the (K54) turbocharger speed return circuit at the sensor. 

Is the resistance between 600 and 1600 ohms? 

Yes »Go To 4 

No »Replace the Turbocharger speed sensor. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. TURBOCHARGER SPEED SENSOR 

Measure the resistance from the (K540) turbocharger speed signal cir
cuit to ground at the turbocharger speed sensor connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 5 

No »Replace the Turbocharger speed sensor. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. ENGINE HARNESS 

Disconnect the ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Reconnect the turbocharger speed sensor connector. 
Measure the resistance of the (K540) turbocharger speed sensor signal 
circuit at the ECM harness connector to the (K54) turbocharger speed 
sensor return circuit at the ECM harness connector. 

NOTE: The resistance of the turbocharger speed sensor circuit 
must not be more than 10 ohms greater than the resistance of the 
turbocharger speed sensor. The turbocharger speed sensor resis
tance value was read in Step 3. 

Is the resistance within 10 ohms of the sensor resistance? 

Yes 

No 

» Go To 6 

» Repair the high resistance in the engine harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

6. SHORT TO GROUND 

Measure the resistance of the (K540) turbocharger speed sensor signal 
circuit at the ECM harness connector to ground. 

Is the resistance greater than 100k ohms? 

Ves »Go To 7 

No »Repair the short to ground. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. CIRCUITS SHORTED TOGETHER 

Measure the resistance of the (K540) turbocharger speed sensor signal 
circuit in the ECM harness connector to all other circuits in the ECM 
harness connector except the (K54) turbocharger speed sensor return 
circuit. 

Is the resistance greater than 100k ohms? 

Yes »Go To 8 

No »Repair the short circuit in the ECM harness connector. 

8. ECM 

Perform POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Reconnect ECM harness connectors. 
Start the engine. 
Allow the engine to idle 
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Using the accelerator pedal, accelerate the engine speed to high idle (1000/0) and hold the engine speed at high idle 
for at least 20 seconds. 

Does DTC P0049 become active? 

Yes »Replace the ECM 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Repair complete. 
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For a complete wiring di~ram Reter.~ Sectlon~8W. ,,"",G .... 

Theory of Operation 
The variable geometry turbocharger (VGT) is electronically activated by the VGT actuator. The VGT actuator is a 
smart device and receives information via the J1939 datalink from the ECM. The VGT actuator performs its own 
diagnostics and reports failures back to the ECM using the J1939 datalink. The ECM then decodes the error mes
sage and converts it to a fault code. The ECM will not light a MIL lamp for this fault. Wh~n this fault is active the 
VGT will still continue to respond to commands from the ECM . 

• When Monitored: 
Ignition on. 

• Set Condition: 
Supplied voltage to the VGT actuator dropped below 10 :yolts. 

I INFORMATION ONLY 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting proc,dure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) , 

Diagnostic Test 

1. INFORMATION ONLV 

Turn the ignition on. 
With the scan tool. read DTC's. 

Is P006E active? 

Ves »The VaT actuator power supply has dropped below 1 0 volts. This fault code is for information only and 
will not light the MIL lamp. Erase DTC. 

No »Repair complete. erase DTC's. 
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P006F-TURBOCHARGER BOOST CONTROL SUPPLY VOLTAGE CIRCUIT HIGH 
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Theory of Operation 
The variable geometry turbocharger (VGT) is electronically activated by the VGT actuator. The VGT actuator is a 
smart device and receives information via the J1939 datalink from the ECM. The VGT actuator performs its own 
diagnostics and reports failures back to the ECM using the J1939 datalink. The ECM then decodes the error mes
sage and converts it to a fault code . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The internal VGT actuator temperature has exceeded 257°F (125°C) 

i INFORMATION ONLY 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. DTC P006F PRESENT 

Turn Ignition on. 
With the scan tool, read DTC's 

Is P006F active? 

Yes »The VGT actuator internal temperature has exceeded the maximum limit. Verify generator, batteries, 
Smart Power Relay and TIPM connections are tight and free of dirVcorrosion. This fault code is for infor
mation only and will not light the MIL lamp. 

No »Repair complete erase DTC's 
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P0071-INLET AIR TEMP SENSOR RATIONAI.lTY - ECM 
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For a complete wiring diagram Refer to Section 8W. 

10 
20 
30 
40 
50 
80 

,..., ~ 

~0006 00006 
00000 00000 
00000 0 00000 
00000 00000 
00000 00000 
00000 00000 

"- .A 

~ LJ 

10DULE· 
EI •• IE 

COITROL CI 
(1.7L) 

I 
II 
21 
31 
41 
Sl 

9 - 1663 

.. " ... 



9 - 1664 ENGINE - ELECTRICAL DIAGNOSTICS· 6.7L DIESEL --------- DR 

Theory of Operation 
This DTC is set in the ECM. The inlet air pressure is part of the Inlet Temperature/Pressure Sensor which is located 
in the top of the air cleaner box. The Inlet Air Temperature Sensor performance looks at the outputs of four tem
perature sensors and compares them under cold start conditions. Following a start to run delay time, the outputs of 
the inlet air, engine coolant, intake air temperature and battery temperature sensors will be compared. If the engine 
coolant, intake air and battery temperature sensors agree and the inlet air temperature does not agree. the inlet air 
temperature sensor is declared irrational. This diagnostics also checks for a change in sensor value over a period 
of time. This is to verify the sensor is not stuck. The ECM will illuminate the MIL lamp after this diagnostic runs a 
fails in two consecutive drive cycles. The ECM will turn off the MIL lamp once the diagnostic runs and passes in four 
consecutive drive cycles . 

• When Monitored: 
While the engine is running . 

• Set Condition: 
The ECM does not read a change in value from the sensor over time. The ECM value after a cold soak for the 
inlet air temperature sensor varies from other engine temperature sensors. 

INLET AIR TEMPERATURE SENSOR 

INTERMITIENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. INLET AIR TEMPERATURE SENSOR 

Remove the temperature sensor and reconnect the wiring to the sensor. 
With the scan tool in Sensors, Monitor the inlet Air Temperature. 
While heating the sensor with an external heat source (DO NOT USE OPEN FLAME). 

Does the reading from the sensor increase at least -150 C (50 F. on the scan toot? 

Yes »Go To 2 

No »Replace the Inlet Air Temperature/Pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

2. INLET AIR TEMPERATURE SENSOR 

After an 8 hour cold soak, hook up scan tool and monitor inlet air temperature, battery temperature, intake air tem
perature and coolant temperature. 

NOTE: Ensure inlet air temperature is above 20° F when performing this test. 

NOTE: Ensure there is no external heat source, such as a block heater, operating during this test or within 
the 8 hour cold soak. 

Does the inlet air temperature sensor read differently from the other sensors? 

Yes »Replace the Inlet Air Temperature/Pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). 
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P0071-AMBIENT AIR TEMPERATURE SENSOR PERFORMANCE (TIPM) 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Engine off time is greater than 480 minutes. Ambient temperature is greater than 40 C (380 F). 

• Set Condition: 
After a calibrated amount of cool down time the TIPM compares the ECT Sensor, IAT Sensor, and the Ambient 
Air Temp Sensor values. 

Possible Causes 

(G31) AAT SIGNAL CIRCUIT SHORTED TO BATTERY VOLTAGE 

(G31) AAT SIGNAL CIRCUIT OPEN 

(G930) AAT RETURN CIRCUIT OPEN 

(G31) AAT SIGNAL CIRCUIT SHORTED TO GROUND 

(G31) AAT SIGNAL CIRCUIT SHORTED TO THE (G930) AAT RETURN CIRCUIT 

AMBIENT AIR TEMPERATURE SENSOR 

TOTALLY INTEGRATED POWER MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

NOTE: Diagnose any CAN - C Communication DTCs before continuing. 
Start the engine. 
Allow the engine to reach normal operating temperature. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, try to repeat the 
conditions in which the fault originally set by reviewing the Freeze Frame data. 

Is the DTC Active or Pending at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 
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2. (G31) AAT SIGNAL CIRCUIT SHORTED TO BATTERY VOLTAGE 

Turn the ignition off. 
Disconnect the C5 TIPM harness connector. 
Disconnect the MT Sensor harness connector. 

NOTE: Visually inspect both the component and the TIPM connec
tors. Look for damaged, partially broken wires, and backed out or 
corroded terminals. 
Ignition on, engine not running. 
Measure the voltage on the (G31) AAT Signal circuit in the AAT Sensor 
harness connector. 

Is the voltage above 5.2 volts? 

Yes »Repair the short to voltage in the (G31) MT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST ~ 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 

3. AAT SENSOR VOLTAGE ABOVE 4.6 VOLTS 

Turn the ignition off. 
Connect the C5 TIPM harness connector. 
Ignition on, engine not running. 
With a scan tool, read the AAT voltage. 

Is the voltage above 4.6 volts? 

Ves »Go To 4 

No »Go To 7 

4. AAT SENSOR 

Connect a jumper wire between the (G31) MT Signal circuit and the 
(G930) Sensor ground circuit in the AAT Sensor harness connector. 
With a scan tool, read the AAT voltage. 

Is the voltage below 1.0 volt with the jumper wire installed? 

Yes »Replace the AAT Sensor. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 

NOTE: Remove the jumper wire before continuing. 
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5. (G31) AAT SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C5 TIPM harness connector. 
Measure the resistance of the (G31) AAT Signal circuit from the AAT 
Sensor harness connector to the C5 TI PM harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Go To 6 

No »Repair the open in the (G31) AAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

6. (G930) SENSOR GROUND CIRCUIT OPEN 

Measure the resistance of the (G930) AAT return circuit from the AAT 
Sensor harness connector to the C5 TI PM harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Go To 9 

No »Repair the open in the (G930) AAT return circuit. 
Perform the POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. (G31) AAT SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C5 TIPM harness connector. 
Measure the resistance between ground and the (G31) AAT Signal cir
cuit in the AAT Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (G31) AAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 8 
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8. (G3l) AAT SIGNAL CIRCUIT SHORTED TO THE (G930) SENSOR GROUND CIRCUIT 

Measure the resistance between the (G31) AAT Signal circuit and the 
(G930) AAT return circuit in the AAT Sensor harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (G930) AAT return circuit and 
the (G31) AAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 9 

9. TOTALLY INTEGRATED POWER MODULE 
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NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform BODY VERIFICATION TEST VER - 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform BODY VERIFICATION TEST VER - 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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Theory of Operation 
This DTC is set in the ECM. The inlet air pressure is part of the Inlet Temperature/Pressure Sensor which is located 
in the top of the air cleaner box . 

• When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts. 

• Set Condition: 
The circuit voltage to the ECM falls below a calibrated threshold for a certain period of time. 

SENSOR OUT OF SPEC 

HARNESS SHORTE~ (SENSOR SIDE) 

(F855) 5-VOLT SUPPLY OPEN 

HARNESS SHORTED (ECM SIDE) 

INTERMITTENT CONDITION 

ECM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. INLET AIR TEMP SENSOR OUT OF SPEC 

Turn the ignition off. 
Disconnect the Inlet Air Temp sensor harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the temperature sensor. 

Is the resistance between 300 and 90k ohms? 

Yes »Go To 2 

No »Replace the sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. INTERMITTENT CONDITION 

Reconnect the Inlet Air Temp Sensor harness connector. 
Turn the ignition on. 
With the scan tool, erase DTCs. 
With the scan tool, read DTCs. 

Did the DTC return? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 
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3. HARNESS SHORTED (INLET AIR TEMPERATURE SENSOR SIDE) 

Turn the ignition off. 
Disconnect the inlet Air Temp sensor harness connector. 

Disconnect the ECM harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance between the engine ground and the (K615) 
temperature sensor signal circuit at the sensor connector. 

Is the resistance more than 100 k ohms? 

Ves »Go To 4 

No »Repair or replace the Engine harness shorted. 
Periorm POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. HARNESS SHORTED (ECM SIDE) 

SENSOR

INLET AIR 

TEMPERATURE 
(DeIHL) 

813cc716 

Measure the resistance between the (K615) signal circuit and all other circuits at the ECM harness connector. 

Is the resistance more than 100 k ohms? 

Yes »Go To 5 

No »Repair or replace the ECM harness shorted. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. (F855) 5-VOLT SUPPLY CIRCUIT 

Reconnect the ECM harness connector. 
Turn the ignition on. 

Measure the voltage between the (F855) supply circuit and the (K690) 
return circuit in the Air Temp sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 6 

No » Go To 7 

D 
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6. ECM 

Reconnect the Air Temp sensor harness connector. 
Reconnect the ECM harness connector. 

With the scan tool, erase DTCs. 

While monitoring with scan tool, disconnect the Air Temp sensor harness connector. 

Did the DTC P0073 set? 

Yes »Refer to the INTERMITTENT CONDITION DIESEL Symptom (Diagnostic Procedure) (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING). 

No »Replace the ECM. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. (F855) 5-VOLT SUPPLY OPEN 

Disconnect the ECM harness connectors. 
Replace and program the Powertrain Control Module per the Service Information. Refer to 8 - ELECTRICAUELEC
TRONIC CONTROL MODULES/POWERTRAIN CONTROL MODULE for the appropriate service procedure. 

Measure the voltage at the (F855) 5-volt supply circuit at the ECM harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Fix or repair the (F855) 5-volt supply circuit shorted to voltage. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace and program the Engine Control Module per the Service Information. Refer to 8 - ELECTRI-
CAUELECTRONIC CONTROL MODULES/POWERTRAIN CONTROL MODULE for the appropriate ser
vice procedure. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 
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• When Monitored: 
The ignition key on . 

• Set Condition: 
Ambient Temperature Sensor is less than 0.078 of a volt at the PCM for 2.8 seconds. One Trip Fault. Three 
good trips to turn off the MIL. 

Possible Causes 

(G31) AAT SIGNAL CIRCUIT SHORTED TO GROUND 

(G31) AAT SIGNAL CIRCUIT SHORTED TO THE (G930) AAT RETURN CIRCUIT 

AMBIENT AIR TEMPERATURE SENSOR 

TOTALLY INTEGRATED POWER MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. AAT SENSOR VOLTAGE BELOW 0.078 OF A VOLT 

NOTE: Diagnose any CAN - C Communication DTCs before continuing. 
Ignition on, engine not running. 
With a scan tool, read the Ambient Air Temperature Sensor voltage. 

Is the voltage below 0.078 of a volt? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION - DIESEL Diagnostic Procedure. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. CHECKING AAT SENSOR 

Turn the ignition off. 
Disconnect the Ambient Air Temperature Sensor harness connector. 
Ignition on, engine not running. 
With a scan tool. read the AAT Sensor voltage. 

Is the voltage above 4.6 volts? 

Yes »Replace the Ambient Temperature Sensor. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 
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3. (G31) AAT SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C5 Totally Integrated Power Module (TIPM) harness 
connector. 
Measure the resistance between ground and the (G31) AAT Signal cir
cuit in the AAT Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (G31) AAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST - B.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 
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4. (G31) AAT SIGNAL CIRCUIT SHORTED TO THE (G930) SENSOR GROUND CIRCUIT 

Measure the resistance between the (G930) AAT return circuit and the 
(G3l) AAT Signal circuit in the AAT Sensor harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (G930) AAT return circuit and 
the (G31) AAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST - B.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 

5. TOTALLY INTEGRATED POWER MODULE 

1 2 

, 
Sl!NSOR· 
AMBIENT 

AIR 

TEMPERATURE 

~ID 
:)o~ 

8132b45d 

~ID 

:lo~ 

~ 

8132b459 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform BODY VERIFICATION TEST VER - 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES· STANDARD PROCEDURE) 

No »Replace and program the TIPM per Service Information. 
Perform BODY VERIFICATION TEST VER - 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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P0073-INLET AIR TEMP SENSOR VOLTAGE TOO HIGH - ECM 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
This DTC is set in the ECM. The inlet air pressure is part of the Inlet Temperature/Pressure Sensor which is located 
in the top of the air cleaner box . 

• When Monitored: 
With ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM is above a calibrated threshold for a certain period of time. 

DTC RETURNS 

INLET AIR TEMPERATURE SENSOR 

(K615) SIGNAL CIRCUIT OPEN 

(K916) RETURN CIRCUIT OPEN 

(K615) SIGNAL CIRCUIT SHORTED 

INTERMITTENT CONDITION 

ECM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. DTC RETURNS 

Turn the ignition on. 
With the scan tool, erase DTCs. 

With the scan tool, read DTCs. 
With the scan tool, record all Freeze frame data. 

Did the DTC return? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 

2. INLET AIR TEMPERATURE SENSOR 

Turn the ignition off. 
Disconnect the Inlet Air Temp sensor harness connector. 

NOTE: Check connectors· Clean/repair as necessary. 
Measure the resistance of the Inlet Air temp sensor 

Is the resistance between 300 and 90k ohms? 

Ves »Go To 3 

No »Replace the Inlet air temperature sensor. 
Periorm POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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3. RESISTANCE CHECK 

Disconnect the ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Reconnect the Inlet Air Temp sensor harness connector. 
Measure the resistance between the (K615) inlet air temperature sensor signal circuit and (K916) return circuit at 
the ECM connector. 

Is the resistance between 300 and 90k ohms? 

Yes »Go To 6 

No »Go To 4 

4. INLET AIR TEMPERATURE SIGNAL CIRCUIT OPEN 

Disconnect the inlet Air Temp sensor harness connector. 
Measure the resistance of the (K615) inlet air temperature sensor signal circuit between the sensor harness con
nector and the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No »Repair or replace the harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. RETURN CIRCUIT OPEN 

Measure the resistance of the sensor (K916) return circuit between the sensor harness connector and the ECM 
harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 6 

No »Repair or replace the harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. SIGNAL CIRCUIT SHORTED 

Check for a short circuit from the (K615) signal circuit to all other circuits at the ECM harness connector. 

Is the resistance more than 100 k ohms? 

Yes »Go To 7 

No »Repair or replace the harness for a short to ground in the signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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7. ECM 

Reconnect the ECM harness connector. 
Turn the ignition on. 
With the scan tool, erase DTCs. 
While monitoring with scan tool, use a jumper wire and connect the 
sensor (K615) signal circuit to the sensor (K916) return circuit at the 
sensor connector. 

Did the DTC P0072 set? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symp-
tom (Diagnostic Procedure). (Refer to 9 - ENGINE - DIAG
NOSIS AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0073-AMBIENT AIR TEMPERATURE SENSOR CIRCUIT HIGH (TIPM) 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts. 

• Set Condition: 
The Ambient Temperature Sensor voltage is greater than 4.98 volts at the ECM for 2.8 seconds. One Trip 
Fault. Three good trips to turn off the MIL. 

Possible Causes 

(G31) AAT SIGNAL CIRCUIT SHORTED TO BATTERY VOLTAGE 

(G31) AAT SIGNAL CIRCUIT OPEN 

(G930) AAT RETURN CIRCUIT OPEN 

AMBIENT AIR TEMPERATURE SENSOR 

TOTALLY INTEGRATED POWER MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . AAT SENSOR VOLTAGE ABOVE 4.98 VOLTS 

NOTE: Diagnose any CAN - C Communication DTCs before continuing. 
Ignition on, engine not running. 
With a scan tool, read the Ambient Air Temperature Sensor voltage. 

Is the voltage above 4.98 volts? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

2. AAT SENSOR 

Turn the ignition off. 
Disconnect the Ambient Air Temperature Sensor harness connector. 
Connect a jumper wire between the (G31) AAT Signal circuit and the 
(G930) AAT return circuit in the AAT Sensor harness connector. 
Ignition on, engine not running. 
With a scan tOO', read AAT Sensor voltage. 

Is the voltage below 1.0 volt with the jumper wire installed? 

Yes »Replace the Ambient Air Temperature Sensor. 
Perform the POWERTRAIN VERIFICATION TEST • 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 

NOTE: Remove the jumper wire before continuing. 
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3. (G31) AAT SIGNAL CIRCUIT SHORTED TO BATTERY VOLTAGE 

Turn the ignition off. 
Disconnect the C5 TIPM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (G31) MT Signal circuit in the MT Sens9r 
harness connector. 

Is the voltage above 0 volts? 

Yes »Repair the short to battery voltage in the (G31) AAT Signal 

No 

circuit. 
Perform the POWERTRAIN VERIFICATION TEST • 6.7L. 
(Refer to 9 • ENGINE - STANDARD PROCEDURE) 

» Go To 4 

4. (G31) AAT SIGNAL CIRCUIT OPEN 

Tum the ignition off. 
Measure the resistance of the (G31) AAT Signal circuit from the MT 
Sensor harness connector to the C5 TIPM harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the open in the (G3l) AAT Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. (G930) AAT RETURN CIRCUIT OPEN 

Measure the resistance of the (G930) AAT return circuit from the AAT 
Sensor harness connector to the C5 TIPM harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 6 

No »Repair the open in the (G930) AAT return circuit. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

6. TOTALLY INTEGRATED POWER MODULE 

~~~ ,®, 
AIII.IENTAIR 

TEIIP£IlAT\JRE 
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9 
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POWERC& 

8164bOfO 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform BODY VERIFICATION TEST VER - 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Module per Service Information. 
Perform BODY VERIFICATION TEST VER - 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 
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P007C-CHARGE AIR COOLER TEMPERATURE SENSOR CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The intake manifold temperature sensor is a variable resistor sensor and is used to measure the temperature of the 
air entering the intake manifold of the engine. The ECM supplies 5-volts to the. intake manifold temper~tllre signal 
circuit. The ECM monitors the change in voltage caused by changes in the resistance of the sensor to determine 
the intake manifold temperature. The intake manifold temperature 'sensor is a combination sensor that also reads 
pressure. It is located on the intake manifold. The Mil lamp is illuminated immediately when 1he -diagnostic runs and 
fails. During this time the customer may notice periods of white smoke as-well'as the fan running more -often. The 
MIL lamp is turned off once the diagnostic runs and passes in 4 consecutive drive cycles. 

• When Monitored: 
The ECM monitors the change in signal voltage and converts this to a temperature value . 

• Set Condition: 
The ECM illuminates the MIL light immediately when the diagnostic runs and fails. During this time it uses an 
estimated value for Inlet Air Temperature. The ECM will tum off the MIL after the diagnostic runs and passes 
in 4 consecutive drive cycles. 

INTAKE AIR TEMP SENSOR OUT OF SPEC 

INTERMITTENT CONDITION 

Possible Causes 

(K21) SENSOR SIGNAL CIRCUIT SHORTED TO GROUND CIRCUIT 

WIRING HARNESS SHORTED 

(F855) 5-VOLT SUPPLY CIRCUIT OPEN 

ECM 

~Iways perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to, 9 • ENGINE -
DIAGNOSIS AND TESTING) 

1. INTAKE AIR TEMP SENSOR OUT OF SPEC 

Disconnect the Intake Air Temperature sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the Intake Air Temp sensor. 

Is the resistance between 300 and 90k ohms? 

Yes »Go To 2 

No »Replace the Intake Air Temperature Sensor/MAP sensor. 

Perform POWERTRAIN VERIFICATION TEST - S.7L. (Reter to 9 • ENGINE - STANDARD PROCE
DURE) 

2. INTERMITTENT CONDITION 

Reconnect t"e circuit. 

Turn the ignition on.' 

With the scan tool, erase OTCs. 

With the. scan tool, read DTCs. 

Did the DTC reappear? 

Yes »Refer ~o the rNTERMITIENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 

No »Go To 3 
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3. (K21) SIGNAL CIRCUIT SHORTED TO GROUND CIRCUIT 

Turn the ignition off. 

Disconnect the ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the engine ground and the (1<21) tem
perature sensor signal circuit at the sensor harness connector. 

Is the resistance more than 100 k ohms? 

Yes »Go To 4 

No »Repair the (K21) temperature sensor signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. WIRING HARNESS SHORTED 

Measure the resistance between the (K21) signal circuit and all other 
circuits at the ECM harness connector. 

Is the resistance more than 100 k ohms? 

Yes »Go To 5 

No » Repair as necessary. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO (K916) RETURN CIRCUIT 

Reconnect the ECM harness connector connected. 

Turn the ignition on. 
Measure the voltage between the (F855) 5-volt supply circuit and the 
(K916) return circuit the sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 7 

No »Go To 6 

6. (F855) 5-VOLT SUPPLY CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the ECM harness connector. 
Measure the voltage at the (F855) 5-volt supply circuit of the sensor 
harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Repair the open (F855) 5-volt supply circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 7 
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7. ECM 

Reconnect the ECM harness connector. 
Reconnect the intake air temp sensor harness connector. 
Turn the ignition on. 
While monitoring with scan tool, disconnect the temperature sensor 

Did the DTC P0113 set? 

Yes »Clear DTC's, repair complete. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - B.7l. (Refer to 9 - ENGINE ~ STANDARD PROCE
DURE) 
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P007E-CHARGE AIR COOLER TEMPERATURE SENSOR CIRCUIT HIGH 
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Theory of Operation 
The ambient air temperature sensor is used by the ECM to monitor ambient air temperature. This is used to sense 
the air temperature outside the vehicle. The ECM provides a 5-volt reference voltage to the sensor. The ECM mon
itors the change in signal voltage and converts this to a temperature value. The circuit voltage to the ECM is above 
a calibrated threshold for a certain period of time. The ECM illuminates the MIL light immediately when the diag
nostic runs and fails. During this time it uses an estimated value for Intake Air Temperature. The ECM will turn off 
the MIL after the diagnostic runs and passes in 4 consecutive drive cycles 

• When Monitored: 
With ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM is above a calibrated threshold for a certain period of time. 

INTAKE AIR TEMPERATURE SENSOR 

(K21) SIGNAL CIRCUIT OPEN 

(K916) RETURN CIRCUIT OPEN 

(K21) SIGNAL CIRCUIT SHORTED 

INTERMITTENT CONDITION 

ECM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. DTC RETURNS 

Turn the ignition on. 
With the scan tool, erase DTCs. 

With the scan tool, read DTCs. 

With the scan tool, record all Freeze frame data. 

Did the DTC return? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 

2. INTAKE AIR TEMPERATURE SENSOR 

Turn the ignition off. 
Disconnect the Intake Air Temp sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the Intake Air Temp sensor 

Is the resistance between 300 and 90k ohms? 

Yes »Go To 3 

No »Replace the Intake air temperature sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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3. RESISTANCE CHECK 

Disconnect the ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Reconnect the Intake Air Temp sensor harness connector. 
Measure the resistance between the' (K21) inlet air temperature sensor 
signal circuit and (K916) return circuit at the ECM connector. 

Is the resistance between 300 and 90k ohms? 

Yes 

No 

» Go To 6 

» Go To 4 

4. (K21) INTAKE AIR TEMPERATURE SIGNAL CIRCUIT OPEN 

Disconnect the inlet Air Temp sensor harness connector. 
Measure the resistance of the (K21) inlet air temperature sensor signal 
circuit between the sensor harness connector and the ECM harness 
connector. 

Is the resistance less than 10 Ohms? 

Yes 
No 

» Go To 5 

» Repair or replace the harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 • ENGINE - STANDARD PROCEDURE) 
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5. (K916) RETURN CIRCUIT OPEN 

Measure the resistance of the (K916) sensor return circuit between the 
sensor harness connector and the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 6 

No »Repair or replace the harness. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L.' 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

6. (K21) SIGNAL CIRCUIT SHORTED 

Check for a short circuit from the (K21) signal circuit to all other circuits 
at the ECM harness connector. 

Is the resistance more than 100 k ohms? 

Yes »Go To 7 

No »Repair or replace the harness for a short to ground in the 
(K21) signal ctrcuit. 
Perform POWERTRA1N VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4 

4 

SEN8OR· 

TEMNRATUIlE/ 

PRESSURE· 

MAP 

(8.'1t.) 

MODULE· 

ENOINE 
CONTROLC1 

(1.l'L, 

g " 
~ . , , 

, , 

11 

1D 

20 

!IO 

-40 

IiO 
IIQ 

MOOULE. 
ENGINE 

CONTROLC1 

ILl'L) 

11 

21 

31 

41 

51 

81a8e5d8 

11 

2' 

31 

~, 

51 

81a8eSdc 



DR --------- ENGINE - ELECTRICAL DIAGNOSTICS' - 6.7L DIESEL g . ..: 1693 

7. ECM 

Reconnect the ECM harness connector. 
Turn the ignition on. 
With the scan tool, erase DTCs. 
While monitoring with scan tool, use a jumper wire and connect the 
sensor (K21) signal circuit to the sensor (K916) return circuit at the sen
sor connector. 

Old the OTC P0112 set? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symp-

No 

tom (Diagnostic Procedure). (Refer to 9 - ENGINE - DIAG
NOSIS AND TESTING) 

» Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P007E-CHARGE AIR COOLER TEMPERATURE SENSOR CIRCUIT INTERMITTENTI 
ERRATIC 
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For a complete wiring diagram Refer to Section 8W. 

The ambient air temperature sensor are used by the electronic control module (ECM) to monitor the CAC temper
ature. The ambient air temperature sensor is a thermistor and changes resistance based on the temperature being 
measured. The ECM provides a 5-volt reference voltage to the sensor. The ECM monitors the change in signal 
voltage and converts this to a temperature value. There are two parts to this fault code, a key on check and a 
ratipoality check. After an 8 hour cold soak, at, key ON the readings for the CAC temperature, battery temperature 
and CAC temperature and coolant temperature are all compared. If the temperatures differ more than a calibrated 
amount, then the appropriate sensor fault code would be recorded. The key on monitor is disabled for ambient 
temperatures below 200 F. This monitor looks for all the sensors to be grouped on one temperature or, in the case 
that the monitor fails, three sensors grouped at one temperature and one outlier. In the case that all four sensor 
values ·are. distributed over a range of temperatures this diagnostic will not run. A block heater is one possible cause 
of such a distribution. The rationality check is referred to as a dither. The dither looks at the temperature reading 
from the sensor over time and ensures that it changes. This monitor is used to detect a IIstuck" sensor. If the sensor 
reading does not change over a calibrated time limit, the fault will be recorded. Both the key-on and dither portions 
of this rationality error require that the diagnostic fails in two consecutive drive cycles before the MIL lamp is lit. 
During this time the ECM uses an default value for the ambient air temperature. The ECM turns off the MIL lamp 
when the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
Key on engine off and while engine is running . 

• Set Condition: 
At key on engine off, the CAC temperature sensor reads differently than the battery temperature and ambient 
air temperature sensors. Or while the engine is running the ECM does not read a change in value from the 
CAC temperature sensor over time. 

CAC TEMPERATURE SENSOR 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. CAC TEMPERATURE SENSOR 

Remove the temperature sensor and reconnect the wiring to the sensor. 
With the scan tool in Sensors, Monitor the CAC Temperature. 
While heating the sensor with an external heat source (DO NOT USE OPEN FLAME). 

Does the reading from the sensor increase at least -15 0 C (5° F) on the scan tool? 

Yes »Go To 2 

No »Replace the CAC temperature sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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2. CAC TEMPERATURE SENSOR 

After an 8 hour cold soak, hook up scan tool and monitor CAC temperature, battery temperature, CAC temperature 
and coolant temperature. 

NOTE: Ensure ambient air temperature is above -6.70 C (200 F) when performing this test. 

NOTE: Ensure there is no external heat source, such as a block heater, operating during this test or within 
the 8 hour cold soak. 

Does the CAC temperature sensor read differently from the other sensors? 

Yes »Replace the CAC temperature sensor. 

Perform POWERTRAIN VERIFICATION TEST· 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). 
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Theory of Operation 
The ECM will turn on the MIL lamp immediately after this diagnostic runs and fails. The ECM will turn off the MIL 
lamp after the diagnostic runs and passes in 4 consecutive drive cycles. 

• When Mon itored: 
Engine running 

• Set Condition: 
Actual fuel pressure differs from set point more than a calibrated amount for a calibratable amount of time. 

POOOF PRESENT 

OTHER DTC'S 

EXTERNAL FUEL LEAKS 

LOW LIFT PUMP FLOW 

HIGH PRESSURE PUMP 

INJECTOR LEAKAGE 

FUEL PRESSURE LIMITING VALVE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Reter to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. POOOF PRESENT 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Yes »Troubleshoot POOOF first. 
Periorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. OTHER DTC'S 

With the scan tool, read DTC's. 

Are any other injectornuel pressure related DTC's present? 

Yes »Troubleshoot other injector/fuel pressure related DTC's first. 

No »Go To 3 

3. EXTERNAL FUEL LEAKS 

Put on personal protective equipment. 
Operate engine at idle when looking for fuel leaks. 
Use the scan tool to operate engine at a variety of engine speeds. 

Any external leaks detected? 

Yes »Repair or replace component with external fuel leak. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go to 4 
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4. IN TANK LIFT PUMP 

Perform In-Tank Fuel Lift Pump Flow/Diagnostic Test Procedure. 

Does the lift pump pass the In-Tank Fuel Lift Pump Flow/Diagnostic Test Procedure? 

Ves »Go To 5 

No »Replace Lift Pump 

Perform POWERTRAIN VERIFICATION TEST- 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. HIGH PRESSURE PUMP 

Perform Fuel Pump Return Flow Test in this section. 

NOTE: Part of this test requires that the Pressure Limiting Valve leakage is checked. This work was already 
performed in step 4. 

NOTE: This test can be performed at the same time as the Injector Return Flow test that is listed in step 8 
by measure the flow that is normally wasted. 

Is the drain flow measured less than 1000 mllminute at idle? 

Ves »Go To 6 

No »Replace fuel injection pump 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. HIGH PRESSURE PUMP 

Perform High Pressure Fuel Pump Performance Test in this section. 

Is the fuel flow above the specification? 

Ves »Go To 7 

No »Replace appropriate component as per High Pressure Fuel Pump Performance Test tree. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. INJECTOR RETURN FLOW TEST 

Perform the Injector Return Flow Test in this section. 

Does the injector drainage meet the test specification? 

Ves »Go To 8 

No »Repair cause of high injector leakage 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

8. FUEL PRESSURE LIMITING VALVE 

Using the scan tool, view the pressure limiting valve counter and pressure limiting valve timer. 

Is the counter value higher than 50 or the timer value higher than 5 hours? 

Ves »Change the pressure limiting valve. When valve replacement is complete, in scan tool go to PCM Misc 
Functions and Reset Two-Stage Dump Valve Accumulators. 

The fuel pressure limiting valve popping is sometimes a symptom of another fuel system problem. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Go To 9 

No »Go To 9 
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9. FUEL PRESSURE LIMITING VALVE 

Turn keyswitch off. Remove the banjo bolt from the pressure limiting valve drain on the fuel rail. Install fuel system 
test fitting #9012 into the drain. Attach one end of a fuel hose to the fuel fitting and put the other end of the fuel 
hose into a container. Perform the tests listed below to determine if the pressure limiting valve is leaking. 
a. Operate the engine at idle and watch for fuel flow into the container. 

b. Operate the engine at idle and actuate the high pressure safety valve test with the scan tool. 

Watch for fuel flow into the fuel container. 

Does fuel flow into the container under either operating conditions? 

Yes »Change the pressure limiting valve. When valve replacement is complete. use the scan tool to reset the 
pressure limiting valve counter and timer. This command is in the PCM Mise Functions. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Refer to the INTERMITIENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 
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For a complete wiring diagram Refer to Section 8W. 



9 -1702 ENGINE ·,ELECTRICAL DIAGNO.SJICS - 6.7L DIESEl:. --------- DR 

Theory of Operation 
The ECM wiU turn on the MIL lamp immediately after the diagnostic runs and fails. During this time the ETC lamp 
will also illuminate. The ECM will turn off the MIL lamp after the diagnostic runs and passes in 4 consecutive drive 
cycles . 

• When Monitored: 
Engine running . 

• Set Condition: 
Fuel pressure is above a calibrated value for a calibrated amount of time. 

OTHER DTC'S 

LIFT PUMP 

FUEL CONTROL ACTUATOR 

CHECK VALVE DAMAGED OR BLOCKED 

FUEL PRESSURE SENSOR 

INTERMITTENT CONDITION 

LOW PRESSURE FUEL SYSTEM SUPPLY 

HIGH PRESSURE FUEL SYSTEM LEAKS 

HIGH INLET RESTRICTION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

With the scan tool, read DTC's. 

Are any other injectorlfuel pressure related DTC's present? 

Yes »Troubleshoot other injector/fuel pressure related DTC's first. 

No »Go To 2 

2. LIFT PUMP 

Perform u'*IN_ TANK FUEL LIFT PUMP FLOW TEST - DIESEL" 

Did vehicle pass the ·IN-TANK FUEL LIFT PUMP FLOW TEST· DIESEL? 

Yes »Go To 3 

No »Repair the Lift pump. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

3. FUEL CONTROL ACTUATOR 

Check for a mechanically stuck Fuel Control Actuator (FCA). Using the scan tool, actuate the fuel control actuator. 

NOTE: The fuel control actuator will only click when cycled off. 

Do you hear a click from the actuator when you cycle the actuator off with the scan tool? 

Yes »Go To 4 

No »Replace the fuel control actuator. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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4. CHECK VALVE DAMAGED OR BLOCKED 

Check the fuel drain line check valve in the rear of the cylinder head for signs of damage, blockage, or debris. 

Is the check valve damaged or blocked? 

Yes »Repair the cause of the damaged or blocked check valve or replace the valve. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 5 

5. Fuel Pressure Sensor 

Using the scan tool, monitor the fuel pressure reading from the fuel rail pressure sensor at idle and at 2000 RPM. 

Is the fuel rail pressure reading higher at 2000 RPM than at idle? 

Yes »Repair Complete. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace the fuel pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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POOAF-TURBOCHARGER BOOST CONTROL MODULE PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The variable geometry turbocharger (VGT) is electronically activated by the Electronic Turbo actuator. The Electronic 
Turbo actuator is a smart device and receives information via the J1939 datalink from the ECM. The Electronic 
Turbo actuator performs its own diagnostics and reports failures back to the ECM using the J1939 datalink. The 
ECM then decodes the error message and converts it to a fault code. This fault code is logged when the Electronic 
Turbo actuator detected an internal error within the Electronic Turbo actuator. The Electronic Turbo actuator will stop 
controlling the turbocharger when this fault code is active. The ECM lights the MIL lamp after the diagnostic runs 
and fails in two consecutive drive cycles. The ECM turns off the MIL lamp after the diagnostic runs and passes in 
4 consecutive drive cycles 

• When Monitored: 
Ignition on. 

• Set Condition: 
The Electronic Turbo actuator has detected an internal error in the VGT smart device. 

ELECTRONIC TURBO ACTUATOR 

INTERMITTENT CONNECTION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Ignition on, engine not running. 
With the scan tool, read DTC's 

Is U010C active? 

Yes »Repair U010C first. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. ELECTRONIC TURBO ACTUATOR 

Turn ignition off. 
Disconnect the Electronic Turbo actuator harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 

Are there dirty or damaged pins? 

Yes »Repair/Replace as necessary. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE STANDARD PROCE
DURE) 

No »Replace the Electronic Turbo actuator 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0101-MASS AIR FLOW SENSOR "A" CIRCUIT PERFORMANCE 
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Theory of Operation 
The Mass Air Flow Sensor is a frequency based device. A constant voltage is applied to a heated wire. This wire is 
positioned in the air stream and is heated by the electr!cal current that the voltage produces. As air flows across it, 
it cools down. The heated wire or film is a positive temperature coefficient (ptc) resistor. This means that it's resis
tance drops when it's temperature drops. The drop in resistance allows more current to flow through it in order to 
maintain the programmed temperature. This current is changed to a frequency which is sent to the ECM and inter
preted as air flow. Adjustments for air temperature and humidity are taken into consideration since they also affect 
the temperature of the heated wire or film. This diagnostic has two parts, a key on monitor and a monitor that runs 
in operating conditions when the EGR valve is closed. The key on monitor diagnostic fails if the Mass Air Flow 
Sensor reads a non-zero value at key on, engine off. The engine running monitor compares an estimated charge air 
flow value to the Mass Air Flow sensor reading. This monitor only runs when the EGR valve is commanded closed. 
During this time the MAF sensor value should equal the charge air flow estimate. The ECM will light the MIL lamp 
if this diagnostic runs and fails in two consecutive drive cycles. The ECM will turn off the MIL lamp when the diag
nostic runs and passes in four consecutive drive cycles . 

• When Monitored: 
Ignition on . 

• Set Condition: 
Flow detected is greater than allowable threshold at key on/engine off. While running and EGR flow equals 
zero the Mass Air Flow sensor value does not equal the charge air flow estimate. 

Possible Causes 

TURBOCHARGER, EGR OR INTAKE AIR SYSTEM RELATED DTC'S 

MAF SENSOR 

AIR FILTER 

AIR INTAKE LEAK 

ENGINE HARNESS OR CONNECTORS 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) : 

Diagnostic Test 

1. OTHER DTC'S 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Are any other DTC'S present? 

Yes »Repair all other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2 . MAF SENSOR 

With the scan tool in Sensors, read the Mass Air Flow sensor. 

Does the Mass Air Flow sensor read 0 +/- 2Ib/min? 

Yes »Go To 3 

No »Replace MAF sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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3. REPLACE AIR FILTER 

Remove lid from air fitter box. 
Remove air filter and inspect for excessive debris or filter media damage. 
Ensure the filter was installed properly. 

Was the air filter damaged or full of debris? 

Yes »Replace air filter. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 .. ENGINE .. STANDARD PROCE
DURE) 

No »Go To 4 

4. MAF SENSOR DIRTY 

Turn the Ignition off. 
Remove MAF sensor from air box. 

Is it free from debris? 

Yes »Go To 5 

No »Clean sensor using low pressure air and reinstall, repair complete. 
Perform POWERTRAIN VERIFICATION TEST ,- 6.7L. (Refer to 9 - ENGINE .. STANDARD PROCE
DURE) 

5. AIR LEAK IN INTAKE SYSTEM 

Check for an air intake leak. 
Any leak between the air box to the intake manifold could cause this fault. 

Were there any air intake leaks? 

Yes »Replace air filter. 
Perform POWERTRAIN VERIFICATION TEST .. 6.7L. (Refer to 9 - ENGINE .. STANDARD PROCE
DURE) 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 .. ENGINE .. DIAGNOSIS 
AND TESTING) 
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P0102-MASS AIR FLOW SENSOR "A" CIRCUIT LOW 
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Theory of Operation 
The Mass Air Flow Sensor is a frequency based device. A constant voltage is applied to a heated wire. This wire is 
positioned in the air stream and is heated by the electrical current that the voltage produces. As air flows across it, 
it cools down. The heated wire or film is a positive temperature coefficient (ptc) resistor. This means that it's resis
tance drops when it's temperature drops. The drop in resistance allows more current to flow through it in order to 
maintain the programmed temperature. This current is changed to a frequency which is sent to the ECM and inter
preted as air flow. Adjustments for air temperature and humidity are taken into consideration since they also affect 
the temperature of the heated wire or film. This diagnostic has two parts, a key on monitor and a monitor that runs 
in operating conditions when the EGR valve is closed. The key on monitor diagnostic fails if the Mass Air Flow 
Sensor reads a non-zero value at key on, engine off. The engine running monitor compares an estimated charge air 
flow value to the Mass Air Flow sensor reading. This monitor only runs when the EGR valve is commanded closed. 
During this time the MAF sensor value should equal the charge air flow estimate. The ECM will light the MIL lamp 
immediately after this diagnostic runs and fails. The ECM will turn off the MIL lamp when the diagnostic runs and 
passes in four consecutive drive cycles . 

• When Monitored: 
When the key is on . 

• Set Condition: 
The frequency detected is below what is allowable for the sensor. 

Possible Causes 

OTHER DTCS 

(F348) SMART POWER RELAY FEED CIRCUIT SHORTED TO (K916) RETURN CIRCUIT 

(K157) SIGNAL CIRCUIT SHORTED TO (K916) RETURN CIRCUIT 

(K157) SIGNAL CIRCUIT OPEN 

(F348) SMART POWER RELAY FEED CIRCUIT OPEN 

(K157) SIGNAL CIRCUIT SHORTED TO GROUND 

(F348) SMART POWER RELAY FEED CIRCUIT SHORTED TO GROUND ECM 

INTERMITTENT CONDITION 

MAF 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Are there any EGR Airflow Control Valve, turbocharger actuator, or Smart Power Relay faults? 

Yes »Troubleshoot other DTCs first. 

NOTE: The mass air flow sensor, EGR Airflow Control Valve and turbocharger actuator get a 12V power 
supply from the Smart Power Relay. 

No »Go To 2 
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2. (F348) SMART POWER RELAY FEED CIRCUIT AND (<<916) RETURN CIRCUIT SHORTED 

Turn the ignition off. 
Disconnect the Mass Air Flow Sensor harness connector. 

Ignition on, engine not running. 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
Measure the voltage between the (F348) smart power relay feed circuit 
and (K916) return circuit of the Mass Air Flow sensor harness connec
tor. 

Is voltage equal to battery voltage? 

Yes »Go To 3 

No »Go To 4 

3. MAF SENSOR 

Tum the ignition off. 

Reconnect the disconnected Mass Air Flow sensor harness connector. 
Ignition on, engine not running. 

Disconnect the Mass Air Flow Sensor harness connector. 

With the scan tool, read DTC's. 

Does the DTC P0103 set? 

Yes »Replace the MAF sensor. 

4 

2 

SENSOR

MASS AIR FLOW 

IUL) 

81a8c7b3 

Perform POWEATRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. (F348) SMART POWER RELAY FEED CIRCUIT AND (K916) RETURN CIRCUIT SHORTED 

Turn the ignition off. 

Disconnect the C1 ECM harness connector. 
Measure the resistance between the (F348) smart power relay feed cir
cuit and (K91B) return circuit in the sensor harness connector. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 5 

No »Repair the short circuit. 

Perform POWERTAAtN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. (K157) SIGNAL CIRCUIT AND (K916) RETURN CIRCUIT SHORTED 

Measure the resistance between the (K157) signal circuit and (K916) 
return circuit in the sensor harness connector. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 6 

No »Repair the short circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

6. (K157) SIGNAL CIRCUIT OPEN 

Measure the resistance of the (K 157) signal circuit between the sensor 
harness connector and the ECM harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 7 

No »Repair the open signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

10 

20 

30 

40 

50 

eo 

r---. 

SENSOR· 

MASS AIR FLOW 

(t.7L) 

r---. 

I/. 
/ooooo~ Vooooo 
00000 00000 
00000 (0) 00000 
00000 00000 
00000 00000 
00000 00000 

\...,' 
L..J 

~ 

MODULE· 

ENGINE 

CONTROLC1 

(UL) 

MODULE· 

ENGINE 

CONTROLC1 

(8.7L) 

L..J 

:\' 
it 

21 

31 

.1 
51 

81a8c7bb 

21 

81a8c7eO 



DR ----------ENGINE· ELECTRICAL DIAGNOSTICS - 6.7L DIESEL 9 - 1713 

7. (K157) SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K157) signal circuit in the sensor 
harness connector and battery negative. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 8 

No »Repair (K157) signal circuit shorted to ground. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 • ENGINE - STANDARD PROCEDURE) 

8. (F348) SMART POWER RELAY FEED CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Measure the resistance between the (F348) smart power relay feed cir
cuit in the sensor harness connector and battery negative. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 9 

No »Repair (F348) smart power relay feed circuit shorted to 
ground. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 • ENGINE - STANDARD PROCEDURE) 
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9. ECM 

Turn the ignition off. 
Reconnect the disconnected Mass Air Flow sensor harness connector. 
Ignition on, engine not running. 
Disconnect the Mass Air Flow Sensor harness connector. 
With the scan tool, read DTC·s. 

Does the DTC P0103 set? 

Yes »Test complete, system response is normal. 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - B.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0103-MASS AIR FLOW SENSOR "A" CIRCUIT HIGH 
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Theory of Operation 
The Mass Air Flow Sensor is a frequency based device. A constant voltage is applied to a heated wire. This wire is 
positioned in the air stream and is heated by the electrical current that the voltage produces. As air flows across it, 
it cools down. The heated wire or film is a positive temperature coefficient (ptc) resistor. This means that it's resis
tance drops when it's temperature drops. The drop in resistance allows more current to flow through it in order to 
maintain the programmed temperature. This current is changed to a frequency which is sent to the ECM and inter
preted as air flow. Adjustments for air temperature and humidity are taken into consideration since they also affect 
the temperature of the heated wire or film. This diagnostic has two parts, a key on monitor and a monitor that runs 
in operating conditions when the EGR valve is closed. The key on monitor diagnostic fails if the Mass Air Flow 
Sensor reads a non-zero value at key on, engine off. The engine running monitor compares an estimated charge air 
flow value to the Mass Air Flow sensor reading. This monitor only runs when the EGR valve is commanded closed. 
During this time the MAF sensor value should equal the charge air flow estimate. The ECM will light the MIL lamp 
immediately after this diagnostic runs and fails. The ECM will turn off the MIL lamp when the diagnostic runs and 
passes in' four consecutive drive cycles . 

• When Monitored: 
When the key is on . 

• Set Condition: 
The frequency detected is above what is allowable for the sensor. 

OTHER DTC'S 

INTERMITTENT CONDITION 

MAF SENSOR 

Possible Causes 

(K157) SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K916) RETURN CIRCUIT OPEN 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Are there any EGR Airflow Control Valve, turbocharger actuator, or Smart Power Relay faults? 

Ves »Troubleshoot other DTCs first. 

NOTE: The mass air flow sensor, EGR Airflow Control Valve and turbocharger actuator get a 12V power 
supply from the Smart Power Relay. 

No »Go To 2 
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2. (F348) SMART POWER RELAY FEED CIRCUIT AND (K916) RETURN CIRCUIT SHORTED 

Tum the ignition off. 
Disconnect the Mass Air Flow Sensor harness connector. 
Ignition on. engine not running. 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
Measure the voltage between the (F348) smart power relay feed circuit 
and (K916) return circuit of the Mass Air Flow sensor harness connec
tor. 

Is voltage equal to battery voltage? 

Yes »Go To 3 

No »Go To 4 

3. MAF SENSOR 

While monitoring the scan tool, connect a jumper wire between the 
(K157) sign~1 circuit and the (K916) return circuit of the Mass Airflow 
sensor harness connector. 

Does the DTC P0102 set? 

Yes »Replace the MAF sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 
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4. (K157) SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition. off. 
Disconnect the C1 ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
Measure voltage between the (K157) signal circuit of the sensor har
ness connector and battery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 5 

No »Repair the (K157) signal circuit shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4 

/', 

" 

5. (K157) SIGNAL CIRCUIT SHORTED TO (F348) SMART POWER RELAY FEED 

Turn the ignition off. 
Measure the resistance between the (F348) smart power relay feed cir
cuit and (K157) signal circuit in the sensor harness connector. 

Is the resistance greater than 10k Ohms? 

Yes »Go To 6 

No »Repair the short circuits. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. (K916) RETURN CIRCUIT OPEN 

Measure the resistance between the (K916) return circuit in the sensor 
harness connector to the (K916) return circuit in the ECM harness con
nector. 

Is the resistance less than 10 ohms? 

Yes »Go To 7 

No »Repair the open (K916) return circuit. 

7. ECM 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Reconnect the C1 ECM harness connector. 
Ignition on, engine not running. 
While monitoring the scan tool, connect a jumper wire between the 
(K157) signal circuit and the (K916) return circuit of the sensor harness 
connector. 

Does the OTC P0102 set? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symp-

No 

tom. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

» Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0106-MANIFOLD ABSOLUTE PRESSLIRE SENSOR PERFORMANCE 
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Theory of Operation 
The boost pressure sensor is used to measure exhaust gas pressure in the intake manifold. The Electronic Control 
Module (ECM) provides a 5-volt supply to the intake manifold pressure sensor on the sensor supply circuit. The 
ECM also provides a ground on the sensor return circuit. The boost pressure sensor provides a signal to the ECM 
on the boost pressure sensor signal circuit. This sensor signal voltage changes based on the pressure in the intake 
manifold. The ECM will detect a low signal voltage at operating conditions such as during an idle or a deceleration. 
The ECM will detect a high signal voltage during high engine load operating conditions. There are two parts to this 
fault code, a key on check and a rationality check. At key ON, the readings for the boost pressure, exhaust gas 
pressure, and barometric pressure are compared. This fault code occurs if the boost pressure reading is different 
from the other two. This diagnostic is run 5 seconds after key on. During normal engine operation, other air handling 
sensor values are used to estimate a boost pressure. If the difference between the value read from the boost pres
sure sensor and the estimation is above a calibrated threshold for a calibrated period of time then an error is 
recorded. The key-on portion of the rationality will light the MIL immediately after the diagnostic runs and fails. The 
rationality portion has to fail in two consecutive drive cycles for the MIL to become illuminated. The ETC lamp will 
also be illuminated. During this time the ECM uses an estimated boost pressure. The ECM turns off the MIL when 
the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
While the key is on . 

• Set Condition: 
The boost pressure recorded at key on is not within a calibrated range from the inlet air pressure sensor. 

EGR AIRFLOW THROTTLE CONTROL VALVE 

BOOST PRESSURE SENSOR 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre .. Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

1. EGR AIRFLOW THROTTLE CONTROL VALVE 

Remove the boot from the EGR airflow throttle control valve. 
Using a mirror, look at the butterfly valve on the inside of the EGR airflow throttle control valve. 
Start the vehicle, let idle for 10 seconds and key off. 

NOTE: If functioning properly the EGR airflow throttle control valve will cycle closed immediately after the 
engine is shut down. 

Did the EGR airflow throttle control valve cycle closed immediately after the engine was shut down? 

Ves »Go To 2 

No »Replace the EGR airflow throttle control valve. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. BOOST PRESSURE SENSOR 

Turn ignition switch on. Wait 5 seconds after ignition switch is turned on. 

Using the scan tool, read DTC's 

Is P0106 stored? 

Ves »Go To 3 

No »Replace the Boost Pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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3. BOOST PRESSURE SENSOR 

Erase the DTC with the scan tool. 
Start the engine and let it idle for 1 minute. 
With the scan tool, monitor the boost pressure reading. 

Does the value fluctuate slightly, indicating the sensor Is not stuck? 

Yes »Repair complete 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace the Boost pressure sensor. 
Perform POWERTRAtN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0107-MANIFOLD ABSOLUTE PRESSURE SENSOR CIRCUIT LOW 
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Theory of Operation ' .. ' \ 

~, ". 

The Electronic Control Module (ECM) provides a 5-volt supply to the intake manifold pressure sensor on the sensor 
supply circuit. The ECM also provides a ground on the sensor return circuit. The intake manifold pressure sensor 
provides a signal to the ECM on the intake manifold pressure sensor signal circuit. This sensor signal voltage 
changes based on the pressure in the intake manifold. The ECM will detect a low Signal voltage at operating con· 
ditions such as during an idle or a deceleration. The ECM will detect a high signal voltage during high engine load 
operating conditions. When the fault is active, the ECM illuminates the MIL light immediately when the diagnostic 
runs and fails. During this time a default value is used of the intake manifold pressure reading. The ECM will turn 
off the MIL light after the diagnostic runs and passes in 4 consecutive drive cycles. This fault may cause a derate 
in power output. 

• When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
When the fault is active, the ECM illuminates the MIL light immediately when the diagnostic runs and fails. 
During this time a default value is used of the intake manifC?t~ pressure reading .. 

Possible Causes 

OTHER DTC'S 

(K37) SIGNAL CIRCUIT SHORTED TO (K916) SENSOR RETURN CIRCUIT 

(F855) 5 .. VOLT SUPPLY CIRCUIT SHORTED TO (K916) SEN~OR RETURN CIRCUIT 

MAP SENSOR 

(K37) MAP SENSOR SIGNAL CIRCUIT OPEN 

(F855) 5-VOLT SUPPLY CIRCUIT OPEN 

(K37) MAP SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING)", 

Diagnostic Test 

1. OTHER DTC'S 

Turn the ignition on. 
With the scan tool, read the Engine DTC's. 

Is there a 5-volt Supply DTC set? 

Yes »Repair 5-volt Supply DTC. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. P0108 SET 

With the scan tool, read DTC's. 

Is P0108 Active? 

Yes »Go to 3 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 
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3. HIGH VOLTAGE 

Turn the ignition off. 

Disconnect the MAP sensor harness connector. 

NOTE:' Check connectors - Clean/repair as necessary. 
Check connectors - Clean/repair as necessary. 
Turn the ignition on. 

Measure the voltage between the (F855) 5-volt supply circuit and sen
sor (K916) return circuit of the MAP sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 4 

No »Go To 5 

4. MAP SENSOR 

While monitoring the scan toolt jumper the (F855) 5-volt supply circuit to 
the (K37) signal circuit in the MAP sensor harness connector. 

Did the P0108-MAP SENSOR VOLTAGE TOO HIGH, DTC set? 

Yes »Replace the MAP sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 
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5. (K37) SIGNAL CIRCUIT SHORTED TO (K916) SENSOR RETURN CIRCUIT 

Turn the ignition off. 
Disconnect the ECM harness 60 pin connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (K37) signal circuit and (K916) 
sensor return circuit in the MAP sensor harness connector. 

Is the resistance greater than 100 K Ohms? 

No »Repair (K37) signal circuit shorted to (K916) sensor return 
circuit or replace harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Yes »Go To 6 
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6. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO (K916) SENSOR RETURN CIRCUIT 

Measure the resistance between the (F855) 5-volt supply circuit and 
(K916) sensor return circuit in the MAP sensor harness connector. 

Is the resistance greater than 100 K Ohms? 

No »Repair (F855) 5-volt supply circuit shorted to (K916» sensor 
return circuit or replace harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Yes »Go To 7 
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7. (K37) SIGNAL CIRCUIT OPEN 

Measure the resistance of the (K37) signal circuit between the MAP 
sensor harness connector and the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 8 

No »Repair or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST * B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

8. (F855) 5-VOLT SUPPLY CIRCUIT OPEN 

Measure the resistance of the (F855) 5-volt supply circuit between the 
MAP sensor harness connector and the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 9 

No »Repair or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST • B.7L. 
(Refer to 9 - ENGINE· STANDARD PROCEDURE) 
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9. MAP SENSOR SIGNAL (K37) CIRCUIT SHORTED TO GROUND 

Measure the resistance between the MAP Sensor Signal (K37) circuit 
and the Battery negative terminal. 

Is the resistance above 100k ohms? 

Yes »Go To 10 

No »Repair the MAP Sensor (K37) Signal circuit for a short to 
ground. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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10. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO (K916) RETURN CIRCUIT OR GROUND 

Measure the resistance between the (F855) 5-volt supply circuit in the 
sensor harness connector and battery negative. 

Is the resistance above 100k ohms? 

Yes »Go To 11 

No »Test Complete. 
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11. ECM 

Reconnect the C1 ECM harness connector. 
While monitoring the scan tool, jumper the (F855) 5-volt supply circuit to 
the (K37) signal circuit in the map sensor harness connector. 

Did the P010S-MAP SENSOR VOLTAGE TOO HIGH, DTC set? 

Yes »Test Complete. 

No » Replace and program the ECM in accordance with the Ser
vice Information. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0108-MANIFOlD ABSOLUTE PRESSURE SENSOR CIRCUIT HIGH 
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Theory of Operation 
The Electronic Control Module (ECM) provides a 5-volt supply to the intake manifold pressure sensor on the sensor 
supply circuit. The ECM also provides a ground on the sensor return circuit. The intake manifold pressure sensor 
provides a signal to the ECM on the intake manifold pressure sensor signal circuit. This sensor signal voltage 
changes based on the pressure in the intake manifold. The ECM will detect a low signal voltage at operating con
ditions such as during an idle or a deceleration. The ECM will detect a high signal voltage during high engine load 
operating conditions. The ECM illuminates the MIL light immediately when the diagnostic runs and fails and a 
default value is used for the intake manifold pressure reading. The ETC lamp will also be illuminated. The ECM will 
turn off the MIL light after the diagnostic runs and passes in 4 consecutive drive cycles. This fault may cause a 
derate in power output 

• When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM is above a calibrated threshold for a certain period of time. 

Possible Causes 

OTHER DTC'S 

(K37) SIGNAL CIRCUIT SHORTED TO BATTERY 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO BATTERY 

MAP SENSOR 

(K916) OPEN RETURN CIRCUIT 

(K37) SIGNAL CIRCUIT SHORT TO SUPPLY 

(F855) 5-VOLT SUPPLY CIRCUIT SHORT TO BATTERY 

INTERMITTENT 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . OTHER DTC'S 

Turn the ignition on. 

With the scan tool, read the Engine DTC's. 

Is there a 5-volt Supply DTC set? 

Ves »Repair all 5-volt Supply DTC's first. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE~ 
DURE) 

No »Go To 2 

2. P108 SET 

With the scan tool, read the Engine DTC's. 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 
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3. HIGH VOLTAGE 

Turn the ignition off. 
Disconnect the MAP sensor harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Turn the ignition on. 
Measure the voltage between the (F855) 5~volt supply circuit and 
(K916) sensor return circuit of the MAP sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 4 

No »Go To 5 

4. MAP SENSOR 

While monitoring scan tool, use a jumper wire to connect the (K916) 
return circuit with the (K37) signal circuit at the sensor connector. 

Did the P0107-MAP SENSOR VOLTAGE TOO LOW, DTC set? 

Yes »Go To 5 

No »Replace the MAP sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. (K37) SIGNAL CIRCUIT SHORTED TO BATTERY 

Turn the ignition off. 
Disconnect the ECM harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the voltage between the (K3-7) signai circuit at the MAP sensor 
harness connector and Battery Negative. 

Is the voltage greater than 1 volt? 

Yes »Repair (K37) signal circuit shorted to battery. 
Perform POWERTRAIN VERIFICATION TEST • 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 6 

6. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO BATTERY ~ , -,". -
,j : ... 

Measure the voltage between the (F855) ,5-volt supply cirouit 'at the : .. : 
MAP sensor harness connector and Battery negative. 

Is the voltage greater than 1 volt? 

Yes »Repair (F855) 5-volt supply circuit shorted to Battery or ., 
replace harness. 
Perform POWERTRAIN VERIFICATION TEST - ,6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 7 
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7. (K37) SIGNAL CIRCUIT SHORT TO S-VOLT SUPPLY 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Measure the resistance between the (K37) signal circuit of the sensor 
harness connector and the (F855) 5·volt supply circuit of the sensor 
harness connector. 

Is the resistance less than 10 Ohms? 

No »Go To 8 

Ves »Repair or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 • ENGINE· STANDARD PROCEDURE) 

8. (F855) SENSOR RETURN CIRCUIT OPEN 

Measure the resistance between the (K91B) sensor return circuit in the 
MAP sensor harness connector with the (K91B) sensor return circuit in 
the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 9 

No »Repair or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 • ENGINE - STANDARD PROCEDURE) 
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9. INTERMITTENT CONDITION 

Reconnect the ECM harness connector. 
Turn the ignition on. 
While monitoring scan toolt connect a jumper wire between the (K37) 
signal circuit of the sensor harness connector and the (K916) return cir
cuit of the sensor harness connector. 

Does the scan tool show P0107-MAP Sensor Voltage Too Low 
DTC? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symp-

No 

tom (Diagnostic Procedure). 
(Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

» Replace and program the ECM in accordance with the Ser
vice Information. 
Perform POWERTRAIN VERIFICATION TEST - 6.7l. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0111-INTAKE AIR TEMPERATURE SENSOR 1 PERFORMANCE 

SENSOR 
GROUND 

K916 
18 

BRIOR 

I 
• SO ... 

I 
K916 

18 
BRIOR 

5 VOL T 
SUPPLY 

F855 
18 

PKlYl 

I 
• St73 

I 

BOOST 
PRESSURE 

SENSOR 
SIGNAL 

INTAKE AIR 
TEMPERA TU RE 

SENSQR 
SIGNAL 

FS55 K:!7 K2t 
18 18 18 

PKIYL BR DBILG 

3J Ct " 1 C1 11 1 C1 

SElSOR· 
TEl PERATURE! 
PREIIU RE·IIAP 

,JCt 
I SENSOR 
I GROUND 

- - - 5"VoLT - - - 800ST- - - INrAKEAIR -IIODULE. 
ENGIIiE 

SUPPL Y PRESSURE TEMPERATURE I CONTROL 
SENSOR SENSOR 

I SIGNAL SIGNAL I L __________________ ~ 

SElSOR· 
TEl PERATU REI 

PRESSURE· 
1&' 
ll.UI 

For a complete wiring diagram Reier to Section 8W. 

IODULE· 
EIGINE 

CONTROL C1 
(1.1L) 

IHlla •• 



DR ---------- ENGINE - ELECTRICAL DIAGNOSTICS - 6.7l DIESEL 9 - 1737 

The ambient air temperature sensor are used by the electronic control module (ECM) to monitor the intake air tem· 
perature. The ambient air temperature sensor is a thermistor and changes resistance based on the temperature 
being measured. The ECM provides a 5·volt reference voltage to the sensor. The ECM monitors the change in 
signal voltage and converts this to a temperature value. There are two parts to this fault code, a key on check and 
a rationality check. After an 8 hour cold soak, at key ON the readings for the intake air temperature, battery tem
perature and intake air temperature and coolant temperature are all compared. If the temperatures differ more than 
a calibrated amount, then the appropriate sensor fault code would be recorded. The key on monitor is disabled for 
ambient temperatures below 20° F. This monitor looks for all the sensors to be grouped on one temperature or, in 
the case that the monitor fails, three sensors grouped at one temperature and one outlier. In the case that all four 
sensor values are distributed over a range of temperatures this diagnostic will not run. A block heater is one pos
sible cause of such a distribution. The rationality check is referred to as a dither. The dither looks at the temperature 
reading from the sensor over time and ensures that it changes. This monitor is used to detect a "stuck" sensor. If 
the sensor reading does not change over a calibrated time limit, the fault will be recorded. Both the key-on and 
dither portions of this rationality error require that the diagnostic fails in two consecutive drive cycles before the MIL 
lamp is lit. During this time the ECM uses an default value for the ambient air temperature. The ECM turns off the 
MIL lamp when the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
Key on engine off and while engine is running . 

• Set Condition: 
At key on engine off, the intake air temperature sensor reads differently than the battery temperature and 
ambient air temperature sensors. Or while the engine is running the ECM does not read a change in value 
from the intake air temperature sensor over time. 

INTAKE AIR TEMPERATURE SENSOR 

INTERMITIENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. INTAKE AIR TEMPERATURE SENSOR 

Remove the temperature sensor and reconnect the wiring to the sensor. 
With the scan tool in Sensors, Monitor the Intake Air Temperature. 

While heating the sensor with an external heat source (DO NOT USE OPEN FLAME). 

Does the reading from the sensor increase at least -15 0 C (5° F) on the scan tool? 

Yes »Go To 2 

No »Replace the intake air temperature sensor. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. INTAKE AIR TEMPERATURE SENSOR 

After an 8 hour cold soak, hook up scan tool and monitor intake air temperature, battery temperature, intake air 
temperature and coolant temperature. 

NOTE: Ensure ambient air temperature is above -6.7° C (20° F) when performing this test. 

NOTE: Ensure there is no external heat source, such as a block heater, operating during this test or within 
the 8 hour cold soak. 

Does the intake air temperature sensor read differently from the other sensors? 

Yes »Replace the intake air temperature sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). 
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P0112-INTAKE AIR TEMPERATURE SENSOR 1 CIRCUIT LOW 
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Theory of Operation 
The intake manifold temperature sensor is a variable resistor sensor and is used to measure the temperature of the 
air entering the intake manifold of the engine. The ECM supplies 5-volts to the intake manifold temperature signal 
circuit. The ECM monitors the change in voltage caused by changes in the resistance of the sensor to determine 
the intake manifold temperature. The intake manifold temperature sensor is a combination sensor that also reads 
pressure. It is located on the intake manifold. The MIL lamp is illuminated immediately when the diagnostic runs and 
fails. During this time the customer may notice periods of white smoke as well as the fan running more often. The 
MIL lamp is turned off once the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
The ECM monitors the change in signal voltage and converts this to a temperature value . 

• Set Condition: 
The ECM illuminates the MIL light immediately when the diagnostic runs and fails. During this time it uses an 
estimated value for Inlet Air Temperature. The ECM will turn off the MIL after the diagnostic runs and passes 
in 4 consecutive drive cycles. 

INTAKE AIR TEMP SENSOR OUT OF SPEC 

INTERMITTENT CONDITION 

Possible Causes 

(K21) SENSOR SIGNAL CIRCUIT SHORTED TO GROUND CIRCUIT 

WIRING HARNESS SHORTED 

(F855) 5-VOLT SUPPLY CIRCUIT OPEN 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

1. INTAKE AIR TEMP SENSOR OUT OF SPEC 

Disconnect the Intake Air Temperature sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the Intake Air Temp sensor. 

Is the resistance between 300 and 90k ohms? 

Yes »Go To 2 

No »Replace the Intake Air Temperature Sensor/MAP sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. INTERMITTENT CONDITION 

Reconnect the circuit. 
Turn the ignition on. 
With the scan .tool. erase DTCs. 

With the scan tool. read DTCs. 

Did the DTC reappear? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 

No »Go To 3 
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3. (K21) SIGNAL CIRCUIT SHORTED TO GROUND CIRCUIT 

Turn the fgnition off. 
Disconnect the 'ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the engine ground and the (K21) tem
perature sensor signal circuit at the sensor harness connector. 

Is the resistance more than 100 k ohms? 

Yes »Go To 4 

No »Repair the (K21) temperature sensor signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. WIRING HARNESS SHORTED 

Measure the resistance between the (K21) signal circuit and all other 
circuits at the ECM harness connector. 

Is the resistance more than 100 k ohms? 

Yes 

No 

» Go To 5 

» Repair as necessary. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO (K916) RETURN CIRCUIT 

Reconnect the ECM harness connector connected. 
Turn the ignition on. 
Measure the voltage between the (F855) 5-volt supply circuit and the 
(K916) return circuit the sensor harness connector. 

Is the yoltage between 4.5 and 5.5 Yolts? 

Yes »Go To 7 

No »Go To 6 

6. (F855) 5-VOLT SUPPLY CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the ECM harness connector. 
Measure the voltage at the (F855) 5-volt supply circuit of the sensor 
harness connector. 

Is the voltage between 4.5 and 5.5 Yolts? 

Yes »Repair the open (F855) 5-volt supply circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 7 
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7. ECM 

Reconnect the ECM harness connector. 
Reconnect the intake air temp sensor harness connector. 
Turn the ignition on. 
While monitoring with scan tool, disconnect the temperature sensor 

Did the DTe P0113 set? 

Yes »Clear DTC's, repair complete. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST· 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 
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P0113-INTAKE AIR TEMPERATURE SENSOR 1 CIRCUIT HIGH 
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Theory of Operation 
The ambient air temperature sensor is used by the ECM to monitor ambient air temperature. This is used to sense 
the air temperature outside the vehicle. The ECM provides a 5-volt reference voltage to the sensor. The ECM mon
itors the change in signal voltage and converts this to a temperature value. The circuit voltage to the ECM is above 
a calibrated threshold for a certain period of time. The ECM illuminates the MIL light immediately when the diag
nostic runs and fails. During this time it uses an estimated value for Intake Air Temperature. The ECM will turn off 
the MIL after the diagnostic runs and passes in 4 consecutive drive cycles 

• When Monitored: 
With ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM is above a calibrated threshold for a certain period of time. 

INTAKE AIR TEMPERATURE SENSOR 

(K21) SIGNAL CIRCUIT OPEN 

(K916) RETURN CIRCUIT OPEN 

(K21) SIGNAL CIRCUIT SHORTED 

INTERMITIENT CONDITION 

ECM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. DTC RETURNS 

Turn the ignition on. 
With the scan tool, erase DTCs. 
With the scan tool, read DTCs. 
With the scan tool, record all Freeze frame data. 

Did the DTC return? 

Yes »Go To 2 

No »Refer to the INTERMITIENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 

2. INTAKE AIR TEMPERATURE SENSOR 

Turn the ignition off. 
Disconnect the Intake Air Temp sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the Intake Air Temp sensor 

Is the resistance between 300 and 90k ohms? 

Yes »Go To 3 

No »Replace the Intake air temperature sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 



DR ---------ENGINE - ELECTRICAL DIAGNOSTICS - 6.7L DIESEL 9 -1745 

3. RESISTANCE CHECK 

Disconnect the ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Reconnect the Intake Air Temp sensor harness connector. 
Measure the resistance between the (K21) inlet air temperature sensor 
signal circuit and (K916) return circuit at the ECM connector. 

Is the resistance between 300 and 90k ohms? 

Yes 

No 
» Go To 6 

» Go To 4 

4. (K21) INTAKE AIR TEMPERATURE SIGNAL CIRCUIT OPEN 

Disconnect the inlet Air Temp sensor harness connector. 

Measure the resistance of the (K21) inlet air temperature sensor signal 
circuit between the sensor harness connector and the ECM harness 
connector. 

Is the resistance less than 10 Ohms? 

Yes 

No 
» Go To 5 

» Repair or replace the harness. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. (K916) RETURN CIRCUIT OPEN 

Measure the resistance of the (K916) sensor return circuit between the 
sensor harness connector and the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 6 

No »Repair or replace the harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

6. (K21) SIGNAL CIRCUIT SHORTED 

Check for a short circuit from the (K21) signal circuit to all other circuits 
at the ECM harness connector. 

Is the resistance more than 100 k ohms? 

Yes »Go To 7 

No »Repair or replace the harness for a short to ground in the 
(K21) signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. ECM 

Reconnect the ECM harness connector. 
Turn the ignition on. 
With the scan tool, erase DTCs. 
While monitoring with scan tool, use a jumper wire and connect the 
sensor (K21) signal circuit to the sensor (K916) return circuit at the sen
sor connector. 

Did the DTC P0112 set? 

Ves »Refer to the INTERMITTENT CONDITION - DIESEL Symp-

No 

tom (Diagnostic Procedure). (Refer to 9 - ENGINE - DIAG
NOSIS AND TESTING) 

» Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0116-ENGINE COOLANT TEMPERATURE SENSOR PERFORMANCE 
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Theory of Operation 
The coolant temperature sensor is a variable resistor sensor and is used to measure the temperature of th,e coolant 
of t",e engine. The ECM suppUes 5-volts to" the coolant temperature signal circuit. The 'ECM monitors the 'change in 
vortage caused by changes 'in the resistance of the sensor to determine the coolant temperature. The er'glne cool
ant temperature sensor is located near the thermostat housing. There are two parts to this fault code, a key on 
check and a rationality check. After an 8 hour cold soak, at key ON the readings for the inlet air temperature, battery 
temperature. intake air temperature and coolant temperature are all compared. If the temperatures differ more than 
a calibrated amount. then the appropriate sensor fault code would be recorded. The key on monitor is disabled for 
ambient temperatures below 20°F. This monitor looks for all the sensors to be grouped on one temperature or, in 
the case that the monitor fails, three sensors grouped at one temperature and one outlier. In the case that all four 
sensor values are distributed over a range of temperatures this diagnostic will not run. A block heater is one pos
.sible cause of such a distribution. The rationality check is referred to as a dither. The dither looks at the temperature 
reading from the sensor over time and ensures that it changes. This monitor is used to detect a "stuck" sensor. If 
the sensor reading does not change over a calibrated time Umit, the fault will be recorded. Both the key-on and 
dither portions of this rationality error require that the diagnostic fails in two consecutive drive c.ycles befors the MIL 
lamp is lit. The ETC lamp will also be illuminated. During this time the ECM uses an default value for the intake air 
temperature. The ECM tums off the MIL lamp when the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
While the engine is running . 

• Set Condition: ' 
The ECM does not read a change in value from the sensor over time. 

LOW COOLANT LEVEL 

COOLANT TEMPERATURE SENSOR 

THERMOSTAT 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. LOW COOLANT LEVEL 

With the engine cold, verify the level of coolant in the radiator. 

Is the radiator full of coorant? 

Yes »Go To 2 

No »Fill the radiator with coolant- refer to the owners manual for assistance. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 • ENGINE - STANDARD PROCE· 
DURE) 

2. COOLANT TEMPERATURE SENSOR 

Remove the temperature sensor and reconnect the wiring to the sensor. 
Turn the ignition on. 
Monitor scan tool, while heating the sensor with an external heat source (DO NOT USE OPEN FLAME). 

Does the reading from the sensor increase at least -150 C (5° F on the scan toor? 

Yes »Go To 3 

No »Replace the coolant temp sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE STANDARD PROCE
DURE) 
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3. THERMOSTAT 

WARNING: When the engine is operating, do not stand in direct line with the fan. Do not put your hands 
near the pulleys, belts, or fan. Do not wear loose clothing. Failure to follow these instructions can result in 
personal injury or death. 
Start the engine. 
Allow the engine to reach normal operating temperature. 

Does the thermostat open properly at the correct temperature? 

Yes »Go To 4 

No »Replace the Thermostat. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

4. COOLANT TEMPERATURE SENSOR 

After an 8 hour cold soak, hook up scan tool and monitor inlet air temperature, battery temperature, intake air tem
perature and coolant temperature. 

NOTE: Ensure ambient air temperature is above 20°F when performing this test. 

NOTE: Ensure there is no external heat source, such as a block heater, operating during this test or within 
the 8 hour cold soak. 

Does the coolant temperature sensor read differently from the other sensors? 

Yes »Replace the coolant temperature sensor. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE· DIAGNOSIS 
AND TESTING) 
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P0117-ENGINE COOLANT TEMPERATURE SENSOR CIRCUIT LOW 
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Theory of Operation 
The coolant temperature sensor is a variable resistor'sensor and is used to measure the temperature of the coolant 
of the engine. The ECM supplies 5-volts to the coolant temperature signal circuit. The ECM monitors the change in 
voltage caused by changes in the resistance of the sensor to determine the coolant temperature. The engine cool· 
ant temperature value is used by the ECM for the engine protection system and engine emissions control. The 
engine coolant temperature sensor is located near the thermostat housing. This fault is lit if the ECM detects that 
the coolant temperature signal voltage is less than a calibratable voltage for a calibratable amount of time. When 
the fault is active the customer may complain of white smoke and the fan will stay ON. There is NO engine pro
tection for high engine coolant temperature if this fault is active. The ECM illuminates the MIL lamp after the diag
nostic runs and fails once. The ETC lamp will also be illuminated. During this time a default value is used for the 
coolant temperature reading. The ECM will turn off the MIL lamp after the diagnostic runs and passes in 4 consec
utive drive cycles . 

• When Monitored: 
With ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM falls below a calibrated threshold for a certain period of time. 

COOLANT TEMPERATURE SENSOR 

INTERMITTENT CONDITION 

Possible Causes 

(K2) SENSOR SIGNAL CIRCUIT SHORTED TO GROUND OR (K914) RETURN CIRCUIT 

WIRING HARNESS SHORTED 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. COOLANT TEMPERATURE SENSOR 

Turn the ignition off. 
Disconnect the Coolant Temp sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the Temp sensor. 

Is the resistance between 300 and 90k ohms? 

Yes »Go To 2 

No »Replace the Coolant Temperature sensor. 
Perform POWERTRAIN VERIFICATION TEST· 6.7L. (Refer to 9 - ENGINE· STANDARD PROCE
DURE) 

2. INTERMITTENT CONDITION 

Reconnect the coolant temp sensor connected. 

Turn the ignition on. 
With the scan tool, erase DTCs. 
With the scan tool, read DTCs. 

Did the DTC reset? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 
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3. (K2) SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the engine ground and the (K2) tem
perature sensor signal circuit at the sensor harness connector. 

Is the resistance more than 100 k ohms? 

Yes »Go To 4 

No »Repair or replace the short harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. WIRING HARNESS SHORTED 

Measure the resistance between the (K2) signal circuit and all other cir
cuits at the ECM harness connector. 

Is the resistance more than lOOk ohms? 

Yes »Go To 5 

No »Repair or rep/ace shorted wiring harness 

5. ECM 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Reconnect the ECM harness connectors. 
Reconnect the ECT harness connector. 
Turn the ignition on. 
With the scan tool, erase DTCs. 
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While monitoring the scan tool, Disconnect the temperature sensor harness connector. 

Did the DTC P0118 set? 
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Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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P0118-ENGINE COOLANT TEMPERATURE SENSOR CIRCUIT HIGH 
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Theory of Operation 
The coolant temperature sensor is a variable resistor sensor and is used to measure the temperature of the coolant 
of the engine. The ECM supplies 5-volts to the coolant temperature signal circuit. The ECM monitors the change in 
voltage caused by changes in the resistance of the sensor to determine the coolant temperature. The engine cool
ant temperature value is used by the ECM for the engine protection system and engine emissions control. The 
engine coolant temperature sensor is located· near the thermostat housing. This fault is lit if the ECM detects that 
the coolant temperature signal voltage is less than a calibratable voltage for a calibratable amount of time. When 
the fault is active the customer may complain of white smoke and the fan will stay ON. There is NO engine pro
tection for high engine coolant temperature if this fault is active. The ECM illuminates the MIL lamp after the diag
nostic runs and fails once. The ETC lamp will also be illuminated. During this time a default value is used for the 
coolant temperature reading. The ECM will turn off the MIL lamp after the diagnostic runs and passes in 4 consec
utive drive cycles . 

• When Monitored: 
With ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM is above a calibrated threshold for a certain period of time. 

COOLANT TEMPERATURE SENSOR 

INTERMITTENT CONDITION 

(K2) SIGNAL CIRCUIT OPEN 

(K914) SENSOR RETURN CIRCUIT OPEN 

(K2) SIGNAL CI RCUIT SHORTED 

ECM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. COOLANT TEMPERATURE SENSOR 

Disconnect the coolant temperature sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the coolant temperature sensor. 

Is the resistance between 300 and 90k ohms? 

Yes »Go To 2 

No »Replace the coolant temperature sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. INTERMITTENT CONDITION 

Reconnect the disconnected coolant temp sensor harness connector. 
With the scan tool, erase DTCs. 
With the scan tool, read DTCs. 

Did the DTC return? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 
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3. HIGH RESISTANCE IN CIRCUIT 

Turn the ignition off. . 
Disconnect the ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the' (K2}. temperature sensor signal 
and (K914) return circuit at the ECM harness connector with the coolant 
temp sensor harness connected. 

Is the resistance between 300 and 90k ohms? 

Yes »Go To 6 

No »Go To 4 

4. (K2) SIGNAL CIRCUIT OPEN 

Disconnect the coolant temperature sensor harness connector. 
Measure the resistance of the (K2) coolant temperature sensor signal 
circuit between the coolant temperature sensor connector and the ECM 
connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No »Repair or replace the open (K2) signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

10 

20 

» 
40 

50 

eo 

B 

B 

SENSOR· 
I!NGINI 

COOLANT 
TEMPERATURE 

(DUEL) 

SENSOR· 
ENGINE 

COOlANT 
TEIIFERATURE 

(DIESEl., 

MODULE· 

ENGINE 

CONTROLC1 

(1.7L) 

81a8c85e 

15 

11 

21 

31 

41 

S1 

81a8c863 



DR --------- ENGINE - ELECTRICAL DIAGNOSTICS - 6.7L DIESEL 9 ·1757 

5. (K914) SENSOR RETURN CIRCUIT OPEN 

Measure the resistance of the (K914) coolant temperature sensor return 
circuit between the coolant temperature sensor connector and the ECM 
connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 6 

No »Repair or replace the open (K914) sensor return circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ,ENGINE - STANDARD PROCEDURE) 

6. (K2) SIGNAL CIRCUIT SHORTED 

Measure the resistance of (K2) signal circuit to all other circuits at the 
ECM harness connector. 

Is the resistance more than 100k ohms? 

Yes »Go To 7 

No »Repair or replace the (K2) coolant temperature sensor sig-
nal ci rcuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

8 

10 

20 

30 

40 

110 

$I 

10 

10 

30 

.w 
50 

80 

-. 
ENGINE 

COOI.ANT 
'1'BIIPeRATURE 

(DluaL) 

MODULE-

ENGItE 

CONTROLC1 

(I.7L) 

15 

MODULE· 

I:NGINE 

CONTROLC1 

('.7L, 

11 

21 

i1 

41 

S1 

81a8c867 

11 

21 

31 

41 

61 

81a8c86b 



9 -1758 ENGINE - ELECTRICAL DIAGNOSTICS - 6.7L DIESEL ---------DR 

7. ECM 

Reconnect the ECM harness connectors. 
Turn the ignition on. 
With the scan tool, erase DTCs. 
While monitoring with scan tool, use a jumper wire and connect the 
sensor (K2) signal circuit to the (K914) sensor return circuit at the sen
sor connector. 

Did the DTC P0117 set? 

Yes »Test Complete. 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L 
(Refer to 9 • ENGINE - STANDARD PROCEDURE) 
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P0128-THERMOSTAT RA-riONALITY 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
While the engine is running . 

• Set Condition: 
The coolant temperature does not rise by a calibrated amount over a calibrated amount of time. 

COOLING FAN 

COOLANT TEMPERATURE SENSOR 

THERMOSTAT 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. COOLING FAN 

NOTE: Refer to the no trouble code test Fan Operation Test to ensure the fan is operating properly_ 

Is the cooling fan operating properly? 

Ves »Go To 2 

No »Repair the cooling fan. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. COOLANT TEMPERATURE SENSOR 

Operate the engine for 10 minutes while monitoring the coolant temperature with the scan tool. 

Did the coolant temperature change over time while the engine was running? 

Ves »Go To 3 

No »Replace the coolant temperature sensor. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

3. THERMOSTAT 

NOTE: Refer to the no trouble code test Thermostat Test to ensure the thermostat Is operating properly. 

Is the thermostat operating properly? 

Yes »Test Complete. 

No »Replace the thermostat. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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P0131-02 SENSOR 1/1 CIRCUIT LOW 
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Theory of Operation 
The engine aftertreatment system monitors the 02 content in the diesel engine exhaust. The ECM monitors the 
exhaust gases for oxygen content and varies the rich/lean fuel mixture of the intake air fuel mixture to adjust the 
system. This diagnostic monitors the status message broadcast by the Smart 02 sensor module for the upstream 
02 sensor circuit. The ECM will set the fault if it receives a FMI (Failure Mode Indicator) message from the Smart 
02 Module. The ECM will illuminate the MIL lamp immediately when the diagnostic runs and fails. The ECM will turn 
off the MIL lamp diagnostic runs and passes in four consecutive drive cycles . 

• When Monitored: 
This diagnostic runs when the engine is running . 

• Set Condition: 
The ECM will set the fault if it receives a FMf (Failure Mode Indicator) message from the Smart 02 Module. 

Possible Causes 

(K99) 02 1/1 HEATER SUPPLY CIRCUIT OPEN 

(K79) 02 1/1 HEATER RETURN CIRCUIT OPEN 

(K89) 02 1/1 PUMP CURRENT CIRCUIT OPEN 

(K902) 02 1/1 RETURN CIRCUIT OPEN 

(K103) 02 1/1 PUMP CELL CURRENT TRIM CIRCUIT OPEN 

(K41) 02 1/1 SIGNAL CIRCUIT OPEN 

02 SENSOR MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. (K99) 02 1/1 HEATER SUPPLY CIRCUIT OPEN 

Disconnect the Oxygen sensor and the Smart 02 Sensor Module from 
the Aftertreatment Wiring Harness. 

NOTE: Check connectors - Clean/repair as necessary, inspect for 
signs of Water intrusion in the connector. 
Measure the resistance of the (K99) 02 1/1 heater supply circuit 
between the 02 sensor harness connector and the Smart 02 sensor 
module harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 2 

No »Replace Aftertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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2. (K79) 021/1 HEATER RETURN CIRCUIT OPEN 

Measure the resistance of the (K79) 02 1/1 heater return circuit 
between the 02 sensor harness connector and the Smart 02 sensor 
module harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 3 

No »Replace Aftertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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3. (K89) 021/1 PUMP CURRENT CIRCUIT OPEN 

Measure the resistance of the (K89) 02 1/1 pump current circuit 
between the 02 sensor harness connector and the Smart 02 sensor 
module harness connector. 

Is the resistance less than 10 Ohms? 

Ves »Go To 4 

No »Replace Aftertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION TEST • 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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4. (K902) 02 1/1 RETURN CIRCUIT OPEN 

Measure the resistance of the (K902) 02 1/1 return circuit between the 
02 sensor harness connector and the Smart 02 sensor module har
ness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No »Replace Aftertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. (K103) 02 1/1 PUMP CELL CURRENT TRIM CIRCUIT OPEN 

Measure the resistance of the (K103) 02 1/1 pump cell current·trim cir
cuit between the 02 sensor harness connector and the Smart 02 sen
sor module harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 6 

No »Replace Aftertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION TEST .-' B.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. (K41) 02 1/1 SIGNAL CIRCUIT OPEN 

Measure the resistance of the (K41) 02 111 signal circuit between the 02 
sensor harness connector and the Smart 02 sensor module harness 
connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 7 

No »Replace Aftertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION TEST • 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

7. OXYGEN SENSOR 

Measure resistance of the 02 sensor heater between the (K99) 02 
heater supply and (K79) 02 heater return circuits. 

Is the resistance 3.2 +/- 0.8 ohms at ambient temperature? 

Yes »Replace Smart 02 Sensor Module. 

No 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Replace the sensor 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0135-02 SENSOR 1/1 HEATER PERFORMANCE 
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Theory of Operation 
The engine aftertreatment system monitors the 02 content in the diesel engine exhaust. The ECM monitors the 
exhaust gases for oxygen content and varies the rich/lean fuel mixture of the intake air fuel mixture to adjust the 
system. This diagnostic monitors the status message broadcast by the Smart 02 sensor module for the upstream 
02 sensor circuit. The ECM will set the fault if it receives a FMI (Failure Mode Indicator) message from the Smart 
02 Module. The ECM will illuminate the MIL lamp immediately when the diagnostic runs and fails. The ECM will turn 
off the MIL lamp diagnostic runs and passes in four consecutive drive cycles . 

• When Monitored: 
This diagnostic runs when the engine is running . 

• Set Condition: 
The ECM will set the fault if it receives a FMI (Failure Mode Indicator) message from the Smart 02 Module. 

Possible Causes 

(K99) 02 1/1 HEATER SUPPLY CIRCUIT OPEN 

(K79) 02 1/1 HEATER RETURN CIRCUIT OPEN 

(K89) 02 1/1 PUMP CURRENT CIRCUIT OPEN 

(K902) 02 1/1 RETURN CIRCUIT OPEN 

(K103) 02 1/1 PUMP CELL CURRENT TRIM CIRCUIT OPEN 

(K41) 02 1/1 SIGNAL CIRCUIT OPEN 

02 SENSOR MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . (K99) 02 1/1 HEATER SUPPLY CIRCUIT OPEN 

Disconnect the Oxygen sensor and the Smart 02 Sensor Module from 
the Aftertreatment Wiring Harness. 

NOTE: Check connectors - Clean/repair as necessary, inspect for 
signs of Water intrusion in the connector. 
Measure the resistance of the (K99) 02 1/1 heater supply circuit 
between the 02 sensor harness connector and the Smart 02 sensor 
module harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 2 

No »Replace Aftertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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2. (K79) 02 1/1 HEATER RETURN CIRCUIT OPEN 

Measure the resistance of the (K79) 02 1/1 heater return circuit 
between the 02 sensor harness connector and the Smart 02 sensor 
module harness connector. 

Is the resistance less than 10 Ohms? 

Ves »Go To 3 

No » Replace Aftertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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3. (K89) 021/1 PUMP CURRENT CIRCUIT OPEN 

Measure the resistance of the (K89) 02 1/1 pump current circuit 
between the 02 sensor harness connector and the Smart 02 sensor 
module harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Replace Aftertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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4. (K902) 02 1/1 RETURN CIRCUIT OPEN 

Measure the resistance of the (K902) 02 1/1 return circuit between the 
02 sensor harness connector and the Smart 02 sensor module har
ness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No »Replace Aftertreatment Wiring Harness. 
Perform POWERTRAtN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. (K103) 02 1/1 PUMP CELL CURRENT TRIM CIRCUIT OPEN 

Measure the resis~ance of the (K103) 02 1/1 pump cell current trim cir
cuit between the 02 sensor harness connector and the Smart 02 sen
sor module harness connector. 

Is the resistance less than 10 .Ohms? 

Yes »Go To 6 

No »Replace Aftertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

6. (K41) 02 1/1 SIGNAL CIRCUIT OPEN 

Measure the resistance of the (K41) 02 1/1 signal circuit between the 02 
sensor harness connector and the Smart 02 sensor module harness 
connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 7 

No » Replace Attertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. OXYGEN SENSOR 

Measure resistance of the 02 sensor heater between the (K99) 02 
heater supply and (K79) 02 heater return circuits. 

Is the resistance 3.2 +/- 0.8 ohms at ambient temperature? 

Yes »Replace Smart 02 Sensor Module. 

No 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Replace the sensor 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0137-02 SENSOR 1/2 CIRCUIT LOW 

IIlTT 11 

I L-. - - - - -IIODULE-
c~ _ I TOTALLY - - - - - - - - - - - - - - - - - 1 MODULE. 

I I EI'UIE I '8(+) - l ElECTRONICS UITEARlYED 

I I FUSE!) IGNITION I I POW!I I DIAGNOSTIC DIAGNOSTIC COITIOL 
I PORTlOW PORT HIGH I I I SWITCH OUTPUT I I 

L (RUN-STARl) ..J I _ DATA LINK __ ~ATAlIN~ _G~N~ _G~N~ _G~N~ J 
I __ -_T_-____ _ 51 C2 31 C2 47 '( C2 48 '( C2 57 '( C2 

20 'Yea 
F!l60 

20 
PKlLG 

EXCEPT 
SHIFT ON 
THE FLY 

------. S115 

PUG 
I 
~ 

32-1. 
r- - - - -, IIODULE. 
I FUSED lGNITION I AlTI.LOCI 

SWITCH OUTPUT IRAIU 
I (RUN-START) I (AWALl 
L.... ___ --J 

r 

F960 
20 

PKA.G 

", t Cta. 

F960 
18 

PKttG 

10~ 
I 

F960 
20 

PKAG 

9A 
FUSED IGNITION 
SWITCH OUTPUT 

(RUN-START) 

0132 
18 

WT 

7 V 
I 

D132 
20 

WT 

3A 
DIAGNOSTIC 
PORT LOW 
DATA LINK 

02 111 02 111 02 111 

--

0133 
18 

WTiOR 

8 v C101 
I 

D133 
20 

WTlOR 

11A 

DIAGNOSTIC 
PORT HIGH 
DATA LINK 

HEATER HEA TER PUMP CELL 02 112 021/1 
PUMP 

CURRENT 
02 111 CONTROL CONTROL CURRENT 021/1 CURRENT 

GROUND 

1°T 
Z902 

20 
8K 

" t C, .. 

Z902 
20 
8K 

I 
... 14 

Z902 
10 
BK 

I 
... 1114 

1T 
K89 
20 

8RrtG 

02111 
PUMP 

CURRENT 

RETURN RETURN SUPPLY TRIM SIGNAL PUMP 

14 T 
K9C2 

20 
8RiDG 

02111 
RETURN 

IT 
K99 
20 

BRitG 

02111 02111 
HEA TER HEATER 

CONTROL CONTROL 
RETURN SUPPLY 

15 T 
KI03 

20 
BR!lB 

6 T 5 T 
K41 K734 
20 20 

D81LB BRIf)G 

J 
02112 

CURRENT 
PUMP 

02111 02111 SElSOR-
PUMP CEll SIGNAL OIYCEI 1/1 
CURRENT (1.1L DIESEL, 

TRIM 

For a complete wiring diagram Refer to Section 8W. 

2902 Z902 Z 902 
16 16 16 
8K BK BK 

.---.---. 1184 

02112 
RETURN 

12T 
K904 

20 
DBIDG 

02112 
RETURN 

02112 
HEATER 

CONTROL 
RETURN 

8\ 
KBO 
20 

BRITN 

j 
02112 

HEATER 
CONTROL 
RETURN 

I 
Z902 
10 
flK 

I 
JlGt14 

0211'2 
HEATER 

CONTROL 
SUPPLY 

2T 
K299 

20 
BRmT 

02112 
HEATER 

CONTROL 
SUPPLY 

02112 
PUMP CELL 
CURRENT 

TRIM 

D\ 
K7J3 

20 
BR 

J 
02112 

PUMP CEll 
CURRENT 

TRIM 

MODULE· 
02SEIIOI 
(l.lL DIESEL, 

02112 
SIGN.&.L 

4T 
K141 

20 
DSIYL 

.I 
021/2 IEUOI· 

SIGNAL OIIGEI Itt 
IUL DIEtEL) 

.n· .... 1 



DR ----------ENGINE· ElECTRICAL DIAGNOSTICS - 6.7L DIESEL 9 ·1775 

Theory of Operation 
The engine aftertreatment system monitors the 02 content in the diesel engine exhaust. The ECM monitors the 
exhaust gases for oxygen content and varies the rich/lean fuel mixture of the intake air fuel mixture to adjust the 
system. This diagnostic monitors the status message broadcast by the Smart 02 sensor module for the downstream 
02 sensor circuit. The ECM will set the fault if it receives a FMI (Failure Mode Indicator) message from the Smart 
02 Module. The ECM will illuminate the MIL lamp immediately when the diagnostic runs and fails. The ECM will turn 
off the MIL lamp diagnostic runs and passes in four consecutive drive cycles . 

• When Monitored: 
This diagnostic runs when the engine is running . 

• Set Condition: 
The ECM will set the fault if it receives a FMI (Failure Mode Indicator) message from the Smart 02 Module. 

Possible Causes 

(K299) 02 1/2 HEATER SUPPLY CIRCUIT OPEN 

(KBO) 02 1/2 HEATER RETURN CIRCUIT OPEN 

(K734) 021/2 PUMP CURRENT CIRCUIT OPEN 

(K904) 02112 RETURN CIRCUIT OPEN 

(K733) 02 1/2 PUMP CELL CURRENT TRIM CIRCUIT OPEN 

(K141) 02 1/2 SIGNAL CIRCUIT OPEN 

02 SENSOR MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. (K299) 02 112 HEATER SUPPLY CIRCUIT OPEN 

Disconnect the Oxygen sensor and the Smart 02 Sensor Module from 
the Aftertreatment Wiring Harness. 

NOTE: Check connectors - Clean/repair as necessary, inspect for 
signs of Water intrusion in the connector. 
Measure the resistance of the (K299) 02 1/2 heater supply circuit 
between the 02 sensor harness connector and the Smart 02 sensor 
module harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To '2 

No »Replace Aftertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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2. (KSO) 02112 HEATER RETURN CIRCUIT OPEN 

Measure the resistance of the (KBO) 02 1/2 heater return circuit 
between the 02 sensor harness connector and the Smart 02 sensor 
module harness connector. 

Is the resistance less than 10 Ohms? 

Ves »Go To 3 

No »Replace Aftertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3. 02 1/2 PUMP CURRENT CIRCUIT OPEN 

Measure the resistance of the (K734) 02 1/2 pump current circuit 
between the 02 sensor harness connector and the Smart 02 sensor 
module harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Replace Aftertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION TEST . 6.7L. 
(Refer 10 9 - ENGINE - STANDARD PROCEDURE) 
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4. (K904) 02 112 RETURN CIRCUIT OPEN 

Measure the resistance of the (K904) 02 1/2 return circuit between the 
02 sensor harness connector and the Smart 02 sensor module har
ness connector. 

Is the resistance less than 10 Ohms? 

Ves »Go To 5 

No »Replace Aftertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 • ENGINE - STANDARD PROCEDURE) 

5. (K733) 02 1/2 PUMP CELL CURRENT TRIM CIRCUIT OPEN 

Measure the resistance of the (K733) 02 112 pump cell current trim cir
cuit between the 02 sensor harness connector and the Smart 02 sen
sor module harness connector. 

Is the resistance less than 10 Ohms? 

Ves »Go To 6 

No »Replace Aftertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. (K141) 02 1/2 SIGNAL CIRCUIT OPEN 

Measure the resistance of the (K 141) 02 1/2signal circuit between the 
02 sensor harness connector and the Smart 02 sensor module har
ness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 7 

No »Replace Aftertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

7. OXYGEN SENSOR AND SMART MODULE 

Measure resistance of the 02 sensor heater between the (K299) 02 
heater supply and (KBO) 02 heater return circuits. 

Is the resistance 3.2 +1- 0.8 ohms at ambient temperature? 

Yes »Replace Smart 02 Sensor Module. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace the sensor 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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Theory of Operation 
The engine aftertreatment system monitors the 02 content in the diesel engine exhaust. The ECM monitors the 
exhaust gases for oxygen content and varies the rich/lean fuel mixture of the intake air fuel mixture to adjust the 
system. This diagnostic monitors the status message broadcast by the Smart 02 sensor module for the upstream 
02 sensor circuit. The ECM will set the fault if it receives a FMI (Failure Mode Indicator) message from the Smart 
02 Module. The ECM wilt illuminate the MIL lamp immediately when the diagnostic runs and fails. The ECM will turn 
off the MIL lamp diagnostic runs and passes in four consecutive drive cycles . 

• When Monitored: 
This diagnostic runs when the engine is running. 

• Set Condition: 
The ECM will set the fault jf it receives a FMI (Failure Mode Indicator) message from the Smart 02 Module. 

Possible Causes 

(K299) 02 112 HEATER SUPPLY CIRCUIT OPEN 

(KBO) 02 1/2 HEATER RETURN CIRCUIT OPEN 

(K734) 02 1/2 PUMP CURRENT CIRCUIT OPEN 

(K904) 02 1/2 RETURN CIRCUIT OPEN 

(K733) 02 1/2 PUMP CELL CURRENT TRIM CIRCUIT OPEN 

(K141) 02 1/2 SIGNAL CIRCUIT OPEN 

02 SENSOR MODULE 

Always perform the Pre .. Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. (K299) 02 1/2 HEATER SUPPLY CIRCUIT OPEN 

Disconnect the Oxygen sensor and the Smart 02 Sensor Module from 
the Aftertreatment Wiring Harness. 

NOTE: Check connectors .. Clean/repair as necessary, inspect for 
signs of Water intrusion in the connector. 
Measure the resistance of the (1<299) 02 1/2 heater supply circuit 
between the 02 sensor harness connector and the Smart 02 sensor 
module harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 2 

No »Replace Aftertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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2. 02112 HEATER RETURN CIRCUIT OPEN 

Measure the resistance of the (K8D) 02 1/2 heater return circuit. 
between the 02 sensor harness connector and the Smart 02 sensor 
module harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 3 

No »Replace Aftertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION' TEST .:.. B.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3. (K734) 02 1/2 PUMP CURRENT CIRCUIT OPEN 

Measure the resistance of the (K734) 02 1/2 pump current circuit 
between the 02 sensor harness connector and the Smart 02 sensor 
module harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No », Replace Aftertreatment Wiring Harness. 
Peiform POWERTRAIN VERIFICATION TEST - B.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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4. (K904) 021/2 RETURN CIRCUIT OPEN 

Measure the resistance of the (K904) 02 1/2 return circuit between the 
02 sensor harness connector and the Smart 02 sensor module har
ness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No »Replace Aftertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

5. (K733) 02 1/2 PUMP CELL CURRENT TRIM CIRCUIT OPEN 

Measure the resistance of the (K733) 02 1/2 pump cell current trim cir
cuit between the 02 sensor harness connector and the Smart 02 sen
sor module harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 6 

No » Replace Aftertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. (K141) 02 1/2 SIGNAL CIRCUIT OPEN 

Measure the resistance of the (K141) 02 1/2signal circuit between the 
02 sensor harness connector and the Smart 02 sensor module har
ness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 7 

No »Replace Aftertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 • ENGINE - STANDARD PROCEDURE) 

7. OXYGEN SENSOR AND SMART MODULE 

Measure resistance of the 02 sensor heater between the (K299) 02 
heater supply and (K80) 02 heater return circuits. 

Is the resistance 3.2 +/- 0.8 ohms at ambient temperature? 

Yes » Replace Smart 02 Sensor Module. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No » Replace the sensor 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE· STANDARD PROCEDURE) 
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P0148-FUEL DELIVERY ERROR 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The ECM will turn on the MIL lamp immediately after the diagnostic runs and fails. The ECM will turn off the MIL 
lamp after the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
While the engine is running . 

• Set Condition: 
A deviation between the fuel pressure set point and the actual fuel pressure. 

OTHERS DTC'S PRESENT 

FUEL LEAKS 

LIFT PUMP FLOW 

HIGH PRESSURE FUEL PUMP 

Possible Causes 

LEAKING FUEL INJECTORS OR HIGH PRESSURE CONNECTORS 

PRESSURE LIMITING VALVE 

FUEL CONTROL ACTUATOR 

CHECK VALVE DAMAGED OR BLOCKED 

FUEL PRESSURE SENSOR 

FUEL RETURN LINES OBSTRUCTION, DAMAGE, OR DEBRIS 

CASCADE OVERFLOW VALVE 

AIR IN FUEL SYSTEM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHERS DTC'S PRESENT 

With the scan tool, read DTCs. 

Are any other DTC's present? 

Yes »Repair other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. FUEL LEAKS 

Ensure that the fuel level is above 15% using the scan tool. 
Visually inspect the low and high pressure side of the fuel system for fuel leaks or damaged components. 

Do you have any fuel leaks or damaged components? 

Yes »Repair the fuel leak. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 
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3. SETPOINT VS FUEL PRESSURE 

With the scan tool watch fuel pressure VS. setpoint with the engine at idle or cranking? 

Is the pressure within 500 psi +/- of set point? 

If psi is within 500 psi 
Document DTC and freeze frame data and attempt to duplicate complaint. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 ENGINE - STANDARD PROCE-
DURE) 

If the psi is higher than setpoint 
Go To 9 

If the psi is lower than setpoint 
Go To 4 

4. LIFT PUMP FLOW 

Perform the *IN TANK FUEL LIFT PUMP FLOW TEST. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

Did the Lift pump pass the test? 

Yes »Go To 5 

No »Replace the Lift Pump. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. HIGH PRESSURE FUEL PUMP 

Perform the no trouble code test *HIGH PRESSURE FUEL PUMP PERFORMANCE TEST. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Did the fuel pump pass the high pressure fuel pump performance test? 

Yes »Go To 6 

No »Replace the High pressure fuel pump. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. LEAKING FUEL INJECTORS OR HIGH PRESSURE CONNECTORS 

Perform the *INJECTOR RETURN FLOW TEST. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

Are any Injectors leaking or high pressure connectors leaking? 

Ves »Replace or repair the leaking fuel injectors or high pressure connectors. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 7 

7. HIGH PRESSURE PUMP 

Perform the no trouble code test *FUEL PUMP RETURN FLOW TEST. (Refer to 9 - ENGINE - DIAGNOSIS AND 
TESTING) 
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NOTE: This test can be performed at the same time as the Injector Return Flow test that is listed in step 8 
by measure the flow that is normally wasted. 

Is the drain flow measured less than 1000 ml/minute at idle? 

Yes »Go To 8 

No »Replace Fuel Injection Pump. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

8. PRESSURE LIMITING VALVE 

Perform the no trouble code test *PRESSURE LIMITING VALVE ON THE FUEL RAIL FOR INTERNAL LEAKS. 

Did the pressure limiting valve pass the test procedure? 

Yes »Go To 9 

No »Replace the Pressure Limiting Valve. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

9. FUEL CONTROL ACTUATOR 

Check for a mechanically stuck Fuel Control Actuator (FCA). Using the scan tool, actuate the fuel control actuator. 

NOTE: The fuel control actuator will only click when cycled off. 

Do you hear a click from the actuator when you cycle the actuator off with the scan tool? 

Yes »Go To 10 

No »Replace the fuel control actuator. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

1 o. CHECK VALVE DAMAGED OR BLOCKED 

Check the fuel drain line check valve in the rear of the cylinder head for signs of damage, blockage, or debris. 

Is the check valve damaged or blocked? 

Yes »Repair the cause of the damaged or blocked check valve or replace the valve. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 11 

11. FUEL PRESSURE SENSOR 

Using the scan tool, monitor the fuel pressure reading from the fuel rail pressure sensor at idle and at 2000 RPM. 

Is the fuel rail pressure reading higher at 2000 RPM than at idle? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 

No »Replace the fuel pressure sensor. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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Theory of Operation 
The water-in-fuel sensor is attached to the bottom of the fuel filter. The ECM provides a 5-volt reference signal to 
the water-in-fuel sensor. When the water collected in the fuel filter covers the sensor probes, the water in fuel sen
sor then pulls the 5-volt reference voltage to ground indicating high water accumulation in the fuel filter. The ECM 
illuminates the MIL lamp immediately after the diagnostic runs and fails. During this time water in fuel may cause 
white smoke, loss of power or hard starting. The MIL lamp will tum off after the diagnostic runs and passes in 4 
consecutive drive cycles. 

• When Monitored: 
While the engine is running . 

• Set Condition: 
Water in fuel light was on for a calibrated amount of time. 

OTHER DTC'S PRESENT 

WATER IN FUEL 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure' before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S PRESENT 

With the scan tool, read DTCs. 

Is P2269 displayed? 

Yes »Repair P22B9 DTC first. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Drain water in fuel. 
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P0191-FUEL RAIL PRESSURE SENSOR CIRCUIT PERFORMANCE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
This DTC is mapped to two different tests, a key on test and an idle diagnostic. The key .. on error monitors fuel 
pressure voltage at key on after an 8 hour cold soak. The fuel rail pressure reading must be below a calibratable 
amount in order for the diagnostic to pass. The Idle Diagnostic runs whenever the engine is in an idle condition. The 
ECM varies fuel pressure and monitors the final fueling and engine speed to determine if the reading from the 
pressure sensor is accurate. The engine must be at operating temperature and must not be in an active Aftertreat
ment regeneration mode in order to run this diagnostic. The engine will fight the MIL lamp after the diagnostic runs 
and fails in two consecutive drive cycles. The ECM will turn off the MIL lamp after the diagnostic runs and passes 
in 4 consecutive drive cycles. ., 

• When Monitored: 
At key on, engine off and at idle conditions . 

• Set Condition: 
At key on, engine off the fuel pressure sensor is reading above a calibrated threshold. At idle the change in 
final fueling value is above a calibrated threshold while the diagnostic is running. 

OTHER FUEL SYSTEM DTCS 

FUEL RAIL PRESSURE SENSOR 

INJECTOR LEAKAGE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTCS 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Are there any other fuel system related DTCs present? 

Yes' »Repair all other fuel system related DTC's first. 

No »Go To 2 

2. FUEL RAIL PRESSURE SENSOR 

With the scan tool, monitor the actual fuel pressure reading while the ignition is on and engine is not running. 

Is the actual fuel pressure reading greater than 870 psi? 

Yes »Go To 3 

No »Go To 4 
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3. FUEL RAIL PRESSURE SENSOR 

Visually inspect the fuel system components for signs of tampering, pay particular attention to the fuel pressure 
sensor on the fuel rail and the fuel pressure sensor wiring harness. 

Were any signs of tampering discovered.? 

Yes »Replace the Fuel rail pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. INJECTOR LEAKAGE 

Perform the no trouble test *INJECTOR RETURN FLOW TEST. (Refer to 9 - ENGINE - DIAGNOSIS AND TEST
ING) 

Does the injector drainage meet the test specification? 

Yes »Replace the Fuel rail pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Repair cause of high injector leakage. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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Theory of Operation 
The Electronic Control Module (ECM) provides a 5-volt supply to the fuel rail pressure sensor using a common 
sensor supply circuit. The ECM also provides a ground on the sensor return circuit. The fuel rail pressure sensor 
provides a Signal to the ECM on the fuel rail pressure sensor signal circuit. This sensor signal voltage changes 
based on the pressure in the fuel rail. The ECM will detect a low signal voltage at low rail pressures. The ECM will 
detect a high signal voltage during high rail pressure conditions. The ECM will light the MIL lamp immediately after 
the diagnostic runs and fails. During this time the customer may experience a power and or speed derate. The ECM 
will turn off the MIL light after the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM falls below a calibrated threshold for a certain period of time. 

Possible Causes 

OTHER DTC'S 

FUEL PRESSURE SENSOR 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO (F855) RETURN CIRCUIT 

(K181) SIGNAL CIRCUIT SHORTED TO (F855) RETURN CIRCUIT 

(F855) 5-VOLT SUPPLY CIRCUIT OPEN 

(K181) SIGNAL CIRCUIT SHORTED TO GROUND 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

ECM 

INTERMITIENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Ignition on, engine not running. 

With the scan tool, read OTCs. 
Check for multiple DTC that may share the same 5-volt supply circuit and Sensor Ground circuit. Repair as nec
essary. 

Do you have multiple DTC's? 

Yes »Repair the shared circuits. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 
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2. 5-VOLT SUPPLY AND (K916) RETURN CIRCUIT 

Turn the ignition off. 
Disconnect the Fuel Pressure sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
Measure the voltage between the (F855) 5-volt supply and (K916) 
return circuits of the Fuel pressure sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 3 

No »Go To 4 

3. FUEL PRESSURE SENSOR 

Reconnect the disconnected Fuel Pressure Sensor harness connector. 
While monitoring scan tool, disconnect the Fuel Pressure sensor harness connector. 

Does the DTC P0193 set? 

Yes »Replace the Fuel Pressure Sensor. 
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Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO (K916) RETURN CIRCUIT 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Disconnect the Fuel Pressure sensor harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance between the (F855) 5-volt supply circuit and 
(K916) return circuit in the sensor harness connector. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 5 

No »Repair the shorted circuits. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE STANDARD PROCEDURE) 
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5. (K181) SIGNAL CIRCUIT SHORTED TO (K916) RETURN CIRCUIT 

Measure the resistance between the (K181) signal circuit and (K916) 
return circuit in the sensor connector. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 6 

No »Repair the shorted circuits. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

6. (K181) SIGNAL CIRCUIT OPEN 

Measure the resistance between the signal (K181) circuit in the sensor 
harness connector with the (K181) signal circuit in the ECM harness 
connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 7 

No »Repair the open (K181) signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. (F855) 5-VOLT SUPPLY CIRCUIT OPEN 

Measure the resistance between the supply (F855) circuit in the sensor 
harness connector with the (F855) 5-volt supply circuit in the ECM har
ness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 8 

No »Repair the open (F855) 5-volt supply circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

8. (K181) SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K181) signal circuit in the sensor 
harness connector and battery negative. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 9 

No »Repair (K181) signal circuit shorted to ground. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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9. (F855) 5-VOlT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (F855) 5-volt supply circuit in the 
sensor harness connector and battery negative. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 10 

No »Repair (F855) 5-volt Supply circuit shorted to ground. 

10. ECM 

Perform POWERTRAIN VERIFICATION TEST - 6.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

SENSOR
FUEL RAIL 

PRESSURE 
(DI1!8I!L) 

Reconnect the disconnected Fuel pressure sensor harness connector and ECM harness connectors. 
While monitoring scan tool, disconnect the Fuel Pressure sensor connector. 

Does the DTC P0193 set? 

Yes »Test Complete. 

3 

813e6bda 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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Theory of Operation 
The Electronic Control Module (ECM) provides a 5-volt supply to the fuel rail pressure sensor using a common 
sensor supply circuit. The ECM also provides a ground on the sensor return circuit. The fuel rail pressure sensor 
provides a signal to the ECM on the fuel rail pressure sensor signal circuit. This sensor signal voltage changes 
based on the pressure in the fuel rail. The ECM will detect a low signal voltage at low rail pressures. The ECM will 
detect a high signal voltage during high rail pressure conditions. The ECM will light the MIL lamp immediately after 
the diagnostic runs and fails. During this time the customer may experience a power and or speed derate. The ECM 
will turn off the MIL light after the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM is above a caUbrated threshold for a certain period of time. 

Possible Causes 

OTHER DTCIS 

FUEL PRESSURE SENSOR 

(K181) SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(K181) SIGNAL CIRCUIT OPEN 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(K181) SIGNAL CIRCUIT SHORTED TO (F855) 5-VOLT SUPPLY CIRCUIT 

(K916) RETURN CIRCUIT OPEN 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER OTC'S 

Ignition anI engine not running. 
With the scan tool, read DTCs. 
Check for multiple DTCs that may share the same 5-volt supply circuit and Sensor Ground circuit. Repair as nec
essary. 

Do you have multiple DTC's? 

Yes »Repair the shared circuits. 
Perform POWERTRAIN VERIFICATION TEST· 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 
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2. (F855) 5-VOLT SUPPLY AND (K916) RETURN CIRCUIT 

Turn the ignition off. 
Disconnect the Fuel Pressure sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
Measure the voltage between the (F855) 5-volt supply and (K916) 
return circuits of the Fuel pressure sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 3 

No »Go To 5 

3. (K181) SIGNAL CIRCUIT OPEN 

Measure the resistance between the signal (K181) circuit in the sensor 
harness connector with the (K181) signal circuit in the ECM harness 
connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Repair the open (K181) signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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4. FUEL PRESSURE SENSOR 

While monitoring scan tool, connect a jumper wire between the (K181) 
signal circuit and the (K916) return circuit of the Fuel Pressure sensor 
connector. 

Does the DTC P0192 set? 

Yes »Replace the Fuel Pressure Sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 

5. (K181) SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the Fuel Pressure sensor harness connector. 
Disconnect the ECM harness connectors. 
Check connectors - Clean/repair as necessary. 
Turn the ignition on. 
Measure the voltage between the (K181) signal circuit of the sensor 
harness connector and battery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 6 

No »Repair the (K181) signal circuit shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

6. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage between the (F855) 5-volt supply circuit of the sen
sor harness connector and battery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 7 

No »Repair the (F855) 5-volt supply circuit shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. (K181) SIGNAL CIRCUIT SHORTED TO (F855) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (K181) signal circuit and (F855) 
5-volt supply circuit in the sensor connector. 

Is the resistance greater than 10 K Ohms? 

Yes »Go To 8 

No »Repair the shorted circuits. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - E.NGINE - STANDARD PROCEDURE) 

8. (K916) RETURN CIRCUIT OPEN 

Measure the resistance between the (K916) return circuit in the sensor 
harness connector with the (K916) return circuit in the ECM harness 
connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 9 

No »Repair the open (K916) return circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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9. ECM 

Reconnect the disconnected ECM harness connectors. 
While monitoring scan tool, connect a jumper wire between the (K181) 
signal circuit of the sensor connector and the (K916) return circuit of the 
sensor connector. 

Does the DTC P0192 set? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symp-
tom (Diagnostic Procedure). (Refer to 9 - ENGINE - DIAG
NOSIS AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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FUEL RAIL 

PRESSURE 

(DIESEL) 

3 
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P0201-FUEL INJECTOR 1 CIRCUIT/OPEN 

- - - - - - - - - - - - - - - - - - - - --- - - - - - - - - - - - - IODULE· 
I I ENGINE 
I INJECTOR INJECTOR INJECTOR I CONTROL 

HIGH HIGH HIGH 
I SIDE INJECTOR SIDE INJECTOR SIDE INJECTOR I 
L~~~ __ ~~~·~ ___ ~~~ __ ~~~·~ ___ ~~~ __ ~~~·~I 

"I"' "I"' "I"' "I"' 'T' "I"' 
K611 Kll K612 K12 K613 K13 

16 16 16 16 16 16 
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E L ----1----1----1----1----J cm 

] '] '] '] A]. '] 
K611 K11 K612 K12 K613 K13 

14 14 14 14 14 14 
BK BK BK BK BK BK 

J J J 
FUEL 1 

~'.'ECT.R. 
FUEL 2 

~'.'ECT.R. 
FUEl3 

~'''ECT.R. 

'i 

~1 ~1 
~2 ~2 

II.lECTOR· INJECTOR· 
FUEL 3 FUEL 2 

(DIESEL) (DIESEL) 

~1 
~2 

IUEeTOR· 
FUEL 1 

CDIEIEl) 

'i 

, ~DDDDDD~A 
CU6 

(DIESEL) 

Ctt6 
CDIEIEl) 

For a complete wiring diagram Refer to Section aw. 
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Theory of Operation 
The ECM actuates the solenoid causing the needle valve to rise and fuel flows through the spray holes in the noz
zle tip into the combustion chamber. The MIL lamp will light immediately after the diagnostic runs and fails. During 
this time the customer may experience engine surge or stumble. The MIL lamp will turn off once the diagnostic runs 
and passes in 4 consecutive drive cycles . 

• When Monitored: 
While the engine is running . 

• Set Condition: 
When the injector current falls below a calibrated threshold. 

PASS TROUGH CONNECTORS OPEN 

FUEL INJECTOR 

INJECTOR HARNESS OPEN 

HIGH SIDE DRIVER HARNESS OPEN 

HIGH SIDE DRIVER CIRCUIT OPEN 

LOW SIDE DRIVER CIRCUIT OPEN 

Possible Causes 

HIGH SIDE DRIVER SHORTED TO LOW SIDE DRIVER 

HIGH SIDE DRIVERS SHORTED LOW 

LOW SIDE DRIVER CIRCUIT SHORTED OTHER LOW SIDE DRIVER CIRCUIT 

LOW SIDE DRIVERS SHORTED LOW 

HIGH SIDE DRIVER SHORTED TO VOLTAGE 

LOW SIDE DRIVER SHORTED TO VOLTAGE 

LOW SIDE DRIVER CIRCUIT SHORTED IN INJECTOR HARNESS 

INJECTOR 

INJECTOR HARNESS 

INTERMITTENT CONDITION 

LOW SIDE DRIVER HARNESS OPEN 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

With the scan tool, read DTCs. 

Do you have any combination of DTC's P0201, P0202, or P0203? 

Yes »Repair other DTC's first. 

Perform POWERTRAIN VERIFICATION TES'T (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 
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2. LOW SIDE DRIVER CIRCUIT SHORTED IN INJECTOR HARNESS 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Measure the resistance of each of the Bank 1 low side driver circuit to 
all other Bank 1 low side driver circuit at the ECM harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 3 

No » Replace the injector harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - -ENGINE - STANDARD PROCEDURE) 

3. HIGH SIDE DRIVER CIRCUIT OPEN 

Disconnect the Injector 1-3 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the injector high side driver circuit between 
the Bank 1 high side driver circuit in the ECM harness connector and 
the high side driver circuit in the injector harness connectors for cylin
ders 1-3. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Repair the open high side driver circuit from ECM harness 
connector to the Injector harness connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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4. LOW SIDE DRIVER CIRCUIT OPEN 

Measure the resistance of the 1, 2, and 3 injector low side driver circuits 
between the ECM harness connector and the injector harness connec
tors. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No » Repair the open low side driver circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. HIGH SIDE DRIVER SHORTED TO LOW SIDE DRIVER 

Measure the resistance between the Bank 1 high side driver circuit at 
the ECM harness connector and the low side driver circuit for injectors 
1-3 at the ECM harness connector. 

Is the resistance more than 100k Ohms? 

Yes »Go To 6 

No »Repair the High side circuit shorted to the low side circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. HIGH SIDE DRIVERS SHORTED LOW 

Measure the resistance of the injector harness connector high side 
driver circuits to battery negative for injectors 1-3. 

Is the resistance more than 100k Ohms? 

Yes »Go To 7 

No »Repair the High side driver shorted tow in the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

7. LOW SIDE DRIVERS SHORTED LOW 

Measure the resistance of the injector harness connector Low side 
driver circuits to battery negative for injectors 1-3. 

Is the resistance more than 100k Ohms? 

Yes »Go To 8 

No »Repair the Low side driver shorted low in the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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8. HIGH SIDE DRIVER SHORTED TO VOLTAGE 

Measure the voltage between the high side driver circuit in the engine 
harness and battery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 9 

No »Repair the high side driver shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 & ENGINE - STANDARD PROCEDURE) 

9. LOW SIDE DRIVER SHORTED TO VOLTAGE 

Measure the voltage between the low side driver circuit 
in the engine harness and battery negative for cylinders 
1-3. 

Is the voltage less than 1 volt? 

Yes »Go To 10 

No »Repair the low side driver shorted to volt-
age. 
Perform POWERTRAIN VERIFICATION 
TEST (DIESEL). (Refer to 9 - ENGINE -
STANDARD PROCEDURE) 
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1 o. LOW SIDE DRIVER CIRCUIT SHORTED OTHER LOW SIDE DRIVER CIRCUIT 

Measure the resistance of each of the Bank 1 low side driver circuit to 
all other Bank 1 low side driver circuits at the ECM harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 11 

No »Repair Low side driver circuit shorted to other Low side 
driver circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

11. INJECTOR CIRCUITS SHORTED INSIDE ENGINE 

Disconnect the injector through head harness connector. 
Measure the resistance of each injector from the through head connec
tor. 

NOTE: Be sure to zero the ohm meter prior to checking the injec
tor circuit. 

Is the resistance greater than 0 ohms and less than 1 ohm? 

Yes »Go To 12 

No »Go To 15 
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12. INJECTOR HARNESS 

Disconnect the pigtail nuts from injectors 1-3. 

NOTE: Check connectors· Clean/repair as necessary. 
Measure resistance of each circuit in the injector harness from pigtail 
side to injector harness connector. 

Is resistance above 1 ohm? 

Yes »Replace the injector harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 13 

INJECTOR· 

FUEL.NO.2 

(DIESEL) 81cbd0a4 



9 -1812 ENGINE· ELECTRICAL DIAGNOSTICS - 6.7L DIESEL --------- DR 

13. INJECTOR 

Measure the resistance between the solenoid posts of each injector. 

NOTE: Be sure to zero the ohm meter prior to checking the injec
tor circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Ves »Replace the fuel injector or injectors. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 14 

14. INJECTOR 

Measure the resistance between a solenoid post and battery negative. 

d~ 
F-1 FUEL.NQ. 1 

(DIESEL) 

INJECTOR· 

FUEL·NO.2 

(DIESEL) 

NOTE: Be sure to zero the ohm meter prior to checking the injector circuit. 

Is the resistance more than 100k Ohms? 

Yes »Go To 15 

No »Replace the fuel injector or injectors. 

C-2 

81cbd0a4 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

15. ECM 

Reconnect the all injector pig taUs harness connector. 

Reconnect the ECM harness connector. 
Reconnect the Injector harness connector. 
Start the engine. 
With the scan tool, read DTCs. 

Did the DTC return? 

Ves »Replace and program the ECM in accordance with the Service Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 16 
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1 6. OTHER DTC'S 

With the scan tool, read DTCs. 

Are all 6 of the injector DTC's (P0201 - P0206) present? 

Yes »Go To 17 

No »Go To 18 

1 7. PASS TROUGH CONNECTORS OPEN 

Inspect wiring harness for signs of multiple open circuits between the ECM and the injector pass through connec~ 
tors. Inspect the wiring harness between the pass through connectors to the injectors. 

Are there open circuits in the wiring harness? 

Yes - »Repair or replace the open connectors or wiring. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 18 

18. -FUEL INJECTOR 

Turn the ignition off. 
Disconnect the pigtail nuts from the suspect injector. Using an Ohmmeter, measure the resistance between the sole
noid posts of the injector. 

NOTE: Be sure to zero the ohm meter prior to checking the Injector circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 19 

No »Replace the fuel injector. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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1 9. INJECTOR HARNESS OPEN 

Connect the pigtail nuts for the suspect injector. 
Disconnect the injector harness connector for the suspect injector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance of the injector harness circuit between the high 
side driver circuit and the low side driver circuit for the suspect injector 
at the injector harness connector. 

NOTE: Be sure to zero the ohm meter prior to checking the injec
tor circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 20 

No » Replace or repair the injector harness. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

20. HIGH SIDE DRIVER HARNESS OPEN 

Disconnect the ECM harness connectors. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance of the high side driver circuit between the ECM 
connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Yes 

No 

» Go To 21 

» Replace or repair the open engine harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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21. LOW SIDE DRIVER HARNESS OPEN 

Measure the resistance of the low side driver circuit between the ECM 
connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Test Complete. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace or repair the open engine harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0202-FUEL INJECTOR 2 CIRCUIT/OPEN 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - MODULE· 
I I EIIGIIiE 
I INJECTOR INJECTOR INJECTOR I CONTROL 

HIGH HIGH HIGH 
I SIDE INJECTOR SIDE INJECTOR SIDE INJECTOR I 
l~~~ __ 2~LOO,~ ___ ~~~ __ ~~oo'~ ___ ~~~ __ ~~~'~1 'T' 51 r 52 r .. c, 'T' 50' C, 

K611 Kl1 K612 K12 K613 K13 
16 16 16 16 16 16 
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FUEL 3 
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'I 

IN.lECTOR· 
FUEL 2 
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~1 
~2 

IIII.IECTOR· 
FUEL t 

(DIESEL) 

'I 

, @DDDDDD~A 
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(DIESEL) 

~l 
CUG 

(DIESEL) 

For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The ECM actuates the solenoid causing the needle valve to rise and fuel flows through the spray holes in the noz
zle tip into the combustion chamber. The MIL lamp will light immediately after the diagnostic runs and fails. During 
this t~me the customer may experience engine surge or stumble. The MIL lamp will turn off once the diagnostic runs 
and passes in 4 consecutive drive cycles . 

• When Monitored: 
While the engine is running . 

• Set Condition: 
When the injector current falls below a calibrated threshold. 

PASS TROUGH CONNECTORS OPEN 

FUEL INJECTOR 

INJECTOR HARNESS OPEN 

HIGH SIDE DRIVER HARNESS OPEN 

HIGH SIDE DRIVER CIRCUIT OPEN 

LOW SIDE DRIVER CIRCUIT OPEN 

Possible Cau.ses 

HIGH SIDE DRIVER SHORTED TO LOW SIDE DRIVER 

HIGH SIDE DRIVERS SHORTED LOW 

LOW SIDE DRIVER CIRCUIT SHORTED OTHER LOW SIDE DRIVER CIRCUIT 

LOW SIDE DRIVERS SHORTED LOW 

HIGH SIDE DRIVER SHORTED TO VOLTAGE 

LOW SIDE DRIVER SHORTED TO VOLTAGE 

LOW SIDE DRIVER CIRCUIT SHORTED IN INJECTOR HARNESS 

INJECTOR 

INJECTOR HARNESS 

INTERMITTENT CONDITION 

LOW SIDE DRIVER HARNESS OPEN 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

With the scan tool, read DTes. 

Do you have any combination of DTC's P0201, P0202, or P0203? 

Yes »Repair other DTC's first. 
Penorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 
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2. LOW SIDE DRIVER CIRCUIT SHORTED IN INJECTOR HARNESS 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Measure the resistance of each of the Bank 1 low side driver circuit to 
all other Bank 1 low side driver circuit at the ECM harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 3 

No » Replace the injector harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3. HIGH SIDE DRIVER CIRCUIT OPEN 

Disconnect the Injector 1-3 harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance of the injector high side driver circuit between 
the Bank 1 high side driver circuit in the ECM harness connector and 
the high side driver circuit in the injector harness connectors for cylin
ders 1-3. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Repair the open high side driver circuit from ECM harness 
connector to the Injector harness connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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4. LOW SIDE DRIVER CIRCUIT OPEN 

Measure the resistance of the 1, 2, and 3 injector low side driver circuits 
between the ECM harness connector and the· injector harness connec
tors. 

Is the resistance less than 10 Ohms? 

Yes 

No 
» Go To 5 

» Repair the open low side driver circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. HIGH SIDE DRIVER SHORTED TO LOW SIDE DRIVER 

Measure the resistance between the Bank 1 high side driver crrcuit-at 
the ECM hamess connector and the low side driver circuit for ifljectors 
1-3 at the ECM hamess connector. 

Is the resistance more than tOOk Ohms? 

Yes »Go To 6 

No »Repair the High side circuit shorted to the low side circuit. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL) . 
. -(Refer to 9 - E~GINE - STANDARD PROCEDURE) 
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6. HIGH SIDE DRIVERS SHORTED LOW 

Measure the resistance of the injector harness connector high side 
driver circuits to battery negative for injectors 1-3. 

Is the resistance more than lOOk Ohms? 

Yes »Go To 7 

No »Repair the High side driver shorted low in the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to· 9 - ENGINE - STANDARD PROCEDURE) 

7. LOW SIDE DRIVERS SHORTED LOW 

Measure the resistance of the injector harness connector low side 
driver circuits to battery negative for injectors 1-3. 

Is the resistance more than lOOk Ohms? 

Yes »Go To 8 

No »Repair the Low side driver shorted low in the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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8. HIGH SIDE DRIVER SHORTED TO VOLTAGE 

Measure the voltage between the high side driver circuit in the engine 
harness and battery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 9 

No »Repair the high side driver shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

9. LOW SIDE DRIVER SHORTED TO VOLTAGE 

Measure the voltage between the low side driver circuit 
in the engine harness and battery negative for cylinders 
1-3. 

Is the voltage less than 1 volt? 

Yes »Go To 10 

No »Repair the low side driver shorted to volt-
age. 
Perform POWERTRAIN VERIFICATION 
TEST (DIESEL). (Refer to 9 - ENGINE -
STANDARD PROCEDURE) 
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10. LOW SIDE DRIVER CIRCUIT SHORTED OTHER LOW SIDE DRIVER CIRCUIT 

Measure the resistance of each of the Bank 1 low side driver circuit to 
all other Bank 1 low side driver circuits at the ECM harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 11 

No »Repair Low side driver circuit shorted to other Low side 
driver circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 • ENGINE - STANDARD PROCEDURE) 

11. INJECTOR CIRCUITS SHORTED INSIDE ENGINE 

Disconnect the injector through head harness connector. 
Measure the resistance of each injector from the through head connec
tor. 

NOTE: Be sure to zero the ohm meter prior to checking the injec
tor circuit. 

Is the resistance greater than 0 ohms and less than 1 ohm? 

Yes »Go To 12 

No »Go To 15 
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12. INJECTOR HARNESS 

Disconnect the pigtail nuts from injectors 1-3. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure resistance of each circuit in the injector harness from pigtail 
side to injector harness connector. 

Is resistance above 1 ohm? 

Yes »Replace the injector harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 13 
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1 3. INJECTOR 

Measure the resistance between the solenoid posts of each injector. 

NOTE: Be sure to zero the ohm meter prior to checking the inJec
tor circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Replace the fuel injector or injectors. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 14 

14. INJECTOR 

Measure the resistance between a solenoid post and battery negative. 

NOTE: Be sure to zero the ohm meter prior to checking the injector circuit. 

Is the resistance more than 100k Ohms? 

Yes »Go To 15 

No »Replace the fuel injector or injectors. 

INJI!.CTOR
FUEL-NO.2 

(DUEL) 81cbd0a4 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

15. ECM 

Reconnect the all injector pig tails harness connector. 
Reconnect the ECM harness connector. 
Reconnect the Injector harness connector. 
Start the engine. 
With the scan tool, read DTes. 

Did the DTC return? 

Yes »Replace and program the ECM in accordance with the Service Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 16 
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Diagnostic Test 

16. OTHER DTC'S 

With the scan tool, read DTCs. 

Are all 6 of the injector DTC's (P0201 • P0206) present? 

Yes »Go To 17 

No »Go To 18 

1 7. PASS TROUGH CONNECTORS OPEN 

Inspect wiring harness for signs of multiple open circuits between the ECM and the injector pass through connec
tors. Inspect the wiring harness between the pass through connectors to the injectors. 

Are there open circuits in the wiring harness? 

Yes »Repair or replace the open connectors or wiring. 
Periorm POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 18 

18. FUEL INJECTOR 

Turn the ignition off. 
Disconnect the pigtail nuts from the suspect injector. Measure the resistance between the solenoid posts of the 
injector. 

NOTE: Be sure to zero the ohm meter prior to checking the injector circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 19 

No »Replace the fuel injector. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

19. INJECTOR HARNESS OPEN 

Connect the pigtail nuts for the suspect injector. 
Disconnect the injector harness connector for the suspect injector. 

NOTE: Check connectors - Clean/repair as necessary_ 
Measure the resistance of the injector harness circuit between the high 
side driver circuit and the low side driver circuit for the suspect injector 
at the injector harness connector. 

NOTE: Be sure to zero the ohm meter prior to checking the injec
tor circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 20 

No »Replace or repair the injector harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

C 0 

CHI 
(DieseL) 

81a8e6ea 
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20. HIGH SIDE DRIVER HARNESS OPEN 

Disconnect the ECM harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the high side driver circuit between the ECM 
connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 21 

No »Replace or repair the open engine harness. 
Perform POWERTRAIN VERIFICATION TEST - G.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

21. LOW SIDE DRIVER HARNESS OPEN 

Measure the resistance of the low side driver circuit between the ECM 
connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Test Complete. 
Perform POWERTRAIN VERIFICATION TEST - G.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace or repair the open engine harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0203-FUEL INJECTOR 3 CIRCUIT/OPEN 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - MODULE-
I IUMH 
I INJECT{)R INJECTOR INJECTOR I COITROL 

HIGH HIGH HIGH 
I SIDE INJECTOR SIDE INJECTOR SIDE INJECTOR I 
L ~E~O~ __ ~N~O~.~ ___ D~E~02.. __ ..E.?N.!!!.OL~,:'" ___ ~E~02.. __ ..E.?N2!0~':"" J 

5lr 51r 51r 4sr 5'r ~r 
K611 

16 
ORIBR 

K611 
1~ 

BK 

K11 K612 K12 1<613 K13 
16 15 16 16 16 

BRNl YLnm BRoa GYIBR TN 

1----1----1-- 1----Jc11l 'I 'I DI Ai 81 
K1J K612 K12 K613 Kl3 
14 14 14 14 14 
BK BK BK BK ilK 

J J J 
FUEL 1 

~I •• ECTO •• 
FUEL I ~I"'ECTO" FUEL a ~ •• ICTO" 

~1 
~2 

I • .IICTOR· 
FlEL3 

(DIESELI 

~1 
~2 

II.lECTOR· 
FUEL I 

(DIESEL, 

II.lECTOR· 
'UEL t 

(DIIIEL) 

For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The ECM actuates' the solenoid causing the needle valve to rise and fuel flows through the spray holes in the noz
zle- tip into the combustion chamber. The MIL lamp will light immediately after the diagnostiC runs and fails. During 
this',fime the customer may experi~nce engine _surge or stum~le. The MIL lamp will turn off once the diagnostic runs 
and passes in 4 consecutive' drive cycles.' " " 

. • When Monitored: 
While the engine is running . 

• Set Condition: 
When the injector current faUs below a calibrated threshold. 

PASS ,"¥ROUGH CO~CTORS OPEN 

FUEL :II'4JECTOR 

INJECTOR HARNESS OPEN 

HIGH SIDE DRIVER HARNESS OPEN' 

HIGH SIDE DRIVER CIRCUIT OPEN 

LOW SIDE DRIVER CIRCUIT OPEN 

HIGH SIDE DRIVER"SHORTED TO LOW SIDE DRIVER 

HIGH SIDE ORJVERS'SHORTED LOW 

LOW SIDE DRIVER CIRCUIT SHORTED OTHER LOW SIDE DRIVER CIRCUIT 

LOW SIDE DRIVERS SHORTED LOW 

HIGH SIDE DRIVER SHORTED TO VOLTAGE 

LOW'SIDE DRIVER SHORtED TO VOLTAGE 

LOW SIDE DRIVER CIRCUIT SHORTED IN INJECTOR HARNESS 

INJECTOR 

INJECTOR HARNESS 

INTERMITTENT CONDITION 

LOW SIDE DRIVER HARNESS OPEN 

ECM 

Always 'pedorm the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9'.. ENGINE -
DIAGNOS1S ~ND TESTING) .' 

Diagnostic Test 

1. OTHER DTe'S 

With the scan toolt read OTCs. 

Do you have any combination of Ole's P0201, P0202, or P0203? 

Yes »Repair other DTCts first. 

, ;', 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go-To 2 
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2. LOW SIDE DRIVER CIRCUIT SHORTED IN INJECTOR HARNESS 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Measure the resistance of each of the Bank 1 low side driver circuit to 
all other Bank 1 low side driver circuit at the ECM harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 3 

No »Replace the injector harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3. HIGH SIDE DRIVER CIRCUIT OPEN 

Disconnect the Injector 1·3 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the injector high side driver circuit between 
the Bank 1 high side driver circuit in the ECM harness connector and 
the high side driver circuit in the injector harness connectors for cylin
ders 1-3. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Repair the open high side driver circuit from ECM harness 
connector to the Injector harness connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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4. LOW SIDE DRIVER CIRCUIT OPEN 

Measure the resistance of the 1, 2, and 3 injector low side driver circuits 
between the ECM harness connector and the injector harness connec
tors. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No »Repair the open low side driver circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. HIGH SIDE DRIVER SHORTED TO LOW SIDE DRIVER 

Measure the resistance between the Bank 1 high side driver circuit at 
the ECM harness connector and the low side driver circuit for injectors 
1-3 at the ECM harness connector. 

Is the resistance more than 100k Ohms? 

Yes »Go To 6 

No »Repair the High side circuit shorted to the low side circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) F 
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6. HIGH SIDE DRIVERS SHORTED LOW 

Measure the resistance of the injector harness connector. high side 
driver circuits to battery negative for injectors 1-3. 

Is the resistance more than 100k Ohms? 

Yes »Go To 7 

No »Repair the High side driver shorted low in the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

7. LOW SIDE DRIVERS SHORTED LOW 

Measure the resistance of the injector harness connector Low side 
driver circuits to battery negative for injectors 1 ~3. 

Is the resistance more than 100k Ohms? 

Yes »Go To 8 

No »Repair the Low side driver shorted low in the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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8. HIGH SIDE DRIVER SHORTED TO VOLTAGE 

Measure the voltage between the high side driver circuit in the engine 
harness and battery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 9 

No »Repair the high side driver shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

9. LOW SIDE DRIVER SHORTED TO VOLTAGE 

Measure the voltage between the low side driver circuit 
in the engine harness and battery negative for cylinders 
1-3. 

Is the voltage less than 1 volt? 

Yes »Go To 10 

No »Repair the low side driver shorted to volt-
age. 
Perform POWERTRAIN VERIFICATION 
TEST (DIESEL). (Refer to 9 - ENGINE -
STANDARD PROCEDURE) 

~l D B r~ 

C111 
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10. LOW SIDE DRIVER CIRCUIT SHORTED OTHER LOW SIDE DRIVER CIRCUIT 

Measure the resistance of each of the Bank 1 low side driver circuit to 
aU other Bank 1 low side driver circuits at the ECM harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 11 

No »Repair Low side driver circuit shorted to other Low side 
driver circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

11. INJECTOR CIRCUITS SHORTED INSIDE ENGINE 

Disconnect the injector through head harness connector. 
Measure the resistance of each injector from the through head connec
tor. 

NOTE: Be sure to zero the ohm meter prior to checking the inJec
tor circuit. 

Is the resistance greater than 0 ohms and less than 1 ohm? 

Yes »Go To 12 

No »Go To 15 
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12. INJECTOR HARNESS 

Disconnect the pigtail nuts from injectors 1·3. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure resistance of each circuit in the injector harness from pigtail 
side to injector harness connector. 

Is resistance above 1 ohm? 

Yes »Replace the injector harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 13 

[OJ 

INJECTOR· 

FUI!.L·)IIO.2 

(DIESEL) 

~ID 

<~--, 

81cbd0a4 
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13. INJECTOR 

Measure the resistance between the solenoid posts of each injector. 

NOTE: Be sure to zero the ohm meter prior to checking the injec
tor circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Replace the fuel injector or injectors. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 14 

14. INJECTOR 

Measure the resistance between a solenoid post and battery negative. 

NOTE: Be sure to zero the ohm meter prior to checking the injector circuit. 

Is the resistance more than 100k Ohms? 

Yes »Go To 15 

No »Replace the fuel injector or injectors. 

INJECTOR. 

FUEL-NO.2 

(DESELI 81cbd0a4 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

15. ECM 

Reconnect the all injector pig tails harness connector. 
Reconnect the ECM harness connector. 
Reconnect the Injector harness connector. 
Start the engine. 
With the scan tool, read DTes. 

Did the DTC return? 

Yes »Replace and program the ECM in accordance with the Service Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 16 
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1 6. OTHER DTC'S 

With the scan tool, read DTCs. 

Are all 6 of the injector DTC's (P0201 - P0206) present? 

Yes »Go To 17 

No »Go To 18 

17. PASS TROUGH CONNECTORS OPEN 

Inspect wiring harness for signs of multiple open circuits between the ECM and the injector pass through connec
tors. Inspect the wiring harness between the pass through connectors to the injectors. 

Are there open circuits in the wiring harness? 

Yes »Repair or replace the open connectors or wiring. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 • ENGiNE - STANDARD PROCE
DURE) 

No »Go To 18 

18. FUEL INJECTOR 

Turn the ignition off. 
Disconnect the pigtail nuts from the suspect injector. Measure the resistance between the solenoid posts of the 
injector. 

NOTE: Be sure to zero the ohm meter prior to checking the injector circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 19 

No »Replace the fuel injector. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

19. INJECTOR HARNESS OPEN 

Connect the pigtail nuts for the suspect injector. 
Disconnect the injector harness connector for the suspect injector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the injector harness circuit between the high 
side driver circuit and the low side driver circuit for the suspect injector 
at the injector harness connector. 

NOTE: Be sure to zero the ohm meter prior to checking the injec
tor circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 20 

No » Replace or repair the injector harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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20. HIGH SIDE DRIVER HARNESS OPEN 

Disconnect the ECM harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the high side driver circuit between the ECM 
connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 21 

No »Replace or repair the open engine harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

21. LOW SIDE DRIVER HARNESS OPEN 

Measure the resistance of the low side driver circuit between the ECM 
connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Test Complete. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace or repair the open engine harness. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0204-FUEL INJECTOR 4 CIRCUIT/OPEN 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The ECM actuates the solenoid causing the needle valve to rise and fuel flows through the spray holes in the noz
zle tip into the combustion chamber. The MIL lamp will light immediately after the diagnostic runs and fails. During 
this time the customer may experience engine surge or stumble. The MIL lamp will turn off once the diagnostic runs 
and passes in 4 consecutive drive cycles . 

• When Monitored: 
While the engine is running . 

• Set Condition: 
When the injector current faits below a calibrated threshold. 

PASS TROUGH CONNECTORS OPEN 

FUEL INJECTOR 

INJECTOR HARNESS OPEN 

HIGH SIDE DRIVER HARNESS OPEN 

LOW SIDE DRIVER HARNESS OPEN 

HIGH SIDE DRIVER CIRCUIT OPEN 

LOW SIDE DRIVER CIRCUIT OPEN 

Possible Causes 

HIGH SIDE DRIVER SHORTED TO LOW SIDE DRIVER 

HIGH SIDE DRIVERS SHORTED LOW 

LOW SIDE DRIVER CIRCUIT SHORTED OTHER LOW SIDE DRIVER CIRCUIT 

LOW SIDE DRIVERS SHORTED LOW 

HIGH SIDE DRIVER SHORTED TO VOLTAGE 

LOW SIDE DRIVER SHORTED TO VOLTAGE 

LOW SIDE DRIVER CIRCUIT SHORTED IN INJECTOR HARNESS 

INJECTOR 

INJECTOR HARNESS 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diag nostic Test 

1 . OTHER DTC'S 

With the scan tool, read oTCs. 

Do you have any combination of DTC's P0204, P0205, or P0206? 

Yes »Repair other DTC's first. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 
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2. LOW SIDE DRIVER CIRCUIT SHORTED IN INJECTOR HARNESS 

Reconnect the disconnected injector harness connector. 
Measure the resistance of each of the Bank 2 low side driver circuit to 
aU other Bank 2 low side driver circuit at the ECM . harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 3 

No »Replace the injector harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 • ENGINE - STANDARD PROCEDURE) 
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3. HIGH SIDE DRIVER CIRCUIT OPEN 

Disconnect the Injector 4-6 harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance of the injector high side driver circuit between 
the Bank 2 high side driver circuit in the ECM harness connector and 
the high side driver circuit in the injector harness connectors for cylin
ders 4-6. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Repair the open high side driver circuit from ECM harness 
connector to the Injector harness connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. LOW SIDE DRIVER CIRCUIT OPEN 

Measure the resistance of the 4, 5, and 6 injector low side driver circuits 
between the ECM harness connector and the injector harness connec
tors. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No »Repair the open low side driver circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

20 

30 

40 

50 

60 51 

MODULE-

11 

21 

31 

41 

ENGINE A-6 

F A 

20 

30 

40 

C117 

(DIESEL) 81ce5571 

MODULE

ENGINE 

CONTROLC1 

51 

11 

21 

31 

41 

81cc5575 



DR --------- ENGINE - ELECTRICAL DIAGNOSTICS - 6.7L DIESEL 9 -1843 

5. HIGH SIDE DRIVER SHORTED TO LOW SIDE DRIVER 

Measure the resistance between the Bank 2 high side driver circuit at 
the ECM harness connector and the low side driver circuit for injectors 
4-6 at the ECM harness connector. 

Is the resistance more than 100k Ohms? 

Yes »Go To 6 

No »Repair the High side circuit shorted to the low side circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. HIGH SIDE DRIVERS SHORTED LOW 

Measure the resistance of the injector harness connector high side 
driver circuits to battery negative for injectors 4-6. 

Is the resistance more than 100k Ohms? 

Yes »Go To 7 

No »Repair the High side driver shorted low in the harness. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

7. LOW SIDE DRIVERS SHORTED LOW 

Measure the resistance of the injector harness connector Low side 
driver circuits to battery negative for injectors 4-6. 

Is the resistance more than 100k Ohms? 

Yes »Go To 8 

No » Repair the Low side driver shorted low in the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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8. HIGH SIDE DRIVER SHORTED TO VOLTAGE 

Turn Ignition on, engine off. 
Measure the voltage between the high side driver circuit in the engine 
harness and battery negative~ 

Is the voltage less than 1 volt? 

Ves »Go To 9 

No »Repair the high side driver shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 

, {Refer to 9 - ENGINE - STANDARD PROCEDURE) 

9. LOW SIDE DRIVER SHORTED TO VOLTAGE 

Measure the voltage between the low side driver circuit in the engine 
harness and battery negative for cylinders 4-6. 

Is the voltage less than 1 volt? 

Ves »Go To 10 

No »Repair the low side driver shorted to voltage. 
Perform POWERTRAIN V~RIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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10. LOW SIDE DRIVER CIRCUIT SHORTED OTHER LOW SIDE DRIVER CIRCUIT 

Measure the resistance of each of the Bank 2 low side driver circuit to 
all other Bank 2 low side driver circuits at the ECM harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 11 

No »Repair Low side driver circuit shorted to other Low side 
driver circuit. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

11. INJECTOR CIRCUITS SHORTED INSIDE ENGINE 

Measure the resistance of each injector from the through head connec
tor. 

NOTE: Be sure to zero the ohm meter prior to checking the injec
tor circuit. 

Is the resistance greater than zero and less than 1 ohm? 

Yes »Go To 12 

No »Go To 15 
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12. INJECTOR HARNESS 

Disconnect the pigtail nuts from injectors 4-6. 

NOTE: Check connectors - Clean/repair as neces
sary. 

NOTE: Be sure to zero the ohm meter prior to 
checking the injector circuit. 
Measure resistance of each circuit in the injector har
ness from pigtail side to injector harness connector. 

Is resistance above 1 ohm? 

Yes »Replace the injector harness. 
Perform POWERTRAIN VERIFICATION 
TEST (DIESEL). (Refer to 9 - ENGINE -
STANDARD PROCEDURE) 

No »Go To 13 

1 3. INJECTOR 

Measure the resistance between the solenoid posts of each injector. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 14 

No »Replace the fuel injector or injectors. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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14. INJECTOR 

Measure the resistance between a solenoid post and battery negative. 

NOTE: Be sure to zero the ohm meter prior to checking the injector circuit. 

Yes »Go To 15 

No »Replace the fuel injector' or injectors. 

15. ECM 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 . ENGINE - STANDARD PROCE
DURE) 

Reconnect all the injector pig tail harness connectors to the Injectors. 
Reconnect the ECM harness connector. 
Reconnect the Injector harness connector. 
Start the engine. 

With the scan tool, read DTCs. 

Did the DTC return? 

Yes »Replace and program the ECM in accordance with the Service Information. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 16 

1 6. OTHER DTC'S 

With the scan tool, read DTCs. 

Are all 6 of the injector DTC's (P0201 • P0206) present? 

Yes »Go To 17 

No »Go To 18 

17. PASS TROUGH CONNECTORS OPEN 

Inspect wiring harness for signs of multiple open circuits between the ECM and the injector pass through connec
tors. Inspect the wiring harness between the pass through connectors to the injectors. 

Are there open circuits in the wiring harness? 

Ves »Repair or replace the open connectors or wiring. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 18 

18. FUEL INJECTOR 

Turn the ignition off. 

Disconnect the pigtail nuts from the suspect injector. Measure the resistance between the solenoid posts of the 
injector. 

NOTE: Be sure to zero the ohm meter prior to checking the injector circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Ves »Go To 19 

No »Replace the fuel injector. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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1 9. INJECTOR HARNESS OPEN 

Connect the pigtail nuts for the suspect injector. 
Disconnect the injector harness connector for the suspect injector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the injector harness circuit between the high 
side driver circuit and the low side driver circuit for the suspect injector 
at the injector harness connector. 

NOTE: Be sure to zero the ohm meter prior to checking the injec
tor circuit. 

Is the resistance less than 1 ohm and great~r than 0 ohms? 

Yes »Go To 20 

No »Replace or repair the injector harness. 
Periorm POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

20. HIGH SIDE DRIVER HARNESS OPEN 

Disconnect the ECM harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the high side driver circuit between the ECM 
connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 21 

No »Replace or repair the open engine harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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21. LOW SIDE DRIVER HARNESS OPEN 

Measure the resistance of the low side driver circuit between the ECM 
connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Test Complete. 

Perform POWERTRAIN VERIFICATION TEST -
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace or repair the open engine harness. 
Perform POWERTRAIN VERIFICATION TEST -
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0205-FUEL INJECTOR 5 CIRCUIT/OPEN 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The ECM actuates the solenoid causing the needle valve to rise and fuel flows thro.ugh the spray holes in the noz
zle tip into the combustion chamber. The MIL lamp will light immediately after the diagnostic runs and fails. During 
this time the customer may experience engine surge or stumble. The MIL lamp will turn off once the diagnostic runs 
and passes in 4 consecutive drive cycles . 

• When Monitored: 
While the engine is running . 

• Set Condition: 
When the injector current falls below a calibrated threshold. 

PASS TROUGH CONNECTORS OPEN 

FUEL INJECTOR 

INJECTOR HARNESS OPEN 

HIGH SIDE DRIVER HARNESS OPEN 

HIGH SIDE DRIVER CIRCUIT OPEN 

LOW SIDE DRIVER CIRCUIT OPEN 

Possible Causes 

HIGH SIDE DRIVER SHORTf=D TO LOW SIDE DRIVER ' 

HIGH SIDE DRIVERS SHORTED LOW 

LOW SIDE DRIVER CIRCUIT SHORTED OTHER LOW SIDE DRIVER CIRCUIT 

LOW SIDE DRIVERS 'SHORTED LOW' 

HIGH SIDE DRIVER SHORTED TO VOLTAGE 

LOW SIDE DRIVER SHORTED TO VOLTAGE 

LOW SIDE DRIVER CIRCUIT SHORTED IN INJECTOR HARNESS 

INJECTOR 

INJECTOR HARNESS 

LOW SIDE DRIVER HARNESS OPEN 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

With the scan tool, read DTCs. 

Do you have any combination of DTC's P0204, P0205, or P0206? 

Yes »Repair other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 
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2. LOW SIDE DRIVER CIRCUIT SHORTED IN INJECTOR HARNESS" 

Reconnect the disconnected injector harness connector. 
Measure the resistance of each of the Bank 2 low side driver circuit to 
all other Bank 2 low side driver circuit at the ECM harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 3·· . 

No »Replace the injector harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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3. HIGH SIDE DRIVER CIRCUIT OPEN 

Disconnect the Injector 4-6 harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance of the injector high side driver circuit between 
the Bank 2 high side driver circuit in the ECM harness connector and 
the high side driver circuit in the injector harness connectors for cylin
ders 4-6. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Repair the open high side driver circuit from ECM harness 
connector to the Injector harness connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. LOW SIDE DRIVER CIRCUIT OPEN 

Measure the resistance of the 4, 5, and 6 injector low side driver circuits 
between the ECM harness connector and the injector harness connec
tors. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No »Repair the open low side driver circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. HIGH SIDE DRIVER SHORTED TO lOW SIDE DRIVER 

Measure the resistance between the Bank 2 high side driver circuit at 
the ECM harness connector and the low side driver circuit for injectors 
4-6 at the ECM harness connector. 

Is the resistance more than 100k Ohms? 

Yes »Go To 6 

No »Repair the High side circuit shorted to the low side circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
{Refer to 9 - ENGINE - STANDARD PROCEDURE} 
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6. HIGH SIDE DRIVERS SHORTED LOW 

Measure the resistance of the injector harness connector high side 
driver circuits to battery negative for injectors 4-6. 

Is the resistance more than 100k Ohms? 

Yes »Go To 7 

No »Repair the High side driver shorted low in the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

7. LOW SIDE DRIVERS SHORTED LOW 

Measure the resistance of the injector harness connector Low side 
driver circuits to battery negative for injectors 4-6. 

Is the resistance more than 100k Ohms? 

Yes »Go To 8 

No » Repair the Low side driver shorted low in the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

[] 
E C A 

F~l~l~~A 

20 

30 

40 

50 

57 

10 

C117 

(DIESEL) 

BATTERY

POSITIVE 

(DIESEL LEFT BAnERY) 

MODULE· 

ENGINE 

CONTROLC1 

51 

81cc5581 

11 

21 

31 

41 

81cc5585 



9"·1856 ENGINE -; ELECTRICAL DIAGNOSTICS· 6.7L DIESEL --------- DR 

8. HIGH SIDE DRIVER SHORTED TO VOLTAGE 

Turn Ignition on, engine off. 
Measure the voltage between the high side driver circuit in the engine 
harness and battery negative. 

Is the voltage less than 1 yolt? 

Yes »Go To 9 

No »Repair the high side driver shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer· to 9 - ENGINE - STANDARD PROCEDURE) 

9. LOW SIDE DRIVER SHORTED TO VOLTAGE 

Measure the voltage between the low side driver circuit in the engine 
harness and battery negative for cylinders 4·6. 

Is the voltage less than 1 volt? 

Yes »Go To 10 

No »Repair the low side driver shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 • ENGINE - STANDARD PROCEDURE) 

[:;:J 

20 

30 

40 

50 

20 

30 

40 

so 

60 

60 

MODULE

ENGINE 

CONTROLC1 

MODULE· 

ENGINE 

CONTROLC1 

51 

51 

11 

21 

31 

41 

81cc558c 

21 

31 

41 

81cc5590 



DR --------- ENGINE· ELECTRICAL DIAGNOSTICS - 6.7L DtESEL 9 ·1857 

10. LOW SIDE DRIVER CIRCUIT SHORTED OTHER LOW SIDE DRIVER CIRCUIT 

Measure the resistance of each of the Bank 2 low side driver circuit to 
all other Bank 2 low side driver circuits at the ECM harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 11 

No »Repair Lo~ sid~· driver circuit shorted to other Low side 
driver circuit., -

Perform POWERTRAIN VERIF1CATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

.,. 

11. INJECTOR CIRCUITS SHORTED INSIDE ENGINE 

Measure the resistance of each injector from the through head connec
tor. 

NOTE: Be- sure to zero the ohm meter prior to checking the injec
tor circuit. 

Is the resistance greater than zero and less than 1 ohm? 

Yes »Go To 12 

No »Go To 15 
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1 2. INJECTOR HARNESS 

Disconnect the pigtail nuts from injectors 4-6. 

NOTE: Check connectors - Clean/repair as neces
sary. 

NOTE: Be sure to zero the ohm meter prior to 
checking the injector circuit. 
Measure resistance of each circuit in the injector har
ness from pigtail side to injector harness connector. 

Is resistance above 1 ohm? 

Yes »Replace the injector harness. 
Perform POWERTRAIN VERIFICATION 
TEST (DIESEL). (Refer to 9 - ENGINE -
STANDARD PROCEDURE) 

No »Go To 13 

13. INJECTOR 

Measure the resistance between the solenoid posts of each injector. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 14 

No »Replace the fuel injector or injectors. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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14. INJECTOR 

Measure the resistance between a solenoid post and battery negative. 

NOTE: Be sure to zero the ohm meter prior to checking. the injector circuit. 

Ves »Go To 15 

No »Replace the fuel injector or injectors. 

15. ECM 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Reconnect all the injector pig tail harness connectors to the Injectors. 
Reconnect the ECM harness connector. 
Reconnect the Injector harness connector. 
Start the engine. 

With the scan tool, read DTCs. 

Did the DTC return? 

Ves »Replace and program the ECM in accordance with the Service Information. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 16 

16. OTHER DTC'S 

With the scan tool, read DTCs. 

Are all 6 of the injector DTC's (P0201 - P0206) present? 

Ves »Go To 17 

No »Go To 18 

1 7. PASS TROUGH CONNECTORS OPEN 

Inspect wiring harness for signs of multiple open circuits between the ECM and the injector pass through connec
tors. Inspect the wiring harness between the pass through connectors to the injectors. 

Are there open circuits in the wiring harness? 

Ves »Repair or replace the open connectors or wiring. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 18 

1 8. FUEL INJECTOR 

Turn the ignition off. 

Disconnect the pigtail nuts from the suspect injector. Measure the resistance between the solenoid posts of the 
injector. 

NOTE: Be sure to zero the ohm meter prior to checking the injector circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 19 

No »Replace the fuel injector. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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19. INJECTOR HARNESS OPEN 

Connect the pigtail nuts for the suspect injector. 
Disconnect the injector harness connector for the suspect injector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the injector harness circuit between the high 
side driver circuit and the low side driver circuit for the suspect injector 
at the injector harness connector. 

NOTE: Be sure to zero the ohm meter prior to checking the injec
tor circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 20 

No »Replace or repair the injector harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

20. HIGH SIDE DRIVER HARNESS OPEN 

Disconnect the ECM harness connectors. 

NOTE: Check connectors· Clean/repair as necessary. 
Measure the resistance of the high side driver circuit between the ECM 
connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 21 

No »Replace or repair the open engine harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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21. LOW SIDE DRIVER HARNESS OPEN 

Measure the resistance of the low side driver circuit between the ECM 
connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Ves »Test Complete. 

No 

Periorm POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE· STANDARD PROCEDURE) 

» Replace or repair the open engine harness. 
Periorm POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 M ENGINE ~ STANDARD PROCEDURE) 
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P0206-FUEL INJECTOR 6 CIRCUIT/OPEN 
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Theory of Operation 
The ECM actuates the solenoid causing the needle valve to rise and fuel flows through the spray holes in the noz
zle tip into the combustion chamber. The MIL lamp will light immediately after the diagnostic runs and fails. During 
this time the customer may experience engine surge or stumble. The MIL lamp will turn off once the diagnostic runs 
and passes in 4 consecutive drive cycles . 

• When Monitored: 
While the engine is running . 

• Set Condition: 
When the injector current falls below a calibrated threshold. 

PASS TROUGH CONNECTORS OPEN 

FUEL INJECTOR 

INJECTOR HARNESS OPEN 

HIGH SIDE DRIVER HARNESS OPEN 

LOW SIDE DRIVER HARNESS OPEN 

HIGH SIDE DRIVER CIRCUIT OPEN 

LOW SIDE DRIVER CIRCUIT OPEN 

Possible Causes 

HIGH SIDE DRIVER SHORTED TO LOW SIDE DRIVER 

HIGH SIDE DRIVERS SHORTED LOW 

LOW SIDE DRIVER CIRCUIT SHORTED OTHER LOW SIDE DRIVER CIRCUIT 

LOW SIDE DRIVERS SHORTED LOW 

HIGH SIDE DRIVER SHORTED TO VOLTAGE 

LOW SIDE DRIVER SHORTED TO VOLTAGE 

LOW SIDE DRIVER CIRCUIT SHORTED IN INJECTOR HARNESS 

INJECTOR 

INJECTOR HARNESS 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

With the scan tool, read DTCs. 

Do you have any combination of DTC's P0204, P0205, or P0206? 

Yes »Repair other DTC's first. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 
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2. LOW SIDE DRIVER CIRCUIT SHORTED IN INJECTOR HARNESS 

Reconnect the disconnected injector harness connector. 
Measure the resistance of each of the .Bank 2 lo~ side driver circuit t.o 
all other Bank 2 low side driver circuit at the ECM harness conneclor .. 

Is the resistance greater than 100k ohms? 

Yes »Go To 3 

No »Replace the injector harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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3. HIGH SIDE DRIVER CIRCUIT OPEN 

Disconnect the Injector 4-6 harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance of the injector high side driver circuit between 
the Bank 2 high side driver circuit in the ECM harness connector and 
the high side driver circuit in the injector harness connectors for cylin
ders 4-6. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Repair the open high side driver circuit from ECM harness 
connector to- the Injector harness connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. LOW SIDE DRIVER CIRCUIT OPEN 

Measure the resistance of the 4, 5, and 6 injector low side driver circuits 
between the ECM harness connector and the injector harness connec
tors. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No »Repair the open low side driver circuit. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE .. STANDARD PROCEDURE) 
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5. HIGH SIDE DRIVER SHORTED TO LOW SIDE DRIVER 

Measure the resistance between the Bank 2 high side driver circuit at 
the ECM harness connector and the low side driver circuit for injectors 
4-6 at the ECM harness connector. 

Is the resistance more than 100k Ohms? 

Yes »Go To 6 

No »Repair the High side circuit shorted to the low side circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. HIGH SIDE DRIVERS SHORTED LOW 

Measure the resistance of the injector harness connector high side 
driver circuits to battery negative for injectors 4-6. 

Is the resistance more than 100k Ohms? 

Ves »Go To 7 

No »Repair the High side driver shorted low in the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

7. LOW SIDE DRIVERS SHORTED LOW 

Measure the resistance of the injector harness connector Low side 
driver circuits to battery negative for injectors 4-6. 

Is the resistance more than 100k Ohms? 

Yes »Go To 8 

No » Repair the Low side driver shorted low in the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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8. HIGH SIDE DRIVER SHORTED TO VOLTAGE 

Turn Ignition on, engine off. 
Measure the voltage between the high side driver circuit in the engine 
harness and battery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 9 

No »Repair the high side driver shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

9. LOW SIDE DRIVER SHORTED TO VOLTAGE 

Measure the voltage between the low side driver circuit in the engine 
harness and battery negative for cylinders 4-6. 

Is the voltage less than 1 volt? 

Yes » Go To 10 

No » Repair the low side driver shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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1 o. LOW SIDE DRIVER CIRCUIT SHORTED OTHER LOW SIDE DRIVER CIRCUIT 

Measure the resistance of each of the Bank 2 low side driver circuit to 
all other Bank 2 low side driver circuits at the ECM harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 11 

No »Repair Low side driver circuit shorted to other Low side 
driver circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

11. INJECTOR CIRCUITS SHORTED INSIDE ENGINE 

Measure the resistance of each injector from the through head connec
tor. 

NOTE: Be sure to zero the ohm meter prior to checking the injec
tor circuit. 

Is the resistance greater than zero and less than 1 ohm? 

Yes »Go To 12 

No »Go To 15 
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1 2. INJECTOR HARNESS 

Disconnect the pigtail nuts from injectors 4-6. 

NOTE: Check connectors - Clean/repair as neces
sary. 

NOTE: Be sure to zero the ohm meter prior to 
checking the injector circuit. 
Measure resistance of each circuit in the injector har
ness from pigtail side to injector harness connector. 

Is resistance above 1 ohm? 

Yes »Replace the injector harness. 
Perform POWERTRAIN VERIFICATION 
TEST (DIESEL). (Refer to 9 - ENGINE -
STANDARD PROCEDURE) 

No »Go To 13 

1 3. INJECTOR 

Measure the resistance between the solenoid posts of each injector. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 14 

No »Replace the fuel injector or injectors. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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14. INJECTOR 

Measure the resistance between a solenoid post and battery negative. 

NOTE: Be sure to zero the ohm meter prior to checking the Injector circuit. 

Yes »Go To 15 

No »Replace the fuel injector or injectors. 

15. ECM 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Reconnect aU the injector pig tail harness connectors to the Injectors. 
Reconnect the ECM harness connector. 
Reconnect the Injector harness connector. 
Start the engine. 
With the scan tool, read DTCs. 

Did the DTC return? 

Yes »Replace and program the ECM in accordance with the Service Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 16 

16. OTHER DTC'S 

With the scan tool, read DTCs. 

Are all 6 of the injector DTC's (P0201 - P0206) present? 

Yes »Go To 17 

No »Go To 18 

17. PASS TROUGH CONNECTORS OPEN 

Inspect wiring harness for signs of multiple open circuits between the ECM and the injector pass through connec
tors. Inspect the wiring harness between the pass through connectors to the injectors. 

Are there open circuits in the wiring harness? 

Yes »Repair or replace the open connectors or wiring. 
Perform POWERTRAIN VERIFICATION TEST - B.7L (Refer to 9 .. ENGINE - STANDARD PROCE
DURE) 

No »Go To 18 

18. FUEL INJECTOR 

Turn the ignition off. 
Disconnect the pigtail nuts from the suspect injector. Measure the resistance between the solenoid posts of the 
injector. 

NOTE: Be sure to zero the ohm meter prior to checking the injector circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 19 

No »Replace the fuel injector. 
Perform POWERTRAtN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 



9 ~ 1872 ENGINE - ELECTRICAL DIAGNOSTICS'; 6.7L DIESEL --------- DR 

1 9. INJECTOR HARNESS OPEN 

Connect the pigtail nuts for the suspect injector. 

Disconnect the injector harness connector for the susP.GCt injector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the injector harness circuit between the high 
side driver circuit and the low side driver circuit for the suspect injector 
at the injector harness connector. 

NOTE: Be sure to zero the ohm meter prior to checking the injec
tor circuit. 

Is the resistance less than 1 ohm and greater than 0 ohms? 

Yes »Go To 20 

No »Replace or repair the injector harness. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

20. HIGH SIDE DRIVER HARNESS OPEN 

Disconnect the ECM harness connectors. 

NOTE: Check connectors • Clean/repair as necessary. 
Measure the resistance of the high side driver circuit between the ECM 
connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 21 

No »Replace or repair the open engine harness. 

Perform POWERTRAIN VERIFICATION TEST 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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21 . LOW SIDE DRIVER HARNESS OPEN 

Measure the resistance of the low side driver circuit between the ECM 
connector and the injector harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Test Complete. 

No 

Perform POWERTRAIN VERIFICATION TEST • 6.7L 
(Refer to 9 • ENGINE - STANDARD PROCEDURE) 

» Replace or repair the open engine harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L 
(Refer to 9 - ENGINE • STANDARD PROCEDURE) 
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P0217-COOLANT TEMPERATURE TOO HIGH 
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Theory of Operation 
The coolant temperature sensor is a variable resistor sensor and is used to measure the temperature of the coolant 
of the engine. The ECM supplies 5-volts to the coolant temperature signal circuit. The ECM monitors the change in 
voltage caused by changes in the resistance of the sensor to determine the coolant temperature. The engine cool
ant temperature value is used by the ECM for the engine protection system and engine emissions control. The 
engine coolant temperature sensor is located near the thermostat housing. This fault becomes active when the ECM 
detects a coolant temperature higher than a calibratable limit for a calibratable amount of time. The ECM illuminates 
the MIL lamp after the diagnostic runs and fails once. During this time the customer may experience an engine 
power derate. The ECM will turn off the MIL lamp after the diagnostic runs and passes in 4 consecutive drive 
cycles . 

• When Monitored: 
While the engine is running .. 

• Set Condition: 
The engine coolant temperature is above a calibrated value for a calibrated amount of time. 

ECT SENSOR 

OTHER DTC'S 

MECHANICAL FAILURE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . OTHER DTC'S 

With the scan tool, read DTCs. 

Are other Cooling system DTC's present? 

Ves »Trouble shoot the other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2 . ECT SENSOR 

Allow the engine to reach normal operating temperature. 
Use a temperature probe and measure the engine temperature near the ECT Sensor. 
With the scan tool, read the Engine Temperature. 
Compare the temperature probe reading with the scan tool reading. 

Are the readings within 10° of each other? 

Yes »Repair the cause of mechanical failure. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace the coolant temp sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 
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P0219-ENGINE OVERSPEED 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The crankshaft position and camshaft position sensors are hall effect type sensors. The ECM provides a 5-volt sup
ply to the position sensor and return circuit. As the teeth on the crankshaft speed ring or the dimples in the back of 
the camshaft gear move past the position sensor, a signal is generated on the position sensor circuit. The ECM 
interprets this signal and converts it to an engine speed. A missing tooth on the crankshaft gear is sued to deter
mine the position of the engine by the ECM. A MIL lamp will be lit immediately after this diagnostic runs and fails. 
While the engine speed is above the overspeed threshold, we shutdown the fueling to the engine. When the engine 
speed drops below the overspeed threshold, fueling returns as normal. The MIL lamp will turn off once the diag
nostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
While the engine is running . 

• Set Condition: 
The ECM detects engine speed is above a calibrated threshold. 

OTHER DTC'S 

MECHANICAL OVERSPEED OF ENGINE 

INTERMITIENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . OTHER DTC'S 

Turn the ignition on. 

With the scan tool, read and record the freeze frame data. 

With the scan tool, read the Engine DTC's. 

Is there other Crankshaft position sensor DTC's set? 

Yes »Refer to symptom list for problems related to the other Crankshaft position sensor DTC's. 

No »Go To 2 

2 . MECHANICAL OVERSPEED OF ENGINE 

Visually inspect the engine for signs of mechanical overspeed. Such as, bent push rod, broken rocker arms, bent 
valves, etc. 

Did you notice any overspeed damage? 

Yes »Repair or replace any damaged components. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Test Complete. 
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P0251-INJECTION PUMP FUEL VALVE FEEDBACK 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Fuel Control Actuator (FCA) is an electronically controlled solenoid valve. The circuit is a PWM driver in the 
ECM that controls the FCA. The actuator is grounded in the ECM. The ECM varies the current to this valve to 
provide the correct fuel flow to the high pressure pump based on operating conditions. The FCA is a normally open 
valve. High circuit resistance may cause fuel. pressure to be higher than commanded at light loads. The ECM illu
minates the MIL lamp immediately after the diagnostic runs and fails. During this time the customer may experience 
low power. The ECM turns off the MIL lamp after the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
When the ignition is on . 

• Set Condition: 
The ECM detects a discrepancy between the PWM supplied to the Electronic Fuel Control Actuator and the 
PWM returned from the Electronic Fuel Control Actuator. Although this is primary an electrical diagnostic 
check, fuel supply issues and high pressure leaks can cause the ECM to force the Fuel Control Actuator into 
a region where this fault code becomes active. 

Possible Causes 

FUEL PUMP 

(K365) FUEL CONTROL ACTUATOR DRIVER OPEN 

(K366) RETURN CIRCUIT OPEN FROM FCA TO ECM 

(K365) FUEL CONTROL ACTUATOR DRIVER CIRCUIT SHORTED TO EXTERNAL VOLTAGE 

(K366) FUEL CONTROL ACTUATOR RETURN CIRCUIT SHORTED TO EXTERNAL VOLTAGE 

(K366) FCA RETURN CIRCUIT SHORTED TO (K365) FCA DRIVER CIRCUIT 

(K365) FUEL CONTROL ACTUATOR DRIVER CIRCUIT SHORTED TO GROUND 

(K365) FUEL CONTROL ACTUATOR DRIVER CIRCUIT SHORTED TO ANOTHER CIRCUIT 

(K366) FUEL CONTROL ACTUATOR RETURN CIRCUIT SHORTED TO ANOTHER CIRCUIT 

LIFT PUMP 

HIGH PRESSURE FUEL SYSTEM LEAKS 

HIGH INLET RESTRICTION 

INTERMITTENT CONDITION 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

1. FUEL PRESSURE 

With the scan tool watch fuel pressure vs. setpoint with the engine at idle. 

is the pressure within 500 psi +/- of set point? 

If psi is within 500 psi 
Document DTC and freeze frame data and attempt to duplicate complaint. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

If the psi is higher than setpoint 
Go To 4 

If the psi is lower than setpoint 
Go To 2 
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2. LIFT PUMP 

Perform the lift pump flow test. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

Did the test pass? 

Yes »Go To 3 

No »Repair as necessary. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

3. INJECTOR RETURN FLOW 

Perform the Injector return flow test. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

Did the test pass? 

Yes »Go To 4 

No »Repair as necessary. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) Diagnostic Test 

4. FUEL PUMP 

Ignition on, engine not running. 

Disconnect the Fuel Control Actuator (FCA) harness connector. 
Connect an incandescent test light across the Fuel Control Actuator 
driver circuit and the Fuel Control Actuator return circuit at the fuel con
trol actuator harness connector. 
Observe the test light. 
The ECM will perform a self test of the circuit which should momentarily 
flash the test light brightly, one time, approximately 20 seconds after 
being connected. 

NOTE: Check connectors - Clean/repair as necessary. 

NOTE: Compare test light brightness to that of a direct connection 
to the battery. 

Did the light flash brightly? 

Yes »Replace the Fuel Pump. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 
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5. (K365) FUEL CONTROL ACTUATOR DRIVER OPEN 

Turn the ignition off. 
Disconnect the ECM harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the FCA driver circuit between the electronic 
fuel control actuator harness connector and the ECM harness connec
tor. 

Is the resistance less than 10 Ohms? 

Yes »Go To 6 

No » Repair the (K365) Fuel Control Actuator Driver circuit 
OPEN. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

6. (K366) RETURN CIRCUIT OPEN 

Measure the resistance of the (K366) return circuit between the FCA 
harness connector and the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 7 

No »Repair or replace the engine wiring harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. (K365) FUEL CONTROL ACTUATOR DRIVER CIRCUIT SHORTED TO EXTERNAL VOLTAGE 

Measure the voltage between the (K365) FCA driver circuit in the FCA 
harness connector and battery negative. 

Is the voltage greater than 1 volts? 

Yes »Repair the (K365) FCA driver circuit shorted to external volt-

No 

age. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Go To 8 

ACTUATOR

FUEL 
CONTROL 

(DIESEL) 

8. (K366) FUEL CONTROL ACTUATOR RETURN CIRCUIT SHORTED TO EXTERNAL VOLTAGE 

Measure the voltage between the (K366) FCA return circuit in the FCA 
harness connector and battery negative. 

Is the voltage greater than 1 volts? 

Yes »Repair the (K366) FCA return circuit shorted to external 
voltage. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 9 

9. (K366) FCA RETURN CIRCUIT SHORTED TO (K365) FCA DRIVER CIRCUIT 

Measure the Resistance between the return circuit in the FCA harness 
connector and Driver circuit. 

Is the resistance less than 10 Ohms? 

Yes »Repair the (K366) FCA Return circuit shorted to (K365) FCA 
Driver circuit. 
Perform POWERTRAIN VERIFfCATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 10 
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1 o. (K365) FUEL CONTROL ACTUATOR DRIVER CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K365) FCA driver circuit in the 
FCA harness connector and battery negative. 

Is the resistance less than 10 Ohms? 

Yes »Repair the (K365) FCA driver circuit shorted to ground. 

No 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Go To 11 

ACTUATOR

FUEL 
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11 . (K365) FUEL CONTROL ACTUATOR DRIVER CIRCUIT SHORTED TO ANOTHER CIRCUIT 

Measure the resistance between the (K365) FCA driver circuit in the 
ECM harness connector and all other circuits in the ECM connectors. 

Is the resistance less than 10 Ohms? 

No »Go To 12 

Yes »Repair the (K365) FCA driver circuit shorted to another cir-
cuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 30 

(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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12. (K366) FUEL CONTROL ACTUATOR RETURN CIRCUIT SHORTED TO ANOTHER CIRCUIT 

Measure the resistance between the (K366) FCA Return circuit in the 
ECM harness connector and all other circuits in the ECM connectors. I 

Is the resistance less than 10 Ohms? 

No »Go To 13 

Yes »Repair the (K366) FCA Retum circuit shorted to another cir-

13. ECM 

cuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE ~ STANDARD PROCEDURE) 

Reconnect the ECM harness connectors. 
Ignition on, engine not running. 
Disconnect the Electronic Fuel Control Actuator connector. 
Connect an incandescent test light across the Fuel Control Actuator 
driver pin and the Fuel Control Actuator return wire at the fuel control 
actuator connector. 
Observe the test light. 
The ECM will perform a serf test of the circuit which should momentarily 
flash the test light brightly. one time, approximately 20 seconds after 
being connected. 

NOTE: Compare test light brightness to that of a direct connection 
to the battery. 

Did the light flash brightly? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symp-
tom (Diagnostic Procedure). (Refer to 9 - ENGINE - DIAG
NOSIS AND TESTING) 

No »Replace the ECM. 
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Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE • STANDARD PROCE· 
DURE) 
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P0300-MULTIPLE CYLINDER MISFIRE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The Misfire Monitor gathers and filters engine crank speed data for 10 seconds once the monitor conditions are met. 
If the crank speed deviation for a cylinder is less than a calibrated value, a misfire fault is set for that cylinder. If 
more than one cylinder is failed, a multiple cylinder misfire fault is set. The ECM illuminates the MIL lamp after the 
diagnostic runs and fails twice. During this time the customer may experience a cylinder miss or engine stumble. 
The ECM will turn off the MIL lamp once the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
While the engine is idling . 

• Set Condition: 
Misfire detected on multiple cylinders. 

LOW FUEL 

OTHER DTC'S 

DAMAGED FUEL LINES 

VALVE TRAIN 

Possible Causes 

OBSTRUCTED FUEL INJECTOR SUPPLY LINES 

DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTORS 

EXTERNAL DAMAGED FUEL INJECTORS 

INTERNAL DAMAGED FUEL INJECTOR 

NO COMPRESSION 

EXCESSIVE ENGINE LEAK DOWN 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. LOW FUEL 

Using the scan tool, verify that the fuel level is above 150/0. 

Is the fuel level above 15%? 

Ves »Go To 2 

No »Add fuel go to step 2. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. OTHER DTC'S 

Read the Freeze frame data. 

Is the DTC equal to the freeze frame DTC? 

Yes »Go To 3 

No »Repair any other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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3. DAMAGED FUEL LINES 

Visually inspect the injector supply lines for damage. 

Do you have any kinked or bent fuel lines? 

Ves »Repair or replace damaged fuel lines. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. VALVE TRAIN 

Visually inspect the valve train and check the valve lash on the suspect cylinders. 

Is the valve train functional and the lash within the specifications listed in the service manual? 

Ves »Go To 5 

No »Adjust the lash or fix or repair any damaged component(s). 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

5. OBSTRUCTED FUEL INJECTOR SUPPLY 

Remove the fuel injector supply lines for the suspect cylinders. 

Inspect both ends of the fuel injector supply lines for damage. 
Using shop air pressure, blowout the fuel injector supply lines to verify that they are not obstructed. 

Are the fuel lines free of debris or damage? 

Yes »Go To 6 

No »Replace the damaged or obstructed fuel injector supply lines. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTORS 

Remove the high pressure connectors for the suspect cylinders. 
Inspect both ends of the high pressure connectors for signs of damage. 

Using shop air pressure, blowout the high pressure connectors to verify that they are not obstructed. 

Are the high pressure connectors free of debris or damage? 

Ves »Go To 7 

No »Replace the damaged or obstructed high pressure connectors. 

Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. FUEL INJECTORS 

Remove the suspect fuel injectors. 

Are the fuel injectors damaged? 

Ves »Replace the external damaged fuel injectors & high pressure connectors. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 8 



9 ·1886 ENGINE· ELECTRICAL. DIAGNOSTICS· 6.7L DIESEL --------- DR 

8. INTERNAL DAMAGED FUEL INJECTOR 

With the scan tool, erase DTCs. 
Switch the misfiring injectors & high pressure connectors with injectors & high pressure connectors from cylinders 
that are firing properly. 
Operate the vehicle. 

Did the misfire DTC follow the suspect injectors & high pressure connectors? 

Yes »Replace the internal damaged fuel injector and high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 9 

9. INTERNAL ENGINE DAMAGE 

Perform engine compression test 

Did the suspect cylinders pass the compression test? 

Yes »Go To 10 

No »Repair the internal damage to the engine. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - -ENGINE - STANDARD PROCE
DURE) 

10. INTERNAL ENGINE DAMAGE 

Perform engine leak down test 

Did the suspect cylinders pass the leak down test? 

Yes »Test Complete. 

No »Repair the internal damage to the engine. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0301-CYLINDER 1 MISFIRE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The Misfire Monitor gathers and filters engine crank speed data for 10 seconds once the monitor conditions are met. 
If the crank speed deviation for a cylinder is less than a calibrated value, a misfire fault ;s set for that cylinder. If 
more than one cylinder is failed, a multiple cylinder misfire fault is set. The ECM illuminates the MIL lamp after the 
diagnostic runs and fails twice. During this time the customer may experience a cylinder miss or engine stumble. 
The ECM will turn off the MIL lamp once the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
While the engine is idling at operating temperature . 

• Set Condition: 
Misfire detected on this cylinder. 

LOW FUEL 

OTHER DTC'S 

DAMAGED FUEL LINE 

VALVE TRAIN 

OBSTRUCTED FUEL INJECTOR SUPPLY LINE 

Possible Causes 

DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

EXTERNAL DAMAGED FUEL INJECTOR 

INTERNAL DAMAGED FUEL INJECTOR 

NO COMPRESSION 

EXCESSIVE ENGINE LEAK DOWN 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. LOW FUEL 

Using the scan tool, verify that the fuel level is above 15%. 

Is the fuel level above 15°k? 

Yes »Go To 2 

No »Add fuel go to step 2. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. OTHER OTC'S 

Read the Freeze frame data. 

Is the DTC equal to the freeze frame OrC? 

Yes »Go To 3 

No »Repair any other DTC's first. 
Perform POWERTRAJN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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3. DAMAGED FUEL LINE 

Visually inspect the injector supply line for damage. 

Do you have any kinked or bent fuel lines? 

Ves »Repair or replace the damaged fuel line. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. VALVE TRAIN 

Visually inspect the valve train and check the valve lash on the suspect cylinder. 

Is the valve train functional and the lash within the specifications listed in the service manual? 

Ves »Go To 5 

No »Adjust the lash or fix or repair any damaged component(s). 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE-
DURE) ~ 

5. OBSTRUCTED FUEL INJECTOR SUPPLY 

Remove the fuel injector supply rine for the suspect cylinder. 
Inspect both ends of the fuel injector supply line for damage. 
Using shop air pressure, blowout the fuel injector supply line to verify that they are not obstructed. 

Are the fuel lines free of debris or damage? 

Ves »Go To 6 

No »Replace the damaged or obstructed fuel injector supply line. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

Remove the high pressure connector for the suspect cylinder. 
Inspect both ends of the high pressure connector for signs of damage. 
Using shop air pressure, blowout the high pressure connector to verify that it is not obstructed. 

Are the high pressure connectors free of debris or damage? 

Yes »Go To 7 

No »Replace the damaged or obstructed high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. FUEL INJECTOR 

Remove the suspect fuel injector. 

Are the fuel injectors damaged? 

Ves »Replace the external damaged fuel injector & high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 8 
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8. INTERNAL DAMAGED FUEL INJECTOR 

With the scan tool, erase DTCs. 
Switch the misfiring injector & high pressure connector with an injector & high pressure connector from a cylinder 
that is firing properly. 
Operate the vehicle. 

Did the misfire DTC follow the suspect injectors & high pressure connectors? 

Yes »Replace the internal damaged fuel injector and high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 9 

9. INTERNAL ENGINE DAMAGE 

Perform engine compression test 

Did the suspect cylinders pass the compression test? 

Yes »Go To 10 

No »Repair the internal damage to the engine. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

10. INTERNAL ENGINE DAMAGE 

Perform engine leak down test 

Did the suspect cylinders pass the leak down test? 

Yes »Test Complete. 

No »Repair the internal damage to the engine. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 



9 -1890 ENGINE - ELECTRICAL DIAGNOSTICS - 6.7L DIESEL---------- DR 

P0302-CYLINDER 2 MISFIRE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The crankshaft position and camshaft position sensors are hall effect type sensors. The ECM provides a 5-volt sup
ply to the position sensor and a return circuit. As the teeth on the crankshaft speed ring or the lobes on the cam
shaft gear passes past the position sensor, a signal is generated on the position sensor signal circuit. The ECM 
interprets this signal and coverts it to an engine speed. A missing tooth on the crankshaft gear is used to determine 
the position of the engine by the ECM. 

• When Mon itored: 
While the engine is idling at operating temperature . 

• Set Condition: 
Misfire detected on this cylinder. 

LOW FUEL 

OTHER DTC'S 

DAMAGED FUEL LINE 

VALVE TRAIN 

OBSTRUCTED FUEL INJECTOR SUPPLY LINE 

Possible Causes 

DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

EXTERNAL DAMAGED FUEL INJECTOR 

INTERNAL DAMAGED FUEL INJECTOR 

NO COMPRESSION 

EXCESSIVE ENGINE LEAK DOWN 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. LOW FUEL 

Using the scan tool, verify that the fuel level is above 15%. 

Is the fuel level above 150/0? 

Yes »Go To 2 

No »Add fuel go to step 2. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. OTHER DTC'S 

Read the Freeze frame data. 

Is the DTC equal to the freeze frame DTC? 

Yes »Go To 3 

No »Repair any other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 
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3. DAMAGED FUEL LINE 

Visually inspect the injector supply line for damage. 

Do you have any kinked or bent fuel line? 

Yes »Repair or replace the damaged fuel line. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. VALVE TRAIN 

Visually inspect the valve train and check the valve lash on the suspect cylinder. 

Is the valve train functional and the lash within the specifications listed in the service manual? 

Yes »Go To 5 

No »Adjust the lash or fix or repair any damaged component(s). 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. OBSTRUCTED FUEL INJECTOR SUPPLY 

Remove the fuel injector supply line for the suspect cylinder. 
Inspect both ends of the fuel injector supply Hne for damage. 
Using shop air pressure, blowout the fuel injector supply line to verify that they are not obstructed. 

Are the fuel lines free of debris or damage? 

Yes »Go To 6 

No »Replace the damaged or obstructed fuel injector supply line. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

Remove the high pressure connector for the suspect cylinder. 
Inspect both ends of the high pressure connector for signs of damage. 
Using shop air pressure, blowout the high pressure connector to verify that it is not obstructed. 

Are the high pressure connectors free of debris or damage? 

Yes »Go To 7 

No »Replace the damaged or obstructed high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. FUEL INJECTOR 

Remove the suspect fuel injector. 

Is the fuel injector damaged? 

Yes »Replace the external damaged fuel injector & high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 8 
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8. INTERNAL DAMAGED FUEL INJECTOR 

With the scan tool, erase DTCs. 

Switch the misfiring injector & high pressure connector with an injector & high pressure connector from a cylinder 
that is firing properly. 
Operate the vehicle. 

Did the misfire DTC follow the suspect injector & high pressure connector? 

Yes »Replace the internal damaged fuel injector and high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 9 

9. INTERNAL ENGINE DAMAGE 

Perform engine compression test 

Did the suspect cylinders pass the compression test? 

Yes »Go To 10 

No »Repair the internal damage to the engine. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

1 O. INTERNAL ENGINE DAMAGE 

Perform engine leak down test 

Did the suspect cylinders pass the leak down test? 

Yes »Test Complete. 

No »Repair the internal damage to the engine. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0303-CYLINDER 3 MISFIRE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The crankshaft position and camshaft position sensors are hall effect type sensors. The ECM provides a 5 volt 
supply to the position sensor and a return circuit. As the teeth on the crankshaft speed ring or the lobes on the 
camshaft gear passes past the position sensor, a signal is generated on the position sensor signal circuit. The ECM 
interprets this signal and coverts it to an engine speed. A missing tooth on the crankshaft gear is used to determine 
the position of the engine by the ECM . 

• When Monitored: 
While the engine is idling at operating temperature . 

• Set Condition: 
Misfire detected on this cylinder. 

LOW FUEL 

OTHER DTC'S 

DAMAGED FUEL LINE 

VALVE TRAIN 

OBSTRUCTED FUEL INJECTOR SUPPLY LINE 

Possible Causes 

DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

EXTERNAL DAMAGED FUEL INJECTOR 

INTERNAL DAMAGED FUEL INJECTOR 

NO COMPRESSION 

EXCESSIVE ENGINE LEAK DOWN 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. LOW FUEL 

Using the scan tool, verify that the fuel level is above 150/0. 

Is the fuel level above 150/0? 

Yes »Go To 2 

No »Add fuel go to step 2. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. OTHER DTC'S 

Read the Freeze frame data. 

Is the DTC equal to the freeze frame DTC? 

Yes »Go To 3 

No »Repair any other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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3. DAMAGED FUEL LINE 

Visually inspect the injector supply line for damage. 

Do you have any kinked or bent fuel line? 

Yes »Repair or replace the damaged fuel line. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE· STANDARD PROCE
DURE) 

No »Go To 4 

4. VALVE TRAIN 

Visually inspect the valve train and check the valve lash on the suspect cylinder. 

Is the valve train functional and the lash within the specifications listed In the service manual? 

Ves »Go To 5 

No »Adjust the lash or fix or repair any damaged component(s). 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 • ENGINE· STANDARD PROCE· 
DURE) 

5. OBSTRUCTED FUEL INJECTOR SUPPLY 

Remove the fuel injector supply line for the suspect cylinder. 
Inspect both ends of the fuel injector supply lines for damage. 
Using shop air pressure, blowout the fuel injector supply lines to verify that they are not obstructed. 

Are the fuel lines free of debris or damage? 

Yes »Go To 6 

No »Replace the damaged or obstructed fuel injector supply line. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

6. DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

Remove the high pressure connector for the suspect cylinder. 
Inspect both ends of the high pressure connector for signs of damage. 
Using shop air pressure; blowout the high pressure connector to verify that it is not obstructed. 

Are the high pressure connectors free of debris or damage? 

Yes »Go To 7 

No »Replace the damaged or obstructed high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9· ENGINE - STANDARD PROCE· 
DURE) 

7. FUEL INJECTOR 

Remove the suspect fuel injector. 

Are the fuel injectors damaged? 

Ves »Replace the external damaged fuel injector & high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE~ 
DURE) 

No »Go To 8 
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8. INTERNAL DAMAGED FUEL INJECTOR 

With the scan tool, erase DTCs. 
Switch the misfiring injector & high pressure connector with an injector & high pressure connector from a cylinder 
that are firing property. 

Operate the vehicle. 

Did the misfire DTC follow the suspect injectors & high pressure connectors? 

Yes »Replace the internal damaged fuel injector and high pressure connector. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 9 

9 . INTERNAL ENGINE DAMAGE 

Perform engine compression test 

Did the suspect cylinders pass the compression test? 

Yes »Go To 10 

No »Repair the internal damage to the engine. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

1 O. INTERNAL ENGINE DAMAGE 

Perform engine leak down test 

Did the suspect cylinders pass the leak down test? 

Yes »Test Complete. 

No »Repair the internal damage to the engine. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0304-CYLINDER 4 MISFIRE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The crankshaft position and camshaft position sensors are hall effect type sensors. The ECM provides a 5-volt sup
ply to the position sensor and a return circuit. As the teeth on the crankshaft speed ring or the lobes on the cam
shaft gear passes past the position'sensor, a signal is generated on the position sensor signal circuit. The ECM 
interprets this signal and coverts it to an engine speed. A missing tooth on the crankshaft gear is used to determine 
the position of the engine by the ECM . 

• When Monitored: 
While the engine is idling at operating temperature . 

• Set Condition: 
Misfire detected on this cylinder. 

LOW FUEL 

OTHER DTC'S 

DAMAGED FUEL LINE 

VALVE TRAIN 

OBSTRUCTED FUEL INJECTOR SUPPLY LINE 

Possible Causes 

DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

EXTERNAL DAMAGED FUEL INJECTOR 

INTERNAL DAMAGED FUEL INJECTOR 

NO COMPRESSION 

EXCESSIVE ENGINE LEAK DOWN 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. LOW FUEL 

Using the scan tool, verify that the fuel level is above 15%. 

Is the fuel level above 15% ? 

Yes »Go To 2 

No »Add fuel go to step 2. 
Perform POWERTRAIN VERIFICATION TEST - 6.lL. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. OTHER DTC'S 

Read the Freeze frame data. 

Is the DTC equal to the freeze frame DTC? 

Yes »Go To 3 

No »Repair any other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST - 6,lL. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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3. DAMAGED FUEL LINE 

Visually inspect the injector supply line for damage. 

Do you have any kinked or bent fuel line? 

Yes »Repair or replace the damaged fuel line. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE-
DURE) . 

No »Go To 4 

4. VALVE TRAIN 

Visually inspect the valve train and check the valve lash on the suspect cylinder. 

Is the valve train functional and the lash within the speCifications listed in the service manual? 

Yes »Go To 5 

No »Adjust the lash or fix or repair any damaged component(s). 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

5. OBSTRUCTED FUEL INJECTOR SUPPLY 

Remove the fuel injector supply line for the suspect cylinder. 
Inspect both ends of the fuel injector supply line for damage. 
Using shop air pressure, blowout the fuel injector supply lines to_ verify that they are not obstructed. 

Are the fuel lines free of debris or damage? 

Yes »Go To 6 

No »Replace the damaged or obstructed fuel injector supply line. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 • ENGINE - STANDARD PROCE
DURE) 

6. DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

Remove the high pressure connector for the suspect cylinder. 
Inspect both ends of the high pressure connector for signs of damage. 
Using shop air pressure. blowout the high pressure connectors to verify that it is not obstructed. 

Are the high pressure connectors free of debris or damage? 

Yes »Go To 7 

No »Replace the damaged or obstructed high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. FUEL INJECTOR 

Remove the suspect fuel injector. 

Are the fuel injectors damaged? 

Yes »Replace the external damaged fuel injector & high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 8 
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8. INTERNAL DAMAGED FUEL INJECTOR 

With the scan tool, erase DTCs. 

Switch the misfiring injectors & high pressure connector with an injector & high pressure connector from a cylinder 
that is firing properly. 
Operate the vehicle. 

Did the misfire DTC follow the suspect injectors & high pressure connectors? 

Yes »Replace the internal damaged fuel injector and high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 9 

9. INTERNAL ENGINE DAMAGE 

Perform engine compression test 

Did the suspect cylinders pass the compression test? 

Yes »Go To 10 

No »Repair the internal damage to the engine. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

10. INTERNAL ENGINE DAMAGE 

Perform engine leak. down test 

Did the suspect cylinders pass the leak down test? 

Yes »Test Complete. 

No »Repair the internal damage to the engine. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 
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P0305-CYLINDER 5 MISFIRE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The crankshaft position and camshaft position sensors are hall effect type sensors. The ECM provides a 5-volt sup
ply to the position sensor and a return circuit. As the teeth on the crankshaft speed ring or the lobes on the cam
shaft gear passes past the position sensor, a signal is generated on the position sensor signal circuit. The ECM 
interprets this signal and coverts it to an engine speed. A missing tooth on the crankshaft gear is used to determine 
the position of the engine by the ECM . 

• When Monitored: 
While the engine is idling at operating temperature . 

• Set Condition: 
Misfire detected on this cylinder. 

LOW FUEL 

OTHER DTC'S 

DAMAGED FUEL LINE 

VALVE TRAIN 

OBSTRUCTED FUEL INJECTOR SUPPLY LINE 

Possible Causes 

DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

EXTERNAL DAMAGED FUEL INJECTOR 

INTERNAL DAMAGED FUEL INJECTOR 

NO COMPRESSION 

EXCESSIVE ENGINE LEAK DOWN 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. LOW FUEL 

Using the scan tool, verify that the fuel level is above 150/0. 

Is the fuel level above 150/0? -

Yes »Go To 2 

No »Add fuel go to step 2. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. OTHER DTC'S 

Read the Freeze frame data. 

Is the DTC equal to the freeze frame DTC? 

Yes »Go To 3 

No »Repair any other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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3. DAMAGED FUEL LINE 

Visually inspect the injector supply line for damage. 

Do you have any kinked or bent fuel line? 

Yes »Repair or replace the damaged fuel line. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. VALVE TRAIN 

Visually inspect the valve train and check the valve lash on the suspect cylinder. 

Is the valve train functional and the lash within the specifications listed in the service manual? 

Yes »Go To 5 

No »Adjust the lash or fix or repair any damaged component(s). 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. OBSTRUCTED FUEL INJECTOR SUPPLY 

Remove the fuel injector supply lines for the suspect cylinder. 
Inspect both ends of the fuel injector supply lines for damage. 
Using shop air pressure, blowout the fuel injector supply lines to verify that they are not obstructed. 

Are the fuel lines free of debris or damage? 

Yes »Go To 6 

No »Replace the damaged or obstructed fuel injector supply lines. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

Remove the high pressure connectors for the suspect cylinder. 
Inspect both ends of the high pressure connector for signs of damage. 
Using shop air pressure, blowout the high pressure connector to verify that they are not obstructed. 

Are the high pressure connector free of debris or damage? 

Yes »Go To 7 

No »Replace the damaged or obstructed high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. FUEL INJECTOR 

Remove the suspect fuel injector. 

Are the fuel injectors damaged? 

Yes »Replace the external damaged fuel injector & high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 8 
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8. INTERNAL DAMAGED FUEL INJECTOR 

With the scan tool, erase DTCs. 
Switch the misfiring injector & high pressure connector with an injector & high pressure connector from a cylinder 
that is firing properly. 
Operate the vehicle. 

Did the misfire DTC follow the suspect injector & high pressure connector? 

Yes »Replace the internal damaged fuel injector and high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 9 

9. INTERNAL ENGINE DAMAGE 

Perform engine compression test 

Did the suspect cylinders pass the compression test? 

Yes »Go To 10 

No »Repair the internal damage to the engine. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

10. INTERNAL ENGINE DAMAGE 

Perform engine leak down test 

Did the suspect cylinders pass the leak down test? 

Yes »Test Complete. 

No »Repair the internal damage to the engine. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 
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P0306-CYLINDER 6 MISFIRE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The crankshaft position and camshaft position sensors are hall effect type sensors. The ECM provides a 5-volt sup
ply to the position sensor and a return circuit. As the teeth on the crankshaft speed ring or the lobes on the cam
shaft gear passes past the position sensor, a signal is generated on the position sensor signal circuit. The ECM 
interprets this signal and coverts it to an engine speed. A missing tooth on the crankshaft gear is used to determine 
the position of the engine by the ECM . 

• When Monitored: 
While the engine is idling at operating temperature . 

• Set Condition: 
Misfire detected on this cylinder. 

LOW FUEL 

OTHER DTC'S 

DAMAGED FUEL LINE 

VALVE TRAIN 

OBSTRUCTED FUEL INJECTOR SUPPLY LINE 

Possible Causes 

DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

EXTERNAL DAMAGED FUEL INJECTOR 

INTERNAL DAMAGED FUEL INJECTOR 

NO COMPRESSION 

EXCESSIVE ENGINE LEAK DOWN 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. LOW FUEL 

Using the scan tool, verity that the fuel level is above 15%. 

Is the fuel level above 150/0? 

Yes »Go To 2 

No »Add fuel go to step 2. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. OTHER DTe'S 

Read the Freeze frame data. 

Is the DTe equal to the freeze frame OTe? 

Yes »Go To 3 

No »Repair any other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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3. DAMAGED FUEL LINE 

Visually inspect the injector supply line for damage. 

Do you have any kinked or bent fuel line? 

Yes »Repair or replace the damaged fuel line. 
Perform POWERTRAIN VERIFICATION TEST· 6.7L. (Refer to 9 - ENGINE· STANDARD PROCE
DURE) 

No »Go To 4 

4. VALVE TRAIN 

Visually inspect the valve train and check the valve lash on the suspect cylinder. 

Is the valve train functional and the lash within the specifications listed in the service manual? 

Yes »Go To 5 

No »Adjust the lash or fix or repair any damaged component(s). 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. OBSTRUCTED FUEL INJECTOR SUPPLY 

Remove the fuel injector supply line for the suspect cylinder. 
Inspect both ends of the fuel injector supply lines for damage. 
Using shop air pressure, blowout the fuel injector supply line to verify that it is not obstructed. 

Are the fuel lines free of debris or damage? 

Yes »Go To 6 

No »Replace the damaged or obstructed fuel injector supply line. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 ENGINE - STANDARD PROCE
DURE) 

6. DAMAGED OR OBSTRUCTED HIGH PRESSURE CONNECTOR 

Remove the high pressure connector for the suspect cylinder. 
Inspect both ends of the high pressure connectors for signs of damage. 
Using shop air pressure. blowout the high pressure connector to verify that they are not obstructed. 

Are the high pressure connectors free of debris or damage? 

Yes »Go To 7 

No »Replace the damaged or obstructed high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. FUEL INJECTOR 

Remove the suspect fuel injector. 

Are the fuel injectors damaged? 

Yes »Replace the external damaged fuel injector & high pressure connector. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGrNE - STANDARD PROCE· 
DURE) 

No »Go To 8 
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8. INTERNAL DAMAGED FUEL INJECTOR 

With the scan tool, erase OTCs. 
Switch the misfiring injector & high pressure connector with an injector & high pressure connector from a cylinder 
that is firing properly. 
Operate the vehicle. 

Did the misfire DTe follow the suspect Injectors & high pressure connectors? 

Yes »Replace the internal damaged fuel injector and high pressure connector. 
Perform POWERTRAIN VERIFICATiON TEST - 6.7L. (Refer to 9 - ENGINE· STANDARD PROCE
DURE) 

No »Go To 9 

9. INTERNAL ENGINE DAMAGE 

Perform engine compression test 

Old the suspect cylinders pass the compression test? 

Yes »Go To 10 

No »Repair the internal damage to the engine. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

1 O. INTERNAL ENGINE DAMAGE 

Perform engine leak down test 

Did the suspect cylinders pass the leak down test? 

Yes »Test Complete. 

No »Repair the internal damage to the engine. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0335-CRANKSHAFT POSITION SENSOR PERFORMANCE 
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Theory of Operation 
The ECM provides a 5·volt supply to the engine crankshaft speed/position sensor on the sensor supply circuit. The 
ECM also provides a ground on the sensor return circuit. The crankshaft speed/position sensor provides a signal to 
the ECM on the crankshaft speed/position sensor signal circuit. This sensor generates a signal to the ECM as the 
crankshaft speed indicator ring passes the sensor. The ECM interprets this signal into an engine speed reading and 
determines engine position. The ECM illuminates the MIL lamp immediately after the diagnostic runs and fails. Dur
ing this time the camshaft speed sensor is used to provide engine speed and position information to the ECM. The 
customer may experience an engine misfire as control switches from the primary to the backup speed sensor. The 
ECM will turn off the MIL lamp when the diagnostic runs and passes in 4 consecutive drive cycles. 

• When Monitored: 
While the engine is running . 

• Set Condition: 
The ECM no longer detects a signal from the Crankshaft Position Sensor. 

OTHER DTC'S 

P0337 PRESENT 

CKP SENSOR 

VISUAL DAMAGE 

(K24) SIGNAL CIRCUIT OPEN 

(K824) 5-VOLT SUPPLY CIRCUIT OPEN 

(K925) RETURN CIRCUIT OPEN 

Possible Causes 

(K24) SIGNAL CIRCUIT SHORTED TO (K925) RETURN CIRCUIT 

(K824) 5-VOLT SUPPLY CIRCUIT SHORTED TO (K925) RETURN CIRCUIT 

(K24) SIGNAL CIRCUIT SHORTED TO (K824) 5-VOLT SUPPLY CIRCUIT 

(K24) SIGNAL CiRCUIT SHORTED TO GROUND 

(K824) 5-VOLT SUPPLY CIRCUIT SHORTED TO BATTERY NEGATIVE 

INTERMITTENT CONDITION 

ECM 

Always perform the Pre-Diagnostic TrOUbleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

With the scan tool, read DTCs. 

Are there other DTC set along with this one? 

Yes »Repair other DTC's. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 
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2. VISUAL DAMAGE 

Visually inspect the sensor, engine belt, sensor connector,' and the ECM connector. 

Is there any damage? 

Yes »Repair or replace the sensor. engine belt. harness, or the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 ~ ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. CKP SENSOR 

Disconnect the CKP sensor harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance between the (KB24) 5-volt supply circuit and the (K24) signal circuit of the sensor. 

Is the resistance between 900 and 1100 ohms? 

Yes »Go To 4 

No »Replace the CKP sensor. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 ENGINE - STANDARD PROCE· 
DURE) 

4. (K24) SIGNAL CIRCUIT OPEN 

Disconnect the ECM harness connectors. 
Disconnect the CKP sensor harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance of the (K24) signal circuit between the ECM 
harness connector and the CKP sensor harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 5 

No »Repair the open (K24) signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 • ENGINE - STANDARD PROCEDURE) 
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5. (K824) 5-VOLT SUPPLY CIRCUIT OPEN 

Measure the resistance of the (K824) 5-volt supply circuit between the 
ECM harness connector and the CKP sensor harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 6 

No »Repair the open (K824) 5-volt supply circuit. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

6. RETURN CIRCUIT OPEN 

Measure the resistance of the (K925) return circuit between the ECM 
harness connector and the CKP sensor harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 7 

No »Repair the open (K925) return circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. (K24) SIGNAL CIRCUIT SHORTED TO (K925) RETURN CIRCUIT 

Measure the resistance between the (K24) signal circuit and the (K92S) 
return circuit in the sensor connector. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 8 

No »Repair the short circuit or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST ~ 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

8. (K824) 5-VOLT SUPPLY CIRCUIT SHORTED TO (K925) RETURN CIRCUIT 

Measure the resistance between the (K824) 5-volt supply circuit and the 
(K925) return circuit in the sensor connector. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 9 

No »Repair the short circuit or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

9. (K24) SIGNAL CIRCUIT SHORTED GROUND 

Measure the resistance between the (K24) signal circuit and ground. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 10 

No »Repair the short circuit or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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10. (K824) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K824) 5-volt supply circuit and 
ground. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 11 

No »Repair the short circuit or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

11 . (K24) SIGNAL CIRCUIT SHORTED TO (K824) 5-VOLT SUPPLY CIRCUIT 

Measure the resistance between the (K24) signal circuit and the (K824) 
5-volt supply circuit in the sensor connector. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 12 

No »Repair the short circuit or replace the engine harness. 

12. ECM 

Perform POWEATRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Reconnect the ECM harness connectors. 
Ignition on, engine not running. 
With the scan tool, erase OTCs. 
Connect a jumper wire between the sensor supply circuit and the sen
sor return circuit in the sensor harness connector. 

Did DTC P0337 set? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symp-
tom (Diagnostic Procedure). 
(Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - B.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0336-CRANKSHAFT POSITION SENSOR PERFORMANCE 
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Theory of Operation 
The ECM provides a 5-vott supply to the engine crankshaft speed/position sensor on the sensor supply circuit. The 
ECM also provides a ground on the sensor return circuit. The crankshaft speed/position sensor provides a signal to 
the ECM on the crankshaft speed/position sensor signal circuit. This sensor generates a signal to the ECM as the 
crankshaft speed indicator ring moves past sensor. The ECM interprets this signal into an engine speed reading and 
determines engine position. The ECM illuminates the MIL lamp immediately after the diagnostic runs and fails. Dur
ing this time the camshaft speed sensor is used to provide engine speed and position information to the ECM. The 
customer may experience an engine misfire as control switches from the primary to the backup speed sensor. The 
ECM will turn off the MIL lamp when the diagnostic runs and passes in 4 consecutive drive cycles. 

• When Monitored: 
With the key on . 

• Set Condition: 
The voltage detected at the Crankshaft position sensor is below a calibrated value. 

CKP SENSOR 

(K24) SIGNAL CIRCUIT OPEN 

(K824) 5-VOLT SUPPLY CIRCUIT OPEN 

(K925) RETURN CIRCUIT OPEN 

Possible Causes 

(K24) SIGNAL CIRCUIT SHORTED TO (K925) RETURN CIRCUIT 

(K824) 5-VOLT SUPPLY CIRCUIT SHORTED TO (K925) RETURN CIRCUIT 

(K24) SIGNAL ClRCUIT SHORTED TO (K824) 5-VOLT SUPPLY CIRCUIT 

(K24) SIGNAL CIRCUIT SHORTED TO GROUND 

(K824) 5-VOLT SUPPLY CIRCUIT SHORTED TO BATTERY NEGATIVE 

INTERMITTENT CONDITION 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . CKP SENSOR 

Disconnect the CKP sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (K824) 5-volt supply circuit and the (K24) signal circuit of the sensor. 

Is the resistance between 900 and 1100 ohms? 

Yes »Go To 2 

No »Replace the CKP sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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2. (K24) SIGNAL CIRCUIT OPEN 

Disconnect the ECM harness connectors. 
Disconnect the CKP sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the (K24) signal circuit between the ECM 
harness connector and the CKP sensor harness connector. 

Is the resistance .1$sS than 10 ohms? 

Yes »Go To 3 

No »Repair the open (K24) signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3. (K824) 5-VOLT SUPPLY CIRCUIT OPEN 

Measure the resistance of the (K824) 5-volt supply circuit between the 
ECM harness connector and the CKP sensor harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 4 

No »Repair the open (K824) S-volt supply circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L 
(Refer to 9 - ENGINE· STANDARD PROCEDURE) 
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4. (K925) RETURN CIRCUIT OPEN 

Measure the resistance of the (K925) return circuit between the ECM 
harness connector and the CKP sensor harness connector. 

Is the resistance less than 10 ohms? 

Ves »Go To 5 

No »Repair the open (K925) return circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

5. (K24) SIGNAL CIRCUIT SHORTED TO (K925) RETURN CIRCUIT 

Measure the resistance between the (K24) signal circuit and the (K925) 
return circuit in the sensor connector. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 6 

No »Repair the shorted circuits. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE ~ STANDARD PROCEDURE) 
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6. (K824) 5·VOLT SUPPLY CIRCUIT SHORTED TO (K925) RETURN CIRCUIT 

Measure the resistance between the (K824) 5-volt supply circuit and the 
(K925) return circuit in the sensor connector. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 7 

No »Repair the shorted circuits. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

7. (K24) SIGNAL CIRCUIT SHORTED GROUND 

Measure the resistance between the (K24) signal circuit and ground. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 8 

No »Repair the shorted circuit.Perform POWERTRAIN VERIFI-
CATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 

8. (K824) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K824) 5-volt supply circuit and 
ground. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 9 

No »Repair the shorted circuit.Perform POWERTRAIN VERIFI-
CATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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9. (K24) SIGNAL CIRCUIT SHORTED TO (K824) 5·VOLT SUPPLY CIRCUIT 

Measure the resistance between the (K24) signal circuit and the (K824) 
5-volt supply circuit in the sensor connector. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 10 

No »Repair the shorted circuits. 

10. ECM 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Reconnect the ECM harness connectors. 
Ignition on, engine not running. 
With the scan tool, erase DTCs. 
Connect a jumper wire between the sensor supply circuit and the sen
sor return circuit in the sensor harness connector. 

Did DTC P0337 set? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symp-

No 

tom (Diagnostic Procedure). 
(Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

» Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0340-CAMSHAFT POSITION SENSOR CIRCUIT - BANK 1 SENSOR 1 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The ECM provides a 5-volt supply to the engine camshaft speed/position sensor on the sensor supply circuit. The 
ECM also provides a ground on the sensor return circuit. The camshaft speed/position sensor provides a signal to 
the ECM on the camshaft speed/position sensor signal circuit. The sensor generates a signal to the ECM as the 
camshaft speed indicator lobe moves past the sensor. The ECM interprets this signal into an engine speed reading 
and determines engine position. This sensor is used as a backup sensor if the primary engine crankshaft speed/ 
position signal is lost. The ECM illuminates the MIL lamp immediately after the diagnostic runs and fails. During the 
time the customer may experience a hard start/no start condition. The ECM will turn off the MIL lamp after the 
diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
While the engine is running . 

• Set Condition: 
The ECM no longer detects a signal from the Engine Position Sensor. 

INJECTOR DTC'S PRESENT 

OTHER DTC'S 

CAMSHAFT SENSOR 

(F855) 5-VOLT SUPPLY CIRCUIT OPEN 

(K916) RETURN CIRCUIT OPEN 

Possible Causes 

(K44) SIGNAL CIRCUIT SHORTED TO GROUND 

(K44) SIGNAL CIRCUIT SHORTED TO SUPPLY (F855) CIRCUIT 

(K44) SIGNAL CIRCUIT SHORTED TO (K916) RETURN CIRCUIT 

(K44) SIGNAL CIRCUIT SHORT TO VOLTAGE 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. INJECTOR DTC'S PRESENT 

With the scan tool, read DTCs. 

Do are there injector(s) DTCs present? 

Yes »Repair injector DTC's first. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. OTHER DTC'S 

With the scan tool, read DTCs. 

Is any other DTC's present? 

Yes »Repair other DTC's first. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 
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3. CAMSHAFT SENSOR 

Turn the ignition off. 
Disconnect the cam sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (F855) 5-volt supply circuit and the (K44) signal circuit of the sensor. 

Is the resistance between 900 and 1100 ohms? 

Yes »Go To 4 

No »Replace the camshaft sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

4. (F855) 5-VOLT SUPPLY CIRCUIT OPEN 

Disconnect the ECM harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the (F855) 5-volt supply circuit between the 
ECM harness connector and the cam sensor harness connector. 

Is the resistance less than 10 ohms? 

Yes 

No 
» Go To 5 

» Repair the open (F855) 5-volt supply circuit. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. (K916) RETURN CIRCUIT OPEN 

Measure the resistance of the (K916) return circuit between the ECM 
harness connector and the cam sensor harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 6 

No »Repair the open (K916) return circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

6. SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K44) signal circuit in the sensor 
harness connector and battery negative. 

Is the resistance greater than 100k ohms? 

Ves »Go To 7 

No »Repair (K44) signal circuit shorted to ground. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. (K44) SIGNAL CIRCUIT SHORTED TO (F855) 5 .. VOLT SUPPLY CIRCUIT 

Measure the resistance between the (K44) signal circuit and the (F855) 
5-volt supply circuit in the sensor harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 8 

No » Repair (K44) signal circuit shorted to the (F855) 5-volt sup
ply circuit. 

Pedorm POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

8. (K44) SIGNAL CIRCUIT SHORTED TO (K916) RETURN CIRCUIT 

Measure the resistance between the (K44) signal circuit and the (K916) 
return circuit in the sensor harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 9 

No »Repair (K44) signal circuit shorted to the (K916) return cir-
cuit. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE· STANDARD PROCEDURE) 

9. (K44) SIGNAL CIRCUIT SHORT TO VOLTAGE 

Measure the voltage between the (K44) signal circuit in the sensor har
ness connector and battery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 10 

No »Repair (K44) signal circuit shorted to voltage. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

SENSOR· 

CAMSHAfT 

POSITION 

(DIE8&L) 

2 

SENSOR· 

CAMSHAFT 

POSITION 

(DIESEL.) 

SENSOR
CAMSHAFT 

POSITION 

(DIESEL) 

81413b21 

81413b25 

81413b29 



9 -1922 ENGINE - ELECTRICAL DIAGNOSTICS - 6.7L DIESEL --------- DR 

10. ECM 

Reconnect the ECM harness connectors. 
Measure the voltage between the (K44) signal circuit in the sensor har
ness connector and battery negative. 

Is the voltage less than 1 volt? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symp-
tom (Diagnostic Procedure). (Refer to 9 - ENGINE - DIAG
NOSIS AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0341-CAMSHAFT POSITION SENSOR PERFORMANCE - BANK 1 SENSOR 1 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The ECM provides a 5-volt supply to the engine camshaft speed/position sensor on the sensor supply circuit. The 
ECM also provides a ground on the sensor return circuit. The camshaft speed/position sensor provides a signal to 
the ECM on the camshaft speed/position sensor signal circuit. The sensor generates a signal to the ECM as the 
camshaft speed indicator lobe moves past the sensor. The ECM interprets this signal into an engine speed reading 
and determines engine position. This sensor is used as a backup sensor if the primary engine crankshaft speed/ 
position signal is lost. The ECM illuminates the MIL lamp immediately after the diagnostic runs and fails. During the 
time the customer may experience a hard start/no start condition. The ECM will turn off the MIL lamp after the 
diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
While the engine is running . 

• Set Condition: 
The ECM no longer detects a signal from the Engine Position Sensor. 

INJECTOR DTC'S PRESENT 

OTHER DTC'S 

CAMSHAFT SENSOR 

(K44) SIGNAL CIRCUIT OPEN 

(F855) 5-VOLT SUPPLY CIRCUIT OPEN 

(K916) RETURN CIRCUIT OPEN 

Possible Causes 

(K44) SIGNAL CIRCUIT SHORTED TO GROUND 

(K44) SIGNAL CIRCUIT SHORTED TO (F855) 5-VOLT SUPPLY CIRCUIT 

(K44) SIGNAL CIRCUIT SHORTED TO (K916) RETURN CIRCUIT 

(K44) SIGNAL CIRCUIT SHORT TO VOLTAGE 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. INJECTOR DTC'S PRESENT 

With the scan tool, read DTCs. 

Are there any injector DTC(s) present? 

Yes »Repair injector DTC's first. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 
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2. OTHER DTC'S 

With the scan tool, read DTCs. 

Is any other DTC's present? 

Ves »Repair other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. CAMSHAFT SENSOR 

Turn the ignition off. 
Disconnect the Camshaft sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (F855) 5-volt supply circuit and the (K44) signal circuit of the sensor. 

Is the resistance between 900 and 1100 ohms? 

Ves »Go To 4 

No »Replace the camshaft sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

4. (K44) SIGNAL CIRCUIT OPEN 

Disconnect the ECM harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the (K44) signal circuit between the ECM harness connector and the sensor harness 
connector. 

Is the resistance less than 10 ohms? 

Ves »Go To 5 

No »Repair the open (K44) signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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5. (F855) 5·VOLT SUPPLY CIRCUIT OPEN 

Measure the resistance of the (F855) 5-volt supply circuit between the 
ECM harness connector and the sensor harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 6 

No »Repair the open (F855) 5-volt supply circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

6. (K916) RETURN CIRCUIT OPEN 

Measure the resistance of the (K916) return circuit between the ECM 
harness connector and the sensor harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 7 

No » Repair the open (K916) return circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. (K44) SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K44) signal circuit in the sensor 
harness connector and battery negative. 

Is the resistance greater than 100k ohms? 

Yes »Go To 8 

No »Repair (K44) signal circuit shorted to ground. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

8. (K44) SIGNAL CIRCUIT SHORTED TO (F85S) S-VOlT SUPPLY CIRCUIT 

Measure the resistance between the (K44) signal circuit and the (F855) 
5-volt supply circuit in the sensor harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 9 

No » Repair (K44) signal circuit shorted to the (F855) 5-volt sup
ply circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

9. (K44) SIGNAL CIRCUIT SHORTED TO (K916) RETURN CIRCUIT 

Measure the resistance between the (K44) signal circuit and the (K916) 
return circuit in the sensor harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 10 

No »Repair (K44) signal circuit shorted to the (K916) return cir-
cuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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1 o. (K44) SIGNAL CIRCUIT SHORT TO VOLTAGE 

Measure the voltage between the (K44) signal circuit in the sensor har
ness connector and battery negative. 

Is the voltage less than 1 volt? 

Ves »Go To 11 

No »Repair (K44) signal circuit shorted to voltage. 

11. ECM 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Reconnect the ECM harness connectors. 
Measure the voltage between the (K44) signal circuit in the sensor har
ness connector and battery negative. 

Is the voltage less than 1 volt? 

Yes »Test Complete. 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0381-WAIT TO START LAMP INOPERATIVE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The cluster sends a signal to the ECM that it has detected a failed wait to start lamp. 

Possible Causes 

FUSED IGNITION SWITCH OUTPUT CIRCUIT OPEN 

WAIT-TO-START LIGHT BULB 

WIRING/CONNECTOR PROBLEM 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. WAIT-TO-START LAMP DOES NOT COME ON 

Turn the ignition off. 
While watching the wait-to-start lamp, turn the ignition key on. 

Did the wait-to-start lamp light? 

Yes »Go To 2 

No »Go To 3 

2. WAIT-TO-START LAMP STAYS ON ALL THE TIME 

Turn the ignition off. 
While watching the wait-to-start lamp, turn the ignition key on. 

Does the wait-to-start lamp stay on all the time? 

Yes »Go To 3 

No »Wait-to-start Lamp operating normally. Test passed. 
Perform POWERTRAIN VERIFICATION TEST VER - 6.7L. (Refer to 9 - ENGINE - STANDARD PRO
CEDURE) 
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3. FUSED IGNITION SWITCH OUTPUT CIRCUIT OPEN 

Turn the ignition off. 
Remove the cluster. 

NOTE: Check connectors ... Clean/repair as necessary. 
Turn the ignition on. 
Using a 12-Volt test Light, check the Fused Ignition Switch Run/Start 
circuit while the ignition is in the run/start position. 

Is the light illuminated and bright? 

Yes »Ga To 4 

No »Repair the open fused Ignition Switch Output circuit. 
Perform POWERTRAIN VERIFICATION TEST VER - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4 .. WAIT-TO-START LIGHT BULB 

Remove and inspect the Wait-to-Start Bulb. 

Is the Bulb Ok? 

Yes »Test complete. 

No »Replace the Wait-to-Start Bulb. 

#25 

CLUSTERC3 
81413b81 

Periorm POWERTRAIN VERIFICATION TEST VER 6.7L. (Refer to 9 - ENGINE - STANDARD PRO
CEDURE) 
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P0400-EGR SYSTEM FLOW MALFUNCTION 
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Theory of Operation This diagnostic monitors EGR position when it is commanded 
closed. 

• When Monitored: 
Engine running, EGR valve commanded closed . 

• Set Condition: 
Detected EGR position is greater than 6% for more than 2 seconds. 

i OTHER EGR VALVE DTC'S 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Are there other DTC's? 

Yes »Troubleshoot other DTC's first. 

No »Replace EGR valve. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE). 
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P0401-EGR SYSTEM PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
This diagnostic is used to check for low EGR flow conditions. When the EGR valve is open more than 60%

, the 
diagnostic calculates an error based on the commanded and actual EGR position. If there error is too high for a 
calibrated period of time, the diagnostic fails. This algorithm is not used at areas high on the torque curve. The ECM 
will light the MIL lamp immediately after the diagnostic runs and fails. The ECM will turn off the MIL lamp once the 
diagnostic runs and passes in 4 consecutive drive cycles. 

• When Monitored: 
Engine running, Coolant temperature above a calibrated threshold. Intake Manifold temperature above a cali
brated threshold, EGR valve is open a calibratable amount. 

• Set Condition: 
Commanded versus actual EGR fraction differs by a calibrated threshold. 

OTHER DTCS 

EGR LEAK 

AIR INLET LEAK 

AIR FILTER RESTRICTION 

BOOST LEAK 

EGR COOLER LEAK 

EGR COOLER FOULING 

CROSSOVER TUBE RESTRICTION 

INTAKE AIR HEATER RESTRICTION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTCS 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Are there any other DTCs present? 

Yes »Repair all other DTC's first. 

No »Go To 2 

2. EGR LEAK 

Look for visible signs (soot streaks) of an external EGR leak. 

Are there any EGR leaks? 

Yes »Correct the failure. 
Perform POWERTRA1N VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 
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3. AIR INLET LEAK 

Check for areas in the inlet air system that would allow air to be brought in after the air filter. 

NOTE: During normal engine operation a hole in this area would not result in an inlet air leak. 

Is there a hole in the inlet air system? 

Yes »Correct the failure. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. AIR FILTER RESTRICTION 

Examine air filter minder. 

Is the air filter restriction within allowable limits? 

Yes »Go To 5 

No »Replace air filter. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 .. ENGINE - STANDARD PROCE· 
DURE) 

5. BOOST LEAK 

Check system for leaks. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

Are there any boost air leaks? 

Yes »Correct the failure 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 6 

6 . EGR COOLER LEAK 

Verify EGR cooler is not leaking. 
Check for coolant in EGR plumbing, engine overheat fault codes, and low coolant level. 

Are there signs of an EGR Cooler leak? 

Ves »Replace EGR Cooler. 
Perform POWERTRAIN VERIFICATION TEST .. 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 7 

7. EGR COOLER FOULING 

Remove the inlet and outlet EGR tubes from the EGR cooler. 
Inspect the cooler for debris and plugging. 

Is there excessive soot build up in the EGR cooler? 

Yes »Replace EGR Cooler. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 8 
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8. EGR CROSSOVER TUBE RESTRICTION 

Remove EGR Crossover tube from EGR cooler and EGR valve. 
Inspect tube for restriction. 

Is the EGR crossover tube restricted? 

Yes »If possible clean tube. If not, replace tube. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 9 

9. INTAKE AIR HEATER RESTRICTION 

Remove air inlet connection and inspect intake air heaters. 

Is the intake air heater restricted? 

Yes »Clean area and reassemble. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 . ENGINE - STANDARD PROCE
DURE) 

No »Repair complete, verify complaint is not longer present. If condition still exists return to beginning of test. 
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P0402-EGR FLOW EXCESSIVE DETECTED 
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Theory of Operation 
The purpose of this diagnostic is to check for a condition where EGR flow is higher than commanded. This algo
rithm runs at idle. The diagnostic closes the EGR valve, and limits the intake air throttle valve. It then looks at fresh 
air flow fraction and the difference in pressure between the exhaust manifold pressure sensor and boost pressure 
sensor to determine if the EGR valve is leaking. The ECM will illuminate the MIL lamp after the diagnostic runs and 
fails in two consecutive drive cycles. The ECM will also illuminate the ETC lamp. The MIL lamp will turn off once the 
diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
Engine running, Coolant temperature above a calibrated threshold, Intake Manifold temperature above a cali
brated threshold, EGR valve is closed . 

• Set Condition: 
When intake throttle is closed, EGR fraction increases more than a calibrated threshold. 

EXHAUST GAS PRESSURE SENSOR 

EGR AIRFLOW THROTTLE CONTROL VALVE 

EGR VALVE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 . ENGINE· 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . OTHER DTC'S 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Are there any other DTCs present? 

Yes »Repair all other DTC's first. 

No »Go To 2 

2. THERMOSTAT OUTLET 

Remove the exhaust gas pressure sensor from the thermostat outlet. 

Is the outlet free of debris? 

Yes »Go To 3 

No »Remove debris from outlet. 

Go To 3 

3. EXHAUST GAS PRESSURE SENSOR TUBE 

Remove the steel tube from the exhaust manifold to the exhaust pressure sensor port. 

Is the tube free from debris? 

Yes »Go To 4 

No »Clean the tube and reinstall. 
Go To 4 
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4. EGR AIRFLOW THROTTLE CONTROL VALVE 

Remove the boot from the EGR airflow throttle control valve. Using a mirror, look at the butterfly valve on the inside 
of the EGR airflow throttle control valve. 
Start the vehicle, let idle for 10 seconds and key off. 

NOTE: If functioning properly the EGR airflow throttle control valve will cycle closed immediately after the 
engine is shut down. 

Did the EGR airflow throttle control valve cycle closed immediately after the engine was shut down? 

Yes »Go To 5 

No »Replace the EGR airflow throttle control valve. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

5. P0402 ACTIVE 

Ignition on. engine not running. 
With the scan tool, read DTC's. 

Is P0402 still active? 

Yes »Replace EGR Valve. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Repair complete. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE-
DURE) . 
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P0403-EGR CONTROL CIRCUIT/OPEN 
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Theory of Operation 
The EGR valve is opened by a motor located on top of the EGR valve. A motor shaft extends from the motor and 
contacts the dual~poppet valve to open the EGR valve. The EGR valve motor does not actually retract the EGR 
valve. The motor current is reduced and the spring pushes the EGR valve closed. The EGR valve motor contains 
three position sensors that detect to location of the EGR valve. These sensors report the position of the valve back 
to the ECM over the EGR position A. Sf and C wires. This diagnostic monitors the EGR solenoid driver circuits. If 
there is a short of open circuit detected for more than a calibrated period of time then the diagnostic will fail. The 
ECM lights the MIL lamp immediately after this diagnostic runs and fails. During this time the ECM will stop con
trolling the EGR valve. The default position for the valve is closed. The ECM will turn off the MIL lamp after the 
diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
Engine running. 

• Set Condition: 
Short or open circuit detected for more than calibrated amount of time. 

Possible Causes 

EGR VALVE 5-VOLT SUPPLY DTC 

EGR MOTOR OUTPUT 1, 2 OR 3 IS OPEN 

EGR MOTOR OUTPUT 1. 2 OR 3 IS SHORTED TO GROUND 

EGR MOTOR OUTPUT 1, 2 OR 3 IS SHORTED HJGH 

INTERNAL EGR VALVE CIRCUIT ERROR 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTCS 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Are there any DTCs related to EGR valve voltage supply line? 

Yes »Repair other EGR DTC's first. 

No »Go To 2 
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2. OPEN CIRCUIT 

Turn the ignition off. 
Disconnect the EGR valve motor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
Measure the voltage from the EGR (F855) 5-volt supply circuit to the 
EGR (K916) return circuit at the EGR valve connector on the engine 
harness. 

Is the voltage between 4.75 and 5.25 volts? 

Yes »Go To 3 

No »Repair the open circuit from the EGR valve harness con-
nector to the ECM. 
Perform POWERTRAIN VERIFICATION TEST .. 6.7L 
(Refer to 9 .. ENGINE .. STANDARD PROCEDURE) 

3. SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the engine harness from the ECM. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the EGR Motor (K682) control 1 circuit 
at the EGR valve harness connector and the EGR Motor (K682) control 
1 circuit at the ECM harness connector. 
Measure the resistance between the EGR Motor (K684) control 2 circuit 
at the EGR valve harness connector and the EGR Motor (K684) control 
2 circuit at the ECM harness connector. 
Measure the resistance between the EGR Motor (K686) control 3 circuit 
at the EGR valve harness connector and the EGR Motor (K686) control 
3 circuit at the ECM harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 4 

No »Repair or replace the engine harness for an open circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L 
(Refer to 9 - ENGINE .. STANDARD PROCEDURE) 
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4. SIGNAL CIRCUIT SHORT TO ANOTHER CIRCUIT 

Measure t~e resistance between the EGR Motor (KB82) control 1 circuit 
at the ECM harness connector and all other circuits in the connector. 
Measure the resistance between the EGR Motor (KB84) control 2 circuit 
at the ECM harness connector and all other circuits in the connector. 
Measure the resistance between the EGR Motor (KB8B) control 3 circuit 
at the ECM harness connector and all other circuits in the connector. 

Is the resistance greater than 100k ohms? 

Yes »Go to 5 

No »Repair or replace the engine harness for a short circuit. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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Measure the resistance between EGR Motor (KB82) control 1 circuit on the EGR valve and EGR Motor (KB84) 
control 2 circuit on the EGR valve. 
Measure the resistance between EGR Motor (KB82) control 1 circuit on the EGR valve and EGA Motor (KB8B) 
control 3 circuit on the EGR valve. 
Measure the resistance between EGR Motor (KB84) control 2 circuit on the EGR valve and EGR Motor (KB8B) 
control 3 circuit on the EGR valve. 

Is the resistance between 1.8 and 2.4 Ohms? 

Yes »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace the EGR valve. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0404-EGR POSITION SENSOR PERFORMANCE (DIESEL) 
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Theory of Operation 
The EGR valve contains three hall effect sensors to detect position. The three position sensors correspond to 6 
valid sectors that the valve can be in. If the valve position skips a sector(s)t a fault counter is incriminated, else 
decremented. Once the counter equals a calibrated threshold, the rationality fault becomes active. The position sen
sors are integral to the valve assembly and are not serviced separately. The ECM wilt light the MIL lamp once the 
diagnostic runs and fails in two consecutive drive cycles. The ECM will turn off the MIL lamp once the diagnostic 
runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
Key onl engine off & while running . 

• Set Condition: 
EGR solenoid internal position reading does not fortowexpected values. 

Possible Causes 

EGR SOLENOID POSITION SENSOR 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. OTHER DTC'S 

Ignition on engine off. 
With a scan toof, read DTCs. 

Do you have any additional EGR related DTC's? 

Yes »Repair all other DTC's first 

No »Replace EGR valve. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0405-EGR POSITION SENSOR CIRCUIT LOW 
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Theory of Operation 
The EGR valve is opened by a motor located on top of the EGR valve. A motor shaft extends from the motor and 
contacts the dual-poppet valve to open the EGR valve. The EGR valve motor does not actually retract the EGR 
valve. The motor current is reduced and the spring pushed the EGR valve closed. The EGR valve motor contains 
three position sensors that detect the location of the EGR valve. These sensors report the position of the valve back 
to the ECM over the EGR position A, B, and C wires. The ECM will light the MIL lamp immediately after this diag
nostic runs and fails. The ECM will tum off the MIL lamp after the diagnostic runs and passes in four consecutive 
drive cycles. 

• When Monitored: 
Ignition on and battery voltage greater than 9 volts . 

• Set Condition: 
All three EGA valve position sensors are reading either High or Low. 

Possible Causes 

EGR POSITION SENSOR WIRING SHORTED TO GROUND 

EGR POSITION SENSOR WIRING OPEN 

EGR POSITION SENSOR WIRING SHORTED TO POWER SUPPLY 

EGR VALVE 

LOSS OF EGR POSITION SENSOR (F855) 5-VOLT SUPPLY VOLTAGE 

LOSS OF EGR POSITION SENSOR (K916) SENSOR GROUND CIRCUIT 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Ignition on, engine not running. 

WilD the scan tool I read OTCs. 
~ I.,.. • • 

Is DTC P0652 present? 

Yes »Repair P0652 first. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE .. STANDARD PROCE
DURE) 

No »Go To 2 
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2. OPEN CIRCUIT 

Turn the ignition off. 

Disconnect the EGR valve motor harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Ignition on, engine not running. 

Measure the voltage from the EGR (F855) 5-volt supply circuit to the 
EGR (K916) return circuit at the EGA valve connector on the engine 
harness. 

Is the voltage between 4.75 and 5.25 volts? 

Yes »Go To 3 

No »Go To 7 

3. DTC P0405 ACTIVE 

Turn the ignition off. 

Reconnect the EGA valve motor harness connector. 
Ignition on, engine not running. 

With the scan tool l read DTCs. 

Is DTC P0405 Active? 

Yes »Go To 4 
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PINK 

4 

8 

(6.7L) 818f7403 

No »Repair complete. The removal and reinstallation of the connector corrected the failure. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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4. SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the ECM harness connector. 
Disconnect the EGR valve motor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the EGR Motor (K6B3) signal 1 circuit 
at the EGR valve harness connector and the EGR Motor (K683) signal 
1 circuit at the ECM harness connector. 
Measure the resistance between the EGR Motor (K6B5) signal 2 circuit 
at the EGR valve harness connector and the EGR Motor (K68S) signal 
2 circuit at the ECM harness connector. 
Measure the resistance between the EGR Motor (K6B7) signal 3 circuit 
at the EGR valve harness connector and the EGR Motor (K6B7) signal 
3 circuit at the ECM harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 5 

No »Repair or replace the engine harness for an open circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

5. SIGNAL CIRCUIT SHORT TO ANOTHER CIRCUIT 

Measure the resistance between the EGR Motor (K6B3) signal 1 circuit 
at the ECM harness connector and all other circuits in the connector. 
Measure the resistance between the EGR Motor (K6BS) signal 2 circuit 
at the ECM harness connector and all other circuits in the connector. 
Measure the resistance between the EGR Motor (K6B7) signal 3 circuit 
at the ECM harness connector and all other circuits in the connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 6 

No » Repair or replace the engine harness for an short circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. DTC P0405 ACTIVE 

Turn the ignition off. 

Reconnect the ECM harness connector. 

Reconnect the EGR valve motor harness connector. 
Ignition on, engine not running. 

With the scan tool, read DTCs. 

Is DTC P0405 Active? 

Yes »Replace EGR valve. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Repair complete. The removal and reinstallation of the connector corrected the failure. 

Periorm POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. OPEN CIRCUIT 

Turn the ignition off. 
Disconnect the ECM harness connector. 
Disconnect the EGR valve motor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (F855) 5-volt supply circuit at the 
EGR valve harness connector and the (F855) 5-volt supply circuit at the 
ECM harness connector. 
Measure the resistance between the (K916) sensor ground circuit at the 
EGR valve harness connector and the (K916) sensor ground circuit at 
the ECM harness connector. 

Is the resistance less than 10 ohms? 

Yes 

No 

» Go To 8 

» Repair or replace the open engine harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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CONTROL CIRCUIT SHORT TO ANOTHER CIRCUIT 
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Measure the resistance between the EGR Motor (F855) 5-volt supply circuit at the ECM harness connector and all 
other circuits in the connector. 
Measure the resistance between the EGR Motor (K916) sensor ground circuit at the ECM harness connector and all 
other circuits in the connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 9 

No »Repair or replace the shorted engine harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE • STANDARD PROCE
DURE) 

9. DTC P0405 ACTIVE 

Turn the ignition off. 
Reconnect the ECM harness connector. 
Reconnect the EGR valve motor harness connector. 
Ignition on, engine not running. 
With the scan tool, read DTCs. 

Is DTC P0405 Active? 

Yes »Replace ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE· STANDARD PROCE
DURE) 

No »Repair complete. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P040B-EXHAUST GAS RECIRCULATION TEMPERATURE SENSOR 1 CIRCUIT 
PERFORMANCE 
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For a complete wiring diagram R.fer to Section 8W. 

Theory of Operation 
The exhaust gas recirculation temperature sensor is a variable resistor sensor and is used to measure the temper
ature of the EGR gas flow after it exits the EGR cooler. The ECM supplies 5-volts to the exhaust gas recirculation 
temperature signal circuit. The ECM monitors the change in voltage caused by changes in the resistance of the 
sensor to determine the coolant temperature. The EGR temperature sensor has two rationality tests: Key-on and 
Dither. The Key·on test fails if the EGR temperature sensor value is differenfthan the key on temperature estimate 
by more than a calibrated threshold. The Dither test fails if the EGR temperature sensor value does not change by 
more than a calibrated threshold, over a calibrated period of time. If this fault becomes active the ECM wilt light the 
MIL light immediately. During this time the EGR valve will be closed. The ECM turns off the MIL when the diagnostic 
runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
Ignition on 

• Set Condition: 
The Key-on test faits if the EGR temperature sensor value is different than the key on temperature estimate by 
more than a calibrated threshold. The Dither test fails if the EGR temperature sensor value does not change 
by more than a calibrated threshold, over a calibrated period of time. 

Possible Causes 

EXHAUST GAS RECIRCULATION TEMPERATURE SENSOR 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. P040B ACTIVE 

Ignition on, engine not running. 
With the scan tool, read DTCs. 

Is P040B active? 

Yes »Replace EGR temperature sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. EXHAUST GAS RECIRCULATION TEMPERATURE SENSOR 

Turn the ignition off. 
Disconnect the EGR temperature sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Remove the temperature sensor and reconnect the wiring harness connector to the sensor. 
Turn the Ignition on, engine off. 
Monitor scan tool, while heating the sensor with an external heat source (DO NOT USE OPEN FLAME). 

Does the reading from the sensor' increase at least 2.78° C (5° F) on the scan tool? 

Yes »Refer to the INTERMITTENT CONDITION· DIESEL Symptom. (Reier to 9 • ENGINE - DIAGNOSIS 
AND TESTING) 

No »Replace EGR temperature sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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P040C-EXHAUST GAS RECIRCULATION TEMPERATURE SENSOR 1 CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The exhaust gas recirculation temperature sensor is a variable resistor sensor and is used to measure the temper
ature of the EGR gas flow after it exits the EGR cooler. The ECM supplies 5-volts to the exhaust gas recirculation 
temperature signal circuit. The ECM monitors the change in voltage caused by changes in the resistance of the 
sensor to determine the coolant temperature. The exhaust gas recirculation temperature value is used by the ECM 
for the engine protection system, and engine emissions control. This fault code is set active if the sensor signal 
voltage is above or below the normal operating range for the sensor and the ECM has commanded the EGR valve 
open. This fault code will not be set active if the ECM has commanded the EGR valve closed. If this fault becomes 
active the ECM will light the MIL light immediately. During this time the EGR valve will be closed. The ECM turns off 
the MIL when the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
When the key is on and battery voltage is above 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM is below a calibration threshold for a calibratable period of time. 

Possible Causes 

EXHAUST GAS RECIRCULATION TEMPERATURE SENSOR 

INTERMITTENT CONDITION 

(K935) SHORTED SIGNAL CIRCUIT 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. P040C ACTIVE 

With the scan tool, read DTC's. 

Is DTC P040C Active? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

2. (K935) EGR TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the engine ground and the (K935) EGR temperature sensor signal circuit at the 
sensor harness connector. 

Is the resistance more than 100 k ohms? 

Yes »Go to 3 

No »Repair the harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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3. (K935) EGR TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO OTHER CIRCUIT 

Measure the resistance between the (K935) EGR temperature sensor 
signal circuit and all other circuits at the ECM harness connector. 

Is the resistance more than 100 k ohms? 

Yes »Go To 4 

No »Repair/replace harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 ~ ENGINE - STANDARD PROCEDURE) 

4. EXHAUST GAS RECIRCULATION TEMPERATURE SENSOR 

Turn the ignition off. 
Disconnect the exhaust gas recirculation temperature sensor harness 
connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (K935) EGR temperature signal 
circuit and the (K914) EGR temperature return circuit of the EGR tem
perature sensor. 

Is the measured resistance between 200 ohms and 2.4M ohms? 

Yes 

No 

» Go to 5 

» Replace the EGR temperature sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

5. ECM 

Reconnect the ECM harness connector. 
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Reconnect the exhaust gas recirculation temperature sensor harness connector. 
Turn the ignition on. 
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While monitoring with the scan tool, disconnect the EGR temperature sensor harness connector. 

Is DTC P040D become active? 
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Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Replace and program the Powertrain Control Module per the Service Information. Refer to 8 - ELEC-
TRICAUELECTRONIC CONTROL MODULES/POWERTRAIN CONTROL MODULE for the appropriate 
service procedure. 
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P040D-EXHAUST GAS RECIRCULATION TEMPERATURE SENSOR 1 CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The exhaust gas recirculation temperature sensor is a variable resistor sensor and is used to measure the temper
ature of the EGR gas flow after it exits the EGR cooler. The ECM supplies 5-volts to the exhaust gas recirculation 
temperature signal circuit. The ECM monitors the change in voltage caused by changes in the resistance of the 
sensor to determine the coolant temperature. The exhaust gas recirculation temperature value is used by the ECM 
for the engine protection system, and engine emissions control. This fault code is set active if the sensor signal 
voltage is above or below the normal operating range for the sensor and the ECM has commanded the EGR valve 
open. This fault code will not be set active if the ECM has commanded the EGR valve closed. If this fault becomes 
active the ECM will light the MIL light immediately. During this time the EGR valve will be closed. The ECM turns off 
the MIL when the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
When the key is on and battery voltage is above 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM is above a calibration threshold for a calibratable period of time. 

Possible Causes 

EXHAUST GAS RECIRCULATION TEMPERATURE SENSOR 

INTERMITTENT CONDITION 

(K935) OPEN SIGNAL CIRCUIT 

(K914) OPEN RETURN CIRCUIT 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. P040D ACTIVE 

With the scan tool, read DTC·s. 

Is DTC P040D Active? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION .. DIESEL Symptom. (Refer to 9 .. ENGINE .. DIAGNOSIS 
AND TESTING) 
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2. (K935) OPEN SIGNAL CIRCUIT 

Disconnect the ECM harness connector. 

NOTE: Check connectors· Clean/repair as necessary. 
Measure the resistance between the engine harness ECM connector 
and the engine harness EGR temperature sensor connector of the 
(K935) Signal circuit. 

Is the measured resistance less than 10 ohms? 

Yes 

No 

» Go to 3 

» Repair the open (K935) Signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3. (K914) OPEN RETURN CIRCUIT 

Measure the resistance between the engine harness ECM connector 
and the engine harness EGR temperature sensor connector of the 
(K914) Return circuit. 

Is the measured resistance less than 10 ohms? 

Yes »Go to 4 

No »Repair the open (K914) Return circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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4. EXHAUST GAS RECIRCULATION TEMPERATURE SENSOR 

Turn the ignition off. 
Disconnect the exhaust gas recirculation temperature sensor harness 
connector. 

NOTE: Check connectors· Clean/repair as necessary. 
Measure the resistance between the EGR temperature SIGNAL circuit 
and the EGR temperature RETURN circuit of the EGR temperature sen
sor. 

Is the measured resistance between 200 ohms and 2.4M ohms? 

Yes »Go to 2 

No »Replace the EGR temperature sensor. 

5. ECM 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Reconnect the ECM harness connectors. 
Turn the ignition on. 
With the scan tool, erase DTC's. 
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While monitoring with the scan tool, use a jumper wire and connect the sensor signal circuit to the sensor return 
circuit at the sensor connector. 

Did the DTC P040C set? 

Ves »Test complete. 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0420-CATALYST EFFICIENCY BANK 1 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The aftertreatment diesel oxidation catalyst is designed to react with hydrocarbons in the exhaust stream, this chem
ical reaction reduces hydrocarbon emission levels and also produces heat. Periodically. the ECM win utilize the heat 
generated by this reaction in the aftertreatment diesel oxidation catalyst to actively regenerate and clean the after
treatment diesel particulate filter. This diagnostic checks that the aftertreatment diesel oxidation catalyst is present 
and functioning correctly. The ECM monitors the efficiency of the aftertreatment diesel oxidation catalyst through 
interpretation of data received from. the aftertreatment diesel oxidation catalyst jnlet and diesel particulate filter inlet 
temperature sensors, the monitor checks for a temperature rise across the aftertreatment diesel oxidation catalyst. 
The ECM will set the fault if it detects that the aftertreatment diesel oxidation catalyst is not present in the after
treatment/exhaust system. The ECM will illuminate the MIL lamp immediately when the diagnostic runs and fails. 
The ECM will turn off the MIL lamp immediately after the diagnostic runs and passes . 

• When Monitored: 
This diagnostic runs when the engine is running, and performing an active regeneration of the aftertreatment 
particulate filter . 

• Set Condition: 
The ECM will set the fault if it detects that the aftertreatment diesel oxidation catalyst is not present in the 
aftertreatmentlexhaust system. 

Possible Causes 

AFTERTREATMENT DIESEL OXIDATION CATALYST HAS BEEN REMOVED FROM THE VEHICLE 

AFTERTREATMENT DIESEL OXIDATION CATALYST IS DAMAGED OR NOT FUNCTIONING PROPERLY 

AFTERTREATMENT DIESEL OXIDATION CATALYST INLET AND/OR OUTLET TEMPERATURE SENSORS ARE 
DAMAGED/FAILED 

IMPROPER FUELING 

WIRING HARNESS 

Always perform the Pre-Diagnostic- Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Ignition on, engine not running. 

With the scan tool l read DTC's. 

Are any other DTC's Active? 

Yes »Repair other DTC's. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 
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2. EXHAUST LEAK 

Perform the no trouble code test *CHECKING THE EXHAUST SYSTEM FOR LEAKS. 

Are leaks found? 

Yes »Repair or replace as necessary. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. AFTERTREATMENT DIESEL OXIDATION CATALYST INLET AND/OR OUTLET TEMPERATURE SENSORS 

Remove and inspect the aftertreatment diesel oxidation catalyst and temperature sensors for damage and presence. 

Are the components found to be damaged or missing during the inspection of the aftertreatment diesel 
oxidation catalyst and temperature sensors? 

Yes »Replace or repair damaged component(s). 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 4 

4. EXHAUST GAS TEMPERATURE SENSOR #1 AND #2 ARE FUNCTIONAL. 

For Manual Transmission Vehicle. 

• 1. Run the engine at Idle for at least 1 0 to 12 minutes with the vehicle in PARK. 

• 2. Check that Exhaust temperature sensor #1 and Exhaust temperature sensor #2 are within 1500 F - 2000 F 
of each other. 

For Automatic Transmission Vehicle. 

• 1. Run the engine at Idle for at least 10 to 12 minutes with the PARKING BRAKE ON. 

• 2. Check that Exhaust temperature sensor #1 and Exhaust temperature sensor #2 are within 1500 F - 2000 F 
of each other. 

Is Exhaust temperature sensor #1 and Exhaust temperature sensor #2 are within 1500 F - 2000 F of 
each other? 

Yes »Go To 5 

No »Replace both exhaust temperature sensors. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. AFTERTREATMENT DIESEL OXIDATION CATALYST IS DAMAGED OR NOT FUNCTIONING PROPERLY 

Remove the exhaust plumbing from the turbocharger outlet. 
Inspect for signs of oil, coolant or fuel being introduced into the aftertreatment system from the engine or signs of 
moisture in the turbocharger exhaust outlet. 

Is contamination found in the turbocharger exhaust outlet? 

Yes »Identify and repair the source of the contamination within the engine and replace the aftertreatment die-
sel oxidation catalyst after the engine failure has been repaired 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 6 
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6. AFTERTREATMENT DIESEL OXIDATION CATALYST 

Is DTC P0420 Active? 

Yes »Replace aftertreatment diesel oxidation catalyst then clear the DTC. 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 
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P042E-EXHAUST GAS RECIRCULATION CONTROL STUCK OPEN 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
During regeneration of the aftertreatment diesel particulate filter the EGR valve is commanded to be in the closed 
position. If the EGR valve is not closed then a temperature rise will occur at the EGR valve orifice. The ECM mon
itors the orifice temperature of the EGR valve and will set the fault if the temperature is above a calibrated threshold 
maximum value. The ECM will illuminate the MIL light immediately after the diagnostic runs and passes in four 
consecutive drive cycles . 

• When Monitored: 
This diagnostic runs when the vehicle speed is greater than 20 MPH and during a regeneration of the after
treatment diesel particulate filter . 

• Set Condition: 
The ECM 

Possible Causes 

EGR VALVE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Ignition on. engine not running. 
With the scan tool, read DTC's. 

Are any other DTC'S present? 

Yes »Repair all other DTC's First. 

No »Go To 2 

2. P042E ACTIVE 

With the scan tool, read DTC's. 

Is P042E Active? 

Yes »Replace the EGR valve. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Repair complete. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0461-FUEL LEVEL SENSOR 1 PERFORMANCE 
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Theory of Operation 
The fuel level sending unit is attached to the side of the fuel pump module. The sending unit consists of a float, and 
arm and a variable resistor track (card). The fuel transfer lift pump is also attached to the fuel pump module. A 
constant input voltage source of battery voltage is supplied to the resistor track on the fuel gauge sending unit. This 
is fed directly from the ECM. NOTE: For diagnostic purposes, this 12-volt power source can only be verified with the 
circuit opened (fuel tank module electrical connector unplugged). With the connectors plugged, output voltages will 
vary from about 0.6 volts at FULL, to about 7.0 volts at EMPTY. The resistor track is used to vary the voltage 
(resistance) depending on fuel tank float level. As fuel level increases, the float and arm move up, which decreases 
voltage. As fuel level decreases, the float and arm move down which increases voltage. The varied voltage signal 
is returned back to the ECM through the sensor return circuit. Both of the electrical circuits between the fuel gauge 
sending unit and the ECM are hard-wired (not multi-plexed). After the voltage signal is sent from the resistor track, 
and back to the ECM, the ECM will interpret the resistance (voltage) data and send a message across the multi
plex bus circuits to the instrument panel cluster. Here it is translated into the appropriate fuel gauge level reading. 
When the fuel tank level is measured below 150/0, the following fuel system monitors are shut off: P0191 (Fuel 
Pressure Idle Diagnostic portion of it), and DTC's P0300, P0301, P0302, P0303, P0304, P030S, P0306. The ECM 
will illuminate the MIL lamp immediately after this diagnostic runs and fails. The ECM will turn off the MIL lamp after 
the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
While the engine is running . 

• Set Condition: 
Fuel level does not change by a calibrated amount over a calibrated amount of time. 

EXTERNAL DAMAGE TO FUEL TANK 

FUEL LEVEL SENSOR 

Possible Causes 

INSIDE OF FUEL TANK OBSTRUCTED DAMAGED 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. EXTERNAL DAMAGE TO FUEL TANK 

Visually inspect the fuel tank for external damage. 

Is the fuel tank damaged from the outside? 

Yes »Fix or replace the fuel tank. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. FUEL LEVEL SENSOR 

Disconnect the wiring harness from the fuel level sensor. 

NOTE: Check connectors - Clean/repair as necessary. 
Remove the fuel level sensor from the fuel tank. 

Does the fuel level float move freely? 

Yes »Go To 3 

No »Replace the fuel level sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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3. FUEL LEVEL SENSOR 

Measure the resistance between the sensor (N4) signal circuit and (K900) return circuit while moving the sensor 
float arm. 

Does the resistance level change as you move the sensor arm? 

Yes »Go To 4 

No »Replace the fuel level sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

4. INSIDE OF FUEL TANK OBSTRUCTED DAMAGED 

Visually inspect the inside of the fuel tank for obstructions. 

Is the inside of the fuel tank damaged or obstructing the fuel level sensor? 

Yes »Test Complete. 

No »Replace the fuel tank. 
Perform POWERTRAIN VERIFICATION TEST - 6.7l). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0462-FUEL LEVEL SENSOR 1 CIRCUIT LOW 
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Theory of Operation 
The fuel level sending unit is attached to the side of the fuel pump module. The sending unit consists of a float, and 
arm and a variable resistor track (card). The fuel transfer lift pump is also attached to the fuel pump module. A 
constant input voltage source of battery voltage is supplied to the resistor track on the fuel gauge sending unit. This 
is fed directly from the ECM. NOTE: For diagnostic purposes, this 12-volt power source can' only be verified with 
the circuit opened (fuel tank module electrical connector unplUgged). With the connectors plugged, output voltages 
will vary from about 0.6 volts at FULL. to about 7.0 volts at EMPTY. The resistor track is used to vary the votJage 
(resistance) depending on fuel tank float level. As fuel level increases, the float and arm move up, which decreases 
voltage. As fuel level decreases, the float and arm move down which increases voltage. The varied voltage signal 
is returned back to the ECM through the sensor return circuit. Both of the electrical circuits between the fuel gauge 
sending unit and the ECM are hard-wired (not multi-pJexed). After the voltage signal is sent from the resistor track, 
and back to the ECM, the ECM will interpret the resist;amce (voltage) data and send a message across the multi
plex bus circuits to the instrument panel cluster. Here it is translated into the appropriate fuel gauge level reading. 
When the fuel tank level is measured below 150/0, the following fuel system monitors are shut off: P0191 (Fuel 
Pressure Idle Diagnostic portion of it), and DTC's P0300, P0301, P0302, P0303, P0304. P0305, P0306. The ECM 
will illuminate the MIL lamp immediately after this diagnostic runs and fails. The ECM will turn off the MIL lamp after 
the diagnostic runs and passes in 4 consecutive drive cycles. 

• When Monitored: 
Ignition on and battery voltage above 10.4 volts. 

• Set Condition: 
The signal voltage from the sensor faUs below a calibrated value for a calibrated amount of time. 

Possible Causes 

FUEL LEVEL SENSOR 

(N4) SIGNAL CIRCUIT OPEN 

(N4) SIGNAL CIRCUIT SHORTED TO VOLTAGE 

INTERMITTENT CONDITION 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. FUEL LEVEL SENSOR 

Turn the ignition off. 

Disconnect the Fuel Level Sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the sensor across the (N4) signal circuit and (K900) return circuit. 

Is the resistance less than 10 ohms? 

Yes »Go To 2 

No »Replace the fuel level sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 * ENGINE - STANDARD 
PROCEDURE) 
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2. (N4) SIGNAL CIRCUIT OPEN 

Disconnect the Cluster C4 harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the (N4) signal circuit between the Cluster 
C4 harness connector and the fuel level sensor harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 3 

No »Repair the open (N4) signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 ~ ENGINE· STANDARD PROCEDURE) 

3. (N4) SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage between the (N4) signal circuit and battery nega
tive. 

Is the voltage greater than 1 volt? 

Yes »Repair the (N4) signal circuit shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 
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4. ECM 

Reconnect the ECM harness connector. 
While monitoring with the scan tool, connect a jumper wire between the 
(N4) signal circuit in the sensor harness connector and battery negative. 

Did the OTC P0463 set? 

Yes »Test Complete. 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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Theory of Operation 
The fuel level sending unit is attached to the side of the fuel pump module. The sending unit consists of a float, and 
arm and a variable resistor track (card). The fuel transfer lift pump is also attached to the fuel pump module. A 
constant input voltage source of battery voltage is supplied to the resistor track on the fuel gauge sending unit. This 
is fed directly from the ECM. NOTE: For diagnostic purposes, this 12-volt power source can only be verified with the 
circuit opened (fuel tank module electrical connector unplugged). With the connectors plugged, output voltages will 
vary from about 0.6 volts at FULL, to about 7.0 volts at EMPTY. The resistor track is used to vary the voltage 
(resistance) depending on fuel tank float level. As fuel level increases, the float and arm move up, which decreases 
voltage. As fuel level decreases, the float and arm move down which increases voltage. The varied voltage signal 
is returned back to the ECM through the sensor return circuit. Both of the electrical circuits between the fuel gauge 
sending unit and the ECM are hard-wired (not multi-plexed). After the voltage signal is sent from the resistor track, 
and back to the ECM, the ECM will interpret the resistance (voltage) data and send a message across the multi
plex bus circuits to the instrument panel cluster. Here it is translated into the appropriate fuel gauge level reading. 
When the fuel tank level is measured below 15%, the following fuel system monitors are shut off: P0191 (Fuel 
Pressure Idle Diagnostic portion of it), and DTC's P0300, P0301, P0302, P0303, P0304, P030S, P0306. The ECM 
will illuminate the MIL lamp immediately after this diagnostic runs and fails. The ECM will turn off the MIL lamp after 
the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
Ignition on and battery voltage above 10.4 volts . 

• Set Condition: 
The Signal voltage from the sensor goes above a calibrated value for a calibrated amount of time. 

Possible Causes 

FUEL LEVEL SENSOR 

(N4) SIGNAL CIRCUIT SHORTED TO GROUND 

INTERMITTENT CONDITION 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. FUEL LEVEL SENSOR 

Disconnect the ECM harness connectors. 
Disconnect the Fuel level sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the Fuel level sensor across the (N4) signal circuit and (K900) return circuit. 

Is the resistance less than 10 ohms? 

Ves »Go To 2 

No »Replace the Fuel level sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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2. (N4) SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (N4) signal circuit in the sensor 
harness connector and battery negative. 

Is the resistance less than 10 Ohms? 

Yes »Repair the (N4) signal circuit shorted to ground. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 

3. ECM 

Reconnect the ECM harness connector. 

4 

While monitoring with the scan tool, disconnect the Fuel level sensor harness connector. 

Did the DTC P0462 set? 

Yes »Test Complete. 

No »Replace the ECM. 

MODULE!

FUE!LPUMP 
81418bf4 

Perform POWERTRAIN VERIFICATION TEST - 6.71. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 
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Theory of Operation 
The exhaust gas pressure sensor is used to measure exhaust gas pressure in the exhaust manifold. The Electronic 
Control Module (ECM) provides a 5-volt supply to the exhaust gas pressure sensor on the sensor supply circuit. The 
ECM also provides a ground on the sensor return circuit. The exhaust gas pressure sensor provides a signal to the 
ECM on the exhaust gas pressure sensor signal circuit. This sensor signal voltage changes based on the pressure 
in the exhaust manifold. There are two parts to this fault code, a key on check and a rationality check. At key ON, 
the readings for the exhaust gas pressure, intake manifold pressure and ambient air pressure are compared. This 
fault code occurs if the exhaust gas pressure reading is different from the other two. This diagnostic is run 5 sec
onds after key on. During normal engine operation EGR position and Boost Pressure sensor readings are used to 
calculate an estimated exhaust pressure. If the difference between the value read from the exhaust pressure sensor 
and the estimated is above a calibrated threshold for a calibrated period of time then an error is recorded. The 
key-on portion of the rationality will light the MIL immediately after the diagnostic runs and fails. The rationality por
tion has to fail in two consecutive drive cycles for the MIL to become illuminated. If this fault becomes active the 
ECM will light the MIL light immediately. During this time the ECM uses an estimated exhaust gas pressure. The 
ECM turns off the MIL when the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
5 seconds after key on . 

• Set Condition: 
The exhaust gas pressure sensor reading at key on differs by a calibratable amount of pressure from the 
barometric pressure sensor and boost pressure sensor or the exhaust gas pressure sensor reading varies from 
an estimated value during normal engine operation. 

EXHAUST GAS PRESSURE SENSOR 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

1. EXHAUST GAS PRESSURE SENSOR TUBE 

Remove the steel tube from the exhaust manifold to the exhaust pressure sensor port. 

Is the tube free from debris? 

Yes »Go To 2 

No »Clean the tube and reinstall. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. AIR INLET/CHARGE AIR/EXHAUST GAS RECIRCULATION LEAKS 

Check vehicle/engine for leaks of inlet air (air filter to turbocharger), Charge Air (Turbocharger to intake manifold), or 
EGR gasses (exhaust manifold to intake manifold) 

Were there any leaks detected? 

Ves »Repair leak condition. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 



DR ---------- ENGINE -. ELECTRICAL DIAGNOSTICS - 6.7L -DIESEL '9 ·'1977 

3. THERMOSTAT OUTLET 

Remove the exhaust gas pressure sensor from the thermostat outlet. 

Is the outlet free of debris? 

Yes »Go To 4 

No »Remove debris from outlet 
Go To 4 

4. EXHAUST GAS PRESSURE SENSOR 

Turn ignition switch on. 
Wait 5 seconds after ignition switch is turned ON 
With the scan tool, read,DTC's. 

Is P0471 stored? 

Yes »Go To 5 

No »Replace the exhaust gas pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. EXHAUST GAS PRESSURE SENSOR 

With the scan tool, erase DTC's. 
Start the engine and let it idle for 1 minute. 
With the scan tool, monitor the exhaust gas pressure reading. 

Does the value fluctuate slightly, indicating the sensor is not stuck? 

Yes »Repair complete. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace the exhaust gas pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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-rheory of Operation 
The exhaust gas pressure sensor is used to measure exhaust gas pressure in the exhaust manifold. This informa
tion is used by the ECM to control emissions and EGR valve operation. The Electronic Control Module (ECM) pro
vides a S-volt supply to the exhaust gas pressure sensor on the sensor supply circuit. The ECM also provides a 
ground on the sensor return circuit. The exhaust gas pressure sensor provides a signal to the ECM on the exhaust 
gas pressure sensor signal circuit. This sensor signal voltage changes based on the pressure in the exhaust man
ifold If this fault becomes active the ECM will light the MIL light immediately. During this time the ECM uses an 
estimated exhaust gas pressure. An engine power derate may be experienced. The ECM turns off the MIL when the 
diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
Ignition on, engine not running . 

• Set Condition: 
The circuit voltage to the ECM falls below a calibrated threshold for a certain period of time. 

Possible Causes 

OTHER DTC'S 

EXHAUST PRESSURE SENSOR 

EXHAUST PRESSURE SENSOR (K355) SIGNAL CIRCUIT SHORTED TO THE (K916) SENSOR GROUND 
CIRCUIT 

EXHAUST PRESSURE SENSOR (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO THE (K916) SENSOR 
GROUND 

(K355) SIGNAL CIRCUIT OPEN 

(F855) 5-VOLT SUPPLY CIRCUIT OPEN 

(K355) SIGNAL CIRCUIT SHORTED TO GROUND 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Are there any S ... volt supply DTCts ? 

Yes »Repair other DTC's first. 

No »Go To 2 

2. P0472 ACTIVE 

Is DTC P0472 active? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 
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3. INTERMITTENT CONDITION 

Turn the ignition off. 
Disconnect the Exhaust pressure sensor 1/1 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Turn the ignition on. 
Measure the voltage from the Exhaust pressure sensor 1/1 (F855) 
5-vott supply circuit to the Exhaust pressure sensor 1/1 (K916) sensor 
return circuit at the sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 4 

No »Go To 6 

4. EXHAUST PRESSURE SENSOR 

While monitoring scan tool, use a jumper wire to connect the (F855) 
5-volt supply circuit with the (K355) signal circuit at the sensor harness 
connector. 

Does the scan tool show a P0473 DTC? 

Yes »Replace the Exhaust pressure sensor 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 
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5. EXHAUST PRESSURE SENSOR (K355) SIGNAL CIRCUIT SHORTED TO THE (K916) SENSOR GROUND 
CIRCUIT 

Turn the ignition off. 
Disconnect the ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (K355) signal circuit and (K91B) 
sensor ground circuit in the Exhaust pressure sensor harness connec
tor. 

Is the resistance greater than 100 k Ohms? 

Ves »Go To B 

No »Repair or replace the shorted wiring harness. 
Perform POWERTRAIN VERIFICATION TEST - B.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. EXHAUST PRESSURE SENSOR (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO THE (K916) SENSOR 
GROUND 

Turn the ignition off. 

Measure the resistance between the (F855) 5-volt supply circuit and 
(K91B) sensor ground circuit in the Exhaust pressure sensor harness 
connector. 

Is the resistance greater than 100 k Ohms? 

Ves »Go To 7 

No »Perform POWERTRAIN VERIFICATION TEST - 6.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. (K355) SIGNAL CIRCUIT OPEN 

Measure the resistance between the (K355) signal circuit in the Exhaust 
Pressure sensor harness connector and the (K355) signal circuit in the 
ECM harness connector. 

Is the resistance less than 10 ohms? 

Ves »Go To 8 

No »Repair or replace the open wiring harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

8. (F855) 5-VOLT SUPPLY CIRCUIT OPEN 

Measure the resistance between the (F855) 5-volt supply circuit in the 
Exhaust Pressure sensor harness connector with the (F855) 5-volt sup
ply circuit in the ECM harness connector. 

Is the resistance less than 10 ohms? 

Ves »Go To 9 

No »Repair or replace the open wiring harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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9. (K355) SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K355) signal circuit in the Exhaust 
pressure sensor connector and battery negative. 

Is the resistance greater than 100 k Ohms? 

Yes »Go To 10 

No »Repair or replace the shorted to ground wiring harness. 
Periorm POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE· STANDARD PROCEDURE) 

10. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (F855) 5-volt supply circuit in the 
Exhaust pressure sensor connector and battery negative. 

Is the resistance greater than 100 k Ohms? 

Ves »Go To 11 

No »Repair or replace the shorted to ground wiring harness. 
Periorm POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 • ENGINE - STANDARD PROCEDURE) 
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11. ECM 

While monitoring scan tool, use a jumper wire to connect the (F855) 
5-volt supply circuit with the (K355) signal circuit at the sensor harness 
connector. 

Does the scan tool show a P0473 DTC? 

Yes »Refer to the INTERMITTENT CONDITION - DIESELSymp-

No 
tom. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

» Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0473- EXHAUST PRESSURE SENSOR 1 HIGH 
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Theory of Operation 
The exhaust gas pressure sensor is used to measure exhaust gas pressure in the exhaust manifold. This informa
tion is used by the ECM to control emissions and EGR valve operation. The Electronic Control Module (ECM) pro
vides a 5-volt supply to the exhaust gas pressure sensor on the sensor supply circuit. The ECM also provides a 
ground on the sensor return circuit. The exhaust gas pressure sensor provides a signal to the ECM on the exhaust 
gas pressure sensor signal circuit. This sensor signal voltage changes based on the pressure in the exhaust man
ifold If this fault becomes active the ECM will light the MIL light immediately. During this time the ECM uses an 
estimated exhaust gas pressure. An engine power derate may be experienced. The ECM turns off the MIL when the 
diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
Key on 

• Set Condition: 
The circuit voltage to the ECM is above a calibrated threshold for a certain period of time 

Possible Causes 

OTHER DTCS 

EXHAUST PRESSURE SENSOR 

(K355) SIGNAL WIRE SHORTED TO (F855) 5-VOLT SUPPLY 

(F855) 5 VOLT SUPPLY SHORTED TO HIGH VOLTAGE 

(K355) SIGNAL CIRCUIT TO (F855) 5-VOLT SUPPLY 

(K916) RETURN CIRCUIT OPEN 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Are there any 5-volt supply DTC's ? 

Yes »Repair other DTC's first. 

No »Go To 2 

2. P0473 ACTIVE 

Is DTC P0473 active? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 
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3. (F855) 5-VOLT SUPPLY 

Turn the ignition off. 
Disconnect the Exhaust pressure sensor 1/1 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the voltage between the (F855) 5-volt supply circuit and 
(K916) return circuit of the exhaust pressure sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 4 

No »Go To 5 

4. EXHAUST PRESSURE SENSOR 

While monitoring the scan tool, use a jumper wire to connect the (K916) 
return circuit to the (K355) signal circuit at the Exhaust Pressure sensor 
harness connector. 

Does the scan tool show a P0472-Exhaust Pressure sensor low 
OTe? 

Yes »Replace the Exhaust Pressure Sensor. 

No 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 ~ ENGINE ~ STANDARD PROCEDURE) 

» Go To 5 
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5. (K355) SIGNAL WIRE SHORTED VOLTAGE 

Turn the ignition off. 
Disconnect the ECM harness connectors. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the voltage between the (K355) signal circuit of the Exhaust 
Pressure sensor connector and battery negative. 

Is the voltage less than 1 volt? 

Ves »Go To 6 

No »Repair or replace the shorted wiring harness. 
Periorm POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

6. (F855) 5 VOLT SUPPLY SHORTED TO HIGH VOLTAGE 

Measure the voltage between the (F855) 5 volt supply circuit of the sen
sor connector and battery negative. 

Is the voltage less than 1 volt? 

Ves »Go To 7 

No »Repair or replace the shorted wiring harness. 
Periorm POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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PRESSURE 111 
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7. SIGNAL CIRCUIT TO (F855) 5 ... VOLT SUPPLY 

Measure the resistance between the (K355) signal circuit and the 
(F855) 5-volt supply circuit of the Exhaust Pressure sensor harness 
connector. 

Is the resistance less than 10 ohms? 

Ves »Go To 8 

No »Repair or replace the shorted wiring harness. 
Perform POWERTRAIN VERIFICATION TEST 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

8. (K916) RETURN CIRCUIT OPEN 

Measure the resistance between the (K916) return circuit in the Exhaust 
Pressure sensor harness connector with the (K916) return circuit in the 
ECM harness connector. 
Is the resistance less than 10 ohms? 

Is the resistance less than 10 ohms? 

Yes »Go To 9 

No »Repair or replace the open wiring harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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9. ECM 

Reconnect the ECM harness connectors. 
Ignition on, engine not running. 
While monitoring scan tool l use a jumper wire to connect the (K916) 
return circuit with the (K355) signal circuit at the Exhaust Pressure sen
sor harness connector. 

Does the scan tool show a P0472 Exhaust Pressure sensor low 
DTC? 

Ves »Refer to the INTERMITTENT CONDITION - DIESEL Symp-
tom. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

No »Replace the ECM. 
Periorm POWERTAAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0480-COOLING FAN 1 CONTROL CIRCUIT/OPEN 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The cooling fan is a hydro-electric controlled device that is engine mounted. The ECM monitors various sensors to 
control fan speed. The cooling fan provides temperature control for engine coolant l engine charged airl AlC Freon 
and automatic transmission fluid. Fan speed increases as cooling requirements increase. Since the fan is mounted 
to the engine, fan speed is related to engine speed (RPM). The PCM sends a Pulse Width Modulated (PWM) signal 
to the cooling fan hub. Asthe PWM signal increases the fan hub which allows more fluid to drive the fan. When the 
fan is fully engaged it is capable of speeds about 10% greater than engine speed. The fan will rotate anytime the 
engine is running, even when the ECU is not send a PWM signal. 

• When Monitored: 
When the ignition is on . 

• Set Condition: 
When the control coB is electrically shorted or open. 

Possible Causes 

FAN CLUTCH 

WIRE HARNESS DAMAGED 

OPEN FAN CLUTCH DRIVER CIRCUIT 

FAN CLUTCH DRIVER CIRCUIT SHORTED TO RETURN CIRCUIT 

FAN CLUTCH DRIVER CIRCUIT SHORTED TO BATTERY NEGATIVE 

INTERMITTENT CONDITION 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. FAN CLUTCH 

Disconnect the fan clutch harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance between the Fan Clutch Driver circuit and the 
fan speed sensor return circuit on the fan clutch assembly. 

Is the resistance less than 10 Ohms? 

Yes »Replace the fan clutch. 

No 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Go To 2 3 

6 

DRIVE~FAN

RADIATOR 

(DIESEL) 81af95a3 



DR --------- ENGINE - ELECTRICAL -DIAGNOSTICS· 6.7L DIESEL 9 - 1993 

2. FAN CLUTCH 

Disconnect the Fan Clutch harness connectors; 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the Fan Clutch Driver circuit and the 
fan clutch battery supply circuit on the fan clutch assembly. 

Is the resistance less than 6 ohms or greater than 10 ohms? 

Yes »Replace the fan clutch. 

No 

Perform POWERTRAIN VERIFICATION TEST -- B.7L. 
(Refer to 9 • ENGINE - STANDARD PROCEDURE) 

» Go To 3 

3 . FAN CLUTCH DRIVER CIRCUIT OPEN 

Disconnect the ECM harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 

[] 
6 

3 

DRIVE-FAN

RADIATOR 

(DIESEL) 

4 

81af95a7 

Measure the resistance of the fan clutch Fan Clutch Driver circuit between the EcM harness connector and the Fan 
Clutch harness connector. 

Is the' resistance less than 10 ohms? 

Ves »Go To 4 

No »Repair the :open fan clutch river circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE-
DURE) . 

4. FAN CLUTCH DRIVER CIRCUIT SHORTED TO RETURN CIRCUIT 

Measure the resistance between the Fan Clutch Driver circuit and the 
fan speed sensor return circuit at the sensor harness connector. 

Is the resistance greater than 100K ohms? 

Yes »Go To 5 

No »Repair the Fan Clutch Driver circuit shorted to Return cir-
cuit. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. DRIVER CIRCUIT SHORTED TO BATTERY NEGATIVE 

Measure the resistance between the fan clutch Fan Clutch Driver circuit 
and the battery negative. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 6 

No »Repair the Fan Clutch Driver circuit shorted to battery neg-

6. ECM 

ative. 
Perform POWERTRAIN VERIFICATION TEST • 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Reconnect the ECM harness connectors. 
Measure the resistance of the Fan Clutch Driver circuit between the fan 
clutch connector and battery negative. 

Is the resistance greater than lOOk Ohms? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symp-

No 

tom (Diagnostic Procedure). (Refer to 9 - ENGINE - DIAG
NOSIS AND TESTING) 

» replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0483-COOLING FAN SPEED 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The cooling fan is a hydro-electric controlled device that is engine mounted. The ECM monitors various sensors to 
control fan speed. The cooling fan provides temperature control for engine coolant, engine charged air, AlC Freon 
and automatic transmission fluid. Fan speed increases as cooling requirements increase. Since the fan is mounted 
to the engine. fan speed is related to engine speed (RPM). The ECM sends a Pulse Width Modulated (PWM) signal 
to the cooling fan hub. As the PWM signal increases the fan hub which allows more fluid to drive the fan. When the 
fan is fully engaged it is capable of speeds about 10% greater than engine speed. The fan will rotate anytime the 
engine is running, even when the ECU is not send a PWM signal. 

• When Monitored: 
While the engine is running . 

• Set Condition: 
The actual fan speed is less than 50 RPM or more than 6000 RPM. 

Possible Causes 

OTHER DTC'S 

(N27) SIGNAL CIRCUIT SHORT TO (K85S) 5-VOLT SUPPLY CIRCUIT 

(N27) SIGNAL CIRCUIT OPEN FROM ECM TO FAN CLUTCH ASSEMBLY 

(K85S) S-VOLT SUPPLY CIRCUIT OPEN FROM ECM HARNESS CONNECTOR TO FAN CLUTCH HARNESS 
CONNECTOR 

INTERMITTENT CONDITION 

(N27) SIGNAL CIRCUIT SHORTED TO (K161) RETURN IN THE HARNESS 

(N27) SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(N27) SIGNAL CIRCUIT IN ECM SHORTED TO GROUND INSIDE ECM 

(N27) SIGNAL CIRCUIT SHORTED TO VOLTAGE IN THE ECM 

(K855) 5-VOLT SUPPLY CIRCUIT IN ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . OTHER DTC'S PRESENT 

With the scan tool, read DTCs. 

Is DTC P0480 present? 

Yes »Repair other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2 . FAN CLUTCH SHORTED 

Disconnect the wiring harness from the fan clutch assembly. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (N27) signal circuit in the fan clutch assembly and the (K161) return circuit in 
the fan clutch assembly. 

Is the resistance less than 10 Ohms? 

Yes »Replace the fan clutch assembly. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 
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3. FAN CLUTCH ASSEMBLY SHORTED TO GROUND 

Measure the resistance between the (N27) signal circuit in the fan clutch assembly and battery negative. 

Is the resistance less than 10 Ohms? 

Yes »Replace the fan clutch assembly. 
Perform POWERTRAIN VERIFICATION TEST 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. (N27) SIGNAL CIRCUIT SHORT TO 5-VOLT SUPPLY CIRCUIT 

Disconnect the Fan clutch connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (N27) signal circuit in the fan 
clutch assembly and the battery 5-volt supply circuit in the fan clutch 
assembly. 

Is the resistance less than 10 Ohms? 

Yes »Replace the Fan clutch assembly. 

No 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Go To 5 

5. (N27) SIGNAL CIRCUIT OPEN FROM ECM TO FAN CLUTCH ASSEMBLY 

Disconnect the ECM harness connectors. 

Check connectors - Clean/repair as necessary. 
Measure the resistance of the (N27) Signal circuit between the ECM 
harness connector and the fan clutch assembly harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 6 

No »Repair the open circuit from the ECM harness connector to 
the Fan clutch harness connector. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. (K855) 5-VOLT SUPPLY CIRCUIT OPEN FROM ECM HARNESS CONNECTOR TO FAN CLUTCH HARNESS 

Measure the resistance of the (K8SS) 5-volt supply circuit between the 
ECM harness connector and the fan clutch assembly harness connec
tor. 

Is the resistance less than 10 Ohms? 

Yes »Go To 7 

No »Repair the open (K85S) 5-volt circuit from ECM harness 
connector to Fan clutch connector. 
Perform POWERTRAIN VERIFICATION TEST - 6.7l). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

7. (N27) SIGNAL CIRCUIT SHORTED TO RETURN IN THE HARNESS 

Measure the resistance between the (N27) signal circuit in the fan 
clutch assembly harness connector and the return circuit in the fan 
clutch assembly harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Repair the shorted (K161) circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 8 
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8. (N27) SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage between the signal circuit in the fan clutch assem
bly harness connector and battery negative. 

Is the voltage greater than 1 volt? 

Yes »Repair the (N27) signal circuit shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 9 

9. (N27) SIGNAL CIRCUIT IN ECM SHORTED TO GROUND INSIDE ECM 

Reconnect the ECM harness connectors. 
Measure the resistance between the (N27) signal circuit in the fan 
clutch assembly harness connector and battery negative_ 

Is the resistance less than 10 Ohms? 

Yes »Replace the ECM. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 10 
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10. (N27) SIGNAL CIRCUIT SHORTED TO VOLTAGE IN THE ECM 

Reconnect the fan harness connector. 

Tum the ignition on. 

While back probing the fan connector measure the voltage between the 
fan speed (N27) signal circuit in the fan clutch assembly harness con
nector and battery negative while manually rotating the !an blade. 

Did voltage go from less than 0.7 volts to 4.S to 5.5 volts? 

Yes »Repair the Fan Speed Signal circuit in the engine harness. 

No 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refe"r to 9 - ENGINE - STANDARD PROCEDURE) 

» Go To 11 

11. (K8SS) 5-VOLT SUPPLY CIRCUIT IN ECM 

Turn the ignition on. 
Measure the voltage between the (K8SS) 5-volt supply circuit in the fan 
clutch assembly harness connector and battery negative. 

Is the voltage between 4.5 and 5.5 volts? 

Ves »Refer to the INTERMITTENT CONDITION - DIESEL Diag-

No 

nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

» Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0487-EGR AIRFLOW THROTTLE CONTROL CIRCUIT A OPEN 
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For a complete wiring diagram Refer to Section 8W. 

II LAY· 
"IRT 
PO.IR 

(1.'lL IIESEL) 

9 • 2001 

It .... 



9 - 2002 ENGINE - ELECTRICAL DIAGNOSTICS - 6.7L DIESEL --------- DR 

Theory of Operation 
The EGR Airllow Throttle is a smart device that is commanded by the ECM through a PWM signal. This is a com
pletely modulated device. When feedback does not match commanded for more than 2 seconds this algorithm fails. 
The ECM will light the MIL lamp immediately after this diagnostic runs and fails. During this time the EGR Airllow 
Throttle is disabled and goes to the fully open position (if possible). Active Aftertreatment regenerations make take 
longer jf this condition exists. The ECM will turn off the MIL lamp after the diagnostic runs and passes in 4 con
secutive drive cycles . 

• When Monitored: 
Ignition on 

• Set Condition: 
Status line feedback voltage is outside of a calibratable range 

Possible Causes 

OPEN OR SHORTED AIRFLOW CONTROL VALVE (K1S8) TTVA MOTOR (-) CIRCUIT 

AIR THROTILE 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. DTC P0487 ACTIVE 

Ignition on, engine not running. 
With the scan tool, read DTCs. 

Is DTC P0487 active? 

Yes »Go To 2 

No »Refer to the INTERMITIENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 
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2. OPEN AIRFLOW CONTROL VALVE TTVA MOTOR (-) CIRCUIT 

Turn the ignition off. 
Disconnect the EGR Airflow control valve harness connector. 
Disconnect the ECM harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance of the (K 158) TTVA motor (-) ci rcuit from the 
EGR Airflow control valve harness connector to the ECM harness con
nector. 

Is the resistance less than 10 ohms? 

Yes 

No 

» Go To 3 

» Repair/replace open circuit in the engine harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE .. STANDARD PROCEDURE) 
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3. SHORTED AIRFLOW CONTROL VALVE (K158) TTVA MOTOR (-) CIRCUIT 

Measure the resistance between the EGR Airflow Control Valve (K158) 
TTVA motor (-) circuit at the ECM harness connector and ground 

Is the resistance greater than 100k ohms? 

Yes »Go To 4 

No »Repair/replace short circuit to ground in the engine harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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4. AIRFLOW CONTROL VALVE (K158) ITVA MOTOR (-) CIRCUIT SHORTED TO ANOTHER CIRCUIT 

Measure the resistance between the EGR Airflow Control Valve (K158) 
TTVA motor (-) circuit in the ECM harness connector and all other cir
cuits. 

Is the resistance greater than 100k ohms? 

Yes »Go To 5 

No »Repair or replace the harness. 
Peliorm POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

5. THROTTLE BODY 

MODULE· 

ENGINE 

CONTROLC1 

(8.7L) 

Measure resistance from (F348) smart power relay feed circuit to (K314) TTVA motor (+) circuit. 

Is resistance 750 ohms (+/- 15~o) 

Yes »Replace the ECM. 

81af960a 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace the EGR Airflow control valve. 
Peliorm POWERTRAIN VERIFICATION TEST - 6.lL. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0488-EGR AIRFLOW THROTTLE CONTROL CIRCUIT PERFORMANCE 
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Theory of Operation 
The EGR Airflow control valve is a smart device that is commanded by the ECM through a PWM signal. There are 
two portions to this diagnostic. a key-on portion and a performance portion. The key-on portion checks the status 
feedback line from the throttle. At key-on. the ECM toggles the output line and verifies that the status line matches 
the command. The performance portion checks the status line for a feedback that matches the ECM output com
mand. The diagnostic fails if the status line stays low for more than 2 seconds. The ECM will illuminate the MIL 
lamp after the diagnostic runs and fails in two consecutive drive cycles. During this time the ECM will not control the 
EGR Airflow control valve. If able, the EGR Airflow control valve will go to the default open position. This may cause 
active Exhaust Aftertreatment regenerations to last longer. The ECM will turn off the MIL lamp after the diagnostic 
runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
Ignition on 

• Set Condition: 
Status line feedback voltage is outside of a calibratable range 

Possible Causes 

(F348) SMART POWER RELAY FEED SHORTED TO GROUND 

(K158) TTVA MOTOR (-) CIRCUIT IS OPEN 

(K971) SENSOR GROUND OPEN 

(K1S8) TTVA MOTOR (-) CIRCUIT IS SHORTED TO GROUND 

(K1S8) TTVA MOTOR (-) IS SHORTED TO VOLTAGE 

EGR AIRFLOW CONTROL VALVE 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTC P0488 ACTIVE 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Is OTC P0488 active? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 



DR --------- ENGINE - ELECTRICAL DIAGNOSTICS - 6.7L DIESEL 9 - 2007 

2. (F348) SMART POWER RELAY FEED 

Turn the ignition off. 
Disconnect the EGR Airflow Control Valve harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the voltage on the (F348) smart power relay feed to ground. 

Is voltage within one volt of battery? 

Yes »Go To 5 

No »Go To 3 

3. (F348) SMART POWER RELAY FEED SHORTED TO GROUND 

Ignition on, engine not running. 

With the scan toolt read DTC's. 

Are there any Mass Airflow or Turbocharger OTCs? 

Yes »Repair the (F348) smart power relay feed circuit. 

2() 

30 

<!G 

56 

60 

.. 

11 

21 

31 

41 

51 

MODULE· 

ENGINE 
CONTROLC1 

(UL) 81af9602 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 
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4. (K971) SENSOR GROUND OPEN 

Turn the ignition off. 
Disconnect the ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the (K971) sensor ground circuit from the 
EGR Airflow Control Valve harness connector to the ECM harness con
nector. 

Is the resistance less than 10 ohms? 

Yes »Repair open harness from 10 position crossover connector 
to EGR Airflqw Control Valve. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Repair or replace ,the open harness. Perform POWER-
TRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE 
- STANDARD PROCEDURE) 

5. DlC P0487 ACTIVE 

Reconnect the ECM harness connector. 
Disconnect EGR Airflow Control Valve harness connector. 
Ignition on, engine not running. 
With the scan tool, read DTC's. 

Does DlC P0487 become active? 

Yes »Go To 8 

No »Go To 6 
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6. OPEN AIRFLOW CONTROL VALVE TTVA MOTOR ( .. ) CIRCUIT 

Turn the ignition off. 
Disconnect the ECM harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance of the (K158) TTVA motor (-) circuit from the 
EGR Airflow Control Valve harness connector to the ECM harness con
nector. 

Is the measured resistance less than 10 ohms? 

Yes »Go To 7 

No »Repair/replace open circuit in the ~ngine harn~ss. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

20 

90 

'"' 
511 
IJ() 

7. SHORTED AIRFLOW CONTROL VALVE (K1S8) TTVA MOTOR (-) CIRCUIT 

Measure the resistance between the EGR Airflow Control Valve (K158) 
TTVA motor (-) circuit at the ECM harness connector and ground 

Is the resistance greater than 100k ohms? 

Ves »Go To 8 

No »Repair/replace short circuit to ground in the engine harness. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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8. DTC P0488 ACTIVE 

Turn the ignition off. 
Reconnect the ECM harness connector. 
Reconnect the EGR Airflow Control Valve harness connector. 
Ignition on, engine not running. 
With the scan tool, read DTC's. 

Is DTC P0488 active? 

Yes »Go To 9 

No »Repair complete. The removal/installation of the harness connectors cleared the condition. 

9. ECM 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Turn the ignition off. 
Disconnect the EGR Airflow Control Valve hamess connector. 
Ignition on, engine not running. 
With the scan tool, read DTC's. 

Is P0487 active? 

Yes »Replace the EGR Airflow Control Valve. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0489-EGR CONTROL CIRCUIT LOW 
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Theory of Operation 
There are two portions to this diagnostic: 1. The diagnostic monitors motor effort as a measure of current. When the 
valve is opening to a position, and uses too much motor effort to achieve that position the diagnostic will fail. This 
will most likely occur in a situation when the valve is stuck. 2. At every key on, the valve tries to recalibrate it's 
position. The valve shaft will move until it comes into contact with the valve. If the distance the valve shaft must 
move is different by a calibrated amount than the original learned movement then the diagnostic fails. This will most 
likely occur if the valve is stuck in an open position. The valve will perform this autozero function at every key on 
and every time the valve is commanded closed throughout the engine operating cycle. The ECM will illuminate the 
MIL lamp after the diagnostic runs and fails in two consecutive drive cycles. The ECM will also turn on the ETC 
lamp. During this time the ECM will not longer control the EGR valve. The MIL lamp will turn off once the diagnostic 
runs and passes in 4 consecutive drive cycles. 

• When Monitored: 
At key on, while engine running 

• Set Condition: 
Motor effort exceeds a calibrated level or autozero function fails. 

Possible Causes 

i EGR VALVE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. DTC P0489 ACTIVE 

Ignition on, engine not running. 

With the scan tool, read DTC's. 

Is DTC P0489 active? 

Yes »Replace EGR valve. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Refer to the INTERMITTENT CONDITION - DIESEL (Refer to 9 - ENGINE - DIAGNOSIS AND TEST-
ING) 
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P0501-VEHICLE SPEED SENSOR 1 PERFORMANCE 
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• When Monitored: 
While the engine is running . 

• Set Condition: 
The ECM indicates signals of motion; however, the VSS does not. 

Possible Causes 

VEHICLE SPEED SIGNAL CIRCUIT SHORTED TO VOLTAGE 

VEHICLE SPEED SIGNAL CIRCUIT OPEN BETWEEN CAB AND ECM 

VEHICLE SPEED SIGNAL CIRCUIT SHORTED TO GROUND 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. VEHICLE SPEED SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Disconnect the ABS/RWAl Module harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
Measure the voltage of the Vehicle Speed signal circuit in the ABS/RWAL or ECM harness connector. 

Is the voltage above 4.9 volts? 

Yes »Repair the short to voltage in the Vehicle Speed Signal circuit between the CAB and ECM. 
Perform POWERTRAIN VERIFICATION rEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. VEHICLE SPEED SENSOR SIGNAL CIRCUIT OPEN BETWEEN CAB AND ECM 

Turn the ignition off. 
Measure the resistance of the Vehicle Speed signal circuit between the ECM harness connector and the ABS/RWAl 
harness connector. 

Is the resistance above 5.0 ohms? 

Yes »Repair the open in the Vehicle Speed signal circuit between the CAB and ECM. 
Perform POWERTRAIN VERIFICATION rEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. VEHICLE SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

Measure the resistance between ground and the Vehicle Speed signal circuit at the ECM harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the Vehicle Speed signal circuit between the CAB and ECM. 
Perform POWERTRAIN VERIFICATION rEST - B.7l (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 
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4. ECM 

NOTE: Before continuing, check the ECM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

If there are no possible causes remaining, view repair. 

Repair 
Replace and program the ECM per Service Information. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0505-ENGINE SPEED AT IDLE - DATA ERRATIC, INTERMITTENT OR INCORRECT 
For a complete wiring diagram Refer to Sec,ion 8W. 

Theory of Operation 
This algorithm checks if the governor control system is unable to maintain idle speed. If idle speed is off by more 
than 50 RPM for a calibrated amount of time (15 seconds), the diagnostic sets a fault. 

• When Monitored: 
While engine is idling . 

• Set Condition: 
Idle speed error detected. 

I IDLE INSTABILITY 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

DiagnostiC Test 

1. OTHER DTC'S 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Are any other DTC'S present? 

Yes »Repair all other DTC's First. 

No »Go To 2 

2. P0505 ACTIVE 

With the scan tool, read DTC's. 

Is P0505 Active? 

Yes »Repair the erratic idle condition. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Repair complete. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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POS13-INVALID SKIM KEY 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Key on 

• Set Condition: 
Invalid Key Code received from SKIM Module 

GENERAL NETWORK ERROR 

KEY NOT PROGRAMMED 

INCORRECT KEY 

INCORRECT VIN IN ECM OR SKIM 

Possible Causes 

LOSS OF COMMUNICATION BETWEEN ECM AND SKIM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . 'ACTt\.tE DTC 

Ignition on, engine not running. 
With the scan tool, read the ECM DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Go To 6 

2. NO :COMMUNICATIO~ WITH SKIM 

With the scan tool, attempt to communicate with the SKIM. 

Car ... ~the 'scan -toot, communicate· with the SKIM? 

Yes »Go To 3 

No »Refer to Section 8 - Electrical VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS and perform 
the appropriate Diagnostic Pr,Ocedure. _. . 
Perform SKIM VERIFICATION. (Refer to 8 - ELECTRICALNEHICLE THEFT SECURITY - STANDARD 
PROCEDURE) j., 

3. SKIM TROUBLE CODES SET 

With the 'scan tool, check for SKIM DTCs. 

Are any DTCs present in the SKIM? 

Yes »Refer to Section 8 - ElectTical VEHICLE THEFT SECURITY - ELECTRICAL DIAGNOSTICS and perform 
the appropriate Diagnostic Procedure. . 
Perform SKIM VERIFICATION. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY - STANDARD 
PROCEDURE) 

No »Go To 4 
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4. VIN PROGRAMMED INTO ECM 

With the scan tool, display the VIN that is programmed in the ECM. 

Has a VIN been programmed into the ECM? 

Yes »Go To 5 

No »Program the correct VIN into the ECM and retest. 

5. ECM 

Perform SKIM VERIFICATION. (Refer to 8 • ELECTRICALNEHICLE THEFT SECURITY· STANDARD 
PROCEDURE) 

Turn the ignition off. 
Replace and program the SKIM per Service Information. 
Ignition on, engine not running. 
With the scan tool, erase all SKIM and ECM DTCs. 
Attempt to start and idle the engine. 
With the scan tool, read the ECM DTCs. 

Does the scan tool display this code? 

Yes »NOTE: Before continuing. check the ECM harness connector terminals for corrosion, damage, or termi-
nal push out. Repair as necessary. Replace and program the Engine Control Module per Service Infor
mation. 
Perform SKIM VERIFICATION. (Refer to 8 - ELECTRICALNEHICLE THEFT SECURITY - STANDARD 
PROCEDURE) 

No »Test Complete. 

6. IGNITION KEY 

NOTE: You must obtain the SKIM pin number. 

NOTE: This DTC could have been set if the SKIM harness connector was disconnected, or if the SKIM was 
replaced recently. 

NOTE: All keys that the customer uses for this vehicle must be tested to verify they are operating properly. 
Ignition on, engine not running. 
Verify the correct VIN is programmed into the ECM and SKIM. 
Turn the ignition off. 
With each customer key turn the ignition on and crank the engine to start. 
With the scan tool, read the ECM DTCs. Look for P0513. 

Is the DTe P0513 still active? 

Yes »Replace the Ignition Key. 
Perform SKIM VERIFICATION. (Refer to 8 - ELECTRICAUVEHICLE THEFT SECURITY - STANDARD 
PROCEDURE) 

No »Test Complete. 

NOTE: If this OTC cannot be reset, it could have been an actual theft attempt. 
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P0514-BATTERY TEMPERATURE SENSOR PERFORMANCE 
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Theory of Operation 
There are two parts to this fault code, a key on check and a rationality check. After an 8 hour cold soak, at key ON 
the readings for the ambient air temperature, battery temperature and intake air temperature and coolant tempera
ture are all compared. If the temperatures differ more than a calibrated amount, then the appropriate sensor fault 
code would be recorded. The key on monitor is disabled for ambient temperatures below -6.7° C (20 0 F). This mon
itor looks for all the sensors to be grouped on one temperature or, in the case that the monitor fails, three sensors 
grouped at one temperature and one outlier. In the case that all four sensor values are distributed over a range of 
temperatures this diagnostic will not run. A block heater is one possible cause of such a distribution. The rationality 
check is referred to as a dither. The dither looks at the temperature reading from the sensor over time and ensures 
that it changes. This monitor is used to detect a "stuck" sensor. If the sensor reading does not change over a cal
ibrated time limit, the fault will be recorded. Both the key-on and dither portions of this rationality error require that 
the diagnostic fails in two consecutive drive cycles before the MIL lamp is lit. During this time the ECM uses an 
default value for the intake air temperature. The ECM turns off the MIL lamp when the diagnostic runs and passes 
in 4 consecutive drive cycles . 

• When Monitored: 
Key on engine off and while engine is running . 

• Set Condition: 
At key on engine off, the intake air temperature sensor reads differently than the battery temperature and 
ambient air temperature sensors. Or while the engine is running the ECM does not read a change in value 
from the intake air temperature sensor over time. 

BATTERY TEMP SENSOR 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. BATTERY TEMP SENSOR 

Remove the temperature sensor and reconnect the wiring harness connector to the sensor. 
Monitor scan tool, while heating the sensor with an external heat source (DO NOT USE OPEN FLAME). 

Does the reading from the sensor increase at least -150 C (5° F). on the scan tool? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 

No »Replace the battery temperature sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0516-BATTERY TEMPERATURE SENSOR CIRCUIT LOW 

2 

mIEILIOR' 
BiTTER' 
TEll PERA TU RE 

121 

1 ' 

K25 
20 

DBNT 

I' 19 ~'-
IU 

K9DO 
20 

D8JDG 

'I2~ CUD 

K25 K900 
18 18 

DBNT DBIDG 

wl~ ~l~ 
r BATT - - - - - - - - - - - -Sa;SOR 'IIODULE. 

I TEMP GROUND I EIIIIIIE 
SIGNAL COIITROL 

I I I MIT 

I' AIT 
L ________________ ~ 

BLACK 

rl r1 

~ 
jO roooo~ '00000 
20 00000 00000 
30 00000 0 00000 
~O 00000 00000 
50 00000 00000 
60 00000 00000 

'" ~ ./ 

'--' '-' 
"'\ 

SElSOR· IIODULE· 
lATTER' ENGINE 

TEIIPERATURE COIITROL C2 
(DIESEL) IG.U) 

For a complete wiring diagram Refer to Section 8W. 

j 
jj 
2j 
]j 
41 
5 ~ 

9 - 2021 

., •... 



9 - 2022 ENGINE - ELECTRICAL DIAGNOSTICS - 6.7L DIESEL --------- DR 

• When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM falls below a calibrated threshold for a certain period of time. 

Possible Causes 

BATTERY TEMP SENSOR 

(K25) SIGNAL CIRCUIT SHORTED TO GROUND 

(K25) SIGNAL CIRCUIT SHORTED 

INTERMITTENT CONDITION 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE· 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. BATTERY TEMP SENSOR 

Turn the ignition off. 

Disconnect the Battery temp sensor harness connector. 

Check connectors - Clean/repair as necessary. 
Measure the resistance of the Battery temp sensor. 

Is the resistance between 300 and 90k ohms? 

Yes »Go To 2 

No »Replace the battery temp sensor. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. (K25) SIGNAL CIRCUIT SHORTED TO GROUND 

Disconnect the ECM harness connectors. 
Check connectors - Clean/repair as necessary. 
Measure the resistance between the engine ground and the temperature sensor (K25) signal circuit at the sensor 
connector. 

Is the resistance more than 100 k ohms? 

Yes »Go To 3 

No »Repair the Battery temp sensor (K25) signal circuit shorted to ground. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

3. (K2S) SIGNAL CIRCUIT SHORTED 

Measure the resistance between the Battery temp sensor (K25) signal circuit and all other circuits in the ECM har
ness connector of the engine harness. 

Is the resistance more than 100k ohms? 

Yes »Go To 4 

No »Repair the (K25) signal circuit shorted to another circuit. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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4. INTERMITTENT CONDITION 

Reconnect the disconnected Battery temp sensor harness connector. 
While monitoring with scan tool, disconnect the temperature sensor harness connector. 

Did P0517 set? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0517·BATTERY TEMPERATURE SENSOR CIRCUIT HIGH 
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• When Monitored: 
With ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM is above a calibrated threshold for a certain period of time. 

BATTERY TEMP SENSOR 

(K25) SIGNAL CIRCUIT OPEN 

(K900) RETURN CIRCUIT OPEN 

(K25) SIGNAL CIRCUIT SHORTED 

ECM 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . BATTERY TEMP SENSOR 

Disconnect the Battery temp sensor harness connector. 

Check connectors - Clean/repair as necessary. 

Measure the resistance of the Battery temp sensor 

Is the resistance between 300 and 90k ohms? 

Ves »Go To 2 

No »Replace the Battery temp sensor. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. OPEN CIRCUIT 

Reconnect the disconnected Battery temp sensor harness connector. 

Disconnect the ECM harness connectors. 

Check connectors - Clean/repair as necessary. 

Measure the resistance between the temperature sensor (K25) signal and (K900) return circuits at the ECM harness 
connector. 

Is the resistance between 300 and 90k ohms? 

Yes »Go To 5 

No »Go To 3 

3. (K25) SIGNAL CIRCUIT OPEN 

Disconnect the Battery temp sensor harness connector. 

Measure the resistance of the sensor (K25) signal circuit between the sensor harness connector and the ECM har
ness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Repair the open (1<25) signal circuit. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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4. (K900) RETURN CIRCUIT OPEN 

Measure the resistance of the sensor (K900) return circuit between the sensor harness connector and the ECM 
harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No »Repair the open (K900) return circuit. 

Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

5. (K25) SIGNAL CIRCUIT SHORTED 

Check for a short circuit from (K2S) signal circuit to all other circuits at the ECM harness connector. 

Is the resistance more than 100k ohms? 

Yes »Go To B 

No »Repair the shorted (K2S) signal circuit. 

6. ECM 

Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

Reconnect the ECM harness connectors. 
While monitoring with the scan tool, use a jumper wire and connect the sensor (K25) signal circuit to the sensor 
(K900) return circuit at the sensor harness connector. 

Did P0516 set? 

Ves »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P051 B-CRANKCASE PRESSURE SENSOR CIRCUIT RANGE/PERFORMANCE 
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Theory of Operation 
The crankcase pressure sensor is used to monitor the pressure inside the crankcase. The ECM supplies the crank
case pressure sensor a 5-volt reference voltage. When the crankcase pressure is low, the sensor signal voltage is 
low. When the crankcase pressure is high. the sensor signal voltage is near the 5-volt reference voltage. The ECM 
monitors the crankcase pressure signal circuit voltage to calculate the pressure of the air within the crankcase. The 
ECM does not illuminate the MIL or ETC lamp for any of the crankcase pressure faults . 

• When Monitored: 
Ignition on, engine not running . 

• Set Condition: 
At key on, engine not running the crankcase pressure sensor reading is higher than a calibrated threshold. or 
during engine operation the crankcase pressure reading is not changing with engine operating conditions. 

Possible Causes 

CRANKCASE PRESSURE SENSOR 

RESISTANCE OR SHORT CIRCUIT IN WIRING HARNESS 

ECM 

INTERMITIENT CONDrTION 

CRANKCASE VENTED TO ATMOSPHERE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER OTCS 

Turn the ignition on 
Wait 5 seconds after ignition is turned on. 
With the scan tool. read DTCs. 

Is DTC P0510 or P051C active? 

Yes »Troubleshoot other DTCs first. 

No »Go To 2 

2. P051 C ACTIVE 

Turn the ignition off. 
Disconnect the crankcase pressure sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Turn the ignition on. 
With the scan tool, read DTes. 

Is OTC P051 C active? 

Yes »Go To 3 

No »Go To 5 
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3. P051 D ACTIVE 

Connect a jumper wire between the crankcase pressure (F855) 5-volt supply circuit and the (K926) Crankcase Pres
sure Signal circuit at the crankcase pressure sensor harness connector. 

With the scan tool, read DTCs. 

Is DTC P051 D active? 

Yes »Replace the Crankcase pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. CRANKCASE VENTED TO ATMOSPHERE 

Inspect engine for crankcase leaks of oil or crankcase gases. 

Check: Valve cover gasket. Crankcase breather tube. Dipstick tube.Block plugs.Oil fill cap. 

Are any leaks found? 

Yes »Repair leaks. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 5 

5. ECM 

Turn the ignition off. 
Disconnect the (C 1) ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 

Dirty or damaged pins? 

Yes »Replace/replace the ECM or engine harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 6 

6. ECM 

Turn the ignition off. 

Connect a jumper wire between the crankcase pressure (F855) 5-volt supply circuit and the (K926) Crankcase Pres
sure Signal circuit at the crankcase pressure sensor harness connector. 
Turn the ignition on. 
With the scan tool , read DTCs. 

Is DTC P051D active? 

Yes »High resistance or a short circuit has been detected in the engine harness. Repair/replace engine har-
ness. 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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Theory of Operation 
The crankcase pressure sensor is used to monitor the pressure inside the crankcase. The ECM supplies the crank
case pressure sensor a 5-volt reference voltage. When the crankcase pressure is low, the sensor signal voltage is 
low. When the crankcase pressure is high, the sensor Signal voltage is near the 5-volt reference voltage. The ECM 
monitors the crankcase pressure signal circuit voltage to calculate the pressure of the air within the crankcase. The 
ECM does not illuminate the MIL or ETC lamp for any of the crankcase pressure faults . 

• When Monitored: 
Ignition on, engine not running . 

• Set Condition: 
At key on, engine not running the crankcase pressure sensor reading is higher than a calibrated threshold. 

Possible Causes 

OTHER DTCS 

CRANKCASE PRESSURE SENSOR 

(K926) CRANKCASE PRESSURE SIGNAL CIRCUIT SHORTED TO THE (K916) SENSOR GROUND CIRCUIT 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO THE (K916) SENSOR GROUND 

(K926) CRANKCASE PRESSURE SIGNAL CIRCUIT OPEN 

(F855) 5-VOLT SUPPLY CIRCUIT OPEN 

(K926) CRANKCASE PRESSURE SIGNAL CIRCUIT SHORTED TO GROUND 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE· 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTCS 

Ignition on, engine not running. 
With the scan tool, read DTCs. 

Are there any 5-volt supply OTCs ? 

Yes »Repair other DTCs first. 

No »Go To 2 

2. P051 C ACTIVE 

Is DTC P051 C active? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 
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3. INTERMITTENT CONDITION 

II"U·..,.""'.... off. 

Disconnect the Crankcase pressure sensor 1/1 harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the voltage from the (F855) 5~volt supply circuit to the (K916) Sensor Return circuit at the sensor harness 
connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 4 

No »Go To 6 

4. CRANKCASE PRESSURE SENSOR 

While monitoring scan tool, use a jumper wire to connect the (F855) 5-volt supply circuit with the (K926) Crankcase 
Pressure Signal circuit at the sensor harness connector. 

Does the scan tool show a P051 D DTC? 

Yes »Replace the Crankcase pressure sensor 

Periorm POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 5 

5. (K926) CRANKCASE PRESSURE SIGNAL CIRCUIT SHORTED TO THE (K916) SENSOR GROUND 
CIRCUIT 

Turn the ignition off. 
Disconnect the ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (K926) Crankcase Pressure Signal circuit and (K916) Sensor ground circuit in 
the Crankcase pressure sensor harness connector. 

Is the resistance greater than 100 k Ohms? 

Yes »Go To 6 

No »Repair or replace the shorted wiring harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. (F855) 5 .. VOLT SUPPLY CIRCUIT SHORTED TO THE (K916) SENSOR GROUND 

Measure the resistance between the (F855) 5-volt Supply circuit and (K916) Sensor ground circuit in the Crankcase 
pressure sensor harness connector. 

Is the resistance greater than 100 k Ohms? 

Yes »Go To 7 

No »Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE-
DURE) 
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7. (K926) CRANKCASE PRESSURE SIGNAL CIRCUIT OPEN 

Measure the resistance of the (K926) Crankcase Pressure Signal circuit from the Crankcase Pressure Sensor har
ness connector and the ECM harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 8 

No »Repair or replace the open wiring harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

8. (F855) 5-VOLT SUPPLY CIRCUIT OPEN 

Measure the resistance between the (F855) 5-volt Supply circuit in the Crankcase Pressure Sensor harness con
nector with the (F855) 5-volt supply circuit in the ECM harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 9 

No »Repair or replace the open wiring harness. 
Perform POWERTRAIN VERIFICATION TEST· 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

9. CRANKCASE PRESSURE SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (K926) Crankcase Pressure Signal circuit in the Crankcase pressure sensor 
connector and battery negative. 

Is the resistance greater than 100 k Ohms? 

Yes »Go To 10 

No »Repair or replace the shorted to ground wiring harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

1 o. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (F855) 5-volt Supply circuit in the Crankcase pressure sensor connector and 
battery negative. 

Is the resistance greater than 100 k Ohms? 

Yes »Go To 11 

No »Repair or replace the shorted to ground wiring harness. 

11. ECM 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

While monitoring scan tool, use a jumper wire to connect the (F855) 5-volt supply circuit with the (K926) Crankcase 
Pressure Signal circuit at the sensor harness connector. 

Does the scan tool show a P051 D DTC? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symptom: (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST- B.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 
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Theory of Operation 
The crankcase pressure sensor is used to monitor the pressure inside the crankcase. The ECM supplies the crank
case pressure sensor a 5-volt reference voltage. When the crankcase pressure is low, the sensor signal voltage is 
low. When the crankcase pressure is high, the sensor signal voltage is near the 5-volt reference voltage. The ECM 
monitors the crankcase pressure signal circuit voltage to calculate the pressure of the air within the crankcase. The 
ECM does not illuminate the Mil or ETC lamp for any of the crankcase pressure faults. 

• When Monitored: 
Ignition on, engine not running . 

• Set Condition: 
The circuit voltage to the ECM is above a calibrated threshold for a certain period of time 

Possible Causes 

OTHER DTCS 

CRANKCASE PRESSURE SENSOR 

(K926) CRANKCASE PRESSURE SIGNAL CIRCUIT SHORTED TO (F855) 5-VOLT SUPPLY 

(F855) 5-VOLT SUPPLY SHORTED TO HIGH VOLTAGE 

(K916) SENSOR GROUND CIRCUIT OPEN 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER OTCS 

Ignition on, engine not running. 
With the scan tool, read DTCs. 

Are there any 5-volt supply OTCs ? 

Yes »Repair other DTCs first. 

No »Go To 2 

2. P051 D ACTIVE 

Is DTC P051 0 active? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

3. (F855) 5-VOLT SUPPLY 

Turn the ignition off. 
Disconnect the Crankcase pressure sensor harness connector. 

NOTE: Check connectors • Clean/repair as necessary. 
Measure the voltage between the (F855) 5-volt supply circuit and (K916) Sensor ground circuit of the Crankcase 
Pressure Sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 4 

No »Go To 5 
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4. CRANKCASE PRESSURE SENSOR 

While monitoring the scan tool, use a jumper wire to connect the (K916) Sensor ground circuit to the (K926) Crank
case Pressure Sgnal circuit at the Crankcase Pressure Sensor harness connector. 

Does the scan tool show a P-051C Crankcase Pressure sensor low DTC? 

Yes »Replace the Crankcase Pressure Sensor. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 5 

5. (K926) CRANKCASE PRESSURE SIGNAL CIRCUIT SHORTED VOLTAGE 

Turn the ignition off. 
Disconnect the ECM harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the voltage between the (K926) Crankcase Pressure Signal circuit of the Crankcase Pressure sensor con
nector and battery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 6 

No »Repair or replace the shorted wiring harness. 
Perform POWERTRAIN VERIFICATION TEST· 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. (F855) 5-VOLT SUPPLV SHORTED TO HIGH VOLTAGE 

Measure the voltage between the (F855) 5-volt supply circuit of the sensor connector and battery negative. 

Is the voltage less than 1 volt? 

Ves »Go To 7 

No »Repair or replace the shorted wiring harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. (K926) CRANKCASE PRESSURE SIGNAL CIRCUIT SHORTED TO (F855) 5-VOLT SUPPLY 

Measure the resistance between the (K926) Crankcase Pressure Signal circuit and the (F855) 5-volt supply circuit 
of the Crankcase Pressure sensor harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 8 

No »Repair or replace the shorted wiring harness. 
Periorm POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

8. (K916) SENSOR GROUND CIRCUIT OPEN 

Measure the resistance between the (K916) Sensor ground circuit in the Crankcase Pressure sensor harness con
nector with the (K916) Sensor ground circuit in the ECM harness connector. 

Is the resistance less than 10 ohms? 

Is the resistance less than 10 ohms? 

Yes »Go To 9 

No »Repair or replace the open wiring harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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9. ECM 

Reconnect the ECM harness connectors. 
Ignition on, engine not running. 
While monitoring scan tool, use a jumper wire to connect the (K916) Sensor ground circuit with the (K926) Crank
case Pressure Signal circuit at the Crankcase Pressure sensor harness connector. 

Does the scan tool show a P051 C Crankcase Pressure sensor low DTC? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0521-ENGINE OIL PRESSURE SENSOR PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The engine oil pressure switch is used by the ECM to monitor the lubricating oil pressure. If the oil pressure drops 
below the engine protection limit, the switch will open and cause the fault to log. The oil pressure switch is normally 
closed when the engine is not running and open when oil pressure is present. When the fault is set, the ECM 
illuminates the MIL light. There will be a torque derate issued by the ECM limiting the power output of the engine. 
The ECM will turn off the torque derate when the oil pressure reading is detected to be within the normal operating 
range. The ECM will turn off the MIL light after the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
While the key is on . 

• Set Condition: 
Oil pressure is detected with engine RPM = 0 for 30 seconds. 

OIL PRESSURE SWITCH 

(G6) SIGNAL CIRCUIT OPEN 

INTERMITTENT CONDITrON 

ECM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . OIL PRESSURE SWITCH 

Turn the ignition off. 
Disconnect the Oil pressure switch harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the oit pressure switch terminal and 
ground. 

Is the resistance less than 10 ohms? 

Ves »Go To 2 

No »Replace the oil pressure switch. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

awrrCH-olL 
PRESSURE 

81427840 
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2. (G6) SIGNAL CIRCUIT OPEN 

Disconnect the ECM harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the oil pressure switch (G6) signal circuit 
between the oil pressure switch harness connector and the ECM har
ness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 3 

No »Repair the open Oil pressure (G6) signal circuit. 

3. ECM 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Reconnect the ECM harness connectors. 
Turn the ignition on. 
Measure the voltage between the oil pressure (G6) signal circuit at the 
oil pressure switch harness connector and ground. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symp-
tom (Diagnostic Procedure). (Refer to 9 - ENGINE - DIAG
NOSIS AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0524-ENGINE OIL PRESSURE TOO LOW 

r - - - - - - MODULE. 
I I ElGIIIIE 
I I COIIITROL 

OIL I 
I PRESSURE I 
l ___ 1!.GNAL _ ~ 

"i e

• 

G6 
18 

VTIGY 

PAESSUAE 
~ SWlTeH·OIL 

" r-"l 

10 ~ooo~ 1'0000;;- f r BLACK 20 00000 00000 II 
3D 00000 0 00000 21 

\ 40 00000 00000 31 

~ 
50 00000 00000 41 

~ 1 60 00000 00000 ~1 

~ ~ 

2m f1~1 
~ ~ 

IE5lIE'J 

~ 
IIODULE· 
ElallllE 

S.ITCH·OIL CONTROL C1 
PRESSURE (l.lLl 

.. -. 
For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The engine oil pressure switch is used by the ECM to monitor the lubricating oil pressure. If the oil pressure drops 
below the engine protection limit, the switch will open and cause the fault to log. The oil pressure switch is normally 
closed when the engine is not running and open when oil pressure is present. When the fault is set, the ECM 
illuminates the MIL light. There will be a torque derate issued by the ECM limiting the power output of the engine. 
The ECM will turn off the torque derate when the oil pressure reading is detected to be within the normal operating 
range. The ECM will turn off the MIL light after the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
While the engine is running . 

• Set Condition: 
The oil pressure detected by the ECM is less than a calibrated value. 

LOW OIL LEVEL 

(G6) SIGNAL CIRCUIT SHORT TO GROUND 

OIL PRESSURE SWITCH 

INTERNAL ENGINE DAMAGE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. LOW OIL LEVEL 

Check the engine oil level. 

Is the engine oil in the safe operating range? 

Yes »Go To 2 

No »Repair any condition that may cause the oil level to be above or below the safe operating range. 
Perform POWERTRAIN VERIFICATION TEST VER - S.7L. (Refer to 9 - ENGINE - STANDARD PRO· 
CEDURE) 

2. SIGNAL CIRCUIT SHORT TO GROUND 

With the scan tool, erase DTCs. 
Turn the ignition off. 
Disconnect the oil pressure switch harness connector. 
Turn the ignition on for 1 minute. 

Did DlC P0521 set? 

Yes »Go To 3 

No »Repair the (GS) signal circuit shorted to ground. 
Perform POWERTRAIN VERIFICATION TEST VER - 6.7L. (Refer to 9 - ENGINE - STANDARD PRO
CEDURE) 
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3. OIL PRESSURE SWITCH 

Measure the engine oil pressure with a mechanical gauge. 

Is the oil pressure within the acceptable operating range? 

Ves »Replace the oil pressure switch. 
Perform POWERTRAIN VERIFICATION TEST VER - 6.7L. (Refer to 9 - ENGINE - STANDARD PRO
CEDURE) 

No »Repair internal engine damage. 
Perform POWERTRAIN VERIFICATION TEST VER - 6.7L. (Refer to 9 - ENGINE - STANDARD PRO
CEDURE) 
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P0532-A/C PRESSURE SENSOR CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The AlC pressure sensor is mounted in the Freon circuit of the AlC system. This sensor monitors the pressure in 
the system. This pressure information is part of the information the TIPM uses to determine if the AlC clutch should 
turned on or off. This information is also important to protect the Freon compressor from damage. A MIL lamp will 
not be lit for this fault. The customer may notice poor AlC performance . 

• When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the TIPM falls below a calibrated threshold for a certain period of time. 

Possible Causes 

OTHER DTC'S 

AlC PRESSURE SENSOR 

(C18) SIGNAL CIRCUIT SHORTED TO (K55) RETURN CIRCUIT 

(C818) 5-VOLT SUPPLY CIRCUIT SHORTED TO (K55) RETURN CIRCUIT 

(C18) SIGNAL CIRCUIT OPEN FROM TIPM HARNESS CONNECTOR TO AlC HARNESS CONNECTOR 

(C818) 5-VOLT SUPPLY CIRCUIT OPEN FROM TIPM HARNESS TO AlC HARNESS CONNECTORS 

(C18) SIGNAL CIRCUIT SHORTED TO GROUND 

(C818) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

ECM 

INTERMITIENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Turn the ignition on. 
With the scan tool, read DTCs. 

Are other DTC's present? 

Yes »Repair other DTC's first. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 
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2. HARNESS OPEN 

Disconnect the AlC pressure sending unit harness connector. 

NOTE: Check connectors· Clean/repair as necessary. 
Measure the voltage between the (C818) 5-volt supply and (C918) 
return circuits of the sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 3 

No »Go To 4 

3. AlC PRESSURE SENSOR 

While monitoring scan tool, use a jumper wire to connect the (C818) 
5-volt supply circuit to the (C18) signal circuit at the sensor harness 
connector. 

Did P0533 set? 

Yes »Replace the AlC pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 

D 

TRANSDUCER-AiC 

PRESSURE 

(6.7UGAS) 
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PRESSURE 
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81b98c94 
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4. (C18) SIGNAL CIRCUIT SHORTED TO THE (C918) RETURN CIRCUIT 

Turn the ignition off. 
Disconnect the C7 TIPM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (C18) signal circuit and (C918) 
return circuit in the sensor harness connector. 

Is the resistance greater than 100k Ohms? 

Ves »Go To 5 

No »Repair the (C18) signal circuit shorted to the (C918) return 
circuit. 
Periorm POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

14 

5. (C818) 5-VOLT SUPPLY CIRCUIT SHORTED TO THE (C918) RETURN CIRCUIT 

Measure the resistance between the (Ca18) 5-volt supply circuit and 
(C918) return circuit in the sensor harness connector. 

Is the resistance greater than 100k Ohms? 

Ves »Go To 6 

No »Repair the (C818) 5-volt supply circuit shorted to the (C918) 
return circuit. 
Periorm POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. (C18) SIGNAL CIRCUIT OPEN FROM TIPM HARNESS CONNECTOR TO AlC HARNESS CONNECTOR 

Measure the resistance of the (C18) signal circuit between the sensor 
harness connector and the C7 TIPM harness connector. 

Is the resistance less than 10 Ohms? 

Ves »Go To 7 

No »Repair the open (C18) signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

TRANSDUCER-AiC 
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7. (C818) 5·VOLT SUPPLY CIRCUIT OPEN FROM ECM HARNESS CONNECTOR TO AlC HARNESS CONN 

Measure the resistance of the (C818) S-volt supply circuit between the 
sensor harness connector and the C7 TIPM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 8 

No »Repair the open (C818) S-volt supply circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
'(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

8. (C18) SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (C18) signal circuit in the sensor 
harness connector and battery negative. . 

Is the resistance greater than 100k Ohms? 

Yes »Go To 9 

No »Repair the (C18) signal circuit shorted to ground. 
Perform ,POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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9. (C818) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between the (C818) 5-volt supply circuit in the 
sensor harness connector and battery negative. 

Is the resistance greater than 100k Ohms? 

Ves »Go To 10 

No » Repair the (C818) 5-volt supply circuit shorted to ground. 

10. ECM 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Reconnect the ECM harness connectors. 
Turn the ignition on. 
While monitoring scan tool, use a jumper wire to connect the (C818) 
5-volt supply circuit with the (C18) signal circuit at the sensor harness 
connector. 

Did DTC P0533 set? 

Yes »Test Complete. 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0533-A/C PRESSURE SENSOR CIRCUIT HIGH 
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Theory of Operation 
The AlC pressure sensor is mounted in the Freon circuit of the AlC system. This sensor monitors the pressure in 
the system. This pressure information is part of the information the C7 TIPM uses to determine if the AlC clutch 
should turned on or off. This information is also important to protect the Freon compressor from damage. A MIL 
lamp will not be lit for this fault. The customer may notice poor AlC performance . 

• When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the C7 TIPMis above a calibrated threshold for a certain period of time. 

Possible Causes 

OTHER DTC'S 

AlC PRESSURE SENSOR 

(C18) SIGNAL CIRCUIT SHORTED TO BATTERY POSITIVE 

(C818) 5-VOLT SUPPLY CIRCUIT SHORTED TO BATTERY POSITIVE 
# 

(C918) RETURN CIRCUIT OPEN FROM C7 TIPM HARNESS CONNECTOR TO AlC HARNESS CONNECTOR 

TIPM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Turn the ignition on. 
With the scan tool, read DTCs. 

Are other DTC's present? 

Yes »Repair other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 
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2. HARNESS OPEN 

Turn the ignition off. 
Disconnect the AlC pressure sending unit harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Turn the ignition on. 
Measure the voltage between the (C818) 5-vott supply circuit and 
(C918) return circuit of the sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 3 

No »Go To 4 

3. Ale PRESSURE SENSOR 

While monitoring scan tool, use a jumper wire to connect the (C918) 
return circuit to the (C18) signal circuit at the sensor harness connector. 

Did P0532 set? 

Yes »Replace the AlC pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 

TRANSDUCER-AIC 
PRESSURE 
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PRESSURE 
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4. (C818) S-VOlT SUPPLY CIRCUIT SHORTED TO BATTERY NEGATIVE 

Turn the ignition off. 
Disconnect the C7 TIPM harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the voltage between the (C818) 5-volt supply circuit at the har
ness connector and battery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 5 

No »Repair the (C818) 5-volt supply circuit shorted to the battery 
negative. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

5. (C18) SIGNAL CIRCUIT SHORTED TO BATTERY NEGATIVE 

Measure the voltage between the (C18) signal circuit at the harness 
connector and battery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 6 

No »Repair the (C18) s!gAal circuit shorted to the battery nega-
tive. . 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. (C918) RETURN CIRCUIT OPEN FROM C7 TIPM HARNESS CONNECTOR TO AlC HARNESS 
CONNECTOR 

Measure the resistance of the (C918) return circuit between the sensor 
harness connector and the C7 TI PM harness connector. 

Is the resistance less than 10 Ohms? GRAY -§JID 
Yes »Go To 7 

No »Repair the open (C918) return circuit. 

7. TIPM 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Reconnect the C7 TIPM harness connectors. 
Turn the ignition on. 

While monitoring scan tool, use a jumper wire to connect the (C918) 
return circuit with the (C18) signal circuit at the sensor harness connec
tor. 

Did OTC P0532 set? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symp-
tom (Diagnostic Procedure). (Refer to 9 - ENGINE - DIAG
NOSIS AND TESTING) 

No »Replace the TIPM. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer·to 9 - ENGINE - STANDARD PROCEDURE) 
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P0541-INTAKE AIR HEATER CONTROL CIRCUIT 1 LOW 
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Theory of Operation 
The intake air heater is integrated into the intake manifold cover. The air heater element is used to heat incoming 
air into the intake manifold. This is done to help engine starting and improve driveability with cool or cold outside 
temperatures. Electrical supply for the air heater element is controlled by the ECM through the air heater relay. One 
heavy duty cable connects the air heater element to the air heater relay. This cable will supply 12 volts to air heater 
elements. The ECM will light the MIL lamp as soon as this diagnostic runs and fails. The ECM will turn off the MIL 
lamp when the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
When the ignition is on . 

• Set Condition: 
When the signal from the intake air heater output does not match the signal from the intake air heater feed
back. 

LOOSE CONNECTION 

INTAKE AIR HEATER RELAY 

Possible Causes 

SIGNAL CIRCUIT OPEN FROM RELAY TO ECM 

SIGNAL CIRCUIT SHORTED TO BATTERY NEGATIVE 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. RELAY CLICKING 

Ignition on, engine not running. 
With the scan tool, actuate the Intake Air Heater. 

Can you hear the Relay clicking? 

Yes »Go To 2 

No »Go To 3 

2. LOOSE CONNECTION 

While the relay is clicking, wiggle the wiring harness and connectors. 

Does this Interrupt the clicking? 

Yes »Repair the poor connection. 
Perform POWERTRAIN VERIFICATION TEST .. 6.7L. (Refer to 9 .. ENGINE .. STANDARD PROCE
DURE) 

No »Go To 3 
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3. INTAKE AIR HEATER RELAY 

Turn the ignition off. 
Remove the Intake Air Heater Relay. 
Check connectors - Clean/repair as necessary. 
Measure the resistance between the signal and return posts of the intake air heater relay. 

Is the resistance between 15 and 25 Ohms? 

Yes »Go To 4 

No »Replace the Intake Air Heater relay. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 ~ ENGINE - STANDARD PROCE
DURE) 

4. SIGNAL CIRCUIT OPEN FROM RELAY TO ECM 

Disconnect the ECM harness connectors. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the intake air heater relay signal circuit between the ECM connector and the intake air 
heater relay connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No »Repair the open signal circuit from PDC to ECM harness connector. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

5. SIGNAL CIRCUIT SHORTED TO BATTERY NEGATIVE 

Measure the voltage between the signal circuit of the intake air heater relay and battery negative. 

Is the voltage greater than 1 volts? 

Yes »Repair the signal circuit shorted to Battery negative. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 6 

6. ECM 

Reconnect the ECM harness connectors. 
Disconnect the intake air heater relay signal wire and use a jumper to connect it to battery negative. 
Turn the ignition on. 
With the scan tool, read DTCs. 

Did DTC P0542 set? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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Theory of Operation 
The intake air heater is integrated into the intake manifold cover. The air heater element is used to heat incoming 
air into the intake manifold. This is done to help engine starting and improve driveability with cool or cold outside 
temperatures. Electrical supply for the air heater element is controlled by the ECM through the air heater relay. One 
heavy duty cable connects the air heater element to the air heater relay. This cable will supply 12 volts to air heater 
elements. The ECM will light the MIL lamp as soon as this diagnostic runs and fails. The ECM will turn off the MIL 
lamp when the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
When the ignition is on . 

• Set Condition: 
When the signal from the Intake Air Heater output does not match the signal from the Intake Air Heater feed
back. 

LOOSE CONNECTION 

INTAKE AIR HEATER RELAY 

Possible Causes 

SIGNAL CIRCUIT SHORTED TO BATTERY NEGATIVE 

ECM 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. RELAY CLICKING 

Ignition on, engine not running. 
With the scan tool, actuate the Intake Air Heater relay. 

Can you hear the Relay clicking? 

Yes »Go To 2 

No »Go To 3 

2. LOOSE CONNECTION 

While the relay is clicking, wiggle the wiring harness and connectors. 

Does this interrupt the clicking? 

Yes »Repair the poor connection. 
Perform POWERTRAIN VERIFICATION TEST - 6.lL. (Refer to 9 - ENGINE .. STANDARD PROCE
DURE) 

No »Go To 3 
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3. INTAKE AIR HEATER RELAY 

Turn the ignition off. 
Remove the Intake Air Heater Relay. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the signal and return posts of the intake air heater relay. 

Is the resistance between 15 and 25 Ohms? 

Yes »Go To 4 

No »Replace the Intake Air Heater relay. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

4. SIGNAL CIRCUIT SHORTED TO BATTERY NEGATIVE 

Disconnect the ECM harness connector(s). 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the signal circuit of the intake air heater relay and battery negative. 

Is the resistance greater than 100 K ohms? 

Ves »Go To 5 

No »Repair signal circuit shorted to battery negative. 
Perform POWERTRAtN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. SIGNAL CIRCUIT SHORTED TO OTHER CIRCUITS 

Measure the resistance between the signal circuit of the intake air heater relay and all other circuits in the ECM 
harness connector. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 6 

No »Repair signal circuit shorted to other circuits. 

6. ECM 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Reconnect the ECM harness connectors. 
Turn the ignition on. 
Disconnect the intake air heater relay signal wire. 

Did DTC P0542? 

Ves »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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P0545-EXHAUST GAS TEMPERATURE SENSOR CIRCUIT LOW - BANK 1 SENSOR 1 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The aftertreatment temperature sensors are used by the ECM to monitor the engine exhaust temperatures in the 
aftertreatment system. The aftertreatment temperature sensors are thermistors and change resistance based on the 
temperature being measured. The ECM provides a 5-volt reference voltage to the sensor. The ECM monitors the 
change in signal voltage and converts this to a temperature value. When the exhaust gas temperature is cold, the 
sensor or thermistor resistance is high. The ECM signal voltage only pulls down a small amount through the sensor 
to ground. Therefore, the ECM senses a high signal voltage or low temperature. When the exhaust gas temperature 
is hot, the sensor resistance is low. The signal voltage pulls down a large amount. Therefore, the ECM senses a low 
signal voltage. or a high temperature. The ECM will set the fault code if it detects that the aftertreatment diesel 
particulate filter inlet exhaust gas temperature sensor signal voltage is less than a calibrated voltage for longer than 
a calibrated period. The ECM illuminates the MIL lamp immediately when the diagnostic runs and fails. A default 
value for the aftertreatment diesel particulate filter inlet temperature reading will be used and active regeneration of 
the diesel particulate filter will be disabled. The ECM will turn off the MIL lamp immediately after the diagnostic runs 
and passes . 

• When Monitored: 
Ignition ON 

• Set Condition: 
The ECM will set the fault if it detects that the diesel oxidation catalyst inlet exhaust gas temperature sensor 
signal voltage is greater than a calibrated voltage (VDC) for more than a calibrated time. 

Possible Causes 

FAILED SENSOR 

(K185) EXHAUST TEMPERATURE 1 SIGNAL CIRCUIT OPEN 

(K900) SENSOR GROUND CIRCUIT OPEN 

(K185) EXHAUST TEMPERATURE 1 SIGNAL SHORTED TO THE 5-VOLT SUPPLY CIRCUIT 

(K185) EXHAUST TEMPERATURE 1 SIGNAL SHORTED TO BATTERY 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. TEMPERATURE SENSOR 

Disconnect the Exhaust Temperature Sensor 1. 

NOTE: Check connectors - Clean/repair as necessary. 
Using an ohmmeter check the resistance of the sensor. 

Is the resistance 82k and 300k ohms at ambient temperature? 

Yes »Go To 2 

No »Replace the sensor 

Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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2. (K185) EXHAUST TEMPERATURE 1 SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND 
CIRCUIT 

Reconnect the Temperature sensor. 
Disconnect the ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (K185) Exhaust Temperature 1 
Signal circuit and (K900) Sensor groun~ circuit at the ECM harness 
connector. 

NOTE: The sensor's resistance value increases with decreasing 
temperature. 

Is the resistance between 82k and 3DOk ohms at ambient tem
perature? 

Yes »Go To 5 

No »Go To 3 

3. EXHAUST TEMPERATURE 1 SIGNAL CIRCUIT OPEN 

Disconnect the Exhaust Temperature Sensor 1. 
Measure the resistance of the (K185) Exhaust Temperature 1 Signal cir· 
cuit between the sensor harness connector and the ECM harness con
nector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Repair the open sensor Signal circuit. 
Perform POWERTRAfN VERIFICATION TEST. (Refer to 9 -
ENGINE - STANDARD PROCEDURE) 
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4. (K900) SENSOR GROUND CIRCUIT OPEN 

Measure the resistance of the (K900) Sensor ground circuit between the 
sensor harness connector and the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 

No »Repair the open Sensor ground circuit. 
Perfonn POWERTRAIN VERIFICATION TEST. (Refer to 9 -
ENGINE - STANDARD PROCEDURE) 
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5. (K185) EXHAUST TEMPERATURE 1 SIGNAL CIRCUIT SHORTED TO ANOTHER CIRCUIT 

Measure resistance from (K185) Exhaust Temperature 1 Signal circuit to 
all other circuits at the ECM harness connector. 

Is the resistance more than 100 k ohms? 

Yes »Go to 6 

No »Repair the circuits that are shorted together. 

Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 -
ENGINE - STANDARD PROCEDURE) 
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6. ECM 

Reconnect the ECM harness connector. 
While monitoring the Exhaust Temperature Sensor 1 with scan tool, use 
a jumper wire and connect the sensor (K185) Exhaust Temperature 1 
Signal circuit to the sensor (K900) Sensor ground wire at the sensor 
connector. 

Did the DTC for voltage high go inactive and the OTC for volt
age low become active? 

Yes »Refer to the INTERMITTENT CONDITION Symptom. (Refer 

No 

to 9 - ENGINE - DIAGNOSIS AND TESTING) 

» Replace the ECM. 
Periorm POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The aftertreatment temperature sensors are used by the Electronic Control Module (ECM) to monitor the engine 
exhaust temperatures in the aftertreatment system. The aftertreatment temperature sensors are thermistors and 
change resistance based on the temperature being measured. The ECM provides a 5 volt reference voltage to the 
sensor. The ECM monitors the change in signal voltage and converts this to a temperature value. When the exhaust 
gas temperature is cold, the sensor or thermistor resistance is high. The ECM signal voltage only pulls down a small 
amount through the sensor to ground. Therefore, the ECM senses a high signal voltage or low temperature. When 
the exhaust gas temperature is hot, the sensor resistance is low. The signal voltage pulls down a large amount. 
Therefore, the ECM senses a low signal voltage, or a high temperature. The ECM will set the fault if it detects that 
the diesel oxidation catalyst inlet exhaust gas temperature sensor signal voltage is greater than a calibrated voltage 
(VDC) for more than a calibrated time. The ECM illuminates the MIL lamp immediately when the diagnostic runs and 
fails. A default value for the aftertreatment diesel oxidation catalyst inlet temperature reading will be used and active 
regeneration of the diesel particulate filter will be disabled. The ECM will turn off the MIL lamp immediately after the 
diagnostic runs and passes . 

• When Monitored: 
Ignition ON 

• Set Condition: 
The ECM will set the fault if it detects that the diesel oxidation catalyst inlet exhaust gas temperature sensor 
signal voltage is greater than a calibrated voltage (VDC) for more than a calibrated time. 

Possible Causes 

EXHAUST GAS TEMPERATURE 1 SENSOR 

(K185) EXHAUST GAS TEMPERATURE 1 SIGNAL CIRCUIT OPEN 

(K900) SENSOR GROUND CIRCUIT OPEN 

(K185) EXHAUST GAS TEMPERATURE 1 SIGNAL CIRCUIT SHORTED TO THE (F855) 5-VOLT SUPPLY 

(K185) EXHAUST GAS TEMPERATURE 1 SIGNAL CIRCUIT SHORTED TO BATTERY 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . TEMPERATURE SENSOR 

Disconnect the Exhaust Gas Temperature Sensor 1. 

NOTE: Check connectors .. Clean/repair as necessary. 
Using an ohmmeter check the resistance of the sensor. 

Is the resistance 82k and 300k ohms at ambient temperature? 

Yes »Go To 2 

No »Replace the sensor 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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2. EXHAUST GAS TEMPERATURE 1 SENSOR CIRCUIT CHECK 

Reconnect the Temperature sensor. 
Disconnect the ECM harness connector. 

NOTE: Check connectors· Clean/repair as necessary. 
Measure the resistance between the (K185) Exhaust Gas Temperature 
1 Signal circuit and the (K900) Sensor ground circuit at the ECM har
ness connector. 

NOTE: The sensor's resistance value increases with decreasing 
temperature. 

Is the resistance 82k and 300k ohms at ambient temperature? 

Ves »Go To 5 

No »Go To 3 

3. (K185) EXHAUST GAS TEMPERATURE 1 SIGNAL CIRCUIT OPEN 

Disconnect the Exhaust Gas Temperature Sensor 1 
Measure the resistance of the (K185) Exhaust Gas Temperature 1 Sig
nal circuit between the sensor harness connector and the ECM harness 
connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Repair the open (K185) Exhaust Gas Temperature 1 Signal 
circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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4. (K900) SENSOR GROUND CIRCUIT OPEN 

Measure the resistance of the sensor (K900) Sensor ground circuit 
between the sensor harness connector and the ECM harness connec
tor. 

Is the resistance less than 10 Ohms? 

Ves »Go To 6 

No »Repair the open (K900) Sensor ground circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. (K185) EXHAUST GAS TEMPERATURE 1 SIGNAL CIRCUIT SHORTED TO ANOTHER CIRCUIT 

Measure resistance from (K185) Exhaust Gas Temperature 1 Signal cir
cuit to aU other circuits at the ECM harness connector. 

Is the resistance more than 100 k ohms? 

Ves »Go to 6 

No »Repair the circuits that are shorted together. 
Periorm POWERTRAIN VERIFiCATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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6. ECM 

Reconnect the ECM harness connector. 

While monitoring the Exhaust Gas Temperature Sensor 1 with scan tool, 
use a jumper wire and connect the (K185) Exhaust Gas Temperature 1 
Signal circuit to the (K900) Sensor ground circuit at the sensor connec
tor. 

Did the DTC for voltage high go inactive and the DTC for volt
age low become active? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symp-
tom. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

No »Replace the ECM. 

SENSOR·PRE

CATALYTIC 

TEMPERATURE 

(DIESEL) 

81a029af 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0562-BATTERV VOLTAGE LOW 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the key on or the engine running . 

• Set Condition: 
The battery voltage detected by the ECM is less than a calibrated value. 

P0622 PRESENT 

P2503 PRESENT 

P2504 PRESENT 

BATTERY TERMINAL CONNECTIONS 

ACCESSORY WIRING 

BATTERY 

HIGH RESISTANCE IN WIRE HARNESS 

ECM 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. P0622 PRESENT 

With the scan tool, read DTCs. 

Is P0622 set? 

Yes »Repair P0622 first. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. P2504 PRESENT 

With the scan tool, read DTCs. 

Is P2504 set? 

Ves »Repair P0504 first. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. P2503 PRESENT 

With the scan tool, read DTCs. 

Is P2503 set? 

Ves »Repair P2503 first. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 



DR --------- ENGINE .. ELECTRICAL DIAGNOSTICS ... 6.7L DIESEL 9 .. 2073 

4. BATTERY TERMINAL CONNECTIONS 

Visually inspect the positive and negative connections at the batteries and inspect the battery negative connections 
at the engine block. 

Are the connections free of corrosion and are they tight? 

Yes »Go To 5 

No »Repair the poor connections. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. ACCESSORY WIRING 

Check for add-on or accessory wiring at positive (+) terminal of the battery 

Are there any damaged wires at the battery? 

Yes »Repair accessory wiring. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 6 

6. BATTE RY(S) 

Perform battery load test using the Midtronics Micro 420 battery system tester. 

Did the battery(s) pass the test? 

Yes »Go To 7 

No »Replace the weak battery or batteries. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. HIGH RESISTANCE IN WIRE HARNESS 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Disconnect the battery terminals. 

Measure the resistance from the positive and negative battery posts to the appropriate circuits in the ECM harness 
connector 

Is the resistance less than 10 Ohms? 

Yes »Go To 8 

No »Repair the high resistance in the wire harness. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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8. ECM 

Reconnect the battery terminars. 

Measure and record the voltage between battery positive pins of the ECM connector and the battery negative cir
cuits of the ECM harness connector. 
Reconnect the ECM harness connectors. 
Use the scan tool to measure and record battery voltage. 

Are the readings within 3 volts of each other? 

Ves »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 

No »Replace the ECM. 

Replace and program the Engine Control Module (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0563-BATTERV VOLTAGE HIGH 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the key on or the engine running . 

• Set Condition: 
The battery voltage detected by the ECM is greater than a calibrated value. 

P0622 PRESENT 

P2503 PRESENT 

P2504 PRESENT 

BATTERIES IMPROPERLY INSTALLED 

ECM 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. P0622 PRESENT 

With the scan tool, read DTCs. 

Is P0622 set? 

Yes »Repair P0622 first. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. P2503 PRESENT 

With the scan tool. read DTCs. 

Is P2503 set? 

Yes »Repair P2503 first. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3.' P2504 PRESENT 

With the scan tool, read DTCs. 

Is P2504 set? 

Yes »Repair P2504 first. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 4 
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4. BATTERIES IMPROPERLY INSTALLED 

Disconnect the ECM harness connectors. 
Measure the battery voltage between the positive circuits and ground of the ECM harness connector. 

Is the voltage less than 19 volts? 

Yes »Go To 5 

No »Install the battery system correctly. 

5. ECM 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Reconnect the battery terminals. 
Measure and record the voltage between battery positive pins of the ECM connector and the battery negative cir
cuits of the ECM harness connector. 
Reconnect the ECM harness connectors. 
Use the scan tool to measure and record battery voltage. 

Are the readings within 3 volts of each other? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 

No »Replace the ECM. 
Replace and program the Engine Control Module (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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POS71-BRAKE SWITCH 1 PERFORMANCE 
For a complete wiring diagram Reter to Section 8W. 

Theory of Operation 
This diagnostic is designed to detect a faulty brake switch. The algorithm starts to run when the operator is driving 
above 30 mph (48 kmh) for more than 5 minutes. If after that time vehicle speed drops to below 2 mph (3 kmh) and 
the ECM does not detect brake activity the diagnostic will fail. The ECM will turn on the ETC lamp immediately after 
the diagnostic runs and fails . 

• When Monitored: 
Engine speed is above 30 mph (48 kmh) for more than 5 minutes 

• Set Condition: 
Vehicle speed is detected at 2 mph (3 kmh) without brake activity. 

VEHICLE SPEED SENSOR 

BRAKE SWITCH 

ECM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

With the scan tool, read DTC's. 

Are other DTCs present? 

Yes »Troubleshoot other DTCs first. 

No »Go To 2 

2. ECM 

Interview customer. This fault can be set if the customer coasts to a vehicle speed below 2 mph (3 kmh) by using 
the parking brake or exhaust brake. 

Did the customer coast to a near stop without using the service brake? 

Yes »Explain diagnostic operation to customer. Repair complete. 

No »Replace the ECM. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 



9 .. 2078 ENGINE .. ELECTRICAL DIAGNOSTICS" 6.7L DIESEL --------- DR 

P0572-BRAKE SWITCH 1 STUCK ON 

I BATT 10 

r F -------I MODULE· 

I ~ TOTAUY 
1 IIMTEGR1TED 

1 ® ® 1 POWER 
1 ~~SE ~~SE 1 

1 lOA 20A I 

~ _1 _____ 1.. ___ I 
15,(C3 

F202 
20 

PKIGY 

I 
• 8136 

V30 
20 

9 v e. 

VTIWT A103 629 

1 
18 20 

GYn:l.D DGNIT 

25 6 A 69 1 Cit. t- - - - ----t- - - - - - - - ----t 
V30 Al03 829 
20 18 20 

VTNJT GYIRD DGNH 

31 11 61 

V32 
20 

VTm 

21 t .... 
Vl2 
20 

VTIYL 

131 cnD 

V32 
18 

VTIYL 

ale2 

2, 
L5D 
18 

·WTITN 
I 
.8214 
I 

LSO . 
18 

WTITN 

3 + C2n 

L5D 
18 

WTlTN 

I 
• 8111 
I 

L5D 
18 

WTlTN 

21 
MODULE· 
BAlKE 
PROVISION 

5'" 

14)9 
20 

BK/oR 

.... a201 

• Il2i 

I 
B29 
20 

DGNIT 

21 t .13D 

829 
18 

DG/WT 

"I .. 
r BRAKE - - - - - - - - - - - - - - - - - - - - BRAKE """"I MODULE· 

1 SWITCH NO.2 SWITCH NO.1 1 EUIIE 
1 SIGNAL SIGNAL I COITAOL 

1 ______ ------------- ______ 1 

For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
While the ignition is on 

• Set Condition: 
The brake switch status is = to OFF and the not brake switch status is = to ON for a calibrated amount of time. 

Possible Causes 

DAMAGED WIRING HARNESS OR CONNECTORS 

BRAKE SWITCH CIRCUIT SHORTED TO GROUND (BRAKE SWITCH WILL ALWAYS BE OFF) 

BRAKE SWITCH 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING) 

1. BRAKE SWITCH CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the brake switch connection. Inspect the pins and connector for damage. corrosion. etc. 
Disconnect the ECM connectors. Inspect the pins and connector for damage, corrosion, etc. 

NOTE: Check connectors· Clean/repair as necessary. 
Measure the resistance between the brake switch circuit in the ECM connector and battery negative. 

Is the resistance less than 10 ohms? 

Yes »Repair the Brake switch circuit shorted to ground. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. BRAKE SWITCH CIRCUIT SHORTED TO OTHER CIRCUITS IN HARNESS 

Measure the resistance between the brake switch wire in the ECM connector and aU other pins in the ECM con
nector. 

Is the resistance less than 10 ohms? 

Yes »Repair or replace the harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go-To 3 

3. ECM 

Reconnect the ECM connectors. 
Measure the resistance between the brake switch circuit at the switch connector and battery negative. 

Is the resistance less than 10 ohms? 

Yes »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 
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4. BRAKE SWITCH 

Reconnect the brake switch connector. 

Using the scan tool, clear the DTCs. 
Turn the ignition on. 
Cycle the brake pedal several times. 
Using the scan toolt read the DTCs. 

Has the brake switch low DTC returned? 

Yes »Replace the brake switch. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Perform INTERM11TENT CONDITION - DIESEL test. (Refer to 9 - ENGINE - DIAGNOSIS AND TEST-
ING) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
While the ignition is on . 

• Set Condition: 
The brake switch status is ::;; to ON and the not brake switch status is ::;; to OFF for a calibrated amount of time. 

Possible Causes 

DAMAGED WIRING HARNESS OR CONNECTORS 

BRAKE SWITCH CIRCUIT OPEN (BRAKE SWITCH WILL ALWAYS BE ON) 

BRAKE SWITCH CIRCUIT SHORTED TO BATTERY VOLTAGE (BRAKE SWITCH WILL ALWAYS BE ON) 

BRAKE SWITCH 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

1. BRAKE SWITCH CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the brake switch connection. Inspect the pins and connector for damage, corrosion, etc. 
Disconnect the ECM connectors. Inspect the pins and connector for damage, corrosion, etc. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance between the brake switch signal circuits in the ECM connector and the brake switch con
nector. 

Is the resistance less than 10 ohms? 

Yes »Go To 2 

No »Repair the open brake switch circuits. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. BRAKE SWITCH CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage between the brake switch circuits in the ECM connector and battery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 3 

No »Repair the short to voltage in the circuit. 

3. ECM 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Reconnect the ECM connectors. 
Install a jumper wire in the brake switch connector between signal circuit and to ground. 
Turn the ignition on. 
Cycle the brake pedal several times. 
Using the scan tool, read the DTCs. 

Is the DTC for brake switch low voltage present? 

Yes »Go To 4 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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4. BRAKE SWITCH 

Reconnect the brake switch connector. 
Using the scan tool, clear the DTCs. 
Turn the ignition on. 
Cycle the brake pedal several times. 
Using the scan tool, read the OTCs. 

Has the brake switch High DTC returned? 

Ves »Replace the brake switch. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Perform INTERMITTENT CONDITION - DIESEL test. (Refer to 9 - ENGINE - DIAGNOSIS AND TEST-
ING) 
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• When Monitored: 
While the ignition is on 

• Set Condition: 
Speed control MUX switch below 1.0 volts for 5 seconds. 

Possible Causes 

SIC WIRING HARNESS OBSERVABLE PROBLEM 

SIC SWITCH (ON/OFF) 

STEERING COLUMN CONTROL MODULE 

SIC SWITCH (RESUME/ACCEL) 

(V37) SIC SWITCH 1 SIGNAL CIRCUIT SHORTED TO GROUND 

(V37) SIC SWITCH 1 SIGNAL CIRCUIT SHORTED TO SENSOR GROUND 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. SIC SWITCH VOLTAGE BELOW 1.0 VOLT 

Turn the ignition on. 
With the scan tool, read the SIC Switch volts status in the ECM. 

Is the SIC Switch voltage below 1.0 volt? 

Yes »Go To 3 

No »Go To 2 

2. SIC WIRING HARNESS OBSERVABLE PROBLEM 

Turn the ignition off. 
Using the Schematics as a guide. inspect the Wiring and Connectors. 

Were any problems found? 

Ves »Repair as necessary. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. SIC SWITCH (ON/OFF) 

Turn the ignition off. 
Disconnect the SIC ONIOFF Switch harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Turn the ignition on. 
With the scan tool in Sensors. read the SIC Switch volts in the ECM. 

Did the SIC Switch volts change to 5.0 volts? 

Yes »Replace the SIC ON/OFF Switch. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 
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4. SIC SWITCH (RESUMEIACCEL) 

Turn the ignition off. 

Disconnect the SIC RESUMEIACCEL Switch harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 

With the scan tool in Sensors, read the SIC Switch volts in the ECM. 

Did the SIC Switch volts go above 4.0 volts? 

Yes »Replace the Resume/Aceel Switch. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 5 

5. SCCM SHORTED TO GROUND 

Tum the ignition off. 
Disconnect the C1 SCCM harness connector (instrument panel wiring side). 

Turn the ignition on. 

With the scan tool in Sensors, read the SIC Switch volts in the ECM. 

Did the SIC Switch volts change to 5.0 volts? 

Yes »Replace the Steering Column Control Module in accordance with the Service Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 6 

6. (V37) SIC SWITCH 1 SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the SIC ON/OFF Switch harness connector. 

Disconnect the ECM harness connectors. 

NOTE: Check connectors· Clean/repair as necessary. 
Measure the resistance between the (V37) SIC Switch 1 Signal circuit 
and ground (6-) at SIC ON/OFF Switch harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short to ground in the (V37) SIC Switch 2 Signal 
circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE· STANDARD PROCEDURE) 

No »Go To 7 
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7. (V37) SIC SWITCH 1 SIGNAL CIRCUIT SHORTED TO THE (V937) SIC SWITCH RETURN CIRCUIT 

Measure the resistance between the (V37) SIC Switch Signal circuit and 
the (V937) SIC Switch Return circuit at the ONIOFF switch harness 
connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (V37) SIC Switch 1 Signal cir-
cuit and the (V937) SIC Switch Return circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace and program the ECM in accordance with the Ser-
vice Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE· STANDARD PROCEDURE) 
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• When Monitored: 
Key on or Engine running. 

• Set Condition: 
Speed Control MUX switch above 11.5 volts for 5 seconds. 

Possible Causes 

SIC WIRING HARNESS OBSERVABLE PROBLEM 

STEERING COLUMN CONTROL MODULE 

SPEED CONTROL ON/OFF SWITCH 

(V37) SIC SWITCH 1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(V37) SIC SWITCH 1 SIGNAL CIRCUIT OPEN ECM TO CLOCK SPRING 

(V37) SIC SWITCH 1 SIGNAL CIRCUIT OPEN CLOCKSPRING TO SIC SWITCH 

(V937) SIC SWITCH RETURN CIRCUIT OPEN CLOCKSPRING TO SIC SWITCH 

(V937) SIC SWITCH RETURN CIRCUIT OPEN ECM TO CLOCKSPRING 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIA~NOSIS AND TESTING) 

Diagnostic Test 

1. SCAN TOOL SHOWS SPEED CONTROL SWITCH ONIOFF 

Turn the ignition on. 
With the scan tool in Inputs/Outputs, read the Speed Control inputs state in ECM. 
While monitoring the scan tool, push the Speed Control On/Off Switch several times, then leave it on. 

Did the scan tool show Speed Control Switch off and on? 

Yes »Go To 2 

No »Test Complete. 

2. SIC WIRING HARNESS OBSERVABLE PROBLEM 

Turn the ignition off. 
Using the Schematics as a guide, inspect the Wiring and Connectors. 

Were any problems found? 

Yes »Repair as necessary. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 3 
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3. STEERING COLUMN CONTROL MODULE 

Disconnect the C1 and C3 SCCM harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the (V937) SIC Switch Return circuit between 
the C1 and C3 SCCM harness connectors. 
Measure the resistance of the (V37) SIC Switch 1 Signal circuit 
between the C1 and C3 harness connectors. 

Was the resistance above 5.0 ohms for either circuit? 

Yes »Replace the Steering Column Control Module. 

No 

Periorm POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Go To 4 

4. SPEED CONTROL ON/OFF SWITCH 

Disconnect the Speed Control OnlOff Switch 2-way harness connector only. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance across the SIC On/Off Switch. 

Is the resistance between 20.3K and 20.7K ohms? 

Yes »Go To 5 

No »Replace the On/Off Switch. 
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Periorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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5. (V37) SIC SWITCH 1 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (V37) SIC Switch 1 Signal circuit at the 
OnlOff Switch connector. 

Is the voltage above 6.0 volts? 

Yes »Repair the (V37) V37 Switch 1 Signal circuit for a short to 
voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 ~ ENGINE - STANDARD PROCEDURE) 

No »Go To 6 

6. SIC SWITCH 1 SIGNAL CIRCUIT OPEN ECM TO SCCM 

Turn the ignition off. 
Disconnect the ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
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Measure the resistance of the (V37) SIC Switch 1 Signal circuit between the ECM connector and the C1 SCCM 
harness connector. 

Is the resistance below 5.0 ohms? 

Yes . »Go To 7 

No »Repair open in the (V37) SIC Switch 1 Signal circuit between the ECM and SCCM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. (V37) SIC SWITCH 1 SIGNAL CIRCUIT OPEN BETWEEN THE SCCM AND SIC SWITCH 

Measure the resistance of the (V37) SIC Switch 1 Signal circuit from the 
C3 SCCM harness connector to the SIC switch harness connectors. 

Is the resistance below 5.0 ohms? 

Yes »Go To 8 

No » Repair the open in the (V37) SIC Switch 1 Signal circuit 
between the SCCM and SIC Switches. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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8. (V937) SIC SWITCH RETURN CIRCUIT OPEN SCCM TO SIC SWITCH 

Measure the resistance of the (V937) SIC Switch Return circuit between 
the SIC Switch harness connectors to the SCCM harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 9 

No »Repair open in the (V937) SIC Switch Return circuit 
between the SCCM and the SIC Switches. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) ~ B 2 

~c:~:-,~, 
SPEED 

CONTROL- Cl.OCKSPRING C3 
RIGHT 81336d2a 

9. (V937) SIC SWITCH RETURN CIRCUIT OPEN BETWEEN THE ECM AND SCCM 

Measure the resistance of the (V937) SIC Switch Return circuit between the ECM harness connector to the C1 
SCCM harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace and program the ECM in accordance with the Service Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Repair open in the (V937) SIC Switch Return circuit from between the ECM and SeCM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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POS85-SPEED CONTROL SWITCH 1/2 CORRELATION 

V9l7 
22 

DBIUG 

By 
V937 

22 
DBIDG 

swnCH· 
SPEED 
CONTROL· 
LEFT 
1 CRUISE CONTROL ON 
2 CRUISE CONTROL Off 

V38 V37 VJ8 
22 22 22 22 
VT VTlOR VT VT/OR 

-----, h 3~ J-3 ---1---1 ',---!---------+-II::EDE~~:~ 
I CONTROL 
~ _______________ I 

51 Ct 41 Ct J l Ct 

V937 
20 

VTI13R 

I 
• 821. 
I 

V931 
20 

VTIBR 

V37 
20 
VT 

30 1-- - - --...r-
'( 51 '( 

V937 V37 
20 20 

VTIBR I 2 VT 

I:~: t- _I~ 1T8.L -
V937 

18 
VTIBR 

I 
• SD33 
I 

V9J7 V37 

V38 
20 

VTlOR 

- - - - - - - CUI 
52 Y 

V38 
20 

• 25 VTlOR 

_____ ~~4--.! CUD 

V38 
18 18 20 

VTIBR VT VTJOR 

~1~ ~.L~ Hl~ 
,.- Sic - - - SIC- - - - - - - - - - SIC - .., MODULE· 

t SWITCH SWITCH NO.1 SWITCH NO, 2 I ENGINE 
I RETURN SIGNAL SIGNAL I CONTROL 

'------------------_ ..... 

For a complete wiring diagram Refer to Section 8W. 

I MIT 
.1 AIT 

SWITCH· 
SPEED 
COInROL· 
RIGHT 
1 ACCEL 
2 RESUME 
3 DECEl 
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• When Monitored: 
Ignition on . 

• Set Condition: 
Speed control switches do not correlate with each other. 

Possible Causes 

SPEED CONTROL SWITCHES 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. SPEED CONTROL SWITCHES 

View repair? 

Repair 
Replace both speed control switches. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 • ENGINE - STANDARD PROCEDURE) 
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P0592-SPEED CONTROL SWITCH 2 CIRCUIT LOW 

....------------------------------------. ••• ,CH· 

V931 
22 

OBIDG 

AI 

.WITCH

.PEED 
CONTROL· 
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1 CRUISE CONTROL ON 
2 CRUISE CONTROL OFF 

vm V37 V38 V37 VJ8 
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o BlDG VT VTIOR VT VTIOR 

-----~,.1 3~ J-2 ----'-..... 1 1,---! ---------,-II :~~~~:Q I . conROL 

~ --- -----_____ _I 51 CI 4 r CI 31 Ct 

V931 V37 V38 
20 20 20 

VTIBR VT VTIOR 

I 
• S2U 
I 

V037 
20 

VT/BR 

3oL- -y--------
'( 51 '( -52 '( C219 

V937 VJ7 
20 20 

VTIBR 2 VT .: :::t -.: 'T8 1 - - - - - -

•• 033 
I 

V38 
20 

I 25 VT/OR 

II 24 .l C131 __ -A 

V937 V37 vau 
18 1B 20 

VT /BR VT VTIOR 

331 C2 40 1 CI 56 A C2 
,.- Sic- - - SIC- - - - - - - - - - Sic - I.ODULE. 

I SWITCH SWITCH NO.1 SWITCH NO.2 I EIIIIE 
I RETURN SIGNAL SIGNAL I COITROL 

~-----------------~ 

For a complete wiring diagram Refer to Section 8W. 

I Mn 
II An 

SPEED 
CONTROL· 
RllHl 
1 ACCEl 
2 RESUME 
3 DECEL 
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• When Monitored: 
While the ignition is on 

• Set Condition: 
Speed control MUX switch below 1.0 volts for 5 seconds. 

Possible Causes 

SIC WIRING HARNESS OBSERVABLE PROBLEM 

SIC SWITCH (ON/OFF) 

STEERING COLUMN CONTROL MODULE 

SIC SWITCH (RESUMEI ACCEL) 

(V3S) SIC SWITCH 2 SIGNAL CIRCUIT SHORTED TO GROUND 

(V3S) SIC SWITCH 2 SIGNAL CIRCUIT SHORTED TO (V937) SIC SWITCH RETURN CIRCUIT 

ECM 

Always perform the Pre-Diagnostic Troubleshooting pro~edure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. SIC SWITCH VOLTAGE BELOW 1.0 VOLT 

Turn the ignition on. 

With the scan tool, read the SIC Switch volts status in the ECM. 

Is the SIC Switch voltage below 1.0 volt? 

Yes »Go To 3 

No »Go To 2 

2. SIC WIRING HARNESS OBSERVABLE PROBLEM 

Turn the ignition off. 
Using the Schematics as a guide, inspect the Wiring and Connectors. 

Were any problems found? 

Yes »Repair as necessary. 
Perlorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 3 

3. SIC SWITCH (ON/OFF) 

Turn the ignition off. 
Disconnect the SIC ONIOFF Switch harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Turn the ignition on. 

With the scan tool in Sensors, read the SIC Switch volts in the ECM. 

Did the SIC Switch volts change to 5.0 volts? 

Yes »Replace the SIC ONIOFF Switch. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE-
DURE) . 

No »Go To 4 



DR --------- ENGINE· ELECTRICAL'DIAGNOSTICS ·6.7L_DIESEL 9 .. 2097 

4. SIC SWITCH (RESUMEJACCEL) 

Tum the ignition off. 
Disconnect the SIC RESUME/ACCEL Switch harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Ignition on, engine not running, 
With the scan tool in Sensors, read the SIC Switch volta tn the ECM. 

Did the SIC Switch volts go above 4.0 volts? 

Yes »Replace the Resume/AcceI Switch, 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE-
DURE) , 

No »Go To 5 

5. STEERING COLUMN CONTROL MODULE 

Turn the ignition off. 
Disconnect the C1 SCCM harness connector (instrument panel wiring side). 
Turn the ignition on. 
With the scan tool in Sensors, read the SIC Switch volts in the ECM, 

Old the SIC Switch volts change to 5.0 volts? 

Yes »Replace the Steering Column Control Module. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL), (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 6 

6. (V38) SIC SWITCH 2 SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Disconnect the SIC ON/OFF Switch harness connector. 
Disconnect the ECM harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the V3S) SIC Switch 2 Signal circuit 
and ground (B-) at SIC ONIOFF Switch harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair (V3S) SIC Switch 2 Signal circuit for a short to 

No 

ground. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Go To 7 .WlTCH. 
aPEED 

COHTROI.
LI!FT 81498028 
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7. (V38) SIC SWITCH 2 SIGNAL CIRCUIT SHORTED TO (V937) SIC SWITCH RETURN CIRCUIT 

Measure the resistance between the (V38) SIC Switch 2 Signal circuit 
and the (V937) SIC Switch Return circuit at the ONIOFF switch harness 
connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (V38) SIC Switch 3 Signal cir-
cuit and the (V937) SIC Switch Return circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace and program the ECM in accordance with the Ser-
vice Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

A 

[] 
A B 

~ 
SWITCH-

SPEED 

CONTROL· 

LEFT 

-§JID 
:I
G
@) 

A B 

A ~ C 

C 

SWITCH· 
SPEED 

CONTROl· 
RIGHT 

81498027 
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P0593-SPEED CONTROL SWITCH 2 CIRCUIT HIGH 

.--------------------------------------, •• ITCH· 
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'----------------------* 
For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Key on or Engine running . 

• Set Condition: 
Speed Control MUX switch above 11.5 volts for 5 seconds. 

Possible Causes 

SIC WIRING HARNESS OBSERVABLE PROBLEM 

STEERING COLUMN CONTROL MODULE 

SPEED CONTROL ONIOFF SWITCH 

(V38) SIC SWITCH 2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(V38) SIC SWITCH 2 SIGNAL CIRCUIT OPEN ECM TO CLOCK SPRING 

(V38) SIC SWITCH 2 SIGNAL CIRCUIT OPEN CLOCKSPRING TO SIC SWITCH 

(V937) SIC SWITCH RETURN CIRCUIT OPEN CLOCKSPRING TO SIC SWITCH 

(V937) SIC SWITCH RETURN CIRCUIT OPEN ECM TO CLOCKSPRING 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. SCAN TOOL SHOWS SPEED CONTROL SWITCH ONIOFF 

Turn the ignition on. 
With the scan tool in Inputs/Outputs, read the Speed Control inputs state in ECM. 
While monitoring the scan tool, push the Speed Control OnlOff Switch several times, then leave it on. 

Did the scan tool show Speed Control Switch off and on? 

Yes »Go To 2 

No »Test Complete. 

2. SIC WIRING HARNESS OBSERVABLE PROBLEM 

Turn the ignition off. 
Using the Schematics as a guide, inspect the Wiring and Connectors. 

Were any problems found? 

Yes »Repair as necessary. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 



DR ---------ENGINE - ELECTRICAL DIAGNOSTICS· 6.7L DIESEL 9 - 2101 

3. STEERING COLUMN CONTROL MODULE 

Disconnect the C1 and C3 SCCM harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the (V93?) SIC Switch Return circuit between 
the C1 and C3 SCCM harness connectors. 
Measure the resistance of the (V38) SIC Switch 2 Signal circuit 
between the C1 and C3 SCCM harness connectors. 

Was the resistance above 5.0 ohms for either circuit? 

Yes »Replace the Steering Column Control Module. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 

4. SPEED CONTROL ON/OFF SWITCH 

Disconnect the Speed Control OnlOff Switch harness connector only. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance across the SIC OnlOff Switch. 

Is the resistance between 20.3K and 20.7K ohms? 

Yes »Go To 5 

No »Replace the On/Off Switch. 

CLOCI<IIPRINQ C1 

CLOCKSPRING-C1 

CLOCKIPRING C3 

81336d32 

CLOCKSPRINO C3 

813393ca 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE • STANDARD PROCE
DURE) 
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5. (V3S) SIC SWITCH 2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition on. 

Measure the voltage of the (V3S) SIC Switch 2 Signal circuit at both SIC Switch harness connectors. 

Is the voltage above 6.0 volts? 

Yes »Repair the (V3S) SIC Switch 2 Signal circuit for a short to voltage. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 6 

6. (V3S) SIC SWITCH 2 SIGNAL CIRCUIT OPEN ECM TO SCCM 

Disconnect the ECM harness connector. 

NOTE: Check connectors ... Clean/repair as necessary. 
Measure the resistance of the (V38) SIC Switch Signal 2 circuit between the ECM connector and the C1 SCCM 
harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair open in the (V38) SIC Switch 2 Signal circuit between the ECM and the SCCM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. (V3S) SIC SWITCH 2 SIGNAL CIRCUIT OPEN SCCM TO SIC SWITCH 

Measure the resistance of the (V38) SIC Switch 2 Signal circuit from the C3 SCCM harness connector to the SIC 
Switch harness connectors. 

Is the resistance below 5.0 ohms? 

Yes »Go To S 

No »Repair the open in the (V38) SIC Switch 2 Signal circuit between the Steering Column Control Module 
and the SIC switches. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

8. (V937) SIC SWITCH RETURN CIRCUIT OPEN BETWEEN THE SCCM AND SIC SWITCHES 

Measure the resistance of the (V937) SIC Switch Return circuit between the SIC harness connectors to the C3 
SCCM harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 9 

No »Repair open in the (V937) SIC Switch Return circuit from Steering Column Control Module to the SIC 
switches. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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9. (V937) SIC SWITCH RETURN CIRCUIT OPEN BETWEEN THE ECM AND SCCM 

Measure the resistance of the (V38) SIC Switch Return circuit between the ECM harness connector and the C1 
SCCM harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace and program the ECM in accordance with the Service Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Repair open in the (V937) SIC Switch Return circuit between the ECM and Steering Column Control 
Module. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0601-INTERNAL MEMORY CHECKSUM INVALID 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
While the ignition is on . 

• Set Condition: 
A deviation between the ECM memory and a stored calibration. 

I~~SH ECM 

Possible Causes 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. FLASH ECM 

Using the scan toolt reflash the ECM with the proper calibration for the particular truck. 

Is the flash successful? 

Yes »Repair complete. 

No »Go To 2 

2. ECM 

With the scan toolt read DTCs. 

Did P0602 set after the reflash? 

Yes »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Test Complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0604-INTERNAL CONTROL MODULE RAM 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
While the key is on . 

• Set Condition: 
Intemal ECM software error. 

I REFLASH ECM 

Possible Causes 

ECM 

Always perform the Pra.Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE· 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. REFLASH ECM 

Using the scan tool, reflash the module with latest calibration 

Was the flash successful? 

Ves »Go To 2 

No »Replace the ECM. 

2. ECM 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Run the engine for one minute and shut off. 
With the scan tool, read DTCs. 

Did P0604 set? 

Yes »Replace the ECM. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Test Complete. 
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P0606-INTERNAL CONTROL PROCESSOR 

Theory of Operation 
This fault code is triggered when the internal PCM diagnostics detect a read or write error internal to the module. 
The PCM illuminates the MIL light immediately when the diagnostic runs and fails. The PCM will turn off the MIL 
light immediately after the diagnostic runs and passes. This fault code can only be caused by an internal PCM 
problem and may prevent the engine from starting . 

• When Monitored: 
With ignition on . 

• Set Condition: 
ECM has detected internal failures. 

Possible Causes 

ENGINE OR FUEL MODIFICATIONS THAT EXCEED OEM SPECIFICATIONS. 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. ECM 

Verify all chassis grounds are properly connected. Refer to BW-91 - CONNECTOR/GROUND/SPLICE LOCATION 
Ignition on, engine not running. 
With the scan tool, read DTC's. 

Is P-0606 stored? 

Yes »Repair complete. 

No »Replace and program the ECM in accordance with the Service Information. 
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P0607 ECU INTERNAL PERFORMANCE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The purpose of this test is to check the internal ECM fuel system diagnostic (ASIC) for proper operation by falsely 
inducing a failure and looking for the proper ECM response. At key off, the diagnostic overwrites injector on time 
and falsely cycles the injectors. If the internal ECM detection chip (ASIC) detects the firing and sets an error than 
the diagnostic passes. This diagnostic initially only runs at key off. If the diagnostic failed at the last key off cycle, 
then it will also run at the next cranking event. If the driver stalls the engine (manual transmission only) at the same 
moment that the key is turned off this diagnostic could fail. When the diagnostic fails, the ECM will flash the ETC 
lamp. 

• When Monitored: 
Initially at key off. If the diagnostic fails at last key off then it wiU also run at the next cranking event. 

• Set Condition: 
Induced failure does not set the internal ECM detection chip (ASIC) error. 

Possible Causes 

UPRATE KIT THAT MODIFIES INJECTOR ON TIME 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. INTERMITTENT CONDITION 

Interview the customer. Ask if the truck was stalled at key off shortly before the ETC lamp started flashing. 

Was the truck stalled at a recent key off event? 

Yes »Explain diagnostic to customer. Repair complete. 

No »Go To 2 

2. ECM 

Investigate truck for signs of a performance enhancement kit. 

Are there signs that the customer has used a performance enhancement kit? 

Yes »Repair complete. Return vehicle to owner. 

No »Replace the ECM 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 • ENGINE - STANDARD PROCEDURE) 
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P061A-ETC LEVEL 2 TORQUE PERFORMANCE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
This algorithm monitors the control system to ensure that the fueling output is consistent based on the operating 
conditions. The ECM will light the ETC lamp immediately after the diagnostic runs and fails. During this time the 
customer may experience an engine derate or engine running rough. The ECM will turn off the ETC lamp once the 
diagnostic passes in one drive cycle . 

• When Monitored: 
Engine running. 

• Set Condition: 
Varies with operation. Verifies the control system fueling output is consistent based on the operating condi
tions. 

SOFTWARE REVISIONrrSBS 

OTHER DTCS 

COOLANT TEMPERATURE SENSOR 

EXHAUST MANIFOLD PRESSURE SENSOR 

INTAKE MANIFOLD PRESSURE SENSOR 

INTAKE MANIFOLD PRESSURE SENSOR 

BRAKE SWITCH 

Possible Causes 

ENGINE OR FUEL MODIFICATIONS THAT EXCEED OEM SPECIFICATIONS 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . SOFTWARE REVISIONITSBS 

Check TSBs for software releases. 

Are there any new software releases? 

Yes »Reflash the ECM. 

No »Go To 2 

2. OTHER DTCS 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Are there any other DTCs? 

Yes »Repair all other DTC's first. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 
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3. COOLANT TEMPERATURE SENSOR 

With the scan tool, read the Freeze frame data. 

Is the coolant temperature reading uncharacteristically low for the operating conditions? 

Yes »Replace Coolant Temperature Sensor 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 

4. EXHAUST MANIFOLD PRESSURE SENSOR 

With the scan tool, read the Freeze frame data. 

Is the exhaust manifold pressure sensor reading higher than intake manifold pressure reading (boost 
pressure)? 

Yes »Replace the Exhaust Manifold pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 

5. INTAKE MANIFOLD PRESSURE SENSOR 

With the scan tool, read the Freeze frame data. 

Is the intake manifold pressure (boost pressure) sensor reading lower than the exhasut manifold pres
sure reading? 

Yes »Replace the Intake Manifold pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST; (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 6 

6. BRAKE SWITCH 

Using a scan tool monitor brake switch position while cycling the brake pedal. 

Is the brake switch status changing correctly? 

Yes »Go To 7 

No »Replace the brake switch or repair the wiring. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

7. ENGINE OR FUEL MODIFICATIONS THAT EXCEED OEM SPECIFICATIONS 

An Engine or Fuel modification that exceeds OEM specifications can affect the parameters that this diagnostic mon
itors. 
Any device/software that modifies the values reported by any of the Cummins actuators/sensors could fail this diag
nostic. 
Any device that puts a high parasitic load on the engine could also cause this diagnostic to fail. 

Is there evidence of Engine or Fuel modifications that exceed OEM specifications? 

Yes »Return vehicle to customer. 

No »Replace ECM. 
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P061 C-ETC LEVEL 2 RPM PERFORMANCE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
This diagnostic is testing for an internal ECM failure. The ECM redundantly calculates engine speed based crank
case speed sensor. This calculation is done in a different part of the ECM than the primary calculation. It detects if 
the primary engine speed calculation is lower than the redundant calculation by more than a calibrated amount 675 
rpm for a calibrated amount of time 2 sec. The ECM will light the ETC lamp when the diagnostic runs and fails. The 
light will remain on for the drive cycle or until both calculations agree for 2 seconds . 

• When Monitored: 
Engine speed is detected . 

• Set Condition: 
The primary engine speed calculation differs from the redundant engine speed calculation (internal calculation) 
by a calibrated amount for a calibrated amount of time. 

Possible Causes 

OTHER CRANKCASE SPEED SENSOR RELATED DTC'S 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. ECM 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Are the other OrCs? 

Yes »Repair other DTC's first. 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0622-GENERATOR FIELD CONTROL CIRCUIT/OPEN 
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Theory of Operation 
There are two communication lines between the ECM and alternator. Based on sensed battery voltage, the ECM 
commands the alternator to charge the batteries to a desired voltage. The max voltage the ECM will command the 
alternator to charge is 14.75 volts. The ECM then receives feedback from the alternator on the voltage level it is 
charging the batteries through a sense line. The ECM will not light a MIL lamp for this fault. 

• When Monitored: 
When the ignition is on . 

• Set Condition: 
The feedback signal does not match the commanded signal for the voltage regulator. 

Possible Causes 

GENERATOR 

(K20) GEN FIELD CONTROL CIRCUIT OPEN 

(A11) BATTERY POSITIVE SHORTED TO BATTERY NEGATIVE 

(K20) GEN FIELD CONTROL CIRCUIT SHORTED TO VOLTAGE 

(A11) BATTERY POSITIVE CIRCUIT OPEN 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . GENERATOR 

Turn the ignition off. 
Disconnect the Generator field harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance between the generator field terminals. 

Is the resistance between .5 and 15 Ohms? 

Yes »Go To 2 

No »Replace the Generator. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. (K20) GEN FIELD CONTROL CIRCUIT OPEN 

Disconnect the ECM harness connectors. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the (K20) Gen Field Control circuit between the Generator harness connector and the 
ECM harness connector. 

Is the resistance less than ,10 ohms. 

Yes »Go To 3 

No »Repair the open in the (K20) Gen Field Control circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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3. GENERATOR FIELD OPEN 

Measure the resistance of the generator field return circuit between the generator harness connector and battery 
negative. 

Is the resistance less·,'than 10 ohms. 
,~ ~ ~b \.( 

No »Repair the Generator field return shorted to Battery negative. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Yes »Go To 4 

4. (K20) GEN FIELD CONTROL CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage on the (K20) Gen Field Control circuit at the Generator harness connector. 

Is the voltage greater than 1 volt? 

Yes »Repair the short to voltage in the (K20) Gen Field Control circuit. 

No »Go To 5 

5. ECM 

While monitoring with scan tool, connect a jumper wire between the (K20) Gen Field Control circuit and the (A804) 
Gen Sense circuit in the alternator connector. 

Did the DTC return? 

Yes »Replace the ECM. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Repair complete. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0628-FUEL PUMP CONTROL CIRCUIT LOW 
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Theory of Operation 
The fuel lift pump is part of the fuel pump module. The fuel pump module is located in the fuel tank. The 12 volt 
electric pump is operate and controlled by the ECM. The ECM controls a circuit in the TIPM for transfer pump 
operation. Maximum current flow to the pump is 5 Amperes. With the engine running, the pump has a 1000/0 duty 
cycle. The MIL lamp will illuminate immediately after this diagnostic runs and fails. During this time. the customer 
may experience engine stumble/stall or low power due to tack of fuel supply to the high pressure system. The ECM 
will turn off the MIL lamp once the diagnostic runs and passes in 4 consecutive drive cyc1es . 

• When Monitored: 
White the key is on . 

• Set Condition: 
The commanded signal to the fuel lift pump relay does not match the feedback signal from the fuel lift pump 
relay. 

Possible Causes 

DAMAGED WIRING HARNESS 

(K31) FUEL LIFT PUMP CONTROL CIRCUIT SHORTED TO GROUND 

ECM 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Reter to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. (K31) FUEL LIFT PUMP CONTROL CIRCUIT SHORTED TO GROUND 

Disconnect the C2 ECM and C1 TIPM connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Using an ohmmeter, measure the resistance between ground and the 
(K31) Fuel Lift Pump Control circuit at the ECM connector. 

Is the resistance less than 10 Ohms? 

Yes »Fix or repair the wire harness. 

No 

Perform POWERTRAtN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Go To 2 10 

20 

30 

40 

50 

7 

MODULE· 

ENGINE 

CONTROLC2 

(B.7L) 

11 

21 

31 

31 

81772c6b 



9 - 2116 ENGINE - ELECTRICAL DIAGNOSTICS - 6.7L DIESEL ---------- DR 

2. ECMITIPM 

Turn Ignition off. 
Connect the C2 ECM harness connector. 
Turn the ignition on, engine off. 
Using a 12-volt test light connected to battery negative, probe the (K31) 
the Fuel Lift Pump Control circuit at the C1 TIPM connector. 
Toggle the lift pump actuator with the scan tool. 

NOTE: The test light must illuminate brightly. 
Compare the brightness to that of a direct connection to the battery. 

Does the test light cycle on and off and illuminate brightly? 

Yes »Replace the TI PM 

No 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0629-FUEL PUMP CONTROL CIRCUIT HIGH 
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Theory of Operation 
The fuel lift pump is part of the fuel pump module. The fuel pump module is located in the fuel tank. The 12 V 
electric pump is operate and controlled by the ECM. The ECM controls a circuit in the TIPM for transfer pump 
operation. Maximum current flow to the pump is 5 Amperes. With the engine running, the pump has a 100% duty 
cycle. The MIL lamp will illuminate immediately after this diagnostic runs and fails. During this time, the customer 
may experience engine stumble/stall or low power due to lack of fuel supply to the high pressure system. The ECM 
will turn off the MIL lamp once the diagnostic runs and passes in 4 consecutive drive cycles. 

• When Monitored: 
While the key is on . 

• Set Condition: 
The commanded signal to the fuel lift pump circuit in the TIPM does not match the feedback signal from the 
fuel lift pump circuit. 

WIRING HARNESS 

TIPM 

Possible Causes 

(K31) FUEL LIFT PUMP CONTROL CIRCUIT SHORTED TO EXTERNAL VOLTAGE 

(K31) FUEL LIFT PUMP CONTROL CIRCUIT OPEN 

FUEL LIFT PUMP GROUND CIRCUIT OPEN 

FUEL LIFT PUMP GROUND CIRCUIT SHORTED TO EXTERNAL VOLTAGE 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. POWER AT TIPM 

Using a voltmeter, measure the voltage on the Battery Supply wire to the TIPM. 
Turn the ignition on, engine off. 

Does the voltmeter show battery voltage? 

No »Fix or replace the open circuit in the Battery Supply Circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Ves »Go To 2 

2. DAMAGED WIRING HARNESS 

Turn Ignition off. 
Disconnect the ECM and TIPM connectors. Inspect the connectors for signs of damage or corrosion. 

NOTE: Check connectors - Clean/repair as necessary. 

Are any pins damaged? 

Yes »Fix or replace the harness 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 5 
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3. (K31) FUEL LIFT PUMP CONTROL CIRCUIT OPEN 

Using an ohmmeter, measure the resistance of the (K31) Fuel Lift Pump Control circuit between the C2 ECM con
nector and the C1 TfPM connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Repair the open in the (K31) Fuel Lift Pump Control circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

4. (K31) FUEL LIFT PUMP CONTROL CIRCUIT SHORTED TO EXTERNAL VOLTAGE 

Using a voltmeter, measure the voltage between battery negative and the (K31) Fuel Lift Pump Control circuit at the 
C1 TIPM connector. 

Is the voltage greater than 1 volt? 

No »Go To 5 

Yes »Fix or replace the harness. 

Perform POWERTRAIN VERIFICATION TEST {DIESEL}. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. (K31) FUEL LIFT PUMP CONTROL CIRCUIT SHORTED TO OTHER CIRCUITS 

USing an ohmmeter, measure the resistance between the (K31) Fuel Lift Pump Control circuit in the ECM connector 
and all other circuits in the ECM connectors. 

Is the resistance less than 10 Ohms? 

Yes »Fix or replace the harness. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 6 

6. ECM 

Connect the ECM and TIPM connectors. 

Using a back probing tool 6801, back probe the lift pump control circuit in from TIPM connector. 
Toggle the lift pump actuator with the Electronic Service Tool. 

Using a 12-volt test light connected to battery negative, probe the (K31) Fuel Lift Pump Control circuit at the TIPM 
connector. 

NOTE: The test light must illuminate brightly. 
Compare the brightness to that of a direct connection to the battery. 

Does the test light cycle on and off and illuminate brightly? 

No »Replace the ECM 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Yes »Go To 7 
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7. (K31) FUEL LIFT PUMP DRIVER CIRCUIT SHORTED TO OTHER CIRCUITS 

Using a back probing tool, back probe the (K31) Fuel Lift Pump Control circuit in the TIPM connector. 
Toggle the lift pump actuator with the scan Toot. 
Using a 12-volt test light connected to battery negative, check the lift pump control circuit at the TIPM connector. 

NOTE: The test light must illuminate brightly. 
Compare the brightness to that of a direct connection to the battery. 

Does the test light cycle on and off and illuminate brightly? 

Yes »Test complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace the TIPM 

Periorm POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P062C-ETC LEVEL 2 MPH PERFORMANCE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
While in cruise control, this diagnostic verifies that vehicle speed stays within 5 mph (8 kmh) of cruise control set
point. The diagnostic will abort if during this condition engine speed is decreasing by more than 13 rpm/sec. This is 
meant to detect a condition when the vehicle is travelling downhill as that could cause an increase in overall vehicle 
speed. This diagnostic will abort if the driver goes out of cruise mode by pressing the brake or accelerator pedal. 
Cruise will be disabled the rest of the drive cycle (until key off) . 

• When Monitored: 
Engine in cruise control mode but not travelling downhill. 

• Set Condition: 
Vehicle speed is more than 5mph (8 kmh) over targeted cruise control speed. 

VEHICLE SPEED SENSOR DTC'S 

SPEED CONTROL DTC'S 

ECM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS ANO TESTING) 

Diagnostic Test 

1. ECM 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Are the other DTCs? 

Yes »Repair other DTC's first. 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0630-VIN NOT PROGRAMMED IN PCM 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
While the key is on . 

• Set Condition: 
The VIN was not calibrated into the ECM. 

Possible Causes 

VIN NOT CALIBRATED INTO ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. VIN NOT CALIBRATED INTO ECM 

Using the scan tool, recalibrate the ECM with the proper VIN. 

Did the DTC P0630 reset? 

Yes »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 M ENGINE - STANDARD PROCE· 
DURE) 

No »Test Complete. 



DR ENGINE • ELECTRICAL DIAGNOSTICS· 6.7L DIESEL 9 - 2123 

P0633-SKIM SECRET KEY NOT STORED IN PCM 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
While the key is on. 

• Set Condition: 
The SKIM secret key was not calibrated into the ECM. 

IMPROPER IGNITION KEY IS BEING USED 

SKIM DTC'S 

SKIM NOT CALIBRATED PROPERLY 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. SKIM DTC'S 

With the scan tool, read SKIM DTCs. 

Are any SKIM DTC's present? 

Yes »Repair all SKIM DTCts first. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 • ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. IMPROPER IGNITION KEY IS BEING USED 

Verify that the proper ignition key is in the ignition lock on the steering column. 

Are the proper keys being used? 

Yes »Go To 3 

No »Use the proper key for the vehicle. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

3. SKIM NOT CALIBRATED PROPERLY 

Using the scan tool, recalibrate the ECM with the proper SKIM secret key. 
With the scan tool, erase DTCs. 
Cycle the ignition switch from on to off to on. 
With the scan tool, read DTCs. 

Did the DTC reset? 

No »Test Complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Yes »Verify information is correct and replace ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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P063C-GENERATOR VOLTAGE SENSE LOW 
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Theory of Operation 
There are two communication lines between the ECM and alternator. Based on sensed battery voltage, the ECM 
commands the alternator to charge the batteries to a desired voltage. The max voltage the ECM will command the 
alternator to charge is 14.75 volts. The ECM then receives feedback from the alternator on the voltage level it is 
charging the batteries. The ECM will not light a MIL lamp for this fault. 

• When Mon itored: 
Engine running . 

• Set Condition: 
Battery voltage exceeds charging voltage by more than a calibrated amount for a calibratable period of time. 

Possible Causes 

DAMAGED, CORRODED, OR LOOSE CONNECTIONS 

(A804) GENERATOR SENSE CIRCUIT SHORTED TO GROUND 

(A804) GENERATOR SENSE CIRCUIT OPEN 

OPEN CIRCUIT BETWEEN GENERATOR AND AUXILIARY BATTERY 

GENERATOR 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. BATIERY TERMINALS DAMAGED, CORRODED, OR LOOSE CONNECTIONS 

NOTE: Batteries must be fully charged and capable of passing a battery load test. The generator belt ten
sion must be within specification. Inspect the vehicle for any aftermarket equipment that may exceed the 
maximum generator output. 
Visually inspect the positive and negative connections at the battery. Visually inspect the battery negative connec
tions at the engine block. 

Are the connections free of corrosion and are they tight? 

Yes »Go To 2 

No »Clean and/or tighten the connections. 
Perform POWERTRAIN VERIFICATION TEST - 6.lL. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. (A804) GENERATOR SENSE CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C1 ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (AB04) Generator Sense circuit at the ECM harness connector and ground. 

Is the resistance greater than 100 k Ohms? 

Yes »Go To 3 

No »Repair/replace harness for a short to ground. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 
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3. (A804) GENERATOR SENSE CIRCUIT OPEN 

Measure the resistance of the (A804) Generator Sense circuit from the alternator harness connector to the ECM 
harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 4 

No »Repair/replace harness for an open circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

4. OPEN CIRCUIT BETWEEN GENERATOR AND AUXILIARY BATTERY 

Disconnect the positive battery cables from both the primary and auxiliary battery. 
Disconnect the harness from the auxiliary battery to the generator. 
Measure the resistance in the harness that connects the auxiliary battery to the generator. 

Is the resistance less than 10 ohms? 

Yes »Go To 5 

No »Repair/replace open circuit in wiring harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. GENERATOR 

Measure the resistance between the generator output stud and the generator Sense circuit on the generator con
nector. 

Is the resistance less than 10 ohms? 

Yes »Replace ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace generator. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P063D-GENERATOR VOLTAGE SENSE HIGH 
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Theory of Operation 
There are two communication lines between the ECM and generator. Based on sensed battery voltage, the ECM 
commands the generator to charge the batteries to a desired voltage. The max voltage the ECM will command the 
generator to charge is 14.75-volts. The ECM then receives feedback from the generator on the voltage level it is 
charging the batteries. The ECM will not light a MIL lamp for this fault, but the ETC lamp will be on solid. 

• When Monitored: 
Engine running . 

• Set Condition: 
Charging voltage exceeds battery voltage by more than a calibrated amount for a calibratable period of time. 

Possible Causes 

OTHER DTC'S 

SHORT CIRCUIT BETWEEN THE AUXILIARY BATTERY AND THE ECM 

OPEN CIRCUIT BETWEEN THE PRIMARY BATTERY AND THE AUXILIARY BATTERY 

SHORT CIRCUIT BETWEEN THE GENERATOR AND PRIMARY BATTERY 

OPEN CIRCUIT BETWEEN THE GENERATOR AND PRIMARY BATTERY 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

NOTE: Batteries must be fully charged and capable of passing a battery load test. The generator belt ten
sion must be within specification. Inspect the vehicle for any aftermarket equipment that may exceed the 
maximum generator output. 
Ignition on, engine not running. 
With the scan tool, read DTC's. 

Are there any other charging related faults? 

Yes »Troubleshoot other charging related DTC's first. 

No »Go To 2 

2. SHORT CIRCUIT BETWEEN THE AUXILIARY BATTERY AND THE ECM 

Using the scan tool, monitor battery voltage in the ECM module. 
Measure battery voltage of the primary battery (one that powers ECM) using a voltmeter. 

Is the reported voltage from the scan tool equal to both battery voltages? 

Yes »Go To 3 

No »Repair or replace open/short circuit in harness from battery to ECM 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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3. CIRCUIT BETWEEN THE PRIMARY BATTERY AND THE AUXILIARY BATTERY 

Turn the ignition off. 
Using a voltmeter, measure battery voltage of the auxiliary battery (one that generator charges). 

Is the measured voltage of the auxiliary batter equal to the measured voltage of the primary battery? 
NOTE: Primary battery voltage was measured in step 2 

Yes »Go To 6 

No »Go To 4 

4. OPEN CIRCUIT BETWEEN THE PRIMARY BATTERY AND THE AUXILfARY BATTERY 

Disconnect the positive battery cables from both the primary and auxiliary battery. 
Disconnect the cable that connects the primary battery to the auxiliary battery. 

NOTE: Check connectors • Clean/repair as necessary. 
Measure the resistance in the cable that connects the primary battery to the auxiliary battery. 

Is the resistance less than 10 ohms? 

Yes »Go To 5 

No »Repair/replace open circuit in the wiring harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. SHORT CIRCUIT BETWEEN THE GENERATOR AND PRIMARY BATTERY 

Turn the ignition off. 

Disconnect the positive battery cables from both the primary and auxiliary battery. 

Disconnect the battery cable that connects the primary battery to the auxiliary battery. 

NOTE: Check connectors - Clean/repair as necessary_ 
Measure the resistance between each end of the harness and battery ground. 

Is the measured resistance greater than 100k ohms? 

Yes »Go To 6 

No »Repair/replace short circuit in the wiring harness. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. OPEN CIRCUIT BETWEEN THE GENERATOR AND PRIMARY BATTERY 

Measure the resistance in the harness that connects the auxiliary battery to the generator. 

Is the resistance less than 10 ohms? 

Yes »Go To 7 

No »Repair/replace open circuit in the wiring harness. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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7. ECM 

Disconnect the generator harness connector. 
Disconnect the power cable from the generator stud to the auxiliary battery. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the generator output stud and the generator Sense circuit in the generator harness 
connector. 

Is the resistance less than 10 ohms? 

Yes »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace the Generator. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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Theory of Operation 
This sensor supply circuit provides a 5-volt supply to the engine speed sensor. A MIL lamp will be lit immediately 
after this diagnostic runs and fails. The MIL lamp will turn off once the diagnostic runs and passes in 4 consecutive 
drive cycles . 

• When Monitored: 
With the key on . 

• Set Condition: 
Voltage detected on the #2 sensor supply circuit is below a calibrated value. 

CRANKSHAFT POSITION SENSOR 

(K824) 5-VOLT SHORTED TO GROUND 

Possible Causes 

(K824) 5-VOLT SUPPLY SHORTED TO ANOTHER CIRCUIT 

INTERMITIENT CONDITION 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. CRANKSHAFT POSITION SENSOR 

Turn the ignition on. 
While monitoring with the scan tool, disconnect the Crankshaft speed sensor. 

NOTE: Check connectors - Clean/repair as necessary. 
With the scan tool, read DTCs. 

Did P0483 set? 

Yes »Replace Crankshaft speed sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE • STANDARD PROCE· 
DURE) 

No »Go To 2 

2. 5-VOLT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (K824) #2 5-volt supply circuit in the sensor harness connector and battery 
negative. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 3 

No »Repair the #2 (K824) 5-volt supply shorted to ground. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 • ENGINE - STANDARD 
PROCEDURE) 
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3. (K824) 5 .. VOLT SUPPLY SHORTED TO ANOTHER CIRCUIT 

Measure the resistance between the sensor (K824) #2 5-volt supply circuit in the ECM harness connector to all 
other circuits in the ECM harness connectors 

Is the resistance greater than 100k Ohms? 

Yes »Go To 4 

No »Repair the 5-volt supply shorted to another circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

4. CRANKCASE POSITION SENSOR DTC 

Reconnect the ECM harness connectors. 
Reconnect the disconnected Crankcase position sensor harness connector. 
Turn the ignition on. 
With the scan tool, read DTCs. 

Is DTC P0483 set? 

Yes »Repair the Crankcase position sensor DTC. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 5 

5. ECM 

Turn the ignition off. 
Disconnect the Crankcase position sensor harness connector. 
Turn the ignition on. 

Measure the voltage between the sensor (K824) #2 5-volt supply circuit at the Crankcase position sensor harness 
connector and the Crankcase position sensor ground. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 

No »Replace the ECM. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0643-SENSOR REFERENCE VOLTAGE 1 CIRCUIT HIGH 
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Theory of Operation 
This sensor supply circuit provides a 5-volt supply to the engine speed sensor. A MIL lamp will be lit immediately 
after this diagnostic runs and fails. The MIL lamp will turn off once the diagnostic runs and passes in 4 consecutive 
drive cycles . 

• When Monitored: 
With the key on . 

• Set Condition: 
Voltage detected on the #2 sensor supply circuit was above a calibrated value. 

(K824) 5-VOLT SHORTED TO VOLTAGE 

INTERMITTENT CONDITION 

ECM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. (K824) 5-VOLT SHORTED TO VOLTAGE 

Disconnect the ECM harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the #2 sensor supply circuit and all other circuits in the ECM connectors. 

Is the resistance less than 10 ohms? 

Ves »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 

No »Go To 2 

2. (K824) 5-VOLT SHORTED TO VOLTAGE 

Disconnect the ECM harness connectors. 

Disconnect the Crankcase position sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the voltage between the Crankcase position sensor (K824) 5-volt supply circuit and battery negative. 

Is the voltage greater than 1 volt? 

Ves »Repair the (K824) 5-volt supply shorted to voltage. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 
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3. ECM 

Tum the ignition off. 
Reconnect the ECM harness connectors. 
Turn the ignition on. 
Measure the voltage between the (K824) 5-volt supply circuit in the sensor harness connector and battery negative. 

Is the voltage greater than 6 volts? 

Yes »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 
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Theory of Operation 
The clutch on the AlC compressor controls the drive of the Freon compressor. The clutch is driven by a signal from 
the TIPM. The TIPM receives a signal from the ECM. The ECM receives various information from the operator 
controls and AlC system to determine when the clutch should be turned on. The system will activate the AlC clutch 
during AlC or defrost use. You will not receive a MIL lamp for this fault, but the customer may complain of poor AlC 
performance. 

• When Monitored: 
When the ignition is on . 

• Set Condition: 
When the signal from the AlC Clutch circuit output does not match the signal from the AlC Clutch feedback 

Possible Causes 

LOW VOLTAGE SUPPLY TO THE TIPM 

(C13) AlC CLUTCH CONTROL CIRCUIT OPEN 

(C13) AlC CLUTCH CONTROL CIRCUIT SHORTED TO GROUND 

TIPM 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . TIPM GROUND OPEN 

Ignition on, engine not running. 
Using a voltmeter, connect one voltmeter lead to Battery Positive and the other on TIPM ground. 

Does the voltmeter show battery voltage? 

Yes »Go To 2 

No »Fix or replace the open circuit in the Battery Return Circuit 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. AlC CLUTCH CONTROL CIRCUIT OPEN 

Disconnect the ECM and TI PM connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Using an Ohmmeter, measure the resistance of the (C13) AlC Clutch Control circuit between the TIPM and the C2 
ECM harness connector. 

Is the resistance less than 10 Ohms? 

No »Fix or replace the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Yes »Go To 3 
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3. (C13) AlC CLUTCH CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Measure the resistance between ground and the (C13) AlC Clutch Con
trol circuit at the TIPM harness connector. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 4 

No »Fix or replace the harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. ECMITIPM 

Connect the C2 ECM harness connector. 
Ignition on. engine not running. 
Using a 12k volt test light connected to battery negative, probe the (C13) 
AlC Clutch Control circuit at the TIPM harness connector while actuat
ing the AlC clutch circuit with the scan tool. 

NOTE: The test light must illuminate brightly. 
Compare the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes »Replace the TIPM. 

No 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P0647-AlC CONTROL CIRCUIT HIGH 
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Theory of Operation 
"The clutch on the AlC compressor controls the drive of the Freon compressor. The clutch is driven by a signal from 
the TIPM. The TIPM receives a signal from the ECM. The ECM receives various information from the operator 
controls and AlC system to determine when the clutch should be turned on. The system will activate the AlC clutch 
during AlC or defrost use. You will not receive a MIL lamp for this fault, but the customer may complain of poor A1C 
performance ." 

• When Monitored: 
When the ignition is on . 

• Set Condition: 
When the signal from the AlC Clutch output does not match the signal from the AlC Clutch feedback. 

Possible Causes 

WIRING HARNESS OR CONNECTIONS 

(C13) A1C CLUTCH CONTROL CIRCUIT SHORTED TO EXTERNAL VOLTAGE 

TIPM 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. (C13) AlC CLUTCH CONTROL CIRCUIT SHORTED TO EXTERNAL VOLTAGE 

Ignition off. 
Disconnect the C2 ECM and TIPM harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
Using a Voltmeter, measure the voltage on the (C13) AlC Clutch Control 
circuit at the TIPM hamess connector. 

Is the voltage less than 1 volt? 

Yes »Go To 2 

Yes »Repair or Replace the wiring harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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2. ECM 

Ignition off. 

Connect the C2 ECM and harness connector. 
Ignition on, engine not running. 

Using a 12-volt test light connected to ground, probe the (C13) AlC 
Clutch Control circuit at the TIPM connector while actuating the AlC 
Clutch with the scan tool. 

NOTE: The test light must illuminate brightly. 
Compare the brightness to that of a direct connection to the battery. 

Does ,the test light illuminate brightly? 

Yes »Go To 3 

No »Replace the ECM. 

3. TIPM 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Using a back probing tool 6801, back probe the AlC clutch power circuit in the TIPM connector 

81640084 

Using a 12-volt test light connected to ground, probe C3 AlC Clutch Output Control at the TIPM connector while 
actuating the AlC Clutch Circuit with the scan toot 

NOTE: The test light must illuminate brightly. 
Compare the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes »Perform INTERMITTENT CONDITION (DIESEL) test. (Refer to 9 - ENGINE - DIAGNOSIS AND TEST-
ING) . 

No »Replace the TIPM. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0652-SENSOR REFERENCE VOLTAGE 2 LOW 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
This sensor supply circuit provides a 5-volt supply to: 1. Engine position sensor 2. Intake manifold temperature/ 
pressure sensor 3. Exhaust pressure sensor 4. Fuel pressure sensor 5. Ambient temperature/pressure sensor 6. 
EGR valve 

• When Monitored: 
With the keyon . 

• Set Condition: 
Voltage detected on the sensor supply is below a calibrated value. 

Possible Causes 

ECM 

(F855) #1 5-VOLT SUPPLY SHORTED TO GROUND 

(F855) #1 5-VOLT SUPPLY SHORTED 

EXHAUST PRESSURE SENSOR 

FUEL RAIL PRESSURE SENSOR 

EGR VALVE 

FAN CLUTCH ASSEMBLY 

INLET AIR TEMPERATURE/PRESSURE SENSOR 

CRANKCASE PRESSURE SENSOR 

MAP SENSOR 

CAMSHAFT POSITION SENSOR 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. ECM 

Turn the ignition off. 
Disconnect the C1 ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Turn the ignition on. 
Measure the voltage between the Sensor (F855) #1 5-volt Supply and the Sensor (K916) #1 Return circuit at the 
ECM. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 2 

No »Replace and program the ECM in accordance with the Service Information. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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2. (F855) #1 5-VOLT SUPPLY SHORTED TO GROUND 

the Pressure sensors harness connectors and the engine position sensor. 
Measure the resistance between the (F855) #1 sensor supply circuits at the C1 ECM harness connector and battery 
negative. 

Is the resistance greater than 100K Ohms? 

Yes »Go To 3 

No »Repair the harness. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE· STANDARD PROCE
DURE) 

3. CAMSHAFT POSITION SENSOR 

Reconnect the ECM harness connector. 
While monitoring with the scan tool, disconnect the camshaft position sensor. 

Is DTC P0652 set? 

Yes »Go To 4 

No »Replace the camshaft position sensor. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

4. INTAKE MANIFOLD TEMPERATURE/PRESSURE (MAP) SENSOR 

While monitoring with the scan tool, disconnect the Intake manifold temperature/pressure (MAP) sensor. 

Is DTC P0652 set? 

Yes »Go To 5 

No »Replace the Intake manifold temperature/pressure (MAP) sensor. 
Perform POWERTRAIN VERIFICATION TEST· 6.7L. (Refer to 9 - ENGINE a STANDARD PROCE· 
DURE) 

5. EXHAUST PRESSURE SENSOR 1/2 

While monitoring with the scan tool, disconnect the Exhaust pressure sensor 1/2. 

Is DTC P0652 set? 

Yes »Go To 6 

No »Replace the Exhaust pressure sensor 1/2. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. FUEL RAIL PRESSURE SENSOR 

While monitoring with the scan tool, disconnect the Fuel rail pressure sensor. 

Is DTC P0652 set? 

Ves »Go To 7 

No »Replace the Fuel rail pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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7. INLET TEMPERATURE/PRESSURE (TBAP) SENSOR 

While monitoring with the scan tool, disconnect the Inlet temperature/pressure (TBAP) sensor. 

Is DTC P0652 set? 

Yes »Go To 8 

No ,» Replace the Inlet temperature/pressure (TBAP) sensor. 
Perform POWERTRAtN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

8. EGR VALVE 

While monitoring with the scan tool, disconnect the EGR valve. 

Is DTC P0652 set? 

Yes »Go To 9 

No »Replace the EGR valve. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

9. FAN SPEED SENSOR 

While monitoring with the scan tool, disconnect the Fan clutch assembly. 

Is DTC P0652 set? 

Yes »Go To 10 

No »Replace the Fan clutch assembly. 
Perform POWERTRAIN VERIFICATION TEST - 6.7l). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

10. CRANKCASE PRESSURE SENSOR 

While monitoring with the scan tool, disconnect the Crankcase pressure sensor. 

Is DTC P0652 set? 

Yes »Go To 11 

No »Replace the Crankcase pressure sensor: 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

11. (F855) #1 5-VOLT SUPPLY SHORTED 

Measure the resistance between the (F855) #1 sensor supply circuit of the ECM harness connector and an other 
circuits in both ECM hamess connectors. 

Is the resistance greater than 100K Ohms? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 

No »Repair the shorted circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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P0653-SENSOR REFERENCE VOLTAGE 2 HIGH 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
This sensor supply circuit provides a 5 volt supply to: 1. Engine position sensor 2. Intake manifold temperaturel 
pressure sensor 3. Exhaust pressure sensor 4. Fuel pressure sensor 5. Ambient temperature/pressure sensor 6. 
EGR valve 7. Fan clutch assembly 8. Crankcase pressure sensor A MIL lamp will be lit immediately after this diag
nostic runs and fails. The MrL lamp will turn off once the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
While the engine is running . 

• Set Condition: 
Voltage detected on the sensor supply is above a calibrated value. 

Possible Causes 

ECM 

(F855) 5-VOLT SUPPLY SHORTED TO VOLTAGE 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGIN E -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. ECM 

Turn the ignition off. 
Disconnect the ECM 60 pin harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Turn the ignition on. 
Measure the voltage between the Sensor (F855) #1 5-volt Supply and the Sensor #1 Return pin at the ECM. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 2 

No »Replace and program the ECM in accordance with the Service Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. 5-VOLT SUPPLY SHORTED TO VOLTAGE 

Key off. 
Disconnect the sensor connectors for each pressure sensor, and the engine position sensor. 
Disconnect the ECM 50 way harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine off. 
Measure the voltage between the supply circuit at each pressure sensor harness connector and battery negative. 
Measure voltage between the (F855) 5-volt supply circuit at the engine position sensor harness connector and bat
tery negative. 

Is the voltage less than 1 volt? 

Yes »Go To 3 

No »Repair the (F855) 5-volt supply shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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3. SENSOR SUPPLY SHORTED TO VOLTAGE IN HARNESS 

Measure the resistance between the #1 sensor supply circuit and all other circuit in the ECM connectors. 

Is the resistance less than 10 ohms? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Repair the harness shorted to voltage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P065A-GENERATOR SYSTEM PERFORMANCE 
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I ...!ENSE __ CONTROL .J 
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L ________ -1 

GEIIIERATOR 

For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
Engine running . 

• Set Condition: 
Generator output does not meet demand. 

GENERATOR 

BATTERY 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. BATTERY 

Load test batteries. 

Did both batteries pass load test? 

Yes »Replace the Generator. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace the weak battery (5). 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0698-SENSOR REFERENCE VOLTAGE 3 CIRCUIT LOW 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The throttle pedal produces two voltage signals proportional to the pedal movement. The voltages are created by 
electronic circuitry within the pedal assembly. The primary signal varies between 0 and 5 volts and the secondary 
signal varies between 0 and 2.5 volts. The Engine Control Module uses the two signals to validate throttle pedal 
position to control engine fueling. The ECM illuminates the MIL lamp immediately after the diagnostic runs and fails. 
The ETC lamp will also flash. During this time the customer will be in a limp home mode. The ECM will turn off the 
MIL lamp after the diagnostic runs and passes. in 4 consecutive drive cycles .. 

• When Monitored: 
With engine running . 

• Set Condition: 
Low voltage detected at the APPS supply circuit or low voltage detected at the APPS 1 5-volt supply. 

(F855) APPS 5-VOLT SUPPLY OPEN 

APPS HIGH RESISTANCE 

Possible Causes 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO (K922) RETURN CIRCUIT 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO BATTERY NEGATIVE 

ECM 

INTERMITTENT CONDITION 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO OTHER CIRCUITS 

APPS 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

1. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO BATTERY NEGATIVE 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Disconnect the APPS harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the APPS 1 (F855) 5-volt supply circuit 
between the sensor harness connector and battery negative 

Is the resistance greater than 100 k ohms? 

Yes »Go To 2 

No »Repair the (F855) 5-volt supply circuit shorted to battery 
negative. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

SENSOR· 

ACCELERATOR 
PEDAL 

POSfTlON 

(S.7UDIESEL) 

6 

6 

8168c883 
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2. (F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO OTHER CIRCUITS 

Measure the resistance between the (F855) APPS 1 5-volt supply circuit at the ECM harness connector and all 
other circuits in the ECM connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 3 

No »Repair the APPS #1 (F855) 5-volt supply circuit shorted to other circuits. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

3. INTERNAL ECM 

Reconnect the ECM harness connectors. 
Turn ignition on, engine off. 
While monitoring with the scan tool, connect a jumper wire between the 
(K23) APPS 1 signal circuit at the sensor harness connector and the 
(F855) APPS 1 supply circuit at the sensor harness connector. 

NOTE: With the APPS disconnected it is normal to have a APPS 1 
and APPS 2 low voltage DlC set. 

Did a APPS 1 voltage too high DTC set? 

Yes »Go To 4 

No »Replace and program the ECM in accordance with the Ser-

4. APPS 

vice Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

Reconnect the APPS harness connector. 
Ignition on, engine not running. 

Sf:N8OR· 

ACCELeRATOR 

PEDAL 

POSITION 

(5.7UOII!!II!!L) 

Monitor the APPS 1 and APPS 2 voltage with the scan tool while depressing the throttle pedal. 

8168c9e4 

Is the voltage transition shown on the scan tool smooth while depressing the throttle and is the volt 
swing smooth? 

Yes »Refer to the INTERMITIENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace the APPS. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P0699-SENSOR REFERENCE VOLTAGE 3 CIRCUIT HIGH 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The throttle pedal produces two voltage signals proportional to the pedal movement. The voltages are created by 
electronic circuitry within the pedal assembly. The primary signal varies between 0 and 5 volts and the secondary 
signal varies between 0 and 2.5 volts. The Engine Control Module uses the two signals to validate throttle pedal 
position to control engine fueling. The ECM illuminates the MIL lamp immediately after the diagnostic runs and fails. 
The ETC lamp will also flash. During this time the customer will be in a limp home mode. The ECM will turn off the 
MIL lamp after the diagnostic runs and passes in 4 consecutive drive cycles. 

• When Mon itored: 
While engine is running . 

• Set Condition: 
High voltage detected at the APPS supply circuit. 

(F855) 5-VOLT SUPPLY OPEN 

(F855) 5-VOLT SUPPLY SHORT TO VOLTAGE 

ECM 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

1. (F855) 5-VOLT SUPPLY OPEN 

Turn the ignition off. 
Disconnect the APPS harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Ignition on, engine not running. 
Measure the voltage between the (F855) APPS #1 5-volt supply circuit 
at the sensor connector and battery negative. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Replace the APPS. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 2 

POSITIQN 

81690c9a 
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2. (F855) 5-VOLT SUPPLY SHORT TO VOLTAGE 

Turn the ignition off. 
Disconnect the ECM harness connector(s). 

~ -@lID 
NOTE: Check connectors - Clean/repair as necessary. 6 

Ignition on, engine not running. ::~ 
Measure the voltage between the (F855) APPS #1 5-volt supply circuit 
in the sensor harness connector and battery negative. 

Is the voltage less than 1 volt? 

Yes » Go To 3 

No » Repair or replace the wiring harness. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

•• N8Oft.. 

ACCI!LI!! ..... :rQll 
!'tiDAL 

POemOH 
(5.'1l..iDIEIEL) 81690c9a 

3. ECM 

Turn the ignition off. 
Reconnect the ECM harness connector(s). 

~ ~ID 
Ignition on, engine not running. 6 

~:~ Measure the voltage between the (F855) APPS #1 5-volt supply circuit 
at the sensor harness connector and battery negative. 

Is the voltage greater than 6 volts? 

Yes » Replace and program the ECM in accordance with the Ser-
vice Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE· STANDARD PROCEDURE) 

No » Refer to the INTERMITTENT CONDITION Symptom (Diag-
nostic Procedure). (Refer to 9 - ENGINE - DIAGNOSIS 8ENIOIl· 

ACCELI!!ItATOIt 

AND TESTING) Pl!l)AL 

POeI1'IOM 
(!I.7L1D1UEL1 81690c9a 
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P06A4-SENSOR REFERENCE VOLTAGE 4 CIRCUIT LOW 
For a complete wiring diagram Refer to Section SW. 

Theory of Operation 
The throttle pedal produces two voltage signals proportional to the pedal movement The voltages are created by 
electronic circuitry within the pedal assembly. The primary signal varies between 0 and 5 volts and the secondary 
signal varies between 0 and 2.5 volts. The Engine Control Module uses the two Signals to validate throttle pedal 
position to control engine fueling. The ECM illuminates the MIL lamp immediately after the diagnostic runs and fails. 
The ETC lamp will also flash. During this time the customer will be in a limp home mode. The ECM will turn off the 
MIL lamp after the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
With engine running . 

• Set Condition: 
Low voltage detected at the APPS supply circuit or low voltage detected at the APPS 1 5-volt supply. 

(F855) APPS 5-VOLT SUPPLY OPEN 

APPS HIGH RESISTANCE 

Possible Causes 

(F855) S-VOLT SUPPLY CIRCUIT SHORTED TO (K922) RETURN CIRCUIT 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO BATTERY NEGATIVE 

ECM 

INTERMITTENT CONDITION 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO OTHER CIRCUITS 

APPS 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

1. (FS55) 5-VOlT SUPPLY CIRCUIT SHORTED TO BATTERY NEGATIVE 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Disconnect the APPS harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the resistance of the APPS 1 (F855) 5-volt supply circuit between the sensor harness connector and bat
tery negative 

Is the resistance greater than 100 k ohms? 

Yes »Go To 2 

No »Repair the (F855) 5-volt supply circuit shorted to battery negative. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

2. (FS55) 5-VOLT SUPPLY CIRCUIT SHORTED TO OTHER CIRCUITS 

Measure the resistance between the (F855) APPS 1 5-volt supply circuit at the ECM harness connector and all 
other circuits in the ECM connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 3 

No »Repair the APPS #1 (F855) 5-volt supply circuit shorted to other circuits. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 
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3. INTERNAL ECM 

Reconnect the ECM harness connectors. 
Turn ignition on, engine off. 
While monitoring with the scan tool, connect a jumper wire between the (K23) APPS 1 signal circuit at the sensor 
harness connector and the (F855) APPS 1 supply circuit at the sensor harness connector. 

NOTE: With the APPS disconnected it is normal to have a APPS 1 and APPS 2 low voltage DTC set. 

Old a APPS 1 voltage too high DTC set? 

Yes »Go To 4 

No »Replace and program the ECM in accordance with the Service Information. 

4. APPS 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Reconnect the APPS harness connector. 
Ignition on, engine not running. 
Monitor the APPS 1 and APPS 2 voltage with the scan tool while depressing the throttle pedal. 

Is the voltage transition shown on the scan tool smooth while depressing the throttle and Is the volt 
swing smooth? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace the APPS. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P06A5 .. SENSOR REFERENCE VOLTAGE 4 CIRCUIT HIGH 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The throttle pedal produces two voltage signals proportional to the pedal movement. The voltages are created by 
electronic circuitry within the pedal assembly. The primary signal varies between 0 and 5 volts and the secondary 
signal varies between 0 and 2.5 volts. The Engine Control Module uses the two signals to validate throttle pedal 
position to control engine fueling. The ECM illuminates the MIL lamp immediately after the diagnostic runs and fails. 
The ETC lamp will also flash. During this time the customer will be in a limp home mode. The ECM will turn off the 
MIL lamp after the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
While engine is running . 

• Set Condition: 
High voltage detected at the APPS supply circuit. 

(F854) 5-VOLT SUPPLY OPEN 

(F854) 5-VOLT SUPPLY SHORT TO VOLTAGE 

ECM 

INTERMITTENT CONDITION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

1. (F854) 5-VOLT SUPPLY OPEN 

Turn the ignition off. 
Disconnect the APPS harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
Measure the voltage between the (F854) APPS #1 S-volt supply circuit at the sensor connector and battery nega
tive. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Replace the APPS. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. (F854) 5-VOLT SUPPLY SHORT TO VOLTAGE 

Turn the ignition off. 

Disconnect the ECM harness connector(s). 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 

Measure the voltage between the (F854) APPS #1 S-volt supply circuit in the sensor harness connector and battery 
negative. 

Is the voltage less than 1 volt? 

Yes »Go To 3 

No »Repair or replace the wiring harness. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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3. ECM 

Turn the ignition off. 
Reconnect the ECM harness connector(s). 
Ignition on, engine not running. 
Measure the voltage between the (F854) APPS #1 5-volt supply circuit at the sensor harness connector and battery 
negative. 

Is the voltage greater than 6 volts? 

Ves »Replace and program the ECM in accordance with the Service Information. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 
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P0700-TRANSMISSION CONTROL SYSTEM (MIL REQUEST) 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Ignition on and battery voltage greater than 10 volts . 

• Set Condition: 
An active DTC is stored in the TCM. One Trip Fault. Three good trips to turn off the MIL. 

Possible Causes 

DTC PRESENT IN THE TRANSMISSION CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding.' (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. DlC PRESENT IN EATX CONTROLLER 

This is an informational DTC letting you know that a DTC(s) is stored in the Transmission Control Module. 
Erase this DTC from the ECM after all Transmission DTC(s) have been repaired. 
Using a scan tool, read the Transmission Controller DTC and refer to the Transmission Category and perform the 
appropriate symptom. 

PCM Diagnostic Information complete. 

Continue 
Test Complete. 
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P0850-PARKlNEu-rRAL SWITCH PERFORMANCE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The transmission PRNDL diagnostics will detect transmission stuck in park error, if the vehicle speed is greater than 
a calibrated threshold and selected gear is PARK according to the received CAN message. It will also detect trans
mission stuck in drive error, if the engine crank state is seen while the selected gear is DRIVE according to the 
received CAN message . 

• When Monitored: 
While the key is on . 

• Set Condition: 
The transmission module has a transmission related fault. 

Possible Causes 

TRANSMISSION STUCK IN PARK OR DRIVE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 _ TRANSMISSION STUCK IN PARK OR DRIVE 

See repair. 

Repair 
Repair the transmission/CAN related problem. 
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P113C-02 SENSOR POWER SUPPLY CIRCUIT PERFORMANCE 
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Theory of Operation 
The oxygen sensor is controlled by the smart oxygen module (smart 02 module). This module is a smart device 
that receives information, such as dew point flag, engine speed, etc., via the J1939 datalink,from the primary engine 
electronic control module (ECM). It provides ECM with the oxygen concentration signal. It also performs its own 
diagnostics and reports failures back to the primary engine ECM using the J1939 datatink. The ECM then decodes 
the error message and converts it to a fault code. 

• When Monitored: 
Ignition on or engine started . 

• Set Condition: 
Supplied voltage to the smart 02 module is below 9.5 volts OR ,above 13.5 volts. 

Possible Causes 

POWER SUPPLY TO SMART 02 MODULE OPEN 

POWER SUPPLY TO SMART 02 MODULE SHORTED TO GROUND 

SMART 02 MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Ignition on, engine not running. 

With the scan tool, read DTC's. 

Are there any Alternator Voltage errors or low voltage errors for the Mass Airflow sensor or EGR Air
flow Controller? 

Yes »Repair the Alternator error or Smart Power Relay power supply. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 2 

2. P113C ACTIVE 

Is DTC P113C Active? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION Symptom. (Refer to 9 - ENGINE - DIAGNOSIS AND TEST· 
ING) 
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3. POWER SUPPLY TO SMART 02 MODULE OPEN 

Turn the ignition off. 
Disconnect the smart 02 module harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Ignition on, engine not running. 
Measure the voltage between the smart 02 module power Supply cir
cuit and the smart 02 module Ground circuit at the smart 02 module 
harness connector. 

Is the voltage greater than 9.5 volts and less than 16.5 volts? 

Yes »Go To 4 

No »Repair/Replace the Smart Power Relay harness for an 8 

open. 
Perform POWERTRAIN VERIFICATION TEST 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. SMART 02 MODULE 

Reconnect the smart 02 module harness connector. 
Reconnect the C1 ECM harness connector. 
Ignition on, engine not running. 
With the scan tool, read DTC's. 

Is DTC U010C Active? 

Yes »Replace the smart 02 module 

16 

2902 

MODULE.Q2 

SENSOR 

(6.7L DIESEL) 

9 

81c968a6 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Test Complete. The removal and installation of the connector corrected the problem. 
Perform POWERTRAIN VERIFICATION TEST - 6.7l. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P125A-POWER ENABLE CONTROL CIRCUIT LOW 

RELAY· 
•• IRT 
POWER 

,1.7L DIESEL) 

r - - - - - - 1 RELlY· 
SMART SMART S.IRT 

I POWER POWER I POWER 
I RELAY RElAY I 
_~U~ __ !!E~..J 

5'( 41 
K348 

18 
BR 

I 11 
II l1 

F348 
16 

PKIOR 

I 
26 1 

II 42 Ciao - ----t 
F348 

16 
PKIOR 

10 + C112 

F348 
16 

PKfOR 

I 
• 1040 
I 

F348 
16 

PKJOR 

1~ 
I-SMART -,ACTUITOR-

POWER I ELECTROI.O 
I RELAY TURIO 
I FEED 1 (I.ll, 

1 ___ 1 

K348 
18 
BR 

431c2 r SMART - - 1.0DULE· 

I EIOIIE I POWER COITROL 
RELAY 1 I RETURN _____ J I MIT 

10 
20 
30 
40 
10 
50 

II Aff 

r1 ..., 

oooo~ 00000 
00000 00000 
00000 0 00000 
00000 00000 
00000 00000 
00000 00000 

A 
~ ..... 

MODULE· 
EIIOIIiE 

OOInROL C2 
(S.U) 

For a complete wiring diagram Refer to Section 8W. 

1 
11 
21 
31 
41 
51 

9 - 2163 

tt ....... 



9·2164 ENGINE .. ELECTRICAL DIAGNOSTICS - 6.7L DIESEL ---------- DR 

Theory of Operation 
The Smart Power Relay supplies 12-volts to the Mass Airflow Sensor, the EGR Airflow Control Valve and the Vari
able Geometry Turbocharger. The Smart Power Relay Driver circuit is a low side driver for the Smart Power Relay. 
The Smart Power Relay Driver circuit is controlled by the ECM via a low side driver. The Smart Power Relay is 
powered up at key on, and remains powered until just after key off. The power supply to the Smart Power Relay is 
wired directly from the TIPM. The ECM will fight the MIL lamp immediately after this diagnostic runs and fails. During 
this time there will likely also be voltage supply faults for the Mass Airflow Sensor, the EGR Airflow Control Valve 
and the Variable Geometry Turbocharger. The ECM will turn off the MIL lamp once the diagnostic runs and passes 
in four consecutive drive cycles. 

• When Monitored: 
Keyon . 

• Set Condition: 
The ECM detects the Smart Power Relay driver feedback is off for more than a calibrated period of time. 

Possible Causes 

VOLTAGE SUPPLY TO SMART POWER RELAY 

(K348) SMART POWER RELAY DRIVER CIRCUIT OPEN 

SHORTED POWER RELAY DRIVER CIRCUIT 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Ignition anI engine not running. 
With the scan tool, read DTC's. 

Is P125A active? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Symptom. (Refer to 9 - ENGINE - DIAGNOSIS AND TEST-
ING) 

2. VOLTAGE SUPPLY TO SMART POWER RELAY 

Measure the voltage between Smart Power Relay supply circuit and ground. 

Is voltage equal to battery voltage? 

Yes »Go To 3 

No »Repair open circuit to Smart Power Relay supply. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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3. (K348) SMART POWER RELAY DRIVER CIRCUIT OPEN 

Turn the Ignition off. 
Disconnect the Smart Power Relay harness connector. 
Disconnect the (C2) ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the Smart Power Relay harness connector Power Relay Driver circuit and the (C2) 
ECM harness connector Power Relay Driver circuit. 

Is the resistance less than 10 ohms? 

Yes »Go To 4 

No »Repair the open (K348) Smart Power Relay Driver circuit. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. ECM 

Measure the resistance between the (K348) Smart Power Relay Driver circuit in the ECM harness connector and all 
other circuits in the ECM harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Replace ECM 

Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Repair Complete. 
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P125B-POWER ENABLE CONTROL CIRCUIT HIGH 
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Theory of Operation 
The Smart Power Relay supplies 12-volts to the Mass Airflow Sensor. the EGR Airflow Control Valve and the Vari
able Geometry Turbocharger. The Smart Power Relay Driver circuit is a low side driver for the Smart Power Relay. 
The Smart Power Relay Driver circuit is controlled by the ECM via a low side driver. The Smart Power Relay is 
powered up at key on, and remains powered until just after key off. The power supply to the Smart Power Relay is 
wired directly from the TIPM. The ECM will light the MIL lamp immediately after this diagnostic runs and fails. During 
this time there will likely also be voltage supply faults for the Mass Airflow Sensor, the EGR Airflow Control Valve 
and the Variable Geometry Turbocharger. The ECM will turn off the MIL lamp once the diagnostic runs and passes 
in four consecutive drive cycles. 

• When Monitored: 
Key on . 

• Set Condition: 
The ECM detects the Smart Power Relay driver is on for more than a calibrated period of time. 

Possible Causes 

VOLTAGE SUPPLY TO SMART POWER RELAY 

(K348) SMART POWER RELAY DRIVER CIRCUIT OPEN 

SHORTED POWER RELAY DRIVER CIRCUIT 

ECM 

Always perform the Pre .. Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Is P125A active? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION Symptom. (Refer to 9 - ENGINE - DIAGNOSIS AND TEST-
ING) 

2. VOLTAGE SUPPLY TO SMART POWER RELAY 

Measure the voltage between Smart Power Relay supply circuit and ground. 

Is voltage equal to battery voltage? 

Yes »Go To 3 

No »Repair open circuit to Smart Power Relay supply. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 



9 .. 2168 ENGINE - ELECTRICAL DIAGNOSTICS .. 6.7L DIESEL --------- DR 

3. (K348) SMART POWER RELAY DRIVER CIRCUIT OPEN 

Turn the Ignition off. 
Disconnect the Smart Power Relay harness connector. 
Disconnect the (C2) ECM harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance between the Smart Power Relay harness connector Power Relay Driver circuit and the (C2) 
ECM harness connector Power Relay Driver circuit. 

Is the resistance less than 10 ohms? 

Yes »Go To 4 

No »Repair the open (K348) Smart Power Relay Driver circuit. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 • ENGINE - STANDARD PROCEDURE) 

4. ECM 

Measure the resistance between the (K348) Smart Power Relay Driver circuit in the ECM harness connector and aU 
other circuits in the ECM harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Replace ECM 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Repair complete. 
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P1272-AlC CLUTCH CONTROL CIRCUIT 2 LOW 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts. AlC Switch on . 

• Set Condition: 
A shorted condition is detected in the AlC clutch relay control circuit. One Trip Fault. Three good trips to turn 
off the MIL. 

Possible Causes 

(C3) AlC COMPRESSOR CLUTCH CONTROL CIRCUIT SHORTED TO GROUND 

AlC COMPRESSOR CLUTCH 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. AlC COMPRESSOR CLUTCH OPERATION 

Ignition on, engine not running. 
With a scan tool under the PCM Actuators, actuate the AlC Clutch. 

Is the Ale Clutch actuating? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. AlC CLUTCH CONTROL OPERATION FROM THE PCM 

Turn the ignition off. 
Disconnect the C2 TIPM harness connector. 
Ignition on, engine not running. 
Using the scan tool under the PCM Actuators, actuate the AlC Clutch. 
With a 12-volt test light connected to ground, probe the (C13) AlC 
Clutch Control circuit in the C2 TIPM harness connector. 

Does the test light illuminate brightly and flash on an off? 

Yes »Go To 3 

No »Perform the Diagnostic Procedure for P0646-AlC CLUTCH 
CONTROL CIRCUIT. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

10 
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3. (C3) AlC CLUTCH CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 

Turn the ignition off 
Disconnect the C9 TIPM harness connector. 
Disconnect the AlC Compressor Clutch harness connector. 
Measure the resistance between ground and the (C3) AlC Clutch Con
trol Output circuit at the AlC Compressor Clutch harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (C3) AlC Clutch Control 
Output circuit. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 

4. AlC COMPRESSOR CLUTCH 

Connect the C2 and C9 TIPM harness connectors. 
Ignition on, engine not running. 
Using the scan tool under the TIPM Actuators, actuate the AlC Clutch. 
With a 12-volt test light connected to ground, probe the (C3) AlC Clutch 
Control Output circuit at the AlC Compressor Clutch harness connector. 

Does the test light illuminate brightly and flash on and off? 

. Yes »Replace the Ale Compressor Clutch per Service Informa-
tion. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 

5. TOTALLY INTEGRATED POWER MODULE 

2 

2 

CLUTCH-AIC 

COMPRESSOR 

CWTCH-AIC 

COMPRESSOR 

81640228 

81640243 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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P1273-AlC CLUTCH CONTROL CIRCUIT 2 HIGH 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts. AlC Switch on . 

• Set Condition: 
A shorted high condition has been detected in the AlC Clutch Control output circuit by the TIPM. One Trip 
Fault. Three good trips to turn off the MIL. 

Possible Causes 

(C3) AlC CLUTCH CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE 

EXCESSIVE RESISTANCE IN THE (Z1S3) AlC CLUTCH GROUND CIRCUIT 

AlC COMPRESSOR CLUTCH 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . AlC CLUTCH OPERATION 

Ignition on, engine not running. 
With a scan tool under the PCM Actuators, actuate the AlC Clutch. 

Is the AlC Clutch actuating? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOS'S 
AND TESTING) 

No »Go To 2 

2. AlC CLUTCH CONTROL OPERATION FROM THE PCM 

Turn the ignition off. 
Disconnect the C2 TIPM harness connector. 
Ignition on, engine not running. 
Using the scan tool under the PCM Actuators, actuate the AlC Clutch. 
With a 12-volt test light connected to ground, probe the (C13) AlC 
Clutch Control circuit in the TIPM C2 harness connector. 

Does the test light illuminate brightly and flash on an off? 

Yes »Go To 3 

No »Perform the Diagnostic Procedure for P064S-AIC CLUTCH 
CONTROL CIRCUIT. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

10 

81640084 
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3. (C3) AlC CLUTCH CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE 

Turn the ignition off 

Disconnect the C9 TIPM harness connector. 

Disconnect the AlC Compressor Clutch harness connector. 
Ignition on, engine not running. 

Measure the voltage on the (C3) AlC Clutch Control Output circuit at the 
AlC Compressor Clutch harness connector. 

Is any voltage present? 

Yes »Repair the short to battery voltage in the (C3) AlC Clutch 
Control Output circuit. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 

4. AlC CLUTCH GROUND CIRCUIT OPEN 

Turn the ignition off. 

Connect the C2 and C9 TIPM harness connectors. 
Using a 12-volt test light connected to 12-volts, probe the (2153) AlC 
Clutch ground circuit at the AlC Compressor Clutch harness connector. 

Does the test light illuminate brightly? 

Yes »Go To 5 

No »Repair the excessive resistance in the (2153) AlC Clutch 
ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

5. AlC COMPRESSOR CLUTCH 

Ignition on, engine not running. 
Using the scan tool under the TIPM Actuators, actuate the AlC Clutch. 
With a 12-volt test light connected to ground, probe the (C3) AlC Clutch 
Control Output circuit at the AlC Compressor Clutch harness connector. 

Does the test light illuminate brightly and flash on and off? 

Yes »Replace the AlC Compressor Clutch per Service Informa-
tion. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 6 
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6. TOTALLY INTEGRATED POWER MODULE 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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P1274-A/C CLUTCH CONTROL CIRCUIT 2 OPEN 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. TIPM requesting AlC Clutch operation . 

• Set Condition: 
An open condition has been detected in the AlC Clutch Control Output circuit by the TIPM. One Trip Fault. 
Three good trips to turn off the MIL. 

Possible Causes 

(C3) AlC CLUTCH CONTROL OUTPUT CIRCUIT OPEN 

AlC CLUTCH 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . AlC CLUTCH OPERATION 

Ignition on, engine not running. 
With a scan tool under the PCM Actuators, actuate the AlC Clutch. 

Is the AlC Clutch actuating? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 .. ENGINE - DIAGNOSIS 
AND TESTING) 

No »Go To 2 

2. AlC CLUTCH CONTROL OPERATION FROM THE PCM 

Turn the ignition off. 
Disconnect the C2 TIPM harness connector. 
Ignition on, engine not running. 
Using the scan tool under the PCM Actuators, actuate the AlC Clutch. 
With a 12-volt test light connected to ground, probe the (C13) Ale 
Clutch Control circuit in the C2 TIPM harness connector. 

Does the test light illuminate brightly and flash on an off? 

Ves »Go To 3 

No »Perform the Diagnostic Procedure for P064S-AIC CLUTCH 
CONTROL CIRCUIT. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

13 

81640084 
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3. (C3) AlC CLUTCH CONTROL OUTPUT CIRCUIT OPEN 

Turn the ignition off 

Disconnect the TIPM C9 harness connector. 
Disconnect the AlC Clutch harness connector. 
Measure the resistance of the (C3) AlC Clutch Control Output circuit 
between the TIPM C9 harness connector and the AlC Clutch harness 
connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the open in the (C3) AlC Clutch Control Output cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

4. AlC CLUTCH 

Connect the C2 and C9 TIPM harness connectors. 

Ignition on, engine not running. 
Using the scan tool under the TIPM Actuators, actuate the AlC Clutch. 

With a 12-volt test light connected to ground, probe the (C3) AlC Clutch 
Control Output circuit at the AlC Clutch harness connector. 

Does the test light illuminate brightly and flash on and off? 

Yes »Replace the Ale Clutch in accordance with the Service 
Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 
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5. TOTALLY INTEGRATED POWER,MODULE 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module in accordance with the Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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P1275-AlC CLUTCH CONTROL CIRCUIT 2 OVERCURRENT 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. TIPM requesting AlC Clutch operation . 

• Set Condition: 
An overcurrent condition is detected in the AlC Clutch control output circuit. One Trip Fault. Three good trips 
to turn off the MIL. 

Possible Causes 

TERMINAL DAMAGE OR CORROSION 

AlC CLUTCH GROUND HIGH RESISTANCE 

(C3) AlC CLUTCH CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 

AlC COMPRESSOR CLUTCH 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . AlC CLUTCH OPERATION 

Ignition on l engine not running. 
With a scan tool in the TIPM Actuators, actuate the AlC Clutch. 

Is the AlC Clutch actuating? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Go To 2 

2. VISUAL AND PHYSICAL CONNECTOR AND TERMINAL INSPECTION 

Turn the ignition off. 
Disconnect the TIPM C9 harness connector. 
Disconnect the AlC Clutch harness connector. 
Inspect the terminal and connector condition. Check for signs of corrosion build up or damage the would compro
mise the terminal to controller pin connector. 

NOTE: Make sure that all in-line connectors are inspected for corrosion and/or damage. 
VisuaUy inspect the wiring harness. Look for any chafed, pierced. pinched or partially broken wires hidden in the 
wire insulation. 

Were any of the above conditions found? 

Yes »Repair or replace as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 
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3. (C3) AlC CLUTCH CONTROL OUTPUT CIRCUIT EXCESSIVE RESISTANCE 

With a jumper wire, connect one end to the (C3) AlC Clutch Control 
Output circuit in the AlC Clutch harness connector and the other to a 
clean chassis ground. 
Using a 12-volt test light connected to battery voltage, probe the (C3) 
AlC Clutch Control Output circuit in the TIPM C9 harness connector. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly. 

Yes »Go To 4 

No »Repair the excessive resistance in the (C3) AlC Clutch Con-
trol Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

4. AlC CLUTCH GROUND CIRCUIT 

Using a 12-volt test light connected to battery voltage, probe the (Z153) 
AlC Clutch Ground circuit in the AlC Clutch harness connector. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly_ 

Yes »Go To 5 

No »Repair the excessive resistance in the (Z153) AlC Clutch 
Ground circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

5. AlC CLUTCH CONTROL OUTPUT FROM TIPM 

Reconnect the TIPM C9 harness connector. 
Ignition on, engine not running. 
With a scan tool ·in the TIPM Actuators, actuate the AlC Clutch. 
Using the 12-Volt test light connected to ground, probe the (C3) AlC 
Clutch Control Output circuit in the AlC Clutch harness connector. 

Does the test light illuminate brightly? 

Yes »Replace the AlC Clutch. 

No 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

» Replace the TIPM in accordance with the Service Informa
tion. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

r\
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P1277-STARTER CONTROL CIRCUIT 2 LOW (TIPM) 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts and the ASD sense switch is on . 

• Set Condition: 
Actual Starter state is not equal to desired state. One Trip Fault. Three good trips to turn off the MIL. 

Possible Causes 

(T750) STARTER CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 

STARTER 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

2. (T7S0) STARTER CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C9 TIPM harness connector. 
Disconnect the Starter Solenoid connector. 
Measure the resistance between ground and the (T750) Starter Control 
Output circuit in the Starter Solenoid harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (T750) Starter Control 
Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 

STARTER 

(DIESEL) 
81921f81 



9 - 2184 ENGINE - ELECTRICAL DIAGNOSTICS - 6.7l DIESEL --------- DR 

3. TIPM OPERATION 

Using a 12-volt test light connected ground, probe the {T750} Stafer 
Control Output circuit terminal at the C9 TIPM connection. 
Crank the engine. 

Does the test light illuminate brightly? 

Ves »Go To 4 

No »Replace the TIPM in accordance with the Service informa-
tion 
Peliorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

4. STARTER 

Turn the ignition off. 
Connect the C9 TIPM harness connector. 

NOTE: The Stater Solenoid harness connector must remain dis
connected at this time. 
Have an assistant turn the ignition key to the CRANK position. 
Using a 12-volt test light connected ground, probe the {T750} Stater 
Control Output circuit in the Starter Solenoid harness connector while 
the ignition key is in the CRANK position. 

Does the test light illuminate brightly? 

Ves »Replace the Starter. 

No 

Peliorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

» Replace the Powertrain Control Module per Service Infor
mation. 
Peliorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

1:2 
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MOI)UU;. 
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P1278-STARTER CONTROL CIRCUIT 2 HIGH (TIPM) 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
W_ith the ignition on. Battery voltage greater than 10.4 volts and the ASD sense switch is on . 

• Set Condition: 
Actual Starter state is not equal to desired state. One Trip Fault. Three good trips to turn off the MIL 

Possible Causes 

(T750) STARTER CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE 

STARTER 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 w ENGINE - DIAGNOSIS 
AND TESTING) 

2. (T750) STARTER CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE 

Turn the ignition off. 
Disconnect the Starter Solenoid connector. 
Disconnect the C9 TI PM harness connector. 
Using a 12~volt test light connected to ground. probe (T750) Starter 
Control Output circuit in the Starter Solenoid harness connector. 

Does the test light illuminate brightly? 

Ves »Repair the short to voltage in the (T750) Starter Control 
Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No » Go To 3 

2 

IIQDUI..E. 
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INTEGRATED 
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3. STARTER 

Turn the ignition off. 
Connect the C9 TIPM harness connectors. 

NOTE: The Stater Solenoid harness connector must remain dis
connected at this time. 
Have an assistant turn the ignition key to the CRANK position. 
Using a 12-volt test light connected ground, probe the (T750) Stater 
Control Output circuit in the Starter Solenoid harness connector while 
the ignition key is in the CRANK position. 

Does the test light illuminate brightly? 

Yes »Replace the Starter in accordance with the Service informa-
tion 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 

4. TOTALLY INTEGRATED POWER MODULE 

STARTER 

(DIESEL) 
819221da 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service rnformation. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRfCAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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P1279-STARTER CONTROL CIRCUIT 2 OPEN (TIPM) 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts and the ASD sense switch is on . 

• Set Condition: 
Actual Starter state is not equal to desired state. One Trip Fault. Three good trips to turn off the MIL. 

Possible Causes 

(T752) STARTER OVERRIDE CIRCUIT OPEN 

(T750) STARTER CONTROL OUTPUT CIRCUIT OPEN 

STARTER 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the OTC active at this time? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

2. (T750) STARTER CONTROL OUTPUT CIRCUIT OPEN 

Disconnect the C9 TIPM harness connector. 
Disconnect the Starter Solenoid connector. 
Measure the resistance of the (T7S0) Starter Control Output circuit 
between the Starter Solenoid harness connector and the C11 TIPM har
ness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No »Repair the open in the (T750) Starter Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

12 
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3. STARTER 

Reconnect the C9 TI PM harness connector. 

NOTE: The Stater Solenoid harness connector must remain dis
connected at this time. 
Have an assistant turn the ignition key to the CRANK position. 
Using a 12-volt test light connected ground, probe the (T7S0) Stater 
Control Output circuit in the Starter Solenoid harness connector while 
the ignition key is in the CRANK position. 

Does the test light illuminate brightly? 

Yes »Replace the Starter Assembly per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 

4. TOTALLY INTEGRATED POWER MODULE 

STARTER 

(DIESEL) 
819221da 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
USing the schematics as a guide j inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Ves »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 ~ ENGINE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module in accordance with the Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to a - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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P127A-STARTER CONTROL CIRCUIT 2 OVERCURRENT (TIPM) 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts . 

• Set Condition: 
The TIPM has detected on overcurrent condition in the Starter Control circuit. One Trip Fault. Three good trips 
to turn off the MIL. 

Possible Causes 

TERMINAL DAMAGE OR CORROSION 

(T750) STARTER CONTROL OUTPUT CIRCUIT EXCESSIVE RESISTANCE 

STARTER 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, select View DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITIENT CONDITION Diagnostic Procedure. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

2. VISUAL AND PHYSICAL CONNECTOR AND TERMINAL INSPECTION 

Turn the ignition off. 
Disconnect the C9 TIPM harness connector. 
Disconnect the Starter Solenoid harness connector. 
Inspect the terminal and connector condition. Check for signs of corrosion build up or damage the would compro
mise the terminal to controller pin connector. 

NOTE: Make sure that all in-line connectors are inspected for corrosion anellor damage. 
Visually inspect the wiring harness. Look for any chafed, pierced, pinched or partially broken wires hidden in the 
wire insulation. 

Were any of the above conditions found? 

Yes »Repair or replace as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 



9·2190 ENGINE - ELECTRICAL DIAGNOSTICS· 6.7L DIESEL --------- DR 

3. EXCESSIVE RESISTANCE IN THE (T750) STARTER CONTROL OUTPUT CIRCUIT 

With a jumper wire, connect one end to the (T750) Starter Control Out
put circuit in the Starter Solenoid harness connector and the other to a 
clean chassis ground. 
Using a 12-volt test light connected to battery voltage, probe the (T750) 
Starter Control Output circuit in the C9 TIPM harness connector. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly. 

Yes »Go To 4 

No »Repair the short to ground in the (T750) Starter Control 
Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

4 .. STARTER 

Reconnect the C9 TI PM harness connector. 

NOTE: The Stater Solenoid harness connector must remain dis
connected at this time. 
Have an assistant turn the ignition key to the CRANK position. 
Using a 12-volt test light connected ground, probe the (T750) Stater 
Control Output circuit in the Starter Solenoid harness connector while 
the ignition key is in the Crank position. 

Does the test light illuminate brightly? 

Yes »Replace the Starter Assembly per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 
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5. TOTALLY INTEGRATED POWER MODULE 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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P127C-FUEL PUMP CONTROL CIRCUIT 2 LOW (TIPM) 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. 

• Set Condition: 
A shorted low condition in the Fuel Pump Control circuit has been detected by the TIPM. One Trip Fault. Three 
good trips to turn off the MIL. 

Possible Causes 

(K31) FUEL PUMP CONTROL CIRCUIT SHORTED TO GROUND 

FUEL PUMP 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. FUEL PUMP OPERATION 

Ignition on, engine not running. 
With a scan tool under the PCM Actuators. actuate the Fuel Pump. 

Is the Fuel Pump operating? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Go To 2 

2. FUEL PUMP CONTROL OPERATION FROM THE PCM 

Turn the ignition off. 
Disconnect the C1 TIPM harness connector. 
Ignition on, engine not running. 

Using the scan tool under the PCM Actuators, actuate the Fuel Pump. 
With a 12-volt test Ught connected to ground. probe the (K31) Fuel 
Pump Control circuit in the TIPM C1 harness connector. 

Does the test light illuminate brightly and flash on an off? 

Yes »Go To 3 

No »Pertorm the Diagnostic Procedure for P0627-FUEL PUMP 
CONTROL CIRCUIT. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

4 

u eeeeoco • 

~Cl 81641262 
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3. (Al09) FUEL PUMP CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 

Turn the ignition off 
Disconnect the Cl0 TIPM harness connector. 
Disconnect the Fuel Pump Module harness connector. 
Measure the resistance between ground and the (A 109) Fuel Pump 
Control Output circuit at the Fuel Pump Module harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (A 109) Fuel Pump Control 

No 

Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

» Go To 4 

4. FUEL PUMP MODULE 

Connect the C1 and C10 TIPM harness connectors. 
Ignition on, engine not running. 
Using the scan tool under the TI PM Actuators, actuate the Fuel Pump. 
With a 12-volt test light connected to ground, probe the (A 109) Fuel 
Pump Control Output circuit at the Fuel Pump Module harness connec
tor. 

Does the test light illuminate brightly and flash on and off? 

Ves »Replace the Fuel Pump Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 

5. TOTALLY INTEGRATED POWER MODULE 

4 

4 

4 

MODULE. 

FUEL PUMP 

MODULE

FUI!LPUMP 

816415b1 

816415dB 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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P127D-FUEL PUMP CONTROL CIRCUIT 2 HIGH (TIPM) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts . 

• Set Condition: 
A shorted high condition in the Fuel Pump Control circuit has been detected in the TIPM. One Trip Fault. Three 
good trips to turn off the MIL. 

Possible Causes 

(A 109) FUEL PUMP CONTROL CIRCUIT SHORTED TO BATTERY VOLTAGE 

EXCESSIVE RESISTANCE IN THE FUEL PUMP GROUND CIRCUITS 

FUEL PUMP MODULE 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. FUEL PUMP OPERATION 

Ignition on, engine not running. 
With a scan tool under the ECM Actuators, actuate the Fuel Pump. 

Is the Fuel Pump operating? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 2 

2. FUEL PUMP CONTROL OPERATION FROM THE PCM 

Turn the ignition off. 
Disconnect the C1 TIPM harness connector. 
Ignition on, engine not running. 
Using the scan tool under the ECM Actuators, actuate the Fuel Pump. 
With a 12-volt test light connected to ground, probe the (K31) Fuel 
Pump Control circuit in the C1 TIPM harness connector. 

Does the test light illuminate brightly and flash on an off? 

Yes »Go To 3 

No »Perform the Diagnostic Procedure for P0627-FUEL PUMP 
CONTROL CIRCUIT. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

14 DDDD::JCD 6 
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3. (A109) FUEL PUMP CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE 

Turn the ignition off 
Disconnect the C10 TIPM harness connector. 
Disconnect the Fuel Pump Module harness connector. 

Ignition onl engine not running. 
Using a 12-volt test light connected to ground. probe the (A 109) Fuel 
Pump Control Output circuit at the Fuel Pump Module harness connec
tor. 

Does the test light illuminate brightly? 

Yes »Repair the short to battery voltage in the (A109) Fuel Pump 

No 

Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

» Go To 4 

4. FUEL PUMP GROUND CIRCUITS OPEN 

Turn the ignition off. 

Connect the C1 and C10 TIPM harness connectors. 
Using a 12-volt test light connected to 12-volts, probe the (Z927) and 
(2210) Fuel Pump ground circuits at the Fuel Pump Module harness 
connector. 

Does the test light illuminate brightly? 

Yes »Go To 5 

No »Repair the excessive resistance in the Fuel Pump ground 
circuits. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

5. FUEL PUMP MODULE 

on l engine not running. 

Using the scan tool under the TIPM Actuators, actuate the Fuel Pump. 
With a 12-volt test light connected to ground, probe the (A 109) Fuel 
Pump Control Output circuit at the Fuel Pump Module harness connec
tor. 

Does the test light illuminate brightly and flash on and off? 

Yes »Replace the Fuel Pump Module per Service Information. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 6 
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6. TOTALLY INTEGRATED POWER MODULE 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. TIPM requesting Fuel Pump operation . 

• Set Condition: 
An open condition has been detected in the Fuel Pump Control circuit by the TIPM. One Trip Fault. Three 
good trips to turn off the MIL. 

Possible Causes 

(A 109) FUEL PUMP CONTROL OUTPUT CIRCUIT OPEN 

FUEL PUMP 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. FUEL PUMP OPERATION 

Ignition on, engine not running. 

With a scan tool under the ECM Actuators, actuate the Fuel Pump. 

Is the Fuel Pump operating? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGfNE - DIAGNOSIS 
AND TESTING) 

No »Go To 2 

2. FUEL PUMP CONTROL OPERATION FROM THE PCM 

Turn the ignition off. 
Disconnect the C1 TIPM harness connector. 

Ignition on, engine not running. 
Using the scan tool under the ECM Actuators, actuate the Fuel Pump. 

With a 12-volt test light connected to ground, probe the (K31) Fuel 
Pump Control circuit in the C1 TIPM harness connector. 

Does the test light illuminate brightly and flash on an off? 

Yes »Go To 3 

No » Perform the Diagnostic Procedure for P0627-FUEL PUMP 
CONTROL CrRCUIT. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

MOWLe· 
lOTN.l.V 

III'I1!GMTII) 

POWI!R C1 a 1641262 
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3. FUEL PUMP CONTROL OUTPUT CIRCUIT OPEN 

Turn the ignition off 
Disconnect the C10 TIPM harness connector. 
Disconnect the Fuel Pump Module harness connector. 
Measure the resistance of the (A 109) Fuel Pump Control Output circuit 
between the C10 TIPM harness connector and the Fuel Pump Module 
harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No » Repair the open in the (A 109) Fuel Pump Control Output 
circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

4. FUEL PUMP MODULE 

Connect the C1 and C10 TIPM harness connectors. 
Ignition on, engine not running. 

Using the scan tool under the TI PM Actuators, actuate the Fuel Pump. 
With a 12-volt test light connected to ground, probe the (A 109) Fuel 
Pump Control Output circuit at the Fuel Pump Module harness connec
tor. 

Does the test light illuminate brightly and flash on and off? 

Yes »Replace the Fuel Pump Module in accordance with the Ser-
vice Information. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 
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5. TOTALLY INTEGRATED POWER MODULE 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module in accordance with the Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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P0127F-FUEL PUMP CONTROL CIRCUIT 2 OVERCURRENT (TIPM) 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. TIPM requesting Fuel Pump operation. 

• Set Condition: 
An overcurrent condition is detected in the fuel pump control output circuit. One Trip Fault. Three good trips to 
turn off the MIL. 

Possible Causes 

TERMINAL DAMAGE OR CORROSION 

FUEL PUMP MOTOR GROUND HIGH RESISTANCE 

(A109) FUEL PUMP CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 

FUEL PUMP MOTOR 

TIPM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. FUEL PUMP OPERATION 

Ignition on, engine not running. 
With a scan tool in the TIPM Actuators, actuate the Fuel Pump. 

Is the Fuel Pump operating? 

Ves »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 

No »Go To 2 

2. VISUAL AND PHYSICAL CONNECTOR AND TERMINAL INSPECTION 

Turn the ignition off. 
Disconnect the C10 TIPM harness connector. 
Disconnect the Fuel Pump Module harness connector. 
Inspect the terminal and connector condition. Check for signs of corrosion build up or damage the would compro
mise the terminal to controller pin connector. 

NOTE: Make sure that all in-line connectors are inspected for corrosion and/or damage. 
Visually inspect the wiring harness. Look for any chafed, pierced, pinched or partially broken wires hidden in the 
wire insulation. 

Were any of the above conditions found? 

Yes »Repair or replace as necessary. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 
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3. (A 109) FUEL PUMP CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 

With a jumper wire, connect one end to the (A 109) Fuel Pump Control 
Output circuit in the Fuel Pump Module harness connector and the 
other to a clean chassis ground. 
Using a 12·volt test light to battery voltage, probe the (A 109) Fuel Pump 
Control Output circuit in the C10 TIPM harness connector. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly. 

Ves »Go To 4 

No »Repair the excessive resistance in the (A 1 09) Fuel Pump 
Control Output circuit. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE). 

4. FUEL PUMP MOTOR GROUND CIRCUITS 

Using a 12-volt test light to battery voltage, probe the (Z927) and (Z21 0) 
Fuel Pump Motor Ground circuits in the Fuel Pump Motor harness con
nector. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly. 

Yes »Go To 5 

No »Repair the excessive resistance in the Fuel Pump Motor 
Ground circuit. 
Peliorm the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

5. FUEL PUMP CONTROL OUTPUT FROM TIPM 

Reconnect the C10 TIPM harness connector. 
Ignition on, engine not running. 

With a scan tool in the TIPM Actuators, actuate the Fuel Pump. 
Using the 12-Volt test light connected to ground, probe the (A 109) Fuel 
Pump Control Output circuit in the Fuel Pump Module harness connec
tor. 

Does the test light illuminate brightly? 

Yes »Replace the Fuel Pump Module 

No 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 

» Replace the TIPM in accordance with the Service Informa
tion. 
Peliorm the BODY VERIFICATION TEST - VER 1. (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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Theory of Operation 
The aftertreatment temperature sensors are used by the electronic control module (ECM) to monitor the engine 
exhaust temperatures in the aftertreatment system. The aftertreatment diesel oxidation catalyst inlet temperature 
sensor measures the temperature of the exhaust gas entering the aftertreatment system. The aftertreatment diesel 
particulate filter inlet temperature sensor measures the temperature of the exhaust gas entering the diesel particu
late filter. This diagnostic monitors and compares the temperatures being measured by the aftertreatment diesel 
oxidation catalyst inlet temperature sensor and the diesel particulate inlet temperature sensor to ensure that the 
temperature sensor readings match the antiCipated temperature rise as the exhaust gases flow through the diesel 
oxidation catalyst. This fault code is logged if the ECM detects that the reading from the aftertreatment diesel oxi
dation catalyst inlet temperature sensor is higher than the readings from the aftertreatment diesel particulate filter 
inlet temperature sensor during an active regeneration event of the aftertreatment diesel particulate filter. The ECM 
will illuminate the amber check engine light immediately when the diagnostic runs and fails. Active regeneration of 
the aftertreatment diesel particulate filter will be disabled. The ECM will turn off the amber CHECK ENGINE light 
immediately after the diagnostic runs and passes . 

• When Monitored: 
Engine Running and Performing an Active Regeneration of the aftertreatment diesel particulate filter . 

• Set Condition: 
This fault code is logged if the ECM detects that the reading from the aftertreatment diesel oxidation catalyst 
inlet temperature sensor is higher than the readings from the aftertreatment diesel particulate filter inlet tem
perature sensor during an active regeneration event of the aftertreatment diesel particulate filter. 

Possible Causes 

EXHAUST TEMPERATURE SENSOR 1/1 AND EXHAUST TEMPERATURE SENSOR 1/2 HARNESS 
CONNECTORS ARE SWAPPED 

DAMAGED/NONFUNCTIONAL AFTERTREATMENT DIESEL OXIDATION CATALYST 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

1. P141A ACTIVE 

Turn the ignition on. Wait 5 seconds after the ignition is turned ON. 
Using the scan tool, read DTCs 
Repair all other DTCs first. 

Is P141A Active? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

2. TEMPERATURE SENSOR 

The Exhaust Temperature Sensor 1/1 and the Exhaust Temperature Sensor 1/2 readings are reversed. 
Swap the wiring harness connections of the Exhaust Temperature Sensor 1/1 and the Exhaust Temperature Sensor 
1/2. 
Erase the DTC with the scan tool. 

Did the Fault Code clear? 

Yes »Repair complete 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace the Both temperature sensors. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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P144E-EGR COOLER BYPASS STATUS LINE CIRCUIT LOW 

- - - - - - - 1 RELlY· 
I 1811&11 
I POWEA 

I SMART I 
POWER I 

I RElAY I 
L ____ -lEE!. _ 

4'( 
F348 

16 
PKIOR 

, 261 
" 42 t Ct30 

F34S 
16 

PKIOR 

10 t C112 

F3U 
16 

PK/OR 

I 
• S040 
I 

F348 
16 

PKIOR 

31 
SMART 
POWER 
RElAY 
FEED 

EGR 
BYPASS 
STATUS 

EGR 
BYPASS 
VALVE 
SIGNAL 

ACTUATOR 
GROUND 

K972 
18 

DBITN 

I 
• soso 
I 

K671 K67D K972 
18 18 18 

BRID8 BRitS DBITN 

171 C1 91 CI 331 Cf 

VALIE.f.!GR 
COOLER 
BYPASS 
(1.1LIDHJD1, 

I EGR - - - EGR - - AcTUATOR --, IIODULE· 
EIIIGIIIIE 

10 

20 
30 

40 

50 
60 

/r. 

~ 

I BYPASS BYPASS GROUND I CONTROL 

I STA TU S il~~VAEL I 
L __________ --1 

~ rL 

oooo~ 00000 
00000 00000 
00000 0 00000 
00000 00000 
00000 00000 
00000 00000 

.A ~ 

...... L...J 

IIODULE· 
EIG.IE 

COITROL CI 
11.1L) 

~ 

~ 

11 

'1 
31 
~1 

51 

VALVE·EGR 
COOLER 
BYPASS 

IS.lL DHIDII 

For a complete wiring diagram Refer to Section 8W. 

RELAY· 
SIlART 
POWER 

, MIT 

" AIT 

IS.ll DIESEL) ....... 



DR --------- ENGINE - ELECTRICAL DIAGNOSTICS - 6.7L DIESEL 9 .. 2209 

Theory of Operation 
The EGR Cooler bypass valve is used to bypass the EGR cooler when the engine is in an active regeneration 
mode. This is to prevent EGR cooler fouling. At key on the ECM drives the control line low and then high and 
monitors the correct status response. Throughout engine operation looks for status response voltage to be within 
5-8 volts. This fault code will not light a MIL. The valve will continue to operate properly if it is not the cause of the 
fault. This fault may also be accompanied with a P245A . 

• When Monitored: 
Keyon. 

• Set Condition: 
The voltage detected at the ECM for the EGR Bypass Status line is below a calibratable threshold for a cali
bratable amount of time. 

Possible Causes 

(F348) SMART POWER RELAY COIL FEED SHORTED TO BATTERY 

(F348) SMART POWER RELAY COIL FEED OPEN CIRCUIT 

(K671) STATUS LINE SHORTED TO GROUND 

EGR COOLER BYPASS VALVE 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Reter to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Are there faults present for the VGT, EGR Airflow Control Valve or Mass Airflow sensor? 

Yes »Repair the open or short to ground in (F348) Smart Power Relay COil Feed circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE • STANDARD PROCE
DURE) 

No »Go To 2 
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2. (K671) EGR COOLER BYPASS STATUS CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 

Disconnect the ECM harness connector. 

Disconnect the EGR Cooler Bypass valve harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance between the (K671) EGR Cooler Bypass Valve 
Status circuit at the ECM engine harness connector and ground 

Is the resistance greater than 100k ohms? 

Yes »Go To 3 

No »Repair the short to ground. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3. P144E ACTIVE 

Reconnect all harnesses. 
Ignition on, engine not running. 
With the scan tool, read DTC's. 

Is P144E active? 

Yes »Go To 4 

No »Repair complete. 

4. ECM 

Turn the ignition off. 
Disconnect the EGR Cooler Bypass valve harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Use a jumper wire to connect the 12-volt supply to the valve to the 
(K671) EGR bypass status circuit. 
Turn the ignition on. 
With the scan tool, read DTC's. 

Did P144E go inactive? 

Yes »Replace the EGR Bypass Valve. 

No 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Replace ECM. 
Replace and program the Engine Control Module (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 
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Theory of Operation 
The EGR Cooler Bypass valve is used to bypass the EGR cooler when the engine is in an active regeneration 
mode. This is to prevent EGR cooler fouling. At key on the ECM drives the control circuit low and then high and 
monitors the correct status response. Throughout engine operation looks for status response voltage to be within 
5-8 volts. The status line is the feedback from the EGR Cooler Bypass Valve to the ECM. There is no action taken 
if this fault goes active . 

• When Monitored: 
Key on . 

• Set Condition: 
Voltage on status line is detected above battery voltage 

Possible Causes 

(K671) EGR COOLER BYPASS VALVE STATUS OPEN 

EGR COOLER BYPASS VALVE 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. P144F ACTIVE 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Is DTC P144F active? 

No »Repair the intermittent condition. 
Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

Yes »Go To 2 
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2. (K671) EGR COOLER BYPASS STATUS CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C1 ECM harness connector. 
Disconnect the EGR Cooler Bypass valve harness connector. 

NOTE: Check connectors· Clean/repair as necessary. 
Measure the resistance between the (K671) status circuit in the EGR 
Cooler Bypass Valve connector with the (K671) status circuit in the 
ECM harness connector. 

Is the resistance less than 10 ohms? 

Ves »Go To 3 

No »Repair the open circuit or high resistance. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3. P144F ACTIVE 

Reconnect all harnesses. 
Ignition on, engine not running. 
With the scan tool, read DTC's. 

Is P144F active? 

Ves »Go To 4 

No »Repair complete. 
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4. ECM 

Turn the ignition off. 
Disconnect the EGR Cooler Bypass valve harness connector. 

NOTE: Check connectors· Clean/repair as necessary. 
Use a jumper wire to connect the (K671) EGR bypass status circuit to 
ground. 
Turn the ignition on. 
With the scan tool, read DTC's. 

Did P144F go inactive? 

Yes »Replace the, EGR Bypass Valve. 

No 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Replace ECM. 
Replace and program the Engine Control Module (Refer to 
9 - ENGINE· STANDARD PROCEDURE) 

4 

VALVE-EaR 

COOLER 
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(1.1L DH/D1) 

81bbf53e 



DR ---------ENGINE - ELECTRICAL DIAGNOSTICS - 6.7l D'ESEl 9 - 2215 

P1451-DIESEL PARTICULATE FILTER SYSTEM PERFORMANCE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The engine Exhaust system monitors the soot load in the Aftertreatment diesel particulate filter. Under normal oper
ating conditions the Aftertreatment diesel particulate filter is self-cleaning, where accumulated soot is converted to 
ash. Under light load operating conditions, the driver may be notified via the vehicle's EVIC message center ("CAT
ALYST FULL: SEE OWNERS MAN" message will be displayed) that it is necessary to modify the vehicles driving 
routine/duty-cycle (see Owner's Manual for details) in order to allow the Aftertreatment diesel particulate filter system 
to self clean. If the vehicle's EVIC message center notification is ignored, the vehicle will eventually derate the 
engine and set a fault, requiring service. The soot load in the Aftertreatment diesel particulate filter is estimated by 
the ECM using the Exhaust Pressure Sensor values and the calculated soot output of the engine. This fault code 
will be triggered if the application is not operating at a duty cycle high enough to allow active regeneration of the 
Aftertreatment diesel particulate filter. This fault code is an indication that the exhaust temperatures exiting the tur
bocharger are not high enough to allow active regeneration of the soot that is trapped in the Aftertreatment diesel 
particulate filter. It may be necessary to increase the duty cycle of the application in order to prevent excessive soot 
accumulation and plugging of the Aftertreatment diesel particulate filter. The ECM will set this fault if it detects that 
the soot level has exceeded the normal desoot trigger threshold by a sufficient amount to indicate that the driver 
intervention is required. There is not a MIL lamp associated with this fault code, though the driver will be notified via 
the EVIC message . 

• When Monitored: 
Engine Running 

• Set Condition: 
The ECM will set this fault if it detects that the soot level has exceeded the normal desoot trigger threshold by 
a sufficient amount to indicate that the driver intervention is required. 

Possible Causes 

ENGINE HAS BEEN OPERATING IN LIGHT LOAD CONDITIONS THAT PREVENT EXHAUST TEMPERATURES 
FROM BEING HIGH ENOUGH TO ACTIVELY REGENERATE THE AFTERTREATMENT PARTICULATE FILTER 

PROGRESSIVE DAMAGE TO THE AFTERTREATMENT SYSTEM FROM AN ENGINE FAILURE, INCLUDING 
BUT NOT LIMITED TO EXCESSIVE FUEL, OIL OR COOLANT IN THE AFTERTREATMENT SYSTEM 

EXHAUST LEAK PREVENTING DIESEL PARTICULATE FILTER REGENERATION TEMPERATURES FROM 
BEING ACHIEVED 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTCS 

Ignition an, engine not running. 
With the scan tool, read DTCs. 

Are any other DTCs Active? 

Yes »Repair aU other DTC's. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 2 
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2. BASE ENGINE FAILURE 

Check for base engine failures. 

Check for potential cause of excessive soot generation in the engine. 

Potential causes include a stuck open exhaust gas recirculation valve or a variable geo'metry turbocharger actuator 
that is not moving correctly, faulty fueling or oil intrusion into the Aftertreatmentlexhaust system. 

Was a base engine failure found? 

Yes »Replace the failed base engine component causing the high black smoke levels. Replace the Exhaust 
diesel particulate filter. 

Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 3 

3. CYLINDER MISFIRE 

Start the engine. 
Allow the engine to idle. 
With the scan tool, read the Misfire counter status. 

Is an engine misfire detected? 

Ves »Determine the cause of the engine misfire. Use scan tool Cylinder Cutout Test to isolate a failed injector. 
Replace the failed injector if necessary. Inspect the Aftertreatment system for possible damage. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 

4. EXHAUST TEMPERATURE SENSOR(S) 

Turn the ignition off for 5 minutes. 
Turn the ignition on. 
With the scan tool check the temperature values of the Exhaust Temperature Sensors. 

Are the Exhaust Temperature Sensors reading within 6 degrees C of each other? 

Yes »Go To 5 

No »Replace the Exhaust Temperature Sensor that is out of context. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

5. EXCESSIVE ENGINE OIL BEING INTRODUCED INTO THE AFTERTREATMENT SYSTEM FROM THE 
ENGINE 

Remove the turbocharger outlet and inspect for signs of oil, fuel or moisture being introduced into the Aftertreatment 
system from the engine. 

Was engine oil, fuel or moisture found in the turbocharger exhaust outlet? 

Ves »Locate the cause of possible diesel fuel or engine oil being carried from the engine into the Exhaust 
system. Inspect the Exhaust for possible damage. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 6 
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6. REGENERATION OF AFTERTREATMENT PARTICULATE: FILTER 

Technician should drive vehicle per service information in response to level of EVIC Message Center Notification to 
facilitate Active Regeneration of the Aftertreatment Particulate Filter. 

After the Active Regeneration of the Aftertreatment Particulate Filter, Clear DTC with Service Tool Is 
DTC P1451 still Active? 

Yes »Go To 7 

No »Repair completed, inform Owner of vehicle duty cycle requirements 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. EXHAUST PRESSURE SENSOR 

Inspect the Exhaust Pressure Sensors and lines for signs or wear, damage or blockage. 

Are the Exhaust Pressure Sensors or their lines worn, damaged or blocked? 

Yes »Repair as necessary. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE STANDARD PROCE· 
DURE) 

No »Go To 8 

8. DTC STORED 

With the scan tool, read DTCs. 

Is DTC Stored? 

Yes »Erase DTC. Repair complete 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 1 



9 .. 2218 ENGINE .. ELECTRICAL DIAGNOSTICS .. 6.7L DIESEL --------- DR 

P1484-CATALVST OVERHEAT DETECTION 
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Theory of Operation 
The Aftertreatment Diesel Oxidation Catalyst is designed to react with hydrocarbons in the exhaust stream. this 
reaction produces heat. The heat can become excessive if too much hydrocarbon enters the Aftertreatment Diesel 
Oxidation Catalyst too quickly. Excessive heat can damage the diesel aftertreatment components, so the tempera
ture of the aftertreatment system is closely monitored by the ECM. The Exhaust Temperature Sensors are used by 
the ECM to monitor the temperatures throughout the aftertreatment system. The Exhaust Temperature Sensors are 
thermistors and change resistance based on the temperature being measured. The ECM provides a calibratable 
reference voltage to the sensor. The ECM monitors the voltage on the signal pin and converts this to a temperature 
value. When the exhaust gas temperature is cold, the sensor or thermistor resistance is high. The ECM signal volt
age only pulls down a small amount through the sensor to ground. Therefore, the ECM senses a high signal voltage 
or low temperature. When the exhaust gas temperature is hot, the sensor resistance is low. The signal voltage pulls 
down a large amount. Therefore. the ECM senses a low signal voltage, or a high temperature. The ECM will illu
minate the MIL lamp immediately when the diagnostic runs and fails. The ECM will also disable active regeneration 
of the aftertreatment diesel particulate filter. This DTC will not self clear and must be cleared by a scan tool. 

• When Monitored: 
Ignition ON . 

• Set Condition: 
The ECM detects that the Exhaust Temperature Sensor 1/1 temperature is greater than calibratable tempera
ture for longer than a calibratabJe time. 

Possible Causes 

A FAULTY FUEL INJECTOR CAUSING EXCESSIVE UNBURNED FUEL TO ENTER THE EXHAUST SYSTEM. 

IMPROPER FUEL 

TEMPERATURE SENSOR 1/1 FAILED IN-RANGE 

TEMPERATURE SENSOR 1/2 FAILED IN-RANGE 

TEMPERATURE SENSOR 1/3 FAILED IN-RANGE 

EXCESSIVE ENGINE OIL BEING INTRODUCED INTO THE AFTERTREATMENT SYSTEM FROM THE ENGINE. 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

1 . TEMPERATURE SENSOR(S) 

Turn ignition switch off. 

Disconnect all three Exhaust Temperature Sensor harness connectors. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the Signal circuits and the (K900) Sensor ground circuit of the each Exhaust Tem
perature Sensor. 

Is the measured resistance between 82k and 300k ohms at ambient temperature? 

Yes »Go To 2 

No »Replace the out of range Exhaust Temperature Sensor. 

Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE ~ STANDARD PROCEDURE) 

2. VOLTAGE HIGH 

Ignition on, engine running. 

NOTE: Vehicle coolant must be at a minimum of 120 degrees coolant temperature for a minimum of 5 min
utes. 
Using a scan tool, monitor the Exhaust Temperature Sensor Signal voltage of all three sensors. 

Is the Exhaust Temperature Sensor signal voltage 4.75 VDC or greater for any of the temp sensors? 

Yes »Go To 4 

No »Go To 3 
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3. ECM 

Turn ignition switch off. 
Disconnect the engine wiring harness 12 way harness connector from the aftertreatment wiring harness 12 way 
harness connector. 
Ignition on, engine not running. 
USing a scan tool, monitor the EGR Temperature Sensor Signal voltage. 

Is the EGR temperature sensor signal voltage 4.75 VDC or greater? 

Ves »Repair or replace engine harness 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace the ECM 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. OPEN HARNESS 

Turn ignition switch off. 
Disconnect the ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Reconnect the ECM harness connector. 
Turn the ignition switch on. 
Using the scan tool, monitor the Exhaust Temperature Sensor Signal voltage 

Is the temperature sensor signal voltage 4.75 VDC or greater? 

Ves »Repair or replace engine harness 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace The ECM. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P1506-CRANKCASE DEPRESSION REGULATOR VALVE PERFORMANCE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The crankcase pressure sensor is used to monitor the pressure inside the crankcase. The ECM supplies the crank
case pressure sensor a 5-volt reference voltage. When the crankcase pressure is low, the sensor signal voltage is 
low. When the crankcase pressure is high, the sensor signal voltage is near the 5-volt reference voltage. The ECM 
monitors the crankcase pressure signal circuit voltage to calculate the pressure of the air within the crankcase. The 
Crankcase Depression Valve is used to ensure the crankcase pressure does not go below a certain limit. It is a 
mechanical valve in the closed crankcase ventilation system. It is designed to maintain crankcase pressures above 
-7 inH20. This diagnostic will not run if there are any other Crankcase Pressure Sensor errors. The ECM does not 
illuminate the MIL or ETC lamp for any of the crankcase pressure faults . 

• When Monitored: 
Engine running 

• Set Condition: 
The ECM detects the crankcase pressure exceeds a calibratable limit. 

Possible Causes 

CRANKCASE DEPRESSION VALVE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. DTC ACTIVE 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Is fault code P1506 active? 

Ves »Replace the Breather Filter Cover (the Crankcase Depression Valve is a part of this cover and is not 
serviceable). Check the system for any progressive damage due to excessively low crankcase pres
sures 

Perform POWERTRAIN VERIFICATION TEST VER (DIESEL). (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 

No »Clear DTC, repair complete 
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P1507-CRANKCASE FILTER RESTRICTION 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The crankcase pressure sensor is used to monitor the pressure inside the crankcase. The ECM supplies the crank
case pressure sensor a 5-volt reference voltage. When the crankcase pressure is low. the sensor signal voltage is 
low. When the crankcase pressure is high, the sensor signal voltage is near the 5-volt reference voltage. The ECM 
monitors the crankcase pressure signal circuit voltage to calculate the pressure of the air within the crankcase. The 
ECM does not illuminate the MIL or ETC lamp for any of the crankcase pressure faults . 

• When Monitored: 
Engine speed greater than 500 rpm . 

• Set Condition: 
The ECM detects the crankcase pressure exceeds a calibratable limit. 

Possible Causes 

CRANKCASE FILTER NEEDS TO BE REPLACED 

OBSTRUCTIONS IN CRANKCASE OUTLET 

CRANKCASE DEPRESSION VALVE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. CRANKCASE OBSTRUCTIONS 

Disconnect the crankcase outlet hose. 

Are there any obstructions in the crankcase outlet hose or port? 

Yes »Clear the obstructions. 

Go To 2 

No »Go To 2 

2. CRANKCASE DEPRESSION VALVE 

Is the crankcase depression valve stuck shut? 

Yes »Replace the Breather Filter Cover (the Crankcase Depression Valve is a part of this cover and is not 
serviceable). Check the system for any progressive damage due to excessively low crankcase pres
sures. 
Go To 3 

No »Go To 3 

3. P1507 ACTIVE 

Ignition on. engine not running. 
With the scan tool, read DTC's. 

Is fault code P1507 active? 

Yes »Replace the crankcase breather filter. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Clear DTC, repair complete. 
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P1508-CRANKCASE FILTER RESTRICTION - REPLACE FILTER 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The crankcase pressure sensor is used to monitor the pressure inside the crankcase. The ECM supplies the crank
case pressure sensor a 5-volt reference voltage. When the crankcase pressure is low, the sensor signal voltage is 
low. When the crankcase pressure is high, the sensor signal voltage is near the 5-volt reference voltage. The ECM 
monitors the crankcase pressure signal circuit voltage to calculate the pressure of the air within the crankcase. The 
ECM does not illuminate the MIL or ETC lamp for any of the crankcase pressure faults . 

• When Monitored: 
Engine speed greater than 500 rpm . 

• Set Condition: 
The ECM detects the crankcase pressure exceeds a calibratable limit. 

Possible Causes 

CRANKCASE FILTER NEEDS TO BE REPLACED 

PROGRESSIVE DAMAGE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. P1508 ACTIVE 

Ignition on, engine not running. 
With the scan tool, read DTC·s. 

Is fault code P1508 active? 

Yes »Replace the crankcase breather filter and check for progressive engine damage due to high crankcase 
pressures. 

Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Clear DTC, repair complete. 
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Theory of Operation 
The engine aftertreatment system monitors the 02 content in the diesel engine exhaust. The ECM monitors the 
exhaust gases for oxygen content and varies the rich/lean fuel mixture of the intake air fuel mixture to adjust sys
tem. This diagnostic measures the Oxygen storage capability of the NOx Adsorber Catalyst. The ECM will set the 
fault if it detects that the Nox Adsorber performance is lower than expected. The ECM will illuminate the MIL lamp 
immediately when the diagnostic runs and fails. The ECM will turn off the MIL lamp diagnostic runs and passes in 
four consecutive drive cycles . 

• When Monitored: 
This diagnostic will run during deNOx events . 

• Set Condition: 
The ECM will set the fault if it detects that the Nox Adsorber performance is lower than expected. 

EXHAUST, EGR OR INTAKE LEAKS 

DEGRADED OR POISONED NAC 

USE OF HIGH SULFUR FUEL 

TAMPERING OR REMOVAL OF THE NAC 

02 SENSOR FAILED IN-RANGE 

MASS AIR FLOW SENSOR 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . OPEN CIRCUIT 

Disconnect the Oxygen sensor harness connector. 
Disconnect the Smart 02 Sensor Module from the Aftertreatment Wiring 
Harness. 

NOTE: Check connectors .. Clean/repair as necessary. 

Is the resistance less than 10 Ohms on all circuits? 

Yes »Go To 2 

No »Replace Aftertreatment Wiring Harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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2. OXYGEN SENSOR 

Using an ohmmeter check the resistance of the sensor heater circuit. 

Is the resistance 3.2 +/- 0.8 ohms at ambient temperature? 

Yes »Replace Smart 02 Sensor Module 

No »Replace the oxygen sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P2002-DIESEL PARTICULATE FILTER EFFICIENCY BELOW THRESHOLD 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The aftertreatment diesel particulate filter is designed to physically filter soot and to eliminate hydrocarbons from the 
engine exhaust gases through catalyst reactions in the exhaust stream. Federal law requires that the filter's effi
ciency be monitored for signs of degradation that would compromise the efficiency of the filter. The ECM monitors 
the efficiency of the aftertreatment diesel particulate filter via interpretation of data received from the Diesel Partic
ulate Filter Pressure Sensor, which monitors the restriction across the aftertreatment diesel particulate filter. The 
ECM monitors the restriction in the aftertreatment diesel particulate filter at various engine speeds/loads and will set 
the fault if the restriction is below a calibrated threshold minimum value. The ECM will illuminate the MIL light Imme
diately when the diagnostic runs and fails in two consecutive drive cycles. Active regeneration of the aftertreatment 
Diesel particulate filter will also be disabled for the remainder of the drive cycle. The ECM will try to regenerate the 
aftertreatment diesel particulate filter on the next subsequent drive cycle. The ECM win turn off the MIL light imme
diately after the diagnostic runs and passes in four consecutive drive cycles. 

• When Monitored: 
This diagnostic runs when the engine is running and after an active regeneration of the aftertreatment diesel 
particulate filter has completed . 

• Set Condition: 
The ECM will set the fault if the diagnostic fails in two consecutive drive cycles. 

Possible Causes 

FAILED DIESEL PARTICULATE FILTER PRESSURE SENSOR 

FAILED AFTERTREATMENT DIESEL PARTICULATE FILTER 

EXHAUST SYSTEM LEAK 

BOOST LEAK 

EGR LEAK 

EXHAUSTPRESSURESENSOR1~ 

SWAPPED OR LEAKING PARTICULATE FILTER PRESSURE SENSOR LINES 

INTERMITTENT CONDITION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . OTHER DTCS 

Ignition on, engine not running. 
With the scan tool, read DTCs. 

Are any other DTCs Active? 

Yes »Repair all other DTCs first. 

No »Go To 5 
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2. AFTERTREATMENT DIESEL PARTICULATE FILTER PRESSURE SENSOR 

Inspect the Particulate filter pressure sensor tubes. 

Are leaks or blockages found or tubes swapped? 

Ves »Repair as necessary. 

Perform POWERTRAIN VERIFICATtON TEST (DIESEL). (Refer to 9 ~ ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. EGR LEAK 

Look for visible signs (soot streaks) of an external EGR leak. 

Are there any EGR leaks? 

Ves »Repair the leak 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 ENGINE ~ STANDARD PROCE
DURE) 

No »Go To 4 

4. BOOST LEAK 

Check system for leaks. Perform "*INTAKE AIR SYSTEM PRESSURE TEST - DIESEL", 

Ves »Repair the leak. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE4 
DURE) 

No »Go To 5 

5. EXHAUST LEAKS 

Check the aftertreatment system for exhaust leaks. 

Does the aftertreatment system leak? 

Ves »Repair the exhaust leaks. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 6 

6. P2002 ACTIVE 

Ignition on, engine not running. 
With the scan tool, read DTCs. 

Is DTC P2002 Active? 

Ves »Replace the afiertreatment diesel particulate filter. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 7 
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7. AFTERTREATMENT DIESEL PARTICULATE FILTER 

Remove and inspect the aftertreatment diesel particulate filter. 

Does aftertreatment diesel particulate filter show evidence of failure? 

Ves »Replace the aftertreatment diesel particulate filter. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Refer to the INTERMITTENT CONDITION Symptom. (Refer to 9 - ENGINE - DIAGNOSIS AND TEST-
ING) 
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Theory of Operation 
The Exhaust Temperature Sensors are used by the electronic control module (ECM) to monitor the engine exhaust 
temperatures in the aftertreatment system. The Exhaust Temperature Sensors are thermistors and change resis
tance based on the temperature being measured. The ECM provides a 5-volt reference voltage to the sensor. The 
ECM monitors the voltage on the signal pin and converts this to a temperature value.' When the exhaust gas tem
perature is cold, the sensor or thermistor resistance is high. The ECM signal voltage only pulls down a small 
amount through the sensor to ground. Therefore, the ECM senses a high signal voltage or low temperature. When 
the exhaust gas temperature is hot, the sensor resistance is low. The signal voltage pulls down a large amount. 
Therefore, the ECM senses a low signal voltage, or a high temperature. The ECM will illuminate the MIL lamp 
immediately when the diagnostic runs and fails. Active regeneration of the aftertreatment particulate filter win be 
disabled. This DTC can only be cleared with a scan tool. 

• When Monitored: 
The diagnostic runs continuously when the engine is running. 

• Set Condition: 
The ECM detects that the aftertreatment diesel particulate filter outlet temperature is greater than a calibrated 
temperature for a calibrated period. 

Possible Causes 

EXHAUST TEMPERATURE SENSOR FAILED IN-RANGE 

EXCESSIVE ENGINE OIL BEING INTRODUCED INTO THE AFTERTREATMENT SYSTEM FROM THE ENGINE. 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTCS 

Ignition on, engine not running. 
With the scan tool, read DTCs. 

Are any fuel injector DTCs Active? 

Yes »Repair any fuel injector DTCs 

No »Go To 2 

2. CYLINDER MISFIRE 

the engine. 
Allow the engine to idle. 
With the scan tool, read the Misfire counter status. 

Is an engine misfire detected? 

Yes »Determine the cause of the engine misfire. Use scan tool Cylinder Cutout Test to isolate a failed injector. 
Replace the failed injector if necessary. Inspect the aftertreatment system for possible damage. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 
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3. EXHAUST TEMPERATURE SENSOR 1/3 

Turn ignition off for 5 minutes. 
Turn the ignition on. 

Check the temperature values of the Exhaust Temperature Sensor 1/3 and Exhaust Temperature Sensor 1/1. 

Are the aftertreatment diesel particulate filter and diesel oxidation catalyst temperature sensors reading 
within 6° C (42.8° F) of each other? 

Yes »Go To 4 

No »Replace the Exhaust Temperature Sensor 1/3. Inspect the aftertreatment system for possible damage. 
Perform POWERTRAIN VERIFICATION TEST· 6.7L. (Refer to 9 . ENGINE· STANDARD PROCE
DURE) 

4. EXCESSIVE ENGINE OIL BEING INTRODUCED INTO THE AFTERTREATMENT SYSTEM FROM THE 
ENGINE. 

Remove the turbocharger outlet and inspect for signs of oil, fuel or moisture being introduced into the aftertreatment 
system from the engine. 

Was engine oil, fuel or moisture found in the turbocharger exhaust outlet? 

Yes »Locate the cause of possible diesel fuel or engine oil being carried from the engine into the aftertreat-
ment system. Inspect the aftertreatment for possible damage. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 . ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 5 

5. AFTERTREATMENT DIESEL PARTICULATE FILTER 

Remove and inspect the Aftertreatment diesel particulate filter. 

Does aftertreatment diesel particulate filter show evidence of failure? 

Yes »Replace the Aftertreatment diesel particulate filter. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Refer to the INTERMITTENT CONDITION Symptom. (Refer to 9 - ENGINE - DIAGNOSIS AND TEST· 
ING) 
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Theory of Operation 
The Aftertreatment Diesel Oxidation Catalyst is designed to react with hydrocarbons in the exhaust stream, this 
reaction produces heat. The heat can become excessive if too much hydrocarbon enters the Aftertreatment Diesel 
Oxidation Catalyst too quickly. Excessive heat can damage the diesel aftertreatment components, so the tempera
ture of the aftertreatment system is closely monitored by the electronic control module (ECM). The Exhaust Tem
perature sensors are used by the ECM to monitor the engine exhaust temperatures in the aftertreatment system. 
The Exhaust Temperature sensors are thermistors and change resistance based on the temperature being mea
sured. The ECM provides a 5 volt reference voltage to the sensor. The ECM monitors the voltage on the signal pin 
and converts this to a temperature value. When the exhaust gas temperature is cold, the sensor or thermistor resis
tance is high. The ECM signal voltage only pulls down a small amount through the sensor to ground. Therefore, the 
ECM senses a high signal voltage or low temperature. When the exhaust gas temperature is hot, the sensor resis
tance is low. The signal voltage pulls down a large amount. Therefore, the ECM senses a low signal voltage, or a 
high temperature. The ECM illuminates the CHECK ENGINE light immediately when the diagnostic runs and fails. 
Active regeneration of the aftertreatment particulate filter will be disabled. The DTC can only be cleared by a scan 
tool. 

• When Monitored: 
The diagnostic runs continuously when the engine is running . 

• Set Condition: 
The ECM detects that the aftertreatment diesel oxidation catalyst outlet temperature is greater than a cali
brated temperature for a calibrated period. 

Possible Causes 

EXCESSIVE FUEL ENTERING THE AFTERTREATMENT I EXHAUST SYSTEM 

EXHAUST TEMPERATURE SENSOR FAILED IN-RANGE 

EXCESSIVE ENGINE OIL BEING INTRODUCED INTO THE AFTERTREATMENT SYSTEM FROM THE ENGINE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Reter to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . OTHER DTCS 

Ignition on, engine not running. 
With the scan tool, read DTCs. 

Are any Fuel injector DTCs Active? 

Yes »Repair any DTCs. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 2 

2. CYLINDER MISFIRE 

Start the engine. 
Allow the engine to idle. 
With the scan tool, read the Misfire counter status. 

Is an engine misfire detected? 

Yes »Determine the cause of the engine misfire. Use scan tool Cylinder Cutout Test to isolate a failed injector. 
Replace the failed injector if necessary. Inspect the aftertreatment system for possible damage. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 



DR ---------ENGINE· ELECTRICAL DIAGNOSTICS· 6.7L DIESEL 9·2237 

3. EXHAUST TEMPERATURE SENSOR(S) 

Turn the ignition off for 5 minutes. 
Turn the ignition on. 
With the scan tool check the temperature values of the Exhaust Temperature sensors. 

Are the Exhaust temperature sensors reading within 6° C (42.8° F) of each other? 

Yes »Go To 4 

No »Replace the Exhaust temperature sensor that is out of context. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

4" EXCESSIVE ENGINE OIL BEING INTRODUCED INTO THE AFTERTREATMENT SYSTEM FROM THE 
ENGINE 

Remove the turbocharger outlet and inspect for signs of oil, fuel or moisture being introduced into the aftertreatment 
system from the engine. 

Was engine oil, fuel or moisture found in the turbocharger exhaust outlet? 

Yes »Locate the cause of possible diesel fuel or engine oil being carried from the engine into the aftertreat-
ment system. Inspect the aftertreatment for possible damage. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 5 

5. AFTERTREATMENT SYSTEM 

Remove and inspect the Aftertreatment system. 

Does aftertreatment diesel oxidation catalyst show evidence of failure? 

Yes »Replace the Aftertreatment diesel oxidation catalyst. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Refer to the INTERMITTENT CONDITION Symptom. (Refer to 9 - ENGINE - DIAGNOSIS AND TEST-
ING) 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The Exhaust Temperature sensors are used by the electronic control module (ECM) to monitor the engine exhaust 
temperatures in the aftertreatment system. The Exhaust Temperature sensors are thermistors and change resis
tance based on the temperature being measured. The ECM provides a 5-volt reference voltage to the sensor. The 
ECM monitors the change in signal voltage and converts this to a temperature value. When the exhaust gas tem
perature is cold, the sensor or thermistor resistance is high. The ECM signal voltage only pulls down a small 
amount through the sensor to ground. Therefore, the ECM senses a high signal voltage or low temperature. When 
the exhaust gas temperature is hot, the sensor resistance is low. The signal voltage pulls down a large amount. 
Therefore, the ECM senses a low signal voltage, or a high temperature. The ECM will set the fault code if it detects 
that the afiertreatment diesel particulate filter inlet exhaust gas temperature sensor signal voltage is less than a 
calibrated voltage for longer than a calibrated period. The ECM illuminates the MIL lamp immediately when the 
diagnostic runs and fails. A default value for the aftertreatment diesel particulate filter inlet temperature reading will 
be used and active regeneration of the diesel particulate filter will be disabled. The ECM will turn off the MIL lamp 
immediately after the diagnostic runs and passes. 

• When Monitored: 
Ignition ON 

• Set Condition: 
The ECM will set the fault if it detects that the diesel oxidation catalyst inlet exhaust gas temperature sensor 
signal voltage is greater than a calibrated voltage for more than a calibrated time. 

Possible Causes 

FAILED SENSOR 

(K186) EXHAUST GAS TEMPERATURE 1/2 SIGNAL CIRCUIT SHORTED TO GROUND 

(K900) SENSOR GROUND CIRCUIT SHORTED TO GROUND 

(K186) EXHAUST GAS TEMPERATURE 1/2 SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND 
CIRCUIT 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) . 

Diagnostic Test 

1 .. TEMPERATURE SENSOR 

Disconnect the Exhaust Gas Temperature Sensor 1/2. 

NOTE: Check connectors - Clean/repair as necessary. 
Using an ohmmeter check the resistance of the sensor. 

NOTE: The sensor's resistance value increases with decreasing temperature @ 50° C (122° F) resistance 
ranges from 82k to 137k ohms. 

Is the resistance between 82k and 300k ohms at ambient temperature? 

Yes »Go To 2 

No »Replace the sensor 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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2. (K186) EXHAUST TEMPERATURE 1/2 SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND 
CIRCUIT 

Reconnect the Temperature sensor. 
Disconnect the ECM harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance between the (K186) Exhaust Temperature 1/2 Signal circuit and (K900) Sensor ground cir~ 
cuit at the ECM harness connector. . 

Is the resistance between 82k and 300k ohms at ambient temperature? 

Yes »Go To 5 

No »Go To 3 

3. (K186) EXHAUST TEMPERATURE 1/2 SIGNAL CIRCUIT SHORTED TO GROUND 

Disconnect the Exhaust Temperature Sensor 1/2. 
Measure the resistance between the (K186) Exhaust Temperature 1/2 Signal circuit and ground from the sensor 
harness connector. 

Is the resistance greater than 100 Ohms? 

Yes »Go To 4 

No »Repair the short to ground in the (K1S6) Exhaust Temperature 1/2 Signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

4. SENSOR GROUND CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K900) Sensor ground circuit in the sensor harness connector. 

Is the resistance greater than 100 Ohms? 

Yes »Go To 

No »Repair the short to ground in the (K900) Sensor ground circuit. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. EXHAUST TEMPERATURE 1/2 SIGNAL CIRCUIT SHORTED TO ANOTHER CIRCUIT 

Measure resistance from (K1SB) Exhaust Temperature 1/2 SIGNAL circuit to all other circuits at the ECM harness 
connector. 

Is the resistance more than 100 k ohms? 

Yes »Go to 6 

No »Repair the short between the circuits. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE • STANDARD PROCE· 
DURE) 
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6. ECM 

Reconnect the ECM harness connector. 
While monitoring the Exhaust Temperature Sensor 1/2 with scan tool, connect and disconnect the Exhaust Temper
ature Sensor 1/2 harness connector. 

Does the voltage go from low with the sensor connected to high with the sensor disconnected? 

Yes »Refer to the INTERMITTENT CONDITION Symptom. (Refer to 9 • ENGINE - DIAGNOSIS AND TEST-
ING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST· 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The Exhaust Temperature sensors are used by the Electronic Control Module (ECM) to monitor the engine exhaust 
temperatures in the aftertreatment system. The Exhaust temperature sensors are thermistors and change resistance 
based on the temperature being measured. The ECM provides a 5-volt reference voltage to the sensor. The ECM 
monitors the change in signal voltage and converts this to a temperature value. When the exhaust gas temperature 
is cold, the sensor or thermistor resistance is high. The ECM signal voltage only pulls down a small amount through 
the sensor to ground. Therefore, the ECM senses a high signal voltage or low temperature. When the exhaust gas 
temperature is hot, the sensor resistance is low. The signal voltage pulls down a large amount. Therefore, the ECM 
senses a low signal voltage, or a high temperature. The ECM will set the fault if it detects that the diesel oxidation 
catalyst inlet exhaust gas temperature sensor signal voltage is greater than a calibrated voltage for more than a 
calibrated time. The ECM illuminates the MIL lamp immediately when the diagnostic runs and fails. A default value 
for the aftertreatment diesel oxidation catalyst inlet temperature reading will be used and active regeneration of the 
diesel particulate filter will be disabled. The ECM will turn off the MIL lamp immediately after the diagnostic runs and 
passes. 

• When Monitored: 
Ignition ON 

• Set Condition: 
The ECM will set the fault if it detects that the diesel oxidation catalyst inlet exhaust gas temperature sensor 
signal voltage is greater than a calibrated voltage for more than a calibrated time. 

Possible Causes 

FAILED SENSOR 

(K186) EXHAUST TEMPERATURE 1/2 SIGNAL CIRCUIT OPEN 

(K900) SENSOR GROUND CIRCUIT OPEN 

(K186) EXHAUST TEMPERATURE 1/2 SIGNAL CIRCUIT SHORTED TO THE (F855) 5-VOLT SUPPLY CIRCUIT 

(K186) EXHAUST TEMPERATURE 1/2 SIGNAL CIRCUIT SHORTED TO BATTERY 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. TEMPERATURE SENSOR 

Disconnect the Exhaust Temperature Sensor 1/2. 

NOTE: Check connectors - Clean/repair as necessary. 
Using an ohmmeter check the resistance of the sensor. 

NOTE: The sensor's resistance value increases with decreasing temperature @ 50° C (122° F) resistance 
ranges from 82k to 137k ohms. 

Is the resistance between 82k and 300k ohms at ambient temperature? 

Yes »Go To 2 

No »Replace the sensor 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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2. (K186) EXHAUST TEMPERATURE 1/2 SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND 
CIRCUIT 

Reconnect the Temperature sensor. 
Disconnect the ECM harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance between the (K186) Exhaust Temperature 1/2 Signal circuit and (K900) Sensor ground cir
cuit at the ECM harness connector. 

Is the resistance between 82k and 300k ohms at ambient temperature? 

Yes »Go To 5 

No »Go To 3 

3. (K186) EXHAUST TEMPERATURE 1/2 SIGNAL CIRCUIT OPEN 

Disconnect the Exhaust Gas Temperature Sensor 1/2 

Measure the resistance of the (K186) Exhaust Gas Temperature 1/2 Signal circuit from the sensor harness connec
tor to the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Repair the open sensor (K186) Exhaust Temperature 1/2 Signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE .. STANDARD PROCE
DURE) 

4. (K900) SENSOR GROUND CIRCUIT OPEN 

Measure the resistance of the (K900) Sensor ground circuit between the sensor harness connector and the ECM 
harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 

No »Repair the open (K900) Sensor ground circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE .. STANDARD PROCE
DURE) 

5. (K186) EXHAUST TEMPERATURE 1/2 SIGNAL CIRCUIT SHORTED TO ANOTHER CIRCUIT 

Measure the resistance between the (K186) Exhaust Temperature 1/2 Signal circuit to all other circuits at the ECM 
harness connector. 

Is the reSistance more than 100 k ohms? 

Yes »Go to 6 

No »Repair the circuits that are shorted together. 
Perform POWERTRAIN VERIFICATION TEST .. 6.7L. (Refer to 9 .. ENGINE - STANDARD PROCE
DURE) 
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6. ECM 

Reconnect the ECM harness connector. 

While monitoring the Exhaust Temperature Sensor 1/2 with scan tool, use a jumper wire and connect the (K186) 
Exhaust Temperature 1/2 Signal circuit to the (K900) Sensor ground circuit at the sensor connector. 

Did the DTC for voltage high go inactive and the OTC for voltage low become active? 

Yes »Refer to the INTERMITTENT CONDITION Symptom. (Refer to 9 - ENGINE - DIAGNOSIS AND TEST· 
ING) 

No »Replace the ECM. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 



9 .. 2246 ENGINE .. ELECTRICAL DIAGNOSTICS .. 6.7L DIESEL ---------- DR 

P2080-EXHAUST GAS TEMP SENSOR CIRCUIT PERFORMANCE - BANK 1 SENSOR 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The Exhaust Temperature sensors are used by the electronic control module (ECM) to monitor the engine exhaust 
temperatures in the aftertreatment system. The Exhaust Temperature sensors are thermistors and change resis
tance based on the temperature being measured. The ECM provides a 5-volt reference voltage to the sensor. The 
ECM monitors the voltage on the signal pin and converts this to a temperature value. This fault is set by the ECM 
if it detects that the aftertreatment diesel oxidation catalyst inlet temperature sensor reading is not increasing with 
engine operating temperature after engine startup. The ECM illuminates the MIL lamp immediately when the diag
nostic runs and fails. The ECM will disable all aftertreatment regenerations. The ECM will turn off the MIL lamp 
immediately after the diagnostic runs and passes . 

• When Monitored: 
Engine Running 

• Set Condition: 
The ECM detects that the aftertreatment diesel oxidation catalyst inlet temperature sensor reading is not 
increasing with engine operating temperature after engine startup. 

EXHAUST TEMPERATURE SENSOR 1/1 

WIRING HARNESS OR CONNECTION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER OTCS 

With a scan tool read DTCs. 

Do you have any other OTC for the Exhaust Temperature sensors? 

Yes »Repair all other DTCs first. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 2 

2. EXHAUST TEMPERATURE SENSOR 1/1 

Remove the Exhaust Temperature Sensor 1/1 and reconnect the wiring to the sensor. Monitor the scan tool, while 
heating the sensor with an external heat source (DO NOT USE OPEN FLAME). 

Does the reading from the sensor increase at least -150 C (5° F) on the scan tool? 

Yes »Refer to the INTERMITTENT CONDITION Symptom. (Refer to 9 - ENGINE - DIAGNOSIS AND TEST-
ING) 

No »Replace the Exhaust Temperature Sensor 1/1. 
Perform POWERTRAIN VERIFICATION TEST 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P2084-EXHAUST GAS TEMP SENSOR CIRCUIT PERFORMANCE - BANK 1 SENSOR 
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For a complete wiring diagram Refer to Section 8W~ 

Theory of Operation 
The Exhaust Temperature Sensors are used by the electronic control module (ECM) to monitor the engine exhaust 
temperatures in the aftertreatment system. The Exhaust Temperature Sensors are thermistors and change resis· 
tance based on the temperature being measured. The ECM provides a 5-volt reference voltage to the sensor. The 
ECM monitors the voltage on the signal pin and converts this to a temperature value. This fault is set by the ECM 
if it detects that the aftertreatment diesel particulate filter inlet temperature sensor reading is not increasing with 
engine operating temperature after engine startup. The ECM illuminates the MIL lamp immediately when the diag
nostic runs and fails. The ECM will disable desoot, deSOx and deNOx. The ECM will turn off the MIL lamp imme
diately after the diagnostic runs and passes . 

• When Monitored: 
Engine Running 

• Set Condition: 
The ECM detects that the aftertreatment diesel particulate filter inlet temperature sensor reading is not increas
ing with engine operating temperature after engine startup. 

EXHAUST TEMPERATURE SENSOR 1/2 

WIRING HARNESS OR CONNECTION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTCS 

With a scan tool read DTCs. 

Do you have any other DTC for the Exhaust Temperature Sensors? 

Yes »Repair all other DTCs first. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2 .. EXHAUST GAS TEMPERATURE SENSOR 1/2 

Remove the Exhaust Temperature Sensor 1/2 and reconnect the wiring to the sensor. Monitor the scan tool, while 
heating the sensor with an external heat source (DO NOT USE OPEN FLAME). 

Does the reading from the sensor increase at least -150 C (50 F) on the scan tool? 

Yes »Refer to the INTERMITTENT CONDITION Symptom. (Refer to 9 - ENGINE - DIAGNOSIS AND TEST-
ING) 

No »Replace the Exhaust Temperature sensor 1/2. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE~ 
DURE) 
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P2121-ACCELERATOR PEDAL POSITION SENSOR 1 PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W. 



DR --------- ENGINE - ELECTRICAL DIAGNOSTICS· 6.7L DIESEL 9 - 2251 

Theory of Operation 
The throttle pedal produces two voltage signals proportional to the pedal movement. The voltages are created by 
electronic circuitry within the pedal assembly. The primary signal varies between 0 and 5 volts and the secondary 
signal varies between 0 and 2.5 volts. The Engine Control Module uses the two signals to validate throttle pedal 
position to control engine fueling. The ECM illuminates the MIL lamp immediately after the diagnostic runs and fails. 
During this time the customer will be in a limp home mode. The ECM will turn off the MIL lamp after the diagnostic 
runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
While the engine is running 

• Set Condition: 
The ECM detected a conformance error between APPS 1 and APPS 2 

Possible Causes 

WIRING HARNESS OR CONNECTOR DAMAGED 

APPS 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTCS PRESENT 

Using the scan tool, check for any additional APPS' fault codes 

Do you have any additional APPS faults? 

Yes »troubleshoot other DTCs first, Go To 2 

No »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING). 

2. APPS HARNESS 

Verify that the APPS is connected. 
Inspect the harness and the APPS connector. 

Are any pins damaged? 

Yes »Repair or replace the harness. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. APPS 

Monitor the APPS 1 and APPS 2 voltage with the scan tool while depressing the accelerator pedal. 

Is the voltage transition shown on the scan tool smooth while depressing the accelerator pedal and is 
the voltage from APPS 1 twice as much as the voltage from APPS 2? 

Yes »Go To 4 

No »Replace the APPS. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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4. (K23) APPS 1 SIGNAL CIRCUIT OPEN 

Disconnect the C2 ECM harness connector. 
Disconnect the APPS connector. 

NOTE: Check connectors - Clean/repair as necessary_ 
Measure the resistance of the (K23) APPS 1 Signal circuit between the APPS connector and the C2 ECM connec
tor. 

Is the resistance below 10 ohms? 

Yes »Go To 5 

No »Repair the open in the (K23) APPS 1 Signal circuit. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. (K852) 5-VOLT SUPPLY CIRCUIT OPEN 

Measure the resistance of the (K852) 5-volt Supply circuit between the APPS connector and the ECM connector. 

Is the resistance below 10 ohms? 

Yes »Go To 6 

No »Repair the open in the 5~volt Supply circuit. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. (K23) APPS 1 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the APPS 1 Signal circuit 
at the sensor connector. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 7 

No »Repair the short to ground in the (K23) APPS 1 Signal cir-
cuit. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

7. (K23) APPS 1 SIGNAL CIRCUIT SHORTED TO OTHER CIRCUITS 

SENSOR-

ACCEL.ERATOR 
PEDAL 

POSITION 8190dSdb 

Measure the resistance between the (K23) APPS 1 Signal circuit and all other circuits in the ECM connector. 

Is the resistance greater than 100 K ohms for any of the other circuits? 

Yes »Go To 8 

No »Repair the shorted (K23) APPS Signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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8. (K852) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between the ground and the (K852) 5-volt Sup-
ply circuit at the sensor connector. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 9 

No »Repair the short to ground in the (K852) 5-volt Supply cir-
cuit. 
Peliorm POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

9. (K852) 5-VOLT SUPPLY CIRCUIT SHORTED TO OTHER CIRCUITS 

6 

IENSOR· 
ACCELERATOR 

PEDAL 
POernON 8190d902 

Measure the resistance between the (K852) 5-volt Supply circuit and all other circuits in ECM harness connector. 

Is the resistance greater than 100 K ohms for each circuit? 

Yes »Go To 10 

No »Repair the short in the (K852) 5-volt Supply circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

10. (K167) APPS 1 RETURN CIRCUIT OPEN 

Measure the resistance of the (K167) APPS 1 Return circuit between the sensor connector and the ECM connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 11 

No »Repair the open in the (K167) APPS Return circuit. 

Peliorm POWERTRAIN VERIFICATION TEST - 6.7L). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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11. (K23) APPS 1 SIGNAL CIRCUIT SHORTED TO (K852) 5-VOLT SUPPLY CIRCUIT 

Measure the resistance between the (K23) APPS 1 Signal circuit and 
the (K852) 5-volt Supply circuit at the sensor harness connector 

Is the resistance greater than 100 K ohms? 

Yes »Go To 12 

No »Repair the short between the (K23) APPS Signal circuit and 
the (K852) 5-volt Supply circuit. Perform POWERTRAIN 
VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STAN
DARD PROCEDURE) 

12. (K167) APPS 1 RETURN CIRCUIT SHORTED TO OTHER CIRCUITS 

SENSOR· 

ACCELERATOR 

PEDAL 

POSITION 8190d952 

Measure the resistance between the (K167) APPS 1 Return circuit at and all other circuits in the ECM connector. 

Is the resistance below 10 ohms? 

Yes »Go To 13 

No »Repair the short in the (K167) APPS Return circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

13. (K29) APPS 2 SIGNAL CIRCUIT OPEN 

Measure the resistance of the (K29) APPS 2 Signal circuit between the APPS connector and the ECM connector. 

Yes »Go To 14 

No »Repair the open in the (K29) APPS 2 Signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

14. (F854) 5-VOLT SUPPLY CIRCUIT OPEN 

Measure the resistance of the (F854) 5-volt Supply circuit between the APPS connector and the ECM connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 15 

No »Repair the open in the (F854) 5-volt Supply circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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15. (K29) APPS 2 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K29) APPS 2 Signal 
circuit at the sensor connector. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 16 

No »Repair the short to ground in the (K29) APPS 2 Signal cir· 
cuit. 
Perform POWERTRAIN VERIFICATION TEST • 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

16. (K29) APPS 2 SIGNAL CIRCUIT SHORTED TO OTHER CIRCUITS 

5 

6 

SENSOR· 

ACCELERATOR 
PEDAL 

POSITION 6190d9f2 

Measure the resistance between the (K29) APPS 2 Signal circuit and aU other circuits in the ECM harness connec
tor. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 17 

No »Repair the shorted (K29) APPS 2 Signal circuit. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

17. (F854) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (F854) 5-volt Supply 
circuit at the sensor connector. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 18 

No »Repair the short to ground in the (F854) 5-volt Supply cir~ 
cuit. 

Perform POWERTRAIN VERIFICATION TEST). (Refer to 9 
- ENGINE - STANDARD PROCEDURE) 
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SI!NSOR· 

ACCELERATOR 

PEDAL 
P08~N 8190dgea 
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18. (F854) S-VOLT SUPPLY CIRCUIT SHORTED TO OTHER CIRCUITS 

Measure the resistance between the (F854) 5~volt Supply circuit and aU other circuits in the C2 ECM harness con
nector. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 19 

No »Repair the shorted (F854) 5-volt Supply circuit. 

Perform POWERTRAIN VERIFICATION TEST· 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

19. (K400) APPS 2 RETURN CIRCUIT OPEN 

Measure the resistance of the (K400) APPS 2 Return circuit between the APPS connector and the C2 ECM con
nector. 

Is the resistance less than 10 ohms? 

Yes »Go To 20 

No »Repair the open in the (K400) APPS 2 Return circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 • ENGINE M STANDARD PROCE
DURE) 

20. APPS 2 SIGNAL CIRCUIT SHORTED TO (F8S4) S-VOlT SUPPLY CIRCUIT 

Measure the resistance between the (K29) APPS 2 Signal circuit and 
the (F854) 5-volt Supply circuit in the APPS harness connector. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 21 

No »Repair the short between the (K29) APPS 2 Signal circuit 
and the (F854) 5-volt Supply circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

21. APPS 2 RETURN CIRCUIT SHORTED TO OTHER CIRCUITS 

6 5 

leNSOR· 
ACCELERATOR 

PlDAL 
POSthON 819Oda5d 

Measure the resistance between the (K400) APPS 2 Return circuit and all other circuits in the ECM connector. 

Is the resistance greater than 100 K ohms? 

Yes »Go To 22 

No »Repair the shorted (K400) APPS 2 Return circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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22. ECM 

Reconnect the ECM connectors. 
Reconnect the APPS connector. 
Turn Ignition on, engine off. 
While monitoring with the scan tool, disconnect the sensor connector. 

Did a APPS 1 and APPS 2 voltage too low DTC set? 

Ves »Go To 23 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 • ENGINE - STANDARD PROCE
DURE) 

23. APPS 

Reconnect the APPS connector. 
Monitor the APPS 1 and APPS 2 voltage with the scan tool while depressing the accelerator pedal. 

Is the voltage transition shown on the scan tool smooth while depressing the accelerator and is the 
voltage from APPS 1 twice as much as the voltage from APPS 2? 

Ves »Refer to the INTERMITIENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace the APPS. 

Periorm POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P2122-ACCELERATOR PEDAL POSITION SENSOR 1 CIRCUIT LOW 
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For a complete wiring diagram Reter to Section 8W. 
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Theory of Operation 
The throttle pedal produces two voltage signals proportional to the pedal movement. The voltages are created by 
electronic circuitry within the pedal assembly. The primary signal varies between 0 and 5 volts and the secondary 
signal varies between 0 and 2.5 volts. The Engine Control Module uses the two signals to validate throttle pedal 
position to control engine fueling. The ECM illuminates the MIL lamp immediately after the diagnostic runs and fails. 
During this time the customer will be in a limp home mode. The ECM will turn off the MIL lamp after the diagnostic 
runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
With the ignition on and no other APPS No.1 DTCs present. 

• Set Condition: 
When the APP Sensor No.1 voltage is too low. Engine will additionally idle if the brake pedal is pressed or has 
failed. Acceleration rate and Engine output are limited. One trip fault and the code will set within 5 seconds. 
ETC light is flashing. 

Possible Causes 

(K852) 5-VOLT SUPPLY CIRCUIT OPEN 

(K852) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(K23) APP SENSOR NO.1 SIGNAL CIRCUIT OPEN 

(K23) APP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO GROUND 

(K23) APP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO THE (K167) APP SENSOR NO.1 RETURN CIRCUIT 

(K23) APP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO THE (K400) APP SENSOR NO.2 RETURN CIRCUIT 

APP SENSOR 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1 . APP SENSOR BELOW 0.25 OF A VOLT 

NOTE: When this DTC is Active the engine speed, torque, and vehicle speed are limited to a Limp in mode. 
Ignition on, engine not running. 

With a scan tool, read the APP Sensor No.1 voltage. 

Is the voltage below 0.25 of a volt? 

Yes »Go To 2 

No »Go To 11 
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2. (K852) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Disconnect the APP Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (K852) 5-volt Supply circuit in the APP Sen
sor harness connector. 

Is the voltage between 4.5 and 5.2 volts? 

Yes »Go To 3 

No »Go To 8 

3. ACCELERATOR PEDAL POSITION SENSOR 

Connect a jumper wire between the (K852) 5-volt Supply circuit and the 
(K23) APP Sensor No.1 Signal circuit in the Sensor harness connector. 
With a scan tool, monitor the APP Sensor No.1 voltage. 

Is the voltage above 4.5 volts? 

Yes »Replace the APP Sensor Assembly per Service Information. 
After installation is complete. use a scan tool and select the 
ETC RELEARN function to relearn the APPS values. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 

NOTE: Remove the jumper wire before continuing. 

4. (K23) APP SENSOR NO.1 SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C2 ECM harness connector. 
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Measure the resistance of the (K23) APP Sensor No.1 Signal circuit from the APP Sensor harness connector to the 
C2 ECM harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the open in the (K23) APP Sensor No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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5. (K23) APP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K23) APP Sensor 
No.1 Signal circuit in the APP Sensor harness connector. 

Is the resistance below 100 ohms? 

Ves »Repair the short to ground in the (K23) APP Sensor No.1 
Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 6 
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6. (K23) APP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO THE (K167) APP SENSOR NO.1 RETURN 
CIRCUIT 

Measure the resistance between the (K23) APP Sensor No.1 Signal cir
cuit and the (K167) Sensor No.1 Return circuit at the APP Sensor har
ness connector. 

Is the resistance below 100 ohms? 

Ves »Repair the short between the (K167) APP Sensor No.1 
Return circuit and the (K23) APP Sensor No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 7 
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7. (K23) APP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO THE (K400) APP SENSOR NO.2 RETURN 
CIRCUIT 

Measure the resistance between the (K23) APP Sensor No.1 Signal cir
cuit and the (K400) Sensor No.2 Return circuit in the APP Sensor har
ness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (K400) APP Sensor No.2 
Return circuit and the (K23) APP Sensor No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 10 

8. (K852) 5-VOLT SUPPLY CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C2 ECM harness connector. 

4. 
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Measure the resistance of the (K852) 5-volt Supply circuit from the Sensor harness connector to the C2 ECM har
ness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 9 

No »Repair the open in the (K852) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

9. (K852) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K852) 5-volt Supply 
circuit in the APP Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K852) 5-volt Supply cir-
cuit. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7l. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 10 
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10. ECM 

NOTE: Before continuing, check the ECM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PRO
CEDURE) 

No »Replace and program the Engine Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PRO
CEDURE) 

11 . APP SENSOR SWEEP 

Ignition on, engine not running. 
With a scan tool, monitor the APP Sensor No.1 voltage. 
Slowly press the Accelerator pedal down. 

Does voltage start at approximately 0.45 of a volt and go above 4.6 volts with a smooth transition? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Perform the POWERTRAIN VERIFICATION TEST .. 6.7L. (Refer to 9 .. ENGINE - STANDARD PROCE
DURE) 

No »Replace the APP Sensor Assembly per Service Information. After installation is complete, use a scan 
tool and select the ETC RELEARN function to relearn the APPS values. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE .. STANDARD PRO
CEDURE» 
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P2123-ACCELERATOR PEDAL POSITION SENSOR 1 CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The throttle pedal produces two voltage signals proportional to the pedal movement. The voltages are created by 
electronic circuitry within the pedal assembly. The primary signal vades between 0 and 5 volts and the secondary 
signal varies between 0 and 2.5 volts. The Engine Control Module uses the two Signals to validate throttle pedal 
position to control engine fueling. The ECM illuminates the MIL lamp immediately atter the diagnostic runs and fails. 
During this time the customer will be in a limp home mode. The ECM will turn off the MIL lamp atter the diagnostic 
runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
With· the ignition on and no other APPS No.1 DTCs present. 

• Set Condition: 
When APP Sensor No.1 voltage is too high. Engine will additionally idle if the brake pedal is pressed or has 
failed. Acceleration rate and Engine output are limited. One trip fault and the code will set within 5 seconds. 
ETC light is flashing. 

Possible Causes 

(K23) APP SENSOR 1 SIGNAL CIRCUIT SHORTED TO BATTERY VOLTAGE 

(K23) APP SENSOR 1 SIGNAL SHORTED TO THE (K852) 5-VOLT SUPPLY CIRCUIT 

(K23) APP SENSOR 1 SIGNAL SHORTED TO THE (F854) 5-VOLT SUPPLY CIRCUIT 

(K167) APP SENSOR 1 RETURN CIRCUIT OPEN 

APP SENSOR 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. APPS NO.1 VOLTAGE ABOVE 4.8 VOLTS 

NOTE: When this DTC is Active the engine speed, torque, and vehicle speed are limited to a Limp in mode. 
Ignition on, engine not running. 

With a scan tool, read the APP Sensor No.1 voltage. 

Is the voltage above 4.8 volts? 

Yes »Go To 2 

No »Go To 8 

2. ACCELERATOR PEDAL POSITION SENSOR 

Turn the Ignition off. 

Disconnect the APP Sensor harness connector. 
Ignition on, engine not running. 

With a scan tool, monitor the Accelerator Pedal Position Sensor voltage. 

Is the voltage above 0 volts? 

Yes »Go To 3 

No »Replace the APP Sensor Assembly per Service Information. Atter installation is complete, use a scan 
tool and select the ETC RELEARN function to relearn the APPS values. 

Perform the POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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3. (K23) APP SENSOR NO.1 SIGNAL CIRCUIT SHORTED TO BATTERY VOLTAGE 

Turn the ignition off. 
Disconnect the C2 ECM harness connectors. 
Ignition on, engine not running. 
Measure the voltage on the (K23) APP Sensor No.1 Signal circuit in the 
APP Sensor harness connector. 

Is the voltage above 0 volts? 

Yes »Repair the short to battery voltage in the (K23) APP Sensor 
No.1 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST· 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 6 
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4. (K23) APPS NO.1 SIGNAL CIRCUIT SHORTED TO THE (K852) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (K23) APP Sensor No.1 Signal cir
cuit and the (K852) 5-volt Supply circuit in the APP Sensor harness 
connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (K23) APP Sensor No.1 Sig-
nal ci rcuit and the (K852) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 
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5. (K23) APPS NO.1 SIGNAL CIRCUIT SHORTED TO THE (F854) 5-VOLT SUPPLY CIRCUIT 

Measure the resistance between the (K23) APP Sensor No.1 Signal cir
cuit and the (F854) 5-volt Supply circuit in the APP Sensor harness con
nector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (1<23) APP Sensor No.1 Sig-
nal circuit and the (F854) 5-volt Supply circuit. 

Perform the POWERTRAIN VERIFICATION TEST .. 6.7L. 
(Refer to 9 .. ENGINE - STANDARD PROCEDURE) 

No »Go To 6 

6. (K167) APP SENSOR NO.1 RETURN CIRCUIT OPEN 
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Measure the resistance of the (K167) APP Sensor No.1 Return circuit from the APP Sensor harness connector to 
the C2 ECM harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K167) APP Sensor No.1 Return circuit. 

7. ECM 

Perform the POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

NOTE: Before continuing, check the ECM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the POWERTRAIN VERIFICATION TEST· 6.7L. (Refer to 9 .. ENGINE - STANDARD PROCE· 
DURE) 

No »Replace and program the Engine Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST .. 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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8. APP SENSOR NO.1 SWEEP 

Ignition on, engine not running. 
With a scan tool, monitor the Accelerator Pedal Position Sensor voltage. 
Slowly press the Accelerator Pedal down. 

Does voltage start at approximately 0.45 of a volt and go above 4.6 volts with a smooth transition? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Replace the APP Sensor Assembly per Service Information. After installation is complete, use a scan 
tool and select the ETC RELEARN function to relearn the APPS values. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 
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P2127-ACCELERATOR PEDAL POSITION SENSOR 2 CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The throttle pedal produces two voltage signals proportional to the pedal movement. The voltages are created by 
electronic circuitry within the pedal assembly. The primary signal varies between 0 and 5 volts and the secondary 
signal varies between 0 and 2.5 volts. The Engine Control Module uses the two signals to validate throttle pedal 
position to control engine fueling. The ECM illuminates the MIL lamp immediately after the diagnostic runs and fails. 
During this time the customer will be in a limp home mode. The ECM will turn off the MIL lamp after the diagnostic 
runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
With the ignition on and no other APPS No.2 DTCs present. 

• Set Condition: 
When the APP Sensor No.2 voltage is too low. Engine will only idle if the Brake pedal is Pressed or has failed. 
Acceleration rate and Engine output are limited. One trip fault and the code will set within 5 seconds. ETC light 
is flashing. 

Possible Causes 

(F854) 5-VOLT SUPPLY CIRCUIT OPEN 

(F854) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(K29) APP SENSOR 2 SIGNAL CIRCUIT OPEN 

(K29) APP SENSOR 2 SIGNAL CIRCUIT SHORTED TO GROUND 

(K29) APP SENSOR 2 SIGNAL CIRCUIT SHORTED TO THE (K167) APP SENSOR 1 RETURN CIRCUIT 

(K29) APP SENSOR 2 SIGNAL CIRCUIT SHORTED TO THE (K400) APP SENSOR 2 RETURN CIRCUIT 

APP SENSOR 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. APP SENSOR BELOW 0.25 OF A VOLT 

NOTE: When this DTC is Active the engine speed, torque, and vehicle speed are limited to a Limp in mode. 
Ignition on, engine not running. 
With a scan tool, read the APP Sensor No.1 voltage. 

NOTE: Sensor No.2 is pulled low by the ECM as part of its system testing. This test happens a couple of 
times a second. So you can expect to see voltages close to zero occasionally with a normal sensor. 

Is the voltage consistently below 0.25 of a volt? 

Yes »Go To 2 

No »Go To 11 
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2. (F854) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Disconnect the APP Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (F854) 5-volt Supply circuit in the APP Sen
sor harness connector. 

Is the voltage between 4.5 and 5.2 volts? 

Yes »Go To 3 

No »Go To 8 

3. ACCELERATOR PEDAL POSITION SENSOR 

Connect a jumper wire between the (F854) 5-volt Supply circuit and the 
(K29) APP Sensor 2 Signal circuit in the Sensor harness connector. 
With a scan tool, monitor the APP Sensor No.2 voltage. 

Is the voltage above 4.5 volts with the jumper wire installed? 

Yes »Replace the APP Sensor Assembly per Service Information. 
After installation is complete, use a scan tool and select the 
ETC RELEARN function to relearn the APPS values. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 

NOTE: Remove the jumper wire before continuing. 

4. (K29) APP SENSOR 2 SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C2 ECM harness connector. 
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Measure the resistance of the (K29) APP Sensor 2 Signal circuit from the APP Sensor harness connector to the C2 
ECM harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the open in the (K29) APP Sensor 2 Signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 
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5. (K29) APP SENSOR 2 SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K29) APP Sensor 2 
Signal circuit in the APP Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (K29) APP Sensor 2 Sig-
nal circuit. 
Perform the POWERTRAIN VERIFICATION TEST ~ 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 6 
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6. (K29) APP SENSOR 2 SIGNAL CIRCUIT SHORTED TO THE (K400) APP SENSOR 2 RETURN CIRCUIT 

Measure the resistance between the (K29) APP Sensor 2 Signal circuit 
and the (K400) Sensor 2 Return circuit in the APP Sensor harness con~ 
nector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (K400) APP Sensor 2 Return 
circuit and the (K29) APP Sensor 2 Signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 7 
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7. (K29) APP SENSOR 2 SIGNAL CIRCUIT SHORTED TO THE (K167) APP SENSOR 1 RETURN CIRCUIT 

Measure the resistance between the (K29) APP Sensor 2 Signal circuit 
and the (K167) Sensor 1 Return circuit in the APP Sensor harness con
nector. 

Is the resistance below 100 ohms? 

Yes »Repair the short between the (K167) App Sensor 1 Return 
circuit and the (K29) APP Sensor 2 Signal circuit. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 10 

8. (F854) 5-VOLT SUPPLY CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C2 ECM harness connector. 
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Measure the resistance of the (F854) 5-volt Supply circuit from the Sensor harness connector to the C2 ECM har
ness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 9 

No »Repair the open in the (F854) 5-volt Supply circuit. 

Perform POWERTAAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

9. (F854) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (F854) 5-volt Supply 
circuit in the APP Sensor harness connector. 

Is the resistance below 100 ohms? 

Yes »Repair the short to ground in the (F854) 5-volt Supply cir-
cuit. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 10 
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10. ECM 

NOTE: Before continuing, check the ECM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to aU Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 

Periorm POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace and program the Engine Control Module per Service Information. 
Periorm POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

11 . APP SENSOR SWEEP 

Ignition on, engine not running. 
With a scan tool, monitor the APP Sensor No.2 voltage. 
Slowly press the Accelerator pedal down. 

Does voltage start at approximately 0.22 of a volt and go above 2.31 volts with a smooth transition? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Periorm the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE M DIAGNOSIS AND TESTING) 

No »Replace the APP Sensor Assembly per Service Information. After installation is complete. use a scan 
tool and select the ETC RELEARN function to relearn the APPS values. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 
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P2128 .. ACCELERATOR PEDAL POSITION SENSOR 2 CIRCUIT HIGH 
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Theory of Operation 
The throttle pedal produces two voltage signals proportional to the pedal movement. The voltages are created by 
electronic circuitry within the pedal assembly. The primary signal varies between 0 and 5 volts and the secondary 
signal varies between 0 and 2.5 volts. The Engine Control Module uses the two signals to validate throttle pedal 
position to control engine fueling. The ECM illuminates the MIL lamp immediately after the diagnostic runs and fails. 
During this time the customer will be in a limp home mode. The ECM will turn off the MIL lamp after the diagnostic 
runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
With the ignition on and no other APPS No.2 DTCs present. 

• Set Condition: 
When APP Sensor No.2 voltage is too high. Idle is additionally forced any time the brake is applied or failed. 
Acceleration rate and Engine output are limited. One trip fault and the code will set within 5 seconds. ETC light 
is flashing. 

Possible Causes 

(K29) APP SENSOR 2 SIGNAL CIRCUIT SHORTED TO BATTERY VOLTAGE 

(K29) APP SENSOR 2 SIGNAL SHORTED TO THE (F854) 5-VOLT SUPPLY CIRCUIT 

(K29) APP SENSOR 2 SIGNAL SHORTED TO THE (K852) 5-VOLT SUPPLY CIRCUIT 

(K400) APP SENSOR 2 RETURN CIRCUIT OPEN 

APP SENSOR 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING). 

Diagnostic Test 

1. APPS NO.2 VOLTAGE ABOVE 3.0 VOLTS 

NOTE: When this DTC is Active the engine speed, torque, and vehicle speed are limited to a Limp in mode. 
Ignition on, engine not running. 
With a scan tool, read the APP Sensor No.2 voltage. 

NOTE: Diagnose any 5-Volt Supply DTCs before continuing. 

Is the voltage above 3.0 volts? 

Yes »Go To 2 

No »Go To 8 

2. ACCELERATOR PEDAL POSITION SENSOR 

Turn the ignition off. 
Disconnect the APPS harness connector. 
Ignition on, engine not running. 
With a scan tool, monitor the Accelerator Pedal Position Sensor voltage. 

Is the voltage above 0 volts? 

Yes »Go To 3 

No »Replace the APP Sensor Assembly per Service Information. After installation is complete, use a scan 
tool and select the ETC RELEARN function to relearn the APPS values. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PRO
CEDURE) 
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3. (K29) APP SENSOR 2 SIGNAL CIRCUIT SHORTED TO BATTERY VOLTAGE 

Turn the ignition off. 
Disconnect the C2 ECM harness connector. 
Ignition on, engine not running. 
Measure the voltage on the (K29) APP Sensor 2 Signal circuit in the 
APP Sensor harness connector. 

Is the voltage above 0 volts? 

Yes »Repair the short to battery voltage in the (K29) APP Sensor 

No 

2 Signal circuit. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Go To 4 6 

5 

SENSOR· 

ACCELERATOR 

PEDAL 
POernON 819Oda59 

4. (K29) APPS 2 SIGNAL CIRCUIT SHORTED TO THE (F854) 5-VOLT SUPPLY CIRCUIT 

Turn the ignition off. 
Measure the resistance between the (K29) APP Sensor 2 Signal circuit 
and the (F854) 5-volt Supply circuit in the APP Sensor harness connec
tor. 

Is the resistance below 10 ohms? 

Yes »Repair the short between the (K29) APP Sensor 2 Signal 
circuit and the (F854) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 5 

6 5 

e 

SENSOR· 
ACCEL..ERATOR 

PBDAL 

POIITION 819Oda5d 
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5. (K29) APPS 2 SIGNAL CIRCUIT SHORTED TO THE (K852) 5·VOLT SUPPLY CIRCUIT 

Measure the resistance between the (K29) APP Sensor 2 Signal circuit 
and the (K852) 5-volt Supply circuit in the APP Sensor harness connec
tor. 

Is the resistance below 10 ohms? 

Yes »Repair the short between the (K29) APP Sensor 2 Signal 
circuit and the (K852) 5-volt Supply circuit. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 6 

6. (K400) APP SENSOR 2 RETURN CIRCUIT OPEN 

6 

SENSOR. 

ACCELERATOR 

PEDAL 

POSmoN 819Oda83 

Measure the resistance of the (K400) APP Sensor 2 Return circuit from the APP Sensor harness connector to the 
C2 ECM harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the open in the (K400) APP Sensor 2 Return circuit. 

7. ECM 

Perform the POWERTRAIN VERIFICATION TEST 6.7L. (Refer to 9 - ENGINE - STANDARD PRO· 
CEDURE) 

NOTE: Before continuing, check the ECM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. Pay particular attention to all Power and 
Ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace and program the Engine Control Module per Service Information. 

Perform the POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PRO
CEDURE) 
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8. APP SENSOR NO.2 SWEEP 

Ignition on, engine not running. 
With a scan tool, monitor the Accelerator Pedal Position Sensor voltage. 
Slowly press the Accelerator Pedal down. 

Does voltage start at approximately 0.22 of a volt and go above 2.31 volts with a smooth transition? 

Yes »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. (Refer to 9 ~ ENGINE - DIAGNOSIS 
AND TESTING) 

No »Replace the APP Sensor Assembly per Service Information. After installation is complete, use a scan 
tool and select the ETC RELEARN function to relearn the APPS values. 
Perform the POWERTRAIN VERIFICATION TEST - 6.lL. (Refer to 9 - ENGINE ~ STANDARD PRO
CEDURE) 
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P2141-EGR AIRFLOW THROTTLE CONTROL CIRCUIT LOW 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The EGR Airflow Throttle is a smart device that is commanded by the ECM through a PWM signal. This is a com
pletely modulated device. The ECM will light the MIL lamp immediately after this diagnostic runs and fails. The ECM 
will turn off the MIL lamp after the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
Ignition on . 

• Set Condition: 
Status line feedback voltage is outside of a calibratable range. 

12 VOLT SUPPLY SHORTED TO GROUND 

12 VOLT SUPPLY SHORTED TO 5-VOLTS 

Possible Causes 

EGR AIRFLOW CONTROL VALVE RETURN LINE SHORTED TO VOLTAGE 

EGR AIRFLOW CONTROL VALVE STATUS LINE OPEN 

EGR AIRFLOW CONTROL VALVE STATUS LINE SHORTED TO GROUND 

EGR AIRFLOW CONTROL VALVE 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. DTC STATUS 

Turn the ignition on. 
With the scan tool, read DTC's. 

Is P2141 active? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Symptom. (Refer to 9 - ENGINE - DIAGNOSIS AND TEST-
ING) 

2. 12 VOLT SUPPLY CIRCUIT AND THE RETURN CIRCUIT 

Turn the ignition off 
Disconnect the EGR Airflow Control Valve harness connector. 
Turn the ignition on. 
Using a voltmeter, measure the voltage on the EGR Airflow Control Valve engine harness connector from the power 
supply circuit to the return circuit. 

Is the measured voltage equal to battery voltage? 

Yes »Go To 5 

No »Go To 3 
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3. 12 VOLT SUPPLY SHORTED LOW 

Turn the ignition off. 

Reconnect the EGR Airflow Control Valve harness connector. 
Turn the ignition on. 
With the scan tool, read DTC's. 

Are there any Mass Airflow or Turbocharger faults? 

Yes »Repair power supply issue from the Smart Power Relay 

Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Go To 4 

4. RETURN CIRCUIT SHORTED HIGH 

Turn the ignition off. 

Disconnect the EGR Airflow Control Valve harness connector. 

Disconnect the C1 ECM harness connector. 
Measure the resistance between the return circuit in the EGR Airflow Control Valve connector to the return circuit in 
the C1 ECM harness connector. 

Is the resistance less than 10 ohms? 

Yes »Repair the open harness from 10 position crossover connector to EGR Airflow Control Valve 

Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE .. STANDARD PROCEDURE) 

No »Repair/replace engine harness 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE .. STANDARD PROCEDURE) 

5. EGR AIRFLOW CONTROL VALVE STATUS LINE OPEN 

Turn the ignition off. 

Disconnect the EGR Airflow Control Valve harness connector. 
Disconnect the C1 ECM harness connector. 
Measure the resistance between the status circuit in the EGR Airflow Control Valve connector to the status circuit in 
the C 1 ECM harness connector. 

Is the resistance less than 10 ohms? 

Ves »Go To 6 

No »Repair the open status circuit in the harness. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE .. STANDARD PROCEDURE) 

6. EGR AIRFLOW CONTROL VALVE STATUS LINE SHORTED TO GROUND 

Measure the resistance between the EGR Airflow Control Valve status circuit at the ECM engine harness connector 
and ground. 

Is the resistance greater than 100 kohms? 

Yes »Go To 7 

No »Repair the short circuit to ground 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 .. ENGINE .. STANDARD PROCEDURE) 
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7. EGR AIRFLOW CONTROL VALVE 

Reconnect the C1 ECM harness connector. 
Turn the ignition on. 
With the scan tool, read DTC's. 

Does DTC P2142 become active? 

Yes »Replace EGR Airflow Control Valve. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace ECM. 

Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P2142-EGR AIRFLOW THROTTLE CONTROL CIRCUIT HIGH 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The EGR Airflow Throttle is a smart device that is commanded by the ECM through a PWM signal. This is a com
pletely modulated device. The ECM will light the MIL lamp immediately after this diagnostic runs and fails. The ECM 
will turn off the MIL lamp after the diagnostic runs and passes in 4 consecutive drive cycles. 

• When Monitored: 
Ignition on . 

• Set Condition: 
Status line feedback voltage is outside of a calibratable range. 

Possible Causes 

EGR AIRFLOW CONTROL VALVE RETURN LINE OPEN 

EGR AIRFLOW CONTROL VALVE STATUS LINE SHORTED TO VOLTAGE 

AIRTHROTILE 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1.. DTC STATUS 

Turn the ignition on. 
With the scan tool, read DTC's. 

Is P2142 active? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Symptom. (Refer to 9 - ENGINE - DIAGNOSIS AND TEST-
ING) 

2. EGR AIRFLOW CONTROL VALVE RETURN LINE OPEN 

Turn the ignition off. 
Disconnect the EGR Airflow Control Valve harness connector. 
Disconnect the C1 ECM harness connector. 
Measure the resistance between the return circuit in the EGR Airflow Control Valve connector to the return circuit in 
the C1 ECM harness connector. 

Is the resistance less than 10 ohms? 

Ves »Go To 3 

No »Repair the open return circuit in the harness. 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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3. EGR AIRFLOW CONTROL VALVE STATUS LINE SHORTED 

Measure the resistance between the EGR Airflow Control Valve status circuit at the ECM engine harness connector 
and ground. 

Is the resistance greater than 100 kohms? 

Yes »Go To 4 

No »Repair the short circuit to ground 
Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. EGR AIRFLOW CONTROL VALVE 

Reconnect the C1 ECM harness connector. 
Turn the ignition on. 
With the scan tool, read DTC's. 

Does DTC P2141 become active? 

Yes »Replace EGR Airflow Control Valve. 

Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace ECM. 

Perform POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P2227-BAROMETERIC PRESSURE SENSOR RATIONALITY 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The barometric pressure sensor is used to measure exhaust gas pressure in the intake manifold. The Electronic 
Control Module (ECM) provides a 5-volt supply to the barometric pressure sensor on the sensor supply circuit. The 
ECM also provides a ground on the sensor return circuit. The barometric pressure sensor provides a signal to the 
ECM on the barometric pressure sensor signal circuit. This sensor signal voltage changes based on the environ
mental pressure. There are two parts to this fault code, a key on check and a rationality check. At key ON, the 
readings for the boost pressure. exhaust gas pressure, and barometric pressure are compared. This fault code 
occurs if the barometric pressure reading is different from the other two. This diagnostic is run 5 seconds after key 
on. During normal engine operation the rationality check verifies the pressure reading is below the barometric pres
sure value at one mile below sea level. If the sensor is reading an unreasonable value for a calibrated period of 
time then an error is recorded. The key-on portion of the rationality will light the MIL immediately after the diagnostic 
runs and fails. The rationality portion has to fail in two consecutive drive cycles for the MIL to become illuminated. 
During this time the ECM uses an estimated barometric pressure. The ECM turns off the MIL when the diagnostic 
runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
While the engine is running . 

• Set Condition: 
The ECM does not read a change in value from the sensor over time. 

Possible Causes 

INLET TEMPERATURE/PRESSURE SENSOR 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. INLET TEMPERATURE/PRESSURE SENSOR 

Turn the ignition on. 
Wait 5 seconds after ignition is turned ON, using the scan tool, check DTCs 

Is P2227 stored? 

Yes »Go to 2 

No »Replace the Inlet Temperature/Pressure Sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE STANDARD PROCE· 
DURE) 

• INTERMITTENT CONDITION 

Erase the DTC with the scan tool. 
Start the engine and let it idle for 1 minute. With the scan tool, monitor the ambient air pressure reading. 

Does the value fluctuate slightly, indicating the sensor is not stuck? 

Yes »Repair complete 

No »Replace the barometric pressure sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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P2228-BAROMETRIC PRESSURE CIRCUIT LOW 
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• When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM falls below a calibrated threshold for a certain period of time. 

Possible Causes 

OTHER DTCS PRESENT 

INLET TEMPERATURE/PRESSURE SENSOR 

(K616) INLET AIR PRESSURE SIGNAL CIRCUIT SHORTED TO THE (K916) SENSOR GROUND CIRCUIT 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO THE (K916) SENSOR GROUND CIRCUIT 

(K616) (K616) INLET AIR PRESSURE SIGNAL CIRCUIT OPEN 

(F855) 5-VOLT SUPPLY CIRCUIT OPEN 

(K616) INLET AIR PRESSURE SIGNAL CIRCUIT SHORTED TO GROUND 

(F855) 5-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTCS PRESENT 

Ignition on, engine not running. 
With the scan tool, read DTCs. 

Do you have multiple DTCs? 

Yes »Repair other DTCs first. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. SENSOR VOLTAGE 

Disconnect the Inlet Temperature/Pressure Sensor harness connector. 
Check connectors - Clean/repair as necessary. 
Measure the voltage between the (F855) 5-volt supply circuit and (K916) Sensor ground circuit of the sensor har
ness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 3 

No »Go To 5 

3. INLET TEMPERATURE/PRESSURE SENSOR 

While monitoring scan tool, use a jumper wire to connect the (F855) 5-volt supply circuit to the (K616) Inlet Air 
Pressure Signal circuit at the sensor harness connector. 

Does the scan tool show a pressure sensor out of range high DTC? 

Yes »Replace the Inlet Temperature/Pressure Sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 
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4. (K616) INLET AIR PRESSURE SIGNAL CIRCUIT SHORTED TO THE SENSOR GROUND CIRCUIT 

Turn the ignition off. 
Disconnect the ECM harness connector. 

Check connectors - Clean/repair as necessary. 
Measure the resistance between the (K616) Inlet Air Pressure Signal circuit and (K916) Sensor ground circuit in the 
Inlet Temperature/Pressure Sensor harness connector. 

Is the resistance greater than 100K Ohms? 

Yes »Go To 5 

No »Repair or replace wiring harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. 5-VOLT SUPPLY CIRCUIT SHORTED 'TO THE (K916) SENSOR GROUND CIRCUIT 

Measure the resistance between the (F855) 5-volt supply 'circuit and (K916) Sensor ground circuit in the Inlet Tem
perature/Pressure Sensor harness connector. 

Is the resistance greater than 100K Ohms? 

Yes »Go To 6 

No »Repair the short or replace the harness. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. (K616) INLET AIR PRESSURE SIGNAL CIRCUIT OPEN 

Measure the resistance of the (K616) Inlet Air Pressure Signal circuit from the C1 ECM harness connector and the 
Sensor harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 7 

No »Repair or replace the open wiring harness. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. (F855) 5-VOLT SUPPLY CIRCUIT OPEN 

Measure the resistance of the (F855) 5-volt Supply circuit from the Inlet Temperature/Pressure Sensor harness con
nector and the C1 ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 8 

No »Repair or replace the Engine harness. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE· STANDARD PROCE· 
DURE) 
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8. (K616) INLET AIR PRESSURE SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the the (K616) Inlet Air Pressure Signal circuit in the Inlet Temperature/ 
Pressure Sensor harness connector. 

Is the resistance greater than 100 K Ohms? 

Yes »Go To 9 

No »Repair the short to ground in the (K616) Inlet Air Pressure Signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

9. (F855) 5·VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (F855) 5-volt Supply circuit in the Inlet Temperature/Pressure Sen
sor harness connector. 

Is the resistance greater than 100 K Ohms? 

Yes »Go To 10 

No »Repair the short to ground (F855) 5-volt Supply circuit shorted to ground or replace the wire harness. 

10. ECM 

Perform POWERTRAIN VERIFICATION TEST VER - 6.7L. (Refer to 9 - ENGINE - STANDARD PRO
CEDURE) 

Install the ECM harness connector. 
Turn the ignition on. 
While monitoring scan tool, use a jumper wire to connect the (F855) 5-volt supply circuit with the (K616) Inlet Air 
Pressure Signal circuit at the sensor harness connector. 

Does the scan tool show a pressure sensor out of range high DTe? 

Ves »Refer to the INTERMITTENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P2229-BAROMETRIC PRESSURE CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The ECM provides a S-volt supply to the inlet air pressure/temperature combination sensor on the sensor supply 
circuit. The Inlet Temperature/Pressure Sensor provides a signal to the ECM on the inlet ambient air pressure sen
sor signal circuit. This sensor signal voltage changes based on the pressure of the atmosphere. The ECM will detect 
a low signal voltage when the vehicle is operating at high altitudes. The ECM will detect a high signal voltage when 
the vehicle is operating at sea level altitudes. The inlet air pressure/temperature sensor is located on the air filter 
box lid after the air filter. The ECM will illuminate a MIL lamp immediately after the diagnostic runs and fails. During 
this time the ECM will use a default value for inlet air pressure. The customer may experience an engine power 
derate. The ECM will turn off the MIL after the diagnostic runs and passes in 4 consecutive drive cycles. 

• When Monitored: 
With the ignition on and battery voltage greater than 10.4 volts . 

• Set Condition: 
The circuit voltage to the ECM is above a calibrated threshold for a certain period of time. 

Possible Causes 

OTHER DTCS PRESENT 

INLET TEMPERATURE/PRESSURE SENSOR 

(K616) INLET AIR PRESSURE SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(F8S5) 5-VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(K616) INLET AIR PRESSURE SIGNAL CIRCUIT SHORTED TO (F855) 5-VOLT SUPPLY 

(K916) SENSOR GROUND CIRCUIT OPEN 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTCS PRESENT 

Ignition on, engine not running. 

With the scan tool, read DTCs. 

Do you have multiple DTCs? 

Yes »Repair other DTCs first. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. CHECKING (F855) 5-VOLT SUPPLY CIRCUIT AND THE (K916) SENSOR GROUND CIRCUIT 

Disconnect the Inlet Temperature/Pressure Sensor harness connector. 
Measure the voltage between the (F855) 5-volt supply circuit and (K916) Sensor ground circuit of the Inlet Temper
ature/Pressure Sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Yes »Go To 3 

No »Go To 4 
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3. INLET TEMPERATURE/PRESSURE SENSOR 

While monitoring scan tool, use a jumper wire to connect the (K916) Sensor ground circuit to the (K616) Inlet Air 
Pressure Signal circuit at the Inlet Temperature/Pressure Sensor harness connector. 

Does the scan tool show a P2228 Barometric Pressure Sensor Low DTC. 

Yes »Replace the Inlet Temperature/Pressure Sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. (K616) INLET TEMPERATURE/PRESSURE SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Disconnect the C1 ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the voltage on the (K616) Inlet Air Pressure Signal circuit at the Inlet Temperature/Pressure Sensor har
ness connector. 

Is the voltage less than 1 volt? 

Yes »Go To 5 

No »Repair or replace short to voltage. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. 5-VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage on the (F855) 5-volt supply circuit at the sensor harness connector. 

Is the voltage less than 1 volt? 

Yes »Go To 6 

No »Repair the short to voltage or replace the harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

6. (K616) INLET AIR PRESSURE SIGNAL CIRCUIT SHORTED TO THE (F855) 5-VOLT SUPPLY 

Turn the ignition off. 
Measure the resistance between the (K616) Inlet Air Pressure Signal circuit and the (F855) 5-volt supply circuit of 
the Inlet Temperature/Pressure Sensor harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 7 

No »Repair or replace the shorted wiring harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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7. (K916) SENSOR GROUND CIRCUIT OPEN 

Disconnect the C1 ECM harness connector. 
Check connectors - Clean/repair as necessary. 

Measure the resistance of the (K916) Sensor ground circuit from the Inlet Temperature/Pressure Sensor harness 
connector to the C1 ECM harness connector. 

Is the resistance less than 10 Ohms? 

Ves »Go To 8 

No »Repair or replace the Engine harness. 

8. ECM 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Install the ECM harness connector. 
Turn the ignition on. 
While monitoring scan tool, use a jumper wire to connect the (K916) Sensor ground circuit with the (K616) Inlet Air 
Pressure Signal circuit at the Inlet Temperature/Pressure Sensor harness connector. 

Did DTC P0107 set? 

Yes »Refer to the INTERMITTENT CONDITION Symptom (Diagnostic Procedure). 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P2262 .. TURBOCHARGER BOOST PRESSURE NOT DETECTED - MECHANICAL 
For a complete wiring diagram Reter to Section 8W. 

Theory of Operation 
The variable geometry turbocharger (VGT) is electronically activated by the Electronic turbo actuator. The Electronic 
turbo actuator is a smart device and receives information via the J1939 datalink from the ECM. The Electronic turbo 
actuator performs its own diagnostics and reports failures back to the ECM using the J1939 datalink. The ECM then 
decodes the error message and converts it to a fault code. The ECM lights the MIL lamp immediately after the 
diagnostic runs and fails. The ECM will turn off the MIL lamp immediately after this diagnostic runs and passes in 
4 consecutive drive cycles. 

• When Monitored: 
Ignition on. 

• Set Condition: 
The VGT sliding nozzle is slow to move or is unable to move to the fully closed position at initial key-on. The 
physical limits of the VGT sliding nozzle have been found to be greater than or less than 1000/0. 

ELECTRONIC TURBO ACTUATOR 

TURBOCHARGER 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. INTERMITTENT CONNECTION 

Turn ignition off. 

Disconnect the Electronic Turbo actuator harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 

Are any pins or damage done to the connector? 

Yes »Repair/replace harness. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. ELECTRONIC TURBO ACTUATOR 

NOTE: It is important to drain engine coolant before Electronic Turbo Actuator removal. 
Remove the Electronic Turbo Actuator from the turbocharger. 

lnspect Electronic Turbo Actuator for a broken drive gear on the Electronic Turbo Actuator. 

Is the VGT actuator drive gear broken/damaged? 

Yes »Replace the Electronic Turbo Actuator 

Perform POWERTRAtN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 
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3. TURBOCHARGER 

Inspect the sector gear on the turbocharger for damage or broken teeth. 

Move the sector gear lever on the turbocharger bearing housing up and down from stop to stop. 
Check for smooth movement between the stops. 

NOTE: The actuator lever must move evenly and crisply as it is moved. 

Does the nozzle slide evenly from stop to stop and are the gear teeth undamaged? 

Yes »Replace the Electronic Turbo Actuator 
Periorm POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace the turbocharger assembly. 
Periorm POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE). 
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Theory of Operation 
The water in fuel sensor is attached to the fuel filter. The Powertrain Control Module (ECM) provides a 5-volt ref
erence signal to the water in fuel sensor. When the water collected in the fuel filter covers the sensor probes. the 
water in fuel sensor then pulls the 5-volt reference voltage to ground indicating high water accLimulation in the fuel 
filter. The ECM illuminates the MIL lamp immediately after the diagnostic runs and fails. The ECM turns off the MIL 
lamp af1er the diagnostic runs and passes in 4 consecutive drive cyples . 

• When Monitored: . . 
Ignition on . 

• Set Condition: 
Low voltage detected at the WrF signal circuit at the ECM. 

Possible Causes 

WATER IN FUEL SENSOR 

(G123) WIF SIGNAL CIRCUIT SHORTED TO GROUND 

(G123) WIF SIGNAL CIRCUIT SHORTED TO THE (K914) SENSOR GROUND CIRCUIT 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. WATER IN FUEL SENSOR 

Turn the ignition off. 
Disconnect the Water in Fuel Sensor harness connector. 
Ignition on, engine not running. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the voltage between the (G123) Water in Fuel Signal circuit and the (K914) Sensor ground circuit of the 
WIF Sensor harness connector. 

Is the voltage between 4.5 and 5.5 volts? 

Ves »Replace the Water in Fuel Sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. WIF SIGNAL CIRCUIT SHORTED TO SENSOR GROUND CIRCUIT 

Disconnect the C1 ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (G123) WIF Signal circuit and the (K914) Sensor ground circuit of the sensor 
harness connector. 

Is the resistance less than 10 ohms? 

Yes »Repair the short between the (G123) WIF Signal circuit and the (K914) Sensor ground circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 
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3. (G123) WIF SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (G123) WIF Signal circuit at the sensor harness connector. 

Is the resistance less than 10 ohms? 

Yes »Repair the short to ground in the (G123) WIF Signal circuit. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. ECM 

Reconnect the C1 ECM harness connector. 

Measure the resistance between the (G123) WIF Signal circuit and the (K914) Sensor ground circuit of the sensor 
connector. 

Is the resistance less than 10 ohms? 

Yes »Replace the ECM. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Test Complete. 
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Theory of Operation 
The water-in-fuel sensor is attached to the bottom of the fuel filter. The ECM provides a 5-volt reference signal to 
the water-in-fuel sensor. When the water collected in the fuel filter covers the sensor probes, the water in fuel sen
sor then pulls the 5-volt reference voltage to ground indicating high water accumulation in the fuel filter. The ECM 
illuminates the MIL lamp immediately after the diagnostic runs and fails. During this time water in fuel may cause 
white smoke, loss of power or hard starting. The MIL lamp will turn once the water is drained from the filter . 

• When Monitored: 
Ignition on . 

• Set Condition: 
High voltage detected at the WIF signal circuit at the ECM. 

Possible Causes 

(G123) WIF SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(G123) WIF SIGNAL CIRCUIT OPEN 

(K914) SENSOR GROUND CIRCUIT OPEN 

WATER IN FUEL SENSOR 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . ACTIVE DTC 

With the scan tool, read DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic procedure. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

2. WATER IN FUEL SENSOR 

Turn the ignition off. 
Disconnect the Water in Fuel Sensor. 
Turn the ignition on. 
Using a scan tool monitor the Water in Fuel Sensor voltage. 

Connect a jumper wire between the (G123) WIF Signal circuit and the (K914) Sensor ground circuit. 

Did the voltage display 5.0 volts with the connector disconnected and drop close to 0 volts when the 
jumper wire was installed? 

Yes »Replace the Water in Fuel Sensor. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 
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3. (G123) WATER IN FUEL SENSOR SHORTED TO VOLTAGE 

Turn the ignition off. 
Disconnect the C1 ECM harness connector. 
Turn the ignition on. 
Measure the voltage on the (G123) WIF Signal circuit at the Water in Fuel Sensor harness connector. 

Is there any voltage present? 

Yes »Repair the short to voltage on the (G123) WIF Signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. (G123) WIF SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Measure the resistance on the (G123) WIF Signal circuit from the Water in Fuel Sensor harness connector to the 
C1 ECM harness connector. 

Is the resistance greater than 5.0 ohms? 

Yes »Repair the excessive resistance on the (G123) WIF Signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 5 

5. (K914) SENSOR GROUND CIRCUIT OPEN 

Measure the resistance on the (K914) Sensor ground circuit from the Water in Fuel Sensor harness connector to the 
C1 ECM harness connector. 

Is the resistance greater than 5.0 ohms? 

Yes »Repair the excessive resistance on the (K914) Sensor ground circuit. 

Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE· STANDARD PROCE
DURE) 

No »Go To 6 

6. ECM 

Reconnect the ECM harness connectors. 
Turn the ignition on. 
With the scan tool, erase DTCs. 
While monitoring with scan tool, use a jumper wire and connect the (G123) WIF Signal circuit to the (K914) Sensor 
ground circuit at the sensor connector. 

Did the DTC P2266 set? 

Yes »Test Complete. 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - B.lL. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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Theory of Operation 
The water in fuel sensor is attached to the fuel filter. The Powertrain Control Module (ECM) provides a 5-volt ref
erence signal to the water in fuel sensor. When the water collected in the fuel filter covers the sensor probes, the 
water in fuel sensor then pulls the 5-volt reference voltage to ground indicating high water accumulation in the fuel 
filter. The ECM illuminates the MIL lamp immediately after the diagnostic runs and fails. The ECM turns off the MIL 
lamp after the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
Ignition on . 

• Set Condition: 
Low voltage detected at the WIF signal circuit at the ECM. 

I WATER IN FUEL 

Possible Causes 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTCS PRESENT 

With the scan tool, read DTCs. 

Do you have any additional water in fuel DTCs? 

Ves »Repair other Water in fuel sensor DTC's first. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. WATER IN FUEL 

Using the service publications as a guide, drain the water in fuel separator. 

Did the DTC become inactive after draining the water in fuel separator? 

Yes »Clear DTC, repair complete. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. ECM 

Disconnect the WI F sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Using the scan tool, monitor for DTC's while connecting a jumper wire between the (G123) signal circuit of the water 
in fuel sensor and battery voltage. 

Did the water in fuel light go out? 

Yes »Refer to the INTERMITIENT CONDITION Symptom (Diagnostic Procedure). (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace and program the ECM in accordance with the Service Information. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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P2299-BRAKE PEDAL POSITION I ACCELERATOR PEDAL POSITION 
INCOMPATIBLE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
This diagnostic tests for a stuck throttle or throttle position sensor. The algorithm only runs when detected throttle 
position is above 8% and maintains a position within 20/0 for more than two seconds (there is a longer time duration 
if under 100% throttle). If the brake pedal is pushed during that time, the diagnostic will fai1. This fault will not occur 
if the brake pedal is applied first and then the throttle pedal is engaged. If this diagnostic runs and fails the ECM will 
light a momentary ETC lamp. The ETC lamp will only be active when the condition exists. While the error is active 
the customer will likely experience a throttle derate. The throttle position must be below 8% with both brake 
switches off in order for this error to reset. 

• When Monitored: 
Engine on, throttle position maintained above 8% with less than a 2% deviation in two seconds . 

• Set Condition: 
Brake pedal is depressed during the monitored condi~ions, 

Possible Causes 

TWO FOOTED DRIVING (AUTOMATIC) OR THREE FOOTED DRIVING (MANUAL) 

ACCELERATOR PEDAL POSITION SENSOR 

BRAKE SWITCH STUCK 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . OTHER DTCS 

Ignition on, engine not running. 
With the scan tool, read DTCs. 

Are there DTCs for the pedal position sensors or brake switch present? 

Ves »Repair other DTC's first 

No »Go To 2 

2. PEDAL POSITION SENSOR OR BRAKE SWITCH 

Start engine. Monitor reported value on the tool. Monitor brake position on the scan tool. 
Use the scan tool to monitor accelerator position. 
Move throttle through a range of positions. 
Also depress the brake pedal. 
Monitor the brake position on the scan tool. 

Does the reported accelerator position and brake position match actual position? 

Ves »Go To 3 

No »Troubleshoot pedal pOSition sensor or brake switch. 
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3. ECM 

Interview owner and ask if the ETC lamp turned on while they were driving "two footed" (using the right foot for 
throttle and left for brake) 

Is the owner a two footed driver? 

Yes »Explain to the driver that the diagnostic is trying to detect a stuck throttle or throttle position sensor. The 
lamp they experienced is momentary and will go away when the two footed driver condition is gone. 
Repair complete 

No »Replace the ECM 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 
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For a complete wiring diagram Refer to, Section 8W. 

Theory of Operation 
The Exhaust Temperature Sensors are used by the electronic control module (ECM) to monitor the engine exhaust 
temperatures in the aftertreatment system. The Exhaust Temperature Sensors are thermistors and change resis
tance based on the temperature being measured. The ECM provides a 5-volt reference voltage to the sensor. The 
ECM monitors the voltage on the signal pin and converts this to a temperature value. This fault is set by the ECM 
if it detects that the aftertreatment diesel particulate filter outlet temperature sensor reading is not increasing with 
engine operating temperature after engine startup. The ECM illuminates the MIL lamp immediately when the diag
nostic runs and fails. Regeneration of the aftertreatment diesel particulate filter will be disabled. The ECM will turn 
off the MIL lamp immediately after the diagnostic runs and passes . 

• When Monitored: 
Engine Running 

• Set Condition: 
The ECM detects that the Exhaust Temperature Sensor reading is not increasing with engine operating tem
perature after engine startup. 

EXHAUST TEMPERATURE SENSOR 1/3 

WIRING HARNESS OR CONNECTION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTCS 

With a scan tool read DTCs. 

Do you have any other DTC for the Exhaust Gas Temperature sensors? 

Yes »Repair all other DTCs first. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 .. ENGINE .. STANDARD PROCE
DURE) 

No »Go To 2 

2. EXHAUST TEMPERATURE SENSOR 1/3 

Remove the Exhaust Temperature Sensor 1/3 and reconnect the harness connector to the sensor. Monitor the scan 
tool, while heating the sensor with an external heat source (DO NOT USE OPEN FLAME). 

Does the reading from the sensor increase at least -150 C (50 F) on the scan tool? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Diagnostic Procedure. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace the Exhaust Temperature Sensor 1/3 
Perform POWERTRAIN VERIFICATION TEST .. 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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P242C-EXHAUST GAS TEMPERATURE SENSOR CIRCUIT LOW· BANK 1 SENSOR 3 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The Exhaust Temperature Sensors are used by the electronic control module (ECM) to monitor the engine exhaust 
temperatures in the aftertreatment system. The Exhaust Temperature Sensors are thermistors and change resis
tance based on the temperature being measured. The ECM provides a 5-volt reference voltage to the sensor. The 
ECM monitors the change in signal voltage and converts this to a temperature value. When the exhaust gas tem
perature is cold, the sensor or thermistor resistance is high. The ECM signal voltage only pulls down a small 
amount through the sensor to ground. Therefore, the ECM senses a high signal voltage or low temperature. When 
the exhaust gas temperature is hot, the sensor resistance is low. The signal voltage pulls down a large amount. 
Therefore, the ECM senses a low signal voltage, or a high temperature. The ECM will set the fault code if it detects 
that the Exhaust Temperature Sensor 1/1 Signal voltage is less than a calibrated voltage for longer than a calibrated 
period. The ECM illuminates the MIL lamp immediately when the diagnostic runs and fails. A default value for the 
Exhaust Temperature Sensor 1/1 reading will be used and active regeneration of the diesel particulate filter will be 
disabled. The ECM will turn off the MIL lamp immediately after the diagnostic runs and passes . 

• When Monitored: 
Ignition ON 

• Set Condition: 
The ECM will set the fault if it detects that the diesel oxidation catalyst inlet exhaust gas temperature sensor 
signal voltage is greater than a calibrated voltage for more than a calibrated time. 

Possible Causes 

FAILED SENSOR 

(K900) SENSOR GROUND CIRCUIT OPEN 

(K372) EXHAUST GAS TEMPERATURE 1/3 SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR GROUND 
CIRCUIT 

(K372) EXHAUST GAS TEMPERATURE 1/3 SIGNAL CIRCUIT SHORTED TO GROUND 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. TEMPERATURE SENSOR 

Disconnect the Exhaust Temperature Sensor 1/3. 

NOTE: Check connectors - Clean/repair as necessary. 
Using an ohmmeter check the resistance of the sensor. 

NOTE: The sensor's resistance value increases with decreasing temperature @ 50° C (122° F) resistance 
ranges from 82k to 137k ohms. 

Is the resistance between 82k and 300k ohms at ambient temperature? 

Yes »Go To 2 

No »Replace the sensor 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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2. (K372) EXHAUST GAS TEMPERATURE 1/3 SIGNAL CIRCUIT SHORTED TO THE (K900) SENSOR 
GROUND CIRCUIT 

Reconnect the Temperature sensor. 
Disconnect the ECM harness connector. 

NOTE: Check connectors· Clean/repair as necessary. 
Measure the resistance between the (K372) Exhaust Gas Temperature 1/3 Signal circuit and the (K900) Sensor 
ground circuit at the ECM harness connector. 

Is the resistance between 82k and 300k ohms at ambient temperature? 

Yes »Go To 5 

No »Go To 3 

3. (K372) EXHAUST GAS TEMPERATURE 113 SIGNAL CIRCUIT SHORTED TO GROUND 

Disconnect the Exhaust Gas Temperature Sensor 1/3. 
Measure the resistance between ground and the (K372) Exhaust Gas Temperature 1/3 Signal circuit. 

Is the resistance below 100 Ohms? 

Yes »Repair the short to ground in the (K372) Exhaust Gas Temperature 1/3 Signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 4 

4. (K900) SENSOR GROUND CIRCUIT OPEN 

Measure the resistance of the (K900) Sensor ground circuit between the sensor harness connector and the ECM 
harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 

No »Repair the open in the (K900) Sensor ground circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. (K372) EXHAUST GAS TEMPERATURE 113 SIGNAL CIRCUIT SHORTED TO ANOTHER CIRCUIT 

Measure resistance between the (K372) Exhaust Gas Temperature 1/3 Signal circuit and other circuits at the ECM 
harness connector. 

Is the resistance more than 100 k ohms? 

Ves »Go to 6 

No »Repair the circuits that are shorted together. 
Perform POWERTRA1N VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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6. ECM 

Reconnect the ECM harness connector. 
While monitoring the Exhaust Gas Temperature Sensor 1/3 with scan tool, use a jumper wire and connect the 
(K372) Exhaust Gas Temperature 1/3 Signal circuit and the (K900) Sensor ground circuit at the sensor connector. 

Did the DTC for voltage high go inactive and the DTC for voltage low become active? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P242D-EXHAUST GAS TEMPERATURE SENSOR CIRCUIT HIGH - BANK 1 SENSOR 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The Exhaust Temperature Sensors are used by the Electronic Control Module (ECM) to monitor the engine exhaust 
temperatures in the aftertreatment system. The Exhaust Temperature Sensors are thermistors and change resis
tance based on the temperature being measured. The ECM provides a 5-volt reference voltage to the sensor. The 
ECM monitors the change in signal voltage and converts this to a temperature value. When the exhaust gas tem
perature is cold, the sensor or thermistor resistance is high. The ECM signal voltage only pulls down a small 
amount through the sensor to ground. Therefore, the ECM senses a high signal voltage or low temperature. When 
the exhaust gas temperature is hot, the sensor resistance is low. The signal voltage pulls down a large amount. 
Therefore, the ECM senses a low signal voltage, or a high temperature. The ECM will set the fault if it detects that 
the diesel oxidation catalyst inlet exhaust gas temperature sensor signal voltage is greater than a calibrated voltage 
for more than a calibrated time. The ECM illuminates the MIL lamp immediately when the diagnostic runs and fails. 
A default value for the Exhaust Temperature Sensor 1/1 reading will be used and active regeneration of the diesel 
particulate filter will be disabled. The ECM will turn off the MIL lamp immediately after the diagnostic runs and 
passes . 

• When Monitored: 
Ignition ON 

• Set Condition: 
The ECM will set the fault if it detects that the Exhaust Temperature Sensor Signal voltage is greater than a 
calibrated voltage for more than a calibrated time. 

Possible Causes 

FAILED SENSOR 

(K372) EXHAUST TEMPERATURE 1/3 SIGNAL CIRCUIT OPEN 

(K900) SENSOR GROUND CIRCUIT OPEN 

(K372) EXHAUST TEMPERATURE 1/3 SIGNAL CIRCUIT SHORTED TO V<?LTAGE 

(K372) EXHAUST TEMPERATURE 1/3 SIGNAL CIRCUIT SHORTED TO OTHER CIRCUITS 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . TEMPERATURE SENSOR 

Disconnect the Exhaust Temperature Sensor 1/3. 

NOTE: Check connectors .. Clean/repair as necessary. 
Using an ohmmeter check the resistance of the sensor. 

NOTE: The sensor's resistance value increases with decreasing temperature @ 50° C (122° F) resistance 
ranges from 82k to 137k ohms. 

Is the resistance between 82k and aOOk ohms at ambient temperature? 

Yes »Go To 2 

No »Replace the sensor 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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2. EXHAUST TEMPERATURE SENSOR 1/3 CIRCUIT CHECK 

Reconnect the Temperature sensor. 
Disconnect the (C2) ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (K372) Exhaust Temperature 1/3 Signal circuit and (K900) Sensor ground cir
cuit at the ECM harness connector. 

Is the resistance between 82k and 300k ohms at ambient temperature? 

Yes »Go To 5 

No »Go To 3 

3. (K372) EXHAUST TEMPERATURE 1/3 SIGNAL CIRCUIT OPEN 

Disconnect the Exhaust Temperature Sensor 1/3 
Measure the resistance of the (K372) Exhaust Temperature 1/3 Signal circuit between the sensor harness connector 
and the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Repair the open in the (K372) Exhaust Temperature 1/3 Signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

4. (K900) SENSOR GROUND CIRCUIT OPEN 

Measure the resistance of the (K900) Sensor ground circuit between the Exhaust Temperature 1/3 Sensor harness 
connector and the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 

No »Repair the open in the (K900) Sensor ground circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

5. (K372) EXHAUST TEMPERATURE 1/3 SIGNAL CIRCUIT SHORTED TO ANOTHER CIRCUIT 

Measure resistance between the (K372) Exhaust Temperature 1/3 Signal circuit and all other circuits at the ECM 
harness connector. 

Is the resistance more than 100 k ohms? 

Yes »Go to 6 

No »Repair the circuits that are shorted together. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 • ENGINE· STANDARD PROCE
DURE) 
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6. ECM 

Reconnect the ECM harness connector. 
While monitoring the Exhaust Temperature Sensor 1/3 with scan tool, use a jumper wire and connect the (K372) 
Exhaust Temperature 1/3 Signal circuit to the (K900) Sensor ground at the sensor connector. . 

Did the DTC for voltage high go Inactive and the DTC for voltage low become active? 

Yes »Refer to the INTERMITTENT CONDITION A DIESEL Symptom. (Refer to 9 - ENGINE· DIAGNOSIS 
AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 • ENGINE - STANDARD PROCE
DURE) 
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P242F-DIESEL PARTICULATE FILTER RESTRICTION - ASH ACCUMULATION 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The engine aftertreatment system monitors the soot load in the aftertreatment diesel particulate filter. Under normal 
operating conditions, the aftertreatment diesel particulate filter is self-cleaning, where soot is converted to ash. 
Under light load operating conditions, the driver may be notified via the vehicle's EVIC message center that it may 
be necessary to modify the vehicles driving routine in order to allow the aftertreatment diesel particulate filter system 
to self clean. If the vehicle's EVIC message center notification is ignored, the vehicle will eventually derate the 
engine and set a DTC and MIL lamp, requiring service. The soot load in the aftertreatment diesel particulate filter is 
estimated using the Exhaust Pressure sensor and the calculated soot output of the engine. This fault code can be 
triggered if the application is not operating at a duty cycle high enough to actively regenerate the aftertreatment 
diesel particulate filter. This fault code indicates that the exhaust temperatures exiting the turbocharger are not high 
enough to actively regenerate the soot that is trapped in the aftertreatment diesel particulate filter. It may be nec
essary to increase the duty cycle of the application in order to prevent plugging of the aftertreatment diesel partic
ulate filter. This fault will be triggered if the electronic control module (ECM) detects that the soot load of the 
aftertreatment diesel particulate filter has surpassed the most severe level threshold. The aftertreatment diesel par
ticulate filter needs to be replaced, do not regenerate this filter. The ECM will illuminate the MIL lamp immediately 
when the diagnostic runs and fails. The driver will be notified via the vehicle's EVIC Message Center (CATALYST 
FULL: SERVICE REaD). The ECM will also initiate a derate of engine power output in an effort to protect the vehi
cle aftertreatment system. The ECM will turn off the MIL lamp immediately after the soot load in the aftertreatment 
diesel particulate filter has dropped below the severe level threshold (this should be accomplished through replacing 
the aftertreatment diesel particulate filter) and the DTC has been cleared . 

• When Monitored: 
The diagnostic runs continuously when the engine is running . 

• Set Condition: 
The ECM detects that the soot load of the aftertreatment diesel particulate filter has surpassed the most 
severe level threshold. The aftertreatment diesel particulate filter requires replacement. 

Possible Causes 

PROGRESSIVE DAMAGE TO THE AFTERTREATMENT SYSTEM FROM AN ENGINE FAILURE, INCLUDING 
BUT NOT LIMITED TO EXCESSIVE FUEL, OIL OR COOLANT IN THE AFTERTREATMENT SYSTEM MAY 
CONTRIBUTE TO A HIGH PRESSURE RELATED FAULT. 

AFTERTREATMENT DIESEL PARTICULATE FILTER COULD BE PLUGGED WITH ACCUMULATED ASH. 

OPERATING IN LIGHT LOAD CONDITIONS THAT PREVENT EXHAUST TEMPERATURES FROM BEING HIGH 
ENOUGH TO ACTIVELY REGENERATE THE AFTERTREATMENT PARTICULATE FILTER. 

TEMPERATURE SENSOR(S) FAILED IN-RANGE LOW 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diag nostic Test 

1. OTHER DTCS 

Ignition on, engine not running. 
With the scan tool, read DTCs. 

Are any other Misfire or Exhaust Gas Temperature/Pressure Sensor DTCs Active? 

Yes »Repair all other DTCs first. 

No »Go To 2 
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2. BASE ENGINE FAILURE 

Check for base engine failures. 

Check for potential cause of excessive soot generation in the engine. 

Potential causes include a stuck open exhaust gas recirculation valve or a variable geometry turbocharger actuator 
that is not moving correctly. 

Was a base engine failure found? 

Yes »Replace the failed base engine component causing the high black smoke levels. Replace the aftertreat-
ment diesel particulate filter. 

Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. CYLINDER MISFIRE 

Start the engine. 
Allow the engine to idle. 
With the scan tool, read the Misfire counter status. 

Is an engine misfire detected? 

Yes »Determine the cause of the engine misfire. Use scan tool Cylinder Cutout Test to isolate a failed injector. 
Replace the failed injector if necessary. Inspect the aftertreatment system for possible damage. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. EXHAUST TEMPERATURE SENSOR(S) 

Turn the ignition off for 5 minutes. 
Turn the ignition on. 

With the scan tool check the temperature values of the Exhaust Gas Temperature Sensors. 

Are the Exhaust temperature sensors reading within 6 degrees C of each other? 

Yes »Go To 5 

No »Replace the Exhaust Temperature Sensor that is out of context. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. EXCESSIVE ENGINE OIL BEING INTRODUCED INTO THE AFTERTREATMENT SYSTEM FROM THE 
ENGINE 

Remove the turbocharger outlet and inspect for signs of oil, fuel or moisture being introduced into the aftertreatment 
system from the engine. 

Was engine oil, fuel or moisture found in the turbocharger exhaust outlet? 

Yes »Locate the cause of possible diesel fuel or engine oil being carried from the engine into the aftertreat-
ment system. Inspect the aftertreatment for possible damage. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Go To 6 
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6. AFTERTREATMENT DIESEL PARTICULATE FILTER 

Remove and inspect the aftertreatment diesel particulate filter. 

Does aftertreatment diesel particulate filter show evidence of failure? 

Yes »Replace the aftertreatment diesel particulate filter. 
Reset the Regenerative filter timers. Located under miscellaneous functions. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 
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P244A-DIESEL PARTICULLATE FILTER DIFFERENTIAL PRESSURE TOO LOW 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The engine aftertreatment system monitors the soot load in the aftertreatment diesel particulate filter. The ECM 
monitors for the presence of the aftertreatment particulate filter. This diagnostic checks to make sure that the after
treatment particulate trap is present and functioning correctly. The ECM monitors the presence of the aftertreatment 
diesel particulate filter via interpretation of data received from the Exhaust Pressure Sensors, which monitors pres
sure differential across the aftertreatment diesel particulate filter. The ECM will set the fault if It detects that the 
aftertreatment diesel particulate filter is not present in the aftertreatmenVexhaust system. The ECM will illuminate 
the MIL lamp immediately when the diagnostic runs and fails. The ECM will turn off the MIL lamp immediately after 
the diagnostic runs and passes. 

• When Mon itored: 
This diagnostic runs when the engine is running, but not during active regeneration of the aftertreatment par
ticulate filter . 

• Set Condition: 
The ECM will set the fault if it detects that the aftertreatment diesel particulate filter is not present in the after
treatment/exhaust system. 

Possible Causes 

AFTERTREATMENT DIESEL PARTICULATE FILTER HAS BEEN REMOVED FROM THE VEHICLE 

AFTERTREATMENT DIESEL PARTICULATE FILTER IS CRACKED OR BROKEN 

AFTERTREATMENT DIESEL PARTICULATE FILTER DIFFERENTIAL TUBES ARE BROKEN, LOOSE OF HAVE 
BEEN TAMPERED WITH 

AFTERTREATMENT DIESEL PARTICULATE FILTER DIFFERENTIAL TUBES ARE REVERSED 

EXHAUST SYSTEM LEAK 

AFTERTREATMENT EXHAUST PRESSURE SENSOR FAILED IN-RANGE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTCS 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Are any Misfire or Exhaust Temperature/Pressure Sensor DTCs Active? 

Yes »Repair all other DTCs before continuing. 

No »Go To 2 

2. EXHAUST PRESSURE SENSOR TUBES 

Turn the ignition off. 
Inspect the Exhaust Pressure Sensor tubes for the following: 
Leaks or cracks in the differential pressure tubes. 
Loose fittings differential pressure tubes. 
Missing or broken differential pressure sensor tubes. 
Plugged or Reversed differential pressure sensor tubes. 

Exhaust Pressure Sensor tubes are in good condition and installed properly? 

Yes »Go To 3 

No »Repair of replace the Exhaust Pressure Sensor tubes. 

Go To 4 
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3. AFTERTREATMENT DIESEL PARTICULATE FILTER 

Inspect the aftertreatment diesel particulate filter. Inspect for evidence of tampering or removal of the diesel partic
ulate. 

Tampering or removal of the aftertreatment system has been detected? 

Yes »Instan the correct aftertreatment system for the vehicle. 
Go To 4 

No »Go To 4 

4. P244A INACTIVE 

Ignition on, engine not running. 
With the scan tool, read DTC's. 
Check for active fault codes. 

Is fault code P244A inactive? 

Yes »Repair complete. Erase DTC's. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 1 
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For a complete wiring diagram Refer to Section 8W .. 

Theory of Operation 
The Exhaust Temperature Sensors are used by the electronic control module (ECM) to monitor the engine exhaust 
temperatures in the aftertreatment system. The Exhaust Temperature Sensors are thermistors and change resis
tance based on the temperature being measured. The ECM provides a 5-volt reference voltage to the sensor. The 
ECM monitors the voltage on the signal pin and converts this to a temperature value. When the exhaust gas tem
perature is cold, the sensor or thermistor resistance is high. The ECM signal voltage only pulls down a small 
amount through the sensor to ground. Therefore, the ECM senses a high signal voltage or low temperature. When 
the exhaust gas temperature is hot, the sensor resistance is low. The signal voltage pulls down a large amount. 
Therefore, the ECM senses a low signal voltage, or a high temperature. The ECM will illuminate the MIL lamp 
immediately when the diagnostic runs and fails. Active regeneration of the aftertreatment particulate filter will be 
disabled. This DTC fault is latched when set and can only be cleared by a scan tool. 

• When Monitored: 
The diagnostic runs continuously when the engine is running . 

• Set Condition: 
The ECM detects that the Exhaust Temperature is greater than a calibrated temperature for a calibrated period 
of time. 

Possible Causes 

EXCESSIVE FUEL ENTERING THE AFTERTREATMENT/EXHAUST SYSTEM 

EXHAUST TEMPERATURE SENSOR 1/3 FAILED IN-RANGE 

EXCESSIVE ENGINE OIL BEING INTRODUCED INTO THE AFTERTREATMENT SYSTEM FROM THE ENGINE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. FUEL INJECTOR 

Ignition on, engine not running. 
With the scan tool, read DTCs. 

Are any fuel injector DTCs Active? 

Yes »Repair any fuel injector DTCs before continuing. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. CYLINDER MISFIRE 

Start the engine. 
Allow the engine to idle. 
With the scan tool, read the Misfire counter status. 

Is an engine misfire detected? 

Yes »Determine the cause of the engine misfire. Use scan tool Cylinder Cutout Test to isolate a failed injector. 
Replace the failed injector if necessary. Inspect the aftertreatment system for possible damage. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 
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3. EXHAUST TEMPERATURE SENSOR 113 

Engine off for 5 minutes. 
Check the temperature values for the Exhaust Temperature Sensor 1/1 and Exhaust Temperature Sensor 113. 

Are the values of the Exhaust Temperature Sensor 1/1 and Exhaust Temperature Sensor 1/3 reading 
within 6° C (42.8° F) of each other? 

Yes »Go To 4 

No »Replace the Exhaust Temperature Sensor 1/3. Inspect the aftertreatment system for possible damage. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 • ENGINE - STANDARD PROCE
DURE) 

4. EXCESSIVE ENGINE OIL BEING INTRODUCED INTO THE AFTERTREATMENT SYSTEM FROM THE 
ENGINE 

Remove the turbocharger outlet and inspect for signs of oil, fuel or moisture being introduced into the aftertreatment 
system from the engine. 

Was engine oil, fuel or moisture found in the turbocharger exhaust outlet? 

Yes »Locate the cause of possible diesel fuel or engine oil being carried from the engine into the aftertreat-
ment system. Inspect the aftertreatment for possible damage. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 5 

5. AFTERTREATMENT DIESEL PARTICULATE FILTER 

Remove and inspect the aftertreatment diesel particulate filter. 

Does aftertreatment diesel particulate filter show evidence of failure? 

Yes »Replace the aftertreatment diesel particulate filter. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE· STANDARD PROCE· 
DURE) 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The ECM provides a 5-volt supply to the aftertreatment diesel particulate filter differential pressure sensor on the 
sensor supply circuit. The ECM also supplies a ground on the sensor return circuit. The aftertreatment differential 
pressure sensor provides a signal to the ECM. This sensor signal voltage changes based on the differential pres
sure across the aftertreatment diesel particulate filter. The ECM detects that the aftertreatment differential pressure 
reading is higher than a calibrated threshold when the ignition switch is on and the engine is not running. The ECM 
also detects that the aftertreatment differential pressure reading does not increase while the vehicle is driving/mov
ing. The ECM illuminates the MIL lamp immediately when the diagnostic runs and fails. A default value is used for 
the aftertreatment differential pressur~ reading when the fault is active. The ECM will turn off the MIL lamp imme
diately after the diagnostic runs and passes in four consecutive drive cycles or the DTC has been cleared by a scan 
tool 

• When Monitored: 
When the key is turned on . 

• Set Condition: 
The circuit voltage to the ECM is greater than a calibrated threshold, or the delta pressure value is less than 
a calibrated threshold in comparison to the initial key-on value for a calibrated distance traveled. 

Possible Causes 

AFTERTREATMENT DIESEL PARTICULATE FILTER IS CRACKED OR BROKEN 

(K182) EXHAUST PRESSURE SENSOR 1/2 SIGNAL CIRCUIT SHORTED TO GROUND 

AFTERTREATMENT DIESEL PARTICULATE FILTER EXHAUST TUBES ARE BROKEN, 

AFTERTREATMENT DIESEL PARTICULATE FILTER EXHAUST TUBES ARE REVERSED 

EXHAUST SYSTEM LEAK 

EXHAUST PRESSURE 1/2 SENSOR FAILED IN-RANGE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTCS 

Ignition on, engine not running. 
With the scan tool, read DTCs. 

Is DTC P2454 or 2455 Active? 

Yes »Repair other DTCs first. 

No »Go To 2 

2. AFTERTREATMENT SYSTEM LEAKS 

Turn the ignition off. 
Inspect the aftertreatment system for leaks. 

Are leaks found? 

Yes »Repair as necessary. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 
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3. AfTERTREATMENT EXHAUST PRESSURE SENSOR LINES 

Inspect the Exhaust Pressure Sensor tubes. 

Are leaks or blockages found or tubes swapped? 

Yes »Repair as necessary. 
Perform POWERTRAIN VERIFICATION TEST - B.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. (K182) EXHAUST PRESSURE SENSOR 112 SIGNAL CIRCUIT SHORTED TO GROUND 

Disconnect the Exhaust Pressure Sensor 1/2 Sensor. 
Disconnect the C2 ECM harness connector. 
Measure the resistance between the (K182) Exhaust Pressure Sensor 1/2 Signal circuit and ground in the Sensor 
harness connector. 

Is the resistance less than 100 ohms? 

Yes »Repair the short to ground in the (K182) Exhaust Pressure Sensor 1/2 Signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - B.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Refer to the INTERMITTENT CONDITION - DIESEL Diagnostic Procedure. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 
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Theory of Operation 
The ECM provides a 5-volt supply to the Exhaust Pressure Sensor on the sensor supply circuit. The ECM also 
supplies a ground on the sensor return circuit. The Exhaust Pressure Sensor provide a signal to the ECM on the 
Exhaust Pressure sensor signal circuit. This sensor signal voltage changes based on the differential pressure across 
the aftertreatment diesel particulate filter. he ECM will set the fault if it detects that the Exhaust Pressure Signal 
voltage is less than O.2-volt for more than 1 second. The ECM will illuminate the MIL lamp immediately when the 
diagnostic runs and fails. A default value is used for the Exhaust Pressure reading. Active aftertreatment regener
ation will be disabled. The ECM will turn off the MIL lamp immediately after the diagnostic runs and passes . 

• When Monitored: 
The diagnostic runs continuously when the Igniton is in the ON position . 

• Set Condition: 
The ECM detects that the aftertreatment diesel particulate filter differential pressure signal voltage is less than 
0.2 volt for more than 1 second. 

Possible Causes 

(K182) EXHAUST PRESSURE SENSOR 1/2 SIGNAL CIRCUIT OPEN 

(K182) EXHAUST PRESSURE SENSOR 1/2 SIGNAL CIRCUIT SHORTED TO GROUND 

(K854) 5-VOLT SUPPLY CIRCUIT OPEN OR SHORTED TO GROUND 

EXHAUST PRESSURE SENSOR 1/2 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. EXHAUST PRESSURE SENSOR 112 

Turn the ignition off. 
Visually inspect the Exhaust Pressure Sensor 1/2 and harness. 
Disconnect Exhaust Pressure Sensor 112 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the Exhaust Pressure Sensor 1/2. 

Is the resistance between 300 and 90k ohms? 

Yes »Go To 2 

No »Replace the Exhaust Pressure Sensor 1 12. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. P2454 INACTIVE 

Reconnect Exhaust Pressure Sensor 1/2 harness connector. 
Ignition on, engine not running. 
With the scan tool, read DTCs. 

Is the P2454 inactive? 

Yes »Repair complete. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE-
DURE) " 

No »Go To 3 



DR ---------ENGINE - ELECTRICAL DIAGNOSTICS • 6.7l DIESEL 9 .. 2329 

3. (K182) EXHAUST PRESSURE SENSOR 112 SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off. 
Disconnect the C2 ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the engine ground and the sensor (K182) Exhaust Pressure Sensor 1/2 Signal 
circuit at the sensor connector. 

Is the resistance more than 100 k ohms? 

Yes »Go To 4 

No »Repair the short to ground in the (K182) Exhaust Pressure Sensor 1/2 Signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

4. (K182) EXHAUST PRESSURE SENSOR 1/2 SIGNAL CIRCUIT SHORTED TO OTHER CIRCUIT IN 
HARNESS 

Measure the resistance between the (K182) Exhaust Pressure Sensor 1/2 Signal circuit and all other circuits in the 
ECM harness connector. 

Is the resistance more than 100 k ohms? 

Yes »Go To 5 

No »Repair the short circuit. 

5. ECM 

Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Reconnect the ECM harness connector C2. 
Ignition on, engine not running. 
Disconnect (K182) Exhaust Pressure Sensor 1/2 harness connector. 
With the scan tool, read DTCs. 

Did the DTe for low voltage go inactive and the DTC for high voltage become active? 

Yes »Repair complete. 

No »Replace the ECM. 

Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P2455-DIESEL PARTICULATE FILTER PRESSURE SENSOR A CIRCUIT HIGH 
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Theory of Operation 
The ECM provides a 5-volt supply to the Exhaust Pressure Sensor 1/2 on the sensor supply circuit. The ECM also 
supplies a ground on the sensor return circuit. The Exhaust Pressure Sensor provides a signal to the ECM on the 
Exhaust Pressure Sensor 1/2 Signal circuit. This sensor signal voltage changes based on the differential pressure 
across the aftertreatment diesel particulate filter. The ECM detects that the Exhaust Pressure Sensor 1/2 signal 
voltage is greater than a calibratable voltage for more than a calibratable duration. The ECM illuminates the MIL 
lamp immediately when the diagnostic runs and fails. A default value is used for the aftertreatment diesel particulate 
filter differential pressure reading. Active aftertreatment regeneration will be disabled. The ECM will turn off the MIL 
lamp immediately after the diagnostic runs and passes . 

• When Monitored: 
Key ON 

• Set Condition: 
The ECM detects that the Exhaust Pressure Sensor 1/2 Signal voltage is greater than CaUbratable voltage for 
more than a calibratable duration. 

Possible Causes 

(K400) APPS RETURN CIRCUIT OPEN 

(K182) EXHAUST PRESSURE SENSOR 1/2 SIGNAL CIRCUIT OPEN 

(K182) EXHAUST PRESSURE SENSOR 1/2 SIGNAL CIRCUIT SHORTED TO THE (K854) 5-VOLT SUPPLY 
CIRCUIT 

(K182) EXHAUST PRESSURE SENSOR 1/2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. EXHAUST PRESSURE SENSOR 1/2 

Turn the ignition off. 
Visually inspect the Exhaust Pressure Sensor 1/2 and harness. 
Disconnect the Exhaust Pressure Sensor 1/2 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the Exhaust Pressure Sensor 1/2. 

Is the resistance between 300 and 90k ohms? 

Yes »Go To 2 

No »Replace the Exhaust Pressure Sensor 1/2. 
Perlorm POWERTRAIN VERIFICATION TEST - B.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. P2455 INACTIVE 

Reconnect Exhaust Pressure Sensor 1/2 harness connector. 
Ignition on, engine not running. . 
With the scan tool, read DTCs. 

Is the P2455 inactive? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Diagnostic Procedure. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Go To 3 
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3. (K182) EXHAUST PRESSURE SENSOR 1/2 SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off. 

Disconnect the C2 ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Turn the ignition on. 

Measure the voltage on the (K182) Exhaust Pressure Sensor 1/2 Signal circuit at the sensor connector. 

Is there any voltage present? 

Ves »Repair the short to voltage on the (K182) Exhaust Pressure Sensor 1/2 Signal circuit. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. (K182) EXHAUST PRESSURE SENSOR 1/2 SIGNAL CIRCUIT OPEN 

Turn the ignition off. 

Measure the resistance of the (K182) Exhaust Pressure Sensor 1/2 Signal circuit from the ECM harness connector 
to the Exhaust Pressure Sensor 112 harness connector. 

Is the resistance above 5.0 ohms? 

Ves »Repair the excessive resistance in the (K182) Exhaust Pressure Sensor 1/2 Signal circuit. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 5 

5. (K400) APPS RETURN CIRCUIT OPEN 

Measure the resistance of the (K400) APPS Return circuit from the C2 ECM harness connector to the Exhaust 
Pressure Sensor 1/2 harness connector. 

Is the resistance above 5.0 ohms? 

Yes »Repair the excessive resistance in the (K400) APPS Return circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 ,- ENGINE - STANDARD PROCE
DURE) 

No »Go To 6 

6. (K182) EXHAUST PRESSURE SENSOR 1/2 SIGNAL CIRCUIT SHORTED TO THE (K854) 5-VOLT SUPPLY 
CIRCUIT 

Measure the resistance between the (K182) Exhaust Pressure Sensor 1/2 Signal circuit and the (K854) 5-volt Sup
ply circuit at the Exhaust Pressure Sensor 1/2 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the short between the (K182) Exhaust Pressure Sensor 1/2 Signal circuit and the (K854) 5-volt 
Supply circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE· STANDARD PROCE· 
DURE) 

No »Go To 7 
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7. ECM 

Reconnect the C2 ECM harness connector. 
Ignition on, engine not running. 
Leave the Exhaust Pressure Sensor 1/2 harness connector disconnected. 
Using a jumper wire, connect the (K182) Exhaust Pressure Sensor 1/2 Signar circuit to the (K400) APPS Return 
circuit in the sensor harness connector. 
With the scan tool, read DTCs. 

Did the DTC for (P2455) high voltage go inactive and the DTC for (P2454) low voltage become active? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Diagnostic Procedure. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 



9 • 2334 ENGINE - ELECTRICAL DIAGNOSTICS • 6.7l DIESEL --------- DR 

P2457-EXHAUST GAS RECIRCULATION COOLING SYSTEM PERFORMANCE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
This test will fail if the EGR Temperature is greater than a calibrated threshold for a calibrated period of time. This 
monitor protects the system from a failed EGR Cooler. 

• When Monitored: 
Engine running. 

• Set Condition: 
'!' "\", 

Exhaust gas recirculation temperature sensor is reading higher than a calibrated value for more than a caU
bratable period of time. 

COOLANT TEMP DTCS 

EGR VALVE DTCS 

Possible Causes 

ENGINE OR FUEL MODIFICATIONS THAT EXCEED OEM SPECIFICATIONS 

FUEL SYSTEM DTCS 

EGR COOLER FOULING 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Are there any coolant temperature, fuel system or EGR valve DTC's? 

Yes »Repair other DTC's first 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 ~ ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2 . EGR COOLER 

Remove the exhaust gas inlet and outlet to the EGR cooler. 
Check the cooler for excessive blockages on the inlet and outlet orifices. 

Is there exhaust gas fouling of the EGR cooler? 

Yes »Replace the EGR cooler. 
Perform POWERTRAIN VERIFICATION TEST - 6.lL. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 
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3. ENGINE OR FUEL MODIFICATIONS THAT EXCEED OEM SPECIFICATIONS 

Inspect vehicle/engine for signs of Engine or Fuel modifications that exceed OEM specifications. 

Are there signs the customer installed an modification kit that exceed OEM specifications? 

Ves »Return vehicle to customer. Explain that modifying the engine hardware/software may cause the engine 
to run outside of its normal operating limits. 

No »Repair complete. 
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Theory of Operation 
The EGR Cooler bypass valve is used to bypass the EGR cooler when the engine is in an active regeneration 
mode. This is to prevent EGR cooler fouling. There are two portions to this diagnostic. At key on the ECM drives the 
control line low and then high and monitors the correct status response. Throughout engine operation looks for 
status response voltage to be within 5-8 volts. The EGR Cooler Bypass vQ.lve will send a signal between 1.0 and 
1.7 volts. When this occurs the ECM logs a fault. The second portion of this diagnostic monitors Exhaust Gas Recir
culation temperature. If the EGR Cooler Bypass valve was in bypass mode incorrectly, the exhaust gas recirculation 
temperatures would exceed a temperature limit; this condition will also trigger the fault. The ECM will light a MIL 
lamp immediately after this diagnostic runs and fails. The ECM will turn off the MIL lamp after the diagnostic passes 
in four consecutive drive cycles. 

• When Monitored: 
Key on 

• Set Condition: , 
Voltage detected at status line is between 1.0 volt and 1.7 volts for more thar(150 seconds consecutively. 

Possible Causes 

(F348) SMART POWER RELAY COIL FEED SHORTED TO BATTERY 

(F348) SMART POWER RELAY COIL FEED OPEN CIRCUIT 

EXHAUST GAS RECIRCULATION TEMPERATURE SENSOR ERRORS 

COOLANT SYSTEM 

EGR COOLER 

(K671) STATUS CIRCUIT SHORTED TO GROUND 

(K671) STATUS CIRCUIT SHORTED TO 5-VOLT SOURCE 

ACTUATOR FAILURE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Are there faults present for the VGT, EGR Airflow Control Valve or Mass Airflow sensor? 

Yes »Repair the open or short to ground in (F348) Smart Power Relay Coil Feed circuit. 
Perform POWERTRAIN VERIFICATION TEST .. 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. OTHER DTC'S 

Are there any faults present for the Exhaust Gas Recirculation Temperature sensor or EGR Alflow Control 
Valve Circuit errors? 

Yes »Troubleshoot those DTC's first. 

No »Go To 3 
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3. P245A ACTIVE 

Is P245A Active? 

Yes »Go To 4 

No »Repair the intermittent condition. 

Go To 7 
Refer to the INTERMITIENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

4. COOLANT SYSTEM 

Check coolant system for correct coolant concentration, correct fluid level and any signs of contamination. 

Does coolant system check okay? 

Yes »Go To 5 

No »Repair coolant system issue. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. EGR COOLER 

Remove EGR cooler. 
Inspect for excessive cooler fouling/debris. 
Inspect aftertreatment system damage. 

Is EGR Cooler Fouled, or aftertreatment system damaged? 

Yes »Clean EGR Cooler per service manual or replace if necessary or repair or replace aftertreatment sys-
tem. 
Go To 7 

No »Go To 6 



DR ---------ENGINE • ELECTRICAl' DIAGNOSTICS • 6.7L DIESEL 9 .. 2339 

6. (K671) EGR COOLER BYPASS STATUS CIRCUIT OPEN 

Tum the ignition off. 
Disconnect the C1 ECM harness connector. 
Disconnect the EGR Cooler Bypass valve harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (K671) status circuit in the EGR 
Cooler Bypass Valve harness connector with the (K671) status circuit in 
the ECM harness connector. 

Is the resistance less than 10 ohms? 

Yes »Replace the EGR Bypass valve. 
Go To 7 

No »Repair the open circuit or high resistance. 
Go To 7 

7. EXHAUST GAS RECIRULATION (EGR) TEMPERATURE SENSOR 

Remove the EGR temperature sensor and check for soot on the sensor. 

Is there soot on the sensor? 
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Yes »Wipe off sensor using brake cleaner or contact cleaner, allow to dry and re-install. 
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Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

No »Reinstall, repair complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

" ' 
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P245C-EGR COOLER BYPASS CONTROL CIRCUIT LOW 
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Theory of Operation 
The EGR Cooler Bypass valve is used to bypass the EGR cooler when the engine is in an active regeneration 
mode. This is to prevent EGR cooler fouling. At key on the ECM drives the control line low and then high and 
monitors the correct status response. Throughout engine operation looks for status response voltage to be within 
5-8 volts. The signal line is the command from the ECM to the bypass valve. If this line is shorted high the bypass 
valve be unable to bypass the cooler. EGR orifice temperatures will unexpectedly low. This is a high side driver. The 
ECM turns on the MIL lamp immediately after this diagnostic runs and fails. The MIL lamp is turned off once the 
diagnostic runs and passes in four consecutive drive cycles. 

• When Monitored: 
Keyon . 

• Set Condition: 
EGR Cooler Bypass signal line voltage is above a calibrated threshold. 

Possible Causes 

(K670) SIGNAL CIRCUIT OPEN 

(K670) SIGNAL CIRCUIT SHORTED TO HIGH SOURCE 

INTERNAL VALVE FAILURE 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. P245C ACTIVE 

Ignition on, engine not running. 
With the scan tool , read DTC's. 

Is DTC P245C active? 

Yes »Go To 2 

No »Repair the intermittent condition. 
Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 
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2. (K670) EGR COOLER BYPASS SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the C1 ECM harness connector. 
Disconnect the EGR Cooler Bypass valve harness connector. 

NOTE: Check connectors· Clean/repair as necessary. 
Measure the resistance between the signal circuit in the (K670) EGR 
Cooler Bypass Valve connector with the (K670) signal circuit in the 
ECM harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 3 

No »Repair the open circuit or high resistance. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

3. P245C ACTIVE 

Reconnect all harnesses. 
Ignition on, engine not running. 
With the scan tool, read DTC's. 

Is P245C active? 

Yes »Go To 4 

No »Repair complete. 

4 

to 
20 

30 

..0 

50 

eo 

VALVE-EQR 

COOLER 

MODULE. 

ENGINE 

CONTROL C1 

(6.7L) 

2 

11 

21 

;'1 

41 

51 

81bc5c5c 



DR ---------ENGINE· ELECTRICAL DIAGNOSTICS - 6.7L DIESEL 9 • 2343 

4. ECM 

Turn the ignition off. 
Disconnect the EGR Cooler Bypass valve harness connector. 

NOTE: Check connectors • Clean/repair as necessary. 
Use a jumper wire to connect the (K670) EGR bypass signal circuit to 
ground. 
Turn the ignition on. 
With the scan tool, read DTC's. 

Did P245C go inactive? 

Yes »Replace the EGR Bypass Valve. 

No 

Perform POWERTRAIN VERIFICATION TEST - B.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Replace ECM. 
Replace and program the Engine Control Module (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 
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P245D-EGR COOLER BYPASS CONTROL CIRCUIT HIGH 
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Theory of Operation 
The signal line is the command from the ECM to the bypass valve. If this line is shorted high the bypass valve be 
bypassing the cooler. EGR orifice temperatures will increase. This is a high side driver. There is no action taken if 
this fault goes active . 

• When Monitored: 
Key on 

• Set Condition: 
When EGR Cooler Bypass valve is in cooter bypass mode and signal line is higher than a calibrated threshold. 

Possible Causes 

EGR COOLER BYPASS VALVE 

(K670) SIGNAL CIRCUIT SHORTED TO ANOTHER CIRCUIT 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

1. P245D ACTIVE 

Ignition on, engine not running. 

With the scan tool. read DTC's. 

Is DTC P245D active? 

Yes »Go To 2 

No »Repair the intermittent condition. 

Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 • ENGINE· DIAGNOSIS 
AND TESTING) , 

2. (K670) SIGNAL CIRCUIT SHORTED TO ANOTHER CIRCUIT 

Turn the ignition off. 

Disconnect the C1 ECM harness connector. 

Disconnect the EGA Cooler Bypass valve harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (K670) EGR Cooler Bypass Valve 
signal circuit in the engine harness C1 ECM connector and all other cir· 
cuits in the ECM connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 3 

No »Repair the short circuit. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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3. P245D ACTIVE 

Reconnect all harnesses. 
Ignition on, engine not running. 
With the scan tool, read DTC's. 

Is P245D active? 

Ves »Go To 4 

No »Repair complete. 

4. ECM 

Turn the ignition off. 
Disconnect the EGR Cooler Bypass valve harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Use a jumper wire to connect the (K670) EGR bypass signal circuit to 
12-volts. 
Turn the ignition on. 
With the scan tool, read OTC's. 

Did P245D go inactive? 

Ves »Replace the EGR Bypass Valve. 

No 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Replace ECM. 
Replace and program the Engine Control Module (Refer to 
9 - ENGINE - STANDARD PROCEDURE) 
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P2463-DIESEL PARTICULATE FILTER - SOOT ACCUMULATION 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The engine aftertreatment system monitors the soot load in the aftertreatment diesel particulate filter. Under normal 
operating conditions the aftertreatment diesel particulate filter is self-cleaning, where soot is converted to ash. Under 
light load operating conditions, the driver may be notified via the vehicle's EVIC message center that it may be 
necessary to modify the vehicle's driving routine/duty-cycle in order to allow the aftertreatment diesel particulate filter 
system to self clean. If the vehicle's EVIC message center notification is ignored, the vehicle will eventually derate 
and set a fault, requiring service. The soot load in the aftertreatment diesel particulate filter is estimated using the 
Exhaust Pressure Sensors and the calculated soot output of the engine. This fault code can be triggered if the 
application is not operating at a duty cycle high enough to actively regenerate the aftertreatment diesel particulate 
filter. This fault code indicates that the exhaust temperatures exiting the turbocharger are not high enough to actively 
regenerate the soot that is trapped in the aftertreatment diesel particulate filter. It may be necessary to increase the 
duty cycle of the application in order to prevent excessive soot accumulation and plugging of the aftertreatment 
diesel particulate filter. The ECM will set this fault if it detects that the aftertreatment diesel particulate filter is 
plugged or that the differential pressure across the diesel particulate filter is above the calibrated moderately severe 
threshold limit. The ECM will illuminates the MIL lamp immediately when the diagnostic runs and fails. The driver will 
be notified via the vehicle's EVIC Message Center. The ECM will also derate engine power output in an effort to 
protect the vehicle aftertreatment system. The ECM will turn off the MIL lamp immediately after the soot load has 
dropped below the Moderately Severe Level Threshold . 

• When Monitored: 
The diagnostic runs continuously when the engine is running . 

• Set Condition: 
The ECM will set this fault if it detects that the soot load in the diesel particulate filter is above the moderately 
severe level threshold limit. 

Possible Causes 

DIESEL PARTICULATE FILTER PLUGGED 

EXHAUST TEMPERATURES NOT HIGH ENOUGH TO ACTIVELY REGENERATE THE AFTERTREATMENT 
PARTICULATE FILTER. 

DAMAGE TO THE AFTERTREATMENT SYSTEM FROM AN ENGINE FAILURE 

EXHAUST TEMPERATURE SENSORS FAILED IN-RANGE LOW 

EXHAUST PRESSURE SENSOR FAILED IN-RANGE HIGH 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. BASE ENGINE FAILURE 

Check for base engine failures. 

Check for potential cause of excessive soot generation in the engine. 
Potential causes include a stuck open exhaust gas recirculation valve or a variable geometry turbocharger actuator 
that is not moving correctly, faulty fueling or oil intrusion into the aftertreatmentlexhaust system. 

Was a base engine failure found? 

Yes »Replace the failed base engine component causing the high black smoke levels. Replace the aftertreat-
ment diesel particulate filter. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 



9 - 2348 ENGINE - ELECTRICAL DIAGNOSTICS - 6.7L DIESEL --------- DR 

2. CYLINDER MISFIRE 

Start the engine. 
Allow the engine to idle. 
With the scan tool, read the Misfire counter status. 

Is an engine misfire detected? 

Yes »Determine the cause of the engine misfire. Use scan tool Cylinder Cutout Test to isolate a failed injector. 
Replace the failed injector if necessary. Inspect the aftertreatment system for possible damage. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. EXHAUST TEMPERATURE SENSOR(S) 

Turn the ignition off for 5 minutes. 
Turn the ignition on. 
With the scan tool check the temperature values of the Exhaust Temperature sensors. 

Are the Exhaust temperature sensors reading within 6 degrees C of each other? 

Yes »Go To 4 

No »Replace the Exhaust Temperature Sensor that is out of context. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

4. EXCESSIVE ENGINE OIL BEING INTRODUCED INTO THE AFTERTREATMENT SYSTEM FROM THE 
ENGINE 

Remove the turbocharger outlet and inspect for signs of oil, fuel or moisture being introduced into the aftertreatment 
system from the engine. 

Was engine oil, fuel or moisture found in the turbocharger exhaust outlet? 

Yes »Locate the cause of possible diesel fuel or engine oil being carried from the engine into the aftertreat-
ment system. Inspect the aftertreatment for possible damage. 
Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 5 

5. REGENERATION OF AFTERTREATMENT 

Technician should drive vehicle per service information in response to level of EVIC Message Center Notification to 
facilitate Active Regeneration of the Aftertreatment Particulate Filter. 

After the Active Regeneration of the Aftertreatment Particulate Filter, Clear DTC with Service Tool Is 
DTC P1451 still Active? 

Yes »Go To 6 

No »Repair completed, inform Owner of vehicle duty cycle requirements 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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6. AFTERTREATMENT DIESEL PARTICULATE FILTER 

Remove and inspect the aftertreatment diesel particulate filter. 

Does aftertreatment diesel particulate filter show evidence of failure? 

Yes »Replace the aftertreatment diesel particulate filter. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 
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P250a .. CHARGING SYSTEM OUTPUT LOW 

I - - - - - - GENERATOR 
GEN I 

I GEN FIELD I 
I ...!ENSE __ CONTROL .J 

'I 'I 
A804 K20 

lS 18 
RO BR/GY 

28 C1 40 C1 
1- ~N- - - GEN - - -'IODULE. 

ENGINE I SENSE FIELD I COIIIROL 
I CONTROL I 

L ________ -.J 

GENERATOR 

For a complete wiring diagram Refer to Section 8W. 

10 I 00000 00000 I 
20 00000 00000 II 
30 00000 0 00000 11 
40 .~OOOOO 00000 I Jl 
SO 00000 00000 41 
60 00000 00000. 51 

.----:;t 'h;--r:?J 

IODULE· 
ENGINE 

CONTROL C1 
(I.n) 

.hUU. 



DR --------- ENGINE· ELECTRICAL DIAGNOSTICS - 6.7L DIESEL 9 - 2351 

Theory of Operation 
There are two communication lines between the ECM and alternator. Based on sensed battery voltage, the ECM 
commands the alternator to charge the batteries to a desired voltage. The max voltage the ECM will command the 
alternator to charge is 14. 75~volt. The ECM then receives feedback from the alternator on the voltage level it is 
charging the batteries. The ECM will not light a MIL lamp for this fault. 

• When Monitored: 
While the engine is running . 

• Set Condition: 
The battery voltage exceeds target voltage by more than a calibrated value. 

Possible Causes 

GENERATOR 

(K20) GEN FIELD CONTROL CIRCUIT SHORTED TO GROUND 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. ACTIVE DTC 

With the scan tool, read DTCs. 

Is DTC P065A active? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION - DIESEL Diagnostic Procedure. (Refer to 9 ~ ENGrNE ~ 
DIAGNOSIS AND TESTING). 

2. GENERATOR 

Disconnect the Generator field harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance between the generator field terminals at the generator. 

Is the resistance between .5 and 15 Ohms? 

Yes »Go To 3 

No »Replace the generator. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

3. (K20) GEN FIELD CONTROL CIRCUIT SHORTED TO GROUND 

Disconnect the ECM harness connectors. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance of the (K20) Generator Field Control circuit between the generator and battery negative. 

Is the resistance greater than 100 ohms? 

Yes »Go To 4 

No »Repair the short to ground in the (K20) Generator Field Control circuit shorted to ground. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 



9 • 2352 ENGINE· ELECTRICAL DIAGNOSTICS • &.7L DIESEL --------- DR 

4. ECM 

Measure and record the voltage between battery positive circuit of the ECM harness connector and the battery 
negative circuits of the ECM harness connector. 
Reconnect the ECM connectors. 
Use the scan tool to measure and record battery voltage. 
Compare the voltage reading from the vottmeter with that of the scan tool. 

Are the readings within 3 volts of each other? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Diagnostic Procedure. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Replace and program the ECM in accordance with the Service Information. 
Perform POWERTRAIN VERIFICATION TEST - 6.7l. (Refer to 9 • ENGINE - STANDARD PROCE
DURE). 
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Theory of Operation 
There are two communication lines between the ECM and alternator. Based on sensed battery voltage, the ECM 
commands the alternator to charge the batteries to a desired voltage. The max voltage the ECM will command the 
alternator to charge is 14.75-volt. The ECM then receives feedback from the alternator on the voltage level it is 
charging the batteries. The ECM will not light a MIL lamp for this fault. 

• When Monitored: 
While the engine is running . 

• Set Condition: 
Battery voltage is less than 11.5 volts for more than 8 seconds. Battery voltage must exceed 12 volts for more 
than 5 seconds for fault to become inactive. 

Possible Causes 

DIRTY OR LOOSE CONNECTIONS 

ADD-ON OR ACCESSORY WIRES AT BATTERY TERMINAL 

HIGH RESISTANCE IN THE B+ CIRCUIT 

HIGH RESISTANCE IN THE B+ CROSS OVER CABLE 

HIGH RESISTANCE IN THE GROUND CIRCUIT 

GENERATOR 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. ACTIVE DTC 

With the scan tool, read DTCs. 

Is DTC P065A active 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION - DIESEL Diagnostic Procedure. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

2. DIRTY OR LOOSE CONNECTIONS 

Visually inspect the positive and negative connections at the battery. 
Visually inspect the battery negative connections at the engine block. 

Are the connections free of corrosion and are they tight? 

Yes »Go To 3 

No »Clean and/or tighten the connections. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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3. ADD-ON OR ACCESSORY WIRES AT BATTERY TERMINAL 

Check for add-on or accessory wiring at positive (+) terminal of the battery. 

Are there any damaged wires at ·the battery? 

Yes »Remove defective or miss wired add-on or accessory wiring from battery. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (R~fer to 9 • ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 

4. HIGH RESISTANCE IN THE B+ CIRCUIT 

Measure the voltage between the B+ post of the generator and the B+ post of the battery while the engine is run
ning. 

Is the voltage above .4 volts? 

Ves »Repair the high resistance in the B+ circuit from battery to the generator. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 5 

5. HIGH RESISTANCE IN THE B+ CROSS OVER CABLE 

Measure the voltage between the B+ post of the generator and the B+ post of the right side battery to the left side 
battery while the engine is running. 

Is the voltage above .4 volts? 

Ves »Repair the high resistance in the B+ cross over cable from right side battery to left side battery. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 ~ ENGINE - STANDARD PROCE
DURE) 

No »Go To 6 

6. HIGH RESISTANCE IN THE GROUND CIRCUIT 

Measure the voltage between the generator case and the B- post of the battery. 

Is the voltage above .1 volts? 

Yes »Repair the high resistance in the ground circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 ~ ENGINE ~ STANDARD PROCE
DURE) 

No »Go To 7 

7. GENERATOR 

Disconnect the Generator field hamess connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the generator field terminals at the generator. 

Is the resistance between .5 and 15 Ohms? 

Yes »Go To 8 

No »Replace the generator. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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8. ECM 

Measure and record the voltage between battery positive circuit of the ECM harness connector and the battery 
negative circuits of the ECM harness connector. 
Reconnect the ECM connectors. 
Use the scan tool to measure and record battery voltage. 
Compare the voltage reading from the voltmeter with that of the scan tool. 

Are the readings within 3 volts of each other? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Diagnostic Procedure. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »RepJace and program the ECM in accordance with the Service Information. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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Theory of Operation 
The ECM receives a constant voltage from the batteries through the unswitched battery wires that are connected 
directly to the positive (+) battery post. The ECM receives switched battery input through the vehicle Ignition Switch 
wire when the vehicle is turned on. The ECM will illuminate the MIL lamp immediately after the diagnostic runs and 
fails. During the time the customer may experience some performance effects such as engine dying or hard starting. 
Fault information, trip information could be inaccurate. The ECM will turn off the MIL lamp after the diagnostic runs 
and passes in 4 consecutive drive cycles . 

• When Monitored: 
Continuous - key on or key off . 

• Set Condition: 
Loss of voltage detected at the ECM for a calibrated amount of time. Supply voltage to the PCM fell below 6.2 
volts momentarily or the ECM was not allowed to power down correctly (retain battery voltage for 30 seconds 
after key off). 

POOR CONNECTIONS AT THE BATTERIES 

LOW BATTERY VOLTAGE 

OPEN FUSED B+ TO ECM 

OPEN GROUND CIRCUIT 

BATTERY + SHORTED TO OTHER CIRCUITS 

RETURN CIRCUIT SHORTED 

BATTERY + SHORTED TO GROUND 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. POOR CONNECTIONS AT THE BATTERIES 

Visually inspect the wiring at the battery for damaged wires, or corrosion. 

Are the connections tight and free of corrosion? 

Yes »Go To 2 

No »Repair the poor connections at the batteries. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE). 

2. LOW BATTERY VOLTAGE 

Measure the voltage between the positive and negative posts of the batteries. 

Is the battery voltages both above 12 volts? 

Yes »Go To 3 

No »Recharge or replace the battery (s). 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE). 
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3. OPEN FUSED B+ TO ECM 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Turn the ignition on. 
Measure the resistance between the positive battery post and the ECM supply circuits. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Repair the open tused B+ circuit to ECM. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Reter to 9 - ENGINE - STANDARD PROCE
DURE). 

4. OPEN GROUND CIRCUIT 

Measure the resistance between the negative battery post and the ECM ground circuits. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No »Repair the open ground circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE). 

5. BATTERY + SHORTED TO OTHER CIRCUITS 

Measure the resistance between the ECM supply circuits and all other circuits in the ECM harness connector, 
except other supply circuits. 

Is the resistance greater than 100k Ohms? 

Yes »Go To 6 

No »Repair the battery circuit short to other circuits in engine harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE). 

6. RETURN CIRCUIT SHORTED 

Measure the resistance between the ECM return circuits and all other circuits in the ECM harness connector, except 
other return circuits. 

Is the resistance greater than 100k Ohms? 

Ves »Go To 7 

No »Repair or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE). 

7. BATTERY + SHORTED TO GROUND 

Measure the resistance between the ECM B+ supply circuits and ground. 

Is the resistance greater than 100k Ohms? 

Yes »Refer to the INTERMITTENT CONDITION - DIESEL Diagnostic Procedure. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

No »Repair Battery + shorted to ground. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE). 
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P254C-PTO SPEED SELECTOR SENSOR CIRCUIT LOW 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The remote accelerator pedal position sensor varies the signal voltage to the ECM 
as the remote accelerator pedal is depressed and released. Low signal voltage is 
received by the ECM when the remote accelerator lever is a 00/0. A high signal 
voltage is received by the ECM when the remote accelerator is at 1000/0. The 
remote accelerator pedal position circuit contains a remote accelerator pedal 
position 5-volt supply, remote accelerator pedal position return and remote 
accelerator pedal signal. When the ECM senses a signal voltage lower than the 
normal operating range of the sensor, this fault is set. NOTE. The remote 
accelerator pedal or lever location varies with each original equipment 
manufacturer (OEM). Refer to the OEM troubleshooting and repair manual. The 
ECM will light the MIL lamp immediately after this diagnostic runs and fails. The 
ECM will turn off the MIL lamp after the diagnostic runs and passes in 4 
consecutive drive cycles . 

• When Monitored: 
Key on . 

• Set Condition: 
The ECM detects that the remote accelerator pedal signal voltage is less than 0.1 volts for more than 1 sec
ond. 

Possible Causes 

REMOTE ACCELERATOR PEDAL OR LEVER POSITION (K128) SIGNAL SHORTED TO ENGINE GROUND OR 
(K400) RETURN CIRCUIT IN THE HARNESS OR SENSOR 

REMOTE ACCELERATOR PEDAL OR LEVER POSITION SENSOR 

OPEN CIRCUIT IN THE REMOTE ACCELERATOR (K128) SIGNAL, (K854) 5-VOLT SUPPLY OR (K400) 
RETURN WIRE IN THE HARNESS OR CONNECTORS 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Are there any sensor supply fault codes? 

Yes »Repair other DTC's first. 

No »Go To 2 
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2. P254C ACTIVE 

Is P254C active? 

Ves »Go To 3 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

3. OPEN CIRCUIT 

Turn the ignition off. 
Disconnect the remote accelerator pedal or lever position sensor from the harness. 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
Measure the voltage from the accelerator pedal or lever position (K854) 5-volt supply circuit to the accelerator pedal 
or lever position (K400) return circuit at the sensor harness connector. 

Is the measured voltage between 4.75 and 5.25 volts? 

Ves »Go To 4 

No »Go To 6 

4. P254D ACTIVE 

While monitoring the scan tool jumper between the accelerator pedal or lever position (K854) 5-voft supply circuit 
and the accelerator pedal or lever position (K128) signal circuit at the sensor harness connector. 

Is DTC P254D active and DTC P254C inactive? 

Ves »Go To 5 

No »Go To 6 

5. P254C ACTIVE 

Turn the ignition off. 

Reconnect the remote accelerator pedal or lever position sensor from the harness. 
Ignition on, engine not running. 
With the scan tool, read DTC·s. 

Is DTC P254C active? 

Ves »Replace the remote accelerator pedal or lever. 

No » 

Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Repair complete. The removal and installation of the connector corrected the failure. 
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6. (K854) 5 .. VOLT SUPPLY CIRCUIT OPEN 

the ignition off. 

Disconnect the remote accelerator pedal or lever position sensor from the harness. 
Disconnect the C2 ECM harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance between the C2 ECM harness connector (K854) 5-volt supply circuit and the remote accel
erator pedal or lever harness connector (K854) 5-volt supply circuit. 

Is the resistance less than 10 ohms? 

Yes »Go To 7 

No »Repair the open (K854) 5-volt supply circuit. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

7. (K128) SIGNAL CIRCUIT OPEN 

Measure the resistance between the C2 ECM harness connector (K128) signal circuit and the remote accelerator 
pedal or lever harness connector (K128) signal circuit. 

Is the measured resistance less than 10 ohms? 

Yes »Go To 8 

No »Repair the open (K128) signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 .. ENGINE .. STANDARD PROCE· 
DURE) 

8. (K128) SIGNAL CIRCUIT SHORT TO OTHER CIRCUIT 

Measure the resistance between the (K128) signal circuit in the C2 ECM harness connector and all other circuits in 
the C2 ECM harness connector. 

Is the measured resistance greater than 100k ohms? 

Yes »Go To 9 

No »Repair the (K128) signal circuit shorted to another circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE .. STANDARD PROCE
DURE) 

9. (K1 SIGNAL CIRCUIT SHORT TO GROUND 

Measure the resistance between the (K128) signal circuit in the C2 ECM harness connector and ground. 

Is the measured resistance greater than 100k ohms? 

Yes »Go To 10 

No »Repair the (K128) signal circuit shorted to ground. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 .. ENGINE - STANDARD PROCE
DURE) 
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10. ECM 

Reconnect the C2 ECM harness connector. 
Reconnect the remote accelerator pedal or lever position sensor from the harness. 
Ignition on, engine not running. 
With the scan tool, read DTC's. 

Is DTC 254C stored? 

Yes »Repair complete. The removal and installation of the connector corrected the failure. 

No »Replace and program the Engine Control Module per the Service Information. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P254D-PTO SPEED SELECTOR SENSOR CIRCUIT HIGH 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The remote accelerator pedal position sensor varies the signal voltage to the ECM 
as the remote accelerator pedal is depressed and released. Low signal voltage is 
received by the ECM when the remote accelerator lever is a 00/0. A high signal 
voltage is received by the ECM when the remote accelerator is at 100%

• The 
remote accelerator pedal position circuit contains a remote accelerator pedal 
position 5-volt supply, remote accelerator pedal position return and remote 
accelerator pedal signal. When the ECM senses a signal voltage lower than the 
normal operating range of the sensor, this fault is set. NOTE. The remote 
accelerator pedal or lever location varies with each original equipment 
manufacturer (OEM). Refer to the OEM troubleshooting and repair manual. The 
ECM will light the MIL lamp immediately after this diagnostic runs and fails. The 
ECM will turn off the MIL lamp after the diagnostic runs and passes in 4 
consecutive drive cycles . 

• When Monitored: 
Key on . 

• Set Condition: 
The ECM detects that the remote accelerator pedal signal voltage is greater than 4.5 volts for more than 1 
second. 

Possible Causes 

(K128) SIGNAL CIRCUIT SHORTED TO BATTERY OR 5-VOLT SUPPLY 

(K400) RETURN CIRCUIT IN THE HARNESS OR CONNECTORS 

(K854) 5-VOLT SUPPLY SHORTED TO BATTERY 

REMOTE ACCLERATOR PEDAL OR LEVER POSITION SENSOR 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1 . OTH ER DTC'S 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Are there any sensor supply fault codes? 

Yes »Repair other DTC's first. 

No »Go To 2 
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2. P254D ACTIVE 

Is P254D active? 

Yes »Go To 3 

No »Refer to the INTERMITIENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

3. OPEN CIRCUIT 

Turn the ignition off. 
Disconnect the remote accelerator pedal or lever position sensor from the harness. 

NOTE: Check connectors .. Clean/repair as necessary. 
Ignition on, engine not running. 
Measure the voltage from the accelerator pedal or lever position (K854) 5-volt supply circuit to the accelerator pedal 
or lever position (K400) return circuit at the sensor harness connector. 

Is the measured voltage between 4.75 and 5.25 volts? 

Yes »Go To 4 

No »Go To 6 

4. P254C ACTIVE 

With the scan tool, read DTC's. 

Is P245C active and P245D inactive? 

Yes »Go To 5 

No »Go To 6 

5 . P254D ACTIVE 

Turn the ignition off. 

Reconnect the remote accelerator pedal or lever position sensor from the harness. 
Ignition on, engine not running. 

With the scan tool, read DTC's. 

Is DTC P254D active? 

Yes »Replace the remote accelerator pedal or lever. 

No » 

Perform POWERTRAIN VERIFICATION TEST .. 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Repair complete. The removal and installation of the connector corrected the failure. 
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6. (K400) RETURN CIRCUIT OPEN 

Turn the ignition off. 

Disconnect the remote accelerator pedal or lever position sensor from the harness. 
Disconnect the C2 ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the C2 ECM harness connector (K400) return circuit and the remote accelerator 
pedal or lever harness connector (K400) reeturn circuit. 

Is the resistance less than 10 ohms? 

Yes »Go To 7 

No »Repair the open (K400) return circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 

7. (K400) RETURN CIRCUIT SHORT TO OTHER CIRCUIT 

Measure the resistance between the (K400) return circuit in the C2 ECM harness connector and all other circuits in 
the C2 ECM harness connector. 

Is the measured resistance greater than 100k ohms? 

Yes »Go To 8 

No »Repair the (K400) return circuit shorted to another circuit. 

8. ECM 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Reconnect the C2 ECM harness connector. 
Reconnect the remote accelerator pedal or lever position sensor from the harness. 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Is OTC 2540 stored? 

Yes »Repair complete. The removal and installation of the connector corrected the failure. 

No »Replace and program the Engine Control Module per the Service Information. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE· STANDARD PROCE
DURE) 
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P2579-TURBOCHARGER SPEED SENSOR CIRCUIT PERFORMANCE 
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Theory of Operation 
The turbocharger speed sensor is a variable reluctance speed sensor. It consists of a coil of wire and an iron core. 
The target on the turbocharger shaft is a ground flat in the center of the shaft. As the flat on the turbocharger shaft 
spins past the speed sensor, a signal is generated. The ECM interprets this signal and converts it to a turbocharger 
speed reading. The ECM will light the MIL lamp immediately after this diagnostic runs and fails. The MIL lamp will 
turn off once the diagnostic runs and passes in four consecutive drive cycles. 

• When Monitored: 
Engine running, turbo speed estimate is greater than a calibrated threshold 

• Set Condition: 
The ECM calculates an estimated turbo speed. The fault is activated when the difference of speed from the 
Turbo Speed Sensor and the turbo speed estimate is greater than a calibrated value. The fault is also acti
vated if the turbo speed sensor reading goes above a calibrated limit. 

Possible Causes 

ECM GROUNDS 

(K540) TURBO SPEED SIGNAL CIRCUIT SHORTED TO OTHER CIRCUITS 

(K540) TURBO SPEED SIGNAL CIRCUIT SHORTED TO GROUND 

(K540) TURBO SPEED SIGNAL CIRCUIT OPEN 

(A209) FUSED B+ CIRCUIT 

TURBOCHARGER SPEED SENSOR 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. DTC ACTIVE 

Use the accelerator pedal to accelerate the engine speed to a high idle (100%) and hold the engine speed at high 
idle for at least 20 seconds 

Does P2579 come active? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION - DIESEL Diagnostic Procedure. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

2. TURBOCHARGER SPEED SENSOR 

Turn Ignition off. 
Disconnect the Turbocharger Speed Sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the Turbo Speed Sensor by probing (K540) Turbo Speed Signal circuit and the (K541) 
Turbo Speed Sensor ground circuit at the turbocharger speed sensor. 

Is the resistance between 600 and 1600 ohms? 

Yes »Go To 3 

No »Replace the turbocharger speed sensor. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE). 
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3. (K541) TURBO SPEED SENSOR GROUND CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K541) Turbo Speed Sensor ground circuit in the sensor harness 
connector. 

Is the resistance greater than lOOk ohms? 

Yes »Go To 4 

No »Repair the short to ground in the (K541) Turbo Speed Sensor ground circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE). 

4. TURBO SPEED SENSOR CIRCUIT CHECK 

Reconnect the turbocharger speed sensor harness connector. 
Disconnect the ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (K540) Turbo Speed Signal circuit 
and (K541) Turbo Speed Sensor ground circuit at the ECM harness 
connector. 

NOTE: The resistance of the turbocharger speed sensor circuit 
must not be more than 10 ohms greater than the resistance of the 
turbocharger speed sensor. The turbocharger speed sensor resis
tance was read in step 2. 

Is the resistance within 10 ohms of sensor resistance? 

Yes »Go To 5 

No »There is high resistance or an open circuit in the engine 
harness. Otherwise there is a low resistance (short) across 
the sensor circuits. Repair/replace engine harness. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE). 

5. (K540) TURBO SPEED SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K540) Turbo Speed 
Signal circuit at the ECM harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 6 

No »There is a short to ground in the (K540) Turbo Speed Sig-
nal circuit. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE). 
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6. (K540) TURBO SPEED SENSOR SIGNAL CIRCUIT SHORTED TO OTHER CIRCUITS 

Measure the resistance between the (K540) Turbo Speed Signal circuit 
all other circuits in the ECM harness connector except the turbocharger 
speed (K541) Turbo Speed Sensor ground circuit. 
Is the resistance greater than 100k ohms? 

Ves »Go To 7 

No »There is a short between circuits of the ECM harness. 

7. ECM 

Repair or replace the engine harness. 
Perform POWERTRAIN VERIFICATION TEST -
(Refer to 9 - ENGINE - STANDARD PROCEDURE). 

Reconnect the ECM harness connector. 
Start the engine. 
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Use the accelerator pedal to accelerate the engine speed to a high idle (1000/0) and hold the engine speed at high 
idle for at least 20 seconds 

Does DTC P2579 become active during engine operation? 

Ves »Replace the ECM. 
Perform POWERTRAIN VERIFICATION TEST 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE-
DURE). 

No »The problem may exist in the turbocharger speed sensor circuit or it may exist with other vehicle elec-
tronic components. The problem may have been corrected when the harness connections were re-con
nected. Be certain that the ECM and chassis grounds are in good condition. 
Refer to the INTERMITTENT CONDITION - DIESEL Diagnostic Procedure. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 
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Theory of Operation 
The turbocharger speed sensor is a variable reluctance speed sensor. It consists of a coil of wire and an iron core. 
The target on the turbocharger shaft is a ground flat in the center of the shaft. As the flat on the turbocharger shaft 
spins past the speed sensor, a signal is generated. The ECM interprets this signal and converts it to a turbocharger 
speed reading. If this fault becomes active the ECM will light the MIL light immediately. During this time the ECM 
uses an estimated turbocharger speed. An engine power derate may be experienced. The ECM turns off the MIL 
when the diagnostic runs and passes in 4 consecutive drive cycles . 

• When Monitored: 
When the key is on and the ECM detects a valid turbocharger speed . 

• Set Condition: 
ECM detects turbocharger speed detected is less than a calibration limit for a calibratable amount of time. 

Possible Causes 

ECM GROUNDS 

(K540) TURBO SPEED SIGNAL CIRCUIT SHORTED TO OTHER CIRCUITS 

(K540) TURBO SPEED SIGNAL CIRCUIT SHORTED TO GROUND 

(K540) TURBO SPEED SIGNAL CIRCUIT OPEN 

(A209) FUSED B+ CIRCUIT 

TURBOCHARGER SPEED SENSOR 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTCS 

With the scan tool, read DTCs. 

Are any DTCs present for inlet air pressure or boost pressure? 

Yes »Troubleshoot other DTCs first 

No »Go To 2 

2. INTERMITTENT CONDITION 

Use the accelerator pedal to accelerate the engine speed to a high idle (100%) and hold the engine speed at high 
idle for at least 20 seconds 

Does P-2580 come active? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION - DIESEL Diagnostic Procedure. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 
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3. TURBOCHARGER SPEED SENSOR 

Turn Ignition off. 

Disconnect the Turbocharger Speed Sensor harness connector. 

NOTE: Check connectors· Clean/repair as necessary. 
Measure the resistance of the Turbo Speed Sensor by probing (K540) Turbo Speed Signal cir
cuit and the (K541) Turbo Speed Sensor ground circuit at the turbocharger speed sensor. 

Is the resistance between 600 and 1600 ohms? 

Yes »Go To 4 

No »Replace the turbocharger speed sensor. 

81ca58fe 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE). 

4. (K541) TURBO SPEED SENSOR GROUND CIRCUIT SHORTED TO GROUND 

Disconnect the ECM C1 harness connector. 

NOTE: Check connectors· Clean/repair as necessary. 
Measure the resistance between ground and the (K541) Turbo Speed 
Sensor ground circuit in the sensor harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 5 

No »Repair the short to ground in the (K541) Turbo Speed Sen-
sor ground circuit. 
Perform POWERTRAIN VERIFICATION' TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE). 
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81ca5926 
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5. TURBO SPEED SENSOR CIRCUIT CHECK 

Reconnect the turbocharger speed sensor harness connector. 

Measure the resistance between the (K540) Turbo Speed Signal circuit 
and (K541) Turbo Speed Sensor ground circuit at the ECM harness 
connector. 

NOTE: The resistance of the turbocharger speed sensor circuit 
must not be more than 10 ohms greater than the resistance of the 
turbocharger speed sensor. The turbocharger speed sensor resis
tance was read In step 2. 

Is the resistance within 10 ohms of sensor resistance? 

Yes »Go To 6 

No »There is high resistance or an open circuit in the engine 
harness. Otherwise there is a tow resistance (short) across 
the sensor circuits. Repair/replace engine harness. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE). 

6. (K540) SPEED SENSOR SIGNAL SHORTED TO GROUND 

Measure the resistance between ground and the (K540) Turbo Speed 
Signal circuit at the ECM harness connector. 

Is the resistance greater than 100k ohms? 

Yes »Go To 7 

No » There is a short to ground in the (K540) Turbo Speed Sig
nal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE). 
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7. (K540) TURBO SPEED SIGNAL CIRCUIT SHORTED TO OTHER CIRCUITS 

Measure the resistance between the (K540) Turbo Speed Signal circuit 
all other circuits in the ECM harness connector except the turbocharger 
speed (K541) Turbo Speed Sensor ground circuit. 
Is the resistance greater than 100k ohms? 

Yes »Go To 8 

No »There is a short between circuits of the ECM harness. 
Repair or replace the engine harness. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE). 10 

8. ECM 

Reconnect the ECM harness connector. 

Start the engine. 
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Use the accelerator pedal to accelerate the engine speed to a high idle (100%) and hold the engine speed at high 
idle for at least 20 seconds 

Does DTC P2580 come active during engine operation? 

Yes »Replace the ECM 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE). 

No »The problem may exist in the turbocharger speed sensor circuit or it may exist with other vehicle elec-
tronic components. The problem may have been corrected when the harness connections were re-en
gaged. Be certain that the ECM and chassis grounds are in good condition. 

Refer to the INTERMITTENT CONDITION - DIESEL Diagnostic Procedure. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 
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P2609-INTAKE AIR HEATER SYSTEM PERFORMANCE 
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Theory of Operation 
The intake air heater is integrated into the intake manifold cover. The air heater element is used to heat incoming 
air into the intake manifold. This is done to help engine starting and improve driveability with cool or cold outside 
temperatures. Electrical supply for the air heater element is controlled by the ECM through the air heater relay. One 
heavy duty cable connects the air heater element to the air heater relay. This cable will supply 12 volts to air heater 
elements. The ECM wi/I light the MIL lamp when the diagnostic runs and fails in two consecutive drive cycles. The 
ECM ~iII turn off the MIL lamp when the diagnostic runs and passes in 4 consecutive drive cycles. 

• When Monitored: 
First 15 seconds of engine operation. 

• Set Condition: 
The ECM does not detect a voltage drop on the intake air heater circuit. 

Possible Causes 

INTAKE AIR HEATER OPEN 

INTAKE AIR HEATER GROUND OPEN 

OPEN BATTERY CABLE FROM INTAKE AIR HEATER RELAY 

BATTERY CABLE OPEN 

INTAKE AIR HEATER RELAY 

Always perform the Pre .. Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. INTAKE AIR HEATER OPEN 

Measure the resistance between the intake air heater supply and ground terminal. 

Is the resistance less than 10 Ohms? 

Yes »Go To 2 

No »Replace the open Intake Air Heater. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. INTAKE AIR HEATER GROUND OPEN 

Measure the resistance of the intake air heater ground circuit between the intake air heater terminal and the intake 
manifold cover ground connection. 

Is the resistance less than 10 Ohms? 

Yes »Go To 3 

No »Repair the open Intake Air heater ground. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

3. OPEN BATTERY CABLE FROM INTAKE AIR HEATER RELAY 

Measure the resistance of the battery cable between the intake air heater and the intake air heater relay. 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Repair The open or high resistance battery cable from the intake heater relay to heater. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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4. BATTERY CABLE OPEN 

Measure the resistance of the battery cable between the battery and the intake air heater relay for the relay. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No »Replace the battery cable from the battery to the Intake Air Heater Relay. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

5. INTAKE AIR HEATER RELAY 

Disconnect the intake air heater relay signal wire. 

Connect a jumper wire from the signal terminal of the intake air heater relay to battery positive. 

Did the relay click when 12 volts was applied? 

Yes »Refer to the INTERMITIENT CONDITION - DIESEL Symptom (Diagnostic Procedure). (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 

No »Replace Intake Air Heater Relay. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P268C-CYLINDER 1 INJECTOR DATA INCOMPATIBLE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
Each injector has a six digit alphanumeric correction code. The correction code is printed on the intake side of the 
injector and is used to identify the injector calibration. This code must be entered into the ECM using a scan tool. 

• When Monitored: 
Ignition on . 

• Set Condition: 
The Checksum calculation for the injector correction code failed. 

Possible Causes 

INCORRECT INJECTOR CODE ENTERED FOR THAT CYLINDER' 

Always perform the Pre-Diagnostic Troubleshooting ,procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

1. INCORRECT INJECTOR CODE ENTERED 

Using the a scan tool view injector correction codes. 

NOTE: See service information for the location of the alphanumeric code on the injector. 

Do the six digits entered into the ECM match the alphanumeric code on the injector? 

Yes »Repair Complete 

No »Read the six digit alphanumeric code on the injector and enter into the ECM using the scan tool. Key off 
and wait approximately 30 seconds. Key on, the fault should become stored if entered correctly. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P268D-CYLINDER 2 INJECTOR DATA INCOMPATIBLE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
Each injector has a six digit alphanumeric correction code. The correction code is printed on the intake side of the 
injector and is used to identify the injector caUbration. This code must be entered into the ECM using a scan tool. 

• When Monitored: 
Ignition on . 

• Set Condition: 
The Checksum calculation for the injector correction code failed. 

Possible Causes 

INCORRECT INJECTOR CODE ENTERED FOR THAT CYLINDER 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE .. 
DIAGNOSIS AND TESTING) 

1. INCORRECT INJECTOR CODE ENTERED 

Using the a scan tool view injector correction codes. 

NOTE: See service information for the location of the alphanumeric code on the injector. 

Do the six digits entered into the ECM match the alphanumeric code on the injector? 

Yes »Repair Complete 

No »Read the six digit alphanumeric code on the injector and enter into the ECM using the scan tool. Key off 
and wait approximately 30 seconds. Key on, the fault should move to stored if entered correctly. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE· STANDARD PROCE
DURE) 
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P268E-CYLINDER 3 INJECTOR DATA INCOMPATIBLE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
Each injector has a six digit alphanumeric correction code. The correction code is printed on the intake side of the 
injector and is used to identify the injector calibration. This code must be entered into the ECM using a scan tool. 

• When Mon itored: 
Ignition on . 

• Set Condition: 
The Checksum calculation for the injector correction code failed. 

Possible Causes 

INCORRECT INJECTOR CODE ENTERED FOR THAT CYLINDER 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

1. INCORRECT INJECTOR CODE ENTERED 

Using the a scan tool view injector correction codes. 

NOTE: See service information for the location of the alphanumeric code on the injector. 

Do the six digits entered into the ECM match the alphanumeric code on the injector? 

Ves »Repair Complete 

No »Read the six digit alphanumeric code on the injector and enter into the ECM using the scan tool. Key off 
and wait approximately 30 seconds. Key on, the fault should move to stored if entered correctly. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P268F-CYLINDER 4 INJECTOR DATA INCOMPATIBLE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
Each injector has a six digit alphanumeric correction code. The correction code is printed on the intake side of the 
injector and is used to identify the injector calibration. This code must be entered into the ECM using a scan tool. 

• When Monitored: 
Ignition on . 

• Set Condition: 
The Checksum calculation for the injector correction code faUed. 

Possible Causes 

INCORRECT INJECTOR CODE ENTERED FOR THAT CYLINDER 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE .. 
DIAGNOSIS AND TESTING) 

1. INCORRECT INJECTOR CODE ENTERED 

Using the a scan tool view injector correction codes. 

NOTE: See service information for the location of the alphanumeric code on the injector. 

Do the six digits entered into the ECM match the alphanumeric code on the injector? 

Yes »Repair Complete 

No »Read the six digit alphanumeric code on the injector and enter into the ECM using the scan tool. Key off 
and wait approximately 30 seconds. Key on, the fault should move to stored if entered correctly. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P2690-CYLINDER 5 INJECTOR DATA INCOMPATIBLE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
Each injector has a six digit alphanumeric correction code. The correction code is printed on the intake side of the 
injector and is used to identify the injector calibration. This code must be entered into the ECM using a scan tool. 

• When Monitored: 
Ignition on . 

• Set Condition: 
The Checksum calculation for the injector correction code failed. 

Possible Causes 

INCORRECT INJECTOR CODE ENTERED FOR THAT CYLINDER 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

1. INCORRECT INJECTOR CODE ENTERED 

Using the a scan tool view injector correction codes. 

NOTE: See service information for t,he location of the alphanumeric code on the injector. 

Do the six digits entered into the ECM match the alphanumeric code on the injector? 

Yes »Repair Complete 

No »Read the six digit alphanumeric code on the injector and enter into the ECM using the scan tool. Key off 
and wait approximately 30 seconds. Key on, the fault should move to stored if entered correctly. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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P2691-CYLINDER 6 INJECTOR DATA INCOMPATIBLE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
Each injector has a six digit alphanumeric correction code. The correction code is printed on the intake side of the 
injector and is used to identify the injector calibration. This code must be entered into the ECM using a scan tool. 

• When Monitored: 
Ignition on. 

• Set Condition: 
The Checksum calculation for the injector correction code faUed. 

Possible Causes 

INCORRECT INJECTOR CODE ENTERED FOR THAT CYLINDER 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

1. INCORRECT INJECTOR CODE ENTERED 

Using the a scan tool view injector correction codes. 

NOTE: See service infonnatlon for the location of the alphanumeric code on the injector. 

Do the six digits entered into the ECM match the alphanumeric code on the Injector? 

Yes »Repair Complete 

No »Read the six digit alphanumeric code on the injector and enter into the ECM using the scan tool. Key off 
and wait approximately 30 seconds. Key on, the fault should move to stored if entered correctly. 
Perform POWERTRAIN· VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 



DR --------- ENGINE· ELECTRICAL DIAGNOSTICS· 6.7L DIESEL 

P2AOO-02 SENSOR 1/1 CIRCUIT PERFORMANCE 
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Theory of Operation 
The engine aftertreatment system monitors the 02 content in the diesel engine exhaust. The ECM monitors the 
exhaust gases for oxygen content and varies the rich/lean fuel mixture of the intake air fuel mixture to adjust the 
system. This diagnostic checks to make sure that the 02 content matches the expected 02 content for the engine 
operating conditions. The ECM will set the fault if it detects that the actual 02 measurement does not match the 
expected value. The ECM will illuminate the MIL lamp immediately when the diagnostic runs and fails. The ECM will 
turn off the MIL lamp diagnostic runs and passes in four consecutive drive cycles . 

• When Monitored: 
This diagnostic runs when the engine is running . 

• Set Condition: 
The ECM will set the fault if it detects that the actual 02 measurement does not match the expected value. 

Possible Causes 

UNDETECTED OVER OR UNDER FUELING OR AIR HANDLING ISSUES 

EXHAUST SYSTEM LEAK 

EGR SYSTEM LEAK 

02 SENSOR 1/1 FAILED IN-RANGE 

MASS AIR FLOW SENSOR FAILURE 

ENGINE MISFIRE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

1. OXYGEN SENSOR 

Disconnect the Oxygen Sensor harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure resistance of the 02 sensor heater between the (K99) 02 
heater supply and (K79) 02 heater return circuits. 

Is the resistance 3.2 +/- 0.8 ohms at ambient temperature? 

Yes »Go To 2 

No »Replace the sensor 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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2. SHORTED EXHAUST TEMPERATURE SENSOR 1/1 (K185) SIGNAL CIRCUIT TO (K900) RETURN CIRCUIT 

Reconnect the Oxygen sensor. 
Disconnect the ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure resistance of the Temperature sensor 1/1 (K185) signal and 
(K900) return circuits at the ECM harness connector. 

NOTE: The sensor's resistance value increases with decreasing 
temperature. 

Is the resistance 3.2 +1- 0.8 ohms at ambient temperature? 

Yes »Go To 5 

No » Go To 3 
10 
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SO 

3. EXHAUST TEMPERATURE SENSOR 1/1 (K185) SIGNAL CIRCUIT OPEN 

Disconnect the Exhaust Temperature Sensor 1/1 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the Exhaust Temperature sensor 111 (K185) 
signal circuit between the sensor harness connector and the ECM har
ness 

Is the resistance less than 10 Ohms? 

Yes 

No 

» Go To 4 

» Repair the open sensor Signal circuit. 
Perform POWERTRAIN VERIFICATION TEST . 6.7L. 
(Refer to 9 - ENGINE· STANDARD PROCEDURE) 
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4. EXHAUST TEMPERATURE SENSOR 1/1 (K900) RETURN CIRCUIT OPEN 

Measure the resistance of the sensor (K900) Return circuit between the 
sensor harness connector and the ECM harness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No »Repair the open Return circuit. 
Perform POWERTRAIN VERIFICATION TEST - B.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. EXHAUST TEMPERATURE SENSOR 1/1 (K185) SIGNAL CIRCUIT SHORTED TO ANOTHER CIRCUIT 

Measure resistance from (K185) signal circuit to all other circuits at the 
ECM harness connector. 

Is the resistance more than 100 k ohms? 

Yes »Replace Smart 02 Sensor Module. 
Perform POWERTRAIN VERIFICATION TEST - B.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Repair the circuits that are shorted together. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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P2A01-02 SENSOR 1/2 CIRCUIT PERFORMANCE 
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Theory of Operation 
The engine aftertreatment system monitors the 02 content in the diesel engine exhaust. The ECM monitors the 
exhaust gases for oxygen content and varies the rich/lean fuel mixture of the intake air fuel mixture to adjust the 
system. This diagnostic checks to make sure that the 02 content matches the expected 02 content for the engine 
operating conditions. The ECM will set the fault if it detects that the actual 02 measurement does not match the 
expected value. The ECM will illuminate the MIL lamp immediately when the diagnostic runs and fails. The ECM will 
turn off the MIL lamp diagnostic runs and passes in four consecutive drive cycles. 

• When Monitored: 
This diagnostic runs when the engine is running . 

• Set Condition: 
The ECM will set the fault if it detects that the actual 02 measurement does not match the expected value. 

Possible Causes 

UNDETECTED OVER OR UNDER FUELING OR AIR HANDLING ISSUES 

EXHAUST SYSTEM LEAK 

EGR SYSTEM LEAK 

02 SENSOR 1/2 FAILED IN-RANGE 

MASS AIR FLOW SENSOR FAILURE 

ENGINE MISFIRE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

1. OXYGEN SENSOR 1/2 

Disconnect the Oxygen Sensor1/2 harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure resistance of the 02 sensor heater between the (K299) 02 
heater supply and (KBO) 02 heater return circuits. 

Is the resistance 3.2 +/- 0.8 ohms at ambient temperature? 

Yes »Go To 2 

No »Replace the sensor 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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2. SHORTED EXHAUST TEMPERATURE SENSOR 112 (K186) SIGNAL CIRCUIT TO (K900) RETURN CIRCUIT 

Reconnect the Oxygen sensor. 
Disconnect the ECM harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure resistance of the Temperature sensor 1/2 (K186) signal and 
(K900) return circuits at the ECM harness connector. 

NOTE: The sensor's resistance value increases with decreasing 
temperature. 

Is the resistance 3.2 +/- 0.8 ohms at ambient temperature? 

Ves »Go To 5 

No »Go To 3 
1Q 

20 

30 

40 

50 

3. EXHAUST TEMPERATURE SENSOR 1/2 (K186) SIGNAL CIRCUIT OPEN 

Discormect the Exhaust Temperatu re Sensor 1/2 harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance of the Exhaust Temperature sensor 1/2 (K186) 
signal circuit between the sensor harness connector and the ECM har-
ness 

Is the resistance less than 10 Ohms? 

Yes »Go To 4 

No »Repair the open sensor -Signal circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6'.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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4. EXHAUST TEMPERATURE SENSOR 112 (K900) RETURN CIRCUIT OPEN 

Measure the resistance of the Exhaust Temperature Sensor 1/2 (K900) 
Return circuit between the sensor harness connector and the ECM har
ness connector. 

Is the resistance less than 10 Ohms? 

Yes »Go To 5 

No » Repair the open Return circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. EXHAUST TEMPERATURE SENSOR 1/2 (K186) SIGNAL CIRCUIT SHORTED TO ANOTHER CIRCUIT 

Measure resistance of the Exhaust Temperature Sensor 1/2 (K186) sig-
nal circuit to all other circuits at the ECM harness connector. 

Is the resistance more than 100 k ohms? 

Yes »Replace Smart 02 Sensor Module. 

No 

Perform POWERTRAIN VERIFICATION TEST - S.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

» Repair the circuits that are shorted together. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 10 
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U0001-CAN C BUS 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition run time is greater than 1 second. Battery voltage between 9 and 16 volts. Engine run time greater 
than 3 seconds . 

• Set Condition: 
The ECM loses communication over the CAN C Bus circuit. The circuit is continuously monitored. One Trip 
fault. 

CAN C BUS OPEN OR SHORTED CONDITION 

PCM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE • 
DIAGNOSIS AND TESTING). 

Refer to 8 • ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, read FCM (TIPM) DTCs. 

Is the DTC active at this time? 

Yes »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diag-
nostic procedures and for further possible causes. 

No »Refer to the INTERMITTENT CONDITION - DtESEL Diagnostic Procedure. 
Perform the POWERTRAIN VERIFICATION TEST - S.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 



9 - 2396 ENGINE .. ELECTRICAL DIAGNOSTICS - 6.7L DIESEL --------- DR 

U0101-LOST COMMUNICATION WITH TCM 
For a complete wiring diagram Refer to Section 8W . 

• When Monitored: 
Ignition run time is greater than 1 second. Battery voltage between 9 and 16 volts. Engine run time greater 
than 3 seconds . 

• Set Condition: 
The PCM doesn't receive a Bus Message from the Transmission Control Module for 7 consecutive seconds. 
One trip failure. The circuit is continuously monitored. Two Trip fault. 

Possible Causes 

PCM FUSED IGNITION SWITCH OUTPUT CIRCUIT CHECK 

BUS FAILURE OPEN OR SHORTED CONDITION 

PCI BUS UNABLE TO COMMUNICATE WITH THE SCAN TOOL 

PCM 

Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 

Diagnostic Test 

1. ACTIVE DTC 

Start the engine. 
With a scan tool, select View DTCs. 

NOTE: It may be necessary to drive the vehicle to meet the conditions to set this DTC, because this fault is 
set after two failed trips. 

Is the DTC Active or Pending at this time? 

Ves »Go To 2 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING) 

2. PCM FUSED IGNITION SWITCH OUTPUT CIRCUIT 

Turn the ignition off. 
Disconnect the C1 PCM harness connector. 
With a 12-volt test light connected to ground probe the (F202), (F1). and (T751) Fused Ignition Switch Output circuit. 
Perform the above check with the Ignition key in the off lock position, Ignition on, engine not running position, and 
during cranking. 
Wiggle the related wire harness while probing the special tool with the test light to try to interrupt the circuit. 

Does the test light illuminate brightly? 

Ves »Go To 3 

No »Repair the excessive resistance in the (F202), (F1), and (T751) Fused Ignition Switch (Off, Run, Start) 
circuit. Inspect the related fuse, if the fuse is open check the circuit for a short to ground. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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3. PCI BUS UNABLE TO COMMUNICATE WITH THE SCAN TOOL 

NOTE: Determine which modules this vehicle is equipped with before beginning. 

NOTE: When attempting to communicate with any of the modules on this vehicle, the scan tool will display 
1 of 2 different communication errors: a NO RESPONSE message or a BUS +/- SIGNALS OPEN MESSAGE. 
Ignition on, engine not running. 
Use the scan tool, attempt to communicate with the remaining control modules. 

Was the scan tool able to communicate with one or more of the Modules? 

Ves »Replace and program the Powertrain Control Module. 
PCM/ECM PROGRAMMING - DIESEL (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diag-
nostic procedures and for further possible causes. 
Perform the POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE· 
DURE) 
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U010C-LOST COMMUNICATION WITH TURBOCHARGER/SUPERCHARGER 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The variable geometry turbocharger (VGT) is electronically activated by the VGT actuator. The VGT actuator is a 
smart device that receives information via the J1939 datalink from the primary engine electronic control module 
(ECM). The VGT actuator performs its own diagnostics and reports failures back to the primary engine ECM using 
the J1939 datalink . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The ECM does not receive a message from the VGT actuator in a calibrated amount of time. 

Possible Causes 

J1939 DATALINK 

POWER SUPPLY TO VGT ACTUATOR OPEN 

POWER SUPPLY TO VGT ACTUATOR SHORTED TO GROUND 

SIGNAL CIRCUIT FROM VGT ACTUATOR OPEN 

INTERMITTENT COMMUNICATION BETWEEN THE VGT ACTUATOR AND THE ECM ON THE J1939 DATALINK 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 • ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DTC'S 

Ignition on, engine not running. 
With the scan tool, read DTC's. 

Are there low voltage errors for the Mass Airflow sensor or EGR Airflow Controller? 

Yes »Repair the Smart Power Relay power supply. 
Perform POWERTRAIN VERIFICATION TEST VER - 6.7L. (Refer to 9 - ENGINE - STANDARD PRO
CEDURE) 

No »Go To 2 

2. U010C ACTIVE 

Is DTC U010C Active? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION - DIESEL Symptom. (Refer to 9 - ENGINE· DIAGNOSIS 
AND TESTING) 
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3. POWER SUPPLY TO VGT ACTUATOR OPEN 

Turn the ignition off. 
Disconnect the VGT actuator harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
Measure the voltage between the VGT actuator power SUPPLY circuit 
and the VGT actuator RETURN circuit at the VGT actuator harness 
connector. 

NOTE: Check the voltage at key-on and while cranking the engine. 

Is the voltage greater than 11.0 volts? 

Yes »Go To 4 

No »Repair/Replace the Smart Power Relay harness. 
Perform POWERTRAIN VERIFICATION TEST VER - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. J1939 DATALINK OPEN 

Turn the ignition off. 
Disconnect the C1 ECM harness connector 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the J1939 Datalink (+) circuit at the 
VGT actuator harness connector and the J1939 Datafink (+) circuit at 
the C1 ECM harness connector. 
Measure the resistance between the J1939 DataHnk (-), circuit at the 
VGT actuator harness connector and the J 1939 Datalink (-) circuit at 
the C1 ECM harness connector. 

Is the resistance less than 10 ohms? 

Yes »Go To 5 

No » Repair the open in the J1939 circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. J1939 DATALINK SHORTED 

Measure the resistance between the J1939 Datalink (+) circuit at the C1 
ECM harness connector and all other circuits in the C1 ECM harness 
connector. 
Measure the resistance between the J1939 Datalink (-) circuit at the C1 
ECM harness connector and all other circuits in the C1 ECM harness 
connector. 

NOTE: Disregard any resistance between 50 and 70 ohms between 
the J1939 (+) and the J1939 Datalink (-) pins. 

Is the resistance greater than 100 kOhms? 

Yes »Go To 6 

No »Repair the short in the J1939 circuit. 
Perlorm POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

6. J1939 DATALINK SHORTED TO GROUND 

Measure the resistance between the J1939 Datalink (+) circuit at the C1 
ECM harness connector and ground. 
Measure the resistance between the J1939 Datalink (-) circuit at the C1 
ECM harness connector and ground. 

Is the resistance greater than 100 kOhms? 

Yes »Go To 7 

No »Repair the short to ground in the J1939 circuit. 
Perlorm POWERTRAIN VERIFICATION TEST 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. VGT ACTUATOR 

Turn the ignition off. 
Reconnect the VGT actuator harness connector. 
Reconnect the C1 ECM harness connector 
Ignition on, engine not running. 
With the scan tool, read DTC's. 

Is DTC P-C10C Active? 

Yes »Replace the VGT Actuator 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Test Complete. The removal and installation of the connector corrected the problem. 



DR --------- ENGINE· ELECTRICAL DIAGNOSTICS - 6.7L DIESEL 

U011A-LOST COMMUNICATION WITH EXHAUST GAS SENSOR MODULE 
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Theory of Operation 
The oxygen sensor is controlled by the smart oxygen module (smart 02 module). This module is a smart device 
that receives information, such as dew point flag, engine speed, etc., via the J1939 datalink from the primary engine 
electronic control module (ECM). It provides ECM with the oxygen concentration signal. It also performs its own 
diagnostics and reports failures back to the primary engine ECM using the J1939 datalink . 

• When Monitored: 
Ignition on or engine started . 

• Set Condition: 
The ECM does not receive a message from the smart oxygen module in a calibrated amount of time. 

Possible Causes 

J1939 DATAUNK 

POWER SUPPLY TO SMART 02 MODULE OPEN 

POWER SUPPLY TO SMART 02 MODULE SHORTED TO GROUND 

SIGNAL CIRCUIT FROM SMART 02 MODULE OPEN 

INTERMITTENT COMMUNICATION BETWEEN THE SMART 02 MODULE AND THE ECM ON THE J1939 

DATALINK 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. OTHER DlC'S 

Ignition on, engine not running. 
With the scan tool, read DlC's. 

Are there any Alternator Voltage errors or low voltage errors for the Mass Airflow sensor or EGR Air
flow Controller? 

Yes »Repair the Alternator error or Smart Power Relay power supply. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 • ENGINE • STANDARD PROCE
DURE) 

No »Go To 2 

2. U011 A ACTIVE 

With the scan tool, read DTC's. 

Is DlC U011A Active? 

Yes »Go To 3 

No »Refer to the INTERMITTENT CONDITION Symptom. (Refer to 9 - ENGINE - DIAGNOSIS AND 
TESTING) 
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3. POWER SUPPLY TO SMART 02 MODULE OPEN 

Turn the ignition off. 
Disconnect the smart 02 module harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
Measure the voltage between the smart 02 module power Supply cir
cuit and the smart 02 module Ground circuit at the smart 02 module 
harness connector. 

Is the voltage greater than 6.0 volts? 

Yes »Go To 4 

No »Repair/Replace the Smart Power Relay harness for an 
open. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

4. J1939 DATALINK OPEN 

Turn the ignition off. 
Disconnect the C2 ECM harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the J1939 Datalink (+) circuit at the 
smart 02 module harness connector and the J 1939 Datalink (+) circuit 
at the C2 ECM harness connector. 
Measure the resistance between the J 1939 Datalink (-) ci rcuit at the 
smart 02 module harness connector and the J1939 Datalink (-) circuit 
at the C2 ECM harness connector. 

Is the resistance less than 10 ohms? 

Yes 

No 

» Go To 5 

» Repair the open in the J1939 circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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5. J1939 DATALINK SHORTED 

Measure the resistance between the J1939 Datalink (+) circuit at the C2 
ECM harness connector and all other circuits in the C2 ECM harness 
connector. 
Measure the resistance between the J1939 Datalink (-) circuit at the C2 
ECM harness connector and all other circuits in the C2 ECM harness 
connector. 

NOTE: Disregard any resistance between 50 and 70 ohms between 
the J1939 (+) and the J1939 Datalink (-) pins. 

Is the resistance greater than 100 kOhms? 

Ves » Go To 6 

No » Repair the short in the J1939 circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 

6. J1939 DATALINK SHORTED TO GROUND 

Measure the resistance between the J1939 Datalink (+) circuit at the C2 
ECM harness connector and ground. 
Measure the resistance between the J1939 Datalink (.) circuit at the C2 
ECM harness connector and ground. 

Is the resistance greater than 100 k Ohms? 

Yes »Go To 7 

No »Repair the short to ground in the J1939 circuit. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L 
(Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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7. SMART 02 MODULE 

Reconnect the smart 02 module harness connector. 

Reconnect the C2 ECM harness connector. 
Ignition on, engine not running. 
With the scan too', read DTC·s. 

Is DTC U010C Active? 

Yes »Replace the smart 02 module 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Test Complete. The removal and installation of the connector corrected the problem. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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U0121-LOST COMMUNICATION WITH ANTI-LOCK BRAKE MODULE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition run time is greater than 1 second. Battery voltage between 9 and 16 volts. Engine run time greater 
than 3 seconds. 

• Set Condition: 
The ECM doesn't receive an ABS message over the CAN C circuit for 7 consecutive seconds. The circuit is 
continuously monitored. One Trip fault. 

CAN C BUS OPEN -OR SHORTED CONDITION 

ABS MODULE 

TIPM 

PCM 

Possible Causes 

Refer to 8 .. ELECTRICAUELECTRONIC CONTROL MODULES .. DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, read ECM DTCs. 

Is the DTC active at this time? 

Yes »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diag-
nostic procedures and for further possible causes. 

No »Refer to the INTERMITTENT CONDITION - DIESEL Diagnostic Procedure. 
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U0141-LOST COMMUNICATION WITH FCM (TIPM) 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition run time is greater than 1 second. Battery voltage between 9 and 16 volts . 

• Set Condition: 
The ECM doesn't receive a FCM (TIPM) message over the CAN C circuit for 7 consecutive seconds. The 
circuit is continuously monitored. One Trip fault. 

CAN C BUS OPEN OR SHORTED CONDITION 

FCM (TIPM) 

ECM 

Possible Causes 

Refer to a - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, read ECM DTCs. 

Is the DTC active at this time? 

Yes »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTtNG for diag-
nostic procedures and for further possible causes. 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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U1403-IMPLAUSIBLE FUEL LEVEL SIGNAL RECEIVED 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The fuel volume message the ECM is receiving is implausible. The circuit is continuously monitored. One Trip 
fault. 

CAN B OPEN OR SHORTED 

CLUSTER MODULE 

Possible Causes 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Theory of Operation 
The Totally Integrated Power Module isn't receiving a fuel volume signal over CAN B from the Cluster Module. The 
TIPM has to send the PCM a fuel volume signal over CAN C. The signal the TIPM sends over CAN C is implau
sible. 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool read DTCs. 

Is the DTC Active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 

2. CAN B BUS HARDWARE DTCS ALSO ACTIVE 

With a scan tool check for DTCs in the FCM (TIPM). 

Are any CAN B Hardware related DTCs active at this time? 

Yes »(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the 
appropriate diagnostic procedures. 
Perform BODY VERIFICATION TEST - VER 1. 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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U1412-IMPLAUSIBLE VEHICLE SPEED SIGNAL RECEIVED 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The ECM gets an implausible signal over the CAN C circuit from the ABS Module. The circuit is continuously 
monitored. One Trip fault. 

CAN C BUS CIRCUIT SHORTED 

CAN C BUS CIRCUIT OPEN 

ASS MODULE 

ECM 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Theory of Operation 
The ABS Module sends vehicle speed information over the CAN C Bus circuit to the ECM. 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool, read DTCs. 

Is the U1412-IMPLAUSIBLE VEHICLE SPEED SIGNAL RECEIVED active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITIENT CONDITION Diagnostic Procedure. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

2. U0001-NO COMMUNICATION ON THE CAN C BUS CIRCUIT IS ACTIVE 

Continue reading DTCs. 

Is the U0001-NO COMMUNICATION ON THE CAN C BUS CIRCUIT ACTIVE at this time? 

Yes »Refer to the Diagnostic Procedure for the U0001-NO COMMUNICATION ON THE CAN C BUS CIR-
CUIT. 

No »Go To 3 

3. ABS MODULE IS ACTIVE ON THE CAN C BUS 

With the scan tool, select ECU View. 
Verify that the ABS Module active on the bus. 

Is the ABS Module active on the bus? 

Yes »Go To 4 

No »(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for No 
Response diagnostic procedures. 
Perform BODY VERIFICATION TEST - VER 1. 
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4. ACTIVE DTCS IN THE FCM (TIPM) 

With the scan tool, select ECU View and select FCM (TIPM). 
With the scan tool, read active DTCs. 

Is the U0001-NO COMMUNICATION ON THE CAN C BUS CIRCUIT ACTIVE in the FCM at this time? 

Yes »Replace the ABS Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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U1421-IMPLAUSIBLE IGNITION KEY OFF TIME RECEIVED 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on . 

• Set Condition: 
The fuel volume message the ECM is receiving is implausible. The circuit is continuously monitored. One Trip 
fault. 

CAN B OPEN OR SHORTED 

CLUSTER MODULE 

Possible Causes 

FCM (TOTALLY INTEGRATED POWER MODULE) 

ECM 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING). 

Theory of Operation 
The Totally Integrated Power Module (TIPM) isn't receiving a fuel volume signal over CAN B from the Cluster Mod
ule. The TIPM has to send the PCM a fuel volume signal over CAN C. The signal the TrPM sends over CAN C is 
implausible. 

Diagnostic Test 

1. ACTIVE DTC 

Ignition on, engine not running. 
With a scan tool read DTCs. 

Is the DTC active at this time? 

Yes »Go To 2 

No »Refer to the INTERMITTENT CONDITION Diagnostic Procedure. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - .ENGINE - STANDARD PROCEDURE) 

2. CAN B BUS HARDWARE DTCS ALSO ACTIVE 

With a scan tool check for DTCs in the TIPM. 

Are any CAN B Hardware related OTCs active at this time? 

Yes »(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the 
appropriate diagnostic procedures. 
Perform BODY VERIFICATION TEST - VER 1. 

No »Replace and program the Powertrain Control Module per Service Information. 
Perform the POWERTRAIN VERIFICATION TEST. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 
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·CHECKING THE ACCELERATOR PEDAL SENSOR CALIBRATION 

MIS-WIRED APPS 

VOLTAGE NOT CHANGING DURING SWEEP 

THROTTLE PEDAL NOT MOVING FREELY 

APPS 

Diagnostic Test 

1. MIS-WIRED APPS 

Turn the ignition off. 

Remove the APPS cover. 

Possible Causes 

Inspect both APPS connector and ECM for proper wiring. 

Are both connectors wired correctly? 

Ves »Go To 2 

No »Repair mis-wired APPS connector at APPS or ECM. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. THROTTLE PEDAL NOT MOVING FREELY 

Ignition on, engine not running. 

Look for proper Throttle operation. 

Does the Throttle Pedal move freely between the upper and lower stops? 

Yes »Replace the APPS. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Repair as necessary. 

Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 ~ ENGINE - STANDARD PROCE
DURE) 
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*CHECKING THE ECM POWER AND GROUNDS 
For a complete wiring diagram Refer to Section 8W. 

ECM GROUND CIRCUIT(S) OPEN 

FUSED B+ CIRCUIT OPEN 

Possible Causes 

FUSED IGNITION SWITCH OUTPUT CIRCUIT OPEN 

Diagnostic Test 

1. ECM GROUND CIRCUIT(S) OPEN 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Using a 12-volt test light connected to 12-volts, check each of the ECM ground circuits in ECM harness connector. 

Did the test light illuminate for each cavity? 

Yes »Go To 2 

No »Repair the ECM Ground circuit(s) for an open. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

2. FUSED IGNITION SWITCH OUTPUT CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the ECM harness connectors. 

Turn the ignition on. 
Using a 12-volt test light connected to ground, check the Fused Ignition Switch Output circuit in ECM harness con
nector. 

Is the test light on? 

Yes »Go To 3 

No »Repair the Fused Ignition Switch Output circuit for an open. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 • ENGINE - STANDARD PROCE
DURE) 

3. FUSED B+ CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the ECM harness connectors. 
Using a 12-volt test light connected to ground, check each Fused B+ circuit in the ECM harness connector. 

Does the test light illuminate brightly for each circuit? 

Yes »Test Complete. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Repair the Fused B+ Output circuit for an open. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD 
PROCEDURE) 
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·CHECKING THE EXHAUST SYSTEM FOR LEAKS 

1. CHECKING THE EXHAUST SYSTEM FOR LEAKS 

Turn the ignition off. 
Raise the vehicle in accordance with the Service Information. 

WARNING: The normal operating temperature of the exhaust system is very high. Never work around or 
attempt to service any part of the exhaust system until it has cooled. Special care should be taken when 
working near the catalytic converter. The temperature of the converter rises to a high level after a short 
period of engine operating time 
Connect Exhaust Cone #B404-ECT to Air Pressure Regulator (with hose) #W-1B-MIL-1146AS. 

CAUTION: The air pressure must not exceed 4 psi, otherwise engine damage can occur. 
Attach shop air to the air pressure regulator. 

Adjust the Air Pressure Regulator to 4 psi 
Insert the exhaust cone into the vehicle tail pipe. 
If the vehicle is equipped with dual exhaust. Use the #8404-ECT with equipped attached plug, plug one side of the 
dual exhaust pipe. Pressurize the other as described above. 
Apply SNOOP leak finder liquid or a mixture of liquid dish soap and water to the following areas: 

- All welded joints from 6 inches rearward of the downstream 02 sensor forward 
- 02 sensor seal points 
- 02 sensor boss welds 
- Flange/joint connection(s) 
- Exhaust manifold to cylinder head connection(s} 
- EGR solenoid gasket base and tube seal points (if equipped) 

Watch for the liquid/soapy water to bubble. 
Use the following definitions to help determine if system or component repair/replacement is necessary: 
Type 1 Leak is defined as a leak where very small foam like bubbles (1 mm or less) appear. 
Any Type 1 or greater teaks found in welded joints, 02 sensor seal points or 02 sensor boss welds must be 
repaired or the component must be replaced. 
Type 2 Leak is defined as a leak where larger bubbles (pea size, Bmm or greater) appear. 
Any Type 2 or greater leaks found in flange or joint connections, exhaust manifold to cylinder head connections, or 
EGR gasket and tube seal points must be repaired or the components must be replaced 

Leak Location 
Repair required if results at 4 psi reveal bubble 

size: 

Welded joints Type 1 (1 mm) or greater 

02 Sensor seal points Type 1 (1 mm) or greater 

02 Sensor boss welds Type 1 (1 mm) or greater 

Flange I joint connections Type 2 (8 mm) or greater 

Exhaust Manifold to cylinder head connections Type 2 (8 mm) or greater 

EGR gasket and tube seat pOints Type 2 (8 mm) or greater 
. .. 

If a leak IS found that matches the above definition, repair or replace the component as necessary . 
Once the repair is complete, repeat the procedure to verify that all leaks have been repaired. 

Were any exhaust leaks found? 

Yes »Repair or replace the leaking exhaust parts as necessary. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Test complete. 
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'If PRESSURE LIMITING VALVE TEST 

Possible Causes 

PRESSURE LIMITING VALVE DIAGNOSTICS 

Diagnostic Test 

1. PRESSURE LIMITING VALVE 

Using the scan tool, measure the rail pressure and determine if the rail pressure is excessive (above 185,000 kpa/ 
26,831 psi), if it is, troubleshoot for excessive rail pressure first. 
Remove the banjo bolt from the pressure-limiting valve on the fuel rail. 
Instan fuel system test fitting (9013) into the pressure-limiting valve. 
Attach one end of a fuel hose to the fuel fitting and put the other end of the fuel hose into a container. 
Perform the tests listed below to determine if the pressure-limiting valve is leaking. 
a. Operate the engine at idle and watch for fuel flow into the fuel container. 
b. Operate the engine at idle and actuate the high pressure safety valve test with the scan tool. Watch for fuel flow 
into the fuel container. 
If fuel flows into the fuel container. replace the pressure-limiting valve. If fuel does not leak from the pressure-limiting 
valve, the test is complete. 
NOTE: do not drive the vehicle with any portion of this test kit installed. 

view repair 

Repair 
Repair complete 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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*ENGINE SURGES 

DTC/PRODUCT IMPROVEMENT 

FUEL SUPPLY SYSTEM 

INJECTION SYSTEM 

FUEL RETURN 

INTAKE SYSTEM 

OTHER VEHICLE SYSTEMS 

BASE ENGINE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. DTC/PRODUCT IMPROVEMENT 

Check for any TSB's related to customer's complaint or DTC's present. 
Follow appropriate guidelines in DTC troubleshooting tree or instructions in TSB. 

Is vehicle repaired? 

Yes »Repair complete. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. FUEL SUPPLY SYSTEM 

Verify proper fuel quality, grade and level in vehicle. 

Use scan tool to monitor fuel rail pressure. If pressure does not fluctuate more then +/- 500 psi of set point than the 
fuel system is not the cause of the complaint. Proceed to step3. If condition exist continue. 
Verify proper low pressure supply to the Injection Pump by performing the "*IN-TANK FUEL LIFT PUMP FLOW 
TEST - DIESEL" Procedure. 

Use the u*HIGH PRESSURE FUEL PUMP PERFORMANCE TEST - DIESEL" to check for failed fuel pump. 

Perform "*CHECKING PRESSURE LIMITING VALVE ON THE FUEL - DIESEL". 

Is vehicle repaired? 

Yes »Repair complete. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 3 

3. INJECTION SYSTEM 

Perform "*INJECTOR RETURN FLOW TEST". If okay continue. 
Check for correct injectors and injector shims. 
Visually inspect injector wire nuts and pass through connectors for damage or corrosion. 

Is vehicle repaired? 

Ves »Repair complete. 

Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 



DR --------- ENGINE .. ELECTRICAL DIAGNOSTICS .. 6.7L DIESEL 9 .. 2419 

4. FUEL RETURN 

Check for kinked or restricted fuel return lines. 
Check fuel tank venting. 

Is vehicle repaired? 

Yes »Repair complete. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 5 

.5. INTAKE SYSTEM 

Check for inlet restriction, inspect air filter for excessive dirt/debris. Verify air intake lines are not kinked or restricted. 
Check for air system leaks. Perform "*INTAKE AIR SYSTEM PRESSURE TEST - DIESEL". 
Inspect Turbocharger for wheel clearance and proper wastegate operation. 

Is vehicle repaired? 

Yes »Repair complete. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9' - ENGINE - STANDARD PROCE
DURE) 

No »Go To 6 

6. OTHER VEHICLE SYSTEMS 

Verify proper operation of the Transmission Clutch. 
Verify proper operation of the Transmission. 
Verify proper operation of the Vehicle brakes (check for dragging). 
Verify proper operation of the Cooling fan operation cycle time. 
Verify proper operation of the Engine driven accessories. 
Verify proper operation of the Accelerator pedal (restricted or out of calibration). 

Is vehicle repaired? 

Yes »Repair complete. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 7 

7. BASE ENGINE 

Inspect speed indicator ring for damaged/missing teeth. 
Check for internal engine damage. 

Repair Complete. 

Repair 
Repair complete. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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*ENGINE NO START/HARD START 

DTC/PRODUCT IMPROVEMENT 

BATTERY VOLTAGE 

STARTING ACCESSORIES 

ENGINE TIMING 

FUEL SUPPLY SYSTEM 

INJECTION SYSTEM 

FUEL RETURN 

AIR SYSTEM 

OTHER VEHICLE SYSTEMS 

BASE ENGINE 

Possible Causes 

Always perform the Pre .. Diagnostic Troubleshooting procedure before proceeding. (Refer to 9 .. ENGINE .. 
DIAGNOSIS AND TESTING) 

Diagnostic Test 

1. DTC/PRODUCT IMPROVEMENT 

Check for any TSBs related to customer's complaint or DTCs present. 
Follow appropriate guidelines in DTC troubleshooting tree or instructions in TSB. 

Is vehicle repaired? 

Yes »Repair complete. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 2 

2. BATTERY VOLTAGE 

Check for low battery voltage. 

Is battery voltage okay? 

No »Repair low battery voltage. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

Yes »Go To 3 

3. STARTING ACCESSORIES 

the Ignition switch (check for proper output voltage and/or open circuit). 
Inspect the Starter. 
Inspect the Grid Heaters. 
Inspect the Fuel Heater. 

Is vehicle repaired? 

Yes »Repair complete. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 4 
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4. ENGINE TIMING 

Inspect speed indicator ring for damaged/missing teeth. 

Inspect for dirty or damaged pins at Crankshaft position sensor (CKP) or Camshaft position sensor (CMP). 

Verify proper overhead adjustments. 

Is vehicle repaired? 

Yes »Repair complete. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 5 

5. FUEL SUPPLY SYSTEM 

Verify proper fuel quality, grade and level in vehicle. 

Use scan tool to monitor fuel rail pressure. If pressure does not fluctuate more then +/. 500 psi of setpoint than the 
fuel system is not the cause of the complaint. Proceed to step 6. If condition exist continue. 

Verify proper low pressure supply to the Injection Pump by performing the "*IN-TANK FUEL LIFT PUMP FLOW 
TEST - DIESEL" Procedure. 

Use the "*HIGH PRESSURE FUEL PUMP PERFORMANCE TEST - DIESEL" to check for failed fuel pump. 

Perform "*PRESSURE LIMITING VALVE TEST'. 

Is vehicle repaired? 

Yes »Repair complete. 

Perform POWERTRAIN VERIFICATION TEST 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE-
DURE) 

No »Go To 6 

6. INJECTION SYSTEM 

Perform "*INJECTOR RETURN FLOW TEST". If okay go next step. 

Check for correct injectors and injector shims. 

Visus"y inspect injector wire nuts and pass through connectors for damage or corrosion. 

Is vehicle repaired? 

Yes »Repair complete. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 7 

7. FUEL RETURN 

Check for kinked or restricted fuel return lines. 

Check fuel tank venting. 

Is vehicle repaired? 

Yes »Repair complete. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 8 
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8. INTAKE SYSTEM 

Check for inlet restriction. inspect air filter for excessive dirt/debris. Verify air intake lines are not kinked or restricted. 
Check for air system leaks. Perform "*INTAKE AIR SYSTEM PRESSURE TEST· DIESELtI

• 

Inspect Turbocharger for wheel clearance and proper wastegate operation. 

Check for exhaust restriction. Verify proper exhaust brake operation. Check for kinked or blocked exhaust pipes. 
Check for proper operation of EGA airflow throttle control valve. 

Is vehicle repaired? 

Yes »Repair complete. 

Perform POWERTRAIN VERIFICATION TEST - B.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 9 

9. OTHER VEHICLE SYSTEMS 

Verify proper operation of the Transmission Clutch. 
Verify proper operation of the Transmission. 

Verify proper operation of the Vehicle brakes (check for dragging). 
Verify proper operation of the Cooling fan operation cycle time. 

Verify proper operation of the Engine driven accessories. 

Verify proper operation of the Accelerator pedal (restricted or out of calibration). 
Verify no excess Electrical Noise. 

Verify no MOisture in harness connector or corroded terminals. 

Is vehicle repaired? 

Yes »Repair complete. 

Perform POWERTRAIN VERIFICATION TEST - B.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Go To 10 

1 o. BASE ENGINE 

Inspect speed indicator ring for damaged/missing teeth. 
Check for internal engine damage. 

Repair Complete. 

Repair 
Repair complete. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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*ENGINE NOISE 
• When Monitored: 

When standing in front of the truck with engine running, several distinct noises may be heard, these noises 
may vary depending on listener location, 2WD vs. 4WD, engine temperature and miles on vehicle. 

1. GEAR TRAIN NOISE EVALUATION 

Normal: Gear noise is noticeable when standing in front of the engine, may vary with engine temperature, engine 
speed, engine load, miles on vehicle, and from engine to engine. 
Abnormal: Gears are visually damaged or have backlash or end clearance out of specification. The cause should be 
identified and corrected. 

Continue 

To »Next step 

2. FUEL PUMP NOISE EVALUATION 

Normal: Pumping noise may vary - the fuel pump is producing between 5,000 and 20,000 psi depending on oper
ating conditions. 
Abnormal: A fuel pump with excessive pressure variation (+/- 500 psi from setpoint) is abnormal. The cause should 
be identified and corrected, refer to Engine Surge or Engine Difficult to Start symptoms. 

Continue 

To »Next step 

3. INJECTOR NOISE EVALUATION 

Normal: Combustion noise may vary at different operating conditions. May be more noticeable on throttle tip-in and 
vary from engine to engine. 
Abnormal: loud knock with smoke and vifration. Chlinder cut out test or mechanical blocking of injectors (injector 
block off 9011) should be used to identify failed injectors. 

Continue 

To »Next step 

4. VALVE TRAIN NOISE EVALUATION 

Normal: Valve settings are correct and no visual damage to parts. 
Abnormal: If valve settings are out of specification, they should be reset. Also, correct for any damage to rocker 
levers, push rods, or crossheads. 

Compete 

Refer to 
Vehicle manual section 9 - ENGINE - 6.7l DIESEL - SERVICE INFORMATION - Diagnosis and Testing 
- Engine Diagnosis - Mechanical for other types of noise and causes. 
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*FUEL HEATER THERMOSTAT TEST 

1. FUEL HEATER THERMOSTAT TEST 

To check the operating resistance levels on the thermostat and fuel heater perform the following: 
1. Unplug the wiring harness from the thermostat. 

2. Check the resistance across the two pins of the thermostat with an Ohmmeter. 

3. The ambient temperature must be below the "Circuit close temperature; 10 +/- 3° CIf to perform this check. 
4. If necessary, induce this ambient temperature by placing ice packs on the thermostat to produce an "effective 
ambient temperature" below the circuit close temperature. 
5. The resistance across the two pins should be within the range of 0.3 Ohms to 0.45 Ohms for a properly operating 
thermostat and heater. 
6. If the resistance from step 2 is out of range. remove the thermostat and check the resistance across the terminal 
connections of the heater (the heater can be checked at room temperature). 
7. The resistance across the terminal pins of the heater should be within the same range of step 2. 

8. Replace the heater if resistance is not within the proper operation range. 

9. Replace the heater if resistance is not within the proper operation range. Re-install the thermostat with a new 
a-ring. 
10. If the heater resistance is within the proper operating. 

11. Circuit close temperature; 1 c +/- 3° C 
12. Circuit open temperature; 180 +/- 40 C 
13. Fuel Heater Thermostat 0.3 - 0.45 Ohms at less than 1 degree C 

14. Fuel Heater 0.3 - 0.45 Ohms at room temperature 

View Repair 

Repair 
Test complete. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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*INJECTOR RETURN FLOW TEST 

1. ENGINE RUNS 

Review Warranty bulletin 0-05-24. 

NOTE: Battery charger may be utilized if cranking speed is below 170 RPM's. 
Does the engine run? 

Yes »Go To 2 

No »Go To 3 

2. * INJECTOR RETURN FLOW TEST @ 1200 RPM AND 1400 BAR RAIL PRESSURE 

1. Operate the engine until the coolant temperature is above 1800 F. 
2. Remove the banjo connector from the fuel drain tube at the rear of the fuel fifter housing. 
3. Install fuel system test fitting 9012 in place of the banjo connector. 
4. Remove the vehicle fuel return line from the engine fuel drain tube. 
5. Install a piece of fuel line onto the test fitting and into a fuel container or into the fuel tank. 
6. Install one end of a test hose onto the fuel drain tube. Place the other end of the test hose into a graduated 
cylinder. 

7. Start engine and allow to idle for 30 sec. This step allows the flows to stabilize. Gather appropriate measuring 
device to measure col/ected return fuel. 
8. Using the scan tool, navigate to ECM view -> PCM Cummins -> More Options-> System Tests -> Fuel Pressure 
override test. Select Start, then press Next. 
9. Press the Run button on the screen. As you press the Run button to start the overpressure test, please move the 
injector return hose from the bucket and insert into the appropriate measuring device. The engine speed will elevate 
rapidly to 1200 rpm and the rail pressure will increase to 20000 psi (1400 bar). 
10. While the test is running, please record the FCA duty cycle % and actual rail pressure record the readings on 
the Cummins Diesel Diagnostic Worksheet located under e-files, service, Star center in dealerconnect. 
11. Measure and Record the amount of fuel collected. 
12. If the flow is iess than 160 ml/30 sees, the test has successfully passedt and the condition has been fixed 
13. If the flow is greater than 250 ml/30 seconds, refer to step 20. 
14. If the flow is greater than 160 ml/30 secs after step 11, shut off the engine and remove all 6 high pressure fuel 
lines. Re-torque the high-pressure connector nut. Inspect for damage, repair/replace as necessary. Reinstall high 
pressure fuel lines. 
15. Start the engine and perform steps 7 through 10. 
16. Measure the amount of fuel in the graduated cylinder. 
17. If the amount of fuel is greater than 160 ml/30 sec, shut off the engine and remove the #1 high pressure fuel 
line. Cap the #1 fuel port using tool 9011 on the fuel rail and repeat steps 7 through 10. 
18. Measure the amount of fuel in the graduated cylinder. If the amount is less than 160 ml.30 sec, remove and 
replace the #1 injector and #1 High pressure connector. 
19. If the amount of fuel is not less than 160-ml/30 secs, repeat steps 17-18 for cylinders 2-6. 
20. If the amount of fuel is greater than 250 ml/30 secs it is recommended that all 6 injectors be replaced. 
21. Install all high-pressure connectors, fuel injectors, and fuel injector supply lines. Repeat steps 1-12 to confirm 
repair. 

SPECIFICATION: Less than 160 mil 30 seconds total fuel returns flow 

Repair 
Test Complete. 
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3. 111 INJECTOR RETURN FLOW TEST DURING ENGINE CRANKING @200 RPM WHEN THE VEHICLE WILL 
NOT START 

1. Install 9012 fitting in standard location on back of fuel filter head to measure pump and injector return flows. 
2. Install hoses to the test fitting and the injector return line and route them to a bucket or other container. Make 
sure test lines are straight and slope downward their entire length. This is to avoid trapping air/fuel in the lines while 
testing. 
3. Unplug the injector harnesses at the valve cover. Unplug the connector to the FCA. 
4. Crank the engine for least 10 seconds until fuel starts to flow out of the pump and injector return hoses. Turn Key 
off when finished. 
5. Let all the fuel drain out of each line before continuing. 
6. Place the injector return hose into an appropriate measuring device. 

7. Crank the engine for 10 seconds. Go from Keyoff to Crank back to Keyoff. Do not leave the ignition on between 
tests. 

8. Let all of the fuel drain out of the injector hose. 
9. Record the amount of injector return for a 10 sec crank. 
10. Flow should be less than 40 ml for 10 seconds of cranking 

11. If the flow is greater than 40 ml after step 10, remove the #1 fuel injector supply line. Re-torque the high-pres
sure connector nut. Cap the #1 fuel port using tool 9011 on the fuel rail. 
12. Crank the engine and perform steps 7 through 9. 
13. Measure the amount of fuel in the graduated cylinder. 

14. If the amount of fuel is less than 40 mi. remove the #1 high pressure connector and the #1 fuel injector. Inspect 
for damage, repair/replace as necessary. 

15. If the amount of fuel is not less than 40 ml, repeat steps 12-14 for cylinders 2-6. 

16. Install all high-pressure connectors, fuel injectors, and fuel injector supply lines. Repeat steps 1-12 to confirm 
repair. 

Repair 
Note: DTC's will be set by this process. Remember to go in and clear all DTC's from all modules. Test 
complete. 
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*IN-TANK FUEL LIFT PUMP FLOW/DIAGNOSTIC TEST PROCEDURE 

1 . 
1. Using the Scan tool, check for DTCs. Troubleshoot any active DTCs before performing this test. 
2. Disconnect the wiring harness from the lift pump at the fuel tank module connector and inspect the pins for 
damage. Fix or replace any damaged component. 
3. Connect a voltmeter between the fuel lift pump supply and return pins at the fuel tank module connector. 
4. Turn the ignition to the on position. Use the Scan tool to actuate the fuel lift pump, record the voltage on the 
voltmeter. 

5. If the voltage is greater than 11.5 volts, go to step 14. If the voltage is less than 11.5 volts, go to step 6 
6. Using a voltmeter, measure the battery voltage to determine that the voltage is greater than 11.5 volts. If the 
voltage is greater than 11.5 volts, go to step 7. If the voltage is not greater than 11.5 volts, troubleshoot for low 
battery voltage. 

7. Remove the fuel lift pump relay from the PDC. Use a voltmeter to measure the voltage at the fuel lift pump relay 
voltage supply pin in the PDC. If the voltage is greater than 11.5 volts, go to step 8. If the voltage is not greater than 
11.5 volts, fix or replace the harness. 
8. Remove the fuel lift pump relay from the PDC. Install a spare relay in place of the fuel lift pump relay. Using the 
Scan tool, actuate the fuel lift pump. Use a voltmeter to measure the voltage between the fuel lift pump supply and 
return pins at the fuel tank module connector while the fuel lift pump is actuated. If the voltage is greater than 11.5 
volts, replace the fuel lift pump relay. If the voltage is not greater than 11.5 volts, go to step 9. 
9. Disconnect the wiring harness from the fuel tank module. Remove the lift pump relay from the PDC. Using an 
Ohmmeter, measure the resistance of the fuel lift pump power supply wire between the PDC relay output pin and 
the fuel tank module connector. If the resistance is less than 10 ohms, go to step 10. If it is greater than 10 ohms, 
fix or replace the harness. 
10. Disconnect the wiring harness from the fuel tank module. Remove the fuel lift pump relay from the PDC. Using 
a voltmeter, measure the voltage between battery negative and the fuel lift pump power supply wire at the fuel 
module connector. If the voltage is less than 1 volt, go to step 11. If the voltage is greater than 1 volt, fix or replace 
the harness. 
11. Disconnect the wiring harness from the fuel tank module. Remove the fuel lift pump relay from the PDC. Using 
an ohmmeter, measure the resistance between battery negative and the fuel lift pump power supply wire at the fuel 
module connector. If the resistance is less than 10 ohms, fix or replace the harness. If the resistance is greater than 
10 ohms, go to step 12. 
12. Disconnect the wiring harness from the fuel tank module. Using an Ohmmeter, measure the resistance of the 
fuel lift pump ground wire between the fuel tank module connector and battery negative. If the resistance is less 
than 10 ohms, go to step 13. If the resistance is greater than 10 ohms, fix or replace the harness. 
13. Disconnect the wiring harness from the fuel tank module. Using a voltmeter, measure the voltage between the 
fuel lift pump ground wire and battery negative. If the voltage is less than 1 volt, go to step 14. If the voltage is 
greater than 1 volt, fix or replace the harness. 
14. Reconnect the lift pump connector. 
FLOW TEST. 
1. Remove the fuel pump supply banjo fitting from the fuel injection pump. 
2. Install fuel system test fitting 9863 onto the end of the quick connect line going to the fuel injection pump. 
3. Connect one end of a section of fuel hose to the test fitting. 
4. Put the other end of the fuel hose into an empty fuel container. 
5. Use the scan tool to actuate the fuel lift pump. 
6. While the lift pump is running, move the fuel hose from the fuel canister into a 1000ml graduated cylinder for 10 
seconds. 
7. Read and record the amount of fuel in the graduated cylinder after 10 seconds. 
8. If you have more than S70ml in the graduated cylinder after 10 seconds, the test has successfully passed. 
9. If you have less than 570ml of fuel in the graduated cylinder, inspect the fuel supply line from the fuel tank to the 
fuel filter housing and the fuel supply line between the fuel filter housing and the high pressure fuel pump for signs 
of damage, replace as necessary. If no damage is found, replace the fuel filter and retest. 
10.Verify the Screened Banjo Bolt at the outlet of the fuel filter is free of debris. If debris is found, rinse screen with 
water, blow dry and reinstall. Retest vehicle. If flow meets specification then trace back the source of debris, if flow 
is still below spec repair damaged component. 
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11. If reading is still less than S70ml in 10 seconds, remove the fuel tank and fuel tank module. Inspect for damage 
and/or debris in and around the fuel tank module. If module is damaged, replace and retest. 
12. If the module is not damaged, replace the fuel lift pump and retest to confirm fix. 

Test complete 

Repair 
Test complete. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE· STANDARD PROCE
DURE) 
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*FUEL PUMP RETURN FLOW TEST 

Possible Causes 

I EXCESSIVE FUEL PUMP RETURN FLOW 

I .. IFUEL PUMP RETURN FLOW TEST 

Using the scan tool, idle the engine and measure the rail pressure and determine if the rail pressure is excessive 
(above 185,00 kpaJ26,831 psi). If it is, troubleshoot for excessive rail pressure first. 
Remove the banjo bolt from the pressure*Iimiting valve on the fuel rail. 
Install fuel system test fitting 9013 into the pressure-limiting valve. 
Attach one end of a fuel hose to the fuel fitting and put the other end of the fuel hose into a container 
Perform the tests listed below to determine if the pressure-limiting valve is leaking. 
a. Operate the engine at idle and watch for fuel flow into the fuel container. 
b. Operate the engine at idle and actuate the high pressure safety valve test with the scan tool. Watch for fuel flow 
into the fuel container. 
If fuel flows into the fuel container, replace the pressure-limiting valve. If fuel does not leak from the pressure-limiting 
valve, the test is complete. 

NOTE: Do not drive the vehicle with any portion of this test kit installed 
Operate the engine until the engine is at operating temperature. 
Remove the banjo connector from the fuel drain tube at the rear of the fuel filter housing 
Install fuel system test fitting 9012 in place of the banjo connector. 
Install a piece of fuel line onto the test fitting and put the open end into the graduated cylinder. 
Start the engine and let it idle for one minute. 
Measure the amount of fuel in the graduated cylinder. 
If the flow is less than 1 aOOml/minute at idle, the test has successfully passed. 
If the flow is greater than 1 QOOml/minute at idle, replace the fuel injection pump. 

Retest to confirm repair. 

View Repair 

Repair 
Test Complete. 
Perform POWERTRAIN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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*HIGH PRESSURE FUEL PUMP PERFORMANCE TEST 

1 . 
If the engine will run do the following: 
1. Monitor rail pressure with scan tool while the engine is at idle. 
2. Compare the fuel pressure set point with the actual fuel pressure reading. 
3. If actual fuel pressure reading fluctuates more than +/- 500 psi from the set point, then replace the Fuel Control 
Actuator (FCA). NOTE: After the actuator is removed, check for debris or corrosion on the FCA. If debris or corro
sion is found t replace the entire Fuel Injection Pump. 
4. Turn off engine. 
5. Disconnect the FCA harness 

6. Disconnect high pressure fuel line from fuel rail and route the high pressure fuel line into a graduated cylinder. 
7. Crank the engine until fuel exits this line. This will not be high pressure fuel. 
S. Crank the engine for three (3) 10 second intervals (Note: This will give you 30 total seconds of flow time. These 
are broken into 3 separate intervals to prevent damage to the starter). Fuel flow specification s based on engine 
cranking speed. If you do not collect the stated amount of fuel in 30 seconds, replace the pump: 
Minimum fuel pump flow at 150 rpm cranking speed is 70mL 
Minimum fuel pump flow at 200 rpm cranking speed is 90mL 
If the engine is a no start do the following: 
1. Remove fuel pump to rail high pressure fuel line. 
2. Inspect the fuel pump outtet port for rust, debris, or other signs of contamination. 
3. Replace pump if any contamination is found. Check for source of water in fuel or debris in fuel to prevent future 
complaints. If no contamination is found continue to step 4. 
4. Disconnect the Fuel Control Actuator (FCA). 

5. Disconnect the high pressure fuel line from the fuel rail and route the high pressure fuel line to a graduated 
cylinder. 

6. Crank the engine until fuel exits this line. This will not be high pressure fuel. 
7. Crank the engine for three (3) 10 seconds intervals. 

NOTE: This will give you 30 total seconds of flow time. These are broken into 3 separate intervals to pre
vent damage to the starter. 
Fuel flow specification's based on engine cranking speed. If you do not collect the stated amount of fuel in 30 
seconds, replace the pump: 

Minimum fuel pump flow at 150 rpm cranking speed is 70mL 
Minimum fuel pump flow at 200 rpm cranking speed is 90mL 

Test complete 

Repair 
Test complete. 

Perform POWERTRAIN VERIFICATION TEST - 6.7L (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 
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*INTAKE AIR SYSTEM PRESSURE TEST 

1. CHARGE AIR COOLER PRESSURE TEST 

air inlet tube clamp at the turbocharger. 
Remove the air fitter housing and the inlet tube from the vehicle as an assembly. 
'nstall the CAC Pressure Tester 9022 into the inner diameter of the turbocharger, securing it in place with the sup
plied three-fingered band clamp, tighten tool clamp to 8 N.m (72 in Ibs). 

CAUTION: Never attempt to start or run the vehicle at any time during this test, engine damage may occur. 
Fasten the safety chain around a solid surface behind the turbocharger. 

WARNING: Never run CAC Pressure test without the safety chain securely fastened. 
Before attaching shop air to the pressure regulator verify that the regulator is at its lowest pressure setting (0 psi). 
Attach an air supply to the regulator and slowly increase the pressure untif the pressure gauge reads 8 psi. 

WARNING: Never apply more than 20 PSI. 
Using a solution of soap and water spray the Turbocharger, Turbocharger wastegate, Charge Air Cooler Heat 
Exchange and CAC Hoses while watching for teaks. 
Before any attempt to repair the CAC system is made, it's necessary to completely discharge the system. This can 
be accomplished by turning the regulator knob counter-clockwise. 
Allow for adequate time to pass before removing the CAC Pressure tester from the turbocharger inlet. 
Position the Air Filter Housing over the three mounting studs located on the inside front fender well and press down 
firmly to lock housing into place. 
Install Air Inlet Tube over the Turbocharger inlet and torque the band clamp to 35 in.lbs. 

View Repair 

Repair 
Test complete. 
Perform POWERTRAtN VERIFICATION TEST - 6.7L. (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

*OFF-IDLE ENGINE SPEED LOW DURING COLD START 

Theory of Operation 
Dependent upon engine coolant temperature, the Engine Control Module (ECM) will temporarily delay (limit) the 
maximum engine speed when the vehicle is not moving. For automatic transmission equipped vehicles, the maxi
mum engine speed is temporarily delayed when the vehicle speed is less than one mph, and when the transmission 
selector is in either the neutral or park position. For manual transmission equipped vehicles, the maximum engine 
speed is temporarily delayed when the vehicle speed is less than one mph. This ECM feature is used to protect the 
engine turbocharger. By temporarily limiting the vehicle engine speed, the shaft speed of the engine turbocharger is 
controlled to a low speed. This delay in maximum engine and turbocharger shaft speed allows for sufficient oillubri
cation to the turbocharger shaft bearings. Satisfactory oil lubrication of the turbocharger shaft bearings is important 
for long term turbocharger durability. The maximum engine speed for the 5.9l engine is temporarily limited to 1,600 
RPM's when the above conditions are met. The 6.7l engine speed is temporarily limited to 1,200 RPM's when the 
above conditions are met. The length of time that the maximum engine speed is temporarily limited is dependent 
upon engine coolant temperature. Refer to the table to determine the amount of Time Delay. 

NOTE: The time delay values supplied in the table are an approximation and may vary per application. 

ENGINE TEMPERATURE TIME DELAY 

• 35° F (·37°C) 45.2 sees. 

- 20° F (-28°C) 34.6 sees. 

- 10° F (-23°C) 28.8 sees. 

- 0° F (-17°C) 24.2 sees. 

+ 10° F (-12°C) 20.2 secs. 

+ 20° F (-7°C) 17.0 secs. 
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ENGINE TEMPERATURE 

+ 35° F (2°C) 

+ 45° F (7°C) 

+ 55° F (13°C) 

+ 70° F (21°C) 

STANDARD PROCEDURE 

ECM/PCM PROGRAMMING 

MODULE REPROGRAMING 

TIME DELAY 

13.0 sees. 

10.8 secs. 

9.0 secs. 

7.0 secs. 

Replacement ECM's will require programming utilizing the StarSCAN® or equivalent. The ECM will not operate the 
engine until itis programmed. A Diagnostic Trouble Code (DTC) will be set - "not programmed". 

CAUTION: Extreme care must be taken when programming a calibration into a generic ECM. Do not ran
domly select a calibration. Once a calibration is selected and programmed, the controller cannot be repro
grammed to a different calibration. The module can only be reprogrammed to a more recent version of that 
cal ibration. 

SPECIAL TOOLS/EQUIPMENT OR EQUIVALENT REQUIRED: 

NPN Battery Charger 

CH9401 StarSCAN® Tool 

CH9404 StarSCAN® Vehicle Cable 

CH9409 StarSCAN® Documentation Kit 

CH9410 StarSCAN® Ethernet Cable, 12 ft. 

CH9412 StarSCAN® Software Update Device Kit 

TechCONNECT PC or equivalent 

StarSCAN® Software Update CD 

**REPAIR PROCEDURE - USING THE INTERNET TO RETRIEVE THE FLASH FILE: 

NOTE: The StarSCAN® or equivalent diagnostic scan tool fully supports Internet connectivity. However, in 
order to take advantage of this feature you must first configure the StarSCAN® or equivalent for your deal
ership's network. For instruction on setting up your StarSCAN® or equivalent for the dealer's network; refer 
to the StarSCAN® or equivalent Quick Start Networking Guide available on DealerCONNECT > Service> 
StarSCAN and StarMOBILE or equivalent Tools> Online Documentation or at www.dcctools.com website 
under the "download center". 

NOTE: If this flash process is interrupted/aborted, the flash should be restarted. 

1. Open the hood, install a battery charger and verity that the charging rate provides approximately 13.5 volts. Set 
the battery charger timer to maintain the charging voltage for the duration of the flash process. 

2. Connect the CH9410 StarSCAN® or equivalent ethernet cable to the StarSCAN® or equivalent and the dealer's 
network drop. 

3. Connect the CH9404 StarSCAN® or equivalent vehicle cable to the StarSCAN® or equivalent and the vehicle. 

4. Power ON the StarSCAN® or equivalent. 

5. Retrieve the old ECU part number. Using the StarSCAN® or equivalent at the "Home" screen: 

a. Select "ECU View" 

b. Touch the screen to highlight the ECM in the list of modules. 

c. Select "More Options" 

d. Select "ECU Flash" 

e. Record the part number at the top of the "Flash ECM" screen for later reference. 
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NOTE: For the Cummins Diesel, if the ECM is not operational, the "ECM part number" can be obtained from 
the label on the controller. If the label on the controller is not legible, record the "Reference No." for use 
later. The "Reference No." is located in the Reference No. box at the top, center of the Engine Data Plate. 
Do not use the reference number shown in the figure. The Engine Data Plate is located on the intake side 
of the breather cover or affixed to the APPS bracket. 

WARMNG: Injury may result and warranty is voided if 
fuel rate, rpm or aHitWes exceed JXItiished maximum 
values tor !his model and applrcation. 

Engine No, 
MoteurNo, 56100101 
Idle Speed (1JlI!l) 
WesseRalenti 

FirillgOrder 
Onler d'A6urooge 1 5 3 6 2 
'Ialve lash mid 
RUX Soup '8 Froid 0.020 

AVERTISEMENT: Dan(Jl!r de blessures el d 'annulation de ThiS qine CilI1lolll1s III Calilamia Aegulalioos applicable III XXJO( model year medium I1Ity vehicles. This engine is 
la garanlie. Si de'bit de comoostible, tr/mn OU certifiea to operate Dn liesel fuel. ooOj 1 Certified. 
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6. Replace the ECM with the appropriate Generic ECM. Refer to the detailed service information available in Tech
CONNECT, under: Service Info, a-Electrical, Electronic Control Module, Engine Control Module, Removal. 

7. Program the ECM as follows: 

a. Using the StarSCAN® or equivalent at the "Home" screen, Select uECU View" 

b. Touch the screen to highlight the ECM in the list of modules. 

c. Select "More Options" 

d. Select "ECU Flash" 

e. Select "Browse for New File". Follow the on screen instructions. 

f. Highlight the appropriate calibration based on the part number recorded in Step 5 Step e. 

g. Select "Download to Scantool". 

h. Select "Close" after the download is complete, then select I<Back". 

i. Highlight the listed calibration. 

j. Select "Update Controller". Follow on screen instructions. 

k. When the update is complete, select "OK". 

I. Verify the part number at the top of the "Flash ECM" screen has updated to the new part number. 

8. Is "WCM - Wireless Control Module" displayed in the "ECU Overview" screen list of modules? 

a. Yes » go to Step 13. 

b. No » go to Step 14. 

9. Program the ECM to the Wireless Control Module (WCM). 

a. Highlight the WCM. 

b. Select "Misc. Function". 

c. Highlight "ECM Replaced". 
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d. Select I'Start" 

e. Follow the on screen instructions. Select "Next" after each step. Select "Finish" after completing the last step. 

f. When complete proceed to Step 14. 

10. Program the VIN into the ECM. 

a. Scroll through the list of controllers and highlight the ECM. 

b. Select 'IMisc. Function". 

c. Highlight "Check ECM VIN". 

d. Select "Start" 

e. Follow the on screen instructions. Select "Next" after each step. When the window appears with 17 boxes, 
select "Show Keyboard". Place the cursor to the right of the last box and then backspace to delete the boxes 
from the window. Enter the VIN. Select "Finish" after completing the last step. 

f. Unplug the scan tool from the Data Link Connector. 

g. At the "Vehicle Disconnected" screen, press "OK". 

h. Connect the scan tool to the Data Link Connector and verify that the VIN is visible at the top of the "Hamel! 
screen. 

NOTE: Due to the ECM programming procedure, a DTC may be set in other modules (TCM, BCM, MIC, 
SKREEM, etc.) within the vehicle, if so equipped. Some DTC's may cause the MIL to illuminate. From the 
"Home" screen select "System View". Then select "All DTCs". Press "Clear All Stored DTCs" if there are 
any DTCs shown on the list. 

NOTE: The following step is required by law when reprogramming a ECM andlor TCM. 

11. Type the necessary information on the "Authorized Modification Label" pIn 04275086AB and attach near the 
VECI label. 

REPAIR PROCEDURE USING SOFTWARE 
UPDATE CD TO RETRIEVE THE FLASH 
FILE: 
NOTE: If this flash process is interrupted/aborted, 
the flash should be restarted. 

NOTE: For detailed information on the operation of 
the StarSCAN®, refer to the Quick Reference doc
umentation provided in the StarSCAN® or equiva
lent documentation kit. In addition, more recent 
information may also be available at the www.dc-

lillill'll1l~erCli'lD1fIlt~~r I ~IlJl1i1}i]OIJilmi!lj) ~IFII~ I :a-~IIM~-:'..
rniill:'O~1WG ~1!ll~~~W~Ii:INl~: 

80f3.4528 

clools.com website. Look under "Training Aids" and also under "Download Center> Frequently Asked Ques
tions" for more help. 

1. Open the hood, install a battery charger and verify that the charging rate provides approximately 13.5 volts. Set 
the battery charger timer to maintain the charging voltage for the duration of the flash process. 

2. Connect the CH9404 StarSCAN® or equivalent vehicle cable to the StarSCAN® or equivalent or equivalent and 
the vehicle. 

3. Power ON the StarSCAN® or equivalent. 

4. Retrieve the old ECU part number. Using the StarSCAN® or equivalent at the "Home" screen: 

a. Select "ECU View" 

b. Touch the screen to highlight the ECM in the list of modules. 

c. Select "More Options" 

d. Select'IECU Flash" 

e. Record the part number at the top of the "Flash ECM" screen for later reference. 

5. Replace the ECM with the appropriate Generic ECM. Refer to the detailed service information available in Tech
CONNECT, under: Service Info, 8-Electrical, Electronic Control Module, Engine Control Module. Removal. 
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6. Insert the StarSCAN® or equivalent Software Update CD into the TechCONNECT or equivalent PC. The Star
SCAN® Software Update CD will start automatically. Select "Download Flash Updates". 

7. At the "Select a method for looking up controller flash updates." screen: 

a. Select "Enter part number". Enter the "Part Number" recorded in Step 4 when prompted to do so. 

b. Using the mouse highlight the appropriate "Calibration". Select "Next". 

c. Follow the on screen instructions. 

d. When completed, proceed to Step B. 

B. With the StarSCAN® or equivalent powered OFF, connect the USB Key and Gender Changer to the StarSCAN® 
or equivalent USB port. 

9. Connect the StarSCAN® or equivalent to the'vehi
cle (if not already connected). 

10. Power ON the StarSCAN® or equivalent. 

11. Download the flash file from the USB key to the 
StarSCAN® or equivalent. Using the StarSCAN® 
or equivalent at the "Home" screen: 

a. Select "Flash Download", then select "Retrieve 
files from the USB storage device" 

b. Highlight the appropriate calibration. Select 
"Download to Scan Tool" 

c. When the download is complete, select "Close" 
and "Back". 

12. Reprogram the ECU. Using the StarSCAN® or 
equivalent at the "Home" screen: 

a. Select "ECU View". 

b. Select "More Options". 

c. Select "ECU Flash". 

d. Highlight the appropriate calibration. 

e. Select "Update Controller". Follow the pn screen instructions. 

f. When the update is complete. select "OK". 

g. Verify the part number at the top of the "Flash ECM" screen has updated to the new part number. 

13. Is "WCM - Wireless Control Module" displayed in the "ECU Overview" screen list of modules? 

a. Yes » go to Step 14. 

b. No » go to Step 15. 
14. Program the ECM to the Wireless Control Module (WCM). Using the StarSCAN at the "Home" screen: 

a. Select "ECU View" 

b. Scroll through the list of controliers and highlight the WCM. 

c. Select "Misc. Function". 

d. Highlight "ECM Replaced". 

e. Select "Start" 

f. Follow the on screen instructions. Select "Next" after each step. Select "Finish" after completing the last step. 

g. When complete proceed to Step 16. 

15. Program the VIN into the ECM. 

a. Scroll through the list of controllers and highlight the ECM. 

b. Select "Misc. Function". 
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c. Highlight "Check ECM VIN". 

d. Select "Start" 

e. Follow the on screen instructions. Select "Next" after each step. When the window appears with 17 boxes, 
select "Show Keyboardlt

• Place the cursor to the right of the last box and then backspace to delete the boxes 
from the window. Enter the VIN. Select "Finish" after completing the last step. 

f. Unplug the scan tool from the Data Link Connector. 

g. At the "Vehicle Disconnected" screen, press "OK". 

h. Connect the scan tool to the Data Link Connector and verify that the VIN is visible at the top of the "Home" 
screen. 

16. Is the vehicle is equipped with a 3.7L or 4.7L engine? 

a. Yes » go to Step 18. 

b. No » go to Step 17. 

17. Using the StarSCAN® or equivalent at the "Home" screen: 

a. Select "ECU View" 

b. Scroll through the list of controllers and highlight the ECM. 

c. Select "Misc. Function". 

d. Highlight "Learn ETC". 

e. Select "Start" 

f. Follow the on screen instructions. Select "Nextt' after each step. Select "Finish" after completing the last step. 

NOTE: Due to the ECM programming procedure, a DTC may be set in other modules (TCM, BCM, MIC, SKIM, 
etc.) within the vehicle, if so equipped. Some OTC's may cause the MIL to illuminate. Check an modules 
using "ECU View" from the Home screen, record the OTC's, and erase these OTC~s prior to returning the 
vehicle to the customer. Erase any OTC's in the ECM only after all other modules have had their OTC's 
erased. 

NOTE: The following step is required by law. 

18. Type the necessary information on the "Authorized Modification Label" pin 04275086AB and attach near the 
VECI label. ** 
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POWERTRAIN VERIFICATION TEST 

Diagnostic Test 

1. POWERTRAIN VERIFICATION TEST 

1. the DTC before continuing. 
2. Check if any of the following conditions exist. 
3. The ECM has been disconnected or replaced. 
4. The battery power has been disconnected. 
5. If the ECM has been replaced, do the following: 
6. Record injector correlation codes. 
7. For ABS and Airbag Systems: Action: Enter correct VIN and Mileage in ECM. Erase ABS and Airbag Module 
codes. 

NOTE: If the Engine Control Module has been replaced and the correct VIN and mileage have not been pro
grammed, a DTC will be set in the ABS, Airbag Modules and SKIM module. 
8. If the ECM has not been replaced, do the following. 
9. Inspect the vehicles to ensure that all engine components are connected. Reassemble and reconnect compo
nents as necessary. 
10. Attempt to start the engine. 
11. If the engine is unable to start, look for any Technical Service Bulletins that may relate to this condition. Return 
to Symptom list if necessary. 
12. if this verification procedure is being performed after a No Trouble Code repair, do the following. 
13. Check to see if the initial symptom still exists. If the initial or another symptom exists, the repair is not complete. 
Check all pertinent Technical Service Bulletins and return to the Symptom list if necessary. 
14. If this verification procedure is being performed after a Trouble Code repair, do the following. 
15. Connect the scan tool to the data link connector and erase trouble codes. 
16. With the scan tool, reset all memory values. 
17. If this test is for an AlC trouble code, ensure it is operating during the following road test. 
18. Drive the vehicle for at least five minutes, For some of the drive, go at least 64 km/h (40 MPH). At some point 
stop the vehicle and turn the engine off for 10 seconds or more; then restart and continue. Ensure the transmission 
shifts through all gears. 
19. Upon completion of the road test, turn the engine off and read trouble codes with the scan tool. If a trouble code 
has been set, return to the Symptom list and follow the path specified. 

Are any DTC(s) present? 

Yes »Repair is not complete. refer to appropriate symptom. 

No »Repair is complete. 
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ENGINE - 3.7L - SERVICE INFORMATION 

DESCRIPTION 

80cco15e 

The 3.7 liter (226 CID) six-cylinder engine is an 90° single overhead camshaft engine. The cast iron cylinder block 
is made up of two different components; the first component is the cylinder bore and upper block, the second com
ponent is the bedplate that comprises the lower portion of the cylinder block and houses the lower half of the crank
shaft main bearings. The cylinders are numbered from front to rear with the left bank being numbered 1,3, and 5 
and the right bank being numbered 2,4, and 6. The firing order is 1-6-5-4-3-2. The engine serial number is 
located at the right front side of the engine block. 

DIAGNOSIS AND TESTING 

INTRODUCTION 
Engine diagnosis is helpful in determining the causes of malfunctions not detected and remedied by routine main
tenance. 

These malfunctions may be classified as either performance (e.g., engine idles rough and stalls) or mechanical 
(e.g., a strange noise). 
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Refer to 9 ENGINE - DIAGNOSIS AND TESTING - PERFORMANCE and Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING MECHANICAL for possible causes and corrections of malfunctions. 

Additional tests and diagnostic procedures may be necessary for specific engine malfunctions that can not be iso
lated with the Service Diagnosis charts. Information concerning additional tests and diagnosis is provided within the 
following diagnosis: 

• Cylinder Compression Pressure Test. 
• Cylinder Combustion Pressure Leakage Test. 
• Engine Cylinder Head Gasket Failure Diagnosis. 
• I ntake Manifold Leakage Diagnosis. 

ENGINE DIAGNOSIS - PERFORMANCE 

CONDITION POSSIBLE CAUSE CORRECTION 

ENGINE WILL NOT START 1. Weak battery 1. Charge or replace as necessary. 

2. Corroded or loose battery 2. Clean and tighten battery 
connections. connections. Apply a coat of light 

mineral grease to the terminals. 

3. Faulty starter. 3. (Refer to 8 - ELECTRICAU 
STARTING - DIAGNOSIS AND 
TESTING). 

4. FauUy coil or control unit. 4. (Refer to 8 - ELECTRICALJ 
IGNITION CONTROLJIGNITION 
COIL - REMOVAL). 

5. Incorrect spark plug gap. 5. (Refer to 8 - ELECTRICAU 
IGNITION CONTROUSPARK PLUG 
- CLEANING). 

6. Incorrect right bank cam timing. 6. Refer to engine timing in this 
section. 

7. Dirt or water in fuel system. 7. Clean system and replace fuel 
filter. 

8.Faulty fuel pump, relay or wiring. 8. Repair or replace as necessary. 

9. Faulty cam or crank sensor 9. Refer to Ignition system. 

ENGINE STALLS OR ROUGH IDLE 1. Vacuum leak. 1. Inspect intake manifold and 
vacuum hoses, repair or replace as 
necessary. 

2. Faulty crank position sensor 2. Replace crank position sensor. 

3. Faulty coil. 3. (Refer to 8 - ELECTRICALJ 
IGNITION CONTROUIGNITION 
COIL - REMOVAL). 

4. Incorrect cam timing. 4. (Refer to 9 - ENGINENALVE 
TIMING - STANDARD 
PROCEDURE). 

1. ENGINE LOSS OF POWER 1. Dirty or incorrectly gapped spark 1. Correct as necessary. 
plu.gs. 

2. Dirt or water in fuel system. 2. Clean system and replace fuel 
filter. 

3. Faulty fuel pump. 3. (Refer to 14 - FU EL SYSTEMI 
FUEL DELIVERY -
SPECIFICATIONS). 

4. Blown cylinder head gasket. 4. Replace cylinder head gasket. 



9 - 2442 ENGINE - 3.7L - SERVICE INFORMATION ------------ DR 

CONDITION POSSIBLE CAUSE CORRECTION 

5. Low compression. 5. (Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING), repair 
as necessary. 

6. Burned, warped or pitted valves. 6. Replace as necessary. 

7. Plugged or restricted exhaust 7. Inspect and replace as 
system. necessary. 

8. Faulty coil. 8. (Refer to 8 - ELECTRICAU 
IGNITION CONTROUIGNITfON 
COIL - REMOVAL). 

9. Incorrect cam timing. 9. Refer to Engine Timing in this 
section. 

1. ENGINE MISSES ON 1. Spark plugs dirty or incorrectly 1. Correct as necessary. 
ACCELERATION gapped. 

2. Dirt in fuel system. 2. Clean fuel system. 

3. Burned, warped or pitted valves. 3. Replcae as necessary. 

4. Faulty coil. 4. (Refer to 8 - ELECTRICAU 
IGNITION CONTROUIGNITION 
COIL - REMOVAL). 

1. ENGINE MISSES AT HIGH 1. Spark plugs dirty or incorrectly 1. Correct as necessary. 
SPEED gapped. 

2. Faulty coil. 2. (Refer to 8 - ELECTRICAU 
IGNITION CONTROUIGNITION 
COIL - REMOVAL). 

3. Dirt or water in fuel system. 3. Clean system and replace fuel 
filter. 
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MECHANICAL 

CONDITION POSSIBLE CAUSES CORRECTIONS 

NOISY VALVES 1. High or low oil level in 1. Reter to LUBRICATION & 
crankcase. MAINTENANCE/FLUID TYPES-

SPECIFICATIONS. 

2. Thin or diluted oil. 2. Change oil and filter. 

3. Low oil pressure. 3. Check oil pump, if OK, check rod 
and main bearings for excessive 
wear. 

4. Dirt in lash adjusters. 4. Replace as necessary. 

5. Worn rocker arms. 5. Replace as necessary. 

6. Worn lash adjusters 6. Replace as necessary. 

7. Worn valve guides. 7. Refer to 9· ENGINE/CYLINDER 
HEAD/INTAKE/EXHAUST VALVES 
& SEATS - STANDARD 
PROCEDURE. 

8. Excessive runout of valve seats 8. Refer to 9 - ENGINE/CYLINDER 
on valve faces. HEAD/INTAKE/EXHAUST VALVES 

& SEATS - STANDARD 
PROCEDURE. 

CONNECTING ROD NOISE 1. Insufficient oil supply. 1. Reter to LUBRICATION & 
MAINTENANCE/FLUID TYPES -
SPECIFICATIONS. 

2. Low oil pressure. 2. Check oil pump, if OK, check rod 
and main bearings tor excessive 
wear. 

3. Thin or diluted oil. 3. Change oil and filter. 

4. Excessive bearing clearance. 4. Replace as necessary. 

5. Connecting rod journal 5. Service or replace crankshaft. 
out-ot-round. 

6. Misaligned connecting rods. 6. Replace bent connecting rods. 

MAIN BEARING NOISE 1. Insufficient oil supply. 1. Refer to LUBRICATION & 
MAINTENANCE/FLUID TYPES-
SPECIFICATIONS. 

2. Low oil pressure. 2. Check oil pump, if OK, check rod 
and main bearings for excessive 
wear. 

3. Thin or diluted oil. 3. Change oil and filter. 

4. Excessive bearing clearance. 4. Replace as necessary. 

5. Excessive end play. 5. Check thrust washers for wear. 

6. Crankshaft journal out-of round. 6. Service or replace crankshaft. 

7. Loose flywheel or torque 7. Tighten to correct torque 
converter. 
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ENGINE DIAGNOSIS - LUBRICATION 

CONDITION POSSIBLE CAUSES CORRECTION 

OIL LEAKS 1. Gaskets and O-Rings. Misaligned 1. Replace as necessary. 
or damaged. 

(a) Loose fasteners, broken or (a) Tighten fasteners, Repair or 
porous metal parts. replace metal parts. 

2. Crankshaft rear seal 2. Replace as necessary (Refer to 9 
- ENGINE/ENGINE BLOCKJ 
CRANKSHAFT OIL SEAL - REAR -
REMOVAL). 

3. Crankshaft seal flange. 3. Polish or replace crankshaft. 
Scratched, nicked or grooved. 

4. Oil pan flange cracked. 4. Replace oil pan (Refer to 9 -
ENGINE/LUBRICATION/OIL PAN-
REMOVAL). 

5. Timing chain cover seal, 5. Replace seal (Refer to 9 -
damaged or misaligned. ENGINE/ENGINE BLOCKJ 

CRANKSHAFT OIL SEAL - FRONT 
- REMOVAL). 

6. Scratched or damaged vibration 6. Polish or replace damper. 
damper hub. 

OIL PRESSURE DROP 1. Low oil level. 1. Check and correct oil level. 

2. Faulty oil pressure sending unit. 2. Replace sending unit (Refer to 9 
- ENG I N E/LU BR ICATION/OI L 
PRESSURE SENSOR/SWITCH -
REMOVAL). 

3. Low oil pressure. 3. Check oil pump and bearing 
clearance. 

4. Clogged oil filter. 4. Replace oil filter (Refer to 9 -
ENGINE/LUBRICATION/OIL FILTER 
- REMOVAL). 

5. Worn oil pump. 5. Replace oil pump (Refer to 9 -
ENGINE/LUBRICATION/OIL PUMP 
- REMOVAL). 

6. Thin or diluted oil. 6. Change oil and filter. 

7. Excessive bearing clearance. 7. Replace as necessary. 

8. Oil pump relief valve stuck. 8. Replace oil pump (Refer to 9 -
ENGINE/LUBRICATION/OIL PUMP 
- REMOVAL). 

9. Oil pick up tube loose, damaged 9. Replace as necessary. 
or clogged. 
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CONDITION POSSIBLE CAUSES CORRECTION 

OIL PUMPING AT RINGS; SPARK 1. Worn or damaged rings. 1. Hone cylinder bores and replace 
PLUGS FOULING rings. 

2. Carbon in oil ring slots. 2. Replace rings (Refer to 9 -
ENGINE/ENGINE BLOCK/PISTON 
RINGS - STANDARD 
PROCEDURE). 

3. Incorrect ring size installed. 3. Replace rings (Refer to 9 -
ENGINE/ENGINE BLOCK/PISTON 
RINGS - STANDARD 
PROCEDURE). 

4. Worn valve guides. 4. Ream guides and replace valves 
(Refer to 9 - ENGINE/CYLINDER 
HEAD/INTAKE/EXHAUST VALVES 
& SEATS - STANDARD 
PROCEDURE). 

5. Leaking valve guide seals. 5. Replace valve guide seals. 

CYLINDER COMPRESSION PRESSURE 
The results of a cylinder compression pressure test can be utilized to diagnose several engine malfunctions. 

Ensure the battery is completely charged and the engine starter motor is in good operating condition. Otherwise the 
indicated compreSSion pressures may not be valid for diagnosis purposes. 

1. Clean the spark plug recesses with compressed air. 

2. Remove the spark plugs. 

3. Disable the fuel system. 

4. Remove the ASD relay. 

5. Insert a compression pressure gauge and rotate the engine with the engine starter motor for three revolutions. 

6. Record the compression pressure on the 3rd revolution. Continue the test for the remaining cylinders. 

7. (Refer to 9 - ENGINE - SPECIFICATIONS). 

CYLINDER COMBUSTION PRESSURE LEAKAGE 
The combustion pressure leakage test provides an accurate means for determining engine condition. 

Combustion pressure leakage testing will detect: 
• Exhaust and intake valve leaks (improper seating). 
• Leaks between adjacent cylinders or into water jacket. 
• Any causes for combustion/compression pressure loss. 

1. Check the coolant level and fill as required. DO NOT install the radiator cap. 

2. Start and operate the engine until it attains normal operating temperature, then turn the engine OFF. 

3. Remove the spark plugs. 

4. Remove the oil filler cap. 

5. Remove the air cleaner hose. 

6. Calibrate the tester according to the manufacturer's instructions. The shop air source for testing should maintain 
483 kPa (70 psi) minimum, 1,379 kPa (200 psi) maximum and 552 kPa (80 psi) recommended. 

7. Perform the test procedures on each cylinder according to the tester manufacturer's instructions. Set piston of 
cylinder to be tested at TDC compression,While testing, listen for pressurized air escaping through the throttle 
body, tailpipe and oil filler cap opening. Check for bubbles in the radiator coolant. 

All gauge pressure indications should be equal, with no more than 250/0 leakage. 

FOR EXAMPLE: At 552 kPa (80 psi) input pressure, a minimum of 414 kPa (60 psi) should be maintained in the 
cylinder. 

Refer to CYLINDER COMBUSTION PRESSURE LEAKAGE DIAGNOSIS CHART. 
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CYLINDER COMBUSTION PRESSURE LEAKAGE DIAGNOSIS CHART 

CONDITION POSSIBLE CAUSE CORRECTION 

AIR ESCAPES THROUGH Intake valve bent, burnt, or not Inspect valve and valve seat. 
THROTTLE BODY seated properly Reface or replace, as necessary. 

Inspect valve springs. Replace as 
necessary. 

AIR ESCAPES THROUGH Exhaust valve bent, burnt or not Inspect valve and valve seat. 
TAILPIPE seated properly Reface or replace, as necessary. 

Inspect valve springs. Replace as 
necessary. 

AIR ESCAPES THROUGH Head gasket leaking or cracked Remove cylinder head and inspect. 
RADIATOR cylinder head or block Replace defective part 

MORE THAN 50% LEAKAGE Head gasket leaking or crack in Remove cylinder head and inspect. 
FROM ADJACENT CYLINDERS cylinder head or block between Replace gasket, head, or block as 

adjacent cylinders necessary 

MORE THAN 250/0 LEAKAGE AND Stuck or broken piston rings; Inspect for broken rings or piston. 
AIR ESCAPES THROUGH OIL cracked piston; worn rings and/or Measure ring gap and cylinder 
FILLER CAP OPENING ONLY cylinder wall diameter, taper and out~of-round. 

Replace defective part as necessary 

STANDARD PROCEDURE 

REPAIR DAMAGED OR WORN THREADS 

CAUTION: Be sure that the tapped holes maintain the original center line. 

Damaged or worn threads can be repaired. Essentially, this repair consists of: 
• Drilling out worn or damaged threads. 
• Tapping the hole with a special Heli-Coil Tap, or equivalent. 
• Installing an insert into the tapped hole to bring the hole back to its original thread size. 

FORM-IN-PLACE GASKETS AND SEALERS 
There are numerous places where form-in-place gaskets are used on the engine. Care must be taken when apply
ing form-in-place gaskets to assure obtaining the desired results. Do not use form-in-place gasket material 
unless specified. Bead size, continuity, and location are of great importance. Too thin a bead can result in leakage 
while too much can result in spill-over which can break off and obstruct fluid feed lines. A continuous bead of the 
proper width is essential to obtain a leak-free gasket. 

There are numerous types of form-in-place gasket materials that are used in the engine area. Mopar® Engine RTV 
GEN II, Mopar® ATF-RTV. and Mopar® Gasket Maker gasket materials, each have different properties and can not 
be used in place of the other. 

MOPAR® ENGINE RTV GEN II 

Mopar® Engine RTV GEN II is used to seal components exposed to engine oil. This material is a specially designed 
black silicone rubber RTV that retains adhesion and sealing properties when exposed to engine oil. Moisture in the 
air causes the material to cure. This material is available in three ounce tubes and has a shelf life of one year. After 
one year this material will not properly cure. Always inspect the package for the expiration date before use. 

MOPAR® ATF RTV 

Mopar® ATF RTV is a specifically designed black silicone rubber RTV that retains adhesion and sealing properties 
to seal components exposed to automatic transmission fluid, engine coolants, and moisture. This material is avail
able in three ounce tubes and has a shelf life of one year. After one year this material will not properly cure. Always 
inspect the package for the expiration date before use. 

MOPAR® GASKET MAKER 
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Mopar® Gasket Maker is an anaerobic type gasket material. The material cures in the absence of air when 
squeezed between two metallic surfaces. It will not cure if left in the uncovered tube. The anaerobic material is for 
use between two machined surfaces. Do not use on flexible metal flanges. 

MOPAR® GASKET SEALANT 

Mopar® Gasket Sealant is a slow drying, permanently soft sealer. This material is recommended for sealing 
threaded fittings and gaskets against leakage of oil and coolant. Can be used on threaded and machined parts 
under all temperatures. This material is used on engines with multi-layer steel (MLS) cylinder head gaskets. This 
material also will prevent corrosion. Mopar® Gasket Sealant is available in a 13 oz. aerosol can or 4oz./16 oz. can 
w/applicator. 

FORM-IN-PLACE GASKET AND SEALER APPLICATION 
Assembling parts using a form-in-place gasket requires care but it's easier than using precut gaskets. 

Mopar® Gasket Maker material should be applied sparingly 1 mm (0.040 in.) diameter or less of sealant to one 
gasket surface. Be certain the material surrounds each mounting hole. Excess material can easily be wiped off. 
Components should be torqued in place within 15 minutes. The use of a locating dowel is recommended during 
assembly to prevent smearing material off the location. 

Mopar® Engine RTV GEN It or ATF RTV gasket material should be applied in a continuous bead approximately 3 
mm (0.120 in.) in diameter. AU mounting holes must be circled. For corner sealing, a 3.17 or 6.35 mm (1/8 or 1/4 in.) 
drop is placed in the center of the gasket contact area. Uncured sealant may be removed with a shop towel. Com
ponents should be torqued in place while the sealant is still wet to the touch (within 10 minutes). The usage of a 
locating dowel is recommended during assembly to prevent smearing material off the location. 

Mopar® Gasket Sealant in an aerosol can should be applied using a thin, even coat sprayed completely over both 
surfaces to be joined, and both sides of a gasket. Then proceed with assembly. Material in a can w/applicator can 
be brushed on evenly over the sealing surfaces. Material in an aerosol can should be used on engines with multi
layer steel gaskets. 

ENGINE GASKET SURFACE PREPARATION 
To ensure engine gasket sealing, proper surface prep
aration must be performed, especially with the use of 
aluminum engine components and multi-layer steel 
cylinder head gaskets. 

Never use the following to clean gasket sur1aces: 

• Metal scraper (3). 
• Abrasive pad (1) or paper to clean cylinder block 

and head. 
• High speed power tool (1) with an abrasive pad 

or a wire brush. 

NOTE: Multi-Layer Steel (MLS) head gaskets 
require a scratch free sealing surface. 

Only use the following for cleaning gasket sur1aces: 
• Solvent or a commercially available gasket 

remover 
• Plastic or wood scraper. 
• Drill motor with 3M Roioc™ Bristle Disc (white or yellow). 

CAUTION: Excessive pressure or high RPM (beyond the recommended speed), can damage the sealing sur~ 
faces. The mild (white, 120 grit) bristle disc is recommended. If necessary, the medium (yellow, 80 grit) bris
tle disc may be used on cast iron surfaces with care. 
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REMOVAL 
1. Disconnect the battery negative cable. 

2. Remove air cleaner assembly. 

3. Remove radiator core support bracket. 

4. Remove fan shroud with viscous fan assembly. 

5. Remove drive belt. 

6. Remove Ale compressor (2) and secure away from 
engine. 

7. Remove generator (3) and secure away from 
engine. 

NOTE: Do NOT remove the phenolic pulley from 
the PIS pump. It is not required for PIS pump 
removal. 

8. Remove power steering pump with lines attached 
and secure away from engine. 

9. Drain COOling system. 

10. Disconnect the heater hoses from the engine. 

11. Disconnect heater hoses from heater core and 
remove hose assembly. 

12. Disconnect throttle and speed control cables. 

13. Remove upper radiator hose from engine. 

14. Remove lower radiator hose from engine. 

15. Remove radiator/cooling module assembly. 

16. Disconnect the engine to body ground straps at 
the left side of cowl. 
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17. Disconnect the engine wiring harness at the fol-
lowing points : 

• Intake air temperature (IAT) sensor (4) 
• Fuel Injectors 
• Throttle Position (TPS) Switch (2) 
• Idle Air Control (lAC) Motor (3) 
• Engine Oil Pressure Switch 
• Engine Coolant Temperature (ECT) Sensor 
• Manifold Absolute Pressure MAP) Sensor 
• Camshaft Position (CMP) Sensor 
• Coil Over Plugs 
• Crankshaft Position Sensor 

18. Remove coil over plugs. 

19. Release fuel rail pressure. 

20. Remove fuel rail and secure away from engine. 

NOTE: It is not necessary to release the quick 
connect fitting from the fuel supply line for engine 
removal. 

21. Remove the PCV hose. 

22. Remove the breather hoses. 

23. Remove the vacuum hose for the power brake 
booster. 

24. Disconnect knock sensors. 

25. Remove engine oil dipstick tube. 

26. Remove intake manifold. 

/:::m:n * INDICATES STUD LOCATIONS 

~ ~~~~~~~~~----~ 

CD 

l 
--8Ob6f044 

8OCae392 

27. Install engine lifting fixture, special tool # 8427, using original fasteners from the removed intake manifold, and 
fuel rail. Torque to factory specifications. 

NOTE: Recheck bolt torque for engine lift plate before removing engine. 

28. Secure the left and right engine wiring harnesses away from engine. 

29. Raise vehicle. 
30. Disconnect oxygen sensor wiring. 
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31. Disconnect crankshaft position sensor. 

32. Disconnect the engine block heater power cable, if equipped. 

33. Disconnect the front props haft at the front differ-
ential and secure out of way. 

NOTE: It is necessary to disconnect the front 
propshaft for access to the starter and left side 
exhaust flange. 

34. Remove the starter (4). 

808a0808 
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35. Remove the ground straps from the left (2) and 
right (3) side of the block. 

36. Disconnect the right and left exhaust pipes at the 
manifolds and from the crossover, and remove 
from the vehicle. 

NOTE: The exhaust clamps at the manifolds can
not be reused. New clamps must be used or leaks 
may occur. 

37. Remove the structural cover. 

38. Remove torque convertor bolts, and mark location 
for reassembly. 

39. Remove transmission bell housing to engine bolts. 

40. Remove left and right engine mount thru bolts. 

41. Lower the vehicle. 

42. Support the transmission with a suitable jack. 

43. Connect a suitable engine hoist to the engine lift 
plate. 

44. Remove engine from vehicle. 

STRUCTURAL 
COVER 

8Ot>897e3 
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INSTALLATION 
1. Position the engine in the vehicle. 

2. Install both left and right side engine mounts onto 
engine. 

3. Raise the vehicle. 

4. Install the transmission bell housing to engine 
mounting bolts. Tighten the bolts to 41 N·m (30ft. 
Ibs.). 

5. Tighten the engine mount thru bolts. 

6. Install the torque convertor bolts. 

7. Connect the ground straps on the left (2) and right 
(3)side of the engine. 
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8. Install the starter (4). 

9. Connect the crankshaft position sensor. 

10. Install the engine block heater power cable t if 
equipped. 

CAUTION: The structural cover requires a specific 
torque sequence. Failure to follow this sequence 
may cause severe damage to the cover. 

11. Install the structural cover. 

NOTE: New clamps must be used on exhaust man
ifold flanges. Failure to use new clamps may 
result in exhaust leaks. 

12. Install the left and right exhaust pipes. 

13. Connect the left and right oxygen sensors. 

14. Lower vehicle. 

15. Remove the engine lift plate. 

16. Connect the knock sensors. 

17. Connect the engine to body ground straps at the 
left side of the cowl. 

18. Install the intake manifold. 

19. Install the engine oil dipstick tube. 

20. Install the power brake booster vacuum hose. 

21. Install the breather hoses. 

22. Install the PCV hose. 

23. Install the fuel rail. 

24. Install the coil over plugs. 

STRUCTURAL 
COVER 

BObS97e3 

<:Em 
* INDICATES STUD LOCATIONS 

FWD 
~~~~~~~~--~~ 

~\I~~\ 

80cae392 
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25. Connect the engine wiring harness at the follow-
ing points: 

• Intake air temperature (IAT) sensor (4) 
• Fuel Injectors 
• Throttle Position (TPS) Switch (2) 
• Idle Air Control (lAC) Motor (3) 
• Engine Oil Pressure Switch 
• Engine Coolant Temperature (ECT) Sensor 
• Manifold Absolute Pressure MAP) Sensor 
• Camshaft Position (CMP) Sensor 
• Coil Over Plugs 
• Crankshaft Position Sensor 

26. Reinstall the radiator/cooling module assembly. 

27. Connect lower radiator hose. 

28. Connect upper radiator hose. 

29. Connect throttle and speed control cables. 

30. Install the heater hose assembly. 

31. Install coolant recovery bottle. 

32. Install the power steering pump. 

33. Install the generator (3). 

--80b6f044 
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34. Install the AlC compressor (2). 

35. Install the drive belt. 

36. Install the fan shroud with the viscous fan assem-
bly. 

37. Install the radiator core support bracket. 

38. Install the air cleaner assembly. 

39. Refill the engine cooling system. 

40. Recharge the air conditioning. 

41. Check and fill engine oil. 

42. Connect the battery negative cable. 

43. Start the engine and check for leaks. 

SPECIFICATIONS 

3.7L ENGINE 

GENERAL SPECIFICATIONS 

DESCRIPTION 

Type 

Number of Cylinders 

Firing Order 

Lead Cylinder 

Compression Ratio 

Max. Variation Between Cylinders 

Displacement 

Bore 

Stroke 

Horsepower 

Torque 

Compression Pressure 

CYLINDER BLOCK 

DESCRIPTION 

Bore Diameter 

Out of Round (MAX) 

Taper (MAX) 

SPECIFICATION 

90° SOHC V6 12 Valve 

6 

1-6-5-4-3-2 

No.1 Left Bank 

9.6:1 

250/0 

Metric Standard 

3.7 Liters 226 Cubic Inches 

93.0 mm 3.66 in. 

90.8 mm 3.40 in. 

211 @ 5200 RPM 

236 ft.lbs.@ 4000 RPM 

1172-1551 kPa 170-225 psi 

SPECIFICATION 

Metric Standard 

93.013 ± 0.0075 mm 3.6619 ± 0.0003 in. 

0.076 mm 0.003 in. 

0.051 mm 0.002 in. 
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PISTONS 

DESCRIPTION SPECIFICATION 

Metric Standard 

Diameter 92.975 mm 3.6605 in. 

Weight 365.0 grams 12.87oz 

Ring Groove Diameter 

No. 1 85.37 - 83.13 mm 3.282 - 3.273 in 

No.2 82.833 - 83.033 mm 3.261 - 3.310 in. 

No. 3 83.88 - 84.08 mm 3.302 - 3.310 in. 

PISTON PINS 

DESCRIPTION SPECIFICATION 

Metric Standard 

Clearance In Piston 0.006 - 0.015 mm 0.0002 - 0.0005 in. 

Diameter 24.017 - 24.020 mm 0.9455 - 0.9456 in. 

PISTON RINGS 

DESCRIPTION SPECIFICATION 

Metric Standard 

Ring Gap 

Top Compression Ring 0.20 - 0.36 mm 0.0079 - 0.0142 in. 

Second Compression Ring 0.37 - 0.63 mm 0.0146 - 0.0249 in. 

Oil Control (Steel Rails) 0.25 - 0.76 mm 0.0099 - 0.30 in. 

Side Clearance 

Top Compression Ring 0.051 - 0.094 mm 0.0020 - 0.0037 in. 

Second Compression Ring 0.040 - 0.080 mm 0.0016 - 0.0031 in. 

Oil Ring (Steel Ring) 0.019 - 0.229 mm 0.0007 - 0.0091 in. 

Ring Width 

Top Compression Ring 1.472 - 1.490 mm 0.057 - 0.058 in. 

Second Compression Ring 1.472 - 1.490 mm 0.057 - 0.058 in. 

Oil Ring (Steel Rails) 0.445 - 0.470 mm 0.017 - 0.018 in. 

CONNECTING RODS 

DESCRIPTION SPECIFICATION 

Metric Standard 
Bearing Clearance 0.006 - 0.044 mm 0.0002 - 0.0017 in. 

Side Clearance 0.10 - 0.35 mm 0.004 - 0.0138 in. 

Piston Pin Clearance 0.015 - 0.028 mm 0.0006 - 0.0011 in. 

Bearing Bore Out of Round (MAX) 0.004 mm 0.0002 in. 

Total Weight (Less Bearing) 612 grams 21.588 ounces 
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CRANKSHAFT 

DESCRIPTION SPECIFICATION 

Metric Standard 

Main Bearing Journal Diameter 63.488 - 63.512 mm 2.4996 - 2.5005 in. 

Bearing Clearance 0.002 - 0.046 mm 0.00008 - 0.0018 in. 

Out of Round (MAX) 0.005 mm 0.0002 in. 

Taper (MAX) 0.006 mm 0.0004 in. 

End Play 0.052 - 0.282 mm 0.0021 - 0.0112 in. 

End Play (MAX) 0.282 mm 0.0112 in. 

Connecting Rod Journal Diameter 57.908 - 57.892 mm 2.2798 - 2.2792 in. 

Bearing Clearance 0.006 - 0.044 0.0002 - 0.0011 in. 

Out of Round (MAX) 0.005 mm 0.0002 in. 

Taper (MAX) 0.006 mm 0.0002 in. 

CAMSHAFT 

DESCRIPTION SPECIFICATION 

Metric Standard 

Bore Diameter 26.02 - 26.04 mm 1.0245 - 1.0252 in. 

Bearing Journal Diameter 25.975 - 25.995 mm 1.0227 - 1.0235 in. 

Bearing Clearance 0.025 - 0.065 mm 0.001 - 0.0026 in. 

Bearing Clearance (MAX) 0.065 mm 0.0026 in. 

End Play 0.075 -0 .200 mm 0.003 - 0.0079 in. 

End Play (MAX) 0.200 mm 0.0079 in. 

VALVE TIMING 

DESCRIPTION SPECIFICATION 

Intake 

Opens (BTDC) 5.6° 

Closes (ATDC) 240.1 ° 

Duration 245.7° 

Exhaust 

Opens (BTDC) 241.5° 

Closes (ATDC) 20.1° 

Duration 261.6° 

Valve Overlap 25.7° 

VALVES 

DESCRIPTION SPECIFICATION 

Metric I Standard 

Face Angle 45° - 45.5° 

Head Diameter I 



9 - 2458 ENGINE OM 3.7L - SERVICE INFORMATION ------------- DR 

Intake 48.52 - 48.78 mm 1.9103 - 1.9205 in. 

Exhaust 36.87 - 37.13 mm 1.4516 -1.4618 in. 

Length (Overall) 

Intake 113.45 - 114.21 mm 4.4666 - 4.4965 in. 

Exhaust 114.92 - 115.68 mm 4.5244 - 4.5543 in. 

Stem Diameter 

Intake 6.931 - 6.957 mm 0.2729 - 0.2739 in. 

Exhaust 6.902 - 6.928 mm 0.2717 - 0.2728 in. 

Stem-ta-Guide Clearance 

Intake 0.018 - 0.069 mm 0.0008 - 0.0028 in. 

Exhaust 0.047 - 0.098 mm 0.0019 - 0.0039 in. 

Max. Allowable Stem-to-Guide 
Clearance (Rocking Method) 

Intake 0.069 mm 0.0028 in. 

Exhaust 0.098 mm 0.0039 in. 

Valve Lift (Zero Lash) 

Intake 12.00 mm 0.472 in. 

Exhaust 12.00 mm 0.472 in. 

VALVE SPRING 

DESCRIPTION SPECIFICATION 

Free Length (Approx) 

Intake 

Exhaust - w/damper 

Spring Force (Valve Closed) 

Metric 

48.18 mm 

49.2 mm 

Intake 332.0 - 368.0 N @ 40.12 mm 

Exhaust - (without damper) 356 - 394 N @ 39.12 mm 

Spring Force (Valve Open) 

Intake 948.0 - 1038.0 N @ 28.12 mm 

Exhaust - without damper 874 - 956 N @ 27.12 mm 

Number of Coils 

Wire Diameter 

Intake 

Exhaust 

Intake 

Exhaust 

Installed Height (Spring Seat to 
Bottom of Retainer) 

Nominal 

Intake 

4.77 x 3.80 mm 

4.66 x 3.72 mm 

40.12 mm 

7.30 

7.15 

Standard 

1.896 in. 

1.973 in. 

74.63 - 82.72 Ibs. @ 1.5795 in. 

80.031 - 88.57 Ibs. @ 1.54 in. 

213.2 - 233.8Ibs. @ 1.107 in. 

196.5 - 214.9 Ibs. @ 1.067 in. 

0.1878 x 0.1496 in. 

0.1843 x .1464 in. 

1.579 in. 
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Exhaust - w/damper I 40.12 mm 1.579 in. 

CYLINDER HEAD 

DESCRIPTION SPECIFICATION 

Metric Standard 

Gasket Thickness (Compressed) 0.7mm (0.0276 in.) 

Valve Seat Angle 44.5° - 45.0° 

Valve Seat Runout (MAX) 0.051 mm 0.002 in. 

Valve Seat Width 

Intake 1.75 - 2.36 mm 0.0698 - 0.0928 in. 

Exhaust 1.71 - 2.32 mm 0.0673 - 0.0911 in. 

Guide Bore Diameter (Std.) 6.975 - 7.00 mm 0.2747 - 0.2756 in. 

Cylinder Head Warpage (Flatness) 0.0508 mm 0.002 in. 

OIL PUMP 

DESCRIPTION SPECIFICATION 

Metric Standard 

Clearance Over Rotors/End Face 0.095 mm 0.0038 in. 
(MAX) 

Cover Out - of -Flat (MAX) 0.025 mm 0.001 in. 

Inner and Outer Rotor Thickness 12.02 mm 0.4731 in. 

Outer Rotor to pocket (Diametral) . 235 mm 0.0093 in . 
clearance (MAX) 

Outer Rotor Diameter (MIN) 85.925 mm 0.400 in. 

lip Clearance Between Rotors 0.150 mm 0.006 in. 
(MAX) 

OIL PRESSURE 

SPECIFICATION SPECIFICATION 

Metric Standard 

At Curb Idle Speed (MIN)* 25 kPa 4 psi 

@ 3000 rpm 170 - 758 kPa 25 - 110 psi 

* CAUTION: If pressure is zero at curb idle, DO NOT run engine at 3000 rpm. 

TORQUE 

DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Bolt - Camshaft 

Non - Oiled Sprocket Bolt 122 90 -
Bearing Cap Bolts 11 - 100 

Bolt - Counterbalance shaft retaining 28 - 250 

Borts - liming Chain Cover 58 43 -
Bolts - Connecting Rod Cap 27 20 -

PLUS 900 TURN 

Bolts - Bed Plate Refer to Procedure 
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DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Bolt - Crankshaft Damper 175 130 -

Bolts - Cylinder Head 

M11 Bolts Refer To Procedure 

M8 Bolts Refer To Procedure 

Bolts - Cylinder Head Cover 12 - 105 

Bolts - Exhaust Manifold 25 18 -
Nuts - Exhaust Manifold Heat Shield 8 - 72 

Then loosen 45° 

Bolts - Flexplate 95 70 -
Bolts - Engine Mount Bracket to Block 61 45 -
Bolts - Rear Mount to Transmission 46 34 -
Bolts - Generator Mounting 

M10 Bolts 54 40 -
M8 Bolts 28 - 250 

Bolts - Intake Manifold 12 - 105 

Refer to Procedure for Tightening Sequence 

Bolts - Oil Pan 15 - 130 

Plug - Oil Pan-Drain 34 25 -
Bolts - Oil Pump 28 - 250 

Bolts - Oil Pump Cover 12 - 105 

Bolt and Nut - Oil Pickup Tube 28 - 250 

Bolt - Oil Dipstick Tube to Engine Block 15 - 130 

Bolts - Oil Fill Tube 12 - 105 

Bolts - Timing Chain Guide 28 - 250 

Timing Chain Tensioner Arm 28 - 250 

Bolts - Hydraulic Tensioner 28 - 250 

Bolts - Timing Chain Primary Tensioner 28 - 250 

Bolt - Timing Drive Idler Sprocket 34 25 -
Bolts - Thermostat Housing 12 - 105 

Bolts - Water Pump 58 43 -
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SPECIAL TOOLS 

Spanner Wrench 6958 
Handle C-4171 

Adapter Pins 8346 Rear Crankshaft Sea/Installer 8349 

Front Crankshaft Seal Remover 8511 
Rear Crankshaft Seal Remover 8506 

Connecting Rod Guides 8507 

Front Crankshaft Sea/Installer 8348 



9 - 2462 ENGINE - 3.7L - SERVICE INFORMATION ------------ DR 

Crankshaft Damper Installer 8512 

VALVE SPRING COMPRESSOR 8426 

Puller 1026 

ENGINE LIFTING FIXTURE 8427 

Crankshaft Damper Removal Insert 8513 

CAMSHAFT HOLDER 8428 

Chain Tensioner Wedge 8379 

Chain Tensioner Pins 8514 HOLDER SECONDARY CAMSHAFT CHAIN 8429 
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Remover, Rocker Arm 8516 

Idler Shaft Remover 8517 

Valve Spring Compressor Adapters 8519 

INSTALLER .. REMOVER - COUNTER BALANCE 
SHAFTB641 

Valve Spring Tester C-647 

S011d42b 

Dial Indicator C-3339 

Valve Spring Compressor C-3422-B 

8011c9fa 

Bore Size Indicator C-119 
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Oil Pressure Gauge C-3292 

ENGINE SUPPORT FIXTURE 8534 

Piston Ring Compressor C .. 385 

Pressure Tester Kit 7700 

Bloc-Chek-Kit C-3685-A 
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ELEMENT-AIR CLEANER 

REMOVAL 

1. Loosen clamp (1) and disconnect air duct (2) at air 
cleaner cover (3)~ 

2. Pry over 4 spring clips (5) from housing cover (3). 
3. Release housing cover (3) from locating tabs on 

housing and remove cover. 

4. Remove air cleaner element (filter) from housing. 

5. Clean inside of housing before replacing element. 

INSTALLATION 
1. Install filter element into housing. 

2. Position housing cover (3) into housing locating 
tabs. 

3. Pry up 4 spring clips (5) and lock cover to' housing. 

4. Install air duct (2) to air cleaner cover (3) and 
tighten hose clamp (1) to 3 N·m (30 in. Ibs.). 
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HOUSING-AIR CLEANER 

REMOVAL 
1. Loosen clamp (1) and disconnect air duct (2) at air 

cleaner cover (3). 

2. Lift entire housing (1) assembly from 4 locating 
pins (2). 
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INSTALLATION 
1. Position housing assembly (1) into 4 locating pins 

(2). 

2. Connect air duct (2) at air cleaner cover (3) and 
tighten clamp (1). 
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CYLINDER HEAD- LEFT 

DIAGNOSIS AND TESTING - CYLINDER HEAD GASKET 
A cylinder head gasket leak can be located between adjacent cylinders or between a cylinder and the adjacent 
water jacket. 

Possible indications of the cylinder head gasket leaking between adjacent cylinders are: 
• Loss of engine power 
• Engine misfiring 
• Poor fuel economy 

Possible indications of the cylinder head gasket leaking between a cylinder and an adjacent water jacket are: 
• Engine overheating 
• Loss of coolant 
• Excessive steam (white smoke) emitting from exhaust 
• Coolant foaming 

CYLINDER-TO-CYLINDER LEAKAGE TEST 
To determine if an engine cylinder head gasket is leaking between adjacent cylinders, follow the procedures in Cyl
inder Compression Pressure Test (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). An engine cylinder head 
gasket leaking between adjacent cylinders will result in approximately a 50 - 70% reduction in compression pres
sure. 

CYLINDER-TO-WATER JACKET LEAKAGE TEST 

WARNING: USE EXTREME CAUTION WHEN THE ENGINE IS OPERATING WITH COOLANT PRESSURE CAP 
REMOVED. 

VISUAL TEST METHOD 

With the engine cool, remove the coolant pressure cap. Start the engine and allow it to warm up until thermostat 
opens. 

If a large combustion/compression pressure leak exists, bubbles will be visible in the coolant. 

COOLING SYSTEM TESTER METHOD 

WARNING: WITH COOLING SYSTEM TESTER IN PLACE, PRESSURE WILL BUILD UP FAST. EXCESSIVE 
PRESSURE BUILT UP, BY CONTINUOUS ENGINE OPERATION, MUST BE RELEASED TO A SAFE PRESSURE 
POINT. NEVER PERMIT PRESSURE TO EXCEED 138 kPa (20 psi). 

Install Cooling System Tester 7700 or equivalent to pressure cap neck. Start the engine and observe the tester's 
pressure gauge. If gauge pulsates with every power stroke of a cylinder a combustion pressure leak is evident. 

CHEMICAL TEST METHOD 

Combustion leaks into the cooling system can also be checked by using Bloc-Chek Kit C-3685-A or equivalent. 
Perform test following the procedures supplied with the tool kit. 

REMOVAL 
1. Disconnect the negative cable from the battery. 

2. Raise the vehicle on a hoist. 

3. Disconnect the exhaust pipe at the left side exhaust manifold. 

4. Drain the engine coolant (Refer to 7 - COOLING - STANDARD PROCEDURE). 

5. Lower the vehicle. 

6. Remove the intake manifold (Refer to 9 - ENGINE/MANIFOLDS/INTAKE MANIFOLD - REMOVAL). 
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7. Remove the master cylinder and booster assembly (Refer to 5 ~ BRAKES/HYDRAULIC/MECHANICAUPOWER 
BRAKE BOOSTER· REMOVAL). 

8. Remove the cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) -
REMOVAL). 

9. Remove the fan shroud and fan blade assembly 
(Refer to 7 - COOLING/ENGINE/RADIATOR FAN -
REMOVAL). 

10. Remove accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS 
REMOVAL). 

11. Remove the power steering pump and set aside. 

12. Rotate the crankshaft until the damper timing 
mark is aligned with TDC indicator mark (2). 

eOca8813 

13. Verify the V6 mark on the camshaft sprocket is at the 12 o'clock position. Rotate the crankshaft one turn if 
necessary. 

14. Remove the crankshaft damper (Refer to 9 - ENGINE/ENGINE BLOCKIVIBRATION DAMPER - REMOVAL). 

15. Remove the timing chain cover (Refer to 9 - ENGINENALVE TIMINGITIMING BELT I CHAIN COVER(S) -
REMOVAL). 



9 - 2470 ENGINE - 3.7L - SERVICE INFORMATION ------------- DR 

16. Lock the secondary timing chains to the idler 
sprocket using Special Tool 8429 Timing Chain 
Holding Fixture. 

NOTE: Mark the secondary timing chain prior to 
removal to aid in installation. 

17. Mark the secondary timing chain, one link on 
each side of the V6 mark on the camshaft drive 
gear. 

18. Remove the left side secondary chain tensioner. 
Refer to Timing Chain and Sprockets. 

19. Remove the cylinder head access plug. 

20. Remove the left side secondary chain guide 
(Refer to 9 - ENGINENALVE TIMINGfTlMING 
BELT/CHAIN AND SPROCKETS - REMOVAL). 

21. Remove the retaining bolt and the camshaft drive 
gear. 

CAUTION: Do not allow the engine to rotate. 
Severe damage to the valve train can occur. 

CAUTION: Do not overlook the four smaller bolts 
at the front of the cylinder head. Do not attempt to 
remove the cylinder head without removing these 
four bolts. 

80cb5655 

NOTE: The cylinder head is attached to the cylinder block with twelve bolts. 

22. Remove the cylinder head retaining bolts. 

23. Remove the cylinder head and gasket. Discard the gasket. 

CAUTION: Do not lay the cylinder head on its gasket sealing surface, due to the design of the cylinder head 
gasket any distortion to the cylinder head sealing surface may prevent the gasket from properly sealing 
resulting in leaks. 
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INSTALLATION 

NOTE: The cylinder head bolts are tightened using 
a torque plus angle procediJre. The bolts must be 
examined BEFORE reuse. If the threads are 
necked down (2) the bolts should be replaced. 

Necking can be checked by holding a straight edge 
against the threads. If all the threads do not contact 
the scale. the bolt should be replaced. 

CAUTION: When cleaning cylinder head and cylin
der block surfaces, DO NOT use a metal scraper 
(1) because the surfaces could be cut or ground. 
Use only a wooden or plastic scraper. 

1. Clean the cylinder head and cylinder block mating 
surfaces. 

80885280 

SOb76eba 
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2. Position the new cylinder head gasket on the locat
ing dowels. 

CAUTION: When installing cylinder head, use care 
not damage the tensioner arm or the guide arm. 

3. Position the cylinder head onto the cylinder block. 
Make sure the cylinder head seats fully over the 
locating dowels. 

NOTE: The four smaller cylinder head mounting 
bolts require sealant to be added to them before 
installing. Failure to do so may cause leaks. 

4. Lubricate the cylinder head bolt threads with clean 
engine oil and install the eight M11 bolts. 

5. Coat the four M8 cylinder head bolts with Mopar® 
Lock and Seal Adhesive then install the bolts. 

NOTE: The cylinder head bolts are tightened using 
an angle torque procedure, however, the bolts are 
not a torque-to-yield design. 

LEFT BANK 

6. Tighten the bolts in sequence using the following steps and torque values: 
• Step 1: Tighten bolts 1-8. 27 N·m (20 ft. Ibs.). 

0* 0* e* 
D[ ) 
e· • U 

.Q. 
~ 
RIGHT BANK 

8Ocb8871 

• Step 2: Verify that bolts 1-8, all reached 27 N·m (20 ft. Ibs.). by repeating step 1 without loosening the bolts. 
• Tighten bolts 9 thru 12 to 14 N·m (10 ft. Ibs.). 
• Step 3: lighten bolts 1-8, 90 degrees. 
• Step 4: lighten bolts 1-8, 90 degrees, again. Tighten bolts 9-12, 26 N·m (19 ft. lbs.) 

7. Position the secondary chain onto the camshaft drive gear, making sure one marked chain link is on either side 
of the V6 mark on the gear then using Special Tool 8428 Camshaft Wrench, position the gear onto the camshaft. 

CAUTION: Remove excess oil from camshaft sprocket retaining bolt before reinstalling bolt. Failure to do so 
may cause over-torqueing of bolt resulting in bolt failure. 

8. Install the camshaft drive gear retaining bolt. 

9. Install the left side secondary chain guide (Refer to 9 - ENGINENALVE TIMINGfTlMING BELT/CHAIN AND 
SPROCKETS - INSTALLATION). 

10. Install the cylinder head access plug. 

11. Re-set and install the left side secondary chain tensioner (Refer to 9 - ENGINENALVE TIMlNGfTlMING BELT/ 
CHAIN AND SPROCKETS INSTALLATION). 

12. Remove Special Tool 8429. 

13. Install the timing chain cover (Refer to 9 - ENGINENALVE TIMINGfTlMING BELT / CHAIN COVER(S) -
INSTALLATION). 

14. Install the crankshaft damper (Refer to 9 - ENGINE/ENGINE BLOCKIVIBRATION DAMPER - INSTALLATION). 
Tighten damper bolt 175 N·m (130 Ft. Lbs.). 

15. Install the power steering pump. 

16. Install the fan blade assembly and fan shroud (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - INSTALLA
TION). 

17. Install the cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTAL
LATION). 

18. Install the master cylinder and booster assembly (Refer to 5 - BRAKES/HYDRAULIC/MECHANICAUPOWER 
BRAKE BOOSTER - INSTALLATION). 

19. Install the intake manifold (Refer to 9 - ENGINE/MANIFOLDS/INTAKE MANIFOLD - INSTALLATION). 

20. Refill the cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE). 
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21. Raise the vehicle. 

22. Install the exhaust pipe onto the left exhaust manifold. 

23. Lower the vehicle. 

24. Connect the negative cable to the battery. 

25. Start the engine and check for leaks. 
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CAMSHAFT 

DESCRIPTION 
The camshafts consist of powdered metal steel lobes which are sinter-bonded to a steel tube. Four bearing journals 
are machined into the camshaft. Camshaft end play is controlled by two thrust walls that border the nose piece 
journal. 

REMOVAL 

CAUTION: When the timing chain is removed and the cylinder heads are still installed, DO NOT forcefully 
rotate the camshafts or crankshaft independently of each other. Severe valve and/or piston damage can 
occur. 

CAUTION: When removing the cam sprocket, timing chains or camshaft, Failure to use the Wedge Locking 
Tool 8379 will result in hydraulic tensioner ratchet over extension, requiring timing chain cover removal to 
reset the tensioner ratchet. 

1. Remove cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) -
REMOVAL). 

2. Set engine to TDC cylinder #1, camshaft sprocket 
V6 marks at the 12 o'clock position. 

3. Mark one link on the secondary timing chain on 
both sides of the V6 mark on the camshaft 
sprocket to aid in installation. 

CAUTION: Do not hold or pry on the camshaft tar
get wheel (Located on the right side camshaft 
sprocket) for any reason, Severe damage will 
occur to the target wheel resulting in a vehicle no 
start condition. 

4. Loosen but DO NOT remove the camshaft sprocket 
retaining bolt. Leave the bolt snug against the 
sprocket. 

NOTE: The timing chain tensioners must be 
secured prior to removing the camshaft sprockets. 
Failure to secure tensioners will allow the tension
ers to extend, requiring timing chain cover 
removal in order to reset tensioners. 

80c41ef3 

CAUTION: Do not force wedge past the narrowest point between the chain strands. Damage to the tension
ers may occur. 

5. Position the Wedge Locking Tool 8379 between the timing chain strands, tap the tool to securely wedge the 
timing chain against the tensioner arm and guide. 
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6. Hold the camshaft with Camshaft Holder 8428 , 
while removing the camshaft sprocket bolt and 
sprocket. 

7. Using the Camshaft Holder 8428, gently allow the 
camshaft to rotate 5° clockwise until the camshaft 
is in the neutral position (no valve load). 

8. Starting at the outside working inward, loosen the 
camshaft bearing cap retaining bolts 1/2 turn at a 
time. Repeat until all load is off the bearing caps. 

CAUTION: DO NOT STAMP OR STRIKE THE CAM
SHAFT BEARING CAPS. SEVERE DAMAGE WILL 
OCCUR TO THE BEARING CAPS. 

NOTE: When the camshaft is removed the rocker 
arms may slide downward, mark the rocker arms 
before removing camshaft. 

9. Remove the camshaft bearing caps and the 
camshaft. 

INSTALLATION 
1. Lubricate camshaft journals with clean engine oil. 

NOTE: Position the left side camshaft so that the 
camshaft sprocket dowel is near the 1 o'clock 
position, This will place the camshaft at the neu
tral position easing the installation of the camshaft 
bearing caps. 

2. Position the camshaft into the cylinder head. 

3. Install the camshaft bearing caps, hand tighten the 
retaining bolts. 

NOTE: Caps should be installed so that the 
stamped numbers on the caps are in numerical 
order, (1 through 4) from the front to the rear of 
the engine. All caps should be installed so that the 
stamped arrows on the caps point toward the front 
of the engine. 

4. Working in 1/2 turn increments, tighten the bearing 
cap retaining bolts starting with the middle cap 
working outward. 

5. Tighten the camshaft bearing cap retaining bolts to 
11 N·m (100 in. Ibs.). 

9 - 2475 

80CGCOa4 

8OBa1e9b 

6. Position the camshaft drive gear into the timing chain aligning the VB mark between the two marked chain links 
(Two links marked during removal). 

7. Using the Camshaft Holder 8428. rotate the camshaft untit the camshaft sprocket dowel is aligned with the slot 
in the camshaft sprocket. Install the sprocket onto the camshaft. 

CAUTION: Remove excess oi I from camshaft sprocket bolt. Faifure to do so can cause bolt over-torque 
resulting in bolt failure. 

8. Remove excess oil from bolt, then instaH the camshaft sprocket retaining bolt and hand tighten. 

9. Remove Wedge Locking Tool 8379. 
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10. Using the Spanner Wrench 6958 with adapter pins 8346, tighten the camshaft sprocket retaining bolt to 122 
N·m (90 ft. Ibs.). 

11. Install the cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTAL
LATION). 
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COVER-CYLINDER HEAD 

DESCRIPTION 
The cylinder head covers (1,2) are made of glass re
enforced thermoset plastic, and are not interchangable 
from side-to-side. 

REMOVAL 
1. Disconnect negative cable from battery. 

2. Remove the resonator assemble and air inlet hose. 

3. Disconnect injector connectors and un-clip the 
injector harness. 

4. Route injector harness in front of cylinder head 
cover. 

5. Disconnect the left side breather tube and remove 
the breather tube. 

6. Remove the cylinder head cover mounting bolts 
(1 ). 

7. Remove cylinder head cover (1) and gasket. 

NOTE: The gasket may be used again, providing 
no cuts, tears, or deformation has occurred. 
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INSTALLATION 

CAUTION: Do not use harsh cleaners to clean the 
cylinder head covers. Severe damage to covers 
may occur. 

NOTE: The gasket may be used again, provided no 
cuts, tears, or deformation has occurred. 

1. Clean cylinder head cover and both sealing sur· 
faces. Inspect and replace gasket as necessary. 

2. Install cylinder head cover (2). 

3. Tighten cylinder head cover bolts (1) and double 
ended studs to 12 N·m (105 in. Ibs.). 

4. Install left side breather and connect breather tube. 

5. Connect injector electrical connectors and injector 
harness retaining clips. 

6. Install the resonator and air inlet hose. 

7. Connect negative cable to battery. 
aOCb41a5 
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VALVES & SEATS-INTAKE/EXHAUST 

DESCRIPTION 
The valves are made of heat resistant steel and have chrome plated stems to prevent scuffing. Each valve is actu
ated by a roller rocker arm which pivots on a stationary lash adjuster. All valves use three bead lock keepers to 
retain the springs and promote valve rotation. 

STANDARD PROCEDURE ... REFACING 

NOTE: Valve seats that are worn or burned can be 
reworked, provided that correct angle and seat 
width are maintained. Otherwise the cylinder head 
must be replaced. 

CD~·~ ® 
~ 

NOTE: When refacing valves (4) and valve seats, it 
is important that the correct size valve guide pilot 
be used for reseating stones. A true and complete 
surface must be obtained. 

1. Using a suitable dial indicator measure the center 
of the valve seat. Total run out must not exceed 
0.051 mm (0.002 in). 

® 

~ 
2. Apply a small amount of Prussian blue to the valve 

seat, insert the valve into the cylinder head, while CD 
applying light pressure on the valve rotate the ® 
valve. Remove the valve and examine the valve 
face. If the blue is transferred below the top edge 
of the valve face, lower the valve seat using a 15 
degree stone. If the blue is transferred to the bot- 801)8983f 

tom edge of the valve face, raise the valve seat 
using a 65 degree stone. 

3. When the seat is properly positioned the width of the intake seat must be 1.75 - 2.36 mm (0.0689 • 0.0928 in.) 
and the exhaust seat must be 1.71 - 2.32 mm (0.0673 - 0.0911 in.). 

4. Check the valve spring (6) installed height after refacing the valve and seat. The installed height for both intake 
and exhaust valve springs must not exceed 40.74 mm (1.6039 in.) 

S. The valve seat and valve face must maintain a face angle of 44.S - 45 0 angle. 
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REMOVAL 

NOTE: The cylinder heads must be removed in 
order to perform this procedure. 

1. Remove rocker arms and lash adjusters (Refer to 9 
• ENGINE/CYLINDER HEAD/ROCKER ARM / 
ADJUSTER ASSY - REMOVAL). 

2. Remove the camshaft bearing caps and the cam
shaft. 

NOTE: All valve springs and valves are removed in 
the same manner; this procedure only covers one 
valve and valve spring. 

3. Using Valve Spring Compressor C-3422-8 or 
C-3422-C and Adapter 8519, compress the valve 
spring. 

NOTE: It may be necessary to tap the top of the 
valve spring to loosen the spring retainers locks 
enough to be removed. 

4. Remove the two spring retainer lock halves. 

NOTE: the valve spring is under tension use care when releasing the valve spring compressor. 

5. Remove the valve spring compressor. 

6. Remove the spring retainer, and the spring. 

NOTE: Check for sharp edges on the keeper grooves. Remove any burrs from the valve stem before remov
ing the valve from the cylinder head. 

7. Remove the valve from the cylinder head. 

NOTE: The valve stem seals are common between intake and exhaust. 

8. Remove the valve stem seal. Mark the valve for proper installation. 

TESTING VALVE SPRINGS 

NOTE: Whenever the valves are removed from the 
cylinder head it is recommended that the valve 
springs be inspected and tested for reuse. 

Inspect the valve springs for physical signs of wear or 
damage. Turn table of tool C-647 (1) until surface is in 
line with the 40.12 mm (1.579 in.) mark on the 
threaded stud and the zero mark on the front. Place 
spring over the stud on the table and lift compressing 
lever to set tone device. Pull on torque wrench until a 
Ping IS heard. Take reading on torque wrench at this 
instant. Multiply this reading by two. This will give the 
spring load at test length. Fractional measurements 
are indicated on the table for finer adjustments. Refer 
to Specifications Section to obtain specified height and 
allowable tensions. Replace any springs that do not 
meet specifications. 
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INSTALLATION 
1. coat the valve stem with clean engine oil and insert 

it into the cylinder head. 

2. Install the valve stem seal. make sure the seal is 
fully seated and that the garter spring at the top of 
the seal is intact. 

3. Install the spring and the spring retainer. 

4. Using the valve spring compressor, compress the 
spring and install the two valve spring retainer 
halves. 

5. Release the valve spring compressor and make 
sure the two spring retainer halves and the spring 
retainer are funy seated. 

6. Lubricate the camshaft journal with clean engine oil 
then Position the camshaft (with the sprocket dowel 
on the left camshaft at 11 o'clock and the right 
camshaft at 12 o'clock), then position the camshaft 
bearing caps. 

7. Install the camshaft bearing cap retaining bolts. 
lighten the bolts 9-13 N·m (100 in. Ibs.) in 1/2 turn 
increments in the sequence shown. 

8. Position the hydraulic lash adjusters and rocker 
arms (Refer to 9 - ENGINE/CYLINDER HEAD/ 
ROCKER ARM / ADJUSTER ASSY 
INSTALLATION). 

8Ob8983f 

808a1e9b 
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ARM-VALVE ROCKER 

DESCRIPTION 
The rocker arms are steel stampings with an integral roller bearing. The rocker arms incorporate a 2.8 mm (0.5 
inch) oil jet hole in the tash adjuster socket for roller and camshaft lubrication. 

REMOVAL 

NOTE: Disconnect the battery negative cable to 
prevent accidental starter engagement. 

1. Remove the cylinder head cover (Refer to 9 -
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
GOVER(S) - REMOVAL). 

2. For rocker arm removal on cylinder No.4, Rotate 
the crankshaft until cylinder No. 1 is at BOG intake 
stroke. 

3. For rocker arm removal on cylinder No.1, Rotate 
the crankshaft until cylinder No.1 is at BOG com
bustion stroke. 

4. For rocker arm removal on cylinders No.3 and No. 
5, Rotate the crankshaft until cylinder No. 1 is at 
TDG exhaust stroke. 

5. For rocker arm removal on cylinders No. 2 and No. 
6, Rotate the crankshaft until cylinder No. 1 is at 
TOG ignition stroke. 

6. Using the Rocker Arm Remover/Installer 8S16A (2) 
, press downward on the valve spring, remove 
rocker arm. 

INSTALLATION 

CAUTION: Make sure the rocker arms are Installed 
with the concave pocket over the lash adjusters. 
Failure to do so may cause severe damage to the 
rocker arms and/or lash adjusters. 

NOTE: Coat the rocker arms with clean engine oil 
prior to installation. 

1. For rocker arm installation on cylinders No.4, 
Rotate the crankshaft until cylinder No. 1 is at BOG 
intake stroke. 

2. For rocker arm installation on cylinder No.1, 
Rotate the crankshaft until cylinder No. 1 is at BDC 
combustion stroke. 

3. For rocker arm installation on cylinders No. 3 and 
No.5, Rotate the crankshaft until cylinder No. 1 is 
at TOG exhaust stroke. 

4. For rocker arm installation on cylinders No. 2 and 
No.6, Rotate the crankshaft until cylinder No. 1 is 
at TOG ignition stroke. 

5. Using the Rocker Arm Remover/Installer 8516A (2) 
press downward on the valve spring, install rocker arm. 
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6. Install the cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTAL
LATION). 
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SEALS-VALVE GUIDE 

DESCRIPTION 
The valve guide seals are made of rubber and incorporate an integral steel valve spring seat. The integral garter 
spring maintains consistent lubrication control to the valve stems. 
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SPRINGS-VALVE 

DESCRIPTION 

9 - 2485 

The valve springs are made from high strength chrome silicon steel. The springs are NOT common for intake and 
exhaust applications. The exhaust spring has an external damper. The valve spring seat is integral with the valve 
stem seal, which is a positive type seal to control lubrication. 

REMOVAL 
1. Remove the cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) -

REMOVAL). 

2. Using the Valve Spring Remover/Installer 8516A, remove the rocker arms and the hydraulic lash adjusters. 

3. Remove the spark plug for the cylinder the valve spring and seal are to be removed from. 

4. Apply shop air to the cylinder to hold the valves in place when the spring is removed. 

NOTE: All six valve springs and seals are removed in the same manner; this procedure only covers one 
valve seal and valve spring. 

5. Using the Valve Spring Compressor 8387, compress the valve spring. 

NOTE: It may be necessary to tap the top of the valve spring to loosen the spring retainers locks enough to 
be removed. 

6. Remove the two spring retainer lock halves. 

NOTE: the valve spring is under tension use care when releasing the valve spring compressor. 

7. Remove the valve spring compressor. 

NOTE: The valve springs are NOT common between intake and exhaust. 

8. Remove the spring retainer, and the spring. 

9. Remove the valve stem seal. 

NOTE: The valve stem seals are common between intake and exhaust. 

INSTALLATION 

NOTE: All six valve springs and seals are removed in the same manner; this procedure only covers one 
valve seal and valve spring. 

1. Apply shop air to the cylinder to hold the valves in place while the spring is installed. 

NOTE: The valve stem seals are common between intake and exhaust. 

2. rnstall the valve stem seal. 

NOTE: The valve springs are NOT common between intake and exhaust. 

3. Install the spring retainer, and the spring. 

4. Using the Valve Spring Compressor 8387, compress the valve spring. 

5. Install the two spring retainer lock halves. 

NOTE: the valve spring is under tension use care when releasing the valve spring compressor. 

6. Remove the valve spring compressor. 

7. Disconnect the shop air to the cylinder. 

8. Install the spark plug for the cyHnder the valve spring and seal was installed on. 
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9. Using Valve Spring Remover/Installer 8516, install the rocker arms and the hydraulic lash adjusters. 

10. Install the cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTAL
LATION). 
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CYLINDER HEAD-RIGHT 

DIAGNOSIS AND TESTING - HYDRAULIC LASH ADJUSTER 
A tappet-like noise may be produced from several items. Check the following items. 

1. Engine oil level too high or too low. This may cause aerated oil to enter the adjusters and cause them to be 
spongy. 

2. Insufficient running time after rebuilding cylinder head. Low speed running up to 1 hour may be required. 

3. Turn engine off and let set for a few minutes before restarting. Repeat this several times after engine has 
reached normal operating temperature. 

4. Low oil pressure. 

5. The oil restrictor in cylinder head gasket or the oil passage to the cylinder head is plugged with debris. 

6. Air ingested into oil due to broken or cracked oil pump pick up. 

7. Worn valve guides. 

8. Rocker arm ears contacting valve spring retainer. 

9. Rocker arm loose, adjuster stuck or at maximum extension and still leaves lash in the system. 

10. Oil leak or excessive cam bore wear in cylinder head. 

11. Faulty lash adjuster. 
a. Check lash adjusters for sponginess while installed in cylinder head and cam on camshaft at base circle. 
Depress part of rocker arm over adjuster. Normal adjusters should feel firm when pressed quickly. When pressed 
very slowly, lash adjusters should collapse. 
b. Remove suspected lash adjusters, and replace. 
c. Before installation, make sure adjusters are full of oil. This can be verified by little plunger travel when lash 
adjuster is depressed quickly. 

REMOVAL 

CYLINDER HEAD - RIGHT 
1. Disconnect battery negative cable. 

2. Raise the vehicle on a hoist. 

3. Disconnect the exhaust pipe at the right side 
exhaust manifold. 

4. Drain the engine coolant (Refer to 7 - COOLING -
STANDARD PROCEDURE.) 

5. Lower the vehicle. 

6. Remove the intake manifold. (Refer to 9 - ENGINE/ 
MANIFOLDS/INTAKE MANIFOLD - REMOVAL.) 

7. Remove the cylinder head cover (Refer to 9 -
ENGINE/CYLINDER HEAD - REMOVAL.) 

8. Remove the fan shroud (Refer to 7 - COOLING/ 
ENGINE/RADIATOR FAN - REMOVAL.) 

9. Remove oil fill housing from cylinder head. 

10. Remove accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS 
REMOVAL). 

11. Rotate the crankshaft until the damper timing 
mark is aligned with TDC indicator mark. (2). 
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12. Verify the V6 mark on the camshaft sprocket is at the 12 o'clock position. Rotate the crankshaft one turn if 
necessary. 

13. Remove the crankshaft damper. (Refer to 9 - ENGINE/ENGINE BLOCKNIBRATION DAMPER· REMOVAL.) 

14. Remove the timing chain cover. (Refer to 9 - ENGINENALVE TIMINGfflMING BELT I CHAIN COVER(S) • 
REMOVAL.) 

15. Lock the secondary timing chains to the idler 
sprocket using the Secondary Camshaft Chain 
Holder 8429 (1). 

NOTE: Mark the secondary timing chain prior to 
removal to aid in installation. 

16. Mark the secondary timing chain, one link on 
each side of the V6 mark on the camshaft drive 
gear. 

17. Remove the right side secondary chain tensioner. 
(Refer to 9 - ENGINENALVE TIMINGfflMING 
BELT/CHAIN AND SPROCKETS - REMOVAL.) 

8Ocb5655 
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18. Remove the cylinder head access plug (1,2). 

19. Remove the right side secondary chain guide. 
(Refer to 9 - ENGINENALVE TIMINGITIMING 
BELT/CHAIN AND SPROCKETS - REMOVAL.) 

CAUTION: The nut on the right side camshaft 
sprocket should not be removed for any reason, 
as the sprocket and camshaft sensor target wheel 
is serviced as an assembly. If the nut was 
removed, tighten nut to 5 N·m (44 in. Ibs.). 

20. Remove the retaining bolt and the camshaft drive 
gear. 

CAUTION: Do not allow the engine to rotate. 
severe damage to the valve train can occur. 

CAUTION: Do not overlook the four smaller bolts at the front of the cylinder head. Do not attempt to remove 
the cylinder head without removing these four bolts. 

CAUTION: Do not hold or pry on the camshaft target wheel for any reason. A damaged target wheel can 
result in a vehicle no start condition. 

NOTE: The cylinder head is attached to the cylin
der block with twelve bolts. 

21. Remove the cylinder head retaining bolts. 

22. Remove the cylinder head and gasket. Discard 
the gasket. 

CAUTION: Do not lay the cylinder head on its gas
ket sealing surface, do to the design of the cylin
der head gasket any distortion to the cylinder 
head sealing surface may prevent the gasket from 
properly sealing resulting in leaks. 

.* e*e* 
o 
e* 

LEFT BANK 

e* e* .* 

RIGHT BANK 

80cb8871 
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INSTALLATION 

NOTE: The cylinder head bolts are tightened using 
a torque plus angle procedure. The bolts must be 
examined BEFORE reuse. It the threads are 
necked down (2) the bolts should be replaced. 

Necking can be checked by holding a straight edge 
against the threads. If all the threads do not contact 
the scale, the bolt should be replaced. 

CAUTION: When cleaning cylinder head and cylin
der block surfaces, DO NOT use a metal scraper 
because the surfaces could be cut or ground. Use 
only a wooden or plastic scraper (1). 

1. Clean the cylinder head and cylinder block mating 
surlaces. 

80865280 

80b76eba 
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2. Position the new cylinder head gasket on the locat-
ing dowels. 

CAUTION: When Installing cylinder head, use care 
nol damage the tensloner arm or the guide arm. 

3. Position the cylinder head onto the cylinder block. 
Make sure the cylinder head seats fully over the 
locating dowels. 

NOTE: The four M8 cylinder head mounting bolts 
(1) require sealant to be added to them before 
installing. Failure to do so may cause leaks. 

4. Lubricate the cylinder head bolt threads with clean 
engine oil and install the eight M10 bolts. 

5. Coat the four M8 cylinder head bolts with Mopar 
Lock and Seal Adhesive then install the bolts. 

NOTE: The cylinder head bolts are tightened using 
an angle torque procedure, however, the bolts are 
not a torque-to-yield design. 

•. e*e· 
o 
e· 

LEFT BANK 

6. Tighten the bolts in sequence using the following steps and torque values: 
• Step 1: Tighten bolts 1-8, 27 N·m (20 ft. Ibs.). 

RIGHT BANK 

800b8871 

• Step 2: Verify that bolts 1-8, all reached 27 N·m (20 ft. Ibs.), by repeating step 1 without loosening the bolts. 
Tighten bo.lts 9 thru 12 to 14 N·m (10 ft. Ibs.). 

• Step 3: Tighten bolts 1-8, 90 o. 

• Step 4: Tighten bolts 1-8, 90 ~\ again. lighten bolts 9-12, 26 N·m (19 ft. Ibs.) 

8Ocb5655 
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7. Position the secondary chain (2) onto the camshaft drive gear. making sure one marked chain link is on either 
side of the V6 mark (1) on the gear then using Special Tool 8428 Camshaft Wrench. position the gear onto the 
camshaft. 

CAUTION: Remove excess oil from camshaft sprocket retaining bolt before reinstalling bolt. Failure to do so 
may cause over-torquing of bolt resulting in bolt failure. 

8. Install the camshaft drive gear retaining bolt. 
9. Install the right side secondary chain guide (Refer to 9 - ENGINENALVE TIMINGfTlMING BELT/CHAIN AND 

SPROCKETS - INSTALLATION). 

10. Install the cylinder head access plug (1.2). 

11. Re-set and install the right side secondary chain 
tensioner (Refer to 9 - ENGINENALVE TIMING! 
TIMING BELT!CHAIN AND SPROCKETS -
INSTALLATION). 
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12. Remove Special Tool 8429 (1). 

13. Install the timing chain cover (Refer to 9 -
ENGINENALVE TIMINGfflMING BELT / CHAIN 
COVER(S) - REMOVAL). 

14. Install the crankshaft damper (Refer to 9 -
ENGINE/ENGINE BLOCKNIBRATION DAMPER -
INSTALLATION). Tighten damper bolt 175 N·m 
(130 Ft. Lbs.). 

15. Install accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS 
INSTALLATION). 

16. Install the fan shroud (Refer to 7 - COOLING/EN
GINE/RADIATOR FAN - INSTALLATION). 

17. Install the cylinder head cover (Refer to 9 -
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - INSTALLATION). 

18. Install the intake manifold (Refer to 9 - ENGINE/ 
MANIFOLDSIINTAKE MANIFOLD - INSTALLA
TION). 

19. Instan oil fill housing onto cylinder head. 
BOcb5655 

20. Refill the cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE). 

21. Raise the vehicle. 

22. Install the exhaust pipe onto the right exhaust manifold. 
23. Lower the vehicle. 

24. Reconnect battery negative cable. 

25. Start the engine and check for leaks. 
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CAMSHAFT 

DESCRIPTION 
The camshafts consist of powdered metal steel lobes which are sinter-bonded to a steel tube. Four bearing journals 
are machined into the camshaft. Camshaft end play is controlled by two thrust walls that border the nose piece 
journal. 

REMOVAL 

CAUTION: When the timing chain is removed and the cylinder heads are still installed, DO NOT forcefully 
rotate the camshafts or crankshaft independently of each other. Severe valve and/or piston damage can 
occur. 

CAUTION: When removing the cam sprocket, timing chains or camshaft, Failure to use Wedge Locking Tool 
8379 will result in hydraulic tensioner ratchet over extension, Requiring timing chain cover removal to re-set 
the tensioner ratchet. 

1. Remove the cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) -
REMOVAL). 

2. Set engine to TDC cylinder No.1, camshaft sprocket V6 marks at the 12 o'clock position (1). 

3. Mark one link on the secondary timing chain on both sides of the V6 mark on the camshaft sprocket to aid in 
installation. 
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CAUTION: Do not hold or pry on the camshaft tar
get wheel for any reason, Severe damage will 
occur to the target wheel. A damaged target wheel 
could cause a vehicle no start condition. 

4. Loosen but DO NOT remove the camshaft sprocket 
retaining bolt. Leave bolt snug against sprocket. 

NOTE: The timing chain tensioners must be 
secured prior to removing the camshaft sprockets. 
Failure to secure tensioners will allow the tension
ers to extend, requiring timing chain cover 
removal in order to reset tensioners. 

CAUTION: Do not force wedge past the narrowest 
point between the chain strands. Damage to the 
tensioners may occur. 

5. Position the Wedge Locking Tool 8379 (1) between 
the timing chain strands. Tap the tool to securely 
wedge the timing chain against the tensioner arm 
and guide. 

9 - 2495 
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6. Remove the camshaft position sensor. 

7. Hold the camshaft with Camshaft Holder 8428 (2), 
while removing the camshaft sprocket bolt and 
sprocket. 

8. Starting at the outside working inward, loosen the 
camshaft bearing cap retaining bolts 1/2 turn at a 
time. Repeat until all load is off the bearing caps. 

CAUTION: DO NOT STAMP OR STRIKE THE CAM
SHAFT BEARING CAPS. SEVERE DAMAGE WILL 
OCCUR TO THE BEARING CAPS. 

NOTE: When the camshaft is removed the rocker 
arms may slide downward, mark the rocker arms 
before removing camshaft. 

9. Remove the camshaft bearing caps and the 
camshaft. 

80ccc0a4 

S08a1e9b 
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INSTALLATION 
1. Lubricate camshaft journals with clean engine oil. 

NOTE: Position the right side camshaft so that the 
camshaft sprocket dowel is near the 10 o'clock 
position, This will place the camshaft at the neu
tral position easing the installation of the camshaft 
bearing caps. 

2. Position the camshaft into the cylinder head. 

3. Instan the camshaft bearing caps, hand tighten the 
retaining bolts. 

NOTE: Caps should be installed so that the 
stamped numbers on the caps are in numerical 
order, (1 through 4) from the front to the rear of 
the engine. All caps should be installed so that the 
stamped arrows on the caps point toward the front 
of the engine. 

4. Working in 1/2 turn increments, tighten the bearing 
cap retaining bolts starting with the middle cap 
working outward. 

5. Tighten the camshaft bearing cap retaining bolts to 
11 N·m (100 in. Ibs.). 

808a1e9b 

6. Position the camshaft drive gear into the timing chain aligning the V6 mark between the two marked chain links 
(Two links marked during removal). 
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7. Using the Camshaft Holder 8428 (2), rotate the 
camshaft until the camshaft sprocket dowel is 
aligned with the slot in the camshaft sprocket . 
Install the sprocket onto the camshaft. 

CAUTION: Remove excess oil from camshaft 
sprocket bolt. Failure to do so can cause bolt 
over-torque resulting in bolt failure. 

8. Remove excess oil from camshaft sprocket bolt, 
then install the camshaft sprocket retaining bolt and 
hand tighten. 

9. Remove timing chain wedge special tool 8379 (1). 

10. Using Spanner Wrench 6958 with adapter pins 
8346, tighten the camshaft sprocket retaining bolt 
to 122 N·m (90 ft. Ibs.) 

11. Install the camshaft position sensor. 

12. Install the cylinder head cover (Refer to 9 -
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) INSTALLATION). 

80cccOa4 
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COVER-CYLINDER HEAD 

REMOVAL 
1. Disconnect battery negative cable. 
2. Remove air cleaner assembly, resonator assembly and air inlet hose. 

3. Drain cooling system, below the level of the heater hoses (Refer to 7 - COOLING - STANDARD PROCEDURE). 

4. Remove accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 

5. Remove air conditioning compressor retaining bolts and move compressor to the left. 

6. Remove heater hoses. 

7. Disconnect injector and ignition coil connectors. 

8. Disconnect and remove positive crankcase ventilation (PCV) hose. 

9. Remove oil fill tube. 

10. Un-clip injector and ignition coil harness and move away from cylinder head cover. 

11. Remove right rear breather tube and filter assembly. 

12. Remove cylinder head cover retaining bolts. 

13. Remove cylinder head cover. 

INSTALLATION 

CAUTION: Do not use harsh cleaners to clean the cylinder head covers. Severe damage to covers may 
occur. 

NOTE: The gasket may be used again, provided no cuts, tears, or deformation has occurred. 

1. Clean cylinder head cover and both sealing surfaces. Inspect and repJace gasket as necessary. 

2. Tighten cylinder head COver bolts and double ended studs to 12 N·m (105 in. tbs). 
3. Install right rear breather tube and filter assembly. 

4. Connect injector, ignition coil electrical connectors and harness retaining clips. 
5. Install the oil fill tube. 

6. Install PCV hose. 

7. Install heater hoses. 

8. Install air conditioning compressor retaining bolts. 

9. Install accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 

10. Fill Cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE). 

11. InstaU air cleaner assembly, resonator assembly and air inlet hose. 

12. Connect battery negative cable. 
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ARM-VALVE ROCKER 

DESCRIPTION 
The rocker arms are steel stampings with an integral roller bearing. The rocker arms incorporate a 0.5 mm oil jet 
hole in the lash adjuster socket for roller and camshaft lubrication. 

REMOVAL 

NOTE: Disconnect the battery negative cable to 
prevent accidental starter engagement. 

1. Remove the cylinder head cover (Refer to 9 -
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL). 

2. For rocker arm removal on cylinder No.4, Rotate 
the crankshaft until cylinder No.1 is at BDC intake 
stroke. 

3. For rocker arm removal on cylinder No.1, Rotate 
the crankshaft until cylinder No. 1 is at BDC com
bustion stroke. 

4. For rocker arm removal on cylinders NO.3 and No. 
5, Rotate the crankshaft until cylinder No. 1 is at 
TDC exhaust stroke. 

5. For rocker arm removal on cylinders No.2 and No. 
6, Rotate the crankshaft until cylinder No. 1 is at 
TDC ignition stroke. 

6. Using the Rocker Arm Remover/Installer 8516A (2) 
, press downward on the valve spring, remove 
rocker arm. 

INSTALLATION 

CAUTION: Make sure the rocker arms are installed 
with the concave pocket over the lash adjusters. 
Failure to do so may cause severe damage to the 
rocker arms and/or lash adjusters. 

NOTE: Coat the rocker arms with clean engine oil 
prior to installation. 

1. For rocker arm installation on cylinders No.4, 
Rotate the crankshaft until cylinder No.1 is at BDC 
intake stroke. 

2. For rocker arm installation on cylinder No.1, 
Rotate the crankshaft until cylinder No. 1 is at BDC 
combustion stroke. 

3. For rocker arm installation on cylinders NO.3 and 
No.5, Rotate the crankshaft until cylinder No. 1 is 
at TDC exhaust stroke. 

4. For rocker arm installation on cylinders No.2 and 
No.6, Rotate the crankshaft until cylinder No. 1 is 
at TDC ignition stroke. 

5. Using the Rocker Arm Remover/Installer 8516A (2) 
press downward on the valve spring, install rocker arm. 



DR ------------ ENGINE - 3.7L - SERVICE INFORMATION 9 - 2501 

6. Install the cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTAL
LATION). 



9 - 2502 ENGINE - 3.7L - SERVICE INFORMATION ------------ DR 

SEALS-VALVE GlUOE 

DESCRIPTION 
The valve guide seals are made of rubber and incorporate an integral steel valve spring seat. The integral garter 
spring maintains consistent lubrication control to the valve stems. 
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SPRINGS-VALVE 

DESCRIPTION 

9 - 2503 

The valve springs are made from high strength chrome silicon steel. There are different springs for intake and 
exhaust applications. The exhaust spring has an external damper. The valve spring seat is integral with the valve 
stem seal, which is a positive type seal to control lubrication. 

REMOVAL 
1. Remove the cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) -

REMOVAL). 

2. Using the Valve Spring Remover/Installer 8516A, remove the rocker arms and the hydraulic lash adjusters. 

3. Remove the spark plug for the cylinder the valve spring and seal are to be removed from. 

4. Apply shop air to the cylinder to hold the valves in place when the spring is removed. 

NOTE: All six valve springs and seals are removed in the same manner; this procedure only covers one 
valve seal and valve spring. 

5. Using the Valve Spring Compressor 8387, compress the valve spring. 

NOTE: It may be necessary to tap the top of the valve spring to loosen the spring retainers locks enough to 
be removed. 

6. Remove the two spring retainer lock halves. 

NOTE: the valve spring is under tension use care when releasing the valve spring compressor. 

7. Remove the valve spring compressor. 

NOTE: The valve springs are NOT common between intake and exhaust. 

8. Remove the spring retainer, and the spring. 

9. Remove the valve stem seal. 

NOTE: The valve stem seals are common between intake and exhaust. 

INSTALLATION 

NOTE: All six valve springs and seals are removed in the same manner; this procedure only covers one 
valve seal and valve spring. 

1. Apply shop air to the cylinder to hold the valves in place while the spring is installed. 

NOTE: The valve stem seals are common between intake and exhaust. 

2. Install the valve stem seal. 

NOTE: The valve springs are NOT common between intake and exhaust. 

3. Install the spring retainer, and the spring. 

4. Using Valve Spring Compressor 8387, compress the valve spring. 

5. Install the two spring retainer lock halves. 

NOTE: the valve spring is under tension use care when releasing the valve spring compressor. 

6. Remove the valve spring compressor. 

7. Disconnect the shop air to the cylinder. 

8. Install the spark plug tor the cylinder the valve spring and seal was installed on. 
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9. Using the Valve Spring Remover/Installer Special Tool 8516A, install the rocker arms and the hydraulic lash 
adjusters. 

10. Install the cylinder head cover (Refer to 9 . ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER{S) - INSTAL
LATION). 
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ENGINE BLOCK 

DESCRIPTION 

9 .. 2505 

The cylinder block is made of cast iron. The block is a closed deck design with the left bank forward. To provide 
high rigidity and improved NVH an enhanced compacted graphite bedplate is bolted to the block. The block design 
allows coolant flow between the cylinders bores, and an internal coolant bypass to a single poppet inlet thermostat 
is included in the cast aluminum front cover. 

STANDARD PROCEDURE - CYLINDER BORE HONING 
Before honing, stuff plenty of clean shop towels under 
the bores and over the crankshaft to keep abrasive 
materials from entering the crankshaft area. 

1. Used carefully, the Cylinder Bore Sizing Hone 
C-823, equipped with 220 grit stones, is the best 
tool for this job. In addition to deglazing, it will 
reduce taper and out-of-round, as well as removing 
light scuffing, scoring and scratches. Usually, a few 
strokes will clean up a bore and maintain the 
required limits. 

CAUTION: DO NOT use rigid type hones to remove 
cylinder wall glaze. 

2. Deglazing of the cylinder walls may be done if the 
cylinder bore is straight and round. Use a cylinder 
surfacing hone, Honing Tool C-3501, equipped with 
280 grit stones (C-3501-381 0). about 20-60 
strokes, depending on the bore condition, will be 
sufficient to provide a satisfactory surface. Using 
honing oil C-3501-3880, or a light honing oil, avail
able from major oil distributors. 

CAUTION: DO NOT use engine or transmission oil, mineral spirits, or kerosene. 

8086td41 

3. Honing should be done by moving the hone up and down fast enough to get a crosshatch pattern (1). The hone 
marks should INTERSECT at 500 to 600 for proper seating of rings (2). 

4. A controlled hone motor speed between 200 and 300 RPM is necessary to obtain the proper crosshatch angle. 
The number of up and down strokes per minute can be regulated to get the desired 50° to 60° angle. Faster up 
and down strokes increase the crosshatch angle. 

5. After honing, it is necessary that the block be cleaned to remove all traces of abrasive. Use a brush to wash 
parts with a solution of hot water and detergent. Dry parts thoroughly. Use a clean, white, lint-free cloth to check 
that the bore is clean. Oil the bores after cleaning to prevent rusting. 

CLEANING 
Thoroughly clean the oil pan and engine block gasket surfaces. 

Use compressed air to clean out: 
• The galley at the oil filter adaptor hole. 
• The front and rear oil galley holes. 
• The feed holes for the crankshaft main bearings. 

Once the block has been completely cleaned, apply Loctite PST pipe sealant with Teflon 592 to the threads of the 
front and rear oil galley plugs. Tighten the 1/4 inch NPT plugs to 20 N·m (177 in. Ibs.) torque. Tighten the 3/8 inch 
NPT plugs to 27 N·m (240 in. Ibs.) torque. 
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INSPECTION 
1. It is mandatory to use a dial bore gauge to mea· 

sure each cylinder bore diameter. To correctly 
select the proper size piston, a cylinder bore 
gauge. capable of reading in 0.003 mm (.0001 in.) 
INCREMENTS is required. It a bore gauge is not 
available. do not use an inside micrometer. 

2. Measure the inside diameter of the cylinder bore at 
three levels below top of bore. Start perpendicular 
(across or at 90 degrees) to the axis of the crank
shaft and then take two additional reading. 

3. Measure the cylinder bore diameter crosswise to 
the cylinder block near the top of the bore. Repeat 
the measurement near the middle ot the bore, then 
repeat the measurement near the bottom of the 
bore. 

4. Determine taper by subtracting the smaller diame
ter from the larger diameter. 

5. Rotate measuring device 90° and repeat steps 
above. 

CD 

6. Determine out-at-roundness by comparing the dif- 805dd884 

terence between each measurement. 
7. If cylinder bore taper does not exceed 0.025 mm (0.001 inch) and out-of-roundness does not exceed 0.015 mm 

(0.0006 inch), the cylinder bore can be honed. If the cylinder bore taper or out- of-round condition exceeds these 
maximum limits. the cylinder block must be replaced. A slight amount of taper always exists in the cylinder bore 
after the engine has been in use for a period of time. 
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CRANKSHAFT 
DESCRIPTION 
The crankshaft (1) is constructed of nodular cast iron. 
The crankshaft is a three throw split pin design with 
six counterweights for balancing purposes. The crank
shaft is supported by four select fit main bearings with 
the No.2 serving as the thrust washer location. The 
main journals of the crankshaft are cross drilled to 
improve rod bearing lubrication. The No. 6 counter
weight has provisions for crankshaft position sensor 
target wheel (2) mounting. The select fit main bearing 
markings are located on the rear side of the target 
wheel. The crankshaft oil seals are one piece design. 
The front oil seal is retained in the timing chain cover, 
and the rear seal is pressed in to a bore formed by 
the cylinder block and the bedplate assembly. 

80bbb3ce 
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REMOVAL 

MATING SURFACE 

o o 

MATING SURFACE 80c06e9f 

NOTE: To remove the crankshaft from the engine, the engine must be removed from the vehicle. 

1. Remove the engine (Refer to 9 - ENGINE - REMOVAL). 

2. Remove the engine oil pump (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - REMOVAL). 

CAUTION: DO NOT pry on the oil pan gasket when removing the oil pan, The oil pan gasket is mounted to 
the cylinder block in three locations and will remain attached to block when removing oil pan. Gasket can 
not be removed with oil pan. 

3. Remove the bedplate mounting bolts. Note the location of the two stud bolts for installation. 

4. Remove the connecting rods from the crankshaft. 

CAUTION: The bed plate to cylinder block mating surface is a critical sealing surface. Do not pry on or dam
age this surface in anyway. 

NOTE: The bedplate contains the lower main bearing halves. Use care when handling bedplate as not to 
drop or damage bearing halves. Installing main bearing halves in the wrong position will cause severe dam
age to the crankshaft. 

NOTE: The bedplate has pry points cast into it. Use these points only. The pry points are shown below. 

5. Carefully pry on the pry points to loosen the bedplate then remove the bedplate. 

CAUTION: When removing the crankshaft, use care not to damage bearing surfaces on the crankshaft. 

6. Remove the crankshaft. 

7. Remove the crankshaft tone wheel. 
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INSPECTION 

NOTE: Thoroughly inspect the connecting rod bearing bores and main bearing bores for scoring, blueing or 
severe scratches. Further disassembly may be required. 

Jf connecting rod bearing bores show damage, the cylinder heads must be removed to service the piston and rod 
assemblies. If the bedplate or the cylinder block main bearing bores show damage the engine must be replaced. 

1. If required, remove the main bearing halves from the cylinder block and bedplate. 

2. Thoroughly clean the bedplate to cylinder block sealing surfaces and main bearing bores. Remove all oil and 
sealant residue. 

3. Inspect the bedplate main bearing bores for cracks, scoring or severe blueing. If either condition exists the 
engine must be replaced. 

4. Inspect the crankshaft thrust washers for scoring. scratches, wear or blueing. If either condition exist replace the 
thrust washers. . 

5. Inspect the oil pan gasket/windage tray for splits, tears or cracks in the gasket sealing surfaces. Replace gasket 
as necessary. 

INSTALLATION 

CAUTION: Main bearings are select fit. Refer to 
Crankshaft Main Bearings in this section for 
proper bearing selections. 

CAUTION: When installing crankshaft, use care 
not to damage bearing surfaces on the crankshaft. 

NOTE: Apply sealant to the tone wheel retaining 
screws prior to installation. 

1. Lubricate upper main bearing halves with clean 
engine oil. 

2. Install the crankshaft tone wheel. Tighten the 
mounting screws to 15 N·m (11 ft. Ibs.) 

3. Position crankshaft in cylinder block. 

4. Install the thrust washers (1). 
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CAUTION: The bedplate to cylinder block mating 
surface must be coated with Mopar® Engine RTV 
sealant prior to installation. Failure to do so will 
cause severe oil leaks. 

NOTE: Make sure that the bedplate and cylinder 
block sealing surfaces are clean and free of oil or 
other contaminants. Contaminants on the sealing 
surfaces may cause main bearing distortion andlor 
oil leaks. 

5. Apply a 2.5mm (0.100 inch) bead of Mopar® 
Engine RTV sealant to the cylinder block-to-bed
plate mating surface (2,3) as shown. 

* =STUDS 

II = DOWEL LOCATIONS 

B0e534f6 

8Ocbda41 

6. Coat the crankshaft main bearing journals with clean engine oil and position the bedplate onto the cylinder block. 

NOTE: Lubricate the bed plate retaining bolts with clean engine oil prior to installation. 

7. Install the bedplate retaining bolts, making sure to place the stud bolts in the correct location, Tighten the bolts 
in the sequence shown. 

• Hand tighten bolts 10,1 G and 1 F until the bedplate contacts the block. 
• Tighten bolts 1A - 1J to 54 N·m {40 ft. Ibs.} 
• Tighten bolts 1 - 8 to 7 N·m (5 ft. Ibs.) 
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• Turn bolts 1 - 8 an additional 90° . 
• Tighten baits A - E 27 N·m ( 20 ft. Ibs.). 

8. Measure crankshaft end play. 

9. Install the connecting rods and measure side clearance (Refer to 9 - ENGINE/ENGINE BLOCK/PISTON & CON
NECTING ROD - STANDARD PROCEDURE). 

10. Install oil pump (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - INSTALLATION). 

11. Install the engine (Refer to 9 - ENGINE - INSTALLATION). 
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BEARINGS-CRANKSHAFT MAIN 

STANDARD PROCEDURE 

MAIN BEARING FITTING 

SELECT FIT IDENTIFICATION 
The main bearings are "select fit" to achieve proper oil 
clearances. For main bearing selection, the crankshaft 
position sensor target wheel (2) has grade identifica
tion marks stamped into it. These marks are read from 
left to right, corresponding with journal number 1! 2, 3, 
4. The crankshaft position sensor target wheel is 
mounted to the number 6 counter weight (1) on the 
crankshaft. 

INSPECTION 
Wipe the inserts clean and inspect for abnormal wear patterns and for metal or other foreign material imbedded in 
the lining. Normal main bearing insert wear patterns are illustrated. 

Inspect the back of the inserts for fractures, scrapings or irregular wear patterns. 

Inspect the upper insert locking tabs for damage. 

Replace all damaged or worn bearing inserts. 

MAIN BEARING JOURNAL DIAMETER (CRANKSHAFT REMOVED) 
Remove the crankshaft from the cylinder block (Refer to 9 - ENGINE/ENGINE BLOCK/CRANKSHAFT - REMOVAL). 

Clean the oil off the main bearing journal. 

Determine the maximum diameter of the journal with a micrometer. Measure at two locations 900 apart at each end 
of the journal. 

The maximum allowable taper is 0.008mm (0.0004 inch.) and maximum out of round is 0.005mm (O.002 inch). Com
pare the measured diameter with the journal diameter specification (Main Bearing Fitting Chart). Select inserts 
required to obtain the specified bearing-to-journal clearance. 

Install the crankshaft into the cylinder block (Refer to 9 - ENGINE/ENGINE BLOCK/CRANKSHAFT - INSPECTION). 

Check crankshaft end play. 

CRANKSHAFT MAIN BEARING SELECTION 
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Crankshaft Marking JOURNAL SIZE 
SIZE mm (in.) 

"R" Size 63.488 - 63.496 mm 
(2.4995 - 2.4998 in.) 

"8" Size 63.496 - 63.500 mm (2.4998 - 2.4999 in.) 

liT" Size 63.500 - 63.504 mm (2.4999 - 2.501 in.) 

"u" Size 63.504 - 63.512 mm (2.5001 - 2.5004 in.) 

Bearing size 

Bearing Code Size Application 

Upper Bearing 

A .2.443 - 2.447 mm Use with crankshaft size "R" 

(.0961 - .0963 in.) 

B 2.439 - 2.443 mm Use with crankshaft "s, Til 

(0.960 - .0961 in.) 

C 2.435 - 2.439 mm Use with·crankshaft /lU" 

(.0958 - .0960 in.) 

Lower Bearing Main "1" and "4/1 
"1'/ 2.441 - 2.447 mm Use with crankshaft "R, S" 

(.0961 -.0963 in.) 

"2" 2.435 - 2.441 mm Use with crankshaft 1FT, U" 

(.0958 - .0962 in.) 

in Bearing /12/1 and /13// 

"3/1 2.429 - 2.435 mm Use wi"th crankshaft "R, 8" 

(.0956 - .0956 in.) 

"4" 2.423 - 2.429 mm Use with crankshaft ''T, UII 

(.0953 - .0956 in.) 

Bearing Clearances 

Main "1,4/1 

Crankshaft /IR/I .004 - .034 mm ( .00015 - .0013 in.) 

Crankshaft "SII .004 - .030 mm ( .00015 - .0011 in.) 

Crankshaft "T" .006 - .032 mm (.0002 - .0012 in.) 

Crankshaft "u" .002 ... 032 mm (.00007 -. 0012 in.) 

Main "2 t 3" 

Crankshaft "R" .016 - .046 mm (.0006 - .0018 in.) 

E .016 - .042 mm (.00062 - .016 in.) 

.018 - .044 mm (.0007 - .0017 in.) 

.014 - .044 mm (.0005 - .0017 in.) 

1. Service main bearings are available in four grades. The chart identifies the four service grades available. 



9 • 2514 ENGINE - 3.7L - SERVICE INFORMATION ------------ DR 

SEAL-CRANKSHAFT OIL-FRONT 

REMOVAL 
1. Disconnect negative cable from battery. 

2. Remove accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS 
REMOVAL). 

3. Remove AlC compressor mounting fasteners and 
set compressor aside. 

4. Drain cooling system (Refer to 7 - COOLING • 
STANDARD PROCEDURE). 

5. Remove upper radiator hose. 

6. Disconnect electrical connector for fan mounted 
inside radiator shroud. 

7. Remove radiator shroud attaching fasteners. 

NOTE: Transmission cooler line snaps into shroud 
lower right hand corner. 

8. Remove radiator cooling fan and shroud (Refer to 
7 COOLING/ENGINE/RADIATOR FAN 
REMOVAL). 

9. Remove crankshaft damper bolt. 

10. Remove damper using Crankshaft Insert 8513 (1) 
and 1026 Three Jaw Puller (2). 

11. Using Crankshaft Front Seal Remover 8511 (1), 
remove crankshaft front seal. 

8Ob6b292 
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INSTALLATION 

CAUTION: To prevent severe damage to the Crank
shaft, Damper or Special Tool 8512, thoroughly 
clean the damper bore and the crankshaft nose 
before installing Damper. 

1. Using Special Tool 8348 and 8512 (2,3), install 
crankshaft front seal. 

2. Install vibration damper (Refer to 9 - ENGINE/EN
GINE BLOCKNIBRATION DAMPER - INSTALLA
TION). 

3. Install radiator cooling fan and shroud (Refer to 7 -
COOLING/ENGINE/RADIATOR FAN - INSTALLA
TION). 

4. Install upper radiator hose. 

5. Instan AlC compressor and tighten fasteners to 54 
N·m (40 ft. Ibs.). 

6. install accessory drive belt refer (Refer to 7 -
COOLING/ACCESSORY DRIVE/DRIVE BELTS -
INSTALLATION). 

7. Refill cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

8. Connect negative cable to battery. 
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SEAL-CRANKSHAFT OIL-REAR 

DIAGNOSIS AND TESTING 

REAR SEAL AREA LEAKS 

Since it is sometimes difficult to determine the source of an oil leak in the rear seal area of the engine, a more 
involved inspection is necessary. The following steps should be followed to help pinpoint the source of the leak. 

If the leakage occurs at the crankshaft rear oil seal area: 

1. Disconnect the battery. 

2. Raise the vehicle. 

3. Remove torque converter or clutch housing cover and inspect rear of block for evidence of oil. Use a black light 
to check for the oil leak: 

a. Circular spray pattern generally indicates seal leakage or crankshaft damage. 

b. Where leakage tends to run straight down, possible causes are a porous block, oil galley pipe plugs, oil filter 
runoff, and main bearing cap to cylinder block mating surfaces. See Engine, for proper repair procedures of 
these items. 

4. If no leaks are detected, pressurized the crankcase as outlined in the section, Inspection (Engine oil Leaks in 
general) 

CAUTION: Do not exceed 20.6 kPa (3 psi). 

5. If the leak is not detected, very slowly turn the crankshaft and watch for leakage. If a leak is detected between 
the crankshaft and seal while slowly turning the crankshaft, it is possible the crankshaft seal surface is damaged. 
The seal area on the crankshaft could have minor nicks or scratches that can be polished out with emery cloth. 

CAUTION: Use extreme caution when crankshaft polishing is necessary to remove minor nicks or 
scratches. The crankshaft seal flange is specially machined to complement the function of the rear oil seal. 

6. For bubbles that remain steady with shaft rotation, no further inspection can be done until disassembled. (Refer 
to 9 - ENGINE - DIAGNOSIS AND TESTING), under the Oil Leak row, for components inspections on possible 
causes and corrections. 

7. After the oil leak root cause and appropriate corrective action have been identified, (Refer to 9 ENGINE/EN
GINE BLOCK/CRANKSHAFT OIL SEAL - REAR - REMOVAL). 

REMOVAL 

NOTE: This procedure can be performed in vehi
cle. 

1. If being performed in vehicle, remove the transmis
sion. 

2. Remove the flexplate (Refer to 9 - ENGINE/EN
GINE BLOCK/FLEX PLATE - REMOVAL). 

NOTE: The crankshaft oil seal CAN NOT be reused 
after removal. 

NOTE: The crankshaft rear oil seal remover 8506 
must be installed deeply into the seal. Continue to 
tighten the removal tool into the seal until the tool 
can not be turned farther. Failure to install tool 
correctly the first time will cause tool to pull free 
of seal without removing seal from engine. 
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3. Using Seal Remover 8506 (2), remove the crankshaft rear oil seal (1). 

INSTALLATION 
1. Lubricate the crankshaft flange with engine oil. 

2. Position the magnetic seal guide 8349-2 onto the 
crankshaft rear face. Then position the crankshaft 
rear oil seal (1) onto the guide (2). 

3. Using Crankshaft Rear Oil Seal Installer 8349 (2) 
and Driver Handle C-4171 (3), with a hammer, tap 
the seal (1) into place. Continue to tap on the 
driver handle until the seal installer seats against 
the cylinder block crankshaft bore. 

4. Install the flexplate. 

5. Install the transmission. 
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FLEXPLATE 
REMOVAL 
1. Remove the transmission. (Refer to 21 • TRANS-

MISSIONrrRANSAXLEJAUTOMATIC 45RFEJ 
545RFE - REMOVAL). 

2. Remove the bolts and flexplate (1). 

INSTALLATION 
1. Position the flexplate onto the crankshaft and install 

the bolts hand tight. 

2. Tighten the flexplate (1) retaining bolts to 95 N·m 
(70 ft. Ibs.) in the sequence shown. 

3. Install the transmission. 
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ROD-PISTON AND CONNECTING 

DESCRIP1-ION 

CAUTION: Do not use a metal stamp to mark con
necting rods as damage may result, instead use 
ink or a scratch awl. 

The pistons (2) are made of a high strength aluminum 
alloy. The connecting rods (1) are made of forged 
powdered metal, with a "fractured cap" design. A full 
floating piston pin is used to attach the piston to the 
connecting rod. 

STANDARD PROCEDURE 

CONNECTING ROD BEARING FITTING 
Inspect the connecting rod bearings for scoring. Check 
the bearings for normal wear patterns, scoring, groov
ing, fatigue and pitting. Replace any bearing that 
shows abnormal wear. 

Inspect the connecting rod journals for signs of scor
ing, nicks and burrs. 

Misaligned or bent connecting rods can cause abnor
mal wear on pistons, piston rings, cylinder wans, con
necting rod bearings and crankshaft connecting rod 
journals. If wear patterns or damage to any of these 
components indicate the probability of a misaligned 
connecting rod, inspect it for correct rod alignment. 
Replace misaligned. bent or twisted connecting rods. 

80c41fac 

LOWER UPPER 

8007803 
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1. Wipe the oil from the connecting rod journal. 

2. Lubricate the upper bearing insert and position in 
connecting rod. Center bearing insert (2) in con
necting rod (1) 

3. Use piston ring compressor (3) and Connecting 
Rod Guides 8507 to install the rod and piston 
assemblies. The oil slinger slots in the rods must 
face front of the engine. The "F'tls near the piston 
wrist pin bore (1) should point to the front of the 
engine. 

o 

o 
8Of11849 



DR ------------ ENGINE .. 3.7L .. SERVICE INFORMATION 

4. Install the lower bearing insert in the bearing cap. 
Center bearing insert in connecting rod .. The 
lower insert must be dry. Place strip of Plastigage 
across full width of the lower insert at the center of 
bearing cap. Plastigage must not crumble in use. If 
brittle, obtain fresh stock. 

5. Install bearing cap and connecting rod on the jour
nal and tighten bolts to 27 N·m (20 ft. Ibs.) plus a 
90° turn. DO NOT rotate crankshaft. Plastigage will 
smear, resulting in inaccurate indication. 

6. Remove the bearing cap and determine amount of 
bearing-to-journal clearance by measuring the 
width of compressed Plastigage (2). Refer to 
Engine Specifications for the proper clearance. 
Plastigage should indicate the same clearance 
across the entire width of the insert. If the 
clearance varies, it may be caused by either a 
tapered journal, bent connecting rod or foreign 
material trapped between the insert and cap or 
rod. 

7. If the correct clearance is indicated, replacement of 

9 • 2521 

8Of777cc 

the bearing inserts is not necessary. Remove the Plastigage from crankshaft journal and bearing insert. Proceed 
with installation. 

Bearing Mark SIZE USED WITH JOURNAL SIZE 

.025 US .025 mm 57.883 - 57.867 mm 

(.001 in.) (2.2788 - 2.2783 in.) 

Std. STANDARD 57.908 - 57.892 mm 

(2.2798 - 2.2792 in.) 

.250 US .250 mm 57.658 - 57.646 mm 

(.010 in.) (2.2700 - 2.2695 in.) 

8. If bearing-to-jou rnal clearance exceeds the specification, determin which services bearing set to use the bearing 
sizes are as follows: 

CAUTION: Connecting Rod Bolts are Torque to Yield Bolts and Must Not Be Reused. Always replace the 
Rod Bolts whenever they are loosened or removed. 

9. Repeat the Plastigage measurement to verify your bearing selection prior to final assembly. 

10. Once you have selected the proper insert, install the insert and cap. Tighten the connecting rod bolts to 27 N·m 
(20 ft. Ibs.) plus a 90° turn. 
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Slide snug-fitting feeler gauge between the connecting 
rod and crankshaft journal flange. Refer to Engine 
Specifications for the proper clearance. Replace the 
connecting rod jf the side clearance is not within 
specification. 

STANDARD PROCEDURE - PISTON FITTING 
1. To correctly select the proper size piston, a cylinder 

bore gauge (2), capable of reading in 0.003 mm 
(.0001 in.) INCREMENTS is required. If a bore 
gauge is not available, do not use an inside 
micrometer. 

2. Measure the inside diameter of the cylinder bore 
(3) at a point 38.0 mm (1.5 inches) below top of 
bore. Start perpendicular (across or at 90 degrees) 
to the axis of the crankshaft at point A and then 
take an additional bore reading 90 degrees to that 
at point B. 

3. The coated pistons (1,2) will be serviced with the 
piston pin and connecting rod pre-assembled. 

4. The coating material is applied to the piston after 
the final piston machining process. Measuring the 
outside diameter of a coated piston (1,2) will not 
provide accurate results. Therefore measuring the 
inside diameter of the cylinder bore with a dial Bore 
Gauge is MANDATORY. To correctly select the 
proper size piston, a cylinder bore gauge capable 
of reading in 0.003 mm (.0001 in.) increments is 
required. 

5. Piston installation into the cylinder bore requires 
slightly more pressure than that required for non
coated pistons. The bonded coating on the piston 
will give the appearance of a line-to-line fit with the 
cylinder bore. 

805dd684 

80aac2ao 
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REMOVAL 
1. Disconnect negative cable from battery. 

2. Remove the following components: 
• Oil pan and gasket/windage tray (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - REMOVAL). 
• Cylinder head covers (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - REMOVAL) and 

(Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - REMOVAL). 
• Timing chain cover (Refer to 9 - ENGINENALVE TIMINGrrlMING BELT / CHAIN COVER(S) - REMOVAL). 
• Cylinder head(s) (Refer to 9 - ENGINE/CYLINDER HEAD - REMOVAL) and (Refer to 9 - ENGINE/CYLINDER 

HEAD - REMOVAL). 

3. If necessary, remove top ridge of cylinder bores with a reliable ridge reamer before removing pistons from cyl
inder block. Be sure to keep tops of pistons covered during this operation. Pistons and connecting rods 
must be removed from top of cylinder block. When removing piston and connecting rod assemblies from the 
enginet rotate crankshaft so the each connecting rod is centered in cylinder bore. 

CAUTION: ·00 NOT use a number stamp or a punch to mark connecting rods or caps, as damage to con
necting rods could occur 

NOTE: Connecting rods and bearing caps are not interchangeable and should be marked before removing 
to ensure correct reassembly. 

4. Mark connecting rod and bearing cap positions using a permanent ink marker or scribe tool. 

CAUTION: Care must be taken not to damage the fractured rod and cap jOint face surfaces, as engine dam
age may occur. 

5. Remove connecting rod cap. Install the Connecting Rod Guides 8507 into the connecting rod being removed. 
Remove piston from cylinder bore. Repeat this procedure for each piston being removed. 

CAUTION: Care must be taken not to nick crankshaft journals, as engine damage may occur 

6. Immediately after piston and connecting rod removal, install bearing cap on the mating connecting rod to prevent 
damage to the fractured cap and rod surfaces. 

CLEANING 

CAUTION: DO NOT use a wire wheel or other abrasive cleaning devise to t:lean the pistons or connecting 
rods. The pistons have a Moly coating, this coating must not be damaged. 

1. Using a suitable cleaning solvent clean the pistons in warm water and towel dry. 

2. Use a wood or plastic scraper to clean the ring land grooves. 

CAUTION: DO NOT remove the piston pin from the piston and connecting rod assembly. 

INSPECTION 
Check the connecting rod journal for excessive wear, taper and scoring (Refer to 9 - ENGINE/ENGINE BLOCK! 
CONNECTING ROD BEARINGS - STANDARD PROCEDURE). . 

Check the connecting rod for signs of twist or bending. 

Check the piston for taper and elliptical shape before it is fitted into the cylinder bore (Refer to 9 - ENGINE/ENGINE 
BLOCK/PISTON & CONNECTING ROD - STANDARD PROCEDURE). 

Check the piston for scoring. or scraping marks in the piston skirts. Check the ring lands for cracks andlor deteri
oration. 
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INSTALLATION 
1. Before installing piston and connecting rod assem

blies into the bore, install the piston rings. 

2. Immerse the piston head and rings in clean engine 
oil. Position a ring compressor (3) over the piston 
and rings. lighten ring compressor. Ensure posi
tion 01 rings do not change during this opera
tion. 

3. Position bearing onto connecting rod. Ensure that 
hole in bearing shell aligns with hole in connecting 
rod. Lubricate bearing surface with clean engine 
oil. 

4. Install Special Tool 8507 Connecting Rod Guides 
(4) into connecting rod bolt threads. 

5. The pistons are marked on the piston pin bore sur
face with an raised "F" indicating installation posi
tion (1). This mark must be pointing toward the 
front of engine on both cylinder banks. The con
necting rod oil slinger slot faces the front of the 
engine. 

6. Wipe cylinder bore clean and lubricate with engine 
oil. 

7. Rotate crankshaft until connecting rod journal is on 
the center of cylinder bore. Insert rod and piston 
into cylinder bore and carefully position connecting 
rod guides over crankshaft journal. 

8. Tap piston down in cylinder bore using a hammer 
handle. While at the same time, guide connecting 
rod into position on rod journal. 

CAUTION: Connecting Rod Bolts are Torque to 
Yield Bolts and Must Not Be Reused. Always 
replace the Rod Bolts whenever they are loosened 
or removed. 

9. Lubricate rod bolts and bearing surfaces with 
engine oil. Install connecting rod cap and bearing. 
Tighten bolts to 27 N·m (20 ft. Ibs.) plus 90°. 

10. Install the following components: 

RIGHT 
SIDE OF 
ENGINE 

FRONT VIEW 
OF ENGINE 

• Cylinder head(s). (Refer to 9 ENGINE/CYLINDER HEAD - INSTALLATION) . 

LEFT 
SIDE OF 
ENGINE 

808a1f06 

• Timing chain and cover. (Refer to 9 - ENGINENALVE TIMINGITIMING BELT I CHAIN COVER{S) - INSTAL
LATION). 
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• Cylinder head covers (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD CQVER(S) • INSTALLA
TION) . 

• Oil pan and gasket/windage tray. (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - INSTALLATION). 

11. Fill crankcase with proper engine oil to correct level. 

12. Connect negative cable to battery. 
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RINGS-PISTON 

STANDARD PROCEDURE • PISTON RING FITTING 
Before reinstalling used rings or installing new rings, 
the ring clearances must be checked. 

1. Wipe the cylinder bore clean. 

2. Insert the ring in the cylinder bore. 

NOTE: The ring gap measurement must be made 
with the ring positioned at least 12mm (0.50 inch.) 
from bottom of cylinder bore. 

3. Using a piston, to ensure that the ring is squared in 
the cylinder bore, slide the ring downward into the 
cylinder. 

4. Using a feeler gauge (1) check the ring end gap. 
Replace any rings not within specification. 

PISTON RING SIDE CLEARANCE 

NOTE: Make sure the piston ring grooves are 
clean and free of nicks and burrs. 

CD 

80Sdd887 

5. Measure the ring side clearance as shown make sure the feeler gauge (1) fits snugly between the ring land and 
the ring. Replace any ring not within specification. 

6. Rotate the ring around the piston, the ring must rotate in the groove with out binding. 

PISTON RING SPECIFICATION CHART 

Ring Position Groove Clearance Maximum Clearance 

Upper Ring 0.051 - 0.094 mm 0.11 mm 

(0.0020 - 0.0037 in.) (0.004 in.) 

Intermediate Ring 0.04 - 0.08 mm 0.10 mm 

(0.0016 - 0.0031 in.) (0.004 in.) 

Oil Control Ring 0.019 - 0.229 mm 0.25 mm 
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Ring Position Groove Clearance 

(Steel Rails) (0.0007-.0090 in.) 

Ring Position Ring Gap 

Upper Ring 0.20 - 0.36 mm 

(0.0079 ~ 0.0142 in.) 

Intermediate Ring 0.37 - 0.63 mm 

(0.0146 - 0.0249 in.) 

Oil Control Ring 0.025 - 0.76 mm 

(Steel Rail) (0.0099 - 0.03 in.) 

7. The No.1 and No.2 piston rings have a different 
cross section. Ensure No.2 ring is installed with 
manufacturers 1.0. mark (Dot) facing up, towards 
top of the piston. 

NOTE: Piston rings are installed in the following 
order: 
• Oil ring expander. 
• Upper oil ring side rail. 
• Lower oil ring side rail. 
• No.2 Intermediate piston ring. 
• No.1 Upper piston ring. 

B. Install the oil ring expander. 

9. Install upper side rail (1) by placing one end 
between the piston ring groove and the expander 
ring. Hold end firmly and press down the portion to 
be installed until side rail is in position. Repeat this step for the lower side rail. 

10. Install No. 2 intermediate piston ring using a pis
ton ring installer. 

11. Install No. 1 upper piston ring using a piston ring 
installer. 

Maximum Clearance 

(0.010 in.) 

Wear Limit 

0.43 mm 

(0.0017 in.) 

0.74 mm 

(0.029 in.) 

1.55 mm 

(0.061 in.) 
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12. Position piston ring end gaps as shown. It is 
important that expander ring gap (5) is at least 
45° from the side rail gaps, but not on the piston 
pin center or on the thrust direction. 
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DAMPER-VIBRA-rION 

REMOVAL 
1. Disconnect negative cable from battery. , 

2. Remove accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS 
REMOVAL). 

3. Drain cooling system (Refer to 7 • COOLING -
STANDARD PROCEDURE). 

4. Remove radiator upper hose. 

5. Remove upper fan shroud. 

6. Using Special 'Tools 6958 Spanner with Adapter 
Pins 8346 (1). loosen fan and viscous assembly 
from water pump. 

7. Remove fan and viscous assembly. 

8. Disconnect electrical connector for fan mounted 
inside radiator shroud. 

NOTE: Transmission cooler line snaps into shroud 
lower right hand corner. 

9. Remove vibration damper bolt. 

10. Remove damper using Special Tools 8513 Insert 
and 1026 Three Jaw Puller (2). 

8Ob6b292 
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INSTALLATION 

CAUTION: To prevent severe damage to the Crank
shaft, Damper or Special Tool 8512-A, thoroughly 
clean the damper bore and the crankshaft nose 
before installing Damper. 

1. Align vibration damper slot with key in crankshaft. 
Slide damper onto crankshaft slightly. 

CAUTION: Special Tool 8512-A, is assembled in a 
specific sequence. Failure to assemble this tool in 
this sequence can result in tool failure and severe 
damage to either the tool or the crankshaft. 

2. Assemble Special Tool 8512-A as follows, The nut 
(2) is threaded onto the shaft first. Then the roller 
bearing (1) is placed onto the threaded rod (3) 80bce9a4 

(The hardened bearing surface of the bearing (1) 
MUST face the nut (2). Then the hardened washer (5) slides onto the threaded rod. Once assembled coat the 
threaded rod's threads with MOPAR ® Nickel Anti-Seize or equivalent. 

3. Using Special Tool 8512-A, press damper onto 
crankshaft (1). 

4. Install then tighten vibration damper bolt to 175 
N·m (130 ft. Ibs.). 

5. Install cooling fan assembly. 

6. Install radiator upper shroud and tighten fasteners 
to 11 N·m (95 in. Ibs.). 

7. Connect electrical connector for shroud fan. 

8. Install radiator upper hose. 

9. Install accessory drive belt. 

10. Refill cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

11. Connect negative cable to battery. 

8Ob6b294 
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COVER-STRUCTURAL 

DESCRIPTION 
The structural dust cover is made of die cast aluminum and joins the lower half of the transmission bell housing to 
the engine bedplate. 

OPERATION 
The structural cover provides additional powertrain stiffness and reduces noise and vibration. 

REMOVAL 
1. Raise vehicle on hoist. 

2. Remove the left hand exhaust pipe from exhaust 
manifold. 

3. Loosen the right hand exhaust manifold-to-exhaust 
pipe retaining bolts. 

4. Remove the eight bolts (1,2,3) retaining structural 
cover in the sequence shown. 

5. Pivot the exhaust pipe downward and remove the 
structural cover. 

INSTALLATION 

CAUTION: The structural cover must be installed 
as described in the following steps. Failure to do 
so will cause severe damage to the cover. 

1. Position the structural cover in the vehicle. 

2. Install all four bolts (1,2,3)retaining the cover-to-en
gine. DO NOT tighten the bolts at this time. 

3. Install the four cover-Io-transmission bolts (1,2.3). 
Do NOT tighten at this time. 

CAUTION: The structural cover must be held 
tightly against both the engine and the transmis
sion bell housing during tightening sequence. Fail
ure to do so may cause damage to the cover. 

4. Starting with the two rear cover-to-engine bolts, 

STRUCTURAL 
COVER 

80b897e3 

STRUCTURAL 
COVER 

8Ob897e3 

tighten bolts (1) to 54 N·m (40 ft. Ibs.), then tighten bolts (2) and (3) to 54 N·m ( 40 ft. Ibs.) in the sequence 
shown. 

5. Install the exhaust pipe on left hand exhaust manifold. 

6. TIghten exhaust manifold-to-exhaust pipe retaining bolts to 20-26 N·m (15-20 ft. Ibs.). 
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MOUNT - FRONT 

REMOVAL 

2WD 
1. Disconnect the negative cable from the battery. 

CAUTION: Remove the viscous fan before raising engine. Failure to do so may cause damage to the fan 
blade, fan clutch and fan shroud. 

2. Remove the cooling fan. 

3. Raise the vehicle. 

4. Remove the engine oil filter. 

5. Remove the oil drain trough. 

6. Support the engine with a suitable jack and a block of wood across the full width of the engine oil pan. 

7. Support the front axle with a suitable jack. 

a. Remove the (4) bolts that attach the engine mounts to the front axle. 

9. Remove the (3) bolts that attach the front axle to the left engine bracket. 

10. Lower the front axle. 

11. Remove the through bolts 

12. Raise the engine far enough to be able to remove the left and right engine mounts. 

13. Remove the (8) mount to engine attaching bolts 

14. Remove the engine mounts. 

4WD 

80d82c83 

1. Disconnect the negative cable from the battery. 

CAUTION: Remove the viscous fan before raising engine. Failure to do so may cause damage to the fan 
blade, fan clutch and fan shroud. 
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2. Remove the cooling fan. 

3. Raise the vehicle. 

4. Remove the skid plate. 

5. Remove the front crossmember. 

6. Remove the engine oit filter. 

7. Remove the oil drain trough. 

8. Support the engine with a suitable jack and a block of wood across the full width of the engine oil pan. 

9. Support the front axle with a suitable jack. 

10. Remove the 4 bolts that attach the engine mounts to the front axle. 

11. Remove the 3 bolts that attach the front axle to the left engine bracket. 

12. Lower the front axle. 

13. Remove the 6 through bolts 

14. Raise the engine far enough to be able to remove the left (4) and right (8) engine mounts. 

15. Remove the mounts. 

80d82fc4 
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16. Remove the engine mount brackets (2). 

80d86763 

INSTALLATION 

2WD 

NOTE: For mount to engine block and left engine bracket to front axle bolts, apply Mopar® Lock and Seal 
Adhesive, Medium Strength Th read locker. 

1. Install the right and left side engine mounts to the engine block with (8) bolts. Torque bolts to 54 N·m (40 ft. Ibs.). 

2. Insert the (2) through bolts into the right and left side engine mounts and loose assemble the two nuts onto the 
through bolts. 

3. Lower the engine until the through bolts rest onto the slots in the frame brackets. 

4. Tighten the through bolt nuts to 94 N·m (70 ft. Ibs.). 

5. Install the oil drain trough. 

6. Install the engine oil filter. 

7. Lower the vehicle. 

8. Install the cooling fan. 

9. Reconnect the negative battery cable. 
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4WD 

80d82cB3 

NOTE: For mount to engine block and left engine bracket to front axle bolts, apply Mopar® Lock and Seal 
Adhesive, Medium Strength Threadlocker. 

1. Install the right and left side engine mounts (4, 8)to the front axle. Torque nuts to 94 N·m (70 ft. Ibs.). 

2. Raise the front axle into the frame and install the left and right side through bolts. Torque nuts to 94 N·m (70 ft. 
Ibs.). 

3. Insert the two upper through bolts into the right and left side engine mounts and loose assemble the two nuts 
onto the through bolts. 

4. Lower the engine until the left and right side engine brackets rest on the through bolts, and the lower engine 
bracket through holes align with the engine mounts, and the left engine bracket holes align with the front axle 
slots. 

5. Loose assemble the 3 bolts that attach the front axle to the left engine bracket. 

6. Loose assemble the lower through bolts. 

7. Torque the nuts for the 4 through bolts to 101 N·m (75 ft. Ibs.). 

8. Torque the 3 bolts that attach the front axle to the left engine bracket to 101 N·m (75 ft. Ibs.). 

9. Install the oil drain trough. 

10. Install the engine oil filter. 

11. Install the front crossmember. 

12. Install the skid plate. 

13. Lower the vehicle. 

14. Install the cooling fan. 

15. Reconnect the negative battery cable. 
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MOUNT - REAR 

REMOVAL 
1. Raise the vehicle on a hoist. 

2. Using a suitable jack, support transmission. 

3. Remove the nuts from the transmission mount (1). 

4. Remove the two bolts that attach the transmission 
mount to the engine bracket. 

5. Raise the transmission enough to remove the 
mount from the crossmember (2). 

6. Remove the mount (1). 

INSTALLATION 

NOTE: Threadlocking compound must be applied to the bolts before installation. 

1. Install the two bolts that attach the transmission mount to the transmission bracket. 

2. Torque the bolts to 61 N·m (45 ftJbs.) torque. 

8Odc4d4f 

3. Lower the transmission so the transmission mount rests on the crossmember, and the studs of the transmission 
mount are aligned in the slots in the crossmember. 

4. Install the nuts onto the transmission mount studs through the crossmember access slot. 

5. Torque the nuts to 54N·m (40 ft. Ibs.). 
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LUBRICATION 

DESCRIPTION 
The lubrication system is a full flow filtration pressure feed type. 

OPERATION 

Engine Lubrication Flow Chart - Block: Table 1 

FROM TO 

Oil Pickup Tube Oil Pump 

Oil Pump Oil Filter 

Oil Filter Block Main OU Gallery 

Block Main Oil Gallery 1. Crankshaft Main Journal 

2. Left Cylinder Head* 

3. Right Cylinder Head* 

4. Counterbalance Shaft Rear Journal 

Crankshaft Main Journals Crankshaft Rod Journals 

Crankshaft Number One Main Journal 1. Front l1ming Chain Idler Shaft 

2. Counterbalance Shaft - Front Journal 

3. Both Secondary Chain Tensioners 

Left Cylinder Head Refer to Engine Lubrication Flow Chart - Cylinder 
Heads: Table 2 

Right Cylinder Head Refer to Engine Lubrication Flow Chart - Cylinder 
Heads: Table 2 

* The cylinder head gaskets have an oil restricter to control oil flow to the cylinder heads 

Engine Lubrication Flow Chart - Cylinder Heads: Table 2 

FROM TO 

Cylinder Head Oil Port (in bolt hole) Diagonal Cross Drilling to Main Oil Gallery 

Main Oil Gallery (drilled through head from rear to front) 1. Base of Camshaft Towers 

2. Lash Adjuster Towers 

Base of Camshaft Towers Vertical Drilling Through Tower to Camshaft Bearings*'" 

Lash Adjuster Towers Diagonal Drillings to Hydraulic Lash Adjuster Pockets 

** The number three camshaft bearing journal feeds oil into the hollow camshaft tubes. Oil is routed to the intake 
lobes, which have oil passages drilled into them to lubricate the rocker arms. 
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SObbb21e 

Oil from the oil pan is pumped by a gerotor type oil pump (9) directly mounted to the crankshaft nose. Oil pressure 
is controlled by a relief valve mounted inside the oil pump housing. 

The camshaft exhaust valve lobes and rocker arms are lubricated through a small hole in the rocker arm; oil flows 
through the lash adjuster then through the rocker arm and onto the camshaft lobe. Due to the orientation of the 
rocker arm, the camshaft intake lobes are not lubed in the same manner as the exhaust lobes. The intake lobes are 
lubed through internal passages in the camshaft. Oil flows through a bore in the NO.3 camshaft bearing bore, and 
as the camshaft turns, a hole in the camshaft aligns with the hole in the camshaft bore allowing engine oil to enter 
the camshaft tube. The oil then exits through 1.6mm (0.063 in.) holes drilled into the intake lobes, lubricating the 
lobes and the rocker arms. 
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DIAGNOSIS AND TESTING 

ENGINE OIL LEAK 

9 .. 2539 

Begin with a thorough visual inspection of the engine, particularly at the area of the suspected leak. If an oil leak 
source is not readily identifiable, the following steps should be followed: 
1. Do not clean or degrease the engine at this time because some solvents may cause rubber to swell, temporarily 

stopping the leak. 
2. Add an oil soluble dye (use as recommended by manufacturer). Start the engine and let idle for approximately 15 

minutes. Check the oil dipstick to make sure the dye is thoroughly mixed as indicated with a bright yellow color 
under a black light. 

3. Using a black light. inspect the entire engine for fluorescent dye, particularly at the suspected area of oil leak. If 
the oil leak is found and identified, repair per service manual instructions. 

4. If dye is not observed, drive the vehicle at various speeds for approximately 24 km (15 miles), and repeat inspec
tion.lf the oil leak source is not positively identified at this time, proceed with the air leak detection test method. 

Air Leak Detection Test Method 
1. Disconnect the breather cap to air cleaner hose at the breather cap end. Cap or plug breather cap nipple. 

2. Remove the PCV valve from the cylinder head cover. Cap or plug the PCV valve grommet. 

3. Attach an air hose with pressure gauge and regulator to the dipstick tube. 

CAUTION: Do not subject the engine assembly to more than 20.6 kPa (3 PSI) of test pressure. 

4. Gradually apply air pressure from 1 psi to 2.5 psi maximum while applying soapy water at the suspected source. 
Adjust the regulator to the suitable test pressure that provide the best bubbles which will pinpoint the leak 
source. If the oil leak is detected and identified, repair per service manual procedures. 

5. If the leakage occurs at the rear oil seal area, refer to the section, Inspection for Rear Seal Area Leak. 

6. If no leaks are detected, turn off the air supply and remove the air hose and all plugs and caps. Install the PCV 
valve and breather cap hose. 

7. Clean the oil off the suspect oil leak area using a suitable solvent. Drive the vehicle at various speeds approx
imately 24 km (15 miles). Inspect the engine for signs of an oil leak by using a black light. 

INSPECTION FOR REAR SEAL AREA LEAKS 
Since it is sometimes difficult to determine the source of an oil leak in the rear seal area of the engine, a more 
involved inspection is necessary. The following steps should be followed to help pinpoint the source of the leak. 

If the leakage occurs at the crankshaft rear oil seal area: 

1. Disconnect the battery. 

2. Raise the vehicle. 

3. Remove torque converter or clutch housing cover and inspect rear of block for evidence of oil. Use a black light 
to check for the oil leak: 

a. Circular spray pattern generally indicates seal leakage or crankshaft damage. 

b. Where leakage tends to run straight down, possible causes are a porous block, oil galley pipe plugs, oil filter 
runoff, and main bearing cap to cylinder block mating surfaces. 

4. If no leaks are detected, pressurize the crankcase as outlined in the, Inspection (Engine oil Leaks in general) 

CAUTION: Do not exceed 20.6 kPa (3 psi). 

5. If the leak is not detected, very slowly turn the crankshaft and watch for leakage. If a leak is detected between 
the crankshaft and seal while slowly turning the crankshaft, it is possible the crankshaft seal surface is damaged. 
The seal area on the crankshaft could have minor nicks or scratches that can be polished out with emery cloth. 

CAUTION: Use extreme caution when crankshaft polishing is necessary to remove minor nicks and 
scratches. The crankshaft seal flange is especially machined to complement the function of the rear oil seal. 

6. For bubbles that remain steady with shaft rotation, no further inspection can be done until disassembled. 
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CHECKING ENGINE OIL PRESSLIRE 
1. Remove oil pressure sending unit {2} and install 

gauge assembly C-3292. 

2. Run engine until thermostat opens. 

3. Oil Pressure: 

• Curb Idle 25 kPa (4 psi) minimum 
• 3000 rpm - 170 - 758 kPa (25 - 110 psi) 

4. If oil pressure is 0 at idle, shut off engine. Check 
for a clogged oil pick-up screen or a pressure relief 
valve stuck open. 

REAR SEAL AREA LEAKS 

808a1b71 

Since it is sometimes difficult to determine the source of an oil leak in the rear seal area of the engine, a more 
involved inspection is necessary. The following steps should be followed to help pinpoint the source of the leak. 

If the leakage occurs at the crankshaft rear oil seal area: 

1. Disconnect the battery. 

2. Raise the vehicle. 

3. Remove torque converter or clutch housing cover and inspect rear of block for evidence of oil. Use a black light 
to check for the oil leak: 

a. Circular spray pattern generally indicates seal leakage or crankshaft damage. 

b. Where leakage tends to run straight down, possible causes are a porous block, oil galley pipe plugs, oil filter 
runoff, and main bearing cap to cylinder block mating surfaces. See Engine, for proper repair procedures of 
these items. 

4. If no leaks are detected, pressurized the crankcase as outlined in the section, Inspection (Engine oil Leaks in 
general) 

CAUTION: Do not exceed 20.6 kPa (3 psi). 

5. If the leak is not detected, very slowly turn the crankshaft and watch for leakage. If a leak is detected between 
the crankshaft and seal while slowly turning the crankshaft, it is possible the crankshaft seal surface is damaged. 
The seal area on the crankshaft CQuid have minor nicks or scratches that can be polished out with emery cloth. 

CAUTION: Use extreme caution when crankshaft polishing is necessary to remove minor nicks or 
scratches. The crankshaft seal flange is specially machined to complement the function of the rear oil seal. 

6. For bubbles that remain steady with shaft rotation, no further inspection can be done until disassembled. (Refer 
to 9 - ENGINE - DIAGNOSIS AND TESTING), under the Oil Leak row, for components inspections on possible 
causes and corrections. 

7. After the oil leak root cause and appropriate corrective action have been identified, (Refer to 9 - ENGINE/EN
GINE BLOCK/CRANKSHAFT OIL SEAL - REAR - REMOVAL). 
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PAN - ENGINE OIL 

DESCRIPTION 
The engine oil pan {1} is made of laminated steel and 
has a single plane sealing surface. The sandwich style 
oil pan gasket has an integrated windage tray (2) and 
steel carrier. The sealing area of the gasket is molded 
with rubber and is designed to be reused as long as 
the gasket is not cut, torn or ripped. 
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REMOVAL 
1. Disconnect the negative battery cable. 

2. Install engine support fixture special tool # 8534. 
Do not raise engine at this time. 

3. Loosen both left and right side engine mount 
through bolts. Do not remove bolts. 

4. Remove the structural dust cover, if equipped. 

5. Drain engine oil. 

6. Remove the front crossmember (Refer to 13 -
FRAME & BUMPERS/FRAME/FRONT CROSS
MEMBER - REMOVAL). 

CAUTION: Only raise the engine enough to pro
vide clearance for oil pan removal. Check for 
proper clearance at fan shroud to fan and cowl to 
intake manifold. 

7. Raise engine using special tool 8534 to provide 
clearance to remove oil pan. 

NOTE: Do not pry on oil pan or oil pan gasket. 
Gasket is integral to engine windage tray and does 
not come out with oil pan. 

8. Remove the oil pan mounting bolts and oil pan (1). 

9. Unbolt oil pump pickup tube and remove tube. 

10. Inspect the integral windage tray and gasket (2) 
and replace as needed. 

aOccS5e7 
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CLEANING 
1. Clean oil pan in solvent and wipe dry with a clean cloth. 

2. Clean the oil pan gasket suriace. DO NOT use a grinder wheel or other abrasive tool to clean sealing suriace. 

3. Clean oil screen and tube thoroughly in clean solvent. 

INSPECTION 
1. Inspect oil drain plug and plug hole for stripped or damaged threads. Repair as necessary. 

2. Inspect the oil pan mounting flange for bends or distortion. Straighten flange, if necessary. 

INSTALLArlON 
1. Clean the oil pan gasket mating suriace of the bed

plate and oil pan. 

2. Inspect integrated oil pan gasket (2), and replace 
as necessary. 

3. Position the integrated oil pan gasket/windage tray 
assembly (2). 

4. Install the oil pickup tube. 

5. Install the mounting bolt and nuts. Tighten nuts to 
28 N·m (20 ft. Ibs.). 

8Oca58ed 
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6. If removed, install stud at position No.9. 

7. Position the oil pan and install the mounting bolts 
and nut. Tighten the mounting bolts and nut to 15 
N·m (11 ft. Ibs.) in the sequence shown. 

8. Lower the engine into mounts using special tool 
8534. 

9. Install both the left and right side engine mount 
through bolts. lighten the nuts to 68 N·m (50 ft. 
Ibs.). 

10. Remove special toot 8534. 

11. Install structural dust cover. if equipped. 

12. Install the front crossmember (Refer to 13 • 
FRAME & BUMPERS/FRAME/FRONT CROSS
MEMBER - INSTALLATION). 

13. Fill engine oil. 

14. Reconnect the negative battery cable. 

15. Start engine and check for leaks. 

SOC1Cl6Se7 
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SWITCH - OIL PRESSURE 

DESCRIPTION 
The oil pressure switch is a pressure sensitive'switch that is activated by the engine's oil pressure (in the main oil 
gallery). The switch is a two terminal device (one terminal is provided to the wiring harness and the other terminal 
is the switch's metal housing that screws into the engine block). 

OPERATION 
The oil pressure switch is normally "Closed." The switch changes from a "Closed" circuit to an "Open" circuit, on 
increasing pressure of 7 psig. The oil pressure switch changes from an "Open" circuit to a "Closed" circuit, on 
decreasing pressure, between 2 psig and 4 psig. 

REMOVAL 
1. Disconnect the negative cable from the battery. 
2. Raise vehicle on hoist. 

3. Remove front splash shield. 

4. Disconnect oil pressure sender wire (4). 

5. Remove the pressure sender (2). 

8OBa1b71 

INSTALLATION 
1. Install oil pressure sender. 

2. Connect oil pressure sender wire. 
3. Install front splash shield. 

4. Lower vehicle. 

5. Connect the negative battery cable. 
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PUMP - ENGINE OIL 

REMOVAL 
1. Remove the oil pan and pick·up tube (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - REMOVAL). 

2. Remove the timing chain cover (Refer to 9 - ENGINENALVE TIMINGfTlMING BELT / CHAIN COVER{S) -
REMOVAL). 

3. Remove the timing chains and tensioners (Refer to 9 - ENGINENALVE TIMINGfTlMING BELT/CHAIN AND 
SPROCKETS - REMOVAL). 

4. Remove the four bolts, primary timing chain tensioner and the oil pump. 

DISASSEMBLY 
1. Remove oil pump cover screws and lift off cover plate. 

2. Remove pump inner and outer rotors. 

NOTE: Once the oil pressure relief valve, cup plug, and pin are removed, the pump assembly must be 
replaced. 

3. If it is necessary to remove the pressure relief valve, drive the roll pin from pump housing and remove cup plug, 
spring and valve. 

INSPECTION 

CAUTION: Oil pump pressure relief valve and 
spring should not be removed from the oil pump. 
If these components are disassembled and or 
removed from the pump the entire oil pump CD 
assembly must be replaced. 

1. Clean all parts thoroughly. Mating surface of the oil 
pump housing should be smooth. If the pump cover 
is scratched or grooved the oil pump assembly 
should be replaced. 

2. Lay a straight edge across the pump cover surface 
(3). If a 0.025 mm (0.001 in.) feeler gauge (2) can 
be inserted between the cover and the straight 
edge the oil pump assembly should be replaced. 

3. Measure the thickness of the outer rotor. If the 
outer rotor thickness measures at 12.005 mm 
(0.472 in.) or less the oil pump assembly must be 
replaced. 

4. Measure the diameter of the outer rotor. If the outer 
rotor diameter measures at 85.925 mm (3.382 in.) 
or less the oil pump assembly must be replaced. 

9309-184 
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S. Measure the thickness of the inner rotor. If the 
inner rotor thickness measures at 12.00S mm 
(0.472 in.) or less then the oit pump assembly must 
be replaced. 

6. Slide outer rotor (2) into the body of the oil pump. 
Press the outer rotor to one side of the oil pump 
body and measure clearance between the outer 
rotor and the body. If the measurement is 0.235mm 
(0.009 in.) or more the oil pump assembly must be 
replaced. 

7. Install the inner rotor into the oil pump body. Mea
sure the clearance between the inner (3) and outer 
(1) rotors. If the clearance between the rotors is 
.150 mm (0.006 in.) or more the oil pump assembly 
must be replaced. 
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8. Place a straight edge (1) across the body of the oil 
pump (between the bolt holes), if a feeler gauge (2) 
of .095 mm (0.0038 in.) or greater can be inserted 
between the straightedge and the rotors, the pump 
must be replaced. 

NOTE: The 3. 7U4. 7L OU pump is released as an 
assembly. There are no DaimlerChrysler part num
bers for Sub-Assembly components. In the event 
the oil pump is not functioning or out of specifica
tion it must be replaced as an assembly. 

ASSEMBLY 
1. Wash all parts in a suitable solvent and inspect carefully for damage or wear. 

2. Install inner and outer rotors 

3. Install oil pump cover plate and install cover bolts and tighten them to 12 N·m (105 in. Ibs.). 

4. Prime oil pump before installation by filling rotor cavity with engine oil. 

5. If oil pressure is low and pump is within specifications, inspect for worn engine bearings or other causes for oil 
pressure loss. 

I NSTALLA1-ION 
1. Position the oil pump onto the crankshaft and 

install one oil pump retaining bolt. 

2. Position the primary timing chain tensioner and 
install three retaining bolts. 

3. Tighten the oil pump and primary timing chain ten~ 
sioner retaining bolts to 28 N·m (250 in. Ibs.) in the 
sequence shown. 

4. Install the secondary timing chain tensioners and 
timing chains (Refer to 9 - ENGINENALVE TIM
INGfTlMING BELT/CHAIN AND SPROCKETS 
INSTALLATION). 

5. Install the timing chain cover (Refer to 9 - ENGINE/ 
VALVE TIMINGITIMING BELT / CHAIN COVER(S) 
- INSTALLATION). 

6. Install the pick-up tube and oil pan (Refer to 9 -
ENGINE/LUBRICATION/OIL PAN 
INSTALLATION). 

r-....pRIMARY 
TIMING CHAIN 
/TENSIONER 

( 
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FILTER - ENGINE OIL 

REMOVAL 
All engines are equipped with a high quality full-flow, 
disposable type oil filter (1). DaimlerChrysler 
Corporation recommends a Mopar® or equivalent oil 
filter be used. 

1. Position a drain pan under the oil filter. 

2. Using a suitable oil filter wrench loosen filter. 

3. Rotate the oil filter counterclockwise to remove it 
from the cylinder block oil filter boss. 

4. When filter separates from cylinder block oil filter 
boss, tip gasket end upward to minimize oil spill. 
Remove filter from vehicle. 

NOTE: Make sure filter gasket was removed with 
filter. 

5. With a wiping cloth, clean the gasket sealing sur
face of oil and grime. 

INSTALLATION 
1. Lightly lubricate oil filter gasket (2) with engine oil. 

2. Thread filter (3) onto adapter nipple. When gasket 
makes contact with sealing surface. hand tighten 
filter one full turn. do not over tighten. 

3. Add oil, verify crankcase oil level and start engine. 
Inspect for oil leaks. 

808alb94 
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OIL 

STANDARD PROCEDURE .. ENGINE OIL SERVICE 
The engine oil level indicator (1) is located at the right 
rear of the engine on the 3.7U4.7L engines. 

CRANKCASE OIL LEVEL INSPECTION 

CAUTION: Do not overfill crankcase with engine oil, pressure loss or oil foaming can result. 

Inspect engine oil level approximately every 800 kilometers (500 miles). Unless the engine has exhibited loss of oil 
pressure, run the engine for about five minutes before checking oil level. Checking engine oil level on a cold engine 
is not accurate. 

To ensure proper lubrication of an engine, the engine oil must be maintained at an acceptable level. The acceptable 
levels are indicated between the ADD and SAFE marks on the engine oil dipstick. 

1. Position vehicle on level surface. 

2. With engine OFF, allow approximately ten minutes for oil to settle to bottom of crankcase, remove engine oil 
dipstick. 

3. Wipe dipstick clean. 

4. Install dipstick and verify it is seated in the tube. 

5. Remove dipstick, with handle held above the tip, take oil level reading. 

6. Add oil only if level is below the ADD mark on dipstick. 

ENGINE OIL CHANGE 
Change engine oil at mileage and time intervals described in Maintenance Schedules. 

Run engine until achieving normal operating temperature. 

1. Position the vehicle on a level surface and turn engine off. 

2. Hoist and support vehicle on safety stands. 

3. Remove oil fill cap. 

4. Place a suitable drain pan under crankcase drain. 

5. Remove drain plug from crankcase and allow oil to drain into pan. Inspect drain plug threads for stretching or 
other damage. Replace drain plug if damaged. 

6. Install drain plug in crankcase. 

7. Lower vehicle and fill crankcase with specified type and amount of engine oil described in this section. 

8. Install oil fill cap. 

9. Start engine and inspect for leaks. 
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10. Stop engine and inspect oil level. 

NOTE: 
Care should be exercised when disposing used engine oil after it has been drained from a vehicle engine. 
Refer to the WARNING at beginning of this section. 
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MANIFOLD-INTAKE 

DESCRIPTION 
The intake manifold is made of a composite material 
and features 300 mm (11.811 in.) long runners which 
maximizes low end torque. 

The intake manifold uses single plane sealing which 
consist of six individual press in place port gaskets (2) 
to prevent leaks. The throttle body attaches directly to 
the intake manifold. 

DIAGNOSIS AND TESTING - INTAKE MANIFOLD LEAKS 
An intake manifold air leak is characterized by lower than normal manifold vacuum. Aisol one or more cylinders may 
not be functioning. 

WARNING: USE EXTREME CAUTION WHEN THE ENGINE IS OPERATING. DO NOT STAND IN A DIRECT LINE 
WITH THE FAN. DO NOT PUT YOUR HANDS NEAR THE PULLEYS, BELTS OR THE FAN. DO NOT WEAR 
LOOSE CLOTHING. 

1. Start the engine. 
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2. Spray a small stream of water (spray bottle) at the suspected leak area. 

3. If engine RPM'S change, the area of the suspected leak has been found. 

4. Repair as required. 

REMOVAL 
1. Bleed the fuel system. (Refer to 14 - FUEL SYS

TEM/FUEL DELIVERY - STANDARD PROCE
DURE.) 

2. Disconnect the negative cable from battery. 

3. Remove the resonator assembly and air inlet hose. 

4. Drain the cooting system below coolant tempera
ture sensor level. 

5. Disconnect the electronic throttle control (ETC) 
connector (3). 

6. Disconnect electrical connectors for the following 
components: 
• Coolant Temperature Sensor 
• Manifold Absolute Pressure (MAP) Sensor (2) 
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7. Disconnect vapor purge hose, brake booster hose, 
and positive crankcase ventilation (PCV) hose. 

a. Disconnect and remove ignition coil towers. 

9. Remove the top oil dipstick tube retaining bolt. 

10. Remove the EGR tube (1) (Refer to 25 - EMIS
SIONS CONTROUEXHAUST GAS RECIRCULA
TIONNALVE - REMOVAL). 

11. Remove fuel rail (Refer to 14 - FUEL SYSTEM/ 
FUEL DELIVERY/FUEL RAIL - REMOVAL). 

12. Remove throttle body assembly (1). 

13. Remove the intake manifold retaining fasteners in 
reverse order of tightening sequence. 

14. Remove the intake manifold. 
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INSTALLATION 
1, Install the intake manifold seals. 

2. Install the intake manifold. 
3. Install the intake manifold retaining bolts and 

tighten in sequence shown to 12 N·m (105 in. Ibs.). 

CAUTION: Proper torque of the throttle body is 
critical to normal operation. If the throttle body is 
over-torqued, damage to the throttle body can 
occur resulting In throttle plate maUunction. 

4. Install the throttle body-to-intake manifold O-ring. 

5. Install the throttle body (1) to intake manifold. 

6. Install the four mounting bolts (2). lighten bolts to 
7 N·m (60 in. Ibs.). 

7. Install electrical connector (3). 
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8. Install the fuel rail. 

9. Install the EGR tube (1) (Refer to 25 - EMISSIONS 
CONTROUEXHAUST GAS RECIRCULATION/ 
VALVE - INSTALLATION.) 

10. Install ignition coil towers. 

11. Connect electrical connectors for the following 
components: 

• Manifold Absolute Pressure (MAP) Sensor (2) 
• Coolant Temperature (CTS) Sensor 
• Ignition coil towers 

12. Install top oil dipstick tube retaining bolt. 

13. Connect Vapor purge hose, Brake booster hose, 
Positive crankcase ventilation (PCV) hose. 

14. Fill the cooling system. 

15. Install the resonator assembly and air inlet hose. 

16. Connect the negative cable to battery. 

17. Using the scan tool, perform the ETC Relearn 
function. 
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MANIFOLD-EXHAUST 

DESCRIPTION 
The exhaust manifolds (1,2) are log style with a pat
ented flow enhancing design to maximize perfor
mance. The exhaust manifolds are made of high 
silicon molybdenum cast iron. A perforated core graph
ite exhaust manifold gasket is used to improve sealing 
to the cylinder head. The exhaust manifolds are cov
ered by a three layer laminated heat shield (3) for 
thermal protection and noise reduction. The heat 
shields are fastened with a torque prevailing nut that 
is backed off slightly to allow for the thermal expan
sion of the exhaust manifold. 

BOc41faf 
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REMOVAL 

RIGHT EXHAUST MANIFOLD 
1. Disconnect the negative cable from the battery. 
2. Raise and support the vehicle. 

3. Remove the bolts and nuts attaching the exhaust 
pipe to the engine exhaust manifold. 

4. Lower the vehicle. 

5. Remove the exhaust heat shield (1). 

6. Remove bolts, nuts and washers attaching mani
fold to cylinder head. 

7. Remove manifold and gasket from the cylinder 
head. 

LEFT EXHAUST MANIFOLD 
1. Disconnect the negative cable from the battery. 

2. Raise and support the vehicle. 

3. Remove the bolts and nuts attaching the exhaust 
pipe to the engine exhaust manifold. 

4. Lower the vehicle. 

5. Remove the exhaust heat shields (1). 

6. Remove bolts, nuts and washers attaching mani
fold to cylinder head. 

7. Remove manifold and gasket from the cylinder 
head. 

80cb34c1 
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INSTALLATION 

RIGHT EXHAUST MANIFOLD 

CAUTION: If the studs came out with the nuts when removing the engine exhaust manifold, install new 
studs. Apply sealer on the coarse thread ends. Water leaks may develop at the studs if this precaution is 
not taken. 

1. Position the engine exhaust manifold and gasket on the two studs located on the cylinder head. Install conical 
washers and nuts on these studs. 

2. Install remaining conical washers. Starting at the center arm and working outward, tighten the bolts and nuts to 
25 N·m (18 ft. Ibs.) 

3. Install the exhaust heat shields. 

4. Raise and support the vehicle. 

CAUTION: Over tightening heat shield fasteners, may cause shield to distort and/or crack. 

5. Assemble exhaust pipe to manifold and secure with bolts, nuts and retainers. Tighten the bolts and nuts to 34 
N·m (25 ft. Ibs.) 

LEFT EXHAUST MANIFOLD 

CAUTION: If the studs came out with the nuts when removing the engine exhaust manifold, install new 
studs. Apply sealer on the coarse thread ends. Water leaks may develop at the studs if this precaution is 
not taken. 

1. Position the engine exhaust manifold and gasket on the two studs located on the cylinder head. Install conical 
washers and nuts on these studs. 

2. Install remaining conical washers. Starting at the center arm and working outward, tighten the bolts and nuts to 
25 N·m (18 ft. Ibs.) 

3. Install the exhaust heat shields. 

4. Raise and support the vehicle. 

CAUTION: Over tightening heat shield fasteners, may cause shield to distort and/or crack. 

5. Assemble exhaust pipe to manifold and secure with bolts, nuts and retainers. Tighten the bolts and nuts to 34 
N·m (25 ft. rbs.) 
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VALVE TIMING 

DESCRIPTION 

8Od72b71 

The timing drive system has been designed to provide quiet performance and reliability to support a non .. free 
wheeling engine. Specifically the intake valves are non-free wheeling and can be easily damaged with forceful 
engine rotation if camshaft-to-crankshaft timing is incorrect. The timing drive system consists of a primary chain (6), 
two secondary ti mi ng chain drives (1,4) and a counterbalance shaft drive. 

OPERATION 
The primary timing chain is a single inverted tooth chain type. The primary chain drives the large 50 tooth idler 
sprocket directly from a 25 tooth crankshaft sprocket. Primary chain motion is controlled by a pivoting leaf spring 
tensioner arm and a fixed guide. The arm and the guide both use nylon plastiC wear faces for low friction and long 
wear. The primary chain receives oil splash lubrication from the secondary chain drive and designed oil pump leak
age. The idler sprocket assembly connects the primary chain drive, secondary chain drives, and the counterbalance 
shaft. The idler sprocket assembly consists of two integral 26 tooth sprockets a 50 tooth sprocket and a helical gear 
that is press-fit to the assembly. The spline jOint for the 50 tooth sprocket is a non serviceable press fit anti rattle 
type. The idler sprocket assembly spins on a stationary idler shaft. The idler shaft is a light press-fit into the cylinder 
block. A large washer on the idler shaft bolt and the rear flange of the idler shaft are used to control sprocket thrust 
movement. Pressurized oil is routed through the center of the idler shaft to provide lubrication for the two bushings 
used in the idler sprocket assembly. 

There are two secondary drive chains, both are roller type, one to drive the camshaft in each SOHC cylinder head. 
There are no shaft speed changes in the secondary chain drive system. Each secondary chain drives a 26 tooth 
cam sprocket directly from the 26 tooth sprocket on the idler sprocket assembly. A fixed chain guide and a hydraulic 
oil damped tensioner are used to maintain tension in each secondary chain system. The hydraulic tensioners for the 
secondary chain systems are fed pressurized oil from oil reservoir pockets in the block. Each tensioner incorporates 
a controlled leak path through a device known as a vent disc located in the nose of the piston to manage chain 
loads. Each tensioner also has a mechanical ratchet system that limits chain slack if the tensioner piston bleeds 
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down after engine shut down. The tensioner arms and guides also utilize nylon wear faces for low friction and long 
wear. The secondary timing chains receive lubrication from a small orifice in the tensioners. This orifice is protected 
from clogging by a fine mesh screen which is located on the back of the hydraulic tensioners. 

STANDARD PROCEDURE 

MEASURING TIMING CHAIN WEAR 

NOTE~ This procedure must be performed with the 
timing chain cover removed. 

1. Remove the timing chain cover (Refer to 9 -
ENGINENALVE TIMINGITIMING BELT/CHAIN 
AND SPROCKETS - REMOVAL). 

2. To determine if the secondary timing chains are 
wornf rotate the engine clockwise until maximum 
tensioner piston (2) extension is obtained. Measure 
the distance between the secondary timing chain 
tensioner housing and the step ledge on the piston. 
The measurement at point (A) must be less than 
15mm (.5906 inches). 

3. If the measurement exceeds the specification the 
secondary timing chains are worn and require 
replacement (Refer to 9 - ENGINENALVE TIMING/ 
TIMING· BELT/CHAIN AND SPROCKETS 
REMOVAL). 

TIMING VERIFICATION 

CAUTION: The 3.7L is a non free-wheeling design 
engine. Therefore, correct engine timing is critical. 

NOTE: Components referred to as left hand or 
right hand are as viewed from the drivers position 
inside the vehicle. 

NOTE: The blue link plates on the chains and the 
dots on the camshaft drive sprockets may not line 
up during the timing verification procedure. The 
blue link ptate$ are lhied up with the sprocket dots 
only when re-timing· the complete timing drive. 
Once the timing drive is rotated blue link-to-dot 
alignment is no longer valid. 

Engine b~se timing can be verified by the following 
procedure: 

1. Rert:l0ve the cylinder head covers. Refer to the pro
cedure ;n this section. 

2. Using a mirror, locate the TOe arrow on the front 
cover. Rotate the crankshaft until the mark on the 

o 

80b76f65 

crankshaft damper (2) is aligned with the TOC arrow on the front cover (2). The engine is now at TOC. 
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80ca8813 

3. Note the location of the V6 mark stamped into the camshaft drive gears (1,2). If the VB mark on each camshaft 
drive gear is at the twelve o'clock position, the engine is at TOe on the exhaust stroke. If the VB mark on each 
gear is at the six o'clock position, the engine is at TOe on the compression stroke. 

4. If both of the camshaft drive gears are off in the same or opposite directions, the primary chain or both second
ary chains are at fault. Refer to Timing Chain and Sprockets procedure in this section. 

5. If only one of the camshaft drive gears is off and the other is correct, the problem is confined to one secondary 
chain. Refer to Single camshaft timing, in this procedure. 

6. If both camshaft drive gear V6 marks are at the twelve o'clock or the six o'clock position the engine base timing 
is correct. Reinstall the cylinder head covers. 

COUNTER BALANCE SHAFT TIMING 
1. Ensure that the engine is at TOe with both cam

shaft sprocket V6 marks in the 12 o'clock position. 

2. Look down the left cylinder head chain cavity. The 
timing dot (2) on the counter balance shaft drive 
gear should be in the B o'clock position. 

\ 
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TIMING - SINGLE CAMSHAFT 

NOTE: to adjust the timing on one camshaft, pre
form the following procedure. 

1. Using the Wedge Locking Tool 8379 (2), stabilize 
the secondary chain drive. For reference purposes, 
mark the chain-to-sprocket position. 

2. Remove the camshaft drive gear retaining bolt (3). 

3. Carefully remove the camshaft drive gear from the 
camshaft. 

80c41ef2 
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80ca8813 

4. Re-index the camshaft drive gear in the chain until the V6 mark is at the same position as the V6 mark on the 
opposite camshaft drive gear (1,2). 

5. Using the Camshaft Holder 8428, rotate the camshaft until the alignment dowel on the camshaft is aligned with 
the slot in the camshaft drive gear. 

CAUTION: Remove excess oil from camshaft sprocket retaining bolt before reinstalling bolt. Failure to do so 
may cause over-torqueing of bolt resulting in bolt failure. 

6. Position the camshaft drive gear onto the camshaft, remove oil from bolt then install the retaining bolt. Using 
Special Tools, Spanner Wrench 6958 with Adapter Pins 8346 and a suitable torque wrench, Tighten the retaining 
bolt to 122 N·m (90 ft. Ibs.) 

7. Remove the Wedge Locking Tool 8379. 

8. Rotate the crankshaft two full revolutions, then verity that the camshaft drive gear V6 marks are in fact aligned. 

9. Install the cylinder head covers. Refer to Cylinder Head Cover in this section. 
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SHAFT-BALANCE 

REMOVAL 
1. Remove the primary and secondary timing chains. 

Refer to TIMING CHAIN and SPROCKET. 

NOTE: The balance shaft and gear are serviced as 
an assembly. Do not attempt to remove the gear 
from the balance shaft.Remove the retaining bolt 
(4) from the counterbalance shaft thrust plate (2). 

2. Using the Counterbalance Shaft Removerllnstaller 
tool 8641 (1), remove the counterbalance shaft 
from the engine. 
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INSTALLATION 

NOTE: The balance shaft and gear are serviced as 
an assembly. Do not attempt to remove the gear 
from the balance shaft. 

1. Coat counterbalance shaft bearing journals with 
clean engine oil. 

NOTE: The balance shaft is heavy, and care 
should be used when installing shaft, so bearings 
are not damaged. 

2. Using the Counterbalance Shaft Remover/Installer 
8641 (1), carefutty install counterbalance shaft into 
engine. 

3. Install Counterbalance shaft thrust plate retaining 
bolt (4) finger tight.Do not tighten bolt at this time. 

4. Position the right side of the thrust plate with the 
right chain guide bolt, install bolt finger tight. 

5. Tighten the thrust plate retaining bolt (4) to 28 N·m 
(250 in. Ibs.) 

6. Remove the chain guide bolt so that guide can be 
installed. 
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SHAFT-IDLER 

REMOVAL 
1. Remove the primary and secondary timing chains and sprockets. Refer to procedure in this section. 

NOTE: To remove the idler shaft, it is necessary to tap threads into the shaft, to install the removal tool. 

2. Using a 12 mm X 1.75 tap, cut th reads in the idler shaft center bore. 

3. Cover the radiator core with a suitable cover. 

CAUTION: Use care when removing the idler shaft, Do not strike the radiator cooling fins with the slide 
hammer. 

4. Using Slide Hammer 8517 remove the idler shaft. 

INSTALLArlON 
1. Thoroughly clean the idler shaft bore. 

2. Position the idler shaft in the bore. 

NOTE: The two lubrication holes in the idler shaft do not require any special alignment. 

NOTE: Before using the retaining bolt to install the idler shaft, coat the threads and the pilot on the idler 
shaft, with clean engine oil. 

3. Using the primary idler sprocket retaining bolt and washer, carefully draw the idler shaft into the bore until fully 
seated. 

4. Coat the idler shaft with clean engine oil. 

5. Install the timing chains and sprockets. Refer to procedure in this section. 
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COVER-TIMING 

REMOVAL 
1. Disconnect the battery negative cable. 

2. Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

3. Remove electric cooling fan and fan shroud assem-
bly. 

4. Remove fan and fan drive assembly. 

5. Disconnect both heater hoses at timing cover. 

6. Disconnect lower radiator hose at engine. 

7. Remove accessory drive belt tensioner assembly 
(1 ). 

8. Remove crankshaft damper (Refer to 9 - ENGINE/ 
ENGINE BLOCKNIBRATION DAMPER 
REMOVAL). 

9. Remove the generator (Refer to 8 - ELECTRICAU 
CHARGING/GENERATOR - REMOVAL). 

10. Remove AlC compressor (Refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING/AIC COM
PRESSOR - REMOVAL). 

CAUTION: The 3.7L engine uses an anerobic 
sealer instead of a gasket to seal the front cover 
to the engine block, from the factory. For service, 
Mopar® Grey Engine RTV sealant must be substi
tuted. 

NOTE: It is not necessary to remove the water 
pump for timing cover removal. 

11. Remove the bolts holding the timing cover to 
engine block. 

12. Remove the timing cover. 

* INDICATES STUD LOCATIONS 

TIMING 
CHAIN 
COVER 

ASSEMBLY 

BOb6b29B 
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INSTALLATION 

CAUTION: Do not use oil based liquids to clean 
timing cover or block surfaces. Use only rubbing 
alcohol, along with plastic or wooden scrapers. 
Use no wire brushes or abrasive wheels or metal 
scrapers, or damage to surfaces could result. 

1. Clean timing chain cover and block surface using 
rubbing alcohol. 

CAUTION: The 3.7L uses a special anerobic sealer 
instead of a gasket to seal the timing cover to the 
engine block, from the factory. For service repairs, 
Mopar® Engine Grey RTV must be used as a sub
stitute. 

2. Inspect the water passage o-rings for any damage, 
and replace as necessary. 

3. Apply Mopar® Grey Engine RTV sealer (3) to front 
cover (1) following the path provided using a 3 to 
4mm thick bead (3). 

4. Install cover. Tighten fasteners in sequence as 
shown in to 58 N·m (43 ft. Ibs.). 

5. Install crankshaft damper (Refer to 9 - ENGINE/ 
ENGINE BLOCKIVIBRATION DAMPER - INSTAL
LATION). 

6. Install the AlC compressor (Refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING/AIC COM
PRESSOR - INSTALLATION). 

7. Install the generator (Refer to 8 - ELECTRICAU 
CHARGING/GENERATOR - INSTALLATION). 

8. Install accessory drive belt tensioner assembly 
(Refer to 7 - COOLING/ACCESSORY DRIVE/BELT 
TENSIONERS - INSTALLATION). 

9. Install radiator upper and lower hoses. 

10. Install both heater hoses. 

11. Install electric fan shroud and viscous fan drive 
assembly. 

12. Fill cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

13. Connect the battery negative cable. 

* INDICATES STUD LOCATIONS 

TIMING 
CHAIN 
COVER 

ASSEMBLY 

80bOb298 
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CHAIN AND SPROCKETS-TIMING 

REMOVAL 

1. Disconnect negative cable from battery. 

2. Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

3. Remove right and left cylinder head covers (Refer 
to 9 - ENGINE/CYLINDER HEAD/CYLINDER 
HEAD COVER(S) - REMOVAL). 

4. Remove radiator fan shroud (Refer to 7 - COOL
ING/ENGINE/RADIATOR FAN - REMOVAL). 

5. Rotate engine until timing mark on crankshaft 
damper (2) aligns with TDC mark on timing chain 
cover (2) and the camshaft sprocket "V6" marks 
are at the 12 o'clock position (No. 1 TDC exhaust 
stroke). 

80ca8813 
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6. Remove power steering pump (Refer to 19 -
STEERING/PUMP - REMOVAL). 

7. Remove access plug from left and right cylinder 
heads for access to chain guide fasteners. 

8. Remove the oil fill housing to gain access to the 
right side tensioner arm fastener. 

9. Remove crankshaft damper (Refer to 9 - ENGINE! 
ENGINE BLOCKIVIBRATION DAMPER 
REMOVAL) and timing chain cover (Refer to 9 -
ENGINENALVE TIMINGITIMING BELT / CHAIN 
COVER(S) - REMOVAL). 

10. Collapse and pin primary chain tensioner. 

CAUTION: Plate behind left secondary chain ten
sioner could fall into oil pan. Therefore, cover pan 
opening. 

11. Remove secondary chain tensioners. 

12. Remove camshaft position sensor (2). 
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CAUTION: Care should be taken not to damage 
camshaft target wheel. Do not hold target wheel 
while loosening or tightening camshaft sprocket. 
Do not place the target wheel near a magnetic 
source of any kind. A damaged or magnetized tar
get wheel could cause a vehicle no start condition. 

CAUTION: Do not forcefully rotate the camshafts 
or crankshaft independently of each other. Damag
ing intake valve to piston contact will occur. 
Ensure negative battery cable is disconnected to 
guard against accidental starter engagement. 

13. Remove left and right camshaft sprocket bolts. 

14. While holding the left camshaft steel tube with 
Camshaft Holder 8428 (2), remove the left cam
shaft sprocket. Slowly rotate the camshaft approx
imately 5 degrees clockwise to a neutral position. 

15. While holding the right camshaft steel tube with 
Camshaft Holder 8428 (2), remove the right cam
shaft sprocket. 

16. Remove idler sprocket assembly bolt. 

80cccOa4 

17. Slide the idler sprocket assembly and crank sprocket forward simultaneously to remove the primary and sec
ondary chains. 

18. Remove both pivoting tensioner arms and chain guides. 

19. Remove primary chain tensioner. 

INSPECTION 
Inspect the following components: 

• Sprockets for excessive tooth wear. Some tooth markings are normal and not a cause for sprocket replace-
ment. 

• Idler sprocket assembly bushing and shaft for excessive wear. 
• Idler sprocket assembly spline jOint. The joint should be tight with no backlash or axial movement. 
• Chain guides and tensioner arms. Replace these parts if grooving in plastic face is more than 1 mm (0.039 in.) 

deep. If plastic face is severely grooved or melted, the tensioner lube jet may be clogged. The tensioner 
should be replaced. 

• Secondary chain tensioner piston and ratcheting device. Inspect for evidence of heavy contact between ten
sioner piston and tensioner arm. If this condition exist the tensioner tensioner arm and chain should be 
replaced. 

• Primary chain tensioner plastic faces. Replace as required. 



DR -------------- ENGINE - 3.7L - SERVICE INFORMATION 9 - 2573 

INSTALLATION 
1. Using a vise, lightly compress the secondary chain 

tensioner piston (5) until the piston step is flush 
with the tensioner body. Using a pin or suitable 
tool, release ratchet pawl by pulling pawl back 
against spring force through access hole on side of 
tensioner. While continuing to hold pawl back, Push 
ratchet device to approximately 2 mm from the ten
sioner body. Install Tensioner pin 8514 (3) into hole 
on front of tensioner. Slowly open vise (1) to trans
fer piston spring force to lock pin. 

2. Position primary chain tensioner over oil pump and 
insert bolts into lower two holes on tensioner 
bracket. Tighten bolts to 28 N·m (250 in. Ibs.). 

3. Install right side chain tensioner arm. Install Torx® 
bolt. Tighten Torx® bolt to 28 N·m (250 in. Ibs.). 

CAUTION: The silver bolts retain the guides to the 
cylinder heads and the black bolts retain the 
guides to the engine block. 

4. Install the left side chain guide. Tighten the bolts to 
28 N·m (250 in. Ibs.). 

5. Install left side chain tensioner arm, and Torx® bolt. 
Tighten Torx® bolt to 28 N·m (250 in. Ibs.). 

6. Install the right side chain guide. Tighten the bolts 
to 28 N·m (250 in. Ibs.). 

7. Install both secondary chains onto the idler 
sprocket. Align two plated links on the secondary 
chains to be visible through the two lower openings 
on the idler sprocket (4 o'clock and 8 o'clock). 
Once the secondary timing chains are installed, 
position the Secondary Camshaft Chain Holder 
8429 (1) to hold chains in place for installation. 

8. Align primary chain double plated links with the timing mark at 12 o'clock on the idler sprocket. Align the primary 
chain single plated link with the timing mark at 6 o'clock on the crankshaft sprocket. 

9. Lubricate idler shaft and bushings with clean engine oil. 
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NOTE: The idler sprocket must be timed to the 
counterbalance shaft drive gear before the idler 
sprocket is fully seated. 

10. Install all chains, crankshaft sprocket, and idler 
sprocket as an assembly. After guiding both sec
ondary chains through the block and cylinder 
head openings, affix chains with a elastic strap or 
equivalent. This will maintain tension on chains to 
aid in installation. Align the timing mark (2) on the 
idler sprocket gear (3) to the timing mark on the 
counterbalance shaft drive gear (1), then seat 
idler sprocket fully. Before installing idler sprocket 
bolt, lubricate washer with oil, and tighten idler 
sprocket assembly retaining bolt to 34 N·m (25 ft. 
Ibs.). 

NOTE: It will be necessary to slightly rotate camshafts for sprocket installation. 

11. Align left camshaft sprocket "l" dot to plated link on chain. 

12. Align right camshaft sprocket "R" dot to plated link on chain. 

\ 

CAUTION: Remove excess oil from the camshaft sprocket bolt. Failure to do so can result in over-torque of 
bolt resulting in bolt failure. 

13. Remove Secondary Camshaft Chain Holder 8429, then attach both sprockets to camshafts. Remove excess oil 
from bolts, then Install sprocket bolts, but do not tighten at this time. 

14. Verify that all plated links are aligned with the marks on all sprockets and the "V6" marks on camshaft sprockets 
are at the 12 o'clock position. 
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CAUTION: Ensure the plate between the left sec
ondary chain tensioner and block is correctly 
installed. 

15. Install both secondary chain tensioners. Tighten 
bolts to 28 N·m (250 in. Ibs.). 

NOTE: Left and right secondary ~hain tensioners 
are not common. 

16. Remove all 3 locking pins from tensioners. 

CAUTION: After pulling locking pins out of each 
tensioner, DO NOT manually extend the tension
er(s) ratchet. Doing so will over tension the 
chains, resulting in noise and/or high timing chain 
loads. 

17. Using Spanner Wrench 6958 with Adaptor Pins 
8346, (4) tighten left and right camshaft sprocket 
bolts to 122 N·m (90 ft. Ibs.) 

18. Rotate engine two full revolutions. Verify timing 
marks are at the follow locations: 

• primary chain idler sprocket dot is at 12 o'clock 
• primary chain crankshaft sprocket dot is at 6 

o'clock 
• secondary chain camshaft sprockets "V6" marks 

are at 12 o'clock 
• counterbalancer shaft drive gear dot is aligned to 

the idler sprocket gear dot 

19. Lubricate all three chains with engine oil. 

20. After installing all chains, it is recommended that 
the idler gear end play be checked. The end play 
must be within 0.10 - 0.25 mm (0.004 - 0.010 in.). 
If not within specification, the idler gear must be 
replaced. 

21. Install timing chain cover and crankshaft damper. 
Refer to procedures. 

22. Install cylinder head covers (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) -
INSTALLATION). 

9 - 2575 

8Ob897e1 
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NOTE: Before installing threaded plug in right cyl
inder head, the plug must be coated with sealant 
to prevent leaks. 

23. Coat the large threaded access plug with Mopar® 
Thread Sealant with Teflon, then install into the 
right cylinder head (1) and tighten to 81 N·m (60 
ft. Ibs.). 

24. Install the oil fill housing. 

25. Install access plug in left cylinder head (2). 

26. Install power steering pump (Refer to 19 -
STEERING/PUMP - INSTALLATION). 

27. Fill cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

28. Connect negative cable to battery. 
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ENGINE - 4.7L - SERVICE INFORMATION 

DIAGNOSIS AND TESTING 

INTRODUCTION 
Engine diagnosis is helpful in determining the causes of malfunctions not detected and remedied by routine main· 
tenance. 

These malfunctions may be classified as either performance (e.g., engine idles rough and stalls) or mechanical 
(e.g .• a strange noise). 

Refer to 9 - ENGINE - DIAGNOSIS AND TESTING - PERFORMANCE and Refer to 9 - ENGINE - DIAGNOSIS 
AND TESTING - MECHANICAL for possible causes and corrections of malfunctions. 

Additional tests and diagnostic procedures may be necessary for specific engine malfunctions that can not be iso
lated with the Service Diagnosis charts. Information concerning additional tests and diagnosis is provided within the 
following diagnosis: 

• Cylinder Compression Pressure Test. 
• Cylinder Combustion Pressure Leakage Test. 
• Engine Cylinder Head Gasket Failure Diagnosis . 
• Intake Manifold Leakage Diagnosis. 

PERFORMANCE 

CONDITION POSSIBLE CAUSE CORRECTION 

ENGINE WILL NOT START 1. Weak battery 1. Charge or replace as necessary. 

2. Corroded or loose battery 2. Clean and tighten battery 
connections. connections. Apply a coat of light 

mineral grease to the terminals. 

3. Faulty starter. 3. Refer to 8 - ELECTRICAU 
STARTING - DIAGNOSIS AND 
TESTING. 

4. Faulty coil or control unit. 4. Refer to 8 - ELECTRICAU 
IGNITION CONTROUIGNITION 
COIL - REMOVAL. 

5. Incorrect spark plug gap. 1. Correct as necessary. 

6. Dirt or water in fuel system. 6. Clean system and replace fuel 
filter. 

7. Faulty fuel pump, relay or wiring. 7. Repair or replace as necessary. 

ENGINE STALLS OR ROUGH IDLE 1. Dirty or incorrectly gapped spark 1. Correct as necessary. 
plugs. 

2. Idle mixture too lean or too rich. 2. Refer to Powertrain Diagnosis 
Information. 

3. Vacuum leak. 3. Inspect intake manifold and 
vacuum hoses, repair or replace as 
necessary. 

4. Faulty coil. 4. Refer to 8 - ELECTRICAU 
IGNITION CONTROUIGNITION 
COIL - REMOVAL. 

5. Incorrect engine timing. 5. Refer to 9 - ENGINENALVE 
TIMING - STANDARD 
PROCEDURE. 



9 - 2580 ENGINE - 4.7L - SERVICE INFORMATION ------------ DR 

CONDITION POSSIBLE CAUSE CORRECTION 

ENGINE LOSS OF POWER 1. Dirty or incorrectly gapped spark 1. Correct as necessary. 
plugs. 

2. Dirt or water in fuel system. 2. Clean system and replace fuel 
filter. 

3. Faulty fuel pump. 3. Refer to the Appropriate 
Diagnostic Information 

4. Blown cylinder head gasket. 4. Replace cylinder head gasket. 

5. Low compression. 5. Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING. 

6. Burned, warped or pitted valves. 6. Replace as necessary. 

7. PI ugged or restricted exhaust 7. I nspect and replace as 
system. necessary. 

8. Faulty coil. 8. Refer to 8 - ELECTRICAU 
IGNITION CONTROUIGNITlON 
COIL - REMOVAL. 

ENGINE MISSES ON 1. Spark plugs dirty or incorrectly 1. Correct as necessary. 
ACCELERATION gapped. 

2. Dirt in fuel system. 2. Clean fuel system. 

3. Burned, warped or pitted valves. 3. Replace as necessary. 

4. Faulty coil. 4. Refer to 8 - ELECTRICAU 
IGNITION CONTROUIGNITION 
COIL - REMOVAL. 

ENGINE MISSES AT HIGH SPEED 1. Spark plugs dirty or incorrectly 1. Correct as necessary. 
gapped. 

2. Faulty coil. 2. Refer to 8 - ELECTRICAU 
IGNITION CONTROUIGNITION 
COIL REMOVAL. 

3. Dirt or water in fuel system. 3. Clean system and replace fuel 
filter. 
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MECHANICAL 

CONDITION POSSIBLE CAUSES CORRECTIONS 

NOISY VALVES 1. High or low oil level in 1. Refer to LUBRICATION & 
crankcase. MAINTENANCE/FLUID TYPES-

SPECIFICATIONS. 

2. Thin or diluted oil. 2. Change oil and filter. 

3. Low oil pressure. 3. Check oil pump, if OK, check rod 
and main bearings for excessive 
wear. 

4. Dirt in lash adjusters. 4. Replace as necessary. 

5. Worn rocker arms. 5. Replace as necessary. 

6. Worn lash adjusters 6. Replace as necessary. 

7. Worn valve guides. 7. Refer to 9 - ENGINE/CYLINDER 
HEAD/INTAKE/EXHAUST VALVES 
& SEATS - STANDARD 
PROCEDURE. 

8. Excessive runout of valve seats 8. Refer to 9 - ENGINE/CYLINDER 
on valve faces. HEAD/INTAKE/EXHAUST VALVES 

& SEATS - STANDARD 
PROCEDURE. 

CONNECTING ROD NOISE 1. Insufficient oil supply. 1. Refer to LUBRICATION & 
MAINTENANCE/FLUID TYPES-
SPECIFICATIONS. 

2. Low oil pressure. 2. Check oil pump, if OK, check rod 
and main bearings for excessive 
wear. 

3. Thin or diluted oil. 3. Change oil and filter. 

4. Excessive bearing clearance. 4. Replace as necessary. 

5. Connecting rod journal 5. Service or replace crankshaft. 
out -of-round. 

6. Misaligned connecting rods. 6. Replace bent connecting rods. 

MAIN BEARING NOISE 1. Insufficient oil supply. 1. Refer to LUBRICATION & 
MAINTENANCE/FLUID TYPES-
SPECIFICATIONS. 

2. Low oil pressure. 2. Check oil pump, if OK, check rod 
and main bearings for excessive 
wear. 

3. Thin or diluted oil. 3. Change oil and filter. 

4. Excessive bearing clearance. 4. Replace as necessary. 

5. Excessive end play. 5. Check thrust washers for wear. 

6. Crankshaft journal out-of round. 6. Service or replace crankshaft. 

7. Loose flywheel or torque 7. Tighten to correct torque 
converter. 

CYLINDER COMPRESSION PRESSURE 
The results of a cylinder compression pressure test can be utilized to diagnose several engine malfunctions. 
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Ensure the battery is completely charged and the engine starter motor is in good operating condition. Otherwise the 
indicated compression pressures may not be valid for diagnosis purposes. 

1. Clean the spark plug recesses with compressed air. 

2. Remove the spark plugs. 

3. Disable the fuel system. 

4. Remove the ASD relay. 

5. Insert a compression pressure gauge and rotate the engine with the engine starter motor for three revolutions. 

6. Record the compression pressure on the 3rd revolution. Continue the test for the remaining cylinders. 

7. (Refer to 9 - ENGINE - SPECIFICATIONS). 

CYLINDER COMBUSTION PRESSURE LEAKAGE 
The combustion pressure leakage test provides an accurate means for determining engine condition. 

Combustion pressure leakage testing will detect: 

• Exhaust and intake valve leaks (improper seating). 
• Leaks between adjacent cylinders or into water jacket. 
• Any causes for combustion/compression pressure loss. 

1. Check the coolant level and fill as required. DO NOT install the radiator cap. 

2. Start and operate the engine until it attains normal operating temperature, then turn the engine OFF. 

3. Remove the spark plugs. 

4. Remove the oit filler cap. 

5. Remove the air cleaner hose. 

6. Calibrate the tester according to the manufacturer's instructions. The shop air source for testing should maintain 
483 kPa (70 psi) minimum, 1,379 kPa (200 psi) maximum and 552 kPa (80 psi) recommended. 

7. Perform the test procedures on each cylinder according to the tester manufacturer's instructions. Set piston of 
cylinder to be tested at TOC compression,While testing. listen for pressurized air escaping through the throttle 
body, tailpipe and oil filler cap opening. Check for bubbles in the radiator coolant. 

All gauge pressure indications Should be equal. with no more than 250/0 leakage. 

FOR EXAMPLE: At 552 kPa (80 psi) input pressure, a minimum of 414 kPa (60 psi) should be maintained in the 
cylinder. 

Refer to CYLINDER COMBUSTION PRESSURE LEAKAGE DIAGNOSIS CHART. 

CYLINDER COMBUSTION PRESSURE LEAKAGE DIAGNOSIS CHART 

CONDITION POSSIBLE CAUSE CORRECTION 

AIR ESCAPES THROUGH Intake valve bent, burnt, or not Inspect valve and valve seat. 
THROTTLE BODY seated properly Reface or replace, as necessary. 

Inspect valve springs. Replace as 
necessary. 

AIR ESCAPES THROUGH Exhaust valve bent. burnt, or not Inspect valve and valve seat. 
TAILPIPE seated properly Reface or replace, as necessary. 

Inspect valve springs. Replace as 
necessary. 

~RESCAPESTHROUGH Head gasket leaking or cracked Remove cylinder head and inspect. 
RADIATOR cylinder head or block Replace defective part 

MORE THAN 50% LEAKAGE Head gasket leaking or crack in Remove cylinder head and inspect. 
FROM ADJACENT CYLINDERS cylinder head or block between Replace gasket. head, or block as 

adjacent cylinders necessary 

MORE THAN 250/0 LEAKAGE AND Stuck or broken piston rings; Inspect for broken rings or piston. 
AIR ESCAPES THROUGH OIL cracked piston; worn rings andlor Measure ring gap and cylinder 
FILLER CAP OPENING ONLY cylinder waH diameter, taper and out-of-round. 

Replace defective part as necessary 
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STANDARD PROCEDURE 

REPAIR DAMAGED OR WORN THREADS 

CAUTION: Be sure that the tapped holes maintain the original center line. 

Damaged or worn threads can be repaired. Essentially, this repair consists of: 
• Drilling out worn or damaged threads. 
• Tapping the hole with a special Heli-Coil Tap, or equivalent. 
• Installing an insert into the tapped hole to bring the hole back to its original thread size. 

FORM-IN-PLACE GASKETS AND SEALERS 

NOTE: All of the sealants mentioned below are not used on every engine, they are listed as general refer
ence guide. See service information for specific sealer usage. 

There are numerous places where form-in-place gaskets are used on the engine. Care must be taken when apply
ing form-in-place gaskets to assure obtaining the desired results. Do not use form-in-place gasket material 
unless specified. Bead size, continuity, and location are of great importance. Too thin a bead can result in leakage 
while too much can result in spill-over which can break off and obstruct fluid feed lines. A continuous bead of the 
proper width is essential to obtain a leak-free gasket. All sealing surfaces that use form-in-place gaskets and sealers 
must free of grease or oil. Surfaces should be cleaned with Mopar® brake parts cleaner prior to sealer application. 
After the sealer is applied, the parts should be assembled in no more than 10 minutes. 

There are numerous types of form-in-place gasket materials that are used in the engine area. Mopar® Engine RTV 
GEN II, Mopar® ATF-RTV, and Mopar® Gasket Maker gasket materials, each have different properties and can not 
be used in place of the other. 

MOPAR® ENGINE RTV GEN II is used to seal components exposed to engine oil. This material is a specially 
designed black silicone rubber RTV that retains adhesion and sealing properties when exposed to engine oil. Mois
ture in the air causes the material to cure. This material is available in three ounce tubes and has a shelf life of one 
year. After one year this material will not properly cure. Always inspect the package for the expiration date before 
use. 

MOPAR® ATF RTV is a specifically designed black silicone rubber RTV that retains adhesion and sealing properties 
to seal components ~xposed to automatic transmission fluid, engine coolants, and moisture. This material is avail
able in three ounce tubes and has a shelf life of one year. After one year this material will not properly cure. Always 
inspect the package for the expiration date before use. 

MOPAR® GASKET MAKER is an anaerobic type gasket material. The material cures in the absence of air when 
squeezed between two metallic surfaces. It will not cure if left in the uncovered tube. The anaerobic material is for 
use between two machined surfaces. Do not use on flexible metal flanges. 

MOPAR® BED PLATE SEALANT is a unique (green-in-color) anaerobic type gasket material that is specially made 
to seal the area between the bed plate and cylinder block without disturbing the bearing clearance or alignment of 
these components. The material cures slowly in the absence of air when torqued between two metallic surfaces, 
and will rapidly cure when heat is applied. 

MOPAR® GASKET SEALANT is a slow drying, permanently soft sealer. This material is recommended for sealing 
threaded fittings and gaskets against leakage of oil and coolant. Can be used on threaded and machined parts 
under all temperatures. This material also will prevent corrosion. Mopar® Gasket Sealant is available in a 13 oz. 
aerosol can or 40z./16 oz. can w/applicator. 

SEALER APPLICATION 
Mopar® Gasket Maker material should be applied sparingly 1 mm (0.040 in.) diameter or less of sealant to one 
gasket surface. Be certain the material surrounds each mounting hole. Excess material can easily be wiped off. 
Components should be torqued in place within 15 minutes. The use of a locating dowel is recommended during 
assembly to prevent smearing material off the location. 

Mopar® Engine RTV GEN II or ATF RTV gasket material should be applied in a continuous bead approximately 3 
mm (0.120 in.) in diameter. All mounting holes must be circled. For corner sealing and "T' joint locations, a 3.17 or 
6.35 mm (1/8 or 114 in.) drop is placed in the center of the gasket contact area. Uncured sealant may be removed 
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with a shop towel. Components should be torqued in place while the sealant is still wet to the touch (within 10 
minutes). The usage of a locating dowel is recommended during assembly to prevent smearing material off the 
location. 

Mopar® Gasket Sealant in an aerosol can should be applied using a thin, even coat sprayed completely over both 
surfaces to be joined, and both sides of a gasket. Then proceed with assembly. Material in a can w/applicator can 
be brushed on evenly over the sealing surfaces. 

ENGINE GASKET SURFACE PREPARATION 
To ensure engine gasket sealing, proper surface prep
aration must be performed, especially with the use of 
aluminum engine components and multi-layer steel 
cylinder head gaskets. 

Never use the following to clean gasket surfaces: 

• Metal scraper (1). 
• Abrasive pad or paper to clean cylinder block 

and head 
• High speed power tool with an abrasive pad (2). 
• High speed power tool with 3M Roioc™ Bristle 

Disc (white or yellow) or a wire brush (3). 

NOTE: Multi-Layer Steel (MLS) head gaskets 
require a scratch free sealing surface. 

CAUTION: The use of unapproved cleaning meth
ods can cause severe engine damage. 

Only use the following for cleaning gasket surfaces: 

• Solvent or a commercially available gasket remover. 

• Plastic or wood scraper (4). 

REMOVAL 

NOTE: This procedure applies to both the 4X2 and 
4X4 vehicles, steps that apply to the 4X4 vehicle 
only, are identified. 

1. Release fuel rail pressure (Refer to 14 - FUEL 
SYSTEM/FUEL DELIVERY - STANDARD PROCE
DURE) then disconnect the fuel supply quick con
nect fitting at the fuel rail (Refer to 14 - FUEL 
SYSTEM/FUEL DELIVERY/QUICK CONNECT FIT
TING - STANDARD PROCEDURE). 

2. Disconnect the battery negative and positive 
cables. 

3. Raise vehicle on hoist. 

4. Remove exhaust crossover pipe (5) from exhaust 
manifolds. 

5. 4X4 vehicles Disconnect axle vent tube from left 
side engine mount. 
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6. Remove the through bolt retaining nut and bolt 
from both the left and right side engine mounts. 

7. 4X4 vehicles Remove locknut from left and right 
side engine mount brackets. 

8. Disconnect two ground straps from the lower left 
hand side and one ground strap from the lower 
right hand side of the engine. 

9. Disconnect crankshaft position sensor (1). 

SObn057 

NOTE: The following step applies to 4X4 vehicles equipped with automatic transmission only_ 

10. 4X4 vehicles Remove the axle isolator bracket from the engine, transmission and the axle. 

11. Remove structural cover (Refer to 9 - ENGINE/ 
ENGINE BLOCK/STRUCTURAL COVER 
REMOVAL). 

12. Remove starter (4) (Refer to 8 - ELECTRICAU 
STARTING/STARTER MOTOR - REMOVAL). 

13. Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

14. Remove torque converter bolts (Automatic Trans
mission Only). 

15. Remove transmission to engine mounting bolts. 

16. Disconnect the engine block heater power cable 
from the block heater, if equipped. 

17. Lower vehicle. 

18. Remove throttle body resonator assembly and air 
inlet hose. 

19. Disconnect throttle and speed control cables. 

STRUCTURAL 
COVER 

8Ob897e3 
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20. Disconnect tube from both the left and right side 
crankcase breathers (1). Remove breathers. 

21. Discharge Ale system (Refer to 24 - HEATING & 
AIR CONDITIONING/PLUMBING/REFRIGERANT 
- STANDARD PROCEDURE). 

22. Remove Ale compressor (2) (Refer to 24 - HEAT
ING & AIR CONDITIONING/PLUMBING/AIC 
COMPRESSOR - REMOVAL). 

23. Remove shroud, fan assembly and accessory 
drive belt. 

24. Disconnect transmission oil cooler lines at the 
radiator. 

25. Disconnect radiator upper and lower hoses. 

26. Remove radiator (Refer to 7 - COOLING/ENGINE/ 
RADIATOR - REMOVAL), AlC condenser (Refer 
to 24 - HEATING & AIR CONDITIONING/PLUMB
ING/Ale CONDENSER - REMOVAL) and trans
mission oil cooler. 

27. Remove generator (3) (Refer to 8 - ELECTRICAU 
CHARGING/GENERATOR - REMOVAL). 
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28. Disconnect the two heater hoses from the timing 
chain cover and heater core. 

29. Unclip (2) and remove heater hoses (1) and tubes 
from the intake manifold. 

30. Disconnect engine harness at the following points 

• Intake air temperature (IAT) sensor (4) 
• Fuel Injectors 
• Throttle Position (TPS) Switch (2) 
• Idle Air Control (lAC) Motor (3) 
• Engine Oil Pressure Switch 
• Engine Coolant Temperature (ECT) Sensor 
• Manifold absolute pressure (MAP) Sensor 
• Camshaft Position (CMP) Sensor 
• Coif Over Plugs 

31. Disconnect the vacuum fines at the throttle body 
and intake manifold. 

32. Remove power steering pump and position out of 
the way. 

CD 

L 
---8Ob6f044 



9 - 2588 ENGINE - 4.7L - SERVICE INFORMATION ------------ DR 

33. Install Engine Lifting Fixture 10101. 

34. Disconnect body ground strap (1) at the right side 
cowl. 
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35. Disconnect ground strap (1) at the left side cowl. 

NOTE: It will be necessary to support the trans~ 
mission in order to remove the engine. 

36. Position a suitable jack under the transmission. 

37. Remove engine from the vehicle. 

INSTALLA-nON 
1. Position engine in the vehicle. 

2. Position both the left and right side engine mount 
brackets and install the through bolts and nuts. 
Tighten nuts to 4X2 vehicles95 N·m (70 ft. 
Ibs.).4X4 vehicles102 N·m (75 ft. Ibs.). 

3. 4X4 vehicleslnstafl locknuts onto the engine mount 
brackets. Tighten locknuts to 41 N·m (30 ft. Ibs.). 

4. Remove jack from under the transmission. 

5. Remove Engine Lifting Fixture 10101 (1). 
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6. Connect right (1) side ground straps. 

7. Connect left (1) side ground straps. 

8. Position generator wiring behind the oil dipstick 
tube, then install the oil dipstick tube upper mount
ing bolt. 

9. Install power steering pump. 

10. Connect fuel supply line quick connect fitting 
(Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/ 
QUICK CONNECT FITIING - STANDARD PRO
CEDURE). 

11. Connect the vacuum lines at the throttle body and 
intake manifold. 
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12. Connect engine harness at the following points: 
• Intake Air Temperature (IAT) Sensor (4) 
• Idle Air Control (lAC) Motor (3) 
• Fuel Injectors 
• Throttle Position (TPS) Switch (2) 
• Engine Oil Pressure Switch 
• Engine Coolant Temperature (ECT) Sensor 
• Manifold Absolute Pressure (MAP) Sensor 
• Camshaft Position (CMP) Sensor 
• Coil Over Plugs 

13. Position and install heater hoses (1) and tubes 
onto intake manifold. 

14. Install the heater hoses onto the heater core and 
the engine front cover, and install clips (2). 

CD 

L 
----80b6f044 
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15. Install generator (3) (Refer to 8 - ELECTRICAU 
CHARGING/GENERATOR - INSTALLATION). 

16. Install AlC condenser (Refer to 24 - HEATING & 
AIR CONDITIONING/PLUMBING/AIC CON
DENSER - INSTALLATION), radiator (Refer to 7 -
COOLING/ENGINE/RADIATOR - INSTALLATION) 
and transmission oil cooler. 

17. Connect radiator upper and lower hoses. 

18. Connect the transmission oil cooler lines to the 
radiator. 

19. Install accessory drive belt, fan assembly and 
shroud. 

20. Install AlC compressor (2) (Refer to 24 - HEAT
ING & AIR CONDITIONING/PLUMBING/Ale 
COMPRESSOR - INSTALLATION). 

21. Install both breathers (1). Connect tube to both 
cran kcase breathers. 

22. Connect throttle and speed control cables. 

23. Install throttle body resonator assembly and air 
inlet hose. Tighten clamps' 4 N·m (35 in. Ibs.). 

24. Raise vehicle. 
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25. Install transmission to engine mounting bolts. 
Tighten the bolts to 41 N·m (30 ft. Ibs.). 

26. Install torque converter bolts (Automatic Transmis
sion Only). 

27. Connect crankshaft position sensor (1). 

28. 4X4 vehiclesPosition and install the axle isolator 
bracket onto the axle, transmission and engine 
block. Tighten bolts to specification (Refer to 9 -
ENGINE - SPECIFICATIONS). 

29. Install starter (4) (Refer to 8 - ELECTRICAU 
STARTING/STARTER MOTOR - INSTALLATION). 

CAUTION: The structural cover requires a specific 
torque sequence. Failure to follow this sequence 
may cause severe damage to the cover. 

30. Install structural cover (Refer to 9 - ENGINE/EN-
GINE BLOCK/STRUCTURAL COVER 
INSTALLATION). 

8Ob77057 

STRUCTURAL 
COVER 

8Ob897e3 



9 • 2594 ENGINE - 4.7L - SERVICE INFORMATION ------------ DR 

31. Install exhaust crossover pipe. 

32. Install engine block heater power cable, If 
equipped. 

33. 4X4 vehiclesConnect axle vent tube to left side 
engine mount. 

34. Lower vehicle. 

35. Fill engine with clean oil. 

36. Recharge the AlC system (Refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING/REFRIGER
ANT - STANDARD PROCEDURE). 

37. Refill the engine cooling system (Refer to 7 -
COOLING - STANDARD PROCEDURE). 

38. Connect the battery positive and negative cables. 

39. Start the engine and check for leaks. 

SPECIFICATIONS 

SPECIFICA-nONS - 4.7L ENGINE 

GENERAL DESCRIPTION 

DESCRIPTION 

Engine Type 

Displacement 

Bore 

Stroke 

Compression Ratio 

Max. Variation Between Cylinders 

Horsepower 

Torque 

Lead Cylinder 

Firing Order 

CYLINDER BLOCK 

DESCRIPTION 

Metric 

Bore Diameter 93.010 ± .0075 mm 

Out of Round (MAX) 0.076 mm 

Taper (MAX) 0.051 mm 

PISTONS 

DESCRIPTION 

Metric 

Diameter 92.975 mm 

Weight 366 grams 

Ring Groove Diameter 

80bbc379 

SPECIFICATION 

90° SOHC V-8 16-Valve 

4.7 Liters / 4701 cc 

287 ( Cubic Inches) 

93.0 mm (3.66 in.) 

86.5 mm (3.40 in.) 

9.0:1 
25% 

235 BHP @ 4800 RPM 

295 LB-FT @ 3200 RPM 

#1 Left Bank 

1-8-4-3-6-5-7-2 

SPECIFICATION 

Standard 

3.6619 ± 0.0003 in. 

0.003 in. 

0.002 in. 

SPECIFICATION 

Standard 

3.6605 in. 

12.9 02 



DR ------------ ENGINE - 4.7L • SERVICE INFORMATIO'N 9 .. 2595 

DESCRIPTION SPECIFICATION 

Metric Standard 

No.1 83.37 - 83.13 mm 3.282 - 3.273 in 

No.2 82.833 - 83.033 mm 3.261 - 3.310 in. 

No. 3 83.88 - 84.08 mm 3.302 - 3.310 in. 

PISTON PINS 

DESCRIPTION SPECIFICATION 

Metric Standard 

Clearance In Piston 0.010 - 0.019 mm 0.0004 - 0.0008 in. 

Diameter 24.013 - 24.016 mm 0.9454 - 0.9455 in. 

PISTON RINGS 

DESCRIPTION SPECIFICATION 

Metric Standard 

Ring Gap 

Top Compression Ring 0.20 - 0.36 mm 0.0079 - 0.0142 in. 

Second Compression Ring 0.37 - 0.63 mm 0.0146 - 0.0249 in. 

Oil Control (Steel Rails) 0.25 - 0.76 mm 0.0099 - 0.30 in. 

Side Clearance 

Top Compression Ring .051 - .094 mm 0.0020 - 0.0037 in. 

Second Compression Ring 0.040 - 0.080 mm 0.0016 - 0.0031 in. 

Oil Ring (Steel Ring) . 019 - .229 mm .0007 - .0091 in . 

Ring Width 

Top Compression Ring 1.472 - 1.490 mm 0.057 - 0.058 in. 

Second Compression Ring 1.472 - 1.490 mm 0.057 - 0.058 in. 

Oil Ring (Steel Rails) 0.445 - 0.470 mm 0.017 - 0.018 in. 

CONNECTING RODS 

DESCRIPTION SPECIFICATION 

Metric Standard 

Bearing Clearance 0.015 - 0.055 mm 0.0006 - 0.0022 in. 

Side Clearance 0.10 - 0.35 mm 0.004 - 0.0138 in. 

Piston Pin Bore Diameter .025 - .048 mm 

{Interference Fit} 0.001 - 0.0019 in. 

Bearing Bore Out of Round (MAX) 0.004 mm 0.0002 in. 

Total Weight (Less Bearing) 555 grams 19.5771 ounces 

CRANKSHAFT 

DESCRIPTION SPECIFICATION 

Metric Standard 

Main Bearing Journal Diameter 63.488 - 63.512 mm 2.4996 - 2.5005 in. 
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DESCRIPTION SPECIFICATION 

Metric Standard 

Bearing Clearance 0.004 - 0.034 mm 0.0002 - 0.0013 in. 

Out of Round (MAX) 0.005 mm 0.0004 in. 

Taper (MAX) 0.008 mm 0.0004 in. 

End Play 0.052 - 0.282 mm 0.0021 - 0.0112 in. 

End Play (MAX) 0.282 mm 0.0112 in. 

Connecting Rod Journal Diameter 50.992 - 51.008 mm 2.0076 - 2.0082 in. 

Bearing Clearance 0.010 - 0.048 0.0004 - 0.0019 in. 

Out of Round (MAX) 0.005 mm 0.0002 in. 

Taper (MAX) 0.008 mm 0.0004 in. 

CAMSHAFT 

DESCRIPTION SPECIFICATION 

Metric Standard 

Bore Diameter 26.02 - 26.04 mm 1.0245 - 1.0252 in. 

Bearing Journal Diameter 25.973 - 25.995 mm 1.0227 - 1.0235 in. 

Bearing Clearance 0.025 - 0.065 mm 0.001 - 0.0026 in. 

Bearing Clearance (MAX) 0.065 mm 0.0026 in. 

End Play . 075 - .200 mm 0.003 - 0.0079 in . 

End Play (MAX) . 200 mm 0.0079 in . 

VALVE TIMING 

DESCRIPTION SPECIFICATION 

Intake 

Opens (BTDC) 4.40 

Closes (ATDC) 239.10 

Duration 243.5° 

Exhaust 

Opens (BTDC) 240.5° 

Closes (ATDC) 13.2° 

Duration 253.70° 

Valve Overlap 17.6° 

VALVES 

DESCRIPTION SPECIFICATION 

Face Angle 45° - 45.5° 

Head Diameter 

Intake 48.52 - 48.78 mm 

(1.9103 - 1.9205 in.) 

Exhaust 36.87 - 37.13 mm 

(1.4516 - 1.4618 in.) 
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DESCRIPTION SPECIFICATION 

Length (Overall) 

Intake 113.45 - 114.21 mm 

(4.4666 - 4.4965) 

Exhaust 114.92 - 115.68 mm 

(4.5244 - 4.5543 in.) 

Stem Diameter 

Intake 6.931 - 6.957 mm 

(0.2729 - 0.2739 in.) 

Exhaust 6.902 - 6.928 mm 

(0.2717 - 0.2728 in.) 

Stem - to - Guide Clearance 

Intake 0.018 - 0.069 mm 

(0.0008 - 0.0028 in.) 

Exhaust 0.047 - 0.098 mm 

(0.0019 - 0.0039 in.) 

Max. Allowable Stem - to - Guide Clearance (Rocking 
Method) 

Intake 0.069 mm (0.0028 in.) 

Exhaust 0.098 mm (0.0039 in.) 

Valve Lift (Zero Lash) 

Intake 11.25 mm (0.443 in.) 

Exhaust 10.90 mm (0.4292 in.) 

VALVE SPRING 

DESCRIPTION SPECIFICATION 

Free Length (Approx) 

Intake 49.0 mm (1.9291 in.) 

Exhaust 49.0 mm (1.9291 in.) 

Spring Force (Valve Closed) 

Intake and Exhaust 313.0 - 354.0 N @ 40.12 mm 
(70.365 - 79.582 Ibs. @ 1.5795 in.) 

Spring Force (Valve Open) 

Intake and Exhaust 776.0 - 870.0 N @ 28.88 mm 
(174.451 - 195.583 Ibs. @ 1.137 in.) 

Number of Coils 

Intake 7.3 

Exhaust 7.3 

Wire Diameter 

Intake and Exhaust 4.6 x 3.67mm 

(0.1811 - 0.1445 in.) 

Installed Height (Spring Seat to Bottom of Retainer) 
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DESCRIPTION SPECIFICATION 

Nominal 

Intake 40.12 mm (1.579 in.) 

Exhaust 40.12 mm (1.579 in.) 

CYLINDER HEAD 

DESCRIPTION SPECIFICATION 

Gasket Thickness (Compressed) 0.7 mm (0.0276 in.) 

Valve Seat Angle 44.5° - 45.0° 

Valve Seat Runout (MAX) 0.051 mm (0.002 in.) 

Valve Seat Width 

Intake 1.75 - 2.36 mm 

(0.0698 - 0.0928 in.) 

Exhaust 1.71 - 2.32 mm 

(0.0673 - 0.0911 in.) 

Guide Bore Diameter (Std.) 6.975·7.00 mm 

(0.2747 - 0.2756 in.) 

Cylinder Head Warpage (Flatness) 0.0508 mm (0.002 in.) 

OIL PUMP 

DESCRIPTION SPECIFICATION 

Clearance Over Rotors/End Face (MAX) 0.095 mm (0.0038 in.) 

Cover Out - of -Flat (MAX) 0.025 mm (0.001 in.) 

Inner and Outer Rotor Thickness 12.02 mm (0.4731 in.) 

Outer Rotor to pocket (Diametral) clearance (MAX) .235 mm (.0093 in.) 

Outer Rotor Diameter (MIN) 85.925 mm (0.400 in.) 

Tip Clearance Between Rotors {MAX} 0.150 mm (0.006 in.) 

OIL PRESSURE 

SPECIFICATION SPECIFICATION 

At Curb Idle Speed (MIN)· 48 kPa (7 psi) 

@ 3000 rpm 240 - 725 kPa (35 - 105 psi) 

* CAUTION: If pressure is zero at curb idle, DO NOT run engine at 3000 rpm. 

TORQUE 

DESCRIPTION N·m Ft. In. 

Lbs. Lbs. 

Camshaft 

Non - Oiled Sprocket Bolt 122 90 -
Bearing Cap Bolts 11 - 100 

Timing Chain Cover Bolts 58 43 -
Connecting Rod Cap Bolts 27 20 -
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DESCRIPTION N·m Ft. In. 

Lbs. Lbs. 

PLUS 900 TURN 

Bed Plate Bolts Refer to Procedure 

Cylinder Head Bolts Refer to Procedure 

Crankshaft Damper Bolt 175 130 -
Cylinder Head Cover Bolts 12 - 105 

ust Manifold Bolts 25 18 -
Exhaust Manifold Heat Shield Nuts 8 - 72 

Then loosen 450 

Flexplate Bolts 60 45 -
Mount Bracket to Block Bolts 61 45 -

Mount to Transmission Bolts 46 34 -
Generator Mounting Bolts 

M10 Bolts 54 40 -
M8 Bolts 28 - 250 

Intake Manifold Bolts 12 105 

Refer to Procedure for 

Tightening Sequence 

Oil Pan Bolts 15 - 130 

Oil Pan Drain Plug 34 25 -
Oil Pump Bolts 28 - 250 

~rBolts 12 - 105 

e Bolt and Nut 28 - 250 

Oil Dipstick Tube to Engine 

Block Bolt 15 - 130 

Oil Fill Tube Bolts 12 - 105 

Timing Chain Guide Bolts 28 - 250 

liming Chain Tensioner Arm 28 - 250 

Hydraulic Tensioner Bolts 28 - 250 

Timing Chain Primary Tensioner Bolts 28 - 250 

liming Drive Idler Sprocket Bolt 34 25 -
Thermostat Housing Bolts 13 - 115 

Water Pump Bolts 58 43 -
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SPECIAL TOOLS 

4.7L ENGINE· 

Puller 1026 

Spanner Wrench 6958 

Adapter Pins 8346 

Fig. 1 SECONDARY CHAIN HOLDER 8429 

Front Crankshaft Seal Remover 8511 

Front Crankshaft Seal Installer 8348 

Handle C-4171 

Rear Crankshaft Seal Installer 8349 
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Rear Crankshaft Seal Remover 8506 
Crankshaft Damper Removal Insert 8513 

Connecting Rod Guides 8507 
Chain Tensioner Pins 8514 

Crankshaft Damper Installer 8512 

Idler Shaft Remover 8517 

ENGINE SUPPORT FIXTURE 8534 

Valve Spring Compressor Adapters 8519 
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80llc9fa 

INDICATOR CYLINDER BORE C-119 

Fig. 2 CHAIN TENS/ONER WEDGE 9867 

GAUGE OIL PRESSURE - C-3292 

Piston Ring Compressor C-385 

Valve Spring Tester C".647 

Pressure Tester Kit 7700 
!011d42b 

Dial Indicator C-3339 

COMPRESSOR VALVE SPRING C-3422-C 
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BLOC-CHEK KIT C-3685 
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ELEMENT - AIR CLEANER 

REMOVAL 

1. Loosen clamp (1) and disconnect air duct (2) at air 
cleaner cover (3). 

2. Pry over 4 spring clips (5) from housing cover (3). 

3. Release housing cover (3) from locating tabs on 
housing and remove cover. 

4. Remove air cleaner element (filter) from housing. 

5. Clean inside of housing before replacing element. 

INSTALLATION 
1. Install filter element into housing. 

2. Position housing cover (3) into housing locating 
tabs. 

3. Pry up 4 spring clips (5) and lock cover to housing. 

4. Install air duct (2) to air cleaner cover (3) and 
tighten hose clamp (1) to 3 N·m (30 in. Ibs.). 
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HOUSING-AIR CLEANER 

REMOVAL 
1. Loosen clamp (1) and disconnect air duct (2) at air 

cleaner cover (3). 

2. Lift entire housing (1) assembly from 4 locating 
pins (2). 
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INSTALLATION 
1. Position housing assembly (1) into 4 locating pins 

(2). 

2. Connect air duct (2) at air cleaner cover (3) and 
tighten clamp (1). 



DR ------------ENGINE· 4.7L • SERVICE INFORMA"nON 9 - 2607 

CYLINDER HEAD 

DESCRIPTION 

CYLINDER HEAD 
The cylinder heads are made of an aluminum alloy. The cylinder head features two valves per cylinder with pressed 
in powdered metal valve guides. The cylinder heads also provide enclosures for the timing chain drain, necessitating 
unique left and right cylinder heads. 

VALVE GUIDES 
The valve guides are made of powered metal and are pressed into the cylinder head. The guides are not replace
able or serviceable, and valve guide reaming is not recommended. If the guides are worn beyond acceptable limits, 
replace the cylinder heads. 

DIAGNOSIS AND TESTING 

CYLINDER HEAD GASKET 
A cylinder head gasket leak can be located between adjacent cylinders or between a cylinder and the adjacent 
water jacket. 

Possible indications of the cylinder head gasket leaking between adjacent cylinders are: 

• Loss of engine power 
• Engine misfiring 
• Poor fuel economy 

Possible indications of the cylinder head gasket leaking between a cylinder and an adjacent water jacket are: 
• Engine overheating 
• Loss of coolant 
• Excessive steam (white smoke) emitting from exhaust 
• Coolant foaming 

CYLINDER-TO-CYLINDER LEAKAGE TEST 
To determine if an engine cylinder head gasket is leaking between adjacent cylinders, follow the procedures in Cyl
inder Compression Pressure Test (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). An engine cylinder head 
gasket leaking between adjacent cylinders will result in approximately a 50 - 70% reduction in compression pres
sure. 

CYLINDER-TO-WATER JACKET LEAKAGE TEST 

WARNING: USE EXTREME CAUTION WHEN THE ENGINE IS OPERATING WITH COOLANT PRESSURE CAP 
REMOVED. 

VISUAL TEST METHOD 

With the engine cool, remove the coolant pressure cap. Start the engine and allow it to warm up until thermostat 
opens. 

If a large combustion/compression pressure leak exists, bubbles will be visible in the coolant. 

COOLING SYSTEM TESTER METHOD 

WARNING: WITH COOLING SYSTEM TESTER IN PLACE, PRESSURE WILL BUILD UP FAST. EXCESSIVE 
PRESSURE BUILT UP, BY CONTINUOUS ENGINE OPERATION, MUST BE RELEASED TO A SAFE PRESSURE 
POINT. NEVER PERMIT PRESSURE TO EXCEED 138 kPa (20 psi). 

Install Cooling System Tester 7700 or equivalent to pressure cap neck. Start the engine and observe the tester's 
pressure gauge. If gauge pulsates with every power stroke of a cylinder a combustion pressure leak is evident. 
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CHEMICAL TEST METHOD 

Combustion leaks into the cooling system can also be checked by using Bloc-Chek Kit C-3685-A or equivalent. 
Perform test following the procedures supplied with the tool kit. 

REMOVAL 

LEFT CYLINDER HEAD 
1. Disconnect the negative cable from the battery. 

2. Raise the vehicle on a hoist. 

3. Disconnect the exhaust pipe at the left side 
exhaust manifold. 

4. Drain the engine coolant. Refer to COOLING SyS
TEM. 

5. Lower the vehicle. 

6. Remove the intake manifold (Refer to 9 - ENGINE/ 
MANIFOLDSIINTAKE MANIFOLD - REMOVAL). 

7. Remove the master cylinder and booster assembly 
(Refer to 5 - BRAKES/HYDRAULIC/MECHANICAU 
POWER BRAKE BOOSTER - REMOVAL). 

8. Remove the cylinder head cover (1) (Refer to 9 -
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL). 

* INDICATES STUD LOCATIONS 

LEFT 8Ob9a4cb 
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9. Remove the fan shroud and fan blade assembly. 

10. Remove accessory drive belt. 

11. Remove the power steering pump and set aside. 

12. Rotate the crankshaft until the damper timing 
marks are aligned (2). 

8Ob3c642 

13. Verify the VB mark on the camshaft sprocket is at the 12 o'clock position. Rotate the crankshaft one turn if 
necessary. 

14. Remove the crankshaft damper (Refer to 9 - ENGINE/ENGINE BLOCKNIBRATION DAMPER - REMOVAL). 

15. Remove the timing chain cover (Refer to 9 - ENGINENALVE TIMINGfTlMING BELT / CHAIN COVER(S) -
REMOVAL). 
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16. Lock the secondary timing chains to the idler 
sprocket using Special Tool 8429. 

NOTE: Mark the secondary timing chain prior to removal to aid in installation. 

17. Mark the secondary timing chain. one link on each side of the V8 mark on the camshaft drive gear. 

8Ob77055 

8Ob3e642 

18. Remove the left side secondary chain tensioner (Refer to 9 - ENGINENALVE TIMINGfflMING BELT/CHAIN 
AND SPROCKETS - REMOVAL). 
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CAUTION: Do not allow the engine to rotate. 
Severe damage to the valve train can occur. 

19. Remove the cylinder head access plug (2). 

20. Remove the left side secondary chain guide 
(Refer to 9 - ENGINENALVE TIMINGITIMING 
BELT/CHAIN AND SPROCKETS - REMOVAL). 

21. Remove the retaining bolt and the camshaft drive 
gear. 

CAUTION: Do not overlook the four smaller bolts 
at the front of the cylinder head. Do not attempt to 
remove the cylinder head without removing these 
four bolts. 

NOTE: The cylinder head is attached to the cylin
der block with fourteen bolts. 

22. Remove the cylinder head retaining bolts using 
the sequence provided. 

CAUTION: Do not lay the cylinder head on its gas
ket sealing surface, due to the design of the cylin
der head gasket any distortion to the cylinder 
head sealing surface may prevent the gasket from properly sealing resulting in leaks. 

23. Remove the cylinder head and gasket. Discard the gasket. 

RIGHT CYLINDER HEAD 
1. Disconnect battery negative cable. 

2. Raise the vehicle on a hoist. 

3. Disconnect the exhaust pipe at the right side 
exhaust manifold. 

4. Drain the engine coolant. 

5. Lower the vehicle. 

6. Remove the intake manifold (Refer to 9 - ENGINE! 
MANIFOLDS/INTAKE MANIFOLD - REMOVAL). 

7. Remove the cylinder head cover (1) (Refer to 9 -
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL). 

80b76fa7 
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8. Remove the fan shroud, Refer to 7 - COOLING/ 
ENGINE. 

9. Remove oil fill housing from cylinder head. 

10. Remove accessory drive belt. 

11. Rotate the crankshaft until the damper timing 
mark is aligned with TDC indicator mark (2). 

8Ob3c642 

12. Verify the V8 mark on the camshaft sprocket is at the 12 o'clock position (2). Rotate the crankshaft one turn if 
necessary. 

13. Remove the crankshaft damper (Refer to 9 - ENGINE/ENGINE BLOCKNIBRATION DAMPER - REMOVAL). 

14. Remove the timing chain cover (Refer to 9 - ENGINENALVE TIMINGrrlMING BELT / CHAIN COVER(S) -
REMOVAL). 
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15. Lock the secondary timing chains to the idler 
sprocket using Secondary Camshaft Chain Holder 
8429 (6). 

NOTE: Mark the secondary timing chain prior to 
removal to aid in installation. 

16. Mark the secondary timing chain. one link on 
each side of the V8 mark on the camshaft drive 
gear. 

17. Remove the right side secondary chain tensioner 
(Refer to 9 - ENGINENALVE TIMINGITIMING 
BELT/CHAIN AND SPROCKETS - REMOVAL). 

18. Remove the cylinder head access plug (1). 

19. Remove the right side secondary chain guide 
(Refer to 9 - ENGINENALVE TIMINGITIMfNG 
BELT/CHAIN AND SPROCKETS - REMOVAL). 

20. Remove the retaining bolt and the camshaft drive 
gear. 

CAUTION: Do not allow the engine to rotate. 
severe damage to the valve train can occur. 

CAUTION: Do not overlook the four smaller bolts 
at the front of the cylinder head. Do not attempt to 
remove the cylinder head without removing these 
four bolts. 

CAUTION: Do not hold or pry on the camshaft tar
get wheel for any reason. A damaged target wheel 
can result in a vehicle no start condition. 

NOTE: The cylinder head is attached to the cylin
der block with fourteen bolts. 

21. Remove the cylinder head retaining bolts using 
the sequence provided. 

8Ob77055 

CAUTION: Do not lay the cylinder head on its gasket sealing surface, do to the design of the cylinder head 
gasket any distortion to the cylinder head sealing surface may prevent the gasket from properly sealing 
resulting in leaks. 

22. Remove the cylinder head and gasket. Discard the gasket. 
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CLEANING 
To ensure engine gasket sealing. proper surface preparation must be performed. especially with the use of alumi· 
nurn engine components. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 

INSPECTION 
1. Inspect the cylinder head for out-of-flatness, using 

a straightedge (2) and a feeler gauge (1). Check 
Cylinder head in several locations. If tolerances 
exceed 0.0508 mm (0.002 in.) replace the cylinder 
head. 

2. Inspect the valve seats for damage. Service the valve seats as necessary. 

3. Inspect the valve guides for wear. cracks or looseness. If either condition exist. replace the cylinder head. 

INSTALLATION 

LEFT CYLINDER HEAD 

NOTE: The cylinder head bolts are tightened using 
a torque plus angle procedure. The bolts must be 
examined BEFORE reuse. If the threads are 
necked down (2) the bolts should be replaced. 

Necking can be checked by holding a straight edge 
against the threads. If all the threads do not contact 
the scale, the bolt should be replaced. 

80885280 
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CAUTION: When cleaning cylinder head and cylin
der block surfaces, DO NOT use a metal scraper 
because the surfaces could be cut or ground. Use 
only a wooden or plastic scraper (1). 

1. Clean the cylinder head and cylinder block mating 
surfaces. 

2. Position the new cylinder head gasket on the locat
ing dowels. 

CAUTION: When installing cylinder head, use care 
not damage the tensioner arm or the guide arm. 

3. Position the cylinder head onto the cylinder block. 
Make sure the cylinder head seats fully over the 
locating dowels. 

NOTE: The four smaller cylinder head mounting 
bolts require sealant to be added to them before 
installing. Failure to do so may cause leaks. 

4. Lubricate the cylinder head bolt threads with clean 
engine oil and install the ten M11 bolts. 

5. Coat the four M8 cylinder head bolts with Mopar® Thread Sealant with PTFE then install the bolts. 

NOTE: The cylinder head bolts are tightened using an torque angle procedure. 

6. Tighten the bolts in sequence using the following steps and torque values: 

• Step 1: Tighten bolts 1-10, 20 N·m (15 ft. Ibs.). 
• Step 2: Tighten bolts 1-10, 47 N·m (35 ft. Ibs.). Tighten bolts 11-14, 25 N·m (18 ft. Ibs.). 
• Step 3: Tighten bolts 1-10, 90 degrees. Tighten bolts 11-14, 30 N·m (22 ft. Ibs.). 

9 - 2615 

8Ob76eba 

8Ob76fa7 
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8Ob9a4cd 

7. Position the secondary chain onto the camshaft drive gear, making sure one marked chain link is on either side 
of the VB mark on the gear and position the gear onto the camshaft. 

8. Install the camshaft drive gear retaining bolt. 

9. Install the left side secondary chain guide (Refer to 9 - ENGINENALVE TIMINGfTlMING BELT/CHAIN AND 
SPROCKETS - INSTALLATION). 

10. Install the cylinder head access plug (2). 

11. Re-set and Install the left side secondary chain 
tensioner (Refer to 9 • ENGINENALVE TIMING/ 
TIMING BELT/CHAIN AND SPROCKETS -
INSTALLATION). 
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12. Remove Secondary Camshaft Chain Holder 8429 
(6). 

13. Install the timing chain cover (Refer to 9 -
ENGINENALVE TIMINGfTlMING BELT / CHAIN 
COVER(S) - INSTALLATION). 

14. Install the crankshaft damper (Refer to 9 -
ENGINE/ENGINE BLOCKIVIBRATION DAMPER -
INSTALLATION). 

15. Install the power steering pump. 

16. Install the fan blade assembly and fan shroud. 

17. Install the cylinder head cover (Refer to 9 -
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - INSTALLATION). 

18. Reinstall the master cylinder and booster assem
bly. Refer to section 5 brakes. 

19. Install the intake manifold (Refer to 9 - ENGINE! 
MANIFOLDSIINTAKE MANIFOLD - INSTALLA
TION). 

20. Fill the cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

21. Raise the vehicle. 

22. Install the exhaust pipe onto the left exhaust man-
ifold. 

23. Drain oil. 

24. Lower the vehicle. 

25. Fill with oil. 

26. Connect the negative cable to the battery. 

27. Start the engine and check for leaks. 

RIGHT CYLINDER HEAD 

NOTE: The cylinder head bolts are tightened using 
a torque plus angle procedure. The bolts must be 
examined BEFORE reuse. If the threads are 
necked down (2) the bolts should be replaced. 

Necking (2) can be checked by holding a straight 
edge against the threads. If all the threads do not con
tact the scale (2), the bolt should be replaced. 

SObn055 

* INDICATES STUD LOCATIONS 

LEFT BOb9a4cb 
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CAUTION: When cleaning cylinder head and cylin
der block surfaces, DO NOT use a metal scraper 
because the surfaces could be cut or ground. Use 
only a wooden or plastic scraper (1). 

1. Clean the cylinder head and cylinder block mating 
surfaces. 

2. Position the new cylinder head gasket on the locat
ing dowels. 

CAUTION: When installing cylinder head, use care 
not damage the tensioner arm or the guide arm. 

3. Position the cylinder head onto the cylinder block. 
Make sure the cylinder head seats funy over the 
locating dowels. 

NOTE: The four smaller cylinder head mounting 
bolts require sealant to be added to them before 
installing. Failure to do so may cause leaks. 

4. Lubricate the cylinder head bolt threads with clean 
engine oil and install the ten M10 bolts. 

5. Coat the four M8 cylinder head bolts with Mopar® Thread Sealant with PTFE then install the bolts. 

NOTE: The cylinder head bolts are tightened using an angle torque procedure. 

6. Tighten the bolts in sequence using the following steps and torque values: 
• Step 1: Tighten bolts 1-10, 20 N·m (15 ft. Ibs.). 
• Step 2: Tighten bolts 1-10, 47 N·m (35 ft. Ibs.). Tighten bolts 11-14, 25 N·m (18 11. Ibs.). 
• Step 3: Tighten bolts 1-10, 90 degrees. Tighten bolts 11-14, 30 N'm (22 ft. Ibs.). 

8Ob76eba 
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7. Position the secondary chain onto the camshaft drive gear, making sure one marked chain link is on either side 
of the va mark on the gear (2) and position the gear onto the camshaft. 

8. Install the camshaft drive gear retaining bolt. 

9. Install the .right side secondary chain guide (Refer to 9 - ENGINENALVE TIMINGfflMING BELT I CHAIN COV
ER(S) - INSTALLATION). 

10. Install the right side cylinder head access plug (1). 

11. Re-set and install the right side secondary chain 
tensioner. 
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12. Remove Secondary Camshaft Chain Holder 8429 
(6). 

13. Install the timing chain cover (Refer to 9 -
ENGINENALVE TIMINGITIMING BELT / CHAIN 
COVER(S) - INSTALLATION). 

14. Install the crankshaft damper (Refer to 9 -
ENGINE/ENGINE BLOCKNIBRATION DAMPER -
INSTALLATION). 

15. I nstall accessory drive belt. 

16. Install the fan shroud. 

17. Install the cylinder head cover (1) (Refer to 9 -
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - INSTALLATION). 

18. Install the intake manifold (Refer to 9 - ENGINEI 
MANIFOLDS/INTAKE MANIFOLD - INSTALLA
TION). 

19. Install oil fill housing onto cylinder head. 

20. Refill the cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

21. Raise the vehicle. 

22. Drain oil. 

23. Install the exhaust pipe onto the right exhaust 
manifold. 

24. Lower the vehicle. 

25. Fill with new engine oil. 

26. Reconnect battery negative cable. 

27. Start the engine and check for leaks. 

80b77055 
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CAMSHAFT - LEFT 

DESCRIPTION 
The camshafts consist of powdered metal steel lobes which are sinter-bonded to a steel tube. A steel post or nose 
piece is friction-welded to the steel camshaft tube. Five bearing journals are machined into the camshaft, four on the 
steel tube and one on the steel nose piece. Camshaft end play is control/ed by two thrust walls that border the nose 
piece journal. Engine oil enters the hollow camshafts at the third journal and lubricates every intake lobe rocker 
through a drilled passage in the intake lobe. 

REMOVAL 
1. Remove cylinder head cover (1) (Refer to 9 -

ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL). 

LEFT 8Ob9a~b 
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CAUTION: When the timing chain is removed and the cylinder heads are still installed, DO NOT forcefully 
rotate the camshafts or crankshaft independently of each other. Severe valve andlor piston damage can 
occur. 

CAUTION: When removing the cam sprocket, timing chains or camshaft, Failure to use Special Tool 8350 
will result in hydraulic tensioner ratchet over extension, requiring timing chain cover removal to reset the 
tensioner ratchet. 

2. Set engine to TDC cylinder #1, camshaft sprocket VB marks at the 12 o'clock position. 

3. Mark one link on the secondary timing chain on both sides of the VB mark on the camshaft sprocket to aid in 
installation. 
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CAUTION: Do not hold or pry on the camshaft target wheel (Located on the right side camshaft sprocket) 
for any reason, Severe damage will occur to the target wheel resulting in a vehicle no start condition. 

4. Loosen but DO NOT remove the camshaft sprocket retaining bolt. Leave the bolt snug against the sprocket. 

NOTE: The timing chain tensioners must be secured prior to removing the camshaft sprockets. Failure to 
secure tensioners will allow the tensioners to extend, requiring timing chain cover removal in order to reset 
tensioners. 

CAUTION: Do not force wedge past the narrowest point between the chain strands. Damage to the tension
ers may occur. 

5. Position Locking Wedge Tool 9867 (4) timing chain wedge between the timing chain strands, tap the tool to 
securely wedge the timing chain against the tensioner arm and guide. 

NOTE: When gripping the camshaft, place the pli
ers on the tube portion of the camshaft only. Do 
not grip the lobes or the sprocket areas. 

6. Hold the camshaft (3) with adjustable pliers (2) 
while removing the camshaft sprocket bolt and 
sprocket (1). 

7. Using the pliers, gently allow the camshaft to rotate 
15° clockwise until the camshaft is in the neutral 
position (no valve load). 
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8. Starting at the outside working inward, loosen the 
camshaft bearing cap retaining bolts 1/2 turn at a 
time. Repeat until all load is off the bearing caps. 

CAUTION: DO NOT STAMP OR STRIKE THE CAM
SHAFT BEARING CAPS. SEVERE DAMAGE Will 
OCCUR TO THE BEARING CAPS. 

NOTE: When the camshaft is removed the rocker 
arms may slide downward, mark the rocker arms 
before removing camshaft. 

9. Remove the camshaft bearing caps and the 
camshaft. 

INSTALLATION 
1. Lubricate camshaft journals with clean engine oil. 

NOTE: Position the left side camshaft so that the 
camshaft sprocket dowel is near the 1 o'clock 
position, This will place the camshaft at the neu
tral position eaSing the installation of the camshaft 
bearing caps. 

2. Position the camshaft into the cylinder head. 

3. Install the camshaft bearing caps, hand tighten the 
retaining bolts. 

4. Working in V2 turn increments, tighten the bearing 
cap retaining bolts following the torque sequence. 

5. Tighten the camshaft bearing cap retaining bolts to 
11 N·m (100 in. Ibs.). 

(FRONTI 
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6. Position the camshaft drive gear into the timing chain aligning the VB mark between the two marked chain links 
(Two links marked during removal) (1). 

NOTE: When gripping the camshaft, place the pli
ers on the tube portion of the camshaft only. Do 
not grip the lobes or the sprocket areas. 

7. Using the adjustable pliers (1), rotate the camshaft 
until the camshaft sprocket dowel (2) is aligned 
with the slot in the camshaft sprocket. Install the 
sprocket onto the camshaft. 

CAUTION: Remove excess oil from camshaft 
sprocket bolt. Failure to do so can cause bolt 
over-torque resulting in bolt failure. 

8. Remove excess oil from bolt, then instan the camM 

shaft sprocket retaining bott and hand tighten. 

BOb6b399 
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9. Remove Locking Wedge Tool 9867 timing chain wedge (4). 

10. Using Spanner Wrench 6958 (4) with adapter pins 
8346, tighten the camshaft sprocket retaining bolt 
(2) to 122 N·m (90 ft. Ibs.). 

11. Install the cylinder head cover (1). 

~ 't___._------::::: 
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CAMSHAFT - RIGHT 

DESCRIPTION 
The camshafts consist of powdered metal steel lobes which are sinter-bonded to a steel tube. A steel post or nose 
piece is friction-welded to the steel camshaft tube. Five bearing journals are machined into the camshaft, four on the 
steel tube and one on the steel nose piece. Camshaft end play is controlled by two thrust walts that border the nose 
piece journal. Engine oil enters the hollow camshafts at the third journal and lubricates every intake lobe rocker 
through a drilled passage in the intake lobe. 

REMOVAL 
1. Remove the cylinder head covers (1) (Refer to 9 -

ENG'NElCYUNDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL). 

8Ob9a4cd 

CAUTION: When the timing chain is removed and the cylinder heads are still installed, DO NOT forcefully 
rotate the camshafts or crankshaft independently of each other. Severe valve and/or piston damage can 
occur. 

CAUTION: When removing the cam sprocket, timing chains or camshaft, Failure to use locking wedge tool 
9867 will result in hydraulic tensioner ratchet over extension, Requiring timing chain cover removal to re-set 
the tensioner ratchet. 

2. Set engine to TDC cylinder #1, camshaft sprocket VB marks at the 12 o'clock position. 

3. Mark one link on the secondary timing chain on both sides of the VB mark on the camshaft sprocket to aid in 
installation. 



DR ------------ ENGINE .. 4.7L .. SERVICE INFORMATION 9 - 2627 

CAUTION: Do not hold or pry on the camshaft tar
get wheel for any reason, Severe damage will 
occur to the target wheel. A damaged target wheel 
could cause a vehicle no start condition. 

4. Loosen but DO NOT remove the camshaft sprocket 
retaining bolt (2). Leave bolt snug against sprocket 
(3). 

NOTE: The timing chain tensioners must be secured prior to removing the camshaft sprockets. Failure to 
secure tensioners will allow the tensioners to extend, requiring timing chain cover removal in order to reset 
tensioners. 

CAUTION: Do not force wedge (3) past the narrowest point between the chain strands. Damage to the ten
sioners may occur. 

5. Position Locking Wedge Tool 9867 timing chain wedge (3) between the timing chain strands. Tap the tool to 
securely wedge the timing chain against the tensioner arm and guide. 
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6. Remove the camshaft position sensor (3). 

NOTE: When gripping the camshaft, place the pli
ers (1) on the tube portion of the camshaft only. 
Do not grip the lobes or the sprocket areas. 

7. Hold the camshaft with adjustable pliers (1) while 
removing the camshaft sprocket bolt (2) and 
sprocket (3). 

8. Using the pliers {1}, gently allow the camshaft to 
rotate 45° counter-clockwise until the camshaft is in 
the neutral position (no valve load). 

aObn057 
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9. Starting at the outside working inward, loosen the 
camshaft bearing cap retaining bolts 1/2 turn at a 
time. Repeat until all load is off the bearing caps. 

CAUTION: DO NOT STAMP OR STRIKE THE CAM
SHAFT BEARING CAPS. SEVERE DAMAGE WILL 
OCCUR TO THE BEARING CAPS. 

NOTE: When the camshaft is removed the rocker 
arms may slide downward, mark the rocker arms 
before removing camshaft. 

10. Remove the camshaft bearing caps and the 
camshaft. 

INSTALLATION 
1. Lubricate camshaft journals with clean engine oil. 

NOTE: Position the right side camshaft so that the 
camshaft sprocket dowel is near the 10 o'clock 
position, This will place the camshaft at the neu
tral position easing the installation of the camshaft 
bearing caps. 

2. Position the camshaft into the cylinder head. 

3. Install the camshaft bearing caps, hand tighten the 
retaining bolts. 

4. Working in 1/2 turn increments, tighten the bearing 
cap retaining bolts starting with the middle cap 
working outward. 

5. Torque the camshaft bearing cap retaining bolts to 
11 N·m (100 in. Ibs.). 

<fRONT I 
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6. Position the camshaft drive gear into the timing chain aligning the va mark (2) between the two marked chain 
links (Two links marked during removal). 

NOTE: When gripping the camshaft, place the pli
ers on the tube portion of the camshaft only. Do 
not grip the lobes or the sprocket areas. 

7. Using the adjustable pliers (1), rotate the camshaft 
until the camshaft sprocket dowel (2) is aligned 
with the slot in the camshaft sprocket (2). Install 
the sprocket onto the camshaft. 

CAUTION: Remove excess 011 from camshaft 
sprocket bolt. Failure to do so can cause bolt 
over-torque resulting in bolt failure. 

8. Remove excess oil from camshaft sprocket bolt, 
then install the camshaft sprocket retaining bolt and 
hand tighten. 

8Ob6b399 
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9. Remove locking wedge tool 9867 (3). 

10. Using spanner wrench 6958 with adapter pins 
8346 (2). tighten the camshaft sprocket retaining 
bolt (4) to 122 N·m (90 ft. Ibs.). 
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11. Install the camshaft position sensor (3). 

12. Install the cylinder head cover (1) (Refer to 9 -
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - INSTALLATION). 

8Ob77057 



DR ------------- ENGINE - 4.7L - SERVICE INFORMATION 9 - 2633 

COVER - CYLINDER HEAD 

DESCRIPTION 
The cylinder head covers are made of injection molded thermo-set plastic, and are not interchangeable from side
to-side. It is imperative that nothing rest on the cylinder head covers. Prolonged contact with other items may wear 
a hole in the cylinder head cover. 

REMOVAL 

RIGHT SIDE 
1. Disconnect battery negative cable. 

2. Remove air cleaner assembly, resonator assembly 
and air inlet hose. 

3. Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

4. Remove accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS 
REMOVAL). 

5. Remove air conditioning compressor retaining bolts 
and move compressor to the left. 

6. Remove heater hoses. 

7. Disconnect and remove positive crankcase ventila-
tion (PCV) hose. 

8. Remove oil fill tube. 

9. Remove spark plug wires (3). 

10. Remove right rear breather tube and filter assem-
bly. 

11. Remove cylinder head cover retaining bolts. 

12. Remove cylinder head cover. 

NOTE: The gasket may be used again, provided no cuts, tears, or deformation has occurred. 

81c7claO 
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LEFT SIDE 
1. Disconnect negative cable from battery. 

2. Remove the resonator assemble and air inlet hose. 

3. Remove the spark plug wires (3). 

4. Route injector harness in front of cylinder head 
cover. 

5. Disconnect the left side breather tube and remove 
the breather tube. 

6. Remove the cylinder head cover mounting bolts. 

7. Remove cylinder head cover and gasket. 

NOTE: The gasket may be used again, provided no 
cuts, tears, or deformation has occurred. 

CLEANING 
Clean cylinder head cover gasket surface. 

Clean head rail, if necessary. 

INSTALLATION 

RIGHT SIDE 

CAUTION: Do not use harsh cleaners to clean the 
cylinder head covers. Severe damage to covers 
may occur. 

1. Clean cylinder head cover and both sealing sur
faces. Inspect and replace gasket as necessary. 

2. Install cylinder head cover and hand start all fas
teners. 

3. Tighten cylinder head cover bolts and double 
ended studs to 12 N·m (105 in. Ibs). 

4. Install right rear breather tube and filter assembly. 

5. Install spark plug wires (3). 

6. Install the oil fill tube. 

7. Install PCV hose. 
8. Install heater hoses. 

9. Install air conditioning compressor retaining bolts. 

10. Install accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS 
INSTALLATION). 

11. Fill Cooling system (Refer to 7 - COOLI NG -
STANDARD PROCEDURE). 

12. Install air cleaner assembly. resonator assembly and air inlet hose. 

81c7c1aO 
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13. Connect battery negative cable. 

LEFT SIDE 

CAUTION: Do not use harsh cleaners to clean the 
cylinder head covers. Severe damage to covers 
may occur. 

1. Clean cylinder head cover and both sealing sur
faces. Inspect and replace gasket as necessary. 

2. Install cylinder head cover and hand start all fas
teners. Verify that all studs are in the correct loca~ 
tion as shown. 

3. lighten cylinder head cover bolts and double 
ended studs to 12 N·m (105 in. Ibs.). 

4. Install left side breather and connect breather tube. 

5. Install the spark plug wires (3). 

6. Install the resonator and air inlet hose. 

7. Connect negative cable to battery. 

81c7c1aO 
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VALVES & SEATS - INTAKE/EXHAUST 

DESCRIPTION 
The valves are made of heat resistant steel and have chrome plated stems to prevent scuffing. Each valve is actu
ated by a roller rocker arm which pivots on a stationary lash adjuster. All valves use three bead lock keepers to 
retain the springs and promote valve rotation. 

REMOVAL 

NOTE: The cylinder heads must be removed in 
order to perform this procedure. 

1. Remove rocker arms and lash adjusters (Refer to 9 
- ENGINE/CYLINDER HEAD/ROCKER ARM / 
ADJUSTER ASSY - REMOVAL). 

2. Remove the camshaft bearing caps and the cam
shaft. 

NOTE: All valve springs and valves are removed in 
the same manner; this procedure only covers one 
valve and valve spring. 

3. Using Valve Spring Compressor C-3422-B or 
C-3422-C and Adapter 8519, compress the valve 
spring. 

NOTE: It may be necessary to tap the top of the 
valve spring to loosen the spring retainers locks 
enough to be removed. 

4. Remove the two spring retainer lock halves. 

NOTE: the valve spring is under tension use care when releasing the valve spring compressor. 

5. Remove the valve spring compressor. 

6. Remove the spring retainer, and the spring. 

NOTE: Check for sharp edges on the keeper grooves. Remove any burrs from the valve stem before remov
ing the valve from the cylinder head. 

7. Remove the valve from the cylinder head. 

NOTE: The valve stem seals are common between intake and exhaust. 

8. Remove the valve stem seal. Mark the valve for proper installation. 
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TESTING VALVE SPRINGS 

NOTE: Whenever the valves are removed from the 
cylinder head it is recommended that the valve 
springs be inspected and tested for reuse. 

Inspect the valve springs for physical signs of wear or 
damage. Turn table of tool C-647 (1) until surface is in 
line with the 40.12 mm (1.579 in.) mark on the 
threaded stud and the zero mark on the front. Place 
spring over the stud on the table and lift compressing 
lever to set tone device. Pull on torque wrench until a 
Ping is heard. Take reading on torque wrench at this 
instant. Multiply this reading by two. This will give the 
spring load at test length. Fractional measurements 
are indicated on the table for finer adjustments. Refer 
to Specifications Section to obtain specified height and 
allowable tensions. Replace any springs that do not 
meet specifications. 

INSTALLATION 
1. Coat the valve stem (4,5) with clean engine oil and 

insert it into the cylinder head. 

2. Install the valve stem seal (3). Make sure the seal 
is fully seated and that the garter spring at the top 
of the seal is intact. 

3. Install the spring (6) and the spring retainer (2). 

4. Using the valve spring compressor, compress the 
spring (6) and install the two valve locks (1). 

5. Release the valve spring compressor and make 
sure the two valve locks and the spring retainer are 
fully seated. 

CD 
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6. lubricate the camshaft journal with clean engine oil 
then Position the camshaft (with the sprocket dowel 
on the left camshaft at 11 o'clock and the right 
camshaft at 12 o'clock), then position the camshaft 
bearing caps. 

7. Install the camshaft bearing cap retaining bolts. 
Tighten the bolts 9 - 13 N·m (100 in. Ibs.) in 1h turn 
increments in the sequence shown. 

8. Position the hydraulic lash adjusters and rocker 
arms. 

<fRONTI 
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ROCKER ARM - VALVE 

DESCRIPTION 

9 • 2639 

The rocker arms are steel stampings with an integral roller bearing. The rocker arms incorporate an 0.5 mm (0.019 
inch) oil hole in the ball socket for roller and camshaft lubrication. 

DIAGNOSIS AND TESTING - HYDRAULIC LASH ADJUSTER 
A tappet-like noise may be produced from several items. Check the following items. 

1. Engine oil level too high or too low. This may cause aerated oil to enter the adjusters and cause them to be 
spongy. 

2. rnsufficient running time after rebuilding cylinder head. Low speed running up to 1 hour may be required. 

3. Turn engine off and let set for a few minutes before restarting. Repeat this several times after engine has 
reached normal operating temperature. 

4. Low oil pressure. 

5. The oil restrictor in cylinder head gasket or the oil passage to the cylinder head is plugged with debris. 

6. Air ingested into oil due to broken or cracked oil pump pick up. 

7. Worn valve guides. 

8. Rocker arm ears contacting valve spring retainer. 

9. Rocker arm loose, adjuster stuck or at maximum extension and still leaves lash in the system. 

10. Oil leak or excessive cam bore wear in cylinder head. 

11. Faulty lash adjuster. 
a. Check lash adjusters for sponginess while installed in cylinder head and cam on camshaft at base circle. 
Depress part of rocker arm over adjuster. Normal adjusters should feel very firm. Spongy adjusters can be bot
tomed out easily. 
b. Remove suspected lash adjusters. and replace. 
c. Before installation, make sure adjusters are at least partially full of oil. This can be verified by little or no 
plunger travel when lash adjuster is depressed. 

REMOVAL 

NOTE: Disconnect the battery negative cable to 
prevent accidental starter engagement. 

1. Remove the cylinder head cover (Refer to 9 -
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL). 

2. For rocker arm removal on cylinders 3 and 5 
Rotate the crankshaft until cylinder #1 is at TDC 
exhaust stroke. 

3. For rocker arm removal on cylinders 2 and 8 
Rotate the crankshaft untit cylinder #1 is at TDC 
compression stroke. 

4. For rocker arm removal on cylinders 4 and 6 
Rotate the crankshaft until cylinder #3 is at TDC 
compression stroke. 

5. For rocker arm removal on cylinders 1 and 7 
Rotate the crankshaft until cylinder #2 is at TDC 
compression stroke. 

6. Using special tool 8516 Rocker Arm Remover (2). 
press downward on the valve spring, remove 
rocker arm. 
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INSTALLATION 

CAUTION: Make sure the rocker arms are installed 
with the concave pocket over the lash adjusters. 
Failure to do so may cause severe damage to the 
rocker arms and/or lash adjusters. 

NOTE: Coat the rocker arms with clean engine oil 
prior to installation. 

1. For rocker arm installation on cylinders 3 and 5 
Rotate the crankshaft until cylinder #1 is at TDC 
exhaust stroke. 

2. For rocker arm installation on cylinders 2 and 8 
Rotate the crankshaft until cylinder #1 is at TDC 
compression stroke. 

3. For rocker arm installation on cylinders 4 and 6 
Rotate the crankshaft until cylinder #3 is at TDC 
compression stroke. 

4. For rocker arm installation on cylinders 1 and 7 
Rotate the crankshaft until cylinder #2 is at TDC 
compression stroke. 

5. Using valve spring compressor 10102 press down
ward on the valve spring, install rocker arm. 

, 

6. Install the cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD CQVER(S) - INSTAL
LATION). 
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SPRINGS-VALVE 

DESCRIPTION 
The valve springs are made from high strength chrome silicon steel. The springs are common for intake and 
exhaust applications. The valve spring seat is integral with the valve stem seal, which is a positive type seal to 
control lubrication. 

REMOVAL 
1. Remove the cylinder head cover (Refer to 9 4 

ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL). 

2. Using Valve Spring Compressor 10102 (2), remove 
the rocker arms and the hydraulic lash adjusters. 

3. Remove the spark plug for the cylinder the valve 
spring and seal are to be removed from. 

4. Apply shop air to the cylinder to hold the valves in 
place when the spring is removed 

NOTE: All eight valve springs and seals are 
removed in the same manner; this procedure only 
covers one valve seal and valve spring. 

5. Using Valve Spring Compressor 10102, compress 
the valve spring. 

NOTE: It may be necessary to tap the top of the 
valve spring to loosen the spring retainers locks 
enough to be removed. 

6. Remove the two spring retainer lock halves. 

NOTE: the valve spring is under tension use care when releasing the valve spring compressor. 

7. Remove the valve spring compressor. 

S. Remove the spring retainer, and the spring. 

9. Remove the valve stem seal. 
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INSTALLATION 
1. Coat the valve stem with clean engine oil and 

install the valve stem seal. Make sure the seal is 
fully seated and that the garter spring at the top of 
the seal is intact. 

2. lnstall the spring (6) and the spring retainer (2). 

3. Using Valve Spring Compressor 10102, compress 
the spring and install the two valve spring retainer 
halves. 

4. Release the valve spring compressor and make 
sure the two spring retainer halves and the spring 
retainer are fully seated. 

5. Position the hydraulic lash adjusters and rocker 
arms. 

6. Install the cylinder head cover (Refer to 9 -
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - INSTALLATION). 

7. Install spark plugs and plug wires. 

CD ~---~ (;i\ 
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SEALS-VALVE GUIDE 

DESCRIPTION 
The valve stem seals are made of rubber and incorporate an integral steel valve spring seat. The integral garter 
spring maintains consistent lubrication control to the valve stems. 
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ENGINE BLOCK 

DESCRIPTION 
The cylinder block is made of cast iron. The block is a closed deck design with the left bank forward. To provide 
high rigidity and improved NVH an enhanced compacted graphite bedplate is bolted to the block. The block design 
allows coolant flow between the cylinders bores, and an internal coolant bypass to a single poppet inlet thermostat 
is included in the cast aluminum front cover. 

STANDARD PROCEDURE - CYLINDER BORE HONING 
Before honing, stuff plenty of clean shop towels under 
the bores and over the crankshaft to keep abrasive 
materials from entering the crankshaft area. 

1. Used carefully. the Cylinder Bore Sizing Hone 
C-823, equipped with 220 grit stones, is the best 
tool for this job. In addition to deglazing, it will 
reduce taper and out~of-round. as well as removing 
light scuffing, scoring and scratches. Usually, a few 
strokes will clean up a bore and maintain the 
required limits. 

CAUTION: DO NOT use rigid type hones to remove 
cylinder wall glaze. 

2. Oeglazing of the cylinder walls may be done if the 
cylinder bore is straight and round. Use a cylinder 
surfacing hone, Honing Tool C-3501, equipped with 
280 grit stones (C-3501-3810). about 20-60 
strokes, depending on the bore condition, will be 
sufficient to provide a satisfactory surface. Using 
honing oil C-3501-3880, or a light honing oil, avail-
able from major oil distributors. 

CAUTION: DO NOT use engine or transmission oil, mineral spirits, or kerosene. 

8086fd41 

3. Honing should be done by moving the hone up and down fast enough to get a crosshatch pattern (1). The hone 
marks should INTERSECT at 50° to 60° for proper seating of rings (2). 

4. A controlled hone motor speed between 200 and 300 RPM is necessary to obtain the proper crosshatch angle. 
The number of up and down strokes per minute can be regulated to get the desired 50° to 60° angle. Faster up 
and down strokes increase the crosshatch angle. 

5. After honing, it is necessary that the block be cleaned to remove all traces of abrasive. Use a brush to wash 
parts with a solution of hot water and detergent. Dry parts thoroughly. Use a clean, white, lint-free cloth to check 
that the bore is clean. Oil the bores after cleaning to prevent rusting. 

CLEANING 
Thoroughly clean the oil pan and engine block gasket surfaces. 

Use compressed air to clean out: 
• The galley at the oil filter adaptor hole. 
• The front and rear oil galley holes. 
• The feed holes for the crankshaft main bearings. 

Once the block has been completely cleaned, apply Loctite. PST pipe sealant with Teflon 592 to the threads of the 
front and rear oil galley plugs. Tighten the 1/4 inch NPT plugs to 20 N·m (177 in. Ibs.) torque. Tighten the 3/8 inch 
NPT plugs to 27 N·m (240 in. Ibs.) torque. 
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INSPECTION 
1. It is mandatory to use a dial bore gauge to mea

sure each cylinder bore diameter. To correctly 
select the proper size piston, a cylinder bore 
gauge. capable of reading in 0.003 mm (.0001 in.) 
INCREMENTS is required. If a bore gauge is not 
available, do not use an inside micrometer. 

2. Measure the inside diameter of the cylinder bore at 
three levels below top of bore. Start perpendicular 
(across or at 90 degrees) to the axis of the crank
shaft and then take two additional reading. 

3. Measure the cylinder bore diameter crosswise to 
the cylinder block near the top of the bore. Repeat 
the measurement near the middle of the bore, then 
repeat the measurement near the bottom of the 
bore. 

4. Determine taper by subtracting the smaller diame
ter from the larger diameter. 

5. Rotate measuring device 900 and repeat steps 
above. 

CD 

9 .. 2645 

6. Determine out-at-roundness by comparing the dif- 805dd884 

ference between each measurement. 

7. If cylinder bore taper does not exceed 0.025 mm (0.001 inch) and out-of-roundness does not exceed 0.015 mm 
(0.0006 inch). the cylinder bore can be honed. If the cylinder bore taper or out- of-round condition exceeds these 
maximum limits. the cylinder block must be replaced. A slight amount of taper always exists in the cylinder bore 
after the engine has been in use for a period of time. 
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BEARINGS - CONNECTING ROD 

STANDARD PROCEDURE - CONNECTING ROD BEARING FITTING 
Inspect the connecting rod bearings for scoring. Check 
the bearings for normal wear patterns, scoring, groov
ing, fatigue and pitting. Replace any bearing that 
shows abnormal wear. 

Inspect the connecting rod journals for signs of scor
ing, nicks and burrs. 

Misaligned or bent connecting rods can cause abnor
mal wear on pistons, piston rings, cylinder walls, con
necting rod bearings and crankshaft connecting rod 
journals. If wear patterns or damage to any of these 

LOWER UPPER 

J8909-129 

components indicate the probability of a misaligned connecting rod, inspect it for correct rod alignment. Replace 
misaligned, bent or twisted connecting rods. 

1. Wipe the oil from the connecting rod journal. 

2. Lubricate the upper bearing insert (2) and install in 
connecting rod (1). Center bearing insert (2) in 
connecting rod. 

o 

o 
80f11849 
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3, Use piston ring compressor (3) and Guide Pins 
Special Tool 8507 (4) to install the rod and piston 
assemblies. The oil slinger slots in the rods must 
face front of the engine. The "F'''s near the piston 
wrist pin bore should point to the front of the 
engine. 

4. Install the lower bearing insert in the bearing cap 
Center bearing insert (2) in connecting rod (1) .. 
The lower insert must be dry. Place strip of Plasti
gage across full width of the lower insert at the 
center of bearing cap. Plastigage must not crumble 
in use. If brittle, obtain fresh stock. o 

o 
80(11849 
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5. Install bearing cap and connecting rod on the jour
nal and tighten bolts to 27 N·m (20 ft. Ibs.) plus a 
90° turn. DO NOT rotate crankshaft. Plastigage will 
smear, resulting in inaccurate indication. 

6. Remove the bearing cap and determine amount of 
bearing-to-journal clearance by measuring the 
width of compressed Plastigage (2). Refer to 
Engine Specifications for the proper clearance. 
Plastigage should indicate the same clearance 
across the entire width of the insert. If the 
clearance varies, it may be caused by either a 
tapered Journal, bent connecting rod or foreign 
material trapped between the insert and cap or 
rod. 

7. If the correct clearance is indicated, replacement of 
the bearing inserts is not necessary. Remove the 
Plastigage (2) from crankshaft journal and bearing insert. Proceed with installation. 

Bearing Mark SIZE USED WITH 

JOURNAL SIZE 

.025 US .025 mm 50.983-50.967 mm 

(.001 in.) (2.0073-2.0066 in.) 

Std. STANDARD 50.992-51.008 mm 

(2.0076-2.0082 in.) 

.250 US .250 mm 50.758-50.742 mm 

(.010 in.) (1.9984-1.9978 in.) 

J9009-42 

8. If bearing-to-journal clearance exceeds the specification, determine which service bearing set to use, using the 
chart above. 

CAUTION: Connecting Rod Bolts are Torque to 
Yield Bolts and Must Not Be Reused. Always 
replace the Rod Bolts whenever they are loosened 
or removed. 

9. Repeat the Plastigage measurement to verify your 
bearing selection prior to final assembly. 

10. Once you have selected the proper insert, install 
the insert and cap. lighten the connecting rod 
bolts to 27 N·m (20 ft. Ibs.) plus a 90° turn. 

Slide snug-fitting feeler gauge between the connecting 
rod and crankshaft journal flange. Refer to - Engine 
Specifications for the proper clearance. Replace the 
connecting rod if the side clearance is not within 
specification. 
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PLUGS-CORE 

REMOVAL 
1. Drain the cooling system (Refer to 7 - COOLING -

STANDARD PROCEDURE). 

2. Using a blunt tool such as a drift or a screw driver 
and a hammer, strike the bottom edge of the cup 
plug (5). 

3. Using a suitable pair of pliers, grasp the core plug 
(5) and remove. 

INSTALLATION 
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NOTE: Thoroughly clean core plug bore, remove all of the old sealer. 

1. Coat the edges of the engine core plug and the core plug bore with Mopar Gasket Maker, or equivalent. 

NOTE: It is not necessary to wait for the sealant to cure on the core plugs. The cooling system can be filled 
and the vehicle returned to service immediately. 

2. Using proper plug driver, drive core plug into the core plug bore. The sharp edge of the core plug should be at 
least 0.50 mm (0.020 in.) inside the lead in chamfer. 

3. Refill the cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE). 
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CRANKSHAFT 

DESCRIPTION 
The crankshaft is constructed of nodular cast iron. The crankshaft is a crosshaped four throw design with eight 
counterweights for balancing purposes. The crankshaft is supported by five select fit main bearings with the number 
three serving as the thrust washer location. The main journals of the crankshaft are cross drilled to improve rod 
bearing lubrication. The number eight counterweight has provisions for crankshaft position sensor target wheel 
mounting. The select fit main bearing markings are located on the rear side of the target wheel. The crankshaft oil 
seals are one piece design. The front oil seal is retained in the timing chain cover, and the rear seal is pressed in 
to a bore formed by the cylinder block and the bedplate assembly. 

REMOVAL 

NOTE: To remove the crankshaft from the engine, the engine must be removed from the vehicle. 

1. Remove the engine. (Refer to 9 - ENGINE - REMOVAL). 

2. Remove the engine oil pump. (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - REMOVAL). 

CAUTION: DO NOT pry on the oil pan gasket when 
removing the oil pan, The oil pan gasket is 
mounted to the cylinder block in three locations 
and will remain attached to block when removing 
oil pan. Gasket can not be removed with oil pan. 

3. Remove oil pan. (Refer to 9 - ENGINE/LUBRICA
TION/OIL PAN - REMOVAL). 

4. Remove the oil pump pickup tube and oil pan gas
ket /windage tray. 

* INDICATES STUD LOCATION - - 0-

5. Remove the bedplate mounting bolts. Note the location of the three stud bolts for installation. 

6. Remove the connecting rods from the crankshaft. 
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CAUTION: The bed plate to cylinder block mating 
surface is a critical sealing surface. Do not pry on 
or damage this surface in any way. 

NOTE: The bedplate contains the lower main bear
ing halves. Use care when handling bedplate as 
not to drop or damage bearing halves. Installing 
main bearing halves in the wrong position will 
cause sever damage to the crankshaft. 

NOTE: The bed plate has pry points cast into it. 
Use these points only. The pry points are on both 
the left and right sides, only the left side is shown. 

7. Carefully pry on the pry points (3) to loosen the 
bedplate (2) then remove the bedplate. 

CAUTION: When removing the crankshaft, use 
care not to damage bearing surfaces on the crankshaft. 

8. Remove the crankshaft. 

INSPECTION 

9 - 2651 

NOTE: Thoroughly Inspect the connecting rod bearing bores and main bearing bores for scoring, blueing or 
severe scratches. Further disassembly may be required. 

If connecting rod bearing bores show damage, the cylinder heads must be removed to service the piston and rod 
assemblies. If the bedplate or the cylinder block main bearing bores show damage the engine must be replaced. 

1. If required, remove the main bearing halves from the cylinder block and bedplate. 

2. Thoroughly clean the bedplate to cylinder block sealing surfaces and main bearing bores. Remove all oil and 
sealant residue. 

3. Inspect the bedplate main bearing bores for cracks, scoring or severe blueing. If either condition exists the 
engine must be replaced. 

4. Inspect the crankshaft thrust washers for scoring, scratches, wear or blueing. If either condition exist replace the 
thrust washer. 

5. Inspect the oil pan gaskeVwindage tray for splits, tears or cracks in the gasket sealing surfaces. Replace gasket 
as necessary. 
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INSTALLATION 

CAUTION: Main bearings are select fit. (Refer to 9 
- ENGINE/ENGINE BLOCK/CRANKSHAFT MAIN 
BEARINGS - STANDARD PROCEDURE) for proper 
bearing selections. 

1. Lubricate upper main bearing halves with clean 
engine oil. 

CAUTION: When installing crankshaft, use care 
not to damage bearing surfaces on the crankshaft. 

2. Position crankshaft in cylinder block. 

3. Install the thrust washers (1). 

CAUTION: The bedplate to cylinder block mateing 
surface must be coated with sealant prior to 
installation. Failure to do so will cause severe oil 
leaks. 

NOTE: The parts must assembled and tightened 
within 10 after applying sealer. 

NOTE: Make sure that the bedplate and cylinder 
block sealing surfaces are clean and free of oil or 
other contaminants. Contaminants on the sealing 
surfaces may cause main bearing distortion andlor 
oil leaks. 

C:o C 0 
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4. Apply a 2.5 mm (0.100 inch) bead of Mopar® Gen II Silicone Rubber Adhesive sealant (2) to the cylinder block
to-bedplate mating surface (1) as shown. 

5. Coat the crankshaft main bearing journals with clean engine oil and position the bed plate onto the cylinder block. 
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NOTE: Lubricate the bedplate retaining bolts with clean engine oil prior to installation. 

6. Install the bedplate retaining bolts, making sure to place the stud bolts in the correct location, Torque the bolts in 
the sequence shown. 
• Tighten bolts A - L to 54 N·m (40 ft. Ibs.) 
• Tighten bolts 1-10 to 2.8 N·m (25 in. Ibs.) 
• Turn bolts 1-10 an additional 90°. 
• Tighten bolts A1- A6 to 27 N·m (20 ft. Ibs.) 

7. Measure crankshaft end play. (Refer to 9 - ENGINE - SPECIFICATIONS). 

8. Install the connecting rods and measure side clearance. (Refer to 9 - ENGINE/ENGINE BLOCK/CONNECTING 
ROD BEARINGS - STANDARD PROCEDURE). 

9. Position the oil pan gasket/windage tray, using a 
new o-ring, install the oil pickup tube. Tighten the 
bolt to 28 N·n (20 ft. Ibs.) torque the nuts to 28 N·m 
(20 ft. Ibs.). 

10. Install the oil pan. Tighten the retaining bolts to 15 
N·m (11 ft. Ibs.) in the sequence shown. 

11. Install the engine (Refer to 9 - ENGINE -
INSTALLATION). 

* INDICATES STUD LOCATION 
- - 0-
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BEARINGS .. CRANKSHAFT MAIN 

STANDARD PROCEDURE - CRANKSHAFT MAIN BEARING - FITriNG 

MAIN BEARING JOURNAL DIAMETER (CRANKSHAFT REMOVED) 
Crankshaft removed from the cylinder block. 

Clean the oil off the main bearing journal. 

Determine the maximum diameter of the journal with a micrometer. Measure at two locations 900 apart at each end 
of the journal. 

The maximum allowable taper is 0.008mm (0.0004 inch.) and maximum out of round is 0.005mm (0.002 inch). Com
pare the measured diameter with the journal diameter specification (Main Bearing Fitting Chart). Select inserts 
required to obtain the specified bearing-to-journal clearance. 

CRANKSHAFT MAIN BEARING SELECTION 
The main bearings are IIselect fit" to achieve proper oil 
clearances. For main bearing selection, the crankshaft 
position sensor target wheel has grade identification 
marks stamped into it (3). These marks are read from 
left to right, corresponding with journal number 1, 2, 3, 
4 and 5. The crankshaft position sensor target wheel 
(2) is mounted to the number 8 counter weight (1) on 
the crankshaft. 

NOTE: Service main bearings are coded. These codes identify what size (grade) the bearing is. 

MAIN BEARING SELECTION CHART - 4.7L 

GRADE SIZE mm (in.) FOR USE WITH 

MARKING JOURNAL SIZE 

A 0.008 mm U/S 63.488-63.496 mm 

(0.0004 in.) U/S (2.4996-2.4999 in.) 

B NOMINAL 63.496-63.504 mm 

(2.4999-2.5002 in.) 

C 0.008 mm OIS 63.504-63.512 mm 

(0.0004 in.) O/S (2.5002-2.5005 in.) 
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INSPECTION 
Wipe the inserts clean and inspect for abnormal wear 
patterns and for metal or other foreign material imbed
ded in the lining. Normal main bearing insert wear pat
terns are illustrated. 

NOTE: If any of the crankshaft journals are scored, 
the crankshaft must be repaired or replaced. 

Inspect the back of the inserts for fractures, scrapings 
or irregular wear patterns. 

Inspect the upper insert locking tabs for damage. 

Replace all damaged or worn bearing inserts. 

9 • 2655 
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SEAL-CRANKSHAFT OIL - FRONT 

REMOVAL 
1. Disconnect negative cable from battery. 

2. Remove accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS 
REMOVAL). 

3. Remove AlC compressor mounting fasteners and 
set compressor aside. 

4. Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

5. Remove upper radiator hose. 

6. Disconnect electrical connector for fan mounted 
inside radiator shroud. 

7. Remove radiator shroud attaching fasteners. 

NOTE: Transmission cooler line snaps into shroud 
lower right hand corner. 

8. Remove radiator cooling fan and shroud (Refer to 
7 COOLING/ENGINE/RADIATOR FAN 
REMOVAL). 

9. Remove crankshaft damper bolt. 

10. Remove damper using Crankshaft Insert 8513 (1) 
and 1026 Three Jaw Puller (2). 

11. Using Crankshaft Front Seal Remover 8511 (1), 
remove crankshaft front seal. 

80b6b292 
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INSTALLATION 

CAUTION: To prevent severe damage to the Crank
shaft, Damper or Special Tool 8512, thoroughly 
clean the damper bore and the crankshaft nose 
before installing Damper. 

1. Using Special Tool 8348 and 8512 (2,3). install 
crankshaft front seal. 

2. Install vibration damper (Refer to 9 - ENGINE/EN
GINE BLOCKIVIBRATION DAMPER - INSTALLA
TION). 

3. Install- radiator cooling fim and shroud (Refer to 7 -
COOLING/EN~INE/RADIATOR FAN - INSTALLA
TION). 

4. Install .upper rB;diator hose. 

5. Install AlC compressor and tighten fasteners to 54 
N·m (40 ft. Ibs.). 

6. Instan accessory drive belt refer (Refer to 7 -
COOLING/ACCESSORY DRIVE/DRIVE BELTS -
rNSTALLATION). 

7. Refill cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

8. 'Connect negative cable to battery. 
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SEAL-CRANKSHAFT OIL - REAR 

DIAGNOSIS AND TESTING 

REAR SEAL AREA LEAKS 
Since it is sometimes difficult to determine the source of an oil leak in the rear seal area of the engine, a more 
involved inspection is necessary. The following steps should be followed to help pinpoint the source of the leak. 

If the leakage occurs at the crankshaft rear oil seal area: 

1. Disconnect the battery. 

2. Raise the vehicle. 

3. Remove torque converter or clutch housing cover and inspect rear of block for evidence of oil. Use a black light 
to check for the oil leak: 

a. Circular spray pattern generally indicates seal leakage or crankshaft damage. 

b. Where leakage tends to run straight down. possible causes are a porous block, oil galley pipe plugs, oil filter 
runoff, and main bearing cap to cylinder block mating surfaces. See Engine, for proper repair procedures of 
these items. 

4. If no leaks are detected, pressurized the crankcase as outlined in the section, Inspection (Engine oil Leaks in 
general) 

CAUTION: Do not exceed 20.6 kPa (3 psi). 

5. If the leak is not detected, very slowly turn the crankshaft and watch for leakage. If a leak is detected between 
the crankshaft and seal while slowly turning the crankshaft, it is possible the crankshaft seal surface is damaged. 
The seal area on the crankshaft could have minor nicks or scratches that can be polished out with emery cloth. 

CAUTION: Use extreme caution when crankshaft polishing is necessary to remove minor nicks or 
scratches. The crankshaft seal flange is specially machined to complement the function of the rear oil seal. 

6. For bubbles that remain steady with shaft rotation. no further inspection can be done until disassembled. (Refer 
to 9 - ENGINE - DIAGNOSIS AND TESTING). under the Oil Leak row, for components inspections on possible 
causes and corrections. 

7. After the oil leak root cause and appropriate corrective action have been identified, (Refer to 9 - ENGINE/EN
GINE BLOCK/CRANKSHAFT OIL SEAL - REAR - REMOVAL). 

REMOVAL 

NOTE: This procedure can be performed in vehi
cle. 

1. If being performed in vehicle, remove the transmis
sion. 

2. Remove the flexplate (Refer to 9 - ENGINE/EN
GINE BLOCK/FLEX PLATE - REMOVAL). 

NOTE: The crankshaft oil seal CAN NOT be reused 
after removal. 

NOTE: The crankshaft rear oil seal remover 8506 
must be installed deeply into the seal. Continue to 
tighten the removal tool into the seal until the tool 
can not be turned farther. Failure to install tool 
correctly the first time will cause tool to pull free 
of seal without removing seal from engine. 
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3. Using Seal Remover 8506 (2), remove the crankshaft rear oil seal (1). 

INSTALLATION 
1. Lubricate the crankshaft flange with engine oil. 

2. Position the magnetic seal guide 8349·2 onto the 
crankshaft rear face. Then position the crankshaft 
rear oil seal (1) onto the guide (2). 

3. Using Crankshaft Rear Oil Seal Installer 8349 (2) 
and Driver Handle C-4171 (3), with a hammer, tap 
the seal (1) into place. Continue to tap on the 
driver handle until the seal installer seats against 
the cylinder block crankshaft bore. 

4. Install the flexplate. 

5. Install the transmission. 
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FLEX PLATE 

REMOVAL 
1. Remove the transmission. (Refer to 21 - TRANS-

MISSIONITRANSAXLEIAUTOMATIC 45RFEI 
545RFE - REMOVAL). 

2. Remove the bolts and flexplate (1). 

INSTALLATION 
1. Position the flexplate onto the crankshaft and install 

the bolts hand tight. 

2. Tighten the flexplate retaining bolts to 60 N·m (45 
ft. Ibs.) in the sequence shown. 

3. Install the transmission. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 45RFE/545RFE 
- INSTALLATION). 

aOb6b397 



DR ------------- ENGINE - 4.7L - SERVICE INFORMATION 9 - 2661 

ROD-PISTON & CONNECTING 

DESCRIPTION 

CAUTION: Do not use a metal stamp to mark connecting rods as damage may result, instead use ink or a 
scratch awl. 

The pistons are made of a high strength aluminum alloy. The anodized top ring groove and crown has been 
replaced with a coated top ring that is blue in color on the bottom surface. Piston skirts are coated with a solid 
lubricant (Molykote) to reduce friction and provide scuff resistance. The connecting rods are made of forged pow
dered metal, with a "fractured cap" design. A pressed fit piston pin is used to attach the piston and connecting rod. 

STANDARD PROCEDURE - PISTON FITTING 
1. To correctly select the proper size piston, a cylinder 

bore gauge (2). capable of reading in 0.003 mm 
(.0001 in.) INCREMENTS is required. If a bore 
gauge is not available, do not use an inside 
micrometer. 

2. Measure the inside diameter of the cylinder bore 
(3) at a point 38.0 mm (1.5 inches) below top of 
bore. Start perpendicular (across or at 90 degrees) 
to the axis of the crankshaft at point A and then 
take an additional bore reading 90 degrees to that 
at point B. 

3. The coated pistons (1,2) will be serviced with the 
piston pin and connecting rod pre-assembled. 

4. The coating material is applied to the piston after 
the final piston machining process. Measuring the 
outside diameter of a coated piston (1.2) will not 
provide accurate results. Therefore measuring the 
inside diameter of the cylinder bore with a dial Bore 
Gauge is MANDATORY. To correctly select the 
proper size piston, a cylinder bore gauge capable 
of reading in 0.003 mm (.0001 in.) increments is 
required. 

5. Piston installation into the cylinder bore requires 
slightly more pressure than that required for non
coated pistons. The bonded coating on the piston 
will give the appearance of a line-to-line fit with the 
cylinder bore. 

805ddS84 
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REMOVAL 
1. Disconnect negative cable from battery. 

2. Remove the following components: 
• Oil pan and gasket/windage tray (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - REMOVAL). 
• Cylinder head covers (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - REMOVAL} and 

(Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - REMOVAL). 
• Timing chain cover (Refer to 9 - ENGINEIVALVE TIMINGITIMING BELT / CHAIN COVER(S) - REMOVAL). 
• Cylinder head(s) (Refer to 9 - ENGINE/CYLINDER HEAD - REMOVAL) and (Refer to 9 - ENGINE/CYLINDER 

HEAD - REMOVAL). 

3. If necessary, remove top ridge of cylinder bores with a reliable ridge reamer before removing pistons from cyl
inder block. Be sure to keep tops of pistons covered during this operation. Pistons and connecting rods 
must be removed from top of cylinder block. When removing piston and connecting rod assemblies from the 
engine, rotate crankshaft so the each connecting rod is centered in cylinder bore. 

CAUTION: DO NOT use a number stamp or a punch to mark connecting rods or caps, as damage to con
necting rods could occur 

NOTE: Connecting rods and bearing caps are not interchangeable and should be marked before removing 
to ensure correct reassembly. 

4. Mark connecting rod and bearing cap positions 
using a permanent ink marker or scribe tool. 

CAUTION: Care must be taken not to damage the 
fractured rod and cap joint face surfaces, as 
engine damage may occur. 

5. Remove connecting rod cap. Install Special Tool 8507 Connecting Rod Guides into the connecting rod being 
removed. Remove piston from cylinder bore. Repeat this procedure for each piston being removed. 

CAUTION: Care must be taken not to nick crankshaft journals, as engine damage may occur 

6. Immediately after piston and connecting rod removal, install bearing cap on the mating connecting rod to prevent 
damage to the fractured cap and rod surfaces. 

7. Carefully remove piston rings from piston(s), starting from the top ring down. 

CLEANING 

CAUTION: DO NOT use a wire wheel or other abrasive cleaning devise to clean the pistons or connecting 
rods. The pistons have a Moly coating, this coating must not be damaged. 

1. Using a suitable cleaning solvent clean the pistons in warm water and towel dry. 
2. Use a wood or plastic scraper to clean the ring land grooves. 

CAUTION: DO NOT remove the piston pin from the piston and connecting rod assembly. 
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INSPECTION 
Check the connecting rod journal for excessive wear, taper and scoring (Refer to 9 - ENGINE/ENGINE BLOCK! 
CONNECTING ROD BEARINGS - STANDARD PROCEDURE). 

Check the connecting rod for signs of twist or bending. 

Check the piston for taper and elliptical shape before it is fitted into the cylinder bore (Refer to 9 - ENGINE/ENGINE 
BLOCK/PISTON & CONNECTING ROD - STANDARD PROCEDURE). 

Check the piston for scoring, or scraping marks in the piston skirts. Check the ring lands for cracks and/or deteri
oration. 

INSTALLATION 
1. Before installing piston and connecting rod assem

blies into the bore, instaU the piston rings. 

2. Immerse the piston head and rings in clean engine 
oil. Position a ring compressor (3) over the piston 
and rings. lighten ring compressor. Ensure posi
tion of rings do not change during this opera
tion. 

3. Position bearing onto connecting rod. Ensure that 
hole in bearing shell aligns with hole in connecting 
rod. Lubricate bearing surface with clean engine 
oil. 

4. Install Special Tool 8507 Connecting Rod Guides 
(4) into connecting rod bolt threads. 
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5. The pistons are marked on the piston pin bore sur
face with an raised "p' indicating installation posi
tion (1). This mark must be pointing toward the 
front of engine on both cylinder banks. The con
necting rod oil slinger slot faces the front of the 
engine. 

6. Wipe cylinder bore clean and lubricate with engine 
oil. 

7. Rotate crankshaft until connecting rod journal is on 
the center of cylinder bore. Insert rod and piston 
into cylinder bore and carefully position connecting 
rod guides over crankshaft journal. 

8. Tap piston down in cylinder bore using a hammer 
handle. While at the same time; guide connecting 
rod into position on rod journal. 

CAUTION: Connecting Rod Bolts are Torque to 
Yield Bolts and Must Not Be Reused. Always 
replace the Rod Bolts whenever they are loosened 
or removed. 

9. Lubricate rod bolts and bearing surfaces with 

RIGHT 
SIDE OF 
ENGINE 

FRONT VIEW 
OF ENGINE 

engine oiL Install connecting rod cap and bearing. Tighten bolts to 27 N·m (20 ft. Ibs.) plus 90°. 

10. Install the following components: 
• Cylinder head(s). (Refer to 9 - ENGINE/CYLINDER HEAD - INSTALLATION). 

LEFT 
SIDE OF 
ENGINE 

808a1f06 

• Timing chain and cover. (Refer to 9 - ENGINENALVE TIMINGfTIMING BELT / CHAIN COVER(S) - INSTAL
LATION). 

• Cylinder head covers (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTALLA
TION). 

• Oil pan and gasket/windage tray. (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - INSTALLATION). 

11. Fill crankcase with proper engine oil to correct level. 

12. Connect negative cable to battery. 
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RINGS-PISTON 

STANDARD PROCEDURE - PISTON RING FITTING 
Before reinstalling used rings or installing new rings, 
the ring clearances must be checked. 

1. Wipe the cylinder bore clean. 

2. Insert the ring in the cylinder bore. 

NOTE: The ring gap measurement must be made 
with the ring positioned at least 12mm (0.50 inch.) 
from bottom of cylinder bore. 

3. Using a piston, to ensure that the ring is squared in 
the cylinder bore, slide the ring downward into the 
cylinder. 

4. Using a feeler gauge (1) check the ring end gap. 
Replace any rings not within specification. 

PISTON RING SIDE CLEARANCE 

NOTE: Make sure the piston ring grooves are 
clean and free of nicks and burrs. 

5. Measure the ring side clearance as shown make sure the feeler gauge (1) fits snugly between the ring land and 
the ring. Replace any ring not within specification. 

6. Rotate the ring around the piston, the ring must rotate in the groove with out binding. 

PISTON RING SPECIFICATION CHART 

Ring Position Groove Clearance Maximum Clearance 

Upper Ring 0.051 - 0.094 mm 0.11 mm 

(0.0020 - 0.0037 in.) (0.004 in.) 

Intermediate Ring 0.04 - 0.08 mm 0.10 mm 

(0.0016 - 0.0031 in.) (0.004 in.) 

Oil Control Ring 0.019 - 0.229 mm 0.25 mm 
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Ring Position Groove Clearance 

(Steel Rails) (0.0007-.0090 in.) 

Ring Position Ring Gap 

Upper Ring 0.20 - 0.36 mm 

(0.0079 - 0.0142 in.) 

Intermediate Ring 0.37 - 0.63 mm 

(0.0146 - 0.0249 in.) 

Oil Control Ring 0.025 - 0.76 mm 

(Steel Rail) (0.0099 - 0.03 in.) 

7. The No.1 and No.2 piston rings have a different 
cross section. Ensure No.2 ring is installed with 
manufacturers 1.0. mark (Dot) facing up, towards 
top of the piston. 

NOTE: Piston rings are installed in the following 
order: 
• Oil ring expander. 
• Upper oil ring side rail. 
• Lower oil ring side rail. 
• No.2 Intermediate piston ring. 
• No.1 Upper piston ring. 

8. Install the oil ring expander. 

9. Install upper side rail (1) by placing one end 
between the piston ring groove and the expander 
ring. Hold end firmly and press down the portion to 
be installed until side rail is in position. Repeat this step for the lower side rail. 

10. Install No. 2 intermediate piston ring using a pis
ton ring installer. 

11. Install No.1 upper piston ring using a piston ring 
installer. 

Maximum Clearance 

(0.010 in.) 

Wear Limit 

0.43 mm 

(0.0017 in.) 

0.74 mm 

(0.029 in.) 

1.55 mm 

(0.061 in.) 

SOaeS450 
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12. Position piston ring end gaps as shown. It is 
important that expander ring gap (5) is at least 
450 from the side rail gaps, but not on the piston 
pin center or on the thrust direction. 
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DAMPER-CRANKSHAFT 

REMOVAL 
1. Disconnect negative cable from battery. 

2. Remove accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS 
REMOVAL). 

3. Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

4. Remove radiator upper hose. 

5. Remove upper fan shroud. 

6. Using Special Tools 6958 Spanner with Adapter 
Pins 8346 (1), loosen fan and viscous assembly 
from water pump. 

7. Remove fan and viscous assembly. 

8. Disconnect electrical connector for fan mounted 
inside radiator shroud. 

NOTE: Transmission cooler line snaps into shroud 
lower right hand corner. 

g. Remove vibration damper bolt. 

10. Remove damper using Special Tools 8513 Insert 
and 1026 Three Jaw Puller (2). 

80b6b292 
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INSTALLATION 

CAUTION: To prevent severe damage to the Crank
shaft, Damper or Special Tool 8S12-A, thoroughly 
clean the damper bore and the crankshaft nose 
before installing Damper. 

1. Align vibration damper slot with key in crankshaft. 
Slide damper onto crankshaft slightly. 

CAUTION: Special Tool 8S12-A, is assembled in a 
specific sequence. Failure to assemble this tool in 
this sequence can result in tool failure and severe 
damage to either the tool or the crankshaft. 

2. Assemble Special Tool 8512-A as follows, The nut 
(2) is threaded onto the shaft first. Then the roller 
bearing (1) is placed onto the threaded rod (3) 80bce9a4 

(The hardened bearing surface of the bearing (1) 
MUST face the nut (2). Then the hardened washer (5) slides onto the threaded rod. Once assembled coat the 
threaded rod's threads with MOPAR ® Nickel Anti-Seize or equivalent. 

3. Using Special Tool B512-A, press damper onto 
crankshaft (1). 

4. Install then tighten vibration damper bolt to 175 
N·m (130 ft. Ibs.). 

5. Install cooling fan assembly. 

6. Install radiator upper shroud and tighten fasteners 
to 11 N·m (95 in. Ibs.). 

7. Connect electrical connector for shroud fan. 

B. Install radiator upper hose. 

9. Install accessory drive belt. 

10. Refill cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

11. Connect negative cable to battery. 

8Ob6b294 
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COVER-STRUCTURAL 

DESCRIPTION 
The structural dust cover is made of die cast aluminum and joins the lower hatf of the transmission bell housing to 
the engine bedplate. 

OPERATION 
The structural cover provides additional powertrain stiffness and reduces noise and vibration. 

REMOVAL 
1. Raise vehicle on hoist. 

2. Remove the left hand exhaust pipe from exhaust 
manifold. 

3. Loosen the right hand exhaust manifold-to-exhaust 
pipe retaining bolts. 

4. Remove the eight bolts (1,2,3) retaining structural 
cover in the sequence shown. 

5. Pivot the exhaust pipe downward and remove the 
structural cover. 

INSTALLATION 

CAUTION: The structural cover must be installed 
as described in the following steps. Failure to do 
so will cause severe damage to the cover. 

1. Position the structural cover in the vehicle. 

2. Install all four bolts (1,2,3)retaining the cover-to-en
gine. DO NOT tighten the bolts at this time. 

3. Install the four cover-Io-transmission bolts (1,2,3). 
Do NOT tighten at this time. 

CAUTION: The structural cover must be held 
tightly against both the engine and the transmis
sion bell housing during tightening sequence. Fail
ure to do so may cause damage to the cover. 

4. Starting with the two rear cover-to-engine bolts, 

STRUCTURAL 
COVER 

80b897e3 

STRUCTURAL 
COVER 

8Ob897&3 

tighten bolts (1) to 54 N·m (40 ft. Ibs.), then tighten bolts (2) and {3} to 54 N·m ( 40 ft. Ibs.) in the sequence 
shown. 

5. Install the exhaust pipe on left hand exhaust manifold. 

6. Tighten exhaust manifold-to-exhaust pipe retaining bolts to 20-26 N·m (15-20 ft. Ibs.). 
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MOUNT - FRONT 

REMOVAL 

2WD 
1. Disconnect the negative cable from the battery. 

9 .. 2671 

CAUTION: Remove the viscous fan before raising engine. Failure to do so may cause damage to the fan 
blade, fan clutch and fan shroud. 

2. Remove the viscous fan. 

3. Raise the vehicle. 

4. Remove the engine oil filter. 

S. Remove the oil drain trough. 

6. Support the engine with a suitable jack and a block of wood across the full width of the engine oil pan. 

7. Support the front axle with a suitable jack. 

S. Remove the (4) bolts that attach the engine mounts to the front axle. 

9. Remove the (3) bolts that attach the front axle to the left engine bracket. 

10. Lower the front axle. 

11. Remove the through bolts 

12. Raise the engine far enough to be able to remove the left and right engine mounts. 

13. Remove the (S) mount to engine attaching bolts 

14. Remove the engine mouhts. 

4WD 

80d82c83 

1. Disconnect the negative cable from the battery. 

2. Remove the viscous fan. 

3. Raise the vehicle. 

4. Remove the skid plate. 
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5. Remove the front crossmember. 

6. Remove the engine oil filter. 

7. Remove the oil drain trough. 

8. Support the engine with a suitable jack and a block of wood across the full width of the engine oil pan. 

9. Support the front axle with a suitable jack. 

10. Remove the 4 bolts that attach the engine mounts to the front axle (6). 

11. Remove the 3 bolts (3) .,that attach the front axle to the left engine bracket. 

12. Lower the front axle. 

13. Remove the through bolts 

14. Raise the engine far enough to be able to remove the left and right engine mounts. 

15. Remove the engine mounts (4.8). 

8Od86763 
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16. Remove the engine mount brackets (2). 

INSTALLATION 

2WD 

8Od82fc4 

NOTE: For mount to engine block and left engine bracket to front axle bolts, apply Mopa~ Lock and Seal 
Adhesive, Medium Strength Threadlocker. 

1. Install the right and left side engine mounts to the engine block with (8) bolts. Torque bolts to 54 N·m (40 ft. Ibs.). 

2. Insert the (2) through bolts into the right and left side engine mounts and loose assembl&!.the two nuts onto the 
through bolts. 

3. Lower the engine until the through bolts rest onto the slots in the frame brackets. 

4. lighten the through bolt nuts to 94 N·m (70 ft. Ibs.). 

5. Install the oil drain trough. 

6. Install the engine oil filter. 

7. Lower the vehicle. 

8. Install the viscous fan. 

9. Reconnect the negative battery cable. 
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4WD 

8Od82c83 

NOTE: For mount to engine block and left engine bracket to front axle bolts, apply Mopar® Lock and Seal 
Adhesive, Medium Strength Threadlocker. 

1. rnstall the right and left side engine mounts (4,8) to the front axle (6). Torque nuts to 94 N·m (70 ft. Ibs.). 

2. Raise the front axle into the frame and install the left and right side through bolts. Torque nuts to 94 N·m (70 ft. 
Ibs.). 

3. Insert the two upper through bolts into the right and left side engine mounts and loose assemble the two nuts 
onto the through bolts. 

4. Lower the engine until the left and right side engine brackets rest on the through bolts, and the lower engine 
bracket through holes align with the engine mounts, and the left engine bracket holes align with the front axle 
slots. " 

5. Loose assemble the (3) bolts that attach the front axle to the left engine bracket. 

6. Loose assemble the lower through bolts. 

7. Torque the nuts for the (4) through bolts to 101 N·m (75 ft. Ibs.). 

8. Torque the (3) bolts that attach the front axle to the left engine bracket to 101 N·m (75 ft. Ibs.). 

9. Install the oil drain trough. 

10. Instatl the engine oil filter. 

11. Install the front crossmember. 

12. Install the skid plate. 
13. Lower the vehicle. 

14. Install the viscous fan. 

15. Reconnect the negative battery cable. 
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MOUNT - REAR 

REMOVAL 
1. Raise the vehicle on a hoist. 

2. Using a suitable jack, support transmission. 

3. Remove the nuts from the transmission mount (1). 

4. Remove the two bolts that attach the transmission 
mount to the engine bracket. 

5. Raise the transmission enough to remove the 
mount from the crossmember (2). 

6. Remove the mount (1). 

INSTALLATION 

NOTE: Threadlocking compound must be applied to the bolts before installation. 

1. Install the two bolts that attach the transmission mount to the transmission bracket. 

2. Torque the bolts to 61 N·m (45 ft.lbs.) torque. 

9 - 2675 

BOdc4<l4f 

3. Lower the transmission so the transmission mount rests on the crossmember, and the studs of the transmission 
mount are aligned in the slots in the crossmember. 

4. Install the nuts onto the transmission mount studs through the crossmember access slot. 

5. Torque the nuts to 54N·m (40 ft. Ibs.). 
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LLIBRICATION 

DESCRIPTION 

The lubrication system is a full flow filtration pressure feed type. 

OPERATION 

8Ob:k714 

Oil from the oil pan is pumped by a gerotor type oil pump directly mounted to the crankshaft nose. Oil pressure is 
controlled by a relief valve mounted inside the oil pump housing. 

The camshaft exhaust valve lobes and rocker arms are lubricated through a small hole in the rocker arm; oil flows 
through the lash adjuster then through the rocker arm and onto the camshaft lobe. Due to the orentation of the 
rocker arm, the camshaft intake lobes are not lubed in the same manner as the exhaust lobes. The intake lobes are 
lubed through internal passages in the camshaft. Oil flows through a bore in the number 3 camshaft bearing bore, 
and as the camshaft turns, a hole in the camshaft aligns with the hole in the camshaft bore allowing engine oil to 
enter the camshaft tube. The oil then exits through 1.6mm (0.063 in.) holes drilled into the intake lobes, lubricating 
the lobes and the rocker arms. 
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Engine Lubrication Flow Chart-Block: Table 1 

FROM TO 

Oil Pickup Tube Oil Pump 

Oil Pump Oil Filter 

Oil Filter Block Main Oil Gallery 

Block Main Oil Gallery 1. Crankshaft Main Journal 

2. Left Cylinder Head* 

3. Right Cylinder Head* 

Crankshaft Main Journals Crankshaft Rod Journals 

Crankshaft Number One Main Journal 1.Front Timing Chain Idler Shaft 

2.Both Secondary Chain Tensioners 

Left Cylinder Head See Table 2 

Right Cylinder Head See Table 2 

* The cylinder head gaskets have an oil restricter to control oil flow to the cylinder heads. 

Engine Lubrication Flow Chart-Cylinder Heads: Table 2 

FROM TO 

Cylinder Head Oil Port (in bolt hole) Diagonal Cross Drilling to Main Oil Gallery 

Main Oil Gallery (drilled through head from rear to front) 1. Base of Camshaft Towers 

2. Lash Adjuster Towers 

Base of Camshaft Towers Vertical Drilling Through Tower to Camshaft Bearings** 

Lash Adjuster Towers Diagonal Drillings to Hydraulic Lash Adjuster Pockets 

** The number three camshaft bearing journal feeds oil into the hollow camshaft tubes. Oil is routed to the intake 
lobes, which have oil passages drilled into them to lubricate the rocker arms. 

DIAGNOSIS AND TES·rlNG 

CHECKING ENGINE OIL PRESSURE 
1. Remove oil pressure sending unit (2) and install 

gauge assembly C-3292. 

2. Run engine until thermostat opens. 

3. Oil Pressure: 
• Curb Idle - 25 kPa (4 psi) minimum 
• 3000 rpm - 170 - 758 kPa (25 - 110 psi) 

4. If oil pressure is 0 at idle, shut off engine. Check 
for a clogged oil pick-up screen or a pressure relief 
valve stuck open. 

B08a1b71 
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ENGINE OIL LEAK 
Begin with a thorough visual inspection of the engine, particularly at the area of the suspected leak. If an oil leak 
source is not readily identifiable, the following steps should be followed: 

1. Do not clean or degrease the engine at this time because some solvents may cause rubber to swell, temporarily 
stoppi ng the leak. 

2. Add an oil soluble dye (use as recommended by manufacturer). Start the engine and let idle for approximately 15 
minutes. Check the oil dipstick to make sure the dye is thoroughly mixed as indicated with a bright yellow color 
under a black light. 

3. Using a black light, inspect the entire engine for fluorescent dye. particularly at the suspected area of oil leak. If 
the oil leak is found and identified, repair per service manual instructions. 

4. If dye is not observed, drive the vehicle at various speeds for approximately 24 km (15 miles), and repeat inspec
tion.lf the oil leak source is not positively identified at this time, proceed with the air leak detection test method. 

Air Leak Detection Test Method 
1. Disconnect the breather cap to air cleaner hose at the breather cap end. Cap or plug breather cap nipple. 

2. Remove the PCV valve from the cylinder head cover. Cap or plug the PCV valve grommet. 

3. Attach an air hose with pressure gauge and regulator to the dipstick tube. 

CAUTION: Do not subject the engine assembly to more than 20.6 kPa (3 PSI) of test pressure. 

4. Gradually apply air pressure from 1 psi to 2.5 psi maximum while applying soapy water at the suspected source. 
Adjust the regulator to the suitable test pressure that provide the best bubbles which will pinpoint the leak 
source. If the oil leak is detected and identified, repair per service manual procedures. 

5. If the leakage occurs at the rear oil seal area, refer to the section, Inspection for Rear Seal Area Leak. 

6. If no leaks are detected, turn off the air supply and remove the air hose and all plugs and caps. Install the PCV 
valve and breather cap hose. 

7. Clean the oil off the suspect oil leak area using a suitable solvent. Drive the vehicle at various speeds approx
imately 24 km (15 miles). Inspect the engine for signs of an oil leak by using a black light. 

INSPECTION FOR REAR SEAL AREA LEAKS 
Since it is sometimes difficult to determine the source of an oil leak in the rear seal area of the engine, a more 
involved inspection is necessary. The following steps should be followed to help pinpoint the source of the leak. 

If the leakage occurs at the crankshaft rear oil seal area: 

1. Disconnect the battery. 

2. Raise the vehicle. 

3. Remove torque converter or clutch housing cover and inspect rear of block for evidence of on. Use a black light 
to check for the oil leak: 

a. Circular spray pattern generally indicates seal leakage or crankshaft damage. 

b. Where leakage tends to run straight down, possible causes are a porous block, oil galley pipe plugs, oil filter 
runoff, and main bearing cap to cylinder block mating surfaces. 

4. If no leaks are detected, pressurize the crankcase as outlined in the, Inspection (Engine oil Leaks in general) 

CAUTION: Do not exceed 20.6 kPa (3 psi). 

5. If the leak is not detected, very slowly turn the crankshaft and watch for leakage. If a leak is detected between 
the crankshaft and seal while slowly turning the crankshaft, it is possible the crankshaft seal surface is damaged. 
The seal area on the crankshaft could have minor nicks or scratches that can be polished out with emery cloth. 

CAUTION: Use extreme caution when crankshaft polishing is necessary to remove minor nicks and 
scratches. The crankshaft seal flange is especially machined to complement the function of the rear oil seal. 

6. For bubbles that remain steady with shaft rotation, no further inspection can be done until disassembled. 
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OIL 

STANDARD PROCEDURE - ENGINE OIL SERVICE 
The engine oil level indicator (2) is located at the right 
rear of the engine on the 4.7L engines. 

CRANKCASE OIL LEVEL INSPECTION 

CAUTION: Do not overfill crankcase with engine oil, pressure loss or oil foaming can result. 

9 .. 2679 

Inspect engine oil level approximately every SOO kilometers (500 miles). Unless the engine has exhibited loss of oil 
pressure, run the engine for about five minutes before checking oil level. Checking engine oil level on a cold engine 
is not accurate. 

To ensure proper lubrication of an engine, the engine oil must be maintained at an acceptable level. The acceptable 
levels are indicated between the ADD and SAFE marks on the engine oil dipstick. 

1. Position vehicle on level surface. 

2. With engine OFF, allow approximately ten minutes for oil to settle to bottom of crankcase, remove engine oil 
dipstick. 

3. Wipe dipstick clean. 

4. Install dipstick and verify it is seated in the tube. 

5. Remove dipstick, with handle held above the tip, take oil level reading. 

6. Add oil only if level is below the ADD mark on dipstick. 

ENGINE OIL CHANGE 
Change engine oil at mileage and time intervals described in Maintenance Schedules. 

Run engine until achieving normal operating temperature. 

1. Position the vehicle on a level surface and turn engine off. 

2. Hoist and support vehicle on safety stands. 

3. Remove oil fill cap. 

4. Place a suitable drain pan under crankcase drain. 

5. Remove drain plug from crankcase and allow oil to drain into pan. Inspect drain plug threads for stretching or 
other damage. Replace drain plug if damaged. 

6. Install drain plug in crankcase. 
7. Lower vehicle and fill crankcase with specified type and amount of engine oil described in this section. 

S. Install oil fill cap. 

9. Start engine and inspect for leaks. 
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10. Stop engine and inspect oil level. 

NOTE: Care should be exercised when disposing used engine oil after it has been drained from a vehicle 
engine. Refer to the WARNING at beginning of this section. 
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FILTER - ENGINE OIL 

REMOVAL 
All engines are equipped with a high quality full-flow, 
disposable type oil filter. DaimlerChrysler Corporation 
recommends a Mopar® or equivalent oil filter be used. 

1. Position a drain pan under the oil filter. 

2. Using a suitable oil filter wrench loosen filter. 

3. Rotate the oil filter counterclockwise to remove it 
from the cylinder brock oil filter boss. 

4. When filter separates from cylinder block oil filter 
boss, tip gasket end upward to minimize oil spill. 
Remove filter from vehicle. 

NOTE: Make sure filter gasket was removed with 
filter. 

5. With a wiping cloth, clean the gasket sealing sur
face of oil and grime. 

INSTALLATION 
1. Lightly lubricate oil filter gasket (2) with engine oil. 

2. Thread filter (3) onto adapter nipple. When gasket 
makes contact with sealing surface, hand tighten 
filter one full turn, do not over tighten. 

3. Add oil, verify crankcase oil level and start engine. 
Inspect for oil leaks. 

BOb76f&1 
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PAN - ENGINE OIL 

REMOVAL 
1. Disconnect the negative battery cable. 

2. Install engine support fixture special tool # 8534. Do not raise engine at this time. 

3. Loosen both left and right side engine mount through bolts. Do not remove bolts. 

4. Remove the structural dust cover, if equipped. 

5. Drain engine oil. 

6. Remove the front crossmember (Refer to 13 - FRAME & BUMPERS/FRAME/FRONT CROSSMEMBER -
REMOVAL). 

CAUTION: Only raise the engine enough to provide clearance for oil pan removal. Check for proper clear
ance at fan shroud to fan and cowl to intake manifold. 

7. Raise engine using special tool # 8534 to provide clearance to remove oil pan. 

NOTE: Do not pry on oil pan or oil pan gasket. 
Gasket is integral to engine windage tray and does 
not come out with oil pan. 

8. Remove the oit pan mounting bolts and oil pan. 

9. Unbolt oil pump pickup tube and remove tube. 

10. Inspect the integral windage tray and gasket and 
replace as needed. 

INSTALLATION 
1. Clean the oil pan gasket mating surface of the bed

plate and oil pan. 

2. Position the oil pan gasket and pickup tube with 
new a-ring. Install the mounting bolt and nuts. 
Tighten bolt and nuts to 28 N·m (20 ft. Ibs.). 

3. Position the oil pan and install the mounting bolts. 
lighten the mounting bolts to 15 N·m (11 ft. Ibs.) in 
the sequence shown. 

4. Lower the engine into mounts using special tool # 8534. 

* INDICATES STUD LOCATION o 6 - - 0-

* INDICATES STUD LOCATION o 6 - - 0-

5. Install both the left and right side engine mount through bolts. lighten the nuts to 68 N·m (50 ft. Ibs.). 
6. Remove special tool # 8534. 

7. Install structural dust cover, if equipped. 

8. Install the front crossmember (Refer to 13 - FRAME & BUMPERS/FRAME/FRONT CROSSMEMBER - INSTAL-
LATION). 

9. Fill engine oil. 

10. Reconnect the negative battery cable. 

11. Start engine and check for leaks. 
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SWITCH-OIL PRESSURE 

DESCRIPTION 
The oil pressure switch is a pressure sensitive switch that is activated by the engine's oil pressure (in the main oil 
gallery). The switch is a two terminal device (one terminal is provided to the wiring harness and the other terminal 
is the switch's metal housing that screws into the engine block). 

OPERATION 
The oil pressure switch is normally "Closed." The switch changes from a "Closed" circuit to an "Open" circuit, on 
increasing pressure of 7 psig. The oil pressure switch changes from an "Open" circuit to a "Closed" circuit, on 
decreasing pressure, between 2 psig and 4 psig. 

REMOVAL 
1. Disconnect the negative cable from the battery. 

2. Raise vehicle on hoist. 

3. Remove front splash shield. 

4. Disconnect oil pressure sender wire (4). 

5. Remove the pressure sender (2). 

808a1b71 

INSTALLATION 
1. Install oil pressure sender. 

2. Connect oil pressure sender wire. 

3. Install front splash shield. 

4. Lower vehicle. 

5. Connect the negative battery cable. 
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PUMP - ENGINE OIL 

REMOVAL 
1. Remove the oil pan and pick-up tube (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - REMOVAL). 

2. Remove the timing chain cover (Refer to 9 - ENGINENALVE TIMINGITIMING BELT / CHAIN COVER(S) -
REMOVAL). 

3. Remove the timing chains and tensioners (Refer to 9 - ENGINENALVE TIMINGITIMING BELT/CHAIN AND 
SPROCKETS - REMOVAL). 

4. Remove the four bolts, primary timing chain tensioner and the oil pump. 

DISASSEMBLY 
1. Remove oil pump cover screws and lift off cover plate. 

2. Remove pump inner and outer rotors. 

NOTE: Once the oil pressure relief valve, cup plug, and pin are removed, the pump assembly must be 
replaced. 

3. If it is necessary to remove the pressure relief valve, drive the roll pin from pump housing and remove cup plug, 
spring and valve. 

CLEANING 
1. Wash all parts in a suitable solvent. 

INSPECTION 

CAUTION: Oil pump pressure relief valve and 
spring should not be removed from the oil pump. 
If these components are disassembled and or 
removed from the pump the entire oil pump CD 
assembly must be replaced. 

1. Clean all parts thoroughly. Mating surface of the oil 
pump housing should be smooth. If the pump cover 
is scratched or grooved the oil pump assembly 
should be replaced. 

2. Lay a straight edge across the pump cover surface 
(3). If a 0.025 mm (0.001 in.) feeler gauge (2) can 
be inserted between the cover and the straight 
edge the oil pump assembly should be replaced. 

3. Measure the thickness of the outer rotor. If the 
outer rotor thickness measures at 12.005 mm 
(0.472 in.) or less the oil pump assembly must be 
replaced. 

4. Measure the diameter of the outer rotor. If the outer 
rotor diameter measures at 85.925 mm (3.382 in.) 
or less the oil pump assembly must be replaced. 

9309-184 
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5. Measure the thickness of the inner rotor. If the 
inner rotor thickness measures at 12.005 mm 
{0.472 in.} or less then the oil pump assembly must 
be replaced. 

6. Slide outer rotor (2) into the body of the oil pump. 
Press the outer rotor to one side of the oil pump 
body and measure clearance between the outer 
rotor and the body_ If the measurement is O.235mm 
(O.OOg in.) or more the oil pump assembly must be 
replaced. 

7. Install the inner rotor into the oil pump body. Mea
sure the clearance between the inner (3) and outer 
(1) rotors. If the clearance between the rotors is 
.150 mm (0.006 in.) or more the oU pump assembly 
must be replaced. 
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8. Place a straight edge (1) across the body of the oil 
pump (between the bolt holes). if a feeler gauge (2) 
of .095 mm (0.0038 in.) or greater can be inserted 
between the straightedge and the rotors.' the pump 
must be replaced. 

NOTE: The 3.7U4.7L Oil pump is released as an 
assembly. There are no DaimlerChrysler part num
bers for Sub-Assembly components. In the event 
the oil pump is not functioning or out of specifica
tion it must be replaced as an assembly. 

ASSEMBLY 
1. Wash all parts in a suitable solvent and inspect carefully for damage or wear. 

2. Install inner and outer rotors 

3. Install oil pump cover plate and install cover bolts and tighten them to 12 N·m (105 in. Ibs.). 

4. Prime oil pump before installation by filling rotor cavity with engine oil. 

5. If oil pressure is low and pump is within specifications. inspect for worn engine bearings or other causes for oil 
pressure loss. 

INSTALLATION 
1. Position the oil pump onto the crankshaft and 

install one oil pump retaining bolt. 

2. Position the primary timing chain tensioner and 
install three retaining bolts. 

3. Tighten the oil pump and primary timing chain ten
sioner retaining bolts to 28 N·m (250 in. Ibs.) in the 
sequence shown. 

4. Install the secondary timing chain tensioners and 
timing chains (Refer to 9 - ENGINENALVE TIM
INGfTlMING BELT/CHAIN AND SPROCKETS -
INSTALLATION). 

5. Install the timing chain cover (Refer to 9 - ENGINE/ 
VALVE TIMINGfTlMING BELT / CHAIN COVER(S) 
- INSTALLATION). 

6. Install the pick-up tube and oil pan (Refer to 9 -
ENG INEILUBRICATION/OIL PAN 
INSTALLATION). 

""""PRIMARY 
TIMING CHAIN 

~NSIONER 

( 
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MANIFOLD - INTAKE 

DESCRIPTION 
The intake manifold is made of a composite material and features long runners which maximizes low end torque. 
The intake manifold uses single plane sealing which consist of eight individual press in place port gaskets to prevent 
leaks. 

DIAGNOSIS AND TESTING - INTAKE MANIFOLD LEAKAGE 
An intake manifold air leak is characterized by lower than normal manifold vacuum. Also, one or more cylinders may 
not be functioning. 

WARNING: USE EXTREME CAUTION WHEN THE ENGINE IS OPERATING. DO NOT STAND IN A DIRECT LINE 
WITH THE FAN. DO NOT PUT YOUR HANDS NEAR THE PULLEYS, BELTS OR THE FAN. DO NOT WEAR 
LOOSE CLOTHING. 

1. Start the engine. 

2. Spray a small stream of water at the suspected leak area. 

3. If a change in RPM is observed the area of the suspected leak has been found. 

4. Repair as required. 

REMOVAL 
1. Disconnect negative cable from battery. 

2. Remove resonator assembly and air inlet hose. 

3. Disconnect throttle and speed control cables. 

4. Disconnect electrical connectors for the following components: 
• Manifold Absolute Pressure (MAP) Sensor 
• Intake Air Temperature (IAT) Sensor 
• Throttle Position (TPS) Sensor 
• Coolant Temperature (CTS) Sensor 
• Idle Air Control (lAC) Motor 

5. Disconnect brake booster hose and positive crankcase ventilation (PCV) hose. 

6. Disconnect generator electrical connections. 

7. Disconnect air conditioning compressor electrical connections. 

8. Disconnect left and right radio suppressor straps. 

9. Disconnect and remove ignition coil towers. 

10. Remove top oil dipstick tube retaining bolt and ground strap. 

11. Bleed fuel system (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY - STANDARD PROCEDURE). 

12. Remove fuel rail (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL RAIL - REMOVAL). 

13. Remove throttle body assembly and mounting bracket. 

14. Drain cooling system below coolant temperature level (Refer to 7 - COOLING - STANDARD PROCEDURE). 
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15. Remove the heater hoses (1) from the engine 
front cover and the heater core. 

16. Unclip (2) and remove heater hoses and tubes 
from intake manifold. 

17. Remove coolant temperature sensor. 

18. Remove intake manifold retaining fasteners in 
reverse order of tightening sequence. 

19. Remove intake manifold. 

CLEANING 

* INDICATES STUD LOCATIONS 

NOTE: There is NO approved repair procedure for the intake manifold. If severe damage is found during 
inspection, the intake manifold must be replaced. ' 

Before installing the lntake manifold thoroughly clean the mating surfaces. Use a suitable cleaning solvent, then air 
dry. 

INSPECTION 
1. Inspect the intake sealing surface for cracks, nicks and distortion. 

2. Inspect the intake manifold vacuum hose fittings for looseness or blockage. 

3. Inspect the manifold to throttle body mating surface for cracks, nicks and distortion. 
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INSTALLATION 
1. Install intake manifold gaskets. 

2. Position intake manifold. 

3. Install intake manifold retaining bolts and tighten in 
sequence shown in to 12 N·m (105 in. Ibs.). 

4. Install left and right radio suppressor straps. 

5. Install throttle body assembly_ 

6. Install throttle cable bracket. 

7. Connect throttle cable and speed control cable to 
throttle body. 

8. Install fuel rail (Refer to 14 - FUEL SYSTEM/FUEL 
DELIVERY/FUEL RAIL - INSTALLATION). 

9. Install ignition coil towers. 

10. Position and install heater hoses and tubes onto intake manifold. 

11. Install the heater hoses to the heater core and engine front cover. 

12. Connect electrical connectors for the following components: 
• Manifold Absolute Pressure (MAP) Sensor 
• Intake Air Temperature (IAT) Sensor 
• Throttle Position (TPS) Sensor 
• Coolant Temperature (CTS) Sensor 
• Idle Air Control (lAC) Motor 
• Ignition coil towers 
• Fuel injectors 

13. Install top oil dipstick tube retaining bolt and ground strap. 

14. Connect generator electrical connections. 

* INDICATES STUD LOCATIONS 

15. Connect Brake booster hose and Positive crankcase ventilation (PCV) hose. 

16. Fill COOling system (Refer to 7 - COOLING - STANDARD PROCEDURE). 

17. Install resonator assembly and air inlet hose. 

18. Connect negative cable to battery. 
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MANIFOLD - EXHAUST 

DESCRIPTION 
The exhaust manifolds are log style with a patented flow enhancing design to maximize performance. The exhaust 
manifolds are made of high silicon molybdenum cast iron. A perforated core graphite exhaust manifold gasket is 
used to improve sealing to the cylinder head. The exhaust manifolds are covered by a three layer laminated heat 
shield for thermal protection a:nd noise reduction. The heat shields are fastened with a torque prevailing nut that is 
backed off slightly to allow for the thermal expansion of the exhaust manifold. 

REMOVAL 

RIGHT EXHAUST MANIFOLD 

GASKET 
/ 

/ 
/ 

,,--. 
( ........................ 

/ ........................ 

1. Disconnect negative cable for battery. 

EXHAUST MANIFOLD·RIGHT 

HEAT SHIELD 

2. Remove air cleaner assembly, resonator assembly and air inlet hose. 

IFRONT> 

80b3b2ge 

3. Remove accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 

4. Remove AlC compressor (Refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/AiC COMPRESSOR -
REMOVAL). 

5. Remove AlC accumulator support bracket fastener. 

6. Drain coolant below heater hose level (Refer to 7 - COOLING - STANDARD PROCEDURE). 

7. Remove heater hoses at engine. 

8. Remove fasteners(4,5) attaching exhaust manifold heat shield. 

9. Remove heat shield. 
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10. Remove upper exhaust manifold attaching fasteners (1,3). 

11. Raise vehicle on hoist. 

12. Disconnect exhaust pipe from manifold. 

13. Remove fasteners attaching starter. Move starter aside. 

14. Remove lower exhaust manifold attaching fasteners. 

15. Remove exhaust manifold and gasket. Manifold is removed from below the engine compartment. 

LEFT EXHAUST MANIFOLD 

GASKET 

<fRONT I 
\ 

\v \ ;, 
, \ / 
~\j \~ 

8Ob3b29a 

1. Disconnect negative cable for battery. 

2. Hoist vehicle. 

3. Disconnect exhaust pipe at manifold. 

4. Lower vehicle. 

5. Remove the front two exhaust heat shield retaining fasteners (4,5). Raise vehicle and remove the fasteners at 
rear of heat shield. 

6. Remove heat shield. 

7. Lower vehicle and remove the upper exhaust manifold retaining bolts (2). 

8. Raise vehicle and remove the lower exhaust manifold retaining bolts (3). 

9. Remove exhaust manifold and gasket. Manifold is removed from below the engine compartment. 
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CLEANING 
1. Clean the exhaust manifold using a suitable cleaning solvent, then allow to air dry. 

2. Clean all gasket residue from the manifold mating surface. 

INSPECTION 
1. Inspect the exhaust manifold for cracks in the mating surface and at every mounting bolt hole. 

2. Using a straight edge and a feeler gauge, check the mating surface for warp and twist. 

3. Inspect the manifold to exhaust pipe mating surface for cracks, gouges, or other damage that would prevent 
sealing. 

INSTALLATION 

RIGHT EXHAUST MANIFOLD 

GASKET 

/ 
/ 

/ 

,---I -- __ 

/ -- --

EXHAUST MANIFOLD-RIGHT 

HEAT SHIELD 

1. Install exhaust manifold and gasket from below engine compartment. 

2. Install lower exhaust manifold fasteners. DO NOT tighten until all fasteners are in place. 

IFRONT> 

8Ob3b2ge 

3. Lower vehicle and install upper exhaust manifold fasteners. Tighten all manifold bolts 91,2,3) starting at center 
and working outward to 25 N·m (18 ft. Ibs.). 

CAUTION: Over tightening heat shield fasteners, may cause shield to distort anellor crack. 

4. Install exhaust manifold heat shield. Tighten fasteners (4,5) to 8 N·m (72 in. Ibs.), then loosen 45 degrees. 

5. Install starter and fasteners. 

6. Connect exhaust pipe to manifold. 
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7. Connect heater hoses at engine. 

8. Install fastener attaching AlC accumulator. 

9. Install Ale compressor and fasteners. 

10. Install accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 

11. Install air cleaner assembly, resonator assembly and air inlet hose. 

12. Install battery and connect cables. 

13. Fill cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE). 

LEFT EXHAUST MANIFOLD 

GASKET 

<fRONTI 

8Ob3b29a 

1. Install exhaust manifold and gasket from below engine compartment. 

2. Install lower exhaust manifold fasteners. DO NOT tighten until all fasteners are in place. 

3. Lower vehicle and install upper exhaust manifold fasteners. Tighten all manifold bolts (2,3) starting at center and 
working outward to 25 N·m (18 ft. Ibs.). 

CAUTION: Over tightening heat shield fasteners, may cause shield to distort and/or crack. 

4. Install exhaust manifold heat shield. Tighten fasteners (4,5) to 8 N·m (72 in. Ibs.), then loosen 45 degrees. 
5. Connect exhaust pipe to manifold. 

6. Connect negative cable to battery. 
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VALVE TIMING 

DESCRIPTION - TIMING DRIVE SYSTEM 

8Ob3c71 0 

The timing drive system has been designed to provide quiet performance and reliability to support a non-free 
wheeling engine. Specifically the intake valves are non-free wheeling and can be easily damaged with forceful 
engine rotation if camshaft-to-crankshaft timing is incorrect. The timing drive system consists of a primary chain and 
two secondary timing chain drives. 

OPERATION - TIMING DRIVE SYSTEM 
The primary timing chain is a single inverted tooth type. The primary chain drives the large fifty tooth idler sprocket 
directly from a 25 tooth crankshaft sprocket. Primary chain motion is controlled by a pivoting leaf spring tensioner 
arm and a fixed guide. The arm and the guide both use nylon plastic wear faces for low friction and long wear. The 
primary chain receives oil splash lubrication from the secondary chain drive and oil pump leakage. The idler 
sprocket assembly connects the primary and secondary chain drives. The idler sprocket assembly consists of two 
integral 26 tooth sprockets and a fifty tooth sprocket that is splined to the assembly. The spline joint is a non -
serviceable press fit anti rattle type. The idler sprocket assembly spins on a stationary idler shaft. The idler shaft is 
press-fit into the cylinder block. A large washer on the idler shaft bolt and the rear flange of the idler shaft are used 
to control sprocket thrust movement. Pressurized oil is routed through the center of the idler shaft to provide lubri
cation for the two bushings used in the idler sprocket assembly. 

There are two secondary drive chains, one to drive the camshaft in each SOHC cylinder head. There are no shaft 
speed changes in the secondary chain drive system. Each secondary chain drives a 26 tooth cam sprocket directly 
from the 26 tooth sprocket on the idler sprocket assembly. A fixed chain guide and a hydraulic oil damped tensioner 
are used to maintain tension in each secondary chain system. The hydraulic tensioners for the secondary chain 
systems are fed pressurized oil from oil reservoir pockets in the block. Each tensioner also has a mechanical ratchet 
system that limits chain slack if the tensioner piston bleeds down after engine shut down. The tensioner arms and 
guides also utilize nylon wear faces for low friction and long wear. The secondary timing chains receive lubrication 
from a small orifice in the tensioners. This orifice is protected from clogging by a fine mesh screen which is located 
on the back of the hydraulic tensioners. 
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STANDARD PROCEDURE 

MEASURING TIMING CHAIN WEAR 

NOTE: This procedure must be performed with the 
timing chain cover removed. 

1. Remove the timing chain cover. (Refer to 9 -
ENGINENALVE TIMINGITIMING BELT / CHAIN 
COVER(S) - REMOVAL). 

2. To determine if the secondary timing chains are 
worn, rotate the engine clockwise until maximum 
tensioner piston (2) extension is obtained. Measure 
the distance between the secondary timing chain 
tensioner housing and the step ledge on the piston. 
The measurement at point (A) must be less than 
15mm (0.5906 inches). 

3. If the measurement exceeds the specification the 
secondary timing chains are worn and require 
replacement. (Refer to 9 - ENGINENALVE TIM
INGITIMING BELT/CHAIN AND SPROCKETS -
REMOVAL). 

NOTE: If the secondary chains are to be replaced 
the primary chain must also be replaced. 

ENGINE TIMING VERIFICATION 

9 - 2695 

CAUTION: The 4.7L is a non free-wheeling design engine. Therefore, correct engine timing is critical. 

NOTE: Components referred to as left hand or right hand are as viewed from the drivers position inside the 
vehicle. 

NOTE: The blue link plates on the chains and the dots on the camshaft drive sprockets may not line up 
during the timing verification procedure. The blue link plates are lined up with the sprocket dots only when 
re-timing the complete timing drive. Once the timing drive is rotated blue link-to-dot alignment is no longer 
valid. 

Engine base timing can be verified by the following procedure: 

1. Remove the cylinder head covers (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) -
REMOVAL). 
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2. Using a mirror, locate the TOC arrow on the front 
cover. Rotate the crankshaft until the mark on the 
crankshaft damper is aligned with the TDC arrow 
on the front cover. The engine is now at TOC. 

8Ob9a4cd 

3. Note the location of the VB mark stamped into the camshaft drive gears. If the VB mark on each camshaft drive 
gear is at the twelve o'clock position, the engine is at TOC (cylinder #1) on the exhaust stroke. If the VB mark on 
each gear is at the six o'clock position, the engine is at TOC (cylinder #1) on the compression stroke. 

4. If both of the camshaft drive gears are off in the same or opposite directions, the primary chain or both second
ary chains are at fault. Refer to Timing Chain and Sprockets procedure in this section. 

5. If only one of the camshaft drive gears is off and the other is correct, the problem is confined to one secondary 
chain. Refer to Single camshaft timing, in this procedure. 

6. If both camshaft drive gear VB marks are at the twelve o'clock or the six 0' clock position the engine base timing 
is correct. Reinstall the cylinder head covers. 

SINGLE CAMSHAFT TIMING 

NOTE: to adjust the timing on one camshaft, perform the following procedure. 
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1. Using Chain Tensioner Wedge, special tool 9867 (3L stabilize the secondary chain drive. For reference purposes, 
mark the chain·to-sprocket position. 

2. Remove the camshaft drive gear retaining bolt. 

3. Carefully remove the camshaft drive gear from the camshaft. 

4. Re-index the camshaft drive gear in the chain until the V8 mark is at the same position as the V8 mark on the 
opposite camshaft drive gear. 

NOTE: When gripping the camshaft, place the pli .. 
ers on the tube portion of the camshaft only. Do 
not grip the lobes or the sprocket areas. 

5. Using a suitable pair of adjustable pliers (1). rotate 
the camshaft until the alignment dowel (2) on the 
camshaft is aligned with the slot in the camshaft 
drive gear. 

8Ob6b399 
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CAUTION: Remove excess oil from camshaft 
sprocket retaining bolt before reinstalling bolt. 
Failure to do so may cause over .. torqueing of bolt 
resulting in bolt failure. 

6. Position the camshaft drive gear onto the camshaft, 
remove oil from bolt then install the retaining bolt. 
Using Special Tools, Spanner Wrench 6958 with 
Adapter Pins 8346 and a suitable torque wrench 
(1), Tighten retaining bolt to 122 N·m (90 ft. Lbs.). 

7. Remove special tool 9867(3,4). 

~--:::::::: 
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8Ob9a4cd 

8. Rotate the crankshaft two full revolutions, then reverify that the camshaft drive gear VB marks are in fact aligned. 

9. Install the cylinder head covers (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTAL
LATION). 
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COVER - -riMING 

REMOVAL 
1. Disconnect the battery negative cable. 

2. Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

3. Disconnect both heater hoses at timing cover. 

4. Disconnect lower radiator hose at engine. 

5. Remove crankshaft damper (Refer to 9 - ENGINE/ 
ENGINE BLOCKNIBRATION DAMPER 
REMOVAL). 

6. Remove accessory drive belt tensioner assembly 
(1 ). 

7. Remove the generator and AlC compressor. 

CAUTION: The 4.7L engine uses an RTV sealer 
instead of a gasket to seal the front cover to the 
engine block, from the factory. For service, Mopar® 
Grey Engine RTV sealant must be substituted. 

NOTE: It is not necessary to remove the water 
pump for timing cover removal. 

8. Remove the bolts holding the timing cover to 
engine block. 

9. Remove cover. 

* INDICATES STUD LOCATIONS 

8Ob6b296 

TIMING 
CHAIN 
COVER 

ASSEMBLY 

8Ob6b298 
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INSTALLATION 

CAUTION: Do not use oil based liquids to clean 
timing cover or block surfaces. Use only rubbing 
alcohol, along with plastic or wooden scrapers. 
Use no wire brushes or abrasive wheels or metal 
scrapers, or damage to surfaces could result. 

1. Clean timing chain cover and block surface using 
rubbing alcohol. 

CAUTION: The 4.7L can use a special RTV sealer 
instead of a carrier gasket to seal the timing cover 
to the engine block, from the factory. For service 
repairs, Mopar® Grey Engine RTV must be used as 
a substitute, if RTV is present. If the front cover 
being used has no provisions for the water pas
sage o-rings, then Mopar® Grey Engine RTV must 
be applied around the water passages. 

2. Inspect the water passage o-rings, if equipped for 
any damage, and replace as necessary. 

3. Apply Mopar® Grey Engine RTV sealer to the front 
cover following the path above, using a 3 to 4mm 
thick bead. 

4. Install cover. Tighten flange head fasteners in 
sequence as shown in to 58 N·m (43 ft. Ibs.). 

5. Install the NC compressor and generator. 

6. Install crankshaft damper (Refer to 9 - ENGINEI 
ENGINE BLOCKNIBRATION DAMPER - INSTAL
LATION). 

7. Install accessory drive belt tensioner assembly. 
Tighten fastener to 54 N·m (40 ft. Ibs.). 

8. Install lower radiator hose. 

9. Install both heater hoses. 

10. Fill cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

11. Connect the battery negative cable. 

* INDICATES STUD LOCATIONS 

TIMING 
CHAIN 
COVER 

ASSEMBLY 

SOb6b298 
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TIMING CHAIN & SPROCKETS 

REMOVAL 
1. Disconnect negative cable from battery. 

2. Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

3. Remove right and left cylinder head covers (Refer 
to 9 - ENGINE/CYLINDER HEAD/CYLINDER 
HEAD COVER(S) - REMOVAL). 

4. Remove radiator fan shroud. 

5. Rotate engine until timing mark (2) on crankshaft 
damper aligns with TDC mark on timing chain 
cover (2) (#1 cylinder exhaust stroke) and the cam
shaft sprocket "VB" marks are at the 12 o'clock 
position (1,2). 

8Ob9a4cd 
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6. Remove power steering pump (Refer to 19 -
STEERING/PUMP - REMOVAL). 

7. Remove access plugs (112) from left and right cyl
inder heads for access to chain guide fasteners. 

8. Remove the oil fill housing to gain access to the 
right side tensioner arm fastener. 

9. Remove crankshaft damper (Refer to 9 - ENGINE! 
ENGINE BLOCKNIBRATION DAMPER 
REMOVAL) and timing chain cover (Refer to 9 -
ENGINENALVE TIMINGITIMING BELT / CHAIN 
COVER(S) - REMOVAL). 

10. Collapse and pin primary chain tensioner (1). 

CAUTION: Plate behind lett secondary chain ten
sioner could fall into oil pan. Therefore, cover pan 
opening. 

11. Remove secondary chain tensioners. 

12. Remove camshaft position sensor (1) from right 
cylinder head. 

ooonOS7 
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CAUTION: Care should be taken not to damage 
camshaft target wheel. Do not hold target wheel 
while loosening or tightening camshaft sprocket. 
Do not place the target wheel near a magnetic 
source of any kind. A damaged or magnetized tar
get wheel could cause a vehicle no start condition. 

CAUTION: Do not forcefully rotate the camshafts 
or crankshaft independently of each other. Damag
ing intake valve to piston contact will occur. 
Ensure negative battery cable Is disconnected to 
guard against accidental starter engagement. 

13. Remove left and right camshaft sprocket bolts. 

14. While holding the left camshaft steel tube with 
adjustable pliers (1), remove the left camshaft 
sprocket. Slowly rotate the camshaft approxi
mately 15 degrees clockwise to a neutral position. 

15. While holding the right camshaft steel tube with 
adjustable pliers (1), remove the right camshaft 
sprocket. Slowly rotate the camshaft approxi
mately 45 degrees counterclockwise to a neutral 
position. 

16. Remove idler sprocket assembly bolt. 

17. SUde the idler sprocket assembly and crank 
sprocket ,forward simultaneously to remove the 
primary and secondary chains. 

18. Remove both pivoting tensioner arms and chain 
guides. 

19. Remove chain tensioner. 
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INSPECTION 

8Ob3c710 

Inspect the following components: 
• Sprockets for excessive tooth wear. Some tooth markings are normal and not a cause for sprocket replace-

ment. 
• Idler sprocket assembly bushing and shaft for excessive wear. 
• Idler sprocket assembly spline jOint. The joint should be tight with no backlash or axial movement. 
• Chain guides and tensioner arms. Replace these parts if grooving in plastic face is more than 1 mm (0.039 in.) 

deep. If plastic face is severely grooved or melted, the tensioner lube jet may be clogged. The tensioner 
should be replaced. 

• Secondary chain tensioner piston and ratcheting device. Inspect for evidence of heavy contact between ten
sioner piston and tensioner arm. If this condition exist the tensioner and tensioner arm should be replaced. 

• Primary chain tensioner plastic faces. Replace as required. 
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INSTALLATION 
1. Using a vise, lightly compress the secondary chain 

tensioner piston until the piston step is flush with 
the tensioner body. Using a pin or suitable tool, 
release ratchet pawl by pulling pawl back against 
spring force through access hole on side of ten
sioner. While continuing. to hold pawl back, Push 
ratchet device to approximately 2 mm from the ten
sioner body. Install Special Tool 8514 lock pin (3) 
into hole on front of tensioner (2). Slowly open vise 
to transfer piston spring force to lock pin. 

2. Position primary chain tensioner over oil pump and insert bolts into lower two holes on tensioner bracket. Tighten 
bolts to 28 N·m (250 in. Ibs.). 

3. Install right side chain tensioner arm. Apply Mopar® Lock N, Seat to torx® bolt, tighten bolt to 28 N·m (250 in. 
Ibs.). 

NOTE: The silver bolts retain the guides to the cylinder heads and the black bolts retain the guides to the 
engine block. 

4. Install the left side chain guide. lighten the bolts to 28 N·m (250 in. Ibs.). 

CAUTION: Overtightening the tensioner arm torx® bolt can cause severe damage to the cylinder head. 
Tighten torx® bolt to specified torque only. 

5. InstaB left side chain tensioner arm. Apply Mopar® Lock N, Seal to torx® bolt, tighten bolt to 28 N·m (250 in. Ibs.). 

6. Install the right side chain guide. Tighten the bolts to 28 N·m (250 in. Ibs.). 

8Ob77055 
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7. Install both secondary chains onto the idler 
sprocket. Align two plated links on the secondary 
chains to be visible through the two lower openings 
on the idler sprocket (4 o'clock and 8 o'clock). 
Once the secondary timing chains are installed, 
position special tool 8429 (6) to hold chains in 
place for installation. 

8. Align primary chain double plated links with the tim
ing mark at 12 o'clock (1) on the idler sprocket. 
Align the primary chain single plated link with the 
timing mark at 6 o'clock on the crankshaft sprocket 
(3). 

9. Lubricate idler shaft and bushings with clean engine oil. 

9 - 2707 

10. Install all chains, crankshaft sprocket, and idler sprocket as an assembly. After guiding both secondary chains 
through the block and cylinder head openings, affix chains with a elastic strap or the equivalent, This will main
tain tension on chains to aid in installation. 

NOTE: It will be necessary to slightly rotate camshafts for sprocket installation. 

11. Align left camshaft sprocket "L" dot to plated link on chain. 

12. Align right camshaft sprocket "Rn dot to plated link on chain. 

CAUTION: Remove excess oil from the camshaft sprocket bolt. Faifure to do so can result in over-torque of 
bolt resulting in bolt failure. 

13. Remove Special Tool 8429, then attach both sprockets to camshafts. Remove excess oil from bolts, then Install 
sprocket bolts, but do not tighten at this time. 

14. Verify that all plated links are aligned with the marks on all sprockets and the "VB" marks on camshaft sprockets 
are at the 12 o'clock position. 

CAUTION: Ensure the plate between the left secondary chain tensioner and block is correctly installed. 

15. Install both secondary chain tensioners. Tighten bolts to 28 N·m (250 in. Ibs.). 

NOTE: Left and right secondary chain tensloners are not common. 

16. Before installing idler sprocket bolt, lubricate washer with oil, and tighten idler sprocket assembly retaining bolt 
to 34 N·m (25 ft. Ibs.). 

17. Remove aI/ locking pins from tensioners. 

CAUTION: After pulling locking pins out of each tensioner, DO NOT manually extend the tensioner(s) 
ratchet. DOing so will over tension the chains, resulting in noise and/or high timing chain loads. 



9 .. 2708 ENGINE .. 4.7L .. SERVICE INFORMATION ------------- DR 

18. Using Special Tool 6958, Spanner with Adaptor 
Pins 8346, tighten left (3) and right (4), camshaft 
sprocket bolts to 122 N·m (90 ft. Ibs.). 

19. Rotate engine two full revolutions. Verify timing 
marks are at the follow locations: 

• primary chain idler sprocket dot is at 12 o'clock 

• primary chain crankshaft sprocket dot is at 6 
o'clock 

• secondary chain camshaft sprockets "VB" marks 
are at 12 o'clock 

20. Lubricate all three chains with engine oil. 

21. After installing all chains, it is recommended that 
the idler gear (1) end play be checked. The end 
play must be within 0.10-0.25 mm (0.004-0.010 
in.). If not within specification, the idler gear must 
be replaced. 

22. Install timing chain cover (Refer to 9 - ENGINE! 
VALVE TIMINGITIMING BELT / CHAIN COV
ER(S) - INSTALLATION) and crankshaft damper 
(Refer to 9 - ENGINE/ENGINE BLOC KIV I BRA
TION DAMPER - INSTALLATION). 

23. Install cylinder head covers (Refer to 9 - ENGINE! 
CYLINDER HEAD/CYLINDER HEAD COVER(S) -
INSTALLATION). 

NOTE: Before installing threaded plug in right cyl
inder head, the plug must be coated with sealant 
to prevent leaks. 

24. Coat the large threaded access plug with Mopar® 
Thread Sealant with Teflon, then install into the 
right cylinder head and tighten to B1 N·m (60 ft. 
Ibs.). 

25. Install the oil fill housing. 

26. Install access plug in left cylinder head. 
8Ob897e1 
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27. Install power steering pump (Refer to 19 - STEERING/PUMP - INSTALLATION). 

28. Install radiator fan shroud. 

29. Fill cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE). 

30. Connect negative cable to battery. 
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SHAFT - IDLER 

REMOVAL 
1. Remove the primary and secondary timing chains and sprockets (Refer to 9 - ENGINENALVE TIMINGrrlMING 

BELT/CHAIN AND SPROCKETS - REMOVAL) . 

NOTE: To remove the idler shaft, it is necessary to tap threads into the shaft, to install the removal tool. 

2. Using a 12 mm X 1.75 tap, cut threads in the idler shaft center bore. 

3. Cover the radiator core with a suitable cover. 

CAUTION: Use care when removing the idler shaft, Do not strike the radiator cooling fins with the slide 
hammer. 

4. Using Special Tool 8517 Slide Hammer, remove the idler shaft. 

INSTALLATION 
1. Thoroughly clean the idler shaft bore. 

2. Position the idler shaft in the bore. 

NOTE: The two lubrication holes in the idler shaft do not require any special alignment. 

NOTE: Before using the retaining bolt to install the idler shaft, coat the threads and the pilot on the idler 
shaft, with clean engine oil. 

3. Using the primary idler sprocket retaining bolt and washer, carefully draw the idler shaft into the bore until fully 
seated. 

4. Coat the idler shaft with clean engine oil. 

5. Install the timing chains and sprockets (Refer to 9 - ENGINENALVE TIMINGITIMING BELT/CHAIN AND 
SPROCKETS - INSTALLATION) . 
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ENGINE - 5.7L - SERVICE INFORMATION 

DESCRIP-nON 
The 5.7L engine (345 CID) eight-cylinder engine is a 90° V-Type lightweight, deep skirt cast iron block, aluminum 
heads, single cam, 'Overhead valve engine with hydraulic roller tappets. The heads incorporate splayed valves with 
a hemispherical style combustion chamber and dual spark plugs. The cylinders are numbered from front to rear; 1, 
3, 5, 7 on the left bank and 2, 4, 6, 8 on the right bank. The firing order is 1-8-4-3-6-5-7-2. 

DIAGNOSIS AND TESTING 

INTRODUCTION 
Engine diagnosis is helpful in determining the causes of malfunctions not detected and remedied by routine main
tenance. 

These malfunctions may be classified as either performance (e.g., ~ngine idles rough and stalls) or mechanical 
(e.g., a strange noise). 

Refer to 9 - ENGINE - DIAGNOSIS AND TESTING - PERFORMANCE and Refer to·9 - ENGINE - DIAGNOSIS 
AND TESTING - MECHANICAL for possible causes and corrections of malfunctions. 

Additional tests and diagnostic procedures may be necessary for specific engine malfunctions that can not be iso
lated with the Service Diagnosis charts. Information concerning additional tests and diagnosis is provided within the 
following diagnosis: 

• Cylinder Compression Pressure Test. 
• Cylinder Combustion Pressure Leakage Test. 
• Engine Cylinder Head Gasket Failure DiagnOSis. 
• Intake Manifold Leakage Diagnosis. 

PERFORMANCE 

CONDITION POSSIBLE CAUSE CORRECTION 

ENGINE WILL NOT START 1. Weak battery 1. Charge or replace as necessa ry. 

2. Corroded or loose battery 2. Clean and tighten battery 
connections. connections. Apply a coat of light 

mineral grease to the terminals. 

3. Faulty starter. 3. Refer to 8 - ELECTRICAU 
STARTING - DIAGNOSIS AND 
TESTING. 

4. Faulty coil or control unit. 4. Refer to 8 - ELECTRICAU 
IGNITION CONTROUIGNITION 
COIL - REMOVAL 

5. Incorrect spark plug gap. 1. Correct as necessary. 

6. Dirt or water in fuel system. 6. Clean system and replace fuel 
filter. 

7. Faulty fuel pump, relay or wiring. 7. Repair or replace as necessary. 
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CONDITION POSSIBLE CAUSE CORRECTION 

ENGINE STALLS OR ROUGH IDLE 1. Dirty or incorrectly gapped spark 1. Correct as necessary. 
plugs. 

2. Idle mixture too tean or too rich. 2. Refer to Powertrain Diagnosis 
Information. 

3. Vacuum leak. 3. Inspect intake manifold and 
vacuum hoses, repair or replace as 
necessary. 

4. Faulty coil. 4. Refer to 8 - ELECTRICAU 
IGNITION CONTROUIGNITION 
COIL - REMOVAL. 

5. Incorrect engine timing. 5. Refer to 9 - ENGINENALVE 
TIMING - STANDARD 
PROCEDURE. 

ENGINE LOSS OF POWER 1. Dirty or incorrectly gapped spark 1. Correct as necessary. 
plugs. 

2. Dirt or water in fuel system. 2. Clean system and replace fuel 
filter. 

3. Faulty fuel pump. 3. Refer to the Appropriate 
Diagnostic Information 

4. Blown cylinder head gasket. 4. Replace cylinder head gasket 

5. Low compression. 5. Refer to 9 - ENGINE -
DIAGNOSIS AND TESTING. 

6. Burned, warped or pitted valves. 6. Replace as necessary. 

7. Plugged or restricted exhaust 7. Inspect and replace as 
system. necessary. 

8. Faulty coil. 8. Refer to 8 - ELECTRICAU 
IGNITION CONTROUIGNITION 
COIL - REMOVAL. 

ENGINE MISSES ON 1. Spark plugs dirty or incorrectly 1 . Correct as necessary. 
ACCELERATION gapped. 

2. Dirt in fuel system. 2. Clean fuel system. 

3. Burned, warped or pitted valves. 3. Replace as necessary. 

4. Faulty coil. 4. Refer to 8 - ELECTRICAU 
IGNITION CONTROUIGNITION 
COIL - REMOVAL. 

ENGINE MISSES AT HIGH SPEED 1. Spark plugs dirty or incorrectly 1. Correct as necessary. 
gapped. 

2. Faulty coil. 2. Refer to 8 - ELECTRICAU 
IGNITION CONTROUIGNITION 
COIL - REMOVAL. 

3. Dirt or water in fuel system. 3. Clean system and replace fuel 
filter. 
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MECHANICAL 

CONDITION POSSIBLE CAUSES CORRECTIONS 

NOISY VALVES 1. High or low oil level in 1. Refer to LUBRICATION & 
crankcase. MAINTENANCE/FLUID TYPES -

SPECIFICATIONS. 

2. Thin or diluted oil. 2. Change oil and filter. 

3. Low oil pressure. 3. Check oil pump. if OK, check rod 
and main bearings for excessive 
wear. 

4. Dirt in lash adjusters. 4. Replace as necessary. 

5. Worn rocker arms. 5. Replace as necessary. 

6. Worn lash adjusters 6. Replace as necessary. 

7. Worn valve guides. 7. Refer to 9 • ENGINE/CYLINDER 
HEAD/INTAKE/EXHAUST VALVES 
& SEATS - STANDARD 
PROCEDURE. 

8. Excessive runout of valve seats 8. Refer to 9 - ENGINE/CYLINDER 
on valve faces. HEAD/INTAKE/EXHAUST VALVES 

& SEATS - STANDARD 
PROCEDURE. 

CONNECTING ROD NOISE 1. Insufficient oil supply. 1. Refer to LUBRICATION & 
MAINTENANCE/FLUID TYPES -
SPECIFICATIONS. 

2. Low oil pressure. 2. Check oil pump, if OK, check rod 
and main bearings for excessive 
wear. 

3. Thin or diluted oil. 3. Change oil and filter. 

4. Excessive bearing clearance. 4. Replace as necessary. 

5. Connecting rod journal 5. Service or replace crankshaft. 
out-of-round. 

6. Misaligned connecting rods. 6. Replace bent connecting rods. 

MAIN BEARING NOISE 1. Insufficient oil supply. 1. Refer to LUBRICATION & 
MAINTENANCE/FLUID TYPES-
SPECIFICATIONS. 

2. Low oit pressure. 2. Check oil pump, if OK, check rod 
and main bearings for excessive 
wear. 

3. Thin or diluted oU. 3. Change oil and filter. 

4. Excessive bearing clearance. 4. Replace as necessary. 

5. Excessive end play. 5. Check thrust washers for wear. 

6. Crankshaft journal out-of round. 6. Service or replace crankshaft. 

7. Loose flywheel or torque 7. Tighten to correct torque 
converter. 
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CYLINDER COMPRESSION PRESSURE 
The results of a cylinder compression pressure test can be utilized to diagnose several engine malfunctions. 

Ensure the battery is completely charged and the engine starter motor is in good operating condition. Otherwise the 
indicated compression pressures may not be valid for diagnosis purposes. 

1. Clean the spark plug recesses with compressed air. 

2. Remove the spark plugs. 

3. Disable the fuel system. 

4. Remove the ASD relay. 

5. Insert a compression pressure gauge and rotate the engine with the engine starter motor for three revolutions. 

6. Record the compression pressure on the 3rd revolution. Continue the test for the remaining cylinders. 

7. (Refer to 9 - ENGINE - SPECIFICATIONS). 

CYLINDER COMBUSTION PRESSURE LEAKAGE 
The combustion pressure leakage test provides an accurate means for determining engine condition. 

Combustion pressure leakage testing will detect: 

• Exhaust and intake valve leaks (improper seating) . 
• Leaks between adjacent cylinders or into water jacket. 
• Any causes for combustion/compression pressure loss. 

1. Check the coolant level and fill as required. DO NOT install the radiator cap. 

2. Start and operate the engine until it attains normal operating temperature, then turn the engine OFF. 

3. Remove the spark plugs. 

4. Remove the oil filler cap. 

5. Remove the air cleaner hose. 

6. Calibrate the tester according to the manufacturer's instructions. The shop air source for testing should maintain 
483 kPa (70 psi) minimum, 1,379 kPa (200 psi) maximum and 552 kPa (80 psi) recommended. 

7. Perform the test procedures on each cylinder according to the tester manufacturer's instructions. Set piston of 
cylinder to be tested at TDC compression,While testing, listen for pressurized air escaping through the throttle 
body, tailpipe and oil filler cap opening. Check for bubbles in the radiator coolant. 

All gauge pressure indications should be equal, with no more than 25% leakage. 

FOR EXAMPLE: At 552 kPa (80 psi) input pressure, a minimum of 414 kPa (60 psi) should be maintained in the 
cylinder. 

Refer to CYLINDER COMBUSTION PRESSURE LEAKAGE DIAGNOSIS CHART. 

CYLINDER COMBUSTION PRESSURE LEAKAGE DIAGNOSIS CHART 

CONDITION POSSIBLE CAUSE CORRECTION 

AIR ESCAPES THROUGH Intake valve bent, burnt, or not Inspect valve and valve seat. 
THROTTLE BODY seated properly Reface or replace, as necessary. 

Inspect valve springs. Replace as 
necessary. 

AIR ESCAPES THROUGH Exhaust valve bent, burnt, or not Inspect valve and valve seat. 
TAILPIPE seated properly Reface or replace, as necessary. 

Inspect valve springs. Replace as 
necessary. 

AIR ESCAPES THROUGH Head gasket leaking or cracked Remove cylinder head and inspect. 
RADIATOR cylinder head or block Replace defective part 

MORE THAN 50% LEAKAGE Head gasket leaking or crack in Remove cylinder head and inspect. 
FROM ADJACENT CYLINDERS cylinder head or block between Replace gasket, head, or block as 

adjacent cylinders necessary 
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CONDITION POSSIBLE CAUSE CORRECTION 

MORE THAN 25% LEAKAGE AND Stuck or broken piston rings; Inspect for broken rings or piston. 
AIR ESCAPES THROUGH OIL cracked piston; worn rings and/or Measure ring gap and cylinder 
FILLER CAP OPENING ONLY cylinder wall diameter, taper and out-of-round. 

Replace defective part as necessary 

LUBRICATION 

CONDITION POSSIBLE CAUSES CORRECTION 

OIL LEAKS 1. Gaskets and O-Rings. 1. Replace as necessary. 

(a) Misaligned or damaged. (a) Replace as necessary. 

(b) Loose fasteners, broken or (b) Tighten fasteners, Repair or 
porous metal parts. replace metal parts. 

2. Crankshaft rear seal 2. Replace as necessary. 

3. Crankshaft sear flange. 3. Polish or replace crankshaft. 
Scratched, nicked or grooved. 

4. Oil pan flange cracked. 4. Replace oil pan. 

5.Front cover seal, damaged or 5. Replace seal. 
misaligned. 

B. Scratched or damaged vibration 6. Polish or replace damper. 
damper hUb. 

7. Crankshaft Rear Flange 7. Replace Crankshaft 
M icroporosity 

OIL PRESSURE DROP 1. Low oil level. 1. Check and correct oil level. 

2. Faulty oil pressure sending unit. 2. Replace sending unit. 

3. Low oil pressure. 3. Check pump and bearing 
clearance. 

4. Clogged oil filter. 4. Replace oil filter. 

5. Worn oil pump. 5. Replace as necessary. 

6. Thin or diluted oil. 6. Change oil and filter. 

7. Excessive bearing clearance. 7. Replace as necessary. 

8. Oil pump relief valve stuck. 8. Replace oil pump. 

9. Oil pickup tube loose or 9. Replace as necessary. 
damaged. 

OIL PUMPING AT RINGS; SPARK 1. Worn or damaged rings. 1. Hone cylinder bores and replace 
PLUGS FOULING rings. 

2. Carbon in oil ring slots. 2. Replace rings. 

3. Incorrect ring size installed. 3. Replace rings. 

4. Worn valve guides. 4. Ream guides and replace valves. 

5. Leaking intake gasket. 5. Replace intake gaskets. 

B. Leaking valve guide seals. B. Replace valve guide seals. 
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MECHANICAL 

CONDITION POSSIBLE CAUSES CORRECTION 

NOISY VALVES/LIFTERS 1. High or low oil level in crankcase 1. Check for correct oil level. Adjust 
oil level by draining or adding as 
needed 

2. Thin or diluted oil 2. Change oil. (Refer to 9 -
ENGINE/LUBRICATION/OIL -
STANDARD PROCEDURE) 

3. Low oil pressure 3. Check engine oil level. If ok, 
Perform oil pressure test. (Refer to 
9 ENGINE/LUBRICATION -
DIAGNOSIS AND TESTING) for 
engine oil pressure test! 
specifications 

4. Dirt in tappets/lash adjusters 4. Clean/replace hydraulic 
tappets/lash adjusters 

5. Bent push rod(s) 5. Install new push rods 

6. Worn rocker arms 6. Inspect oil supply to rocker arms 
and replace worn arms as needed 

7. Worn tappets/lash adjusters 7. Install new hydraulic tappets/lash 
adjusters 

8. Worn valve guides 8. Inspect all valve guides and 
replace as necessary 

9. Excessive runout of valve seats 9. Grind valves and seats 
or valve faces 

CONNECTING ROD NOISE 1. Insufficient oil supply 1. Check engine oil leveL 

2. Low oil pressure 2. Check engine oil level. If ok, 
Perform oil pressure test. (Refer to 
9 - ENGINE/LUBRICATION -
DIAGNOSIS AND TESTING) engine 
oil pressure test/specifications 

3. Thin or diluted oil 3. Change oil to correct viscosity. 
(Refer to 9 - ENGINE! 
LUBRICATION/OIL - STANDARD 
PROCEDURE) for correct 
procedure/engine oil specifications 

4. Excessive connecting rod 4. Measure bearings for correct 
bearing clearance clearance with plasti-gage. Repair 

as necessary 

5. Connecting rod journal out of 5. Replace crankshaft or grind 
round journals 

6. Misaligned connecting rods 6. Replace bent connecting rods 
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CONDITION POSSIBLE CAUSES CORRECTION 

MAIN BEARING NOISE 1. Insufficient oil supply 1. Check engine oil level. 

2. Low oil pressure 2. Check engine oil level. If ok, 
Perform oil pressure test. (Refer to 
9 - ENGINE/LUBRICATION -
DIAGNOSIS AND TESTING) 

3. Thin or diluted oil 3. Change oil to correct viscosity. 

4. Excessive main bearing 4. Measure bearings for correct 
clearance clearance. Repair as necessary 

5. Excessive end play 5. Check crankshaft thrust bearing 
for excessive wear on flanges 

6. Crankshaft main journal out of 6. Grind journals or replace 
round or worn crankshaft 

7. Loose flywheel or torque 7. Inspect crankshaft, flexplatel 
converter flywheel and bolts for damage. 

Tighten to correct torque 

LOW OIL PRESSURE 1. Low oil level 1. Check oil level and fill if 
necessary 

2. Faulty oil pressure sending unit 2. Install new sending unit 

3. Clogged oil fitter 3. Install new oil filter 

4. Worn oil pump 4. Replace oil pump assembly. 

5. Thin or diluted oil 5. Change oil to correct viscosity. 

6. Excessive bearing clearance 6. Measure bearings for correct 
clearance 

7. Oil pump relief valve stuck 7. Remove valve to inspect, clean 
and reinstall 

8. Oil pickup tube loose, broken, 8. Inspect oir pickup tube and pump, 
bent or clogged and clean or replace if necessary 

9. Oil pump cover warped or 9. Install new oil pump 
cracked 

OIL LEAKS 1. Misaligned or deteriorated 1. Replace gasket 
gaskets 

2. Loose fastener, broken or porous 2. Tighten, repair or replace the part 
metal part 

3. Front or rear crankshaft oil seal 3. Replace seal 
leaking 

4. Leaking oil gallery plug or cup 4. Remove and reseal threaded 
plug plug. Replace cup style plug 
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CONDITION POSSIBLE CAUSES CORRECTION 

EXCESSIVE OIL CONSUMPTION 1. CCV System malfunction 1. (Refer to 25 .;. 'EMISSIONS 
OR SPARK PLUGS OIL FOULED CONTROUEVAPORATIVE 

EMISSIONS - DESCRIPTION) for 
correct operation 

2. Defective valve stem seal(s) 2. Repair or replace seal(s) 

3. Worn or broken piston rings 3. Hone cylinder bores. Install new 
rings 

4. Scuffed pistons/cylinder walls 4. Hone cylinder bores and replace 
pistons as required 

5. Carbon in oil control ring groove 5. Remove rings and de-carbon 
piston 

6. Worn valve guides 6. Inspect/replace valve guides as 
necessary 

7. Piston rings fitted too tightly in 7. Remove rings and check ring end 
grooves gap and side clearance. Replace if 

necessary 

STANDARD PROCEDURE 

REPAIR DAMAGED OR WORN THREADS 

CAUTION: Be sure that the tapped holes maintain the original center line. 

Damaged or worn threads can be repaired. Essentially, this repair consists of: 

• Drilling out worn or damaged threads. 
• Tapping the hole with a special Heli-Coil Tap, or equivalent. 
• Installing an insert into the tapped hole to bring the hole back to its original thread size. 

HYDROSTATIC LOCK 

CAUTION: DO NOT use the starter motor to rotate the crankshaft. Severe damage could occur. 

When an engine is suspected of hydrostatic rock (regardless of what caused the problem), follow the steps below, 

1, Perform the Fuel Pressure Release Procedure (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY - STANDARD 
PROCEDURE). 

2. Disconnect the negative cabfe(s) from the battery. 

3. Inspect air cleaner, induction system, and intake manifold to ensure system is dry and clear of foreign material. 

4. Place a shop towel around the spark plugs to catch any fluid that may possibly be under pressure in the cylinder 
head. Remove the spark plugs. 

5. With all spark plugs removed, rotate the crankshaft using a breaker bar and socket. 

6. Identify the fluid in the cylinders (coolant, fuel, oil, etc.), 

7. Be sure all fluid has been removed from the cylinders. 

8. Repair engine or components as necessary to prevent this problem from occurring again. 

9. Squirt a small amount of engine oil into the cylinders to lubricate the walls, This will prevent damage on restart. 

10. Install new spark plugs. Tighten the spark plugs to 41 N,m (30 ft. Ibs.). 

11. Drain engine oil. Remove and discard the oil filter. 

12. Install the drain plug. Tighten the plug to 34 N·m (25 ft. Ibs.). 

13. Install a new oil filter. 

14. Fill engine crankcase with the specified amount and grade of oil. 

15. Connect the negative cable{s) to the battery. 



DR ------------- ENGINE· 5.7L . SERVICE INFORMATION 9 . 2721 

16. Start the engine and check for any leaks. 

REMOVAL 
1. Perform the Fuel System Pressu(e Release proce~ 

dure (Refer to 14 ~ FUEL SYSTEM/FUEL DELlV~ 
ERY - STANDARD PROCEDURE). 

2. Disconnect the battery negative 'cable. 

3. Remove the air cleaner resonator and duct work as 
an assembly. 

4. Drain cooling'system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

5. Remove the visepus fan/drive (Refer to 7 . COOL
ING/ENGINE/RADIATOR FAN - REMOVAL). 

6. Remove the accessory drive belt "(Refer to 7 -
COOLING/ACCESSORY DRIVE/DRIVE BELTS -
REMOVAL). 

7. Remove the fan shroud (3). 

SOff439d 

80db20c9 
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8. Remove radiator (1) (Refer to 7 - COOLING/EN
GINE/RADIATOR - REMOVAL). 

9. Remove the upper crossmember and top core 
support. 

NOTE: It is not necessary to drain Ale system for 
engine removal. 

10. Remove the AlC compressor (2) with the lines 
attached. Secure compressor out of the way. 

80db1e2d 
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11. Remove generator assembly (2) (Refer to 8 -
ELECTRICAUCHARGING/GENERATOR 
REMOVAL). 

12. Remove the intake manifold and IAFM as an 
assembly (Refer to 9 - ENGINE/MANIFOLDS/IN
TAKE MANIFOLD - REMOVAL). 

13. Disconnect the heater hoses. 

NOTE: It is not necessary to disconnect PIS hoses 
from pump, for PIS pump removal. 

14. Remove the power steering pump and set aside. 

15. Disconnect the fuel supply line (Refer to 14 -
FUEL SYSTEM/FUEL DELIVERY/QUICK CON
NECT FITTING - STANDARD PROCEDURE). 

16. Raise and support the vehicle on a hoist and 
drain the engine oil. 

17. Remove engine front mount through bolt nuts. 

18. Remove right side axle retaining bqlts. 

19. Disconnect the transmission oil cooler lines from 
their retainers at the oil pan bolts. 

20. Disconnect exhaust pipe at manifolds (2). 

8142ad71 
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21. Disconnect the starter wires. Remove starter 
motor (1) (Refer to 8 - ELECTRICAUSTARTINGI 
STARTER MOTOR - REMOVAL). 

22. Remove the structural dust cover (1) and trans
mission inspection cover, (Refer to 9 - ENGINE! 
ENGINE BLOCK/STRUCTURAL COVER 
REMOVAL) . 

23. Remove drive plate to converter bolts (Automatic 
transmission equipped vehicles). 

24. Remove transmission bell housing to engine block 
bolts (2). 

25. Lower the vehicle. 

NOTE: Do not use air tools to install engine lift fixture 8984 (2). 

26. Install engine lift fixture 8984 (2). Do not use adapter (4) 

~~ 

=~-:{T~ 
if -
~~I 

) 

SOedeeb8 

STRUCTURAL 
COVER 

8Ob897e3 

8131d396 

27. Separate engine from transmission, remove engine from vehicle, and install engine assembly on a repair stand. 
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INSTALLATION 

NOTE: Do not use air tools to install engine lift fix
ture 8984 (2). 

1. Jnstall engine lift fixture 8984 (2). Do not use 
adapter (4). 

2. Position the engine in the engine compartment. 

3. Lower engine into compartment and aHgn engine 
with transmission: 
• Manual Transmission: Align clutch disc assembly 

(if disturbed). Install transmission input shaft into 
clutch disc while mating engine and transmission 
surfaces. Install two transmission to engine block 
mounting bolts finger tight. 

• Automatic Transmission: Mate engine and trans
mission and install two transmission to engine 
block mounting bolts finger tight. 

4. Position the through bolt into the support cushion 
brackets. 

5. Lower engine assembly until engine mount through 
bolts rest in mount perches. 

6. Install remaining transmission to engine block 
mounting bolts (2) and tighten. 

7. Tighten engine mount through bolts. 

8. Install drive plate to torque converter bolts. (Auto
matic transmission models) 

9. Install the structural dust cover and transmission 
dust cover, (Refer to 9 - ENGINE/ENGINE BLOCKI 
STRUCTURAL COVER - INSTALLATION). 

8131d396 

STRUCTURAL 
COVER 

80M97e3 
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10. Position the starter (1) and tighten bolts (2). Con
nect the starter wires (Refer to 8 ~ ELECTRICAU 
STARTING/STARTER MOTOR - INSTALLATION). 

11. Install exhaust pipe to exhaust manifold bolts (2). 

12. Lower the vehicle. 

8142ad71 
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NOTE: Do not use air tools on engine lift fixture 
8984 (2). 

13. Remove engine lift fixture 8984 (2). 

14. Connect the fuel supply line (Refer to 14 - FUEL 
SYSTEM/FUEL DELIVERY/QUICK CONNECT 
FiniNG - STANDARD PROCEDURE). 

15. Reinstall the power steering pump. 

16. Connect the heater hoses. 

17. Install the intake manifold. 

18. Using a new gasket, install throttle body (Refer to 
14 - FUEL SYSTEM/FUEL INJECTIONITHROT
TLE BODY - INSTALLATION). 

19. Install the generator (2) and wire connections 
(Refer to 8 - ELECTRICAUCHARGJNG/GENERA
TOR - INSTALLATION). 
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20. Install alc compressor (2) (Refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING/AIC COM
PRESSOR - INSTALLATION). 

21. Install the accessory drive belt (Refer to 7 -
COOLING/ACCESSORY DRIVE/DRIVE BELTS -
INSTALLATION). 

22. Install upper radiator support crossmember. 

aOff439d 
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23. Install radiator (1) (Refer to 7 - COOLING/EN
GINE/RADIATOR - INSTALLATION). 

24. Connect the radiator lower hose. 

25. Connect the transmission oil cooler lines to the 
radiator. 

26. Install the fan shroud (3). 

27. Install the fan (Refer to 7 - COOLING/ENGINE! 
RADIATOR FAN - INSTALLATION). 

28. Connect the radiator upper hose. 

29. Install the washer bottle. 

30. Connect the transmission cooler lines. 

31. Install the air cleaner resonator and duct work. 

32. Add engine oil to crankcase (Refer to LUBRICA
TION & MAINTENANCE/FLUID TYPES - SPECI
FICATIONS). 

33. Fill cooling system (Refer to 7. -- COOLING -
STANDARD PROCEDURE). 

34. Connect battery negative cable. 

35. Start engine and inspect for leaks. 

36. Road test vehicle. 

SPECIFICATIONS 

5.7L ENGINE 

GENERAL DESCRIPTION 

DESCRIPTION 

Engine Type 

Displacement 

Bore 

80dble2d 

80db20c9 

SPECIFICATION 

900 V-8 OHV 

5.7 Liters 

345 ( Cubic Inches) 

99.5 mm (3.91 in.) 
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DESCRIPTION SPECIFICATION 

Stroke 90.9 mm (3.58 in.) 

Compression Ratio 9.6:1 

Max. Variation Between Cylinders 25% 

Firing Order 1-8-4-3-6-5-7-2 

Lubrication Pressure Feed - Full Flow 

Filtration 

Cooling System Liquid Cooled - Forced 

Circulation 

Cylinder Block Cast Iron 

Cylinder Head Aluminum 

Crankshaft Nodular Iron 

Camshaft Hollow Assembled Camshaft 

Pistons Aluminum Alloy 

Connecting Rods Powdered Metal 

CYLINDER BLOCK 

DESCRIPTION SPECIFICATION 

Metric Standard 

Cylinder Bore Diameter 99.50 mm 3.917 in. 

Out of Round (MAX) 0.0076 mm 0003 in. 

Taper (MAX) 0.0127 mm 0.0005 in. 

Lifter Bore Diameter 21.45 - 21.425 mm 0.8444 - 0.8435 in. 

PISTONS 

DESCRIPTION SPECIFICATION 

Metric Standard 

Clearance 0.0215 - 0.0485 mm 0.0008 - 0.0019 in. 

Measured at 38.0 mm ( 1.5 in.) 
Below Deck 

Ring Groove Diameter 

Groove #1 89.6 - 89.8 mm 3.527 - 3.535 in. 

Groove #2 88.1 - 88.3 mm 3.468 - 3.476 in. 

Weight 414.5 grams 14.62oz 

Piston Length 54.70 - 55.30 2.153 - 2.177 in. 

Ring Groove Width 

No. 1 1 .51 - 1 .54 mm 0.0594 - 0.0606 in 

No.2 1 .51 - 1 .53 mm 0.0594 - 0.0602 in. 

No. 3 3.030 - 3.055 mm 0.1192 - 0.1202 in. 

PISTON PINS 

DESCRIPTION SPECIFICATION 

Metric Standard 

Clearance In Piston 0.009 - 0.018 mm 0.00035 - 0.0007 in. 
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Diameter 24.0 - 24.003 mm 0.9448 - 0.9449 in. 

Length 70.53 - 71.03 mm 2.78 - 2.80 in. 

PISTON RINGS 

DESCRIPTION SPECIFICATION 

Metric Standard 

Ring Gap 

Top Compression Ring 0.23 - 0.38 mm 0.0090 - 0.0149 in. 

Second Compression Ring 0.35 - 0.60 mm 0.0137 - 0.0236 in. 

Oil Control (Steel Rails) 0.15 - 0.66 mm 0.0059 - 0.0259 in. 

Side Clearance 

Top Compression Ring . 02 - .068 mm 0.0007 - 0.0026 in . 

Second Compression Ring 0.02 - 0.058 mm 0.0007 - 0.0022 in. 

Oil Ring (Steel Ring) . 019 - .229 mm .0007 - .0091 in . 

Ring Width 

Top Compression Ring 1.472 - 1.490 mm 0.0579 - 0.0586 in. 

Second Compression Ring 1.472 - 1.490 mm 0.0579 - 0.0586 in. 

Oil Ring (Steel Rails) 0.447 - 0.473 mm 0.0175 - 0.0186 in. 

CONNECTING RODS 

DESCRIPTION SPECIFICATION 

Metric Standard 

Piston Pin Bore Diameter 23.955 - 23.975 mm 0.9431 - 0.9438 in. 

Side Clearance 0.10 - 0.35 mm 0.003 - 0.0137 in. 

CRANKSHAFT 

DESCRIPTION SPECIFICATION 

Metric Standard 

Main Bearing Journal Diameter 64.988 - 65.012 mm 2.5585 - 2.5595 in. 

Bearing Clearance 0.023 - 0.051 mm 0.0009 - 0.002 in. 

Out of Round (MAX) 0.005 mm 0.0002 in. 

Taper (MAX) 0.003 mm 0.0001 in. 

End Play 0.052 - 0.282 mm 0.002 - 0.011 in. 

End Play (MAX) 0.282 mm 0.011 in. 

Connecting Rod Journal Diameter 53.992 - 54.008 mm 2.125 - 2.126 in. 

Bearing Clearance 0.020 - 0.060 mm 0.0007 - 0.0023 in. 

Out of Round (MAX) 0.005 mm 0.0002 in. 

Taper (MAX) 0.003 mm 0.0001 in. 

CAMSHAFT 

DESCRIPTION SPECIFICATION 

Metric I Standard 
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Bearing Journal Diameter 

No.1 58.2 mm 2.29 in. 

No. 2 57.8 mm 2.27 in. 

No. 3 57.4 mm 2.26 in. 

No.4 57.0 mm 2.24 in. 

No. 5 43.633 mm 1.72 in. 

Bearing To Journal Clearance 
Standard 

No.1 0.040 - 0.080 mm . 0015 .003 in . 

No.2 0.050 -0.090 mm 0.0019 - .0035 in. 

No. 3 0.040 - 0.080 mm .0015 - .003 in. 

NO.4 0.050 - 0.090 mm 0.0019 - .0035 in. 

No. S 0.040·0.080 mm .0015 - .003 in. 

Camshaft End Play . 080 - 0.290mm 0.0031 - 0.0114 in . 

VALVE TIMING 

DESCRIPTION SPECIFICATION 

Intake 

Opens (BTDC) 5.0° 

Closes (AT DC) 25S.0° 

Exhaust 

Opens (BTDC) 2360 

Closes (ATDC) 32° 

Duration 269.3° 

Valve Overlap 37° 

CYLINDER HEAD 

DESCRIPTION SPECIFICATION 

Valve Seat Angle 44.S0 - 4S.0° 

Valve Seat Runout (MAX) O.OS mm (0.0019 in.) 

Valve Seat Width (Finish) 

Intake 1.18 - 1.62 mm 

(0.0464 - 0.0637 in.) 

Exhaust 1 .48 - 1.92 mm 

(0.OS82 - 0.0755 in.) 

Guide Bore Diameter (Std.) 7.975 - 8.00 mm 

(0.313 - 0.314 in.) 

HYDRAULIC TAPPETS 

DESCRIPTION SPECIFICATION 

Metric I Standard 
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Body Diameter 21.387 - 21.405 mm 0.8420 - 0.8427 in. 

Clearance (To Bore) 0.020 - 0.063 mm 0.0007 - 0.0024 in. 

Dry Lash 3.0 mm (at the valve) 0.1181 in. 

VALVES 

DESCRIPTION SPECIFICATION 

Face Angle 45.0° - 45.5° 

Head Diameter 

Intake 50.67 - 50.93 mm 

(1.99 - 2.00 in.) 

Exhaust 39.27 - 39.53 mm 

(1.54 - 1.55 in.) 

Length (Overall) 

Intake 123.38 - 123.76 mm 

(4.857 - 4.872 in.) 

Exhaust 120.475 - 120.855 mm 

(4.743 - 4.758 in.) 

Stem Diameter 

Intake 7.935 - 7.953 mm 

(0.312 - 0.313 in.) 

Exhaust 7.932 - 7.950 mm 

(0.312 - 0.313 in.) 

Stem - to - Guide Clearance 

Intake 0.022 - 0.065 mm 

(0.0008 - 0.0025 in.) 

Exhaust 0.025 - 0.065 mm 

(0.0009 - 0.0025 in.) 

Valve Lift ( @ Zero Lash) 

Intake 12.0 mm (0.472 in.) 

Exhaust 11.70 mm (0.460 in.) 

VALVE SPRING 

DESCRIPTION SPECIFICATION 

Spring Force (Valve Closed) 

Intake and Exhaust 435.0 N +/- 22.0 N @ 45 mm 
(97.8 Ibs +/- 5.0 Ibs. @ 1.771 in.) 

Spring Force (Valve Open) 1077.0 N +/- 48.0 N @ 32.6 mm. 

Intake and Exhaust ( 242.0 Ibs. +/- 11 Ibs. @ 1.283 in. ) 

Free Length (approx) 55.6 mm (2.189 in.) 

Number of Coils 

I ntake and Exhaust 7.95 

Wire Diameter 
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DESCRIPTION SPECIFICATION 

Intake and Exhaust 4.95 x 4.1 mm 

(0.194 - 0.161 in.) 

Installed Height (Spring Seat to Bottom of Retainer) 

Intake and Exhaust 4S.0 mm (1.81 in.) 

OIL PUMP 

DESCRIPTION SPECIFICATION 

Clearance Over Rotors (MAX) 0.095 mm (0.0038 in.) 

Outer Rotor to Pump Body Clearance (MAX) .235 mm (.009 in.) 

Tip Clearance Between Rotors (MAX) 0.150 mm (O.OOS in.) 

OIL PRESSURE 

SPECIFICATION SPECIFICATION 

At Curb Idle Speed (MIN)* 25 kPa (4 psi) 

@ 3000 rpm 170 - 758 kPa (25 - 110 psi) 

* CAUTION: If pressure is zero at curb idle, DO NOT run engine 

TORQUE 

TORQUE CHART 5.7L ENGINE 

DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Block Pipe Plugs 20 - 177 
(1/4 NPT) 

(3/8 NPT) 27 * 240 

Camshaft Sprocket - Bolt 122 90 -
Camshaft Tensioner Plate - Bolts 28 - 250 

Coil to Cylinder Head Cover - Bolts 7 - 62 

Timing Chain Case Cover - Bolts 28 - 250 

Lifting Stud 55 40 -
Connecting Rod Cap - Bolts 21 15 -

plus 90° Turn plus 90° Turn 

Main Bearing Cap - Bolts 27 - -
M-12 plus 90° Turn 

Crossbolts 28 - -
M-8 

Cylinder Head - Bolts 
M-12 Bolts 

Step 1 34 25 -
Step 2 54 40 -
Step 3 Turn 90° Turn 900 -

M-8 Bolts * 

Step 1 20 15 -
Step 2 34 25 -
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DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Cylinder Head Cover - Bolts 8 - 70 

Exhaust Manifold to Cylinder Head 25 - 220 

Flexplate to Crankshaft - Bolts 95 70 -
Flywheel to Crankshaft - Bolts 75 55 -
Front Insulator - Through bolt/nut 95 70 -
Front Insulator to Support Bracket 

Stud Nut (4WD) 41 30, -
Through Bolt/Nut (4WD) 102 75 -

Front Insulator to Block - Bolts (2WD) 95 70 -
Generator - Mounting Bolt 55 40 -

Intake Manifold - Bolts Refer to Procedure 

Lifter Guide Holder 12 - 106 

Oil Pan Bolts 12 - 105 

Oil Dipstick Tube 12 - 105 

Oil Pan - Drain Plug 34 25 -
Oil Pump - Attaching Bolts 28 - 250 

on Pump Pickup Tube - Bolt and Nut 28 - 250 

Rear Seal Retainer Attaching Bolts 15 - 132 

Rear Insulator to Bracket Through - Bolt (2WD) 68 50 -

Rear Insulator to Crossmember Support Bracket - Nut (2WD) 41 30 -

I Rear Insulator to Crossmember - Nuts (4WD) 68 50 -
D"',.. ... I ... " .I .... ~ .. to Transmission - Bolts (4WD) 68 50 -

Rear Insulator Bracket - Bolts (4WD Automatic) 6a 50 -
Rear Support Bracket to Crossmember Flange - Nuts 41 30 -
Rear Support Plate to Transfer Case - Bolts 41 30 -
Rocker Arm - Bolts 22 - 195 

Spark Plugs - - -
Thermostat Housing - Bolts 28 - 250 

Throttle Body - Bolts 12 - 105 

Transfer Case to Insulator Mounting Plate - Nuts 204 105 -

Transmission Support Bracket - Bolts (2WD) 68 50 -

Vibration Damper - Bolt 176 129 -
Water Pump to Timing Chain Case Cover - Bolts ........ 250 '::::;0 -
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MDS SYSTEM 

DESCRIPTION 

81d715d8 

The Multiple Displacement System (MOS) provides cylinder deactivation during steady-speed, low-acceleration and 
shallow grade climbing conditions to increase fuel economy. 

MDS can provide a 5·20 percent fuel economy benefit when operating in four-cylinder mode, depending on driving 
habits and vehicle usage. For EPA rating purposes, fuel economy is 8-15 percent higher than if the engine was 
operating on eight cylinders at all times. 

MDS is integrated into the basic engine architecture, requiring a minimum of additional parts - four additional sole· 
noids, an oil temperature sensor and a wire harness. Eight unique valve lifters and a modified camshaft are also 
required. 

OPERATION 
The Multiple Displacement System (MDS) provides 
cylinder deactivation during steady·speed, low-acceler
ation and shallow grade climbing conditions to 
increase fuel economy. Both four- and eight-cylinder 
configurations have even firing intervals, providing 
smooth operation. Two cylinders on each bank are 
'active when the engine is in four-cylinder mode 
every other cylinder in the firing order. All of the cylin
ders that are deactivated have unique hydraulic valve 
lifters that coUapse when deactivated to prevent the 
valves from opening. Engine oil pressure is used to 
activate and deactivate the valves. It is delivered 
through special oil passages drilled into the cylinder 
block. Solenoid valves control the flow. When acti
vated, pressurized oil pushes a latching pin on each 
valve lifter, which then becomes a "lost motion" link. 
Its base follows the camshaft, but its top remains sta
tionary, held in place against the pushrod by light 
spring pressure but unable to move because of the much higher force of the valve spring. 

NOTE: It is critical to use the recommended oil viscosity in S.7L engines that use MOS. 

81d715dc 
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Deactivation occurs during the compression stroke of each cylinder, after air and fuel enter the cylinder. ,Ignition then 
occurs, but the combustion products remain trapped in the cylinder under high pressure, because the valves no 
longer open. No air enters or leaves. During subsequent piston strokes, this high-pressure gas is repeatedly com-
pressed and expanded like an air spring, but fuel is not injected. . 
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ELEMENT-AIR CLEANER 

REMOVAL 

1. Loosen clamp (1) and disconnect air duct {2} at air 
cleaner cover (3). 

2. Pry over 4 spring clips (5) from housing cover (3). 

3. Release housing cover (3) from locating tabs on 
housing and remove cover. 

4. Remove air cleaner element (filter) from housing. 

5. Clean inside of housing before replacing element. 

INSTALLATION 
1. Install filter element into housing. 

2. Position housing cover (3) into housing locating 
tabs. 

3. Pry up 4 spring clips (5) and lock cover to housing. 

4. Install air duct (2) to air cleaner cover (3) and 
tighten hose clamp (1) to 3 N·m (30 in. Ibs.). 
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HOUSING-AIR CLEANER 

REMOVAL 
1. Loosen clamp (1) and disconnect air duct (2) at air 

cleaner cover (3). 

2. Lift entire housing (1) assembly from 4 locating 
pins (2). 
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INSTALLATION 
1. Position housing assembly (1) into 4 locating pins 

(2). 

2. Connect air duct (2) at air cleaner cover (3) and 
tighten clamp (1). 
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HEAD-CYLINDER 

OPERATION 

9 - 2741 

The cylinder head closes the combustion chamber allowing the pistons to compress the air fuel mixture to the cor
rect ratio for ignition. The valves located in the cylinder head open and close to either allow clean air into the com
bustion chamber or to allow the exhaust gases out, depending on the stroke of the engine. 

DIAGNOSIS AND TESTING 

CYLINDER HEAD GASKET FAILURE 
A cylinder head gasket leak can be located between adjacent cylinders or between a cylinder and the adjacent 
water jacket. 

• Possible indications of the cylinder head gasket leaking between adjacent cylinders are: 
- Loss of engine power 
- Engine misfiring 
- Poor fuel economy 

• Possible indications of the cylinder head gasket leaking between a cylinder and an adjacent water jacket are: 
- Engine overheating 
- Loss of coolant 
- Excessive steam (white smoke) emitting from exhaust 
- Coolant foaming 

CYLINDER-TO-CYLINDER LEAKAGE TEST 
To determine if an engine cylinder head gasket is leaking between adjacent cylinders, follow the procedures in Cyl
inder Compression Pressure Test in this section. An engine cylinder head gasket leaking between adjacent cylinders 
will result in approximately a 50-700/0 reduction in compression pressure. 

CYLINDER-TO-WATER JACKET LEAKAGE TEST 

WARNING: Use extreme caution when the engine is operating with coolant pressure cap removed. 

VISUAL TEST METHOD 

With the engine cool, remove the coolant pressure cap. Start the engine and allow it to warm up until thermostat 
opens. 

If a large combustion/compression pressure leak exists, bubbles will be visible in the coolant. 

COOLING SYSTEM TESTER METHOD 

WARNING: With cooling system tester in place, pressure will build up fast. Excessive pressure built up, by 
continuous engine operation, must be released to a safe pressure point. Never permit pressure to exceed 
138 kPa (20 psi). 

Install Cooling System Tester 7700 or equivalent to pressure cap neck. Start the engine and observe the tester's 
pressure gauge. If gauge pulsates with every power stroke of a cylinder a combustion pressure leak is evident. 

CHEMICAL TEST METHOD 

Combustion leaks into the cooling system can also be checked by using Bloc-Chek Kit C-3685-A or equivalent. 
Perform test following the procedures supplied with the tool kit. 
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REMOVAL 
1. Perform the Fuel System Pressure Release proce

dure (Refer to 14 - FUEL SYSTEM/FUEL DELIV
ERY - STANDARD PROCEDURE). Disconnect the 
fuel supply line (Refer to 14 - FUEL SYSTEMI 
FUEL DELIVERY/QUICK CONNECT FITTING -
STANDARD PROCEDURE). 

2. Disconnect the battery negative cable. 

3. Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

4. Remove the air cleaner resonator and duct work. 

5. Remove closed crankcase ventilation system. 

6. Disconnect the exhaust at the exhaust manifolds. 

7. Disconnect the evaporation control system. 

8. Disconnect heater hoses. 

9. Remove the power steering pump. 

10. Remove cylinder head cover bolts as shown. 
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11. Remove cylinder head covers (1). using the 
sequence provided, and gaskets (2). (Refer to 9 -
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL) 

815cfe96 
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12. Remove intake manifold and throttle body as an 
assembly. (Refer to 9 - ENGINEIMANIFOLDSIIN
TAKE MANIFOLD - REMOVAL). 

13. Remove rocker arm assemblies and push rods. 
Identify to ensure installation in original locations. 
(Refer to 9 - ENGINE/CYLINDER HEAD/ 
ROCKER ARM / ADJUSTER ASSY - REMOVAL). 

INTAKE SIDE 

EXHAUST SIDE 8142GdOa 

14. Remove the head boits from each cylinder head, 
using the sequence provided, and remove cylin
der heads. Discard the cylinder head gasket. 

CLEANING 
Clean all surfaces of cylinder block and cylinder heads. 

15 13 
() () 

r 
9 c:::J 5 c:::J 

° ° 100 60 
,0 ° 

Clean cylinder block front and rear gasket surfaces using a suitable solvent. 

11 12 14 
() () () 

1 c:::J 4 c:::J 8 " 

° O~ O~ 2 

0 ° 0./ 

8100fa03 
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INSPECTION 
1. Inspect the cylinder head for o ut·of-flatness , using 

a straightedge (2) and a feeler gauge (1). If toler
ances exceed 0.0508 mm (0.002 in.) replace the 
cylinder head. 

2. Inspect the valve seats for damage. Service the 
valve seats as necessary. 

3. Measure the valve guides for wear in three places 
(1,2,3). Inspect for cracks or looseness. If either 
condition exists replace the cylinder head. 

4. Inspect push rods. Replace worn or bent push 
rods. 

9109-98 
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INSTALLATION 

1. Clean all surfaces of cylinder block and cylinder heads. 

2. Clean cylinder block front and rear gasket surfaces using a suitable solvent. 

CAUTION: The head gaskets (1) are not interchangeable between left and right sides. They are marked "L" 
and "R" to indicate left and right sides. 

CAUTION: The head gaskets (1) are marked "TOP" to indicate which side goes up. 
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3. Position new cylinder head gaskets (5) onto the 
cylinder block. 

4. Position cylinder heads (4) onto head gaskets (5) 
and cylinder block. 

81Scfe96 



9 .. 2748 ENGINE .. 5.7L - SERVICE INFORMATION ------------- DR 

5. Tighten the cylinder head bolts in three steps using 
the sequence provided: 
• Step 1 - Snug tighten M 12 cylinder head bolts, in 

sequence, to 34 N·m (25 ft. Ibs.) and M8 bolts to 
20 N·m (15 ft. Ibs.). 

• Step 2 - Tighten M12 cylinder head bolts, in 
sequence, to 54 N·m (40 ft. Ibs.) and verify MB 
bolts to 20 N·m (15 ft. Ibs.). 

• Step 3 - Turn M12 cylinder head bolts, in 
sequence, 90 degrees and tighten MB bolts to 34 
N·m (25 ft. Ibs.). 

6. Install push rods and rocker arm assemblies in 
their original position, using push rod retainer 9070 
(Refer to 9 - ENGINE/CYLINDER HEAD/ROCKER 
ARM / ADJUSTER ASSY ~ INSTALLATION). 

7. Install the intake manifold and throttle body assem
bly (Refer to 9 - ENGINE/MANIFOLDSIINTAKE 
MANIFOLD - INSTALLATION). 

B. If required, adjust spark plugs to specifications. 
Install the plugs. 

9. Connect the heater hoses. 

10. Install the fuel supply line. 

11. Install the power steering pump. 

12. Install the drive belt (Refer to 7 - COOLING/AC· 
CESSORY DRIVE/DRIVE BELTS 
INSTALLATION). 
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13. Install cylinder head covers (1) (Refer to 9 -
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - INSTALLATION). 

14. Connect the evaporation control system. 

15. Install the air cleaner. 

16. Fill cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

17. Connect the negative cable to the battery. 

18. Start engine check for leaks. 
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COVER - CYLINDER HEAD 

REMOVAL 
1. Disconnect battery negative cable. 

2. Disconnect ignition coil connector (1). 

3. Remove ignition coil retaining bolts (3). 

4. Remove ignition coil (1). 
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5. Remove cylinder head cover retaining bolts. 
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6. Remove cylinder head cover (1). 

NOTE: The gasket (2) may be used again, provided 
no cuts, tears, or deformation has occurred. 

'. , 

815cfe96 
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INSTALLATION 

CAUTION: Do not use harsh cleaners to clean the 
cylinder head covers. Severe damage to covers 
may occur. 

CAUTION: DO NOT allow other ,'~bomponents 
Including the wire harness to rest on or against 
the engine cylinder head cover. Prolonged contact 
with other objects may wear a hole In the cylinder 
head cover. 

1. Clean cylinder head cover (1) and both sealing sur
.faces (1 A,). Inspect and replace g~ket (2) as',he,?
essary. 

2. Install cylinder head cover and hand start all fas
teners. Verify that all double ended studs (3) are in 
the correct location. 

815cfe96 
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3. Tighten cylinder head cover bolts and double 
ended studs to BN·m (70 Ibs in.). Begin torque 
sequence in the middJe of head cover and tighten 
bolts moving outward in a crisscross pattern from 
top to bottom. 

4. Before installing coil(s), apply dielectric grease to 
inside of spark plug boots (1). 

5. Install ignition coils. 

81Sbb67b 
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6. lighten fasteners (3) to 7N·m (62 Ibs in.). 

7. Connect ignition coil electrical connectors (1). 

8. Install PCV hose. 

9. Connect battery negative cable. 
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VALVES & SEATS - INTAKE/EXHAUST 

DESCRIPTION 

VALVE GUIDES 
The valve guides are made of powdered metal and are pressed into the cylinder head. The guides are not replace
able or serviceable, and valve guide reaming is not recommended. If the guides are worn beyond acceptable limits, 
replace the cylinder heads. 

VALVES 
Both the intake and exhaust valves (5,6) are made of 
steel. The intake valve is 50.93 mm (2.00 inches) in 
diameter and the exhaust valve is 39.53 mm (1.55 
inches) in diameter. An valves use three bead lock 
keepers (1) to retain the springs (6) and promote 
valve rotation. 

STANDARD PROCEDURE 

REFACING 

8Ob8983f 

NOTE: Valve seats that are worn or burned can be reworked, provided that correct angle and seat width are 
maintained. Otherwise the cylinder head must be replaced. 

NOTE: When refacing valves and valve seats, it is important that the correct size valve guide pilot be used 
for reseating stones. A true and complete surface must be obtained. 

1. Using a suitable dial indicator measure the center of the valve seat Total run out must not exceed 0.051 mm 
(0.002 in). 

2. Apply a small amount of Prussian blue to the valve seat, insert the valve into the cylinder head, while applying 
light pressure on the valve rotate the valve. Remove the valve and examine the valve face. If the blue is trans
ferred below the top edge of the valve face, lower the valve seat using a 15 degree stone. If the blue is trans
ferred to the bottom edge of the valve face, raise the valve seat using a 65 degree stone. 

3. When the seat is properly positioned the width of the intake seat must be 1.18 - 1.62 mm (0.0464 - 0.0637 in.) 
and the exhaust seat must be 1.48 ~ 1.92 mm (0.058 - 0.075 in.). 

4. Check the valve spring installed height after refacing the valve and seat. The installed height for both intake and 
exhaust valve springs must not exceed 46.0 mm (1.81 in.). 
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VALVE FACE AND VALVE SEAT ANGLE CHART 

DESCRIPTION 

SEAT WIDTH 

INTAKE 

EXHAUST 

FACE ANGLE 

(INT. AND EXT.) 

SEAT ANGLE 

(INT. AND EXT.) 

5. The valve seat must maintain an angle of 44.5 -
45.0 degrees angle. 

6. The valve face must maintain a face angle of 45.0 
- 45.5 degrees angle. 

SPECIFICATION 

1.18 - 1.62 mm 

(0.0464 - 0.0637 in.) 

1.48 - 1.92 mm 

(0.058 - 0.075 in.) 

45° .45112° 

441/2° - 45° 

8Ob8983f 



9 - 2758 ENGINE - 5.7L - SERVICE INFORMATION ------------DR 

REMOVAL 
1. Remove the cylinder head (Refer to 9 - ENGINEI 

CYLINDER HEAD - REMOVAL). 

2. Compress valve springs using Valve Spring Com
pressor C-3422 (1) and adapter 8464. 

3. Remove valve retaining locks (1) , valve spring 
retainers (2) , valve springs (6), and valve stem 
seals (3). 

4. Before removing valves (4,5) • remove any burrs 
from valve stem lock grooves to prevent damage to 
the valve guides. Identify valves to ensure installa
tion in original location. 

101!2747 

8Ob8983f 
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INSTALLATION 
1. Clean valves (4,5) thoroughly. Discard burned, 

warped and cracked valves. 

2. Remove carbon and varnish deposits from inside of 
valve guides with a reliable guide cleaner. 

3. Measure valve stems for wear. If wear exceeds 
0.051 mm (0.002 inch), replace the valve. 

4. Coat valve stems with clean engine oil and insert 
them in cylinder head. 

5. If valves or seats are reground, check valve stem 
height. If valve is too long, replace cylinder head. 

6. Install new valve seals (3). valve springs (6) retain
ers (2). 

7. Compress valve springs with Valve Spring Com
pressor C· 3422 (1) and adapter 8464. p I 

SOb8983f 

8Of32147 
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8. Install valve keepers (1) and release tool. 

NOTE: If valves and/or seats are ground, measure 
the installed height (8) of springs. 

9. Make sure· the measurement is taken from bottom 
of spring seat in cylinder head to the bottom sur
face of spring retainer (8). 

10. Install cylinder head (Refer to 9 - ENGINE/CYLIN
DER HEAD - INSTALLATION). 
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ROCKER ARM 

REMOVAL 
1. Remove cylinder head cover. (Refer to 9 -

ENGINE/CYLINDER HEAD/CYLI NDER HEAD 
COVER(S) - REMOVAL). 

2. Install push rod retainer (1) 9070. 

."2_~ 
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3. Loosen the rocker shafts using the sequence pro
vided. 

CAUTION: The rocker shaft assemblies are not 
interchangeable between intake and exhaust. The 
intake rocker arms are marked with an "I". 

4. Remove the rocker shafts. Note location for reas-
sembly. 

CAUTION: The longer push rods are for the 
exhaust side, and the shorter push rods are for 
intake side. 

5. Remove the push rods. Note push rod location for 
reassembly. 

INTAKE SIDE 

EXHAUST SIDE 8142edOa 

l 

81448720 

CAUTION: Do not remove the retainers from the rocker shaft. The assembly tangs (1) at the bottom of the 
retainers (2) can be damaged, causing the assembly tangs to break off, and get into the engine. 

--------
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INSTALLATION 

CAUTION: The longer push rods are for the 
exhaust side, and the shorter push rods are for 
intake side. 

1. Install the push rods in the same order as 
removed. 

2. Install the push rod retainer (1) 9070. 

8144a720 

CAUTION: Ensure that retainers (2) and rocker arms (4) are not overlapped when tightening bolts or engine 
damage could result. 

CAUTION: Verify that push rod Is Installed into rocker arm (4) and tappet correctly while installing rocker 
shaft assembly or engine damage could result. Recheck after rocker shaft has been tightened to specifica
tion. 
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CAUTION: The rocker shaft assemblies are not 
interchangeable between intake and exhaust, fail
ure to install in the correct location could result in 
engine damage. The intake rocker arms are 
marked with the letter "I". 

3. Install rocker shaft assemblies in the same order 
as removed. 

4. Tighten the rocker shaft bolts to 22 N·m (195 in. 
Ibs.) as shown. 

CAUTION: DO NOT rotate or crank the engine dur
ing or immediately after rocker arm installation. 
Allow the hydraulic roller tappets adequate time to 
bleed down (about 5 minutes). 

5. Remove push rod retainer (1) 9070. 

INTAKE SIDE 

EXHAUST SIDE 8142edOa 
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6. Install cylinder head cover (Refer to 9 - ENGINE! 
CYLINDER HEAD/CYLINDER HEAD COVER(S) -
INSTALLATION). 



9 • 2766 ENGINE - 5.7l - SERVICE INFORMATION -------------- DR 

SEALS - VALVE GlliDE 

DESCRIPTION 
The valve guide seals are made of rubber and incorporate an integral steel valve spring seat. The integral garter 
spring maintains consistent lubrication control to the valve stems. 
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SPRINGS - VALVE 

REMOVAL 
1. Disconnect negative battery cable. 

2. Remove air cleaner assembly. 

3. Remove air intake resonator. 

4. Remove ignition coil connector (1). 

5. Remove ignition coils (2). 

6. Remove one spark plug. 

7. Remove cylinder head cover (1) using the 
sequence shown (Refer to 9 - ENGINE/CYLINDER 
HEAD/CYLINDER HEAD COVER(S) - REMOVAL). 
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CAUTION: The piston must be at TOe, and both 
valves closed on the cylinder to be serviced. 

NOTE: If removing intake valve spring, install push 
rod retaining plate 9070, (1), to retain the intake 
push rods (2). 

8. Remove exhausVintake rocker arm shafts using the 
sequence shown. 

;. 

INTAKE SIDE 

EXHAUST SIDE 8142edDa 
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9. Install rocker arm shaft 9065 (1). 
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10. Install spring compressor 9065 (1,3,) and exhaust 
adapter arm (1) if needed. 

NOTE: All valve springs and seals are removed In 
the same manner. 

11. Insert air hose (1) into spark plug hole and charge cylinder with air. 

NOTE: Tap the top of the valve spring retainer to loosen the spring retainers locks. 

\ 

\~ 

~O 
\ 

8142ec7c 

8t44aae5 

12. Compress valve spring with valve spring compressor 9065 (3) and remove valve retainer locks. 

13. Release spring compressor (3) and remove valve spring. 

NOTE: The valve springs are interchangeable between intake and exhaust. 

14. Remove valve seal. 
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INSTALLATION 
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1. I nstall valve seal. 

2. Install valve spring. 

3. Using special tool# 9065 (1 ,3,), compress valve 
spring and install valve spring retainer and locks. 

4. Release air charge in cylinder (1). 

5. Remove spring compressor tool # 9065 (3). 

8144aaeS 

CAUTION: Verify that the pushrods are fully seated into lifter and rocker arm. Recheck after rocker arm 
shaft has been torqued to specification. 
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6. Install rocker arm shaft and pushrods (Refer to 9 -
ENGINE/CYLINDER HEAD/ROCKER ARM / 
ADJUSTER ASSY - INSTALLATION). 

7. Tighten the rocker shaft borts to 22 N·m (195 in. 
Ibs.) torque. using the rocker shaft torque 
sequence. 

8. Remove special tool# 9070, pushrod retaining plate 
(1). if used. 

INTAKE SIDE 

EXHAUST SIDE 8142ed08 
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9. Install cylinder head cover (1). 

815de96 
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10. llghten cylinder head cover bolts and double 
ended studs (Refer to 9 - ENGINE/CYLINDER 
HEAD/CYLINDER HEAD COVER(S) - INSTALLA
TION) . 

11. Install spark plugs. 

12. Install ignition coil on plug (2), and torque fasten-
ers (3) to 7 N·m (62 in. Ibs) 

13. Install ignition coil connectors (4). 

14. Install air intake resonator. 

15. Install air cleaner assembly. 

16. Connect negative battery cable. 
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ENGINE BLOCK 

CLEANING 
Thoroughly clean the oil pan and engine block gasket surfaces. 

Use compressed air to clean out: 

• The galley at the oil filter adaptor hole. 
• The front and rear oil galley holes. 
• The feed holes for the crankshaft main bearings. 

Once the block has been completely cleaned, apply Loctite PST pipe sealant with Teflon 592 to the threads of the 
front and rear oil galley plugs. Tighten the 1/4 inch NPT plugs to 20 N·m (177 in. Ibs.) torque. Tighten the 3/8 inch 
NPT plugs to 27 N·m (240 in. Ibs.) torque. 

INSPECTION 
1. It is mandatory to use a dial bore gauge to mea

sure each cylinder bore diameter. To correctly 
select the proper size piston, a cylinder bore 
gauge, capable of reading in 0.003 mm (.0001 in.) 
INCREMENTS is required. If a bore gauge is not 
available, do not use an inside micrometer. 

2. Measure the inside diameter of the cylinder bore at 
three levels below top of bore. Start perpendicular 
(across or at 90 degrees) to the axis of the crank
shaft and then take two additional reading. 

3. Measure the cylinder bore diameter crosswise to 
the cylinder block near the top of the bore. Repeat 
the measurement near the middle of the bore, then 
repeat the measurement near the bottom of the 
bore. 

4. Determine taper by subtracting the smaller diame
ter from the larger diameter. 

5. Rotate measuring device 90° and repeat steps 
above. 

CD 

® 

® 

6. Determine out-ot-roundness by comparing the dif- 805dd884 

ference between each measurement. 

7. If cylinder bore taper does not exceed 0.025 mm (0.001 inch) and out-of-roundness does not exceed 0.015 mm 
(0.0006 inch), the cylinder bore can be honed. It the cylinder bore taper or out- of-round condition exceeds these 
maximum limits, the cylinder block must be replaced. A slight amount of taper always exists in the cylinder bore 
after the engine has been in use for a period of time. 
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CAMSHAFT 

REMOVAL 

CAMSHAFT CORE HOLE PLUG 

CAUTION: Do not damage the rear surface of the camshaft or the core plug sealing surface, when removing 
the core plug. 

1. Remove the rear cam bearing core plug. 

CAMSHAFT 
1. Remov-e the battery negative cable. 

2. Remove the air cleaner assembly. 

3. Drain coolant (Refer to 7 - COOLING - STANDARD 
PROCEDURE). 

4. Remove the accessory drive belt (Refer to 7 -
COOLING/ACCESSORY DRIVE/DRIVE BELTS -
REMOVAL). 

5. Remove the generator. 

6. Remove the AlC compressor, and set aside. 

7. Remove the radiator (Refer to 7 - COOLING/EN
GINE/RADIATOR - REMOVAL). 

8. Remove intake manifold (Refer to 9 - ENGINE! 
MANIFOLDS/INTAKE MANIFOLD - REMOVAL). 

9. Remove cylinder head covers (Refer to 9 -
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL). 
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10. Remove both left and right cylinder heads (4) 
(Refer to 9 - ENGINE/CYLINDER HEAD -
REMOVAL). 

11. Remove the oil pan (Refer to 9 - ENGINE/LUBRI
CATION/OIL PAN - REMOVAL). 

S1Sde96 
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12. Remove timing case cover (1) (Refer to 9 - ENGINENALVE TIMINGITIMING BELT / CHAIN COVER(S) -
REMOVAL). 

13. Remove the oil pick up tube. 

14. Remove the oil pump (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - REMOVAL). 
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15. Remove timing chain (2) (Refer to 9 - ENGINE/ 
VALVE TIMINGITIMING BELT/CHAIN AND 
SPROCKETS - REMOVAL). 

16. Remove camshaft tensioner/thrust plate assembly. 

81015542 

NOTE: Identify lifters to ensure installation in original location. 

17. Remove the tappets (2) and retainer (1) assembly. 
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18. Install a long bolt into front of camshaft to aid in 
removal of the camshaft. Remove camshaft, being 
careful not to damage cam bearings with the cam 
lobes. 

INSPECTION 
The cam bearings are not serviceable. Do not attempt to replace cam bearings for any reason. 

INSTALLATION 

CAMSHAFT CORE HOLE PLUG 
1. Clean core hole in block. 

NOTE: Do not apply adhesive to the new core hole plug. A new plug will have adhesive pre-applied. 

2. Install a new core hole plug at the rear of camshaft, using suitable flat faced tool. The plug must be fully seated 
on the cylinder block shoulder. 
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CAMSHAFT 

CAUTION: 5.7L engines equipped with MDS uses a 
unique camshaft for use with the Multi Di~place
ment System. When installing a new camshaft, the 
replacement camshaft must be compatible with 
the Multi Displacement System. 

1. Lubricate camshaft lobes and camshaft bearing 
journals and insert the camshaft. 

2. Install camshaft Tensioner plate assembly. lighten 
bolts to 28 N·m (250 in. Ibs.). 

3. Install timing chain and sprockets (Refer to 9 -
ENGINENALVE TIMINGfflMING BELT/CHAIN 
AND SPROCKETS - INSTALLATION). 

4. Measure camshaft end play (Refer to 9 - ENGINE -
SPECIFICATIONS). If not within limits install a new 
thrust plate. 

81015542 
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5. Install the oil pump (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - INSTALLATION). 

6. Install the oil pick up tube. 

8t44aSfd 

7. Each tappet (2) reused must be installed in the same position from which it was removed. When camshaft is 
replaced, an of the tappets must be replaced. 



9 • 2784 ENGINE .. 5.7L .. 'SERVICE INFORMATION ------------- DR 

CAUTION: S.7L engines equipped with MDS uses both standard roller tappets and deactivating roller tap
pets, for use with the Multi Displacement System. The deactivating roller tappets must be used in cylinders 
1,4,6,7. The deactivating tappets can be identified by the two holes in the side of the tappet body, for the 
latching pins. 

B. Install tappets (2) and retaining yoke assembly (1) (Refer to 9 • ENGINE/ENGINE BLOCK/HYDRAULIC LIFTERS 
(CAM IN BLOCK) - INSTALLATION). 

9. Install both left and right cylinder heads (4) (Refer 
to 9 - ENGINE/CYLINDER HEAD ,. INSTALLA
TION). 

10. Install push rods. 

815cfe96 
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11. Install rocker arms (Refer to 9 - ENGINE/CYLIN
DER HEAD/ROCKER ARM / ADJUSTER ASSY -
INSTALLATION). 

INTAKE SIDE 

EXHAUST SIDE 8142edOa 

12. Install timing case cover (Refer to 9 - ENGINENALVE TIMINGfflMING BELT / CHAIN COVER(S) - INSTAL
LATION). 

13. Install the oil pan (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - INSTALLATION). 
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14. Install cylinder head covers (Refer to 9 - ENGINE! 
CYLINDER HEAD/CYLINDER HEAD COVER(S) -
INSTALLATION). 

15. Install intake manifold (Refer to 9 - ENGINE!MAN
IFOLDS/INTAKE MANIFOLD - INSTALLATION). 

16. Install the AlC compressor (2). 
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17. Install the generator (2). 

18. Install the accessory drive belt (Refer to 7 -
COOLING/ACCESSORY DRIVE/DRIVE BELTS -
INSTALLATION). 

19. Install the radiator (Refer to 7 - COOLING/EN-
GINE/RADIATOR - INSTALLATION). 

20. Install the air cleaner assembly. 

21. Install the battery negative cable. 

22. Refill coolant (Refer to 7 - COOLING - STAN
DARD PROCEDURE). 

23. Refill engine oil. 

24. Start engine and check for leaks. 

8Off4:l9d 
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CRANKSHAFT 
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6. Remove the timing chain cover (Refer to 9 - ENGINENALVE TIMINGfTlMING BELT / CHAIN COVER(S) -
REMOVAL). 

7. Remove the oil pump (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - REMOVAL). 
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8. Remove the timing drive (2) (Refer to 9 - ENGINE! 
VALVE TIMING!rIMING BELT/CHAIN AND 
SPROCKETS - REMOVAL). 

9. Identify rod bearing caps before removal. Remove rod bearing caps with bearings. 

10. Identify main bearing caps (1) before removal. 

81447103 
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11. Remove main bearing caps (1) and bearings one 
at a time. 

12. Remove the thrust washers. 

13. Remove the crankshaft out of the block. 
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INSTALLATION 
1. Select the proper main bearings (Refer to 9 -

ENGINE/ENGINE BLOCK/CRANKSHAFT MAIN 
BEARINGS - STANDARD PROCEDURE). 

2. Install main bearings in block and caps, and lubri
cate bearings. 

3. Position the crankshaft into the cylinder block. 

4. Install the thrust washers (1). 

I 

----' \ r gl I, 
1/1 

\ \. 8142ec54 
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81447103 

NOTE: The main cap crossbolts are torqued after final torque of the main cap bolts. Always use a new 
washer/seal on crossbolts. 

5. Clean and oil all cap bolts. Install all main bearing caps (1). Install all cap bolts and alternately tighten in two 
steps using the following sequence. 

6 .• Step 1 - 27 N·m ( 20 ft. Ibs.). 

7. • Step 2 - Turn main cap bolts an additional 900
• 

FRONT 

81010951 
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8. Install the crossbolts with new washer/gasket. Starting with crossbolt A. tighten each cross bolt to 28 N·m ( 21 ft. 
Ibs.). 

9. Repeat crossbolt tightening procedure. 

10. Measure crankshaft end play (Refer to 9 - ENGINE/ENGINE BLOCK/CRANKSHAFT MAIN BEARINGS - STAN
DARD PROCEDURE). 

11. Position the connecting rods onto the crankshaft and instalf the rod bearing caps (Refer to 9 • ENGINE/ENGINE 
BLOCK/PISTON & CONNECTING ROD - INSTALLATION). 

_____ w ___ ~ _____ ~_ _ 
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12. Install timing drive (2) (Refer to 9 • ENGINE/ 
VALVE TIMINGfTlMING BELT/CHAIN AND 
SPROCKETS - INSTALLATION). 

61015542 

13. Install oil pump (Refer to 9 • ENGINE/LUBRICATION/OIL PUMp· INSTALLATION). 
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14. Install the timing chain case cover (1) (Refer to 9 - ENGINENALVE TIMINGITIMING BELT / CHAIN COVER(S) 
- INSTALLATION). 

15. Install the rear main seal and retainer (Refer to 9 
- ENGINE/ENGINE BLOCK/CRANKSHAFT REAR 
OIL SEAL RETAINER - INSTALLATION). 

16. Install the windage tray/oil pan gasket. 

17. Install the oil pick up tube. 

18. Install the oil pan (Refer to 9 - ENGINE/LUBRICA
TION/OIL PAN - INSTALLATION). 

19. Install the vibration damper (Refer to 9 - ENGINE/ 
ENGINE BLOCKNIBRATION DAMPER - INSTAL
LATION). 

20. Install the engine (Refer to 9 - ENGINE -
INSTALLATION). 

81389586 
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BEARINGS - CRANKSHAFT MAIN 

STANDARD PROCEDURE 

CRANKSHAFT MAIN BEARING - FITTING 

MAIN BEARING JOURNAL DIAMETER (CRANKSHAFT REMOVED) 
Crankshaft removed from the cylinder block. 

Clean the oil off the main bearing journal. 

Determine the maximum diameter of the journal with a micrometer. Measure at two locations 90° apart at each end 
of the journal. 

The maximum allowable taper is 0.008mm (0.0004 inch.) and maximum out of round is 0.005mm (0.0002 inch). 
Compare the measured diameter with the journal diameter specification (Main Bearing Fitting Chart). Select inserts 
required to obtain the specified bearing-to-journal clearance. 

CRANKSHAFT MAIN BEARING SELECTION 
The main bearings are "select fit" to achieve proper oil clearances. For main bearing selection, the crankshaft coun
telWeight has grade identification marks stamped into it. These marks are read from left to right, corresponding with 
journal number 1, 2, 3, 4 and 5. 

NOTE: Service main bearings are coded. These codes identify what size (grade) the bearing is. 

MAIN BEARING SELECTION CHART - 5.7L 

GRADE SIZE mm (in.) 

MARKING 

A 0.008 mm U/S 

(0.0004 in.) U/S 

B NOMINAL 

C 0.008 mm OIS 

(0.0004 in.) O/S 

INSPECTION 
Wipe the inserts clean and inspect for abnormal wear 
patterns and for metal or other foreign material imbed
ded in the lining. Normal main bearing insert wear pat
terns are illustrated. 

NOTE: If any of the crankshaft journals are scored, 
the crankshaft must be repaired or replaced. 

Inspect the back of the inserts for fractures, scrapings 
or irregular wear patterns. 

Inspect the upper insert locking tabs for damage. 

Replace all damaged or worn bearing inserts. 

FOR USE WITH 

JOURNAL SIZE 

64.988-64.995 mm 

(2.5585- 2.5588in.) 

64.996-65.004 mm 

(2.5588-2.5592 in.) 

65.005-65.012 mm 

(2.5592-2.5595 in.) 
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SEAL - CRANKSHAFT OIL - FRONT 

REMOVAL 
1. Disconnect negative cable from battery. 

2. Remove accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS 
REMOVAL). 

3. Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

4. Remove upper radiator hose. 

5. Remove radiator shroud attaching fasteners. 

6. Remove radiator cooling fan and shroud (Refer to 
7 COOLING/ENGINE/RADIATOR FAN 
REMOVAL). 

7. Remove crankshaft damper bolt. 

8. Remove damper using Crankshaft insert 8513A (2) 
and Three Jaw Puller 1023 (1) (Refer to 9 -
ENGINE/ENGINE BLOCKIVIBRATION DAMPER -
REMOVAL). 

9. Using Crankshaft Front Seal Remover 9071 (1)t 
remove crankshaft front seal (2). 
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INSTALLATION 

CAUTION: The front crankshaft seal must be installed dry. Do not apply lubricant to sealing lip or to outer 
edge. 

1. Using Crankshaft Front Oil Seal Installer 9072 (2) and Damper Installer 8S12A (1), install crankshaft front seal. 

CAUTION: To prevent severe damage to the Crankshaft or Damper, thoroughly clean the damper bore and 
the crankshaft nose before installing Damper. 

2. Install vibration damper (Refer to 9 - ENGINE/ENGINE BLOCKIVIBRATION DAMPER - INSTALLATION). 

3. Install radiator cooling fan and shroud (Refer to 7 - COOLlNG/ENGINt/RADrATOR FAN ~ INSTALLATION). 

4. Install upper radiator hose. 

5. Install accessory drive belt refer (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 

6. Refill cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE). 

7. Connect negative cable to battery. 
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SEAL - CRANKSHAFT OIL - REAR 

DIAGNOSIS AND TESTING 

REAR SEAL AREA LEAKS 
Since it is sometimes difficult to determine the source of an oil leak in the rear seal area of the engine, a more 
involved inspection is necessary. The following steps should be followed to help pinpoint the source of the leak. 

If the leakage occurs at the crankshaft rear oil seal area: 

1. Disconnect the battery. 

2. Raise the vehicle. 

3. Remove torque converter or clutch housing cover and inspect rear of block for evidence of oil. Use a black light 
to check for the oil leak: 

a. Circular spray pattern generally indicates seal leakage or crankshaft damage. 

b. Where leakage tends to run straight down, possible causes are a porous block, camshaft bore cup plugs, oil 
galley pipe plugs, oil filter runoff, and main bearing cap to cylinder block mating surfaces. See Engine, for 
proper repair procedures of these items. 

4. If no leaks are detected, pressurized the crankcase as outlined in the section, Inspection (Engine oil Leaks in 
general) 

CAUTION: Do not exceed 20.6 kPa (3 psi). 

5. If the leak is not detected, very slowly turn the crankshaft and watch for leakage. If a leak is detected between 
the crankshaft and seal while slowly turning the crankshaft, it is possible the crankshaft seal surface is damaged. 
The seal area on the crankshaft could have minor nicks or scratches that can be polished out with emery cloth. 

CAUTION: Use extreme caution when crankshaft polishing is necessary to remove minor nicks or 
scratches. The crankshaft seal flange is specially machined to complement the function of the rear oil seal. 

6. For bubbles that remain steady with shaft rotation, no further inspection c"an be done until disassembled. (Refer 
to 9 - ENGINE - DIAGNOSIS AND TESTING), under the Oil Leak row, for components inspections on possible 
causes and corrections. 

7. After the oil leak root cause and appropriate corrective action have been identified, (Refer to 9 - ENGINE/EN
GINE BLOCK/CRANKSHAFT OIL SEAL - REAR - REMOVAL). 
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REMOVAL 

NOTE: This procedure can be performed in vehi
cle. 

1. If being performed in vehicle, remove the transmis
sion. 

2. Remove the flexplate (Refer to 9 - ENGINE/EN
GINE BLOCK/FLEX PLATE· REMOVAL). 

NOTE: The crankshaft 011 seal CAN NOT be reused 
after removal. 

NOTE: The crankshaft rear oil seal remover Spe
cial Tool 8506 must be installed deeply Into the 
seal. Continue to tighten the removal tool Into the 
seal until the tool can not be turned farther. Fail
ure to install tool correctly the first time will cause 
tool to pull free of seal without removing seal from 
engine. 

3. Using Special Tool 8506 (1), remove the crankshaft 
rear oil seal (2). 

INSTALLATION 

CAUTION: The rear seal must be installed dry for 
proper operation. Do not lubricate the seal lip or 
outer edge. 

1. Position the plastic seal guide (2) onto the crank
shaft rear face. Then position the crankshaft rear 
oil seal (3) onto the guide. 

2. Using Special Tools 8349 Crankshaft Rear Oil Seal 
Installer (l) and C-4171 Driver Handle, with a ham
mer, tap the seal (3) into place. Continue to tap on 
the driver handle until the seal installer seats 
against the cylinder block crankshaft bore. 

3. Instatl the flexplate. (Refer to 9 - ENGINE/ENGINE 
BLOCK/FLEX PLATE - INSTALLATION). 

4. Install the transmission. 
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RETAINER - CRANK REAR OIL - SEAL 

REMOVAL 
1. Disconnect negative cable from battery. 

2. Remove the transmission. 

3. Remove the flexplate (Refer to 9 e ENGINE/EN
GINE BLOCK/FLEX PLATE - REMOVAL). 

4. Remove the oil pan (Refer to 9 - ENGINE/LUBRI
CATION/OIL PAN - REMOVAL). 

5. Remove the rear oil seal retainer mounting bolts. 

6. Carefully remove the retainer from the engine 
block. 

INSTALLATION 
1. Thoroughly clean all gasket residue from the 

engine block. 

2. Use extreme care and clean all gasket residue 
from the retainer. 

3. Position the gasket onto the retainer. 

4. Position the retainer onto the engine block. 

5. Install the retainer mounting bolts. Tighten the bolts 
to 15 N·m (132 in. Ibs.) using the procedure shown. 

6. Install the oil pan (Refer to 9 - ENGINElLUBRICAe 
TION/OIL PAN - INSTALLATION). 

7. Install the flexplate (Refer to 9 - ENGINE/ENGINE 
BLOCK/FLEX PLATE - INSTALLATION). 

8. Install the transmission. 

9. Check and verify engine oil level. 

10. Start engine and check for leaks. 

813895a8 
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FLEX PLATE 

REMOVAL 
1. Remove the transmission. 

2. Remove the bolts and flexplate (1). 

INSTALLATION 
1. Position the flexplate or flywheel onto the crank

shaft and install the bolts hand tight. 

2. For automatic transmissions: Tighten the flex~ 
plate retaining bolts to 95 N·m (70 ft. Ibs.). 

3. Install the transmission. 
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HYDRAULIC ROLLER TAPPETS 

DIAGNOSIS AND TESTING 

HYDRAULIC TAPPETS 
Before disassembling any part of the engine to correct tappet noise, check the oil pressure. If vehicle has no oil 
pressure gauge, install a reliable gauge at the pressure sending-unit. The pressure should be between 207-552 kPa 
(30-70 psi) at 3,000 RPM. 

Check the oil level after the engine reaches normal operating temperature. Allow 5 minutes to stabilize oil level, 
check dipstick. The oil level in the pan should never be above the FULL mark or below the ADD OIL mark on 
dipstick. Either of these two conditions could be responsible for noisy tappets. 

OIL LEVEL 

HIGH 

If oil level is above the FULL mark, it is possible for the connecting rods to dip into the oil. With the engine running, 
this condition could create foam in the oil pan. Foam in oil pan would be fed to the hydraulic tappets by the oil pump 
causing them to lose length and allow valves to seat noisily. 

LOW 

Low oil level may allow oil pump to take in air. When air is fed to the tappets, they lose length, which allows valves 
to seat noisily. Any leaks on intake side of oil pump through which air can be drawn will create the same tappet 
action. Check the lubrication system from the intake strainer to the pump cover, including the relief valve retainer 
cap. When tappet noise is due to aeration, it may be intermittent or constant, and usually more than one tappet will 
be noisy. When oil level and leaks have been corrected, operate the engine at fast idle. Run engine for a sufficient 
time to allow all of the air inside the tappets to be bled out. 

TAPPET NOISE DIAGNOSIS 
1. To determine source of tappet noise, crank over engine with cylinder head covers removed. 

2. Feel each valve spring or rocker arm to detect noisy tappet. The noisy tappet will cause the affected spring 
and/or rocker arm to vibrate or feel rough in operation. 

NOTE: Worn valve guides or cocked springs are sometimes mistaken for noisy tappets. If such is the case, 
noise may be dampened by applying side thrust on the valve spring. If noise is not appreciably reduced, it 
can be assumed the noise is in the tappet. Inspect the rocker arm push rod sockets and push rod ends for 
wear. 

3. Valve tappet noise ranges from light noise to a heavy click. A light noise is usually caused by excessive leak
down around the unit plunger, or by the plunger partially sticking in the tappet body cylinder. The tappet should 
be replaced. A heavy click is caused by a tappet check valve not seating, or by foreign particles wedged between 
the plunger and the tappet body. This will cause the plunger to stick in the down position. This heavy click will be 
accompanied by excessive clearance between the valve stem and rocker arm as valve closes. In either case, 
tappet assembly should be removed for inspection and cleaning. 

4. The valve train generates a noise very much like a light tappet noise during normal operation. Care must be 
taken to ensure that tappets are making the noise. If more than one tappet seems to be noisy, it's probably not 
the tappets. 
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REMOVAL 
1. Disconnect the negative cable from the battery. 

2. Remove the air cleaner housing (3) (Refer to 9 -
ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - REMOVAL). 

3. Remove intake manifold (Refer to 9 - ENGINE/ 
MANIFOLDS/INTAKE MANIFOLD - REMOVAL). 

4. Remove cylinder head cover (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) -
REMOVAL). 

5. Remove rocker arm assembly and push rods 
(Refer to 9 - ENGINE/CYLINDER HEAD/ROCKER 
ARM I ADJUSTER ASSY - REMOVAL). Identify 
push rods to ensure installation in original location. 

6. Remove the cylinder head (Refer to 9 - ENGINE! 
CYLINDER HEAD - REMOVAL). 

7. Remove bolt from tappet retainer (1). 

8. Remove tappet retainer (1). 

8144a81d 

9. Pull tappet out of bore with a twisting motion. If all tappets are to be removed and reused, identify tappets to 
ensure installation in original location. 

10. Check camshaft lobes for abnormal wear. 
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INSTALLATION 

1. Lubricate tappets. 

CAUTION: S.7L engines equipped with MDS uses both standard roller tappets and deactivating roller tap
pets, for use with the Multi Displacement System. The deactivating roller tappets must be used In cylinders 
1,4,6,7. The deactivating tappets can be identified by the two holes in the side of the tappet body, for the 
latching pins. 

2. Install tappets in their original positions. 

3. Install tappet retainer (1). Install the tappet retainer bolt and tighten to 12 N·m (106 in. Ibs.). 

4. Install cylinder head (Refer to 9 - ENGINE/CYLINDER HEAD - INSTALLATION). 

5. Install push rods and rocker arm assembly (Refer to 9 - ENGINE/CYLINDER HEAD/ROCKER ARM / ADJUSTER 
ASSY - INSTALLATION). 

6. Install cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTALLA
TION). 
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7. Install intake manifold (Refer to 9 - ENGINE/MAN
lFOLDS/INTAKE MANIFOLD - INSTALLATION). 

8. Install the air cleaner (3) (Refer to 9 - ENGINE/AIR 
INTAKE SYSTEM/AIR CLEANER HOUSING 
INSTALLATION). 

9. Connect the negative cable to the battery. 

CAUTION: To prevent damage to valve mecha
nism, engine must not be run above fast Idle until 
all hydraulic tappets have filled with oil and have 
become quiet. 

10. Road test vehicle and check for leaks. 
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PISTON & CONNECTING ROD 

DESCRIPTION 

CAUTION: Do not use a metal stamp to mark connecting rods as damage may result, instead use ink or a 
scratch awl. 

The pistons are made of a high strength aluminum alloy. Piston skirts are coated with a solid lubricant (Molykote) to 
reduce friction and provide scuff resistance. The piston top ring- groove and land is anodized. The connecting rods 
are made of forged powdered metal, with a ''fractured cap" design. A pressed fit piston pin is used to attach the 
piston and connecting rod. 

STANDARD PROCEDURE 

PISTON FITTING 
1. To correctly select the proper size piston, a cylinder 

bore gauge (2), capable of reading in 0.003 mm 
(0.0001 in.) INCREMENTS is required. If a bore 
gauge is not available, do not use an inside 
micrometer. 

2. Measure the inside diameter of the cylinder bore at 
a point 38.0 mm (1.5 inches) below top of bore (4). 
Start perpendicular (across or at 90 degrees) to the 
axis of the crankshaft at point A (1) and then take 
an additional bore reading 90 degrees to that at 
pOint B (1). 

3. The coated pistons will be serviced with the piston 
pin and connecting rod pre-assembled. The piston
rod assembly is specific for the left cylinder bank 
(odd numbered) and the right cylinder bank (even 
numbered) and must not be interchanged. 

4. Measure the piston diameter with a micrometer at 
pOints (1,2). 

REMOVAL 
1. Disconnect negative cable from battery. 

2. Oil pan and gasketlwindage tray (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - REMOVAL). 

8OSdd884 

8Oaac2ao 



DR -------------ENGINE· 5.7L • SERVICE INFORMATION 9 • 2809 

3. Cylinder head covers (Refer to 9 - ENGINE/CYLINDER .HEAD/CYLINDER HEAD COVER(S) - REMOVAL) and 
(Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - REMOVAL). 

4. Timing chain cover (Refer to 9 - ENGINENALVE TIMINGITfMING BELT / CHAIN COVER(S) - REMOVAL). 

5. Cylinder head(s) (Refer to 9 ENGINE/CYLINDER HEAD - REMOVAL) and (Refer to 9 - ENGINE/CYLINDER 
HEAD - REMOVAL). 

6. If necessary, remove top ridge of cylinder bores with a reliable ridge reamer before removing pistons from cyl
inder block. Be sure to keep tops of pistons covered during this operation. When removing piston and con
necting rod assemblies from the engine, rotate crankshaft so the each connecting rod is centered in cylinder 
bore. 

CAUTION: DO NOT use a number stamp or a punch to mark connecting rods or caps, as damage to con-
necting rods could occur. '. 

NOTE: Connecting rods and bearing caps are not 
interchangeable and should be marked before' 
removal to ensure correct reassembly. 

7. Mark connecting rod and bearing cap positions 
using a permanent ink marker or scribe tool. 

I 

~l 
r----1~-~ 

81+4a382 

CAUTION: Care must be taken not to damage the fractured rod and cap joint face surfaces, as engine dam
age may occur. 
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CAUTION: Care must be taken not to nick crankshaft journals, as engine damage may occur. 

8. Remove connecting rod cap. Install Connecting Rod Guides 8507 into the connecting rod being removed. 
Remove piston from cylinder bore. Repeat this procedure for each piston being removed. 

9. Immediately after piston and connecting rod removal, install bearing cap on the mating connecting rod to prevent 
damage to the fractured cap and rod surfaces. 

10. Carefully remove piston rings from piston(s). 

CLEANING 

CAUTION: DO NOT use a wire wheel or other abrasive cleaning devise to clean the pistons or connecting 
rods. The pistons have a Moly coating, this coating must not be damaged. 

1. Using a suitable cleaning solvent clean the pistons in warm water and towel dry. 

2. Use a wood or plastic scraper to clean the ring land grooves. 

CAUTION: DO NOT remove the piston pin from the piston and connecting rod assembly. 

INSPECTION 
Check the connecting rod journal for excessive wear, taper and scoring (Refer to 9 - ENGINE/ENGINE BLOCK! 
CONNECTING ROD BEARINGS - STANDARD PROCEDURE). 

Check the connecting rod for signs of twist or bending. 

Check the piston for taper and elliptical shape before it is fitted into the cylinder bore (Refer to 9 - ENGINE/ENGINE 
BLOCK/PISTON & CONNECTING ROD - STANDARD PROCEDURE). 

Check the piston for scoring. or scraping marks in the piston skirts. Check the ring lands for cracks and/or deteri
oration. 

INSTALLATION 
1. Before installing piston and connecting rod assem

blies into the bore, install the piston rings (Refer to 
9 - ENGINE/ENGINE BLOCK/PISTON RINGS -
STANDARD PROCEDURE). 

2. Immerse the piston head and rings in clean engine 
oil. Position a ring compressor over the piston and 
rings. Tighten ring compressor. Ensure pOSition of 
rings do not change during this operation. 

3. Position bearing onto connecting rod. Lubricate 
bearing surface with clean engine oil. 

4. Install Connecting Rod Guides 8507 into connect
ing rod bolt threads. 

5. The pistons are marked on the piston pin bore sur
face with an raised "F" or arrow on top of piston 
indicating installation position. This mark must be 
painting toward the front of engine on both cylinder 
banks. 

6. Wipe cylinder bore clean and lubricate with engine 
oil. 

7. Rotate crankshaft until connecting rod journal is on 
the center of cylinder bore. Insert rod and piston 
into cylinder bore and carefully pOSition connecting rod guides over crankshaft journal. 

8144.8533 

8. Tap piston down in cylinder bore using a hammer handle. While at the same time, guide connecting rod into 
position on rod journal. 
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CAUTION: Connecting Rod Bolts Must Not Be Reused. Always replace the Rod Bolts whenever they are 
loosened or removed. 

9. Wipe connecting rod cap clean and install bearing. 

10. Lubricate with clean engine oil and installnew rod bolts. 

11. Lubricate bearing surfaces with clean engine oil. lighten bolts to 21 N·m (15 ft. Ibs.) plus a 900 turn. 

12. Cylinder head(s). (Refer to 9 • ENGINE/CYLINDER HEAD - INSTALLATION). 

13. Cylinder head covers (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTALLATION). 

14. Install the intake manifold. 

15. Oil pan and gaskeVwindage tray. (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - INSTALLATION). 

16. Fin crankcase with proper engine oil to correct level. 

17. Connect negative cable to battery. 
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RINGS - PISTON 

STANDARD PROCEDURE 

PISTON RING FITTING 

PISTON RING END GAP 

NOTE: Before reinstalling used rings or installing 
new rings, the ring clearances must be checked. 

1. Wipe the cylinder bore clean. 

2. Insert the ring in the cylinder bore. 

NOTE: The ring gap measurement must be made 
with the ring positioned at least 12 mm (0.50 inch.) 
from bottom of cylinder bore. 

3. Using a piston, to ensure that the ring is squared in 
the cylinder bore, slide the ring downward into the 
cylinder. 

4. Using a feeler gauge check the ring end gap. 
Replace any rings not within specification. 

PISTON RING SIDE CLEARANCE 

NOTE: Make sure the piston ring grooves are clean and free of nicks and burrs. 

1. Measure the ring side clearance as shown make 
sure the fee,ler gauge (1) fits snugly between the 
ring land and the ring. Replace any ring not within 
specification. 

2. Rotate the ring around the piston, the ring must 
rotate in the groove with out binding. 

PISTON RING SPECIFICATION CHART 

Ring Position Ring/Groove 

Side Clearance 

Upper Ring O.02-0.07mm 

Maximum 

Clearance 

O.11mm 
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Ring Position Ring/Groove 

(0.0008- 0.0028 in.) 

Intermediate Ring 0.02~0.06 mm 

(0.0008-0.0023 in.) 

Ring Position Ring Gap 

Upper Ring 0.23-0.38mm 

(0.0090-0.0149 in.) 

Intermediate Ring 0.35-0.60mm 

(0.0137-0.0236 in.) 

Oil Control Ring 0.015-0.66mm 

(Steel Rail) (0.0059- 0.0259 in.) 

PISTON RING INSTALLATION 

NOTE: The No. 1 and No.2 piston rings have a dif
ferent cross section. Ensure No.2 ring is installed 
with manufacturers 1.0. mark (Dot) facing up, 
towards top of the piston. 

NOTE: Piston rings are installed in the following 
order: 
• Oil ring expander. 
• Lower oil ring side rail. 
• Upper oil ring side rail. 
• No. 2 Intermediate piston ring. 
• No. 1 Upper piston ring. 

1. Install the oil ring expander. 

2. Install upper side rail by placing one end between 

Maximum 

(0.004 in.) 

0.10mm 

(0.004 in.) 

Wear Limit 

0.43mm 

(0.017 in.) 

0.74mm 

(0.029 in.) 

0.76mm 

(0.030 in.) 

8Oae84S0 

the piston ring groove and the expander ring. Hold end firmly and press down the portion to be installed until 
side rail is in position. Repeat this step for the lower side rail. 

3. Install No.2 intermediate piston ring using a piston 
ring installer. 

4. Install No.1 upper piston ring using a piston ring 
installer. 
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NOTE: Install the piston rings so the gaps posi
tioned as indicated with the piston viewed from 
the top. 

NOTE: Staggering ring gap is important for 011 
control. 

5. Install the oil expander so the ring gap is located in 
the (1) position. 

6. Install the oil ring rails so the ring gap is located in 
the (2,4) position. 

7. Install the second compression ring so the ring gap 
is located in the (3) position. 

8. Install the top compression so the ring gap is 
located in the (1) position. 
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DAMPER· CRANKSHAFT 
REMOVAL 
1. Disconnect negative cable from battery. 

2. Remove accessory drive belt (Refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS 
REMOVAL). 

3. Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

4. Remove radiator upper hose. 

5. Remove fan shroud (Refer to 7 - COOLING/EN
GINE/RADIATOR FAN - REMOVAL). 

6. Remove crankshaft damper bolt. 

7. Remove damper using Crankshaft Insert 8513A 
and Three Jaw Puller 1023. 

INSTALLATION 

CAUTION: To prevent severe damage to the Crank
shaft, Damper or Damper Installer 8S12-A, thor
oughly clean the damper bore and the crankshaft 
nose before installing Damper. 

1. Slide damper onto crankshaft slightly. 

CAUTION: Special Tool 8512-A, is assembled in a 
specific sequence. Failure to assemble this tool in 
this sequence can result In tool failure and severe 
damage to either the tool or the crankshaft. 

2. Assemble Damper Installer 8512-A as follows, 
thread nut (2) onto the bolt (3) then install the roller 
bearing (1) followed by the hardened washer (5) 
slides onto the threaded rod (3). Once assembled 
coat the threaded rod's threads with Mopar® Nickel 
Anti-Seize (or equivalent). 

3. Using Damper Installer 8512-A, press damper onto crankshaft. 

4. Install then tighten crankshaft damper bolt to 176 N·m (129 ft. Ibs.). 

5. Install radiator upper hose. 

aObce9a4 

6. Install accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 

7. Refill cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE). 

8. Connect negative cable to battery. 
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STRUCTURAL COVER 

DESCRIPTION 
The structural dust cover is made of die cast aluminum and joins the lower half of the transmission bell housing to 
the engine. 

OPERATION 
The structural cover provides additional powertrain stiffness and reduces noise and vibration.-

REMOVAL 

CAUTION: On manual transmission vehicles t the 
7/16 inch engine btock ·to clutch housing bolts 
must be loosened before removal of the structural 
dust cover (1). Clutch housing distortion will occur 
if this procedure is not followed. 

1. If equipped With a manual transmission, loosen the 
7/16 inch engine block to clutch housing bolts. 

2. Raise vehicle on hoist. 

3. Remove the bolts retaining structural cover (1,2). 

4. Remove the structural cover. 
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INSTALLATION 

AUTOMATIC TRANSMISSION 

CAUTION: The structural cover must be installed 
as described in the following steps. Failure to do 
so will cause severe damage to the cover. 

1. Position the structural cover in the vehicle. 

2. Install all four bolts retaining the cover-to-engine. 
DO NOT tighten the bolts at this time. 

3. Install the four cover-to-transmission bolts. Do NOT 
tighten at this time. 

CAUTION: The structural cover must be held 
tightly against both the engine and the transmis
sion bell housing during tightening sequence. Fail
ure to do so may cause damage to the cover. 

4. Tighten the (4) structural dust cover bolts that go 
into the transmission to 6-11 N·m (50-100 in.lbs.). 

STRUCTURAL 
COVER 

80b897e3 

5. Tighten the (4) structural dust cover bolts that go into the engine block to 6-11 N·m (50-100 in.lbs.). 

6. Starting with the two rear cover-to-engine bolts, tighten bolts (1) to 54 N·m (40 ft. Ibs.), then tighten bolts (2) and 
(3) to 54 N·m ( 40 ft. Ibs.) in the sequence shown. 

7. InstaJl the exhaust pipe on left hand exhaust manifold. 

B. Tighten exhaust manifold-to-exhaust pipe retaining bolts to 20-26 N·m (15-20 ft. Ibs.). 

MANUAL TRANSMISSION 

CAUTION: The 7/16 inch engine block to clutch 
housing bolts must be loosened before removal! 
installation of the structural dust cover. Clutch 
housing distortion will occur if this procedure is 
not followed. 

1. Position the structural cover in the vehicle. 

CAUTION: The structural cover must be installed 
as described in the following steps. Failure to do 
so will cause severe damage to the cover, and 
engine noise. 

2. Install all bolts retaining the cover-to-engine. DO 
NOT tighten the bolts at this time. 

3. Install the cover-to-transmission bolts. Do NOT 
tighten at this time. 

CAUTION: The structural cover must be held 
tightly against the corner formed by the engine 
and the transmission clutch housing during tight
ening sequence. Failure to do so may cause dam
age to the cover and engine noise. 

4. Tighten the (2) structural dust cover bolts that go 
into the clutch housing to 6-11 N·m (50-100 in.lbs.). 

5. Tighten the (4) structural dust cover bolts that go into the engine brock to 6-11 N·m (50-100 in.lbs.). 

6. Tighten the structural cover bolt that is closest to the rear face of block on the passenger side of block to 54 N·m 
(40 ft. Ibs.). 
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7. Tighten the structural cover bolt that is closest to the front face of block on the drivers side to 54 N·m (40 ft. Ibs.). 

8. Tighten the remaining (2) structural cover bolts that go into the block in an "XU pattern to 54 N·m (40 ft. Ibs.). 

9. Tighten the structural cover bolts that go into the clutch housing to 54 N·m (40 ft. Ibs.). 

10. Tighten the 7/16 inch engine block to clutch housing bolts to 68 N·m (50 ft. Ibs.). 
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SOLENOID-MDS 

DESCRIPTION 
The Multi Displacement System selectively deactivates cylinders 1 A,6, and 7, to improve fuel economy. It has two 
modes of operation: 

• 8 cylinders for acceleration and heavy loads. 
• 4 cylinders for cruising and city traffic. 

The main components of the Multi Displacement System are: 

• Unique MDS camshaft. 
• Deactivating roller tappets. 
• 4 control valves/solenoids. 
• control valve/solenoid wiring harness. 
• oil temp sensor. 

OPERATION 
Cylinder Deactivation 

• Trap an exhaust charge from a normal combustion event 
• Normal combustion event 
• Don't open the exhaust valve 
• Don't open the intake valve 
• Piston is an air spring 
• Cylinders deactivated in firing sequence 

Cylinder Reactivation 
• Open the exhaust valve 
• Empty the cylinder 
• Open the intake valve 
• Normal combustion event 
• Cylinders reactivated in firing sequence 

DIAGNOSIS AND TESTING 

MDS SOLENOID 
The Multi Displacement System has the following detectable issues: 

• Solenoid circuit 
• Fail to deactivate a cylinder(s) 
• Fail to reactivate a cylinder(s) 
• Low oil pressure 

CONDITION POSSIBLE CAUSES 

M DS does not activate 1. Low oil pressure 

2. Bad oil temp sensor 

3. Malfunctioning MDS Solenoid 

4. Malfunctioning MDS Tappet 

MDS Does Not Deactivate 1. Low oil pressure 

2. Bad oil temp sensor 

3. Malfunctioning MDS Solenoid 

4. Malfunctioning MDS Tappet 

CORRECTION 

1. Check for proper oil pressure 

2. Replace oil temp sensor 

3. Replace Solenoid 

4. Replace Tappet 

1. Check for proper oil pressure 

2. Replace oil temp sensor 

3. Replace Solenoid 

4. Replace Tappet 
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REMOVAL 
1. Disconnect the negative battery cab/e. 

2. Remove the intake manifold (Refer to 9 - ENGINE/ 
MANIFOLDS/INTAKE MANIFOLD - REMOVAL). 

3. Remove foam insulator pad (1) if necessary. 

4. Remove wiring harness connectors from the MDS 
solenoid(s} (3) that require removal. 

5. Remove hold down bolt (2) from MDS solenoid(s} 
(3). 

6. Remove MDS solenoid(s} (3). 

INSTALLATION 
1. Verify that MDS bores are free of debris, before 

solenoid installation. 

2. Install MDS solenoid{s) (3) fully into block. 

3. Install hold down bolt (2) and tighten to 11 N·m (97 
in. Ibs.). 

4. Reconnect the MDS wiring harness to the sole
noid(s) (3). 

5. Install foam insulator pad (1) if removed. 

6. Install the intake manifold. (Refer to 9 - ENGINE/ 
MANIFOLDSIINTAKE MANIFOLD 
INSTALLATION). 

81d70323 

81d70323 
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MOUNT-FRONT 

REMOVAL 

2WD 
1. Disconnect negative battery cable. 

2. Raise vehicle. 

3. Remove engine mount through bolts. 

4. Raise engine using engine support fixture special 
tool # 8534. 

5. Remove engine mount to insulator bolts (1). 

6. Remove insulator (2) from engine. 

81011a73 

B101119b6 



9 - 2822 ENGINE· 5.7L .. SERVICE INFORMATION ------------ DR 

4WD 

1. Disconnect the negative cable from the battery. 

2. Raise the vehicle. 

3. Remove the skid plate. 
4. Remove the front crossmember (Refer to 13 - FRAME & BUMPERS/FRAME/FRONT CROSSMEMBER -

REMOVAL). 

5. Remove the engine oil filter. 

6. Support the engine using engine support fixture, special tool # 8534. 

7. Support the front axle with a suitable jack. 

S. Remove the (4) bolts that attach the engine mounts to the front axle. 

9. Remove the (3) bolts that attach the front axle to the left engine bracket. 

10. Lower the front axle. 

11. Remove the (6) through bolts 

12. Raise the engine far enough to be able to remove the left (4) and right (8) engine mounts. 

13. Remove the engine mounts (4,S). 
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INSTALLATION 

2WD 
1. Install insulator (2) on the engine. 

NOTE: For mount to engine block and left engine 
bracket to front axle bolts, apply Mopar® Lock and 
Seal Adhesive, Medium Strength Threadlocker. 

2. Install upper and lower mount mounting bolts. 
lighten bolts to 61 N·m (45 ft. Ibs.). 

3. Lower the engine using engine support fixture spe
cial tool # 8534. 

4. Install mount through bolts. 

5. lighten through bolts on both sides to 61 N·m (45 
ft. Ibs.). 

6. Lower vehicle. 

7. Connect negative battery cable. 

4WD 

81011873 

80d82c83 

NOTE: For mount to engine block and left engine bracket to front axle bolts, apply Mopar® Lock and Seal 
Adhesive, Medium Strength Threadlocker. 

1. Install the right (8) and left (4) side engine mounts to the front axle. Torque nuts to 94 N·m (70 ft. Ibs.). 

2. Raise the front axle into the frame and install the left and right side through bolts. Torque nuts to 94 N·m (70 ft. 
Ibs.). 
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3. Insert the two upper through bolts into the right and left side engine mounts and loose assemble the two nuts 
onto the through bolts. 

4. Lower the engine using engine support fixture special tool # 8534, until the left and right side engine brackets 
rest on the through bolts, and the lower engine bracket through holes align with the engine mounts, and the left 
engine bracket holes align with the front axle slots. 

5. Loose assemble the 3 bolts that attach the front axle to the left engine bracket. 

6. Loose assemble the lower through bolts. 

7. Torque the nuts for the 4 through bolts to 101 N·m (75 It Ibs.). 

8. Torque the 3 bolts that attach the front axle to the left engine bracket to 101 N·m (75 ft. Ibs.). 

9. Install the engine oil filter, if removed. 

10. Install the front crossmember (Refer to 13 - FRAME & BUMPERS/FRAME/FRONT CROSSMEMBER - INSTAL-
LATION). 

11. Install the skid plate. 

12. Lower the vehicle. 

13. Reconnect the negative battery cable. 
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MOUNT-REAR 

REMOVAL 
1. Raise the vehicle on a hoist. 

2. Using a suitable jack. support transmission. 

3. Remove the fasteners from the transmission mount 
(1 ). 

4. Remove the bolts (2) that attach the transmission 
mount to the engine bracket. 

5. Raise the transmission enough to remove the 
mount from the crossmember. 

6. Remove the mount. 

INSTALLATION 

NOTE: Threadlocking compound must be applied 
to the bolts before installation. 

1. Install the bolts (2) that attach the transmission 
mount to the transmission bracket. 

2. lighten the bolts to 61 N·m (45 ft.lbs.) torque. 

3. Lower the transmission so the transmission mount 
rests on the crossmember. and the studs of the 
transmission mount are aligned in the slots in the 
crossmember. 

4. Install the nuts onto the transmission mount studs 
through the crossmember access slot. 

5. lighten the nuts to 54 N·m (40 ft. Ibs.). 

81b8d5d5 

81b8d5d5 
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LUBRICA-rION 

DIAGNOSIS AND TESTING 

CHECKING ENGINE OIL PRESSURE 
1. Remove oil pressure sending unit and install gauge assembly C-3292. 

CAUTION: If oil pressure is 0 at idle, do not perform the 3000 RPM test. 

2. If oil pressure is 0 at idle, shut off engine. 

• Check for a clogged oil pick-up screen or a pressure relief valve stuck open. 

• Remove oil pan and inspect for debris. 
• Remove oil pressure relief valve. 
• Inspect oil pressure relief valve, if scored or damaged replace. 

• If pressure relief valve is ok, replace oil pump assembly. 

3. Run engine at 3,000 rpm, oil pressure should be 170 - 758 kPa (25 - 110 psi). 

4. Remove oil pressure gauge. 

5. Install oil pressure sensor. 

ENGINE OIL LEAK 
Begin with a thorough visual inspection of the engine, particularly at the area of the suspected leak. If an oil leak 
source is not readily identifiable, the following steps should be followed: 

1. Do not clean or degrease the engine at this time because some solvents may cause rubber to swell, temporarily 
stopping the leak. 

2. Add an oil soluble dye (use as recommended by manufacturer). Start the engine and let idle for approximately 15 
minutes. Check the oil dipstick to make sure the dye is thoroughly mixed as indicated with a bright yellow color 
under a black light. 

3. Using a black light, inspect the entire engine for fluorescent dye, particularly at the suspected area of oil leak. If 
the oil leak is found and identified, repair per service manual instructions. 

4. If dye is not observed, drive the vehicle at various speeds for approximately 24 km (15 miles), and repeat inspec
tion.lf the oil leak source is not positively identified at this time, proceed with the air leak detection test 
method. 

Air Leak Detection Test Method 
1. Remove the PCV valve from the IAFM. Cap or plug the PCV valve grommet. 

2. Attach an air hose with pressure gauge and regulator to the dipstick tube. 

CAUTION: Do not subject the engine assembly to more than 20.6 kPa (3 PSI) of test pressure. 

3. Gradually apply air pressure from 1 psi to 2.5 psi maximum while applying soapy water at the suspected source. 
Adjust the regulator to the suitable test pressure that provide the best bubbles which will pinpoint the leak 
source. If the oil leak is detected and identified, repair per service manual procedures. 

4. If the leakage occurs at the rear oil seal area, refer to the section, Inspection for Rear Seal Area Leak. 

5. If no leaks are detected, turn off the air supply and remove the air hose and all plugs and caps. Install the PCV 
valve. 

6. Clean the oil off the suspect oil leak area using a suitable solvent. Drive the vehicle at various speeds approx
imately 24 km (15 miles). Inspect the engine for signs of an oil leak by using a black light. 

INSPECTION FOR REAR SEAL AREA LEAKS 
Since it is sometimes difficult to determine the source of an oil leak in the rear seal area of the engine, a more 
involved inspection is necessary. The following steps should be followed to help pinpoint the source of the leak. 

If the leakage occurs at the crankshaft rear oil seal area: 

1. Disconnect the battery. 
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2. Raise the vehicle. 
3. Remove torque converter or clutch housing cover and inspect rear of block for evidence of oil. Use a black light 

to check for the oil leak: 

a. Circular spray pattern generally indicates seal leakage or crankshaft damage. 

b. Where leakage tends to run straight down, possible causes are a porous block, distributor seal, camshaft 
bore cup plugs oil galley pipe plugs, oil filter runoff, and main bearing cap to cylinder block mating surfaces. 

4. If no leaks are detected, pressurize the crankcase as outlined in the, Inspection (Engine oil Leaks in general) 

CAUTION: Do not exceed 20.6 kPa (3 psi). 

5. If the leak is not detected, very slowly turn the crankshaft and watch for leakage. If a leak is detected between 
the crankshaft and seal while slowly turning the crankshaft, it is possible the crankshaft seal surface is damaged. 
The seal area on the crankshaft could have minor nicks or scratches that can be polished out with emery cloth. 

CAUTION: Use extreme caution when crankshaft polishing is necessary to remove minor nicks and 
scratches. The crankshaft seal flange is especially machined to complement the function of the rear oil seal. 

6. For bubbles that remain steady with shaft rotation, no further inspection can be done until disassembled. 
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OIL 

STANDARD PROCEDURE 

ENGINE OIL SERVICE 
The engine oil level indicator is located at the left hand of the engine on the S.7L engines. 

CRANKCASE OIL LEVEL INSPECTION 

CAUTION: Do not overfill crankcase with engine oil, pressure loss or oil foaming can result. 

Inspect engine oil level approximately every 800 kilometers (500 miles). Unless the engine has exhibited loss of oil 
pressure, run the engine for about ten minutes before checking oil level. Checking engine oil level on a cold engine 
is not accurate. 

To ensure proper lubrication of an engine, the engine oil must be maintained at an acceptable level. The acceptable 
levels are indicated between the ADD and SAFE marks on the engine oil dipstick. 

1. Position vehicle on level surface. 

2. With engine OFF, allow approximately five minutes for oil to settle to bottom of crankcase, remove engine oil 
dipstick. 

3. Wipe dipstick clean. 

4. Install dipstick and verify it is seated in the tube. 

5. Remove dipstick, with handle held above the tip, take oil level reading. 

6. Add oil only if level is below the ADD mark on dipstick. 

ENGINE OIL CHANGE 
Change engine oil at mileage and time intervals described in Maintenance Schedules (Refer to LUBRICATION & 
MAINTENANCE/MAINTENANCE SCHEDULES - DESCRIPTION). 

Run engine until achieving normal operating temperature. 

1. Position the vehicle on a level surface and turn engine off. 

2. Hoist and support vehicle on safety stands. 

3. Remove oil fill cap. 

4. Place a suitable drain pan under crankcase drain. 

5. Remove drain plug from crankcase and allow oil to drain into pan. Inspect drain plug threads for stretching or 
other damage. Replace drain plug if damaged. 

6. Install drain plug in crankcase. Tighten to 34 N·m ( 25 ft. Ibs.). 

7. Lower vehicle and fill crankcase with specified type and amount of engine oil described in this section. 

8. Install oil fill cap. 

9. Start engine and inspect for leaks. 

10. Stop engine and inspect oil level. 

USED ENGINE OIL DISPOSAL 
Care should be exercised when disposing used engine oil after it has been drained from a vehicle engine. Refer to 
the WARNING at beginning of this section. 
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FILTER-ENGINE OIL 

REMOVAL 
All engines are equipped with a high quality full-flow, 
disposable type oil filter. DaimlerChrysler Corporation 
recommends a Mopar® or equivalent oil filter be used. 

1. Position a drain pan under the oil filter. 

2. Using a suitable oil filter wrench loosen filter (3). 

3. Remove oil filter. 

4. When filter separates from cylinder block oil filter 
boss, tip gasket end upward to minimize oil spill. 
Remove filter from vehicle. 

NOTE: Make sure filter gasket was removed with 
filter. 

5. With a wiping cloth, clean the gasket sealing surface of oil and grime. 

INSTALLATION 
1. Lightly lubricate oil filter gasket (2) with engine oil. 

2. Thread filter (3) onto adapter nipple. When gasket 
makes contact with sealing surface, hand tighten 
filter one half turn, or 180°,do not over tighten. 

3. Add oil, verify crankcase oil level and start engine. 
Inspect for oil leaks. 
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PAN - ENGINE OIL 

REMOVAL 
1. Disconnect the negative battery cable. 

2. Install engine support fixture # 8534. Do not raise 
engine at this time. 

3. For 2WD vehicles, Remove both engine mount to 
frame through bolts. 

4. For 4WD vehicles, Loosen both left and right side 
engine mount bracket to mount bolts, and remove 
the lower bolt on each side. The upper hole in the 
engine bracket is slotted. 

5. Remove the structural dust cover (1). (Refer to 9 -
ENGINE/ENGINE BLOCK/STRUCTURAL COVER· 
REMOVAL). 

6. Drain engine oiL 

7. Remove the front crossmember (Refer to 13 -
FRAME & BUMPERS/FRAME/FRONT CROSS
MEMBER - REMOVAL). 
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CAUTION: Only raise the engine enough to pro
vide clearance for oil pan removal. Check for 
proper clearance at fan shroud to fan and cowl to 
intake manifold. 

8. Raise engine using special tool # 8534 to provide 
clearance to remove oil pan. 

9. Remove the nuts from the transmission mount to 
crossmember. 

10. Using suitable transmission jack, raise the trans
mission approximately 3 inches off of the cross~ 
member. 

NOTE: Do not pry on oil pan or oil pan gasket. 
Gasket is integral to engine windage tray and does 
not come out with oil pan. 

11. Remove the oil pan mounting bolts using the 
sequence above, and remove oil pan. 

NOTE: The double ended oil pan studs must be 
installed in the same location that they were 
removed from. 

12. Unbolt oil pump pickup tube and remove tube. 

81388b32 IFWD> 

NOTE: When the oil pan is removed, a new oil pan gasketJwindage tray assembly must be installed. The old 
gasket cannot be reused. 

13. Discard the integral windage tray and gasket and replace. 
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INSTALLATION 

1. Cfean the oil pan gasket mating suriace of the block and oil pan. 

NOTE: Mopar® Engine RTV must be applied to the 4 T-joints, (area where front cover, rear retainer, block, 
and oil pan gasket meet). The bead of RTV should cover the bottom of the gasket. This area is approxi
mately 4.5 mm x 25 mm in each of the 4 T-joint locations. 

2. Apply Mopar® Engine RTV at the 4 T- joints (1,2). 
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NOTE: When the oil pan is removed, a new inte
gral windage tray and gasket assembly must be 
installed. The old gasket cannot be reused. 

3. Install a new integral windage tray and gasket. 

4. Reinstall the oil pump pickup tube with new o-ring. 
Tighten tube to pump fasteners to 28 N·m (250 in. 
Ibs.). 

NOTE: The double ended oil pan studs must be 
installed in the same location that they were 
removed from. 

5. Position the oil pan and install the mounting bolts 
and studs. Tighten the mounting bolts to 12 N·m 
(105 in.lbs.), using the sequence above. 

6. Lower the transmission onto the crossmember. 
Install n'uts, and tighten. 

7. Lower the engine into mounts using Engine Sup
port Fixture 8534. 

8. For 2WD vehicles, Install both the left and right 

81388b32 

side engine mount through bolts. Tighten the nuts to 68 N·m (50 ft. Ibs.). 

9. For 4WD vehicles, Install both the left and right side engine mount bracket to mount bolts. Tighten the nuts to 
68 N·m (50 ft. Ibs.). 

10. Remove Engine Support Fixture 8534. 
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11. Install the structural cover (1) (Refer to 9 -
ENGINE/ENGINE BLOCK/STRUCTURAL COVER 
- INSTALLATION). 

12. Install the front crossmember (Refer to 13 -
FRAME & BUMPERS/FRAME/FRONT CROSS
MEMBER - INSTALLATION). 

13. Fill engine oil. 

14. Reconnect the negative battery cable. 

15. Start engine and check for leaks. 

STRUCTURAL 
COVER 

80b897e3 
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PUMP - ENGINE OIL 

DESCRIPTION 

810115ad 

The lubrication system is a full flow filtration pressure feed type. 
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REMOVAL 

1. Remove the oil pan and pick-up tube (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - REMOVAL). 

2. Remove the timing chain cover (Refer to 9 - ENGINENALVE TIMINGfflMING BELT I CHAIN COVER(S) -
REMOVAL). 

3. Remove the four bolts, and the oil pump. 

CLEANING 
1. Wash all parts ina suitable solvent. 
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INSPECTION 

CAUTION: Oil pump pressure relief valve and 
spring should not be removed from the oil pump. 
If these components are disassembled and or 
removed from the pump the entire oil pump 
assembly must be replaced. 

1. Remove the pump cover. 

2. Clean all parts thoroughly. Mating surface of the oil 
pump housing should be smooth. If the pump cover 
is scratched or grooved the oil pump assembly 
should be replaced. 

3. Slide outer rotor into the body of the oil pump. 
Press the outer rotor to one side of the oil pump 
body and measure clearance between the outer 
rotor (2) and the body. If the measurement is 
0.235mm (0.009 in.) or more the oil pump assem
bly must be replaced. 

4. Install the inner rotor in the into the oil pump body. 
Measure the clearance between the inner (3) and 
outer rotors (1). If the clearance between the rotors 
is 0.150 mm (0.006 in.) or more the oil pump 
assembly must be replaced. 

5. Place a straight edge (1) across the body of the oil 
pump (between the bolt holes), if a feeler gauge (2) 
of 0.095 mm (0.0038 in.) or greater can be inserted 
between the straightedge and the rotors, the pump 
must be replaced. 

6. Reinstall the pump cover. Tighten fasteners to 15 
N·m (132 in. Ibs.). 

NOTE: The 5.7 Oil pump is serviced as an assem
bly. In the event the oil pump is not functioning or 
out of specification it must be replaced as an 
assembly. 

9 • 2837 
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INSTALLArlON 

1. Position the oil pump onto the crankshaft and install the 4 oil pump retaining bolts. 

2. Tighten the oil pump retaining bolts to 28 N·m (250 in. Ibs.). 

3. Install the timing chain cover (Refer to 9 - ENGINENALVE TIMINGITIMING BELT / CHAIN COVER(S) - INSTAL
LATION). 

4. Install the pick-up tube and oil pan (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - INSTALLATION). 
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MANIFOLD - INTAKE 

DESCRIPTION 
The intake manifold is made of a composite material and features long runners which maximizes low end torque. 
The intake manifold uses single plane sealing which consist of eight individual press in place port gaskets to prevent 
leaks. 

DIAGNOSIS AND TESTING 

INTAKE MANIFOLD LEAKAGE 
An intake manifold air leak is characterized by lower than normal manifold vacuum. Also, one or more cylinders may 
not be functioning. 

WARNING: USE EXTREME CAUTION WHEN THE ENGINE IS OPERATING. DO NOT STAND IN A DIRECT LINE 
WITH THE FAN. DO NOT PUT YOUR HANDS NEAR THE PULLEYS, BELTS OR THE FAN. DO NOT WEAR 
LOOSE CLOTHING. 

1. Start the engine. 

2. Spray a small stream of water at the suspected leak area. 

3. If a change in RPM is observed the area of the suspected leak has been found. 

4. Repair as required. 

REMOVAL 
1. Disconnect negative cable from battery. 

2. Remove resonator assembly and air inlet hose. 

3. Disconnect electrical connectors for the following components: 
• Manifold Absolute Pressure (MAP) Sensor 
• Intake Air Temperature (lAT) Sensor 
• Throttle Position (TPS) Sensor 
• Coolant Temperature (CTS) Sensor 

4. Disconnect brake booster hose and positive crankcase ventilation (PCV) hose. 

5. Remove generator and set aside. 

NOTE: It is not necessary to remove lines or remove freon from AlC compressor. 

6. Remove air conditioning compressor and set aside .. 

7. Bleed fuel system (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY - STANDARD PROCEDURE). 

8. Remove intake manifold retaining fasteners in a crisscross pattern starting from the outside bolts and ending at 
the middle bolts. 

9. Remove intake manifold and IAFM as an assembly. 

CLEANING 

NOTE: There is NO approved repair procedure for the intake manifold. If severe damage is found during 
inspection, the intake manifold must be replaced. 

Before installing the intake manifold thoroughly clean the mating surfaces. Use a suitable cleaning solvent, then air 
dry. 
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INSPECTION 
1. Inspect the intake sealing surface for cracks, nicks and distortion. 

2. Inspect the intake manifold vacuum hose fittings for looseness or blockage. 

3. Inspect the manifold to throttle body mating surface for cracks, nicks and distortion. 

INSTALLATION 
1. Install intake manifold seals. 

2. Position intake manifold and IAFM. 

3. Install intake manifold retaining bolts, and tighten in sequence from the middle bolts towards the outside in a 
crisscross pattern. Torque fasteners to 12 N·m (105 in. Ibs.). 

4. Connect electrical connectors for the following components: 
• Manifold Absolute Pressure (MAP) Sensor 
• Intake Air Temperature (IAT) Sensor 
• Throttle Position (TPS) Sensor 
• Coolant Temperature (CTS) Sensor 
• Idle Air Control (lAC) Motor 

5. Install generator. 

6. Install AlC compressor. 

7. Connect Brake booster hose and Positive crankcase ventilation (PCV) hose. 

8. Install resonator assembly and air inlet hose. 

9. Connect negative cable to battery. 
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MANIFOLD - EXHAUST 

DESCRIPTION 
The exhaust manifolds are log style with a patented flow enhancing design to maximize periormance. The exhaust 
manifolds are made of high silicon molybdenum cast iron. A perforated core graphite exhaust manifold gasket is 
used to improve sealing to the cylinder head. The exhaust manifolds are covered by a three layer laminated heat 
shield for thermal protection and noise reduction. The heat shields are fastened with a torque prevailing nut that is 
backed off slightly to allow for the thermal expansion of the exhaust manUold. 

OPERATION 
The exhaust manifolds colleCt the engine exhaust exiting the combustion chambers, then channels the exhaust 
gases to the exhaust pipes attached to the manifolds. 

REMOVAL 

814435ba 
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1. Disconnect negative battery cable. 

2. Raise vehicle. 

3. Remove exhaust pipe to manifold bolts. 
4. Lower vehicle. 

5. Install engine support fixture special tool #8534. 

6. Raise engine enough to remove manifolds. 

CAUTION: Do not damage engine harness while 
raising the engine. 

7. Remove heat shield. 

8. Remove manifold bolts using sequence provided. 

9. Remove manifold and gasket. 

CLEANING 

81443539 

Clean mating surfaces on cylinder head and manifold. Wash with solvent and blow dry with compressed air. 

INSPECTION 
Inspect manifold for cracks. 

Inspect mating surfaces of manifold for flatness with a straight edge. Gasket surfaces must be flat within 0.2 mm per 
300 mm (0.008 inch per foot). 

INSTALLATION 

814435ba 
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1. Install manifold gasket and manifold. 

2. Install manifold bolts and tighten using sequence 
provided to 25 N·m (18 ft. Ibs.). 

3. Install heat shield and tighten nuts to 15 N·m (11 ft. 
Ibs.). 

4. Lower engine. 

CAUTION: Do not damage engine harness while 
lowering the engine. 

5. Remove engine support fixture from engine. 

6. Raise vehicle. 

7. Tighten right and left side engine mount through 
bolts. 

8. Install exhaust flange to pipe bolts. 

9. Lower vehicle. 

10. Connect negative battery cable. 

81443539 
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COVER - TIMING 

REMOVAL 
1. Disconnect the battery negative cable. 

2. Remove the engine cover. 

3. Remove air cleaner assembly. 

4. Drain cooling system. 

5. Remove accessory drive belt. 

6. Remove fan and fan drive assembly. 

7. Remove coolant bottle and washer bottle. 

8. Remove fan shroud. 

NOTE: It is not necessary to disconnect Ale lines 
or discharge refrigerant. 

9. Remove AlC compressor and set aside. 

10. Remove the generator. 

11. Remove upper radiator hose. 

12. Disconnect both heater hoses at timing cover. 

13. Disconnect lower radiator hose at engine. 

14. Remove accessory drive belt tensioner and both 
idler pulleys. 

15. Remove crankshaft damper (2) (Refer to 9 -
ENGINE/ENGINE BLOCKNIBRATION DAMPER - REMOVAL). 

NOTE: Do not remove the hoses from the power steering pump. 

16. Remove power steering pump and set aside. 

17. Remove the dipstick support bolt. 

18. Drain the engine oil. 
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19. Remove the oil pan and pick up tube (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - REMOVAL). 

NOTE: It is not necessary to remove water pump for timing cover removal. 

20. Remove timing cover bolts and remove cover. 

21. Verify that timing cover slide bushings (1) are located in timing cover. 

INSTALLATION 

1. Clean timing chain cover and block surface. 

NOTE: Always install a new gasket on timing cover. 

2. Verify that the slide bushings (1) are installed in timing cover. 

3. Install cover and new gasket. Tighten fasteners to 28 N·m (250 in. Ibs.). 

NOTE: The large lifting stud is tightened to 55 N·m (40 ft. Ibs.). 
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4. Install the oil pan and pick up tube (Refer to 9 -
ENGINE/LUBRICATION/OIL PAN - INSTALLA
TION). 

5. Install the Ale compressor. 

6. Install the generator. 

7. Install power steering pump. 

8. Install the dipstick support bolt. 

9. Install the thermostat housing. 

10. Install crankshaft damper (Refer to 9 - ENGINE/ 
ENGINE BLOCKNIBRATION DAMPER - INSTAL
LATION). 

11. Install accessory drive belt tensioner assembly 
and both idler pulleys. 

12. Install radiator lower hose. 

13. Install both heater hoses. 

14. Install the cooling module. 

15. Install the accessory drive belt. 

16. Install the coolant bottle and washer bottle. 

17. Install the upper radiator hose. 

18. Install the air cleaner assembly. 

19. Fill cooling system. 

20. Refill engine oil. 
21. Connect the battery negative cable. 

81388b32 
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-riMING CHAIN & SPROCKETS 

REMOVAL 

1. Disconnect battery negative cable. 

2. Drain cooling system. 

3. Remove liming Chain Cover (1). 

4. Re·instaU the vibration damper bolt finger tight. 
Using a suitable socket and breaker bar, rotate the 
crankshaft to align timing chain sprockets and key
ways as shown. 

CAUTION: The camshaft pin and the slot in the 
cam sprocket must be clocked at 12:00 (2). The 
crankshaft keyway must be clocked at 2:00 (3). 
The crankshaft sprocket must be installed so that 
the dots and or paint marking is at 6:00. 

81()15542 
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5. Remove oil pump. 

81<Wa2c1 

6. Retract tensioner shoe (1) until hole in shoe lines up with hole in bracket.. 
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7. Install Tensioner Pin 8514 (1) into the holes. 

8. Remove camshaft sprocket attaching bolt and 
remove timing chain with crankshaft and camshaft 
sprockets (2). 

9. If tensioner assembly is to be replaced, remove the 
tensioner to block bolts and remove tensioner 
assembly. 

8!015542 
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INSTALLATION 

8144e2c1 

1. If tensioner (1) assembly is being replaced. install tensioner and mounting bolts. Tighten bolts to 28 N·m (250 in. 
Ibs.). 

2. Retract tensioner (2) if required. 

CAUTION: The timing chain must be installed with 
the single plated link aligned with the dot and or 
paint marking on the camshaft sprocket. The 
crankshaft sprocket is aligned with the dot and or 
paint marking on the sprocket between two plated 
timing chain links. 

CAUTION: The camshaft pin and the slot in the 
cam sprocket must be clocked at 12:00. The 
crankshaft keyway must be clocked at 2:00. The 
crankshaft sprocket must be installed so that the 
dots and or paint marking is at 6:00. 

3. Place timing chain around both sprockets with tim
ing marks aligned with the plated links. 

4. Slide both sprockets (2,3) evenly over their respec
tive shafts and check alignment of timing marks. 

5. Install the camshaft bolt. Tighten the bolt to 122 
N·m (90 ft. Ibs.). 

81015542 
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6. Remove tensioner pin. (1) Again, verify alignment 
of timing marks. 

7. Jnstall the oil pump (Refer to 9 - ENGINE/LUBRICATION/OIL PUMP - INSTALLATION). 

8. Install the oil pan and pick up (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - INSTALLATION). 
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9. Install the timing chain cover (Refer to 9 - ENGINENALVE TIMJNGfTlMING BELT / CHAIN COVER(S) - INSTAL-
LATION). 

10. Fill engine with oil. 

11. Fill cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE). 

12. Connect battery negative cable. 

13. Start engine and check for leaks. 
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TENSIONER - TIMING CHAIN 

DESCRIPTION 
The timing chain tensioner is a stamped steel constant tension mechanical design. It is mounted to the front of the 
engine, behind the timing chain drive. 

OPERATION 
The timing chain tension is maintained by routing the timing chain through the tensioner assembly. A nylon covered 
spring steel arm presses on the timing chain maintaining the correct chain tension. 

REMOVAL 
1. Remove timing chain (Refer to 9 - ENGINENALVE 

TIMINGITIMING BELT/CHAIN AND SPROCKETS
REMOVAL). 

2. Remove timing chain tensioner (2). 

INSTALLATION 
1. Install timing chain tensioner (2). 

2. Install timing chain (Refer to 9 - ENGINENALVE 
TIMINGITIMING BELT/CHAIN AND SPROCKETS -
INSTALLATION). 
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ENGINE - 5.9L DIESEL - SERVICE INFORMATION 

DESCRIPTION 

81025fe5 

The cylinder block is constructed of cast iron. The casting is a skirted design which incorporates longitudal ribs for 
superior strength and noise reduction. The block incorporates metric straight thread a-ring fittings at lubrication oil 
access points. The engine is manufactured witt¥:the cylinders being a non-sleeved type cylinder. However, one 
approved service method is to bore out the cylinders and add cylinder sleeves to the cylinder block. 

The cylinders are numbered front to rear ; 1 to 6. The 
firing order is 1-5-3-6-2-4. 

J9409·107 
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DIAGNOSIS AND TESTING 

ENGINE DIAGNOSIS - MECHANICAL 

CONDITION POSSIBLE CAUSES CORRECTION 

LUBRICATING OIL 1. Low oil level. 1. (a) Check and fill with clean engine oil. 
PRESSURE LOW 

(b) Check for a severe external oil leak that 
could reduce the pressure. 

2. Oil viscosity thin, diluted or wrong 2. (a) Verify the correct engine oil is being 
specification. used. (Refer to LUBRICATION & 

MAINTENANCE/FLUID TYPES -
DESCRIPTION). 

(b) Look for reduced viscosity from fuel 
dilution. 

3. Improperly operating pressure 3. Verify the pressure switch is functioning 
switch/gauge. correctly. If not, replace switch/gauge. 

4. Relief valve stuck open. 4. Check/replace valve. 

6. If cooler was replaced. shipping 6. Check/remove shipping plugs. 
plugs may have been left in cooler 

7. Worn oil pump. 7. Check and replace oil pump. 

8. Suction tube loose or seal leaking. 8. Check and replace seal. 

9. Loose main bearing cap. 9. Check and install new bearing. Tighten 
cap to proper torque. 

10. Worn bearings or wrong bearings 10. Inspect and replace connecting rod or 
installed. main bearings. Check and replace directed 

piston cooling nozzles. 

11. Directed piston cooling nozzles 11. Check directed piston cooling nozzles 
under piston, bad fit into main position. 
carrier. 

12. Loose oil rifle plug with saddle·jet 12. Tighten oil rifle plug. 
style nozzles 

13. Loose directed piston cooling 13. Tighten directed piston cooling nozzle. 
nozzle. 

14. Both J-jet and saddle jet style 14. Install correct style jet. 
cooling nozzle installed. 

LUBRICATING OIL 1. Pressure switch/gauge not 1. Verify pressure switch is functioning 
PRESSURE TOO HIGH operating properly. correctly. tf not, replace switch/gauge. 

ENGINE BREATHER 2. Engine running too cold. 2. Refer to Coolant Temperature Below 
RESTRICTED Normal (Refer to 7 - COOLING -

DIAGNOSIS AND TESTING). 

3. Oil viscosity too thick. 3. Make sure the correct on is being used. 
(Refer to LUBRICATION & 
MAINTENANCE/FLUID TYPES -
DESCRIPTION). 

4. Oil pressure relief valve stuck 4. Check and replace valve. 
closed or binding 

LUBRICATING OIL LOSS 1. External leaks. 1. Visually inspect for oil leaks. Repair as 
required. 
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CONDITION POSSIBLE CAUSES CORRECTION 

2. Crankcase being overfilled. 2. Verify that the correct dipstick is being 
used. 

3. Incorrect oil specification or 3. (a) Make sure the correct oil is being 
viscosity. used (Refer to LUBRICATION & 

MAINTENANCE/FLUID TYPES -
DESCRIPTION). 

(b) Look for reduced viscosity from dilution 
with fuel. 

(c) Reviewlreduce oil change intervals. 

4. Oil cooler leak 4. Check and replace the oil cooler. 

5. High blow-by forcing oil out the 5. Check the breather tube area for signs of 
breather. oil loss. Perform the required repairs. 

6. Turbocharger leaking oil to the air 6. Inspect the air ducts for evidence of oil 
intake. transfer. Repair as required. 

COMPRESSION KNOCKS 1. Air in the fuel system. 1. Identify location of air leak and repair. Do 
not bleed high pressure fuel system. 

2. Poor quality fuel or water/gasoline 2. Verify by operating from a temporary 
contaminated fuel. tank with good fuel. Clean and flush the 

fuel tank. Replace fuel/water separator filter. 

3. Engine overloaded. 3. Verify the engine load rating is not being 
exceeded. 

4. Improperly operating injectors. 4. Check and replace misfiring/inoperative 
injectors. 

EXCESSIVE VIBRATION 1. Loose or broken engine mounts. 1. Replace engine mounts. 

2. Damaged fan or improperly 2. Check and replace the vibrating 
operating accessories. components. 

3. Improperly operating vibration 3. Inspect/replace vibration damper. 
damper 

4. Improperly operating electronically 4. Inspect/replace fan drive. 
controlled viscous fan drive. 

5. Worn or damaged generator 5. Check/replace generator. 
bearing. 

6. Flywheel housing misaligned. 6. Check/correct flywheel alignment. 

7. Loose or broken power 7. Inspect the crankshaft and rods for 
component. damage that causes an unbalance 

condition. Repair/replace as required. 

8. Worn or unbalanced driveline 8. Check/repair driveline components. 
components. 

EXCESSIVE ENGINE 1. Drive belt squeal, insufficient 1. Check the automatic tensioner and 
NOISES tension or abnormally high loading. inspect the drive belt. Make sure water 

pump. tensioner pulley, fan hub, generator 
and power steering pump turn freely. 

2. Intake air or exhaust leaks. 2. Refer to Excessive Exhaust Smoke 
(Refer to 9 - ENGINE DIAGNOSIS AND 
TESTING). 

3. Excessive valve lash. 3. Adjust valves. Make sure the push rods 
are not bent and rocker arms, adjusting 
screws, crossheads, are not severely worn. 
Replace bent or severely worn components. 
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CONDITION POSSIBLE CAUSES CORRECTION 

4. Turbocharger noise. 4. Check turbocharger impeller and turbine 
wheel for housing contact. Repair/replace 
as required. 

5. Gear train noise. 5. Visually inspect and measure gear 
backlash. Replace gears as required. 

6. Power function knock. 6. Check/replace rod and main bearings. 

OFF-IDLE ENGINE SPEED LOW DURING COLD START 

Dependent upon engine coolant temperature, the Engine Control Module (ECM) will temporarily delay (limit) the 
maximum engine speed when the vehicle is not moving. For automatic transmission equipped vehicles, the maxi
mum engine speed is temporarily delayed when the vehicle speed is less than one mph, and when the transmission 
selector is in either the neutral or park position. For manual transmission equipped vehicles, the maximum engine 
speed is temporarily delayed when the vehicle speed is less than one mph. This ECM feature is used to protect the 
engine turbocharger. By temporarily limiting the vehicle engine speed, the shaft speed of the engine turbocharger is 
controlled to a low speed. This delay in maximum engine and turbocharger shaft speed allows for sufficient oillubri
cation to the turbocharger shaft bearings. Satisfactory oil lubrication of the turbocharger shaft bearings is important 
for long term turbocharger durability. The maximum engine speed for the 5.9l engine is temporarily limited to 1,600 
RPM's when the above conditions are met. The 6.7l engine speed is temporarily limited to 1,200 RPM's when the 
above conditions are met. The length of time that the maximum engine speed is temporarily limited is dependent 
upon engine coolant temperature. Refer to the table to determine the amount of Time Delay. 

NOTE: The time delay values supplied in the table are an approximation and may vary per application. 

ENGINE TEMPERATURE TIME DELAY 

- 35° F (-37°C) 45.2 secs. 

- 20° F (-28°C) 34.6 secs. 

- 10° F (-23°C) 28.8 secs. 

- 0° F (-17°C) 24.2 secs. 

+ 10° F (-12°C) 20.2 sees. 

+ 20° F (-7°C) 17.0 sees. 

+ 35° F (2°C) 13.0 secs. 

+ 45° F (7°C) 10.8 secs. 

+ 55° F (13°C) 9.0 secs. 

+ 70° F (21°C) 7.0 secs. 

SMOKE DIAGNOSIS CHARTS 
The following charts include possible causes and corrections for excess or abnormal exhaust smoke. Small 
amounts of exhaust smoke (at certain times) are to be considered normal for a diesel powered engine. 

EXCESSIVE BLACK SMOKE 

POSSIBLE CAUSE CORRECTION 

Air filter dirty or plugged. Check Filter Minder® at air filter (Refer to 9 - ENGINE! 
AIR INTAKE SYSTEM/AIR CLEANER ElEMENT-
REMOVAL). 

Air intake system restricted. Check entire air intake system including all hoses and 
tubes for restrictions, collapsed parts or damage. 
Repair/replace as necessary. 
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EXCESSIVE BLACK SMOKE 

POSSIBLE CAUSE CORRECTION 
Air Leak in Intake System. Check entire air intake system (Refer to 11 - EXHAUST 

SYSTEMrrURBOCHARGER SYSTEM/CHARGE AIR 
COOLER AND PLUMBING - DIAGNOSIS AND 
TESTING) including all hoses and tubes for cracks, 
loose clamps and/or holes in rubber ducts. Also check 
intake manifold for loose mounting hardware. 

Diagnostic Trouble Codes (DTC's) active or multiple, 
intermittent DTC's. 

Refer to Powertrain Diagnostic Procedures Information. 

Engine Control Module (ECM) not calibrated or ECM Refer to Powertrain Diagnostic Procedures Information. 
has incorrect calibration. 

Exhaust system restriction is above specifications. Check exhaust pipes for damage/restrictions. Repair as 
necessary. 

Fuel grade is not correct or fuel quality is poor. Temporarily change fuel brands and note condition. 
Change brand if necessary. 

Fuel injection pump malfunctioning. A DTC may have been set. If so, refer to Powertrain 
Diagnostic Procedures Information. 

Fuel injector malfunctioning. A DTC may have been set. Perform "Cylinder 
Performance Test" or "Cylinder Cutout Test" using the 
scan tool to isolate individual cylinders. Also refer to 
Powertrain Diagnostic Procedures Information and, to 
(Refer to 9 - ENGINE DIAGNOSIS AND TESTING). 

Fuel return system restricted. Check fuel return lines for restriction. 

Intake manifold restricted. Remove restriction. 

Manifold Air Pressure (Boost) Sensor or sensor circuit A DTC should have been set. Refer to Powertrain 
malfunctioning. Diagnostic Procedures Information. 

Raw fuel in intake manifold. Fuel injectors leaking on engine shutdown. Do Fuel 
Injector Test (Refer to 9 - ENGINE - DIAGNOSIS AND 
TESTING). 

Turbocharger air intake restriction. Remove restriction. 

Turbocharger damaged. (Refer to 11 - EXHAUST SYSTEMrrURBOCHARGER 
SYSTEMrrURBOCHARGER -INSPECTION). 

Turbocharger has excess build up on compressor (Refer to 11 - EXHAUST SYSTEMrrURBOCHARGER 
wheel and/or diffuser vanes. SYSTEMrrURBOCHARGER CLEANING). 

Turbocharger wheel clearance out of speCification. (Refer to 11 - EXHAUST SYSTEMrrURBOCHARGER 
SYSTEMrrURBOCHARGER - INSPECTION). 

EXCESSIVE WHITE SMOKE 

POSSIBLE CAUSE CORRECTION 

Air in fuel supply: Possible leak in fuel supply side. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) 

Coolant leaking into combustion chamber. Do pressure test of cooling system (Refer to 7 -
COOLING - DIAGNOSIS AND TESTING). 

Diagnostic Trouble Codes (DTC's) active or multiple, Refer to Powertrain Diagnostic Procedures Information. 
intermittent DTC's. 

In very cold ambient temperatures, engine block heater (Refer to 7 - COOLING/ENGINE/ENGINE BLOCK 
is malfunctioning (if equipped). HEATER - REMOVAL). 
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EXCESSIVE WHITE SMOKE 

POSSIBLE CAUSE CORRECTION 

Engine coolant temperature sensor malfunctioning. A DTC should have been set. Refer to Powertrain 
Diagnostic Procedures Information. Also check 
thermostat operation (Refer to 7 - COOLING/ENGINE/ 
ENGINE COOLANT THERMOSTAT - DIAGNOSIS AND 
TESTING). 

Engine Control Module (ECM) not calibrated or has A DTC should have been set. Refer to Powertrain 

incorrect calibration. Diagnostic Procedures Information. 

Fuel filter plugged. Refer to Powertrain Diagnostic Manual for fuel system 
testing. 

Fuel grade not correct or fuel quality is poor. Temporarily change fuel brands and note condition. 
Change brand if necessary. 

Fuel heater element or fuel heater temperature sensor Refer to Fuel Heater Testing (Refer to 9 - ENGINE .. 
malfunctioning. This will cause wax type build-up in fuel DIAGNOSIS AND TESTING) 
filter. 

Fuel injector malfunctioning. A DTC should have been set. Perform "Cylinder 
Performance Test" or "Cylinder cutout Test" using DRB 
scan tool to isolate individual cylinders. Also refer to 
Powertrain Diagnostic Procedures Information and, 
(Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

Fuel injector hold-downs loose. Torque to specifications. 

Fuel injector protrusion not correct. Check washer (shim) at bottom of fuel injector for 
correct thickness. (Refer to 14 - FUEL SYSTEM/FUEL 
INJECTION/FUEL INJECTOR - INSTALLATION) 

Fuel injection pump malfunctioning. A DTC should have been set. Refer to Powertrain 
Diagnostic Procedures Information. 

Fuel supply side restriction. Refer to Powertrain Diagnostic Manual for fuel system 
testing. 

Fuel transfer (lift) pump malfunctioning. A DTC may have been set. Refer to Powertrain 
Diagnostic Procedures Information. 

Intake/Exhaust valve adjustments not correct (too tight). (Refer to 9 - ENGINE/CYLINDER HEAD/INTAKE/ 
EXHAUST VALVES & SEATS - STANDARD 
PROCEDURE). 

Intake manifold air temperature sensor malfunctioning. A DTC should have been set. Refer to Powertrain 
Diagnostic Procedures Information. 

Intake manifold heater circuit not functioning correctly in A DTC should have been set. Refer to Powertrain 
cold weather. Diagnostic Procedures Information. Also check heater 

elements for correct operation. 

Intake manifold heater elements not functioning A DTC should have been set if heater elements are 
correctly in cold weather. malfunctioning. Refer to Powertrain Diagnostic 

Procedures Information. 

Internal engine damage (scuffed cylinder). Analyze engine oil and inspect oil filter to locate area of 
probable damage. 

Restriction in fuel supply side of fuel system. Refer to Powertrain Diagnostic Manual for fuel system 
testing. 
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EXCESSIVE BLUE SMOKE 

POSSIBLE CAUSE CORRECTION 

Dirty air cleaner or restricted turbocharger intake duct. Check Filter Minder® at air filter housing. (Refer to 9 -
ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
ELEMENT - REMOVAL). 

Air leak in boost system between turbocharger Service air charge system .. 
compressor outlet and intake manifold. 

Obstruction in exhaust manifold. Remove exhaust manifold and inspect for blockage 
(Refer to 9 - ENGINE/MANIFOLDS/EXHAUST 
MANIFOLD - REMOVAL). 

Restricted turbocharger drain tube. Remove turbocharger drain tube and remove 
obstruction. 

Crankcase ventilation system plugged. Inspect crankcase ventilation system for function 

Valve seals are worn, brittle, or improperly installed. Replace valve stem oil seals (Refer to 9 - ENGINE! 
CYLINDER HEAD/INTAKE/EXHAUST VALVES & 
SEATS - REMOVAL). 

Valve stems and/or guides are worn. Remove valves and inspect valves and guides. (Refer 
to 9 - ENGINE/CYLINDER HEAD/INTAKE/EXHAUST 
VALVES & SEATS - STANDARD PROCEDURE). 

Broken or Improperly installed piston rings. Tear down engine and inspect piston rings. 

Excessive piston ring end gap. Remove pistons and measure piston ring end gap 
(Refer to 9 - ENGINE/ENGINE BLOCK/PISTON RINGS 
- STANDARD PROCEDURE). 

Excessive cylinder bore wear and taper. Remove pistons and measure cylinder bore wear and 
taper (Refer to 9 - ENGINE!ENGINE BLOCK-
STANDARD PROCEDURE). 

Cylinder damage. Remove pistons and inspect cylinder bore for cracks or 
porosity. Repair with cylinder liner if necessary. (Refer 
to 9 - ENGINE/ENGINE BLOCK - STANDARD 
PROCEDURE). 

Piston damage. Remove pistons and inspect for cracks, holes. Measure 
piston for out-of-round and taper (Refer to 9 -
ENGINE/ENGINE BLOCK/PISTON & CONNECTING 
ROD - INSPECTION). 

Turbocharger failure. (Refer to 11 - EXHAUST SYSTEMITURBOCHARGER 
SYSTEMITURBOCHARGER - INSPECTION). 

CYLINDER COMPRESSION/LEAKAGE TESTS 

CYLINDER COMPRESSION PRESSURE 
The results of a cylinder compression pressure test can be utilized to diagnose several engine malfunctions. 

Ensure batteries are completely charged and the engine starter motor is in good operating condition. Otherwise, the 
indicated compression pressures may not be valid for diagnostic purposes. 

1. Disconnect the fuel inlet line to the fuel filter housing. Plug the fuel line from the fuel tank. 

NOTE: Failure to plug fuel line will result in fuel leak. 

2. Remove fuel transfer pump relay from PDC. 

3. Start the engine and idle until the engine stalls (runs out of fuel). 

4. Remove the cylinder head cover. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) -
REMOVAL) 

5. Remove the cylinder head cover carrier gasket. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL) 
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6. Remove the high pressure fuel line between the cylinder head and fuel rail for the cylinder to be tested. Use 
tool# 9011 to cap this fuel rail on the cylinder being tested. 

7. Remove the fuel connector tube nut and fuel connector tube. 

8. Remove the exhaust rocker lever. 

9. Use Tool 9010 to remove the injector and copper sealing washer. 

10. Install the exhaust rocker lever and torque to 36 N·m (27 ft. Ibs.). 

11. Cover the remaining rocker levers with clean shop towels to prevent any oil splatter under the hood. 

12. Place a rag over the compression test tool fitting. Crank the engine for 2-3 seconds to purge any fuel that may 
have drained into the cylinder when the injector was removed. 

13. Connect the compression test gauge. 

14. Crank the engine for 5 seconds and record the pressure reading. Repeat this step three times and calculate the 
average of the three readings. 

NOTE: The minimum cylinder pressure is 350 psi. Cylinder pressure should be within 200/0 from cylinder to 
cylinder. 

15. Combustion pressure leakage can be checked if cylinder pressure is below the specification. Perform the leak
age test procedure on each cylinder according to the tester manufacturer instructions. 

16. Upon completion of the test check and erase any engine related fault codes. 

CYLINDER COMBUSTION PRESSURE LEAKAGE 
The combustion pressure leakage test provides an accurate means for determining engine condition. 

Combustion pressure leakage testing will detect: 
• Exhaust and intake valve leaks (improper seating). 
• Leaks between adjacent cylinders or into water jacket. 
• Any causes for combustion/compression pressure loss 

1. Start and operate the engine until it attains normal operating temperature. 

2. Disconnect injector harness connectors. 

3. Disconnect breather tube and breather drain tube from valve cover. 

4. Remove the cylinder head cover. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) -
REMOVAL) 

5. Disconnect harness from injectors. 

6. Remove the cylinder head cover carrier gasket. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL) 

7. Bring the cylinder to be tested to TDC. 

8. Remove the high pressure fuel line between the cylinder head and the fuel rail for the cylinder to be tested. 

9. Install capping Tool 9011 onto the rail. 

10. Remove the high pressure connector nut and high pressure connector with Tool 9015. 

11. Remove the exhaust and intake rocker lever. 

12. Use Tool # 9010 to remove the injector and copper sealing washer. 

13. Install compression test Tool # 9007 into the injector bore. 

14. Connect the leakage tester and perform the leakage test procedure on each cylinder according to the tester 
manufacturer's instructions. 

15. Upon completion of the test check and erase any engine related fault codes. 
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STANDARD PROCEDURE 

FORM-IN-PLACE GASKETS AND SEALERS 
There are numerous places where form-in-place gaskets are used on the engine. Care must be taken when apply
ing 10rm-in-place gaskets to assure obtaining the desired results. Do not use form-in-place gasket material 
unless specified. Bead size, continuity, and location are of great importance. Too thin a bead can result in leakage 
while too much can result in spill-over which can break off and obstruct fluid feed lines. A continuous bead of the 
proper width is essential to obtain a leak-free gasket. 

There are numerous types of form-in-place gasket materials that are used in the engine area. Mopar® Engine RTV 
GEN II, Mopar® ATF-RTV, and Mopar® Gasket Maker gasket materials, each have different properties and can not 
be used in place of the other. 

MOPAR® ENGINE RTV GEN II 

Mopar® Engine RTV GEN II is used to seal components exposed to engine oil. This material is a specially designed 
black silicone rubber RTV that retains adhesion and sealing properties when exposed to engine oil. Moisture ~n the 
air causes the material to cure. This material is available in three ounce tubes and has a shelf life of one year. After 
one year this material will not properly cure. Always inspect the package for the expiration date before use. 

MOPAR® ATF RTV 

Mopar® ATF RTV is a specifically designed black silicone rubber RTV that retains adhesion and sealing properties 
to seal components exposed to automatic transmission fluid, engine coolants, and moisture. This material is avail
able in three ounce tubes and has a shelf life of one year. After one year this material will not properly cure. Always 
inspect the package for the expiration date before use. 

MOPAR® GASKET MAKER 

Mopar® Gasket Maker is an anaerobic type gasket material. The material cures in the absence of air when 
squeezed between two metallic surfaces. It will not cure if lett in the uncovered tube. The anaerobic material is for 
use between two machined surfaces. Do not use on flexible metal flanges. 

MOPAR® GASKET SEALANT 

Mopar® Gasket Sealant is a slow drying, permanently soft sealer. This material is recommended for sealing 
threaded fittings and gaskets against leakage of oil and coolant. Can be used on threaded and machined parts 
under all temperatures. This material is used on engines with multi-layer steel (MLS) cylinder head gaskets. This 
material also will prevent corrosion. Mopar® Gasket Sealant is available in a 13 oz. aerosol can or 40z./16 oz. can 
w/applicator. 

FORM-IN-PLACE GASKET AND SEALER APPLICATION 
Assembling parts using a form-in-place gasket requires care but it's easier than using precut gaskets. 

Mopar® Gasket Maker material should be applied sparingly 1 mm (0.040 in.) diameter or less of sealant to one 
gasket surface. Be certain the material surrounds each mounting hote. Excess material can easily be wiped off. 
Components should be torqued in place within 15 minutes. The use of a locating dowel is recommended during 
assembly to prevent smearing material off the location. 

Mopar® Engine RTV GEN II or ATF RTV gasket material should be applied in a continuous bead approximately 3 
mm (0.120 in.) in diameter. All mounting holes must be circled. For corner sealing, a 3.17 or 6.35 mm (1/8 or 114 in.) 
drop is placed in the center of the gasket contact area. Uncured sealant may be removed with a shop towel. Com
ponents should be torqued in place while the sealant is still wet to the touch (within 10 minutes). The usage of a 
locating dowel is recommended during assembly to prevent smearing material off the location. 

Mopar® Gasket Sealant in an aerosol can should be applied using a thin, even coat sprayed completely over both 
surfaces to be joined, and both sides of a gasket. Then proceed with assembly. Material in a can w/applicator can 
be brushed on evenly over the sealing surfaces. Material in an aerosol can should be used on engines with multi
layer steel gaskets. 
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REPAIR DAMAGED OR WORN THREADS 

CAUTION: Be sure that the tapped holes maintain the original center line. 

Damaged or worn threads can be repaired. Essentially, this repair consists of: 

• Drilling out worn or damaged threads. 
• Tapping the hole with a special Heli-Coil Tap, or equivalent. 
• Installing an insert into the tapped hole to bring the hole back to its original thread size. 

HYDROSTATIC LOCK 

CAUTION: DO NOT use the starter motor to rotate the crankshaft. Severe damage could occur. 

When an engine is suspected of hydrostatic lock (regardless of what caused the problem). follow the steps below. 

1. Disconnect the negative cable(s) from the battery. 

2. Inspect air cieaner, induction system, and intake manifold to ensure system is dry and clear of foreign material. 

3. Place a shop towel around the fuel injectors to catch any fluid that may possibly be under pressure in the cyl
inder head. Remove the fuel injectors (Refer to 14 - FUEL SYSTEM/FUEL INJECTION/FUEL INJECTOR· 
REMOVAL). 

4. With all injectors removed, rotate the crankshaft using the crankshaft barring tool (PN 7471-B). 

5. Identify the fluid in the cylinders (coolant, fuel, oil. etc.). 

6. Be sure all fluid has been removed from the cylinders. 

7. Repair engine or components as necessary to prevent this problem from occurring again. 

8. Squirt a small amount of engine oil into the cylinders to lubricate the walls. This will prevent damage on restart. 

9. Install fuel injectors (Refer to 14 - FUEL SYSTEM/FUEL INJECTION/FUEL INJECTOR - INSTALLATION). 

10. Drain engine oil. Remove and discard the oil filter (Refer to 9 - ENGINE/LUBRICATION/OIL FILTER -
REMOVAL). 

11. Install the drain plug. Tighten the plug to 50 N·m (37 ft. Ibs.) torque. 

12. Install a new oil filter (Refer to 9 - ENGINE/LUBRICATION/OIL FILTER - INSTALLATION). 

13. Fill engine crankcase with the specified amount and grade of oil (Refer to LUBRICATION & MAINTENANCE! 
FLUID TYPES - SPECIFICATIONS). 

14. Connect the negative cable(s) to the battery. 

15. Start the engine and check for any leaks. 
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REMOVAL - ENGINE 
1. Disconnect both battery negative cables. 

2. Disconnect engine grid heater harness at grid 
heater relays. 

3. Disconnect electrical connections from rear of alter
nator. 

4. Recover AlC refrigerant. (Refer to 24 - HEATING & 
AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE). 

5. Raise vehicle on a hoist. 

6. Drain engine coolant (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

7. Remove engine oil drain plug and drain engine oil. 

8. Reinstall drain plug. Tighten to 50 N·m (37 ft. Ibs.) 
torque. 

9. Lower the vehicle. 

10. Remove fan (3) and fan drive (2). Refer to (Refer 
to 7 - COOLING/ENGINE/RADIATOR FAN -
REMOVAL). 

11. Remove fan shroud mounting bracket (3) and 
shroud. Refer to (Refer to 7 - COOLING/ENGINE/ 
RADIATOR FAN - REMOVAL). 

12. Remove radiator upper hose. 

13. Disconnect the coolant recovery bottle hose from 
the radiator fill neck. 

14. Disconnect heater core supply and return hoses 
from the cylinder head fitting and coolant pipe. 

15. Raise vehicle on a hoist. 

16. Remove transmission and transfer case (if 
equipped). 

17. Disconnect exhaust pipe from turbocharger exten
sion pipe. 

18. Disconnect engine harness to vehicle harness 
connectors. 

813fcea6 
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19. Remove starter motor (2) (Refer to 8 - ELECTRI
CAUSTARTING/STARTER MOTOR - REMOVAL). 

20. Remove flywheel/flexplate. 

21. Remove transmission adapter. 

22. Disconnect AlC suction/discharge hose from the rear of the AlC compressor. 

23. Lower vehicle. 

24. Disconnect lower radiator hose from radiator outlet. 

25. Automatic transmission models: 

26. Disconnect transmission oil cooler lines from in front of radiator using special tool #6931 

27. Remove radiator. (Refer to 7 - COOLING/ENGINE/RADIATOR - REMOVAL). 

28. If Ale equipped, disconnect AlC condenser refrigerant lines. 

29. Disconnect charge air cooler piping. 

30. Remove charge air cooler mounting bolts (1). 

31. Remove charge air cooler (2) from vehicle. 

9 .. 2867 

80edt2dc 

E'087et99 
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32. Remove the AlC condenser (1). 

33. Remove damper and speed indicator ring from 
front of engine. 

34. Remove lower fan shroud bracket (3) from 
engine. 

35. Remove upper fan shroud brackets from engine. 

36. Disconnect engine block heater connector. 

37. Disconnect AlC compressor and pressure sensor 
electrical connectors. 

38. Remove the passenger battery ground cable from 
the engine block. Remove the driver side battery 
ground cable from the engine block. 

39. Remove power steering pump from engine by 
removing 3 bolts. 

40. Disconnect the ECM power connector. 

41. Disconnect the ECM ground wire from the hydro
form screw. 

42. Disconnect the fuel supply and return hoses. 
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43. Remove the cylinder head cover (1). (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) -
REMOVAL). 

44. Disconnect the wire harnesses from the injectors (3). 

45. Remove the cylinder head cover carrier gasket (2). 

NOTE: Extreme care should be used to keep dirtJdebris from entering the fuel lines. Plastic caps should be 
used on the ends of the fuel lines. 

46. Loosen # 6 fuel line shield bolts and rotate shield out of the way. 

47. Remove cylinder # 5 and # 6 high pressure fuel lines. 

48. Remove the rear engine lift bracket. 
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49. Remove cylinder # 4, # 5, and # 6 intake and 
exhaust rocker arms (1), pedestals (2), and push 
tubes. Note the original location for reassembly. 

50. Remove the fuel connector tube nut and fuel con
nector tube. Remove cylinder # 5 and # 6 fuel 
injector. 

51. Remove rocker housing. 

52. Remove two cylinder head bolts (1) according to 
the diagram and install Tool # 9009 (2). Torque 
bolts to 105 N·m (77 ft. Ibs.). 

53. Loosen but do not remove engine mount through 
bolts and nuts. 

54. Disconnect hood support struts and position hood 
out of the way. 

55. Attach a chain with two hooks to the engine lift 
brackets. 

56. While keeping engine level, lift straight up out of 
the mounts. 

57. Rotate nose of engine upward and pull out of 
chassis. 

80b46d23 
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INSTALLATION - ENGINE 
1. Remove cylinder head bolts (1,3) according to the 

diagram. Install special Tool 9009 (2). Torque bolts 
to 105 N·m (77 ft. Ibs.) 

2. Lower engine into the engine compartment and 
install the engine mount th rough bolts and nuts. 

3. Tighten the mount through bolts and nuts to 88 
N·m (65 ft. Ibs) torque. 

4. Remove the engine lifting device (Tool 900S). 

5. Check cylinder head capscrew length and install 
into cylinder head. 

6. Torque in 4 steps to: 
• Step 1-Tighten to 70 N·m (52 ft. Ibs.) torque. 

• Step 2-8ack off 3600
• 

• Step 3-Tighten to 105 N·m (77 ft. Ibs.) torque. 

• Step 4-Rotate 90°. 

81C2e513 

7. Install rocker housing. Torque to 24 N·m (18 ft. Ibs). Refer to (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER 
HEAD COVER(S) - INSTALLATION}. 

8. Replace injector o-ring and sealing washer on injectors # 5 and # 6. Install injectors and torque using the fol
lowing steps: 

• Step 1-lnstall injector hold-down capscrews and torque to 5 N·m {44 in. Ibs.} torque. 
• Step 2-Loosen injector hold-down capscrews. 
• Step 3-lnstall HPC connector tube and nut. Torque nut to 15 N·m (11 ft. Ibs.) torque. 
• Step 4-Torque injector hold-down capscrews to 10 N·m (89 in. Ibs.) torque. 

• Step 5-Torque HPC connector tube nut to 50 N·m (37 f1. Ibs.) torque. 

9. Install rear engine lift bracket. Torque to 77 N·m (57 ft. Ib). 

10. Install # 5 and # 6 high pressure fuel lines. Follow correct torque sequence per section 14. Torque fuel line 
fittings to 30 N·m (22 ft. Ib). Torque brace capscrew and nut to 24 N·m (18 ft. Ib). 

11. Install push tubest rocker arms (1), and pedestals 
(2) for cylinders # 4, # 5, and # 6. Torque the 
mounting bolts to 36 N·m (27 ft. Ibs). 

12. Reset valve lash on cylinders # 4, # 5, and # 6. 
Torque adjusting nuts to 24 N·m (18 ft. Ibs). 

13. Install injector wiring/gasket. 

8Ob46d23 
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814b3452 

14. Install cylinder head cover carrier gasket (2). 

15. Connect injector harness nuts to injectors (1). Torque to 1.25 N·m (11 in. Ibs. ) 

16. Connect injector wiring harness connectors to injector connections on cylinder head cover carrier gasket (3). 
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17. Install cylinder head cover (1) (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) -
INSTALLATION). 

18. Connect breather tube (3) and lube oil drain tube 
(4) to cylinder head cover (2). 

e14b3512 
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19. Connect fuel supply and return hoses. 

20. Connect ECM ground to hydroform screw. Con
nect ECM power connector. 

21. Install the power steering pump. 

22. Install the damper and speed indicator ring. 
Torque to 40 N·m (30 ft. Ib) plus 60 degrees. 

23. Install lower fan shroud bracket (3). Torque to 24 
N·m (18 ft. Ib). 

24. Install upper fan shroud brackets, but do not 
tighten fasteners at this time. 

25. Connect the engine block heater connection. 

26. Connect the Ale compressor and pressure sensor 
connectors 

27. Install the charge air cooler (2). Install and tighten 
the charge air cooler mounting bolts (1) to 2 N·m 
(17 in. Ibs). 

28. Connect the charge air cooler tubes (4). Torque all 
clamps to 8 N·m (72 in. Ibs). 

8087ef99 
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29. Install the alc condenser (1). 
30. Connect the alc refrigerant lines to the alc con-

denser. 
31. Install the radiator upper support panel. 

32. Install radiator. 
33. Connect the transmission quick-connect oil cooler 

lines. 

34. Raise vehicle. 
35. Connect alc compressor suction/discharge hose 

(if equipped). 
36. Install the radiator lower hose and clamps. 

37. Instan the battery negative cables to the engine 
block on the driver and passenger side. 

38. Install the transmission adapter with a new cam
shaft rectangular ring seal. Torque to 77 N·m (57 
ft. Jb). 

39. Instatt the flywheel and. adapter or flexplate. 
Torque to 137 N·m (101 ft. Ib). 

NOTE: If the engine is equipped with a flexplate or 
crankshaft adapter, a new clamp ring must be 
used. If the engine has a flywheel with washers, 
the washers can be reused. 

40. Install the starter motor (2). Torque to 43 N·m (32 
ft. Ib). (Refer to 8 - ELECTRICAUSTARTING/ 
STARTER MOTOR - INSTALLATION). 

41. Connect engine to vehicle harness connectors. 

42. Install transmission and transfer case (if 
equipped). 

43. Connect the exhaust pipe to the turbocharger 
elbow. 

44. Connect the transmission auxiliary oil cooler lines 
(if equipped). 

45. Lower the vehicle. 

46. Connect the heater core supply and return hoses. 

BOedf2dc 
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47. Install the cooling fan (3) and fan drive (2). (Refer 
to 7 - COOLING/ENGINE/RADIATOR FAN -
INSTALLATION). 

48. Install the fan shroud mounting bracket (3) and 
shroud. (Refer to 7 - COOLING/ENGINE/RADIA
TOR FAN - INSTALLATION). 

49. Install the windshield washer bottle. 

50. Install the upper radiator hose and clamps. 

51. Raise vehicle. 

52. Change oil filter and install new engine oil. 

53. Fill the cooling system with coolant. (Refer to 7 -
COOLING - STANDARD PROCEDURE). 

54. Connect grid heater harness at grid heater relays. 

55. Connect electrical connections to rear of alterna
tor. 

56. Start the engine and inspect for engine oil, cool
ant, and fuel leaks. 

SPECIFICATIONS 

SPECIFICATIONS - 5.9L DIESEL 

GENERAL DESCRIPTION 

DESCRIPTION 

Engine Type 

Displacement 

Bore 

813fcaa6 

SPECIFICATION 

In-Line 6 Cyl. Turbo Diesel 

5.9 Liters 

359 ( Cubic Inches) 

102.0 mm (4.02 in.) 
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DESCRIPTION SPECIFICATION 

Stroke 120.0 mm (4.72 in.) 

Compression Ratio 17.2:1 

325 H.P 

Cylinder Pressure (Minimum) 350 psi. 

Horsepower High Output 48 RE AIT and NV 5600 or G 325 HP @ 2900 RPM 
56 MIT 

Torque Rating High Output ( 48RE AfT and NV 5600 or 610 LB-FT @ 1400 RPM 
G 56 MIT) 

Lubrication System Pressure Feed-Full Flow With Bypass Valve 

Firing Order 1-5·3-6-2-4 

Cylinder Block Cast Iron 

Crankshaft Induction Hardened Forged Steel 

Cylinder Head Cast Iron With Valve Seat Inserts 

Combustion Chambers High Swirl Bowl 

Camshaft Chilled Ductile Iron 

Pistons Cast Aluminum 

Connnecting Rods Cross Rolled Micro Alloy 

PISTONS 

DESCRIPTION SPECIFICATION 

Metric Standard 

Skirt Diameter 101.775 - 101.793 mm 4.007 - 4.008 in. 

Ring Groove Clearance 

Intermediate (Min) 0.045 mm .0018 in 

(Max) 0.095 mm 0.0037 in. 

Oil Control ( Min) 0.040 mm .0016 in. 

(Max) 0.085 mm .0033 in. 

PISTON PINS 

DESCRIPTION SPECIFICATION 

Metric Standard 

Pin Diameter ( Min) 39.990 mm 1.5744 in. 

(Max) 40.003 mm 1.5749 in. 

Bore Diameter (Min) 40.006 mm 1.5750 in. 

(Max) 40.012 1.5753 in. 

PISTON RINGS 

DESCRIPTION SPECIFICATION 

Metric Standard 

Ring Gap 

Top Ring 0.26 - 0.36mm 0.010 - 0.014 in. 
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Intermediate 0.85 - 1.15 mm 0.033 - 0.045in. 

Oil Control 0.25 - 0.55 mm 0.010 - 0.21 in. 

CONNECTING RODS 

DESCRIPTION SPECIFICATION 

Metric Standard 

Pin Bore Diameter (Min. wI bushing 40.019 mm 1.5764 in. 
installed) 

Pin Bore Diameter (Max. wI bushing 40.042 mm 1.5765 in. 
installed) 

Side Clearance (Min) 0.100 mm 0.004 in. 

Side Clearance (Max) 0.330 mm 0.013 in. 

CYLINDER HEAD 

DESCRIPTION SPECIFICATION 

Overall Flatness End To End (max) 0.305 mm (0.012 in.) 

Overall Flatness Side To Side (Max) 0.076 mm (0.003 in.) 

Intake Valve Seat Angle 30° 

Exhaust Valve Seat Angle 45° 

Valve Stem Diameter 

(Min) 6.96 mm (0.2740 in.) 

(Max) 7.01 mm (0.2760 in.) 

Valve Rim Thickness (Min.) 0.79 mm (0.031 in.) 

OIL PRESSURE 

SPECIFICATION SPECIFICATION 

At Idle 69 kPa (10 psi) 

@ 2500 rpm 207 kPa (30 psi) 

Regulating Valve Opening Pressure 517 kPa (75 psi) 

Oil Filter Bypass Pressure Setting 344.75 kPa (50 psi) 

TORQUE 

TORQUE CHART 5.9L DIESEL ENGINE 

DESCRIPTION N·m In. Lbs. Ft. Lbs. 

Connecting Rod-Bolts 

Step 1 30 22 

Step 2 60 44 

Step 3 Rotate 60 degrees 

Crankshaft Main Cap-Bolts 

Step 1 50 37 

Step 2 80 59 

Step 3 Rotate 90° 
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DESCRIPTION N·m In. Lbs. Ft. Lbs. 

Cylinder Head-Bolts 

Step 1 70 - 52 

Step 2 Back off 360 degrees 

Step 3 105 - 77 

Step 4 Verify 105 - 77 

Step 5 Rotate All Bolts 1/4 Turn (90 degrees) 

Cylinder Head Cover Bolts 24 - 18 

Breather Cover Bolts 24 - 18 

HPC Nut 50 - 37 

Flexplate to Engine 137 - 101 

Flywheel to Engine ( NV 5600 ) 137 - 101 

Flywheel/Crankshaft Adapter 137 - 101 

G 56 Dual Mass Flywheel 

Fuel Delivery Lines-Banjo 24 - 18 

Fuel Drain Line-Banjo 24 - 18 

Fuel line-rail to cylinder head 30 - 22 

Fuelline---pump to fuel rail 37 - 27 

Injector fuel line brace 24 - 18 

#6 Fuel Line Brace Nut at Lift Bracket Stud 24 - 18 

Fuel rail holddown bolt 24 - 18 

Oil Pan-Bolts 28 - 21 

Oil Pan-Drain Plug 50 - 37 

Oil Pressure Regulator-Plug 80 - 59 

Oil Pressure Switch 18 - 13 

Oil Pump-Bolts 

Step1 8 - 6 

Step2 24 - 18 

Oil Suction Tube (Flange )-Bolts 24 - 18 

Oil Suction Tube (Brace)-Bolt 43 - 32 

Rocker Arm/Pedestal-Bolts 36 - 27 
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SPECIAL TOOLS 

5.9L DIESEL ENGINE 

Universal Driver Handle - C4171 

Crankshaft Barring Tool- 7471 • B 

Crankshaft Front Oil Seal Installer ... 8281 

m~t; 

~~ 
Valve Spring Compressor .. 8319A 

Test Plug ... 8442 

Adapter - 8462 

Engine Support Fixture - 8534 

TAPPET INSTALLATION TOOL ... 8502 

STEEL BRACKET - 8534-A 



DR ----------ENGINE • 5.9L DIESEL - SERVICE INFORMATION 9 - 2881 

Compression Test Adapter .. 9007 FUEL TEST FITTING - 9013 

Engine Lift Bracket - 9009 Fuel Injector Tube (Connector) Remover - 9015 

Fuel Injector Remover - 9010 TURBO TEST ADAPTER - 9022 

FUEL BLOCKOFF PLUG - 9011 
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TURBOCHARGER TEST ADAPTER - 9861 
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PLATE-ENGINE DATA 

DESCRIPTION 
The engine data plate contains specific information 
that is helpful to servicing and obtaining parts for the 
engine. The data plate is on the cylinder head cover. 
Information that can be found on the data plate 
includes: 

• Engine Part Number 
• Date of Engine Manufacture 
• Engine Serial Number 
• Control Parts List (CPL) 
• Engine Rated Horsepower 
• Engine Firing Order 
• Engine Displacement 
• Valve Lash Reset Specifications 

80b4fb42 

If the engine data plate is missing or not legible, the engine serial number is used for engine identification. The 
engine serial number is stamped on the right side of the block, on top of the oil cooler cavity. 
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AIR INTAKE SYSTEM 

DESCRIPTION - CRANKCASE BREATHER 
The crankcase breather assembly is integrated into 
the cylinder head cover (3) and is not serviced seper
ately_ The external fittings (2) to the breather tube and 
breather drain tube are serviceable. 

S14b36b7 
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ELEMENT-AIR CLEANER 

REMOVAL 
There is no longer a Filter Minder on this engine. There will be an EVIC message which will display when the filter 
restriction reaches it's maximum. The customer will be required to replace it within 250 miles (402 KM). 

Filter Removal 

1. The housing cover is equipped with spring clips 
and is hinged with plastic tabs. Unlatch clips from 
top of air cleaner housing and tilt housing cover up 
for cover removal. 

2. Remove air cleaner element from air cleaner hous
ing (5). 

INSTALLATION 
1. Before installing new air cleaner element (filter), 

clean inside of air cleaner housing. 

2. Position air cleaner cover to tabs on front of air 
cleaner housing. Latch spring clips to seal cover to 
housing. 

80f340dd 

8Cf340dd 



9 .. 2886 ENGINE· 5.9l DIESEL .. SERVICE INFORMATION ----------DR 

AIR CLEANER HOUSING 

REMOVAL 

INSTALLATION 
1. Disconnect the MAF (2) sensor. 

2. Disconnect the TBAP (3) sensor. 

3. Remove the intake air tube from the throttle body. 

4. Remove the intake air housing nut. 

5. Lift entire housing assembly from 4 locating pins. 

INSTALLATION 
1. Position the housing assembly on the locating pins. 

2. Install the housing nut and torque to 8 N.m (70 in. 
Ibs). 

3. Install the intake air tube. 

4. Connect the TBAP (3) sensor. 

5. Connect the MAF (2) sensor. 

80f340dd 

80f34Odd 



DR ---------- ENGINE - 5.9L DIESEL - SERVICE INFORMATION 9 - 2887 

HEAD-CYLINDER 

DESCRIPTION 
The cylinder head is constructed of cast iron and is a one piece cross flow design with four valves per cylinder. The 
arrangement of two intake and two exhaust valves per cylinder allows for a centrally located injector. The cylinder 
head also includes an integral intake manifold, an integral thermostat housing, and a longitudal fuel return rifle, 
which exits at the rear of the head. The 24 valve design also includes integrally cast valve guides and hardened 
intake and exhaust valve seat inserts. 

REMOVAL 
1. Disconnect battery negative cables. 

2. Raise vehicle on hoist. 

3. Drain engine coolant. 

4. Disconnect exhaust pipe from turbocharger elbow. 

5. Remove turbocharger drain tube bolts at turbocharger. Cap off ports to prevent dirt or foreign material from enter-
ing. 

6. Lower vehicle. 

7. Disconnect air inlet temperature/pressure sensor. 

8. Remove air cleaner housing and snorkel from the vehicle. Cap off turbocharger air inlet to prevent intrusion of 
dirt or foreign material. 

9. Disconnect cab heater core supply and return hoses from the cylinder head and heater pipe. 

10. Disconnect turbocharger oil supply line at the turbocharger end. Cap off open ports to prevent intrusion of dirt 
or foreign material. 

11. Remove exhaust manifold-to-cylinder head bolts, spacers, heat shield, retention straps, and cab heater plumb-
ing. Remove exhaust manifold and turbocharger from the vehicle as an assembly. 

12. Remove cooling fan/drive/shroud assembly. (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - REMOVAL) 

13. Remove accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 

14. Remove cooling fan support from cylinder block. 

15. Remove upper generator bolt, loosen lower generator bolt, and rotate generator away from cylinder head. 

16. Disconnect radiator upper hose from the thermostat housing. 

17. Disconnect the Intake Air Temperature/Manifold Air Pressure, and Coolant Temperature sensor connectors. 

18. Remove the engine harness to cylinder head attaching bolts and P-clips at front of head. 

19. Remove the intake air grid heater wires from the grid heater. 

20. Remove engine oil level indicator tube attaching bolt at fuel filter housing bracket and inlet air connection .. 

21. Remove the charge air cooler-to-air inlet housing pipe. 

22. Remove the engine wire harness attaching bolt and wire harness push-in fastener from air inlet housing. 

23. Remove the air inlet housing and intake grid heater from the intake manifold cover. 

24. Remove the two grid heater harness-to-cylinder head attaching bolts at front of cylinder head. 

NOTE: Extreme care should be used to keep dirt/debris from entering the fuel lines. Plastic caps should be 
used on the ends of the fuel lines. 

25. Remove the high pressure pump to fuel rail fuel line as follows: 

a. Loosen fuel line nuts at fuel pump and at fuel rail. 

b. Use a back-up wrench on the fitting at the fuel pump to keep it from loosening. 

26. Remove the fuel rail to cylinder head fuel lines as follows: 

a. Loosen No. 6 high pressure fuel line shield and position out of way. 

b. Loosen the fuel line nuts at the fuel rail and at the cylinder head. Use a back-up wrench on HPC nut. 

c. Remove the fuel line bracket bolts at the intake manifold cover. 
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27. Remove the engine lift bracket from the rear of the cylinder head. 

28. Remove the fuel rail as follows: 

a. Remove fuel rail pressure sensor connector. 

b. Remove banjo fitting at pressure limiting valve. 

c. Remove fuel rail bolts and fuel rail. 

29. Remove the low pressure lines as follows: 

a. Remove the fuel drain banjo fitting on the front side of fuel filter housing. 

b. Remove the fuel drain banjo fitting on rear side of fuel filter housing. 

c. Remove the fuel drain line support bracket on rear side of filter housing. 

d. Disconnect fuel drain hose. 

e. Remove banjo fitting at bottom of fuel filter housing. 

f. Disconnect fuel supply hose at fuel filter. 

30. Disconnect fuel heater, and water in fuel sensor. 

31. Remove the fuel filter assembly-to-cylinder head bolts and remove filter assembly from vehicle. 

32. Remove wire harness P-clip from cylinder head (located behind filter housing). 

NOTE: For early builds. Verify that the cylinder head cover ground spring is retained in the cylinder head 
cover. 

33. Remove the cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) -
REMOVAL). 

34. For early builds. Disconnect rocker housing injector harness connectors. 

35. Remove injector harness nuts from injectors. 

81038916 
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36. Remove the rocker levers (1). cross heads and 
push rods. Mark each component so they can be 
installed in their original positions. 

NOTE: The #5 cylinder exhaust and the #6 cylinder 
intake and exhaust push rods are removed by lift
ing them up and through the provided cowl panel 
access holes. Remove the rubber plugs to expose 
these relief holes. 

9 - 2889 

SOb4fa25 

37. Remove the fuel return line and banjo bolt at the rear of the cylinder head. Be careful not to drop the two (2) 
sealing washers. 

38. Remove the fuel injectors (Refer to 14 - FUEL SYSTEM/FUEL INJECTION/FUEL INJECTOR - REMOVAL). 

39. Remove rocker housing bolts and rocker housing and gasket. 

40. Reinstall the engine lift bracket at the rear of cylinder head. Torque to 77 N·m (57 ft. Ibs.). 

41. Remove twenty six (26) cylinder head-to-block bolts. 

42. Attach an engine lift crane to engine lift brackets and lift cylinder head off engine and out of vehicle. 

43. Remove the head gasket and inspect for failure. 

CLEANING 

CYLINDER HEAD 

CAUTION: Do not wire brush head surface while fuel injectors are still installed. Fuel injector damage can 
result. 

Remove fuel injectors before cleaning (if not already removed during cylinder head removal). 

Clean the carbon from the injector nozzle seat with a nylon or brass brush. 

Scrape the gasket residue from all gasket surfaces. 

Wash the cylinder head in hot soapy water solution (88°C or 140°F). 

After rinsing, use compressed air to dry the cylinder head. 

Polish the gasket surface with 400 grit paper. Use an orbital· sander or sanding block to maintain a flat surface. 

CROSSHEADS 
Clean all crossheads in a suitable solvent. If necessary. use a wire brush or wheel to remove stubborn deposits. 
Rinse in hot water and blow dry with compressed air. 

PUSH RODS 
Clean the pushrods in a suitable solvent. Rinse in hot water and blow dry with compressed air. If necessary, use a 
wire brush or wheel to remove stubborn deposits. 
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INSPECTION 

CYLINDER HEAD 
Inspect the cylinder head for cracks in the combustion 
surface. Pressure test any cylinder head that is visibly 
cracked. A cylinder head that is cracked between the 
injector bore and valve seat can be pressure tested 
and reused if OK; however, if the crack extends into 
the valve seat insert bore, the cylinder head must be 
replaced. 

Visually inspect the cylinder block and head combus
tion surfaces for localized dips or imperfections. Check 
the cylinder head and block combustion surfaces for 
overall out-ot-flatness. If either the visual or manual 
inspection exceeds the limits, then the head or block 
must be surfaced. 

Check the top surface for damage caused by the cylinder head gasket leaking between cylinders. 

Inspect the block and head surface for nicks, erosion. etc. 

Check the head distortion. Maximum overall variation end to end is 0.305 mm (0.012 inch). and maximum overall 
variation side to side 0.076 mm ( .003 in.). 

DO NOT proceed with the in-chassis overhaul if the cylinder head or block surface is damaged or not flat (within 
specifications) . 

Check block surface for distortion. Maximum variation end-to-end is 0.076 mm ( .003 in.), side-to-side 0.051 mm 
(.002). 

Visually inspect the cylinder head bolts for damaged 
threads, corroded/pitted surfaces, or a reduced diam
eter due to bolt stretching. 

If the bolts are not damaged, their "free length" should 
be measured using the cap screw stretch gauge pro
vided with the replacement head gasket. Place the 
head of the bolt against the base of the slot and align 
the bolt with the straight edge of gauge. If the end of 
the bolt touches the foot of the gauge, the bolt must 
be discarded. The maximum bolt free length is 
132.1 mm (5.200 in.). 

CROSSHEADS 
Inspect the crossheads for cracks and/or excessive 
wear on rocker lever and valve tip mating surfaces. 
Replace any crossheads that exhibit abnormal wear or 
cracks. 

C CYLINDER HEAD CAPSCREW LENGTH GAUGE 

C CYLINDER HEAD CAPSCREW LENGTH GAUGE 

00b4faa9 

a0b4fa27 
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PUSH RODS 
Inspect the pushrod ball and socket for signs of scor
ing. Check for cracks where the ball and the socket 
are pressed into the tube. 

Roll the pushrod on a flat work surface with the socket 
end hanging off the edge. Replace any pushrod that 
appears to be bent. 

INSTALLATION 

WARNING: THE OUTSIDE EDGE OF THE HEAD 
GASKET IS VERY SHARP. WHEN HANDLING THE 
NEW HEAD GASKET, USE CARE NOT TO INJURE 
YOURSELF. 

1. Jnstall a new gasket with the part number side up, 
and locate the gasket over the dowel sleeves. 

2. Using an engine lifting crane, lower the cylinder 
head onto the engine. 

3. Lightly lubricate head bolts under bart head and on 
threads, with engine oil and install. Using the 
sequence shown , tighten bolts in the following 
steps: 

a. Torque bolts to 70 N·m (52 ft. Ibs.). 

b. Back off 360 degrees in sequence. 

c. Torque bolts to 105 N·m (77 ft. Ibs.). 

d. Re-check all bolts to 105 N·m (77 ft. Ibs.). 

e. Tighten all bolts an additional 1/4 turn (90°). 

8Ob4fa24 

8Ob4fa23 
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4. Install push rods into their original locations. Verify 
that they are seated in the tappets. 

5. Inspect rocker housing gasket for cuts and proper installation into groove. Replace if damaged. 

6. Install rocker housing and bolts. Tighten to 24 N·m (18 lb. ft.). 

SOb4fa25 

7. Install fuel injector (Refer to 14 - FUEL SYSTEM/FUEL INJECTION/FUEL INJECTOR - INSTALLATION). 

8. Lubricate valve stem tips and install the cross-
heads in their original locations. 

9. Lubricate the rocker arms (1) and pedestals (2) 
and install them in their original locations. Install 
the bolts and torque them to 36 N·m (27 ft. Ibs.). 

10. Verify that the valve lash settings are maintained 
(Refer to 9 - ENGINE/CYLINDER HEAD/INTAKE/ 
EXHAUST VALVES & SEATS - STANDARD 
PROCEDURE). 

11. Install cylinder head cover gasket onto rocker housing. 

12. Install injector harness nuts. Tighten to 1.25 N·m (11 in. Ibs.). 

13. Connect injector harness connectors at cylinder head cover gasket. 

14. Install wire harness P-clip to cylinder head behind filter housing 24 N·m (18 ft. Ibs.). 

15. Connect the IAT/MAP sensor connector. 

16. Install the fuel filter housing assembly and hand tighten mounting bolts, Do not torque at this time. 

17. Connect WIF sensor, and fuel heater. 

CAUTION: Failure to follow procedure will result in fuel leaks and/or fuel system failure. 

18. Install the fuel rail and high pressure fuel lines as follows: 

a. Hand tighten fuel rail bolts. 

81038916 

b. Hand tighten fuel drain line to pressure limiting valve. Hand tighten banjo bolt at fuel filter housing. 

c. Hand tighten fuel rail-to-cylinder head high pressure fuel lines. 
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d. Install fuel line brace bolts-to-intake manifold finger tight for fuel lines # 2 thru # 5. 

e. Install fuel line brace nut to rear lift bracket stud, finger tight, for fuel line #6. 

1. Hand tighten fuel pump to fuel rail line. 

g. Torque fuel line nuts at cylinder head to 30 N·m ( 22 ft. Ibs.). 

h. Torque fuel line nuts at fuel rail to 30 N·m (22 ft. Ibs.) 

L Using a back up wrench, torque fuel pump to fuel rail line to 37 N·m (27 ft. Ibs.). At injection pump. 

j. Torque fuel pump to fuel rail line to 37 N·m (27 ft. Ibs.) at fuel rail. 

k. Torque fuel drain banjo bolt at pressure limiting valve and front of fuel filter housing to 24 N·m (18 ft. Ibs.). 

I. Torque fuel line brace bolts to 24 N·m (18 ft. Ibs.). 

m. Torque fuel line brace nut to 24 N·m (18 ft. Ibs.). 

n. Torque rail bolts to 24 N·m (18 ft. Ibs.). 

o. Connect fuel pressure sensor. 

p. Torque fuel filter mounting bolts to 24 N·m (18 ft. Ibs.). 

19. Reposition number 6 fuel line shield and torque to 43 N·m (32 ft. Ibs.). 

20. Install the fuel filter to injection pump low pressure line. Inspect and replace sealing washers if necessary. 
Torque banjo bolts to 24 N·m (18 ft. Ibs.). 

21. Connect fuel return line at back of cylinder head hand tight. 

22. Connect fuel return line at filter housing hand tight. 

23. Torque banjo connections at cylinder head and fuel filter housing to 24 N·m (18 ft. Ibs.) 

24. Install bracket to rear of filter housing. Torque to 24 N·m (18 ft. Ibs.). 

25. Using new gaskets, install the intake grid heater and air inlet housing. Torque bolts to 24 N·m (18 ft. Ibs.). 

26. Install wire harness P-clip and push on clip to air inlet housing. 

27. Connect engine oil level indicator tube at fuel filter housing and at air inlet housing. 

28. Install the charge air cooler-to-air inlet housing duct assembly. Torque all clamps to 11 N·m (100 in. Ibs.). 

29. Connect intake grid heater wires. 

30. Secure engine harness to front of cyfinder head with bolt at four locations. 

31. Connect engine coolant temperature sensor connector. 

32. Connect radiator upper hose to thermostat housing. 

33. Rotate generator into position. Install upper bolt and torque upper and lower bolts. 

34. Install wire harness push-on clip below bracket. 

35. Install wire harness P-clip to top of bracket. 

36. Install fan support and torque to 32 N·m (24 ft. Ibs.). 

37. Install cooling fan/drive refer to (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - INSTALLATION). 

38. Install accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 

39. Install exhaust manifold/turbocharger assembly, using new gaskets. Start all bolts/spacers by hand. Starting 
from the center bolts out, Torque bolts to 43 N·m (32 ft. Ibs.), then retorque from the center out again. 

40. Install exhaust manifold heat shield to exhaust manifold studs. Install retaining nuts.Torque to 24 N·m (18 ft. 
Ibs.). 

41. Install exhaust bolt retention straps across cylinders 5 & 6. 

42. Using a new gasket, connect the turbocharger oil drain tube. Torque to 24 N·m (18 ft. Ibs.). 

43. Perform the turbocharger pre-lube procedure. (Refer to 11 - EXHAUST SYSTEMfTURBOCHARGER SYSTEMI 
TURBOCHARGER - INSTALLATION) 

44. Connect the turbocharger oil supply line. Torque to 24 N·m (18 ft. Ibs.). 

45. Install air cleaner housing and duct. 

46. Connect air inlet temperature/pressure sensor. 

47. Raise vehicle on hoist. 
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NOTE: Do not reuse the clamp for the exhaust pipe to turbocharger el~ow connection. 

48. Install the exhaust pipe to turbocharger elbow using a new clamp. Torque bolts to 11 N·m (100 in. Ibs.). 

49. Lower vehicle. 

50. Fill engine coolant (Refer to 7 • COOLING - STANDARD PROCEDURE). 

51. Start engine and check for leaks. 
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COVER-CYLINDER HEAD 

REMOVAL 

ROCKER HOUSING 
1. Remove cylinder head cover. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) • INSTAL· 

LATION) 

2. Remove injector harness nuts from injectors. 

3. Remove cylinder head cover gasket. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) -
INSTALLATION) 

4. Remove rocker housing bolts. 

5. Remove rocker housing and gasket. 

CYLINDER HEAD COVER 
1. Disconnect both negative battery cables. 

2. Disconnect the breather tube (3) and breather drain 
tube (4) from the cylinder head cover. 

3. Remove the cylinder head cover bolts. 

814b3512 
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4. Remove the cylinder head cover (1). 
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CYLINDER HEAD COVER GASKET 

814b34S2 

1. Remove cylinder head cover. 

2. Disconnect injector ha;mess connectors (3) at cylinder head cover gasket. 

3. Remove injector solenoid nuts (1) at injectors. 

4. Remove cylinder head cover gasket (2). 

CLEANING 
Using a suitable solvent, Clean and dry gasket mating surlaces on cylinder head and rocker housing. Wipe gasket 
dry and inspect for re-use. . 

INSPECTION 
The cylinder head cover gasket and rocker housing gasket, are reusable. However, should cracks, nicks, or 
tears be present in the rubber/silicone construction, the defective components should be replaced. Also replace gas
ket if it is no longer flexible. Inspect cylinder head cover rubber isolated capscrews for cracks, nicks, or tears.Do not 
reuse gasket if it has been removed from the groove in the rocker housing or cylinder head cover. 

INSTALLATION 

ROCKER HOUSING 
1. Inspect rocker housing gasket for cuts, nicks, or tears. Replace if damaged or if gasket has come out of groove. 

2. Inspect rocker housing gasket for proper installation in groove. Gasket bead must be centered in groove. A gas
ket bead that is tilted to the side will cause an oil leak. 

CAUTION: When installing rocker housing onto cylinder head, do not slide housing from side to side, The 
gasket could fall out or be damaged. 
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3. Install the rocker housing., Carefully guide the rocker housing evenly down onto the cylinder head. 

4. Install rocker housing bolts and tighten finger tight. 

5. Torque bolts, working from center out, to 24 N·m (18 ft. Ibs.). 

CYLINDER HEAD COVER 

NOTE: Gasket must be completely dry and free of oil before installation. 

1. Position cylinder head cover (1) on top of cylinder head cover gasket (2). 

2. 'Install bolts finger tight. 
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3. Starting with the center bolt, torque bolts (1) to 24 
N·m ( 18 ft. Ibs. ). 

4. Install breather tube (3) to cylinder head cover (2). 

5. Install breather drain tube (4) to cylinder head 
cover (2). 

CYLINDER HEAD COVER GASKET 

1. Clean oil from cylinder head cover gasket 

2. Inspect cylinder head cover gasket for cuts or damage. Replace if damaged. 

3. Place cylinder head cover gasket on top of rocker housing (2). 

4. Install injector solenoid nuts (1) at injectors. Torque to 1.25 N·m ( 11 in. Ibs. ). 

5. Connect injector harness connectors (3) at cylinder head cover gasket. 

814b3512 

814b3452 
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VALVES & SEATS-INTAKE/EXHAUST 

DESCRIPTION 
The valves (1,2) are made of heat resistant steel, and 
have chrome plated stems to prevent scuffing. The 
intake and exhaust valves are both similar in head 
diameter and overall length, but they have unique face 
angles which makes them non-interchangeable. The 
valves are distinguished by unique dimples on the 
exhaust valve head (2). 

The exhaust valve springs are made from high 
strength. chrome silicon steel. The exhaust valve 
springs are also exhaust brake compatible. 

STANDARD PROCEDURE 

VALVES, GUIDES AND SPRINGS 

REMOVAL 
1. Remove cylinder head (Refer to 9 - ENGINE/CYL

INDER HEAD - REMOVAL). 

2. Support cyllnder head on stands, or install head 
bolts upside down (through combustion surface 
side) to protect injector tips from damage from 
work bench. 

3. Install the valve spring compressor mounting base 
(1) as shown. 
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4. Install the compressor top plate, washer, and nut. 
Using a suitable wrench, tighten the nut (clockwise) 
to compress the valve springs and remove the 
locks. 

5. Rotate the compressor nut counter-clockwise to 
relieve tension on the springs. Remove the spring 
compressor (1). 

6. Remove the retainers (5), springs (4), valve seals 
(3) (if necessary), and valves (2). Arrange or num
ber all components so they can be installed in their 
original locations. 

7. Repeat the procedure on all cylinders to be 
serviced. 

CLEANING 

9 - 2901 

Clean the valve stems with crocus cloth or a Scotch-Brite™ pad. Remove carbon with a soft wire brush. Clean 
valves, springs, retainers, and valve retaining locks in a suitable solvent. Rinse in hot water and blow dry with com
pressed air. 
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INSPECTION 

Visually inspect the valves for abnormal wear on the 
heads, stems, and tips. Replace any' valve that is 
worn out or bent. 

Measure the valve stem diameter in three places as 
shown. 

VALVE GUIDE BORE SPECIFICATIONS 

MEASURE AT THESE POINTS 

VALVE GUIDE BORE SPECIFICATIONS 

Valve guide bore diameter 

Min. 7.027 mm (0.2767 in.) 

Max. 7.077 mm (0.2786 in.) 

Installed valve guide depth 

Intake 

Min. 0.584 mm ( 0.023 in.) 

Max. 1.092 mm ( 0.043 in.) 

Exhaust 

Min. 0.965 mm ( 0.028 in.) 

Max. 1.473 mm (0.058 in.) 
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Measure the cylinder head valve guide bore. 

Measure valve margin (rim thickness). 

Measure the valve spring free length and maximum 
inclination. 

8Ob5cb54 

VALVE RIM 
THICKNE.SS 

t 
J9109·146 

6ObScb53 



9 .. 2904 ENGINE· 5.9L DIESEL· SERVICE INFORMATION ---------- DR 

Test valve spring force with tool C-647 (1). Specifica
tion 72.0 - 80.7 Ibs. when compressed to 3S.33 mm 
(1.39 in.). 

INSTALLATION 
1. Install new valve seals. The yellow seals are for the 

intake valves and the green seals are for the 
exhaust valves. 

2. Instan the valves in their original postion. The 
exhaust valves are identified by a dimple on the 
valve head. 

3. lnstall the valve (2), springs {4}, and retainer (S). 

CD 

®-...... 

I 

®--! 
8Ob5cb55 
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4. Install the valve spring compressor tool 8319-A 
(1}as shown. 

5. Compress the valve springs and instaU the valve 
retaining locks. 

6. Remove the compressor and repeat the procedure 
on the remaining cylinders. 

7. Install new o-ring and sealing washer on injector. 

8. Lubricate o-ring and injector bore. 

9. Verify sealing washer (shim) was removed with old 
injector. 

10. Install injector Refer to (Refer to 14 - FUEL SyS-
TEM/FUEL INJECTION/FUEL INJECTOR 
INSTALLATION). 

11. Install the cylinder head (Refer to 9 - ENGINE! 
CYLINDER HEAD - INSTALLATION). 

VALVE LASH ADJUSTMENT AND VERIFICATION 

NOTE: To obtain accurate readings, valve lash 
measurements AND adjustments should only be 
performed when the engine coolant temperature is 
less than 60° C (140° F). 

The 24-valve overhead system is a "low-maintenance" 
design. Routine adjustments are no longer necessary, 
however, measurement should still take place when 
troubleshooting performance problems, or upon com
pletion of a repair that includes removal and installa
tion of the valve train components or injectors. 

1. Disconnect battery negative cables. 

2. Remove cylinder head cover (Refer to 9 - ENGINE! 
CYLINDER HEAD/CYLINDER HEAD COVER(S) -
REMOVAL). 

3. Using the crankshaft barring tool #7471-8, rotate crankshaft to align damper TDC mark to 12:00 o'clock position. 

a. If both number one cylinder rocker levers are loose, continue to next step. 

b. Jf both number one cylinder rocker levers are not loose, rotate crankshaft 360 degrees. 
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4. With the engine in this position. valve lash can be measured at the following rocker arms: INTAKE 1-2-4 I 
EXHAUST 1-3-5. Measure the valve lash by inserting a feeler gauge between the rocker arm socket and cross
head. Refer to VALVE LASH LIMIT CHART for the correct specifications. If the measurement falls within the 
limits, adjustment/resetting is not necessary. If measurement finds the lash outside of the limits, adjustment/ 
resetting is required. 

VALVE LASH LIMIT CHART 

NOTE: 

INTAKE 

0.152 mm ( 0.006 in.) MIN. 

0.381 mm (0.015 in.) MAX. 

EXHAUST 

0.533 mm (0.021 in.) MIN. 

0.863 mm (0.034 in.) MAX. 

If measured valve lash falls within these specifications, no adjustment/reset is necessary. Engine operation within 
these ranges has no adverse affect on performance, emissions, fuel economy or level of engine noise. 

5. If adjustment/resetting is required, loosen the lock 
nut on rocker arms and turn the adjusting screw 
until the desired lash is obtained: 
• INTAKE 0.254 mm (0.010 in.) 
• EXHAUST 0.660 mm (0.026 in.) Tighten the lock 

nut to 24 N·m (18 ft. Ibs.) and recheck the valve 
lash. 

6. Using the crankshaft barring tool, rotate the crank
shaft one revolution (360°) to align the damper 
TDC mark to the 12 o'clock position. 

7. With the engine in this position, valve lash can be 
measured at the remaining rocker arms: INTAKE 
3-5-6 I EXHAUST 2-4-6. Use the same method 
as above for determining whether adjustment is 
necessary, and adjust those that are found to be 
outside of the limits. 

8. Install the cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTAL
LATION). 

9. Connect the battery negative cables. 

REMOVAL 
1. Disconnect the battery negative cables. 

2. Remove the cylinder head cover (Refer to 9 -
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL). 

3. Disconnect the injector harness connectors at cyl
inder head cover gasket. Remove all injector sole
noid nuts. Remove cylinder head cover gasket. 

4. Remove injector(s) for cylinder(s) to be serviced. 
(Refer to 14 - FUEL SYSTEM/FUEL INJECTION/ 
FUEL INJECTOR - REMOVAL) or (Refer to 14 -
FUEL SYSTEM/FUEL INJECTION/FUEL INJEC
TOR - REMOVAL). 

5. Remove the rocker housing. 

6. Remove the rocker arms and crossheads from the 
cylinder(s} to be serviced. Mark each component 
so they can be installed in their original position. 

7. Using the crankshaft barring tool # 7471-8 (2). rotate the engine to position the damper mark in the 12 o'clock 
position. At this engine pOSition, cylinders #1 and #6 can be serviced. 
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8. Remove the accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 

9. With the damper TOe mark in the 12 o'clock position, add a paint mark anywhere on the gear housing cover 
next to the crankshaft damper. Place another mark on the vibration damper in alignment with the mark you just 
made on the cover. 

10. Divide the crankshaft damper into three equally sized segments as follows: 

a. Using a tape measure, measure the circumference of the crankshaft d,amper and divide the measurement by 
three (3). 

b. Measure that distance in a counterclockwise direction from the first balancer mark and place another mark 
on the balancer. 

c. From the second damper mark, again measure in a counterclockwise direction and place a mark on the 
damper at the same distance you measured when placing the second damper mark. The damper should 
now be marked in three equally spaced locations and the damper TDC mark should be in the 12 o'clock 
position. 

d. Remove injectors, fuel lines, and high pressure connectors for every cylinder that requires repair. 

11. Compress the valve springs at cylinders. # 1 and 
# 6 as follows: 

a. Install the valve spring compressor mounting 
base as shown in. 

b. Install the top plate, washer, and nut. Using a 
suitable wrench tighten the nut (clockwise) to 
compress the valve springs and remove the 
collets. 

c. Rotate the compressor nut counterclockwise to 
relieve tension on springs. Remove spring 
compressor. 

d. Remove and replace retainers, springs, and 
seals as necessary. 

e. Do not rotate the engine until the springs 
and retainers are reinstalled. 

f. Install seals, springs and retainers. Install 
spring compressor, compress valve springs and 
install the collets. 

g. Release the spring tension and remove the 
compressor. Verify that the collets are seated 
by tapping on the valve stem with a plastic 
hammer. 

8Ob4fb43 



9 • 2908 ENGINE - 5.9L DIESEL - SERVICE INFORMATION ---------- DR 

12. Using the crankshaft barring tool (2), rotate the 
engine until the next crankshaft damper paint 
mark aligns with the mark you placed on the 
cover. In this position, cylinders # 2 and # 5 
can be serviced. 

13. Repeat the valve spring compressing procedure 
previously performed and service the retainers, 
springs, and seals as necessary. 

14. Using the crankshaft barring tool, rotate the 
engine until the next crankshaft damper paint 
mark aligns with the mark you placed on the 
cover. In this position, cylinders # 3 and # 4 
can be serviced. 

15. Repeat the spring compressing procedure previ
ously performed and service the retainers, 
springs, and seals as necessary. 

INSTALLATION 
1. Install rocker housing. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTALLATION) 

2. Install fuel injectors and high pressure fuel lines. 

3. Lubricate the valve tips and install the crossheads in their original locations. 

4. Lubricate the crossheads and push rod sockets and install the rocker arms and pedestals in their original loca
tions. Tighten bolts to 36 N·m (27 ft. fbs.) torque. 

5. Verify valve lash adjustment (Refer to 9 - ENGINE/CYLINDER HEADnNTAKElEXHAUST VALVES & SEATS 
- STANDARD PROCEDURE). 

6. Install cylinder head cover gasket onto rocker housing. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER 
HEAD COVER(S) - INSTALLATION) 

7. Install injector solenoid nuts. 

8. Connect injector harness connectors. 
9. Install cylinder head cover. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTALLA

TION) 

10. Connect battery negative cables. 
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ARM-ROCKER 

DESCRIPTION 
The unique intake and exhaust rocker arms have their own rocker shafts and are lubricated by passages intersect
ing the cylinder block main oil rifle. Crossheads are used, which allow each rocker arm to operate two valves. 

The solid push rods are hardened at the rocker arm and tappet contact areas for superior strength and durability. 

REMOVAL 
1. Disconnect the battery negative cables. 

2. Remove cylinder head cover (Refer to 9 - ENGINEJ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) -
REMOVAL}. 

3. Remove the rocker arm/pedestal fasteners and 
remove rocker arm (1) and pedestal (2) from cylin
der head. Mark the arms and pedestals so they 
can be installed in their original position. 

CAUTION: When removing the rocker arms, the 
sockets may come loose and fall into the engine. 
Make sure they stay with the arm upon 
removal/installation. 

SOb4fa26 

81038916 



9 .. 2910 ENGINE .. 5.9L DIESEL .. SERVICE INFORMATION ---------- DR 

4. Lift the push rod(s) up and out of the engine. Mark 
them so they can be installed in their original posi
tion. 

NOTE: The # 5 cylinder intake and exhaust, and # 
6 cylinder intake and exhaust push rods must be 
raised through the provided cowl panel access 
holes. 

5. Lift the cross heads off of the valve stems. Mark 
them so they can be installed in their original 
position. 

CLEANING 

SOb4fa25 

Clean all components in a suitable solvent. If necessary, use a wire brush or wheel to remove stubborn deposits. 
Rinse in hot water and blow dry with compressed air. Inspect oil passages in rocker arms and pedestals. Apply 
compressed air to lubrication orifices to purge contaminants. 

INSPECTION 

Rocker Arms 
1. Remove rocker shaft and inspect for cracks and 

excessive wear in the bore or shaft. Remove 
socket and inspect ball insert and socket for signs 
of wear. Replace retainer if necessary. 

Measure the rocker arm bore and shaft. 

SOb4fa28 

80b4fa29 
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Push Rods 

Inspect the push rod ball and socket for signs of scor
ing. Check for cracks where the ball and the socket 
are pressed into the tube. 

Roll the push rod on a flat work surface with the 
socket end hanging off the edge. Replace any push 
rod that appears to be bent. 

Crossheads 
Inspect the crossheads for cracks and/or excessive 
wear on rocker lever and valve tip mating surfaces. 

INSTALLATION 

8Ob4fa24 

80b4fa23 

SOb4fa27 

1. If previously removed, install the push rods in their original location. Verify that they are seated in the tappets. 

2. Lubricate the valve tips and install the crossheads in their original locations. 

3. Lubricate the crossheads and push rod sockets and install the rocker arms and pedestals in their original loca
tions. Tighten bolts to 36 N·m (27 ft. Ibs.) torque. 

4. Verify valve lash adjustment (Refer to 9 - ENGINE/CYLINDER HEADIiNTAKElEXHAUST VALVES & SEATS 
- STANDARD PROCEDURE). 

5. Install cylinder head cover. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTAL
LATION) 

6. Connect battery negative cables. 
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ENGINE BLOCK 

STANDARD PROCEDURE 

CYLINDER BLOCK REFACING 
1. The combustion deck can be refaced twice. The 

first reface should be 0.25 mm (0.0098 inch). If 
additional refacing is required, an additional 0.25 
mm (0.0098 inch) can be removed. Total allowed 
refacing is 0.50 mm (0.0197 inch). 

2. The upper right corner of the rear face of the block 
must be stamped with a X when the block is 
refaced to 0.25 mm (0.0098 inch). A second X 
must be stamped beside the first when the block is 
refaced to 0.50 mm (0.0197 inch). 

3. Consult the parts catalog for the proper head gas
kets which must be used with refaced blocks to 
ensure proper piston-to-valve clearance. 

CYLINDER BORE - DE-GLAZE 
1. New piston rings may not seat in glazed cylinder 

bores. 

2. De-glazing gives the bore the correct surface finish 
required to seat the rings. The size of the bore is 
not changed by proper de-glazing. 

3. Cover the lube and tappet holes in the top of the 
block with waterproof tape. 

4. If the crankshaft is installed, wrap connecting rod 
journals with clean cloth. Cover the cloth with 
waterproof tape. 

®*=l =1=-:.==----=-1=-=--=---:..:>,-----....~

@ 

~-

TOP OF BLOCK 

8Oa82c94 

1st REFACE X 
2nd REFACE XX 

5. A correctly honed surface will have a crosshatch appearance with the lines at 15° to 25° angles. For the rough 
hone, use 80 grit honing stones. To finish hone, use 280 grit honing stones. 
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6. Use a drill, a fine grit Flex-hone and a mixture of 
equal parts of mineral spirits and SAE 30W engine 
oil to de-glaze the bores. 

7. The crosshatch angle is a function of drill speed 
and how fast the hone is moved vertically. 

8. Vertical strokes MUST be smooth continuous 
passes along the full length of the bore. 

9. Inspect the bore after 10 strokes. 

10. Use a strong solution of hot water and 'laundry 
detergent to clean -the bores. Clean the cylinder 
bores immediately after de-glaz_ing. 

11. Rinse the bores until the detergent is removed 
and blow the block dry with compressed air. 

12. Check the bore._ cl~anliness by wiping with a 
1 STROKE j t+ ~)/ PER SECOND 

300 TO 
400 RPM 

J9109-81 

white, lint free, lightly oiled cloth. If grit residue is still present, repeat the cleaning process until all residue is 
removed. Wash the bores and t~e complete block assembly with solvent and dry with compressed air. Place a 
clean shop towel around the top -main bearing saddle to deflect water and residue from piston cooling nozzels. 
Remove directed piston cooling nozzles if installed. 

13. Be sure to remove the tape covering the lube holes, rod journals, and piston cooling nozzles after the cleaning 
process is complete. 

CYLINDER BORE REPAIR 
Cylinder bore(s} can be repaired by one of two methods: 

• Method 1: Over boring and using oversize pistons and rings . 
• Method 2: Boring and installing a repair sleeve to return the bore to standard dimensions. 

METHOD 1 ,- OVERSIZE BORE 
Cylinder bore(s) can' be repaired by one of two methods: 

Oversize pistons and rings are available in two sizes - 0.50 mm (0.0197 inch) and 1.00 mm (0.0393 inch). 

Any combination of standard, 0.50 mm (0.0197 inch) or 1.00 mm (0.0393 inch) overbore may be used in the same 
engine. 

If more than 1.00 mm (0.0393 inch) overbore is needed, a repair sleeve can be installed (refer to Method 2-Repair 
Sleeve). 

Cylinder block bores ·may be bored twice before use of a repair sleeve is required. The first bore is 0.50 mm 
(0.0197 inch) oversize. _The secol')d bore is 1.00 mm (0.0393 inch) oversize. . 

After boring to size, 'use a honing stone -to chamfer the edge of the bore. 

CYLINDER BORE DIMENSION CHART 

DESCRIPTION- . MEASUREMENT 

BORING DIAMETER DIMENSION 1 st. REBORE - 102.469 mm (4.0342 in.) 

2nd. REBORE - 102.969 mm (4.0539 in.) 

HONING DIAMETER DIMENSIONS STANDARD - 102.020 ± 0.020 mm (4.0165 ± 0.0008 
in.) 

1st. REBORE - 102.520 ± 0.020 mm (4.0362 ± 0.0008 
in.) 

2nd. REBORE - 103.020 ± 0.020 mm 4.0559 ± 0.0008 
in.) 

CHAMFER DIMENSIONS Approx. 1.25 mm (0.049 in.) by 30° 
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A correctly honed surface will have a crosshatch 
appearance with the lines at 15° to 25° angles with 
the top of the cylinder block. For the rough hone, use 
80 grit honing stones. To finish hone, use 280 grit hon
ing stones. 

A maximum of 1.2 micrometer (48 microinch) surface 
finish must be obtained. 

After finish honing is complete, immediately clean the 
cylinder bores with a strong solution of laundry deter
gent and hot water. 

After rinsing, blow the block dry. 

TOP OF BLOCK 

Check the bore cleanliness by wiping with a white, lint-free, lightly- oiled cloth. There should be no grit residue 
present. 

If the block is not to be used right away, coat it with a rust- preventing compound. 

METHOD 2 - REPAIR SLEEVE 

REPAIR SLEEVE BLOCK REBORE DIMENSIONS 
CHART 

BORE DIAMETER 

104.500 + 0.015 mm (4.1142 + 0.0006 in.) 

STEP DIMENSION 

6.35 mm (0.25 in.) 

80b0Qc37 

If more than a 1.00 mm (0.03937 inch) diameter oversize bore is required, the block must be bored and a repair 
sleeve installed. 

Bore the block cylinder bore to 104.500-104.515 mm (4.1142-4.1148 inch). 

Repair sleeves can be replaced by using a boring bar to bore out the old sleeve. DO NOT cut the cylinder bore 
beyond the oversize limit. 
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After machining the block for the new repair sleeve, 
thoroughly clean the bore of all metal chips, debris 
and oil residue before installing the sleeve. 

Cool the repair sleeve(s} to a temperature of -12°C 
(10°F) or below for a minimum of one hour. Be ready 
to install the sleeve immediately after removing it from 
the freezer. 

Apply a coat of Loctite 620, or equivalent to the bore 
that is to be sleeved. 

Wear protective gloves to push the cold sleeve into 
the bore as far as possible. 

Using a sleeve driver (1), drive the sleeve (2) down
ward until it contacts the step at the bottom of the 
bore. 

SLEEVE DRIVER CONSTRUCTION SPECIFICATION CHART 

ITEM 

A 

B 

C 

D 

E 

F 

A sleeve driver can be constructed as shown. 

SLEEVE MACHINING DIMENSIONS CHART 

ITEM 

SLEEVE PROTRUSION 

SLEEVE DIAMETER 

J9109-121 

8ObbO<::3a 

MEASUREMENT 

127 mm (5 in.) 

38 mm (1.5 in.) 

6.35 mm (0.25 in.) 

25.4 mm (1 in.) 

101 mm (3.976 in.) 

107.343 mm (4.226 in.) 

MEASUREMENT 

MIN. - FLUSH WITH BLOCK 

MAX. - 0.050 mm (0.0019 in.) 

101.956 mm (4.014 in.) 

SLEEVE CHAMFER APPROX. 1.25 mm (0.049 in.) by 15° 

Set up a boring bar and machine the sleeve to 101.956 mm (4.014 inch). 

After removing the boring bar, use a honing stone to chamfer the corner of the repair sleeve(s). 

A correctly honed surface will have a crosshatch appearance with the lines at 15° to 25° angles with the top of the 
cylinder block. For the rough hone, use 80 grit honing stones. To finish hone, use 280 grit honing stones. 

Finished bore inside dimension is 102.020 ±0.020 mm (4.0165 ±0.0008 inch). 
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A maximum of 1.2 micrometer (48 microinch) surface finish must be obtained. 

After finish honing is complete, immediately clean the cylinder bores with a strong solution of laundry detergent and 
hot water. 

After rinsing, blow the block dry with compressed air. 

Wipe the bore with a white, tint-free, lightly oiled cloth. Make sure there is no grit residue present. 

Apply a rust-preventing compound if the block will not be used immediately. 

A standard diameter piston and a piston ring set must be used with a sleeved cylinder bore. 

CAM BORE REPAIR 
For standard bushings, not oversized, maximum front 
cam bushing bore diameter is 59.248 mm. (2.3326 
in.). DO NOT bore the intermediate cam bore to the 
front cam bore oversize dimensions. Maximum front 
camshaft bushing installed diameter is 54.147 mm. 
(2.1318 in.). Minimum instaUed diameter is 54.083 
mm. (2.1293 in.). Maximum intermediate camshaft 
bore diameter is 54.164 mm. (2.1324 in.). 

A surface finish of 2.3 micrometers {92 microinch} 
must be maintained. Not more than 20% of an area of 
anyone bore may be 3.2 micrometers (126 micro
inch). 

J9109-54 

Camshaft bores can be repaired individually. It is not necessary to repair undamaged cam bores in order to repair 
individually damaged cam bores. The standard front bushing (1) cannot be used to repair intermediate bores. 

Install all cam bushings flush or below the front and rear cam bore surface. The front camshaft bushing should be 
installed flush with front face of block. The oil hole must align to allow a 3.2 mm (0.125 inch) rod to ,pass through 
freely. 

INSPECTION 
Measure the combustion deck face using a straight 
edge (1) and a feeler gauge {2}. Cylinder block flat
ness: End-to-end 0.076 mm ( .003 in.). Maximum vari
ation side-to-side 0.051 mm (.002 in.). 

Inspect for any localized dips or imperfections. 

If the surface exceeds the limit, replace the engine 
block. 

25.4 mm 
(1 IN.) 

SObbOc56 
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BORE SPECIFICATIONS 

BORE DIAMETER 

Min. 102.000 mm (4.0157 in.) 

Max. 102.116 mm (4.0203 in.) 

OUT OF ROUNDNESS 

Max. 0.038 mm (0.0015 in.) 

TAPER 

Max. 0.076 mm (.003 in.) 

Inspect the cylinder bores for damage or excessive wear. 

Measure the cylinder bores. If the cylinder bores exceed the limit, (Refer to 9 - ENGINE/ENGINE BLOCK - STAN
DARD PROCEDURE). 

Inspect the camshaft bores for scoring or excessive wear. 

Measure the camshaft bores (Refer to 9 - ENGINE - SPECIFICATIONS). 

If a bore exceeds the limit, (Refer to 9 - ENGINE/ENGINE BLOCK/CAMSHAFT & BEARINGS (IN BLOCK) -
REMOVAL). 

Inspect the tappet bores for scoring or excessive wear. 

Measure tappet bore from bottom of block. Minimum tappet bore diameter 16.000 mm (0.0630 in.). Maximum tappet 
bore 16.055 mm. (0.632 in.). 

If out of limits, replace the cylinder block. 
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CAMSHAFT & BEARINGS (IN BLOCK) 

REMOVAL 

CAMSHAFT BEARINGS 

NOTE: Measure the diameter of each bore. If the camshaft bore for the cam bushing is worn beyond the 
limit, install a new service bushing. Inspect the rest of the camshaft bores for damage or excessive wear.lf 
the bores without a bushing are worn beyond the limit, the engine must be removed for machining and 
installation of service bushings. If badly worn, replace the cylinder block. 

1. Remove the camshaft· (Refer to 9 - ENGINE/ENGINE BLOCK/CAMSHAFT & BEARINGS (IN BLOCK) -
REMOVAL). 

2. Remove the bushing from the No.1 bore. 

3. Mark the cylinder block so you can align the oil hole in the cylinder block with the oil hole in the bushing. 

CAMSHAFT 
1. Disconnect both battery negative cables. 

2. Recover AlC refrigerant (if AlC equipped) (Refer to 24 - HEATING & AIR CONDITIONING/PLUMBING· STAN-
DARD PROCEDURE). 

3. Raise vehicle on hoist. 

4. Drain engine coolant into container suitable for re-use (Refer to 7 - COOLING - STANDARD PROCEDURE). 

5. Lower vehicle. 

6. Remove radiator upper hose. 

7. Remove viscous fan/drive/shroud assembly (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - REMOVAL). 

8. Disconnect the coolant recovery bottle hose from the radiator filler neck. 

9. Disconnect lower radiator hose from radiator outlet. 

10. Automatic Transmission models: Disconnect transmission oil cooler lines from front of radiator using Special 
Tool 6931 (unless equipped with finger-release disconnect). 

11. Remove radiator mounting screws and lift radiator out of engine compartment. 

12. Remove upper radiator support panel. 

13. If AlC equipped, disconnect AlC condenser refrigerant lines. 

14. Disconnect charge air cooler piping from the cooler inlet and outlet. 

15. Remove the two charge air cooler mounting bolts. 

16. Remove charge air cooler (and AlC condenser if equipped) from vehicle. 

17. Remove accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 

18. Remove accessory drive belt tensioner. 

19. Remove the fan support/hub assembly. 

20. Remove crankshaft damper and speed indicator ring (Refer to 9 - ENGINE/ENGINE BLOCKNIBRATION 
DAMPER - REMOVAL). 

21. Remove the gear cover-to-housing bolts and gently pry the cover away from the housing, taking care not to mar 
the sealing surfaces. Remove dust seal with cover. 

22. Using Special Tool 7471-B Crankshaft Barring Tool, rotate the crankshaft to align the timing marks on the 
crankshaft and the camshaft gears. 

23. Remove the cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) -
REMOVAL). 
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24. Remove the rocker arms, cross heads, and push 
rods. Mark each component so they can be 
installed in their original positions. 

NOTE: The # 5 cylinder intake and the It 6 cylinder 
intake and exhaust pushrods are removed by lift
ing them up and through the provided cowl panel 
access holes. Remove the rubber plugs to expose 
these relief holes. 

25. Raise the tappets as follows, using the wooden 
dowel rods provided with the Miller Tool Kit 8502. 

a. Insert the slotted end of the dowel rod into the 
tappet. The dowel rods for the rear two cyl .. 
inders will have to be cut for cowl panel 
clearance. Press firmly to ensure that it is 
seated in the tappet. 

b. Raise the dowel rod to bring the tappet to the 
top of its travel, and wrap a rubber band 
around the dowel rods to prevent the tappets 
from dropping into the crankcase. 

c. Repeat this procedure for the remaining 
cylinders. 

26. Verify that the camshaft timing marks are aligned 
with the crankshaft mark. 

27. Remove the bolts from the thrust plate. 

28. Remove engine mount through bolts. 

29. Install engine support fixture special tool # 8534, 
and steel bracket/wing nut special tool It 
8534A. 

30. Raise engine enough to allow camshaft removal. 

31. Remove the camshaft, gear and thrust plate. 

9 .. 2919 

8Ob4fa25 

810ab556 
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INSPECTION 

Camshaft 

CAMSHAFT DIMENSIONS 

CAMSHAFT DIMENSIONS 

Journal diameter (No.1 and No.7) 

Journal diameter (No.2 through No.6) 

Min. 

Max. 

Diameter of peak of lobe 

Intake 

Min. 

Max 

Exhaust 

1. Inspect the valve lobes (1) and bearing journals (2) 
for cracks, pitting, scoring. or generally excessive 
wear. Replace any camshaft that exceeds the 
allowable limits. 

2. Measure the bearing journals and lobes. 

CAUTION: If Camshaft lobes are worn, requiring 
camshaft replacement, it is necessary to replace 
the tappets also. (Refer to 9 - ENGINE/ENGINE 
BLOCK/SOLID LIFTERS - REMOVAL). 

Min. 

Max. 

Min. 

Max. 

54.028 mm. (2.127 in.) 

54.048 mm. (2.128 in.) 

53.962 mm. (2.1245 in.) 

54.013 mm. (2.1265 in.) 

47.175 mm (1.857 in.) 

47.855 mm. 

45.632 mm. (1.797 in.) 

46.312 mm. (1.823 in.) 

BOb4fa37 
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Camshaft Bushing/Bores 

Camshaft bores No. 2-7 do not use a bushing. 

1. Inspect the camshaft bushing and bores for signs 
of excessive wear. 

2. Measure the camshaft bushing and bores with a 
telescoping bore gauge and micrometer. If out of 
specification, (Refer to 9 - ENGINE/ENGINE 
BLOCK/CAMSHAFT & BEARINGS (IN BLOCK) -
REMOVAL). 

3. Inspect the camshaft bushing (1) oil holes for align
ment with cylinder block. 

Camshaft Gear 

8Ob4fa38 

Inspect the camshaft gear for cracks (gear and hub), and chipped/broken/fretted teeth. If replacement is necessary, 
camshaft and gear are replaced as an assembly. (Refer to 9 - ENGINE/ENGINE BLOCK/CAMSHAFT & BEARINGS 
(IN BLOCK) - REMOVAL). 

Thrust Plate 

CAMSHAFT THRUST PLATE THICKNESS CHART 

I 
MIN. 9.34 mm (0.368 in.) 

. MAX. 9.60 mm (0.378 in.) 

Inspect the camshaft thrust plate for excessive wear in the camshaft contact area. Measure thrust plate thickness 
using the CAMSHAFT THRUST PLATE THICKNESS CHART. Replace any thrust plate that falls outside of these 
specifications: 
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INSTALLATION 

CAMSHAFT BEARINGS 
1. Apply a coating of Loctite® 640 Adhesive to the 

backside of the new bushing. Avoid getting adhe
sive in the oil hole. 

2. Use a universal cam bushing installation tool and 
install the front bushing (1) so that it is even with 
the front face of the cylinder block. The oil hole 
must be aligned. A 3.2 mm (0.128 inch) diameter 
rod must be able to pass through the hole. 

3. Measure the installed bushings at the front bore. 
The minimum inside diameter is 54.083 mm 
(2.1293 inch), and the maximum inside diameter is 
is 54.147 mm. (2.1318 in.). 

CAMSHAFT 
1. Lubricate the camshaft bushing and bores with 

fresh engine oil or suitable equivalent. 

2. Liberally coat the camshaft lobes, journals, and 
thrust washer with fresh engine oil or suitable 
equivalent. 

CAUTION: When installing the camshaft, DO NOT 
push it in farther than it will go with the thrust 
washer in place. 

3. Install the camshaft and thrust plate. Align the tim
ing marks as shown. 

BACKLASH ~ 0.075 - 0.250 mm (0.003 - 0.010 inch) 

CLEARANCE - 0.025 - 0.500 mm (0.001 - 0.020 inch) 

4. Install the thrust plate bolts and tighten to 24 N·m (18 1t. Ibs.) torque. 

5. Measure camshaft back lash and end clearance. 

6. Remove the wooden dowel rods and rubber bands from the tappets. 

J9109-54 
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7. Lubricate the push rods with engine oil and install in their original location. Verify that they are seated in the 
tappets. 

8. Lubricate the valve tips with engine oil and install the cross heads in their original locations. 

9. Lubricate the crossheads and push rod sockets with engine oil and install the rocker arms and pedestals in their 
original locations. Tighten bolts to 36 N·m (27 ft. Ibs.) torque. 

10. Verify valve lash adjustment (Refer to 9 • ENGINE/CYLINDER HEAD/INTAKE/EXHAUST VALVES & SEATS 
- STANDARD PROCEDURE). 

11. Install the cylinder head cover. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) 
INSTALLATION) 
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12. Install gear housing cover (Refer to 9 - ENGINENALVE TIMING/GEAR, HOUSING COVER - INSTALLATION). 
Install front crankshaft dust seal. 

13. Install the crankshaft damper with the speed indicator ring (Refer to 9 - ENGINE/ENGINE BLOCKNIBRATION 
DAMPER - INSTALLATION). 

14. Install the fan supporVhub assembly Refer to (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - INSTALLA-
TION). 

15. Install the power steering pump. 

16. Install accessory drive belt tensioner. Torque bolt to 43 N·m (32 ft. rbs.). 

17. Install the accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 

18. Instan the charge air cooler (with alc condenser and auxiliary transmission oil, cooler, if equipped) and tighten 
the mounting bolts to 2 N·m (17 in. Ibs.) torque. 

19. Connect charge air cooler inlet and outlet pipes. lighten clamps to 11 N·m (95 in. Ibs.) torque. 

20. Install the radiator upper support panel. 

21. Close radiator petcock and lower the radiator into the engine compartment. lighten the mounting bolts to 11 
N·m (95 in. Ibs.) torque. 

22. Raise vehicle on hoist. 

23. Connect radiator lower hose and install clamp. 

24. Connect transmission auxiliary oi~ cooler lines (if equipped). 

25. Lower vehicle. 

26. Install the fandrive/shroud assembly. (Refer to 7 - COOLING/ENGINE/~ADIATOR FAN - INSTALLATION) 

27. InstalJ the coolant recovery and windshield washer fluid reservoirs to the fan shroud. 

28. Connect the coolant recovery hose to the radiator filler neck. 

29. Add engine coolant (Refer to 7 - COOLING - STANDARD PROCEDURE). 

30. Charge AlC system with refrigerant (if AlC equipped) (Refer to 24 - HEATING & AIR CONDITIONING/PLUMB
ING - STANDARD PROCEDURE). 

31. Connect the battery negative cables. 

32. Start engine and check for engine oil and coolant leaks. 
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BEARINGS - CONNECTING ROD 

STANDARD PROCEDURE - CONNECTING ROD BEARING AND CRANKSHAFT 
JOURNAL CLEARANCE 

DESCRIPTION 

CONNECTING ROD BORE, BEARINGS REMOVED 

CONNECTING ROD BORE, BEARINGS INSTALLED 

1. Measure the connecting rod bore with bearings 
removed and the bolts tightened to 100 N·m (73 ft. 
Ibs.) torque .. 

2. Measure the connecting rod bore with the bearings 
installed and the bolts tightened to 100 N·m (73 ft. 
Ibs.) torque. 

Measure within 20° arc from each side of the parting 
line. Also measure 90° from parting line. 

Record the smallest and largest diameter. 

Measure the diameter of the rod journal at the location 
shown. Calculate the average diameter for each side 
of the journal. 

Determine minimum bearing clearance by calculating 
the differance between the smallest connecting rod 
bore diameter with the bearing installed and the aver
age diameter for each side of the crankshaft journal. 

MEASUREMENT 

MIN. 72.99 mm (2.874 in.) 

MAX. 73.01 mm (2.875 in.) 

MIN. 69.05 mm (2.719 in.) 

MAX. 69.10 mm (2.720 in.) 

80bbOc4e 

Determine the maximum bearing clearance by calculating the difference between the largest connecting rod bore 
diameter and the average diameter with the bearing installed for each side of the crankshaft journal. 

If the crankshaft is within limits, replace the bearing. If the crankshaft is out of limits, grind the crankshaft to the next 
smaller size and use oversize rod bearings. 
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CRANKSHAFT & GEAR 

DESCRIPTION 
The crankshaft is a forged steel, integrally balanced 
unit. It is supported by seven main bearings, with posi
tion number six designated as the thrust journal. The 
crankshaft is held in place by main caps and 12 mm 
capscrews. The crankshaft also has internal cross 
drillings to supply the connecting rods with engine oil. 

REMOVAL - GEAR 

e0c41fb5 

1. Remove the gear housing cover. (Refer to 9 - ENGINENALVE TIMING/GEAR HOUSING COVER - REMOVAL) 

2. Split the gear and remove it from the crankshaft. 

INSTALLATION - GEAR 
1. Remove all burrs and make sure the gear surface 

on the end of the crankshaft is smooth. 

2. If removed, install a new alignment pin. Drive the 
pin in using a ball- peen hammer, leaving it pro
truding 1.0 mm (0.039 inch) to 1.5 mm (0.059 inch) 
above the crankshaft. 

WARNING: WEAR PROTECTIVE GLOVES TO PRE
VENT INJURY. 

CAUTION: DO NOT heat the gear longer than 45 
minutes. 

J9109-94 

3. Heat the crankshaft gear for 45 minutes at a temperature of 149°C (300°F). Do not use torch, gear failure will 
occur. 

4. Apply a thin coat of lubricant to the nose of the crankshaft. 

5. Position the gear with the timing mark out and install it on the crankshaft using the alignment pin. Make sure the 
gear contacts the shoulder. 
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BEARINGS - CRANKSHAFT MAIN 

STANDARD PROCEDURE - MAIN BEARING CLEARANCE 

BObbOc4b 

MAIN BEARING BORE DIAMETER CHART 

ITEM MAIN BEARING BORE DIAMETER (MAXIMUM) 

BEARINGS INSTALLED 83.106 mm (3.2719 in.) 

BEARINGS REMOVED Min 87.983 mm (3.4639 in.) 

Max. 88.019 mm (3.4653 in.) 

Inspect the main bearing bores for damage or abnormal wear. 

1. Remove bearings and measure main bearing bore diameter after torquing main bearing cap bolts to 176 N·m 
(130 ft. Ibs.). 

2. Install the crankshaft main bearings and measure main bearing bore diameter with the main bolts tightened to 
176 N·m (130 ft. Ibs.) torque. 

CRANKSHAFT MAIN JOURNAL DIAMETER CHART 

ITEM SPECIFICATION 

Minimum diameter 82.962 mm (3.2662 in.) 

Maximum diameter 83.013 mm (3.2682 in.) 

Maximum out of roundness 0.050 mm (.002 in.) 
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ITEM SPECIFICATION 

Maximum taper 0.013 mm (.0005 in.) 

Thrust distance (at NO.6 position) Min. 0.065 mm (.003 in.) 

Max. 0.432 mm (.017 in.) 

3. Measure the diameter of the main journal at the locations shown. Calculate the average diameter for each side 
of the journal. 

4. Calculate the main bearing journal to bearing clearance. Maximum clearance is 0.119 mm (0.00475 inch). If the 
crankshaft journal is within limits, replace the main bearings. If not within specifications. grind the crankshaft to 
next size and use oversize bearings. 

5. Measure thrust distance at the NO.6 position. 
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SEAL - CRANKSHAFT OIL - FRONT 

REMOVAL 
1. Disconnect both battery negative cables. 

2. Raise vehicle on hoist. 

3. Partially drain engine coolant into container suitable for re-use (Refer to 7 - COOLING - STANDARD PROCE· 
DURE). 

4. Lower vehicle. 

5. Remove radiator upper hose. 

6. Disconnect coolant recovery bottle hose from radiator filler neck. 

7. Disconnect windshield washer pump supply hose and electrical connections and lift washer bottle off of fan 
shroud. 

8. Remove viscous fan/drive assembly. (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - REMOVAL). 

9. Remove cooling fan shroud and fan assembly from the vehicle. 

10. Remove the accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 

11. Remove the cooling fan support/hub from the front of the engine. 

12. Raise the vehicle on hoist. 

13. Remove the crankshaft damper and speed indicator ring. 

14. Remove power steering pump. 

15. Remove accessory drive belt tensioner. 

16. Remove the gear cover-to-housing bolts and gen
tly pry the cover away from the housing, taking 
care not to mar the gasket surfaces. Remove 
crank seal dust shield with cover. 

17. Support the cover on a flat work surface with 
wooden blocks, and using a suitable punch (1) 
and hammer, drive the old seal out of the cover 
from the back side of the cover to the front side. 
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INSTALLATION 
CAUTION: The seal lip and the sealing surface on 
the crankshaft must be free of all oil residue, to 
prevent leaks. The crankshaft and seal surface 
must be completely dry when the seal is installed. 

1. Clean cover and housing gasket mating surfaces. 
Use a suitable scraper and be careful not to dam
age the gear housing surface. Remove any old 
sealer from the oil seal bore. Thoroughly clean the 
front seal area of the crankshaft. Do not sand this 
surface. The seal lip and the sealing surface on the 
crankshaft must be free from all oil residue to pre
vent seal leaks. 

2. Inspect the gear housing and cover for cracks and 
replace if necessary. Carefully straighten any bends 
or imperfections in the gear cover with a ball-peen 
hammer on a flat surface. Inspect the crankshaft 
front journal for any grooves or nicks that would 
affect the integrity of the new seal. 

3. Apply a bead of Mopar® Stud & Bearing Mount to 
the outside diameter of the seal. Do not lubricate 
the inside diameter of the new seaL 

9 - 2929 
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4. With the cover supported by wood blocks, install the seal into the rear of the coverusing crankshaft seal installer 
Special Tool 8281 and driver handle C-4171. Strike the driver handle until the installation tool bottoms out on the 
inside of the cover. 

CAUTION: Do not distort or damage seal. 

5. Install the plastic seal pilot (provided with seal kit) 
into the crankshaft seal. 

6. Apply a bead of Mopar® Silicone Rubber Adhesive 
Sealant or equivalent to the gear housing cover 
sealing surface. 

7. Install the cover to the gear housing, aligning the 
seal pilot with the nose of the crankshaft. 

NOTE: Failure to follow the cover installation pro
cedure can result in misalignment of the crank
shaft seal to the crankshaft, causing an oil leak. 

8. Install the cover bolts and hand snug 2 capscrews 
at the 3 o'clock and 9 o'clock position, to keep the 
cover from moving when the first capscrew is 
torqued. Torque to 24 N·m (18 ft. Ibs.) torque. Remove pilot tool. 

9. Install dust shield over nose of crankshaft. 

8Ob46d27 

10. Install the crankshaft damper and speed indicator ring. Torque the bolts to 40 N·m (30 ft. Ibs.). Then rotate an 
additional 60°. Use the engine barring tool to keep the engine from rotating during tightening operation. 

11. Install the fan supporVhub assembly and torque bolts to 32 N·m (24 ft. Ibs.). 

12. Install power steering pump. 

13. Install accessory drive belt tensioner. Torque bolt to 43 N·m (32 ftlbs.). 

14. Install cooling fan (Refer to 7 - COOLING/ENGINE/RADIATOR F~N - INSTALLATION). 

15. Install the accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 

16. Refill cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE). 

17. Connect battery negative cables. 

18. Start engine and check for oil leaks. 
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SEAL - CRANKSHAFT OIL - REAR 

REMOVAL 
1. Disconnect the battery negative cables. 

2. Remove the transmission and transfer case (if 
equipped). 

3. Remove the clutch cover and disc (if manual trans
mission equipped) (Refer to 6 - CLUTCH/CLUTCH 
DISC - REMOVAL). 

4. Remove the flywheel or converter drive plate. 

5. Remove the flywheel adapter plate. 

6. Drill holes 1800 apart into the seal. Be careful not 
to contact the drill against the crankshaft. 

7. Install # 10 sheet metal screws .(1) in the drilled 
holes and remove the rear seal with a slide ham
mer (4). 

INSTALLATION 

\f[ 
\\ I 
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CAUTION: The seal lip and the sealing surface on the crankshaft must be free from all oil residue to prevent 
seal leaks. The crankshaft and seal surfaces must be completely dry when the seal is installed. Use a soap 
and water solution on outside diameter ot seal to ease assembly. 

1. Clean the crankshaft journal with a suitable solvent and dry with a clean shop towel or compressed air. Wipe the 
inside bore of the crankshaft seal retainer with a clean shop towel. 

2. Inspect the crankshaft journal for gouges, nicks, or other imperfections. If the seal groove in the crankshaft is 
excessively deep, install the new seal 1/8" deeper into the retainer bore, or obtain a crankshaft wear sleeve that 
is available in the aftermarket. 

3. Install the seal pilot and new seal, provided in the replacement kit, onto the crankshaft. 

4. Remove the seal pilot. 

5. Install the installation tool over crankshaft. 

6. Using a ball peen hammer, strike the tool (2) at the 
12, 3, 6, and 9 o'clock positions until the alignment 
tool bottoms out on the retainer. 

NOTE: Always install a new clamping ring, never 
reuse the old clamping ring. 

7. Install the flywheel or converter drive plate, and 
clamping ring. Tighten the bolts to 137 N·m (101 ft. 
Ibs.) torque. 

8. Install the clutch cover and disc (if equipped) 
(Refer to 6 - CLUTCH/CLUTCH DISC - INSTALLA
TION). 

9. Install the transmission and transfer case (if 
equipped). 

10. Lower vehicle. 

11. Connect battery negative cables. 

12. Check engine oil level and adjust, if necessary. 

13. Start engine and check for oil leaks. 

8Ob4faab 
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RETAINER - CRANK REAR OIL SEAL 

REMOVAL 
1. Disconnect the battery negative cables. 

2. Raise vehicle on hoist. 

3. Remove the oil pan drain plug and drain the engine 
oil. Re-install plug and torque to 50 N·m (44 ft. Ibs.) 
torque. 

4. Remove transmission and transfer case (if 
equipped) from vehicle. 

5. Remove flywheel or torque converter drive plate. 

6. Remove flywheel adapter plate. 

7. Disconnect starter cables from starter motor. 

8. Remove starter motor (Refer to 8 - ELECTRICAU 
STARTING/STARTER MOTOR - REMOVAL) and 
transmission adapter plate assembly. 

9. Remove four 4 oif pan rear bolts. Slide a feeler 
gauge between the seal retainer and oil pan gasket 
to break the seal. 

10. Remove the six 6 retainer-to-block bolts (3). 

11. Remove the rear seal retainer, and gasket (2). 

CD 

12. Support the seal retainer and drive out the crankshaft seal with a hammer and suitable punch. 

INSTALLATION 
1. If using the old seal retainer, the crankshaft seal 

must be replaced. 

2. Inspect oil pan gasket for nicks or cuts. If gasket is 
damaged, the oil pan must be removed and gasket 
must be replaced. Wipe oil pan gasket dry and 
apply light coating of RTV. 

3. Using the retainer alignment/seal installation tool 
provided in the seal service kit, install the align
ment tool into the retainer and install to the cylinder 
block, using a new gasket. Tighten the six (6) 
mounting bolts by hand. 

4. The seal alignment tool is used to align rear cover 
properly. Starting with the center two bolts, tighten 
the retainer in a circular pattern to 10 N·m (89 in. 
Ibs.). Remove the alignment tool. 

80b4&:l3O 



9 - 2932 ENGINE - 5.9L DIESEL - SERVICE INFORMATION ---------- DR 

CAUTION: The seal lip and the sealing surface on 
the crankshaft must be free from all oil residue to 
prevent seal leaks. The crankshaft and seal sur
faces must be completely dry when the seal is 
installed. Use a soap and water solution on out
side diameter of seal to ease assembly. 

5. Make sure the provided seal pilot (1) is installed 
into the new crankshaft seal (3). Use the align
ment/installation tool and press the seal onto the 
crankshaft. Alternately drive the seal at the 12. 3, 6 
and 9 o'clock positions. 

6. Remove the alignment tool and trim the retainer 
gasket (1) even with the oil pan mounting surface. 

7. Remove the seal pilot. 

8. Apply a small amount of Mopar® Silicone Rubber 
Adhesive Sealant to the oil pan rail T-joints. 

9. Install the four (4) oil pan rear mounting bolts and 
torque to 28 N·m (21 ft. Ibs.). 

10. Install new rectangular ring seal for cam bore. 

11 . Install the flywheel housing and bolts. Torque 
bolts to 77 N·m (57 ft. Ibs.). 

12. Install the flywheel housing and bolts. Torque 
bolts to 77 N·m (57 ft. Ibs.). 

NOTE: A new clamping ring must be used on early 
or late builds, automatic or manual. Do not reuse 
clamping ring. 

13. Install the dual mass flywheel with crankshaft adapter. Tighten bolts to 137 N·m (101 ft. Ibs.). 

aOb4faab 
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14. Install the starter motor Refer to (Refer to 8 - ELECTRICAUSTARTING/STARTER MOTOR - INSTALLATION). 

15. Install the transmission and transfer case (if equipped). 

16. Lower vehicle. 

17. Fill the crankcase with new engine oil. 

18. Connect the battery negative cables. 

19. Start engine and check for oil leaks. 
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TAPPETS - VALVE 

REMOVAL 

NOTE: This procedure requires use 01 Miller Tool 
8502 Tappet Replacement Kit. 

1. Remove camshaft (Refer to 9 - ENGINE/ENGINE 
BLOCK/CAMSHAFT & BEARINGS (IN BLOCK) -
REMOVAL). 

2. Insert the trough (1) (provided with tool kit) the full 
length of the camshaft bore. Make sure the cap 
end goes in first and the open side faces up 
(towards tappets). 

3. Remove only one tappet at a time. Remove rub
ber band from one cylinder pair and attach tappet 
dowel not being removed to the next cylinder pair. 

4. Raise dowel rod (disengage from tappet) and allow 
tappet to fall into trough. 

5. Carefully remove trough (do not rotate) and tap
pet. If the tappet is not being replaced. mark it so it 
can be installed in its original location. 

8Ob4faaO 
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6. Re-instali trough (1) and repeat procedure _ on 
remaining tappets. 

CLEANING 
Clean tappet with a suitable solvent. Rinse in hot water and blow dry with a clean shop rag or compressed air. 

INSPECTION 
1. Visually inspect the tappet the tappet socket, stem, 

and face for excessive wear, cracks, or obvious 
damage. 

2. Measure the tappet stem diameter. Replace the 
tappet if it falls below the minimum size. 

INSTALLATION 
1. Insert the trough (1) the full length of the camshaft 

bore. Again, make sure the cap end goes in first 
and the open side faces up (towards tappets). 

~I~. NORMAL 
~ WEAR 
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2. lower the tappet installation tool through the push 
rod hole and into the trough. 

3. Retrieve the tappet installation tool using the 
hooked rod provided with the tool kit 

4. lubricate the tappet with clean engine oil or suit
able equivalent and install the tappet to the instal
lation tool. 

5. Pull the tappet up and into position. If difficulty is 
experienced getting the tappet to make the turn 
into the tappet bore, wiggle the trough while gently 
pulling up on the tappet. 

8Ob41aa4 
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6. With the tappet in place. rotate the trough one half 
turn so the open side is down (toward crankshaft). 

7. Remove the tappet installation tool from the tappet. 

8. Re-install a dowel rod and secure the rod with a 
rubber band. 

9. Rotate the trough one half turn and repeat the pro4 
cedure for the remaining tappets. 

10. Install the camshaft (Refer to 9 - ENGINE/EN
GINE BLOCK/CAMSHAFT & BEARINGS (IN 
BLOCK) - INSTALLATION). 
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PISTON & CONNECTING ROD 

DESCRIP1-ION 

PISTONS 
The piston is constructed of aluminum and is gravity 
cast, free floating design. The piston incorporates a 
centrally located high swirl combustion bowl, and uti
lizes a "keystone" style top compression ring, and a 
"Tapered Face!! intermediate ring, for superior cylinder 
wall scraping. Piston cooling nozzles cool the piston 
and pin with engine oil supplied by the crankshaft 
main journals. All pistons are gallery cooled and utilize 
J-jet piston cooling nozzles. Pistons are directional in 
order to provide clearance to piston cooling nozzles. 

CONNECTING RODS 
The connecting rods are a split angle design. They 
have a pressed-in-pface wrist pin bushing that is lubri
cated by piston cooling nozzle oil spray. 

Machined connecting rods are no longer used in 
the diesel engine. Do not install machined con
necting rods into an engine that has fractured split 
connecting rods. 

Fractured split connecting rods are first manufactured 
as a single piece and then fractured into two pieces. 
Fractured split connecting rods can be identified by a 
rough and irregular surface at the connecting rod split 
face. To properly assemble the rod cap to the connect
ing rod, the bearing tangs on the connecting rod and 
cap must be located on the same side of the rod. The 
long end of the connecting rod must be assembled on 
the intake or camshaft side of the engine. 

Each matched fractured split connecting rod and cap 

TOP RING 

INTERMEDIATE RING 

OIL CONTROL RING 
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is an assembly and are not interchangeable. If a connecting rod or cap is damaged, the entire assembly must be 
replaced. 
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STANDARD PROCEDURE - HEAD GASKET SELECTION 
1. Measure piston protrusion for all six pistons. 

2. Calculate the average piston protrusion. Maximum allowable protrusion is 0.516 mm (0.020 inch). 

NOTE: There are two different head gaskets available. One gasket is for Average piston protrusion less than 
0.30 mm (0.011 inch). The other gasket is for Average piston protrusion greater than 0.30 mm (0.011 inch) 

REMOVAL 
1. Disconnect the battery cables. 

2. Remove the cylinder head (Refer to 9 - ENGINE/CYLINDER HEAD - REMOVAL). 

3. Remove the oil pan and suction tube (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - REMOVAL). 

4. Remove bolts and the block stiffener. 

5. Using Miller Tool 7471-8 crankshaft barring tool, rotate the crankshaft so all of the pistons are below TDC. 

6. Before removing the piston(s) from the bore(s): 

a. Remove any carbon ridge formations or deposits at the top of the bore with a dull scraper or soft wire brush. 

b. If cylinder bore wear ridges are found, use a ridge reamer to cut the ridge from the bore. DO NOT remove 
more metal than necessary to remove the ridge. 

7. Remove the J-jet cooling nozzles. 

NOTE: If cylinders have ridges, the cylinders are oversize and will more than likely need boring. 

8. Using a hammer and steel stamp, stamp the cylinder number in the top of each piston. The front of the piston 
is identified by a stamping on the top of the piston. DO NOT stamp in the outside 5 mm (.197 in.) of the piston 
diameter. DO NOT stamp over the piston pin. 

9. Mark the connecting rod and cap with the corresponding cylinder numbers. 

10. Remove the connecting rod bolts and rod caps. Use care so the cylinder bores and connecting rods are not 
damaged. 

11. Use a hammer handle or similar object to push the piston and connecting rod through the cylinder bore. 

12. Store the piston/rod assemblies in a rack. 

CLEANING 

CAUTION: DO NOT use bead blast to clean the pistons. DO NOT clean the pistons and rods in an acid tank. 

PISTON 
Clean the pistons and pins in a suitable solvent, rinse in hot water and blow dry with compressed air. Soaking the 
pistons over night will loosen most of the carbon build up. De-carbon the ring grooves with a broken piston ring and 
again clean the pistons in solvent. Rinse in hot water and blow dry with compressed air. 

CONNECTING ROD 
Clean the connecting rods in a suitable solvent, rinse in hot water and blow dry with compressed air. 

INSPECTION 

PISTONS 
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PISTON SKIRT DIAMETER (MIN.) 

101.775 mm (4.006 in. ) 

Inspect the pistons for damage and excessive wear. Check top of the piston, ring grooves, skirt and pin bore. Mea
sure the piston skirt diameter. If the piston is out of limits, replace the piston. 

The upper groove only needs to be inspected for dam
age. Use a new piston ring (2) to measure the clear
ance in the intermediate ring groove. Minimum 
clearance is 0.045 mm (0.0018 inch). maximum clear
ance is 0.095 mm (.0037 inch). If the clearance of the 
intermediate ring exceeds specifications, replace the 
piston (3). 

Use a new oil ring to measure the clearance in the oil 
groove. Minimum clearance is 0.040 mm (0.0016 
inch), maximum clearance is 0.085 mm (.0033 inch). If 
the clearance exceeds specifications, replace the 
piston. 

Measure the pin bore (2). The maximum diameter is 
40.012 mm (1.5753 inch), Minimum is 40.006 mm CD 
(1.575 inch). If the bore is over limits. replace the pis
ton (1). 

Inspect the piston pin for nicks, gouges and excessive 
wear. Measure the pin diameter (1). The minimum 
diameter is 39.990 mm (1.5744 inch), maximum 
40.003 mm (1.5749 inch). If the diameter is out of lim
its, replace the pin (1). 

J9109-65 
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J9109·66 
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CONNECTING ROD 
Inspect the connecting rod for damage and wear. The 
I-Beam section of the connecting rod cannot have CD 
dents or other damage. Damage to this part can 
cause stress risers which will progress to breakage. 

Measure the connecting rod pin bore (1). The maxi
mum diameter is 40.042 mm (1.5765 inch), minimum 
diameter is 40.019 mm (1.5756 inch). If out of limits, 
replace the connecting rod. 

INSTALLATION 
1. Lubricate the cylinder bores with clean engine oil. 

2. Generously lubricate the rings and piston skirts 
with clean engine oil. 

3. Orientate the rings on the piston (Refer to 9 -
ENGINE/ENGINE BLOCK/PISTON RINGS - STAN
DARD PROCEDURE). 

4. Compress the rings using a piston ring compressor 
tool (1). If using a strap-type ring compressor, 
make sure the inside end of the strap does not 
hook on a ring gap and break the ring. 

5. Bar the crankshaft so the rod journal for the piston 
to be installed is at BDC (Bottom Dead Center). 

6. Make sure the front of the piston is oriented prop
erly according to the marking on the top of the pis
ton and the connecting rod is oriented properly. 

J9109-67 

J9109-83 

J9109-84 

7. Position the piston and rod assembly into the cylinder bore with the front of the piston oriented properly accord
ing to the stamping in the top of the piston. Use care when you install the piston and connecting rod so the 
cylinder bore is not damaged. The long side of the connecting rod must be installed on the intake side of the 
engine. 

8. Push the piston into the bore until the top of the piston is approximately 50 mm (2 inch) below the top of the 
block. Carefully pull the connecting rod onto the crankshaft journal. 

9. Use clean engine oil to lubricate the threads and under the heads of the connecting rod bolts. 

10. For fractured/split type connecting rods, the long end of the rod must be installed towards the intake side of 
the engine. 
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a. The connecting rod split/face must face toward the same side as the piston notch feature on the skirt. The 
split face will face toward the exhaust side of the engine if properly installed. 

11. Install the rod cap and bolts to the connecting rod. lighten the connecting rod bofts evenly in 3 steps. 
• lighten the bolts to 30 N·m (22 ft. Ibs.) torque. 
• Tighten the bolts to 60 N·m (44 ft. Ibs.) torque. 
• Rotate 600 clockwise. 

12. The crankshaft must rotate freely. Check for freedom of rotation as the caps are installed. If the crankshaft does 
not rotate freely, check the installation of the rod bearing and the bearing size. 

13. Measure the side clearance between the connecting rod and the crankshaft. DO NOT measure the clearance 
between the cap and crankshaft. 

14. Install J-jet piston cooling nozzles. 

15. Install block stiffener. Torque to 43 N·m (32 ft. Ibs.). 

16. Install the suction tube and oil pan (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - INSTALLATION). 

17. Install the cylinder head onto the engine (Refer to 9 - ENGINE/CYLINDER HEAD - INSTALLATION). 

18. Install a new filter and fill the crankcase with new engine oil.Prefili the filter with clean oil. 

19. Connect the battery negative cables and start engine. 
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RINGS - PISTON 

STANDARD PROCEDURE - PISTON RING FITTING 
1. Determine the piston diameter and obtain the 

appropriate ring set. The piston rings can be iden
tified as shown. 

TOP 
TOP RING 

INTERMEDIATE RING e;:-:::::;;;;;;=:===-:;:::;::::-

OIL CONTROL RING 

2. Position each ring in the cylinder and use a piston 
(1) to square it with the bore at a depth (3) of 89.0 CD 
mm (3.5 inch). 

TOP RING 

INTERMEDIATE RING 

OIL CONTROL RING 

+ 
® 

PISTON RING GAP CHART 

0.26 - 0.36 mm 

0.85-1.15 mm 

0.25-0.55 mm 

3. Use a feeler gauge to measure the piston ring gap. 

8087e454 

J9109-70 

(0.010 0.014 in.) 

(0.033 - 0.045 in.) 

(0.010 - 0.022 in.) 
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4. The top surface of all of the compression rings are 
identified with the word TOP or the supplier's 
MARK. Assemble the rings with the word TOP or 
the supplier's MARK up. 

5. Position the oil ring expander (2) in the oil control 
ring (1) groove (bottom groove). 

NOTE: There is no (TOP) mark on the oil ring. 

6. Install the oil control ring (1) with the end gap 
OPPOSITE the ends on the expander. 

7. Install the intermediate piston ring in the second 
groove. 

8. Install the top piston ring in the top groove. 

9. Position the rings as shown . 
• Install top and second compression rings on pis

ton with ring gaps 1800 apart . 
• Install oil control ring with ring gap 900 from top 

and second ring. Do not position gaps over 
wrist pin hole. 

J9109-74 

J9109·-73 
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DAMPER-CRANKSHAFT 
REMOVAL 
1. Remove the accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 

2. Remove the four (4) damper to crankshaft bolts and remove damper and speed indicator ring. 

INSPECTION 
1. Inspect the damper hub for cracks and replace if 

any are found. 

2. Inspect the rubber member for deterioration or 
missing segments. 

3. Inspect the index lines (1) on the damper hub (2) 
and the inertia member (3). If the lines are more 
than 1.59 mm (1/16 in.) out of alignment. replace 
the damper. 

INSTALLATION 
1. Install speed indicator ring. 

NOTE: The speed indicator ring is located over a dowel pin. 

o 
000 

80b46d32 

2. Install the crankshaft damper and bolts. Tighten bolts to 40 N·m (30 ft. Ibs.) torque, plus an additional 60°. 

NOTE: The damper must be installed so the hole is located over the dowel pin. 

3. Install the accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 
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MOUNT-FRONT 

REMOVAL 
1. Disconnect the battery negative cables. 

2. Remove the viscous fan/drive assembly (~fe~ to 7 
Co'OLING/ENGINElRADIATOR FAN 

REMOVAL). 

3. Raise vehicle on hoist. 
4. Install engine support fixture tool# 8534 and steel 

bracket tool # 8534A 

5. Loosen the thru-bolt and nut. 

'6. Lift the engine SLIGHTLY and remove the insulator 
to block botts. 

7. Remove the RH insulator (2) from the vehicle. 

8. Remove the LH insulator (2) from the vehicle. 

8103b816 
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INSTALLATION 
1. With engine raised SLIGHTLY, position the LH 

insulator (2) to the mount. Install the bolts and 
torque to specification. 

2. With engine raised SLIGHTLY, position the RH 
insulator (2) to the mount. Install the bolts and 
torque to specification. 

3. Lower the engine using tool # 8534, while guiding 
the mount and thru-bolt into the frame mounted 
support cushion brackets. 

4. Install the thru bolt nut and tighten the nut to 95 
N·m (70 ft. Ibs.) torque. 

5. Remove the engine support fixture tool # 8534. 

6. Lower the vehicle. 

7. Install the viscous fan/drive assembly (Refer to 7 -
COOLING/ENGINE/RADIATOR FAN - INSTALLA
TION). 

8. Connect the battery negative cables. 

8103b816 
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MOUN-r-REAR 

REMOVAL 

1. Raise the vehicle on a hoist. 

4X2 
3500 MANUAL 

2. Position a transmission jack in place. 

3. Remove support cushion stud nuts. 

4. Raise rear of transmission and engine SLIGHTLY. 

4X4 
3500 MANUAL 

4500 ALL 

4X2 
AUTOMATICS 

4X4 
AUTOMATICS 

J9509-126 

5. Remove the bolts holding the support cushion to the transmission support bracket. Remove the support cushion. 

6. If necessary. remove the bolts holding the transmission support bracket to the transmission. 

INSTALLATION 
1. If removedt position the transmission support bracket to the transmission. Install new attaching bolts and tighten 

to 102 N·m (75 ft. Ibs.) torque. 

2. Position support cushion to transmission support bracket. Install stud nuts and tighten to 47 N·m (35 ft. Ibs.) 
torque. 

3. Using the transmission jack, lower the transmission and support cushion onto the crossmember. 

4. Install the support cushion bolts and tighten to 47 N·m (35 ft. Ibs.) torque. 

5. Remove the transmission jack. 

6. Lower the vehicle. 
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LUBRICATION 

DESCRIPTION 
A gear driven gerotor type oil pump is mounted behind the front gear cover in the lower right portion on the engine. 

OPERATION 
A gerotor style oil pump draws oil from the crankcase through the suction tube and delivers it through the block 
where it enters the oil cooler cover and pressure regulator valve. When oil pressure exceeds 517 kPa (75 PSI), the 
valve opens exposing the dump port, which routes excess oil back to the oil pump. 

At the same time, oil is directed to a cast in passage in the oil cooler cover, leading to the oil cooler element. As the 
oil travels through the element plates, it is cooled by engine coolant traveling past the outside of the plates. It is 
then routed to the oil filter head and through a full flow oil filter. If a plugged filter is encountered, the filter by-pass 
valve opens, allowing unfiltered oil to lubricate the engine. This condition can be avoided by frequent oil and filter 
changes, per the maintenance schedules found in the owners manual. The by-pass valve is calibrated to open when 
it sees a pressure drop of more than 345 kPa (50 psi) across the oil filter. 

The oil filter head then divides the oil between the engine and the turbocharger. The turbocharger receives filtered, 
cooled and pressurized oil through a supply line from the filter head. The oil lubricates the turbocharger and returns 
to the pan by way of a drain tube connecting the bottom of the turbocharger to a tube in the cylinder block. 
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81326340 

CAUTION: 
Two different styles of J-jet piston cooling nozzles and nozzle mounting fasteners are used, depending on 
engine build date. The two designs are NOT interchangeable. One design uses an all metal piston cooling 
nozzle (1) with a fluted mounting capscrew (3). The second design uses a plastic nozzleJbody/locating arm 
(5) , and a metal nozzle tip (4). The second design nozzle must be used with a banjo bolt (6). When replac
ing piston cooling nozzles, it is important to replace the cooling nozzle mounting fastener with the same 
type that was removed. Do not intermix both designs in the same engine. Severe engine damage can result 
if the two designs are intermixed. 
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GEROTOR 
LUBRICATING 

OIL PUMP 

FLOW THROUGH 
COOLER AND FIL

TER 

FILTER BYPASS 
VALVE 

Oil is then carried across the block to an angle drilling which intersects the main oil rifle (3). The main oil rifle (3) 
runs the length of the block and delivers oil to the crankshaft main journals and valve train. Oil travels to the crank
shaft through a series of transfer drillings (one for each main bearing) and lubricates a groove in the main bearing 
upper shell. From there another drilling feeds the camshaft main journals. J-jet piston cooling nozzles (1,4) are sup
plied by a separate oil rifle. Plugs are used in place of saddle jets when J-jets are used. Crankshaft internal cross
drillings supply oil to the connecting rod journals. 
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8Ob3b210 

Another series of transfer drillings intersecting the main oil rifle supply (14) the valve train components. Oil travels 
up the drilling, through a hole in the head gasket. and through a drilling in the cylinder head (one per cylinder). 
where it enters the rocker arm pedestal (3) and is divided between the intake and exhaust rocker arm (1). Oil travels 
up and around the rocker arm mounting bolt, and lubricates the rocker shaft (2) by cross drillings that intersect the 
mounting bolt hole. Grooves at both ends of the rocker shaft supply oil through the rocker arm where the oil travels 
to the push rod and socket balls. 
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DIAGNOSIS AND TESTING-ENGINE OIL PRESSURE 
1. Remove the 1/8 npt plug from the top of the oil filter housing. 

2. Install Oil Pressure Line and Gauge Tool C-3292 with a suitable adapter. 

3. Start engine and warm to operating temperature. 

4. Record engine oil pressure and compare with engine oil pressure chart. 

CAUTION: If engine oil pressure is zero at idle, DO NOT RUN THE ENGINE. 

At Idle 

At 2500 rpm 

Engine Oil Pressure (MIN) 

68.9 kPa (10 psi) 

206.9 kPa (30 psi) 

If minimum engine oil pressure is below these ranges, (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING). 

5. Remove oil pressure gauge and install the 1/8 npt plug. 
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OIL 

STANDARD PROCEDURE 

ENGINE OIL LEVEL 

CAUTION: Do not overfill crankcase with engine 
oil, 'oil foaming and oil pressure loss can result. 

To ensure proper lubrication of an engine, the engine 
oil must be maintained at an acceptable level. The 
acceptable oil level is in the SAFE RANGE (3) on the 
engine oil dipstick. 

1. Position vehicle on level surface. 

2. With engine OFF, allow approximately 15 minutes 
for oil to settle to bottom of crankcase, remove 
engine oil dipstick. 

3. Wipe dipstick clean. 

4. Replace dipstick and verify it is seated in the tube. 

5. Remove dipstick, with handle held above the tip, take oil level reading. 

6. Add oil only if level is below the SAFE RANGE area on the dipstick. 

7. Replace dipstick. 

ENGINE OIL SERVICE 

WARNING: Hot oil can cause personal injury. 

NOTE: Change engine oil and filter at intervals specified in the owner's manual. 

1. Operate the engine until the water temperature reaches 60°C (140°F). Shut the engine off. 

aOa82.c95 

2. Use a container that can hold at least 14 liters (15 quarts) to hold the used oil. Remove the oil drain plug and 
drain the used engine oil into the container. 

3. Always check the condition of the used oil. This can give you an indication of engine problems that might exist. 
• Thin, black oil indicates fuel dilution . 
• Milky discoloration indicates coolant dilution. 

4. Clean the area around the oil filter head. Remove the filter (Refer to 9 - ENGINE/LUBRICATION/OIL FILTER -
REMOVAL). 

5. Install new oil filter (Refer to 9 - ENGINE/LUBRICATION/OIL FILTER - INSTALLATION). 

6. Clean the drain plug and the sealing surface of the pan. Check the condition of the threads and sealing surface 
on the oil pan and drain plug. 

7. Install the drain plug. Tighten the plug to 50 N·m (37 ft. 'bs.) torque. 

8. Use only High-Quality Multi-Viscosity lubricating oil in the Cummins Turbo Diesel engine. Choose the correct oil 
for the operating conditions (Refer to LUBRICATION & MAINTENANCE/FLUID TYPES - DESCRIPTION). 

9. Fill the engine with the correct grade of new oil (Refer to LUBRICATION & MAINTENANCE/FLUID CAPACITIES 
- SPECIFICATIONS). 

10. Start the engine and operate it at idle for several minutes. Check for leaks at the filter and drain plug. 

11. Stop engine. Wait 15 minutes to allow the oil to drain back to the pan and check the level again. 

USED ENGINE OIL DISPOSAL 
Care should be exercised When disposing of used engine oil after it has been drained from a vehicle's engine. 
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COOLER - ENGINE OIL & LINES 

CLEANING 

CLEANING AND INSPECTION 
Clean the sealing surfaces. 

Apply 483 kPa (70 psi) air pressure to the element to check for leaks. If the element leaks, replace the element. 



DR ---------- ENGINE _. 519l DIESEL· SERVICE INFORMATION 9 - 2955 

FILTER - ENGINE OIL 

REMOVAL 
1. Clean the area around the oil filter head. Remove the filter from below using a cap-style filter wrench. 

2. Clean the gasket surface of the filter head. The filter canister O~Ring seal can stick on the filter head. Make sure 
it is removed. 

INSTALLATION 
1. Fill the oil filter element with clean oil before installation. Use the same type oil that will be used in the engine. 

2. Apply a light film of lubricating oil to the sealing surface before installing the filter. 

CAUTION: Mechanical over-tightening may distort the threads or damage the filter element seal. 

3. Install the filter until it contacts the sealing surface of the oil fifter adapter. Tighten filter an additional 1/2 turn. 
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PAN - ENGINE OIL 

REMOVAL 

4x4 
1. Open the hood. 

2. Disconnect the battery negative cables. 

3. Remove the intake air assembly. 

4. Remove the radiator shroud retaining bolts. 

5. Install engine support fixture # 8534B. 

6. Raise and support the vehicle. 

WARNING: HOT OIL CAN CAUSE PERSONAL INJURY. 

7. Drain the engine oil (Refer to 9 - ENGINE/LUBRICATION/OIL - STANDARD PROCEDURE). 

8. Loosen the front engine mount bolts. 

9. Lower the vehicle. 

10. Use the engine support fixture #85348 to ~aise engine out of the front mounts. 

11. Remove the engine oil dipstick. 

12. Raise and support the vehicle. 

13. Remove oil pan bolts! break the pan to block seal, and lower pan slightly and remove oil suction tube fasteners. 

14. Remove oil pan and suction tube. 

15. Remove the 2 bolts from the front of the engine block stiffener. 

16. Remove the oil pan. 

4x2 
1. Open the hood. 

2. Remove the negative battery cables. 

3. Raise and support the vehicle. 

4. Remove the transmission oil cooler lines. 

5. Remove the propeller shaft. 

6. Remove the starter bolts. 

7. Support the starter. 

8. Remove the torque converter bolts. 

9. Remove the exhaust hanger bolts. 

10. Remove the gear shift cable. 

11. Remove the wiring harness. 

12. Remove the transmission mount. 

13. Remove the crossover bolts. 

14. Position the transmission jack. 

15. Remove the bell housing bolts. 

16. Remove the transmission. 
17. Remove the flywheel housing bolts (8). 

18. Remove the flex plate bolts (8). 

19. Remove the engine oil dip stick. 

20. Drain the oil. 

21. Remove the steering rack bolts. 

22. Remove the oil pan bolts. 

23. Remove the oil pickup bolts. 
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24. Remove the oil pan. 

CLEANING 
Remove all gasket material from the oil pan and cylinder block sealing surfaces. Extra effort may be required 
around T-joint areas. Clean oil pan and flush suction tube with a suitable solvent. 

INSPECTION 
Inspect the oil pan, suction tube, and tube braces for cracks and damage. Replace any defective component. 
Inspect the oil drain plug and drain hole threads. Inspect the oil pan sealing surface for straightness. Repair any 
minor imperfections with a ball-peen hammer. Do not attempt to repair an oil pan by welding. 

INSTALLATION 

4x4 
1. Clean the sealing surfaces of the cylinder block and oil pan with a suitable cleaner. 

2. Clean the oil pan. 

3. Clean the oil pan T-joints. 

4. Fill the T-joint between the pan rail/gear housing and pan rail/rear seal retainer with sealant. Use Mopar® Silicone 
Rubber Adhesive Sealant or equivalent. 

5. Position the new oil pan gasket. 

6. Place suction tube in oil pan and guide them into place. Using a new tube-to-block gasket, install and tighten the 
suction tube bolts by hand. Starting with the oil pump inlet bolts, tighten the bolts to 24 N·m (18 ft. Ibs.) torque. 
Tighten the remaining tube brace bolts to 43 N·m (32 ft. Ibs.) torque. 

7. Starting in the center and working outward, tighten the oil pan bolts to 28 N·m (21 ft. Ibs.) torque. 

8. Install the engine oil dipstick. 

9. Install the engine block stiffener. 

10. Install the flywheel to crankshaft adapter. Torque to 137 N· m (1 01 ft. Ibs.). 

11. Lower vehicle. 

12. Lower the engine into the motor mounts and tighten the through bolts to 88 N·m (64 ft. Ibs.). 

13. Remove the engine support fixture #8534. 

14. Install battery negative cables. 

15. Fill the crankcase with new engine oil. 

16. Start engine and check for leaks. Stop engine, check oil level, and adjust. if necessary. 

17. Remove the engine support fixture #8534B. 

18. Install the fan and fan shroud. (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - INSTALLATION) 

NOTE: Make sure that the fan shroud seal is properly seated in the radiator fan shroud and that it is not out 
of position causing excessive contact with the radiator coolant tubes. 

19. Fill the engine oil. 

20. Connect the battery negative cables. 

21. Close the hood. 

4x2 
1. Clean the sealing surfaces of the cylinder block and oil pan with a suitable cleaner. 

2. Clean the oil pan. 

3. Clean the oil pan T-joints. 

4. Fill the T-joint between the pan rail/gear housing and pan rail/rear seal retainer with sealant. Use Mopar® Silicone 
Rubber Adhesive Sealant or equivalent. 

5. Position the new oil pan gasket. 
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6. Place suction tube in oil pan and guide them into place. Using a new tube-to-block gasket, install and tighten the 
suction tube bolts by hand. Starting with the oil pump inlet bolts, tighten the bolts to 24 N·m (18 ft. Ibs.) torque. 
Tighten the remaining tube brace bolts to 43 N·m (32 ft. Ibs.) torque. 

7. Starting in the center and working outward, tighten the oil pan bolts to 28 N·m (21 ft. Ibs.) torque. 

8. Install the steering rack bolts. 

9. Install the flex plate. 

10. Install the flywheel to crankshaft adapter. Torque to 137 N·m (101 ft. fbs.). 

11. Install transmission and transfer case (if equipped). 

12. Install the flywheel housing assembly with the starter motor attached and tighten bolts to 77 N·m (57 ft. Ibs.) 
torque. 

NOTE: A new clamping ring must be used on early or late builds, automatic or manual. Do not reuse clamp
ing ring. 

13. Install the EGR cooler. (Refer to 7 - COOLING/ENGINE/EGR COOLER - INSTALLATION) 

14. Install the fan and fan shroud. (Refer to 7 - COOLING/ENGINE/RADIATOR FAN INSTALLATION) 

NOTE: Make sure that the fan shroud seal is properly seated in the radiator fan shroud and that it is not out 
of position causing excessive contact with the radiator coolant tubes. 

15. Remove the transmission jack. 

16. Install the crossmember bolts. 

17. Install the transmission mount. 

18. Install the wiring harness. 

19. Install the gear shift cable. 

20. Install the exhaust hanger bolts. 

21. Install the torque converter bolts. 

22. Install the starter. 

23. Install the starter bolts. 

24. Install the transmission oil cooler lines. 

25. Connect the negative battery cables. 

26. Close the hood. 
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VALVE - OIL PRESSURE RELIEF 

REMOVAL 
1. Disconnect the battery negative cables. 

2. Remove the threaded plug (2), spring (4) and valve 
(5). Insert a finger or a seal pick to lift the plunger 
from the bore. G) 

NOTE: If the plunger is stuck in the bore, it will be 
necessary to remove the filter head. 

CLEANING 

J91CIJ-l4 

1. Clean the regulator spring and plunger with a suitable solvent and blow dry with compressed air. If the plunger 
bore requires cleaning, it is necessary to remove the oil filter head to avoid getting debris into the engine. 

INSPECTION 
Inspect the plunger and plunger bore for cracks and 
excessive wear. Polished surfaces are acceptable. 
Verify that the plunger moves freely in the bore. 

Check the spring for height and load limitations. 
Replace the spring if out of limits shown in the figure. 

INSTALLATION 

VALVE OPEN 
• HEIGHT: 41.2Smm (1.62 inch) 

• LOAD: 126 N (28.4 Ib) 

FREE LENGTH: 66mm (2.6 Inch) 

1. Install the plunger, spring, and plug as shown in. Tighten the plug to 80 N·m (59 ft. Ibs.) torque. 

2. Connect the battery negative cables. 

3. Start the engine and verify that it has oit pressure. 

J9509·161 
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SWITCH - OIL PRESSURE 

REMOVAL 
1. Disconnect the battery negative cables. 

2. Disconnect the oil pressure switch connector. 

3. Using a suitable socket, remove the oil pressure switch from the block (counter-clockwise). 

INSTALLATION 
1. If the switch is not being replaced, replace and lubricate the a-ring. 

2. Install the oil pressure switch and tighten to 18 N·m (159 in. Ibs.) torque. 

3. Connect oil pressure switch connector. 

4. Connect the battery negative cables. 

5. Start engine and check for oil leaks at the switch. 
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PUMP - ENGINE OIL 

REMOVAL 
1. Disconnect the battery negative cables. 

2. Remove fan/drive assembly (Refer to 7 - COOL
ING/ENGINE/RADIATOR FAN - REMOVAL). 

3. Remove the accessory drive belt (Refer to 7 -
COOLING/ACCESSORY DRIVE/DRIVE BELTS -
REMOVAL). 

4. Remove the fan supportlhub assembly. 

5. Remove crankshaft damper (Refer to 9 - ENGINE! 
ENGINE BLOCKNIBRATION DAMPER 
REMOVAL) and speed indicator ring. 

6. Remove power steering pump. 

7. Remove accessory drive belt tensioner. 
8. Remove the gear housing cover (Refer to 9 -

ENGINENALVE TIMING/GEAR HOUSING COVER 
- REMOVAL). 8Ob46d36 

9. Remove the four mounting bolts (2) and pull the oil pump (1) from the bore in the cylinder block. 

CLEANING 
Clean all parts in solvent and dry with compressed air. Clean the old sealer residue from the back of the gear 
housing cover and front of the gear housing. . 

INSPEC1l0N 
Disassemble and Inspect the oil pump as follows: 
1. Visually inspect the lube pump gears for chips. 

cracks or excessive wear. 

2. Remove the back plate (1). 

3. Mark TOP on the gerotor planetary (3) using a felt 
tip pen. 

4. Remove the gerotor planetary (3) inspect for 
excessive wear or damage. Inspect the pump 
housing and gerotor drive (2) for damaged and 
excessive wear. 

5. Install the gerotor planetary in the original position. 
6. Measure the tip clearance (1). Maximum clearance 

is 0.1778 mm (0.007 inch). If the oil pump is out of 
limits, replace the pump. CD 

- J9J09.156 

.19109·21 
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7. Measure the clearance of the gerotor drive/gerotor 
planetary (2)to port plate (1). Maximum clearance 
is 0.127 mm (0.005 inch). If the oil pump is out of 
limits, replace the pump. 

8. Measure the clearance of the gerotor planetary to 
the body bore (1). Maximum clearance is 0.381 
mm (0.015 inch). If the oil pump is out of limits, 
replace the pump. 

9. Measure the gears backlash (3,4). The limits of a 
used pump is 0.15- 0.25 mm (0.006-0.010 inch). If 
the backlash is out of limits, replace the oil pump. 

10. Install the back plate. 

INSTALLATION 
1. Lubricate the pump with clean engine oil. Filling the 

pump with clean engine oil during installation will 
help to prime the pump at engine start up. 

2. Install the pump. Verify the idler gear pin is 
installed in the locating bore in the cylinder block. 
Tighten the oil pump mounting bolts in two steps, in 
the sequence shown in . 
• Step 1-lighten to 8 N·m (71 in. Ibs.) torque . 
• Step 2-lighten to 24 N·m (18 ft. Ibs.) torque. 

CD 

J9109·24 
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3. The back plate on the pump seats against the bot
tom of the bore in the cylinder block. When the 
pump is correctly installed, the flange on the pump 
will not touch the cylinder block. 

4. Measure the idler gear to pump drive gear back
lash and the idler gear to crankshaft gear backlash. 
The backlash should be 0.15- 0.25 mm 
(0.006-0.010 inch). If the backlash is out of limits, 
replace the oil pump. 

5. If the adjoining gear moves when you measure the 
backlash, the reading will be incorrect. 

J9109-25 

6. Apply a bead of Mopar® Silicone Rubber Adhesive Sealant or equivalent to the gear housing cover sealing sur
face. 

7. Install the gear housing cover (Refer to 9 - ENGINENALVE TIMING/GEAR HOUSING COVER - INSTALLA
TION). 

8. Install the vibration damper (Refer to 9 - ENGINE/ENGINE BLOCKIVIBRATION DAMPER - INSTALLATION) and 
speed indicator ring. 

9. Install the fan support/hub assembly Refer to (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - INSTALLA
TION) 

10. Install power steering pump. 

11. Install accessory drive belt tensioner. Torque bolt to 43 N·m (32 ft. Ibs.). 

12. Install the accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 

13. Install the cooling fan (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - INSTALLATION). 

14. Connect battery negative cables. 

15. Start engine and check for oil leaks. 
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MANIFOLD - INTAKE 

REMOVAL 
1. Disconnect the battery negative cables. 

2. Remove the charge air cooler outlet tube (6) from 
the air inlet housing (8). 

3. Remove the engine oil dipstick tube mounting bolt. 

4. Remove dipstick support at fuel filter housing. Posi
tion dipstick tube to the side. 

5. Disconnect the air grid heater power cables at the 
cable mounting studs. 

6. Remove the engine wiring harness connections at 
the air inlet housing elbow. 

7. Remove the four (4) air inlet housing mounting 
bolts and remove the housing from top of the 
heater elements. 

8. Remove the intake air grid heater (1 )from the 
manifold. 

8Obfe037 

8102cd96 

9. Remove the high pressure fuel lines and fuel rail (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL LINES 
- REMOVAL). 

10. Disconnect manifold air temperature/pressure sensor connector. 

11. Remove the remaining intake manifold cover-to-cylinder head bolts. 

12. Remove the intake manifold cover and gasket. Keep the gasket material and any other material out of the air 
intake. 

13. Clean the intake manifold cover and cylinder head sealing surface. 
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CLEANING 
Clean manifold in solvent and blow dry with compressed air. 

Clean cylinder block gasket surfaces using a suitable solvent. 

The plenum pan rail must be clean and dry (free of all foreign material). 

INSPECTION 
Inspect manifold for cracks. 

Inspect mating surfaces of manifold for flatness with a straightedge. 

INSTALLATION 
1. Using a new gasket, install the intake manifold cover. 

2. Install the cover-to-cylinder head bolts that do not hold down the fuel rail. Tighten the bolts to 24 N·m (18 ft. Ibs.) 
torque. 

3. Install the high pressure rail and fuel lines (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL LINES -
INSTALLATION). 

4. Using two (2) new gaskets, install the intake air grid heater and air inlet housing. 

5. Connect the manifold air temperature/pressure sensor connector. 

6. Install and tighten the air intake heater power supply nut to 14 N·m (120 in. Ibs.) torque. 

7. Install oil dipstick tube support at fuel filter housing. 

8. Install the engine oil dipstick tube and mounting bolt. 

9. Position the charge air cooler outlet tube onto the air inlet housing. lighten the clamps to 11 N·m (100 in. Ibs.) 
torque. 

10. Attach the engine wire harness to the air inlet housing. 

11. Prime the fuel system. Refer to the fuel priming procedure in Group 14, Fuel System. 

12. Connect the battery negative cables. 
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MANIFOLD - EXHAUST 

REMOVAL 
1. Disconnect the battery negative cables. 

2. Raise vehicle on hoist. 

3. Disconnect the exhaust pipe from the turbocharger 
elbow. 

4. Disconnect oil drain tube from turbocharger. 

5. Lower vehicle. 

6. Disconnect the electronic wastegate command 
valve from harness. 

7. Disconnect the turbocharger air inlet hose. 

8. Remove air cleaner assembly. 

9. Disconnect the turbocharger oil supply line. 

10. Disconnect the charge air cooler inlet pipe from 
the turbocharger. 

11. Remove the turbocharger and gasket from the 
exhaust manifold. 

12. Remove the cab heater return pipe nut from the 
exhaust manifold stud. Position the tube out of the 
way. 

13. Remove heat shield. 

14. Remove exhaust manifold bolt lockplates (1). 

15. Remove the exhaust manifold-to-cylinder head 
bolts(2,6) and spacers {3}. 

16. Remove the exhaust manifold and gaskets. 

CLEANING 

8102cdBb 

Clean the cylinder head and exhaust manifold sealing surfaces with a suitable scraper. Use a Scotch-Brite™ pad or 
equivalent. 

INSPECTION 
Inspect the exhaust manifold for cracks. Measure the exhaust manifold for flatness. Place a ruler over all of the 
exhaust ports and insert a feeler gauge between the port flange and the ruler. Maximum deviation from flat is 0.20 
mm (.008 inch). 

INSTALLATION 
1. Using new exhaust manifold gaskets, install the exhaust manifold. Install the bolts and spacers and tighten the 

bolts in the sequence shown in to 43 N·m (32 ft. Ibs.) torque. 

2. Retorque the four center bolts. 

3. Install heat shield and torque nuts to 24 Nm (18 ft. Ibs.). 
4. Install cab heater tube. 

5. Install exhaust manifold bolt retention straps. 

6. Install the cab heater return tube brace to the manifold bolt stud. Tighten the nut to 24 N·m (18 ft. Ibs.) torque. 

7. Install the turbocharger and a new gasket. Tighten the turbocharger mounting nuts to 43 N·m (32 ft. Ibs.) torque. 

8. Raise vehicle on hoist. 

9. Install the oil drain tube and a new gasket to the turbocharger. lighten the drain tube bolts to 24 N·m (18 ft. Ibs.) 
torque. 

NOTE: A new exhaust pipe to turbocharger elbow must be used. Do not reuse clamp. 
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10. Connect the exhaust pipe to the turbocharger and tighten the bolts to 11 N·m (100 ft. Ibs.) torque. 

11. Connect the wastegate command valve connector. 

12. Lower the vehicle. 

13. Pre-lube the turbocharger. Pour 50 to 60 cc (2 to 3 oz.) clean engine oil in the oil supply line fitting on the 
turbo. Rotate the turbocharger impeller by hand to distrubute the oil thoroughly. 

14. Install and tighten the oU supply line fitting nut to 24 N·m (18 ft. Ibs.) torque. 

15. Position the charge air cooler inlet pipe to the turbocharger. With the clamp in position, tighten the clamp nut to 
11 N·m (95 in. Ibs.) torque. 

16. Position the air inlet hose to the turbocharger. Tighten the clamp to 4 N·m (35 in. fbs.) torque. 

17. Connect the battery negative cables. 

18. Start the engine to check for leaks. 
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VALVE TIMING 

STANDARD PROCEDURE - TIMING VERIFICATION 
1. Remove the cylinder head cover (Refer to 9 - ENGINE/CYLINDER- HEAD/CYLINDER HEAD COVER(S) -

REMOVAL). 

2. Remove fuel injector from cylinder number 1 (Refer to 14 - FUEL SYSTEM/FUEL INJECTION/FUEL INJECTOR 
- REMOVAL). 

3. Using Special Tool 7471 B rotate the engine until the TDC mark on the damper is at 12 o'clock. 

4. Using a 8 in.x 1/4 in. dowel rod inserted into cylinder number 1, rock the crankshaft back and forth to verity 
piston number 1 is at TOG. 

5. With cylinder number still at TOG, inspect the keyway on the crankshaft gear for proper alignment (12 o'clock 
position). 

6. If the keyway is not at 12 o'clock position replace the crankshaft gear assembly. 

7. If the keyway is at 12 o'clock position, remove front gear cover and verify timing mark alignment between the 
camshaft gear and crankshaft gear, if not aligned inspect keyway on camshaft gear. 

8. Inspect keyway on camshaft gear for proper alignment with the key in the camshaft, if alignment is off replace 
the camshaft/gear assembly. 

9. If timing marks alignment is off and no damage is found at either the crankshaft or camshaft gear keyways, 
realign timing marks as necessary. 
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CASE - FRONT 

REMOVAL 
1. Disconnect the battery negative cables. 

2. Raise vehicle on hoist. 
3. Partially drain engine coolant into container suitable for re-use (Refer to 7 - COOLING • STANDARD PROCE-

DURE). 

4. Lower vehicle. 

5. Remove radiator upper hose. 

6. Disconnect coolant recovery bottle hose from radiator filler neck. 

7. Remove viscous fan/drive/shroud assembly (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - REMOVAL). 

8. Remove the accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 

9. Remove the cooling fan support/hub from the front of the engine. 

10. Raise the vehicle on hoist. 

11. Remove the crankshaft damper (Refer to 9 - ENGINE/ENGINE BLOCKIVIBRATION DAMPER - REMOVAL) and 
speed indicator ring. 

12. Remove the lower fan shroud bracket. 

13. Remove the upper fan shroud bracket that is mounted to the gear housing. 

14. Lower the vehicle. 

15. Remove the power steering pump. 

16. Remove the accessory drive belt tensioner. 

17. Remove the gear cover-to-housing bolts and gently pry the cover away from the housing, taking care not to mar 
the gasket surfaces. 

18. Remove the fuel injection pump (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL INJECTION PUMP -
REMOVAL). 

19. Disconnect the camshaft position sensor connector. 

20. Disconnect and remove engine speed sensor. 

21. Remove the camshaft (Refer to 9 - ENGINE/ENGINE BLOCK/CAMSHAFT & BEARINGS (IN BLOCK) * 

REMOVAL}. 

22. Remove the six front oil pan fasteners. 

23. Remove the gear housing fasteners. 

NOTE: Use care when removing the gear housing, to avoid damage to the oil pan gasket, as the gasket will 
be reused if it is not damaged. 

24. Slide a feeler gauge between the gear housing and oil pan gasket, to break the gasket seal. 

25. Remove the gear housing and gasket. 

26. Clean the gasket material from the cylinder block and gear housing. 
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INSTALLATION 
1. Inspect oil pan gasket. If torn, gasket must be 

replaced. 

2. Install a new gear housing gasket onto cylinder 
block and trim any excesss gasket material flush to 
oil pan rail. 

3. Place a small amount of mopar® engine RTV to the 
corners of the block and pan gasket T-joint to 
ensu re a good seal. 

4. Install the gear housing. Torque bolts to 24 N·m (18 
ft. Ibs.). 

8123ac39 

5, If a new housing is installed, the camshaft position sensor, and engine speed sensor must be transferred to the 
new housing. 

6, Connect the camshaft position sensor connector. 

7. Install and connect engine speed sensor. 

8. Install the injection pump (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL INJECTION PUMP - INSTAL
LATION). 

9. Install the camshaft (Refer to 9 - ENGINE/ENGINE 
BLOCK/CAMSHAFT & BEARINGS (IN BLOCK) -
INSTALLATION). Align the crankshaft and camshaft 
gear marks as shown. 

10. Install a new front crankshaft seal into the gear cover. 

8103b556 

11. Apply a bead of Mopar® Silicone Rubber Adhesive Sealant or equivalent to the gear housing cover. Be sure to 
surround all through holes. 

12. Using the seal pilot to align the cover, install the cover to the housing and install the bolts. Tighten the bolts to 
24 N·m (18 ft. Ibs.) torque. 



DR ---------- ENGINE - 5.9l DIESEL - SERVICE INFORMATION 9 . 2971 

13. Remove the seal pilot. Install front seal dust shield. 

14. Raise the vehicle. 

15. Install the crankshaft damper and speed indicator ring (Refer to 9 .. ENGINE/ENGINE BLOCKNIBRATION 
DAMPER - INSTALLATION). Torque bolts to 40 Nm (30 ft. Ibs.). plus an additional 60°. 

16. Install the lower fan shroud bracket. Torque bolts to 24 N·m (18 ft. Ibs.) torque. 

17. Install the upper fan shroud brackets. Hand tighten only. 

18. Lower vehicle. 

19. Install the fan support/hub assembly and tighten bolts to 32 N·m (24 ft. Ibs.) torque. 

20. Install the power steering pump. 

21. Install the accessory drive belt tensioner. Torque bolt to 43 N·m (32 ft. Ibs.) torque. 

22. Install the accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS .. INSTALLATION). 

23. Install the upper cooling fan/drive/shroud assembly (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - INSTAL-
LATION). 

24. Torque the upper fan shroud brackets to 24 N·m (18 ft. Ibs.) torque. 

25. Connect the coolant recovery bottle hose to the radiator filler neck. 

26. Install the radiator upper hose and clamps. 

27. Add engine oil. 

28. Add coolant (Refer to 7 - COOLING - STANDARD PROCEDURE). 

29. Connect the battery cables. 

30. Start engine and inspect for leaks. 
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COVER - TIMING 

REMOVAL 
1. Disconnect both battery negative cables. 

2. Raise vehicle on hoist. 

3. Partially drain engine coolant into container suitable for re-use (Refer to 7 - COOLING - STANDARD PROCE-
DURE). 

4. Lower vehicle. 

5. Remove radiator upper hose. 

6. Remove viscous fan/drive/shroud assembly (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - REMOVAL). 

7. Remove the accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 

8. Remove the cooling fan support/hub from the front of the engine. 

9. Raise the vehicle on hoist. 

10. Remove power steering pump. 

11. Remove accessory drive belt tensioner. 

12. Remove the crankshaft damper and speed indicator ring (Refer to 9 - ENGINE/ENGINE BLOCKIVIBRATION 
DAMPER - REMOVAL). 

13. Lower the vehicle. 

14. Remove the gear cover-to-housing bolts and gently pry the cover away from the housing, taking care not to mar 
the gasket surfaces. 

INSTALLATION 
1. Install a new front crankshaft oil seal. 

2. Obtain a seal pilot (1) installation tool from a crank
shaft front seal service kit and install the pilot into 
the sea\. 

3. Apply a bead of Mopar® Silicone Rubber Adhesive 
Sealant or equivalent to the gear housing cover. Be 
sure to surround all through holes. 

4. Using the seal pilot to (1) align the cover, install 
the cover to the housing and install the bolts. 
Tighten the bolts to 24 N·m (18 ft. Ibs.) torque. 

5. Remove the seal pilot. Install front seal dust shield. 

6. Raise the vehicle. 

L 

8Ob46d27 

7. Install the speed indicator ring and the crankshaft damper (Refer to 9 - ENGINE/ENGINE BLOCKNIBRATION 
DAMPER - INSTALLATION). 

8. Lower vehicle. 

9. Install the fan support/hub assy, and tighten bolts to 32 N·m (24 ft. Ibs.) torque. 

10. Install power steering pump. 

11. Install accessory drive belt tensioner. Torque bolt to 43 N·m (32 ft. Ibs.) torque. 

12. Install the accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 

13. Install the cooling fan/drive/shroud assembly (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - INSTALLA-
TION). 

14. Install the radiator upper hose and clamps. 

15. Add coolant (Refer to 7 - COOLING - STANDARD PROCEDURE). 

16. Connect the battery cables. 

17. Start engine and inspect for leaks. 
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ENGINE - 6.7L DIESEL - SERVICE INFORMATION 

DESCRIPTION 
The cylinder block is constructed of cast iron. The 
casting is a skirted design which incorporates longitu
dal ribs for superior strength and noise reduction. The 
block incorporates metric straight thread O-ring fittings 
at lubrication oil access points. The engine is manu
factured with the cylinders being a non-sleeved type 
cylinder. 

The cylinders are numbered front to rear; 1 to 6. The 
firing order is 1-5-3-6-2-4. 

DIAGNOSIS AND TESTING 

ENGINE DIAGNOSIS - MECHANICAL 

CONDITION POSSIBLE CAUSES 

LUBRICATING OIL 1. Low oil level. 
PRESSURE LOW 

2. Oil viscosity thin, diluted or wrong 
specification. 

B192c264 

J 9409· 107 

CORRECTION 

1. (a) Check and fill with clean engine oil. 

(b) Check for a severe external oil leak that 
could reduce the pressure. 

2. (a) Verify the correct engine oil is being 
used. (Refer to LUBRICATION & 
MAINTENANCE/FLUID TYPES -
DESCRIPTION). 
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CONDITION POSSIBLE CAUSES CORRECTION 

(b) Look for reduced viscosity from fuel 
dilution. 

3. Improperly operating pressure 3. Verify the pressure switch is functioning 
switch/gauge. ·correctly. If not, replace switch/gauge. 

4. Relief valve stuck open. 4. CheCk/replace valve. 

6. If cooler was replaced, shipping 6. Check/remove shipping plugs. 
plugs may have been left in cooler 

7. Worn oil pump. 7. Check and replace oil pump. 

8. Suction tube loose or seal leaking. 8. Check and replace seal. 

9. Loose main bearing cap. 9. Check and install new bearing. Tighten 
cap to proper torque. 

10. Worn bearings or wrong bearings 10. Inspect and replace connecting rod or 
installed. main bearings. Check and replace directed 

piston cooling nozzles. 

11. Directed piston cooling nozzles 11. Check directed piston cooling nozzles 
under piston, bad fit into main position. 
carrier. 

12. Loose oil rifle plug with saddle-jet 12. Tighten oil rifle plug. 
styJe nozzles 

13. Loose directed piston cooling 13. Tighten directed piston cooling nozzle. 
nozzle. 

14. Both J-jet and saddle jet style 14. ~nstall correct style jet. 
cooling nozzle installed. 

LUBRICATING OIL 1. Pressure switch/gauge not 1. Verify pressure switch is functioning 
PRESSURE TOO HIGH operating properly. correctly. If not. replace switch/gauge. 

2. Engine running too cold. 2. Refer to Coolant Temperature Below 
Normal (Refer to 7 - COOLING ~ 
DIAGNOSIS AND TESTING). 

3. Oil viscosity too thick. 3. Make sure the correct oil is being used. 
(Refer to LUBRICATION & 
MAINTENANCE/FLUID TYPES -
DESCRIPTION). 

4. Oil pressure relief valve stuck 4. Check and replace valve. 
closed or bir'!ding 

LUBRICATING OIL LOSS 1. External leaks. 1. Visually inspect for oil leaks. Repair as 
required. 

2. Crankcase being overfilled. 2. Verify that the correct dipstick is being 
used. 

3. Incorrect oil specification or 3. (a) Make sure the correct oil is being 
viscosity. used (Refer to LUBRICATION & 

MAINTENANCE/FLUID TYPES-
DESCRIPTION). 

(b) Look for reduced viscosity from dilution 
with fuel. 

(c) Review/reduce oil change intervals. 

4. on cooler leak 4. Check and replace the oil cooler. 

5. High blow-by forcing oil out the 5. Check the breather tube area for signs of 
breather. oil loss. Perform the required repairs. 
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CONDITION POSSIBLE CAUSES CORRECTION 

6. Turbocharger leaking oil to the air 6. Inspect the air ducts for evidence of oil 
intake. transfer. Repair as required. 

COMPRESSION KNOCKS 1. Air in the fuel system. 1. Identify location of air leak and repair. Do 
not bleed high pressure fuel system. 

2. Poor quality fuel or water/gasoline 2. Verify by operating from a temporary 
contaminated fuel. tank with good fuel. Clean and flush the 

fuel tank. Replace fuel/water separator filter. 

3. Engine overloaded. 3. Verify the engine load rating is not being 
exceeded. 

4. Improperly operating injectors. 4. Check and replace misfiring/inoperative 
injectors. 

EXCESSIVE VIBRATION 1. Loose or broken engine mounts. 1. Replace engine mounts. 

2. Damaged fan or improperly 2. Check and replace the vibrating 
operating accessories. components. 

3. Improperly operating vibration 3. Inspect/replace vibration damper. 
damper 

4. Improperly operating electronically 4. Inspect/replace fan drive. 
controlled viscous fan drive. 

5. Worn or damaged generator 5. Check/replace generator. 
bearing. 

6. Flywheel housing misaligned. 6. Check/correct flywheel alignment. 

7. Loose or broken power 7. Inspect the crankshaft and rods for 
component. damage that causes an unbalance 

condition. Repair/replace as required. 

8. Worn or unbalanced driveline 8. Check/repair driveline components. 
components. 

EXCESSIVE ENGINE 1. Drive belt squeal, insufficient 1. Check the automatic tensioner and 
NOISES tension or abnormally high loading. inspect the drive belt. Make sure water 

pump, tensioner pulley, fan hub, generator 
and power steering pump turn freely. 
Check for proper operation of over running 
alternator pulley. 

2. Intake air or exh~ust leaks. 2. Refer to Excessive Exhaust Smoke 
(Refer to 9 - ENGINE - DIAGNOSIS AND 
TESTING). 

3. Excessive valve lash. 3. Adjust valves. Make sure the push rods 
are not bent and rocker arms, adjusting 
screws, crossheads, are not severely worn. 
Replace bent or severely worn components. 

4. Turbocharger noise. 4. Check turbocharger impeller and turbine 
wheel for housing contact. Repair/replace 
as required. 

5. Gear train noise. 5. Visually inspect and measure gear 
backlash. Replace gears as required. 

6. Power function knock. 6. Check/replace rod and main bearings. 

7. High Pitched Squeal. #7. Using soapy water solution check the 
EGR cooler to exhaust manifold joint. 
Check all clamps and hoses on the 
pressure side of the turbocharger 
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OFF-IDLE ENGINE SPEED LOW DURING COLD START 

Dependent upon engine coolant temperature, the Engine Control Module (ECM) will temporarily delay (limit) the 
maximum engine speed when the vehicle is not moving. For automatic transmission equipped vehicles, the maxi
mum engine speed is temporarily delayed when the vehicle speed is less than one mph, and when the transmission 
selector is in either the neutral or park position. For manual transmission equipped vehicles, the maximum engine 
speed is temporarily delayed when the vehicle speed is less than one mph. This ECM feature is used to protect the 
engine turbocharger. By temporarily limiting the vehicle engine speed, the shaft speed of the engine turbocharger is 
controlled to a low speed. This delay in maximum engine and turbocharger shaft speed allows for sufficient oil lubri
cation to the turbocharger shaft bearings. Satisfactory oil lubrication of the turbocharger shaft bearings is important 
for long term turbocharger durability. The maximum engine speed for the 5.9L engine is temporarily limited to 1,600 
RPM's when the above conditions are met. The 6.7l engine speed is temporarily limited to 1,200 RPM's when the 
above conditions are met. The length of time that the maximum engine speed is temporarily limited is dependent 
upon engine coolant temperature. Refer to the table to determine the amount of Time Delay. 

NOTE: The time delay values supplied in the table are an approximation and may vary per application. 

ENGINE TEMPERATURE TIME DELAY 

- 35° F (-37°C) 45.2 sees. 

- 20° F (-28°C) 34.6 sees. 

- 10° F (-23°C) 28.8 secs. 

- 0° F (-17°C) 24.2 secs. 

+ 10° F (-12°C) 20.2 secs. 

+ 20° F (-7°C) 17.0 secs. 

+ 35° F (2°C) 13.0 secs. 

+ 45° F (7°C) 10.8 sees. 

+ 55° F (13°C) 9.0 secs. 

+ 70° F (21°C) 7.0 secs. 

SMOKE DIAGNOSIS CHARTS 
The following charts include possible causes and corrections for excess or abnormal exhaust smoke. Small 
amounts of white smoke or water vapor (at certain times) are to be considered normal for a diesel powered engine. 

NOTE: Visible black smoke at the tail pipe is an indication of an aftertreatment (diesel particulate filter) fail
ure. Follow inspection/replacement guidelines in the exhaust section of the service manual to correct after .. 
treatment failure. The diesel particulate filter MAY have failed due to the possible causes listed below. 

EXCESSIVE BLACK SMOKE 

POSSIBLE CAUSE CORRECTION 

Aftermarket components installed. Inspect for aftermarket components or evidence of 
modifications 

Air filter dirty or plugged. Check Filter Minder® at air filter (Refer to 9 .. ENGINE/ 
AIR INTAKE SYSTEM/AIR CLEANER ELEMENT-
REMOVAL). 

Air intake system restricted. Check entire air intake system including all hoses and 
tubes for restrictions, collapsed parts or damage. 
Repair/replace as necessary. 

Air Leak in Intake System. Check entire air intake system (Refer to 11 - EXHAUST 
SYSTEMITURBOCHARGER SYSTEM/CHARGE AIR 
COOLER AND PLUMBING .. DIAGNOSIS AND 
TESTING) including all hoses and tubes for cracks, 
loose clamps and/or holes in rubber ducts. Also check 
intake manifold for loose mounting hardware. 
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EXCESSIVE BLACK SMOKE 

POSSIBLE CAUSE CORRECTION 

Diagnostic Trouble Codes (DTC's) active or multiple, Refer to Powertrain Diagnostic Procedures Information. 
intermittent DTC's. 

Engine Control Module (ECM) not calibrated or ECM Refer to Powertrain Diagnostic Procedures Information. 
calibration out of date. Check for Technical Service Bulletin (TSB) updates. 

Exhaust system restriction is above specifications. Check exhaust pipes for damagelrestrictions. Repair as 
necessary. 

Fuel grade is not correct or fuel quality is poor. Temporarily change fuel brands and note condition. 
Change brand if necessary. Refer to Owners manual for 
proper fuel specifications. 

Fuel injector malfunctioning. A DTC may have been set. Perform "Cylinder 
Performance Test" or "Cylinder Cutout Test" using scan 
tool to isolate individual cylinders. Also refer to 
Powertrain Diagnostic Procedures Information and, to 
(Refer to 9 - ENGINE· DIAGNOSIS AND TESTING). 

Fuel injection pump malfunctioning. A DTC may have been set. If so, refer to Powertrain 
Diagnostic Procedures Information. 

Fuel return system restricted. Check fuel return lines for restriction (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING). 

Intake manifold restricted. Remove restriction. Remove the intake air horn to 
inspect for grid heater fouling, inspect the EGR airflow 
control valve to ensure valve is in the open position 

Raw fuel in intake manifold. Fuel injectors leaking on Fuel injectors leaking on engine shutdown. Do Fuel 
engine shutdown. Injector Test (Refer to 9 - ENGINE - DIAGNOSIS AND 

TESTING). 

Turbocharger air intake restriction. Remove restriction. 

Turbocharger damaged. Turbocharger damaged. (Refer to 11 - EXHAUST 
SYSTEMrrURBOCHARGER SYSTEM/ 
TURBOCHARGER - INSPECTION). 

Turbocharger has excess build up on compressor (Refer to 11 - EXHAUST SYSTEMrrURBOCHARGER 
wheel and/or diffuser vanes. SYSTEMrrURBOCHARGER - CLEANING). 

Turbocharger externally damaged. Check for excessive oil in compressor and/or turbine 
housing and in turbocharger exhaust pipe. (Refer to 11 
- EXHAUST SYSTEMrrURBOCHARGER SYSTEM/ 
TURBOCHARGER - INSPECTION). 

Turbocharger wheel clearance out of specification. (Refer to 11 - EXHAUST SYSTEMrrURBOCHARGER 
SYSTEMrrURBOCHARGER - INSPECTION). 

EXCESSIVE WHITE SMOKE 

POSSIBLE CAUSE CORRECTION 

Aftermarket components installed. Inspect for aftermarket components or evidence of 
modifications 

Diagnostic Trouble Codes (DTC's) active or multiple, Refer to Powertrain Diagnostic Procedures Information. 
intermittent DTC's. Check for TSBs 

Intake manifold heater circuit not functioning correctly in A DTC should have been set. Refer to Powertrain 
cold weather. Diagnostic Procedures Information. Also check heater 

elements for correct operation. 

Coolant leaking into combustion chamber. Do pressure test of cooling system (Refer to 7 -
COOLING - DIAGNOSIS AND TESTING). 

In cold ambient temperatures, engine block heater is (Refer to 7 - COOLING/ENGINE/ENGINE BLOCK 
malfunctioning (if equipped). HEATER - REMOVAL). 
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EXCESSIVE WHITE SMOKE 

POSSIBLE CAUSE CORRECTION 

Engine coolant temperature sensor malfunctioning. A DTC should have been set. Refer to Powertrain 
Diagnostic Procedures Information. Also check 
thermostat operation (Refer to 7 - COOLING/ENGINE/ 
ENGINE COOLANT THERMOSTAT - DIAGNOSIS AND 
TESTING). 
Engine Control Module (ECM) not calibrated or has 
incorrect calibration. A DTC should have been set. 
Refer to Powertrain Diagnostic Procedures Information. 

Engine Control Module (ECM) not calibrated or has A DTC should have been set. Refer to Powertrain 
incorrect calibration. Diagnostic Procedures Information. Perform fuel 

injection pump performance test. 

Low supply flow to the injection pump. Refer to Powertrain Diagnostic Manual for fuel system 
testing. 

Fuel grade not correct or fuel quality is poor. Temporarily change fuel brands and note condition. 
Change brand if necessary. Refer to owners manual for 
correct fuel specification. 

Fuel heater element or fuel heater temperature sensor Refer to Fuel Heater Testing (Refer to 14 - FUEL 
malfunctioning. This will cause wax type build-up in fuel SYSTEM/FUEL DELIVERY/FUEL HEATER -
filter. DIAGNOSIS AND TESTING). 

Fuel injector malfunctioning. A DTC should have been set. Perform the cylinder 
cut-out test using the Scan Tool to isolate individual 
cylinders. If unable to isolate individual cylinder, perform 
Injector Return Flow Test to identify failed injector or 
fuel connector tube. In the event that return flow is 
normal, use the injector blocking tool (tool #9864), to 
block the high pressure fuel line at the rail one at a 
time. This test may isolate and injector nozzle that is 
leaking fuel into the cylinder. Also refer to Powertrain 
Diagnostic Procedures Information and, (Refer to 9 -
ENGINE - DIAGNOSIS AND TESTING) 

Fuel injector protrusion not correct. Check washer (shim) at bottom of fuel injector for 
correct thickness. (Refer to 14 - FUEL SYSTEM/FUEL 
INJECTION/FUEL INJECTOR INSTALLATION) 

Fuel injection pump malfunctioning. A DTC should have been set. Perform fuel injection 
pump performance test in section 14. 

Fuel transfer (lift) pump malfunctioning. A DTC may have been set. Refer to Powertrain 
Diagnostic Procedures Information. 

Intake/Exhaust valve adjustments not correct (too tight). (Refer to 9 - ENGINE/CYLINDER HEAD/INTAKE/ 
EXHAUST VALVES & SEATS - STANDARD 
PROCEDURE). 

Intake manifold air temperature sensor malfunctioning. A DTC should have been set. Refer to Powertrain 
c Procedures Information. 

I -

Internal engine damage (scuffed cylinder). Analyze engine oil and inspect oil filter to locate area of 
probable damage. 

NOTE: 
Visible blue smoke at the tail pipe is an indication of an aftertreatment (diesel particulate filter) failure. Follow 
inspection/replacement guidelines in the exhaust section of the service manual to correct aftertreatment failure. The 
diesel particulate filter MAY have failed due to the possible causes listed below. 
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EXCESSIVE BLUE SMOKE 

POSSIBLE CAUSE CORRECTION 

Dirty air cleaner or restricted turbocharger intake duct. Check Filter Minder® at air filter housing. (Refer to 9 -
ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
ELEMENT - REMOVAL). 

Obstruction in exhaust manifold. Remove exhaust manifold and inspect for blockage 
(Refer to 9 - ENGINE/MANIFOLDS/EXHAUST 
MANIFOLD - REMOVAL). 

Restricted turbocharger drain tube. Remove turbocharger drain tube and remove 
obstruction. 

Crankcase ventilation system plugged. Inspect crankcase ventilation system for function 

Valve seals are worn, brittle, or improperly installed. Replace valve stem oil seals (Refer to 9 - ENGINE/ 
CYLINDER HEAD/INTAKE/EXHAUST VALVES & 
SEATS - REMOVAL). 

Valve stems and/or guides are worn. Remove valves and inspect valves and guides. (Refer 
to 9 - ENGINE/CYLINDER HEADIINTAKE/EXHAUST 
VALVES & SEATS - STANDARD PROCEDURE). 

Broken or Improperly installed piston rings. Tear down engine and inspect piston rings. 

Excessive piston ring end gap. Remove pistons and measure piston ring end gap 
(Refer to 9 - ENGINE/ENGINE BLOCK/PISTON RINGS 
- STANDARD PROCEDURE). 

Excessive cylinder bore wear and taper. Remove pistons and measure cylinder bore wear and 
taper (Refer to 9 - ENGINE/ENGINE BLOCK -
STANDARD PROCEDURE). 

Cylinder damage. Remove pistons and inspect cylinder bore for cracks or 
porosity. Repair with cylinder liner if necessary. (Refer 
to 9 - ENGINE/ENGINE BLOCK - STANDARD 
PROCEDURE). 

Piston damage. Remove pistons and inspect for cracks, holes. Measure 
piston for out-of-round and taper (Refer to 9 -
ENGINE/ENGINE BLOCK/PISTON & CONNECTING 
ROD - INSPECTION). 

Turbocharger failure. (Refer to 11 - EXHAUST SYSTEMITURBOCHARGER 
SYSTEMITURBOCHARGER - DIAGNOSIS AND 
TESTING) 

Fuel injector protrusion not correct. Check washer (shim) at bottom of fuel injector for 
correct thickness. (Refer to 14 - FUEL SYSTEM/FUEL 
INJECTION/FUEL INJECTOR - INSTALLATION) 

CYLINDER COMPRESSION/LEAKAGE TESTS 

CYLINDER COMPRESSION PRESSURE 
The results of a cylinder compression pressure test can be utilized to diagnose several engine malfunctions. 

Ensure batteries are completely charged and the engine starter motor is in good operating condition. Otherwise, the 
indicated compression pressures may not be valid for diagnostic purposes. 

1. Disconnect the fuel inlet line to the fuel filter housing. Plug the fuel line from the fuel tank. 

NOTE: Failure to plug fuel line will result in fuel leak. 

2. Remove fuel transfer pump relay from PDC. 

3. Start the engine and idle until the engine stalls (runs out of fuel). 

4. Remove the cylinder head cover. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) -
REMOVAL) 
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5. Remove the cylinder head cover carrier gasket. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL} 

6. Remove the high pressure fuel line between the cylinder head and fuel rail for the cylinder to be tested. Use tool 
9864 to cap this fuel rail on the cylinder being tested. 

7. Remove the fuel connector tube nut and fuel connector tube. 

8. Remove the exhaust rocker lever. 

9. Use Tool 9010 to remove the injector and copper sealing washer. 

10. Install the exhaust rocker lever and torque to 36 N·m (27 ft. Ibs.). 

11. Cover the remaining rocker levers with clean shop towels to prevent any oil splatter under the hood. 

12. Place a rag over the compression test tool fitting. Crank the engine for 2-3 seconds to purge any fuel that may 
have drained into the cylinder when the injector was removed. 

13. Connect the compression test gauge. 

14. Crank the engine for 5 seconds and record the pressure reading. Repeat this step three times and calculate the 
average of the three readings. 

NOTE: The minimum cylinder pressure is 350 psi. Cylinder pressure should be within 200/0 from cylinder to 
cylinder. 

15. Combustion pressure leakage can be checked if cylinder pressure is below the specification. Perform the leak
age test procedure on each cylinder according to the tester manufacturer instructions. 

16. Upon completion of the test check and erase any engine related fault codes. 

CYLINDER COMBUSTION PRESSURE LEAKAGE 
The combustion pressure leakage test provides an accurate means for determining engine condition. 

Combustion pressure leakage testing will detect: 

• Exhaust and intake valve leaks (improper seating). 
• Leaks between adjacent cylinders or into water jacket. 
• Any causes for combustion/compression pressure loss 

1. Start and operate the engine until it attains normal operating temperature. 

2. Disconnect injector harness connectors. 

3. Disconnect CCV tube and breather drain tube from valve cover. 

4. Remove the cylinder head cover. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) -
REMOVAL) 

5. Disconnect harness from injectors. 

6. Remove the cylinder head cover carrier gasket. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL) 

7. Bring the cylinder to be tested to TDC. 

8. Remove the high pressure fuel line between the cylinder head and the fuel rail for the cylinder to be tested. 

9. Install capping Tool 9864 onto the rail. 

10. Remove the high pressure connector nut and high pressure connector with Tool 9015. 

11. Remove the exhaust and intake rocker lever. 

12. Use Tool # 9010 to remove the injector and copper sealing washer. 

13. Install compression test Tool # 9007 into the' injector bore. 

14. Connect the leakage tester and perform the leakage test procedure on each cylinder according to the tester 
manufacturer's instructions. 

15. Upon completion of the test check and erase any engine related fault codes. 
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STANDARD PROCEDURE 

FORM-IN-PLACE GASKETS AND SEALERS 
There are numerous places where form-in-place gaskets are used on the engine. Care must be taken when apply
ing form-in-place gaskets to assure obtaining the desired results. Do not use form-in-place gasket material 
unless specified. Bead size, continuity, and location are of great importance. Too thin a bead can result in leakage 
while too much can result in spill-over which can break off and obstruct fluid feed lines. A continuous bead of the 
proper width is essential to obtain a leak-free gasket. 

There are numerous types of form-in-place gasket materials that are used in the engine area. Mopar® Engine RTV 
GEN II. Mopar® ATF-RTVI and Mopar® Gasket Maker gasket materials, each have different properties and can not 
be used in place of the other. 

MOPAR® ENGINE RTV GEN II 

Mopar® Engine RTV GEN II is used to seal components exposed to engine oil. This material is a speciaUy designed 
black silicone rubber RTV that retains adhesion and sealing properties when exposed to engine oil. Moisture in the 
air causes the material to cure. This material is available in three ounce tubes and has a shelf life of one year. After 
one year this material will not properly cure. Always inspect the package for the expiration date before use. 

MOPAR® ATF RTV 

Mopar® ATF RTV is a specifically designed black silicone rubber RTV that retains adhesion and sealing properties 
to seal components exposed to automatic transmission fluid, engine coolants, and moisture. This material is avail
able in three ounce tubes and has a shelf life of one year. After one year this material will not properly cure. Always 
inspect the package for the expiration date before use. 

MOPAR® GASKET MAKER 

Mopar® Gasket Maker is an anaerobic type gasket material. The material cures in the absence of air when 
squeezed between two metallic surfaces. It will not cure if left in the uncovered tube. The anaerobic material is for 
use between two machined surfaces. Do not use on flexible metal flanges. 

MOPAR® GASKET SEALANT 

Mopar® Gasket Sealant is a slow drying, permanently soft sealer. This material is recommended for sealing 
threaded fittings and gaskets against leakage of oil and coolant. Can be used on threaded and machined parts 
under all temperatures. This material is used on engines with multi-fayer steel (MLS) cylinder head gaskets. This 
material also will prevent corrosion. Mopar® Gasket Sealant is available in a 13 oz. aerosol can or 40z.l16 oz. can 
w/applicator. 

FORM-IN-PLACE GASKET AND SEALER APPLICATION 
Assembling parts using a form-in-place gasket requires care but it's easier than using precut gaskets. 

Mopar® Gasket Maker material should be applied sparingly 1 mm (0.040 in.) diameter or less of sealant to one 
gasket surface. Be certain the material surrounds each mounting hole. Excess material can easily be wiped off. 
Components should be torqued in place within 15 minutes. The use of a locating dowel is recommended during 
assembly to prevent smearing material off the location. 

Mopar® Engine RTV GEN II or ATF RTV gasket material should be applied in a continuous bead approximately 3 
mm (0.120 in.) in diameter. All mounting holes must be circled. For corner sealing, a 3.17 or 6.35 mm (1/8 or 114 in.) 
drop is placed in the center of the gasket contact area. Uncured sealant may be removed with a shop towel. Com
ponents should be torqued in place while the sealant is still wet to the touch (within 10 minutes). The usage of a 
locating dowel is recommended during assembly to prevent smearing material off the location. 

Mopar® Gasket Sealant in an aerosol can should be applied using a thin, even coat sprayed completely over both 
surfaces to be joined, and both sides of a gasket. Then proceed with assembly. Material in a can w/applicator can 
be brushed on evenly over the sealing surfaces. Material in an aerosol can should be used on engines with multi
layer steel gaskets. 
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REPAIR DAMAGED OR WORN THREADS 

CAUTION: Be sure that the tapped holes maintain the original center line. 

Damaged or worn threads can be repaired. Essentially, this repair consists of: 
• Drilling out worn or damaged threads. 
• Tapping the hole with a special Helj-Coli Tap, or equivalent. 
• Installing an insert into the tapped hole to bring the hole back to its original thread size. 

HYDROSTATIC LOCK 

CAUTION: DO NOT use the starter motor to rotate the crankshaft. Severe damage could occur. 

When an engine is suspected of hydrostatic lock (regardless of what caused the problem). follow the steps below. 

1. Disconnect the negative cable(s) from the battery. 

2. Inspect air cleaner, induction system, and intake manifold to ensure system is dry and clear of foreign material. 

3. Place a shop towel around the fuel injectors to catch any fluid that may possibly be under pressure in the cyl
inder head. Remove the fuel injectors (Refer to 14 - FUEL SYSTEM/FUEL INJECTION/FUEL INJECTOR -
REMOVAL). 

4. With all injectors removed, rotate the crankshaft using the crankshaft barring tool (PN 7471-B). 

5. Identify the fluid in the cylinders (coolant. fuel, oil, etc.). 

6. Be sure all fluid has been removed from the cylinders. 

7. Repair engine or components as necessary to prevent this problem from occurring again. 

8. Squirt a small amount of engine oil into the cylinders to lubricate the walls. This will prevent damage on restart. 

9. Install fuel injectors (Refer to 14 - FUEL SYSTEM/FUEL INJECTION/FUEL INJECTOR - INSTALLATION). 

10. Drain engine oil. Remove and discard the oil filter (Refer to 9 - ENGINE/LUBRICATION/OIL FILTER -
REMOVAL). 

11. Install the drain plug. Tighten the plug to 50 N·m (37 ft. Ibs.) torque. 

12. Install a new oil filter (Refer to 9 - ENGINE/LUBRICATION/OIL FILTER - INSTALLATION). 

13. Fill engine crankcase with the specified amount and grade of oil (Refer to LUBRICATION & MAINTENANCE! 
FLUID TYPES - SPECIFICATIONS). 

14. Connect the negative cable(s) to the battery. 

15. Start the engine and check for any leaks. 
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REMOVAL - ENGINE 
1. Disconnect both battery negative cables. 

2. Disconnect engine grid heater harness at grid 
heater relay. 

3. Disconnect electrical connections from rear of alter
nator. 

4. Recover AlC refrigerant. (Refer to 24 - HEATING & 
AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE). 

5. Raise vehicle on a hoist. 

6. Drain engine coolant (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

7. Remove engine oil drain plug and drain engine oil. 

8. Reinstall drain plug. Tighten to 50 N·m (37 ft. Ibs.) 
torque. 

9. Lower the vehicle. 
10. Remove fan (3) and fan drive (2). Refer to (Refer 

to 7 - COOLING/ENGINE/RADIATOR FAN -
REMOVAL). 

11. Remove fan shroud mounting bracket (3) and 
shroud. Refer to (Refer to 7 - COOLING/ENGINE! 
RADIATOR FAN - REMOVAL). 

12. Remove radiator upper hose. 

13. Disconnect the coolant recovery bottle hose from 
the radiator fill neck. 

14. Disconnect heater core supply and return hoses 
from the cylinder head fitting and coolant pipe. 

15. Raise vehicle on a hoist. 

16. Remove transmission and transfer case (if 
equipped). 

17. Disconnect exhaust pipe from turbocharger exten
sion pipe. 

18. Disconnect engine harness to vehicle harness 
connectors. 

8131cea6 
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19. Remove starter motor (2) (Refer to 8 - ELECTRI-
CAUSTARTING/STARTER MOTOR - REMOVAL). 

20. Remove flywheel/flexplate. 

21. Remove transmission adapter. 

22. Disconnect AlC suction/discharge hose from the 
rear of the Ale compressor. 

23. Lower vehicle. 

24. Disconnect lower radiator hose from radiator out
let. 

25. Automatic transmission models: 

26. Disconnect transmission oil cooler lines from in 
front of radiator using special tool #6931 

27. Remove radiator. (Refer to 7 - COOLING/EN
GINE/RADIATOR - REMOVAL). 

28. If AlC equipped, disconnect AlC condenser refrig
erant lines. 

29. Disconnect charge air cooler piping. 

30. Remove charge air cooler mounting bolts {1}. 

31. Remove charge air cooler {2} from vehicle. 

a087e199 



DR ---------- ENGINE - 6.7L DIESEL - SERVICE INFORMATION 

32. Remove the AlC condenser (1). 

33. Remove damper from front of engine. 

34. Remove lower fan shroud bracket (3) from 
engine. 

35. Remove upper fan shroud brackets from engine. 

36. Disconnect engine block heater connector. 

37. Disconnect AlC compressor and pressure sensor 
electrical connectors. 

38. Remove the passenger battery ground cable from 
the engine block. Remove the driver side battery 
ground cable from the engine block. 

39. Remove power steering pump from engine by 
removing 3 bolts. 

40. Disconnect the ECM power connector. 

41. Disconnect the fuel supply and return hoses. 

9 - 2987 
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42. Remove the cylinder head cover (1). (Refer to 9 -
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL). 

43. Disconnect the wire harnesses from the injectors 
(3). 

44. Remove the cylinder head cover carrier gasket 
(2). 

NOTE: Extreme care should be used to keep dirtJ 
debris from entering the fuel lines. Plastic caps 
should be used on the ends of the fuel lines. 

45. Loosen # 6 fuel line shield bolts and rotate shield 
out of the way. 

46. Remove cylinder # 5 and # 6 high pressure fuel 
lines. 

47. Remove the rear engine lift bracket 

48. Remove cylinder # 4, # 5, and # 6 intake and 
exhaust rocker arms (1), pedestals (2), and push 
tubes. Note the original location for reassembly. 

49. Remove the fuel connector tube nut and fuel con
nector tube. Remove cylinder # 5 and # 6 fuel 
injector. 

50. Remove rocker housing. 

8Ob46d23 
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51. Remove two cylinder head bolts (1) according to 
the diagram and install Tool # 9009 (2). Torque 
bolts to 105 N·m (77 ft. Ibs.). 

52. Loosen but do not remove engine mount through 
bolts and nuts. 

53. Disconnect hood support struts and position hood 
out of the way. 

54. Attach a chain with two hooks to the engine lift 
brackets. 

55. While keeping engine level, lift straight up out of 
the mounts. 

56. Rotate nose of engine upward and pull out of 
chassis. 

INSTALLATION - ENGINE 
1. Remove cylinder head bolts (1,3) according to the 

diagram. Install special Tool 9009 (2). Torque bolts 
to 105 N·m (77 ft. Ibs.) 

2. Lower engine into the engine compartment and 
install the engine mount through bolts and nuts. 

3. Tighten the mount through bolts and nuts to 88 
N·m (65 ft. Ibs) torque. 

4. Remove the engine lifting device (Tool 9009). 

5. Check cylinder head capscrew length and install 
into cylinder head. 

6. Torque in 4 steps to: 

• Step 1-Tighten to 70 N·m (52 ft. Ibs.) torque. 

• Step 2-8ack off 3600
• 

• Step 3-Tighten to 105 N·m (77 ft. Ibs.) torque. 

• Step 4-Rotate 900
• 
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7. Install rocker housing. Torque to 24 N·m (18 ft. Ibs). Refer to (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER 
HEAD COVER(S) - INSTALLATION). 

8. Replace injector o-ring and sealing washer on injectors # 5 and # 6. Install injectors and torque using the fol· 
lowing steps: 

• Step 1-lnstall injector hold-down capscrews and torque to 5 N·m (44 in. Ibs.) torque. 
• Step 2-Loosen injector hold-down capscrews. 
• Step 3-lnstall HPC connector tube and nut. Torque nut to 15 N·m (11 ft. Ibs.) torque. 
• Step 4-Torque injector hold-down capscrews to 10 N·m (89 in. Ibs.) torque. 
• Step 5-Torque HPC connector tube nut to 50 N·m (37 ft. Ibs.) torque. 

9. Install rear engine lift bracket. Torque to 77 N·m (57 ft. Ib). 
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10. Install # 5 and # 6 high pressure fuel lines. Follow correct torque sequence per section 14. Torque fuel line 
fittings to 40 N·m (35 ft. Ib). 

11. Install push tubes, rocker arms (1), and pedestals 
(2) for cylinders # 4, # 5, and # 6. Torque the 
mounting bolts to 36 N·m (27 ft. Ibs). 

12. Reset valve lash on cylinders # 4, # 5, and # 6. 
Torque adjusting nuts to 24 N·m (18 ft. Ibs). 

13. Set the valve lash for the intake valve at 0.254 
(.010 in. Ibs.) and exhaust valve at 0.66 mm (.026 
in. Ibs). 

14. Install injector wiring/gasket. 

15. Install cylinder head cover carrier gasket (2). 

16. Connect injector harness nuts to injectors (1). Torque to 1.25 N·m (11 in. Ibs. ) 

8Ob46d23 

814b3452 

17. Connect injector wiring harness connectors to injector connections on cylinder head cover carrier gasket (3). 
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18. Install cylinder head cover (1) (Refer to 9 -
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - INSTALLATION). 

19. Connect CCV tube (4) and lube oil drain tube (2) 
to cylinder head cover (1). 

20. Connect fuel supply and return hoses. 

21. Connect ECM power connector. 

22. Install the power steering pump. 

23. Install the damper. Torque to 40 N·m (30 ft. Ib) 
plus 60 degrees. 

24. Install lower fan shroud bracket (3). Torque to 24 
N·m (18 ft. Ib). 

td/ '-...::.~ I 
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25. Install upper fan shroud brackets, but do not 
tighten fasteners at this time. 

26. Connect the engine block heater connection. 

27. Connect the AlC compressor and pressure sensor 
connectors 

28. Install the charge air cooler (2). Install and tighten 
the charge air cooler mounting bolts (1) to 2 N·m 
(17 in. Ibs). 

29. Connect the charge air cooler tubes (4). Torque all 
clamps to 8 N·m (72 in. Ibs). 

30. Install the alc condenser (1). 

31. Connect the alc refrigerant lines to the alc con-
denser. 

32. Install the radiator upper support panel. 

33. Install radiator. 

34. Connect the transmission quick-connect oil cooler 
lines. 

35. Raise vehicle. 

36. Connect alc compressor suction/discharge hose 
(if equipped). 

37. Install the radiator lower hose and clamps. 

38. Install the battery negative cables to the engine 
block on the driver and passenger side. 

39. Install the transmission adapter with a new cam
shaft rectangular ring seal. Torque to 77 N·m (57 
ft. Ib). 

40. Install the flywheel and adapter or flexplate. Torque to 137 N·m (101 ft. Ib). 

80876199 

NOTE: If the engine is equipped with a flexplate or crankshaft adapter, a new clamp ring must be used. If 
the engine has a flywheel with washers, the washers can be reused. 

41. Install the starter motor (2). Torque to 43 N·m (32 ft. Ib). (Refer to 8 - ELECTRICAUSTARTING/STARTER 
MOTOR - INSTALLATION). 

42. Connect engine to vehicle harness connectors. 

43. Install the transmission and transfer case (if equipped). 

44. USing a new clamp, connect the exhaust pipe to the turbocharger elbow. 

45. Connect the transmission auxiliary oil cooler lines (if equipped). 

46. Lower the vehicle. 

47. Connect the heater core supply and return hoses. 
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48. Install the cooling fan (3) and fan drive (2). (Refer 
to 7 - COOLING/ENGINE/RADIATOR FAN -
INSTALLATION). 

49. Install the fan shroud mounting bracket (3) and 
shroud. (Refer to 7 - COOLING/ENGINE/RADIA
TOR FAN - INSTALLATION). 

50. Install the windshield washer bottle. 

51. Install the upper radiator hose and clamps. 

52. Raise vehicle. 

53. Change oil filter and install new engine oil. 

54. Fill the cooling system with coolant. (Refer to 7 -
COOLING - STANDARD PROCEDURE). 

55. Connect grid heater harness at grid heater relay. 

56. Connect electricar connections to rear of alterna
tor. 

57. Start the engine and inspect for engine oil t cool
ant. and fuel leaks. 

SPECIFICATIONS 

SPECIFICATIONS - 6.7L DIESEL 

GENERAL DESCRIPTION 

DESCRIPTION 

Engine Type 

Displacement 

Bore 

6Blcea6 

SPECIFICATION 

In-Line 6 Cyl. Turbo Diesel 

6.7 Liters 

409 ( Cubic Inches) 

107.0 mm (4.21 in.) 
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DESCRIPTION SPECIFICATION 

Stroke 124.0 mm (4.88 in.) 

Compression Ratio 17.2:1 

Cylinder Pressure (Minimum) 350 psi. 

Horsepower High Output 68 RE Aff and G 56 MIT 350 HP @ 3013 RPM 

Torque Rating High Output ( 68RE AIT and G 56 MIT) 650 LB-FT @ 1400 RPM 

Lubrication System Pressure Feed-Full Flow With Bypass Valve 

Firing Order 1-5-3-6-2-4 

Cylinder Block Cast Iron 

Crankshaft Induction Hardened Forged Steel 

Cylinder Head Cast Iron With Valve Seat Inserts 

Combustion Chambers High Swirl Bowl 

Camshaft Chilled Ductile rron 

Pistons Cast Aluminum 

Connnecting Rods Cross Rolled Micro Alloy 

PISTONS 

DESCRIPTION SPECIFICATION 

Metric Standard 

Skirt Diameter 107.255 - 107.273 mm 4.226 - 4.2233 in. 
(Measure the skirt 21.5 mm (0.84 
in) from the bottom of the piston) 

Ring Groove Clearance 

Intermediate (Min)' 0.040 mm .0016 in 

(Max) 0.110 mm 0.0043 in. 

Oil Control ( Min) 0.040 mm .0016 in. 

(Max) 0.085 mm .0033 in. 

PISTON PINS 

DESCRIPTION SPECIFICATION 

Metric Standard 

Pin Diameter ( Min) 39.997 mm 1.5747 in. 

(Max) 40.003 mm 1.5749 in. 

Bore Diameter (Min) 40.006 mm 1.5750 in. 

(Max) 40.012 1.5753 in. 

PISTON RINGS 

DESCRIPTION SPECIFICATION 

Metric Standard 

Ring Gap The top piston ring is not measured The clearance for the top piston ring 
due to the type of piston ring used. can not be measured accurately 

with a typical feeler gauge. 

Top Ring 0.30 - 0.46 mm 0.012 - 0.018 in. 
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Intermediate 0.82 - 1.18 mm 0.032 - 0.047 in. 

Oil Control 0.22 - 0.58 mm 0.010 - 0.023 in. 

CONNECTING RODS 

DESCRIPTION SPECIFICATION 

Metric Standard 

Pin Bore Diameter (Min. wi bushing 40.019 mm 1.5764 in. 
installed) 

Pin Bore Diameter (Max. wi bushing 40.042 mm 1.5765 in. 
installed) 

Side Clearance (Min) 0.100 mm 0.004 in. 

Side Clearance (Max) 0.330 mm 0.013 in. 

CYLINDER HEAD 

DESCRIPTION SPECIFICATION 

Overall Flatness End To End (max) 0.305 mm (0.012 in.) 

Overall Flatness Side To Side (Max) 0.076 mm (0.003 in.) 

Intake Valve Seat Angle 30° 

Exhaust Valve Seat Angle 45° 

Valve Stem Diameter 

(Min) 6.96 mm (0.2740 in.) 

(Max) 7.01 mm (0.2760 in.) 

Valve Rim Thickness (Min.) 0.79 mm (0.031 in.) 

Injector Protrusion 

mm in 

2.45 MIN 0.96 

3.15 MAX 0.124 

Injector Protrusion 

NOTE: 
Do NOT use thicker or double stacked injector sealing washers to correct injector protrusion. This will cause 

misalignment of the high pressure fuel connector. 

I 
OIL PRESSURE 

SPECIFICATION SPECIFICATION 

At Idle 69 kPa (10 psi) 

@ 2500 rpm 207 kPa (30 psi) 

Regulating Valve Opening Pressure 517 kPa (75 psi) 

Oil Filter Bypass Pressure Setting 344.75 kPa (50 psi) 
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TORQUE 

TORQUE CHART 6.7l DIESEL ENGINE 

DESCRIPTION N·m In. Lbs. fFt.Lbs. 
Connecting Rod-Bolts 

Step 1 30 - 22 

Step 2 60 - 44 

Step 3 Rotate 60 degrees 

CAUTION: 
The 5.9L and 6.7l engine has different torque procedures for new and previously installed main bearing 
capscrews. Failure to use the correct torque procedure can result in engine damage. 

Crankshaft Main Cap-Bolts (Previously Used) 

Step 1 60 44 

Step 2 80 59 

Step 3 Rotate 90° 

Crankshaft Main Cap-Bolts (New Main Bearing Capscrews) N·m In. Lbs. Ft. Lbs. 

Step 1 120 - 89 

Step 2 
Loosen Loosen 

completely 
-

completely 

Step 3 60 - 44 

Step 4 85 - 63 

Step 5 Rotate 1200 

Cylinder Head-Bolts 

Step 1 70 - 52 

Step 2 Back off 360 degrees 

Step 3 105 - 77 

Step 4 Verify 105 - 77 

Step 5 Rotate All Bolts 114 Turn 

Cylinder Head Cover Bolts 24 - 18 

Breather Cover Bolts 10 89 -

HPC Nut 50 - 37 

Flexplate to Engine 137 - 101 

Flywheel to Engine ( NV 5600 ) 137 - 101 

Flywheel/Cran kshaft Adapter 137 - 101 

G 56 Dual Mass Flywheel 

Fuel Delivery Lines-Banjo 24 - 18 

Fuel Drain Line-Banjo 24 - 18 

Fuel line-rail to cylinder head 40 - 30 

Fuel line-pump to fuel rail 37 - 27 

Fuel rail holddown bolt 24 - 18 

Oil Pan-Bolts 28 - 21 
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DESCRIPTION N·m In. Lbs. Ft. Lbs. 

Oil Pan-Drain Plug 50 - 37 

Oil Pressure Regulator-Plug 80 - 59 
Oil Pressure Switch to block fitting 18 - 13 

Oil Pressure Switch to block fitting to block 30 - 22 

Oil Pump-Bolts 

Step 1, Push the pump firmly against the cylinder block while - - -
installing all four (4) mounting bolts finger tight. 

Step 2 8 - 6 

Step 3 24 - 18 

Oil Suction Tube (Flange)-Bolts 24 - 18 

Oil Suction Tube (Brace)-Bolt 43 - 32 

Rocker Arm/Pedestal-Bolts 36 - 27 
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SPECIAL TOOLS 

6.7L DIESEL ENGINE 

Handle C-4171 

Crankshaft Barring Tool- 7471 - B 

Crankshaft Front Oil Seal Installer ... 8281 

~~. 

%~ 
Valve Spring Compressor ... 8319A 

Test Plug .. 8442 

Adapter - 8462 

Engine Support Fixture ... 8534 

TAPPET INSTALLATION TOOL .. 8502 

STEEL BRACKET .. 8534-A 
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Compression Test Adapter - 9007 FUEL TEST FITTING - 9013 

Engine Lift Bracket - 9009 Fuel Injector Tube (Connector) Remover - 9015 

Fuel Injector Remover - 9010 TURBO TEST ADAPTER - 9022 

FUEL BLOCKOFF PLUG - 9864 
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Charge Air Test Adspter- 9861 Wiring Harness Test Pins - 9865 

Fuel Pressure Test Adapter - 9863 
Turbocharger Wrench - 9866 

Fuel Block Off Cap - 9864 
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PLATE .. ENGINE DATA 

DESCRIPTION 
The engine data plate contains specific information 
that is helpful to servicing and obtaining parts for the 
engine. The data plate is on the cylinder head cover. 
Information that can be found on the data plate 
includes: 

• Engine Part Number 
• Date of Engine Manufacture 
• Engine Serial Number 
• Control Parts List (CPL) 
• Engine Rated Horsepower 
• Engine Firing Order 
• Engine Displacement 
• Valve Lash Reset Specifications 

8Ob4fb42 

If the engine data plate is missing or not legible, the engine serial number is used for engine identification. The 
engine serial number is stamped on the right side of the block, on top of the oil cooler cavity. 
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ELEMENT-AIR CLEANER 

REMOVAL 
There is no longer a Filter Minder on the MYOa Diesel 
Engines. There will be an EVIC message which will 
display when the filter restriction reaches it's maxi
mum. The customer will be required to replace it 
with-in 250 miles (402 KM) 

Filter Removal 

1. The housing cover is equipped with spring clips 
and is hinged with plastic tabs. Unlatch clips from 
top of air cleaner housing and tilt housing cover up 
for cover removal. 

2. Remove air cleaner element from air cleaner hous
ing (5). 

80f340dd 
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I NSTALLA-rION 
1. Before installing new air cleaner element (filter). 

clean inside of air cleaner housing. 

2. Position air cleaner cover to tabs on front of air 
cleaner housing. Latch spring clips to seal cover to 
housing. 

80f3400d 
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AIR CLEANER HOUSING 

REMOVAL 

INSTALLATION 
1. Disconnect. the MAF (2) sensor. 

2. Disconnect the TBAP (3) sensor. 

3. Remove the intake air tube from the throttle body. 

4. Remove the intake air housing nut. 

5. Lift entire housing assembly from 4 locating pins. 

INSTALLATION 
1. Position the housing assembly on the locating pins. 

2. Install the housing nut and torque to 8 N.m (70 in. 
Ibs). 

3. Install the intake air tube. 

4. Connect the TBAP (3) sensor. 

5. Connect the MAF (2) sensor. 
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BREATHER-CLOSED CRANKCASE 

DESCRIPTION 
The Closed Crankcase Ventilation System (CCV) con
sists of several parts to make it functional. One part is 
the filter. The filter is serviceable and prevents oil mist 
from entering the discharge tube of the CCV system. 
It is not cleaned, but replaced at 60,000 mile intervals. 

The crankcase breather assembly is integrated into 
the cylinder head cover (3) and is serviced separately. 
The external fittings (2) to the breather tube and 
breather drain tube are serviceable. 

The crankcase breather assembly is integrated into 
the cylinder head cover and corresponding breather 
cover. Crankcase gasses travel into the breather cav
ity under the breather cover where they pass through 
a filtering media (serviceable maintenance component) 
which separates the oil from the crankcase gasses. 
The oil drains back into the engine block through two 
hoses (2) on the left side of the engine. 

The crankcase gasses are directed through the Crank
case Depression Regulator (CDR) valve which allows 
the system to maintain a constant positive pressure in 
the crankcase. The CDR valve is a non-serviceable 
component located on the underside of the breather 

9 - 3005 

cover. Clean crankcase gasses flow from the CDR valve into the fresh air side of the turbocharger compressor. 

The closed crankcase ventilation valve is used to vent 
the crankcase gases back into the intake of engine. If 
the crankcase ventilation filter becomes too restrictive, 
under high intake vacuum situations, the closed crank
case ventilation prevents the engine from syphoning 
crankcase gases/oil from the crankcase of the engine. 
The closed crankcase ventilation valve is located 
under the crankcase ventilation filter cover at the top 
of the engine. 

TESTING 

8 8 

81a63022 

1. If troubleshooting high crankcase pressure, the following items can be causing the closed crankcase ventilation 
valve to close during engine operation: 
• High air intake restriction. Check for high intake restriction 
• A restricted crankcase ventilation filter. Change the filter 
• A malfunctioning or misassembled closed crankcase ventilation valve. Check the valve operation and change 

if necessary 
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2. The closed crankcase ventilation valve should allow crankcases gases to flow when the engine is not running 
and/or removed from the engine. 

NOTE: Application of air can be applied either to the inlet or outlet of the closed crankcase ventilation valve. 

3. A small amount of air can be blown through the closed crankcase ventilation valve (less than 34 kPa [5 psi]) to 
check the closed crankcase ventilation valve. 

4. If air does not go through the closed crankcase ventilation valve, replace the valve. 

REMOVAL 
1. Remove any engine heat shields or EGR shields if 

equipped. 

2. Using hose clamp pliers, loosen the breather 
plumbing from the breather cover connections. 

3. Carefully remove the breather hoses (2) from the 
breather cover assembly (3). 

4. Remove the capscrews surrounding the parameter 
of the breather cover (3). 

5. Separate the breather cover (3) assembly from the 
cylinder head cover (1). 

FILTER ELEMENT REMOVAL 
1. With the breather cover removed, remove the filter element from the cylinder head cover cavity by lifting the 

element straight up from its sealing surface. 

INSTALLATION 

FILTER ELEMENT INSPECTION 
1. Inspect the crankcase breather assembly by ensuring the oil drain hoses are not kinked or cracked. 

2. Inspect all external hose connections for signs of leakage, repair where necessary. Inspect the breather for 
cracks or damage. 

3. Inspect the filter element sealing surface for gouges or cracks; this surface should be smooth and free of abra
sions. 

FILTER ELEMENT INSTALLATION 
1. Clean the filter sealing surface on the cylinder head cover with a clean shop towel. 

2. Install the new filter element, lubrication of the new sealing surface is not recommended. 

3. Press the new filter into the cylinder head cover cavity until fully seated. 

4. Install the breather cover assembly. 
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BREATHER COVER INSTALLATION 

1. Inspect the filter element for proper installation. The 
filter should be completely seated around the cir
cumference of the sealing surface. 

2. Install the breather cover to the cylinder head 
cover. 

3. Install the capscrews surrounding the breather 
cover. 

4. Install the breather drain hoses onto the hose 
barbs. Do not damage or hose connection during 
installation. 

5. Install engine shields or covers if equipped. 
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CYLINDER HEAD 

DESCRIPTION 

The cylinder head is constructed of cast iron and is a one piece cross flow design with four valves per cylinder. The 
arrangement of two intake and two exhaust valves per cylinder allows for a centrally located injector. The cylinder 
head also includes an integral intake manifold, an integral thermostat housing, and a longitudal fuel return rifle, 
which exits at the rear of the head. The 24 valve design also includes integrally cast valve guides and hardened 
intake and exhaust valve seat inserts. 

REMOVAL 
1. Disconnect battery negative cables. 

2. Raise vehicle on hoist. 

3. Drain engine coolant. 

4. Disconnect exhaust pipe from turbocharger elbow. 

5. Remove the right engine mount. {Refer to 9 - ENGINE/ENGINE MOUNTING/FRONT MOUNT - REMOVAL} 

6. Remove turbocharger drain tube bolts at turbocharger. Cap off ports to prevent dirt or foreign material from enter-
ing. 

7. Lower vehicle. 

8. Disconnect air inlet temperature/pressure sensor. 

9. Remove air cleaner housing and snorkel from the vehicle. Cap off turbocharger air inlet to prevent intrusion of 
dirt or foreign material. 

10. Disconnect cab heater core supply and return hoses from the cylinder head and heater pipe. 

11. Disconnect turbocharger oil supply line at the turbocharger end. Cap off open ports to prevent intrusion of dirt 
or foreign material. 

12. Remove the turbocharger coolant lines. 

13. Remove EGR cooler and associated hardware. (Refer to 7 - COOLING/ENGINE/EGR COOLER - REMOVAL) 

14. Remove exhaust manifold-to-cylinder head bolts, spacers, heat shield, retention straps, and cab heater plumb-
ing. Remove exhaust manifold and turbocharger from the vehicle as an assembly. 

15. Remove cooling fan/drive/shroud assembly. (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - REMOVAL) 

16. Remove accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 

17. Remove cooling fan support from cylinder block. 

18. Remove upper generator bolt, loosen lower generator bolt, and rotate generator away from cylinder head. 

19. Disconnect radiator upper hose from the thermostat housing. 

20. Disconnect the Intake Air Temperature/Manifold Air Pressure, and Coolant Temperature sensor connectors. 

21. Remove the engine harness to cylinder head attaching bolts and P-clips at front of head. 

22. Remove the intake air grid heater wire from the grid heater. 

23. Remove engine oil level indicator tube attaching bolt at fuel filter housing bracket and inlet air connection .. 

24. Remove the charge air cooler-to-air inlet housing pipe. 

25. Remove the engine wire harness attaching bolt and wire harness push-in fastener from air inlet housing. 

26. Remove the air inlet housing. 

27. Remove the two grid heater harness-to-cylinder head attaching bolts at front of cylinder head. 

NOTE: Extreme care should be used to keep dirt/debris from entering the fuel lines. Plastic caps should be 
used on the ends of the fuel Ii nes. 

28. Remove the high pressure pump to fuel rail fuel line as follows: 

a. Loosen fuel line nuts at fuel pump and at fuel rail. 

b. Use a back-up wrench on the fitting at the fuel pump to keep it from loosening. 

29. Remove the fuel rail to cylinder head fuel lines as follows: 

a. Loosen No. 6 high pressure fuel line shield and position out of way. 
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b. Loosen the fuel line nuts at the fuel rail and at the cylinder head. Use a back-up wrench on HPC nut. 

30. Remove the engine lift bracket from the rear of the cylinder head. 

31. Remove the fuel rail as follows: 

a. Remove fuel rail pressure sensor connector. 

b. Remove banjo fitting at pressure limiting valve. 

c. Remove fuel rail boJts and fuel rail. 

32. Remove the low pressure lines as follows: 

a. Remove the fuel drain banjo fitting on the front side of fuel filter housing. 

b. Remove the fuel drain banjo fitting on rear side of fuel filter housing. 

c. Remove the fuel drain line support bracket on rear side of filter housing. 

d. Disconnect fuel drain hose. 

e. Remove banjo fitting ,at bottom of fuel filter housing. 

1. Disconnect fuel supply hose at fuel filter. 

33. Disconnect fuel heater, and water in fuel sensor. 

34. Remove the fuel filter assembly-to-cylinder head bolts and rem"ove filter assembly from vehicle. 

35. Remove wire harness P-clip from cylinder head (located behind filter housing). 

36. Remove the "breather cover and cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL). 

37. Remove injector harness nuts from injectors. 

81038916 
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38. Remove the rocker levers (1), cross heads and 
push rods. Mark each component so they can be 
installed in their original positions. 

NOTE: The #5 cylinder exhaust and the #6 cylinder 
intake and exhaust push rods are removed by lift· 
ing them up and through the provided cowl panel 
access holes. Remove the rubber plugs to expose 
these relief holes. 

8Ob4fa25 

39. Remove the fuel return line and banjo bolt at the rear of the cylinder head. Be careful not to drop the two (2) 
sealing washers. 

40. Remove the fuel injectors (Refer to 14 - FUEL SYSTEM/FUEL INJECTION/FUEL INJECTOR - REMOVAL). 

41. Remove rocker housing bolts and rocker housing and gasket. 

42. Reinstall the engine lift bracket at the rear of cylinder head. Torque to 77 N·m (57 ft. Ibs.). 

43. Starting on the outside and working towards the center, remove twenty six (26) cylinder head-to-block bolts. 

44. Attach an engine lift crane to engine lift brackets and lift cylinder head off engine and out of vehicle. 

45. Remove the head gasket and inspect for failure. 

CLEANING 

CYLINDER HEAD 

CAUTION: Do not wire brush head surface while fuel injectors are still installed. Fuel injector damage can 
result. 

Remove fuel injectors before cleaning (if not already removed during cylinder head removal). 

Clean the carbon from the injector nozzle seat with a nylon or brass brush. 

Scrape the gasket residue from all gasket surfaces. 

Wash the cylinder head in hot soapy water solution (88°C or 140°F). 

After rinsing, use compressed air to dry the cylinder head. 

Polish the gasket surface with 400 grit paper. Use a sanding block to maintain a flat surface. 

CROSSHEADS 
Clean all crossheads in a suitable solvent. If necessary, use a wire brush or wheel to remove stubborn deposits. 
Rinse in hot water and blow dry with compressed air. 

PUSHRODS 
Clean the pushrods in a suitable solvent. Rinse in hot water and blow dry with compressed air. If necessary, use a 
wire brush or wheel to remove stubborn deposits. 
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INSPECTION 

CYLINDER HEAD 
Inspect the cylinder head for cracks in the combustion 
surtace. Pressure test any cylinder head that is visibly 
cracked. A cylinder head that is cracked between the 
injector bore and valve seat can be pressure tested 
and reused if OK; however, if the crack extends into 
the valve seat insert bore, the cylinder head must be 
replaced. 

Visually inspect the cylinder block and head combus
tion surtaces for focalized dips or imperfections. Check 
the cylinder head and block combustion surfaces for 
overall out-of-flatness. If either the visual or manual 
inspection exceeds the limits, then the head or block 
must be surtaced. 

Check the top surtace for damage caused by the cylinder head gasket leaking between cylinders. 

Inspect the block and head surtace for nicks, erosion, etc. 

9 - 3011 

Check the head distortion. Maximum overall variation end to end is 0.305 mm (0.012 inch), and maximum overall 
variation side to side 0.076 mm ( .003 in.). 

DO NOT proceed with the in-chassis overhaul if the cylinder head or block surtace is damaged or not flat (within 
specifications) . 

Check block surface for distortion. Maximum variation end-to-end is 0.076 mm ( .003 in.), side-to-side 0.051 mm 
(.002). 

Visually inspect the cylinder head bolts for damaged 
threads, corroded/pitted surfaces, or a reduced diam
eter due to bolt stretching. 

If the bolts are not damaged, their "free length" should 
be measured using the cap screw stretch gauge pro
vided with the replacement head gasket. Place the 
head of the bolt against the base of the slot and align 
the bolt with the straight edge of gauge. If the end of 
the bolt touches the foot of the gauge, the bolt must 
be discarded. The maximum bolt free length is 
132.1 mm (5.200 in.). 

CROSSHEADS 
Inspect the crossheads for cracks and/or excessive 
wear on rocker lever and valve tip mating surfaces. 
Replace any crossheads that exhibit abnormal wear or 
cracks. 

C CYLINDER HEAD CAPSCREW LENGTH GAUGE 

C CVLlNDER HEAD CAPSCREW LENGTH GAUGE 

8Ob4faa9 

8Ob4fa27 
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PUSHRODS 
Inspect the pushrod ball and socket for signs of scor
ing. Check for cracks where the ball and the socket 
are pressed into the tube. 

Roll the push rod on a flat work surface with the socket 
end hanging off the edge. Replace any pushrod that 
appears to be bent. 

INSTALLATION 

WARNING: THE OUTSIDE EDGE OF THE HEAD 
GASKET IS VERY SHARP. WHEN HANDLING THE 
NEW HEAD GASKET, USE CARE NOT TO INJURE 
YOURSELF. 

1. Install a new gasket with the part number side up, 
and locate the gasket over the dowel sleeves. 

2. Using an engine lifting crane, lower the cylinder 
head onto the engine. 

3. Lightly lubricate head bolts under bolt head and on 
threads, with engine oil and install. Using the 
sequence shown , tighten bolts in the following 
steps: 

a. Torque bolts to 70 N·m (52 ft. Jbs.). 

b. Back off 360 degrees in sequence. 

c. Torque bolts to 105 N·m (77 ft. Ibs.). 

d. Re-check all bolts to 105 N·m (77 ft. Ibs.). 

e. Tighten all bolts an additional 1/4 turn (90°). 

8Ob4fa24 

80b4fa23 
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4. Install push rods into their original locations. Verify 
that they are seated in the tappets. 

5. Inspect rocker housing gasket for cuts and proper installation into groove. Replace if damaged. 

6. Install rocker housing and bolts. Tighten to 24 N·m {18 lb. ft.}. 

9 .. 3013 

8Ob4fa25 

7. Install fuel injector (Refer to 14 - FUEL SYSTEM/FUEL INJECTION/FUEL INJECTOR - INSTALLATION). 

8. Lubricate valve stem tips and install the cross-
heads in their original locations. 

9. Lubricate the rocker arms (1) and pedestals (2) 
and install them in their original locations. Install 
the bolts and torque them to 36 N·m (27 ft. Ibs.). 

10. Verify that the valve lash settings are maintained 
at 0.254 mm (0.010 in) for the intake valve and 
0.660 mm (0.026 in) for the exhaust valve. (Refer 
to 9 - ENGINE/CYLINDER HEAD/INTAKE/EX
HAUST VALVES & SEATS - STANDARD 
PROCEDURE). 

11. Install cylinder head cover gasket onto rocker housing. 

12. Install injector harness nuts. Tighten to 1.25 N·m (11 in.lbs.). 

13. Connect injector harness connectors at cylinder head cover gasket. 

14. Install wire harness P-clip to cylinder head behind filter housing 24 N·m (18 ft. Ibs.). 

15. Connect the IAT/MAP sensor connector. 

16. Install the fuel filter housing assembly and hand tighten mounting bolts, Do not torque at this time. 
17. Connect WIF sensor, and fuel heater. 

CAUTION: Failure to follow procedure will result in fuel leaks and/or fuel system failure. 

18. Install the fuel rail and high pressure fuel lines as follows: 

a. Hand tighten fuel rail bolts. 

81038916 

b. Hand tighten fuel drain line to pressure limiting valve. Hand tighten banjo bolt at fuel filter housing. 

c. Hand tighten fuel rail-to-cylinder head high pressure fuel lines. 
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d. Hand tighten fuel pump to fuel rail line. 

e. Torque fuel line nuts at cylinder head to 40 N·m ( 35 ft. Ibs.). 

f. Torque fuel line nuts at fuel rail to 40 N·m (35 ft. Ibs.) 

g. Using a back up wrench, torque fuel pump to fuel rail line to 40 N·m (35 ft. Ibs.). At injection pump. 

h. Torque fuel pump to fuel rail line to 40 N·m (35 ft. Ibs.) at fuel rail. 

i. Torque fuel drain banjo bolt at pressure limiting valve and front of fuel filter housing to 24 N·m (18 ft. Ibs.). 

j. Torque rail bolts to 24 N·m (18 ft. Ibs.). 

k. Connect fuel pressure sensor. 

I. Torque fuel filter mounting bolts to 32 N·m (28 ft. Ibs.). 

19. Reposition number 6 fuel line shield and torque to 43 N·m (32 ft. Ibs.). 

20. Install the fuel filter to injection pump low pressure line. Inspect and replace sealing washers if necessary. 

21. Connect fuel return line at back of cylinder head hand tight. 

22. Connect fuel return line at filter housing hand tight. 

23. Torque banjo connections at cylinder head and fuel filter housing to 24 N·m (18 ft. Ibs.) 

24. Install bracket to rear of filter housing. Torque to 24 N·m (18 ft. Ibs.). 

25. Using new gaskets, install the air inlet housing. Torque bolts to 24 N·m (18 ft. Ibs.). 

26. Install wire harness P-clip and push on clip to air inlet housing. 

27. Connect engine oil level indicator tube at fuel filter housing and at air inlet housing. 

28. Install the charge air cooler-to-air inlet housing duct assembly. Torque all clamps to 11 N·m (100 in. Ibs.). 

29. Connect intake grid heater wire. 

30. Secure engine harness to front of cylinder head with bolt at four locations. 

31. Connect engine coolant temperature sensor connector. 

32. Connect radiator upper hose to thermostat housing. 

33. Rotate generator into position. Install upper bolt and torque upper and lower bolts. 

34. Install wire harness push-on clip below bracket. 

3S. Install wire harness P-clip to top of bracket. 

36. Install fan support and torque to 32 N·m (24 ft. Ibs.). 

37. Install cooling fan/drive refer to (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - INSTALLATION). 

38. Install accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 

39. Install exhaust manifold/turbocharger assembly, using new gaskets. Start all bolts/spacers by hand. Starting 
from the center bolts out, Torque bolts to 43 N·m (32 ft. Ibs.), then retorque from the center out again. 

40. Install exhaust manifold heat shield to exhaust manifold studs. Install retaining nuts.Torque to 24 N·m (18 ft. 
Ibs.). 

41. Install exhaust bolt retention straps across cylinders S & 6. 

42. Using a new gasket, connect the turbocharger oil drain tube. Torque to 24 N·m (18 ft. Ibs.). 

43. Install the right motor mount. (Refer to 9 - ENGINE/ENGINE MOUNTING/FRONT MOUNT - INSTALLATION) 

44. Perform the turbocharger pre-lube procedure. (Refer to 11 - EXHAUST SYSTEMITURBOCHARGER SYSTEM/ 
TURBOCHARGER - INSTALLATION) 

4S. Connect the turbocharger oil supply line. Torque to 24 N·m (18 ft. Ibs.). 

46. Connect the turbocharger coolant lines. Torque the banjo bolts to 24 N·m (18 ft. Ibs.) 

47. Install the EGR cooler and associated hardware. (Refer to 7 - COOLING/ENGINE/EGR COOLER - INSTALLA-
TION) 

48. Install air cleaner housing and duct. 

49. Connect air inlet temperature/pressure sensor. 

SO. Raise vehicle on hoist. 

NOTE: Do not reuse the clamp for the exhaust pipe to turbocharger elbow connection. 
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51. Install the exhaust pipe to turbocharger elbow using a new clamp. Torque bolts to 11 N·m (100 in. Ibs.). 
52. Lower vehicle. 

53. Fill engine coolant (Refer to 7 - COOLING - STANDARD PROCEDURE). 

54. Start engine and check for leaks. 
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COVER-CYLINDER HEAD 

REMOVAL 

ROCKER HOUSING 
1. Remove the breather cover and the cylinder head cover. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER 

HEAD COVER(S) - INSTALLATION) 

2. Remove injector harness nuts from injectors. 

3. Remove cylinder head cover gasket. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) -
INSTALLATION) 

4. Remove rocker housing bolts. 

5. Remove rocker housing and gasket. 

CYLINDER HEAD COVER 
1. Disconnect both negative battery cables. (Refer to 

8 - ELECTRICAUBATTERY SYSTEM/CABLES -
REMOVAL) 

2. Remove the Breather Cover Capscrews (8-M6 
screws). 

3. Remove the CCV breather and filter cover (3). 

4. Disconnect CCV Tube (4) at the CDR valve (one 
spring clamp) and remove 10mm nut from tube 
bracket at EGR Cooler support bracket stud. 

5. Disconnect CDR valve Tube to Air Inlet Silencer 
(Spring Clamp). 

6. Disconnect CDRNalve cover pressure sensor con
nector. 

7. Remove Oil fill cap. 

8. Remove CCV oil drains (2) from valve cover (2 
hoses). 

9. Disconnect both injector harness connectors (1). 

10. Remove six (6) valve cover capscrews (10mm). 

11. Remove the valve cover. 

12. Loosen injector wire nuts from the valve cover 
gasket (8mm) 

13. Remove gasket. 
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CYLINDER HEAD COVER GASKET 

614b3452 

1. Remove cylinder head cover. 

2. Disconnect injector harness connectors (3) at cylinder head cover gasket. 

3. Remove injector solenoid nuts (1) at injectors. 

4. Remove cylinder head cover gasket (2). 

CLEANING 
Using a suitable solvent, Clean and dry gasket mating surfaces on cylinder head and rocker housing. Wipe gasket 
dry and inspect for re-use. 

INSPECTION 
The cylinder head cover gasket and rocker housing gasket, are reusable. However, should cracks, nicks, or 
tears be present in the rubber/silicone construction, the defective components should be replaced. Also replace gas
ket if it is no longer flexible. Inspect cylinder head cover rubber isolated capscrews for cracks, nicks, or tears.Do not 
reuse gasket if it has been removed from the groove in the rocker housing or cylinder head cover. 

INSTALLATION 

ROCKER HOUSING 
1. Inspect rocker housing gasket for cuts, nicks, or tears. Replace if damaged or if gasket has come out of groove. 

2. Inspect rocker housing gasket for proper installation in groove. Gasket bead must be centered in groove. A gas
ket bead that is tilted to the side will cause an oil leak. 

CAUTION: When installing rocker housing onto cylinder head, do not slide housing from side to side, The 
gasket could fall out or be damaged. 
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3. Install the rocker housing. Carefully guide the rocker housing evenly down onto the cylinder head. 

4. Install rocker housing bolts and tighten finger tight. 

5. Torque bolts, working from center out, to 24 N·m (18 ft. Ibs.). 

CYLINDER HEAD COVER 

NOTE: Gasket must be completely dry and free of 
oil before installation. 

1. Wipe oil from the valve cover gasket, rocker box, 
and valve cover. 

2. Inspect valve cover gasket for tears, or splits. 
Replace if necessary. 

3. Install the valve cover gasket on the rocker box~ 

4. Install the injector nuts (8 mm) to injector studs. 
Torque to 1.25 Nm (11 in. Ibs.). 

5. Install valve cover and valve cover capscrews 
(10mm). tighten from center out. Torque to 24 Nm 
(18 ft. Ibs.). 

6. Install the valve cover CCV drain hoses (2). 

7. Remove any oil from the CCV seal area and install 
the CCV filter. 

8. Install the CCV cover and capscrews (6mm). 
Torque to 10 Nm (89 in. Ibs.). 

9. Connect CDR valve tube to Air Inlet Silencer 
(spring clamps). 

10. Connect the BreatherNalve Cover Pressure sensor. 

11. Install oil fill cap. 

12. Connect the batteries. 

13. Start the vehicle and check for leaks. 
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CYLINDER HEAD COVER GASKET 

614b3452 

1. Clean oil from cylinder head cover gasket 

2. Inspect cylinder head cover gasket for cuts or damage. Replace if damaged. 

3. Place cylinder head cover gasket on top of rocker housing (2), 

4. Install injector solenoid nuts (1) at injectors. Torque to 1.25 N·m ( 11 in. Ibs. ). 

5. Connect injector harness connectors (3) at cylinder head cover gasket. 
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VALVES & SEATS-INTAKE/EXHAUST 

DESCRIPTION 
The intake valves (1) are made of heat resistant steel, 
and have chrome plated stems to prevent scuffing. 
The exhaust valves are made of iron alloys (2). The 
intake and exhaust valves are both similar in head 
diameter and overall length. but they have unique face 
angles which makes them non-interchangeable. The 
valves are distinguished by unique dimples on the 
exhaust valve head (2). 

The exhaust valve springs are made from high 
strength, chrome silicon steel. The exhaust valve 
springs are also exhaust brake compatible. 

STANDARD PROCEDURE 

VALVES, GUIDES AND SPRINGS 

REMOVAL 
1. Remove cylinder head (Refer to 9 - ENGINE/CYL

INDER HEAD REMOVAL). 

2. Support cylinder head on stands, or install head 
bolts upside down (through combustion surface 
side) to protect injector tips from damage from 
work bench. 

3. Install the valve spring compressor mounting base 
(1) as shown. 

® 80b5cbSO 
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4. Install the compressor top plate, washer, and nut. 
Using a suitable wrench, tighten the nut (clockwise) 
to compress the valve springs and remove the 
locks. 

5. Rotate the compressor nut counter-clockwise to 
relieve tension on the springs. Remove the spring 
compressor (1). 

6. Remove the retainers (5), springs (4), valve seals 
(3) (if necessary), and valves (2). Arrange or num
ber all components so they can be installed in their 
original locations. 

7. Repeat the procedure on all cylinders to be 
serviced. 

CLEANING 

®--........ 
~CD 

G) 

9 • 3021 

80b5cb55 

Clean the valve stems with crocus cloth or a Scotch-Brite™ pad. Remove carbon with a soft wire brush. Clean 
valves, springs, retainers, and valve retaining locks in a suitable solvent. Rinse in hot water and blow dry with com
pressed air. 
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INSPECTION 

Visually inspect the valves for abnormal wear on the 
heads, stems, and tips. Replace any valve that is 
worn out or bent. 

Measure the valve stem diameter in three places as 
shown. 

VALVE GUIDE BORE SPECIFICATIONS 

J 

1 
I 

MEASURE AT THESE POINTS 

VALVE GUIDE BORE SPECIFICATIONS 

Valve guide bore diameter 

Min. 7.027 mm (0.2767 in.) 

Max. 7.077 mm (0.2786 in.) 

Installed valve guide depth 

Intake 

Min. 0.584 mm ( 0.023 in.) 

Max. 1.092 mm ( 0.043 in.) 

Exhaust 

Min. 0.965 mm ( 0.028 in.) 

Max. 1.473 mm (0.058 in.) 

J9109-14.4 
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Measure the cylinder head valve guide bore. 

Measure valve margin (rim thickness). 

Measure the valve spring free length and maximum 
inclination. 

8Ob5cb54 

VALVE RIM 
THICKNESS 

t 
J9109-146 

BOb5cb53 
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Test valve spring force with tool C-647 (1). Specifica
tion 72.0 - 80.7 Ibs. when compressed to 35.33 mm 
(1.39 in.). 

INSTALLATION 
1. Install new valve seals. The yellow seals are for the 

intake valves and the green seals are for the 
exhaust valves. 

2. Install the valves in their original postion. The 
exhaust valves are identified by a dimple on the 
valve head. 

3. Install the valve (2), springs (4), and retainer (5). 
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4. Install the valve spring compressor tool S319-A 
(1 )as shown. 

5. Compress the valve springs and install the valve 
retaining locks. 

6. Remove the compressor and repeat the procedure 
on the remaining cylinders. 

7. Install new o-ring and sealing washer on injector. 

S. Lubricate a-ring and injector bore. 

9. Verify sealing washer (shim) was removed with old 
injector. 

10. Install injector Refer to (Refer to 14 - FU EL SyS-
TEM/FUEL INJECTION/FUEL INJECTOR 
INSTALLATION). 

11. Install the cylinder head (Refer to 9 - ENGINE! 
CYLINDER HEAD - INSTALLATION). 

VALVE LASH ADJUSTMENT AND VERIFICATION 

NOTE: To obtain accurate readings, valve lash 
measurements AND adjustments should only be 
performed when the engine coolant temperature is 
less than 600 C (1400 F). 

The 24-valve overhead system is a "low-maintenance" 
design. Routine adjustments are no longer necessary. 
however, measurement should still take place when 
troubleshooting performance problems, or upon com
pletion of a repair that includes removal and installa
tion of the valve train components or injectors. 

1. Disconnect battery negative cables. 

2. Remove cylinder head cover (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) -
REMOVAL). 

3. Using the crankshaft barring tool #7471-8, rotate crankshaft to align damper TDC mark to 12:00 o'clock position. 

a. If both number one cylinder rocker levers are loose, continue to next step. 

b. If both number one cylinder rocker levers are not loose, rotate crankshaft 360 degrees. 
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4. With the engine in this position, valve lash can be measured at the following rocker arms: INTAKE 1-2-4 I 
EXHAUST 1-3-5. Measure the valve lash by inserting a feeler gauge between the rocker arm socket and cross
head. Refer to VALVE LASH LIMIT CHART for the correct specifications. If the measurement falls within the 
limits, adjustment/resetting is not necessary. If measurement finds the lash outside of the limits, adjustment! 
resetting is required. 

VALVE LASH LIMIT CHART 

NOTE: 

INTAKE 

0.152 mm ( 0.006 in.) MIN. 

0.381 mm (0.015 in.) MAX. 

EXHAUST 

0.533 mm (0.021 in.) MIN. 

0.863 mm (0.034 in.) MAX. 

If measured valve lash falls within these specifications, no adjustment/reset is necessary. Engine operation within 
these ranges has no adverse affect on performance, emissions, fuel economy or level of engine noise. 

5. If adjustment/resetting is required, loosen the lock 
nut on rocker arms and turn the adjusting screw 
until the desired lash is obtained: 
• INTAKE 0.254 mm (0.010 in.) 
• EXHAUST 0.660 mm (0.026 in.) Tighten the lock 

nut to 24 N·m (18 ft. Ibs.) and recheck the valve 
lash. 

6. Using the crankshaft barring tool, rotate the crank
shaft one revolution (360°) to align the damper 
TDC mark to the 12 o'clock position. 

7. With the engine in this position, valve lash can be 
measured at the remaining rocker arms: INTAKE 
3-5-6 I EXHAUST 2-4-6. Use the same method 
as above for determining whether adjustment is 
necessary, and adjust those that are found to be 
outside of the limits. 

8. Install the cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTAL
LATION). 

9. Connect the battery negative cables. 

REMOVAL - VALVE SPRINGS 
1. Disconnect the battery negative cables. 

2. Remove the cylinder head cover (Refer to 9 -
ENGINE/CYLINDER HEAD/CYLINDER HEAD 
COVER(S) - REMOVAL). 

3. Disconnect the injector harness connectors at cyl
inder head cover gasket. Remove all injector sole
noid nuts. Remove cylinder head cover gasket. 

4. Remove injector(s) for cylinder(s) to be serviced. 
(Refer to 14 - FUEL SYSTEM/FUEL INJECTION/ 
FUEL INJECTOR - REMOVAL) or (Refer to 14 .. 
FUEL SYSTEM/FUEL INJECTION/FUEL INJEC
TOR - REMOVAL). 

5. Remove the rocker housing. 

6. Remove the rocker arms and cross heads from the 
cylinder(s) to be serviced. Mark each component 
so they can be installed in their original position. 

7. Using the crankshaft barring tool # 7471-8 (2), rotate the engine to position the damper mark in the 12 o'clock 
position. At this engine position, cylinders #1 and #6 can be serviced. 
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8. Remove the accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 

9. With the damper TDC mark in the 12 o'clock position, add a paint mark anywhere on the gear housing cover 
next to the crankshaft damper. Place another mark on the vibration damper in alignment with the mark you just 
made on the cover. 

10. Divide the crankshaft damper into three equally sized segments as follows: 

a. Using a tape measure, measure the circumference of the crankshaft damper and divide the measurement by 
three (3). 

b. Measure that distance in a counterclockwise direction from the first balancer mark and place another mark 
on the balancer. 

c. From the second damper mark, again measure in a counterclockwise direction and place a mark on the 
damper at the same distance you measured when placing the second damper mark. The damper should 
now be marked in three equally spaced locations and the damper TDC mark should be in the 12 o'clock 
pOSition. 

d. Remove injectors, fuel lines, and high pressure connectors for every cylinder that requires repair. 

11. Compress the valve springs at cylinders. # 1 and 
# 6 as follows: 

a. Install the valve spring compressor mounting 
base as shown in. 

b. Install the top plate, washer, and nut. Using a 
suitable wrench tighten the nut (clockwise) to 
compress the valve springs and remove the 
collets. 

c. Rotate the compressor nut counterclockwise to 
relieve tension on springs. Remove spring 
compressor. 

d. Remove and replace retainers, springs, and 
seals as necessary. 

e. Do not rotate the engine until the springs 
and retainers are reinstalled. 

1. Install seals, springs and retainers. Install 
spring compressor, compress valve springs and 
install the collets. 

g. Release the spring tension and remove the 
compressor. Verify that the collets are seated 
by tapping on the valve stem with a plastic 
hammer. 

80b4fb43 
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12. Using the crankshaft barring tool (2), rotate the 
engine until the next crankshaft damper paint 
mark aligns with the mark you placed on the 
cover. In this position, cylinders # 2 and # 5 
can be serviced. 

13. Repeat the valve spring compressing procedure 
previously performed and service the retainers, 
springs, and seals as necessary. 

14. Using the crankshaft barring tool, rotate the 
engine until the next crankshaft damper paint 
mark aligns with the mark you placed on the 
cover. In this position, cylinders # 3 and # 4 
can be serviced. 

15. Repeat the spring compressing procedure previ· 
ously performed and service the retainers, 
springs, and seals as necessary. 

INSTALLATION 
1. Install rocker housing. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTALLATION) 

2. Install fuel injectors and high pressure fuel lines. 

3. Lubricate the valve tips and install the crossheads in their original locations. 

4. Lubricate the crossheads and push rod sockets and install the rocker arms and pedestals in their original loca
tions. Tighten bolts to 36 N·m (27 ft. Ibs.) torque. 

5. Verify valve lash adjustment (Refer to 9 - ENGINE/CYLINDER HEADIINTAKE/EXHAUST VALVES & SEATS 
- STANDARD PROCEDURE). 

6. Install cylinder head cover gasket onto rocker housing. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER 
HEAD COVER(S) - INSTALLATION) 

7. Install injector solenoid nuts. 

8. Connect injector harness connectors. 

9. Install cylinder head cover. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTALLA
TION) 

10. Connect battery negative cables. 
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ARM-ROCKER 

DESCRIPTION 
The unique intake and exhaust rocker arms have their own rocker shafts and are lubricated by passages intersect
ing the cylinder block main oil rifle. Crossheads are used, which allow each rocker arm to operate two valves. 

The solid push rods are hardened at the rocker arm and tappet contact areas for superior strength and durability. 

REMOVAL 

1. Disconnect the battery negative cables. 

2. Remove cylinder head cover (Refer to 9 - ENGINE/ 
CYLINDER HEAD/CYLINDER HEAD COVER(S) -
REMOVAL). 

3. Remove the rocker arm/pedestal fasteners and 
remove rocker arm (1) and pedestal (2) from cylin
der head. Mark the arms and pedestals so they 
can be installed in their original position. 

CAUTION: When removing the rocker arms, the 
sockets may come loose and fall into the engine. 
Make sure they stay with the arm upon 
removal/installation. 

8Ob4fa26 

81038916 
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4. Lift the push rod(s) up and out of the engine. Mark 
them so they can be installed in their original posi
tion. 

NOTE: The # 5 cylinder intake and exhaust, and # 
6 cylinder intake and exhaust push rods must be 
raised through the provided cowl panel access 
holes. 

5. Lift the crossheads off of the valve stems. Mark 
them so they can be installed in their original 
position. 

CLEANING 

SOb4fa25 

Clean all components in a suitable solvent. If necessary, use a wire brush or wheel to remove stubborn deposits. 
Rinse in hot water and blow dry with compressed air. Inspect oil passages in rocker arms and pedestals. Apply 
compressed air to lubrication orifices to purge contaminants. 

INSPECTION 

Rocker Arms 
1. Remove rocker shaft and inspect for cracks and 

excessive wear in the bore or shaft. Remove 
socket and inspect ball insert and socket for signs 
of wear. Replace retainer if necessary. 

Measure the rocker arm bore and shaft. 

SOb4fa28 

8Ob4fa29 
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Push Rods 

Inspect the push rod ball and socket for signs of scor
ing. Check for cracks where the ball and the socket 
are pressed into the tube. 

Roll the push rod on a flat work surface with the 
socket end hanging off the edge. Replace any push 
rod that appears to be bent. 

Cross heads 
Inspect the crossheads for cracks and/or excessive 
wear on rocker lever and valve tip mating surfaces. 

INSTALLATION 

8Ob4fa24 

80b4fa23 

SOb4la27 

1. If previously removed, install the push rods in their original location. Verify that they are seated in the tappets. 

2. Lubricate the valve tips and install the crossheads in their original locations. 

3. Lubricate the crossheads and push rod sockets and install the rocker arms and pedestals in their original loca
tions. Tighten bolts to 36 N·m (27 ft. Ibs.) torque. 

4. Verify valve lash adjustment (Refer to 9 .. ENGINE/CYLINDER HEADJINTAKE/EXHAUST VALVES & SEATS 
.. STANDARD PROCEDURE). 

5. Install cylinder head cover. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTAL
LATION) 
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6. Connect battery negative cables. 
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ENGINE BLOCK 

STANDARD PROCEDURE 

CYLINDER BLOCK REFACING 
1. Prior to removing the piston and connecting rod 

assemblies, measure and record piston protrusion. 
Measuring piston protrusion prior to disassembly 
will aid in determining if the cylinder block, if 
required, can be resurfaced. 

2. Measure the overall flatness of the engine block. 

3. The engine block must be within 0.076 mm (0.003 
in) end-to-end and 0.051 mm (.002 in.) side-to
side. 

4. Inspect for any localized dips or imperfections. If 
present, the cyHnder head deck MUST be resur
faced. 

NOTE: The combustion deck of the block can 

®~l =':';=.=---=---::f::=-:--=--"r-----,~
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ONLY be resurfaced if after the resurface, the cor- 80af;2c94 

rect piston protrusion can be achieved. No spe-
cific head gasket with an increased thickness is available for combustion deck resurfacing. If the 
combustion deck can NOT be resurfaced such that the correct piston protrusion an be reached, the cylinder 
block MUST be replaced. 

CYLINDER BORE - DE-GLAZE 
1. New piston rings may not seat in glazed cylinder 

bores. 

2. De-glazing gives the bore the correct surface finish 
required to seat the rings. The size of the bore is 
not changed by proper de,:,glazing. 

3. Cover the tube and tappet holes in the top of the 
block with waterproof tape. 

4. It crankshaft is installed, wrap connecting rod jour
nals with clean cloth. Cover cloth with waterproof 
tape. 

TOP OF BLOCK 

5. A correctly honed surface will have a crosshatch appearance with the lines at 15° to 25° angles. For the rough 
hone, use 80 grit honing stones. To finish hone, use 280 grit honing stones. 

6. Use a drill, a fine grit Flex-hone and a mixture of 
equal parts of mineral spirits and SAE 30W engine 
oil to de-glaze the bores. 

7. The crosshatch angle is a function of drill speed 
and how fast the hone is moved vertically. 

8. Vertical strokes MUST be smooth continuous 
passes along the full length of the bore. 

9. Inspect the bore after 10 strokes. 

10. Use a strong solution of hot water and laundry 
detergent to clean the bores. Clean the cylinder 
bores immediately after de-glazing. 

11. Rinse the bores until the detergent is removed 
and blow the block dry with compressed air. 

12. Check the bore cleanliness by wiping with a 
white, lint free, lightly oiled cloth. If grit residue is 

1 STROKE ( t + ~ ) I PER SECOND 

300 TO 
400 RPM 

J9109-81 
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still present, repeat the cleaning process until all residue is removed. Wash the bores and the complete block 
assembly with solvent and dry with compressed air. Place a clean shop towel around the top main bearing 
saddle to deflect water and residue from piston cooling nozzels. Remove directed piston cooling nozzles if 
installed. 

13. Be sure to remove the tape covering the lube holes, rod journals, and piston cooling nozzles after the cleaning 
process is complete. 

OVERSIZE BORE 
OverSize pistons and rings are available in one size - 0.50 mm (0.0197 inch). 

Any combination of standard or 0.50 mm (0.0197 inch) overbore may be used in the same engine. 

If more than 0.50 mm (0.0197 inch) overbore is needed the block must be replaced. 

Cylinder block bores may be bored one time. The bore size is 0.50 mm (0.0197 inch) oversize. 

After boring to size, use a honing stone to chamfer the edge of the bore. 

CYLINDER BORE DIMENSION CHART 

DESCRIPTION 

BORING DIAMETER DIMENSION 

HONING DIAMETER DIMENSIONS 

CHAMFER DIMENSIONS 

A correctly honed surface will have a crosshatch 
appearance with the lines at 15° to 25° angles with 
the top of the cylinder block. For the rough hone, use 
80 grit honing stones. To finish hone, use 280 grit hon
ing stones. 

A maximum of 1.2 micrometer (48 microinch) surface 
finish must be obtained. 

After finish honing is complete, immediately clean the 
cylinder bores with a strong solution of laundry deter
gent and hot water. 

After rinsing, blow the block dry. 

MEASUREMENT 

REBORE - 107.490 mm (4.2319 in.) Minimum 

REBORE - 107.510 mm (4.2327 in.) Maximum 

STANDARD - 102.020 ± 0.020 mm (4.0165 ± 0.0008 
in.) 

REBORE - 107.45 mm (4.4.2303 in) Nominal 

Approx. 1.25 mm (0.049 in.) by 30° 

TOP OF BLOCK 

Check the bore cleanliness by wiping with a white, lint-free, lightly- oiled cloth. There should be no grit residue 
present. 

If the block is not to be used right away, coat it with a rust- preventing compound. 
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CAM BORE REPAIR 
For standard bushings, not oversized. maximum front 
and rear cam bushing bore diameter is 59.248 mm. 
(2.3326 in.). DO NOT bore the intermediate cam bore 
to the front cam bore oversize dimensions. Maximum 
front and rear camshaft bushing installed diameter is 
54.147 mm. (2.1318 in.). Minimum installed diameter 
is 54.083 mm. (2.1293 in.). Maximum intermediate 
camshaft bore diameter is 54.164 mm. (2.1324 in.). 

A surface finish of 2.3 micrometers (92 microinch) 
must be maintained. Not more than 200.k of an area of 
anyone bore may be 3.2 micrometers (126 micro
inch). 

J9109-5.4. 

Camshaft bores can be repaired individually. It is not necessary to repair undamaged cam bores in order to repair 
individually damaged cam bores. The standard front and rear bushing (1) cannot be used to repair intermediate 
bores. 

Instan an cam bushings flush or below the front and rear cam bore surface. The front camshaft bushing should be 
installed flush with front face of block. The oil hole must align to allow a 3.2 mm (0.125 inch) rod to pass through 
freely. 

INSPECTION 
Measure the combustion deck face using a straight 
edge (1) and a feeler gauge (2). Cylinder block flat
ness: End-to-end 0.076 mm ( .003 in.). Maximum vari
ation side-fa-side 0.051 mm (.002 in.). 

Inspect for any localized dips or imperfections. 

If the surface exceeds the limit, (Refer to 9 - ENGINE! 
ENGINE BLOCK ~ STANDARD PROCEDURE). 

BORE SPECIFICATIONS 

BORE DIAMETER 

Min. 

Max. 

OUT OF ROUNDNESS 

Max. 

TAPER 

",... 

'-
/' 

'-

-
'-

_i..-. 

........... 1--
./ 
~ 
;,-

- --
.,,; 

25.4 mm 
(1 IN.) 

106.990 mm (4.2122 in.) 

107.010 mm (4.213 in.) 

0.038 mm (0.0015 in.) 

80bb0c56 
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I BORE DIAMETER 

Max. I 0.076 mm (.003 in.) 

Inspect the cylinder bores for damage or excessive wear. 

Measure the cylinder bores. If the cylinder bores exceed the limit, (Refer to 9 - ENGINE/ENGINE BLOCK - STAN
DARD PROCEDURE). 

Inspect the camshaft bores for scoring or excessive wear. 

Measure the camshaft bores (Refer to 9 - ENGINE - SPECIFICATIONS). 

If a bore exceeds the limit, (Refer to 9 - ENGINE/ENGINE BLOCK - STANDARD PROCEDURE). 

Inspect the tappet bores for scoring or excessive wear. 

Measure tappet bore from bottom of block. Minimum tappet bore diameter 16.000 mm (0.0630 in.). Maximum tappet 
bore 16.055 mm. (0.632 in.). 

If out of limits, replace the cylinder block. 
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CAMSHAFT & BEARINGS (IN BLOCK) 

REMOVAL 

CAMSHAFT BEARINGS 

NOTE: Measure the diameter of each bore. If the camshaft bore for the cam bushing is worn beyond the 
limit, install a new service bushing. Inspect the rest of the camshaft bores for damage or excessive wear.lf 
the bores without a bushing are worn beyond the limit, the engine must be removed for machining and 
installation of service bushings. If badly worn, replace the cylinder block. 

1. Remove the camshaft (Refer to 9 - ENGINE/ENGINE BLOCK/CAMSHAFT & BEARINGS (IN BLOCK) -
REMOVAL). 

2. Remove the bushing from the No.1 bore. 

3. Mark the cylinder block so you can align the oil hole in the cylinder block with the oil hole in the bushing. 

CAMSHAFT 
1. Disconnect both battery negative cables. 

2. Recover AlC refrigerant (if AlC equipped) (Refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STAN-
DARD PROCEDURE). 

3. Raise vehicle on hoist. 

4. Drain engine coolant into container suitable for re-use (Refer to 7 - COOLING - STANDARD PROCEDURE). 

5. Lower vehicle. 

6. Remove radiator upper hose. 

7. Remove viscous fan/drive/shroud assembly (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - REMOVAL). 

8. Disconnect the coolant recovery bottle hose from the radiator filler neck. 

9. Disconnect lower radiator hose from radiator outlet. 

10. Automatic Transmission models: Disconnect transmission oil cooler lines from front of radiator using Special 
Tool 6931 (unless equipped with finger-release disconnect). 

11. Remove radiator mounting screws and lift radiator out of engine compartment. 

12. Remove upper radiator support panel. 

13. If AlC equipped, disconnect AlC condenser refrigerant lines. 

14. Disconnect charge air cooler piping from the cooler inlet and outlet. 

15. Remove the two charge air cooler mounting bolts. 

16. Remove charge air cooler (and AlC condenser if equipped) from vehicle. 

17. Remove accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 

18. Remove accessory drive belt tensioner. 

19. Remove the fan support/hub assembly. 

20. Remove crankshaft damper. (Refer to 9 - ENGINE/ENGINE 8LOCKIVIBRATION DAMPER - REMOVAL) 

21. Remove the gear cover-to-housing bolts and gently pry the cover away from the housing, taking care not to mar 
the sealing surfaces. Remove dust seal with cover. 

22. Using Special Tool 7471-8 Crankshaft Barring Tool, rotate the crankshaft to align the timing marks on the 
crankshaft and the camshaft gears. 

23. Remove the cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) -
REMOVAL). 
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24. Remove the rocker arms, cross heads, and push 
rods. Mark each component so they can be 
installed in their original positions. 

NOTE: The # 5 cylinder intake and the # 6 cylinder 
intake and exhaust pushrods are removed by lift
ing them up and through the provided cowl panel 
access holes. Remove the rubber plugs to expose 
these relief holes. 

25. Raise the tappets as follows, using the wooden 
dowel rods provided with the Miller Tool Kit 8502. 

a. Insert the slotted end of the dowel rod into the 
tappet. The dowel rods for the rear two cyl
inders will have to be cut for cowl panel 
clearance. Press firmly to ensure that it is 
seated in the tappet. 

b. Raise the dowel rod to bring the tappet to the 
top of its travel, and wrap a rubber band 
around the dowel rods to prevent the tappets 
from dropping into the crankcase. 

c. Repeat this procedure for the remaining 
cylinders. 

26. Verify that the camshaft timing marks are aligned 
with the crankshaft mark. 

27. Remove the bolts from the thrust plate. 

28. Remove engine mount through bolts. 

29. Install engine support fixture special tool # 8534, 
and steel bracket/wing nut special tool # 
8534A. 

30. Raise engine enough to allow camshaft removal. 

31. Remove the camshaft, gear and thrust plate. 

8Ob4fa25 
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INSPECTION 

Camshaft 

CAMSHAFT DIMENSIONS 

CAMSHAFT DIMENSIONS 

Journal diameter (No.1 and No.7) 

Journal diameter (No.2 through No.6) 

Min. 

Max. 

Diameter of peak of lobe 

Intake 

Min. 

Max 

Exhaust 

1. Inspect the valve lobes (1) and bearing journals (2) 
for cracks, pitting, scoring, or generally excessive 
wear. Replace any camshaft that exceeds the 
allowable limits. 

2. Measure the bearing journals and lobes. 

CAUTION: If Camshaft lobes are worn, requiring 
camshaft replacement, it is necessary to replace 
the tappets also. (Refer to 9 - ENGINE/ENGINE 
BLOCK/SOLID LIFTERS - REMOVAL). 

Min. 

Max. 

Min. 

Max. 

54.028 mm. (2.127 in.) 

54.048 mm. (2.128 in.) 

53.962 mm. (2.1245 in.) 

54.013 mm. (2.1265 in.) 

47.175 mm (1.857 in.) 

47.855 mm. 

45.632 mm. (1.797 in.) 

46.312 mm. (1.823 in.) 

8Ob4fa37 
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Camshaft Bushing/Bores 

Camshaft bores No. 2-6 do not use a bushing. 

1. Inspect the camshaft bushing and bores for signs 
of excessive wear. 

2. Measure the camshaft bushing and bores with a ' 
telescoping bore gauge and micrometer. If out of 
specification, (Refer to 9 - ENGINE/ENGINE 
BLOCK/CAMSHAFT & BEARINGS (IN BLOCK) -
REMOVAL). 

3. Inspect the camshaft bushing (1) oil holes for align
ment with cylinder block. 

Camshaft Gear 

SOb4fa38 

J9109-5.4 

Inspect the camshaft gear for cracks (gear and hub), and chipped/broken/fretted teeth. If replacement is necessary, 
camshaft and gear are replaced as an assembly. (Refer to 9 - ENGINE/ENGINE BLOCK/CAMSHAFT & BEARINGS 
(IN BLOCK) - REMOVAL). 

Thrust Plate 

CAMSHAFT THRUST PLATE THICKNESS CHART 

MIN. 9.34 mm (0.368 in.) 

MAX. 9.60 mm (0.378 in.) 

Inspect the camshaft thrust plate for excessive wear in the camshaft contact area. Measure thrust plate thickness 
using the CAMSHAFT THRUST PLATE THICKNESS CHART. Replace any thrust plate that falls outside of these 
specifications: 
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INSTALLATION 

CAMSHAFT BEARINGS 
1. Apply a coating of Loctite® 640 Adhesive to the 

backside of the new bushing. Avoid getting adhe
sive in the oil hole. 

2. Use a universal cam bushing installation· tool and 
install the front bushing (1) so that it is even with ' 
the front face of the cylinder block. The oil hole 
must be aligned: A 3.2 mm (0.128 j'nch) diameter 
rod must be able to pass through the hole. 

3. Measure the installed bushlngs at the front bore. 
The minimum inside diameter is 54.083 mm 
(2.1293 inch). and the maximum inside diameter is 
is 54.147 mm. (2.1318 in.). 

CAMSHAFT 
1. Lubricate the camshaft bushing and bores with 

fresh engine oil or suitable equivalent. 

2. Liberally coat the camshaft lobes, journals, and 
thrust washer with fresh engine oil or suitable 
equivalent. 

CAUTION: When installing the camshaft, DO NOT 
push it in farther than it will go with the thrust 
washer in ptace. 

3. Install the camshaft and thrust plate. Align the tim
ing marks as shown. 

BACKLASH - 0.075 - 0.250 mm (0.003 - 0.010 inch) 

CLEARANCE - 0.025 - 0.500 mm (0.001 - 0.020 inch) 

4. Install the thrust plate bolts and tighten to 24 N·m (18 ft. Ibs.) torque. 

5. Measure camshaft back lash and end clearance. 

6. Remove the wooden dowel rods and rubber bands from the tappets. 

J9109-54 

810:3b556 

7. Lubricate the push rods with engine oil and install in their original location. Verify that they are seated in the 
tappets. 

8. Lubricate the valve tips with engine oil and install the crossheads in their original locations. 

9. Lubricate the cross heads and push rod sockets with engine oil and install the rocker arms and pedestals in their 
original locations. Tighten bolts to 36 N·m (27 ft. Ibs.) torque. 

10. Verify valve lash adjustment (Refer to 9 - ENGINE/CYLINDER HEADJINTAKElEXHAUST VALVES & SEATS 
- STANDARD PROCEDURE). 

11. Install the cylinder head cover. (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) -
INSTALLATION) 
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12. Install gear housing cover (Refer to 9 - ENGINENALVE TIMING/GEAR HOUSING COVER - INSTALLATION). 
Install front crankshaft dust seal. 

13. Install the crankshaft damper. (Refer to 9 - ENGINE/ENGINE BLOCKNIBRATION DAMPER - INSTALLATION). 

14. Install the fan support/hub assembly Refer to (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - INSTALLA-
TION). 

15. Install the power steering pump. 

16. Install accessory drive belt tensioner. Torque bolt to 43 N·m (32 ft. Ibs.). 

17. Install the accessory drive bett (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 

18. Install the charge air cooler (with ale condenser and auxiliary transmission oil cooler. if equipped) and tighten 
the mounting bolts to 2 N·m (17 in. Ibs.) torque. 

19. Connect charge air cooler inlet and outlet pipes. lighten clamps to 11 N·m (95 in. Ibs.) torque. 

20. Install the radiator upper support panel. 
21. Close radiator petcock and lower the radiator into the engine compartment. Tighten the mounting bolts to 11 

N·m (95 in. Ibs.) torque. 

22. Raise vehicle on hoist. 

23. Connect radiator lower hose and install clamp. 

24. Connect transmission auxiliary oil cooler lines (if equipped). 

25. Lower vehicle. 
26. Install the fandrive/shroud assembly. (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - INSTALLATION) 

27. Install the coolant recovery and windshield washer fluid reservoirs to the fan shroud. 

28. Connect the coolant recovery hose to the radiator filler neck. 

29. Add engine coolant (Refer to 7 - COOLING - STANDARD PROCEDURE). 

30. Charge AlC system with refrigerant (if AlC equipped) (Refer to 24 - HEATING & AIR CONDITIONING/PLUMB
ING - STANDARD PROCEDURE). 

31. Connect the battery negative cables. 

32. Start engine and check for engine oil and coolant leaks. 
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BEARINGS - CONNEC-rING ROD 

STANDARD PROCEDURE 

CONNECTING ROD BEARING AND CRANKSHAFT JOURNAL CLEARANCE 

DESCRIPTION 

CONNECTING ROD BORE, BEARINGS REMOVED 

CONNECTING ROD BORE, BEARINGS INSTALLED 

1. Measure the connecting rod bore with bearings 
removed and the bolts tightened to 100 N·m (73 ft. 
Ibs.) torque .. 

2. Measure the connecting rod bore with the bearings 
installed and the bolts tightened to 100 N·m (73 ft. 
Ibs.) torque. 

Measure within 20° arc from each side of the parting 
line. Also measure 90° from parting line. 

Record the smallest and largest diameter. 

Measure the diameter of the rod journal at the location 
shown. Calculate the average diameter for each side 
of the journal. 

Determine minimum bearing clearance by calculating 
the differance between the smallest connecting rod 
bore diameter with the bearing installed and the aver
age diameter for each side of the crankshaft journal. 

MEASUREMENT 

MIN. 72.99 mm (2.874 in.) 

MAX. 73.01 mm (2.875 in.) 

MIN. 69.05 mm (2.719 in.) 

MAX. 69.10 mm (2.720 in.) 

SObb()c.4e 

Determine the maximum bearing clearance by calculating the difference between the largest connecting rod bore 
diameter and the average diameter with the bearing installed for each side of the crankshaft journal. 

If the crankshaft is within limits, replace the bearing. If the crankshaft is out of limits, grind the crankshaft to the next 
smaller size and use oversize rod bearings. 
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CRANKSHAFT & GEAR 

DESCRIPTION 
The crankshaft is a forged steel, internally balanced 
unit. It is supported by seven main bearings, with posi
tion number six designated as the thrust journal. The 
crankshaft is held in place by main caps and 12 mm 
capscrews. The crankshaft also has internal cross 
drillings to supply the connecting rods with engine oil. 

REMOVAL - GEAR 

80c411b5 

1. Remove the gear housing cover. (Refer to 9 - ENGINENALVE TIMING/GEAR HOUSING COVER - REMOVAL) 

2. Split the gear and remove it from the crankshaft. 

INSTALLATION - GEAR 
1. Remove all burrs and make sure the gear surface 

on the end of the crankshaft is smooth. 

2. If removed t install a new alignment pin. Drive the 
pin in using a ball- peen hammer, leaving it pro
truding 1.0 mm (0.039 inch) to 1.5 mm (0.059 inch) 
above the crankshaft. 

WARNING: WEAR PROTECTIVE GLOVES TO PRE
VENT INJURY. 

CAUTION: DO NOT heat the gear longer than 45 
minutes. 

J9109-94 

3. Heat the crankshaft gear for 45 minutes at a temperature of 149°C (30QoF). Do not use torch, gear failure will 
occur. 

4. Apply a thin coat of lubricant to the nose of the crankshaft. 

5. Position the gear with the timing mark out and install it on the crankshaft using the alignment pin. Make sure the 
gear contacts the shoulder. 
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BEARINGS - CRANKSHAFT MAIN 

STANDARD PROCEDURE 

MAIN BEARING CLEARANCE 

MAIN BEARING BORE DIAMETER CHART 

ITEM 

BEARINGS INSTALLED 

BEARINGS REMOVED 

80bbOc4b 

MAIN BEARING BORE DIAMETER (MAXIMUM) 

83.106 mm (3.2719 in.) 

Min 87.983 mm (3.4639 in.) 

Max. 88.019 mm (3.4653 in.) 

Inspect the main bearing bores for damage or abnormal wear. 

1. Remove bearings and measure main bearing bore diameter after torquing main bearing cap bolts to 176 N·m 
(130 ft. Ibs.). 

2. Install the crankshaft main bearings and measure main bearing bore diameter with the main bolts tightened to 
176 N·m (130 ft. Ibs.) torque. 

CRANKSHAFT MAIN JOURNAL DIAMETER CHART 

80bbOc-la 

ITEM SPECIFICATION 

Minimum diameter 82.962 mm (3.2662 in.) 

Maximum diameter 83.013 mm (3.2682 in.) 

Maximum out of roundness 0.050 mm (.002 in.) 

Maximum taper 0.013 mm (.0005 in.) 

Thrust distance (at NO.6 position) Min. 0.065 mm (.003 in.) 

Max. 0.432 mm (.017 in.) 
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3. Measure the diameter of the main journal at the locations shown. Calculate the average diameter for each side 
of the journal. 

4. Calculate the main bearing journal to bearing clearance. Maximum clearance is 0.119 mm (0.00475 inch). If the 
crankshaft journal is within limits, replace the main bearings. If not within specifications. grind the crankshaft to 
next size and use oversize bearings. 

5. Measure thrust distance at the No.6 position. 
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SEAL - CRANKSHAFT OIL - FRONT 

REMOVAL 
i. Disconnect both battery negative cables. 

2. Raise vehicle on hoist. 
3. Partially drain engine coolant into container suitable for re-use (Refer to 7 - COOLING - STANDARD PROCE-

DURE). 

4. Lower vehicle. 

5. Remove radiator upper hose. 

6. Disconnect coolant recovery bottle hose from radiator filler neck. 

7. Disconnect windshield washer pump supply hose and electrical connections and lift washer bottle off of fan 
shroud. 

8. Remove viscous fan/drive assembly. (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - REMOVAL). 

9. Remove cooling fan shroud and fan assembly from the vehicle. 

10. Remove the accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 

11. Remove the cooling fan support/hub from the front of the engine. 

12. Raise the vehicle on hoist. 

13. Remove the crankshaft damper. 
14. Remove power steering pump. 

15. Remove accessory drive belt tensioner. 

16. Remove the gear cover-to-housing bolts and gen
tly pry the cover away from the housing, taking 
care not to mar the gasket surfaces. Remove 
crank seal dust shield with cover. 

17. Support the cover on a flat work surface with 
wooden blocks, and using a suitable punch (1) 
and hammer, drive the old seal out of the cover 
from the back side of the cover to the front side. 
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INSTALLATION 

CAUTION: The seal lip and the sealing surface on 
the crankshaft must be free of all oil residue, to 
prevent leaks. The crankshaft and seal surface 
must be completely dry when the seal is installed. 

1. Clean cover and housing gasket mating surfaces. 
Use a suitable scraper and be careful not to dam
age the gear housing surface. Remove any old 
sealer from the oil seal bore. Thoroughly clean the 
front seal area of the crankshaft. Do not sand this 
surface. The seal lip and the sealing surface on the 
crankshaft must be free from all oil residue to pre
vent seal leaks. 

2. Inspect the gear housing and cover for cracks and 
replace jf necessary. Carefully straighten any bends 
or imperfections in the gear cover with a ball-peen 
hammer on a flat surface. Inspect the crankshaft 
front journal for any grooves or nicks that would 
affect the integrity of the new seal. 

3. Apply a bead of Mopar® Stud & Bearing Mount to 
the outside diameter of the seal. Do not lubricate the inside diameter of the new seal. 

80b46d26 

4. With the cover supported by wood blocks, install the seal into the rear of the cover using crankshaft seal installer 
Special Tool 8281 and driver handle C-4171. Strike the driver handle until the installation tool bottoms out on the 
inside of the cover. 

CAUTION: Do not distort or damage seal. 

5. Install the plastic seal pilot (provided with seal kit) 
into the crankshaft seal. 

6. Apply a bead of Mopar® Silicone Rubber Adhesive 
Sealant or equivalent to the gear housing cover 
sealing surface. 

7. Install the cover to the gear housing, aligning the 
seal pilot with the nose of the crankshaft. 

NOTE: Failure to follow the cover installation pro
cedure can result in misalignment of the crank
shaft seal to the crankshaft, causing an oil leak. 

8. Install the cover bolts and hand snug 2 capscrews 
at the 3 o'clock and 9 o'clock pOSition, to keep the 
cover from moving when the first capscrew is 
torqued. Torque to 24 N·m (18 ft. Ibs.) torque. Remove pilot tool. 

9. Install dust shield over nose of crankshaft. 

L 

SOb46d27 

10. Install the crankshaft damper. Torque the bolts to 40 N·m (30 ft. Ibs.). Then rotate an additional 60°. Use the 
engine barring tool to keep the engine from rotating during tightening operation. 

11. Install the fan support/hub assembly and torque bolts to 32 N·m (24 ft. Ibs.). 

12. Install power steering pump. 

13. Install accessory drive belt tensioner. Torque bolt to 43 N·m (32 tUbs.). 

14. Install cooling fan (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - INSTALLATION). 

15. Install the accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 

16. Refill cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE). 

17. Connect battery negative cables. 
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18. Start engine and check for oil leaks. 
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SEAL - CRANKSHAFT OIL - REAR 

REMOVAL 
1. Disconnect the battery negative cables. 

2. Remove the transmission and transfer case (if 
equipped). 

3. Remove the clutch cover and disc (if manual trans
mission equipped) (Refer to 6 - CLUTCH/CLUTCH 
DISC REMOVAL). 

4. Remove the flywheel or converter drive plate. 

5. Remove the flywheel adapter plate. 

6. Drill holes 1800 apart into the seal. Be careful not 
to contact the drill against the crankshaft. 

7. Install # 10 sheet metal screws (1) in the drilled 
holes and remove the rear seal with a slide ham
mer (4). 

INSTALLATION 

\Ic 
;\ I 

J9109-60 

CAUTION: The seal lip and the sealing surface on the crankshaft must be free from all oil residue to prevent 
seal leaks. The crankshaft and seal surfaces must be completely dry when the seal is installed. Use a soap 
and water solution on outside diameter of seal to ease assembly. 

1. Clean the crankshaft journal with a suitable solvent and dry with a clean shop towel or compressed air. Wipe the 
inside bore of the crankshaft seal retainer with a clean shop towel. 

2. Inspect the crankshaft journal for gouges, nicks, or other imperfections. If the seal groove in the crankshaft is 
excessively deep, install the new seal 1/8" deeper into the retainer bore, or obtain a crankshaft wear sleeve that 
is available in the aftermarket. 

3. Install the seal pilot and new seal, provided in the replacement kit, onto the crankshaft. 

4. Remove the seal pilot. 

5. Install the installation tool over crankshaft. 

6. Using a ball peen hammer, strike the tool (2) at the 
12, 3, 6, and 9 o'clock positions until the alignment 
tool bottoms out on the retainer. 

NOTE: Always install a new clamping ring, never 
reuse the old clamping ring. 

7. Install the flywheel or converter drive plate, and 
clamping ring. Tighten the bolts to 137 N·m (101 1t. 
Ibs.) torque. 

S. Install the clutch cover and disc (if equipped) 
(Refer to 6 - CLUTCH/CLUTCH DISC - INSTALLA
TION). 

9. Install the transmission and transfer case (if 
equipped). 

10. Lower vehicle. 

11. Connect battery negative cables. 

12. Check engine oil level and adjust, if necessary. 

13. Start engine and check for oil leaks. 

8Ob4faab 
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RETAINER - CRANK REAR OIL SEAL 

REMOVAL 
1. Disconnect the battery negative -cables. 

2. Raise vehicle on hoist. 

3. Remove the oil pan drain plug and drain the engine 
oil. Re-install plug and torque to 50 N·m (44 ft. Ibs.) 
torque. 

4. Remove transmission and transfer case (if 
equipped) from vehicle. 

5. Remove flywheel or torque converter drive plate. 

6. Remove flywheel adapter plate. 

7. Disconnect starter cables from starter motor. 

a. Remove starter motor (Refer to a - ELECTRICAU 
STARTING/STARTER MOTOR - REMOVAL) and 
transmission adapter plate assembly. 

9. Remove four 4 oil pan rear bolts. Slide a feeler 
gauge between the seal retainer and oil pan gasket 
to break the seal. 

10. Remove the six 6 retainer-to-block bolts (3). 

11. Remove the rear seal retainer, and gasket (2). 

CD 

12. Support the seal retainer and drive out the crankshaft seal with a hammer and suitable punch. 

INSTALLATION 
1. If using the old seal retainer, the crankshaft seal 

must be replaced. 

2. Inspect oil pan gasket for nicks or cuts. If gasket is 
damaged, the oil pan must be removed and gasket 
must be replaced. Wipe oil pan gasket dry and 
apply light coating of RTV. 

3. Using the retainer alignment/seal installation tool 
provided in the seal service kit, install the align
ment tool into the retainer and install to the cylinder 
block, using a new gasket. Tighten the six (6) 
mounting bolts by hand. 

4. The seal alignment tool is used to align rear cover 
properly. Starting with the center two bolts, tighten 
the retainer in a circular pattern to 10 N·m (89 in. 
Ibs.). Remove the alignment tool. 

8Ob48d30 
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CAUTION: The seal lip and the sealing surface on 
the crankshaft must be free from all oil residue to 
prevent seal leaks. The crankshaft and seal sur
faces must be completely dry when the seal is 
installed. Use a soap and water solution on out
side diameter of seal to ease assembly. 

5. Make sure the provided seal pilot (1) is installed 
into the new crankshaft seal (3). Use the align
ment/installation tool and press the seal onto the 
crankshaft. Alternately drive the seal at the 12, 3, 6 
and 9 o'clock positions. 

6. Remove the alignment tool and trim the retainer 
gasket (1) even with the oil pan mounting surface. 

7. Remove the seal pilat. 

8. Apply a small amount of Mopar® Silicone Rubber 
Adhesive Sealant to the oil pan rail T-joints. 

9. Install the four (4) oil pan rear mounting bolts and 
torque to 28 N·m (21 ft. Ibs.). 

10. Install new rectangular ring seal for cam bore. 

11. Install the flywheel housing and bolts. Torque 
bolts to 77 N·m (57 ft. Ibs.). 

12. Install the flywheel housing and bolts. Torque 
bolts to 77 N·m (57 ft. Ibs.). 

NOTE: A new clamping ring must be used on early 
or late builds, automatic or manual. Do not reuse 
clamping ring. 

13. Install the dual mass flywheel with crankshaft adapter. Tighten bolts to 137 N·m (101 ft. Ibs.). 

80b4faab 

SOb41b4O 

14. Install the starter motor Refer to (Refer to 8 - ELECTRICAUSTARTING/STARTER MOTOR - INSTALLATION). 

15. Install the transmission and transfer case (if equipped). 

16. Lower vehicle. 

17. Fill the crankcase with new engine oil. 

18. Connect the battery negative cables. 

19. Start engine and check for oil leaks. 
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TAPPETS - VALVE 

REMOVAL 

NOTE: This procedure requires use of Miller Tool 
8502 Tappet Replacement Kit. 

1. Remove camshaft (Refer to 9 - ENGINE/ENGINE 
BLOCK/CAMSHAFT & BEARINGS (IN BLOCK) -
REMOVAL). 

2. Insert the trough (1) (provided with tool kit) the full 
length of the camshaft bore. Make sure the cap 
end goes in first and the open side faces up 
(towards tappets). 

3. Remove only one tappet at a time. Remove rub
ber band from one cylinder pair and attach tappet 
dowel not being removed to the next cylinder pair. 

4. Raise dowel rod (disengage from tappet) and allow 
tappet to fall into trough. 

5. Carefully remove trough (do not rotate) and tap
pet. If the tappet is not being replaced, mark it so it 
can be installed in its original location. 

80b4faaO 
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6. Re-install trough (1) and repeat procedure on 
remaining tappets. 

CLEANING 
Clean tappet with a suitable solvent. Rinse in hot water and blow dry with a clean shop rag or compressed air. 

INSPECTION 
1. Visually inspect the tappet the tappet socket, stem, 

and face for excessive wear, cracks, or obvious 
damage. 

2. Measure the tappet stem diameter. Replace the 
tappet if it falls below the minimum size. 

INSTALLATION 
1. Insert the trough (1) the full length of the camshaft 

bore. Again, make sure the cap end goes in first 
and the open side faces up (towards tappets). 

w
-:::·~ 

~',:;~ ABNORMAL 

~~:. WEAR 

STEM DIAMETER _I ':S'I-
J9109-152 
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2. ~ower the tappet installation tool through the push 
rod hole and into the trough. 

3. Retrieve the tappet installation tool using the 
hooked rod provided with the tool kit 

4. Lubricate the tappet with clean engine oil or suit
able equivalent and install the tappet to the instal
lation tool. 

5. Pull the tappet up and into position. If difficulty is 
experienced getting the tappet to make the turn 
into the tappet bore, wiggle the trough while gently 
pulling up on the tappet. 

80b4faa4 
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6. With the tappet in place, rotate the trough one half 
turn so the open side is down (toward crankshaft). 

7. Remove the tappet installation tool from the tappet. 

8. Re-install a dowel rod, and secure the rod with a 
rubber band. 

9. Rotate the trough one half turn and repeat the pro
cedure for the remaining tappets. 

10. Install the camshaft (Refer to 9 - ENGINE/EN
GINE BLOCK/CAMSHAFT & BEARINGS (IN 
BLOCK) - INSTALLATION). 
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PISTON & CONNEC-rING ROD 

DESCRIPTION 

PISTONS 
The pis~on is constructed of aluminum and is gravity 
cast, free floating design. The piston incorporates a 
centrally located high swirl combustion bowl, and uti
lizes a "keystone" style top compression ring, and a 
"Tapered Face" intermediate ring, for superior cylinder 
wan scraping. Piston cooling nozzles cool the piston 
and pin with engine oil supplied by the crankshaft 
main journals. All pistons are gallery cooled and utilize 
J-jet piston cooling nozzles. Pistons are directional in 
order to provide clearance to piston cooling nozzles~ 

CONNECTING RODS 
The connecting rods are a split angle design. They 
have a pressed-in-place wrist pin bushing that is lubri
cated by piston cooling nozzle oil spray. 

Machined connecting rods are no longer used In 
the diesel engine. Do not install machined con
necting rods into an engine that has fractured split 
connecting rods. 

Fractured split connecting rods are first manufactured 

TO~ RING D~-- TOP 

INTERMEDIATE RING 0.::::--

OIL CONTROL RING ~) 1)] » » 

as a single piece and then fractured into two pieces. Fractured split connecting rods can be identified by a rough 
and irregular surface at the connecting rod split face. To properly assemble the rod cap to the connecting rod, the 
bearing tangs on the connecting rod and cap must be located on the same side of the rod. The long end of the 
connecting rod must be assembled on the intake or camshaft side of the engine. 

Each matched fractured split connecting rod and cap is an assembly and are not interchangeable. If a connecting 
rod or cap is damaged, the entire assembly must be replaced. 

STANDARD PROCEDURE 

HEAD GASKET SELECTION 
1. Measure piston protrusion for all six pistons. 
2. Calculate the average piston protrusion. Maximum allowable protrusion is 0.516 mm (0.020 inch). 

NOTE: There is only one head gasket available for the 6.7L engine. 
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REMOVAL 
1. Disconnect the battery cables. 

2. Remove the cylinder head (Refer to 9 - ENGINE/CYLINDER HEAD - REMOVAL). 

3. Remove the oil pan and suction tube (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - REMOVAL). 

4. Remove bolts and the block stiffener. 

5. Using Miller Tool 7471-8 crankshaft barring tool, rotate the crankshaft so all of the pistons are below TOC. 

6. Before removing the piston(s) from the bore(s): 

a. Remove any carbon ridge formations or deposits at the top of the bore with a dull scraper or soft wire brush. 

b. If cylinder bore wear ridges are found, use a ridge reamer to cut the ridge from the bore. DO NOT remove 
more metal than necessary to remove the ridge. 

7. Remove the J-jet cooling nozzles. 

NOTE: If cylinders have ridges, the cylinders are oversize and will more than likely need boring. 

8. Using a hammer and steel stamp, stamp the cylinder number in the top of each piston. The front of the piston 
is identified by a stamping on the top of the piston. DO NOT stamp in the outside 5 mm (.197 in.) of the piston 
diameter. DO NOT stamp over the piston pin. 

9. Mark the connecting rod and cap with the corresponding cylinder numbers. 

10. Remove the connecting rod bolts and rod caps. Use care so the cylinder bores and connecting rods are not 
damaged. 

11. Use a hammer handle or similar object to push the piston and connecting rod through the cylinder bore. 

12. Store the piston/rod assemblies in a rack. 

CLEANING 

CAUTION: DO NOT use bead blast to clear:- the pistons. DO NOT clean the pistons and rods in an acid tank. 

PISTON 
Clean the pistons and pins in -a suitable solvent, rinse in hot water and blow dry with compressed air. Soaking the 
pistons over night will loosen most of the carbon build up. De-carbon the ring grooves with a broken piston ring and 
again clean the pistons in solvent. Rinse in hot water and blow dry with compressed air. 

CONNECTING ROD 
Clean the connecting rods in a suitable solvent, rinse in hot water and blow dry with compressed air. 

INSPECTION 

PISTONS 

PISTON SKiRT DIAMETER (MIN.) 

Inspect the pistons for damage and excessive wear. Check top of the piston, ring grooves, skirt and pin bore. Mea
sure the piston skirt diameter. If the piston is out of limits, replace the piston. 
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The upper groove only needs to be inspected for dam
age. Use a new piston ring (2) to measure the clear
ance in the intermediate ring groove. Minimum 
clearance is 0.045 mm (0.0018 inch), maximum clear
ance is 0.095 mm (.0037 inch). If the clearance of the 
intermediate ring exceeds specifications, replace the 
piston (3). 

Use a new oil ring to measure the clearance in the oil 
groove. Minimum clearance is 0.040 mm (0.0016 
inch), maximum clearance is 0.085 mm (.0033 inch). If 
the clearance exceeds specifications, replace the 
piston. 

Measure the pin bore (2). The maximum diameter is 
40.012 mm (1.5753 inch), Minimum is 40.006 mm 
(1.575 inch). If the bore is over limits, replace the pis
ton (1). 

Inspect the piston pin for nicks, gouges and excessive 
wear. Measure the pin diameter (1). The minimum 
diameter is 39.990 mm (1.5744 inch), maximum 
40.003 mm (1.5749 inch). If the diameter is out of lim
its, replace the pin (1). 

CD 
J9109-64 

t 
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+ 

J9109 .. 66 
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CONNECTING ROD 
Inspect the connecting rod for damage and wear. The 
I-Beam section of the connecting rod cannot have CD 
dents or other damage. Damage to this part can 
cause stress risers which will progress to breakage. 

Measure the connecting rod pin bore (1). The maxi
mum diameter is 40.042 mm (1.5765 inch), minimum 
diameter is 40.019 mm (1.5756 inch). If out of limits, 
replace the connecting rod. 

INSTALLATION 
1. Lubricate the cylinder bores with clean engine oil. 

2. Generously lubricate the rings and piston skirts 
with clean engine oil. 

3. Orientate the rings on the piston (Refer to 9 -
ENGINE/ENGINE BLOCK/PISTON RINGS - STAN
DARD PROCEDURE). 

4. Compress the rings using a piston ring compressor 
tool (1). If using a strap-type ring compressor, 
make sure the inside end of the strap does not 
hook on a ring gap and break the ring. 

5. Bar the crankshaft so the rod journal for the piston 
to be installed is at BOC (Bottom Dead Center). 

6. Make sure the front of the piston is oriented prop
erly according to the marking on the top of the pis
ton and the connecting rod is oriented properly. 

J9109-67 

J9109-83 

818cbffO 

7. Position the piston and rod assembly into the cylinder bore with the front of the piston oriented properly accord
ing to the stamping in the top of the piston. Use care when you install the piston and connecting rod so the 
cylinder bore is not damaged. The long side of the connecting rod must be installed on the exhaust side of the 
engine. 

8. Push the piston into the bore until the top of the piston is approximately 50 mm (2 inch) below the top of the 
block. Carefully pull the connecting rod onto the crankshaft journal. 
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9. Use clean engine oil to lubricate the threads and under the heads of the connecting rod bolts. 

10. For fractured/split type connecting rods, the long end of the rod must be installed away from the intake side 
of the engine. 

a. The connecting rod split/face must face toward the same side as the piston notch feature on the skirt. The 
split face will face toward the exhaust side of the engine if properly installed. 

11. Install the rod cap and bolts to the connecting rod. Tighten the connecting rod bolts evenly in 3 steps. 

• Tighten the bolts to 30 N·m (22 ft. Ibs.) torque. 
• Tighten the bolts to 60 N·m (44 ft. Ibs.) torque. 

• Rotate 60° clockwise. 

12. The crankshaft must rotate freely. Check for freedom of rotation as the caps are installed. If the crankshaft does 
not rotate freely, check the installation of the rod bearing and the bearing size. 

13. Measure the side clearance between the connecting rod and the crankshaft. DO NOT measure the clearance 
between the cap and crankshaft. 

14. Install J-jet piston cooling nozzles. 

15. Install block stiffener. Torque to 43 N·m (32 ft. Ibs.). 

16. Install the suction tube and oil pan (Refer to 9 - ENGINE/LUBRICATION/OIL PAN - INSTALLATION). 

17. Install the cylinder head onto the engine (Refer to 9 - ENGINE/CYLINDER HEAD - INSTALLATION). 

18. Install a new filter and fill the crankcase with new engine oil.Prefill the filter with clean oil. 

19. Connect the battery negative cables and start engine. 
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RINGS-PISTON 

STANDARD PROCEDURE 

PISTON RING FITTING 
1. Determine the piston diameter and obtain the 

appropriate ring set. The piston rings can be iden
tified as shown. 

TOP RING 

INTERMEDIATE RING 

OIL CONTROL RING 

2. Position each ring in the cylinder and use a piston 
(1) to square it with the bore at a depth (3) of 89.0 CD 
mm (3.5 inch). 

PISTON RING GAP CHART 

TOP RING 0.26 - 0.36 mm 

INTERMEDIATE RING 0.85-1.15 mm 

OIL CONTROL RING 0.25-0.55 mm 

3. Use a feeler gauge to measure the piston ring gap. 

TOP 

8087e454 

J9109-70 

(0.010 - 0.014 in.) 

(0.033 - 0.045 in.) 

(0.010 - 0.022 in.) 
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4. The top surface of all of the compression rings are 
identified with the word TOP or the supplier's 
MARK. Assemble the rings with the word TOP or 
the supplier's MARK up. 

5. Position the oil ring expander (2) in the oil control 
ring (1) groove (bottom groove). 

NOTE: There is no (TOP) mark on the oil ring. 

6. Install the oil control ring (1) with the end gap 
OPPOSITE the ends on the expander. 

7. Install the intermediate piston ring in the second 
groove. 

8. Install the top piston ring in the top groove. 

9. Position the rings as shown . 
• Install top and second compression rings on pis

ton with ring gaps 1800 apart. 
• Install oil control ring with ring gap 90° from top 

and second ring. Do not position gaps over 
wrist pin hole. 

J9109·72 

J9109-74 

J9109-73 
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DAMPER - CRANKSHAFT 

REMOVAL 
1. Remove the accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 
2. Remove the four (4) damper to crankshaft bolts and remove damper. 

INSPECTION 

NOTE: The Crankshaft damper is of viscous 
design and the speed indicator is incorporated 
into the crankshaft damper. 

1. Inspect the damper hub for cracks and replace if 
any are found. 

2. If the crankshaft damper is leaking fluid, discard 
. and replace the crankshaft damper. 

INSTALLATION 

o 
000 

80b46d32 

1. Install the crankshaft- damper and bolts. Tighten bolts to 40 N·m (30 ft. Ibs.) torque, plus an additional 60°. 

NOTE: The damper must be installed so the hole is located over the dowel pin. 

2. Install the accessory drive belt (Refer to 7 • COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 
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MOUNT-FRONT 

REMOVAL 

CAUTION: If replacing a engine mount I bracket, be certain to inspect all ot.,er engine mounts I brackets in 
the system. Failure to tollow this caution may result in damage to the vehicle. 

1. Disconnect the battery negative cables. 

2. Remove the viscous fan/drive assembly (Refer to 7 
COOLING/ENGINE/RADIATOR FAN 

REMOVAL). 

3. Raise vehicle on hoist. 

4. Install engine support fixture tool# 8534 and steel 
bracket tool # 8534A 

5. Loosen the thru-bolt and nut. 

6. Lift the engine SLIGHTLY and remove the insulator 
to block bolts. 

7. Remove the RH mount (2) from the engine. 

8. Remove the LH insulator (2) from the vehicle. 

8103b816 
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INSTALLATION 

CAUTION: If replacing a engine mount I bracket, be certain to inspect all other engine mounts I brackets in 
the system. Failure to follow this caution may result in damage to the vehicle. 

1. With engine raised SLIGHTLY. position the LH 
insulator (2) to the mount. Install the bolts and 
torque to specification. 

2. With engine raised SLIGHTLY, position the RH 
insulator (2) to the mount. Install the bolts and 
torque to specification. 

3. Lower the engine using tool # 8534, while guiding 
the mount and thru~bolt into the frame mounted 
support cushion brackets. 

4. Install the th ru bolt nut and tighten the nut to 95 
N·m (70 ft. Ibs.) torque. 

5. Remove the engine support fixture tool # 8534. 

6. Lower the vehicle. 

7. Install the viscous fan/drive assembly (Refer to 7 ~ 
COOLING/ENGINE/RADIATOR FAN - INSTALLA
TION). 

8. Connect the battery negative cables. 

8103b816 
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MOUNT-REAR 

REMOVAL 

CAUTION: If replacing a engine mount I bracket, be certain to Inspect all other engine mounts J brackets in 
the system. Failure to follow this caution may result In damage to the vehicle. 

1. Raise the veh;cle on a hoist. 

2. Position a transmission jack in place. 

3. Remove support cushion stud nuts (6). 

4. Raise rear of transmission until cushion studs (8) 
clear frame. 

S. Remove the nuts holding the support cushion (5) to 
the transmission support bracket (8). 

6. Remove support cushion (5). 
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7. Remove the bolts (3) holding the transmission sup
port to the bracket (4). 

8. Remove the bolts (7) holding the transmission sup
port to the transmission. 

9. Remove the transmission support (8). 
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10. Remove the nuts (1) from the transmission 
bracket. 

11. Remove the bracket (3) from the transmission. 

INSTALLATION 

B1tBd9B6 

CAUTION: If replacing a engine mount I bracket, be certain to inspect all other engine mounts I brackets in 
the system. Failure to follow this caution may result in damage to the vehicle. 

1. If removed, position the brackets to the transmis
sion. Install attaching fasteners (1,2), Do not 
tighten at this time .. 

81b8d9B6 
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2. Position support cushion (5) to transmission sup
port bracket (3). Install stud nuts (4) and tighten to 
61 N·m (45 ft. Ibs.) torque. 

3. Position assembled support cushion (5) and 
bracket (3) to transmission. 

4. Install the support bracket bolt (7) and tighten to 54 
N·m (40 ft. Ibs.) torque. 

5. Install the support bracket bolts (3) and tighten to 
50 N·m (37 ft. Ibs.) torque. 
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6. Torque the bracket to transmission nuts (11) to 30 
N·m (22 ft. Ibs.) torque. 

7. Using the transmission jack, lower the transmission 
and support cushion (5) onto the crossmember. 

8. Install the support cushion nuts (6) and tighten to 
61 N·m (45 ft. Ibs.) torque. 

9. Remove the transmission jack. 

10. Lower the vehicle. 
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LllBRICATION 

DESCRIPTION 

A gear driven gerotor type oil pump is mounted behind the front gear cover in the lower right portion on the engine. 

OPERATION 

A gerotor style oil pump draws oil from the crankcase through the suction tube and delivers it through the block 
where it enters the oil cooler cover and pressure regulator valve. When oil pressure exceeds 517 kPa (75 PSI), the 
valve opens exposing the dump port,· which routes excess oil back to the oil pump. 

At the same time, oil is directed to a cast in passage in the oil cooler cover, leading to the oil cooler element. As the 
oil travels through the element plates, it is cooled by engine coolant traveling past the outside of the plates. It is 
then routed to the oil filter head and through a full flow oil filter. If a plugged filter is encountered, the filter by-pass 
valve opens, allowing unfiltered oil to lubricate the engine. This condition can be avoided by frequent oil and filter 
changes, per the maintenance schedules found in the owners manual. The by-pass valve is calibrated to open when 
it sees a pressure drop of more than 345 kPa (50 psi) across the oil filter. 

The oil filter head then divides the oil between the engine and the turbocharger. The turbocharger receives filtered, 
cooled and pressurized oil through a supply line from the filter head. The oil lubricates the turbocharger and returns 
to the pan by way of a drain tube connecting the bottom of the turbocharger to a tube in the cylinder block. 

GEROTOR 
LUBRICATING 

OIL PUMP 

FLOW THROUGH 
COOLER AND FIL

TER. 

® 

FILTER BYPASS 
VALVE 

Oil is then carried across the block to an angle drilling which intersects the main oil rifle (3). The main oil rifle (3) 
runs the length of the block and delivers oil to the crankshaft main journals and valve train. Oil travels to the crank
shaft through a series of transfer drillings (one for each main bearing) and lubricates a groove in the main bearing 
upper shell. From there another drilling feeds the camshaft main journals. J-jet piston cooling nozzles (1,4) are sup-
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plied by a separate oil rifle. Plugs are used in ~ace of saddle. jets when J~jets are used. Crankshaft internal cross-
drillings supply oil to the connecting rod journals. " 

8Ob3b270 

Another series of transfer drillings intersecting the main oil rifle supply (14) the valve train components. Oil travels 
up the drilling, through a hole in the head gasket. and through a drilling in the cylinder head (one per cylinder), 
where it enters the rocker arm pedestal (3) and is divided between the intake and exhaust rocker arm (1). Oil travels 
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up and around the rocker arm mounting bolt, and lubricates the rocker shaft (2) by cross driflings that intersect the 
mounting bolt hole. Grooves at both ends of the rocker shaft supply oil through the rocker arm where the oil travels 
to the push rod and socket balls. 

DIAGNOSIS AND TESTING 

ENGINE OIL PRESSURE 
1. Remove the 1/8 npt plug from the top of the oil filter housing. 

2. Install Oil Pressure Line and Gauge Tool C-3292 with a suitable adapter. 

3. Start engine and warm to operating temperature. 

4. Record engine oil pressure and compare with engine oil pressure chart. 

CAUTION: If engine oil pressure is zero at idle, DO NOT RUN THE ENGINE. 

At Idle 

At 2500 rpm 

Engine Oil Pressure (MIN) 

68.9 kPa (10 psi) 

206.9 kPa (30 psi) 

If minimum engine oil pressure is below these ranges, (Refer to 9 - ENGINE· DIAGNOSIS AND TESTING). 

5. Remove oil pressure gauge and install the 1/8 npt plug. 
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OIL 

STANDARD PROCEDURE 

ENGINE OIL LEVEL 

CAUTION: Do not overfill crankcase with engine 
oil, oil foaming and oil pressure loss can result. 

To ensure proper lubrication of an engine, the engine 
oil must be maintained at an acceptable level. The 
acceptable oil level is in the SAFE RANGE (3) on the 
engine oil dipstick. 

NOTE: Note: The best time to check the engine oil 
level is after the engine is at operating tempera
ture and has been turned off (not running) for 30 
minutes. 

1. Position vehicle on level surface. 

CD 

BOa82c95 

2. With engine OFF, allow approximately 30 minutes for oil to settle to bottom of crankcase, remove engine oil 
dipstick. 

3. Wipe dipstick clean. 

4. Replace dipstick and verify it is seated in the tube. 

5. Remove dipstick, with handle held above the tip, take oil level reading. 

6. Add oil only if level is below the SAFE RANGE area on the dipstick. 

7. Replace dipstick. 

ENGINE OIL SERVICE 

WARNING: Hot oil can cause personal injury. 

NOTE: Change engine oil and filter at intervals specified in the owner's manual. 

1. Operate the engine until the water temperature reaches 60°C (140°F). Shut the engine off. 

2. Use a container that can hold at least 14 liters (15 quarts) to hold the used oil. Remove the oil drain plug and 
drain the used engine oil into the container. 

3. Always check the condition of the used oil. This can give you an indication of engine problems that might exist. 
• Thin, black oil indicates fuel dilution . 
• Milky discoloration indicates coolant dilution. 

4. Clean the area around the oil filter head. Remove the filter (Refer to 9 - ENGINE/LUBRICATION/OIL FILTER -
REMOVAL). 

5. Install new oil filter (Refer to 9 - ENGINE/LUBRICATION/OIL FILTER - INSTALLATION). 

6. Clean the drain plug and the sealing surface of the pan. Check the condition of the threads and sealing surface 
on the oil pan and drain plug. 

7. Install the drain plug. Tighten the plug to 50 N·m (37 ft. Ibs.) torque. 

8. Use only High-Quality Low Ash Multi-Viscosity lubricating oil in the Cummins Turbo Diesel engine. Choose the 
correct oil for the operating conditions (Refer to LUBRICATION & MAINTENANCE/FLUID TYPES - DESCRIP
TION). 

9. Fill the engine with the correct grade of new oil (Refer to LUBRICATION & MAINTENANCE/FLUID CAPACITIES 
- SPECIFICATIONS). 

10. Start the engine and operate it at idle for several minutes. Check for leaks at the filter and drain plug. 

11. Stop engine. Wait 30 minutes to allow the oil to drain back to the pan and check the level again. 
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USED ENGINE OIL DISPOSAL 
Care should be exercised when disposing of used engine oil after it has been drained from a vehicle's engine. 
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COOLER-ENGINE OIL & LINES 

REMOVAL - OIL COOLER 
1. Disconnect Negative battery cables (Refer to 8 -

ELECTRICAUBATTERY SYSTEM/CABLES 
REMOVAL) 

2. Drain Coolant. (Refer to 7 - COOLING - STAN
DARD PROCEDURE) 

3. Disconnect Ambient Air and MAF Sensors on Air 
Filter housing. 

4. Loosen hose clamp at Turbocharger Inlet. 

5. Move clamp on Engine Breather hose at Inlet 
elbow at turbocharger and remove hose. 

6. Remove Air Filter housing cover and inlet hose and 
set aside. (Refer to 9 - ENGINE/AIR INTAKE SYS
TEM/AIR CLEANER HOUSING - REMOVAL) 

7. Remove upper generator bolt, loosen lower generator bolt, and rotate generator away from cylinder head. (Refer 
to 8 - ELECTRICAUCHARGING/GENERATOR - REMOVAL) 

8. Loosen the three clamps and hoses from the Coolant outlet tube. 

9. Loosen and remove the bracket attachment nut from Coolant tube (10 mm). 

10. Remove Coolant outlet tube. 

11. Loosen turbocharger oil supply hose from oil cooler housing. 

12. Remove oil filter. (Refer to 9 - ENGINE/LUBRICATION/OIL FILTER - REMOVAL) 

13. Loosen and remove the 14 oil cooler attachment capcrews (10 mm). 

14. Remove oil cooler housing and oil cooler from engine block. 

CLEANING 

CLEANING AND INSPECTION 
Clean the sealing surfaces. 

Apply 483 kPa (70 psi) air pressure to the element to check for leaks. If the element leaks, replace the element. 

INSTALLATION 
1. Clean block surface, oil cooler, and oil cooler housing of debris, dirt and remaining gasket material 

2. Using new gaskets install oil cooler, oil cooler housing to cylinder block. 

NOTE: Depending on the revision of oil cooler, mounting gaskets will differ. Make sure the gaskets line up 
with the oil cooler element and housing correctly. Failure to use correct gaskets will result in severe engine 
damage. 

3. Tighten mounting capscrews in a cris-cross pattern. Torque to 24 N.m (18 ft-Ib) 

4. Install Coolant outlet tube into place and secure tube bracket to cooler mounting stud. Tighten nut to 24 Nm (18 
ft-Ib 

5. Connect tube to hoses and secure with hose clamps 

6. Swing generator into place and torque through bolts to spec 
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7. Install Air Inlet hose to turbocharger and place Air Filter housing lid into place 

8. Tighten hose clamp at Turbocharger to spec. 

9. Install Crank Case Breather hose to Inlet elbow and place hose clamp in place 

10. Connect Ambient Air and MAP sensors 

11. Fill Engine with coolant (Refer to 7 - COOLING· STANDARD PROCEDURE) 

12. Connect battery cables 

13. Start engine and check for leaks. 
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FILTER-ENGINE OIL 

REMOVAL 
1. Clean the area around the oil filter head. Remove the filter from below using a cap-style filter wrench. 

2. Clean the gasket surface of the filter head. The filter canister O-Ring seal can stick on the filter head. Make sure 
it is removed. 

INSTALLATION 
1. Fill the oil filter element with clean oil before installation. Use the same type oil that will be used in the engine. 

2. Apply a light film of lubricating oil to the sealing surface before installing the filter. 

CAUTION: Mechanical over-tightening may distort the threads or damage the filter element seal. 

3. Install the filter until it contacts the sealing surface of the oil filter adapter. Tighten filter an additional V2 turn. 
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OIL PAN-GASKET 

REMOVAL 
1. Disconnect the battery. 

2. Remove the intake air assembly. 

3. Remove the inner radiator shroud retaining bolts. 

4. Remove the inner radiator shroud. 

5. Raise and support the vehicle. 

6. Remove the front suspension rear tie bar. 

7. Remove the left engine mount through bolt. 

8. Remove the right engine mount through bolt. 

9. Remove the rack and pinion retaining bolts. 

10. Drain the engine oil. 

11. Lower the vehicle. 

12. Install the engine lift fixture. 

13. Use the engine lift fixture to raise the engine. 

14. Raise the vehicle on the hoist. 

15. Remove the oil pan retaining bolts. 

16. Lower the oil pan enough to allow the removal of the oil pan gasket. 

17. Remove the oil pan gasket. 

INSTALLATION 
1. Clean the oil pan gasket surfaces to be sure the surfaces are free of debris and oil. 

2. Install a new oil pan gasket. 

3. Install the oil pan bolts in a cross pattern. 

4. Install the rack and pinion bolts. 

5. Lower the vehicle. 

6. Lower the engine into the mounts. 

7. Remove the engine lift fixture. 

8. Fill the engine with oil. 

9. Raise and support the vehicle. 

10. Install the left engine mount through bolt. 

11. Install the right engine mount through bolt. 

12. Install the front suspension rear tie bolts. 

13. Lower the vehicle. 

14. Install the radiator shroud. 

15. Install the radiator shroud bolts. 

16. Install the intake air assembly. 

17. Connect the battery. 
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PAN - ENGINE OIL 

REMOVAL 

4x4 
1. Open the hood. 

2. Disconnect the battery negative cables. 

3. Remove the intake air assembly. 

4. Remove the radiator shroud retaining bolts. 

5. Install engine support fixture # 8534B. 

6. Raise and support the vehicle. 

WARNING: HOT OIL CAN CAUSE PERSONAL INJURY. 

7. Drain the engine oil (Refer to 9 - ENGINE/LUBRICATION/OIL - STANDARD PROCEDURE). 

8. Loosen the front engine mount bolts. 

9. Lower the vehicle. 

10. Use the engine support fixture #8534B to rarse engine out of the front mounts. 

11. Remove the engine oil dipstick. 

12. Raise and support the vehicle. 

13. Remove oil pan bolts, break the pan to block seal, and lower pan slightly and remove oil suction tube fasteners. 

14. Remove oil pan and suction tube. 

15. Remove the 2 bolts from the front of the engine block stiffener. 

16. Remove the oil pan. 

4x2 
1. Open the hood. 

2. Remove the negative battery cables. 

3. Raise and support the vehicle. 

4. Remove the transmission oil cooler lines. 

5. Remove the propeller shaft. 

6. Remove the starter bolts. 

7. Support the starter. 

8. Remove the torque converter botts. 

9. Remove the exhaust hanger bolts. 

10. Remove the gear shift cable. 

11. Remove the wiring harness. 

12. Remove the transmission mount. 

13. Remove the crossover bolts. 

14. Position the transmission jack. 

15. Remove the bell housing bolts. 

16. Remove the transmission. 

17. Remove the flywheel housing bolts (8), 

18. Remove the flex plate bolts (8). 
19. Remove the engine oil dip stick. 

20. Drain the oil. 

21. Remove the steering rack bolts. 

22. Remove the oil pan bolts. 

23. Remove the aU pickup bolts. 
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24. Remove the oil pan. 

CLEANING 

Remove all gasket material from the oil pan and cylinder block sealing surfaces. Extra effort may be required 
around T-joint areas. Clean oil pan and flush suction tube with a suitable solvent. 

INSPECTION 

Inspect the oil pan, suction tube, and tube braces for cracks and damage. Replace any defective component. 
Inspect the oil drain plug and drain hole threads. Inspect the oil pan sealing surface for straightness. Repair any 
minor imperfections with a ball-peen hammer. Do not attempt to repair an oil pan by welding. 

INSTALLATION 

4x4 
1. Clean the sealing surfaces of the cylinder block and oil pan with a suitable cleaner. 
2. Clean the oil pan. 

3. Clean the oil pan T-joints. 

4. Fill the T-joint between the pan rail/gear housing and pan rail/rear seal retainer with sealant. Use Mopar® Silicone 
Rubber Adhesive Sealant or equivalent. 

5. Position the new oil pan gasket. 

6. Place suction tube in oil pan and guide them into place. Using a new tube-to-block gasket, install and tighten the 
suction tube bolts by hand. Starting with the oil pump inlet bolts, tighten the bolts to 24 N·m (18 ft. Ibs.) torque. 
Tighten the remaining tube brace bolts to 43 N·m (32 ft. lbs.) torque. 

7. Starting in the center and working outward, tighten the oil pan bolts to 28 N·m (21 ft. Ibs.) torque. 

8. Install the engine oil dipstick. 

9. Install the engine block stiffener. 

10. Install the flywheel to crankshaft adapter. Torque to 137 N·m (101 ft. Ibs.). 

11. Lower vehicle. 

12. Lower the engine into the motor mounts and tighten the through bolts to 88 N·m (64 ft. Ibs.). 

13. Remove the engine support fixture #8534. 

14. Install battery negative cables. 

15. Fill the crankcase with new engine oil. 

16. Start engine and check for leaks. Stop engine, check oil level, and adjust, if necessary. 

17. Remove the engine support fixture #8534B. 

18. Install the fan and fan shroud. (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - INSTALLATION) 

NOTE: Make sure that the fan shroud seal is properly seated in the radiator fan shroud and that it is not out 
of position causing excessive contact with the radiator coolant tubes. 

19. Fill the engine oil. 

20. Connect the battery negative cables. 

21. Close the hood. 

4x2 
1. Clean the sealing surfaces of the cylinder block and oil pan with a suitable cleaner. 
2. Clean the oil pan. 

3. Clean the oil pan T-joints. 

4. Fill the T-joint between the pan rail/gear housing and pan rail/rear seal retainer with sealant. Use Mopar® Silicone 
Rubber Adhesive Sealant or equivalent. 

5. Position the new oil pan gasket. 
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6. Place suction tube in oil pan and guide them into place. Using a new tube-to-block gasket, install and tighten the 
suction tube bolts by hand. Starting with the oil pump inlet bolts, tighten the bolts to 24 N·m (18 ft. Ibs.) torque. 
Tighten the remaining tube brace bolts to 43 N·m (32 ft. Ibs.) torque. 

7. Starting in the center and working outward, tighten the oil pan bolts to 28 N·m (21 ft. Ibs.) torque. 

8. Install the steering rack bolts. 

9. Install the flex plate. 
10. Instan the flywheel to crankshaft adapter. Torque to 137 N·m (101 ft. Ibs.). 

11. Install transmission and transfer case (if equipped). 

12. Install the flywheel housing assembly with the starter motor attached and tighten bolts to 77 N·m (57 ft. Ibs.) 
torque. 

NOTE: A new clamping ring must be used on early or late builds, automatic or manual. Do not reuse clamp· 
ing ring. 

13. Install the EGR cooler. (Refer to 7 - COOLING/ENGINE/EGR COOLER - INSTALLATION) 

14. Install the fan and fan shroud. (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - INSTALLATION) 

NOTE: Make sure that the fan shroud seal Is properly seated in the radiator fan shroud and that it is not out 
of position causing excessive contact with the radiator coolant tubes. 

15. Remove the transmission jack. 

16. Install the crossmember bolts. 

17. Install the transmission mount. 

18. Install the wiring harness. 

19. Install the gear shift cable. 

20. Install the exhaust hanger bolts. 

21. Install the torque converter bolts. 

22. Install the starter. 

23. Install the starter bolts. 

24. Instan the transmission oil cooler lines. 

25. Connect the negative battery cables. 
26. Close the hood. 
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VALVE-OIL PRESSURE RELIEF 

REMOVAL 
1. Disconnect the battery negative cables. 

2. Remove the threaded plug (2), spring (4) and valve 
(5). Insert a finger or a seal pick to lift the plunger 
from the bore. CD 

NOTE: If the plunger is stuck in the bore, it will be 
necessary to remove the filter head. 

CLEANING 

J9109-14 

1. Clean the regulator spring and plunger with a suitable solvent and blow dry with compressed air. If the plunger 
bore requires cleaning. it is necessary to remove the oil filter head to avoid getting debris into the engine. 

INSPECTION 
Inspect the plunger and plunger bore for cracks and 
excessive wear. Polished surfaces are acceptable. 
Verify that the plunger moves freely in the bore. 

Check the spring for height and load limitations. 
Replace the spring if out of limits shown in the figure. 

INSTALLArlON 

VALVE OPEN 
-HEIGHT: 41.25mm (1.62 inch) 

• LOAD: 126 N (26.4 Ib) 

FREE LENGTH: 6Smm (2.6 inch) 

1. Install the plunger, spring, and plug as shown in. Tighten the plug to 80 N·m (59 ft. Ibs.) torque. 

2. Connect the battery negative cables. 

3. Start the engine and verify that it has oil pressure. 

J9509-161 
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SWITCH-OIL PRESSURE 

REMOVAL 

NOTE: When installing a new oil pressure switch, the kit will include a special 90° fitting that must be 
installed. Clock the fitting and switch assembly between the 1 :00 o'clock and 2:00 o'clock position. Torque 
the fitting bolt to 18 N·m (13 ft. Ibs) 

1. Disconnect the battery negative cables. 

2. Disconnect the oil pressure switch connector. 

3. Using a suitable socket, remove the oil pressure switch from the block (counter-clockwise). 

4. Remove the banjo screw from the oil pressure switch mounting block. 

INSTALLATION 
1. Install banjo screw through the oil pressure switch mounting block. The switch mounting block port (oil switch 

port) should pOint to the 2 o'clock position. Torque the banjo screw to 24 Nm or 18 ft Ibs. 

2. If the switch is not being replaced, replace and lubricate the o-ring. 

3. Install the oil pressure switch and tighten to 18 N·m (159 in. Ibs.) torque. 

4. Connect oil pressure switch connector. 

5. Connect the battery negative cables. 

6. Start engine and check for oil leaks at the switch. 
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PUMP-ENGINE OIL 

REMOVAL 
1. Disconnect the battery negative cables. 

2. Remove fan/drive assembly (Refer to 7 - COOL
ING/ENGINE/RADIATOR FAN - REMOVAL). 

3. Remove the accessory drive belt (Refer to 7 -
COOLING/ACCESSORY DRIVE/DRIVE BELTS -
REMOVAL). 

4. Remove the fan support/hub assembly. 

5. Remove crankshaft damper (Refer to 9 - ENGINE/ 
ENGINE BLOCKNIBRATION DAMPER 
REMOVAL). 

6. Remove power steering pump. 

7. Remove accessory drive belt tensioner. 

8. Remove the gear housing cover (Refer to 9 -
ENGINENALVE TIMING/GEAR HOUSING COVER 
- REMOVAL). 8Ob46d36 

9. Remove the four mounting bolts (2) and pull the oil pump (1) from the bore in the cylinder block. 

CLEANING 
Clean all parts in solvent and dry with compressed air. Clean the old sealer residue from the back of the gear 
housing cover and front of the gear housing. 

INSPECTION 
Disassemble and inspect the oil pump as follows: 

1. Visually inspect the lube pump gears for chips, 
cracks or excessive wear. 

2. Remove the back plate (1). 

3. Mark TOP on the gerotor planetary (3) using a felt 
tip pen. 

4. Remove the gerotor planetary (3) inspect for 
excessive wear or damage. Inspect the pump 
housing and gerotor drive (2) for damaged and 
excessive wear. 

5. Install the gerotor planetary in the original position. 

6. Measure the tip clearance (1). Maximum clearance 
is 0.1778 mm (0.007 inch). If the oil pump is out of 
limits, replace the pump. CD 

- J9109-l56 

J91(19·21 



DR ---------- ENGINE· 6.7l DIESEL - SERVICE INFORMATION 9 - 3D87 

7. Measure the clearance of the gerotor drive/gerotor 
planetary (2)to port plate (1). Maximum clearance 
is 0.127 mm (0.005 inch). If the oil pump is out of 
limits, replace the pump. 

8. Measure the clearance of the gerotor planetary to 
the body bore (1). Maximum clearance is 0.381 
mm (0.015 inch). If the oil pump is out of limits, 
replace the pump. 

9. Measure the gears backlash (3,4). The limits of a 
used pump is 0.15- 0.25 mm (0.006-0.010 inch). If 
the backlash is out of limits, replace the oil pump. 

10. Install the back plate. 

INSTALLATION 
1. Lubricate the pump with clean engine oil. Filling the 

pump with clean engine oil during installation will 
help to prime the pump at engine start up. 

2. Install the pump. Verify the idler gear pin is 
installed in the locating bore in the cylinder block. 
Tighten the oil pump in 3 steps, in the following 
sequence. 

• Step 1: Push the pump firmly against the cylinder 
block and install the four (4) bolts finger tight. 

• Step 2: Torque the bolts to 8 N·m (72 in. Ibs). 

• Step 3: Torque the bolts to 24 N·m ( 18 ft. Ibs) 

CD 

J9109-24 
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3. The back plate on the pump seats against the bot~ 
tom of the bore in the cylinder block. When the 
pump is correctly installed. the flange on the pump 
wiU not touch the cylinder block. 

4. Measure the idler gear to pump drive gear back
lash and the Jdler gear to crankshaft gear backlash. 
The backlash should be 0.15- 0.25 mm 
(0.006-0.010 inch). If the backlash is out of limits, 
replace the oil pump. 

IDLER GEAR 
TO PUMP 

DRIVE GEAR 

5. If the adjoining gear moves when you measure the J9109-25 
backlash. the reading will be incorrect. L..---------~ _________ ___J 

6. Apply a bead of Mopar® Silicone Rubber Adhesive Sealant or equivalent to the gear housing cover sealing sur-
face. . 

7. Install the gear housing cover (Refer to 9 .' ENGINENALVE TIMING/GEAR HOUSING COVER - INSTALLA
TION). 

8. Instafl the vibration damper (Refer to 9 - ENGINE/ENGINE BLOCKNIBRATION DAMPER - INSTALLATION). 

9. Install the fan support/hub assembly Refer to (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - INSTALLA
TION) 

10. Install power steering pump. 

11. Install accessory drive belt tensioner. Torque bolt to 43 N·m (32 ft. Ibs.). 

12. install the accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 

13. Install the cooling fan (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - INSTALLATION). 

14. Connect battery negative cables. 

15. Start engine and check for oil leaks. 
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MANIFOLD - INTAKE 

REMOVAL 
1. Disconnect the batteries. (Refer to 8 - ELECTRICAUBATTERY SYSTEM/CABLES - -REMOVAL) 

2. Disconnect the EGA air Transfer tube temperature sensor. 

3. Disconnect the EGR Valve Actuator Connector 

4. Disconnect the Engine Oil level tube at the Air Inlet bracket 
5. Loosen the CAC Outlet tube clamps at the CAC Outlet and Air Inlet and remove the tube. (Refer .to 11 -

EXHAUST SYSTEMITURBOCHARGER SYSTEM/CHARGE AIR COOLER AND PLUMBING - REMOVAL) 

6. Loosen and remove both v-band clamps at each end of the Air Transfer tube 

7. Remove the P-clip mounting capscrew 

8. Remove the Air Transfer tube 
9. Loosen and remove six (6) Air Inlet mounting capscrews. 

10. Remove the air inlet. 

11. Remove the injector fuel lines. 

12. Disconnect the Fuel Rail Pressure sensor at the rear of the fuel rail manifold. 

13. Remove the High Pressure fuel line from the dump/overflow valve. 

14. Remove the fuel rail. 

15. Remove the grid heater wiring connector. 

16. Disconnect the TMAP sensor. 

17. Remove the intake manifold capscrews. 

18. Remove the intake manifold. 

CLEANING 
Clean manifold in solvent and blow dry with compressed air. 

Clean cylinder block gasket surfaces using a suitable solvent. 

The plenum pan rail must be clean and dry (free of aU foreign material). 

INSPECTION 
Inspect manifold for cracks. 

Inspect mating surfaces of manifold for flatness with a straightedge. 

INSTALLATION 
1. Clean the Intake Manifold and Cylinder Head Gasket area. 

2. Install a new intake manifold gasket. 

3. Position the intake manifold and Install the intake manifold capscrews finger tight. 

4. Position the fuel rail and install the fuel rail manifold capscrews finger tight. 

5. Torque the intake manifold capscrews to 24 N.m (18 ft. Ibs.). 

6. Connect the fuel rail pressure sensor. 

7. Connect the intake mainfold grid heater. Torque the capscrew to 10 N.m (89 in. Ibs.). 

8. Install the fuel lines. (Aefer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL LINES - INSTALLATION) 

9. Torque the fuel rail mounting capscrews to 24 N.m (18 ft. Ibs.). 

10. Clean the Air Inlet gasket area. 

11. Clean the Intake Manifold to air inlet area. 

12. Install the new Air Intake connection gasket. 

13. InstaU the air intake connection to the intake manifold 
14. torque the intake manifold to 24 N.m (18 Ibs. ft.). 

15. Install the Oil Level Gauge tube and torque to 24 N.m (18 Ibs. ft.). 
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16. Clean the gasket area of the Air Transfer Tube (both ends). 

17. Clean the EGR cooler and EGR control valve gasket area. 

18. Using new gaskets, install the Air Transfer Tube. 

19. Install the V-band clamps. 

20. Install the P-clip to the bracket. Torque the mounting capscrew to 24 N.m (18 Ibs. ft.). 

21. Torque the V-band clamps to 10 N.m (89 Ibs. in.). 

22. Connect the EGR Valve Actuator connector. 

23. Connect the EGR Gas Temperature connector. 

24. Connect the batteries. 

25. Start the engine and check for leaks. 
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MANIFOLD .. EXHAUST 

REMOVAL 
1. Disconnect the battery negative cables. (Refer to 8 

- ELECTRICAUBATTERY SYSTEM/CABLES -
REMOVAL) 

2. Drain the coolant. (Refer to 7 - COOLING - STAN
DARD PROCEDURE) 

3. Raise vehicle on hoist. 

4. Remove the EGR cooler. (Refer to 7 - COOLING/ 
ENGINE/EGR COOLER - REMOVAL) 

5. Remove the air filter housing. (Refer to 9 -
ENGINE/AIR INTAKE SYSTEM/AIR CLEANER 
HOUSING - REMOVAL) 

6. Remove the air filter inlet hose from the turbo inlet. 

7. Remove the delta P line bracket capscrew nuts and 
remove the delta P line from the exhaust manifold 
and thermostat housing. 

8. Remove the heat shield and noise panel (if 
equipped) from the exhaust manifold. 

9. Remove the four (4) turbo to exhaust manifold nuts 
(15 mm). 

10. Remove the two (2) rear exhaust manifold cap
screw lock plates. 

11. Remove the Cab Heater tubing/bracket from the exhaust manifold stud (15 mm). 

12. Remove the exhaust manifold. 

CLEANING 

9 .. 3091 

81 af5eB1 

Clean the cylinder head and exhaust manifold sealing surfaces with a suitable scraper. Use a Scotch-Brite ™ pad or 
equivalent. 

INSPECTION 
Inspect the exhaust manifold for cracks. Measure the exhaust manifold for flatness. Place a ruler over all of the 
exhaust ports and insert a feeler gauge between the port flange and the ruler. Maximum deviation from flat is 0.20 
mm (.008 inch). 

Inspection of turbocharger mounting flange: Using a straight edge across the longest sections of the flange, mea
sure the flatness using a feeler gauge. Warpage shall not exceed 0.1 mm (0.0039 in). When measuring the exhaust 
manifold flanges, the total sum of exhaust flange and the turbocharger flange cannot exceed 0.1 mm (0.00039 in). 
If this is the case, the component with the greatest warpage must be replaced. 

INSTALLATION 
1. Clean the exhaust manifold gasket surfaces. 

2. Clean the cylinder head exhaust port gasket surfaces. 

3. Clean the turbo mounting flange on the exhaust manifold. 

4. Clean the turbo mounting flange on the turbocharger. 

5. Install the exhaust manifold to turbocharger gasket and capscrews. 

6. Install the exhaust manifold gasket. 

NOTE: The five (5) exhaust manifold capscrews with studs are used at the #1 and #2 cylinder locations for 
the heat shield mounting and one on the rear lower corner of the manifold for the cabin heater tube bracket. 

7. Install the exhaust manifold spacers and capscrews. 
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8. Starting from the center and moving in a pattern outward, torque the exhaust manifold bolts to 43 N.m (32 ft. 
Ibs.) 

9. Install the exhaust manifold capscrew lock plates. 

10. Install the exhaust manifold heat shields/noise panels. Torque the mounting nuts to 24 N.m (18 ft. Ibs.). 

11. Torque the turbocharger mounting nuts to 43 N.m (32 ft. Ibs.). 

12. Attach the mounting tabs and start the delta-P tube to exhaust manifold and thermostat capscrews. 

13. Torque the delta-P tube 15 mm nut to 24 N.m (18 ft. Ibs.). 

14. Torque the delta-P tube 6 mm nut to 10 N.m (89 in. Ibs.). 

15. Torque the delta-P flare nuts to 10 N.m (89 ft. Ibs.). 

16. Install the EGR cooler. (Refer to 7 - COOLING/ENGINE/EGR COOLER - INSTALLATION) 

17. Install the air filter housing. (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUSING -
REMOVAL) 

18. Fill the coolant. (Refer to 7 - COOLING - STANDARD PROCEDURE) 

19. Connect the battery negative cables. (Refer to 8 - ELECTRICAUBATTERY SYSTEM/CABLES - INSTALLA
TION) 

20. Start the engine to check for leaks. 
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VALVE TIMING 

STANDARD PROCEDURE 

TIMING VERIFICATION 
1. Remove the cylinder head cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVEA(S) -

REMOVAL). 
2. Remove fuel injector from cylinder number 1 (Refer to 14 - FUEL SYSTEM/FUEL INJECTION/FUEL INJECTOR 

- REMOVAL). 

3. Using Special Tool 7471 B rotate the engine until the TDe mark on the damper is at 12 o'clock. 

4. Using a 8 in.x 1/4 in. dowel rod inserted into cylinder number 1, rock the crankshaft back and forth to verify 
piston number 1 is at TDC. 

5. With cylinder number still at TDC, inspect the keyway on the crankshaft gear for proper alignment (12 o'clock 
position). 

6. If the keyway is not at 12 o'clock position replace the crankshaft gear assembly. 

7. If the keyway is at 12 o'clock position, remove front gear cover and verify timing mark alignment between the 
camshaft gear and crankshaft gear, if not aligned inspect keyway on camshaft gear. 

8. Inspect keyway on camshaft gear for proper alignment with the key in the camshaft, if alignment is off replace 
the camshaft/gear assembly. 

9. If timing marks alignment is off and no damage is found at either the crankshaft or camshaft gear keyways, 
realign timing marks as necessary. 
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CASE - FRONT 

REMOVAL 
1. Disconnect the battery negative cables. 

2. Raise vehicle on hoist. 

3. Partially drain engine coolant into container suitable for re-use (Refer to 7 - COOLING - STANDARD PROCE-
DURE). 

4. Lower vehicle. 

5. Remove radiator upper hose. 

6. Disconnect coolant recovery bottle hose from radiator filler neck. 

7. Remove viscous fan/drive/shroud assembly (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - REMOVAL). 

8. Remove the accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 

9. Remove the cooling fan support/hub from the front of the engine. 

10. Raise the vehicle on hoist. 

11. Remove the crankshaft damper (Refer to 9 - ENGINE/ENGINE BLOCKNIBRATION DAMPER - REMOVAL). 

12. Remove the lower fan shroud bracket. 

13. Remove the upper fan shroud bracket that is mounted to the gear housing. 

14. Lower the vehicle. 

15. Remove the power steering pump. 

16. Remove the accessory drive belt tensioner. 

17. Remove the gear cover-to-housing bolts and gently pry the cover away from the housing, taking care not to mar 
the gasket surfaces. 

18. Remove the fuel injection pump (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL INJECTION PUMP -
REMOVAL). 

19. Disconnect the camshaft position sensor connector. 

20. Disconnect and remove engine speed sensor. 

21. Remove the camshaft (Refer to 9 - ENGINE/ENGINE BLOCK/CAMSHAFT & BEARINGS (IN BLOCK) -
REMOVAL). 

22. Remove the six front oil pan fasteners. 

23. Remove the gear housing fasteners. 

NOTE: Use care when removing the gear housing, to avoid damage to the oil pan gasket, as the gasket will 
be reused if it is not damaged. 

24. Slide a feeler gauge between the gear housing and oil pan gasket, to break the gasket seal. 

25. Remove the gear housing and gasket. 

26. Clean the gasket material from the cylinder block and gear housing. 
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INSTALLATION 
1. Inspect oil pan gasket. If torn, gasket must be 

replaced. 
2. Install a new gear housing gasket onto cylinder 

block and trim any excesss gasket material flush to 
oil pan rail. 

3. Place a small amount of mopar® engine RTV to the 
corners of the block and pan gasket T-joint to 
ensure a good seal. 

4. Install the gear housing. Torque bolts to 24 N·m (18 
ft. Ibs.). 

81?3ac39 

5. If a new housing is installed, the camshaft position sensor, and engine speed sensor must be transferred to the 
new housing. 

6. Connect the camshaft position sensor connector. 

7. Install and connect engine speed sensor. 

B. Install the injection pump (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL INJECTION PUMP - 'NSTAL
LATION). 

9. Install the camshaft (Refer to 9 - ENGINE/ENGINE 
BLOCK/CAMSHAFT & BEARINGS (IN BLOCK) -
INSTALLATION). Align the crankshaft and camshaft 
gear marks as shown. 

10. Install a new front crankshaft seal into the gear cover. 

8103~556 

11. Apply a bead of Mopar® Silicone Rubber Adhesive Sealant or equivalent to the gear housing cover. Be sure to 
surround all through holes. 



9 .. 309& ENGINE .. 6.7l DIESEL .. SERVICE INFORMATION ---------- DR 

12. Using the seal pilot to align the cover, install the cover to the housing and install the bolts. Tighten the bolts at 
the 3 and 9 o'clock position finger tight, then in a clockwise direction starting at the 3 o'clock position, torque to 
24 Nm {18 Ft Ibs}. 

13. Snug, but do not torque one bolt at the 3 o'clock and 9 o'clock positions. This center's the seal on the crank-
shaft. 

14. Tighten the bolt to 24 N·m (18 ft. Ibs.) torque in a circular pattern. 

15. Remove the seal pilot. Install front seal dust shield. 

16. Raise the vehicle. 

17. Install the crankshaft damper (Refer to 9 - ENGINE/ENGINE BLOCKIVIBRATION DAMPER - INSTALLATION). 
Torque bolts to 40 Nm (30 ft. Ibs.), plus an additional 60°. 

18. Install the lower fan shroud bracket. Torque bolts to 24 N·m (18 ft. Ibs.) torque. 

19. Install the upper fan shroud brackets. Hand tighten only. 

20. Lower vehicle. 

21. Install the fan supportJhub assembly and tighten bolts to 32 N·m (24 ft. Ibs.) torque. 

22. Install the power steering pump. 

23. Install the accessory drive belt tensioner. Torque bolt to 43 N·m (32 ft. Ibs.) torque. 

24. Install the accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 

25. Install the upper cooling fan/drive/shroud assembly (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - INSTAL-
LATION). 

26. Torque the upper fan shroud brackets to 24 N·m (18 ft. Ibs.) torque. 

27. Connect the coolant recovery bottle hose to the radiator filler neck. 

28. Install the radiator upper hose and clamps. 

29. Add engine oil. 

30. Add coolant (Refer to 7 - COOLING - STANDARD PROCEDURE). 

31. Connect the battery cables. 

32. Start engine and inspect for leaks. 
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COVER - TIMING 

REMOVAL 
1. Disconnect both battery negative cables. 

2. Raise vehicle on hoist. 
3. Partially drain engine coolant into container suitable for re-use (Refer to 7 - COOLING - STANDARD PROCEDURE). 

4. Lower vehicle. 

5. Remove radiator upper hose. 
6. Remove viscous fan/drive/shroud assembly (Refer to 7 - COOLING/ENGINE/RADIATOR FAN - REMOVAL). 

7. Remove the accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - REMOVAL). 

8. Remove the cooling fan support/hub from the front of the engine. 

9. Raise the vehicle on hoist. 

10. Remove power steering pump. 

11. Remove accessory drive belt tensioner. 

12. Remove the crankshaft damper (Refer to 9 - ENGINE/ENGINE BLOCKNIBRATION DAMPER - REMOVAL). 

13. Lower the vehicle. 

14. Remove the gear cover-to-housing bolts and gently pry the cover away from the housing, taking care not to mar 
the gasket suriaces. 

INSTALLATION 
1. Install a new front crankshaft oil seal. 

2. Obtain a seal pilot (1) installation tool from a crank
shaft front seal service kit and install the pilot into 
the seal. 

3. Apply a bead of Mopar® Silicone Rubber Adhesive 
SeaJant or equivalent to the gear housing cover. Be 
sure to surround all through holes. 

4. Using the seal pilot to (1) align the cover , install 
the cover to the housing and install the bolts. 
Tighten the bolts at the 3 and 9 o'clock position fin
ger tight, then in a clockwise direction starting at 
the 3 o'clock position, torque to 24 Nm (18 Ft. Ibs). 

5. Snug, but do not torque one bolt at the 3 o'clock 
and 9 o'clock pOSitions. This centers the seal on 
the crankshaft. 

6. lighten the bolts to 24 N·m (18 ft. Ibs.) in a circular pattern. 

7. Remove the seal pilot. Install front seal dust shield. 

8. Raise the vehicle. 

80b46d27 

9. Install the crankshaft damper (Refer to 9 - ENGINE/ENGINE BLOCKNIBRATION DAMPER - INSTALLATION). 
10. Lower vehicle. 

11. Install the fan support/hub assy, and tighten bolts to 32 N·m (24 ft. Ibs.) torque. 

12. Install power steering pump. 

13. Install accessory drive belt tensioner. Torque bolt to 43 N·m (32 ft. Ibs.) torque. 

14. Install the accessory drive belt (Refer to 7 - COOLING/ACCESSORY DRIVE/DRIVE BELTS - INSTALLATION). 

15. Install the cooling fan/drive/shroud assembly (Refer to 7 - COOLING/ENGINE/RADIATOR FAN INSTALLATION). 
16. Install the radiator upper hose and clamps. 

17. Add coolant (Refer to 7 - COOLING - STANDARD PROCEDURE). 
18. Connect the battery cables. 

19. Start engine and inspect for leaks. 
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EXHAUST SYSTEM 

DESCRIPTION 

GAS ENGINES 

1 - CATALYTIC CONVERTER 
2 - CLAMP 
3 . INSULATOR 

Exhaust System - 3.7L Engine - Typical 

4 - MUFFLER 
5· TAILPIPE 

8122Oc4b 

CAUTION: Avoid application of rust prevention compounds or undercoating materials to exhaust system 
floor pan exhaust heat shields. Light overs pray near the edges is permitted. Application of coating will 
result in excessive floor pan temperatures and objectionable fumes. 
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1 - CATALYTIC CONVERTER 
2· CLAMP 
3 - EXTENSION PIPE 

Exhaust System 4.7L Engine - Typical 

4 - INSULATOR 
5 - MUFFLER 
6 - TAILPIPE/RESONATOR 

8122Df'08 

The federal gasoline engine exhaust system consists of engine exhaust manifolds, exhaust pipes, catalytic convert
er(s), extension pipe (if needed), exhaust heat shields, muffler and exhaust tailpipe. 

1 - CATALYTIC CONVERTER 
2 - CLAMP 
3 - EXTENSION PIPE 

Exhaust System 5.7L Engine - Typical 

4 - INSULATOR 
5 - MUFFLER 
6 - TAILPIPE/RESONATOR 

812212. 

The California emission vehicles exhaust system also contains the above components as well as mini catalytic con
verters added to the exhaust pipe. 
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The exhaust system must be properly aligned to prevent stress, leakage and body contact. Minimum clearance 
between any exhaust component and the body or frame is 25.4 mm (1.0 in.). If the system contacts any body panel, 
it may amplify objectionable noises from the engine or body. 

DIESEL ENGINE 

1 • EXHAUST PIPE 
2 - FLANGE NUTS 

3· DIESEL OXIDATION CATALYST (DOC) 

4· DIESEL PARTICULATE FILTER (DFP) 

B.7L DIESEL .. CAB CHASSIS 

5 - BAND CLAMP 
6· MUFFLER 

7 - TAILPIPE 

8 - INTERMEDIATE PIPE 

819506cf 

CAUTION: Avoid application of rust prevention compounds or undercoating materials to exhaust system 
floor pan exhaust heat shields. Light over spray near the edges is permitted. Application of costing will 
result in excessive floor pan temperatures and objectionable fumes. 
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EXHAUST SYSTEM - 6.7L DIESEL - PIU. 

1 - DIESEL OXIDATION CATALYST (DOC) 
2 - NOx ABSORBER CATALYST (NAC) 

3 - DIESEL PARTICULATE FILTER (DPF) 

4 - BAND CLAMP 

The diesel engine exhaust system consists of: 

• Exhaust Manifold 
• Turbocharger 
• Exhaust pipe 
• Catalytic Converter 

5· MUFFLER 
6· TAILPIPE 

7 • INSULATOR 

• Diesel Oxidation Catalyst (DOC)/Diesel Particulate Filter (DPF) Assembly (Cab Chassis) 

• Diesel Oxidation Catalyst (DOC) (P/U) ,: 
• NOx Absorber Catalyst (NAC) (P/U) 

• Muffler 
• Tailpipe 

The exhaust system must be properly aligned to prevent stress, leakage and body contact. The exhaust compo
nents should be kept a minimum of 25.4 mm (1.0 in.) away from the body and frame. If the system contacts any 
body panel, it may amplify objectionable noises from the engine or body. 

DIAGNOSIS AND TESTING 

GAS ENGINE 

EXHAUST SYSTEM DIAGNOSIS CHART 

CONDITION POSSIBLE CAUSE 

EXCESSIVE EXHAUST NOISE OR 1. Leaks at pipe joints. 
LEAKING EXHAUST GASES 

2. Rusted or blown out muffler. 

3. Broken or rusted out exhaust 
pipe. 

CORRECTION 

1. Tighten clamps/bolts at leaking 
joints. 

2. Replace muffler. Inspect exhaust 
system. 

3. Replace exhaust pipe. 
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CONDITION POSSIBLE CAUSE CORRECTION 

4. Exhaust pipe leaking at manifold 4. lighten/replace flange attaching 
flange. nutslbolts. 

5. Exhaust manifold cracked or 5. Replace exhaust manifold. 
broken. 

6. Leak between exhaust manifold 6. Tighten exhaust manifold to 
and cylinder head. cylinder head bolts. 

7. Catalytic converter rusted or 7. Replace catalytic converter 
blown out. assembly and gasket. 

8. Restriction in exhaust system. 8. Remove restriction, if possible. 
Replace restricted part if necessary. 

CAUTION: 
When servicing "and replacing exhaust system components, disconnect the oxygen sensor connector(s). Allowing 
the exhaust to hang by the oxygen sensor wires will damage the harness and/or sensor. 

DIESEL ENGINE 

EXHAUST SYSTEM DIAGNOSIS CHART 

CONDITION POSSIBLE CAUSE CORRECTION 

EXCESSIVE EXHAUST NOISE OR 1. Leaks at pipe joints. 1. Tighten clamps/bolts at leaking 
LEAKING EXHAUST GASES joints. 

2. Rusted or blown out muffler. 2. Replace muffler. Inspect exhaust 
system. 

3. Broken or rusted out exhaust 3. Replace exhaust pipe. 
pipe. 

4. Exhaust pipe leaking at manifold 4. TIghten/replace flange attaching 
flange. nuts/bolts. 

5. Exhaust manifold cracked or 5. Replace exhaust manifold. 
broken. 

6. Leak between exhaust manifold 6. Tighten exhaust manifold to 
and cylinder head. cylinder head bolts. Replace gasket 

if necessary. 

7. Turbocharger mounting flange 7. Remove turbocharger and 
cracked. inspect. (Refer to 11 - EXHAUST 

SYSTEM"URBOCHARGER 
SYSTEM"URBOCHARGERM 
REMOVAL). 

8. Restriction in exhaust system. 8. Remove restriction, if possible. 
Replace restricted part if necessary. 

9. Leak between EGR cooler and 9. Remove EGR cooler and inspect 
exhaust manifold. flange and gasket (Refer to 7 -

COOLING/ENGINE/EGR COOLER-
REMOVAL). 
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SPECIFICATIONS 

TORQUE 

Bolt-Adjusting Strap 

DESCRIPTION 

Nuts-Air Heater Power Supply 

Bolts-Air Inlet Housing 

Nuts-Cab Heater Supply/Return Line 

Nuts-Exhaust Clamp 

Bolts-Exhaust Pipe to Manifold 

Bolts-Generator Mounting 

Bolts-Charge Air Cooler Mounting 

Nuts-Charge Air Cooler Duct 

Bolt-Generator to Block-Diesel 

Nuts and Bolts-Heat Shield 

~uts-Heat Shield-Diesel 

Differential Pressure Sensor Tube Nut 

Differential Pressure Sensor Mounting Bracket nuts 

Turbocharger Speed Sensor - (6.7l Diesel) 

Turbocharger Actuator - (6.7l Diesel) 

Electronically Controlled Wastegate Command Valve - (5.9l 
Diesel) 

Turbocharger flange studs - (Diesel) 

Nuts-Turbocharger Mounting - (Diesel) 

Bolts-Turbocharger Oil Drain Tube - (Diesel) 

Fitting Turbocharger Coolant Supply line - (6.7l Diesel) 

Fitting - Turbocharger Coolant Return line - (B.7l Diesel) 

Fitting-Turbocharger Oil Supply Line - (Diesel) 

Torca Clamp Nut 

Nut-Turbocharger V-Band Clamp Cast Elbow to Turbocharger 
-( Diesel) 

Nut-Turbocharger V-Band Clamp Cast Elbow to Turbocharger -
6.7l 
Nut-T-bolt Clamp Cast Elbow to Exhaust pipe - (Diesel) NOTE: 
This is a One Time Use Only Nut - 5.9l 
Nut-T-bolt Clamp Cast Elbow to Exhaust pipe - (Diesel) NOTE: 
This is a One Time Use Only Nut - 6.7l 
Turbocharger Oil Supply fitting at Turbocharger - (Diesel) 

Turbocharger Oil Supply fitting at lube filter head - (Diesel) 

N'm 

23 
14 
24 
24 
54 
31 
41 
10 
11 

24 
11 
24 
30 
10 
3 
10 
34 

24 
43 
24 
24 
24 
36 
54 
8 

11 

11 

16.9 

36 
24 

Ft. Lbs. In. Lbs. 

- 200 
- 124 

18 -
18 -
40 -
23 -
30 -
- 90 
- 95 

18 -
-

18 -
22 -
- 89 
- 27 

- 89 
25 -

18 -
32 -
18 -
18 -
18 -
27 -
40 -
- 75 

- 97 

- 97 

- 150 

27 -
18 -

I 
I 
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SPECIAL TOOLS 

TURBOCHARGER TESTER 9022 

TURBOCHARGER ADAPTER 9861 

6.7L TURBOCHARGER WRENCH - 9866 

EXHAUST CONE TOOL - 8404-ECT 
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CONVERTER-CATALYTIC 

DESCRIPTION 

GAS ENGINE 

1 - CATALYTIC CONVERTER 
2 - CLAMP 
3 - EXTENSION PIPE 

Exhaust System 4.7L Engine - Typical 

4 - INSULATOR 
5 - MUFFLER 
6 - TAILPIPE/RESONATOR 

81220f06 

WARNING: The normal operating temperature of the exhaust system is very high. Therefore, never work 
around or attempt to service any part of the exhaust system until it is cooled. Special care should be taken 
when working near the catalytic converter. The temperature of the converter rises to a high level after a 
short period of engine operation time. 

CAUTION: DO NOT remove spark plug wires from plugs or by any other means short out cylinders. Failure 
of the catalytic converter can occur due to a temperature increase caused by unburned fuel passing 
through the converter. 

The stainless steel catalytic converter body is designed to last the life of the vehicle. Excessive heat can result in 
bulging or other distortion, but excessive heat will not be the fault of the converter. If unburned fuel enters the con
verter, overheating may occur. If a converter is heat-damaged, correct the cause of the damage at the same time 
the converter is replaced. Also, inspect all other components of the exhaust system for heat damage. 

Unleaded gasoline must be used to avoid contaminating the catalyst core. 

50 State emission vehicles incorporate two mini catalytic converters located after the exhaust manifolds and before 
the inline catalytic converter. 



6.7L DIESEL 

1 - DIESEL OXIDATION CATALYST (DOC) 
2 - NOx ABSORBER CATALYST (NAC) 

3 - DIESEL PARTICULATE FILTER (DPF) 

4 - BAND CLAMP 

EXHAUST SYSTEM - 6.7L DIESEL- P/u 

5· MUFFLER 
6 - TAILPIPE 

7· INSULATOR 

WARNING: The normal operating temperature of the exhaust system is very high. Therefore, never work 
around or attempt to service any part of the exhaust system until it is cooled. Special care should be taken 
when working near the catalytic converter or DOC/DPF. The temperature of these units rises to a high level 
after a short period 01 engine operation time. 

The PJU Aftertreatment consists of a Closed Coupled Catalyst (CCC) The CCC is a Diesel Oxidation Catalyst (DOC) 
that is mounted very close to the turbocharger exhaust outlet. It is a metallic flow through substrate coated with a 
catalyst washcoat that is essential to the integrated operation of the aftertreatment assembly. The close coupled 
DOC treats engine exhaust gases by converting harmful carbon monoxide, unburned hydrocarbons and other com· 
pounds into water, carbon dioxide and heat. The ability to create heat is an important part of the system regener
ation process. 

NOx ADSORBER CATALYST (NAC): The NAC is located downstream of the CCC. Using the heat and exhaust 
constituents coming from the CCC, the NAC traps various oxides of nitrogen, and then converts those into Carbon 
Dioxide, Nitrogen (N2) and water via a regeneration process controlled by the engine's electronic control module 
(ECM). The NAC also plays a role in reducing non-methane hydrocarbons (NMHC) from the exhaust gas. 

DIESEL PARTICULATE FILTER (DPF): The diesel particulate filter (DPF) is a wall-pass ceramic filter substrate 
coated with a catalyst washcoat. It is located just downstream of the NAC. Exhaust gases flow from the NAC into 
the catalyzed diesel particulate filter (DPF) which traps and accumulates particulate matter, and further treats the 
exhaust gases to reduce any remaining unburned hydrocarbons and other harmful compounds. The trapped partic
ulate matter will be periodically removed from the DPF via a regeneration process controlled by the engine's elec
tronic control module (ECM). 
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1 - EXHAUST PIPE 
2 - FLANGE NUTS 

3 - DIESEL OXIDATION CATALYST (DOC) 

4 - DIESEL PARTICULATE FILTER (DFP) 

6.7L DIESEL- CAB/CHASSIS 

5 - BAND CLAMP 
6 - MUFFLER 

7 - TAILPIPE 

8 - INTERMEDIATE PIPE 

819506cf 

The Cab Chassis Aftertreatment consists of a combination diesel oxidation catalyst (DOC)/Diesel Particulate Filter 
(DPF). The diesel oxidation catalyst (DOC) is a ceramic flow through substrate coated with a catalyst washcoat that 
is integral to the DOC/Diesel Particulate Filter (DPF) assembly. The close coupled DOC treats engine exhaust gases 
by converting harmful carbon monoxide, unburned hydrocarbons and other compounds into water, carbon dioxide 
and heat. 

OPERATION 

GAS ENGINE 
The catalytic converter captures and burns any unburned fuel mixture exiting the combustion chambers during the 
exhaust stroke of the engine. This process aids in reducing emissions output. 

DIESEL ENGINE 

5.9L DIESEL ENGINE 
Exhaust gases travel from the engine turbocharger through the front exhaust pipe into the Catalytic Converter which 
treats the exhaust gas by converting harmful carbon monoxide, unburned hydrocarbons and other compounds into 
water, carbon dioxide and heat. 

The exhaust gases are then forced through the muffler for noise control. From the muffler the exhaust gases flow 
through the tail pipe and out into the ambient atmosphere. 

6.7L DIESEL 
Exhaust gases travel from the engine turbocharger through the front exhaust pipe into the exhaust system After
treatment. The Aftertreatment consists of the Diesel Oxidation Catalyst (DOC) and a Diesel Particulate Filter. The 
DOC treats the exhaust gas by converting harmful carbon monoxide, unburned hydrocarbons and other compounds 
into water, carbon dioxide and heat. 

The partially treated exhaust gases from the DOC flow into the catalyzed Diesel Particulate Filter (DPF) which traps 
• and accumulates particulate matter (soot) and further treats the exhaust gases to reduce harmful compounds. The 

trapped particulate molecules will be periodically removed from the DPF through a thermal regeneration process 
initiated by the engine's electronic controls. 
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The exhaust gases are then forced through the muffler for noise control. From the muffler the treated exhaust gases 
flow through the tail pipe and out into the ambient atmosphere. 

REMOVAL 

3.7U4.7L ENGINE 
1. Raise and support vehicle. 

2. Saturate the bolts and nuts with heat valve lubri-
cant. Allow 5 minutes for penetration. 

3. Disconnect oxygen sensor electrical connectors. 

4. Remove clamp (4). 

5. Remove bolts exhaust to manifold (2). 

6. Remove catalytic converter (3). 

5.7L ENGINE 
1. Raise and support vehicle. 

2. Saturate the bolts and nuts with heat valve lubri-
cant. Anow 5 minutes for penetration. 

3. Disconnect oxygen sensor electrical connectors. 

4. Remove clamps and nuts (4). 

5. Remove catalytic converter to exhaust manifold 
bolts (2) and nuts (1). 

6. Remove catalytic converter assembly (3). 

81465d27 

8142ad71 
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6.7L DIESEL - P/U 

CATALYTIC CONVERTER B.7L - DIESEL - P/U 

1 • TUBING SUPPORT BRACKET 
2· FLEXIBLE PRESSURE DIFFERENTIAL TUBING 
3 - TURBOCHARGER CLAMP 
4· DIESEL OXYGEN CATALYST (DOC) 

5 - DOC TO NOx ABSORBER CATALYST (NAG) FLANGE 
6 - NAC 
7 - NAC TO DPF FLANGE 
8 - DIESEL PARTICULATE FILTER (DPF) 

81cc7e94 

WARNING: If torches are used when working on the exhaust system, do not allow the flame near the fuel 
lines. 

1. Raise and support the vehicle. 

2. Saturate the bolts and nuts with heat valve lubricant. Allow 5 minutes for penetration. 

3. Disconnect flexible exhaust differential pressure sensor tubing (2). 

4. Remove exhaust pressure differential sensor tubing from NOx Absorber Catalyst (NAC) (1). 

5. 4X4 Vehicles - Remove transfer case skid plate (Refer to 13 - FRAME & BUMPERS/FRAMEfTRANSFER CASE 
SKID PLATE - REMOVAL). 

6. 4X4 Vehicles - Remove transmission crossmember (Refer to 13 - FRAME & BUMPERS/FRAME/REAR CROSS-
MEMBER - REMOVAL). 

7. Remove Diesel Particulate Filter (DPF) to NOx Absorber Catalyst (NAC) flange nuts (7). 

8. Remove NAC to Diesel Oxidation Catalyst (DOC) to NAC 11ange nuts (5). 

9. Remove NAC (7) from isolators. 
10. Remove NAC and discard gaskets. 

11. Remove DOC to turbocharger clamp at turbocharger (3). 

12. Remove DOC (4) from vehicle and discard gasket. 

6.7L DIESEL - CAB CHASSIS 
For removal of the Cab Chassis 6.7l Diesel Catalytic converter, refer to (Refer to 11 • EXHAUST SYSTEM/PAR
TICULATE FILTER REMOVAL). 



INSPECTION 

ON VEHICLE 
Look at the stainless steel body of the Catalytic Converter or Diesel Oxidation Catalyst (DOC)/ Diesel Particulate 
Filter (DPF) assembly, inspect for bulging or other distortion that could be a result of overheating. Inspect for: 

• Indiction of exhaust gas leakage such as soot trails. 
• DOC/DPF pressure fittings and temperature sensor wiring for damage 

• JOint misalignment 
• Denting of greater then 6.3 mm (0.25 in.) 
• Outer shell torn, cracked or otherwise damaged 
• Loose or damaged core 

OFF VEHICLE 
With DOC/DPF of vehicle and separated, visually inspect DOC/DPF creamic faceS (Inlet and Outlet) for indication of 
damage from: 

• Fuel fouling 
• Oil fouling 
• Coolant fouling 
• Shifted or move ceramic element 
• Ceramic element appears to be plugged and the soot is wet 
• More then 20 cells are damaged (broken through), showing soot on the outlet face of the filter. 

A fluid soaked DOC/DPF element will have a glossy sheen and a strong fuel, coolant, or oil odor. 

INSTALLATION 

3.7U4.7L ENGINE 
1. Install RH catalytic converter to exhaust clamp (4) 

on RH catalytic converter (3) and position into 
exhaust pipe (5). 

2. Install and hand tighten RH catalytic converter to 
exhaust manifold bolts (2). 

3. Install c-clip nut (1) and bolt (2) to converter (3) to 
manifold. 

4. Tighten catalytic converter to exhaust manifold 
bolts (1) to 31 N·m (23 ft. Ibs.). 

5. Tighten all clamp nuts (4) to 52.2 N·m (40 ft. Ibs.) 
torque. 

6. Check the exhaust system for contact with the 
body panels. A minimum of 25 mm (1.0 in.) is 
required between the exhaust system components 
and body/frame parts. Make the necessary adjust
ments, if needed. 

7. Check to ensure you have at least 25 mm clear-
ance to oil pan. 

8. Plug in 02 sensor wiring. 

9. Lower the vehicle. 
10. Start the engine and inspect for exhaust leaks. Repair exhaust leaks as necessary. 

81465&.27 
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S.7L ENGINE 
1. Install catalytic converter to exhaust clamp (4) on 

catalytic converter (3) and position into exhaust 
pipe (5). 

2. Make sure the alignment tang on catalytic con
verter (3) is fully seated in the notch on the 
exhaust pipe (5). 

3. Install catalytic converter to exhaust manifold bolts 
(2) and nuts (1). 

4. Tighten catalytic converter to exhaust manifold 
bolts (2) to 31 N·m (23 ft. Ibs.). 

5. Tighten catalytic converter to exhaust pipe clamp 
nuts (4) to 52 N·m (40 ft. Ibs.) torque. 

6. Check the exhaust system for contact with the 
body panels. A minimum of 25 mm (1.0 in.) is 
required between the exhaust system components 
and body/frame parts. Make the necessary adjust
ments, if needed. 

7. Lower the vehicle. 

8. Start the engine and inspect for exhaust leaks. 
Repair exhaust leaks as necessary. 

8142ad71 
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6.7L DIESEL - P/U 

CATALYTIC CONVERTER 6.7L ... DIESEL ... P/u 

1 - TUBING SUPPORT BRACKET 
2 - FLEXIBLE PRESSURE DIFFERENTIAL TUBING 
3 - TURBOCHARGER CLAMP 
4 - DIESEL OXYGEN CATALYST (DOC) 

5 - DOC TO NOx ABSORBER CATALYST (NAC) FLANGE 
6 - NAC 
7 - NAC TO DPF FLANGE 
8 - DIESEL PARTICULATE FILTER .(DPF) 

1. Position DOC onto the turbocharger. Install clamp finger tight. 

2. Using new gaskets position NAC (6) onto the DOC (4) and Diesel Particulate Filter (DPF). 

3. Install DOC to NAC and NAC to PDF flange nuts. Tighten nuts to 54 N·m (40 ft. Ibs.). 

4. Install differential pressure tube support nut (1). Tighten nut to 5 N·m (44 in. Ibs.). 

5. Install flexible differential pressure tubing (2). 

81CG7e94 

6. 4X4 Vehicles - Install transmission crossmember (Refer to 13 - FRAME & BUMPERS/FRAME/REAR CROSS
MEMBER - INSTALLATION). 

7. 4X4 Vehicles - Install transfer case skid plate (Refer to 13 - FRAME & BUMPERS/FRAMEfTRANSFER CASE 
SKID PLATE - INSTALLATION). 

8. Check the exhaust system for contact with the body panels. A minimum of 25 mm (1.0 in.) is required between 
the exhaust system components and body/frame parts. Make the necessary adjustments, if needed. 

9. Lower the vehicle. 

6.7L DIESEL - CAB CHASSIS 
For installation of the Cab Chassis 6.7L Diesel catalytiC converter refer to (Refer to 11 ... EXHAUST SYSTEM/PAR
TICULATE FILTER - INSTALLATION). 
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PIPE-EXHAUST 

REMOVAL 

3.7U4.7US.7L ENGINE 
1. Raise and support the vehicle. 

2. Saturate the bolts and nuts with heat valve lubri-
cant. Allow 5 minutes for penetration. 

3. Remove exhaust pipe to manifold bolts and nuts. 

4. Remove the clamp nuts. 

5. Remove the exhaust pipe. 

6.7L DIESEL - CAB CHASSIS 
1. Raise and support the vehicle on a hoist. 

2. Saturate the bolts and nuts with heat valve lubri
cant. Allow 5 minutes for penetration. 

3. Remove the exhaust pipe-to-DOC/DPF flange nuts 
(2). 

4. 4X4 Vehicles - Remove transfer case skid plate 
(Refer to 13 - FRAME & BUMPERS/FRAME/ 
TRANSFER CASE SKID PLATE - REMOVAL). 

5. 4X4 Vehicles - Remove transmission crossmember 
(Refer to 13 - FRAME & BUMPERS/FRAME/REAR 
CROSSMEMBER - REMOVAL). 

6. Remove the exhaust pipe-to-turbocharger clamp 
(5) and discard. 

7. Remove the transmission mounted exhaust pipe 
support (4). 

8. Separate the exhaust pipe (3). 

9. Remove exhaust pipe (3). 

INSPECTION 

BObbc379 

Discard rusted clamps, broken or worn supports and attaching parts. Replace a component with original equipment 
parts, or equivalent. This will assure proper alignment with other parts in the system and provide acceptable exhaust 
noise levels. 
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INSTALLATION 

3.7U4.7US.7L ENGINE 
1. Position the exhaust pipe for proper clearance with 

the frame and underbody parts. A minimum clear
ance of 25 mm (1.0 in.) is required. 

2. Position the exhaust pipe to manifold. Install the 
bolts and nuts. Tighten the nuts to 31 N·m (23 ft. 
Ibs.) torque. 

3. Tighten the clamp nuts to 54 N·m (40 ft. Ibs.) 
torque. 

4. Lower the vehicle. 

5. Start the engine and inspect for exhaust leaks and 
exhaust system contact with the body paneis. 
Adjust the alignment, if needed. 

6.7L DIESEL 
1. Using a new flange gasket, position exhaust pipe 

(3) on DOC/DPF flange and turbocharger flange. 

2. Install flange nuts (2). Tighten nuts (2) to 54 N·m 
(40 ft. Ibs.) 

3. Install a new exhaust pipe-to-turbocharger clamp 
(5). Do not tighten clamp at this time. 

4. Install transmission mounted exhaust pipe support 
(4). Tighten bolts to 43 N·m (32 ft. Ibs.). 

5. 4X4 Vehicles - Install transmission crossmember 
(Refer to 13 - FRAME & BUMPERS/FRAME/REAR 
CROSSMEMBER - INSTALLATION). 

6. 4X4 Vehicles - Install transfer case skid plate 
(Refer to 13 - FRAME & BUMPERS/FRAME/ 
TRANSFER CASE SKID PLATE - INSTALLATION). 

7. Check the exhaust system for contact with the 
body panels. A minimum of 25 mm (1.0 in.) is 
required between the exhaust system components 
and body/frame parts. Make the necessary adjust
ments, if needed. 

8. Tighten turbocharger clamp nut to 16 N·m (150 in. Ibs.). 

9. Lower the vehicle. 

10. Start the engine and inspect for exhaust leaks. Repair exhaust leaks as necessary. 

8C>bbc379 



11 . 20 EXHAUST SYSTEM ------------------- DR 

SHIELDS-HEAT 

DESCRIPTION 
There are two types of heat shields used. One is stamped steel the other is molded foil sheets. The shields attach 
to the vehicle around the exhaust system to prevent heat from the exhaust system from entering the passenger 
area and other areas where the heat can cause damage to other components. 

REMOVAL 
1. Raise and support the vehicle. 

2. Remove the nuts or bolts holding the exhaust heat 
shield to the floor pan, crossmember or bracket. 

80cld66ac 

80dd6735 
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3. Slide the shield out around the exhaust system. 

INSTALLATION 
1. Position the exhaust heat shield to the floor pan, 

crossmember or bracket and install the nuts or 
bolts. 
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2. Tighten the nuts and bolts 11 N·m (100 in. Ibs.). 

80dd6735 

3. Lower the vehicle. 

8Odd66ac 
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MUFFLER 

REMOVAL 

3.7U4.7US.7L ENGINE 
1. Raise and support the vehicle. 

2. Saturate the clamp nuts with heat valve lubricant. 
Allow 5 minutes for penetration. 

S. Disconnect the muffler hangers. 

4. Remove clamps and nuts. 

5. Remove the muffler. 

DIESEL 
1. Disconnect the battery negative cables. 

2. Raise and support the vehicle. 

3. Remove the muffler to tail pipe and extension pipe 
clamps. 

4. Disconnect the muffler from the hanger isolators. 

5. Disconnect the muffler from the t~ilpipe. 

6. Disconnect the muffler from the extension pipe and 
remove from the vehicle. 

8087ef04 
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INSTALLATION 

3.7U4.7US.7L ENGINE 
1. Assemble muffler and clamps loosely to permit 

proper alignment of all parts. 

2. Connect the muffler hangers. 

3. Tighten the clamp nuts to 54 N·m (40 ft. Ibs.) 
torque. 

4. Insure isolators are fully seated on exhaust hang
ers. 

5. Check the exhaust system for contact with the 
body panels. A minimum of 25 mm (1.0 in.) is 
required between the exhaust system components 
and body/frame parts. Make the necessary adjust
ments, if needed. 

6. Lower the vehicle. 

7. Start the engine and inspect for exhaust leaks. 
Repair exhaust leaks as necessary. 

DIESEL 
1. Install the muffler hanger rods into the isolators. 

2. Install the muffler into the extension pipe. 

3. Install the muffler into the tail pipe. 

4. Install the exhaust clamps, align the exhaust sys
tem, and tighten the exhaust clamps to 54 N·m (40 
ft. Ibs.). 

5. Check the exhaust system for contact with the 
body panels. A minimum of 25 mm (1.0 in.) is 
required between the exhaust system components 
and body/frame parts. Make the necessary adjust
ments, if needed. 

6. Insure isolators are fully seated on exhaust hang-
ers. 

7. Lower the vehicle. 

8. Connect the battery negative cables. 

9. Start the engine and inspect for exhaust leaks. 
Repair exhaust leaks as necessary. 

SOdd50bc 

8087ef04 
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TAILPIPE 

REMOVAL 

3.7U4.7US.7L ENGINE 
1. Raise and support the vehicle. 
2. Saturate the clamp nuts with heat valve lubricant. 

Allow 5 minutes for penetration. 
3. Disconnect the exhaust tailpipe support hanger. 

4. Remove clamps and nuts. 
5. Remove the exhaust tailpipe. 

DIESEL 
1. Disconnect the battery negative cables. 

2. Raise and support the vehicle. 

3. Saturate the clamp nuts with heat valve lubricant. 
Allow 5 minutes for penetration. 

4. Disconnect the exhaust tailpipe support hanger ;so* 
tators. 

5. Remove the muffler-to-tailpipe clamps. 

6. Remove the tailpipe from the vehicle. 

BCdd531 a 
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INSPECTION 

Discard rusted clamps, broken or worn supports and attaching parts. Replace a component with original equipment 
parts, or equivalent. This will assure proper alignment with other parts in the system and provide acceptable exhaust 
noise levels. 

INSTALLATION 

3.7U4.7US.7L ENGINE 
1. Loosely assemble exhaust tailpipe to permit proper 

alignment of all parts. 

2. Connect the support hangers. 

3. Position the exhaust tailpipe for proper clearance 
with the underbody parts. 

4. Tighten all clamp nuts to 54 N·m (40 ft. Ibs.) 
torque. 

5. Check the exhaust system for contact with the 
body panels. A minimum of 25 mm (1.0 in.) is 
required between the exhaust system components 
and body/frame parts. Make the necessary adjust
ments, if needed. 

6. Lower the vehicle. 

7. Start the engine and inspect for exhaust leaks. 
Repair exhaust leaks as necessary. 

DIESEL 
1. Install the tailpipe into the muffler. 

2. Install the tailpipe hanger rods into the isolators 

3. Install the exhaust clamp, align the exhaust sys
tem, and tighten the clamp 48 N·m (35 ft. /bs.) 
torque. 

4. Check the exhaust system for contact with the 
body panels. A minimum of 25 mm (1.0 in.) is 
required between the exhaust system components 
and body/frame parts. Make the necessary adjust
ments, if needed. 

5. Lower the vehicle. 

6. Connect the battery negative cables. 

7. Start the engine and inspect for exhaust leaks. 
Repair exhaust leaks as necessary. 

80ddS31a 

8087ef25 
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FILTER-DIESEL PARTICULATE 

DESCRIPTION 

DIESEL OXIDATION CATALYST (DOC) 

11 .. 27 

The Diesel Oxidation Catalyst (DOC) is a ceramic flow through substrate coated with a catalyst washcoat that is 
integral to the DOC assembly. The close coupled DOC treats engine exhaust gases by converting harmful carbon 
monoxide, unburned hydrocarbons and other compounds into water, carbon dioxide and heat. 

Pick-up vehicles use a separate DOC assembly. 

Cab-Chassis vehicles use a combination Diesel Oxidation Catalyst/Diesel Particulate Filter (DOC/DPF) 

DIESEL PARTICULATE FILTER 
The Diesel Particulate Filter (DPF) is a wall-pass ceramic filter substrate coated with a catalyst washcoat that is 
integral to the DOC/DPF assembly. The partially treated exhaust gases from the DOC, flow into the catalyzed diesel 
particulate filter (DPF) which traps and accumulates particulate matter and further treats the exhaust gases to 
reduce unburned hydrocarbons and other harmful compounds. the trapped particulate molecules will be periodically 
removed from the DPF via a thermal regeneration process initiated by the engine's electronic control module (ECM). 

OPERATION 
The oxidation catalyst raises the exhaust gas temperatures to regenerate the DPF, which is passive regeneration. If 
the passive regeneration cannot keep up with the build up of soot in the DPF, the ECM will actively regenerate the 
DPF to burn off the soot. Residue remains inside the OPF in the form of non burnable ash. Ash comes from the oils 
and other materials that are trapped in the oils and are present in the soot. The catalyst contains a large number of 
parallel channels, which run in the axial direction and are separated by thin porous walls. The channels are alter
natively open at one end, but plugged at the other. The exhaust gases flow through the walls and escape through 
the pores in the wall material. Particulates, however, are too large to escape and are trapped in the monolith walls. 
The ECM starts the regeneration of the DPF if the soot load exceeds a periormance map value. The ECM deter
mines the load condition of the DPF based upon the exhaust gas pressure upstream and downstream of the DPC/ 
DPF. A pressure differential sensor provides the pressure input to the ECM. During the regeneration process, the 
ECM raises the temperature in the DOC/DPF to burn off the soot accumulated. Under normal operation, the engine 
does not produce enough heat to oxidize the soot inside the DOC/DPF. This process requires temperatures above 
550 QC (1,022 QF). After regeneration, the ECM reads the actual pressure difference at the OOC/OPF and compares 
it with a reference value. From this comparison, the ECM determines the ash quantity inside the OOC/OPF. 

DIAGNOSIS AND TESTING 

DIESEL PARTICULATE FILTER 

EVIC Message Center - Message - Catalyst Full 
The engine Electronic Control Module (ECM) monitors the soot load in the diesel particulate filter. Under normal 
operating conditions the diesel particulate filter is self-cleaning, where accumulated soot is converted to ash. Under 
light load operating conditions, the driver may be notified via the vehicle's Electronic Vehicle Information Center 
(EVIC) message center "CATALYST FULL: SEE OWNERS MAN" message will be displayed indicating that it is 
necessary to modify the vehicles driving routine/duty-cycle in order to allow the diesel particulate filter system to self 
clean. If the vehicle's EVIC message center notification is ignored, the vehicle will eventually derate the engine and 
set a fault, requiring service. The soot load in the diesel particulate filter is estimated by the ECM using the Exhaust 
Pressure Sensor values and the calculated soot output of the engine. This fault code will be triggered if the appli
cation is not operating at a duty cycle high enough to allow active regeneration of the diesel particulate filter. This 
fault code is an indication that the exhaust temperatures exiting the turbocharger are not high enough to allow active 
regeneration of the soot that is trapped in the diesel particulate filter. It may be necessary to increase the duty cycle 
of the application in order to prevent excessive soot accumulation and plugging of the diesel particulate filter. The 
ECM will set this fault if it detects that the soot level has exceeded the normal desoot trigger threshold by a suffi
cient amount to indicate that the driver intervention is required. There is not a MIL lamp associated with this fault 
code, though the driver will be notified via the EVIC message. 

Have owner drive vehicle at highway speeds (50/60 mph) for a minimum of 45 minutes. 
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If the message CATALYST FULL SERVICE REQ'D. is still displayed, (Refer to 9 - ENGINE - DIAGNOSIS AND 
TESTING). 

REMOVAL 

6.7L DIESEL - CAB CHASSIS 

WARNING: If torches are used when working on 
the exhaust system, do not allow the flame near 
the fuel lines. 

1. Raise and support the vehicle. 

2. Saturate the bolts and nuts with heat valve lubri
cant. Allow 5 minutes for penetration. 

3. Remove flexible tubing from particulate filter pres
sure sensor tubing. 

4. Loosen and remove particulate filter pressure sen
sor tubing from Diesel Oxidation Catalytic/Diesel 
Particulate Filter (DOC/DPF). 

5. Disconnect and remove temperature sensors. 

6. 4X4 Vehicles - Remove transfer case skid plate 
(Refer to 13 - FRAME & BUMPERS/FRAME! 
TRANSFER CASE SKID PLATE - REMOVAL). 

7. 4X4 Vehicles - Remove transmission crossmember 
(Refer to 13 - FRAME & BUMPERS/FRAME/REAR 
CROSSMEMBER - REMOVAL). 

8. Remove exhaust pipe to DOC/DPF flange nuts (5) 

9. Remove intermediate pipe to DOC/PDF clamp nuts (2). 

10. Move muffler and tail pipe assembly (1) toward rear of vehicle. 

11. Remove DOC/DPF (4). 

12. Remove and discard flange gaskets. 

81950bd7 



REMOVAL 

CATALYTIC CONVERTER 6.7L • DIESEL - P/U 

1 - TUBING SUPPORT BRACKET 
2 - FLEXIBLE PRESSURE DIFFERENTIAL TUBING 
3 - TURBOCHARGER CLAMP 
4 - DIESEL OXYGEN CATALYST (DOC) 

1. Raise and support the vehicle. 

5 - DOC TO NOx ABSORBER CATALYST (NAC) FLANGE 
6 - NAC 
7 - NAC TO DPF FLANGE 
8 - DIESEL PARTICULATE FILTER (DPF) 

2. Saturate the bolts and nuts with heat valve lubricant. Allow 5 minutes for penetration. 

3. Disconnect flexible exhaust differential pressure sensor tubing (2). 

4. Remove exhaust pressure differential sensor tubing from Diesel Particulate Filter (DPF) (1). 

11 . 29 

81cc7e94 

5. 4X4 Vehicles - Remove transfer case skid plate (Refer to 13 • FRAME & BUMPERS/FRAMEfTRANSFER CASE 
SKID PLATE - REMOVAL). 

6. 4X4 Vehicles - Remove transmission crossmember (Refer to 13 - FRAME & BUMPERS/FRAME/REAR CROSS-
MEMBER - REMOVAL). 

7. Remove Diesel Particulate Filter (DPF) to NOx Absorber Catalyst (NAC) flange nuts (7). 

8. Remove NAC to Diesel Oxidation Catalyst (DOC) to NAC flange nuts (5). Discard gasket. 

9. Remove NAC (7) from isolators. 

10. Remove DOC to muffler band clamp. 

11. Remove DOC from vehicle. 
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INSTALLATION 

6.7L DIESEL - CAB CHASSIS 
1. Position new exhaust flange gaskets on exhaust 

pipe (6) to DOC/DPF flange and DOC/DPF into 
intermediate pipe (1). 

2. Using new gasket, position the DOCIDPF (4) onto 
the front exhaust pipe flange. 

3. Install flange nuts (5). Hand tighten only. 

4. Check the exhaust system for contact with the 
body panels. A minimum of 25 mm (1.0 in.) is 
required between the exhaust system components 
and body/frame parts. Make the necessary adjust
ments, if needed. 

5. Tighten flange nuts (5) to 54 N·m (40 ft. Ibs) 

6. Tighten band clamp nuts to 52. N·m (40 ft. Ibs.) 

7. Install temperature sensor. Tighten to 29.8 N·m (22 
ft. Ibs.) 

8. Install exhaust differential pressure tubing. Tighten 
to 30 N·m (22 ft. Ibs.) 

NOTE: Make sure there is not a dip in the pressure differential tubing. 

9. Install flexible exhaust differential pressure sensor tubing. 

8195Obd7 

10. 4X4 Vehicles - Install transmission crossmember (Refer to 13 - FRAME & BUMPERS/FRAME/REAR CROSS
MEMBER - INSTALLATION). 

11. 4X4 Vehicles - Install transfer case skid plate (Refer to 13 - FRAME & BUMPERS/FRAMErrRANSFER CASE 
SKID PLATE - INSTALLATION). 

12. Connect electrical connectors. 

13. Connect negative battery cable. 

14. Using scan tool, under ENGINE MISC. FUNCTIONS, pertorm DIESEL PARTICULATE FILTER REPLACEMENT 
function. 



6.7L DIESEL - P/U 

CATALYTIC CONVERTER 6.7L - DIESEL - P/U 

1 - TUBING SUPPORT BRACKET 
2· FLEXIBLE PRESSURE DIFFERENTIAL TUBING 
3 - TURBOCHARGER CLAMP 
4 - DIESEL OXYGEN CATALYST (DOC) 

5 - DOC TO NOx ABSORBER CATALYST (NAC) FLANGE 
6 - NAC 
7 • NAC TO DPF FLANGE 
8 - DIESEL PARTICULATE FILTER (DPF) 

1. Position DOC onto muffler. Install band !?lamp and tighten to 54 N·m (40 ft. Ibs.). 

2. Using new gaskets position NAC (6) onto the DOC (4) and Diesel Particulate Filter (DPF). 

3. Install DOC to NAC flange nuts. Tighten nuts to 54 N·m (40 ft. Ibs.). 

81cc7e94 

4. Install differential pressure tube support into DPF. Tighten tubing nuts to Tighten fittings to 30 N·m (22 ft. Ibs.). 

NOTE: Make sure there is not a dip in the pressure differential hoses. 

5. Install flexible differential pressure tubing (2). 

6. 4X4 Vehicles - Install transmission crossmember (Refer to 13 - FRAME & BUMPERS/FRAME/REAR CROSS
MEMBER - INSTALLATION). 

7. 4X4 Vehicles - Install transfer case skid plate (Refer to 13 - FRAME & BUMPERS/FRAMEfTRANSFER CASE 
SKID PLATE - INSTALLATION). 

8. Check the exhaust system for contact with the body panels. A minimum of 25 mm (1.0 in.) is required between 
the exhaust system components and body/frame parts. Make the necessary adjustments, if needed. 

9. Lower the vehicle. 

10. Connect negative battery cable (s). 

11. Using scan tool, under ENGINE MISC. FUNCTIONS, perform DIESEL PARTICULATE FILTER REPLACEMENT 
function. 
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SENSOR-EXHAUST DIFFEREN-rIAL PRESSURE 

DESCRIPTION 
The Exhaust Differential Pressure Sensor is remotely 
mounted on the transmission housing. Two pressure 
tubes measure pressure before and after the Diesel 
Particulate Filter (DPF)/Diesel Oxidation Catalyst 
(DOC). The sensor is critical for fail-safe of regenera
tion strategy, because it interprets high pressure drops 
as possible high soot loads. 

REMOVAL 
1. Raise and support vehicle. 

2. Disconnect electrical connector. 

3. Disconnect hoses at pressure differential pressure 
sensor. 

4. Remove mounting bolt and differential pressure 
sensor. 

5. Remove mounting bolts (1). 
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A B 
81b49764 

PRESSURE DIFFERENTIAL TUBING 

A - CAB CHASSIS 
B - P/U 
1 - REAR DIFFERENTIAL PRESSURE SENSOR TUBING -
CAB/CHASSIS 
2 - FRONT DIFFERENTIAL PRESSURE SENSOR TUBING -
CAB/CHASSIS 

3 - FRONT EXHAUST TEMP SENSOR CONNECTOR - CAB! 
CHASSIS 

4 - DOCIDPF - CAB/CHASSIS 

6. Remove pressure differential pressure tubing. 

5 - REAR EXHAUST TEMP SENSOR CONNECTOR· CAB/CHASSIS 
6 • REAR EXHAUST TEMP SENSOR - CAB/CHASSIS 
7 - FRONT PRESSURE DIFFERENTIAL TUBING - P/U 

B - MOUNTING BOLTS 

9 DPF - P/U 

10 • FRONT PRESSURE DIFFERENTIAL TUBING· P/U 
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INSTALLATION 

A B 
81b497B4 

PRESSURE DIFFERENTIAL TUBING 

A - CAB CHASSIS 
B - P/U 
1 - REAR DIFFERENTIAL PRESSURE SENSOR TUBING -
CAB/CHASSIS 
2 - FRONT DIFFERENTIAL PRESSURE SENSOR TUBING ~ 
CAB/CHASSIS 

3 FRONT EXHAUST TEMP SENSOR CONNECTOR - CAB/ 
CHASSIS 

4 - DOC/DPF - CAB/CHASSIS 

5 - REAR EXHAUST TEMP SENSOR CONNECTOR- CAB/CHASSIS 
6 - REAR EXHAUST TEMP SENSOR - CAB/CHASSIS 
7 - FRONT PRESSURE DIFFERENTIAL TUBING· P/U 

8 - MOUNTING BOLTS 

9· DPF P/U 

10 - FRONT PRESSURE DIFFERENTIAL TUBING - P/U 

1. Install differential pressure tubing, if removed. Tighten fittings to 30 N·m (22 ft. Ibs.). 
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2. Position differential pressure sensor (1). 

3. Install mounting nuts (5) and bolts. Tighten to 10 
N·m (89 in. Ibs.). 

NOTE: Make sure there is not a dip in the pressure 
differential hoses. 

4. Install hose (2) to the rear DPF tubing. 

S. Install hose (3) to the front DPF tubing. 

6. Connect electrical connector (6). 

7. Lower vehicle. 

811:81755 
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SENSOR-DIESEL EXHAUST TEMPERATURE 

DESCRIPTION 
The Diesel Exhaust Temperature Sensors are ther
mistors and change resistance based on the tempera
ture being measured. The Engine Control Module 
(ECM) provides a 5 volt reference voltage to the sen
sor. The ECM monitors the change in signal voltage 
and converts this to a temperature value. 

OPERATION 
When the exhaust gas temperature is cold, the sensor resistance is high, the Engine Control Module (ECM) will 
sense the resistance and sense the exhaust temperature as cold. 

When the exhaust gas temperature is high, the sensor resistance is low, the ECM will sense the resistance and 
sense the exhaust temperature as high. 

REMOVAL 
1. Raise and support vehicle. 

2. Disconnect diesel exhaust temperature sensor 
electrical connector (1). 

3. Remove diesel exhaust temperature sensor (2). 
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INSTALLATION 
1. Install the diesel exhaust temperature sensor {2}. 

2. Connect diesel exhaust temperature sensor electri
cal connector {1} 

3. Lower vehicle. 



TURBOCHARGER 

DESCRIPTION 

6.7L DIESEL 
The electronically controlled Variable Geometry (VG) 
turbocharger is a water cooled, exhaust-driven, oil 
lubricated compressor that increases the pressure and 
density of the air entering the engine. With the 
increase of air entering the engine, more fuel can be 
injected into the cylinders, which creates more power 
during combustion. 

The VG turbocharger allows the engine to operate in a 
wide power and speed range to achieve the best 
power, torque, and engine operating conditions. 

The VG turbocharger can also provide engine braking 
and to reduce engine warm up time. 

The VG turbocharger assembly consists of: 
• Turbocharger assembly 
• Variable Geometry Nozzle (7) 
• Water Cooled Bearing housing 
• Electronically Controlled Actuator B.7L TURBOCHARGER 

1 TURBINE 
2 TURBOCHARGER SPEED SENSOR 

3 • COMPRESSED AIR FLOW 

4 • COMPRESSOR 

5 - FRESH AIR FLOW 

6 - YOKE MECHANISM 

7 - NOZZLE RING 

8 SHROUD PLATE 

9 • AIR FLOW TO ENGINE 

10 - VANES 



OPERA1-ION 

6 .. 7L DIESEL 
The turbocharger is water cooled and lubricated by 
engine' oil that'is pressurized.' cooled •. and filtered. The' 
oil is delivered to the turbocharger by' a supply line 
that is tapped into the oil filter head. The oil travels 
into the bearing housing, where it lubricates the shaft 
and bearings. A 'return -pipe at the bottom of the Qear
ing housing. ro,ute~ tpe engine oil back to the _.crank
case. 

Exhaust gas -'enters the turbine section of the' turbo
charge~ as it leaves the combustion chamb~r. Heat 
and pressure are extracted from the exhaust gas and 
cause the turbine to rotate. The turbine is G(;mnected 
by shaft to the compressor section of the 'turbo
charger. The rotating compressor draws in inlet air, 
compresses it and sends the compressed air through 
the Charge Air Cooler to the engine. 

The Variable Geometry Turbocharger (VGT) uses a 
one piece sliding nozzle that moves continuously to 
vary the power of turbine and the amount of air deliv
ered to the engine. This allows turbine power to be set 
to provide just enough energy to drive the compressor 
at the desired boost level in all engine operating 
modes. 

Turbine power level changes are achieved by varying 
the position of the nozzle ring in relation to a set of 
guide vanes that control the flow through the turbine. 
An electrically controlled actuator positions the sliding 
nozzle over the guide vanes. 

TURBOCHARGER EXHAUST BRAKE FUNCTION 
-The VGT works in conjunction with the engine and 
transmission to provide an integrated braking system 

B.7L TURBOCHARGER 

1 - TURBINE 
2 - TURBOCHARGER SPEED SENSOR 

3 - COMPRESSED AIR FLOW 

4 - COMPRESSOR 

5 - FRESH AIR FLOW 

6 - YOKE MECHANISM 

7 • NOZZLE RING 

8 - SHROUD PLATE 

9 -AIR FLOW TO ENGINE 

10 - VANES 

used to help slow the vehicle. This is commonly called exhaust braking. This ~raking power is achieved by modu
lating the turbo sliding nozzle ring to restrict the flow of exhaust gases from the engine, which in turn creates a high 
back pressure on the engine. The high back pressure creates a high leve1 of resistance to the motion of the pistons 
within the engine and this resistance is used to reduce engine speed and thus vehicle speed. 

The exhaust brake feature will only function when the driver turns the exhaust brake· switch to the on position. Once 
the switch is in the on position and the vehicle ;s moving faster than 8 klh (5 MPH); the exhaust brake will auto
matically operate when the driver removes pressure from the throttle pedal allowing the engine to see 00/0 throttle 
and 0 fuel delivery. 

Exhaust braking is most effective when the engine· RPM is higher. The automatic transmission has been pro
grammed to downshi~ more aggressively when the exhaust brake is enabled to increase brake performance. Use of 
automatic transmission Tow/Haul Mode improves interaction between the engine and transmission. Inputs to the 
exhaust brake feature include: 

:. Coolant temperature 

• Ambient air temperature 
• Exhaust manifold pressure sensor 
• Throttre pedal position sensor 

• 
• 

Fault codes with any of these sensors will cause the exhaust brake feature to be disabled. 
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The exhaust brake feature can also be used to reduce the engine warm up time. To use the exhaust brake as a 
warm-up device, the vehicle must be moving less than 8 klh (5 MPH). the exhaust brake switch must be in the on 
position, and the coolant temperature must below 82°C (1800 F) and ambient temperature below 15.~oC (600 F). 

Letting the engine idle after extended operation allows the turbine housing to cool to normal operating temperature. 
The following chart should be used as a guide in determining the amount of engine idle time required to sufficiently 
cool down the turbocharger before shut down, depending upon the type of driving and the amount of cargo. 

TURBOCHARGER "COOL DOWN" CHART 

Driving Condition Load 

Stop & Go Empty 

Stop & Go Medium 

Highway Speeds Medium 

City Traffic Max. GCWR 

Highway Speeds Max. GCWR 

Uphill Grade Max. GCWR 

DIAGNOSIS AND TESTING 

TURBOCHARGER BOOST PRESSURE 

Turbocharger Idle Time (in minutes) Before 
Temperature Shut Down 

Cool Less than 1 

Warm 1 

Warm 2 

Warm 3 

Warm 4 

Hot 5 

Low turbocharger boost pressure can cause poor engine performance and driveability concerns. The following pro
cedure will test the turbocharger boost pressure. 

Causes of low boost pressure include the following: 

• Restricted air inlet system 
• Leak in charge air cooler system 
• Damaged wastegate command valve a-rings (5.9L Diesel) 
• Restricted/high pressure drop across charge air cooler 
• Damaged turbocharger compressor wheel housing 
• Turbocharger wastegate stuck open (5.9L Diesel) 
• Excessive exhaust restriction 
• Stuck or sticking variable geometry components (6.7L diesel engine) 
• stuck or inoperative variable geometry actuator (6.7L diesel engine) 

Causes of excessively high boost pressure include: 

• Turbocharger wastegate stuck closed 
• Turbocharger wastegate signal line leaking or damaged 
• Damaged turbocharger actuator a-ring (6.7l Diesel) 
• Wastegate command valve mechanically stuck in actuated position (5.9L Diesel) 
• Stuck or sticking variable geometry components (6.7l diesel engine) 
• stuck or inoperative variable geometry actuator (6.7l diesel engine) 

Several Diagnostic Trouble Codes (DTCs) can be set that will indicate high or low system boost levels. There is a 
DTC for circuit faults relating to the electronically controlled wastegate command valve. 

(Refer to 11 - EXHAUST SYSTEMfTURBOCHARGER SYSTEM/CHARGE AIR COOLER AND PLUMBING - DIAG
NOSIS AND TESTING) for diagnosing of low or high boost pressure due to leaks. 
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NOTE: If oil is present on either the inlet or exhaust side ofithe turbo charger, check the charge air cooler 
for evidence of oil. Clean charge air cooler of any oil before starting the engine. Failure to do this can result 
in severe engine damage. 

VARIABLE GEOMETRY MECHANISM CHECKS - '6.7L 
1. Remove turbocharger electronic actuator, refer to 

Section 11 - EXHAUST SYSTEM - TURBO
CHARGER SYSTEM - ELECTRONIC TURBO
CHARGER ACTUATOR - REMOVAL. 

2. Inspect turbocharger sector gear and bearing hous
ing surface for damage. Replace turbocharger if 
damaged. 

NOTE: Only moderate force should be required to 
rotate sector gear. Do not use tools of any ki nd to 
force sector gear to move. 

3. Rotate sector gear clockwise and counterclockwise. 
Movement should be smooth, without binding and 
require only moderate force. If sector gear binds or 
does not move with moderate force, replace turbo
charger. 

NOTE: Use stepped alignment pin from turbo-
charger actuator service kit. If service kit is not available, use pin or drill bit of specified size. 

4. Rotate turbocharger sector gear counterclockwise 
(forward). Insert large end of alignment pin (or a 
0.187 in. pin or a 3/16 in. drill) through sector gear 
until it engages hole in turbocharger bearing hous
ing and sector gear will not rotate. If alignment pin 
does not engage hole in turbocharger bearing 

81a39532 
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housing, variable geometry mechanism is not closing completely. Turbocharger must be replaced. 

5. Remove alignment pin from sector gear and rotate 
sector gear clockwise (rearward) and insert small 
end of alignment tool (or 0.125 in. pin or a 1/8 in 
drill.) through sector gear until it engages the align
ment hole in turbocharger bearing housing and 
sector gear will not rotate. If alignment pin does not 
engage hole in turbocharger bearing housing, vari
able geometry mechanism is not opening com
pletely. Turbocharger must be replaced. 

NOTE: If turbocharger has passed sector gear 
movement checks, turbocharger is functional. Tur
bocharger actuator must be replaced. Leave align .. 
ment pin in place. 

6. Install electronic turbocharger actuator, refer to 11 -
EXHAUST SYSTEM - TURBOCHARGER SYSTEM 
- ELECTRONIC - TURBOCHARGER ACTUATOR -
INSTALLATION. 

REMOVAL 

6.7L DIESEL 
1. Disconnect the battery negative cables. 

2. Drain coolant (Refer to 7 - COOLING - STANDARD PROCEDURE). 

81c3c424 

3. Remove air filter housing (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER ELEMENT - REMOVAL). 

4. Remove charge air cooler inlet tube at turbocharger inlet. 

5. Disconnect turbocharger speed sensor electrical connector. 

6. Disconnect turbocharger actuator electrical connector. 

7. Remove turbocharger oil supply line. 

8. Remove turbocharger coolant lines at engine block. 

9. Remove RH engine mount (Refer to 9 - ENGINE/ENGINE MOUNTING/FRONT MOUNT - REMOVAL). 

10. Remove exhaust steady rest bracket from transmission. 

11. Remove V-clamp from turbocharger exhaust outlet. 

12. Remove turbocharger drain tube mounting bolts at turbocharger. Remove tube from cylinder block. 

13. Lower vehicle. 

14. Using Tool 9866, remove turbocharger mounting nuts. 

15. Remove turbocharger from vehicle 

REMOVAL - TURBOCHARGER DRAIN TUBE - 6.7L 
1. Remove RH engine mount (Refer to 9 - ENGINE/ENGINE MOUNTING/FRONT MOUNT - REMOVAL). 

2. Remove turbocharger drain tube mounting bolts. 

3. Remove turbocharger drain tube. 

CLEANING 

WARNING: To prevent damage or personal injury, do not use a combustible cleaner to clean the turbo
charger. 

CAUTION: Insure that turbocharger and charge air cooler are free of excess oil and debris. Do not allow any 
water or solvents to enter the turbocharger inlet or outlet If necessary, clean charge air cooler (Refer to 11 
- EXHAUST SYSTEMrrURBOCHARGER SYSTEM/CHARGE AIR COOLER AND PLUMBING - CLEANING). 
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Clean the turbocharger, turbocharger oil drain tube flange, and exhaust manifold mounting surfaces with a suitable 
scraper. 

Clean the turbocharger housing of any excess oil solvent. 

1. Rinse the turbocharger with hot soapy water to remove any remaining oil or solvent. 

2. Rinse thoroughly with clean water and blow dry with compressed air. 

INSPECTION 
Visually inspect turbocharger for excessive oil residue. 
Clean turbocharger if necessary (Refer to 11 -
EXHAUST SYSTEMrrURBOCHARGER SYSTEM/ 
TURBOCHARGER CLEANING). 

Visually inspect charge air cooler tubing for excessive 
oil residue. Clean charge air cooler tubing if necessary 
(Refer to 11 - EXHAUST SYSTEMrrURBOCHARGER 
SYSTEM/CHARGE AIR COOLER AND PLUMBING -
CLEANING). 

Visually inspect the turbocharger and exhaust manifold 
gasket surfaces. Replace stripped or eroded mounting 
studs. 

1. Visually inspect the turbocharger for cracks. The 
following cracks are NOT acceptable: 
• Cracks in the turbine and compressor housing 

that go completely through. 
• Cracks in the mounting flange that are longer than 15 mm (0.6 in.). 
• Cracks in the mounting flange that intersect bolt through-holes. 
• Two (2) Cracks in the mounting flange that are closer than 6.4 mm (0.25 in.) together. 

2. Using a straight edge and feeler gauge, measure the flatness between the two longest sections of the turbo
charger mounting flange. Specification is 0.1 mm ( 0.0039 in.) maximum. 

3. Using a straight edge and feeler gauge, the exhaust manifold flange. Specification is 0.1 mm ( 0.0039 in.) max
imum. The combined measurements of the turbocharger and the exhaust manifold flanges must not exceed the 
maximum spec of either of the two flanges. Example: if the turbocharger flange measured 0.005 mm and the 
exhaust manifold flange measures 0.005 mm then the spec 

4. Visually inspect the impeller and compressor wheel fins for nicks, cracks, or chips. Note: Some impellers may 
have a factory placed paint mark which, after normal operation, appears to be a crack. Remove this mark with 
a suitable solvent to verify that it is not a crack. 

5. Visually inspect the turbocharger compressor housing for an impeller rubbing condition. Replace the turbocharger 
if the condition exists. 

6. Measure the turbocharger axial end play: 

a. Install a dial indicator as shown. Zero the indi
cator at one end of travel. 

b. Move the impeller shaft fore and aft and record 
the measurement. Allowable end play is 0.038 
mm (0.0001.5 in.) MIN. and 0.093 mm (0.0037 
in.) MAX. If the recorded measurement falls 
outside these parameters, replace the turbo
charger assembly. 
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7. Measure the turbocharger bearing radial clearance: 

a. Insert a narrow blade or wire style feeler gauge 
between the compressor wheel and the hous
ing. 

b. Gently push the compressor wheel toward the 
housing and record the clearance. 

c. With the feeler gauge in the same location, 
gently push the compressor wheel away from 
the housing and again record the clearance. 

d. Subtract the smaller clearance from the larger 
clearance. This is the radial bearing clearance. 

e. Allowable radial bearing clearance is 0.33 mm 
(0.013 in.) MIN. and 0.50 mm (0.020 in.) MAX. 
If the recorded measurement falls outside these specifications, replace the turbocharger assembly. 

INSTALLATION 

6.7L DIESEL 

CAUTION: Insure that turbocharger and charge air cooler are free of excess oil and debris. Do not allow any 
water or solvents to enter the turbocharger inlet or outlet If necessary, clean turbocharger (Refer to 11 -
EXHAUST SYSTEMITURBOCHARGER SYSTEMITURBOCHARGER • CLEANING) or charge air cooler (Refer 
to 11 - EXHAUST SYSTEMITURBOCHARGER SYSTEM/CHARGE AIR COOLER AND PLUMBING .. CLEANING). 

1. Clean turbocharger mounting surface and exhaust manifold flange surface. 

2. Using a new gasket, position turbocharger on exhaust manifold studs. 

3. Install turbocharger mounting nuts. Using Turbocharger Tool 9866, using across pattern, tighten nuts to 43 N·m 
(32 ft. Ibs.) 

4. Install turbocharger speed sensor. lighten bolt to 8 N·m (70 in. Ibs.). 

5. Install coolant supply and return lines. Tighten banjo fittings 24 N·m (18 ft. Ibs.). 

6. Inspect oil drain tube O-rings for nicks or cuts. Replace if necessary. 

7. Position turbocharger drain tube into engine block. 

8. Using a new gasket, install turbocharger drain tube mounting bolts. lighten to 11 N·m (95 in. Ibs.). 

9. Install RH engine mount (Refer to 9 - ENGINE/ENGINE MOUNTING/FRONT MOUNT - INSTALLATION). 

10. Using a new V-clamp, connect exhaust pipe to turbocharge exhaust out let. lighten clamp to 11 N·m (95 in. 
Ibs.). 

11. Lower vehicle. 

12. Install charge air tube to turbocharger inlet. Tighten clamp to 11 N·m (95 in. Ibs.). 

13. Install oil return line. lighten fitting to 36 N·m (27 ft. Ibs.). 

14. Pre-lube turbocharger with 29.9 - 59.14 ml (1 - 2 oz) clean engine oil. 

15. Install turbocharger oil pressure line. Tighten fitting to 36 N·m (27 ft. Ibs.). 

16. Connect turbocharger actuator electrical connector. 

17. Connect valve cover breather tube. 

18. Install air filter housing (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUSING - INSTALLA-
TION). 

19. Connect negative battery cable. 

20. Fill cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE) 

21. Check for leaks and proper operation. 
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INSTALLATION - TURBOCHARGER DRAIN TUBE - 6.7L 
1. Clean turbocharger drain tube mounting surfaces. 

2. Install new O-rings on turbocharger drain tube. Lubricate with clean engine oil. 

3. Install turbocharger drain tube into cylinder block. 

4. Install new gasket and turbocharger drain tube mounting bolts at turbocharger. 

5. lighten bolts to 24 N·m (18 ft. Ibs.). 

6. Install RH engine mount (Refer to 9 - ENGINE/ENGINE MOUNTING/FRONT MOUNT - INSTALLATION). 

7. Start engine and check for leaks. 
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ACTUATOR-ELECTRONIC TURB-OCHARGER ' 

DESCRIPTION 

ELECTRONICALLY CONTROLLED ACTUATOR 
The Electronically Controlled Actuator is mounted to the turbocharger bearing housing. The actuator consists of an 
integrated controller and a gear train that controls the position of the sliding nozzle ring. The actuator uses a signal 
from the Engine Control Module (ECM) to control the relationship between the sliding nozzle ring and turbine 
blades. 

Moving the nozzle ring rearward or forward redirects the exhaust flow so that the turbine wheel spins faster or 
slower as needed 

• If the sliding nozzle is moved rearward, the turbocharger builds more pressure (turbine wheel moves faster) 
• If the sliding nozzle is moved forward, the turbocharger builds less pressure (turbine wheel moves slower) 

VGT EXHAUST BRAKE 
The VGT Exhaust Brake works in conjunction with the engine and transmission to provide an integrated braking 
system to help slow the vehicle. This is commonly referred to as exhaust braking. Braking power is achieved by 
modulating the sliding nozzle ring to restrict the flow of exhaust gasses from the engine, this will create high back 
pressure on the engine. The high back pressure creates a high level of resistance to the motion of the pistons within 
the engine and this resistance is used to reduce engine speed and thus vehicle. 

The exhaust brake feature will only function when the Exhaust Brake Switch to the ON position. With the switch in 
the ON Position and the vehicle moving faster then 5 MPH; the exhaust brake will automatically operate when pres
sure is removed from the accelerator pedal allowing the ECM to see 0% throttle and 0% fuel delivery. 

REMOVAL 
1. Disconnect the battery negative cables. 

2. Raise vehicle on hoist. 

3. Drain cooling system (Refer to 7 - COOLING -
STANDARD PROCEDURE). 

4. Remove air filter housing (Refer to 9 - ENGINE/AIR 
INTAKE SYSTEM/AIR CLEANER HOUSING -
REMOVAL). 

5. Disconnect turbocharger actuator electrical connec-
tor (1). 

6. Remove turbocharger actuator mounting bolts (3). 

7. Remove turbocharger actuator (2). 

8. Clean mounting surface. 
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INSTALLATION 
1. Clean turbocharger actuator housing and turbo

charger mounting surfaces. 

2. Position turbocharger actuator in engine compart-
ment so gear will be free to rotate. 

3. Connect turbocharger actuator electrical connector. 

4. Connect negative battery cable. 

5. Using a scan tool function "MISC FCN" under ECU, 
perform TURBO ACTUATOR PRE-ALIGN. 

NOTE: Do not turn key OFF after performing 
TURBO ACTUATOR PRE-ALIGN procedure. This 
holds the actuator gear in position for installation. 

CAUTION: Use only turbocharger actuator grease 
supplied in the service kit. Use of any other type 
of grease or too much grease may result in dam
age to turbocharger. Use the full amount of grease 
supplied with the service kit. 

6. Apply grease to turbocharger actuator sector gear in a line across center of all teeth. 

7. Install O-ring on turbocharger actuator. 

8. If necessary, rotate sector gear clockwise (rear
ward) and insert small end of alignment tool (or 
0.125 in. pin or a 1/8 in drill.) through sector gear 
until it engages the alignment hole in turbocharger 
bearing housing and sector gear will not rotate. If 
alignment pin does not engage hole in turbo
charger bearing housing, variable geometry mech
anism is not opening completely, refer to (Refer to 
11 - EXHAUST SYSTEM/TURBOCHARGER SYS
TEM/TURBOCHARGER - DIAGNOSIS AND TEST
ING). 

9. Install guide pins on turbocharger. 

10. Remove alignment pin from turbocharger actuator 
sector gear. Turbocharger actuator sector gear 
must stay in this position, rotated fully clockwise 
while installing actuator. 

11. Position turbocharger actuator on guide pins and 
install. 

12. Install two mounting screws. Hand tighten only. 
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13. Remove guide pins. Install remaining two mounting screws. Tighten mounting screws in a cross pattern to 11 
N·m (96 in. Ibs.). 

14. Using scan tool, perform TURBO ACTUATOR SELF CALIBRATE procedure. 

NOTE: If the TURBO ACTUATOR SELF CALIBRATE procedure fails, remove actuator and repeat installation 
one additional time. If this fails to clear error, replace turbocharger. 

15. Place ignition in the OFF position. 

16. Install air filter housing (Refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR CLEANER HOUSING - INSTALLA
TION). 

17. Fill cooling system (Refer to 7 - COOLING - STANDARD PROCEDURE). 
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SENSOR-TURBOCHARGER SPEED 

REMOVAL 

CAUTION: Do not use a screw driver or tool to pry 
sensor out of the turbocharger bearing housing. 
Damage to sensor may result. If sensor is dam
aged during removal, install a new sensor. 

1. Disconnect negative battery cable. 

2. Remove turbocharger oil supply line. 

3. Disconnect speed sensor electrical connector. 

4. Remove turbocharger speed sensor mounting bolt 
(1 ). 

5. Remove turbocharger speed sensor (2). 

INSTALLATION 
1. Install turbocharger speed sensor. 

2. Install turbocharger speed sensor mounting bolt. 

3. Tighten bolt to 10 N·m (89 in. Ibs.). 

4. Connect speed sensor electrical connector. 

5. Install turbocharger oil supply line. Tighten fitting to 
24 N·m (18 ft. Ibs.) 



COOLER-CHARGE AIR AND PLUMBING 

DESCRIPTION 
The charge air system consists of the charge air cooler piping, charge air cooler and intake air grid heater. 

The Charge Air Cooler is a heat exchanger that uses air flow from vehicle motion to dissipate heat from the intake 
air. As the turbocharger increases air pressure, the air temperature increases. lowering the intake air temperature 
increases engine efficiency and power. 

OPERATION 
Intake air is drawn through the air cleaner and into the turbocharger compressor housing. Pressurized air from the 
turbocharger then flows forward through the charge air cooler located in front of the radiator. From the charge air 
cooler the air flows back into the intake manifold. 

DIAGNOSIS AND TESTING 

LEAKS 
Low turbocharger boost pressure and fow engine per
formance can be caused by leaks in the charge air 
cooler or plumbing. Fuel staining on the exhaust man
ifold can also be an indication that there are leaks in 
the air system. The following procedure outlines how 
to check for leaks in the charge air cooler system. 

This procedure can also be used to check for leaks in 
the wastegate signal line or the wastegate canister. 

1. Loosen clamp and remove air inlet hose from tur
bocharger. 

2. Insert Special Tool 9022 Adapter and tool 9861 into 
the turbocharger inlet. Tighten tool clamp to 8 N·m 
(72 in. Ibs.). 

CAUTION: Do not apply more than 138 kPa (20 
psi) air pressure to the charge air cooler system, 
severe damage to the charge air cooler system 
may occur. 

3. Connect a regulated air supply to air fitting on Tool 
9022 Adapter. Apply 27.5 - 55 kPa (4 - 8 psi) to 
Tool 9861. 

4. Using soapy water check the rubber sleeves, clamps, charge air cooier and intake manifold for leaks. 

5. Using soapy water check for leaks at the wastegate signal line, wastegate canister and wastegate command 
valve. 
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REMOVAL 

WARNING: IF THE ENGINE WAS JUST TURNED 
OFF, THE AIR INTAKE SYSTEM TUBES MAY BE 
HOT. 

1. Disconnect the battery negative cables. 

2. Discharge the AlC system (Refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE) and remove the AlC condenser 
(Refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING/AiC CONDENSER - REMOVAL) (if AlC 
equipped). 

3. Remove the transmission auxiliary cooler (Refer to 
7 - COOLlNGfTRANSMISSIONITRANS COOLER -
REMOVAL). 

4. Remove intake air tubing from the charge air 
cooler. 

5. Remove the charge air cooler bolts. Pivot the 
charge air cooler forward and up to remove. 

CLEANING 

8087ef99 

CAUTION: Do not use caustic or acid based cleaners to clean the charge air cooler. Damage to the charge 
air cooler will result. 

NOTE: If internal debris cannot be removed from the cooler, the charge air cooler MUST be replaced. 

NOTE: Charge air cooler must be a room temperature for this procedure. 

1. If the engine experiences a turbocharger failure or any other situation where oil or debris get into the charge air 
cooler, the charge air cooler must be cleaned internally. 

2. Remove charge air cooler (Refer to 11 - EXHAUST SYSTEMfTURBOCHARGER SYSTEM/CHARGE AIR 
COOLER AND PLUMBING - REMOVAL) 

3. Position the charge air cooler so the inlet and outlet tubes are vertical. 

4. Flush the cooler internally with solvent such as mineral spirits in the direction opposite of normal air flow. 

5. Shake the cooler and lightly tap on the end tanks with a rubber mallet to dislodge trapped debris. 

6. Continue flushing until all debris or oil are removed. 

7. Rinse the cooler with hot soapy water to remove any remaining solvent. 

8. Rinse thoroughly with clean water and blow dry with compressed air. 

INSPECTION 
Visually inspect the charge air cooler for cracks, holes, or damage. Inspect the tubes, fins, and welds for tears, 
breaks, or other damage. Replace the charge air cooler if damage is found. 

Pressure test the charge air cooler using Charge Air Cooler Tester Kit No. 3824556. This kit is available through 
Cummins® Service Products. Instructions are provided with the kit. 
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INSTALLATION 
1. Position the charge air cooler. Install the bolts and 

tighten to 2 N·m (17 in. Ibs.) torque. 

2. Install the air intake system tubes to the charge air 
cooler. With the clamps in position, tighten the 
clamps to 11 N·m (95 in. Ibs.) torque. 

3. Install the transmission auxiliary cooler (if 
equipped) (Refer to 7 - COOLlNGrrRANSMIS
SIONrrRANS COOLER - INSTALLATION). 

4. Install the AlC condenser (if AlC equipped) (Refer 
to 24 - HEATING & AIR CONDITIONING/PLUMB
ING/AiC CONDENSER INSTALLATION). 
Recharge AlC system (Refer to 24 - HEATING & 
AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE). 

5. Connect the battery negative cables. 

6. Start engine and check for boost system leaks. 

8087ef99 
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BUMPERS 

SPECIFICATIONS 

TORQUE 

DESCRIPTION 

Front bumper center bracket nuts 

Front bumper stud plate nuts 

License plate hitch reinforcement bolts 

Rear bumper support bracket stud plate nuts 

Rear bumper support bracket to hitch bolts 

Rear bumper to hitch bolts 

N·m Ft. Lbs. 

95 70 
95 70 
54 40 
54 40 
54 40 
54 40 
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FRONT AIR DAM 

REMOVAL 
1. Remove the two outboard screws. 

2. Remove the three middle screws and remove the air dam. 

INSTALLATION 
1. Position the air dam onto the bumper and seat the carrot type fasteners fully. 
2. Starting at the center screw install the three middle screws. 
3. Install <the two outboard screws. 
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FRONT BUMPER 

REMOVAL 
1. If necessary, remove the charge air cooler, (Refer 

to 11 - EXHAUST SYSTEMffURBOCHARGER 
SYSTEM/CHARGE AIR COOLER AND PLUMBING 
- REMOVAL). 

2. Using a grease pencil or equivalent, mark the posi
tion of the bumper support bracket (5) on the frame 
rail tip (7) to aid installation. 

3. Disconnect the fog lamp electrical connector at the 
left frame rail. 

4. Support the bumper with a suitable lifting device. 

5. Remove the bumper support bracket (5) nuts and 
bolts (8 and 9) and remove bumper. 

INSTALLATION 
1. Install the bumper onto the frame rails (7) and posi

tion the wheelhouse splash shield into the support 
brackets (4). 

2. Install the bolts and nuts (8 and 9). 

3. Line up the bumper with the marks made previ
ously and tighten the bolts and nuts to 95 N·m (70 
ft. Ibs.). 

4. Check and adjust the bumper alignment as neces
sary (Refer to 23 - BODY/BODY STRUCTURE/ 
GAP AND FLUSH - SPECIFICATIONS). 

5. If necessary, install the charge air cooler, (Refer to 
11 - EXHAUST SYSTEMffURBOCHARGER SYS
TEM/CHARGE AIR COOLER AND PLUMBING 
INSTALLATION). 

80d4b332 

8Od4b332 
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FRONT FASCIA 

REMOVAL 

ST/SLT/SLT + 
1. Remove the two screws (4) at each trailing edge of 

the fascia. 

2. Remove the four push pin fasteners (5) from the 
upper edge of the close out panel. 

3. Using a trim stick (special tool #C-4755) or equiv
alent. carefully release the six lower clips and 
remove the close out panel. 

4. Using a trim stick or equivalent. carefully remove 
the step pad (1). 

5. Remove and discard the four push pin fasteners 
(5) and remove the fascia. 

SPORT 
1. Raise and support the vehicle (Refer to LUBRICA

TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE). 

DRIVE-ON HOIST • TWIN POST CHASSIS 

FRAME CONTACT HOIST 
• HOIST • FLOOR JACK 

8CeOfed6 
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2. Remove the three screws (3) at each trailing edge 
of the fascia. 

3. Remove the five lower screws (8). 

4. Remove and discard the four upper push pins (7). 

5. Using a trim stick (special tool #C-4755) or equiv
alent, carefully release the six lower clips and 
remove the close out panel. 

6. Using a trim stick or equivalent, carefully remove 
the step pad (1). 

7. Spread the fascia (2) out at the wheels and remove 
from the vehicle. 

INSTALLATION 

ST/SLT/SLT + 

NOTE: The left and right inboard bumper to 
bracket attachments must be secured before 
installing the fascia and step pad. 

1. Install the fascia. 

2. Position the close out panel and seat the 6 lower 
clips fully. 

3. Install four new upper push pin fasteners (5). 

4. Position the step pad (1) onto the fascia (2) and 
fully seat the attachment clips. 

5. Align the fascia to the fender with a 19 mm (0.75 
inch) gap and install the two screws at each trailing 
edge of the fascia. 

SPORT 

NOTE: The left and right inboard bumper to 
bracket attachments must be secured before 
installing the fascia and step pad. 

1. Position the fascia (2) onto the bumper. 

2. Position the step pad (1) onto the fascia (2) and 
fully seat the attachment clips. 

3. Install four new upper push pin fasteners (7). 

4. Install the five lower screws (8). 

5. Install the three screws (3) at each trailing edge of 
the fascia. 



REAR BUMPER 

REMOVAL 
1. Raise and support the vehicle (Refer to LUBRICA

TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE). 

2. Remove the license plate. 

3. Remove the bolts behind the plate. 

4. Disconnect the license plate light electrical connec
tors. 

5. Disconnect the trailer light connector electrical con
nection (if equipped). 

6. Remove the two bolts along the front upper edge 
of the bumper near the frame tips. 

7. Support the bumper with a suitable lifting device. 

8. Remove the bolts attaching the bumper support 
brackets (4) to the trailer hitch (1). 

DRIVE-ON HOIST ImlIilllll TWIN POST CHASSIS 

FRAME CONTACT 
HOIST 

I1UIlIlliJl HOIST 

• FLOOR JACK 

80aOied6 

B0fge01a 
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INSTALLATION 
1. Align the holes in the bumpers to the trailer hitch 

pins and install the bumper. 

2. Loosely install the hitch bolts (2) in the support 
bracket (4). 

3. Install the front upper edge to the trailer hitch bolts 
(2) and tighten to 54 N·m (40 ft. Ibs.). 

4. Install the license plate reinforcement to hitch bolts 
(2) and tighten to 54 N·m (40 ft. Ibs.). 

5. Tighten the left bumper bracket bolts (3) to 54 N·m 
(40 ft. Ibs.). 

6. Tighten the right bumper bracket bolts (3) to 54 
N·m (40 ft. Ibs.). 

7. Connect the trailer light connector electrical con
nection (if equipped). 

8. Connect the license plate light electrical connec
tors. 

9. Install the license plate. 

~
~- -.-,,/ 

o ' 
o r' r~,· ~ '. : . ' 

I <.l-

~'-.J 

80fgeOla 



FRAME 

WARNING 

WARNINGS 
Use eye protection when grinding or welding metal. Failure to do this could result in serious personal injury 
or death. 

Before proceeding with frame repair involving grinding or welding, verify that the vehicle fuel system is not 
leaking or in contact with the repair area. Failure to do this could result in serious personal injury or death. 

Do not allow an open flame or heat and metal spatter from arc welding to contact plastic body panels. Fire, 
explosion can result causing serious personal injury or death. 

When welded frame components are replaced, ensure that a complete penetration weld is achieved during 
installation. If not, dangerous operating conditions can result. 

Stand clear of cables or chains on pulling equipment during frame straightening operations. Failure to do 
this can result in serious personal iniury or death. 

Do not venture under a hoisted vehicle that is not supported on safety stands. Walking under an unsup
ported vehicle can result in serious personal injury or death. 

1500 series Dodge Ram Trucks (2002 and later) are not designed for snow plow equipment. The front col
lision repair tips must not be installed on any truck equipped with a snow plow, or even intended to be 
equipped with a snow plow. 

Do not reuse damaged fasteners. The quality of repair would be suspect. Failure to use only production 
fasteners or fasteners of equivalent hardness can result in loosening or failure of the part. Do not drill any 
holes in the frame that are not specifically outlined in this, or in other DaimlerChrysler procedures as frame 
rail failure can result causing serious personal injury or death. When using heat to straighten frame com
ponents, do not exceed 566°C (1050°F). If temperature is exceeded, metal fatigue can happen and result in 
serious personal injury or death. 

Use of Heat During Repair 

WARNING:: Chrysler Group engineering's position on the use of heat during collision repair is as follows: 
• Any body panel or frame component damaged which is to be repaired and reused, must be repaired 

using the "cold straightening" method. No heat may be used during the straightening process. 
• During rough straightening prior to panel replacement, damaged panels or frame components may be 

heated to assist in bodyHrame realignment. The application of heat must be constrained to the parts 
which will be replaced and not allowed to affect any other components. This "no heat" recommendation 
is due to the extensive use of high strength and advanced high strength steels in Chrysler Group prod
ucts. High-strength materials can be substantially and negatively affected from heat input which will not 
be obviously known to the repairer or consumer.lgnoring these recommendations may lead to serious 
compromises in the ability to protect occupants in a future collision event, reduce the engineered qual
ities and attributes, or decrease the durability and reliability of the vehicle.Failure to follow these instruc
tions may result in serious or fatal injury.This statement supersedes any previously released information 
by the Chrysler Group. 
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STANDARD PROCEDURE 

LIGHT DUTY FRONT FRAME RAIL TIP REPLACEMENT 

CAUTION: This procedure is designed to replace the front frame rail tips that have been damaged in the 
crush initiator zones. Prior to any cutting, the vehicle must be mounted on the appropriate frame repair 
equipment ("frame rack"), checked with three dimensional measuring equipment, and the necessary pull 
corrections made without the use of heat. (Refer to 13 - FRAME & BUMPERS/FRAME - SPECIFICATIONS -
FRAME DIMENSION) 
• If damage remains in the frame beyond, the area covered by this service part after the pull, the frame 

must be replaced in its entirety. 
• If damage to the front body structure is evident, repair the Front End Sheet Metal (FESM) fender rails as 

necessary. (Refer to 13 - FRAME & BUMPERS/FRAME - STANDARD PROCEDURE - HYDROFORM FENDER 
RAIL REPAIR) 

• Inspect all body mount bolts for damage and'repair if necessary. (Refer to 23 • BODY/EXTERIOR/BODY 
ISOLATORS - REMOVAL & INSTALLATION) 

CAUTION: Inspect the spare tire winch assembly for damage. If anyone or more of the following are evi~ 
dent, replace the winch assembly. 
• Indications 01 cracked or bulging plastic. 
• Housing flanges are bent or cracked. 
• If winch was loose before' repair. 
• If the rivet heads are separated from the housing in any way. 

aOd7b3bS 

1. Before proceeding with this repair procedure review the required service warnings and precautions. (Refer to 13 
- FRAME & BUMPERS/FRAME - WARNING) 

2. Disconnect and isolate the battery negative cable. 

3. Remove the front wheelhouse splash shield. (Refer to 23 - BODY/EXTERIOR/FRONT WHEELHOUSE SPLASH 
SHIELD - REMOVAL) 

4. Remove the bolts and position aside the wire harness and grounds, if required. 

5. Remove the front bumper. (Refer to 13 - FRAME & BUMPERS/BUMPERS/FRONT BUMPER - REMOVAL) 

6. Loosen and lower the stabilizer bar mount and bar. (Refer to 2 - SUSPENSION/FRONT/STABILIZER BAR -
REMOVAL) 



DR~~~~~~~~~~~~~~~~~~FRAME & BUMPERS 13-11 

7. Remove the bolt from the front cab mount (2) to the Front End Sheet Metal (FESM) bracket. 

818b4be1 

FRONT FRAME TIP 

CAUTION: Do not use any flame or plasma cutting equipment to cut the frame in this procedure. This is due 
to the inaccurate nature of the cut-line and the fact that the high temperatures achieved during flame or 
plasma cutting will change the metal characteristics and may weaken the frame and/or repair location. 

8. Using a reciprocating saw or equivalent tool, carefully cut 'and remove the damaged frame rail tip (2). Cut at the 
forward edge of the weld at the tip to frame joint (1); do not cut the main frame rail 
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818b4be1 

FRONT FRAME TIP 

9. Using a plasma cutter, remove the puddle weld (3) that attaches the frame tip to the frame rail. (Left side shown, 
Right similar.) 

10. With the puddle weld removed, grind any remain
ing weld and remove the remaining piece of the 
frame tip (1) from within the frame rail and dis
card. 

11. Smooth and square the cut edges of the original 
frame. 

12. Remove any burrs at the hole and frame edge 

CAUTION: Shield the surrounding area and com
ponents from exposure to the welding spatter and 
heat. 

13. Dry fit the new rail to verify alignment and make 
any adjustments as necessary 

14. Remove all internal and external OEM e-coat 
within 25 mm (1.0 in.) of the weld jOint on the 
replacement tip and the existing frame rail 

15. When correctly aligned, tack weld the new rail tip into place 

818b4bde 

FRAME CROSS SECTION 

16. Confirm that the alignment of the replacement frame rail tip is within speCifications. (Refer to 13 - FRAME & 
BUMPERS/FRAME - SPECIFICATIONS - FRAME DIMENSION) 
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17. Apply ring-fillet weld (3) into the ring-fillet weld 
hole on the replacement frame tip 

18. Start the ring-fillet welds at location (1) and follow 
around the circumference of the ring-fillet weld 
hole and end weld overlapping start point {2} 

FRONT FRAME TIP 

BOdae8c2 

818b4be1 

19. Welding at the tip to frame joint (1) should be performed in a skip (stitch) type method to minimize the heat 
buildup and frame distortion, utilizing the Weld Process Specifications (Refer to 13 - FRAME & BUMPERSI 
FRAME - SPECIFICATIONS - WELDING). 

20. Apply root pass welds to the joint, one quadrant at a time. switching to the opposite side of the frame rail for 
each quadrant. 

21. Clean the welds of any flux and other impurities before proceeding with the cover pass welds 

22. Apply the cover pass welds in the same manner as described above 

23. Confirm alignment of the replacement frame rail tip (Refer to 13 - FRAME & BUMPERS/FRAME - SPECIFICA
TIONS - FRAME DIMENSION) 

NOTE: Any burned surface coatings will need to be removed prior to application of corrosion preventative 
coatings. 

24. Dress the welded area and apply corrosion resistant coatings inside and out. 

a. Apply etch-primer to the inside of the frame rail repair area. 
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b. Inside the rail, inject a creeping wax based rust inhibitor compound through the existing holes in the frame 
ensuring 100% coverage including the space between the original frame rail and the reinforcing sleeve. 

c. Apply a durable top coat to the outside of the repair area. 

BOd7b3b5 

25. lighten bolt at the front cab mount (2) to the FESM bracket to 81 N·m (60 ft. Ibs.). 

26. Install and tighten the stabilizer bar. (Refer to 2 - SUSPENSION/FRONT/STABILIZER BAR - INSTALLATION) 

27. Install the front bumper. (Refer to 13 - FRAME & BUMPERS/BUMPERS/FRONT BUMPER - INSTALLATION) 

28. Install wire harness and grounds as necessary. 

29. Install the front wheelhouse splash shield. (Refer to 23 - BODY/EXTERIOR/FRONT WHEELHOUSE SPLASH 
SHIELD - REMOVAL) 

30. Reconnect and isolate the battery negative cable. 
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HYDROFORM FENDER RAIL REPAIR 

8Od7b:lbS 

CAUTION: This repair procedure assumes damage to the right or left hydroform fender rail (1). Prior to any 
repairs, the vehicle must be mounted on the appropriate frame repair equipment ("frame rack"), checked 
with three dimensional measuring equipment, and necessary pull corrections made. If damage exists in the 
hydroform fender rail, or cab beyond the area covered by this service procedure after dimensional correc
tions are made, the hydroform must be replaced in its entirety. Refer to 23 - BODY/BODY STRUCTUREI 
WELD LOCATIONS .. SPECIFICATIONS, when replacing the entire hydroform. 

CAUTION: Inspect the tire winch assembly for damage. If anyone or more of the following are evident, 
replace the winch assembly. 
• Indications of cracked or bulging plastic. 
• Housing flanges are 'bent or cracked. 
• If winch was loose before repair. 
• If the rivet heads are separated from the housing in any way. 

1. Before proceeding with this repair procedure review the required service warnings and precautions (Refer to 13 
- FRAME & BUMPERS/FRAME .. WARNING). 



2. Disconnect and isolate the battery negative cable. 

3. Remove the front wheelhouse splash shield (Refer 
to 23 BODY/EXTERIOR/FRONT WHEELHOUSE 
SPLASH SHIELD - REMOVAL). 

4. Remove the fender (Refer to 23 - BODY /EXTERI
OR/FRONT FENDER - REMOVAL). 

5. Remove the AlC condenser, if required (Refer to 24 
- HEATING & AIR CONDITIONING/PLUMBING/AiC 
CONDENSER - REMOVAL). 

6. Remove the AlC lines, if required. Refer to the 
Heating and Air Conditioning section of the manual 
for recommended procedures. 

7. Remove the radiator assembly (4) (Refer to 7 -
COOLING/ENGINE/RADIATOR - REMOVAL). 

6142f8ea 

aOdb1e2d 
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8. Remove the air cleaner and support bracket (1 - if 
required) (Refer to 9 - ENGINE/AIR INTAKE SyS
TEM/AIR CLEANER ELEMENT - REMOVAL). 

9. Remove the integrated power module (Refer to 8 -
ELECTRICAUPOWER DISTRIBUTION/INTE-
GRATED POWER MODULE· REMOVAL). 

10. Remove the bolts and position aside the wire har
ness and grounds, if required. 

8Od101eb 
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80d7b3b5 

11. Remove the upper radiator crossmember (4). (Refer to 23 - BODY/EXTERIOR/UPPER RADIATOR CROSS
MEMBER - REMOVAL). 

12. Remove the front ,lamp unit (5) (Refer. to 8 -
ELECTRICAULAMPS/LIGHTING - EXTERIOR/ 
FRONT LAMP UNIT - REMOVAL). 

6137tJ551 
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't: 

13. Remove the front cab mount to the Front End Sheet Metal bracket (FESM) bolt (2). 

14. Remove the bolts (5) attaching the lower radiator crossmember (6) to the hydroform fender rail (1). 

ALL DIMENSIONS ARE 
IN MILLIMETERS 

80d7b3b5 

80c62482 

CAUTION: Do not use any flame or plasma cutting equipment to cut the frame in this procedure. The inac
curate and high temperatures achieved during flame or plasma cutting will change the metal characteristics 
and may weaken the frame and/or repair location. 
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15. Using a reciprocating saw or equivalentl cut the fender rail and shotgun at a straight and square section of the 
hydroform and remove. 

16. Smooth and square the cut edges. 

17. Using the damaged structure as a reference cut the service part at the same location as the first cut. Smooth 
and square the cut edges. 

NOTE: The repair structure should butt up to the remaining structure and provide the same overall vehicle 
geometry. 

18. Fabricate 51 mm (2.0 in.) long repair inserts using scrap from the old structure or the replacement part. It will 
be necessary to split the inserts on each of their four sides to fit into the hydroform. 

19. Remove any paint or e-coat from the inserts and also to the interior and exterior of the hydroforms. 

20. Cut plug weld holes as described below. 
• On the upper rail, cut one 13 mm (0.5 in.) hole on each side of the rail, 25 mm (1.0 in.) from the butt joint of 

the tubes. 
• On the lower rail, cut one 13 mm (0.5 in.) hole on the top and bottom sides of the rail 25 mm (1.0 in.) from the 

butt joint of the tube. 
• On the lower rail, cut two 13 mm (0.5 in.) holes on the inner and outer sides of the rail 25 mm (1.0 in.) from 

the butt joint of the tube. 

CAUTION: Shield the surrounding area and components from exposure to the welding spatter and heat. 

21. Install the insert 1" into the replacement part and tack into place with a weld. (Refer to 13 - FRAME & 
BUMPERS/FRAME - SPECIFICATIONS - WELDING) 

22. Insert the service part into place and using the appropriate measuring equipment, verify the front end sheet 
metal bracket's location in all three (X,V, and Z) planes of space. 

23. Complete all 3600 plug welds. 

NOTE: Before the final welding, use three dimensional measuring equipment to ensure the part is in the 
correct location. Verify that tap plate extrusion at the bottom of the vertical post lines up with the isolator 
and hole in the frame perch mount. Also ensure the lower radiator closure tube is bolted into the forward 
shotgun ends. 

24. Complete welding by making a 3600 butt weld around the fender rails. 

25. Metal finish the exposed welds on the hydroforms. 

26. Dress the welded area and apply corrosion resistant coatings inside and out. 

a. Inside the rail, inject a creeping wax based rust inhibitor compound to the inside of the hydroforms ensuring 
100% coverage including the mating face between the fender rail sections and insert such that corrosion 
protection is restored in the internal cavity. 

b. Apply a durable top coat to the outside of the repair area. 
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80d7b:~b5 

27. Install the front cab mount bolt (2) if previously removed and tighten to 81 N·m (60 ft. Ibs.). 

28. Install the lower radiator crossmember (6) bolts (5) and tighten to 28 N·m (21 ft. Ibs.). 

29. Install the front lamp unit, (Refer to 8 - ELECTRI-
CAULAMPS/UGHTI NG EXTERIOR/FRONT 
LAMP UNIT - INSTALLATION). 

8137b551 
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80d7b3bS 

30. Install the upper radiator crossmember (4) (Refer to 23 - BODY/EXTERIOR/UPPER RADIATOR CROSSMEM
BER - INSTALLATION). 

31. Install the wire harness and ground if previously removed and install the bolts. 

32. Install the integrated power module, if previously 
removed (Refer to 8 - ELECTRICAUPOWER DIS
TRIBUTION/INTEGRATED POWER MODULE -
INSTALLATION) 

BOd101eb 
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33. Install the air cleaner bracket and air cleaner (1), 
if previously removed (Refer to 9 - ENGINE/AIR 
INTAKE SYSTEM/AIR CLEANER ELEMENT -
INSTALLATION). 

34. Install the radiator assembly (4) (Refer to 7 -
COOLING/ENGINE/RADIATOR - INSTALLATION). 

8Odb1e2d 
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35. Install the AlC lines, if previously removed. Refer 
to the Heating and Air Conditioning section of the 
manual for the recommended procedures. 

36. Install the AlC condenser, if previously removed 
(Refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING/AiC CONDENSER - INSTALLATION). 

37. Install the fender (Refer to 23 - BODY/EXTERI
OR/FRONT FENDER - INSTALLATION). 

38. Install the front wheelhouse splash shield. (Refer 
to 23 - BODY/EXTERIOR/FRONT WHEELHOUSE 
SPLASH SHIELD - INSTALLATION) 

39. Reconnect the battery negative cable. 

SPECIFICATIONS 

WELD PROCESS 

814218ea 

CAUTION: All welds should conform to DaimlerChrysler vehicle engineering process standard "PS 9472", 

WELDING PARAMETERS 

WELDING PROCESS FLUX CORED ARC 
GAS METAL ARC SHIELDED METAL ARC 

(MIG)* (STICK) 

Material Thickness 3.7 mm to 4.2 mm 3.7 mm to 4.2 mm 3.7 mm to 4.2 mm 

Electrode Type Lincoln Electrical Co. AWS ER70S-3 ** AWS E 7018 
Product #: NR-211 MP (Do Not Substitute) 
(Do Not Substitute) 

Electrodes Size Inches .045 Tubular .035 Solid 3/321/ 

Electrode Stick Out 3/8" - 1/2" 1/2" - 5/8/1 N/A 

Polarity Electrode "-" Electrode "+" Electrode "+" 
Work Piece "+11 Work Piece "-" Work Piece "-" 



WELDING PROCESS FLUX CORED ARC 
GAS METAL ARC SHIELDED METAL ARC 

(MIG)* (STICK) 

Shielding Gas Self Shielded 75% Ar Self Shielded 
25% CO2 

Gas Flow Rate N/A 25 - 35 CFM N/A 

Wire Feed Speed 110 - 130 Vertical Down 245 - 250 Vertical Down N/A 
(inches per minute) 70 - 90 Flat & Overhead 210 - 225 Flat & 

Overhead 

Approximate Amperage 

Vertical 110 - 130 175 85 (3132" Diameter) 

Flat & Overhead 70 - 90 155 90 (3/32" Diameter) 

Voltage 15 - 18 19 - 20 N/A 

Direction of Welding 

Vertical Vertical Down Hill (only) Vertical Down Hill (only) Vertical - Up Hill (only) 

Flat & Overhead Flat - Push or Drag Flat - Push or Drag Flat - Drag 
*Flrst choice - Gas Metal Arc welding Process: Butt JOints - apply two layers (passes) of weld metal. First pass 
should only fill approximately 1/2 the thickness. Vertical position welds - maintain electrode wire at leading edge of 
weld puddle while traveling down hill to produce maximum penetration into the sleeve. These techniques work for 

FCAW as well. 
**E7018 new electrodes may be exposed to the atmosphere for up to ten hours with no harmful effect. 

Reconditioning schedules should come from the manufacturer. 

FRAME DIMENSIONS 

NOTE: Frame dimensions are listed in metric scale. All dimensions are from center to center of Principal 
Locating Point (PLP), or from center to center of PLP and fastener location. 

VEHICLE PREPARATION 
Position the vehicle on a level work surface. Using screw or bottle jacks, adjust the vehicle PLP heights to the 
specified dimension above a level work surface. Vertical dimensions can be taken from the work surface to the 
locations indicated were applicable. 

INDEX 

DESCRIPTION FIGURE 

1500 STANDARD CAB - 2 WHEEL DRIVE 1 

1500 STANDARD CAB - 4 WHEEL DRIVE 2 

1500 QUAD CAB - 2 WHEEL DRIVE 3 

1500 QUAD CAB - 4 WHEEL DRIVE 4 

140.5 IN WHEELBASE - HEAVY DUTY - 2 WHEEL DRIVE 5 

140.5 IN WHEELBASE - HEAVY DUTY - 4 WHEEL DRIVE 6 

160.5 IN WHEELBASE - 2500 - 2 WHEEL DRIVE 7 

160.5 IN WHEELBASE - 2500 - 4 WHEEL DRIVE 8 

160.5 IN WHEELBASE - 3500 - 2 WHEEL DRIVE 9 

160.5 IN WHEELBASE - 3500 - 2 WHEEL DRIVE 10 

FRONT FRAME (COMMON) - 4500/5500 11 

144.5" WHEELBASE - 4500/5500 12 

164.5" WHEELBASE - 4500/5500 13 

168.5" WHEELBASE - 4500/5500 14 
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DESCRIPTION FIGURE 

192.5" WHEELBASE - 4500/5500 15 

204.5" WHEELBASE - 4500/5500 16 
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8166a 

Fig. 4 1500 QUAD CAB - 4 WHEEL DRIVE 
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Fig. 6 140.5 IN WHEELBASE - HEAVY DUTY - 4 WHEEL DRIVE 
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Fig. 7 160.5 IN WHEELBASE - 2500 - 2 WHEEL DRIVE 
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Fig. 9 160.5 IN WHEELBASE· 3500 ·2 WHEEL DRIVE 
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632.3 457.2 

o DATUM 

ALL DIMENSIONS ARE IN MILLIMETERS 
81daea22 

Fig. 11 FRONT FRAME (COMMON) - 450015500 
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TORQUE 

TORQUE SPECIFICATIONS 

DESCRIPTION N·m Ft. Lbs. 

Cab mount bolts 81 60 

Cargo box bolts 108 80 

Front crossmember bolts - 2WD (light duty only) 61 45 

Front crossmember bolts - 2WD (heavy duty only) 75 55 

Front crossmember bolts - 4WD (light duty only) 102 75 

Front skid plate bolts 34 25 

Lower bumper support bracket bolt 54 40 

Radiator crossmember bolts - lower 28 21 

Radiator crossmember bolts - upper 28 21 

Rear crossmember (light duty only) 102 75 

Rear crossmember (heavy duty only) 115 85 

Rear spring shackle bolts 163 120 

Spare tire winch bolts 41 30 

Trailer hitch reinforcement bracket bolt 170 125 

Transfercase skid plate bolts . 34 25 

Transercase skid plate crossmember bolts 34 25 

Transmission mount to crossmember nuts 54 40 



FRONT CROSSMEMBER 

REMOVAL 
1. Raise and support the vehicle (Refer to LUBRICA

TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE). 

2. Remove the front skid plate (2 - if equipped) (Refer 
to 13 - FRAME & BUMPERS/FRAME/FRONT SKID 
PLATE - REMOVAL). 

,AI DRIVE-ON HOIST • TWIN POST CHASSIS 

• 
FRAME CONTACT HOIST 
HOIST • FLOOR JACK 

BOaOled6 



DR ------------------- FRAME & BUMPERS 13 - 45 

3. On the 2WD models, remove the bolts (2) and 
remove the crossmember (1). 

4. On the 4WD models, remove the bolts (1) and 
remove the crossmember (2). 

INSTALLATION 
1. Install the crossmember (1). 

2. Install the bolts (2); 
• On light duty 2WD vehicles, tighten the bolts to 

61 N·m (45 ft. Ibs.) . 
• On heavy duty 2WD vehicles, tighten the bolts to 

75 N·m (55 ft. Ibs.). 

80d4egee 
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3. On 4WD models, install the crossmember (2). 

4. Install the bolts (1) and tighten to 102 N·m (75 ft. 
Ibs.). 

5. Install the front skid plate, if equipped (2) (Refer to 
13 - FRAME & BUMPERS/FRAME/FRONT SKID 
PLATE - INSTALLATION) 

80d4egee 
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FRONT SKID PLATE 

REMOVAL 
1. Raise and support the vehicle (Refer to LUBRICA

TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE). 

2. Remove the bolts {3}. 

3. Slide skid plate (2) back off of the crossmember (1) 
and remove. 

m DRIVE-ON HOIST • ~:~:OST CHASSIS 

• 
FRAME CONTACT 
HOIST • FLOOR JACK 

80a0fed6 
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INSTALLATION 
1. Snap the rear tabs over the front crossmember (1) 

and install the skid plate (2). 

2. Install the bolts (3) and tighten to 34 N·m (25 ft. 
Ibs.). 
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FRONT TOW HOOK ASSEMBLY 

REMOVAL 
1. Remove front bumper (Refer to 13 - FRAME & 

BUMPERSffiUMPER~FRONT BUMPER 
REMOVAL). 

2. Remove the bolts (2) and remove the tow hook 
assembly (3). 

3. If the vehicle is a Heavy Duty. then remove the 
bolts (1) and remove the tow hook (2). 

80d4b332 

8121e9b7 
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INSTALLATION 
1. Install the tow hook assembly (3) and bolts (2) 

hand tight. 

2. If vehicle is a Heavy Duty. install the tow hook (2) 
and bolts (1) hand tight. 

3. Install the front bumper (Refer to 13 - FRAME & 
BUMPERS/BUMPERS/FRONT BUMPER 
INSTALLATION). 

4. Line up the tow hooks/tow hook assembly and 
tighten the bolts to 68 N·m (50 ft. Ibs.). 

a121e9b7 

80d4b332 



DR~~~~~~~~~~~~~~~~~~FRAME & BUMPERS 13-51 

TRANSMISSION CROSSMEMBER 

REMOVAL 
1. Raise and support the vehicle (Refer to LUBRICA

TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE). 

2. Remove the transfer, case skid plate (3 - if 
equipped) (Refer to 13 - FRAME & BUMPERS/ 

-FRAMEITRANSFER CASE SKID PLATE -
REMOVAL). 

III DRIVE-ON HOIST • TWIN POST CHASSIS 

• 
FRAME CONTACT HOIST 
HOIST • FLOOR JACK 

eOaOfed6 
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3. Support the transmission (1) with a transmission 
jack (2) or suitable lifting device. 

4. 2WD Vehicles - Remove the transmission mount 
nuts (3). 

5. Remove the bolts and remove the crossmember 
(2). 

6. 4WD Vehicles - Remove the transmission mount 
nuts (5). 

7. Remove the bolts (3) and remove the crossmem
ber (4). 



INSTALLATION 
1. On Light Duty Vehicles. install the crossmember 

(2) and the bolts (4). Tighten the bolts to 102 N·m 
(75 ft. Ibs.). 

2. Install the transmission mount nuts and tighten to 
54 N·m (40 ft. Ibs.). 

3. On Heavy Duty Vehicles, install the crossmember 
(4) and the bolts (3). lighten the bolts to 115 N·m 
(85 ft. Ibs.). 

4. Install the transmission mount nuts and tighten to 
54 N·m (40 ft. Ibs.). 

5. Remove the transmission support (2). 
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6. Install the transfer case skid plate (3 - if equipped) 
(Refer to 13 - FRAME & BUMPERS/FRAMEI 
TRANSFER CASE SKID PLATE - INSTALLATION). 
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-rRAILER HITCH 

REMOVAL 
1. Remove the rear bumper (Refer to 13 - FRAME & BUMPERS/BUMPERS/REAR BUMPER - REMOVAL). 

2. On Light Duty Vehicles, remove the hitch bolts (7) 



3. On Heavy Duty Vehicles, remove the hitch bolts (8) 

4. Disconnect all wire harness support push pins. 

5. Remove the rear two cargo box bolts (3) and 
loosen the remaining bolts (Refer to 23 - BODY/ 
EXTERIOR/CARGO BOX - REMOVAL). 

6. Using a suitable lifting device, lift and support the 
rear of the cargo box and remove the hitch. 

S120eced 
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INSTALLATION 

1. On Light Duty Vehicles, install the hitch (5) onto the frame rails and make sure the locators (1 and 2) on the 
inside of the hitch brackets are engaged with the holes in the top of the frame rails properly. 

2. Install the hitch bolts (7) and tighten to 170 N·m (125 ft. tbs.). 

3. Connect all wire harness support push pins. 
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812Qeced 

4, On Heavy Duty Vehiclesi install the hitch (5) onto the frame rails and make sure the locators (1 and 2) on the 
inside of the hitch brackets are engaged with the holes in the top of the frame rails properly. 

5. Install the hitch bolts (8) and tighten to 170 N·m (125 ft. Ibs.). 

6. Connect all wire harness support push pins. 

7. Lower the cargo box and install the rear bolts (3) 
(Refer to 23 - BODY IEXTERIOR/CARGO BOX -
INSTALLATION), 

8. Install the rear bumper (Refer to 13 - FRAME & 
BUMPERS/BUMPERS/REAR BUMPER 
INSTALLATION). 



TRANSFER CASE SKID PLATE 

REMOVAL 
1. Raise and support the vehicle (Refer to LUBRICA

TION & MAINTENANCE/HOISTING - STANDARD 
PROCEDURE). 

2. Support the skid plate (3) and remove the bolts (4). 

3. Remove the skid plate (3). 

4. Support the skid plate crossmember (2) and 
remove the bolts (1). 

5. Remove the skid plate crossmember (2). 

DRIVE-ON HOIST • TWIN POST CHASSIS 

FRAME CONTACT HOIST 
• HOIST • FLOOR JACK 

80aOfed6 
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INSTALLATION 
1. Install the skid plate crossmember (2) and bolts (1). 

2. Tighten the bolts (1) to 34 N·m (25 ft. Ibs.). 

3. Install the skid plate (3) and bolts (4). 

4. Tighten the bolts (4) to 34 N·m (25 ft. Ibs.). 

801ge543 
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FUEL DELIVERY - GAS 

STANDARD PROCEDURE 

STANDARD PROCEDURE - FUEL SYSTEM PRESSURE RELEASE 
Use following procedure if the fuel injector rail is, or is not equipped with a fuel pressure test port. 

A separate fuel pump relay is no longer used. A 
circuit within the TIPM (Totally Integrated Power 
Module) is used to control the electric fuel pump 
located within the fuel pump module. The TIPM (1) 
is located in the engine compartment in front ot 
the battery. 

1. Remove fuel fill cap. 

817c34aa 

2. On bottom of vehicle, disconnect fuel pump module electrical connector. This can be accomplished at either of 
the two connectors (1) or {2}. 

3. Start and run engine until it stalls. 
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4. Attempt restarting engine until it will no longer run. 

5. Turn ignition key to OFF position. 

6. Place a rag or towel below fuel line quick-connect fitting at fuel rail. 

7. Disconnect quick-connect fitting at fuel rail. Refer to Quick-Connect Fittings. 

8. Reconnect fuel pump module electrical connector on bottom of vehicle. 

9. One or more Diagnostic Trouble Codes (DTe's) may have been stored in PCM memory due to disconnecting 
fuel pump module circuit. A diagnostic scan tool must be used to erase a DTe. 

STANDARD PROCEDURE - DRAINING FUEL TANK 

GAS POWERED 

WARNING: The fuel system may be under constant fuel pressure even with the engine off. This pressure 
must be released before servicing fuel tank. 

Two different procedures may be used to drain fuel tank: through the fuel fill fitting on tank, or using a diagnostic 
scan tool to activate the fuel pump relay. Due to a one-way check valve installed into the fuel fill opening fitting at 
the tank, the tank cannot be drained conventionally at the fill cap. 

The quickest draining procedure involves removing the rubber fuel fill hose at the fuel tank. 

As an alternative procedure, the electric fuel pump may be activated allowing tank to be drained at fuel rail con
nection. Refer to diagnostic scan tool for fuel pump activation procedures. Before disconnecting fuel line at fuel rail, 
release fuel pressure. Refer to the Fuel System Pressure Release Procedure for procedures. Attach end of special 
test hose tool number 6631 or 6539 at fuel rail disconnection (tool number 6631 is used on 5/16" fuel lines while 
tool number 6539 is used on 3/811 fuel lines). Position opposite end of this hose tool to an approved gasoline drain
ing station. Activate fuel pump and drain tank until empty. 

If electric fuel pump is not operating, fuel must be drained through fuel fill fitting at tank. Refer to following proce
dures. 

1. Release fuel system pressure. 

2. Raise vehicle. 

3. Thoroughly clean area around fuel fill fitting and rubber fuel fill hose at tank. 

4. If vehicle is equipped with 4 doors and a 6 foot (short) box, remove left-rear tire/wheel. 

5. Loosen clamp and disconnect rubber fuel fill hose at tank fitting. Using an approved gas holding tank, drain fuel 
tank through this fitting. 

DIESEL POWERED 
Two different procedures may be used to drain fuel tank: through the fuel fill fitting on tank, or using a diagnostic 
scan tool to activate the fuel pump relay. Due to a one-way check valve instatied into the fuel fill opening fitting at 
the tank, the tank cannot be drained conventionally at the fill cap. 

The quickest draining procedure involves removing the rubber fuel fill hose at the fuel tank. 

As an alternative procedure, the electric fuel pump may be activated allowing tank to be drained at fuel rail con
nection. Refer to diagnostic scan tool for fuel pump activation procedures. Attach end of special test hose tool num
ber 6631 or 6539 at fuel rail disconnection (tool number 6631 is used on 5/16" fuel lines while tool number 6539 is 
used on 3/8" fuel lines). Position opposite end of this hose tool to an approved diesel fuel draining station. Activate 
fuel pump and drain tank until empty. 

If electric fuel pump is not operating, fuel must be drained through fuel fill fitting at tank. Refer to following proce
dures. 

1. Release fuel system pressure. 

2. Raise vehicle. 

3. Thoroughly clean area around fuel fill fitting and rubber fuel fill hose at tank. 

4. If vehicle is equipped with 4 doors and a 6 foot (short) box, remove left-rear tire/wheel. 

5. Loosen clamp and disconnect rubber fuel fill hose at tank fitting. Using an approved diesel fuel holding tank, 
drain fuel tank through this fitting. 
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SPECIFICATIONS 

FUEL SYSTEM PRESSURE 
58 psi +/- 2 psi 

TORQUE - EXCEPT DIESEL 

DESCRIPTION N·m Ft. Ibs. In.lbs. 

Accelerator Pedal Bracket 12 - 105 
Mounting 

Accelerator Pedal Position 3 - 30 
Sensor Bracket-to-Battery 

Tray Bolts 

Crankshaft Position 28 21 -
Sensor - 3.7L 

Crankshaft Position 28 21 -
Sensor - 4.7L 

Crankshaft Position 12 - 105 (+/-20) 
Sensor - 5.7L 

Camshaft Position Sensor 12 - 106 
- 3.7L 

Camshaft Position Sensor 12 - 106 
- 4.7L 

Camshaft Position Sensor 12 9 105 (+/-) 20 
- 5.7L 

EVAP Canister- to-Bracket 8.5 - 75 
Nuts 

EVAP Canister-to-Frame 34 25 
Bolts 

Fuel Filler Hose Clamp at 3 - 30 
Tank 

Fuel Filler Housing-to- 2 - 17 
Body Screws 

Fuel Rail Mounting Bolts - 11 -
100 

3.7L 

Fuel Rail Mounting Bolts - 11 - 100 
4.7L 

Fuel Rail Mounting Bolts - 11 - 100 
5.7L 

Fuel Tank Mounting Straps 41 30 -
Fuel Tank Mounting Bolts - 55 41 -

52 Gallon Tank 

Map Sensor Mounting 3 - 25 
Screws - 3.7L 

Map Sensor Mounting 3 - 25 
Screws - 4.7L 

PCM-to-Mounting Bracket 4 - 35 
Mounting Screws 

Throttle Body Mounting 7.5 - 65 
Bolts - 3.7L 



DESCRIPTION N·m Ft. Ibs. In.lbs. 

Throttle Body Mounting 7.5 - 65 
Bolts - 4.7L 

Throttle Body Mounting 5.6 - 50 
Bolts - S.7L 

Oxygen Sensors 41 30 -
Ignition COil Mounting 11 - 100 

Bolts 



SPECIAL TOOLS 

FUEL SYSTEM 

TEST KIT, FUEL PRESSURE #5069 

ADAPTERS, FUEL PRESSURE TEST - #6539 
AND/OR #6631 

LOCKRING REMOVERANSTALLER #9340 

SPANNER WRENCH - #6856 

FITTING, AIR METERING - #6714 

02S (OXYGEN SENSOR) REMOVERANSTALLER -
#C-4907 
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REGULATOR-FUEL PRESSURE 

DESCRIPTION 
The fuel pressure regulator is located in the fuel pump module assembly and is non~selViceable. 
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SENSOR-FUEL LEVEL SENDING UNIT 

DESCRIPTION 
The fuel gauge sending unit (fuel level sensor) is attached to the fuel pump module. The sending unit consists of a 
float, an arm, and a variable resistor track (card). 

The sensor is non-servicable. If replacement is necessary, the fuel pump module assembly must be replaced. 
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LINES-FUEL 

DESCRIPTION 
Also refer to Quick-Connect Fittings. 

WARNING: The fuel system may be under a constant pressure (even with the engine off). Before servicing 
any fuel system hoses, fittings, lines, or most components, fuel system pressure must be released. Refer to 
the fuel system pressure release procedure. 

The linesltubes/hoses used on fuel injected vehicles are of a special construction. This is due 10 the higher fuel 
pressures and the possibility of contaminated fuel in this system. If it is necessary to replace these lines/tubes/ 
hoses, only those marked EFM/EFI may be used. 

If equipped: The hose clamps used to secure rubber hoses on fuel injected vehicles are of a special roUed edge 
construction. This construction is used to prevent the edge of the clamp from cutting into the hose. Only these rolled 
edge type clamps may be used in this system. All other types of clamps may cut into the hoses and cause high
pressure fuel leaks. 

Use new original equipment type hose clamps. 
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FITTING-QlIICK CONNECT 

DESCRIPTION 

Different types of quick-connect fittings are used to attach the various fuel system components, lines and tubes. 
These are: a single-button type, a two-button type, a pinch type, a single-tab type, a two-tab type or a plastic 
retainer ring type. Some are equipped with safety latch clips. Some may require the use of a special tool for dis
connection and removal. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/QUICK CONNECT FITTING - STANDARD 
PROCEDURE) 

CAUTION: Before separating a quick-connect fitting, pay attention to what type of fitting is being used by 
referring to Quick-Connect Fitting Removal. This will prevent unnecessary fitting or fitting latch breakage. 

CAUTION: The interior components (O-rings, clips) of quick-connect fittings are not serviced separately, but 
new plastic spacers and latches are available for some types. If service parts are not available, do not 
attempt to repair the damaged fitting or fuel line (tube). If repair is necessary, replace the complete fuel line 
(tube) assembly. 

STANDARD PROCEDURE - QUICK-CONNECT FITTINGS 
Different types of quick-connect fittings are used to attach the various fuel system components, lines and tubes. 
These are: a single-button type, a two-button type, a pinch type, a single-tab type, a two-tab type or a plastic 
retainer ring type. Some are equipped with safety latch clips. Some may require the use of a special tool for dis
connection and removal. 

DISCONNECTING 

WARNING: The fuel system is under a constant pressure (even with engine off). Before servicing any fuel 
system hose, fitting or line, fuel system pressure must be released. Refer to fuel system pressure release 
procedure. 

CAUTION: Before separating a quick-connect fitting, pay attention to what type of fitting is being used by 
referring to Quick-Connect Fitting Removal. This will prevent unnecessary fitting or fitting latch breakage. 

CAUTION: The interior components (O-rings, clips) of quick-connect fittings are not serviced separately, but 
new plastic spacers and latches are available for some types. If service parts are not available, do not 
attempt to repair the damaged fitting or fuel line (tube). If repair is necessary, replace the complete fuel line 
(tube) assembly. 

1. Perform fuel pressure release procedure. Refer to Fuel Pressure Release Procedure. 

2. Disconnect negative battery cable from battery. 

3. Clean fitting of any foreign material before disassembly. 
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4. Single-Button Type Fitting: This type of fitting is 
equipped with a single push-button (2) located on 
the quick-connect fitting. 

5. The push-button is attached to two internal latches 
(1). To disconnect, press on push-button with your 
thumb and unlatch fitting from fuel line. Special 
tools are not required for disconnection. DO NOT 
ATTEMPT TO PRY OR PULL UP ON PUSH-BUT
TON. LATCHES WILL BE BROKEN. 

812bc64f 

812bc655 
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6. Perform fuel pressure release procedure. Refer to 
Fuel Pressure Release Procedure. 

7. Disconnect negative battery cable from battery. 

8. Clean fitting of any foreign material before disas
sembly. 

9. 2-Button Type Fitting: This type of fitting (1) is 
equipped with a push-button located on each side 
of quick-connect fitting (2). Press on both buttons 
simultaneously for removal. Special tools are not 
required for disconnection. 

10. Pinch-Type Fitting: This fitting (1) is equipped 
with two finger tabs (2). Pinch both tabs together 
while removing fitting. Special tools are not 
required for disconnection. 

8Od85327 
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11. Single-Tab Type Fitting: This type of fitting (3) is 
equipped with a single pull tab (1). The tab is 
removable. After tab is removed, quick-connect fit
ting can be separated from fuel system compo· 
nent. Special tools are not required for 
disconnection. 

12. Press release tab on side of fitting to release pull 
tab (1). If release tab is not pressed prior to 
releasing pull tab, pull tab will be damaged. 

13. While pressing release tab on side of fitting, use 
screwdriver (2) to pry up pull tab. 

14. Raise pull tab until it separates from quick-con
nect fitting. 

15. Two-Tab Type Fitting: This type of fitting (2) is 
equipped with tabs located on both sides of fitting 
(1). The tabs are supplied for disconnecting quick
connect fitting from component being serviced. 

a. To disconnect quick-connect fitting, squeeze 
plastic retainer tabs (1) against sides of quick
connect fitting with your fingers. Tool use is not 
required for removal and may damage plastic 
retainer. 

b. Pull fitting from fuel system component being 
serviced. 

c. The plastic retainer will remain on component 
being serviced after fitting is disconnected. The 
O-rings and spacer will remain in quick-connect 
fitting connector body. 

8087037c 
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16. Plastic Retainer Ring Type Fitting: This type of 
fitting can be identified by the use of a full-round 
plastic retainer ring (4) usually black in color. 

a. To release fuel system component from quick~ 
connect fitting, firmly push fitting towards com~ 
ponent being serviced while firmly pushing 
plastic retainer ring into fitting (6). With plastic 
ring depressed, pull fitting from component. 
The plastic retainer ring must be pressed 
squarely into fitting body. If this retainer is 
cocked during removal, it may be difficult 
to disconnect fitting. Use an open-end 
wrench on shoulder of plastic retainer ring 
to aid in disconnection. 

b. After disconnection, plastic retainer ring will 
remain with quick-connect fitting connector 
body. 

c. Inspect fitting connector body, plastic retainer 
ring and fuel system component for damage. Replace as necessary. 

17. Latch Clips - Type 1: Depending on vehicle 
model and engine, 2 different types of safety latch 
clips are used. Type-1 (4) is tethered to fuel line 
and type-2 is not. A special tool will be necessary 
to disconnect fuel line after latch clip is removed. 
The latch clip may be used on certain fuel line/ 
fuel rail connection, or to join fuel lines together. 

18. Pry up on latch clip with a screwdriver (3). 

19. Slide latch clip toward fuel rail while lifting with 
screwdriver. 

20. Insert special fuel line removal tool (Snap-On 
number FIH 9055-1 or equivalent) into fuel line 
(1). Use tool to release locking fingers in end of 
line. 

21. With special tool still inserted, pull fuel line from 
fuel rail. 

22. After disconnection, locking fingers will remain 
within quick-connect fitting at end of fuel line. 

23. Disconnect quick-connect, fitting from fuel system 
component being serviced. 

INSTALLATION 

80870383 



24. Latch Clips - Type 2: Depending on vehicle 
model and engine, 2 different types of safety latch 
clips are used. Type-1 is tethered to fuel line and, 
type-2 is not. A special tool will be necessary to' 
disconnect fuel line after latch clip is removed." 
The latch clip may be used on certain fuel linel 
fuel rail connection, or to join fuel lines together. 

25. Type 2: Separate and unlatch small arms on end 
of clip and swing away frqrn fuel line. 

26. Slide latch clip toward fuel rail while lifting with 
screwdriver. 

27. Insert special fuel line removal tool (Snap-On 
number FIH 9055-1 or equivalent) into fuel line 
(1). Use tool to release locking fingers in end of 
line. 

28. With special tool still inserted, pull fuel line from 
fuel rail. 

29. After disconnection, locking fingers will remain 
within quick-connect fitting at end of fuel line. 

30. Disconnect quick-connect fitting from fuel system 
component being serviced. 

31. Wing Type: A special tool will not be necessary to 
disconnect this type of fitting (2). This line is used 
on different fuel and emission components. The 
graphic shows the fitting used on an EVAP canis
ter. 

32. Use two fingers to push on fitting wings (2) 

33. Pull and disconnect fitting while holding wings. 

34. After disconnection, locking fingers will remain 
within quick-connect fitting. 
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CONNECTING 
1. Inspect quick-connect fitting body and fuel system component for damage. Replace as necessary. 

2. Prior to connecting quick-connect fitting to component being serviced, check condition of fitting and component. 
Clean parts with a lint-free cloth. Lubricate with clean engine oil. 

3. Insert quick-connect fitting into fuel tube or fuel system component until built-on stop on fuel tube or component 
rests against back of fitting. 

4. Continue pushing until a click is felt. 

5. Single-tab type fitting: Push new tab down until it locks into place in quick-connect fitting. 

6. Verify a locked condition by firmly pulling on fuel tube and fitting (15-30 Ibs.). 

7. Latch Clip Equipped: Install latch clip (snaps into position). If latch clip will not fit, this indicates fuel line is 
not properly installed to fuel rail (or other fuel line). Recheck fuel line connection. 

S. Connect negative cable to battery. 

9. Start engine and check for leaks. 



DR~~~~~~~~~~~~~~~~~FUEL DEUVERY - GAS 14-17 

MODULE-FUEL PUMP 

DESCRIPTION 
The electric fuel pump is located inside of the fuel pump module. A 12 volt, permanent magnet, electric motor pow
ers the fuel pump. The electric fuel pump is not a separate, serviceable component. 

OPERATION 
Voltage to operate the electric pump is supplied through the fuel pump relay. 

Fuel is drawn in through a filter at the bottom of the module and pushed through the electric motor gearset to the 
pump outlet. 

Check Valve Operation: The bottom section of the fuel pump module contains a one-way check valve to prevent 
fuel flow back into the tank and to maintain fuel supply line pressure (engine warm) when pump is not operational. 
It is also used to keep the fuel supply line full of gasoline when pump is not operational. After the vehicle has cooled 
down, fuel pressure may drop to 0 psi (cold fluid contracts), but liquid gasoline win remain in fuel supply line 
between the check valve and fuel injectors. Fuel pressure that has dropped to 0 psi on a cooled down vehicle 
(engine off) Is a normal condition. 

The electric fuel pump is not a separate, serviceable component. 
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MODULE-FUEL PLIMP 

DESCRIPTION 

The fuel pump module assembly is located on the top of the fuel tank. The complete assembly contains the fol
lowing components: 

• A combination fuel filter/fuel pressure regulator 
• A separate fuel pick-up, or inlet filter 
• An electric fuel pump 
• A lockring to retain pump module to tank 
• A soft gasket between tank flange and module 
• A fuel gauge sending unit (fuel level sensor) 
• Fuel line connection 

The fuel gauge sending unit may be serviced separately. If the electrical fuel pump, primary inlet filter, fuel filter or 
fuel pressure regulator require service, the fuel pump module must be replaced. 

OPERATION 
Refer to Fuel Pump. Inlet Filter, Fuel Filter I Fuel Pressure Regulator and Fuel Gauge Sending Unit. 

REMOVAL 

WARNING: The fuel system may be under a constant pressure (even with the engine off). Before servicing 
the fuel pump module, the fuel system pressure must be released. 

1. Drain and remove fuel tank. Refer to Fuel Tank Removal/Installation. 

2. Remove plastic fuel pump module cover (1) by 
pushing pegs (2) outward. 

819560e0 



3. Note rotational position of module before attempt
ing removal. An indexing arrow is located on top of 
module for this purpose. 

4. Position Special Tool 9340 (3) into notches on out
side edge of lockring (S). 

S. Install 1/2 inch drive breaker bar (1) to tool 9340 
(3). 

6. Rotate breaker bar counter-clockwise to remove 
lockring (5). 

7. Remove lockring. The module will spring up slightly 
when lockring is removed. 

8. Remove module from fuel tank. Be careful not to 
bend float arm while removing. 

INSTALLATION 
1. Using a new seal (gasket), position fuel pump mod

ule into opening in fuel tank. 

2. Position lockring (5) over top of fuel pump module. 

3. Rotate module until embossed alignment arrow 
points to center alignment mark. This step must be 
performed to prevent float from contacting side of 
fuel tank. Also be sure fuel fitting on top of pump 
module is pointed to drivers side of vehicle. 

4. Install Special Tool 9340 (3) to lockring. 

5. Install 1/2 inch drive breaker (1) into Special Tool 
9340 (3). 

6. lighten lockring (clockwise) until all seven notches 
have engaged. 

14 - 19 
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7. Snap plastic fuel pump module cover (1) to pump 
module. 

8. Install fuel tank. Refer to Fuel Tank 
Removal/Installation. 

819560e0 
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RAIL-FUEL 

DESCRIPTION 
The fuel injector rail is used to mount the fuel injectors to the engine. 

OPERATION 
High pressure from the fuel pump is routed to the fuel rail. The fuel rail then supplies the necessary fuel to each 
individual fuel injector. 

A quick-connect fitting with a safety latch clip is used to attach the fuel line to the fuel rail. 

The fuel raU is not repairable. 

CAUTION: The left and right sections of the fuel rail are connected with either a flexible connecting hose, or 
joints. Do not attempt to separate the rail halves at these connecting hose or joints. Due to the design of 
the connecting hose or joint, it does not use any clamps. Never attempt to install a clamping device of any 
kind to the hose or joint. When removing the fuel rail assembly for any reason, be careful not to bend or 
kink the connecting hose or joint. 

REMOVAL 

3.7L V-6 

WARNING: The fuel system is under constant pressure even with engine oft. Before servicing fuel rail, fuel 
system pressure must be released. 

CAUTION: The left and right fuel rails are replaced as an assembly. Do not attempt to separate rail halves 
at connector tubes. Due to design of tubes, it does not use any clamps. Never attempt to install a clamping 
device of any kind to tubes. When removing fuel rail assembly for any reason, be careful not to bend or 
kink tubes. 

1. Remove fuef tank filler tube cap. 

2. Perform Fuel System Pressure Release Procedure. 
(Refer to 14 - FUEL SYSTEM/FUEL DELIVERY -
STANDARD PROCEDURE) 

3. Remove negative battery cable at battery. 

4. Remove air duct at throttle body air box. 

5. Remove air box at throttle body. 

6. Remove air resonator mounting -bracket at front of 
throttle body (2 bolts). 

7. Disconnect fuel line latch Clip and fuel line at fuel 
rail. A special tool will be necessary for fuel line 
disconnection. (Refer to 14 - FUEL SYSTEM/FUEL 
DELIVERY/QUICK CONNECT FITTING - STAN
DARD PROCEDURE) 

B. Remove necessary vacuum lines at throttle body. 

9. Disconnect electrical connectors at all 6 fuel injec
tors. To remove connector refer to. Push red col
ored slider away from injector (1). While pushing 
Slider, depress tab (2) and remove connector (3) 
from injector. The factory fuel injection wiring har
ness is numerically tagged (INJ 1, INJ 2, etc.) for 
injector position identification. If. harness is not 
tagged, note wiring location before removal. 

10. Disconnect electrical connectors at all throttle body sensors. 

G)PUSH 
SUDER 

(IDOEPRESS 
TAB 

/ 

REMOVE 

<D PUSH CONNECTOR 
ONTO INJECTOR 

(g) PUSH 
AND 

LOCK 

BOb6fQ33 
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11. Remove 6 ignition coils. (Refer to 8 - ELECTRICAUIGNITION CONTROUIGNITION COIL - REMOVAL) 

12. Remove 4 fuel rail mounting bolts (1). 

13. Gently rock and pull left side of fuel rail until fuel 
injectors just start to clear machined holes in cyl
inder head. Gently rock and pull right side of rail 
until injectors just start to clear cylinder head 
holes. Repeat this procedure (leWright) until all 
injectors have cleared cylinder head holes. 

14. Remove fuel rail (with injectors attached) from 
engine. 

15. If fuel injectors are to be removed, (Refer to 14 -
FUEL SYSTEM/FUEL INJECTION/FUEL INJEC
TOR - REMOVAL). 

4.7L v-a 

8Oc8e706 

WARNING: The fuel system is under constant pressure even with engine off. Before servicing fuel rail, fuel 
system pressure must be released. 

CAUTION: The left and right fuel rails are replaced as an assembly. Do not attempt to separate rail halves 
at connector tubes. Due to design of tubes, it does not use any clamps. Never attempt to install a clamping 
device of any kind to tubes. When removing fuel rail assembly for any reason, be careful not to bend or 
kink tubes. 

1. Remove fuel tank filler tube cap. 

2. Perform Fuel System Pressure Release Procedure. 
(Refer to 14 - FUEL SYSTEM/FUEL DELIVERY -
STANDARD PROCEDURE) 

3. Remove negative battery cable at battery. 

4. Remove air duct at throttle body air box. 

5. Remove air box at throttle body. 

6. Remove air resonator mounting bracket at front of 
throttle body (2 bolts). 

7. Disconnect fuel line latch clip and fuel line at fuel 
rail. A special tool will be necessary for fuel line 
disconnection. (Refer to 14 - FUEL SYSTEM/FUEL 
DELIVERY/QUICK CONNECT FITTING - STAN
DARD PROCEDURE) 

8. Remove necessary vacuum lines at throttle body. 

9. Disconnect electrical connectors at all 8 fuel injec
tors. To remove connector refer to. Push red col
ored slider away from injector (1). While pushing 
slider, depress tab (2) and remove connector (3) 
from injector. The factory fuel injection wiring har
ness is numerically tagged (INJ 1, INJ 2, etc.) for 
injector pOSition identification. If harness is not 
tagged, note wiring location before removal. 

®DEPRESS 
TAB 

/" 

REMOVE 

CD PUSH CONNECTOR 
ONTO INJECTOR 

(2) PUSH 
AND 

LOCK 

BOb61033 



10. Disconnect electrical connectors at all throttle body sensors. 

11. Remove 8 ignition coils. (Refer to 8 - ELECTRICAUIGNITION CONTROUIGNITION COIL - REMOVAL) 

12. Remove 4 fuel rail mounting bolts (1). 

13. Gently rock and pull left. side of fuel rail until fuel 
injectors just start to clear machined holes in cyl
inder head. Gently rock and pull right side of rail 
until injectors just start to clear cylinder head 
holes. Repeat this procedure (left/right) until all 
injectors have cleared cylinder head holes. 

14. Remove fuel ra" (with injectors attached) from 
engine. 

15. If fuel injectors are to be removed, (Refer to 14 -
FUEL SYSTEM/FUEL INJECTION/FUEL INJEC· 
TOR - REMOVAL). 

S.7L 

WARNING: The fu,l system is under constant pressure even with engine off. Before servicing fuel rail, fuel 
system pressure must be released.' (Refer to 14 - FUEL SYSTEMIFUEL DELIVERY - STANDARD PROCE-
DURE) -

CAUTION: The left and right fuel rails are replaced as an assembly. Do not attempt to separate rail halves 
at connector tUbe. Due to design of tube~ it does not use any clamps. Never attempt to install a clamping 
device of any kind to tube. When removing fuel rail assembly for' any reason, be careful not to bend or kink 
tube. 
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1. Remove fuel tank filler tube cap. 

2. Perform fuel system pressure release procedure, 
(Refer to 14 - FUEL SYSTEM/FUEL DELIVERY -
STANDARD PROCEDURE) 

3. Remove negative battery cable at battery. 

4. Remove flex tube (air cleaner housing to engine), 

5, Remove air resonator box at throttle body. 

6. Disconnect electrical connectors at aU 8 fuel injec
tors. Push red colored slider away from injector (1). 
While pushing slider, depress tab (2) and remove 
connector (3) from injector. The factory fuel injec
tion wiring harness is numerically tagged (lNJ 1, 
INJ 2, etc.) for injector position identification. If har
ness is not tagged, note wiring location before 
removal. 

7. Disconnect electrical connectors at all throttle body 
sensors. 

8, Disconnect fuel supply tube quick connect fitting at 
the fuel rail, (Refer to 14 - FUEL SYSTEM/FUEL 
DELIVERY/QUICK CONNECT FITTING - STAN
DARD PROCEDURE). 

9. Remove four fuel rail mounting bolts (1) and hold
down clamps. 

10. Gently rock and pull left side of fuel rail until fuel 
injectors just start to clear machined holes in 
intake manifold. Gently rock and pull right side of 
rait until injectors just start to clear intake manifold 
head holes. Repeat this procedure (left/right) until 
all injectors have cleared machined holes. 

11. Remove fuel rail (with injectors attached) from 
engine. 

12. If fuel injectors are to be removed, (Refer to 14 -
FUEL SYSTEM/FUEL INJECTION/FUEL INJEC
TOR - REMOVAL). 

(j)PUSH 
SLIDER 
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/" 
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= 
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AND 
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80b6f033 
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INSTALLATION 

3.7L 
1. If fuel injectors are to be installed, (Refer to 14 -

FUEL SYSTEM/FUEL INJECTION/FUEL INJEC
TOR - INSTALLATION). 

2. Clean out fuel injector machined bores in intake 
manifold. 

3. Apply a small amount of engine oil to each fuel 
injector O-ring. This will help in fuel rail installation. 

4. Position fuel rail/fuel injector assembly to machined 
injector openings in cylinder head. 

5. Guide each injector into cylinder head. Be careful 
not to tear injector O-rings. 

6. Push right side of fuel rail down until fuel injectors 
have bottomed on cylinder head shoulder. Push 
left fuel rail down until injectors have bottomed on 
cylinder head shoulder. 

7. Install 4 fuel rail mounting bolts and tighten. (Refer 
to 14 - FUEL SYSTEM/FUEL DELIVERY - SPECI
FICATIONS) 

8. Install 6 ignition coils. (Refer to 8 - ELECTRICAU 
IGNITION CONTROUIGNITION COIL - INSTALLA
TION) 

9. Connect electrical connectors to throttle body. 

10. Connect electrical connectors at all fuel injectors. 
To install connector, refer to. Push connector onto 

~DEPRESS 
TAB 

REMOVE 

(i) PUSH CONNECTOR 
ONTO INJECTOR 

<2> PUSH 
AND 

LOCK 

aOb6f033 

injector (1) and then push and lock red colored slider (2). Verify connector is locked to injector by lightly tugging 
on connector. 

11. Connect necessary vacuum lines to throttle body. 

12. Install air resonator mounting bracket near front of throttle body (2 bolts). 

13. Connect fuel line latch clip and fuel line to fuel rail. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/QUICK 
CONNECT FITTING - STANDARD PROCEDURE) 

14. Install air box to throttle body. 

15. Install air duct to air box. 

16. Connect battery cable to battery. 

17. Start engine and check for leaks. 
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4.7L 
1. If fuel injectors are to be installed, (Refer to 14 -

FUEL SYSTEM/FUEL INJECTION/FUEL INJEC
TOR - INSTALLATION). 

2. Clean out fuel injector machined bores in intake 
manifold. 

3. Apply a small amount of engine oil to each fuel 
injector O-ring. This will help in fuel rail installation. 

4. Position fuel rail/fuel injector assembly to machined 
injector openings in cylinder head. 

5. Guide each injector into cylinder head. Be careful 
not to tear injector O-rings. 

6. Push right side of fuel rail down until fuel injectors 
have bottomed on cylinder head shoulder. Push 
left fuel rail down until injectors have bottomed on 
cylinder head shoulder. 

7. Install 4 fuel rail mounting bolts and tighten. (Refer 
to 14 - FUEL SYSTEM/FUEL DELIVERY - SPECI
FICATIONS) 

8. Install 8 ignition coils. (Refer to 8 - ELECTRICAU 
IGNITION CONTROUIGNITION COIL - INSTALLA
TION) 

9. Connect electrical connectors to throttle body. 

10. Connect electrical connectors at an fuel injectors. 
To install connector, refer to. Push connector onto 

REMOVE 

(DPUSH ----1......,11-.1 f 

SLIDER ,",---,---.. r.F---..' 

~DEPRESS 
TAB 

CD PUSH CONNECTOR 
ONTO INJECTOR 

~PUSH 
AND 

LOCK 

BOb61033 

injector (1) and then push and lock red colored slider (2). Verify connector is locked to injector by lightly tugging 
on connector. 

11. Connect necessary vacuum lines to throttle body. 

12. Install air resonator mounting bracket near front of throttle body (2 bolts). 

13. Connect fuel line latch clip and fuel line to fuel rail. {Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/QUICK 
CONNECT FITTING - STANDARD PROCEDURE} 

14. Install air box to throttle body. 

15. Install air duct to air box. 

16. Connect battery cable to battery. 

17. Start engine and check for leaks. 



S.7L 
1. If fuel injectors are to be installed, (Refer to 14 -

FUEL SYSTEM/FUEL INJECTION/FUEL INJEC
TOR - INSTALLATION). 

2. Clean out fuel injector machined bores in intake 
manifold. 

3. Apply a small amount of engine oil to each fuel 
injector O-ring. This will help in fuel rail installation. 

4. Position fuel rail/fuel injector assembly to machined 
injector openings in intake manifold. 

5. Guide each injector into intake manifold. Be careful 
not to tear injector O-rings. 

6. Push right side of fuel rail down until fuel injectors 
have bottomed on shoulders. Push left fuel rail 
down until injectors have bottomed on shoulders. 

7. Install 4 fuel rail holddown clamps and 4 mounting 
bolts (1) (Refer to 14 - FUEL SYSTEM/FUEL 
DELIVERY - SPECIFICATIONS). 

8. Connect electrical connector to throttle body. 

9. Connect electrical connectors at all fuel injectors. 
Push connector onto injector (1) and then push and 
lock red colored slider (2). Verify connector is 
locked to injector by lightly tugging on connector. 

10. Connect fuel line latch clip and fuel line to fuel 
rail. (Refer to 14 - FUEL SYSTEM/FUEL DELIV
ERY/QUICK CONNECT FITTING - STANDARD 
PROCEDURE). 

11. Install air resonator to throttle body (2 bolts). 

12. Install flexible air duct to air box. 

13. Connect battery cable to battery. 

14. Start engine and check for leaks. 

(j)PUSH 
SLIDER 

(%)DEPRESS 
TAB 

/ 

REMOVE 

G) PUSH CONNECTOR 
ONTO INJECTOR 

815bbade 
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TANK-FlIEL 

REMOVAL 

REAR MOUNTED FUEL TANK 
1. GAS POWERED: Release fuel system pressure. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY - STANDARD 

PROCEDURE) 

2. Raise and support vehicle. 

3. Drain fuel tank. Refer to Standard Procedure - Draining Fuel Tank. 

4. Remove both clamps (2). 

5. Remove ground wire screw (5) and disconnect ground wire (4). 

6. Remove fuel fill hose assembly (3). 
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7. Disconnect electrical connector (1) from module 
(3). 

8. GAS POWERED: Disconnect fuel supply line and 
vapor line quick-connect fittings (9) and (10). 

81953078 
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9. DIESEL POWERED: Disconnect fuel return and 
supply line quick-connect fittings (1) and (2). 

10. Support tank with a hydraulic jack. 

11. Certain models may have an optional fuel tank 
skid plate (3). The same mounting bolts (2) are 
used to retain both the skid plate and fuel tank. 
Remove bolts (2). 

12. Lower the tank assembly from ~hicle and lift tank 
from skid plate. 

13. If fuel pump module (gas), or fuel tank module 
(diesel) is being removed, refer to either Fuel 
Pump Module Removal, or Fuel Tank Module 
Removal. 

SIDE (MID-SHIP) MOUNTED FUEL TANK 

81953615 

81952f3b 

1. GAS POWERED: Release fuel system pressure. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY - STANDARD 
PROCEDURE) 

2. Raise and support vehicle. 

3. Drain fuel tank. Refer to Standard Procedure - Draining Fuel Tank. 



4. Loosen clamps (3). 

5. Remove hoses (4) and (6) from tank. 

6. Disconnect electrical connector (1) at top of 
module. 

35GAL.TANK 

BOd338ge 
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GAS 
POWERED 

7. GAS POWERED: Disconnect fuel supply line (3) and vapor line quick-connect fittings (5). 

8. DIESEL POWERED: Disconnect fuel return and supply line quick-connect fittings (4) and (5). 

9. Support tank with a hydraulic jack. 

819537fa 

DIESEL 
POWERED 

81953826 
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10. Remove nuts (5). 

11. Remove both tank straps (4). 

12. Lower tank and remove from hydraulic jack. 

13. If fuel pump module (gas), or fuel tank module (diesel) is being removed, refer to either Fuel Pump Module 
Removal, or Fuel Tank Module Removal. 
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INSTALLATION 

REAR MOUNTED FUEL TANK 
1. If fuel pump module (gas), or fuel tank module (die

sel) is being installed. refer to either Fuel Pump 
Module Installation, or Fuel Tank Module Installa
tion. This must be done before installing tank. 

2. Position fuel tank into fuel tank skid plate. 

3. Place assembly to a hydraulic jack. 

4. Raise assembly up to frame. 

5. Install bolts (2) and tighten to 55 N·m (41 ft. Ibs.) 
torque. 

6. GAS POWERED: Connect quick-connect fittings 
(9) and (10). 

819S2f3b 

81953078 
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7. DIESEL POWERED: Connect fuel return and sup
ply line quick-connect fittings (1) and (2). 

8. Connect electrical connector (1) to module (3). 

819536f5 
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9. Fit fuel fill hose assembly (3) to tank fittings. 

10. Install both clamps (2). 

11. Install ground wire screw (5) and ground wire (4). 

12. Fill tank and check for leaks. 
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SIDE (MID ... SHIP) MOUNTED FUEL TANK 

1. If fuel pump module (gas), or fuel, tank module (diesel) is being installed, refer to either Fuel Pump Module Instal-
lation, or Fuel Tank Module Installation. This must be done before installing tank. 

2. Place assembly to a hydraulic jack. 

3. Raise assembly up to frame. 

4. Install tank straps (4). 

5. Install strap nuts (5) and tighten to 41 N·m (30 ft. Ibs.) torque. 



GAS 
POWERED 

6. GAS POWERED: Connect fuel supply line (3) and vapor line quick-connect fittings (5). 

7. DIESEL POWERED: Connect fuel return and supply line quick-connect fittings (4) and (5). 

819537fs 

DIESEL 
POWERED 

81953826 



Q" 

35 GAL.TANK 

8Od338ge 

8. Position hoses (4) and (6) to tank fittings. 

9. Tighten clamps (3). 

10. Connect electrical connector (1) at top of module. 

11. Fill tank and check for leaks. 
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PEDAL-ACCELERATOR 

REMOVAL 
The following procedure applies only to vehicles with~ 
out the Adjustable Pedal Package (code XAP). 

The accelerator pedal is serviced as a complete 
assembly including the bracket. 

The accelerator cable is connected to the upper part 
of the accelerator pedal arm by a plastic retainer (clip) 
(2). This plastic retainer snaps into the top of the 
accelerator pedal arm. 

1. From inside the vehicle, hold up accelerator pedal. 
Remove plastic cable retainer (clip) and throttle 
cable core wire from upper end of accelerator 
pedal arm. Plastic cable retainer (clip) snaps into 
pedal arm. 

2. Remove 2 accelerator pedal mounting bracket 
nuts. Remove accelerator pedal assembly. 

INSTALLATION 
1. Place accelerator pedal assembly over 2 studs. 

2. Install and tighten 2 mounting nuts. Refer to Torque Specifications. 

3. Slide throttle cable into opening slot in top of pedal arm. 

4. Push plastic cable retainer (clip) into accelerator pedal arm opening until it snaps into place. 

5. Before starting engine, operate accelerator pedal to check for any binding. 

812Sc9d7 
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SENSOR-ACCELERATOR PEDAL POSITION 

DESCRIPTION 
The Accelerator Pedal Position Sensor (APPS) (1) is 
located inside the vehicle. It is attached to the accel
erator pedal assembly (3). It is used only with 3.7L V-6 
and 5.7L v-a gas engines, and also with diesel 
engines. 

OPERATION 
The Accelerator Pedal Position Sensor (APPS) provides the Powertrain Control Module (peM) with two DC voltage 
signals which change as the position of the accelerator pedal changes. One of the DC voltage signals will be half 
the voltage of the other signal. 

REMOVAL 

CAUTION: Do not attempt to separate or remove the Accelerator Pedal Position Sensor (APPS) from the 
accelerator pedal assembly. The APPS is replaced as an assembly along with the pedal. If sensor is 
removed from pedal~ its electronic calibration may be destroyed. 

1. Disconnect 6-way electrical connector at top of 
APPS (2). 

2. Remove APPS lower mounting bolt (4) and two 
mounting nuts. 

3. Remove pedal and APPS assembly from vehicle. 
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INSTALLATION 

CAUTION: Do not attempt to separate or remove the Accelerator Pedal Position Sensor (APPS) from the 
accelerator pedal assembly. The APPS is replaced as an assembly along with the pedal. If sensor is 
removed from pedal, its electronic calibration may be destroyed. 

1. Position pedal and APPS assembly to its mounting 
bracket. 

2. Connect 6-way electrical connector to top of APPS 
(2). 

3. Install APPS lower mounting bolt (4) and two 
mounting nuts. 

4. If necessary, use a Scan Tool to erase any Diag
nostic Trouble Codes (DTC's). 
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SENSOR-CRANKSHAFT POSITION 

DESCRIPTION 

3.7L V-6 
The Crankshaft Position (CKP) (2) sensor is mounted 
into the right rear side of the cylinder block. It is posi
tioned and bolted into a machined hole. 

4.7L V-8 
The Crankshaft Position (CKP) (1) sensor is mounted 
into the right rear side of the cylinder block. It is posi
tioned and bolted into a machined hole. 

,0. \@/ "-- (FRONT ~ 

~~ .-J --------- -> 

SOb76H1 
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5.7L V-8 
The Crankshaft Position (CKP) (4) sensor is mounted 
into the right rear side of the cylinder block. It is posi
tioned and bolted into a machined hole. 

OPERATION 

3.7L V-6 
Engine speed and crankshaft position are provided 
through the CKP (Crankshaft Position) sensor. The 
sensor generates pulses that are the input sent to the 
Powertrain Control Module (PCM). The PCM interprets 
the sensor input to determine the crankshaft position. 
The PCM then uses this position, along with other 
inputs. to determine injector sequence and ignition 
timing. 

The sensor is a hall effect device combined with an 
internal magnet. It is also sensitive to steel within a 
certain distance from it. 

A tonewheel (targetwheel) (1) is bolted to the engine 
crankshaft. This tonewheel has sets of notches (2) at 
its outer edge. 

The notches cause a pulse to be generated when they 
pass under the sensor. The pulses are the input to the 
PCM. 

8Ob76H2 
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4.7L v-a 
Engine speed and crankshaft position are provided 
through the CKP (Crankshaft Position) sensor. The 
sensor generates pulses that are the input sent to the 
Powertrain Control Module (PCM). The PCM interprets 
the sensor input to determine the crankshaft position. 
The PCM then uses this position, along with other 
inputs, to determine injector sequence and ignition 
timing. 

The sensor is a hall effect device combined with an 
internal magnet It is also sensitive to steel within a 
certain distance from it. 

A tonewheel (1) is bolted to the engine crankshaft. 
This tonewheel has sets of notches (2) at its outer 
edge. 

The notches cause a pulse to be generated when they 
pass under the sensor. The pulses are the input to the 
PCM. 

5.7L v-a 
Engine speed and crankshaft position are provided 
through the CKP (Crankshaft Position) sensor. The 
sensor generates pulses that are the input sent to the 
Powertrain Control Module (PCM). The PCM interprets 
the sensor input to determine the crankshaft position. 
The PCM then uses this position, along with other 
inputs, to determine injector sequence and ignition 
timing. 

The sensor is a hall effect device combined with an 
internal magnet. It is also sensitive to steel within a 
certain distance from it. 

A tonewheel is bolted to the engine crankshaft. This 
tonewheel has sets of notches (3) at its outer edge. 

The notches cause a pulse to be generated when they 
pass under the sensor. The pulses are the input to the 
PCM. 

80b76ff2 

80ef79a9 



REMOVAL 

3.7L V-6 
The Crankshaft Position (CKP) sensor is mounted into 
the right rear side of the cylinder block. It is positioned 
and bolted into a machined hole. 

1. Raise vehicle. 

2. Disconnect sensor electrical connector. 

3. Remove sensor mounting bolt (1). 

4. Carefully twist sensor -(2) from cylinder block. 

5. Check condition of sensor O-ring (3). 

4.7L v-a 
The Crankshaft Position (CKP) sensor is located at 
the right-rear side of the engine cylinder block. It is 
positioned and bolted into a machined hole in the 
engine block. 

1. Raise vehicle. 

2. Disconnect CKP electrical connector at se'nsor. 

3. Remove CKP mounting bolt (2). 

4. Carefully twist sensor (1) from cylinder block. 

5. Remove sensor from vehicle. -

6. Check condition of sensor O-ring. 

\ ~ / FRONT 

~~ ~I > 

8Ob76ffl 
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S.7L V-8 
The Crankshaft Position (CKP) sensor (4) is located at 
the right-rear side of the engine cylinder block. It is 
positioned and bolted into a machined hole in the 
engine block. 

1. Raise vehicle. 

2. Disconnect CKP electrical connector at sensor. 

3. Remove CKP mounting bolt (3). 

4. Carefully twist sensor (4) from cylinder block. 

S. Remove sensor from vehicle. 

6. Check condition of sensor a-ring. 

INSTALLATION 

3.7L V-6 
1. Clean out machined hole in engine block. 

2. Apply a small amount of engine oil to sensor a-ring 
(3). 

3. Install sensor into engine block with a slight rocking 
and twisting action. 

CAUTION: Before tightening sensor mounting bolt, 
be sure sensor is completely flush to cylinder 
block. If sensor is not flush, damage to sensor 
mounting tang may result. 

4. Install mounting bolt and tighten to 28 N·m (21 ft. 
Ibs.) torque. 

S. Connect electrical connector to sensor. 

6. Lower vehicle. 
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4.7L V-8 
1. Clean out machined hole in engine block. 

2. Apply a small amount of engine oil to sensor 
o-ring. 

3. Install sensor (1) into engine block with a slight 
rocking and twisting action. 

CAUTION: Before tightening sensor mounting bolt, 
be sure sensor is completely flush to cylinder 
block. If sensor is not flush, damage to sensor 
mounting tang may result. 

4. Install mounting bolt and tighten to 28 N·m (21 ft. 
Ibs.) torque. 

5. Connect electrical connector to sensor. 

6. Lower vehicle. 

S.7L V-8 
1. Clean out machined hole in engine block. 

2. Apply a small amount of engine oil to sensor 
o-ring. 

3. Install sensor (4) into engine block with a slight 
rocking and twisting action. 

CAUTION: Before tightening sensor mounting bolt, 
be sure sensor is completely flush to cylinder 
block. If sensor Is not flush, damage to sensor 
mounting tang may result. 

4. Install mounting bolt (3) and tighten to 28 N·m (21 
ft. Ibs.) torque. 

5. Connect electrical connector to sensor. 

6. Lower vehicle. 
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INJECTOR-FUEL 

DESCRIP-nON 
An individual fuel injector (1) is used for each individ
ual cylinder. 

OPERATION 

FUEL INJECTOR 
The top (fuel entry) end of the injector (1) is attached 
into an opening on the fuel rail. 

The fuel injectors are electrical solenoids. The injector 
contains a pintle that closes off an orifice at the nozzle 
end. When electric current is supplied to the injector, 
the armature and needle move a short distance 
against a spring, allowing fuel to flow out the orifice. 
Because the fuel is under high pressure, a fine spray 
is developed in the shape of a pencil stream. The 
spraying action atomizes the fuel, adding it to the air 
entering the combustion chamber. 

The nozzle (outlet) ends of the injectors are positioned 
into openings in the intake manifold just above the 
intake valve ports of the cylinder head. The engine 
wiring harness connector for each fuel injector is 
equipped with an attached numerical tag (INJ 1, INJ 2 etc.). This is used to identify each fuel injector. 

80b61035 

The injectors are energized individually in a sequential order by the Powertrain Control Module (PCM). The PCM will 
adjust injector pulse width by switching the ground path to each individual injector on and off. Injector pulse width is 
the period of time that the injector is energized. The PCM will adjust injector pulse width based on various inputs it 
receives. 

Battery voltage is supplied to the injectors through the ASD relay. 

The PCM determines injector pulse width based on various inputs. 

PCM OUTPUT 
The nozzle ends of the injectors are positioned into openings in the intake manifold just above the intake valve ports 
of the cylinder head. The engine wiring harness connector for each fuel injector is equipped with an attached 
numerical tag (INJ 1, INJ 2 etc.). This is used to identify each fuel injector with its respective cylinder number. 

The injectors are energized individually in a sequential order by the Powertrain Control Module (PCM). The PCM will 
adjust injector pulse width by switching the ground path to each individual injector on and off. Injector pulse width is 
the period of time that the injector is energized. The PCM will adjust injector pulse width based on various inputs it 
receives. 
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Battery voltage (12 volts +) is supplied to the injectors through the ASD relay. The ASD relay will shut-down the 12 
volt power source to the fuel injectors if the PCM senses the ignition is on, but the engine is not running. This 
occurs after the engine has not been running for approximately 1.8 seconds. 

The PCM determines injector on-time (pulse width) based on various inputs. 

REMOVAL 

3.7/4.7/S.7L 
1. Remove fuel rail. (Refer to 14 - FUEL SYSTEM/ 

FUEL DELIVERY/FUEL RAIL - REMOVAL) 

2. Disconnect clip(s} that retain fuel injector(s) to fuel 
rail (2). 

INSTALLATION 

3.71 4.71 S.7L 
1. Install fuel injector(s) into fuel rail assembly and install retaining clip(s). 

2. If same injector(s} is being reinstalled, install new O-ring(s). 

3. Apply a small amount of clean engine oil to each injector O-ring. This will aid in installation. 

4. Install fuel rail. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL RAIL - INSTALLATION) 

5. Start engine and check for fuel leaks. 

J9414-156 
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RELAY-FUEL PUMP 

DESCRIPTION 
A separate fuel pump relay is no longer used. A 
circuit within the TIPM (Totally Integrated Power 
Module) is used to control the electric fuel pump 
located within the fuel pump module. The TIPM (1) 
is located in the engine compartment in front of 
the battery. 

OPERATION 
The Powertrain Control Module (PCM) energizes the electric fuel pump through the fuel pump relay. The fuel pump 
relay is energized by first applying battery voltage to it when the ignition key is turned ON, and then applying a 
ground signal to the relay from the PCM. 

Whenever the ignition key is turned ON, the electric fuel pump will operate. But, the PCM will shut-down the ground 
circuit to the fuel pump relay in approximately 1-3 seconds unless the engine is operating or the starter motor is 
engaged. 
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SENSOR-INTAKE AIR TEMPERATURE 

OPERATION 
The IAT sensor provides an input voltage to the Powertrain Control Module (PCM) indicating the density of the air 
entering the intake manifold based upon intake manifold temperature. At key-on. a 5-volt power circuit is supplied 
to the sensor from the PCM. The sensor is grounded at the PCM through a low-noise. sensor-return circuit. 

The PCM uses this input to calculate .the following: 
• Injector pulse-width 
• Adjustment of spark timing (to help prevent spark knock with high intake manifold air-charge temperatures) 

The resistance values of the IAT sensor is the same as for the Engine Coolant Temperature (ECT) sensor. 

REMOVAL 

REMOVAL - 3.7L V-6 
The intake manifold air temperature (tAT) sensor (1) is 
installed into the air intake tube near the throttle body 
(2). 

1. Disconnect electrical connector (1) from IAT sensor. 

2. Clean dirt from intake tube at sensor base. 

3. Gently lift on small plastic release tab (3) and 
rotate sensor about 1/4 turn counter-clockwise for 
removal. 

4. Check condition of sensor a-ring (2). 

8OcgeOO2 
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4.7L V-8 
The intake manifold air temperature (IAT) sensor (1) is 
located near the th rottle body. 

1. Disconnect electrical connector (2) from-jAT 'sensor. 

2. Clean dirt from sensor base. 

3. Gently lift on small plastic release tab (3) and 
rotate sensor about 114 tum counter-clockwise for 
removal. 

4. Check condition of sensor o-ring (2). 

80cge002 
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5.7L V-8 
The intake manifold air temperature (IAT) sensor (2) is 
installed into the "front of the "intake manifold air box 
plenum. 

1. Disconnect electrical connector (2) from IAT sensor. 

2. Clean dirt from intake manifold at sensor base. 

80125531 

8Ocge002 
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3. Gently lift on small plastic release tab (3) and 
rotate sensor about 114 turn counterclockwise for 
removal. 

4. Check condition of sensor O-ring. 

INSTALLATION 

INSTALLA-nON - 3.7L V-6 
1. Check condition of sensor o-ring (2). 

80125535 

8OcgeOO2 
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2. Clean sensor mounting hole in air intake tube. 

3. Position sensor into air intake tube and rotate 
clockwise untit past release tab. 

4. Install electrical connector (1). 

4.7l V-8 
1. Check condition of sensor o-ring (2). 

2. Clean sensor mounting hole. 

3. Position sensor (1) into base and rotate clockwise 
until past release tab (3). 
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4. Install electrical connector (2). 

S.7L V-8 
The intake manifold air temperature (lAT) sensor (2) is 
installed into the front of the intake manifold air box 
plenum. 

1. Check condition of sensor O-ring. 

2. Clean sensor mounting hole in intake manifold. 

3. Position sensor into intake manifold and rotate 
clockwise until past release tab. 

4. Install electrical connector. 

80f25535 
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SENSOR-MAP 

OPERATION 

14 - 59 

The MAP sensor is used as an input to the Powertrain Control Module (PCM). It contains a silicon based sensing 
unit to provide data on the manifold vacuum that draws the air/fuel mixture into the combustion chamber. The PCM 
requires this information to determine injector pulse width and spark advance. When manifold absolute pressure 
(MAP) equals Barometric pressure, the pulse width will be at maximum. 

A 5 volt reference is supplied from the PCM and returns a voltage signal to the PCM that reflects manifold pressure. 
The zero pressure reading is O.SV and full scale is 4.SV. For a pressure swing of 0-15 psi, the voltage changes 
4.0V. To operate the sensor, it is supplied a regulated 4.8 to 5.1 volts. Ground is provided through the low-noise, 
sensor return circuit at the PCM. 

The MAP sensor input is the number one contributor to fuel injector pulse width. The most important function of the 
MAP sensor is to determine barometric pressure. The PCM needs to know if the vehicle is at sea level or at a 
higher altitude, because the air density changes with altitude. It will also help to correct for varying barometric pres
sure. Barometric pressure and altitude have a direct inverse correlation; as altitude goes up, barometric goes down. 
At key-on, the PCM powers up and looks at MAP voltage, and based upon the voltage it sees, it knows the current 
barometric pressure (relative to altitude). Once the engine starts, the PCM looks at the voltage again, continuously 
every 12 milliseconds, and compares the current voltage to what it was at key-on. The difference between current 
voltage and what it was at key-on, is manifold vacuum. 

During key-on (engine not running) the sensor reads (updates) barometric pressure. A normal range can be 
obtained by monitoring a known good sensor. 

As the altitude increases, the air becomes thinner (less oxygen). If a vehicle is started and driven to a very different 
altitude than where it was at key-on, the barometric pressure needs to be updated. Any time the PCM sees Wide 
Open Throttle (WOT), based upon Throttle Position Sensor (TPS) angle and RPM, it will update barometric pressure 
in the MAP memory cell. With periodic updates, the PCM can make its calculations more effectively. 

The PCM uses the MAP sensor input to aid in calculating the following: 
• Manifold pressure 
• Barometric pressure 
• Engine load 
• Injector pulse-width 
• Spark-advance programs 
• Shift-point strategies (certain automatic transmissions only) 

• Idle speed 
• Decel fuel shutoff 

The MAP sensor signal is provided from a single piezoresistive element located in the center of a diaphragm. The 
element and diaphragm are both made of silicone. As manifold pressure changes, the diaphragm moves causing 
the element to deflect, which stresses the silicone. When silicone is exposed to stress, its resistance changes. As 
manifold vacuum increases, the MAP sensor input voltage decreases proportionally. The sensor also contains elec
tronics that condition the signal and provide temperature compensation. 

The PCM recognizes a decrease in manifold pressure by monitoring a decrease in voltage from the reading stored 
in the barometric pressure memory cell. The MAP sensor is a linear sensor; meaning as pressure changes, voltage 
changes proportionately. The range of voltage output from the sensor is usually between 4.6 volts at sea level to as 
low as 0.3 volts at 26 in. of Hg. Barometric pressure is the pressure exerted by the atmosphere upon an object. At 
sea level on a standard day, no storm, barometric pressure is approximately 29.92 in Hg. For every 100 feet of 
altitude, barometric pressure drops 0.10 in. Hg. If a storm goes through, it can change barometric pressure from 
what should be present for that altitude. You should know what the average pressure and corresponding barometric 
pressure is for your area. 
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REMOVAL 

3.7U4.7L 
The Manifold Absolute Pressure (MAP) sensor (7) is 
mounted into the front of the intake manifold (1). 

1. Disconnect electrical connector (2) at sensor. 

2. Clean area around MAP sensor. 

3. Remove one sensor mounting screw (8). 

4. Remove MAP sensor from intake manifold by slip
ping it from locating pin (6). 

5. Check condition of sensor o-ring (2) 

80c91461 
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S.7L V-8 
The Manifold Absolute Pressure (MAP) sensor is 
mounted to the front of the intake manifold air plenum 
box. 

1. Disconnect electrical connector at sensor by sliding 
release lock out. Press down on lock tab for 
removal. 

2. Rotate sensor (3) 1/4 turn counterclockwise for 
removal. 

3. Check condition of sensor O-ring. 

8Of25908 

8Of2597c 
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INSTALLATION 

3.7U4.7L 
1. Clean MAP sensor mounting hole at intake mani

fold. 

2. Check MAP sensor o-ring seal (2) for cuts or tears. 

3. Position MAP sensor into manifold by sliding sen
sor over locating pin (6). 

4. Install mounting bolt (8). Tighten to 3 N·m (25 in. 
Ibs.) torque. 

5. Connect electrical connector (2). 

80c91461 
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S.7L v-a 
The Manifold Absolute Pressure (MAP) sensor (1) is 
mounted to the front of the intake manifold air plenum 
box. 

1. Clean MAP sensor mounting hole at intake mani-
fold. 

2. Check MAP sensor Q·ring seal for cuts or tears. 

3. Position sensor into manifold. 

4. Rotate sensor 1/4 turn clockwise for installation. 

5. Connect electrical connector. 
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SENSOR-OXYGEN 

DESCRIPTION 
The Oxygen Sensors (02S) are attached to, and protrude into the vehicle exhaust system. Depending on the 
engine or emission package, the vehicle may use a total of either 2 or 4 sensors. 

Federal Emission Packages: Two sensors are used: upstream (referred to as 111) and downstream (referred to as 
1/2). With this emission package, the upstream sensor (1/1) is located just before the main catalytic convertor. The 
downstream sensor (1/2) is located just after the main catalytic convertor. 

California Emission Packages: On this emissions package, 4 sensors are used: 2 upstream (referred to as 111 
and 211) and 2 downstream (referred to as 1/2 and 212). With this emission package, the right upstream sensor (211) 
is located in the right exhaust downpipe just before the mini-catalytic convertor. The left upstream sensor (1/1) is 
located in the left exhaust downpipe just before the mini-catalytic convertor. The right downstream sensor (2/2) is 
located in the right exhaust downpipe just after the mini-catalytic convertor, and before the main catalytic convertor. 
The left downstream sensor (1/2) is located in the left exhaust downpipe just after the mini-catalytic convertor, and 
before the main catalytic convertor. 

REMOVAL 

CAUTION: Never apply any type of grease to the oxygen sensor electrical connector, or attempt any sol
dering of the sensor wiring harness. 

WARNING: The exhaust manifold, exhaust pipes and catalytic converter become very hot during engine 
operation. Allow engine to cool before removing oxygen sensor. 

1. Raise and support vehicle. 

2. Disconnect wire connector from 02S sensor. 

CAUTION: When disconnecting sensor electrical 
connector, do not pull directly on wire going into 
sensor. 

3. Remove 02S sensor with an oxygen sensor 
removal and installation tool. 

4. Clean threads in exhaust pipe using appropriate 
tap. 

<"r-: ----' 
FRONT 

211 2/2 

1/1 1/2 

BObfeOa8 

8ObfeOe6 
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INSTALLATION 
Threads of new oxygen sensors are factory coated with anti-seize compound to aid in removal. DO NOT add any 
additional anti-seize compound to threads of a new oxygen sensor. 

1. Install 02S sensor. lighten to 41 N·m (30 ft. Ibs.) torque. 

2. Connect 02S sensor wire connector. 

3. Lower vehicle. 
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SWITCH-PTO 

DESCRIPTION 
This Powertrain Control Module (PCM) input is used only on models equipped with aftermarket Power Take Off 
(PTO) units. 

OPERATION 
The input is used only to tell the PCM (or ECM~Diesel) that the PTO has been engaged. The PCM (or ECM) will 
disable (temporarily shut down) certain OBD II diagnostic trouble codes when the PTO is engaged. 

JTEC and NGC Engine Controllers: When the aftermarket PTO switch has been engaged, a 12V + signal is sent 
through circuit G113 to PCM pin A13. The PCM will then sense and determine that the PTO has been activated. 

CM 845 or CM 848 Diesel Engine Controllers: When the aftermarket PTO switch has been engaged, a 12V + 
signal is sent through circuit G113 to ECM pin B38. The ECM will then sense and determine that the PTO has been 
activated. 



THROTTLE BODY 

DESCRIPTION 
The throttle body is located on the intake manifold. Fuel does not enter the intake manifold through the throttle body. 
Fuel is sprayed into the manifold by the fuel injectors. 

REMOVAL 

3.7L - V6 

CAUTION: Using a diagnostic scan tool, record any previous DTC's (Diagnostic Trouble Codes). 

CAUTION: Never have the ignition key in the ON position when/if checking the throttle body shaft for a 
binding condition. This may set DTe's. 

A (factory adjusted) set screw is used to mechanically limit the position of the throttle body throttle plate. Never 
attempt to adjust the engine idle speed using this screw. All idle speed functions are controlled by the Power
train Control Module (PCM). 

1. Disconnect and isolate negative battery cable at 
battery. 

2. Remove air intake tube at throttle body flange (1). 

3. Disconnect throttle body electrical connector (3). 

4. Disconnect necessary vacuum lines at throttle 
body. 

5. Remove four throttle body mounting bolts (2). 

6. Remove throttle body from intake manifold. 

7. Check condition of old throttle body-to-intake man
ifold o-ring. 

4.7L V-8 

CAUTION: Using a diagnostic scan tool, record any previous DTC's (Diagnostic Trouble Codes). 

CAUTION: Never have the ignition key in the ON position whenlif checking the throttle body shaft for a 
binding condition. This may set DTC's. 
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1. Disconnect and isolate negative battery cable at 
battery. 

2. Remove air duct and air resonator box at throttle 
body (3). 

3. Disconnect throttle body electrical connector (2). 

4. Disconnect necessary vacuum lines at throttle 
body. 

5. Remove four throttle body mounting bolts (1). 

6. Remove throttle body from intake manifold. 

7. Check condition of old throttle body-to-intake man
ifold o-ring. 

5.7L V-8 

CAUTION: Using a diagnostic scan tool, record any previous OTC's (Diagnostic Trouble Codes). 

81c78b96 

CAUTION: Never have the ignition key in the ON position when/if checking the throttle body shaft for a 
binding condition. This may set DTC's. 

1. Disconnect and isolate negative battery cable from 
battery. 

2. Remove air duct and air resonator box at throttle 
body. 

3. Disconnect electrical connector (2) at throttle body. 

4. Remove four throttle body mounting bolts (4). 

5. Remove throttle body from intake manifold. 
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6. Check condition of throttle body O-ring (2). 

INSTALLATION 

3.7L - V6 
1. Check condition of throttle body-to-intake manifold 

O-ring. Replace as necessary. 

2. Clean mating surfaces of throttle body and intake 
manifotd. 

3. Install O-ring between throttle body and intake 
manifold. 

4. Position throttle body (1) to intake manifold. 

5. Install all throttle body mounting bolts {2} finger 
tight. 

8Of274Se 
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CAUTION: The throttle body mounting bolts MUST 
be torqued to specifications. DO NOT OVER 
TIGHTEN MOUNTING BOLTS. Over tightening can 
cause damage to the throttle body, throttle plate, 
gaskets, bolts and/or the intake manifold. Proper 
torque of the mounting bolts is critical to normal 
operation. 

6. Obtain a torque wrench. lighten mounting bolts (as 
shown) in a mandatory torque criss-cross pattern 
sequence to 7.5 N·m (65 in. Ibs.). 

7. Install electrical connector (3). 

8. Instan necessary vacuum lines. 

9. Install air cleaner duct at throttle body. 

10. Connect negative battery cable. 

11. Using the diagnostic scan tool, erase aU previous 
DTC's and perform the ETC Relearn function. 

81b59a38 

if/Z~t--<---.D-""'--~~~ 

\~ l 
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4.7L v-a 
1. Check condition of throttle body-to-intake manifold 

O-ring. Replace as necessary. 

2. Clean mating surfaces of throttle body and intake 
manifold. 

3. Install throttle body-to-intake manifold O~ring. 

4. Install all throttle body mounting bolts (1) finger 
tight. 

CAUTION: The throttle body mounting bolts MUST 
be torqued to specifications. DO NOT OVER 
TIGHTEN MOUNTING BOLTS~ Over tightening can 
cause damage to the throttle body, throttle plate, 
gaskets, bolts and/or the intake manifold. Proper 
torque of the mounting bolts is critical to normal 
operation. 

5. Obtain a torque wrench. Tighten mounting bolts (as 
shown) in a mandatory torque criss-cross pattern 
sequence to 7.5 N·m (65 in. Ibs.). 

81c78b96 

81b59a38 
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6. Install electrical connector (2). 

7. Install necessary vacuum lines. 

8. Install air cleaner duct and plenum at throttle body. 

9. Connect negative battery cable. 

10. Using the diagnostic scan tool; erase all previous 
DTC's and perform the ETC Relearn function. 

5.7L V-8 
1. Clean and check condition of throttle body-to-intake 

manifold O-ring (2). 

2. Clean mating surfaces of throttle body and intake 
manifold. 

3. Install ,O-ring (2) between throttle body and intake 
manifo)d. 

4. Install throttle body to intake manifold by position
ing throttle body to manifold alignment pins. 

5. Install all throttle body mounting bolts finger tight. 

81C78b96 

80f'2746e 
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CAUTION: The throttle body mounting bolts MUST 
be torqued to specifications. 'DO NOT OVER 
TIGHTEN MOUNTING BOLTS. Over tightening can 
cause damage to the throttle body, throttle plate, 
gaskets, bolts and/or the intake manifold. Proper 
torque of the mounting bolts is critical to normal 
operation. 

6. Obtain a torque wrench. Tighten mounting bolts (as 
shown) in a mandatory torque criss·cross pattern 
sequence to 5.6 N·m (50 in. rbs.). 

7. Install electrical connector (2). 

8. Install air plenum to flange (3). 

9. Connect negative battery cable. 

10. Using the diagnostic scan tool, erase aU previous 
OTC's and perform the ETC Relearn function. 

81b59a38 
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FUEL DELIVERY - 5.9L DIESEL 

DESCRIPTION - DIESEL FUEL SYSTEM 

WARNING: High-pressure fuel lines deliver diesel fuel under extreme pressure from the injection pump to 
the fuel injectors. This may be as high as 160,000 kpa (23,206 psi). Use extreme caution when inspecting for 
high-pressure fuel leaks. Inspect for high-pressure fuel leaks with a sheet of cardboard. High fuel injection 
pressure can cause personal injury if contact is made with the skin. 

The fuel system used on the Cummins engine is an electronically controlled, Bosch HPCR (High·Pressure Common 
Rail) system. The HPCR system consists of five main components: 

• Electric Fuel Transfer (lift) Pump Located in the Fuel Tank 
• Fuel Pump/Gear Pump (attached to fuel injection pump) 

• High-Pressure Fuel Injection Pump 

• Fuel Injection Rail 

• Fuel Injectors 

Also to be considered as part of the overall fuel system are: 

• Accelerator Pedal 
• Air Cleaner Housing/Element 
• Check Valve Banjo Fitting at Rear of Cylinder Head 
• Fuel Connector Tubes 
• Fuel Drain Manifold (passage) 
• Fuel Drain Valve (at filter) 
• Fuel FilterlWater Separator 

• Fuel Heater 
• Fuel Heater Relay 
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• Fuel Transfer Pump Relay 
• Fuel Level (gauge) Sending Unit 
• Fuel Pressure Limiting Valve 

• Fuel Tank 
• Fuel Tank Module (containing a fuel gauge sending unit, separate fuel filter located at bottom of tank module, 

and fuel transfer pump) 
• Fuel Tank FillerNent Tube Assembly 
• Fuel Tank Filler Tube Cap 
• Fuel Tubes/Lines/Hoses 
• High-Pressure Fuel Injector Lines 
• In-Tank Fuel Filter (at bottom of fuel tank module) 
• Low-Pressure Fuel Supply Lines 
• Low-Pressure Fuel Return Lines 
• Overflow Valve 
• Quick-Connect Fuel Line Fittings 
• Accelerator Pedal Position Sensor (APPS) Located in Cab 
• Water Draining (maintenance) 
• Water-in-Fuel (WIF) Sensor 
• Screened Banjo Bolt (22) 

The fuel injection pump supplies high pressure to the fuel rail independent of engine speed. This high pressure fuel 
is then accumulated in the fuel rail. High pressure fuel is constantly suppUed to the injectors by the fuel rail. The 
Engine Control Module (ECM) controls the fueling and timing of the engine by actuating the injectors. 

Fuel enters the system from the electric fuel transfer (lift) pump, which is located inside of the fuel tank and attached 
to the fuel tank module (the fuel transfer pump is no longer attached to the engine). Fuel is forced through the fuel 
filter element and then enters the Fuel Pump/Gear Pump, which is attached to the rear of the fuel injection pump. 
The Fuel Pump/Gear Pump is a low-pressure pump and produce pressures ranging from 551.5 kpa (80 psi) to 1241 
kpa (180) psi. Fuel then enters the fuel injection pump. Low pressure fuel is then supplied to the FCA (Fuel Control 
Actuator). 

The FCA is an electronically controlled solenoid valve. The ECM controls the amount of fuel that enters the high
pressure pumping chambers by opening and closing the FCA based on a demanded fuel pressure. The FPS (Fuel 
Pressure Sensor) on the fuel rail monitors the actual fuel pressure and provides it as an input to the ECM. When 
the actuator is opened, the maximum amount of fuel is being supplied to the fuel injection pump. Any fuel that does 
not enter the injection pump is directed to the overflow valve. The overflow valve regulates how much excess fuel 
is used for iubrication of the pump and how much is returned to the tank through the drain manifold. 

Fuel entering the injection pump is pressurized to between 300-1600 bar (4351-23,206 psi) by three radial pumping 
chambers. The pressurized fuel is then supplied to the fuel rait. 

STANDARD PROCEDURE 

WATER DRAINING AT FUEL FILTER 
(Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL FILTER / WATER SEPARATOR - DESCRIPTION) 

CLEANING FUEL SYSTEM PARTS 

CAUTION: Cleanliness cannot be overemphasized when handling or replacing diesel fuel system compo
nents. This especially includes the fuel injectors, high-pressure fuel lines and fuel injection pump. Very tight 
tolerances are used with these parts. Dirt contaminati~n could cause rapid part wear and possible plugging 
of fuel injector nozzle tip holes. This in turn could lead to possible engine misfire. Always wash/clean any 
fuel system component thoroughly before disassembly and then air dry. Cap or cover any open part after 
disassembly. Before assembly, examine each part for dirt, grease or other contaminants and clean if nec
essary. When installing new parts, lubricate them with clean engine oil or clean diesel fuel only. 
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FUEL SYSTEM PRIMING - DIESEL 
A certain amount of air becomes trapped in the fuel system when fuel system components on the supply and/or 
high-pressure side are serviced or replaced. Fuel system priming is accomplished using the electric fuel transfer (lift) 
pump. 

Servicing or replacing fuel system components will not require fuel system priming. 

The fuel transfer (lift) pump is self-priming: When the key is first turned on (without cranking engine). the pump 
operates for approximately 1 to 2 second and then shuts off (Note: When ambient temperatures are cold enough to 
cause the intake air heaters to operate. the fuel lift pump will operate during the entire intake air pre-heat cycle). 
The pump will also operate for up to 25 seconds after the starter is quickly engaged, and then disengaged without 
allowing the engine to start. The pump shuts off immediately if the key is on and the engine stops running. 

1. Turn key to CRANK position and quickly release key to ON position before engine starts. This will operate fuel 
transfer pump for approximately 25 seconds. 

2. Crank engine. If the engine does not start after 25 seconds, turn key to OFF position, and leave it off for at least 
5 seconds. Repeat previous step until engine starts. 

3. Fuel system priming is now completed. 

4. Attempt to start engine. If engine will not start. proceed to following steps. When engine does start, it may run 
erratically and be noisy for a few minutes. This is a normal condition. 

CAUTION: Do not engage the starter motor for more than 30 seconds at a time. Allow two minutes between 
cranking intervals. 

5. Perform previous fuel priming procedure steps using fuel transfer pump. Be sure fuel is present at fuel tank. 

6. Crank the engine for 30 seconds at a time to allow fuel system to prime. 

WARNING: The fuel injection pump supplies extremely high fuel pressure to each individual injector 
through the high-pressure lines. Fuel under this amount of pressure can penetrate the skin and cause per
sonal injury. Wear safety goggles and adequate protective clothing. Do not loosen fuel fittings while engine 
is running. 

WARNING: Engine may start while cranking starter motor. 

STANDARD PROCEDURE - DRAINING FUEL TANK 

GAS POWERED 

WARNING: The fuel system may be under constant fuel pressure even with the engine off. This pressure 
must be released before servicing fuel tank. 

Two different procedures may be used to drain fuel tank: through the fuel fill fitting on tank, or using a diagnostic 
scan tool to activate the fuel pump relay. Due to a one-way check valve installed into the fuel fUl opening fitting at 
the tank, the tank cannot be drained conventionally at the fill cap. 

The quickest draining procedure involves removing the rubber fuel fill hose at the fuel tank. 

As an alternative procedure, the electric fuel pump may be activated allowing tank to be drained at fuel rail con
nection. Refer to diagnostic scan tool for fuel pump activation procedures. Before disconnecting fuel line at fuel rail, 
release fuel pressure. Refer to the Fuel System Pressure Release Procedure for procedures. Attach end of special 
test hose tool number 6631 or 6539 at fuel rail disconnection (tool number 6631 is used on 5/16" fuel lines while 
tool number 6539 is used on 3/8" fuel lines). Position opposite end of this hose tool to an approved gasoline drain
ing station. Activate fuel pump and drain tank until empty. 

If electric fuel pump is not operating, fuel must be drained through fuel fill fitting at tank. Refer to following proce
dures. 

1. Release fuel system pressure. 

2. Raise vehicle. 

3. Thoroughly clean area around fuel fill fitting and rubber fuel fill hose at tank. 

4. If vehicle is equipped with 4 doors and a 6 foot (short) box. remove left-rear tire/wheel. 
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5. Loosen clamp and disconnect rubber fuel fill hose at tank fitting. Using an approved gas holding tank, drain fuel 
tank through this fitting. 

DIESEL POWERED 
Two different procedures may be used to drain fuel tank: through the fuel fill fitting on tank, or using a diagnostic 
scan tool to activate the fuel pump relay. Due to a one-way check valve installed into the fuel fill opening fitting at 
the tank, the tank cannot be drained conventionally at the fill cap. 

The quickest draining procedure involves removing the rubber fuel fill hose at the fuel tank. 

As an alternative procedure, the electric fuel pump may be activated allowing tank to be drained at fuel rail con
nection. Refer to diagnostic scan tool for fuel pump activation procedures. Attach end of special test hose tool num
ber 6631 or 6539 at fuel rail disconnection (tool number 6631 is used on 5/16" fuel lines while tool number 6539 is 
used on 3/8" fuel lines). Position opposite end of this hOse tool to an approved diesel fuel draining station. Activate 
fuel pump and drain tank until empty. 

If electric fuel pump is not operating, fuel must be drained through fuel fill fitting at tank. Refer to following proce
dures. 

1. Release fuel system pressure. 

2. Raise vehicle. 

3. Thoroughly clean area around fuet fill fitting and rubber fuel fill hose at tank. 

4. If vehicle is equipped with 4 doors and a 6 foot (short) box, remove left-rear tire/wheel. 

5. Loosen clamp and disconnect rubber fuel fill hose at tank fitting. Using an approved diesel fuel holding tank, 
drain fuel tank through this fitting. 

FUEL CONTAMINATION 
If a diesel engine's fuel supply has been contaminated (with gasoline, water, etc.), the following procedure must be 
followed: 
1. Remove all fuel from the fuel tank. (Refer to 14· FUEL SYSTEM/FUEL DELIVERY - STANDARD PROCEDURE

DRAINING FUEL TANK) Use an appropriate fuel container. Dispose of the contaminated fuel using the proper 
procedures. 

CAUTION: Dispose of petroleum based products in a manner consistent with all applicable Local, State, 
Federal, and Provincial regulations. 

2. Remove and clean fuel tank. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL TANK - REMOVAL) 

3. Install the fuel tank. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL TANK - INSTALLATION) 

4. Fill fuel tank with fresh diesel fuel. 
5. Drain and remove the fuel filter. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL FILTER / WATER SEP

ARATOR - REMOVAL) 
6. Install a new fuel filter. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL FILTER / WATER SEPARATOR -

INSTALLATION) 
7. Check the engine control module for any diagnostic trouble codes (DTCs). Record and clear any DTCs that are 

present. 
8. Start and run the engine. Run the engine for up to 15 minutes to allow time for any DTCs to reset and shut off 

the engine. 

9. Check the engine control module for any diagnostic trouble codes (DTCs). Record any DTCs that are present. 
Refer to the appropriate engine electrical diagnostics to diagnose any DTCs that were set. 

CAUTION: With the high pressure fuel system in this vehicle, any residual contaminated fuel will be 
removed very quickly. Shut off the engine immediately if signs of engine damage are noted. 

The engine should then be evaluated to determine if the contaminated fuel has caused any damage to the fuel 
system and/or engine. Indicators that the fuel system has been damaged include the following: 

• Unstable fuel rail pressure. This can manifest itself as instability of idle speeds, excessive undershoot/over
shoot at engine start-up, or excessive undershoot/overshoot when the engine operating conditions change. A 
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typical engine response to a farge rail pressure undershoot would be a decrease in engine speed or engine 
stall. 

• Excessive noise from the engine. This could indicate poor rail pressure control or the inability of the injection 
system to inject the proper amount of fuel . 

• Excessive smoke (black or white). This could indicate the inability of the fuel system to inject the proper 
amount of fuel. 

NOTE: If any of these conditions are exhibited after cleaning the fuel system, proceed to the appropriate 
engine electrical diagnostic information. Repair the fuel system and/or engine as necessary. 

SPECIFICATIONS 

FUEL INJECTOR FIRING ORDER - DIESEL 
The firing order for the 5.9L Cummins turbo-diesel engine, is 1-5-3-6-2-4. 

TORQUE 

DESCRIPTION N-m Ft. Lbs. In. Lbs. 

Crankshaft Position 9 80 
Sensor 

Camshaft Position Sensor 9 - 80 
Engine Coolant 18 13 160 

Temperature Sensor 

Rear Engine Lift Bracket 77 56 -
Bolts 

Fuel Connector Nut at 50 37 -
Cylinder Head 

Fuel Filler Hose Clamp at 3 - 27 
Tank 

Fuel Filler Housing-to- 2 - 17 
Body Screws 

Fuel Filter Ud 34 25 -
Fuel Filter Drain Valve 1.5 - 14 

Screws 

Fuel Heater Element 1.5 - 14 
Screws 

Fuel Line Banjo Fitting 24 18 -
Bolts 

Screened Banjo Bolt 24 18 -
Fuel Line Banjo Fitting 24 18 -

Bolts at Fuel Filter 
Housing 

Fuel Line Fittings 37 27 -
(High-Pressure - Pump to 

Rail) 

Fuel Line Fittings 30 22 -
(High-Pressure - Cylinder 

Head to Rail) 

Shield Bolts 43 32 -
Fuel Injector Solenoid 1.25 - 11 

Nuts 
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DESCRIPTION N-m Ft. Lbs. In. Lbs. 

Fuel Injection Pump-to- 105 77 -
Gear Shaft Nut 

Fuel Injection Pump 24 18 -
Mounting Nuts 

Fuel Line Brace-to-Intake 24 18 -
Manifold Cover Bolt 

(H igh-Pressure) 

Fuel Pressure Sensor 70 52 -
Fuel Pressure Limitin 24 18 -

Valve (Banjo Bolt) 

Fuel Pressure Limiti 70 52 -
Valve (In Fuel Rail) 

Fuel Rail Mounting Bolts 24 18 212 
Fuel Tank Mounting Straps 41 30 -

Map Sensor Mounting 1 . 9 
Screws 

ECM-to-Engine Bracket 24 18 -
Mounting Bolts 

ECM Electrical Harness 3 - 27 
Connector 

Water-In-Fuel Sensor 4.5 - 39 



DR~~~~~~~~~~~~~~~-FUELDEUVERY-5.9LDIESEL 14-~ 

SPECIAL TOOLS 

DIESEL FUEL SYSTEM 

FUEL PRESSURE TEST ADAPTER - # 9012 

FUEL PRESSURE TEST ADAPTER - #9014 

FUEL INJECTOR REMOVER - #9010 

PRESSURE CAP - #9011 

FUEL PRESSURE TEST ADAPTER - #9013 

FUEL INJECTOR TUBE (CONNECTOR) REMOVER -
#9015 

LOCK RING REMOVERRNSTALLER #9340 
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ENGINE ROTATING (BARRING) TOOL - #74718 
(ALSO PART OF KIT #6860) 
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FILTER-FUEL I WATER SEPARATOR 

DESCRIPTION 
The fuef filter/water separator assembly is located on left side of engine above the starter motor. The assembly also 
includes the fuel heater, Water-In-Fuel (WIF) sensor and a screened banjo bolt attached at the bottom of the fuel 
filter canister. 

OPERATION 
The fuel filter/water separator protects the fuel injection pump by removing water and contaminants from the fuel. 
The construction of the filter/separator allows fuel to pass through it, but helps prevent moisture (water) from doing 
so. Moisture collects at the bottom of the canister. 

Refer to the maintenance schedules in the owners manual for the recommended fuel filter replacement intervals. 

For draining of water from canister, refer to Fuel FilterlWater Separator Removal/Installation section. 

There is a screened banjo bolt that is attached at the bottom of the fuel filter canister. It provides additional fittering 
for the high pressure fuel system components. 

A Water-In-Fuel (WIF) sensor is attached to the side of fuel filter housing. Refer to Water-ln~Fuel Sensor Descrip
tion/Operation. 

The fuel heater is installed into the top of the filter/separator housing. Refer to Fuel Heater Description/Operation. 

REMOVAL 
Refer to maintenance schedules in this manual, or the 
Owner's Manual for recommended fuel filter replace
ment intervals. 

Draining water from fuel filterlwater separator 
housing: 

The housing drain valve (9) serves two purposes. One 
is to partially drain the filter housing of excess water. 
The other is to completely drain the housing for fuel 
filter, drain valve, heater element or water-in-fuel sen
sor replacement. 

The filter housing should be partially drained when
ever the water-in-fuel warning lamp remains illumi
nated. (Note that lamp will be illuminated for 
approximately two seconds when ignition key is ini
tially placed in ON position for a bulb check). 

1. A drain hose (7) is located at the bottom of drain 
valve. Place drain pan under drain hose. 

2. With engine not running, rotate drain valve han
dle counter-clockwise (rearward) to OPEN (DRAIN) 
position. Hold drain valve open until all water and 
contaminants have been removed and clean fuel 
exits. 

\ 

6 
BOfa1165 

3. If drain valve, fuel heater element or Water-tn-Fuel (WIF) sensor is being replaced, drain housing completely. 
Dispose of mixture in drain pan according to applicable regulations. 

4. After draining operation. rotate valve handle clockwise (forward) to the CLOSE position. 
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5. Fuel Filter Replacement: The fuel filter is located 
inside of the fuel filter housing. 

a. Clean all debris from around canister. 

b. Remove filter lid (1) using a socket. Attach 
socket to large hex (2) on top of lid. Rotate 
counterclockwise for removal. Remove O-ring. 
Discard O-ring. 

c. Remove filter element by twisting element side
ways from filter tid. 

6. Water-In-Fuel (WI F) Sensor Replacement: The 
WIF sensor (5) is located on the side of the fuel fil
ter housing. 

a. Disconnect electrical connector at sensor. 

b. Clean area around sensor. 

c. Remove sensor by rotating counterclockwise. 

d. Check condition of sensor O-ring. Replace if 
damaged. 
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7. Fuel Heater Element Replacement: The heater 
element (2) is located in the fuel filter housing. 

a. Remove fuel filter. See previous steps. 

b. Disconnect electrical connector. 

c. Remove two T-15 Torx head mounting screws 
(3) from fuel heater element. 

d. Remove fuel heater. 

8. Drain Valve Replacement: The drain valve 
assembly (9) is located on the side of the fuel filter 
housing. 

a. Disconnect drain hose (7) from the fuel drain 
valve. 

b. Remove 4 drain valve mounting screws (T-15 
Torx head) (8). 

c. Remove drain valve from filter housing. 

9. Remove the screened banjo bolt (9) that is located 
on the bottom of the fuel filter housing. It attaches 
the Injection Pump supply line to the fuel filter 
housing. 

INSTALLATION 
Refer to maintenance schedules for recommended fuel filter replacement intervals. 

1. Thoroughly clean inside of filter housing, filter cap and all related components. 

2. Fuel Filter: 

a. The engine has a self-priming low-pressure fuel system. Refer to Standard Procedures-Fuel System 
Priming. 

b. Install new a-ring to canister lid and lubricate O·ring with clean engine oil. 

c. Position new element to canister lid. Place this assembly into canister by rotating clockwise. 

d. Tighten cap to 34 N·m (25 ft. Ibs.) torque. Do not overtighten cap. 

3. Water-In-Fuel (WIF) Sensor: 
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a. Install new o-ring seal to WIF sensor. 

b. Apply a light film of clean oil to o-ring seal. 

c. Install sensor into housing. 

d. Tighten sensor to 2.5 N·m (25 in. Ibs.) torque. 

e. Connect electrical connector to WIF sensor. 

4. Fuel Heater Element: 

a. Install fuel heater into fuel filter housing. 

b. Install fuel heater thermostat onto the outside of the fuel filter housing. 

c. Install fuel heater mounting screws ,~d tighten to 1-1.5 N·m (8 - 13 in. Ibs.) torque. 

d. Connect electrical connector to fuel heater thermostat. 

e. Install new filter cover O-ring onto fuel filter housing cover and lubricate with clean engine oil. 

f. Tighten fuel filter housing cover (lid)'to 34 N·m (25 ft. Ibs.). 

5. Drain Valve: 

a. Install 2 new O-rings to valve. 

b. Lubricate with silicon grease. 

c. Install fuel drain valve. 

d. Install 4 mounting screws and tighten to 1-1.5 N·m (8-13 in. Ib's.) torque. 

e. Connect drain hose to drain valve. 

6. Install two new sealing washers to bolt. / 

7. Install screened banjo bolt Tighten to 24 N·m (18 ft. Ibs.) 

8. Start engine and check for leaks. 
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HEATER-FUEL 

DE$CRIPTION ' 
The fuel heater assembly is located on the side of the fuel filter housing and internal to the fuel filter housing. 

The heater/element assembly is equipped with a temperature sensor (thermostat) that senses fuel temperature. This 
sensor is attached to the fuel heater/element assembly. 

OPERATION 
The fuel heater is used to prevent diesel fuel from waxing during cold weather operation. 

When the fuel temperature is below 45° ±8 F (7°C), the temperature sensor allows current to flow to the heater 
element warming the fuel. When the fuel temperature is above 75° ±S F (24°C), the sensor stops current flow to the 
heater element. 

Battery voltage to operate the fuel heater element is supplied from the ignition switch and through a solid stated 
device in the IPM. The fuel heater element and "solid state device in IPM" instead of "fuel heater relay" are not 
computer controlled. 

The heater element operates on 12 volts, 300 watts at 0° F (-1S0 C). 

DIAGNOSIS AND TESTING 

FUEL HEATER 
The fuel heater is used to prevent diesel fuel from waxing during cold weather operation. 

NOTE: The fuel heater element, "solid state device in IPM" instead of "fuel heater relay" and fuel heater tem
perature sensor are not controlled by the Engine Control Module (ECM). 

A malfunctioning fuel heater can cause a wax build-up in the fuel filter/water separator. Wax build-up in the filter/ 
separator can cause engine starting problems and prevent the engine from rewing up. It can also cause blue or 
white fog-like exhaust. If the heater is not operating in cold temperatures, the engine may not operate due to fuel 
waxing. 

The fuel heater assembly is located on the side of fuel filter housing and internal to the fuel filter housing. 

The heater assembly is equipped with a built-in fuel temperature sensor (thermostat) that senses fuel temperature. 
When fuel temperature drops below 45° ± So F (7° C). the sensor allows current to flow to built-in heater element 
to warm fuel. When fuel temperature rises above 75 o± So F (240 C), the sensor stops current flow to heater ele
ment (circuit is open). 

Voltage to operate fuel heater element is supplied from ignition switch, through "solid state device in IPM", to fuel 
temperature sensor and, on to fuel heater element. 

The heater element operates on 12 volts, 300 watts at 0 OF (-1S0 C). As temperature increases, power requirements 
decrease. 

A minimum of 7 volts is required to operate the fuel heater. The resistance value of the heater element is less than 
1 ohm (cold) and up to 1000 ohms warm. 

TESrlNG 
1. Disconnect electrical connector from thermostat. 

Ambient temperature must be below the circuit close temperature. If necessary. induce this ambient temperature by 
placing ice packs on thermostat to produce an effective ambient temperature below circuit close temperature. 

Measure resistance across two pins. Operating range is 0.3 - 0.45 Ohms. 
2. If resistance is out of range, remove thermostat and check resistance across terminal connections of heater. The 

heater can be checked at room temperature. Operating range is 0.3 - 0.45 Ohms. 

3. Replace heater if resistance is not within operating range. 

4. If heater is within operating range. replace heater thermostat. 
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REMOVAL 
The fuel heater sensor/thermostat is located on the side of the fuel filter housing. The fuel heater element is located 
internal to the fuel filter housing. (Refer to 14 • FUEL SYSTEM/FUEL DELIVERY/FUEL FILTER / WATER SEPA
RATOR - REMOVAL). 
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PUMP-FUEL INJECTION 

DESCRIPTION 
A Robert Bosch high-pressure fuel injection pump is used. The pump is attached to the back of the timing gear 
housing at the left /front side of the engine. 

OPERATION 
The fuel injection pump supplies high pressure to the fuel rail independent of engine speed. This high pressure is 
then accumulated in the fuel rail. High pressure fuel is constantly supplied to the injectors by the fuel rail. The 
Engine Control Module (ECM) controls the fueling and timing of the engine by actuating the injectors. 

Fuel enters the system from the electric fuel transfer (lift) pump, which is located in the fuel tank. Fuel ;s forced 
through the fuel filter element and then enters the Fuel Pump/Gear Pump, which is attached to the rear of the fuel 
injection pump. The Fuel Pump/Gear Pump is a low-pressure pump and produce pressures ranging from 551.5 kpa 
(80 psi) to 1241 kpa (180) psi. Fuel then enters the fuel injection pump. Low pressure fuel is then supplied to the 
FCA (Fuel Control Actuator). 

The FCA is an electronically controlled solenoid valve. The ECM controls the amount of fuel that enters the high
pressure pumping chambers by opening and closing the FCA based on a demanded fuel pressure. The FPS (Fuel 
Pressure Sensor) on the fuel rail provides the actual fuel pressure. When the actuator is opened. the maximum 
amount of fuel is being supplied to the fuel injection pump. Any fuel that does not enter the injection pump is 
directed to the cascade overflow valve. The cascade overflow valve regulates how much excess fuel is used for 
lubrication of the pump and how much is returned to the tank through' the drain manifold. 

Fuel entering the injection pump is pressurized to between 300-1600 bar (4351-23206 psi) by three radial pumping 
chambers. The pressurized fuel is then supplied to the fuel rail. 

DIAGNOSIS AND -rESTING 

FUEL INJECTION PUMP TIMING 
With the Bosch injection pump, there are no mechanical adjustments needed or necessary to accomplish fuel injec
tion timing. AU timing and fuel adjustments are electrically made by the engine mounted Engine Control Module 
(ECM). 

REMOVAL 

CAUTION: Cleanliness cannot be overemphasized when handling or replacing diesel fuel system compo .. 
nents. This especially includes the fuel injectors, high-pressure fuel lines and fuel injection pump. Very tight 
tolerances are used with these parts. Dirt contamination could cause rapid part wear and possible plugging 
of fuel injector nozzle tip holes. This in turn could lead to possible engine misfire. Always wash/clean any 
fuel system component thoroughly before disassembly and then air dry. Cap or cover any open part after 
disassembly. Before assembly, examine each part for dirt, grease or other contaminants and clean if nec
essary. When installing new parts, lubricate them with clean engine oil or clean diesel fuel only. 
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1. Disconnect both negative battery cables at both 
batteries. Cover and isolate ends of both cables. 

2. Remove intake manifold air intake tube (above 
injection pump) and its rubber connector hose (2). 

3. Remove accessory drive belt. 

4. Thoroughly clean the rear of injection pump7 and 
attachment points for its 3 fuel lines. Also clean the 
opposite ends of these same 3 lines at their attach
ment points. 

8Ofa2604 

80fa27c8 
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5. Disconnect Fuel Control Actuator (FCA) electrical 
connector (3) at rear of injection pump. 

CAUTION: Whenever a fuel line fitting is con
nected to a secondary titting, always use a 
back-up wrench on the secondary fitting. Do not 
allow the secondary fitting to rotate. 

6. Remove fuel line (injection pump-to-fuel pressure 
limiting valve). 

7. Remove fuel line (injection pump-to-fuel rail). Use 
back-up wrench on fitting at fuel pump. 

8. Remove fuel line (injection pump-to-fuel filter 
housing). 

9. Remove fuel pump drive gear access cover with a 
3/8" drive ratchet. Access cover (2) is threaded to 
timing gear cover. 

10. Remove fuel pump drive gear mounting nut and 
washer. 

80fa26c1 

8Ofa2B5c 
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11. Attach C3428B, or L4407 A (or equivalent) gear 
puller (1) to pump drive gear with 2 bolts, and 
separate gear from pump (a keyway is not used 
on this particular injection pump). Leave drive 
gear hanging loose within timing gear cover. 

12. Remove 3 injection pump mounting nuts (6) , and remove pump from engine. 

INSTALLATION 

8Ofa268! 

CAUTION: Cleanliness cannot be overemphasized when handling or replacing diesel fuel system compo
nents. This especially includes the fuel injectors, high-pressure fuel lines and fuel injection pump. Very tight 
tolerances are used with these parts. Dirt contamination could cause rapid part wear and possible plugging 
of fuel injector nozzle tip holes. This in turn could lead to possible engine misfire. Always wash/clean any 
fuel system component thoroughly before disassembly and then air dry. Cap or cover any open part after 
disassembly. Before assembly, examine each part for dirt, grease or other contaminants and clean if nec
essary. When installing new parts, lubricate them with clean engine oil or clean diesel fuel only. 
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1. Inspect pump mounting surfaces at pump and mounting flange and pilot bore for nicks, cuts or damage. Inspect 
O-ring surfaces for nicks, cuts or damage. 

2. Clean injection pump mounting flange and pilot bore at gear housing. Also clean front of injection pump. 

3. Install new rubber O-ring (square) into machined groove at pump mounting area. 

4. Apply clean engine oil to injection pump a·ring and pilot bore only. 

The machined tapers on both injection pump shaft and injection pump gear must be absolutely dry, clean 
and free of any dirt or oil tilm. This will ensure proper gear-to-shaft tightening. 

S. Clean pump gear and pump shaft at machined tapers with an evaporative type cleaner such as brake cleaner. 

6. Position injection pump to mounting flange on gear housing while aligning injection pump shaft through back of 
injection pump gear. 

7. After pump is positioned flat to mounting flange, 
install 3 pump mounting nuts (3) and tighten finger 
tight only. Do not attempt a final tightening at this 
time. Do not aHempt to tighten (pull) pump to 
gear housing using mounting nuts. Damage to 
pump or gear housing may occur. The pump 
must be positioned flat to its mounting flange 
before attempting to tighten 3 mounting nuts. 

8. To prevent damage or cracking of components, 
install and tighten nuts in the following sequence: 

a. Install injection pump shaft washer and nut to 
pump shaft. Tighten nut finger tight only. 

b. Do preliminary (light) tightening of injection 
pump shaft nut. 

c. Tighten 3 injection pump mounting nuts to 24 
N·m (18 ft. Ibs.). 

d. Do a final tightening of pump shaft nut to 10S 
N·m (77 ft. Ibs.). 

8Ofa27c8 
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9. Install drive gear access cover (2) using a 3/8" 
drive ratchet. Access cover is threaded to timing 
gear cover. Tighten to 8 N·m (71 in. Ibs.) torque. 

10. Install fuel return line (injection pump-to-fuel filter). 
Tighten banjo bolts (1) to 24 N·m (18 ft. Ibs.) 
torque. 

11. Install fuel line (injection pump-ta-fuel rail). 

a. Tighten fitting at fuel pump to 37 N·m (27 ft. 
Ibs.) torque. Use a back-up wrench. 

b. Tighten fitting at fuel rail to 37 N·m (27 ft. Ibs.) 
torque. 

12. Install fuel line (injection pump-to-fuel filter hous
ing). Tighten to 24 N·m (18 ft. Ibs.) torque. 

80fa265c 

80fa27c8 
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13. Connect Fuel Control Actuator (FCA) electrical 
connector (3) to rear of injection pump. 

14. Install intake manifold air intake tube (above injec
tion pump). Tighten clamps. 

15. Install accessory drive belt. 

16. Connect both negative battery cables to both bat
·teries. 

17. Check system for fuel or engine oil leaks. 

BOfa26c7 

8ota2604 
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SENSOR-FUEL LEVEL SENDING llNIT 

DESCRIPTION 
The fuel gauge sending unit (fuel level sensor) is attached to the side of the fuel pump module. The sending unit 
consists of a float, an arm, and a variable resistor track (card). The fuel transfer (lift) pump is also attached to the 
fuel pump module. 

OPERATION 
For Fuel Gauge Operation: A constant input voltage source of about 12 volts (battery voltage) is supplied to the 
resistor track on the fuel gauge sending unit. This is fed directly from the Engine Control Module (ECM). NOTE: For 
diagnostic purposes, this 12V power source can only be verified with the circuit opened (fuel tank module 
electrical connector unplugged). With the connectors plugged, output voltages will vary from about .6 volts 
at FULL, to about 7.0 volts at EMPTY. The resistor track is used to vary the voltage (resistance) depending on fuel 
tank float level. As fuel level increases, the float and arm move up, which decreases voltage. As fuel level 
decreases, the float and arm move down, which increases voltage. The varied voltage signal is returned back to the 
ECM through the sensor return circuit. 

Both of the electrical circuits between the fuel gauge sending unit and the ECM are hard-wired (not multi-plexed). 
After the voltage signal is sent from the resistor track, and back to the ECM, the ECM will interpret the resistance 
(voltage) data and send a message across the multi-plex bus circuits to the instrument panel cluster. Here it is 
translated into the appropriate fuel gauge level reading. Refer to Instrument Panel for additional information. 

REMOVAL 

REMOVAUINSTALLATION 
For diesel removal and installation procedures. refer to the gas section of Fuel System/Fuel Delivery. See Fuel 
Level Sending Unit/Sensor Removal/Installation. 
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LINES-FUEL 

DESCRIPTION 

Low-Pressure Lines Are: 
• the fuel supply line from fuel tank to fuel filter housing. 
• the fuel return line back to fuel tank. 
• the fuel drain (manifold) line at rear of cylinder head. 
• the fuel supply line from fuel filter to fuel injection pump. 
• the fuel injection pump return line. 

High-Pressure Lines Are: 
• the fuel line from fuel injection pump to fuel rail. 
• the 6 fuel lines from fuel rail up to injector connector tubes 

WARNING: High-pressure fuel lines deliver diesel fuel under extreme pressure from the injection pump to 
the fuel injectors. This may be as high as 160,000 kpa (23,206 psi). Use extreme caution when inspecting for 
high-pressure fuel leaks. Inspect for high-pressure fuel leaks with a sheet of cardboard. High fuel injection 
pressure can cause personal injury if contact is made with the skin. 

OPERATION 

High-Pressure Lines 

CAUTION: The high-pressure fuel lines must be held securely in the brace. The lines cannot contact each 
other or other components. Do not attempt to weld high-pressure fuel lines or to repair lines that are dam
aged. If lines are ever kinked or bent, they must be replaced. Use only the recommended lines when 
replacement of high-pressure fuel line is necessary. 

High·pressure fuel lines deliver fuel (under pressure) of up to approximately 160,000 kPa (23,206 PSI) from the 
injection pump to the fuel injectors. The lines expand and contract from the high-pressure fuel pulses generated 
during the injection process. All high-pressure fuel lines are of the same length and inside diameter. Correct high
pressure fuel line usage and installation is critical to smooth engine operation. 

WARNING: Use extreme caution when inspecting for high-pressure fuel leaks. Inspect for high-pressure fuel 
leaks with a sheet of cardboard. High fuel injection pressure can cause personal injury if contact is made 
with the skin. 

DIAGNOSIS AND TESTING 

HIGH-PRESSURE FUEL LINE LEAKS 
High-pressure fuel line leaks can cause starting problems and poor engine performance. 

WARNING: Due to extreme fuel pressures of up to 160,000 kpa (23,206 psi), use extreme caution when 
inspecting for high-pressure fuel leaks. Do not get your hand or a finger near a suspected leak. Inspect for 
high-pressure fuel leaks with a sheet of cardboard. High fuel injection pressure can cause personal injury if 
contact is made with the skin. 

Start the engine. Move the cardboard over the suspected high-pressure fuel line leak, and check for fuel spray onto 
the cardboard. If line is leaking, retorque line while engine is shutdown. Replace damaged. restricted or leaking 
high-pressure fuel lines with the correct replacement line. 

CAUTION: The high-pressure fuel lines must be clamped securely in pla~e in the brace. The lines cannot 
contact each other or other components. Do not attempt to weld high-pressure fuel lines or to repair lines 
that are damaged. Only use the recommended lines when replacement of high-pressure fuel line is neces
sary. 
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REMOVAL 

CAUTION: Cleanliness cannot be overemphasized when handling or replacing diesel fuel system compo
nents. This especially includes the fuel injectors, high-pressure fuel lines and fuel injection pump. Very tight 
tolerances are used with these parts. Dirt contamination could cause rapid part wear and possible plugging 
of fuel injector nozzle tip holes. This in turn could lead to possible engine misfire. Always wash/clean any 
fuel system component thoroughly before disassembly and then air dry. Cap or cover any open part after 
disassembly. Before assembly, examine each part for dirt, grease or other contaminants and clean if nec
essary. When installing new parts, lubricate them with clean engine oil or clean diesel fuel only. 

1. Disconnect both negative battery cables from both 
batteries. Cover and isolate ends of cables. 

2. Thoroughly clean fuel lines at both ends. 

3. If removing fuel line at either No. 1 or No. 2 cylin
der, the intake manifold air heater elements must 
first be removed from top of intake manifold. Refer 
to Intake Air Heater Removal/Installation for pro
cedures. 

4. If removing fuel line at No.6 cylinder, a bracket (1) 
is located above fuel line connection at cylinder 
head. Two bolts secure this bracket to rear of cyl
inder head. The upper bolt hole is slotted. Loosen 
(but do not remove) these 2 bracket bolts. Tilt 
bracket down to gain access to No.6 fuel line con
nection. 

5. Remove engine lift bracket (if necessary). 

6. Remove necessary insulated fuel line support 
clamps (2) at intake manifold. DO NOT remove 
insulators from fuel lines. 

7. Place shop towels around fuel lines at fuel rail and 
injectors. If possible, do not allow fuel to drip down 
side of engine. 

80fca9ae 

BOfca9b2 

CAUTION: When loosening or tightening high-pressure lines attached to a separate fitting, use a back-up 
wrench on fitting. Do not allow fitting to rotate. Damage to both fuel line and fitting will result. 
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8. Carefully remove each fuel line from engine. Note position of each while removing. Do not bend lines while 
removing. 

INSTALLATION 
All high-pressure fuel lines are of the same length and 
inside diameter. Correct high-pressure fuel line usage 
and installation is critical to smooth engine operation. 

CAUTION: Anytime a high-pressure line is 
removed from the engine, its fuel connector nut at 
the cylinder head must first be retorqued. Refer to 
Torque Specifications. 

1. lighten nuts at high pressure injector connector nut 
at the cylinder head. Torque nut to 50 N·m (37 ft. 
Ibs.). 

2. Position and install fuel line support clamp (2) bolts 
or nut. lighten finger tight 

3. Position proper fuel line to proper injector on 
engine. Tighten fittings hand tight at both ends of 
line. 

4. Tighten fuel line at cylinder head. Torque nut to 30 
N·m (22 ft. Ibs.). 

BOtca9b2 
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5. Install engine lifting bracket (1) and bolt. Torque nut 
to 77 N·m (56 ft. Ibs.). 

6. Tighten fuel lines at fuel rail. Torque nut to 37 N·m 
(27 ft. Ibs.). 

7. Tighten clamp support to intake manifold cover. 
Torque nut to 24 N·m (18 ft. Ibs.). 

8. If fuel line at either No. 1 or No. 2 cylinder has 
been replaced, install intake manifold air heater 
elements to top of intake manifold. Refer to Intake 
Air Heater Removal/Installation for procedures. 

9. If fuel line at No.6 cylinder has been replaced, tilt 
metal bracket (shield) upward and tighten 2 bolts at 
rear of cylinder head. Torque nut to 43N·m (32 ft. 
Ibs.). 

10. Connect both negative battery cables to both bat
teries. 

11. Prime fuel system. Refer to Fuel System Priming. 

12. Check lines/fittings for leaks. 
80tca9ae 
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SENSOR-FUEL PRESSURE 

DESCRIPTION 
The fuel pressure sensor ;s mounted vertically near the top/center of the fuel rail. 

The fuel pressure sensor monitors actual high-pressure within the fuel rail. An output signal from this sensor (relat
ing to fuel pressure) is sent to the Engine Control Module (ECM). 

REMOVAL 
The fuel pressure sensor (4) is mounted vertically 
near the top/center of the fuel rail. 

1. Disconnect electrical connector (1) at sensor. 

2. Remove sensor from fuel rail. 

3. Inspect sensor sealing surface. 

INSTALLATION 
1. Inspect fuel pressure sensor sealing surface. 

2. Lubricate sensor threads with clean diesel fuel. 

3. Install sensor (4) into fuel rail. 

4. To prevent leaks, sensor must be tightened to 70 
N·m (52 ft. Jbs.). 

5. Connect electrical connector to sensor. 

6. Start engine and check for fuel leaks. 

80fca8b9 

BOfcaSb9 
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RAIL-FUEL 

DESCRIPTION 
The fuel injector rail is bolted to the top of the intake manifold. 

OPERATION 
The fuel rail is used as a distribution device to supply high-pressure fuel to the high-pressure fuel tines. 

REMOVAL 

CAUTION: Cleanliness cannot be overemphasized when handling or replacing diesel fuel system compo
nents. This especially includes the fuel injectors, high-pressure fuel lines and fuel injection pump. Very tight 
tolerances are used with these parts. Dirt contamination could cause rapid part wear and possible plugging 
of fuel injector nozzle tip holes. This in turn could lead to possible engine misfire. Always wash/clean any 
fuel system component thoroughly before disassembly and then air dry. Cap or cover any open part after 
disassembly. Before assembly, examine each part for dirt, grease or other contaminants and clean if nec
essary. When Installing new parts, lubricate them with clean engine oil or clean diesel fuel only. 

1. Disconnect both negative battery cables at both 
batteries. Isolate ends of both cables. 

2. Disconnect electrical connector at fuel pressure 
sensor. 

3. Remove banjo bolt at fuel limiting valve. 

4. Disconnect necessary wiring harness retention 
clips from intake manifold. 

5. Lift 2 rubber covers to gain access to positive (+)t 
intake heater cable nuts. Remove 2 nuts and 
remove 2 cables from studs. 

6. Carefully remove 4 high-pressure fuel lines from 
top of fuel rail. Note position of each line while 
removing. Do not bend lines while removing. 

CAUTION: WHEN LOOSENING OR TIGHTENING 
HIGH-PRESSURE LINES ATTACHED TO A SEPA
RATE FITTING, USE A BACK-UP WRENCH ON FIT .. 
TING. DO NOT ALLOW FITTING TO ROTATE. 
DAMAGE TO BOTH FUEL LINE AND FITTING WILL 
RESULT. 80fca9b2 

7. Carefully remove 2 high-pressure fuel lines at each end of fuel rail. Note position of each line while removing. Do 
not bend lines while removing. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL LINES - REMOVAL). 

8. Remove fuel line connecting injection pump to fuel rail. 

9. Remove three injection rail mounting bolts. 
10. Remove rail from top of intake manifold. 
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INSTALLATION 
1. Clean any dirt/debris from top of intake manifold 

and bottom of fuel rail. 

2. Position fuel rail to top of manifold and install 3 
mounting bolts (1) finger tight. 

3. Install all high-pressure tines to rail (Refer to 14 -
FUEL SYSTEM/FUEL DELIVERY/FUEL LINES -
REMOVAL) (Refer to 14 - FUEL SYSTEM/FUEL 
DELIVERY/FUEL LINES - INSTALLATION). Torque 
to 30 N·m (22 ft. Ibs.). 

4. Tighten 3 mounting bolts at fuel rail. Torque bolts to 
24 N·m (18 ft. Ibs.). 

5. Reposition wiring harness to intake elbow and 
install nut. 

6. Install and tighten fuel limiting valve banjo bolt. 
Copper washer against fuel limiting valve, rubber 
seal against banjo bolt. Torque to 24 N·m (1B ft. 
Ibs.). 

7. Connect electrical connector to fuel pressure sen
sor. 

B. Position 2 positive (+) cables to intake heater 
studs. Install 2 nuts. 

9. Connect battery cables to both batteries. 

10. Start engine and check for leaks. 

SOIC'l9b2 
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VALVE-FUEL PRESSURE LIMITING 

DESCRIPTION 
The fuel pressure limiting valve is located on the top of the fuel rail. 

OPERATION 
Fuel pressure at the fuel rail is monitored by the fuel rail pressure sensor. If fuel pressure becomes excessive, the 
pressure limiting valve opens and vents excess pressure into the fuel drain circuit. 

REMOVAL 

CAUTION: Cleanliness cannot be overemphasized when handling or replacing diesel fuel system compo
nents. This especially includes the fuel injectors, high-pressure fuel lines and fuel injection pump. Very tight 
tolerances are used with these parts. Dirt contamination could cause rapid part wear and possible plugging 
of fuel injector nozzle tip holes. This in turn could lead to possible engine misfire. Always wash/clean any 
fuel system component thoroughly before disassembly and then air dry. Cap or cover any open part after 
disassembly. Before assembly, examine each part for dirt, grease or other contaminants and clean if nec
essary. When installing new parts, lubricate them with clean engine oil or clean diesel fuel only. 

The fuel pressure limiting valve (3) is located on the 
top of the fuel rail. 

1. Thoroughly clean area at pressure limiting valve. 

2. Remove banjo bolt (2) at banjo fitting. 

3. Remove pressure limiting valve from fuel rail. 

8OfcaBb9 
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INSTALLATION 
1. Be sure both top of manifold and limiting valve are 

clean. 
2. Install valve. To prevent leaks, valve must be tight

ened to prescribed torque. Refer to Torque Specifi
cations. 

3. Assemble banjo bolt and new sealing washers to 
limiting valve, copper seal against limiting valve 
and rubber seal against banjo bolt (2). 

4. Tighten banjo bolt. Torque to 24 N·m (18 ft. Ibs.). 

BO!r:a8b9 



14 - 106 FUEL DELIVERY· 5.9L DIESEL~~~~~~~~~~~~~~~~R 

MODULE-FlIEL TANK 

DESCRIPTION 

The fuel tank module is installed in the top of the fuel tank. The fuel tank module contains the following compo
nents: 

• An electric fuel transfer (lift) pump 
• Fuel reservoir 
• A separate in-tank fuel filter 
• Fuel gauge sending unit (fuel level sensor) 
• Fuel supply line connection 
• A special lockring to retain module to fuel tank 
• Fuel return line connection 

OPERATION 
Refer to Fuel Gauge Sending Unit. 

REMOVAL 
1. Drain and remove fuel tank (Refer to 14 - FUEL 

SYSTEM/FUEL DELIVERY IFU EL TANK 
REMOVAL). 

2. Note rotational position of module before attempt
ing removal. An indexing arrow is located on top of 
module for this purpose. 

3. Position Special Tool 9340 (3) into notches on out
side edge of lockring (5). 

4. Install 1/2 inch drive breaker bar (1) to tool 9340 
(3). 

5. Rotate breaker bar counterclockwise to remove 
lockring. 

6. Remove lockring. The module will spring up slightly 
when lockring is removed. 

7. Remove module from fuel tank. Be careful not to 
bend float arm while removing. 

INSTALLATION 

CAUTION: Whenever the fuel pump module is serviced, the rubber seal (gasket) must be replaced. 
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1. Using a new seal (gasket), position fuel pump mod
ule into opening in fuel tank. 

2. Position lockring (5) over top of fuel pump module. 

3. Rotate module until embossed alignment arrow 
points to center alignment mark. This step must be 
performed to prevent float from contacting side of 
fuel tank. Also be sure fuel fitting on top of pump 
module is pointed to drivers side of vehicle. 

4. Install Special Tool 9340 (3) to lockring. 

5. Install 1/2 inch drive breaker (1) into Special Tool 
9340 (3). 

6. Tighten lockring (clockwise) until all seven notches 
have engaged. 

7. Install fuel tank (Refer to 14 - FUEL SYSTEMI 
FUEL DELIVERY/FUEL TANK - INSTALLATION). 
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PUMP-FUEL TRANSFER 

DESCRIPTION 
The fuel transfer pump (fuel lift pump) is part of the fuel pump module. The fuel pump module is located in the fuel 
tank. The 12-volt electric pump is operated and controlled by the Engine Control Module (ECM). The ECM controls 
a relay in the Intelligent Power Module (I PM) for transfer pump operation. 

OPERATION 
The purpose of the fuel transfer pump is to supply (transfer) a low-pressure fuel source: from the fuel tank, through 
the fuel filter/water separator and to the fuel injection pump. Here, the low-pressure is raised to a high-pressure by 
the fuel injection pump for operation of the high-pressure fuel injectors. Check valves within the pump, control direc
tion of fuel flow and prevent fuel bleed-back during engine shut down. 

Maximum current flow to the pump is 5 amperes. 

With the engine running, the pump has a 100 percent duty-cycle. 

The transfer pump is self-priming: When the key is first turned on (without cranking engine), the pump will operate 
for approximately 2 seconds and then shut off (Note: When ambient temperatures are cold enough to cause the 
intake air heaters to operate, the fuel lift pump will operate during the entire intake air pre-heat cycle). The pump will 
also operate for up to 25 seconds after the starter is engaged, and then disengaged and the engine is not running. 
The pump shuts off immediately if the key is on and the engine stops running. 

The fuel volume of the transfer pump will always provide more fuel than the fuel injection pump requires. Excess 
fuel is returned from the injection pump through an overflow valve, and then back to the fuel tank. 

REMOVAL 
The fuel transfer pump (fuet lift pump) is a part of the fuel tank module. It is not serviced separately. Refer to Fuel 
Tank Module Removal or Installation for procedures (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL TANK 
MODULE - REMOVAL). 

INSTALLATION 
The fuel transfer pump (fuel lift pump) is a part of the fuel tank module. It is not serviced separately (Refer to 14 -
FUEL SYSTEM/FUEL DELIVERY/FUEL TANK MODULE - INSTALLATION). 
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VALVE-CASCADE OVERFLOW 

DESCRIP1-ION 

NOTE: The cascade overflow valve is not serviced separately. 

The cascade overflow valve (4) is located on the top/ 
rear side of the fuel injection pump. 

OPERATION 

8 Ofa27c8 

When the fuel control actuator (FCA) is opened, the maximum amount of fuel is being delivered to the fuel injection 
pump. The cascade valve regulates how much excess fuel is used for lubrication of the injection pump, and is also 
used to route excess fuel through the drain circuit and back into the fuel tank. 
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SENSOR-WATER IN FUEL 

DESCRIPTION 
The Water-In-Fuel {WIF} sensor (5) is located on the 
side of the fuel filter/water separator canister. 

OPERATION 
The sensor sends an input to the Engine Control Module (ECM) when it senses water in the fuel filter/water sep
arator. As the water level in the filter/separator increases, the resistance across the WIF sensor decreases. This 
decrease in resistance is sent as a signa' to the ECM and compared to a high water standard value. Once the value 
reaches 30 to 40 kilohms, the ECM will activate the water·in-fuel warning lamp through CCD bus circuits. This all 
takes place when the ignition key is initially put in the ON position. The ECM continues to monitor the input while 
the engine is running. 

REMOVAL 
The Water· In-Fuel (WIF) sensor is located at the side of fuel filter/water separator canister. (Refer to 14 - FUEL 
SYSTEM/FUEL DELIVERY/FUEL TANK MODULE - INSTALLATION). 
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MANIFOLD-FUEL DRAIN 

OPERATION 
The Fuel Drain Circuit incorporates several sources of fuel return. Fuel travels from the fuel tank (via the fuel trans
fer pump) and is forced through the fuel filter. This fuel then travels into the fuel injection pump. It then goes to a 
fuel drain line and returns back to the fuel tank. 

The fuel that flows to the fuel pump is pressurized by a gear pump and internally transferred to the fuel injection 
pump. At this point the fuel is channeled into two passages. One passage sends fuel to the FCA (Fuel Control 
Actuator). The other passage sends fuel to the cascade overflow valve. The overflow valve sends some fuel to a 
lubrication passage. The rest of the fuel is sent to a drain passage which connects to an external fuel line. 

Fuel that travels through the FCA is pressurized by the fuel injection pump and sent through an external high pres
sure fuel line to the fuel rail. At the fuel rail, fuel is sent to the fuel injectors. If fuel pressure in the fuel rail becomes 
excessive, the pressure limiting valve opens and sends fuel through an external fuel line. 

At the fuel injector, fuel that is not injected is used for lubrication of the fuel injectors. This fuel then travels through 
an internal passage that is connected to the rear of the cylinder head, an then into an external fuel line. This line is 
connected to the vehicles fuel return line, and returns excess fuel back and into the fuel tank. 
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TAN K-Fli EL 

REMOVAL 

REAR MOUNTED FUEL TANK 
1. GAS POWERED: Release fuel system pressure. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY· STANDARD 

PROCEDURE) 

2. Raise and support vehicle. 

3. Drain fuel tank. Refer to Standard Procedure • Draining Fuel Tank. 

4. Remove both clamps (2). 

5. Remove ground wire screw (5) and disconnect ground wire (4). 

6. Remove fuel fill hose assembly (3). 
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7. Disconnect electrical connector (1) from module 
(3). 

8. GAS POWERED: Disconnect fuel supply line and 
vapor line quick-connect fittings (9) and (10). 

81953078 
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9. DIESEL POWERED: Disconnect fuel return and 
supply line quick-connect fittings (1) and (2). 

10. Support tank with a hydraulic jack. 

11. Certain models may have an optional fuel tank 
skid plate (3). The same mounting bolts (2) are 
used to retain both the skid plate and fuel tank. 
Remove bolts (2). 

12. Lower the tank assembly from vehicle and lift tank 
from skid plate. 

13. If fuel pump module (gas), or fuel tank module 
(diesel) is being removed, refer to either Fuel 
Pump Module Removal, or Fuel Tank Module 
Removal. 

SIDE (MID-SHIP) MOUNTED FUEL TANK 

81953615 

81952f3b 

1. GAS POWERED: Release fuel system pressure. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY - STANDARD 
PROCEDURE) 

2. Raise and support vehicle. 

3. Drain fuel tank. Refer to Standard Procedure - Draining Fuel Tank. 
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4. Loosen clamps (3). 

5. Remove hoses (4) and (6) from tank. 

6. Disconnect electrical connector (1) at top of 
module. 

3SGAL.TANK 

8Od338ge 
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GAS 
POWERED 

7. GAS POWERED: Disconnect fuel supply line (3) and vapor line quick-connect fittings (5). 

8. DIESEL POWERED: Disconnect fuel return and supply line quick-connect fittings (4) and (5). 

9. Support tank with a hydraulic jack. 

819537fa 

DIESEL 
POWERED 

81953826 
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10. Remove nuts (5). 

11. Remove both tank straps (4). 

12. Lower tank and remove from hydraulic jack. 

13. If fuel pump module (gas), or fuel tank module (diesel) is being removed, refer to either Fuel Pump Module 
Removal, or Fuel Tank Module Removal. 
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INSTALLATION 

REAR MOUNTED FUEL TANK 
1. If fuel pump module (g-as), or fuel tank module (die

sel) is being installed, refer to either Fuel Pump 
Module Installation, or Fuel Tank Module Installa
tion. This must be done before installing tank. 

2. Position fuel tank into fuel tank skid plate. 

3. Place assembly to a hydraulic jack. 

4. Raise assembly up to frame. 

5. Install bolts (2) and tighten to 55 N·m (41 ft. Ibs.) 
torque. 

6. GAS POWERED: Connect quick-connect fittings 
(9) and (10). 

81952f3b 

81953078 
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7. DIESEL POWERED: Connect fuel return and sup
ply line quick-connect fittings (1) and (2). 

8. Connect electrical connector (1) to module (3). 

81953615 
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9. Fit fuel fill hose assembly (3) to tank fittings. 

10. Install both clamps (2). 

11. Install ground wire screw (5) and ground wire (4). 

12. Fill tank and check for leaks. 
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SIDE (MID-SHIP) MOUNTED FUEL TANK 

1. If fuel pump module (gas), or fuel tank module (diesel) is being installed, refer to either Fuel Pump Module Instal-
lation, or Fuel Tank Module Installation. This must be done before installing tank. 

2. Place assembly to a hydraulic jack. 

3. Raise assembly up to frame. 

4. Install tank straps (4). 

S. Install strap nuts (S) and tighten to 41 N·m (30 ft. Ibs.) torque. 
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GAS 
POWERED 

6. GAS POWERED: Connect fuel supply line (3) and vapor line quick-connect fittings (5). 

7. DIESEL POWERED: Connect fuel return and supply line quick-connect fittings (4) and (5). 

819537fa 

DIESEL 
POWERED 

81953826 
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8. Position hoses (4) and (6) to tank fittings. 

9. lighten clamps (3). 

1 O. Connect electrical connector (1) at top of module. 

11. Fill tank and check for leaks. 

35GAL.TANK 

8Od338ge 
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SENSOR-ACCELERATOR PEDAL POSITION 

DESCRIPTION 
The Accelerator Pedal Position Sensor (APPS) (1) is 
located inside the vehicle. It is attached to the accel
erator pedal assembly (3). 

OPERATION 
The Accelerator Pedal Position Sensor (APPS) provides the Engine Control Module (ECM) with two DC voltage 
signals which change as the position of the accelerator pedal changes. One of the DC voltage signals will be half 
the voltage of the other signal. 

REMOVAL 

CAUTION: Do not attempt to separate or remove the Accelerator Pedal Position Sensor (APPS) from the 
accelerator pedal assembly. The APPS is replaced as an assembly along with the pedal. If sensor is 
removed from pedal, its electronic calibration may be destroyed. 

1. Disconnect 6-way electrical connector at top of 
APPS (2). . 

2. Remove APPS lower mounting bolt (4) and two 
mounting nuts. 

3. Remove pedal and APPS assembly from vehicle. 
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INSTALLATION 

CAUTION: Do not attempt to separate or remove the Accelerator Pedal Position Sensor (APPS) from the 
accelerator pedal assembly. The APPS is replaced as an assembly along with the pedal. If sensor is 
removed from pedal, its electronic calibration may be destroyed. 

1. Position pedal and APPS assembly to its mounting 
bracket. 

2. Connect 6-way electrical connector to top of APPS 
(2). 

3. Install APPS lower mounting bolt (4) and two 
mounting nuts. 

4. If necessary, use a Scan Tool to erase any Diag
nostic Trouble Codes (DTC's). 
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SENSOR-CRANKSHAFT POSITION 

DESCRIPTION 
The Crankshaft Position Sensor (CKP) on the diesel engine is attached at the front J lett side of the engine next to 
the engine harmonic balancer (crankshaft damper). 

OPERATION 
The Crankshaft Position Sensor (CKP) (5) is the pri
mary engine speed indicator for the engine after the 
engine is running. 

The CKP contains a hall effect device. A rotating, 
notched target wheel (tonewheel) for the CKP is 
located behind the engine harmonic balancer (2). This 
hall effect device detects notches located on the tone
wheel. As the tonewheel rotates, the notches pass the 
tip of the _ CKP. 

When the leading edge of the tonewheel notch passes 
the tip of the CKP, the following occurs: The interrup
tion of magnetic field causes the voltage to switch 
high resulting in a signal of approximately 5 volts. 

When the trailing edge of the tonewheel notch passes 
the tip of the CKP, the following occurs: The change of 
the magnetic field causes the signal voltage to switch 
low to 0 volts. 

The Camshaft Position Sensor (CMP) also provides a 
Signal to the Engine Control Module (ECM) at all times 
when the engine is running. The ECM uses this CMP 
information primarily on engine start-up, Once the 
engine is running, the ECM uses the CMP as a 
backup sensor for engine speed. 

8Of11874 

80fa~14e9 
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REMOVAL 
1. Raise and support vehicle 

2. Disconnect electrical connector (4) at CKP sensor. 

3. Remove 1 sensor mounting bolt (3). 

4. Remove CKP sensor. 

INSTALLATION 
1. Position and install CKP sensor (5) to engine. 

2. Install 1 sensor mounting bolt and tighten to 9 N·m 
(80 in. Ibs.) torque. 

3. Install electrical connector (4) to CKP sensor. 

80f11874 

80111874 
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ACTUATOR-FUEL CONTROL 

DESCRIPTION 
The Fuel Control Actuator (FCA) is located at the rear 
of the high-pressure, fuel injection pump (2). 

OPERATION 

80fa26c7 

The Fuel Control Actuator (FCA) is an electronically controlled solenoid valve. The ECM controls the amount of fuel 
that enters the high-pressure pumping chambers by opening and closing the FCA based on a demanded fuel pres
sure. When the FCA is opened, the maximum amount of fuel is being supplied to the fuel injection pump. Any fuel 
that does not enter the injection pump is directed to the cascade overflow valve. The cascade overflow valve reg
ulates how much excess fuel is used for Iu,brication of the pump and how much is returned to the fuel tank through 
the drain manifold. 

An audible click from the FCA is normal when operating the key from the ON to the OFF position. 

REMOVAL 
1. Remove the cap srews and Fuel Control Actuator (FCA). 

2. Twist and pull FCA to remove. 

INSTALLATION 
1. Lubricate the new Fuel Control Actuator (FCA) o-ring with clean oil before installation. 

2. Turn the FCA in a clockwise direction while pressing it into the bore. Be sure that the FCA flange is flush with the 
mounting surface on the Fuel Injection Pump. 

3. Install the capscrews by hand. 

4. Then tighten capscrews to 7Nm (62 in-Ibs). 
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INJECTOR-FUEL 

DESCRIPTION 
Six individual, solenoid actuated high-pressure fuel 
injectors are used. The injectors are vertically mounted 
into a bored hole in the top of the cylinder head. This 
bored hole is located between the intake/exhaust 
valves. 

80face41 

BOiadOSc 

High-pressure connectors, mounted into the side of the cylinder head, connect each fuel injector to each high-pres
sure fuel line. The injector part number is laser-burned onto the injector. Failure to replace with the proper injector 
will cause severe engine damage. 
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OPERATION 
High-pressure fuel is supplied from the injection pump, through a high-pressure fuel line, into a fuel rail, through 
high-pressure lines, through steel connectors and into the solenoid actuated fuel injector. The ECM actuates the 
solenoid causing the needle valve to rise and fuel flows through the spray holes in the nozzle tip into the combus
tion chamber. 

Each fuel injector is connected to the fuel rail by a high-pressure fuel line and a steel connector. This steel con
nector is positioned into the cylinder head and sealed with an O-ring. The connector is retained in the cylinder head 
by a nut (fitting) that is threaded into the cylinder head. 

The torquing force of this threaded nut (fitting) provides a sealing pressure between the fuel line connector and the 
fuel injector. Retaining nut torque is very critical. If the nut (fitting) is under torqued, the mating surfaces will not 
seal and a high-pressure fuel leak will result. If the fitting is over torqued. the connector and injector will deform and 
also cause a high-pressure fuel leak. This leak will be inside the cylinder head and will not be visible. The result will 
be a possible fuel injector miss-fire and low power, or a no-start condition. 

The fuel injectors use hole type nozzles. High-pressure flows into the side of the injector, the ECM activates the 
solenoid causing the injector needle to lift and fuel to be injected. The clearances in the nozzle bore are extremely 
small and any dirt or contaminants will cause the injector to stick. Because of this, it is very important to do a 
thorough cleaning of any lines before opening up any fuel system component. Always cover or cap any open fuel 
connections before a fuel system repair is performed. 

Each fuel injector connector tube contains an edge filter that is designed to break up small contaminants before 
entering the fuel injector. The edge filters are not a substitute for proper cleaning and covering of all fuel 
system components during repair. 

The bottom of each fuel injector is sealed to the cylinder head with a 1.5mm thick copper shim (gasket). The correct 
thickness shim must always be re-installed after removing an injector. 

Fuel pressure in the injector circuit decreases after injection. The injector needle valve is immediately closed and 
fuel flow into the combustion chamber is stopped. Exhaust gases are prevented from entering the injector nozzle by 
the needle valve. 

REMOVAL 

CAUTION: Refer to Cleaning Fuel System Parts. 

Six individual, solenoid actuated high-pressure fuel 
injectors (7) are used. The injectors are vertically 
mounted into a bored hole in the top of the cylinder 
head. This bored hole is located between the intake/ 
exhaust valves. High-pressure connectors, mounted 
into the side of the cylinder head, connect each fuel 
injector to each high-pressure fuel line. 

1. Disconnect both negative battery cables from both batteries. Cover and isolate ends of cables. 

2. Remove vanity cover. 

3. Remove breather assembly and tubes. 

80face41 
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4. Remove valve cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - REMOVAL). 

5. Remove all 12 fuel injector wire harness nuts (1) securing integrated wiring harness to all 6 fuel injectors. 

6. Remove all 12 fuel injector wire harness nuts (1) 
securing integrated wiring harness to all 6 fuel 
injectors. 

7. An integrated fuel injector wire harness / valve 
cover gasket (2) is used. After all 12 nuts (1) have 
been removed, remove this integrated gasket. 
Before removing gasket, disconnect engine wiring 
harness at both electrical connectors (3). 

814861&8 

81486406 

8. Remove necessary high pressure fuel line connecting the necessary fuel injector rail to high pressure connector. 
Refer to Fuel Line Removal for procedures. 

9. A connector retainer (nut) is used on each connector tube. Remove this nut(s) by unthreading from cylinder 
head. 
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10. Using special high-pressure connector removal 
tool #9015 (4) remove necessary high-pressure 
connector(s) from cylinder head. Tool #9015 
threads onto connector tube. Use tool to pry con
nector tube(s) from cylinder head. 

81481966 

80fbfb06 
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11. Remove 2 fuel injector hold-down clamp bolts (1) 
at each injector being removed. 

12. Remove necessary exhaust rocker arm 
assembly(s). 

13. UStNG TOOL '9010: 

a. Special Tool #9010 is equipped with 2 clam
shell clamps, a sliding retainer sleeve to retain 
the clamshell clamps. a 2-piece mounting 
stud, and a pivoting handle. Do not aHempt to 
remove the fuel injector with any other 
device. Damage to injector will occur. 

b. The rocker housing is' bolted to the top of cyl· 
inder head. The mounting stud from tool #9010 
was meant to temporarily replace a rocker 
housing mounting bort. Remove the necessary 
rocker housing mounting bolt. These mounting 
bolts are located at the center of each of the 5 
rocker housing support bridges. 

8148829c 

c. Install and tighten 2-piece mounting stud to rocker housing. If removing the No.6 fuel injector, separate the 
2-piece mounting stud. Install lower half of mounting stud to center of rocker housing bridge. Install upper 
hatf of mounting stud to lower half. 

d. Position tool handle to mounting stud and install handle nut. Leave handle nut loose to allow a pivoting 
action. 

e. Position tower part of clamshell halves to sides of fuel injector (wider shoulder to bottom). The upper part of 
clamshell halves should also be positioned into machined shoulder on the handles pivoting head. 

f. Slide the retainer sleeve over pivoting handle head to lock clamshell halves together. 

g. Be sure handle pivot nut is loose. 

h. Depress handle downward to remove fuel injector straight up from cylinder head bore. 
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14. Remove and discard injector sealing washer (2). 
This washer should be located on tip of injector, 
or may have remained in the injector bore. 

INSTALLATION 
1. Inspect fuel injector: 

a. Look for burrs on injector inlet. 

b. Check nozzle holes for hole erosion or plugging. 

c. Inspect end of nozzle for burrs or rough machine marks. 

d. Look for cracks at nozzle end. 

e. If any of these conditions occur, replace injector. 

CD 

2. Thoroughly clean fuel injector cylinder head bore. Blowout bore hole with compressed air. 

8Ob4b8b1 

80b4b8b2 
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3. The bottom of fuel injector is sealed to cylinder 
head bore with a copper sealing washer (shim) (1) 
of a certain thickness. A new shim (1) with correct 
thickness must always be re-installed after remov
ing injector. Measure thickness of injector shim (1). 
Shim Thickness: 1.5 mm (.060") 

4. Install new shim (1) (washer) to bottom of injector. 
Apply light coating of clean engine oil to washer. 
This will keep washer in place during installation. 

5. Install new o-ring to fuel injector. Apply small 
amount of clean engine oil to O-ring and injector 
bore. 

6. Install injector into cylinder head with male (high
pressure) connector port facing the intake manifold. 
Push down on fuel injector mounting < flange to 
engage O-ring and seat injector. 

7. Tightening Sequence: 8Ob4b8b2 

a. Install fuel injector holdown clamp (mounting 
flange) bolts. Be sure the clamp is perpendicular to the injector body. Do a preliminary tightening of these 
bolts to 5 N·m (44 in. Ibs.) torque. This preliminary tightening insures the fuel injector is seated and 
centered. 

b. After tightening, relieve bolt torque, but leave both bolts threaded in place. 

c. Install high-pressure connector and retaining nut. Do a preliminary tightening to 15 N'm (11 ft. Ibs.) torque. 

d. Alternately tighten injector holdown bolts to 10 N·m (89 in. Ibs.) torque. 

e. Do a final tightening of the high-pressure connector and retaining nut. Tighten to 50 N·m (37 ft. Ibs.) torque. 

8. Install integrated gasket 

9. Connect injector solenoid wires and nuts to top of injectors. Tighten connector nuts to 1.25 N·m (11 in. Ibs.) 
torque. Be very careful not to overtighten these nuts as damage to fuel injector will occur. 

10. Install exhaust rocker arm assembly. Refer to the Diesel Engine section. 

11. Set exhaust valve lash. Refer to the Diesel Engine section. 

12. Install fuel connector tube nut at cylinder head and tighten to 50 N·m (37 ft. Ibs.). Be sure to use a secondary 
back-up wrench on the connector nut (fitting) while torquing fuel line fitting. Refer to Fuel Line Installation 
for additional information. 

13. Install valve cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTALLATION). 

14. Install breather assembly. 

15. Connect negative battery cables to both batteries. 
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SENSOR·-rEMPERATURElPRESSURE-INTAKE 

DESCRIPTION 
The combination, dual function Inlet Air Temperature/ 
Pressure Sensor (4) is located on the air cleaner (fil· 
ter) cover. 

OPERATION 

8Df340dd 

The Inlet Air Temperature/Pressure Sensor is a combination dual·function sensor. The sensor element extends into 
the intake air stream at the top of the air filter housing. Ambient air temperature as well as barometric pressure is 
monitored by this sensor. The Engine Control Module (ECM) monitors signals from this sensor. 

REMOVAL 
The Inlet Air Temperature/Pressure Sensor is located 
on the air cleaner cover. 

80f3.40dd 
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1. Disconnect electrical connector at sensor. 

2. Remove two Torx-type mounting screws (3). 

3. Remove sensor from air cleaner cover. 

4. Check condition of sensor O-ring (2). 

8Ofa7e55 
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INSTALLATION 
1. Check condition of sensor O-ring. 

2. Position sensor into top of air cleaner cover with a 
slight twisting action. 

3. Install 2 mounting screws (3). 

4. Install electrical connector (2). 
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HEATER-INTAKE AIR 

DESCRIPTION 
The intake manifold air heater element assembly is located in the top of the intake manifold. 

OPERATION 
The air heater element is used to heat incoming air to the intake manifold. This is done to help engine starting and 
improve driveability with cool or cold outside temperatures. 

Electrical supply for the air heater element is controlled by the Engine Control Module (ECM) through the air heater 
relay. Refer to Intake Manifold Air Heater Relay for more information. 

One heavy-duty cable connects the air heater element to the air heater relay. This cable will supply 12 volts to an 
individual heating element within the heater block assembly. 

CAUTION: The heater elements are no longer grounded using an external ground strap. Grounding is now 
accomplished using two electrically conductive gaskets. Failure to use these gaskets will result in faulty 
heater element operation. 

The following chart displays the pre-heat, or turn-on times (in seconds) of the wait-to-start lamp. If the 
intake manifold temperature is above 66.09 degrees Fahrenheit, the wait-to-start lamp will not illuminate. 
Consequently, the intake air heater element will not be activated. 

WAIT-TO-START LAMP TURN-ON TIMES 

PRE-HEAT PRE-HEAT TIME WITH BARO AT: (IN. HG.) 
TIME WITH 
INTAKE 
MANIFOLD 
TEMPERATURE 19.991N. HG 23.00 IN. HG. 25.00 IN. HG. 26.99IN.HG. 29.00 IN. HG. 

AT: (IN 
DEGREESo F) 

-40.09° F 30.0 seconds 30.0 seconds 30.0 seconds 30.0 seconds 30.0 seconds 

-20.00° F 30.0 seconds 30.0 seconds 30.0 seconds 30.0 seconds 30.0 seconds 

0.00° F 30.0 seconds 30.0 seconds 30.0 seconds 30.0 seconds 30.0 seconds 

0.09° F 15.0 seconds 15.0 seconds 15.0 seconds 15.0 seconds 15.0 seconds 

15.00° F 15.0 seconds 15.0 seconds 15.0 seconds 15.0 seconds 15.0 seconds 

15.09° F 10.0 seconds 10.0 seconds 10.0 seconds 10.0 seconds 10.0 seconds 

32.00° F 10.0 seconds 10.0 seconds 10.0 seconds 10.0 seconds 10.0 seconds 

50.00° F 10.0 seconds 10.0 seconds 10.0 seconds 10.0 seconds 

66.00° F 10.0 seconds 10.0 seconds 10.0 seconds 10.0 seconds ~ 66.09° F 00.0 seconds 00.0 seconds 00.0 seconds 00.0 seconds 00.0 seconds 
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REMOVAL 
If servicing the heater element, the entire block/ele
ment assembly must be replaced. 

1. Disconnect both negative battery cables at both 
batteries. Cover and isolate ends of both cables. 

2. Remove both the intake manifold air intake tube 
(above injection pump). and its rubber connector 
hose (2). 

3. Lift 2 rubber covers (3) to gain access to 2 positive 
(+) cable nuts. 

BOfa2604 
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4. Remove cable nut (6) and remove cable from stud. 

5. Remove wiring harness clips. 

6. Remove engine oil dipstick tube bracket from air 
inlet connection and fuel filter housing. 

7. Remove four housing mounting bolts (1 ) and 
remove heater element assembly. 

8148194f 



INSTALLATION 
If servicing the heater element, the entire block/ele
ment assembly must be replaced. 

CAUTION: The heater elements are no longer 
grounded using an external ground strap. Ground
ing is now accomplished using two electrically 
conductive gaskets. Failure to use these gaskets 
will result in faulty heater element operation. 

1. Using 2 new gaskets, position element assembly 
and air housing to intake manifold (2). 

2. Install wire harness clips to intake conneGtion stud. 

3. Install 4 housing bolts (1) and tighten to 24 N·m 
(18 ft. Ibs.) torque. 

4. Connect 2 positive (+) heater cables (6) at cable 
mounting studs. Do not allow either of the cable 
eyelets to contact any other metal source other 
than the cable nuts/studs. 

5. Install engine oil dipstick tube and mounting bolt 
(5). 

6. Connect rubber connector hose and intake tube to 
air intake housing. Tighten clamp bolts 10 11 N·m 
(100 in. Ibs.) torque. 

7. Connect both negative battery cables at both 
batteries. 

S1481e4f 
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RELAY-INTAKE AIR HEATER 

DESCRIPTION 
The intake manifold air heater relay (4) is located in 
the engine compartment. 

OPERATION 
The Engine Control Module (ECM) operates the heating element through the intake manifold air heater relay. Refer 
to Powertrain Diagnostic Procedures for an electrical operation and complete description of the intake heater, includ
ing pre-heat and post-heat cycles. 

REMOVAL 
The two intake manifold air heater relays (4) are 
located in the engine compartment. They are attached 
to a common bracket. This bracket is attached to the 
right battery tray. 

The mounting bracket and both relays are replaced as 
an assembly. 

1. Disconnect both negative battery cables at both 
batteries. 

2. Disconnect four relay trigger wires at both relays. 
Note position of wiring before removing. 

3. Lift four rubber shields from all 4 cables. 

4. Remove four nuts at cable connectors. Note posi
tion of wiring before removing. 

5. Remove relay mounting bracket bolts and remove 
relay assembly. 
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INSTALLATION 
1. Install relay assembly (4) to battery tray. lighten 

mounting bolts to 4.5 N·m (40 in. Ibs.) torque. 

2. Connect eight electrical connectors to relays. 

3. Connect battery cables to both batteries. 
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SENSOR-TEMPERATURElPRESSlIRE-MAP 

DESCRIPTION 
The combination, dual function Intake Manifold Air 
Temperature Sensor/MAP Sensor (2) is installed into 
the top of the intake manifold. 

OPERATION 

aOla8724 

The combination, dual function Intake Manifold Air Temperature Sensor/MAP Sensor is installed into the top of the 
intake manifold with the sensor element extending into the air stream. 

The IAT portion of the sensor provides an input voltage to the Engine Control Module (ECM) indicating intake man
ifold air temperature. The MAP portion of the sensor provides an input voltage to the ECM indicating turbocharger 
boost pressure. 

REMOVAL 
The combination, dual function Intake Manifold Air 
Temperature Sensor/MAP (1 AT/MAP) sensor is 
installed (2) into the top of the intake manifold. 

1. Clean area around sensor. 

2. Disconnect electrical connector (3) from IAT/MAP 
sensor. 

3. Remove two T-15 Torx headed screws (4). 

4. Remove sensor from intake manifold. 

SOIaS724 
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5. Check condition of sensor O-ring (2). 

INSTALLATION 
1. Check condition of sensor a-ring. 

2. Lubricate sensor a-ring and sensor hole in intake 
manifold cover with clean engine oil. 

3. Clean sensor mounting area at intake manifold (1). 

4. Position sensor (2) into intake manifold. 

5. Install and tighten 2 sensor mounting screws to 1 
N·m (9 in. Ibs.) torque. 

6. Connect electrical connector to sensor. 

80la8731 
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SENSOR-MAP 

DESCRIPTION 
A combination, dual function Intake Manifold Air Temperature Sensor/MAP Sensor is used. Refer to Intake Air Tem
perature Sensor/MAP Sensor for information. 
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SWITCH-PTO 

DESCRIPTION 
This Engine Control Module (ECM) input is used only on models equipped with aftermarket Power Take Off (PTO) 
units. 

OPERATION 
This input is used only to tell the ECM that the aftermarket PTO (Power Take Off) unit has been engaged. The ECM 
will disable (temporarily shut down) certain OBO II diagnostic trouble codes when the PTO unit is engaged. 
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FUEL DELIVERY - 6.7L DIESEL 

DESCRIPTION - DIESEL-FUEL SYSTEM 
, ~ 

WARNING: High-pressure fuel lines'deliver diesel fuel under extreme pressure from the injection pump to 
the fuel injectors. This may,be as high as 180,000 kpa (26,107 psi). Use extreme caution when Inspecting for 
high-pressure fuel leaks. Inspect tor high-pressure fuel leaks with a sheet of cardboard. High fuel injection 
pressure can cause personal injury If contact Is made with the skin. 

, -

The fuel system used on the Cummins engine is an electronically controlled, Bosch HPCR (High-Pressure Common 
Rail) system. The HPCR system consists of five main components: 

• Electric Fuel Transfer (lift) Pump Located in the Fuel Tank 
• Fuel Pump/Gear Pump (attached to fuel injection pump) 
• High-Pressure Fuel Injection Pump 
• Fuel Injection Rail 
• Fuel Injectors 

Also to be considered as part of the overall fuel system are: 
• Accelerator Pedal 
• Air Cleaner HousingiEfement 
• Check Valve 6anjo Fitting at Rear of Cylinder Head 

• Fu~' Connector Tubes 
• Fuel Drain Manifold (passage) 
• Fuel Drain \faNe (at fiJter) 
• Fuel FilterlWater Separator 
• Fuel Heater 
• Fuel Heater Relay 
., Fuel Transfer Pump Relay 
• Fuel Level (gauge) Sending Unit 
• Fuel Pressure Limiting Valve 
• Fuel Tank 
• Fuel Tank Module (containing a fuel gauge sending unit, separate fuel filter located at bottom of tank module, 

and fuel transfer pump) 
• Fuel Tank FilierNent Tube Assembly 
• , Fuel Tank Filler Tube Cap 
• Fuel Tubes/lines/Hoses 
.' High-Pressure Fuel Injector Lines 
• In-Tank Fuel Filter (at bottom of fuel tank module) 
• Low-Pressure Fuel Supply Lines 
• Low-Pressure Fuel Return Lines 
• Overflow Valve 
• Quick-Connect Fuel Line Fittings 
• Accelerator Pedal Position Sensor (APPS) Located in Cab 
• Water Draining (maintenance) 
• Water-In-Fuel (WIF) Sensor 
• Screened Banjo Bolt (22) 

The fuel injection pump supplies high pressure to the fuel rail independent of engine speed. This high pressure fuel 
is then accumulated in the fuel rail. High pressure fuel is constantly supplied to the injectors by the fuel rail. The 
Engine Control Module (ECM) controls the fueling and timing of the engine by actuating the injectors. 

Fuel enters the system from the electric fuel transfer (lift) pump, which is located insi<;ie of the fuel tank and attached 
to the fuel tank module (the fuel transfer pump is no ,longer attached to the engine). Fuel is forced through the fuel 
filter element and then enters the Fuel Pump/Gear Pump. which is attached to the 'rear of the fuel injection pump. 
The Fuel Pump/Gear Pump is a low-pressure pump and produce pressures ranging from 551.5 kpa (80 psi) to 1241 
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kpa (180) psi. Fuel then enters the fuel injection pump. Low pressure fuel is then supplied to the FCA (Fuel Control 
Actuator). 

The FCA is an electronically controlled solenoid valve. The ECM controls the amount of fuel that enters the high
pressure pumping chambers by opening and closing the FCA based on a demanded fuel pressure. The FPS (Fuel 
Pressure Sensor) on the fuel rail monitors the actual fuel pressure and provides it as an input to the ECM. When 
the actuator is opened, the maximum amount of fuel is being supplied to the fuel injection pump. Any fuel that does 
not enter the injection pump is directed to the overflow valve. The overflow valve regulates how much excess fuel 
is used for lubrication of the pump and how much is returned to the tank through the drain manifold. 

Fuel entering the injection pump is pressurized to between 200-1800 bar (2900-26107 psi) by three radial pumping 
chambers. The pressurized fuel is then supplied to the fuel rail. 

STANDARD PROCEDURE 

WATER DRAINING AT FUEL FILTER 
(Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL FILTER / WATER SEPARATOR - DESCRIPTION) 

CLEANING FUEL SYSTEM PARTS 

CAUTION: Cleanliness cannot be overemphasized when handling or replacing diesel fuel system compo
nents. This especially includes the fuel injectors, high-pressure fuel lines and fuel injection pump. Very tight 
tolerances are used with these parts. Dirt contamination could cause rapid part wear and possible plugging 
ot fuel injector nozzle tip holes. This in turn could lead to possible engine misfire. Always wash/clean any 
fuel system component thoroughly before disassembly and then air dry. Cap or cover any open part after 
disassembly. Before assembly, examine each part for dirt, grease or other contaminants and clean if nec
essary. When installing new parts, lubricate them with clean engine oil or clean diesel fuel only. 

FUEL SYSTEM PRIMING - DIESEL 
A certain amount of air becomes trapped in the fuel system when fuel system components on the supply and/or 
high-pressure side are serviced or replaced. Fuel system priming is accomplished using the electric fuel transfer (lift) 
pump. 

Servicing or replacing fuel system components will not require fuel system priming. 

The fuel transfer (lift) pump is self-priming: When the key is first turned on (without cranking engine), the pump 
operates for approximately 1 to 2 second and then shuts off (Note: When ambient temperatures are cold enough to 
cause the intake air heaters to operate, the fuel lift pump will operate during the entire intake air pre-heat cycle). 
The pump will also operate for up to 25 seconds after the starter is quickly engaged, and then disengaged without 
allowing the engine to start. The pump shuts off immediately if the key is on and the engine stops running. 

1. Turn key to CRANK position and quickly release key to ON position before engine starts. This will operate fuel 
transfer pump for approximately 25 seconds. 

2. Crank engine. If the engine does not start after 25 seconds, turn key to OFF position, and leave it off for at least 
5 seconds. Repeat previous step until engine starts. 

3. Fuel system priming is now completed. 

4. Attempt to start engine. If engine will not start, proceed to following steps. When engine does start, it may run 
erratically and be noisy for a few minutes. This is a normal condition. 

CAUTION: Do not engage the starter motor for more than 30 seconds at a time. Allow two minutes between 
cranking intervals. 

5. Perform previous fuel priming procedure steps using fuel transfer pump. Be sure fuel is present at fuel tank. 

6. Crank the engine for 30 seconds at a time to allow fuel system to prime. 

WARNING: The fuel injection pump supplies extremely high fuel pressure to each individual injector 
through the high-pressure lines. Fuel under this amount of pressure can penetrate the skin and cause per
sonal injury. Wear safety goggles and adequate protective clothing. Do not loosen fuel fittings while engine 
is running. 
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WARNING: Engine may start while cranking starter motor. 

STANDARD PROCEDURE - DRAINING FUEL TANK 

GAS POWERED 

WARNING: The fuel system may be under constant fuel pressure even with the engine off. This' pressure 
must be released before servicing fuel tank. 

Two different procedures may be used to drain fuel tank: through the fuel fill fitting on tank, or using a diagnostic 
scan tool to activate the fuel pump relay. Due to a one-way check valve installed into the fuel fill opening fitting at 
the tank, the tank -cannot be drained conventionally at the fill cap. 

The quickest draining procedure involves removing the rubber fuel fill hose at the fuel tank. 

As an alternative procedure, the electric fuel pump may be activated allowing tank to be drained at fuel rail con
nection. Refer to diagnostic scan tool for fuel pump activation procedures. Before disconnecting fuel line at fuel rail, 
release fuel pressure. Refer to the Fuel System Pressure Release Procedure for procedures. Attach end of special 
test hose tool number 6631 or 6539 at fuel rail disconnection (tool number 6631 is used on 5/16" fuel lines while 
tool number 6539 is used on 3/8" fuel lines). Position opposite end of this hose tool to an approved gasoline drain
ing station. Activate fuel pump and drain tank until empty. ' 

If electric fuel pump is not operating, fuel must be drained through fuel fill fitting at tank. Refer to following proce
dures. 

1. Release fuel system pressure. 

2. Raise vehicle. 

3. Thoroughly clean area around fuel fill fitting .and rubber fuel fill hose at tank. 

4. If vehicle is equipped with 4 doors and a 6 foot (short) box, remove left-rear tire/wheel. 

5. Loosen clamp and disconnect rubber fuel fill hose at tank fitting. Using an approved gas holding tank, drain fuel 
tank through this fitting. 

DIESEL POWERED 
Two different procedures may be used to drain fuel tank: through the fuel fill fitting on tank, or using a diagnostic 
scan tool to activate the fuel pump relay. Due to a one-way check valve installed into the fuel fill opening fitting at 
the tank, the tank cannot be drained conventionally at the fill "cap. 

The quickest draining procedure involves removing the rubber fuel fill hose at the fuel tank. 

As an alternative procedure, the electric fuel pump may be activated allowing tank to be drained at fuel rail con
nection. Refer to diagnostic scan tool for fuel pump activation procedures. Attach end of special test hose tool num
ber 6631 or 6539 at fuel rail disconnection (tool number 6631 is used on 5/16" fuel lines while tool number 6539 is 
used on 3/8" fuel lines). Position opposite end of this hose tool to an approved diesel fuel draining station. Activate 
fuel pump and drain tank until empty. 

If electric fuel pump is not operating, fuel must be drained through fuel fill fitting at tank. Refer to following proce
dures. 

1. Release fuel system pressure. 

2. Raise vehicle. 

3. Thoroughly clean area around fuel fill fitting and rubber fuel fill hose at tank. 

4. If vehicle is equipped with 4 doors and a 6 foot (short) box, remove left-rear tire/wheel. 

5. Loosen clamp and disconnect rubber fuel fill hose at tank fitting. Using an approved diesel fuel holding tank, 
drain fuel tank through this fitting. 

FUEL CONTAMINATION 
If a diesel engine's fuel supply has been contaminated (with gasoline, water, etc.), the following procedure must be 
followed: 

1. Remove all fuel from the fuel tank. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY - STANDARD PROCEDURE
DRAINING FUEL TANK) Use an appropriate fuel container. Dispose of the contaminated fuel using the proper 
procedures. 
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CAUTION: Dispose of petroleum based products in a manner consistent with all applicable Local, State, 
Federal, and Provincial regulations. 

2. Remove and clean fuel tank. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL TANK - REMOVAL) 

3. Install the fuel tank. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL TANK - INSTALLATION) 
4. Fill fuel tank with fresh diesel fuel. 

5. Drain and remove the fuel filter. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL FILTER / WATER SEP
ARATOR - REMOVAL) 

6. Install a new fuel filter. (Refer to 14 FUEL SYSTEM/FUEL DELIVERY/FUEL FILTER I WATER SEPARATOR -
INSTALLATION) 

7. Check the engine control module for any diagnostic trouble codes (DTCs). Record and clear any DTCs that are 
present. 

8. Start and run the engine. Run the engine for up to 15 minutes to allow time for any DTCs to reset and shut off 
the engine. 

9. Check the engine control module for any diagnostic trouble codes (DTCs). Record any DTCs that are present. 
Refer to the appropriate engine electrical diagnostics to diagnose any DTCs that were set. 

CAUTION: With the high pressure fuel system in this vehicle, any residual contaminated fuel will be 
removed very quickly. Shut off the engine immediately it signs of engine damage are noted. 

The engine should then be evaluated to determine if the contaminated fuel has caused any damage to the fuel 
system and/or engine. Indicators that the fuel system has been damaged include the following: 

• Unstable fuel rail pressure. This can manifest itself as instability of idle speeds, excessive undershoot/over
shoot at engine start-up, or excessive undershoot/overshoot when the engine operating conditions change. A 
typical engine response to a large rail pressure undershoot would be a decrease in engine speed or engine 
stall. 

• Excessive noise from the engine. This could indicate poor rail pressure control or the inability of the injection 
system to inject the proper amount of fuel. 

• Excessive smoke (black or white). This could indicate the inability of the fuel system to inject the proper 
amount of fuel. 

NOTE: If any of these conditions are exhibited after cleaning the fuel system, proceed to the appropriate 
engine electrical diagnostic information. Repair the fuel system and/or engine as necessary. 

SPECIFICATIONS 

FUEL INJECTOR FIRING ORDER - DIESEL 
The firing order for the Cummins turbo-diesel engine is 1-5-3-6-2-4. 

TORQUE - 6.7L 

DESCRIPTION N-m Ft. Lbs. In. Lbs. 

Crankshaft Position 9 80 
Sensor 

Camshaft Position Sensor 9 - 80 

Engine Coolant 18 13 160 
Temperature Sensor 

Rear Engine Lift Bracket 77 56 -
Bolts 

Fuel Connector Nut at 55 37 -
Cylinder Head 

Fuel Filler Hose Clamp at 3 - 27 
Tank 



DR~~~~~~~~~~~~~~~FUEL DELIVERY - 6.7L DIESEL 14-155 

DESCRIPTION N-m Ft. Lbs. In. Lbs. 

Fuel Filler Housing-to- 2 - 17 
Body Screws 

Fuel Heater Element 1.5 - 14 
Screws 

Fuel Line Banjo Fitting 24 18 -
Bolts 

Screened Quick Connect 27 20 -
Fitting 

Fuel Line Banjo Fitting 24 18 -
Bolts at Fuel Filter 

Housing 

Fuel Line Fittings 40 30 -
(High-Pressure - Pump to 

Rail) 

Fuel Line Fittings 40 30 -
(High-Pressure - Cylinder 

Head to Rail) 

#6 Fuel Line Shield Bolts 43 32 -
Fuel Injector Solenoid 1.25 - 11 

Nuts 

Fuel Injection Pump-to- 105 77 -
Gear Shaft Nut 

Fuel Injection Pump 24 18 -
Mounting Nuts 

Fuel Line Brace-to-Intake 24 18 -
Manifold Cover Bolt 

(High-Pressure) 

Fuel Pressure Sensor 70 52 -
Fuel Pressure Limiting 24 18 -

Valve (Banjo Bolt) 

ure Limiting 100 73 -
Fuel Rail) 

I Rail Mounting Bolts 24 18 212 
Fuel Tank Mounting Straps 41 30 -

Map Sensor Mounting 1 - 9 
Screws 
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SPECIAL TOOLS 

DIESEL FUEL SYSTEM 

ADAPTER TOOL 9863 

ADAPTER TOOL 9861 

ADAPTER TOOL 9864 

FUEL PRESSURE TEST ADAPTER - # 9012 

FUEL PRESSURE TEST ADAPTER - #9014 

Fuel Injector Remover - 9010 

PRESSURE CAP - 19011 
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FUEL PRESSURE TEST ADAPTER - #9013 

Fuel Injector Tube (Connector) Remover - 9015 

LOCKRING REMOVERRNSTALLER #9340 

ENGINE ROTATING (BARRING) TOOL - #7471B 
(ALSO PART OF KIT #6860) 
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FILTER-FUEL I WATER SEPARATOR 

DESCRIPTION 
The fuel filter/water separator assembly is located on left side of engine above the starter motor. The assembly also 
includes the fuel heater, water drain valve, Water-In-Fuel (WIF) sensor and a quick-connect fittings attached at the 
side of the fuel filter canister. 

OPERATION 
The fuel filter/water separator protects the fuel injection pump by removing water and contaminants from the fuel. 
The construction of the filter/separator allows fuel to pass through it, but helps prevent moisture (water) from doing 
so. Moisture collects at the bottom of the filter. 

Refer to the maintenance schedules in the owners manual for the recommended fuel filter replacement intervals. 

For draining of water from canister, refer to Fuel Filter/Water Separator Removal/Installation section. 

There is a screened quick-connect fitting that is attached at the side of the fuel filter canister. It provides additional 
filtering for the high pressure fuel system components. 

A Water-In-Fuel (WIF) sensor is attached to the bottom of fuel filter element. Refer to Water-In-Fuel Sensor Descrip
tion/Operation. 

The fuel heater is installed into the side of the filter/separator housing. Refer to Fuel Heater Description/Operation. 

REMOVAL 
Refer to maintenance schedules in this manual, or the Owner's Manual for recommended fuel filter replacement 
intervals. 

Draining water from fuel filter canister: 

The housing drain valve (3) serves two purposes. One 
is to partially drain the filter housing of excess water. 
The other is to partially drain the housing for fuel filter 
or heater element replacement. 

The filter housing (1) should be partially drained when
ever the water-in-fuel warning lamp remains illumi
nated. (Note that lamp will be illuminated for 
approximately two seconds when ignition key is ini
tially placed in ON position for a bulb check). 

1. A drain hose (4) is located at the bottom of drain 
valve. Place drain pan under drain hose. 

2. With engine not running, rotate drain valve (3) 
approximately two revolutions to open it Leave 
open until all water and contaminants have been 
removed and clean fuel exits. Hand tighten drain 
valve after tightening. 

3. If fuel heater element is being replaced, drain housing completely. Dispose of mixture in drain pan according to 
applicable regulations. 

4. After draining operation, close and tighten drain valve (3). 

5. Fuel Filter Replacement: 

a. Remove left front tire/wheel. 

b. Remove left front wheel splash shield. 

c. Clean all debris from around filter canister (1) and canister head. 

d. Disconnect WIF sensor electrical connector (5). 

e. Open drain valve (3) two complete revolutions. Drain approximately 1 cup of fuel into a waste canister. Dis
pose of fuel according to environmental regulations. 

f. Remove drain hose (4) from drain valve (3). 
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g. Use an oil filter type wrench to loosen filter (1). Continue removing filter by hand. 

6. After fuel filter removal, also check and clean sec
ondary filter screen. Press button (2) on quick-con
nect fitting. Disconnect fitting (1) from fitting (3). 
Unscrew fitting (3) from canister head to expose 
screen. 

7. Clean screen (5) and check condition of O-ring (6). 

-~ 

1 I 
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8. Water-In-Fuel (WIF) Sensor Replacement: The 
WIF sensor (2) is located on the bottom of the fuel 
filter housing. 
The WIF sensor is not a separately serviceable 
item. If diagnostics have led you to replace this 
sensor, then the whole fuel filter assembly (1) 
needs to be changed. 

9. Fuel Heater Element Replacement: The heater 
element (2) is located in the fuel filter housing (4). 

a. Drain fuel filter. See previous steps. 

b. Disconnect electrical connector (1). 

c. Remove two mounting screws (3). 

d. Remove fuel heater (2). 

10. Check condition of fuel heater O·ring (2). 

81a4a955 

11. Drain Valve Replacement: The Drain Valve is located on the bottom of the fuel filter. This is not a separately 
serviceable item. If replacement is necessary, replace the entire filter/filter canister assembly. 

12. Fuel Filter Head (Housing) Replacement: 

a. If equipped, remove transmission dipstick tube from filter housing. 
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b. Remove all low-pressure fuel lines at filter housing 

c. Remove housing from cylinder head. 

INSTALLATION 
Refer to maintenance schedules for recommended fuel filter replacement intervals. 

1. Fuel Filter: 

CAUTION: Do not pre-fill the fuel filter with fuel. 
Severe damage to fuel system and injection sys
tem components may result. 

a. The engine has a self-priming low-pressure 
fuel system. Refer to Standard Procedures
Fuel System Priming. 

b. Lubricate new fuel filter O-ring with clean 
engine oil. 

c. Position new fuel filter/canister assembly (1) to 
housing. 

d. Rotate fuel filter/canister assembly (1) until it 
comes to a hard stop. 

e. lighten the filter element an additional half-inch 
of rotation. 

1. Connect WIF sensor etectrical connector (5). 

g. Attach drain hose (4) to drain valve (3). 

h. Install left front tire/wheel. 

i. Install left front wheel splash shield. 

2. Clean screen (5). 

3. Check condition of new O-ring (6) and lubricate. 
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4. Install screen assembly into housing and tighten fit
ting' (3) to 20 ft. Ibs. (27 N·m). 

5. Connect quick connect fuel supply line (1) to fitting 
(3). 

6. Fuel Heater Element: 

a. Check condition of O-ring (2). 

b. Lubricate new element O-ring before 
installation. 

7. Install fuel heater element (3) into fuel filter housing 
(4). 

8. Install two fuel heater mounting screws (3) and 
tighten to 60 in Ibs. (6.8 N·m). 

9. Connect electrical connector (1). 

10. Fuel Filter Head (Housing): 

o 
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a. Install fuel filter head to cylinder head. Tighten bolts to 32 N·m (24 ft. Ibs.) torque. 

b. Replace sealing washers on banjo bolts and install all low-pressure fuel lines to filter housing. Tighten banjo 
bolts to 24 N·m (18 ft. Ibs.) torque. Tighten quick-connect fitting to 27 N·m (20 ft. lbs.) torque. 

c. If equipped, install transmission dipstick tube to filter housing. lighten bolt to 10 N·m (8 ft. Ibs.) torque. 
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HEATER-FUEL 

OPERATION 
The fuel heater is used to prevent diesel fuel from waxing during cold weather operation. 

When the fuel temperature is below 45° ±8 F (7°C), the temperature sensor allows current to flow to the heater 
element warming the fuel. When the fuel temperature is above 75 0 ±8 F (24°C), the sensor stops current flow to the 
heater element. 

Battery voltage to operate the fuel heater element is supplied from the ignition switch and through a solid stated 
device in the TIPM. The fuel heater element and "solid state device in TIPM" are not computer controlled.The 
heater element operates on 12 volts, 300 watts at 0° F (-18° C). 

DIAGNOSIS AND -rESTING 

FUEL HEATER 
The fuel heater is used to prevent diesel fuel from waxing during cold weather operation. 

NOTE: The fuel heater element, "solid state device in TIPM" is not controlled by the Engine Control Module 
(ECM). 

A malfunctioning fuel heater can cause a wax build-up in the fuel filter/water separator. Wax build-up in the filter/ 
separator can cause engine starting problems and prevent the engine from revving up. It can also cause blue or 
white fog-like exhaust. If the heater is not operating in cold temperatures, the engine may not operate due to fuel 
waxing. 

The fuel heater assembly is located on the side of fuel filter housing and internal to the fuel filter housing. 

The heater assembly is equipped with a built-in fuel temperature sensor (thermostat) that senses fuel temperature. 
When fuel temperature drops below 45° ± 8° F (7° C), the sensor allows current to flow to built-in heater element 
to warm fuel. When fuel temperature rises above 75 o± 8° F (24° C), the sensor stops current flow to heater ele
ment (circuit is open). 

Voltage to operate fuel heater element is supplied from ignition switch, through IIsolid state device in TIPM", to fuel 
temperature sensor and on to fuel heater element. 

The heater element operates on 12 volts, 300 watts at 0 OF (-18° C). As temperature increases, power requirements 
decrease. 

A minimum of 7 volts is required to operate the fuel heater. The resistance value of the heater element is less than 
1 ohm (cold) and up to 1000 ohms warm. 

TESTING 
1. Disconnect electrical connector (1) from heater ele-

ment. 

Ambient temperature must be below the circuit close 
temperature. If necessary, induce this ambient temper
ature by placing ice packs on thermostat to produce 
an effective ambient temperature below circuit close 
temperature. 

Measure resistance across two pins. Operating range 
is 0.3 - 0.45 Ohms. 

2. If resistance is out of range, replace heater 
element. 
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REMOVAL 
Refer to FUEL SYSTEM/FUEL DELIVERY/FUEL FILTER I WATER SEPARATOR for removal and installation pro
cedures. 



PUMP-FlIEL INJECTION 

DESCRIPTION 
A Robert Bosch high-pressure fuel injection pump is used. The pump is attached to the back at the timing gear 
housing at the left Itront side of the engine. 

OPERATION 
The fuel injection pump supplies high pressure to the fuel rail independent of engine speed. This high pressure is 
then accumulated in the fuel rail. High pressure fuel is constantly supplied to the injectors by the fuel rail. The 
Engine Control Module (ECM) controls the fueling and timing of the engine by actuating the injectors. 

Fuel enters the system from the electric fuel transfer (lift) pump, which is located in the fuel tank. Fuel is forced 
through the fuel filter element and then enters the Fuel Pump/Gear Pump. which is attached to the rear of the fuel 
injection pump. The Fuel Pump/Gear Pump is a low-pressure pump and produce a minimum pressure of 440 kpa 
(64psi). Fuel then enters the fuel injection pump. Low pressure fuel is then supplied to the FCA (Fuel Control Actua
tor). 

The FCA is an electronically controlled solenoid valve. The ECM controls the amount of fuel that enters the high
pressure pumping chambers by opening and closing the FCA based on a demanded fuel pressure. The FPS (Fuel 
Pressure Sensor) on the fuel rail provides the actual fuel pressure. When the actuator is opened, the maximum 
amount of fuel is being suppUed to the fuel injection pump. Any fuel that does not enter the injection pump is 
directed to the cascade overflow valve. The cascade overflow valve regulates how much excess fuel is used for 
lubrication of the pump and how much is returned to the tank through the drain manifold. 

Fuel entering the injection pump is pressurized to between 200-1800 bar (2901 - 26107 psi) by three radial pumping 
chambers. The pressurized fuel is then supplied to the fuel rail. 

REMOVAL 

CAUTION: Cleanliness cannot be overemphasized when handling or replacing diesel fuel system compo
nents. This especially includes the fuel injectors, high-pressure fuel lines and fuel injection pump. Very tight 
tolerances are used with these parts. Dirt contamination could cause rapid part wear and possible plugging 
of fuel injector nozzle tip holes. This in turn could lead to possible engine misfire. Always wash/clean any 
fuel system component thoroughly before disassembly and then air dry. Cap or cover any open part after 
disassembly. Before assembly, examine each part for dirt, grease or other contaminants and clean if nec
essary. When installing new parts, lubricate them with clean engine oil or clean diesel fuel only. 

1. Disconnect both negative battery cables at both 
batteries. Cover and isolate ends of both cables. 

2. Remove intake manifold air intake tube (above 
injection pump) and its rubber connector hose (2). 

3. Remove accessory drive belt. 

80182604 
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4. Thoroughly clean rear of injection pump, and 
attachment points for its fuel lines. Also clean the 
opposite ends of these same lines at their attach
ment pOints. 

5. Disconnect quick-connect fitting by pressing on but
ton {1). 

CA~:rION: Whenever a fuel line fitting is con
nected to. a secondary fitting, always use a 
back .. up wrench on the secondary fitting. Do not 
allow the secondary fitting to rotate. 

6. Remove high-pressure fuel line to fuel rail. 

7. Remove banjo bolt (2). 

8. Disconnect FCA (Fuel Control Actuator) electrical 
connector (3). 

9. Remove line clamp (5). 
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10. Remove fuel pump drive gear access cover with a 
3/8t! drive ratchet. Access cover (2) is threaded to 
timing gear cover. 

11. Remove fuel pump drive gear mounting nut and 
washer. 

12. Attach C3428B, or L4407A (or equivalent) gear 
puller (1) to pump drive gear with 2 bolts, and 
separate gear from pump (a keyway is not used 
on this particular injection pump). Leave drive 
gear hanging loose within timing gear cover. 

80fa265c 
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B0Ia268f 

13. Remove three injection pump mounting nuts (6), and remove pump from engine. 

INSTALLATION 

CAUTION: Cleanliness cannot be overemphasized when handling or replacing diesel fuel system compo
nents. This especially includes the fuel injectors, high-pressure fuel lines and fuel injection pump. Very tight 
tolerances are used with these parts. Dirt contamination could cause rapid part wear and possible plugging 
of fuel injector nozzle tip holes. This in turn could lead to possible engine misfire. Always wash/clean any 
fuel system component thoroughly before disassembly and then air dry. Cap or cover any open part after 
disassembly. Before assembly, examine each part for dirt, grease or other contaminants and clean if nec
essary. When installing new parts, lubricate them with clean engine oil or clean diesel fuel only. 

8Ofa268f 
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1. Inspect pump mounting surfaces at pump and mounting flange and pilot bore for nicks, cuts or damage. Inspect 
O-ring surfaces for nicks, cuts or damage. 

2. Clean injection pump mounting flange and pilot bore at gear housing. Also clean front of injection pump. 

3. Install new rubber O-ring (square) (4) into machined groove at pump mounting area. 

4. Apply clean engine oil to injection pump O-ring and pilot bore only. 

The machined tapers on both injection pump shaft and injection pump gear must be absolutely dry, clean 
and free of any dirt or oil film. This will ensure proper gear-to-shaft tightening. 

5. Clean pump gear and pump shaft at machined tapers with an evaporative type cleaner such as brake cleaner. 

6. FUEL INJECTION PUMP PHASING: Perform the 
following phasing procedure anytime the injection 
pump has been removed and re-installed. 

7. Locate the end of the fuel injection pump shaft (2). 
Two numbers (750 and 0) are stamped into the 
end of the shaft. 

8. Rotate the injection pump shaft until the number 5 
(located in the center of number 750) is positioned 
at 9 o'clock (1). 

9. Position injection pump to mounting flange on gear 
housing while aligning injection pump shaft through 
back of injection pump gear. Be sure the number 5 
is still at the 9 o'clock position (1). 

10. Bring the engine to TOe position. Do this by rotat
ing the crankshaft until the TDe mark on the 
crankshaft damper is at 12 o'clock position. It 
does not matter if cylinder #1 or #6 is at TOe. 
Again, check to be sure the number 5 is still at 
the 9 o'clock position (1). Rotate pump shaft 
accordingly. 

81baSbOd 
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11. After pump is positioned flat to mounting flange, install three pump mounting nuts (6) and tighten finger tight 
only. Do not attempt a final tightening at this time. Do not attempt to tighten (pull) pump to gear housing 
using mounting nuts. Damage to pump or gear housing may occur. The pump must be positioned flat to 
its mounting flange before attempting to tighten three mounting nuts. 

12. To prevent damage or cracking of components. install and tighten nuts in the following sequence: 

a. Install injection pump shaft washer and nut to pump shaft. Tighten nut finger tight only_ 

b. Do preliminary (light) tightening of injection pump shaft nut (1). 

c. Tighten three injection pump mounting nuts to 24 N·m (18 ft. Ibs.). 

d. Do a final tightening of pump shaft nut (1) to 105 N·m (77 ft. Ibs.). 

13. Install drive gear access cover (2) using a 3/8" 
drive ratchet. Access cover is threaded to timing 
gear cover. Tighten to 8 N·m (71 in. Ibs.) torque. 

8Ofa26Sc 
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14. Install fuel return line. Tighten banjo bolt (2) to 24 
N·m (18 ft. Ibs.) torque. 

15. Install quick-connect fitting (4). 

16. Install fuel line (injection pump-to-fuel rail). Using 
a back up wrench, tighten fitting at fuel pump to 
40 N·m (30 ft. Ibs.) torque. Tighten fitting at fuel 
rail to 40 N·m (30 ft. Ibs.) torque. 

17. Install clamp (5). 

18. Connect Fuel Control Actuator (FCA) electrical 
connector (6) to rear of injection pump. 

19. Install rubber intake manifold air intake tube (2). 
Tighten clamps (4). 

20. Install accessory drive belt. 

21. Connect both negative battery cables to both bat
teries. 

22. Check system for fuel or engine oil leaks. 

80fa2604 
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SENSOR-FlIEL LEVEL SENDING UNIT 

REMOVAL 

REMOVAUINSTALLATION 
For diesel removal and installation procedures, refer to the gas section of Fuel System/Fuel Delivery. See Fuel 
Level Sending Unit/Sensor Removaillnstallation. 
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LINES-FUEL 

DESCRIPTION 

Low-Pressure Lines Are: 
• the fuel supply line from fuel tank to fuel filter housing. 
• the fuel return line back to fuel tank. 
• the fuel drain (manifold) line at rear of cylinder head. 
• the fuel supply line from fuel filter to fuel injection pump. 
• the fuel injection pump return line. 

High-Pressure Lines Are: 
• the fuel line from fuel injection pump to fuel rail. 
• the six fuel lines from fuel rail up to injector connector tubes 

WARNING: High-pressure fuel lines deliver diesel fuel under extreme pressure from the injection pump to 
the fuel injectors. This may be as high as 180,000 kpa (26,107 psi). Use extreme caution when inspecting for 
high-pressure fuel leaks. Inspect for high-pressure fuel leaks with a sheet of cardboard. High fuel injection 
pressure can cause personal injury if contact is made with the skin. 

OPERATION 

High-Pressure Lines 

CAUTION: The high-pressure fuel lines must be held securely in the brace. The lines cannot contact each 
other or other components. Do not attempt to weld high-pressure fuel lines or to repair lines that are dam
aged. If lines are ever kinked or bent, they must be replaced. Use only the recommended lines when 
replacement of high-pressure fuel line is necessary. 

High-pressure fuel lines deliver fuel (under pressure) of up to approximately 180,000 kPa (26,107 PSI) from the 
injection pump to the fuel injectors. The lines expand and contract from the high-pressure fuel pulses generated 
during the injection process. AU high-pressure fuel lines are of the same length and inside diameter. Correct high
pressure fuel line usage and installation is critical to smooth engine operation. 

WARNING: Use extreme caution when inspecting for high-pressure fuel leaks. Inspect for high-pressure fuel 
leaks with a sheet of cardboard. High fuel injection pressure can cause personal injury if contact is made 
with the skin. 
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DIAGNOSIS AND TESTING 

HIGH-PRESSURE FUEL LINE LEAKS 
High-pressure fuel line leaks can cause starting prob
lems and poor engine performance. 

WARNING: Due to extreme fuel pressures of up to 
180,000 kpa (26,107 psi), use extreme caution 
when inspecting for high-pressure fuel leaks. Do 
not get your hand or a finger near a suspected 
leak. Inspect for high-pressure fuel leaks with a 
sheet of cardboard (2) (typical picture). High fuel 
injection pressure can cause personal injury if 
contact is made with the skin. 

Start the engine. Move the cardboard (2) over the sus
pected high-pressure fuel line teak" and check for fuel 
spray onto the cardboard. If line is leaking. retorque 
line while engine is shutdown. Replace damaged, 
restricted or leaking high-pressure fuel lines with the 
correct replacement line. 

CAUTION: The high-pressure fuel lines must be 
clamped securely in place in the brace. The lines 
cannot contact each other or other components. 
Do not attempt to weld high-pressure fuel lines or 

® J9414-130 

to repair lines that are damaged. Only use the recommended lines when replacement of high-pressure fuel 
line is necessary. 

NOISE ISOLATORS 
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Noise isolators (14) are used on the six high-pressure fuel lines. They should be positioned in the middle of the 
horizontal or longest straight section of each fuel line. The split on each isolator should be facing downward. Be 
sure the noise isolator is not touching another isolator or any other components. 
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REMOVAL 

CAUTION: Cleanliness cannot be overemphasized when handling or replacing diesel fuel system compo
nents. This especially includes the fuel injectors, high-pressure fuel lines and fuel injection pump. Very tight 
tolerances are used with these parts. Dirt contamination could cause rapid part wear and possible plugging 
of fuel injector nozzle tip holes. This in turn could lead to possible engine misfire. Always wash/clean any 
fuel system component thoroughly before disassembly and then air dry. Cap or cover any open part after 
disassembly. Before assembly, examine each part for dirt, grease or other contaminants and clean if nec
essary. When installing new parts, lubricate them with clean engine oil or clean diesel fuel only. 

If removing fuel line at either No. 1 or No.2 cylinder, the air inlet housing/EGR valve assembly must first be 
removed from the top of the intake manifold. Refer to EGR Valve Removal/Installation for procedures. 

crt 
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1. Disconnect both negative battery cables from both batteries. Cover and isolate ends of cables. 

2. Thoroughly clean fuel lines at both ends. 

CAUTION: When loosening or tightening high-pressure lines attached to a separate fitting (11)t use a 
back-up wrench on fitting (12). Do not allow fittings (12) to rotate. Damage to both fuel line and fitting will 
result. 

3. If removing fuel line at # 6 cylinder, a bracket (4) is located above fuel line connection at cylinder head. Two bolts 
(3) secure this bracket to rear of cylinder head. The upper bolt hole is slotted. Loosen (but do not remove) these 
two bracket bolts. lilt bracket down to gain access to # 6 fuel line connection. 

4. If removing fuel line at either #1 or #2 cylinder, the air inlet housing/EGR assembly must first be removed from 
top of intake manifold. Refer to EGR valve removal for procedures. 

5. Place shop towels around fuel lines at fuel rail and injectors. If possible. do not allow fuel to drip down side of 
engine. 

6. Carefully remove each fuel line from engine. Note position of each while removing. Do not bend lines while 
removing. 
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INSTALLATION 
All high-pressure fuel lines are of the same length and inside diameter. Correct high-pressure fuel line usage and 
installation is critical to smooth engine operation. 

(I 
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CAUTION: Anytime a high-pressure line is removed from the engine, its fuel connector nut (12) at the cyl
Inder head must first be retorqued. 

1. Tighten nuts (12) at high pressure injector connector nut at the cylinder head. Torque nut to 50 N·m (37 ft. Ibs.). 

2. Position proper fuel line to proper injector on engine. Tighten fittings hand tight at both ends of line. 

3. Tighten fuel line at cylinder head. Torque nut to 40 N'm (30 ft. Ibs.). 
4. Tighten fuel line nuts at fuel rail to 40 N·m (30 ft. Ibs.). 

5. If fuel line at No.6 cylinder has been replaced, tilt metal bracket (4) upward and tighten two bolts (3) at rear of 
cylinder head. Tighten to 43 N·m (32 ft. Ibs.). 

6. If necessary, install EGR valve/air intake manifold assembly. 

7. Noise isolators (14) are used on the six high-pressure fuel lines. They should be pOSitioned in the middle of the 
horizontal or longest straight section of each fuel line. The split on each isolator should be facing downward. Be 
sure the noise isolator is not touching another isolator or any other components. 

8. Connect both negative battery cables to both batteries. 

9. Prime fuel system. Refer to Fuel System Priming. 

10. Check lines/fittings for leaks. 
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SENSOR-FUEL PRESSURE 

OPERA-nON 
The fuel pressure sensor monitors actual high-pressure within the fuel rail. An output signal from this sensor (relat
ing to fuel pressure) is sent to the Engine Control Module (ECM). 

REMOVAL 
The fuel pressure sensor (1) is mounted to the rear of 
the fuel rail (6). 

CJ[ 
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1. Remove two bolts (3) and bracket (4) at rear of cylinder head. 

2. Remove engine oil dipstick tube mounting bolts. 

8185a2BO 
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3. Disconnect electrical connector (2) at sensor. 

4. Remove sensor (1) from fuel rail. 

5. Inspect sensor sealing surface. 

INSTALLATION 
1. Inspect fuel pressure sensor sealing surface. 

2. Lubricate sensor threads with clean diesel fuel. 

3. Install sensor (1) into fuel rail. 

4. To prevent leaks, sensor must be tightened to 70 
N·m (52 ft. Ibs.). 

5. Connect electrical connector (2) to sensor. 

81a5a2BO 
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6. Install rear engine lift bracket (4) and bolts (3). Tighten to 77 N·m (57 ft. Ibs.). 

7. Install engine oil dipstick tube mounting bolts. 

Noise isolators (14) are used on the six high-pressure fuel lines. They should be positioned in the middle of the 
horizontal or longest straight section of each fuel line. The split on each isolator should be facing downward. Be 
sure the noise isolator is not touching another isolator or any other components. 

8. Start engine and check for fuel leaks. 
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RAIL-FUEL 

OPERATION 
The fuel rail is used as a distribution device to supp_ly high-pressure fuel to the high-pressure fuel lines. 

REMOVAL 

CAUTION: Cleanliness cannot be overemphasized 
when handling or replacing diesel fuel system 
components. This especially includes the fuel 
injectors, high-pressure fuel lines and fuel injec
tion pump. Very tight tolerances are used with 
these parts. Dirt contamination could cause rapid 
part wear and possible plugging of fuel injector 
nozzle tip holes. This in turn could lead to possi
ble engine misfire. Always wash/clean any fuel 
system component thoroughly before disassembly 
and then air dry. Cap or cover any open part after 
disassembly. Before assembly, examine each part 
for dirt, grease or other contaminants and clean if 
necessary. When installing n~w parts, lubricate 
them with clean engine oil or clean diesel fuel 
only. 

1. Disconnect both negative battery cables at both batteries. Isolate ends of both cabtes. 

2. Disconnect electrical connector at fuel pressure sensor (2). 

3. Disconnect electrical connector at MAP sensor (3). 

4. Disconnect necessary wiring harness retention clips from intake manifold. 

5. Disconnect cables for intake air heater. 

81a5a280 
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6. Remove fuel line {S}. 

7. Loosen fittings (9). 

CAUTION: WHEN LOOSENING OR TIGHTENING HIGH-PRESSURE LINE FITTINGS (11) ATTACHED TO A SEP
ARATE FITTING (12), USE A BACK-UP WRENCH ON FITTING (12). DO NOT ALLOW FITTING (12) TO 
ROTATE. DAMAGE TO BOTH FUEL LINE AND FITTING WILL RESULT. 

S. Loosen fittings (11) and remove all fuel lines (1). Note and mark position of each fuel line white removing. 

9. Remove fuel line connecting injection pump to fuel rail. 

10. Remove fuel injection rail mounting bolts (7). 

11. Remove rail (6) from top of intake manifold. 
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INSTALLATION 

1. Clean any dirt/debris from top of intake manifold and bottom of fuel rail. 

2. Position fuel rail to top of manifold and install rail mounting bolts (7). Torque bolts to 24 N·m (18 ft. Ibs.). 

CAUTION: WHEN LOOSENING OR TIGHTENING HIGH-PRESSURE LINE FITTINGS (11) ATTACHED TO A SEP
ARATE FITTING (12), USE A BACK-UP WRENCH ON FITTING (12). DO NOT ALLOW FITTING (12) TO 
ROTATE. DAMAGE TO BOTH FUEL LINE AND FITTING WILL RESULT. 

3. Install all high-pressure lines to rail. Torque fittings to 30 N·m (22 ft. Ibs.). 

4. Reposition wiring harness to intake elbow and install nut. 

5. Install two new sealing washers to fuel limiting valve banjo bolt. Torque to 24 N·m (18 ft. Ibs.). 

Noise isolators (14) are used on the six high-pressure fuel lines. They should be positioned in the middle of the 
horizontal or longest straight section of each fuel line. The split on each isolator should be facing downward. Be 
sure the noise isolator is not touching another isolator or any other components. 
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6. Connect electrical connector to fuel pressure sen-
sor (2). 

7. Connect electrical connector to MAP sensor (3). 

8. Install air intake heater cables. 

9. Connect battery cables to both batteries. 

10. Start engine and check for leaks. 

81a5a280 
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VALVE-FUEL PRESSURE LIMITING 

OPERATION 
Fuel pressure at the fuel rail is monitored by the fuel- rail pressure sensor. If fuel pressure becomes excessive I the 
pressure limiting valve opens and vents excess fuel pressure vents through the fuel' pressure limiting valve drain 
port. 

REMOVAL 

CAUTION: Cleanliness cannot be overemphasized when handling or replacing diesel fuel system compo .. 
nents. This especially includes the fuel Injectors, high .. pressure fuel lines and fuel injection pump. Very tight 
tolerances are used with these parts. Dirt contamination could cause rapid part wear and possible plugging 
of fuel injector nozzle tip holes .. This in turn could lead to possible engine misfire. Always wash/clean any 
fuel system component thoroughly before disassembly and then air dry. Cap or cover any open part after 
disassembly. Before assembly, examine each part for dirt, grease or other contaminants and clean if nec
essary. When installing new parts, lubricate them with clean engine oil or clean diesel fuel only_ 

II; 

The fuel pressure limiting valve (1) is screwed into the 
front of the fuel rail (2). 

The fuel pressure limiting valve drain port is located 
on the side of the fuel rail next to the limiting valve. 
The drain port is not serviceable. 

81a5b510 
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1. Thoroughly clean area at pressure limiting valve 
(1 ). 

2. To gain access to the limiting valve, the intake con
nection/EGA valve assembly must be removed. 
Loosen clamp (5) securing EGR crossover tube (6) 
to EGR valve. Also loosen opposite end of EGA 
crossover tube. Remove clamp from intake 
connection. 

3. Remove six bolts (1) securing intake connection 
(2). Lift the entire EGR valve/intake connection up 
and to the side to gain access to fuel pressure lim
iting valve. 

4. Discard gasket (3). 

5. Remove pressure limiting valve from fuel rail. 

8Of5b514 
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INSTALLATION 
1. Be sure both end of manifold and limiting valve 

mounting area are clean. 

2. Lubricate O-ring on limiting valve with fresh diesel 
oil. Also lubricate limiting valve threads with fresh 
diesel oil. 

3. Install valve (1) and torque to 100 N·m (74 ft. Ibs.). 
To prevent leaks, valve MUST be tightened to pre
scribed torque. 

4. Install new intake connection gasket (3). 

5. Position EGR valve/intake connection and install 
six bolts. Tighten bolts to 24 N·m (18 ft. Ibs.). 

6. Install new EGR crossover tube gasket. Tighten 
crossover tube clamps to 10 N·m (88 in. Ibs.). 

7. Using a diagnostic scan tool, reset vale life by 
using the "Reset Two-Stage Dump Valve Accu
mulator" function in the PCM portion of the 
diagnostic tool 

8. Start engine and check for leaks. 

8Of5b514 



14-188 FUEL DEUVERY - 6.7l DIESEl~~~~~~~~~~~~~~~DR 

MODULE-FUEL TANK 

DESCRIPTION 

The fuel tank module is installed in the top of the fuel tank. The fuel tank module contains the following compo
nents: 

• An electric fuel transfer (lift) pump 
• Fuel reservoir 
• A separate in-tank fuel filter 
• Fuel gauge sending unit (fuel level sensor) 
• Fuel supply line connection 
• A special lockring to retain module to fuel tank 
• Fuel return line connection 

REMOVAL 
1. Drain and remove fuel tank. Refer to 14 - FUEL 

SYSTEM/FUEL DELIVERY IFUEL TANK 
REMOVAL). 

2. Note rotational position of module before attempt
ing removal. An indexing arrow is located on top of 
module for this purpose. 

3. Position Special Tool 9340 (3) into notches on out~ 
side edge of lockring (5). 

4. Install 1/2 inch drive breaker bar (1) to tool 9340 
(3). 

5. Rotate breaker bar counterclockwise to remove 
lockring. 

6. Remove lockring. The module will spring up slightly 
when lockring is removed. 

7. Remove module from fuel tank. Be careful not to 
bend float arm while removing. 

INSTALLATION 

CAUTION: Whenever the fuel pump module is serviced, the rubber seal (gasket) must be replaced. 
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1. Using a new seal (gasket). position fuel pump mod
ule into opening in fuel tank. 

2. Position lockring (5) over top of fuel pump module. 

3. Rotate module until embossed alignment arrow 
points to center alignment mark. This step must be 
performed to prevent float from contacting side of 
fuel tank. Also be sure fuel fitting on top of pump 
module is pointed to drivers side of vehicle. 

4. Install Special Tool 9340 (3) to lockring. 

5. Install 1/2 inch drive breaker (1) into Special Tool 
9340 (3). 

6. Tighten lockring (clockwise) until aU seven notches 
have engaged. 

7. Install fuel tank. Refer to 14 - FUEL SYSTEM/ 
FUEL DELIVERY/FUEL TANK - INSTALLATION). 
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PLIMP-FUEL TRANSFER 

DESCRIPTION 

The fuel transfer pump (fuel lift pump) is part of the fuel pump module. The fuel pump module is located in the fuel 
tank. The 12-volt electric pump is operated and controlled by the Engine Control Module (ECM). The ECM controls 
a relay in the Intelligent Power Module (lPM) for transfer pump operation. 

OPERATION 

The purpose of the fuel ,transfer pump is to supply (transfer) a low-pressure fuel source: from the fuel tank, through 
the fuel filter/water separator and to the fuel injection pump. Here, the low-pressure is raised to a high-pressure by 
the fuel injection pump for operation of the high-pressure fuel injectors. Check valves within the pump, control direc
tion of fuel flow and prevent fuel bleed-back during engine shut down. 

Maximum current flow to the pump is 5 amperes. 

With the engine running, the pump has a 100 percent duty-cycle. 

The transfer pump is self-priming: When the key is first turned on (without cranking engine), the pump will operate 
for approximately 2 seconds and then shut off (Note: When ambient temperatures are cold enough to cause the 
intake air heaters to operate, the fuel lift pump will operate during the entire intake air pre-heat cycle). The pump will 
also operate for up to 25 seconds after the starter is engaged, and then disengaged and the engine is not running. 
The pump shuts off immediately if the key is on and the engine stops running. 

The fuel volume of the transfer pump will always provide more fuel than the fuel injection pump requires. Excess 
fuel is returned from the injection pump through an overflow valve, and then back to the fuel tank. 

REMOVAL 
The fuel transfer pump (fuel lift pump) is a part of the fuel tank module. It is not serviced separately. Refer to Fuel 
Tank Module Removal or Installation for procedures (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY/FUEL TANK 
MODULE - REMOVAL). 

INSTALLATION 
The fuel transfer pump (fuel lift pump) is a part of the fuel tank module. It is not serviced separately (Refer to 14 -
FUEL SYSTEM/FUEL DELIVERY/FUEL TANK MODULE - INSTALLATION). 
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VALVE-CASCADE OVERFLOW 

DESCRIPTION 

NOTE: The cascade overflow valve is not serviced separately. 

The cascade overllow valve (4) is located on the top! 
rear side of the fuel injection pump. 

OPERATION 

8Ofa27c8 

When the fuel control actuator (FCA) is opened. the maximum amount of fuel is being delivered to the fuel injection 
pump. The cascade valve regulates how much excess fuel is used for lubrication of the injection pump, and is also 
used to route excess fuel through the drain circuit and back into the fuel tank. 
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SENSOR-WATER IN Fl~EL 

DESCRIPTION 
The Water-In-Fuel (WIF) sensor (2) is located on the 
bottom of the fuel filter/water separator canister (1). 

OPERATION 
The sensor sends an input to the Engine Control Module (ECM) when it senses water in the fuel filter/water sep
arator. As the water level in the filter/separator increases, the resistance across the WI F sensor decreases. This 
decrease in resistance is sent as a signal to the ECM and compared to a high water standard value. Once the value 
reaches 30 to 40 kilohms, the ECM will activate the water-in-fuel warning lamp through CCD bus circuits. This all 
takes place when the ignition key is initially put in the ON position. The ECM continues to monitor the input while 
the engine is running. 

REMOVAL 
The Water-In-Fuel (WIF) sensor is located at the bottom of fuel filter/water separator canister. Refer to 14 - FUEL 
SYSTEM/FUEL DELIVERY/FILTER - FUElJWATER SEPARATOR for removal and installation procedures. 
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CIRCUIT-FUEL DRAIN 

OPERATION 
The Fuel Drain Circuit incorporates several sources of fuel return. Fuel travels from the fuel tank (via the fuel trans
fer pump) and is forced through the fuel filter. This fuel then travels into the fuel injection pump. It then goes to a 
fuel drain line and returns back to the fuel tank. 

The fuel that flows to the fuel pump is pressurized by a gear pump and internally transferred to the fue1 injection 
pump. At this point the fuel is channeled into two passages. One passage sends fuel to the FCA (Fuel Control 
Actuator). The other passage sends fuel to the cascade. overflow valve. The overflow valve sends some fuel to a 
lubrication passage. The rest of the fuel is sent to a drain passage which connects to an external fuel line. 

Fuel that travels through the FCA is pressurized by the fuel injection pump and sent through an external high pres
sure fuel line to the fuel rail. At the fuel rail, fuel is sent to the fuel injectors. 1f fuel pressure in the fuel rail becomes 
excessive, the pressure limiting valve opens and sends fuel through an external fuel line. 

At the fuel injector, fuel that is not injected is used for, lubrication of the fuel injectors. This fuel then travels through 
an internal passage that is connected to the rear of the cylinder head, an then into an external fuel line. This line is 
connected to the vehicles fuel return line, and returns excess fuel back and into the fuel tank. 
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TANK - FUEL 

REMOVAL 

REAR MOUNTED FUEL TANK 
1. GAS POWERED: Release fuel system pressure. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY - STANDARD 

PROCEDURE) 

2. Raise and support vehicle. 

3. Drain fuel tank. Refer to Standard Procedure - Draining Fuel Tank. 

4. Remove both clamps (2). 
5, Remove ground wire screw (5) and disconnect ground wire (4). 

6. Remove fuel fill hose assembly (3). 
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7. Disconnect electrical connector (1) from module 
(3). 

8. GAS POWERED: Disconnect fuel supply line and 
vapor line quick-connect fittings (9) and (10). 

81953078 
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9. DIESEL POWERED: Disconnect fuel return and 
supply line quick-connect fittings (1) and (2). 

10. Support tank with a hydraulic jack. 

11. Certain models may have an optional fuel tank 
skid plate (3). The same mounting bolts (2) are 
used to retain both the skid plate and fuel tank. 
Remove bolts (2). 

12. Lower the tank assembly from vehicle and tift tank 
from skid plate. 

13. If fuel pump module (gas), or fuel tank module 
(diesel) is being removed, refer to either Fuel 
Pump Module Removal, or Fuel Tank Module 
Removal. 

SIDE (MID-SHIP) MOUNTED FUEL TANK 

819536f5 

81952f3b 

1. GAS POWERED: Release fuel system pressure. (Refer to 14 - FUEL SYSTEM/FUEL DELIVERY - STANDARD 
PROCEDURE) 

2. Raise and support vehicle. 

3. Drain fuel tank. Refer to Standard Procedure - Draining Fuel Tank. 
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4. Loosen clamps (3). 

5. Remove hoses (4) and (6) from tank. 

6. Disconnect electrical connector (1) at top of 
module. 

35GAL.TANK 

8Od338ge 

lb. 
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GAS 
POWERED 

7. GAS POWERED: Disconnect fuel supply line (3) and vapor line quick-connect fittings (5). 

8. DIESEL POWERED: Disconnect fuel return and supply line quick-connect fittings (4) and (5). 

9. Support tank with a hydraulic jack. 

819537(a 

DIESEL 
POWERED 

819531326 
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10. Remove nuts (5). 

11. Remove both tank straps (4). 

12. Lower tank and remove from hydraulic jack. 

13. If fuel pump module (gas), or fuel tank module (diesel) is being removed, refer to either Fuel Pump Module 
Removal, or Fuel Tank Module Removal. 
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INSTALLATION 

REAR MOUNTED FUEL TANK 
1. If fuel pump module (gas), or fuel tank module (die

sel) is being installed, refer to either Fuel Pump 
Module Installation, or Fuel Tank Module Installa
tion. This must be done before installing tank. 

2. Position fuel tank into fuel tank skid plate. 

3. Place assembly to a hydraulic jack. 

4. Raise assembly up to frame. 

5. Instart bolts (2) and tighten to 55 N·m (41 n. Ibs.) 
torque. 

6. GAS POWERED: Connect quick-connect fittings 
(9) and (10). 

81952f3b 

81953078 
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7. DIESEL POWERED: Connect fuel return and sup
ply line quick-connect fittings (1) and (2). 

8. Connect electrical connector (1) to module (3). 

819536f5 
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9. Fit fuel fill hose assembly (3) to tank fittings. 

10. Install both clamps (2). 

11. Install ground wire screw (5) and ground wire (4). 

12. Fill tank and check for leaks. 
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SIDE (MID-SHIP) MOUNTED FUEL TANK 

1. If fuel pump module (gas), or fuel tank module (diesel) is being installed, refer to either Fuel Pump Module Instal-
lation, or Fuel Tank Module Installation. This must be done before installing tank. 

2. Place assembly to a hydraulic jack. 

3. Raise assembly up to frame. 

4. Install tank straps (4). 

5. Install strap nuts (5) and tighten to 41 N·m (30 ft. Ibs.) torque. 
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GAS 
POWERED 

6. GAS POWERED: Connect fuel supply line (3) and vapor line quick-connect fittings (5). 

7. DIESEL POWERED: Connect fuel return and supply line quick-connect fittings (4) and (5). 

819537fa 

DIESEL 
POWERED 

81953826 
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35GAL.TANK 

8Od338ge 

8. Position hoses (4) and (6) to tank fittings. 

9. Tighten clamps (3). 

10. Connect electrical connector (1) at top of module. 

11. Fill tank and check for leaks. 
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FUEL IN.JECTION • 6.7L DIESEL 
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SENSOR-ACCELERATOR PEDAL POSITION 

DESCRIPTION 
The Accelerator Pedal Position Sensor (APPS) (1) is 
located inside the vehicle. It is attached to the accel
erator pedal assembly (3). 

OPERATION 
The Accelerator Pedal Position Sensor (APPS) provides the Engine Control Module (ECM) with two DC voltage 
signals which change as the position of the accelerator pedal changes. One of the DC voltage signals will be half 
the voltage of the other signal. 

REMOVAL 

CAUTION: Do not attempt to separate or remove the Accelerator Pedal Position Sensor (APPS) from the 
accelerator pedal assembly. The APPS is replaced as an assembly along with the pedal. If sensor is 
removed from pedal, its electronic calibration may be destroyed. 

1. Disconnect 6-way electrical connector at top of 
APPS (2). 

2. Remove APPS lower mounting bolt (4) and two 
mounting nuts. 

3. Remove pedal and APPS assembly from vehicle. 
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INSTALLATION 

CAUTION: Do not attempt to separate or remove the Accelerator Pedal Position Sensor (APPS) from the 
accelerator pedal assembly. The APPS is replaced as an assembly along with the pedal. 11 sensor is 
removed from pedal, its electronic calibration may be destroyed. 

1. Position pedal and APPS assembly to its mounting 
bracket. 

2. Connect 6-way electrical connector to top of APPS 
(2). 

3. Install APPS lower mounting bolt (4) and two 
mounting nuts. 

4. If necessary. use a Scan Tool to erase any Diag
nostic Trouble Codes (OTC's). 
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SENSOR-CRANKSHAFT POSITION 

DESCRIPTION 
The Crankshaft Position Sensor (CKP) on the diesel engine is attached at the front / left side of the engine next to 
the engine harmonic balancer (crankshaft damper). 

OPERATION 
The Crankshaft Position Sensor (CKP) (5) is the pri
mary engine speed indicator for the engine after the 
engine is running. 

The CKP contains a hall effect device. A rotating, 
notched target wheel (tonewheel) for the CKP is 
located behind the engine harmonic balancer (2). This 
han effect device detects notches located on the tone
wheel. As the tonewheel rotates, the notches pass the 
tip of the CKP. 

When the leading edge of the tonewheel notch passes 
the tip of the CKP, the following occurs: The interrup
tion of magnetic field causes the voltage to switch 
high resulting in a signal of approximately 5 volts. 

When the trailing edge of the tonewheel notch passes 
the tip of the CKP, the following occurs: The change of 
the magnetic field causes the signal voltage to switch 
low to 0 volts. 

The Camshaft Position Sensor (CMP) also provides a 
signal to the Engine Control Module (ECM) at all times 
when the engine is running. The ECM uses this CMP 
information primarily on engine start-up. Once the 
engine is running, the ECM uses the CMP as a 
backup sensor for engine speed. 

80111874 

80fa34e9 
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REMOVAL 
1. Raise and support vehicle 

2. Disconnect electrical connector (4) at CKP sensor. 

3. Remove 1 sensor mounting bolt (3). 

4. Remove CKP sensor. 

INSTALLATION 
1. Position and install CKP sensor (5) to engine. 

2. Install 1 sensor mounting bolt and tighten to 9 N·m 
(80 in. Ibs.) torque. 

3. Install electrical connector (4) to CKP sensor. 

80111874 

BOf11B74 



~R~~~~~~~~~~~~~~~ FUEL INJECTION· 6.7L DIESEL 14·211 

ACTUATOR-FUEL CONTROL 

DESCRIPTION 
The Fuel Control Actuator (FCA) (3) is located at the 
rear of the high-pressure, fuel injection pump. 

OPERATION 
The Fuel Control Actuator (FCA) is an electronically controlled solenoid valve. The ECM controls the amount of fuel 
that enters the high-pressure pumping chambers by opening and closing the FCA based on a demanded fuel pres
sure. When the FCA is opened, the maximum amount of fuel is being supplied to the fuel injection pump. Any fuel 
that does not enter the injection pump is directed to the cascade overflow valve. The cascade overflow valve reg
ulates how much excess fuel is used for lubrication of the pump and how much is returned to the fuel tank through 
the drain manifold. 

An audible click from the FCA is normal when operating the key from the ON to the OFF position. 

REMOVAL 
1. Remove electrical connector (6) from Fuel Control 

Actuator (FCA). 

2. Remove FCA mounting screws (1). 

3. Twist and pull FCA to remove from injection pump. 
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INSTALLATION 
1. Lubricate new Fuel Control Actuator (FCA) O-ring 

with clean oil before installation. 

2. Turn FCA in a clockwise direction while pressing it 
into machined bore on rear of fuel injection pump. 
Be sure FCA flange is flush with the mounting sur
face on fuel injection pump. 

3. Install FCA mounting screws (1) by hand. 

4. Tighten FCA mounting screws (1) to 7 N·m (62 in. 
Ibs). 
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INJECTOR-FUEL 

DESCRIPTION 
Six individual, solenoid actuated high·pressure fuel 
injectors are used (6), The injectors are vertically 
mounted into a bored hole in the top of the cylinder 
head. This bored hole is located between the intake/ 
exhaust valves. 
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High~pressure connectors (13), mounted into the side of the cylinder head, connect each fuel injector to each high
pressure fuel line (1). 
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FUEL INJECTOR 10 CORRECTION CODES: 

Each fuel injector has a six-digit alphanumeric correc-
tion code. The correction code is printed on the intake 
side of the fuel injector (1) and is used to identity 
injector calibration. When replacing any fuel injectors, 
this code must be entered into the vehicles Engine 
Control Module (ECM) using a diagnostic scan tool. In 
addition, if a new ECM. 'is installed, use a diagnostic 
scan tool to program all six of the injector codes from 
the original fuel injectors into' the new ECM. 

The valve cover and valve cover gasket will need to 
be removed in order to manually record the values 
from the original injectors. Contact cleaner or brake 
cleaner may be used to clean the fuel injector. 

OPERATION 

81a6f3d2 

High-pressure fuel is supplied from the injection pump, through a high-pressure fuel line, into a fuel rail, through 
high-pressure lines, through steel connectors and into the solenoid actuated fuel injector. The ECM actuates the 
solenoid causing the needle valve to rise and fuel flows through the spray holes in the nozzle tip into the combus .. 
tion chamber. 

Each fuel injector is connected to the fuel rail by a high-p"ressure fuel line and a steel connector. This steel con
nector is positioned into the cylinder head and sealed with an O-ring. The qonnector is retained in the cylinder head 
by a nut (fitting) that is threaded into the cylinder head. 

The torquing force of this threaded nut (fitting) provides a sealing pressure betW~en the fuel Une connector and the 
fuel injector. Retaining nut torque is very critical. If the nut (fitting),js under torqued, the mating surfaces will not 
seal and a high-pressure fuel leak will result. If the fitting is over torqued. the connector and injector will deform and 
also cause a high-pressure fuel leak. This leak will be inside the cylinder head and will not be visible. The result will 
be a possible fuel injector miss-fire and low power, or a no-start condition. 

The fuel injectors use hole type nozzles. High-pressure flows into the side of the injector, the ECM activates the 
solenoid causing the injector needle to lift and fuel to be· injected. The clearances in the nozzle bore are extremely 
small and any dirt or contaminants will cause the injector to stick. Because of this, it is very important to do a 
thorough cleaning of any lines before opening up any fuel system component. Always cover or cap any open fuel 
connections before a fuel system repair is performed. 

Each fuel injector connector tube contains an edge filter that is designed to break up small contaminants before 
entering the fuel injector. The edge filters are not a substitute for proper cleaning and covering of all fuel 
system components during repair. 

The bottom of each fuel injector is seated to the cylinder head with a 1.Smm thick copper shim (gasket). The correct 
thickness shim must always be re-installed after removing an injector. 

Fuel pressure in the injector circuit decreases after injection. The injector needle valve is immediately closed and 
fuel flow into the combustion chamber is stopped. Exhaust gases are prevented from entering the injector nozzle by 
the needle valve. 
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REMOVAL 

FUEL INJECTOR ID CORRECTION CODES: 

Each fuel injector has a six-digit alphanumeric correc
tion code. The correction code is printed on the intake 
side of the fuel injector (1) and is used to identify 
injector calibration. When replacing any fuel injectors, 
this code must be entered into the vehicles Engine 
Control Module (ECM) using a diagnostic scan tool. In 
addition, if a new ECM is installed, use a diagnostic 
scan tool to program aft six of the injector codes from 
the original fuel injectors into the new ECM. 

The valve cover and valve cover gasket will need to 
be removed in order to manually record the values 
from the original injectors. Contact cleaner or brake 
cleaner may be used to clean the fuel injector. 

NOTE: If the fuel injectors are being removed such 
as for engine teardown or diagnostic purposes, be 
sure to mark each injector with its corresponding 
cylinder number. The fuel injectors MUST be rein
stalled into the original (same) cylinder due to the 
fuel injector correction code. 

NOTE: Do not install new. fuel injectors unless the 
alphanumeric codes have been recorded. 

CAUTION: Refer to'Cieaning Fuel System Parts. 
-, 

Six individual, solenoid, -actuated high-pressure fuel 
injectors (7) are used. The injectors are vertically 
mounted into a bored hole in the top of the cylinder 
head. This bored hole is located between the intake/ 
exhaust valves. High-pressure connectors, mounted 
into the side of the cylinder head, connect each fuel 
injector to each high-pressure fuel line. 

1. Disconnect both negative battery cables from both 
batteries. Cover and isolate ends of cables. 

2. Remove vanity cover. 

3. Remove breather assembly and tubes. 

4. Remove valve cover. Refer to 9 - ENGINE/CYLIN
DER HEAD/CYLINDER HEAD COVER(S) 
REMOVAL. 

81a6f3d2 

BOface41 
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5. Remove all 12 fuel injector wire harness nuts (1) 
securing integrated wiring harness to all 6 fuel 
injectors. 

6. An integrated fuel injector wire harness I valve 
cover gasket (2) is used. After all 12 nuts (1) have 
been removed, remove this integrated gasket. 
Before removing gasket, disconnect engine wiring 
harness at both electrical connectors (3). 

7. Remove necessary high pressure fuel line connect
ing the necessary fuel injector rail to high pressure 
connector. Refer to Fuel Line Removal for 
procedures. 

614661ea 

B1486406 
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8. A connector retainer (nut) is used on each connector tube (12), Remove this nut(s} by unthreading from cylinder 
head. These nuts (12) hold the fuel injector retainers (13) to the fuel injector. 
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9. Using special high-pressure connector removal tool 
#9015 (4) remove necessary high-pressure con
nector(s) from cylinder head. Tool #9015 threads 
onto connector tube. Use tool to pry connector 
tube(s) from cylinder head. 

10. Remove 2 fuel injector hold-down clamp bolts (1) 
at each injector being removed. 

11. Remove necessary exhaust rocker arm 
assembly( s). 

12. USING TOOL #9010: 

a. Special Tool #9010 is equipped with 2 clam
shell clamps, a sliding retainer sleeve to retain 
the clamshell clamps, a 2-piece mounting 
stud, and a pivoting handle. Do not attempt to 
remove the fuel injector with any other 
device. Damage to injector will occur. 

b. The rocker housing is bolted to the top of cyl
inder head. The mounting stud from tool #9010 
was meant to temporarily replace a rocker 
housing mounting bolt. Remove the necessary 
rocker housing mounting bolt. These mounting 

8OIbfb06 
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bolts are located at the center of each of the 5 rocker housing support bridges. 

c. Install and tighten 2-piece mounting stud to rocker housing. If removing the No.6 fuel injector, separate the 
2-piece mounting stud. Install lower half of mounting stud to center of rocker housing bridge. Install upper 
half of mounting stud to lower half. 

d. Position tool handle to mounting stud and install handle nut. Leave handle nut loose to allow a pivoting 
action. 

e. Position lower part of clamshell halves to sides of fuel injector (wider shoulder to bottom). The upper part of 
clamshell halves should also be positioned into machined shoulder on the handles pivoting head. 

f. Slide the retainer sleeve over pivoting handle head to lock clamshell halves together. 

g. Be sure handle pivot nut is loose. 

h. Depress handle downward to remove fuel injector straight up from cylinder head bore. 

13. Remove and discard injector sealing washer (2). 
This washer (2) should be located on tip of injec
tor, or may have remained in the injector bore. 

14. Measure sealing gasket (washer) (1). 

NOTE: If the fuel injectors are being removed such 
as for engine teardown or diagnostic purposes, be 
sure to mark each injector with its corresponding 
cylinder number. The fuel injectors MUST be rein
stalled into the original (same) cylinder due to the 
fuel injector correction code. 

NOTE: Do not install new fuel injectors unless the 
alphanumeric codes have been recorded. 

~-CD 

8Ob4b8b1 

8Ob4b8b2 
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INSTALLATION 
1. Inspect fuel injector : 

a. Look for burrs on injector inlet. 

b. Check nozzle holes for hole erosion or plugging. 

c. Inspect end of nozzle for burrs or rough machine marks. 

d. Look for cracks at nozzle end. 

e. If any of these conditions occur, replace injector. 

2. Record six-digit alphanumeric correction code located on the side of injector. 

3. Inspect high-pressure fuel injector connector for: 

a. Damaged tip. 

b. Loose of missing alignment pin. 

c. Cut or missing O-ring. 

4. Thoroughly clean fuel injector cylinder head bore. Blowout bore hole with compressed air. 

5. The bottom of fuel injector is sealed to cylinder 
head bore with a copper sealing washer (shim) (1) 
of a certain thickness. A new shim (1) with correct G) 
thickness must always be re-installed after remov
ing injector. Measure thickness of injector shim (1). 
Shim Thickness: 1.5 mm (.060") 

6. Install new shim (1) (washer) to bottom of injector. 
Apply light coating of clean engine oil to washer. 
This will keep washer in place during installation. 

7. Install new O-ring to fuel injector. Apply small 
amount of clean engine oil to O-ring and injector 
bore. 

8Ob4b8b2 
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8. Install injector into cylinder head with male (high-pressure) connector port facing the intake manifold. Push down 
on fuel injector mounting flange to engage O-ring and seat injector. 

9. Tightening Sequence: 

a. Install fuel injector holdown clamp (mounting flange) bolts. Be sure the clamp is perpendicular to the injector 
body. Do a preliminary tightening of these bolts to 5 N·m (44 in. Ibs.) torque. This preliminary tight
ening insures the fuel injector is seated and centered. 

b. After tightening, relieve bolt torque, but leave both bolts threaded in place. 

c. Install high-pressure connector (13) and retaining nut (12). Do a preliminary tightening of nut (12) to 15 N·m 
(11 ft. Ibs.) torque. 

d. Alternately tighten injector holdown bolts to 8 N·m (71 in. Ibs.) torque. 

e. Do a final tightening of the high-pressure connector and retaining nut (12). Tighten to 50 N·m (37 ft. Ibs.) 
torque. 

10. Noise isolators (14) are used on the six high-pressure fuel lines. They should be positioned in the middle of 
the horizontal or longest straight section of each fuel line. The split on each isolator should be facing downward. 
Be sure the noise isolator is not touching another isolator or any other components. 

11. Install integrated gasket 

12. Connect injector solenoid wires and nuts to top of injectors. Tighten connector nuts to 1.25 N·m (11 in. Ibs.) 
torque. Be very careful not to overtighten these nuts as damage to fuel injector will occur. 

13. Install exhaust rocker arm assembly. Refer to the Diesel Engine section. 

14. Set exhaust valve lash. Refer to the Diesel Engine section. 

15. Install fuel connector tube nut at cylinder head and tighten to 50 N·m (37 ft. Ibs.). Be sure to use a secondary 
back-up wrench on the connector nut (fitting) while torquing fuel line fitting. Refer to Fuel Line Installation 
for additional information. 

16. Install valve cover (Refer to 9 - ENGINE/CYLINDER HEAD/CYLINDER HEAD COVER(S) - INSTALLATION). 
17. Install breather assembly. 
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FUEL INJECTOR 10 CORRECTION CODES: 

Each fuel injector has a six-digit alphanumeric correc
tion code. The correction code' is printed on the intake 
side of the fuel injector (1) arid is used to identify 
injector calibration. When replacing any fuel injectors, 
this code must be entered into the vehicles Engine 
Control Module (ECM) using a,diagnostic scan tool. In 
addition, if a new ECM is installed, use a diagnostic 
scan tool to program all six of the injector codes from 
the original fuel injectors into the new ECM. 

18. Connect negative battery cables to both batteries. 

19. Programming Fuel Injector Correction Code: 

• Turn ignition switch "ON". 
• Using a diagnostic scan tool, select ECU View> PCM > MISCELLANEOUS FUNCTIONS. 
• Select Injector Quantity Adjustments and click Start. 
• Choose appropriate cylinder number and click next. 

81a6f3d2 

• Click on Show Keyboard. NOTE: A fault code will be set if incorrect serialization codes have been input-
ted. 

• Input six-digit Injector Correction Code and click enter. 
• Review code as it was typed, then click Next if correct, or edit if necessary. 

• Repeat the preceding steps for other cylinders if necessary. 
• Once all fuel injector correction codes are entered, cycle the ignition to complete. 
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SENSOR-TEMPERATURElPRESSlIRE-MAP 

OPERATION 
The combination, dual function Intake Manifold Air Temperature Sensor/MAP Sensor is installed into the top of the 
intake manifold with the sensor element extending into the air stream. 

The IAT portion of the sensor provides an input voltage to the Engine Control Module (ECM) indicating intake man
ifold air temperature. The MAP portion of the sensor provides an input voltage to the ECM indicating turbocharger 
boost pressure. 

REMOVAL 

REMOVAL-CAB/CHASSIS MODELS 
The combination f dual function Intake Manifold Air 
Temperature Sensor/MAP (I AT/MA P) (4) sensor is 
installed into the top of the intake manifold. 

1. Clean area around sensor. 

2. Disconnect electrical connector (3) from IAT/MAP 
sensor. 

3. Remove mounting screw (5). 

4. Remove sensor from intake manifold. 

5. Check condition of sensor O-ring. 

REMOVAL-PICK UP MODELS 
The combination, dual function Intake Manifold Air 
Temperature Sensor/MAP (IAT/MAP) (3) sensor is 
installed into the intake air connection manifold, -below, 
and to the rear of the EGR valve (5). 

1. Clean area around sensor. 

2. Disconnect electrical connector (2) from IAT/MAP 
sensor. 

3. Remove mounting screw (4). 

4. Remove sensor from manifold. 

5. Check condition of sensor O-ring. 

81a5a280 
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INSTALLATION 

INSTALLATION-CAB/CHASSIS MODELS 
1. Check condition of sensor a-ring. 

2. Clean sensor mounting area at intake manifold. 

3. Lubricate sensor a-ring and sensor mounting hole 
in intake manifold cover with clean engine oil. 

4. Position sensor (4) into intake manifold. 

5. Install and tighten sensor mounting screw (5) to 1 
N·m (9 in. Ibs.) torque. 

6. Connect electrical connector (3) to sensor. 

INSTALLATION-PICK UP MODELS 
The combination, dual function Intake Manifold Air 
Temperature Sensor/MAP (lAT/MAP) (3) sensor is 
installed into the intake air connection manifold, below, 
and to the rear of the EGR valve (5). 

1. Check condition of sensor a-ring. 

2. Clean sensor mounting area at intake manifold. 

3. Lubricate sensor O·ring and sensor mounting hole 
in intake manifold with clean engine oil. 

4. Position sensor (3) into intake manifold. 

5. Install and tighten sensor mounting screw (4) to 1 
N·m (9 in. Ibs.) torque. . 

6. Connect electrical connector (2) to sensor. 

81a5a280 
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SENSOR-MAP 

DESCRIPTION 
A combination, dual function Intake Manifold Air Temperature Sensor/MAP Sensor is used. Refer to Sensor, Tem
perature/Pressure/MAP Sensor for infonnation. 
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SENSOR-MASS AIR FLOW 

OPERATION 
The Mass Airflow (MAF) sensor is a frequency based device. A constant voltage is applied to a heated wire on the 
sensor. This wire is positioned in the air cleaner air stream and is heated by the electrical current that the voltage 
produces. As air flows across it, it cools down. The heated wire or film is a positive temperature coefficient resistor. 
This means that its resistance drops when its temperature drops. The drop in resistance allows more current to flow 
through it in order to maintain the programmed temperature. This current is changed to a frequency which is sent 
to the Engine Control Module (ECM) and interpreted as air flow. Adjustments for air temperature and humidity are 
taken into consideration because they also affect the temperature of the heated wire or film. 

REMOVAL 
The Mass Airflow Sensor (5) is located on the air 
cleaner cover (8). 

1. Disconnect electrical connector (6) at sensor. 

2. Remove two mounting screws (4). 

3. Remove sensor from air cleaner cover. 

INSTALLATION 
1. Check condition of sensor O-ring. 

2. Position sensor into top of air cleaner cover with a 
slight twisting action .. 

3. Install mounting screw (4). 

4. Install electrical connector (6). 
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SENSOR-TEMPERATURE/PRESSURE-INTAKE 

OPERATION 
The Inlet Air Temperature/Pressure Sensor is a combination dual-function sensor. The sensor element extends into 
the intake air stream at the top of the air filter housing. Ambient air temperature as well as barometric pressure is 
monitored by this sensor'. The Engine Control Module (ECM) monitors signals from this sensor. 

REMOVAL 
The Inlet Air Temperature/Pressure Sensor (3) is 
located on the air cleaner cover. 

1. Disconnect electrical connector (7) at sensor. 

2. Remove mounting screw (2). 

3. Remove sensor from air cleaner cover. 

4. Check condition of sensor a-ring. 

INSTALLATION 
1. Check condition of sensor a-ring. 

2. Position sensor (3) into top of air cleaner cover 
with a slight twisting action. 

3. Install mounting screw (2). 

4. Install electrical connector (7). 
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SENSE-PTO SWITCH 

DESCRIPTION 
Thjs Engine Control Module (ECM) input is used only on models equipped with aftermarket Power Take Off (PTO) 
units. 

OPERATION 
This input is used only to tell the ECM that the aftermarket PTa (Power Take Off) unit has been engaged. The ECM 
will disable (temporarily shut down) certain OBD II diagnostic trouble codes when the PTa unit is engaged. 
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HEATER - INTAKE AIR 

OPERATION 
The air heater element is used to heat incoming air to the intake manifold. This is done to help engine starting and 
improve driveability with cool or cold outside temperatures. 

Electrical supply for the air heater element is controlled by the Engine Control Module (ECM) through the air heater 
relay. Refer to Intake Manifold Air Heater Relay for more information. 

A heavy-duty cable connects the air heater element to the air heater relay. This cable will supply 12-volts to an 
individual' heating element within the heater block assembly. 

The following chart displays the pre-heat, or turn-on times (in seconds) of the wait-to-start lamp. If the 
intake manifold temperature is above 66.09 degrees Fahrenheit, the wait-to-start lamp will not illuminate. 
Consequently, the intake air heater element will not be activated. 

WAIT-TO-START LAMP TURN .. ON TIMES 

PRE-HEAT PRE-HEAT TIME WITH BARO AT: (IN. HG.) 
TIME WITH 
INTAKE 
MANIFOLD 
TEMPERATURE 19.99 IN. HG 23.00 IN. HG. 25.00 IN. HG. 26.99IN.HG. 29.00 IN. HG. 

AT: (IN 
DEGREESo F) 

-40.09° F 30.0 seconds 30.0 seconds 30.0 seconds 30.0 seconds 30.0 seconds 

-20.00° F 30.0 seconds 30.0 seconds 30.0 seconds 30.0 seconds 30.0 seconds 

0.00° F 30.0 seconds 30.0 seconds 30.0 seconds 30.0 seconds 30.0 seconds 

0.09° F 15.0 seconds 15.0 seconds 15.0 seconds 15.0 seconds 15.0 seconds 

15.00° F 15.0 seconds 15.0 seconds 15.0 seconds 15.0 seconds 15.0 seconds 

15.09° F 10.0 seconds 10.0 seconds 10.0 seconds 10.0 seconds 10.0 seconds 

32.00° F 10.0 seconds 10.0 seconds 10.0 seconds 1 0.0 seconds 10.0 seconds 

10.0 seconds 10.0 seconds 10.0 seconds 10.0 seconds 10.0 seconds 

66.000 F 10.0 seconds 10.0 seconds 10.0 seconds 10.0 seconds 10.0 seconds 
66.090 F 00.0 seconds 00.0 seconds 00.0 seconds 00.0 seconds 00.0 seconds 
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REMOVAL 
If servicing the heater element (1), the entire block/el
ement assembly (integrated intake cover) (2) must be 
replaced. 

1. Disconnect both negative battery cables at both 
batteries. Cover and isolate ends of both cables. 

2. Remove both the intake manifold air intake tube 
(above injection pump), and jts rubber connector 
hose (2). 

3. Remove fuel rail and aU high-pressure fuel lines. 
Refer to Fuel Rail Removal. 

8Ofa2604 
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4. Loosen clamp (5) securing EGR crossover tube (6) 
to EGR valve. Also loosen opposite end of EGR 
crossover tube. Remove clamp from intake 
connection. 

5. Remove air intake connection mounting bolts (1). 
6. Remove air intake connection (2). 

~ ~ , 
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7. Remove heater cable nut (2) and disconnect heater 
cable (7) from stud. 

a. Disconnect electrical connectors (1) and (6). 

9. Disconnect crankcase vent line (3) at top of valve 
cover. 

10. Disconnect crankcase pressure sensor electrical 
connector (5). 

11. Disconnect engine oil dipstick tube bracket. 

12. Remove mounting bolts (4) and remove heater 
element assembly (2). 

13. Remove and discard gasket (5). 
~ , 

I 
I 
i , 

81a77225 
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INSTALLATION 
1. Clean top of intake manifold and bottom of heater 

assembly (2). 

2. Install new gasket (5). 

3. Position assembly (2) to top of manifold. 

4. In~tall mounting bolts (4). TIghten to 24 N·m (18 ft. 
Ibs.). 

5. Attach engine oil dipstick t~be bracket. 

6 ... histall fuel rail and all high-pressure fuel lines. 
Refer to Fuel Rail Installation. 

7. Position air intake connection (2). 

8. Install air intake connection mounting bolts (1). 
TIghten bolts to 24 N·m (18 ft. Ibs.). 1]> 

I 

I 
I ~ 

I 

~ 
I 
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9. Install new EGR crossover tube gaskets to cross
over tube (6). 

10. lighten crossover tube clamps (5). 

11. Connect heater cable (7) to stud. 

12. Install heater cable nut (2). 

13. Connect electrical connectors (1) and (6). 

14. Connect crankcase vent line (3) at top of valve 
cover. 

15. Connect crankcase pressure sensor electrical 
connector (5). 

8Of5b514 
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16. Connect rubber connector hose (2) and intake 
tube to air intake housing. Tighten clamp bolts to 
11 N·m (100 in. Ibs.) torque. 

17. Connect both negative battery cables at both 
batteries. 

80fa2604 
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RELAY - INTAKE AIR HEATER 

OPERATION 
The Engine Control Module (ECM) operates the heating element through the intake manifold air heater relay. Refer 
to the Diagnostic Procedures section for an electrical operation and complete description of the intake heater, 
including pre-heat and post-heat cycles. 

REMOVAL 
The intake manifold air heater relay (5) is located in 
the engine compartment. It attached to a bracket. This 
bracket is attached to the right battery tray (3). 

The mounting bracket and relay is replaced as an 
assembly. 

1. Disconnect both negative battery cables at both 
batteries. 

2. Disconnect relay trigger wires (4) at relays. Note 
position of wiring before removing. 

3. Remove nuts (2) at cable connectors and discon
nect cables (1) from mounting studs. Note position 
of cables before removing. 

4. Remove two relay mounting bracket screws (6) and 
remove relay assembly. 

INSTALLATION 
The intake manifold air heater relay (5) is located in 
the engine compartment. It attached to a bracket. This 
bracket is attached to the right battery tray (3). 

The mounting bracket and relay is replaced as an 
assembly. 

1. Position relay and install two relay mounting 
bracket screws (6). 

2. Position cables (1) to mounting studs and install 
nuts (2). 

3. Connect relay trigger wires (4) at relays. 

4. Connect both negative battery cables to both 
batteries. 
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SENSOR - OXYGEN 

DESCRIPrlON • PICK UP MODELS 

81bf5f97 

The two oxygen (02) sensors (1) and (2) are located at each end of the #2 catalyst. 
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OPERATION - PICK UP MODELS 

81bl5f97 

Two different six-wire 02 sensors are used. These sensors are titled 1/1 upstream (1), and 1/2 downstream (2). 

A separate 02 Sensor Module (1) is also used. 

The engine aftertreatment system monitors the 02 / 
content in the diesel engine exhaust. The ECM moni-
tors the exhaust gases for oxygen content and varies 
the richllean fuel mixture of the intake air fuel mixture 
to adjust the system. This diagnostic monitors the sta-
tus message broadcast by the 02 Sensor Module (1) 
for the upstream 02 sensor's internal heater circuit. 
The ECM will set the fault if it receives a FMI (Failure 
Mode Indicator) message from the 02 Sensor Module. 
The ECM will illuminate the MIL lamp immediately 
when the diagnostic runs and fails. The ECM will turn 
off the MIL lamp diagnostic runs and passes in four 
consecutive drive cycles. 

81bf4e31 
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REMOVAL - PICK UP MODELS 

81bfSf97 

The two oxygen (02) sensors 1/1 -(1) and 1/2 ,(2) are located at each end of tHe #2 catalyst. 

CAUTION: Never apply any type of grease ,to the oxyge'n sensor electrical connector, or attempt any sol· 
dering of the sensor wiring harness.·- , . . 

WARNING: The exhaust manifold, exhaust pipes and .catalytic converters become very hot during engine 
operation. Allow engine to cool before removing oxygen sensor. ' . 

1. Raise and support vehicle. 

2. Disconnect main wire connector from 028 sensor pigtail harness. 

CAUTION: When disconnecting sensor electrical connector, do not pull directly on wire going into sensor. 

3. Remove 02S sensor with an oxygen sensor removal and installation tool. 

4. Clean threads in catalytic convertor using appropriate tap. 
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INSTALLATION - PICK UP MODELS 

81bf5f97 

The two oxygen (02) sensors 1/1 (1) and 1/2 (2) are located at each end of the #2 catalyst. 

Threads of NEW oxygen sensors are factory coated with anti-seize compound to aid in removal. DO NOT add any 
additional anti-seize compound to threads of a new oxygen sensor. Be careful not to get anti-seize com
pound on sensor tip. 

1. Install 028 sensor. Tighten to 41 N·m (30 ft. Ibs.) torque. 

2. Connect 028 sensor pigtail harness to main wire harness connector. 

3. Lower vehicle. 



DR~~~~~~~~~~~~~~~FUEL INJE~ION - 6.7L D~SEL 14-241 

OXYGEN SENSOR MODULE 

DESCRIPTION - PICK UP MODELS 
The oxygen sensor module (1) is located under the 
vehicle. It is bolted to the outer side of right frame rail 
(4). 

OPERATION - PICK UP MODELS 
Two different six-wire 02 sensors are used. These 
sensors are titled 1/1 upstream, and 1/2 downstream. 
A separate 02 Sensor Module (1) is also used. 

The engine aftertreatment system monitors the 02 
content in the diesel engine exhaust. The ECM moni
tors the exhaust gases for oxygen content and varies 
the rich/lean fuel mixture of the intake air fuel mixture 
to adjust the system. This diagnostic monitors the sta
tus message broadcast by the 02 Sensor Module (1) 
for the upstream 02 sensor's internal heater circuit. 
The ECM will set the fault if it receives a FMI (Failure 
Mode Indicator) message from the 02 Sensor Module. 
The ECM will illuminate the MIL lamp immediately 
when the diagnostic runs and fails. The ECM will tum 
off the MIL lamp diagnostic runs and passes in four 
consecutive drive cycles. 

81bf4e31 
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REMOVAL - PICK UP MODELS 
The oxygen sensor module (1) is located under the 
vehicle. It is bolted to the outer side of right frame rail 
(4). 

1. Raise and support vehicle. 

2. Disconnect electrical connector (2) at module (1). 

3. Remove four bolts (3). 

4. Remove module from frame raU. 

INSTALLATION - PICK UP MODELS 
The oxygen sensor module (1) is located under the 
vehicle. It is bolted to the outer side of right frame rail 
(4). 

1. Position module (1) to frame rail (4). 

2. Install four bolts (3). 

3. Tighten bolts (3) to 6 N·m (53 in. Ibs.) torque. 

4. Connect electrical connector (2) to module (1). 

5. Lower vehicle. 

/ 1'~ 
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STEERING 

DESCRIPTION 

CAUTION: MOPAR® ATF+4 is to be used in the power steering system. No other power steering or auto
matic transmission fluid is to be used in the system. Damage may result to the power steering pump and 
system if any other fluid is used, and do not overfill. 

Power steering systems consist of: 
• Steering column 
• Rack and pinion steering gear 
• Belt driven hydraulic steering pump 
• Pump pressure and return hoses 
• Oil Cooler 

OPERATION 
The steering column shaft is attached to the gear pin
ion. The rotation of the pinion moves the gear rack 
from side-to-side. This lateral action of the rack 
pushes and pulls the tie rods (4) to change the direc
tion of the front wheels. 

Power assist is provided by an engine mounted 
hydraulic pump which supplies hydraulic fluid pressure 
to the steering gear (6). 

DIAGNOSIS AND TESTING 

STEERING SYSTEM DIAGNOSIS CHARTS 

NOTE: There are four diagnosis charts following that cover POWER STEERING NOISE, BINDING AND 
STICKING, INSUFFICIENT ASST. OR POOR RETURN TO CENTER and LOOSE STEERING AND VEHICLE 
LEAD . 

.. NOTE: * There is some noise in all power steering systems. One of the most common is a hissing sound 
evident when turning the steering wheel when at a standstill or when parking and the steering wheel is at 
the end of its travel. Hiss is a very high frequency noise similar to that experienced while slowly closing a 
water tap. The noise is present in every valve and results when high velocity fluid passes valve orifice 
edges. There is no relationship between this noise and the performance of the steering system. 

** NOTE: ** A light clunk may be felt or heard during steering wheel reversal while vehicle is stationary. This 
results from internal steering gear rack movement at the bushings and in no way affects the performance of 
the steering system. This movement may be felt in the steering components during steering wheel reversal. 
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*** NOTE: *1t1t Power steering pump growl/moan/groan results from the development of high pressure fluid 
flow. Normally this noise level should not be high enough to be objectionable. 

POWER STEERING NOISE 

CONDITION POSSIBLE CAUSES EVALUATION/CORRECTION 

OBJECTIONABLE HISS 1. Damaged or mispositioned 1. Check to ensure boot is properly 
OR WHISTLE WHILE steering column shaft/coupling dash installed and seals against sheet metal. 
TURNING STEERING boot seal. Reposition or replace steering column 
WHEEL WHEN shaft/coupling dash boot seal as 
STATIONARY OR MOVING necessary. 
SLOWLY· 2. Mis-routed power steering hose. 2. Check routing of power steering 

hoses. Ensure hoses do not come in 
unwanted contact with other 
components and objects. 

3. Restriction in pressure or return 3. Using an electronic listening tool, 
hose. determine if noise is coming from either 

pressure or return hose. Replace hose 
that noise is present within. 

4. Noisy valve in power steering 4. For evaluation and correction, (Refer 
gear. to 19 - STEERING - DIAGNOSIS AND 

TESTING). 
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CONDITION POSSIBLE CAUSES EVALUATION/CORRECTION 

RATTLE OR EXCESSIVE 1 .. Power steering gear loose on 1. Check fastener torque and tighten to 
CLUNK"" frame. specifications. Replace as necessary. 

Check steering wheel center following 
repair. 

2. Loose shock assembly mounting 2. Check fastener torque and tighten to 
fasteners at tower or knuckle. specifications. 

3. Excessive play in outer tie rod. 3. For evaluation and correction, (Refer 
to 19 - STEERING/LINKAGEITIE ROD 
END - DIAGNOSIS AND TESTING). 

4. Engine cradle/crossmember 4. Check fastener torque and ,tighten to 
mounting fasteners loose at frame or specifications. Inspect bushings and 
bushings worn. repair as necessary. 

5. Wheel Mounting (Lug) nuts loose. 5. Inspect wheel mounting (Lug) nuts 
and studs and repai r as necessary. 
Tighten nuts to specifications. 

6. Power steering hose touching the 6. For evaluation and correction, (Refer 
body or frame of vehicle. to 19 - STEERING/PUMP -

DIAGNOSIS AND TESTING). 

7. Stabilizer bar link joints worn 7,_ At park. jounce only one side of 
(occurs with steering input only when vehicle front to exercise stabilizer bar. 
moving, not stationary). ' Replace stabilizer bar link. 

S. Loose lower control arm mounting 8. Check control arm mounting bolts 
bolts at engine cradle, frame or and tighten to specified torque. 
crossmember (occurs with steering 
input only when moving, not 
stationary) . 

9. Loose intermediate shaft or 9. Rotate intermediate (steering) shaft 
column. in relationship to gear, checking for 

free-play. Check column fasteners and 
tighten to specifications as necessary. 

10. Lower control arm pivot bushing 10. Inspect bushings for wear and 
worn (occurs with steering input only replace lower control arm as necessary. 
when moving, not stationary). 

11. Internal power steering gear 11. Drive vehicle on rough road, then 
noise. steer rapidly back and forth when 

stopped. Replace power steering gear 
as necessary. 

12. Loose inner tie rod. 12. For evaluation and correction, 
(Refer to 19 - STEERING/LINKAGEITIE 
ROD END - DIAGNOSIS AND 
TESTING). 

13. Damaged engine cradlel 13. Inspect the cradle/crossmember for 
crossmember. cracks or other damage. Replace as 

necessary. 
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CONDITION· - POSSIBLE CAUSES ~ EVALUATION/CORRECTION 

POPPING NOISE 1. Loose steering gear mounting 1. Check fasteners for proper torque 
fasteners. and retighten as necessary. 

2. Loose outer tie rod mounting nut 2. Check fastener torque. Replace nuts 
or jam nut. as necessary and tighten to 

specifications. 

3. Loose intermediate (steering) 3. Make sure coupling is fully seated on 
shaft coupling at gear input shaft. gear input shaft. Retighten or re~seat as 

necessary. 

4. Worn tie rod (outer or inner). 4. For evaluation and correction, (Refer 
to 19 - STEERING/LlNKAGElTIE ROD 
END - DIAGNOSIS AND TESTING). 

5. Worn axle half-shaft. 5. For evaluation and correction, (Refer 
to 3 - DIFFERENTIAL & DRIVELINEI 
HALF SHAFT - DIAGNOSIS AND 
TESTING). 

CHIRP OR SQUEAL 1. Loose power steering pump drive 1. Inspect belt. Replace belt if worn or 
(POWER STEERING belt. glazed. Tighten/adjust power steering 
PUMP) pump drive belt if equipped with a 

manual tensioner. 

2. Pulley alignment incorrect. 2. Realign accessory drives. 

4. Power steering pump noisy (worn 4. Using an electronic listening tool, 
bearing/bushing noise). determine if noise is coming from 

pump. Replace power steering pump as 
required. 

5. Generator or water pump noisy. 5. Using an electronic listening tool, 
determine if noise is coming from 
Generator or water pump. Replace 
faulty component. 

WHINE, GROWL, MOAN' 1. Low power steering fluid level. 1. Fill power steering fluid reservoir to 
OR GROAN (POWER 

: 
proper level and check for leaks (make 

STEERING PUMP)**- sure all air is bled from the system 
fluid). 

2. Air in power steering fluid. 2. Inspect for excessive air bubbles in 
fluid (fluid will appear foamy and lighter 
in color). Inspect hoses for leaks and 
replace as necessary. Bleed air from 
fluid. (Refer to 19 - STEERING/PUMP -
STANDARD PROCEDURE) 

3. Power steering hose touching 3. For evaluation and correction j (Refer 
body or frame of vehicle. to 19 - STEERING/PUMP -

DIAGNOSIS AND TESTING). 

4. Wear of power steering pump 4. For evaluation and correction, (Refer 
internal components. to 19 - STEERING/PUMP -

DIAGNOSIS AND TESTING). 
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CONDITION POSSIBLE CAUSES EVALUATION/CORRECTION 

COLD START WHINE OR 1. Low power steering fluid level. 1. Fill power steering fluid reservoir to 
MOAN (POWER proper level and check for leaks (make 
STEERING PUMP)*** sure all air is bled from the system 

fluid). 

2. Extremely low ambient 2. Some noise is expected as pump 
temperature {near 0 FO (-18 CO) or attempts to pull cold, thick fluid. Noise 
below) should go away as vehicle warms up. 

Acceptable levels of excessive noise 
are one second at 0 FO (-18 CO) and 15 
seconds at -20 FO (-29 CO). If noise is 
excessive, look for poor sealing on the 
return hose or a possible fluid leak. 

SQUEAKING OR 1. Steering column shroud or shaft 1. While turning the steering wheel, 
RUBBING SOUND rubbing. listen down column to locate. Check 

interference between moving 
components. Move or realign shrouds 
or shaft as necessary. Replace 
components if this does not correct 
problem. 

2. Clockspring inside steering 2. Remove clockspring and reinstall 
column noisy. steering wheel for testing. If noise is 

gone, replace clockspring. 

3. Boot/dash seal lubrication 3. Remove boot seal and recheck for 
inadequate. noise. Lubricate seal as necessary. 

4. Steering gear outer tie rod noisy. 4. While a helper turns the steering 
wheel, use an electronic listening tool to 
determine if noise is coming from either 
outer tie rod. Replace outer tie rods as 
necessary. 

5. Steering gear internally noisy. 5. Remove dash seal boot, then 
exercise the steering wheel. If noise is 
still present at gear, replace steering 
gear. 
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CONDITION POSSIBLE CAUSES EVALUATION/CORRECTION 

SCRUBBING OR 1. Incorrect tire or wheel size. 1. Replace incorrect size tire or wheel 
KNOCKING SOUND. with original equipment size. 

2. Worn motor or transmission 2. Drive vehicle, moving accelerator 
mount. pedal rapidly up and down attempting 

to locate noise. Try in both forward and 
reverse. Replace mounts as necessary. 

3. Tires contacting wheel well. 3. Make sure wheel house is properly 
positioned. If not, reposition as 
necessary. If steering wheel is properly 
centered, check steering gear travel left 
to right by rotating the steering wheel to 
each stop. Steering wheel should rotate 
the same amount in both directions 
from center. If not, replace steering 
gear. 

4. Interference between moving 4. Check for bent or misaligned 
steering components and other components. Correct or replace as 
components. necessary. 

5. Accessory drive pulley rubbing 5. Check pulleys for wear. Check for 
against another component. worn engine or transmission mount. 

Reposition components or replace 
mounts as necessary. 

BINDING AND STICKING 

CONDITION POSSIBLE CAUSE CORRECTION 

DIFFICULT TO TURN WHEEL 1. Low fluid level. 1. FUI to proper level. 
STICKS OR BINDS 2. Tire pressure. 2. Adjust tire pressure. 

3. Steering components (ball 3 Inspect and repair as necessary. 
jOints/tie rod ends). 

4. Loose belt. 4. Adjust or replace. 

5. Low pump pressure. 5. Pressure test and replace if 
necessary. 

6. Intermediate shaft binding. 6. Replace intermediate. shaft. 

7. Column shaft coupler binding. 7. Replace coupler. 

S. Steering gear worn. B. Replace gear. 

9. Pump seized / Stuck valve 9. Replace pump. 

INSUFFICIENT ASST. OR POOR RETURN TO CENTER 

CONDITION POSSIBLE CAUSE CORRECTION 

HARD TURNING OR MOMENTARY 1. Tire pressure. 1. Adjust tire pressure. 
INCREASE IN TURNING EFFORT 

2. Low fluid level. 2. Fill to proper level. 

3. Loose belt. 3. Adjust or replace. 

4. Low pump pressure. 4. Pressure test and repair as 
necessary. 

5. Internal gear leak. 5. Replace gear. 
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CONDITION POSSIBLE CAUSE CORRECTION 

STEERING WHEEL DOES NOT 1. Tire pressure. 1. Adjust tire pressure. 
WANT TO RETURN TO CENTER 2. Wheel alignment. 2. Align front end. 
POSITION 

3. Lack of lubrication. 3. Inspect and lubricate suspension 
components. 

4. High friction in steering gear. 4. Replace gear. 

LOOSE STEERING AND VEHICLE LEAD 

CONDITION POSSIBLE CAUSE CORRECTION 

EXCESSIVE PLAY IN STEERING 1. Worn or loose suspension or 1. Inspect and repair as necessary. 
WHEEL steering components. 

2. Worn or loose wheel bearings. 2. Inspect and repair or adjust 
bearings. 

3. Steering gear mounting. 3. Tighten gear mounting bolts to 
specification. 

4. Gear out of adjustment. 4. Replace gear. 

5. Worn or loose steering coupler. 5. Inspect and replace as 
necessary. 

VEHICLE PULLS OR LEADS TO 1. Tire Pressure. 1. Adjust tire pressure. 
ONE SIDE. 2. Radial tire lead. 2. Rotate tires. 

3. Brakes dragging. 3. Repair as necessary. 

4. Wheel alignment. 4. Align front end. 

5. Steering gear valve bias. 5. Replace steering gear . 

.,. NOTE: ., Steering shudder can be expected in new vehicles and vehicles with recent steering system 
repairs. Shudder should dissipate after the vehicle has been driven several weeks. 

** NOTE: ** To evaluate this condition, it may be necessary to disconnect the coupling at the base of the 
steering column. Turn the steering wheel and feel or listen for internal rubbing in steering column. To avoid 
damaging the column clockspring, note the following. Before disconnecting coupling, place tires in the 
straight-ahead position and center steering wheel. Once disconnected, DO NOT rotate steering wheel more 
than one revolution in either direction and place steering wheel in original location before reconnecting 
coupling. If this position is lost, the steering column clockspring must be recentered following the proce
dure found within the procedure for steering column installation in the steering column section. 
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*** NOTE: *** Increased low speed or stationary steering effort can be expected if the steering fluid is at a 
high temperature. High fluid temperature usuany results from high engine rpm due to trailer towing, ascend
ing grades, or racing the engine for prolonged periods of time. 

POWER STEERING FLOW AND PRESSURE 
The following procedure is used to test the operation 
of the power steering system on the vehicle. This test 
will provide the gallons per minute (GPM) or flow rate 
of the power steering pump along with the maximum 
relief pressure. Perform test any time a power steering 
system problem is present. This test will determine if 
the power steering pump or power steering gear is not 
functioning properly. The following pressure and flow 
test is performed using Power Steering Analyzer Tool 
kit 6815 and Adapter Kit 6893. 

FLOW AND PRESSURE TEST 
1. Check the power steering belt to ensure it is in good condition and adjusted properly. 

2. Connect pressure gauge hose from the Power Steering Analyzer to adapter 6826. 

3. Connect tube 6825A to Power Steering Analyzer test valve end. 

4. Disconnect the high pressure hose from the power steering pump. 

5. Connect the tube 6825A to the pump fitting. 

6. Connect the power steering hose from the steering gear to the adapter 6826. 

8Oae82e2 

NOTE: If fluid leaked from the steering system, it should be filled to correct level prior to starting the 
engine. 

7. Open the test valve completely. 

8. Start engine and let idle long enough to circulate power steering fluid through flow/pressure test gauge and to get 
air out of the fluid. Then shut off engine. 

9. Check fluid level, add fluid as necessary. Start engine again and let idle. 

10. Gauge should read below 862 kPa (125 psi), if above, inspect the hoses for restrictions and repair as neces
sary. The initial pressure reading should be in the range of 345-552 kPa (50-80 psi). 

11. Increase the engine speed to 1500 RPM and read the flow meter. If the flow rate (GPM) is below specification, 
(refer to pump specification chart for GPM) the pump should be replaced. 

CAUTION: The following test procedure involves testing maximum pump pressure output and flow control 
valve operation. Do not leave valve closed for more than three seconds as the pump could be damaged. 

12. Close valve fully three times and record highest pressure indicated each time. All three readings must be 
above specifications and within 345 kPa (50 psi) of each other . 

• Pressures above specifications but not within 345 kPa (50 psi) of each other, replace pump . 
• Pressures within 345 kPa (50 psi) of each other but below specifications. replace pump. 

13. Open the test valve and turn the steering wheel to the extreme left and right positions three times against the 
stops. Record the highest pressure reading at each position. Compare readings to the pump specifications 
chart. If pressures readings are not within 50 psi of each other, the gear is leaking internally and must be 
replaced. 
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CAUTION: Do not force the pump to operate against the stops for more than 2 to 3 seconds at a time 
because, pump damage will result. 

PUMP SPECIFICATION 

ENGINE RELIEF PRESSURE ± 65 FLOW RATE (GPM) AT 1500 RPM 

1500 series 11032 kPa (1615 ± 65 psi) 3.1 - 3.5 

2500 & 3500 
12400 kPa (1800 ± 50 psi) 3.5 - 4.0 

series 
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SPECIAL TOOLS 

STEERING 

PULLER - 8677 

ADAPTERS, POWER STEERING FLOW/PRESSURE 
TESTER - 6893 

ANALYZER SE7; POWER STEERING FLOWI 
PRESSURE 6815 

ADAPTER, POWER STEERING FLOWIPRESSURE -
6825A 

Puller C-3894-A 
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COLUMN 
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COLUMN 

DESCRIPTION 

STEERING COLUMN 

19 - 13 

NOTE: The steering column on vehicles with an automatic transmission may not be equipped with an inter
nallocking shaft that allows the ignition key cylinder to be locked with the key. Alternative methods of lock
ing the steering wheel for service will have to be used. 

The tilt and standard column (1) has been designed to be serviced as an assembly; less wiring, switches, shrouds, 
steering wheel (4), etc. Most steering column components can be serviced without removing the steering column 
from the vehicle. 

To service the steering wheel, switches or airbag. refer to Restraints and follow all WARNINGS and CAUTIONS. 

WARNING: The airbag system is a sensitive, complex electro-mechanical unit. Before attempting to diag
nose, remove or install the airbag system components you must first disconnect and isolate the battery 
negative (ground) cable. Then walt -two minutes for the system capacitor to discharge. Failure to do so 
could result In accidental deployment of the airbag and possible personal injury. The fasteners, screws, and 
bolts, originally used for the airbag components, have special coatings and are specifically designed for the 
airbag system. They must never be replaced with any substitutes. Anytime a new fastener is needed, 
replace with the correct fasteners provided in the service package or fasteners listed in the parts books. 

CAUTION: Do not hammer on steering column shaft. This may cause damage to the shaft or bearing. 

CAUTION: Do not attempt to remove the pivot bolts to disassemble the tilting mechanism. Do not remove 
shaft lock plate or plate retainer. This will damage the column. 

~AUTION: Do not attempt to re~ove or modify the park lock slider or link. 

NOTE: When servicing the steering wheel after removing the old bolt, a new bolt must be used when install
ing. 

NOTE: When servicing the coupler a new bolt must be used when installing. 
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DIAGNOSIS AND TESTING 

STEERING COLUMN 
If the vehicle is involved in a front end collision/the air bag has deployed the column must be inspected. This 
inspection will determine if the Column has collapsed. Inspect the column mounting capsules visually and manually 
push and pull them to check for separation or fractures. If capsules are fractured or have moved the column MUST 
be replaced. 

REMOVAL 

WARNING: Before servicing the steering column the airbag system must be disarmed. Refer to electrical 
restraint system for service procedures. Failure to do so may result in accidental deployment of the airbag 
and possible personal injury. 

CAUTION: All fasteners must be torqued to specification to ensure proper operation of the steering column. 

1. Position the front wheels straight ahead. 

2. Disconnect the negative (ground) cable from the battery. 

3. Remove the airbag, (Refer to 8 - ELECTRICAURE
STRAINTS/DRIVER AIRBAG - REMOVAL). 

4. Remove the steering wheel (1) with special tool 
CJ98-1 (2) or an appropriate steering wheel puller. 
(Refer to 19 - STEERING/COLUMN/STEERJNG 
WHEEL - REMOVAL). 

CAUTION: Ensure the puller bolts are fully 
engaged into the steering wheel and not into the 
clockspring, before attempting to remove the 
wheel. Failure to do so may damage the steering 
wheel/clockspring. 

5. Remove the kneeblocker (2) and the steering col
umn opening cover (1) (Refer to 23 - BODYIIN
STRUMENT PANEUSTEERING COLUMN 
OPENING COVER - REMOVAL). 

81821c7b 



DR --------------------- COLUMN 19 ·15 

6. Remove the screw (1) securing the tilt lever knob 
(2). 

7. Remove the column shrouds (1&2). 

8. Remove the clock spring, (Refer to 8 - ELECTRI
CAURESTRAINTS/CLOCKSPRING - REMOVAL). 

9. Disconnect the wiring harness (8) to the column. 

10. Remove the shift cable (5) from the column shift 
lever actuator (4) (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 42RLEIGEAR SHIFT 
CABLE - REMOVAL). 

11. Release the shift cable (5) from the column 
bracket (7) and remove it from the bracket. 

~\ 

81621736 

8Od266ef 
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12. Remove the upper steering shaft coupler bolt (2). 

13. Separate the shaft from the coupler (3). 

14. Remove the brake light switch (2) and discard 
(Refer to 8 - ELECTRICAULAMPS/LiGHTING -
EXTERIOR/BRAKE LAMP SWITCH - REMOVAL). 

15. Remove the four steering column mounting nuts 
(1 & 3). 

16. Remove the steering column assembly (6) from 
the vehicle. 

17. Disassemble or transfer any components to be 
replaced. 

/ 

/; 
/ / , I 
I ' 
I I 

n~)I~~ aJ 
/'~= 
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INSTALLATION 

WARNING: Before servicing the steering column the airbag system must be disarmed. Refer to electrical 
restraint system for service procedures. Failure to do so may result in accidental deployment of the airbag 
and possible personal injury. 

CAUTION: All fasteners must be torqued to specification to ensure proper operation of the steering column. 

1. Position the steering column on the dash panel 
support and loosely install the mounting nuts (1 &3). 

2. Firmly slide the steering column upward against the 
studs in dash panel and hand tighten the nuts. 

3. Install the steering shaft coupler (5) on the steering 
shaft and loosely install a new bolt (4). 

4. Center steering column in dash opening and 
tighten mounting nuts (1&3) to 28 N·m (250 in. 
Ibs.). 

NOTE: Torque the upper left nut first then the 
lower right nut. Then torque the lower left nut then 
the upper right nut. 

NOTE: A new bolt must be used for reinstallation. 

5. Tighten the coupler bolt (4) to 57 N·m (42 ft. Ibs.). 

6. Install a new brake light switch (2) (Refer to 8 -
ELECTRICAULAMPS/LIGHTING - EXTERIOR/BRAKE LAMP SWITCH - REMOVAL). 

7. Install the shifter cable (5) (Refer to 21 - TRANS-
MISSIONITRANSAXLEI AUTOMATIC 42RLEI 
GEAR SHIFT CABLE - INSTALLATION). 

8. Connect the wiring harness (8) to the column. 

9. Install the clockspring (Refer to 8 - ELECTRICAU 
RESTRAINTS/CLOCKSPRING - REMOVAL). 

81621bd7 
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10. Install the shrouds (1 &2). 

11. Align the spline on the wheel hub to shaft. 

12. Then install the steering wheel and install a new bolt. Tighten the bolt to 61 N·m (45 ft. Ibs.). 

13. Install the airbag (Refer to 8 - ELECTRICAURESTRAINTS/DRIVER AIRBAG - INSTALLATION). 

14. Install the tilt lever knob (2). 

15. Install the steering column opening cover (1) and 
kneeblocker (2) (Refer to 23 - BODY/INSTRU
MENT PANEUSTEERING COLUMN OPENING 
COVER - INSTALLATION). 

16. Install the negative battery terminal. 

17. Test the operation of the horn, Electronic PRNDL 
Indicator, lights and any other functions that are 
steering column operated. 

~\ 

8Od266ef 
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SPECIFICATIONS 

TORQUE 

DESCRIPTION 

Steering Coupling Upper 
Pinch Bolt 
LD & HD 

Steering Coupling Upper 
Pinch Bolt 
4X4 HD 

Steering Coupling Lower 
Pinch Bolt 
LD & HD 

Steering Coupling Lower 
Pinch Bolt 

SRT10 

Steering Coupling Lower 
Pinch Bolt 
4X4 HD 

Steering Wheel Bolt 

Ignition Switch Mounting 
Screws 

Tilt Lever Release 
Mounting Screws 

N·m Ft. Lbs. In. Lbs. 

57 42 -

57 42 -

57 42 -

38 28 -

28 21 250 

61 45 -
3 - 26 

4.5 - 40 
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IGNITION SWITCH 

DESCRIPTION 
The ignition switch (1) is located on the steering col
umn. It is used as the main on/off switching device for 
most electrical components. The mechanical key cylin
der is used to engage/disengage the electrical ignition 
switch. 

OPERATION 
Vehicles equipped with an automatic transmission and a steering column mounted shifter: an interlock 
device is located within the shift cable. This interlock device is used to lock the transmission shifter in the PARK 
position when the, key cylinder is in any position and the brake pedal is not depressed. 

DIAGNOSIS AND TESTING 

IGNITION SWITCH 

TEST AND REPAIR 
If the key removal effort is excessive on a vehicle with 
a automatic transmission first adjust the shift linkage 
(5), (Refer to 21 - TRANSMISSIONITRANSAXLE/AU
TOMATIC - 42RLE/GEAR SHIFT CABLE - ADJUST
MENTS). 

If the ignition switch (1) effort is excessive remove the 
ignition key cylinder {3} from the steering column. 
(Refer to 19 STEERING/COLUMN/LOCK CYLINDER 
HOUSING - REMOVAL). Check the turning effort of 
the key cylinder. If the ignition key cylinder effort is 
excessive replace the key cylinder (3). 
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REMOVAL 

SERVICE PRECAUTIONS 

NOTE: The steering column on vehicles equipped with an automatic transmission is not equipped with an 
internal locking shaft with the ignition cylinder. Alternative methods of locking the steering wheel for ser
vice will have to be used. 

To service the steering wheel, switches or airbag, Refer to Electrical Restraints and fonow all WARNINGS and CAU
TIONS. 

WARNING: The airbag system is a sensitive, complex electro-mechanical unit. Before attempting to diag
nose, remove or install the airbag system components you must first disconnect and isolate the battery 
negative (ground) cable. Then wait two minutes for the system capacitor to discharge. Failure to do so 
could result in accidental deployment of the alrbag and possible personal injury. The fasteners, screws, and 
bolts, originally used for the airbag components, have special coatings and are specifically designed for the 
airbag system. They must never be replaced with any substitutes. Anytime a new fastener is needed, 
replace with the correct fasteners provided in the service package or fasteners listed in the parts books. 

CAUTION: Do not hammer on steering column shaft. This may cause damage to the shaft or bearing. 

CAUTION: Do not attempt to remove the pivot bolts to disassemble the tilting mechanism. 

The ignition key must be in the key cylinder for cylinder removal. The key cylinder must be removed first before 
removing ignition switch. 

1. Remove the negative (ground) cable from the battery. 

2. Disable the airbag, (Refer to 8 - ELECTRICAURESTRAINTS/DRIVER AIRBAG - REMOVAL). 

3. Remove the kneeblocker and steering column reinforcement panel. 

4. Remove the lower and upper shrouds. 

5. Remove key cylinder. (Refer to 19 - STEERING/COLUMN/LOCK CYLINDER HOUSING * REMOVAL). 

6. Remove the tilt lever release knob bracket. (it 
equipped). 
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7. Disconnect the electrical connector at rear of igni
tion switch (4). 

8. Remove ignition switch mounting screws (2). 

9. Using a small screwdriver, push on locking tab (3) 
and remove switch (1) from steering column. 

INSTALLATION 
The ignition key must be in the key cylinder for cylinder installation. The key cylinder must be removed first before 
installing ignition switch. 

1. Before installing ignition switch (1), rotate the slot 
in the switch to the ON position. 

2. Position switch (1) to column and install the mount
ing screws (2). Tighten screw to 3 N·m (26 in. Ibs.). 

3. Connect the electrical connector to rear of the igni
tion switch (4). Make sure that locking tabs are fully 
seated into wiring connector. 

81621832 
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4. Install the tilt lever release bracket mounting 
screws. Tighten screws to 4.5 N·m (40 in. Ibs.). 

5. Install the key cylinder. 

6. Install steering column upper and lower shrouds. 
7. Install the steering column reinforcement and knee

blocker. 
8. Enable the airbag system. (Refer to 8 - ELECTRI-

CAURESTRAINTS/ORIVER AIRBAG 
INSTALLATION). 
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KEY-IN IGNITION SWITCH 

DESCRIPTION 
The key-in ignition switch is integral to the ignition switch, which is mounted on the left side of the steering column. 

The key-in ignition switch cannot be repaired and, if faulty or damagedt the entire ignition switch must be replaced, 
(Refer to 19 - STEERING/COLUMN/IGNITION SWITCH - REMOVAL). 

DIAGNOSIS AND TESTING 

IGNITION SWITCH AND KEY LOCK CYLINDER 

ELECTRICAL DIAGNOSIS 
For ignition switch electrical schematics, refer to Ignition Switch in the appropriate section of Electrical Wiring Dia
grams. 

MECHANICAL DIAGNOSIS (KEY DIFFICULT TO ROTATE) 
(Refer to 19 - STEERING/COLUMN/IGNITION SWITCH - DIAGNOSIS AND TESTING). 
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KEY CYLINDER 

REMOVAL 
The ignition key must be in the key cylinder (1) for cyl· 
inder removal. 

1. Disconnect negative cable from battery. 

2. Remove upper and lower covers (shrouds) from 
steering column. 

3. Place shifter in PARK position. 

4. A retaining pin is located at the underside of the 
key cylinder assembly. 

a. Rotate key to RUN position. 

b. Press in on retaining pin while pulling key cyl· 
inder (1) from ignition switch. 

INSTALLATION 
The ignition key must be in the key cylinder (3) for cyl
inder installation. 

1. Install the key cylinder into the housing using care 
to align the end of the key cylinder (3) with the igni· 
tion switch (1). 

2. Push the key cylinder (3) in until it clicks. 

3. Replace the upper and lower shrouds. 

4. Reconnect the battery. 
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STEERING WHEEL 

REMOVAL 
1. Disable and remove the driver's side airbag. (Refer 

to 8 - ELECTRICAURESTRAINTS/DRIVER AIR
BAG - REMOVAL). 

2. Partially remove the steering wheel bolt and leave 
the bolt in the column. 

3. Install puller CJ98-1 (2) or equivalent using the top 
of the bolt to push on. 

4. Remove and discard the steering wheel bolt. 

5. Remove the steering wheel (1). 

INSTALLATION 

NOTE: Do not reuse the old steering wheel bolt (a new bolt must be used) 

1. Install steering wheel to the column 

NOTE: Be certain that the steering wheel mounting bolt is tightened to the proper torque specification to 
ensure proper clockspring operation. 

2. Install the new steering wheel bolt. Tighten the bolt to 61 N·m (45 ft. Ibs.). 
3. Install the driver's side air bag. (Refer to 8 - ELECTRICAURESTRAINTS/DRIVER AIRBAG - INSTALLATION). 
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TILT LEVER KNOB RELEASE 

REMOVAL 
1. Remove the screw (1) securing the tilt lever knob 

(2). 

~\ 

81621736 

2. Remove the steering column opening cover (Refer to 23 - BODY/INSTRUMENT PANEUSTEERING COLUMN 
OPENING COVER - REMOVAL). 

3. Remove the lower shroud. 

NOTE: Use special care not to pry on the clockspring electrical connector when removing or installing the 
mounting screw located next to the clockspring. 

4. Remove the two mounting screws (1) from the tilt 
lever knob release bracket (3). 
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5. Unseat the rod (2) from the release lever assembly 
(1 ). 

INSTALLATION 
1. Route the rod (2) into the tilt lever release knob 

bracket (1). 
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2. Install the tilt lever release knob bracket (3) to the 
column and install the two new mounting screws 
(1). Tighten the two screws to 4.5 N·m (40 in. Ibs.). 

3. Install the lower shroud. 

4. Install the steering column opening cover (Refer to 
23 - BODY/INSTRUMENT PANEUSTEERING 
COLUMN OPENING COVER - INSTALLATION). 

5. Install the tilt lever knob (2) and screw (1). Tighten 
the screw to 4.5 N·m (40 in. Ibs.). 
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GEAR SHIFT LEVER 

REMOVAL 
1. Remove the kneeblocker (2) and steering column 

opening reinforcement (1). (Refer to 23 - BODY/IN
STRUMENT PANEUSTEERING COLUMN OPEN
ING COVER - REMOVAL). 

2. Remove the upper and lower column shrouds 
(1 &2). 

3. Loosen the column bolts and lower the column 
enough to allow clearance for the gear shift lever 
removal. 

4. Disconnect the overdrive switch harness (3) (if 
equipped). 

5. Disconnect the shift cable (2) from the shift lever. 

6. Remove the gear shift lever mounting screws (1). 

8Od266ef 

8162168e 
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. from the inhibit link slot 

7 Remove the blocker pin (1) (3) by pulling forward 
. (2) and remove the le~er I and to the left then 

toward the steering w ee 
down. 

INSTALLATION 3 reversing the way it 
1. Install the le~er ~S:r~mt~IYin~iall the pin (2) in the came out uSing 

blocker to slider slot (1). 

COLUMN 19 - 31 

81621889 
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2. The block inhibitor pin and spring (1) should seat 
into the slider slot (2). 

3. Install the mounting screws (1) and tighten to 12 
N·m (105 in. Ibs.). 

4. Cycle the key from ACC to RUN and ensure that 
the blocker does not stick or bind. 

5. Turn the key to the OFF position and ensure that 
the shifter will not pull from the PARK position. 

6. Connect the over drive switch harness (if equipped) 
(3). 

NOTE: Route and tie off harness to original loca
tion. 

7. Connect the shift cable to the lever (2). 

8. Ensure the gear shift lever and transmission are in 
the PARK position and snap the cable adjust clip in 
place. 

9. Install the upper and lower column shrouds (1&2). 

81S;l188e 

8Od266ef 
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10. Install the column back into place and tighten. 

11. Install the kneeblocker (2) and steering column 
reinforcement cover (1) (Refer to 23 - BODY IIN
STRUMENT PANEUSTEERING COLUMN OPEN
ING COVER - INSTALLATION). 



19 - 34 COLUMN ---------------------- DR 

UPPER STEERING COUPI_ING 

REMOVAL 
1. Disconnect the negative battery cable. 

NOTE: The steering column on vehicles with an automatic transmission may not be equipped with an inter
nal locking shaft that allows the ignition key cylinder to be locked with the key_ Alternative methods of lock
ing the steering wheel for service will have to be used. 

2. Lock the steering wheel with the tire in the straight position. 

3. Remove and discard the lower pinch bolt. 

4. Lower the steering coupler shaft from the column. 

5. Remove the upper steering coupling shaft. (2) seal 
by pushing in the four tags (1) securing it to the 
panel. 

6. Remove and discard the lower coupler pinch bolt 
(1) from the lower steering coupling shaft (1). 

7. Remove the upper steering coupling shaft (3) from 
the vehicle. 

8Odb7360 
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INSTALLATION 
1. Install the upper steering coupling shaft (3) to the 

vehicle. 

2. Install the upper steering coupling shaft seal (2) by 
pushing it in securing the four tangs (1) to the 
panel. 

NOTE: A new steering coupling shaft pinch bolt 
for the upper and lower shafts must be used. 

3. Install the steering coupler shaft (1) to the column. 

4. Install the upper pinch bolt (3) use new bolt and 
tighten to 57 N.m (42 tUbs). 

5. Install the shaft to the lower coupler (1). 

6. Install the lower pinch bolt (1) use new bolt and 
tighten to 57 N.m (42 ft.lbs). 

7. Unlock the steering wheel. 

8. Reconnect the negative battery cable. 

8Odb7360 

SOdb7360 
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LOWER STEERING COUPLING 

REMOVAL 

ALL LD & HD EXCEPT 4X4 HD 
1. Disconnect the negative battery cable. 

2. Raise and support the vehicle. 

NOTE: The steering column on vehicles with an automatic transmission may not be equipped with an inter
nallocking shaft that allows the ignition key cylinder to be locked with the key. Alternative methods of lock
ing the steering wheel for service will have to be used. 

3. Lock the steering wheel with the tire in the straight position. 

4. Remove the left front tire and wheet assembly. 

5. Mark both coupler connections for proper installation. 

6. Remove and discard the upper coupler pinch bolt. 

7. Remove and discard the lower coupler pinch bolt. 

8. Remove the lower steering shaft coupler. 

BOd27943 

4X4 HD 
1. Disconnect the negative battery cable. 

2. Raise and support the vehicle. 

NOTE: The steering column on vehicles with an automatic transmission may not be equipped with an inter
nal locking shaft that allows the ignition key cylinder to be locked with the key. Alternative methods of lock-
ing the steering wheel for service will have to be used. '. 

3. Lock the steering wheel with the tire in the straight position. 

4. Remove the left front tire and wheel assembly. 
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5. Remove and discard the upper coupler pinch bolt 
(1 ). 

6. Remove and discard the lower coupler pinch bolt 
(2). 

7. Remove the lower steering shaft coupler (3). 

I 
aofbbb31 

SOfbbb3e 

SOtbbb3e 
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INSTALLATION 

ALL LD & HD EXCEPT 4X4 HD 
1. Install the coupler to the steering rack & pinion 

using the marks made in the removal process. 

2. Install the coupler to the intermediate shaft using 
the marks made in the removal process. 

NOTE: New pinch bolts must be used for reinstal
lation. 

3. Install the lower pinch bolt and tighten to 57 N·m 
(42 ft. Ibs.). 

4. Install the upper pinch bolt and tighten to 57 N·m 
(42 ft. Ibs.). 

8Od27943 

5. Install the left front tire and wheel assembly (Refer to 22 - TIRESIWHEELSIWHEELS - STANDARD PROCE-
DURE). 

6. Lower the vehicle. 

7. Reconnect the negative battery cable. 

8. Unlock the steering wheel. 

4X4 HD 
1. Install the coupler (2) to the steering gear (3). 

J 
8Ofbbb31 
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2. Install the coupler (3) to the intermediate shaft (2). 

NOTE: New pinch bolts must be used for reinstal .. 
lation. 

3. Install the lower pinch bolt (3) and tighten to 28 
N·m (250 in. Ibs.). 

4. Install the upper pinch bolt (1) and tighten to 57 
N·m (42 ft. Ibs.). 

8Ofbbb3e 

5. Install the left front tire and wheel assembly (Refer to 22 - TIRESIWHEELSIWHEELS - STANDARD PROCE-
DURE). 

6. Lower the vehicle. 

7. Reconnect the negative battery cable. 

8. Unlock the steering wheel. 
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GEAR • INDEPENDENT FRONT SUSPENSION 
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GEAR - INDEPENDENT FRONT SUSPENSION 

DESCRIPTION - IFS 
A rack and pinion steering gear is made up of two 
main components, the pinon shaft and the rack. The 
gear cannot be adjusted or internally serviced. If a 
malfunction or a fluid leak occurs, the gear must be 
replaced as an assembly. 

REMOVAL 

8Oc75c75 

NOTE: The steering column on vehicles with an automatic transmission may not be equipped with an inter
nal locking shaft that allows the ignition key cylinder to be locked with the key. Alternative methods of lock
ing the steering wheel for service will have to be used. 

1. Lock the steering wheel. 

2. Drain and siphon the power steering fluid from the reservoir. 

3. Raise the vehicle. 

4. Remove and discard the steering coupler pinch bolt. 

5. Remove the power steering hoses from the rack & pinion. 

6. Remove the tire and wheel assembly. 

7. Remove the tie rod end nuts and separate tie rod ends from the knuckles with puller 8677 (Refer to 19 - STEER
ING/LINKAGEfTlE ROD END - REMOVAL). 

8. Remove the skid plate (Refer to 13 - FRAME & BUMPERS/FRAME/FRONT SKID PLATE - REMOVAL). 

9. Remove the rack & pinion mounting bolts (1). 
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10. Remove the rack & pinion (2) from the vehicle. 

INSTALLATION 

NOTE: Before installing gear inspect bushings and replace if worn or damaged. 

NOTE: In the frame there are two holes for the mounting of the steering gear, one is slotted and one is 
round. When tightening the gear to specifications make sure to tighten the mounting bolt with the hole first 
to avoid movement of the steering gear. 

1. Install the gear on the front crossmember and 
tighten the mounting bolts (2) to 319 N·m (235 ft. 
Ibs.) LD torque specification. Or tighten the 
mounting bolts to 251 N·m (185 ft. Ibs.) 4X2 HD 
torque specification. 

2. Slide the shaft coupler onto the gear. Install new pinch bolt and tighten to 49 N·m (36 ft. Ibs.). 

3. Clean and dry the tie rod end studs and the knuckle tapers. 

4. Install the tie rod ends into the steering knuckles and tighten the nuts to 61 N·m (45 ft. Ibs.) then an additional 
900

• (Refer to 19 - STEERING/UNKAGErrIE ROD END - INSTALLATION). 

5. Install the pressure power steering hose to the steering gear and tighten to 32 N·m (23 ft. Ibs.). (Refer to 19 -
STEERING/PUMP/HOSES - INSTALLATION). 

6. Install the return power steering hose to the steering gear and tighten to 50 N·m (37 ft. Ibs.) LD torque spec
ification. Or tighten the mounting bolts to 54 N·m (40 ft. Ibs.) 4X2 HD torque specification. (Refer to 19 -
STEERING/PUMP/HOSES - INSTALLATION). 

7. Install the front skid plate (Refer to 13 - FRAME & BUMPERS/FRAME/FRONT SKID PLATE - INSTALLATION). 

8. Install the tire and wheel assembly (Refer to 22 - TIRESIWHEELSIWHEELS - STANDARD PROCEDURE). 

9. Remove the support and lower the vehicle. 

10. Fill the system with fluid, (Refer to 19 - STEERING/PUMP - STANDARD PROCEDURE). 

11. Adjust the toe position. (Refer to 2 - SUSPENSIONIWHEEL ALIGNMENT - STANDARD PROCEDURE). 
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SPECIFICATIONS 

TORQUE -IFS 

DESCRIPTION 

Rack and Pinion Steering 
Gear 

Gear to Frame Bolts 
LD 

Rack and Pinion Steering 
Gear 

Gear to Frame Bolts 
2WD HD 

Rack and Pinion Steering 
Gear 

Coupler Bolt 

Tie Rod End 
Knuckle Nut 

Tie Rod End 
Jam Nut 

Power Steering Line 
Pressure Line 

Power Steering Line 
Pressure Line To Pump 

Power Steering Line 
Return Line 

LD 
Power Steering Line 

Return Line 
HD 

N·m Ft. Lbs. In. Lbs. 

319 235 -

251 185 -

49 36 -

61 45 -
Then tighten an additional Then tighten an additional 

90° 90° 
127 94 -

32 23 -

37 27 -

50 37 -

54 40 -
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BUSHING 

REMOVAL 
1. Remove the steering gear (Refer to 19 - STEERING/GEAR - REMOVAL). 

CAUTION: Do not overtighten the vise on the gear case. 

2. Mount the steering gear In a soft jawed vise. 

NOTE: If the bushings are seized a brass punch can be u$ed to remove the bushings from the gear using 
care not to strike the gear. 

3. Remove the front mounting bushings. 

4. Remove the rear mounting bushings. 

5. Remove the steering gear from the vise and place it on the bench. 

INSTALLATION 

NOTE: Coat all bushings with a thin rubber lubricate oil prior to installation. 

NOTE: A rubber mallet can be used to assist in the installation of the bushings once lubricated. 

1. Coat the rear bushings with a thin rubber lubricate oil then install the rear bushings using a rubber mallet to seat 
the bushings in the gear. 

2. Coat the front bushings with a thin rubber lubricate oil then instaU the front bushings using a rubber mallet to seat 
the bushings in the gear. 

3. Install the steering gear (Refer to 19 ~ STEERING/GEAR - INSTALLATION). 

4. Adjust the toe position (if necessary) (Refer to 2 - SUSPENSIONIWHEEL ALIGNMENT - STANDARD PROCE
DURE). 
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GEAR • LINK/COIL 
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GEAR - LINK/COIL 

DESCRIP"nON 

DESCRIPTION 
The power steering gear is a recirculating ball type 
gear (6). The gear ratio's used are 12.5:1. 

DESCRIPTION - 4500 & 5500 

SQec8d16 

The 4500 & 5500 steering gears have poppet valves internally that need to be set only after the linkage is attached 
failure to follow the procedure when installing a NEW steering gear may result in potential heat build up and dam
age to the steering system. 

NOTE: Care is to be taken to assure the steering gear does not travel more than 25 degrees off center, at 
the output shaft in either direction, prior to setting of the poppet valves. This is critical during the instal
lation of the pitman arm. Failure to do this will result in the improper setting of the poppet valves. If set 
improperly the gear will not go into relief bypass and there is potential for heat build up and damage to the 
steering system. Once set, the poppet valves can not be reset. 

The gear acts as a rolling thread between the worm shaft and rack piston. The worm shaft is supported by a thrust 
bearing at the lower end and a bearing assembly at the upper end. When the worm shaft is turned from input from 
the steering column the rack piston moves. The rack piston teeth mesh with the pitman shaft. Turning the worm 
shaft, turns the pitman shaft, which turns the steering linkage. 

REMOVAL 

2500 & 3500 
1. Place the front wheels in a straight-ahead position. 

NOTE: The steering column on vehicles with an automatic transmission may not be equipped with an inter
na"ocking shaft that allows the ignition key cylinder to be locked with the key. Alternative methods of lock
ing the steering wheel for service will have to be used. 

2. Lock the steering wheel. 
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3. Siphon out as much power steering fluid as possible. 

4. Disconnect and cap the fluid hoses from steering gear (Refer to 19 - STEERING/PUMP/HOSES - REMOVAL). 

5. Remove coupler pinch bolt (1) at the steering gear 
and slide shaft off gear (2). 

6. Mark the pitman shaft and pitman arm (4) for 
installation reference. Remove the pitman arm from 
the shaft with pitman arm remover 9615 (2) (Refer 
to 19 - STEERING/LINKAGE/PITMAN ARM -
REMOVAL). 

7. Remove steering gear (1) three mounting bolts (2). 
Remove the steering gear (1) from the vehicle. 
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4500 & 5500 

NOTE: The steering gear on the 4500 & 5500 vehicles are not internally serviceable. 

1. Place the front wheels in a straight-ahead position. 

NOTE: The steering corumn on vehicles with an automatic transmission may not be equipped with an inter
nallocking shaft that allows the ignition key cylinder to be locked with the key. Alternative methods of lock
ing the steering wheel for service will have to be used. 

2. Lock the steering wheel. 

3. Siphon out as much power steering fluid as possible. 

4. Disconnect and cap the fluid hoses from steering gear (Refer to 19 - STEERING/PUMP/HOSES - REMOVAL). 

5. Remove coupler pinch bolt (1) at the steering gear 
and slide shaft off gear (2). 

6. Remove the track bar (5) from the frame side (4) to 
allow enough clearance for the pitman arm puller. 

7. Remove the pitman arm nut (2). 

81cle5e2 



8. Mark the pitman shaft and pitman arm (4) for 
installation reference. Remove the pitman arm (1) 
with Puller OTC® 5055 (2) or an equivalent pitman 
arm puller tool. (Refer to 19 - STEERING/LINK· 
AGE/PITMAN ARM - REMOVAL). 

9. Remove steering gear three mounting bolts (2). 
Remove the steering gear from the vehicle. 

INSTALLATION 

2500 & 3500 
1. Position the steering gear (1) the frame rail and 

install the three mounting bolts (2). Tighten the 
mounting bolts to 196 N·m (145 ft. Ibs.). 

81cfe5fe 

\ -----I 
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2. Align steering coupler (1) on gear shaft (2). Install 
pinch bolt and tighten to 49 N·m (36 ft. Ibs.) torque. 

3. Align and install the pitman arm (5) (Refer to 19 -
STEERING/LINKAGE/PITMAN ARM - INSTALLA
TION). 

4. Install the washer and retaining nut (4) on the pit
man shaft. Tighten the nut to 305 N·m (225 ft. Ibs.). 

5. Connect fluid hoses to steering gear (Refer to 19 - STEERING/PUMP/HOSES - INSTALLATION)t tighten to 32 
N·m (23 ft. Ibs.). 

6. Add fluid, (Refer to 19 - STEERING/PUMP - STANDARD PROCEDURE). 

7. Reset the toe and center the steering wheel (Refer to 2 - SUSPENSIONIWHEEL ALIGNMENT - STANDARD 
PROCEDURE). 

4500 & 5500 

NOTE: The steering gear on the 4500 & 5500 vehicles are not Internally serviceable. 
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1. Position the steering gear to the frame rail and 
install the three mounting bolts (2). Tighten the 
mounting bolts to 313 N·m (231 ft. Ibs.). 

2. Align steering coupler (1) on gear shaft (2). Install 
pinch bolt and tighten to 49 N·m {36 ft. Ibs.} torque. 

81cfec4e 

3. Connect fluid hoses to steering gear (Refer to 19 - STEERING/PUMP/HOSES - INSTALLATION), tighten to 32 
N·m (23 ft. Ibs.). 

NOTE: Care is to be taken to assure the steering 
gear does not travel more than 25 degrees ott cen
ter, at the output shaft in either direction, prior to 
setting of the poppet valves. This is critical during 
the installation of the pitman arm. Failure to do 
this will result in the improper setting of the pop
pet valves. If set improperly the gear will not go 
Into relief bypass and there is potential for heat 
build up and damage to the steering system. Once 
set, the poppet valves can not be reset. 

4. Align reference marks and install pitman arm (3). 

5. Install the retaining nut (2) on the pitman shaft and 
tighten nut to 300 N·m (225 ft. Ibs.). 

6. Install the track bar (5) and tighten the bolt (4) to 
54 N·m (40 ft. Ibs.) 

7. Remove the supports and lower the vehicle to the 
surlace. 

8. Add fluid, (Refer to 19 • STEERING/PUMP - STANDARD PROCEDURE). 

81cfe5e2 
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9. Center steering wheel and adjust toe, (Refer to 2 - SUSPENSIONIWHEEL ALIGNMENT - STANDARD PROCE
DURE). 

10. After adjustment tighten tie rod adjustment sleeve clamp bolts to 61 N·m (45 ft. Ibs.). 

"SETTING THE POPPET· VALVES IN THE STEERING GEAR BOX AFTER ALIGNMENT HAS 
BEEN PERFORMED" 
1. With the engine at idle and the vehicle still on the turn angle plates or with weight off tires, steer the wheels to 

full travel in one direction until axle stop contact is made (approximately 2 1/8 turns). Maximum input torque to 
the steering wheel to be applied during this procedure. 

NOTE: Prior to reaching full turn, approximately 1 3/4 turns, a slight increase in turning effort will be expe
rienced and will remain until the steering stop is reached. 

2. Follow the same procedure while turning the steering wheel in the opposite direction. The poppets are now posi
tioned to trip and reduce pressure as the steered wheels approach the axle stops in either direction. 

ADJUSTMENTS 

ADJUSTMENT .. 2500 & 3500 ONLY 

CAUTION: Steering gear must be adjusted in the proper order. If adjustments are not performed in order, 
gear damage and improper· steering response may result. 

NOTE: Adjusting the steering gear in the vehicle is not recommended. Remove gear from the vehicle and 
drain the fluid. Then mount gear in a vise to perform adjustments. 

1. Remove the steering gear from the vehicle (Refer to 19 - STEERING/GEAR - REMOVAL). 

2. Mount the gear carefully into a soft-jawed vise. 

CAUTION: Do not overtighten the vise on the gear case. This may affect the adjustment 

3. Hold the steering gear upside down over a drain pan and rotate the input shaft back and forth several times 
lock-to-Iock to discharge the fluid from the steering gear 

4. Rotate the input shaft to the left stop and then back-off approximately 45 degrees. Using an inch-pound torque 
wrench on the input shaft, record the peak torque required to slowly and evenly rotate the input shaft clockwise 
1/2 turn (180 degrees) starting from the 45 degree position. This peak torque reading is the preload torque. The 
preload torque must be within 2 - 10 in-Ibs. 

5. Rotate the input shaft to its center of travel (approximately 1.5 turns from either stop). Place the torque wrench 
on the input shaft with the handle in the vertical position. Rotate the torque wrench slowly and evenly 114 turn (90 
degrees) each side of center and record the peak torque measure on or near tenter. This totEd on-center torque 
reading must be 5 - 9 in-Ibs higher than the previously measured preload torque without exceeding a total of 17 
in-Ibs. The value of the total on-center minus the preload torque is defined as the meshload torque 

6. If required, adjust the on-center torque by loosening the adjuster screw lock nut and turning the adjuster screw 
until the total on-center and meshload torque readings fall within the specified values. Turn the adjuster screw 
clockwise to increase and counterclockwise to decrease the torque reading. While holding the adjuster screw in 
place, tighten the lock nut to 34 N·m (25 ft. Ibs.). 

7. Re-check the preload and on-center torque readings. 
8. Install pitman arm on the steering gear (Refer to 19 - STEERING/LINKAGE/PITMAN ARM - INSTALLATION). 
9. Reinstall steering gear to the vehicle (Refer to 19 - STEERING/GEAR - INSTALLATION). 
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POWER STEERING GEAR 

GEAR RATIO 

DESCRIPTION SPECIFICATION 

Steering Gear Recirculating Ball 
Type 

Gear Code & Ratio 12.5:1 

PRELOAD TORQUE 

DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Preload 0.23-1.13 - 2-10 
Torque 

Meshload Torque 0.56-1.02 - 5-9 
+ Preload (17 Max) 

TORQUE 

DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Steering Gear Mounting 196 145 -
Frame Bolts 
2500 & 3500 

Steering Gear Mounting 313 231 -
Frame Bolts 
4500 & 5500 

Steering Coupler to Gear 49 36 -
Shaft 

Power Steering Line 32 23 -
Pressure 

Pressure Line To Pump To 22 16 -
Gear 

4500 & 5500 

Pressure Line at Gear 33 24 -
4500 & 5500 

Power Steering Line 54 40 -
Return 

Power Steering Line 37 27 -
Pressure Une To Pump 

2500 & 3500 

Power Steering Une 57 42 -
Pressure Line at Pump 

4500 & 5500 

Steering Gear 34 25 -
Adjustment Screw Locknut 

Steering Gear 300 225 -
Pitman Shaft Nut 

2500 & 3500 
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DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Steering Gear 300 225 -
Pitman Shaft Nut 

4500 & 5500 
Steering Gear 68 50 -

Pitman Shaft Cover Bolts 

Steering Gear 54 40 -
Valve Housing to Gear 

Bolts 

Steering Gear 2.26 - 20 
Retainer Ring Screw 

Steering Gear 97 72 -

Retainer Ring 



SPECIAL TOOLS 

POWER STEERING GEAR 

SEAL REMOVER ADAPTER - 8990 

PITMAN ARM REMOVAL TOOL - 9615 

PITMAN SHAFT SEAL INSTALLER - 8989 

HANDLE C-4171 

RETAINER RING WRENCH - 8988 

INPUT SHAFT SEAL INSTALLER - 8987 

PULLER, SLIDE HAMMER· C-37S2 
PITMAN SHAFT SEAL PROTECTOR - 8993 
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INPUT SHAFT SEAL PROTECTOR - 8986 
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PITMAN SHAFT SEAL - LINK/COIL - 2500 & 3500 

REMOVAL 

GAS - 2500 & 3500 
1. Separate the pitman arm from the gear box (Refer to 19 - STEERING/LINKAGE/PITMAN ARM - REMOVAL). 

2. Clean exposed end of pitman shaft and housing with a wire brush. 

3. Rotate the steering wheel from stop to stop and count the number of turns. 

4. Center the steering wheel by rotating it from the stop back 1 1/2 turns to achieve center position. 

5. Remove the pitman shaft cover bolts. 

NOTE: The pitman shaft will not clear the housing if it is not centered. 

6. Remove the pitman shaft from the gear. 

7. Remove dust seal from the housing with the seal 
remover adapter tool 8990 (2). 

CAUTION: Use care not to score the housing bore 
when prying out seals and washer. 

8. Remove retaining ring with snap ring pliers. 

9. Remove washer from the housing. 

NOTE: Tighten the slide hammer seal remover 
adapter tool 8990 into the seal using wrenches, in 
order to make a tight fit to pull the seal out. If this 
is not performed the seal may tear on the removal 
making it difficult to remove. 

10. Remove oil seal from the housing with the seal 
remover adapter tool 8990 (2) along with slide 
hammer puller C-37S2. 

DIESEL - 2500 & 3500 

80ec6ecf 

1. Separate the pitman arm from the gear box (Refer to 19 - STEERING/LINKAGE/PITMAN ARM - REMOVAL). 

2. Remove the steering gear box (Refer to 19 - STEERING/GEAR - REMOVAL). 

3. Install the steering gear in a soft jawed bench vise. 

4. Clean exposed end of pitman shaft and housing with a wire brush. 

5. Rotate the input shaft with a 12 point socket (2) 
from stop to stop and count the number of turns. 

6. Center the input shaft (4) by rotating it from the 
stop 1/2 of the total amount of turns. 

7. Remove the pitman shaft cover bolts. 

8Oec6d77 



NOTE: The pitman shaft will not clear the housing if it is not centered. 

8. Remove the pitman shaft from the gear (1). 

9. Remove dust seal from the housing with the seal 
remover adapter tool 8990 (2). 

CAUTION: Use care not to score the housing bore 
when prying out seals. 

10. Remove retaining ring with snap ring pliers. 

11. Remove washer from the housing. 

NOTE: Tighten the slide hammer seal remover 
adapter tool 8990 into the seal using wrenches, in 
order to make a tight tit to pull the seal out. If this 
is not performed the seal may tear on the removal 
making it difficult to remove. 

12. Remove oil seal from the housing with the seal 
remover adapter tool 8990 (2) along with slide hammer puller C-3752. 

INSTALLATION 

GAS - 2500 & 3500 

NOTE: Generous amounts of the high temperature 
grease from the seal kit should be applied to areas 
between the pitman shaft bearing and oil seals 
and also between the dust seals and snap ring. 

1. Coat the oil seal and washer with high temp 
grease. 

NOTE: Install the oil seal with the lip facing 
inward. Flat side of the oil seal should be against 
the washer. 

2. Install the oil seal with pitman shaft seal instaUer 
tool 8989 driver (2) and C-4171 handle (1). 

3. Install backup washer. 

4. Install the retainer ring with snap .ring pliers. 

5. Coat the dust seal with high temp grease. 

6. Install the dust seal with a driver (2) and handle (1). 

8Oec6f41 



7. Install pitman shaft protective seal protector 8993 
(2) over the shaft. 

8. Install the pitman shaft into the steering gear until it 
fully seats into the bearing. 

9. Install the new cover bolts and tighten to 68 N·m 
(50 ft. Ibs.). 

10. Install the pitman arm (Refer to 19 - STEERING/ 
LINKAGE/PITMAN ARM - INSTALLATION). 

DIESEL • 2500 & 3500 

NOTE: Generous amounts of the high temperature 
grease from the seal kit should be applied to areas 
between the pitman shaft bearing and oil seals 
and also between the dust seals and snap ring. 

1. Coat the oil seal and washer with high temp 
grease. 

NOTE: Install the oil seal with the lip facing 
inward. Flat side of the oil seal should be against 
the washer. 

2. Install the oil seal with pitman shaft seal installer 
8989 driver (2) and C-4171 handle (1). 

3. Install backup washer. 

4. Install the retainer ring with snap ring pliers. 

5. Coat the dust seal with high temp grease. 

/ 

6. Install the dust seal with pitman shaft seal installer 8989 driver (2) and C~4171 handle (1). 

7. Install pitman shaft protective seal protector 8993 
(2) over the shaft (1). 

8. Install the pitman shaft into the steering gear until it 
fully seats into the bearing. 

9. Install the new cover bolts and tighten to 68 N·m 
(50 ft. Ibs.). 

10. Install the steering gear (Refer to 19 - STEER
ING/GEAR - INSTALLATION). 

11. Install the pitman arm (Refer to 19 - STEERINGI 
LINKAGE/PITMAN ARM - INSTALLATION). 

12. Perform a wheel alignment (Refer to 2 - SUS
PENSIONIWHEEL ALIGNMENT - STANDARD 
PROCEDURE). / 

80eel507 

8OecBf41 

8Ooof507 
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S-rEERING GEAR INPUT SHAFT SEAL - LINK/COIL - 2500 & 3500 

REMOVAL - 2500 & 3500 
1. Remove the steering gear from the vehicle (Refer to 19 - STEERING/GEAR - REMOVAL). 

CAUTION: Do not overtighten the vise on the gear case. This may affect the adjustment 

2. Mount the steering gear upside down over a drain pan in a soft jawed vise. 

3. Place a drain pan under the gear and rotate the input shaft back and forth several times lock-to-Iock to discharge 
the fluid from the steering gear 

4. Drain all the remaining fluid from the gear. 

5. Rotate the input shaft (4) from stop to stop and 
count the number of turns using a 12 point socket 
(2). 

NOTE: The pitman shaft will not clear the housing 
if it is not centered. 

6. Center the input shaft (4) by rotating it from the 
stop back 1 1/2 turns to achieve center position. 

7. Remove the pitman shaft (Refer to 19 - STEERING/GEAR/PITMAN SHAFT - REMOVAL). 

8. Remove the four bolts securing the valve housing 
(1 ). 

9. Remove the valve housing (1) from the steering 
gear (3). 

8Oec6f22 
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10. Remove the valve housing (1) and wormshaft 
assembly from the steering gear housing and 
place the valve housing in a soft jawed vise. 

11. Remove the retainer ring (3) set screw (1) from 
the valve housing. 

12. Using special tool retainer ring wrench 8988 (1) to 
remove the steering gear worm th rust bearing 
retainer ring. 

6Oec6f38 

8Oec6f81 
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13. Separate the wormshaft assembly from the valve 
housing, Then remove the wormshaft assembly 
from the vise. 

14. Remove the dust seal (3) with a pick (1). 

CAUTION: Use care not to score the housing bore 
when removing seals. 

15. Remove the snap ring (2) with snap ring pliers 
(1 ). 

8Oec6i87 

80ec7004 

80ec701b 
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16. Using slide hammer puller C-3752 (1) with seal 
remover adapter 8990 (1) remove the oil seal. 

INSTALLATION - 2500 & 3500 
1. Inspect the piston teflon seals for damage. Replace 

if needed. 

NOTE: To replace the teflon seals, use a pick to 
remove the teflon o-ring and the rubber o-ring 
underneath. Install a new rubber o-ring in the pis
ton seal grove and a new teflon o-ring over the top 
of It. 

2. Install the valve into the valve housing (1). 

3. Thread the retainer ring into the valve housing (1). 
TIghten to 97 N·m (72 ft. Ibs.). 

NOTE: It Is very important to make sure to com
pensate for the added length of the torque wrench 
when torquing to proper specifications. 

4. Install the retainer ring set screw. Tighten to 2.26 
N·m (20 in. Ibs.) 

5. Clean the steering gear housing. 

CAUTION: Valve assembly must be centered to the 
housing (1). 

6. Install the valve assembly (2) into the steering 
gear. lighten the new bolts to 54 N·m (40 ft. Ibs.) 

80ec7040 

8Oec7047 

80ec7065 
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7. Install the input shaft seal protector 8986 (2). 

8. Coat the new seal in high temp grease and Install 
the new oil seal using the input shaft seal installer 
tool 8987 driver (2) and C-4171 handle (3). 

NOTE: Drive the oil seal into the housing until the 
outer edge does not quite clear the snap ring 
groove. 

9. Insert the snap ring into the housing. Using the 
input shaft seal installer 8987 driver (2) and C-4171 
handle (3) push the snap ring and oil seal together 
until the snap ring seats in the groove. 

NOTE: Generous amounts of the high temperature 
grease from the seal kit should be applied to areas 
between the pitman shaft bearing and oil seals 
and also between the dust seals and snap ring. 

10. Install the new dust seal using high temp grease, special tool C-4171 (handle) (3) and 8987 (driver) (2). 

11. Check to make sure the gear is centered in the 
middle tooth (1) before installing the pitman shaft. 

BOec7065 

12. Install the pitman shaft into the steering gear (Refer to 19 - STEERING/GEAR/PITMAN SHAFT - INSTALLA-
TION). 

13. Perform over-center mesh load adjustment (Refer to 19 - STEERI NG/G EAR - ADJ USTM ENTS). 

14. Install the steering gear to the vehicle (Refer to 19 - STEERING/GEAR - INSTALLATION). 

15. Perform a wheel alignment (Refer to 2 - SUSPENSIONIWHEEL ALIGNMENT - STANDARD PROCEDURE). 
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PITMAN SHAFT - LINK/COIL - 2500 & 3500 

REMOVAL 

GAS - 2500 & 3500 
1. Separate the pitman arm from the gear box (Refer 

to 19 - STEERING/LINKAGE/PITMAN ARM -
REMOVAL). 

2. Clean exposed end of pitman shaft (1) and housing 
with a wire brush. 

3. Rotate the steering wheel from stop to stop and 
count the number of turns. 

4. Center the steering wheel by rotating it from the 
stop back 1 1/2 turns to achieve center position. 

5. Remove the pitman shaft cover bolts. 

NOTE: The pitman shaft will not clear the housing 
if it is not centered. 

6. Remove the pitman shaft (1) from the gear. 

7. Remove the cover if needed by loosing the 
adjuster nut (4), Then removing the cover (3) from the pitman shaft. 

DIESEL - 2500 & 3500 

8Oec6e97 

1. Separate the pitman arm from the gear box (Refer to 19 - STEERING/LINKAGE/PITMAN ARM - REMOVAL). 

2. Remove the steering gear box (Refer to 19 - STEERING/GEAR - REMOVAL). 

3. Install the steering gear in a soft jawed bench vise. 

4. Clean exposed end of pitman shaft and housing 
with a wire brush. 

5. Rotate the stub shaft with a 12 point socket (2) 
from stop to stop and count the number of turns. 

6. Center the stub shaft (4) by rotating it from the stop 
1/2 of the total amount of turns. 

BOec6d77 



7. Remove the pitman shaft cover (3) bolts. 

NOTE: The pitman shaft will not clear the housing 
if it is not centered. 

8. Remove the pitman shaft (1) from the gear. 

9. Remove the cover (3) if needed by loosing the 
adjuster nut (4). Then removing the cover from the 
pitman shaft. 

INSTALLATION 

GAS • 2500 & 3500 
1. Coat the seal with power steering fluid. 

2. Install pitman shaft (1) into the steering gear until it 
fully seats into the bearing. 

3. Install the new cover bolts and tighten to 68 N·m 
(50 ft. Ibs.). 

4. Perform over-center meshload adjustment, (Refer 
to 19 - STEERING/GEAR - ADJUSTMENTS). 

5. Install the pitman arm (Refer to 19 - STEERING/LINKAGE/PITMAN ARM - INSTALLATION). 

aoecSe97 

8Dec6&97 

6. Perform a wheel alignment (Refer to 2 - SUSPENSIONIWHEEL ALIGNMENT - STANDARD PROCEDURE). 
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DIESEL - 2500 & 3500 
1. Coat the seal with power steering fluid. 

2. Install the pitman shaft (1) into the steering gear 
until it fully seats into the bearing. 

3. Install the new cover bolts and tighten to 68 N·m 
(50 ft. Ibs.). 

4. Perform over-center meshload adjustment (Refer to 
19 - STEERING/GEAR - ADJUSTMENTS). 

5. Install the steering gear (Refer to 19 - STEERING/GEAR - INSTALLATION). 

6. Install the pitman arm (Refer to 19 - STEERING/LINKAGE/PITMAN ARM - INSTALLATION). 

SOSe6e97 

80ec6d77 

7. Perform a wheel alignment (Refer to 2 - SUSPENSIONIWHEEL ALIGNMENT - STANDARD PROCEDURE). 
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LINKAGE • INDEPENDENT FRONT SUSPENSION 
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LINKAGE - INDEPENDENT FRONT SUSPENSION 

SPECIAL TOOLS 

Remove~ Ball Stud 9360 

INNER TIE ROD TUBE # 10087-2 

INNER TIE ROD WRENCH # 10087-3 
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TIE ROD END 

DIAGNOSIS AND TESTING 

OUTER TIE ROD END 

NOTE: If the outer tie rod end is equipped with a lubrication fitting, grease the joint then road test the vehi
cle before performing test. 

1. Raise the front of the vehicle. Place safety floor stands under both lower control arms as far outboard as pos-
sible. Lower the vehicle to allow the stands to support some or all of the vehicle weight. 

2. Remove the front tires. 

3. Mount a dial indicator solidly to the vehicle steering knuckle and then zero the dial indicator. 

4. Position indicator plunger on the topside of the outer tie rod end. 

NOTE: The dial indicator plunger must be perpendicular to the machined surface of the outer tie rod end. 

5. Position a pry bar in order to pry downwards on the outer tie rod end. 

6. If the travel exceeds 0.5 mm (0.020 in.), replace the outer tie rod end (Refer to 19 - STEERING/LlNKAGEfflE 
ROD END - REMOVAL). 

7. If the outer tie rod end is within specs reinstall the front tires (Refer to 22 - TIRESIWHEELSIWHEELS - STAN
DARD PROCEDURE). 

REMOVAL 

OUTER TIE ROD END 

NOTE: Do not twist the boot anytime during 
removal or installation. 

1. Loosen the jam nut (3). 

2. Remove the outer tie rod end nut from the ball 
stud. 

3. Separate the tie rod ball stud (1) from the knuckle 
with Remover 9360 (2). 

4. Unthread the outer tie rod end (1) from the inner tie 
rod. 

816af0a9 
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INNER TIE ROD END 
1. Remove the outer tie rod end (1) Count the num

ber of turns when removing, this will aid in set
ting the toe after installation. (Refer to 19 -
STEERING/LINKAGEfTIE ROD END - REMOVAL). 

2. Remove the jam nut (3). 

3. Remove the clamps (1 &3) for the inner tie rod boot 
(2). 

4. Remove the boot (2). 

5. Install the special tool # 10087-3 socket (2) and # 
10087-2 Tube {1} and remove the inner tie rod 
end. 

81ca03Od 

81ca0315 
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INSTALLATION 

OUTER TIE ROD END 

NOTE: Do not twist the boot at anytime during 
removal or installation. 

1. Thread the outer tie rod end (3) onto the inner tie 
rod (2), to it's original position. 

2. Install the outer tie rod end (3) into the steering 
knuckle. 

3. Tighten the ball stud nut on the ball stud to 61 N·m 
(45 ft. Ibs.) then an additional 90°. 

4. Set wheel toe pattern, (Refer to 2 - SUSPENSIONI 
WHEEL ALIGNMENT - STANDARD PROCE
DURE). 

5. Tighten jam nut (1) to 127 N·m (94 ft. Ibs.). 

INNER TIE ROD END 
1. Thread the inner tie rod {1} to the rack & pinion (2). 

2. Tighten the inner tie rod end using special tool # 
10087-3 socket (2) and # 10087-2 tube (1) to 115 
N·m (85 ft.lbs.). 

8Od236dc 

Blca0311 

81ca0315 



DR ----------- LINKAGE· INDEPENDENT FRONT SUSPENSION 19 . 73 

3. Install the inner tie rod end boot (2) and reclamp 
(1 &3) to the tie rod (4) and rack. 

4. Install the jam nut (1) to the inner tie rod end (2). 

5. Install the outer tie rod (3) the same number of 
turns when removed (Refer to 19 - STEERING/ 
LlNKAGEITIE ROD END - INSTALLATION). 

6. Install the front wheels. 

7. Lower the vehicle. 

8. Perform toe adjustment. 

9. Tighten the jam nut (1) after toe adjustment. 
Tighten to 50 N·m (37 ft. Ibs.). 

~\ 
\ / 

81ca03Od 

SOd236dc 
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LINKAGE .. LINK/COIL 

DESCRIPTION 
The steering linkage is comprised of a tie rod end (5), 
tie rod, drag link (7), steering damper (9) and pitman 
arm (2). 

CAUTION: If any steering components are 
replaced or serviced an alignment must be per
formed. 

NOTE: To avoid damaging ball stud seals, use 
Puller C-3894-A (3) or an appropriate puller to 
remove tie rod ends (5). 

STANDARD PROCEDURE 

LUBRICATION 

BOe9c28a 

Periodic lubrication of the steering system components is required (Refer to LUBRICATION & MAINTENANCE/ 
MAINTENANCE SCHEDULES· DESCRIPTION). 

The following components must be lubricated: 

• Tie rod 
• Tie rod end 
• Drag link 
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SPECIFICATIONS 

TORQUE 

DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Pitman Arm 300 225 -
-Gear Shaft Nut 

2500 & 3500 

Pitman Arm 300 225 -
Gear Shaft Nut 
4500 & 5500 

Drag Link 88 65 -
Pitman Arm 

2500 & 3500 

Drag Link 164 121 -
Pitman Arm 

4500 & 5500 

Drag Link 54 40 -
Tie Rod Then an additional 90° Then an additional 90° 

2500 & 3500 

Drag Link 164 121 -
Tie Rod 

4500 & 5500 

Drag Link 61 45 -
Adjuster Clamp 

2500 & 3500 

Drag Link 67 50 -
Adjuster Clamp 

4500 & 5500 

Tie Rod End 54 .40 -
Knuckle Then an additional 900 Then an additional 90° 

2500 & 3500 

Tie Rod End 164 121 -
Knuckle 

4500 & 5500 

Tie Rod End 61 45 -
Adjuster Clamp 

2500 & 3500 

Tie Rod End 67 50 -
Adjuster Clamp 

4500 & 5500 

Stabilizer Bar Link to Axle 68 50 
2500 & 3500 

Stabilizer Bar Link to Axle 150 110 -
4500 & 5500 

Stabilizer Bar Link to 60 44 -
Stabilizer bar 
4500 & 5500 

Stabilizer Bar to Frame 38 28 -
4500 & 5500 

Steering Damper 95 70 
Axle 

2500 & 3500 



DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Steering Damper 108 80 -

Axle 
4500 & 5500 

Steering Damper 81 60 -
Tie Rod 

2500 & 3500 

Steering Damper 78 57 -
Tie Rod 

4500 & 5500 

Track bar to Axle 203 150 -
2500 & 3500 
M14 fastener 

Track bar to Axle 271 200 -
2500 & 3500 
M16 fastener 

Track Bar to Frame 203 150 -
2500 & 3500 
M 14 fastener 

Track Bar to Frame 271 200 -

2500 & 3500 
M 16 fastener 

Track bar to Axle 370 273 -

4500 & 5500 

Track Bar to Frame 490 361 -
4500 & 5500 



SPECIAL TOOLS 

STEERING LINKAGE 

Remover, Ball Stud 9360 

9360-2 ADAPTER FOR USE WITH 9360 BALL STUD 
REMOVER 

Puller Tie Rod C-3S94-A 

Remover Ball Joint C-41S0A 

PITMAN ARM REMOVAL TOOL - 9615 



DAMPER - LINK/COIL 

REMOVAL 
1. Remove the steering damper mounting nuts and 

bolts (6) at axle. 

2. Remove the steering damper mounting nuts and 
bolts (1) at linkage. 

3. Remove the steering damper shock (2) from the 
linkage using special tool 9360 puller. 

4. Remove the damper (2). 

819644dd 

Bl9Ei44el 
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INSTALLATION 
1. Install the steering damper (5) on the axle. Tighten 

nut (6) to 95 N·m (75 ft. Ibs.). 

2. Install the steering damper (2) on the linkage. 
Tighten nut (1) to 81 N·m (60 ft. Ibs.). 

819644dd 

819644E!!f 



DRAG LINK - LINK/COIL 

REMOVAL 

2500 & 3500 
1. Remove the drag link nut (2) from the pitman arm 

side (1). 

2. Remove the drag link nut from the knuckle side. 

3. Remove the drag link (2) from the right knuckle 
and pitman arm (1) with Puller C-3894A (3). 

4500 & 5500 
1. Remove the drag link nut (1) from the pitman arm 

side (3). 

2. Remove the drag link nut from the knuckle side. 

81cfe5e2 



3. Remove the drag link (3) from the right knuckle 
and pitman arm (2) with PuHer C-3894A (1). 

INSTALLATION 

2500 & 3500 
1. Install the drag link (2) to the pitman arm (1). Install 

the nut and tighten to 88 N·m (65 ft. Ibs.). 

2. Install the drag link to the right steering knuckle. 
Install the nut and tighten to 54 N·m (40 ft. Ibs.). 
Then an additional 90°. 

3. Install tie rod to the left steering knuckle and drag 
link. Install the nuts and tighten to 54 N·m (40 ft. 
Ibs.). Then an additional 900

, 

4. Remove the supports and tower the vehicle to the 
surface. Center steering wheel and adjust toe, 
(Refer to 2 - SUSPENSrONIWHEEL ALiGNMENT
STANDARD PROCEDURE). 

5. After adjustment tighten tie rod adjustment sleeve 
clamp bolts to 61 N·m (45 ft. Ibs.). 

NOTE: Position the clamp on the sleeve so retain
ing bolt is located on the bottom side of the sleeve. 



4500 & 5500 
1. Install the drag link (6) to the pitman arm (3). Install 

the nut (1) and tighten to 88 N·m (65 ft. Ibs.) install 
the cotter pin. 

2. Install the drag link to the right steering knuckle. 
Install the nut and tighten to 54 N·m (40 ft. Ibs.). 
Then an additional 90°. 

3. Install tie rod to the left steering knuckle and drag 
link. Install the nuts and tighten to 54 N·m (40 ft. 
Ibs.). Then an additional 90°. 

4. Remove the supports and lower the vehicle to the 
surface. Center steering wheel and adjust toe, 
(Refer to 2 - SUSPENSIONIWHEEL ALIGNMENT -
STANDARD PROCEDURE). 

5. After adjustment tighten tie rod adjustment sleeve 
clamp bolts to 61 N·m (45 ft. Ibs.). 

81cle5e2 



PITMAN ARM - LINK/COIL 

REMOVAL 

2500 & 3500 
1. Remove the drag link nut (2) from the pitman arm 

(1 ). 

2. Install puller C-3894-A (3) and separate the drag 
link (2) from the pitman arm (1). 

3. Mark the pitman arm (2) and shaft positions for 
installation reference. Remove the nut (3) and 
washer (4) from the pitman arm (2). 

4. Remove the pitman arm (4) with Puller 9615 (2) or 
an equivalent pitman arm puller tool. 

@----;~~~m\ 

~ , 
8Oe9c285 
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4500 & 5500 
1. Remove the track bar bolt (4) and lower the track 

bar (5) to anow enough clearance. 
2. Remove the drag fink nut (4) from the pitman arm 

(2). 

3. Install puller C3894-A (1) or equivatent and sepa
rate the drag link (3) from the pitman arm (2). 

4. Mark the pitman arm (2) and shaft positions for 
installation reference. Unstake the nut (5) and the 
remove from the pitman arm (2). 

5. Remove the pitman arm (1) with Puffer OTC® 5055 
(2) or an equivalent pitman arm puffer tool. 

81cfe5e2 

8'cfe5fe 
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INSTALLATION 

2500 & 3500 
1. Align reference marks and install pitman arm. 

2. Install the lock washer and retaining nut on the pit
man shaft and tighten nut to 251 N·m (185 ft. Ibs.). 

3. Install the drag link (1) to the pitman arm (5). Install 
the nut (4) and tighten to 54 N·m (40 ft. Ibs.). Then 
an additional 900

• 

4. Remove the supports and lower the vehicle to the 
surface. Center steering wheel and adjust toe, 
(Refer to 2 - SUSPENSIONIWHEEL AUGNMENT -
STANDARD PROCEDURE). 

5. After adjustment tighten tie rod adjustment sleeve 
clamp bolts to 61 N·m (45 ft. Ibs.). 

NOTE: Position the clamp on the sleeve so retain
ing bolt is located on the bottom side of the 
sleeve. 

4500 & 5500 

NOTE: Care is to be taken to assure the steering 
gear does not travel more than 25 degrees off cen
ter, at the output shaft in either direction, prior to 
setting of the poppet valves. This is critical during 
the installation of the pitman arm, Failure to do 
this will result in the improper setting of the pop
pet valves. If set improperly the gear will not go 
into relief bypass and there is potential for heat 
build up and damage to the steering system. Once 
set, the poppet valves can not be reset. 

1. Align reference marks and install pitman arm (3). 

2. Install the retaining nut (2) on the pitman shaft and 
tighten nut to 300 N·m (225 ft. Ibs.). 

3. Install the drag link (6) to the pitman arm (3). Install 
the nut (1) and tig hten to 54 N·m (40 ft. Ibs.). Then 
an additional 900

• 

4. Install the track bar (5) and tighten the bolt {4} to 54 N·m (40 ft. Ibs.) 

81cfe5e2 

5. Remove the supports and lower the vehicle to the surface. Center steering wheel and adjust toe, (Refer to 2 ~ 
SUSPENSIONIWHEEL ALIGNMENT - STANDARD PROCEDURE). 

6. After adjustment tighten tie rod adjustment sleeve clamp bolts to 61 N·m (45 ft. Ibs.). 

"SETTING THE POPPET VALVES IN THE STEERING GEAR BOX AFTER ALIGNMENT HAS 
BEEN PERFORMED" 
1. With the engine at idle and the vehicle still on the turn angle plates or with weight off tires, steer the wheels to 

full travel in one direction until axle stop contact is made (approximately 2 1/8 turns). Maximum input torque to 
the steering wheel to be applied during this procedure. 

NOTE: Prior to reaching full turn, approximately 1 3/4 turns, a slight increase in turning effort will be expe
rienced and will remain until the steering stop is reached. 

2. Follow the same procedure while turning the steering wheel in the opposite direction. The poppets are now posi
tioned to trip and reduce pressure as the steered wheels approach the axle stops in either direction. 
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TIE ROD END - LINK/COIL 

REMOVAL 
1. Remove tie rod nuts (1). 

2. Remove tie rod (3) from drag link and left knuckle 
(2) with remover 8677 puller (1). 
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INSTALLATION 
1. Install tie rod (2) to the left steering knuckle and 

drag link. Install the nuts (1) and tighten to 54 N·m 
(40 ft. Ibs.) Then an additional 90°. 

2. Remove the supports and lower the vehicle to the 
surface. Center steering wheel and adjust toe, 
(Refer to 2 - SUSPENSIONIWHEEL ALIGNMENT -
STANDARD PROCEDURE). 

3. After adjustment tighten tie rod adjustment sleeve 
clamp bolts to 61 N·m (45 ft. Ibs.). 

80e9c32e 

NOTE: Position the clamp on the sleeve so retaining bolt is located on the bottom side of the sleeve. 
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PLIMP 

DESCRIPTION 

CAUTION: MOPAR® ATF+4 is to be used in the power steering system. No other power steering or auto
matic transmission fluid is to be used in the system. Damage may result to the power steering pump and 
system if any other fluid is used, and do not overfill. 

The pump is connected to the steering gear via the pressure hose and the return hose. The pump shaft has a 
pressed-on pulley that is belt driven by the crankshaft pulley. 

AU vehicles are equipped with a power steering fluid cooler. 

NOTE: Power steering pumps are not interchangeable with pumps installed on other vehicles. 

OPERATION 
Hydraulic pressure is provided for the power steering 
gear by the belt driven power steering pump (2). The 
power steering pumps are constant flow rate and dis
placement, vane-type pumps. 

DIAGNOSIS AND TESTING 

PUMP LEAKAGE 

80d27602 

The pump is serviced as an assembly and should not be disassembled. The plastic pump reservoir and the reser
voir a-rings can be replaced. 

Check for leaks in the following areas: 
• Pump shaft seal behind the pulley 
• Pump to reservoir O-ring 
• Reservoir cap 
• Pressure and return lines 
• Flow control valve fitting 

POWER STEERING PUMP AND HOSES 

NOTE: This information is designed to be used in conjunction with the diagnostic charts at the beginning of 
the Steering section. (Refer to 19 - STEERING - DIAGNOSIS AND TESTING) 

CHECKING FOR WEAR OF POWER STEERING PUMP INTERNAL COMPONENTS 
1. Place gear selector in PARK (or NEUTRAL) with wheels chalked. 
2. With the engine idlingt have a helper turn the steering wheel. 
3. Using an electronic listening tool, determine if noise is coming from the pump. 
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4. Increase the engine speed and have a helper turn the steering wheel. Does the noise change with load? 

5. Replace the power steering pump if excessive noise is present. (Refer to 19 - STEERING/PUMP - REMOVAL) 

CHECKING FOR POWER STEERING HOSES TOUCHING BODY OR FRAME OF VEHICLE 

Check hoses and hose tubes as following: 
• Inspect hoses and hose tubes for witness marks. If witness marks are present, adjust hose(s) to the proper 

position by loosening, repositioning and tightening attachments to the specified torque (Refer to 19 - STEER
ING/PUMP - SPECIFICATIONS). Do not bend tubing to adjust. Replace the hose assembly if damaged. 

• Check fastener torque of hose mounting brackets and tube nuts. (Refer to 19 - STEERING/PUMP - SPECI
FICATIONS) 

• Have a helper bump the steering gear off of the stops to induce pressure fluctuations which may move the 
hose. If hose contact is made, adjust hose(s) to the proper position by loosening, repositioning and tightening 
attachments to the specified torque (Refer to 19 - STEERING/PUMP - SPECIFICATIONS). Do not bend tub
ing to adjust. Replace the hose assembly if damaged. 

STANDARD PROCEDURE 

POWER STEERING SYSTEM BLEEDING 

WARNING: The fluid level should be checked with engine off to prevent injury from moving components. 

CAUTION: Mopar® Power Steering Fluid + 4 or Mopar® ATF+4 Automatic Transmission Fluid is to be used in 
the power steering system. Both Fluids have the same material standard specifications (MS-9602). No other 
power steering or automatic transmission fluid is to be used in the system. Damage may result to the power 
steering pump and system if another fluid is used. Do not overfill the system. 

CAUTION: If the air is not purged from the power steering system correctly, pump failure could result. 

NOTE: Be sure the vacuum tool used in the follow-
ing procedure is clean and free of any fluids. 

1. Check the fluid level. As measured on the side of 
the reservoir, the level should indicate between 
MAX and MIN when the fluid is at normal ambient 
temperature. Adjust the fluid level as necessary. 
(Refer to 19 - STEERING/PUMP/FLUID - STAN
DARD PROCEDURE) 

2. Tightly insert Power Steering Cap Adapter (4), Spe-
cial Tool 9688, into the mouth of the reservoir (3). 

CAUTION: Failure to use a the vacuum pump res
ervoir (1) may allow power steering fluid to be 
sucked into the hand vacuum pump. 

3. Attach Hand Vacuum Pump (2). Special Tool 
C-4207 or equivalent, with reservoir (1) attached, to 
the Power Steering Cap Adapter (4). 

B1873a49 

CAUTION: Do not run the engine while vacuum is applied to the power steering system. Damage to the 
power steering pump can occur. 

NOTE: When performing the following step make sure the vacuum level is maintained during the entire time 
period. 

4. Using Hand Vacuum Pump (2), apply 68-85 kPa (20-25 in. Hg) of vacuum to the system for a minimum of three 
minutes. 
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5. Slowly release the vacuum and remove the special tools. 

6. Adjust the fluid level as necessary. Refer to Step 1. 

7. Repeat Step 1 through Step 6 until the fluid no longer drops when vacuum is applied. 
8. Start the engine and cycle the steering wheel lock-to·lock three times. 

NOTE: Do not hold the steering wheel at the stops. 

9. Stop the engine and check for leaks at all connections. 

10. Check for any signs of air in the reservoir and check the fluid level. If air is present, repeat the procedure as 
necessary. 

FLUSHING POWER STEERING SYSTEM 
Flushing is required when the power steering/hydraulic booster system fluid has become contaminated. Contami
nated fluid in the steeringlbooster system can cause seat deterioration and affect steering gear/booster spool valve 
operation. 

NOTE: The engine should not be run so that all of the fluid is drained from the system. The pump should 
never be run without fluid. 

1. Raise the front end of the vehicle off the ground until the wheels are free to turn. 

2. Remove the return line from the pump. 

NOTE: It vehicle is equipped with a hydraulic booster remove both return lines from the pump. 

3. Plug the return line port/ports at the pump. 

4. Position the return line/lines into a large container to catch the fluid. 

5. While an assistant is filling the pump reservoir start the engine. 

6. With the engine running at idle turn the wheel back and forth. 

NOTE: Do not contact or hold the wheel against the steering stops. 

7. Run a quart of fluid through the system then stop the engine and install the return line/lines. 

8. Fill the system with fluid and perform Steering Pump Initial Operation, (Refer to 19 - STEERING/PUMp· STAN-
DARD PROCEDURE). 

9. Start the engine and run it for fifteen minutes then stop the engine. 

10. Remove the return line/lines from the pump and plug the pump port/ports. 

11. Pour fresh fluid into the reservoir and check the draining fluid for contamination. If the fluid is still contaminated, 
then flush the system again. 

12. Install the return line/lines and perform Steering Pump Initial Operation, (Refer to 19 - STEERING/PUMP -
STANDARD PROCEDURE). 
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REMOVAL 

GAS ENGINE 
1. Drain and siphon the power steering fluid from the 

reservoir. 

2. Remove the serpentine belt. 

CAUTION: Do not remove the fitting on the pump 
that the high pressure hose screws into. The fit
ting may come loose unless it is backed up using 
another wrench. If the fitting does come loose, it 
must be retightened before continuing. (57 - 67 
Nm, 40 - 50 Ib.ft.). If this fitting comes out of the 
pump body, the internal spring and valve parts will 
fall out of the pump and they cannot be reinstalled 
properly. If this occurs the pump needs to be 
replaced with a new pump. 

3. Disconnect the return hose (3). 

4. Disconnect the pressure hose (4). 
5. Access to remove the three bolts securing the pump to the cylinder head can be gained thru the pulley holes (1). 

DIESEL ENGINE 
1. Drain and siphon the power steering fluid from the reservoir. 

2. Remove the serpentine belt. 

CAUTION: Do not remove the fitting (2) on the 
pump that the high pressure hose screws into. 
The fitting may come loose unless it is backed up 
using another wrench. If the fitting does come 
loose, it must be retightened before continuing. 
(57 - 67 Nm, 40 - 50 Ib.ft.). If this fitting comes out 
of the pump body, the internal spring and valve 
parts will fall out of the pump and they cannot be 
reinstalled properly. If this occurs the pump needs 
to be replaced with a new pump. 

3. Disconnect the return hose (3) at the reservoir. 

4. Disconnect the pressure hose (4) at the pump. 

5. Access to remove the three bolts securing the 
pump (1) to the cylinder head can be gained thru 
the pulley holes. 
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6. Loosen the pump bracket bolt (3) to the block. 

7. Remove the power steering pump (1) from the bot
tom of the engine compartment. 

INSTALLATION 

GAS ENGINE 
1. Align the pump with the mounting holes in the left 

cylinder head. 

2. Install 3 pump mounting bolts through the pulley 
access holes (1). Tighten the bolts to 28 N·m (21 ft. 
Ibs.). 

3. Reconnect the pressure line (4) and return hose (3) 
to the pump and reservoir (2). Tighten the pressure 
line to 31 N·m (23 ft. Ibs.). 

4. Install the serpentine drive belt, (Refer to 7 -
COOLING/ACCESSORY DRIVE/DRIVE BELTS -
INSTALLATION). 

5. Fill the power steering pump, (Refer to 19 -
STEERING/PUMP - STANDARD PROCEDURE). 

DIESEL ENGINE 
1. Set the power steering pump (1) in place in the 

engine compartment from the bottom. 

2. Install 3 pump mounting bolts through the pulley 
access holes. Tighten the bolts to 28 N·m (21 ft. 
Ibs.). 

3. Reconnect the pressure line (4) and return hose (3) 
to the pump and reservoir. Tighten the pressure 
line to 37 N·m (27 ft. Ibs.). 

81cleba7 
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4. Tighten the pump bracket bolt (3) to the block. 

5. Install the serpentine drive belt, (Refer to 7 -
COOLING/ACCESSORY DRIVE/DRIVE BELTS -
INSTALLATION). 

6. Fill the power steering pump. (Refer to 19 -
STEERING/PUMP - STANDARD PROCEDURE). 

SPECIFICATIONS 

TORQUE 

DESCRIPTION 

Power Steering Pressure 
Switch 

Power Steering Line 
Pressure Line 

Power Steering Line 
Return Line 

HD 

Power Steering Line 
Return Line 

LD 

Power Steering Line 
Pressure Line To Pump 

Power Steering Pump 
Mounting Bolts 

Power Steering Pump 
Reservoir Bolts 

Power Steering Pump 
Bracket Bolts 

N·m 

10 

32 

51 

50 

31 

28 

13 

5 

81cteba7 

Ft. Lbs. In. Lbs. 

- 80 

23 

38 

37 -

23 -

21 -

10 120 

5 62 
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FLUID 

DESCRIP1-ION 

NOTE: It is normal that some pressure. will build up inside the reservoir, especially, with a warm vehicle. A 
slight popping noise upon removal of the cap is normal. The fluid tevel should read between 'he ADD and 
the FULL COLD marks. When the fluid is hot it should read between ADD and FULL HOT marks. Only add 
fluid when the vehicle is cold. 

The recommended fluid for the power steering system is Mopar® ATF +4. 

Mopar® ATF+4, when new is red in color. The ATF+4 is dyed red so it can be identified from other fluids used in the 
vehicle such as engine oil or antifreeze. The red color is not permanent and is not an indicator of fluid condition, As 
the vehicle is driven, the ATF+4 will begin to look darker in color and may eventually become brown. THIS IS NOR
MAL. ATF+4 also has a unique odor that may change with age. Consequently, odor and color cannot be used to 
indicate the fluid condition or the need for a fluid change. 

STANDARD PROCEDURE 

POWER STEERING FLUID LEVEL CHECKING 

WARNING: FLUID LEVEL SHOULD BE CHECKED WITH THE ENGINE OFF TO PREVENT PERSONAL INJURY 
FROM MOVING PARTS. 

CAUTION: MOPAR® ATF+4 is to be used in the power steering system. No other power steering or auto
matic transmission fluid is to be used in the system. Damage may result to the power steering pump and 
system if any other fluid is used, and do not overfill .. 

The power steering fluid level can be viewed on the dipstick attached to the filler cap. There are two ranges listed 
on the dipstick, COLD and HOT. Before opening power steering system, wipe the reservoir filler cap free of dirt and 
debris. Remove the cap and check the fluid level on its dipstick. When the fluid is at normal ambient temperature, 
approximately 21°C to 27°C (70°F to 80°F). the fluid level should read between the minimum and maximum area of 
the cold range. When the fluid is hot, fluid level is allowed to read up to the highest end of the HOT range. Only add 
fluid when the vehicle is cold. 

Use only Mopar® ATF+4. Do not overfill the power steering system. 
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FLUID COOLER 

REMOVAL 
1. Drain and siphon the power steering fluid. 
2. Disconnect the return and supply hoses connected to the power steering fluid cooler. 

3. Remove the mounting bracket bolts (2) s~curing 
the fluid cooler (1) to the brace. (V6&V8) 

4. Remove the mounting bracket bolts (2) one on 
each side of the cooler (1) securing the fluid cooler 
(1) to the brace. (Diesel engine) 

5. Remove the fluid cooler (1) from the vehicle. 

\A------------i1t--------

BOc75fOa 
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INSTALLATION 
1. Install the fluid cooler (1) to the vehicle. 

2. Install the mounting bracket bolts (2) securing the 
fluid cooler (1) to the brace (V6&V8). 

3. Install the mounting bracket bolts (2) securing the 
fluid cooler (1) to the brace (Diesel Engine). 

4. Reclamp the return and supply hoses (3) to the 
power steering fluid cooler (1). 

5. Refill the power steering fluid (Refer to 19 -
STEERING/PUMP - STANDARD PROCEDURE). 

81cfebeO 
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HOSES - I.F.S. 

REMOVAL 

RETURN HOSE - GEAR TO COOLER 
1. Drain and siphon the power steering system. 

2. Raise and support the vehicle. 

3. Disconnect the return hose at the cooler. 

4. Disconnect the return hose (1) at the gear. 

5. Remove the return hose from the routing clamp at 
the fan shroud and then remove from the vehicle. 

PRESSURE HOSE 
1. Drain and siphon the power steering system. 

2. Raise and support the vehicle. 

3. Disconnect the pressure hose at the pump. 

4. Disconnect the pressure hose (2) at the gear. 

5. Remove the pressure hose from the vehicle. 

RETURN HOSE - RESERVOIR TO COOLER 
1. Drain and siphon the power steering system. 

2. Disconnect the return hose at the reservoir. 

3. Raise and support the vehicle. 

4. Remove the return hose from the routing clamp at the fan shroud. 

5. Disconnect the return hose at the cooler. 

6. Remove the hose from the vehicle. 
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INSTALLATION 

RETURN HOSE - GEAR TO COOLER 
1. Install the retu rn hose to the vehicle. 

2. Reconnect the return hose at the cooler. 

3. Reconnect the return hose (1) at the gear. Tighten 
the hose to 50 N·m (37 ft. Ibs.). 

4. Reattach the hose to the routing clip at the fan 
shroud. 

5. Remove the support and lower the vehicle. 

6. Refill the power steering system, (Refer to 19 -
STEERING/PUMP - STANDARD PROCEDURE). 

PRESSURE HOSE 

NOTE: Be sure to align the pressure hose so it 
does not contact the fan shroud or the frame rail. 

1. Install the pressure hose to the vehicle. 

2. Reconnect the pressure hose (2) at the gear. 
Tighten the hose to 32 N·m (23 ft. fbs.). 

3. Reconnect the pressure hose at the pump. Tighten 
the hose to 31 N·m (23 ft. Ibs.). 

4. Remove the support and lower the vehicle. 

5. Refill the power steering system, (Refer to 19 -
STEERING/PUMP - STANDARD PROCEDURE). 

RETURN HOSE - RESERVOIR TO COOLER 
1. Install the return hose to the vehicle. 

2. Reconnect the return hose at the cooler. 

3. Reattach the hose to the routing clip at the fan shroud. 

4. Remove the support and lower the vehicle. 

5. Reconnect the return hose at the reservoir. 

6. Refill the power steering system, (Refer to 19 - STEERING/PUMP - STANDARD PROCEDURE). 
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HOSES - LINK/COIL 

REMOVAL 

RETURN HOSE - GEAR TO COOLER 
1. Drain and siphon the power steering system. 

2. Raise and support the vehicle. 

3. Disconnect the return hose at the cooler. 

4. Disconnect the return hose (2) at the gear. 

5. Remove the return hose from the routing clamp at 
the fan shroud and then remove from the vehicle. 

PRESSURE HOSE 
1. Drain and siphon the power steering system. 

2. Raise and support the vehicle. 

3. Disconnect the pressure hose at the, pump. 

4. Disconnect the pressure hose (2) at the gear (4). 

5. Remove the pressure hose from the vehicle. 

RETURN HOSE - RESERVOIR TO COOLER 
1. Drain and siphon the power steering system. 

2. Disconnect the return hose at the reservoir. 

3. Raise and support the vehicle. 

4. Remove the return hose from ,the routing clamp at the fan shroud. 

5. Disconnect the return hose at the cooler. 

6. Remove the hose from the vehicle. 

8Oe9c;280 
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INSTALLATION 

RETURN HOSE - GEAR TO COOLER 
1. Install the return hose to the vehicle. 

2. Reconnect the return hose at the cooler. 

3. Reconnect the return hose (2) at the gear. Tighten 
the hose to 51 N·m (38 ft. Ibs.). 

4. Reattach the hose to the routing clip at the fan 
shroud. 

5. Remove the support and lower the vehicle. 

6. Refill the power steering system, (Refer to 19 -
STEERING/PUMP - STANDARD PROCEDURE). 

PRESSURE HOSE 

NOTE: Be sure to align the pressure hose so it 
does not contact the fan shroud or the frame rail. 

1. Install the pressure hose to the vehicle. 

2. Reconnect the pressure hose (2) at the gear (4). 
Tighten the hose to 32 N·m (23 ft. Ibs.). 

3. Reconnect the pressure hose at the pump. Tighten 
the hose to 36 N·m (27 ft. Ibs.). 

4. Remove the support and lower the vehicle. 

5. Refill the power steering system, (Refer to 19 -
STEERING/PUMP - STANDARD PROCEDURE). 

RETURN HOSE - RESERVOIR TO COOLER 
1. Install the return hose to the vehicle. 

2. Reconnect the return hose at the cooler. 

3. Reattach the hose to the routing clip at the fan shroud. 

4. Remove the support and lower the vehicle. 

5. Reconnect the return hose at the reservoir. 

6. Refill the power steering system, (Refer to 19 - STEERING/PUMP - STANDARD PROCEDURE). 

80e9c280 
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SWITCH-POWER STEERING PRESSURE 

DESCRIP-nON 
A pressure sensing switch is used in the power steering system. It is mounted on the high-pressure steering hose. 
This switch will only be used on HD vehicles with the 5.7L engines. There is no pressure switch used for the 3.7L, 
4.7L, 5.9LDiesel engine or the S.7L LD vehicle pump. 

OPERATION 
The switch is used on the 5.7L v-a engines HD vehicles only .. 

The power steering pressure switch provides an input to the Powertrain Control Module (PCM). This input is pro
vided during periods of high steering pump load and low engine rpm; such as during parking maneuvers. The PCM 
increases the idle speed through the Idle Air Control (lAC) motor. This is done to prevent the engine from stalling 
under the increased load. 

When steering pump pressure exceeds 3275 kPa ± 690 kPa (475 psi ± 100 psi), the Normally Closed (NC) switch 
will open and the PCM will increase the engine idle speed. This will prevent the engine from stalling. 

When pump pressure drops to approximately 1379 kPa (200 psi), the switch circuit will re-close and engine idle 
speed will return to its previous setting. 

REMOVAL - 5.7L .. HD VEHICLES ONLY 
The power steering pressure switch (5) is installed in 
the power steering high-pressure hose (5). 

1. Disconnect electrical connector from power steer
ing pressure switch. 

2. Place a small container or shop towel beneath 
switch to collect any excess fluid. 

3. Remove switch. Use back-up wrench on power 
steering line to prevent line bending. 

INSTALLATION .. 5.7L - HD VEHICLES ONLY 
This switch is used only with the 5.7L V-8 engines HD 
vehicles only. 

1. Install power steering switch (5) into power steering 
line (5). 

2. Tighten to 8-11 N·m (70-100 in. Ibs.) torque. 

3. Connect electrical connector to switch. 

4. Check power steering fluid and add as necessary. 

5. Start engine and again check power steering fluid. 
Add fluid if necessary. 
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PllLLEY 

REMOVAL 

CAUTION: Do not reuse the old power steering 
pump pulley it is not intended for reuse. A new 
pulley must be installed if removed. 

1. Remove the power steering pump assembly (1), 
(Refer to 19 - STEERING/PUMP - REMOVAL). 

2. Remove the pulley (2) from the pump using (OTC® 
7185) power steering pulley removal tool or equiv
alent (3). 

INSTALLATION 

CAUTION: Do not reuse the old power steering 
pump pulley it is not intended for reuse. A new 
pulley must be installed if removed. 

1. Replace the pulley (2) if it's bent, cracked, or loose. 

2. Install the pulley (2) on the pump (1) using (OTC® 
7771) power steering pulley installation tool or 
equivalent (3) making sure it is flush with the end 
of the shaft. Ensure the tool and pulley remain 
aligned with the pump shaft. 

3. Install the power steering pump assembly. (Refer to 
19 - STEERING/PUMP - INSTALLATION). 

4. Run engine until warm (5 min.) and note any belt chirp. If chirp exists, move pulley outward approximately 0.5 
mm (0.020 in.). If noise increases, press on 1.0 mm (0.040 in.). Be careful that pulley does not contact 
mounting bolts. 
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RESERVOIR 

REMOVAL 
1. Drain and siphon the power steering fluid from the reservoir. 
2. Remove the serpentine belt. 

3. Remove the power steering pump (Refer to 19 - STEERING/PUMP - REMOVAL). 

4. Remove the reservoir mounting bolts (2). 

5. Remove the reservoir (1). 

6. Remove the rear bracket to the pump mounting 
bolts (if equipped). 

INSTALLATION 
1. Install the reservoir bracket to the pump housing (if 

equipped). Do not reuse the o-rings (install new 
o-rings). lighten bolts to 7 N·m (62 in. tbs.). 

NOTE: Ensure the reservoir (1) is fully seated onto 
the pump (3). 

2. I nstall the reservoir (1) to the bracket/pump body 
(3). 

3. Install the reservoir mounting bolts (2). lighten 
bolts to 13 N·m (120 in. Ibs.). 

4. Install the power steering pump (3) (Refer to 19 -
STEERING/PUMP - INSTALLATION). 

5. Install the serpentine drive belt, (Refer to 7 -
COOLING/ACCESSORY DRIVE/DRIVE BELTS -
INSTALLATION). 

6. Fill the power steering pump, (Refer to 19 -
STEERING/PUMP - STANDARD PROCEDURE). 

81cfebfc 

81cfebfc 
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MANUAL TRANSMISSION - GS6 - SERVICE INFORMATION 

DIAGNOSIS AND TESTING 

MANUAL TRANSMISSION - G56 

LOW LUBRICANT LEVEL 

I 

A low transmission lubricant level is generally the result of a leak, inadequate lubricant fill or incorrect lubricant level 
check. 

Rear transmission leaks will be from the oil seals or component mating surfaces. 

Front transmission leaks will be from the front input shaft retainer seal. Lubricant may drip from the clutch housing 
after extended operation. If leak is severe, it may contaminate the clutch disc. 

Lubricant level check can only be made when the vehicle is level and allowing the lubricant to settle for a minute 
before checking. This will ensure an accurate check and avoid an under or overfill condition. 

HARD SHIFTING 
Hard shifting is usually caused by low lubricant level, improper or contaminated lubricants. This will cause noise, 
excessive wear, internal bind, and hard shifting. Substantial lubricant leaks can result in gear, shift rail, synchro, and 
bearing damage. The first indications of component damage is usually hard shifting and noise. 

Shift component damage, clutch adjustment, worn pressure plate or disc are also causes of increased shift effort. If 
clutch problem is advanced, gear clash during shifts can result. Worn or damaged synchronizer rings can cause 
gear clash when shifting into any forward gear. In some new or rebuilt transmissions, new synchro rings may tend 
to stick slightly causing hard or noisy shifts. In most cases, this condition will decline as the rings wear-in. 

TRANSMISSION NOISE 
Most manual transmissions make some noise during normal operation. Rotating gears generate a mild whine that is 
audible, but generally only at extreme speeds. 

Severe, highly audible transmission noise is generally the initial indicator of a lubricant problem. Insufficient, 
improper or contaminated lubricant will promote rapid wear of gears, synchronizer rings, shift rails, forks and bear
ings. The overheating caused by a lubricant problem, can also lead to gear and bearing damage. 

\. 
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STANDARD PROCEDURE 

DRAIN AND FILL 
1. Raise and support vehicle. 
2. Remove drain plug (1) on transmission (2) and 

drain fluid. 
3. Install drain plug and tighten to 57 N'm (42 ft. Ibs.). 

4. Remove fill plug (1) on right side of the transmis
sion (2). 

5. Fill transmission even with the bottom of the fill 
hole. 

S. Install fill plug and tighten to 57 N·m (42 ft. Ibs.). 

81615338 
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REMOVAL 
1. With vehicle in neutral, position vehicle on hoist. 

2. Disconnect battery negative cable. 

3. Remove shift boot bezel and slide boot upward on 
shift lever extension. 

4. Remove inner boot (1) from floor pan and remove 
shift tower (2) from transmission (3). 

5. Remove 4WD shift boot if equipped. 

6. Remove skid plate, if equipped. 

7. Remove drain plug (1) from transmission (2) and 
drain fluid. 

81880603 

=====:::::::::) 
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8. Mark transmission flange (1) and propeller shaft (2) 
for instaUation reference before removing propeller 
shaft. If 4x4 equipped mark transfer case and front 
propeller shaft before removing shaft. 

9. Disconnect harness from clips on transmission 
housing. 

10. Remove transfer case linkage 4x4 equipped. 

11. Remove transfer case mounting nuts and remove 
transfer case 4x4 equipped. 

12. Remove slave cylinder (1) mounting nuts (2) and 
remove cylinder. 

8161531& 
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13. Remove starter motor (1) on S.7L engine. 

14. Remove structural dust cover (1) clutch housing 
bolts (2) and dust shield bolts (3) on 5.7L engine. 

CAUTION: On S.7L engine do not remove struc
tural dust cover from engine block. If cover is 
removed clutch housing and structural dust cover 
must be aligned with the engine. 
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15. Remove exhaust bracket (1) bolts and remove 
bracket on diesel engine. 

16. Support engine with adjustable jack stand and 
wood block. 

17. Support and secure transmission (1) to a trans
mission jack (2) with safety chains. 

18. Remove transmission mount nuts (1) from cross
member (2). 

81880607 
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19. Remove rear crossmember bolts (2) and remove 
crossmember with transmission mount. 

20. Remove exhaust pipe on 5.7L engine. 

21. Remove bolts attaching transmission to the 
engine. 

22. Move transmission rearward until input shaft is 
clear of clutch disc and pressure plate. Then 
lower jack and remove transmission from under 
vehicle. 

DISASSEMBLY 
1. Set transmission on rear housing. 

2. Remove shift tower bolts (1) and shift tower (2). 
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3. Pry off shift tower boot (1) with a screw driver (2). 

4. On 4x2 transmissions shift two shift rails to lock the 
transmission in two gears. Then remove output 
shaft flange (1) bolt (2). Remove flange from output 
shaft with a two jaw puller if necessary. 

5. Through shift tower opening (1) align shift rails in 
neutral position (2) and install tie strap to shift rails. 

81929062 

81396189 
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6. Remove 5-6 shift fork pivot pin (1) from both sides 
of the case. 

7. Remove reverse idler gear shaft pin (1) from the 
rear housing (2). 

8. Remove back-up lamp switch (1) bolt (2) and 
remove switch. 

813981tO 

61398115 

I \ 

813c3ba5 
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9. Remove transmission housing bolts. 
10. Tap housing with dead-blow hammer and lift front 

housing (1) off rear housing (2). 

11. Remove 5-6 shift fork (1) from shift rail and syn
chronizer sleeve (2). 

12. Remove input shaft (1) from mainshaft (2). 

81398213 
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13. Thread a M6x1 bolt (1) into the reverse idler gear 
shaft (2) and pull shaft out of rear housing. 

14. Slide reverse idler gear (1) off to the side of the 
case (2) for disassembly clearance. 

15. Lift and tilt countershaft (1) then remove main
shaft with shift rails (2). 

16. Remove countershaft. 
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17. Remove reverse idler gear (1) from rear housing 
(2). 

MAINSHAFT 
1. Remove reverse (1) 1-2 (2) and 3-4 (3) shift forks 

and shift rails as an assembly from mainshaft. 

81398913 

813c3b99 
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2. Position mainshaft in Fixture 9605 mounted in a 
vise with sixth gear up. 

3. Remove fifth gear synchronizer rings (1) from 5-6 
synchronizer hub (2). 

4. Slowly pull 5-6 synchronizer sleeve (1) up on hub 
(2) enough to remove detents and springs (3). 

5. Remove 5-6 synchronizer sleeve (1) from hub (2). 

61399029 
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6. Remove mains haft bearing (1) snap ring (2). 

7. Remove mainshaft bearing (1), 5-6 synchronizer 
hub (2), and sixth gear synchronizer rings (3) with 
three jaw puller (4). Position puller jaws under sixth 
gear synchronizer rings (3). 

8. Remove sixth gear (1) and bearing (2) from main
shaft (3). 



21 .. 16 MANUAL TRANSMISSION· G56 - SERVICE INFORMATION --------DR 

9. Remove fourth gear (1) snap ring (2). 

10. Remove fourth gear thrust washer (1) with Puner 
9594. Position puller under fourth gear synchro
nizer stop ring (2). 

11. Install Bridge 938 (1) into Puller 9594 (2) and 
remove fourth gear thrust washer (3). 

R 
I 

813e82eb 



DR -------- MANUAL TRANSMISSION· G56 . SERVICE INFORMATION 21 ·17 

t2.. Remove fourth gear (1) and bearing (2). 

13. Remove fourth gear synchronizer rings (1) from 
3-4 synchronizer hub (2) and mark installation 
reference. 

14. Slowly pull 3-4 synchronizer sleeve (1) up on hub 
enough to remove detents and springs (2). 

15. Remove 3-4 synchronizer sleeve (1) from hub. 

\ 
~\ 

\ 

~ 

B139bfa1 
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16. Remove 3-4 synchronizer hub {1} snap ring (2). 

17. Remove 3-4 synchronizer hub (1) and third gear 
synchronizer rings (2). Mark components for 
installation reference. 

18. Remove third gear (1) and bearing (2). 

n 

6139blba 
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19. Turn mainshaft and Fixture 9605 and secured in 
vise. 

20. Remove 4x4 mainshaft snap ring. 

21. Remove reverse gear synchronizer sleeve (1) 
from reverse gear (2) synchronizer hub. 

22. Remove reverse gear synchronizer hub (1) 
detents (2). 

23. Remove mainshaft bearing (1) with Bridge 938 (2) 
and bearing Puller 9647 (3). 

8139<:081 
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24. Position puller (1) behind reverse synchronizer 
hub and outer blocker ring (2). 

25. Remove reverse gear (1) and bearing (2). 

26. Remove reverse gear bearing race (1) and thrust 
washer (2). Use Puller 9646 and Bridge 938 on 
first gear (3) to pull off reverse gear bearing race 
(1) and thrust washer (2). 
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27. Remove first gear (1) and bearing (2), 

28. Remove first gear synchronizer rings (1) from 1-2 
synchronizer hub (2) and mark for installation 
reference. 

29. Slowly pull 1-2 synchronizer sleeve (1) up on hub 
(2) enough to remove detents and springs (3). 

813a2f04 

813a2fOb 

813c1296 
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30. Remove 1-2 synchronizer hub (1) snap ring (2) 
and remove hub with second gear synchronizer 
rings. Mark components for installation reference. 

31. Remove second gear (1) from mainshaft (2). 

32. Remove second gear bearing (1) from mainshaft 
(2). 
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COUNTERSHAFT 

NOTE: Bearings are the only component serviced 
on the countershaft. 

1. Remove countershaft rear housing bearing with 
Puller 6444 (1), Plug 8513A (2), Puller Jaws 9597 
(3) , Puller Collar 6444-8 (4), Puller Rods 6444-3 
and Puller Flange 6444-1. Position Puller Jaws 
9597 around bearing and puller flange. Position 
puller collar around the puller jaws. Tighten the 
puller bolt and remove countershaft bearing. 

2. Remove countershaft first/reverse gear bearing oil 
slinger from countershaft. 

3. Remove countershaft front housing bearing with 
Puller 6444 (1), Puller Collar 6444-8 (2), Puller 
Jaws 9597 (3), Puller Rods 6444-3 and Puller 
Flange 6444-1. Position puller jaws around bearing 
and puller flange. Position puller collar around the 
puller jaws. Tighten the puller bolt and remove 
countershaft bearing. 

61365281 

8138528a 
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INPUT SHAFT 

1. Position input shaft (1) mainshaft bearing seal (2) 
in a vice then twist input shaft (1) out of the seal 
(2). 

2. Remove input shaft (1) bearing with Puller 
C-293-PA (2) and Adapters C-293-47 (3). 

3. Remove input shaft mainshaft bearing gasket. 

6149a5ab 
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REAR HOUSING 

1. Remove counters haft bearing cup and mainshaft 
bearing cup with Puller 9593 (1) installed in cup 
(2). 

2. Install Remover 8915 (1) on puller (2) and tighten 
remover nut (3) to pull cups out of the housing. 
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3. Remove output shaft seal (1) from housing (2) with 
seal pick. 

FRONT HOUSING 
1. Remove countershaft bearing cup and mainshaft 

bearing cup with Puller 9593 (1) installed in cup 
(2). 
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2. Install Remover 8915 (1) on puller (2) and tighten 
remover nut (3) to pull cups out of the housing. 
Then remove end-play shims from bearing bores 
and oil supply washer from mainshaft bearing bore. 

3. Remove input shaft retainer (1) bolts (2) and 
remove retainer. 

4. Remove input shaft seal (1) from retainer bore (2) 
with a seal pick. 

813c3bdO 
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CLEANING 
Clean gears, shafts, shift components and transmission housings with a standard parts cleaning solvent. Do not use 
acid or corrosive base solvents. Dry all parts except bearings with compressed air. 

Clean shaft bearings with a mild solvent such as MOPAR® degreasing solvent, Gunk® or similar solvents. Do not 
dry the bearings with compressed air. Allow the bearings to either air dry or wipe them dry with clean shop towels. 

INSPECTION 

NOTE: Minor corrosion, nicks, or pitting can be 
smoothed with 400 grit emery .and polished out 
with crocus cloth. 

Bearings: Inspect for worn, chipped, cracked, flat
spotted or brinnelled. 

Gears: Inspect for worn, chipped or cracked teeth. 
Inspect bearing surfaces for wear or flat-spotted. 

Mainshatt: Inspect for worn splines, snap ring 
grooves and threads. 

Countershatt: Inspect all gears for worn, chipped or 
cracked teeth (1). Inspect all bearings (2) and bearing 
surfaces for ware or flat-spotted. The countershatt is 
serviced as an assembly, except for bearings. 

Oil slinger: Inspect first/reverse oil slinger for cracks. 

Synchronizer components: Inspect for worn, 
chipped or cracked teeth and burned or flaking off fric
tion material. Synchronizer are serviced as an 
assembly. 

Input Shatt: Inspect shaft {1}, bearing (2) surfaces for 
wear or flat-spotted. Inspect fifth gear (3) for worn, 
chipped or cracked teeth. Inspect splines (4) for wear 
and chips. 

81476362 

814763b6 
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Shift forks and Rails: Inspect shift forks (1) and 
shoes for wear and distortion. Check fit of fork shoes 
in synchronizer sleeve to ensure parts fit and work 
smoothly. Inspect shift rails (2), for wear and distortion. 
5-6 shift fork shoes (3) are serviced separately. 
Inspect 5·6 shift fork pivot pin O-rings. 

Front Housing: Inspect sealing and mating surfaces 
are free of burrs and nicks. Inspect alignment dowels 
are tight and in good condition. Inspect shift rail guide 
(1) for wear and verify bearing oil baffle (2) is not bent 
or damaged. 

814763a2 
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Rear Housing: Inspect sealing and mating surfaces 
are free of burrs and nicks. Inspect shift rail guide (1) 
for wear and verify bearing oil baffle (2) is not bent or 
damaged. 

Input Retainer: Inspect release bearing slide surface 
(2) and sealing surface. 

ASSEMBLY 

61416ff3 

WARNING: Use welding gloves or tongs when handling heated components. Failure to follow these instruc
tions will result in personal injury. 

CAUTION: A bearing heater is used to assembly some components. Use only a bearing heaterlhot plate and 
follow manufacture's instructions. Heat components to 100° - 1490 Celsius (212° Min. - 3000 Max Fahrenheit). 
Never use an open flame to heat components. Never leave components on heater for and extended amount 
of time. If component is discolored after heating, the component has been overheated and must not be 
used. Failure to follow these instructions will result in component damage. 
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INPUT SHAFT 

1. Heat input shaft bearing (1) on bearing heater (2) 
to a maximum of 149 Celsius (3000 Fahrenheit). 

2. Using welding gloves or tongs, install bearing (2) 
on input shaft (1). 

813dfdla 

813flf74 
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3. Push input shaft mainshaft bearing seal (1) on the 
end of fifth gear (2). 

COUNTERSHAFT 
1. Install first/reverse gear bearing oil slinger on the 

rear housing end of the countershaft. 

2. Heat rear housing countershaft bearing (1) on 
bearing heater (2) to a maximum of 149 Celsius 
(300° Fahrenheit). 

B13dfd1a 
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3. Using welding gloves or tongs, install countershaft 
bearing (1) on countershaft (2). 

4. Heat front housing countershaft bearing (1) on 
bearing heater (2) to a maximum of 149 Celsius 
(300° Fahrenheit). 

5. Using welding gloves or tongs, install front housing 
countershaft bearing (1) on countershaft (2). 

813dfd1a 
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MAINSHAFT 

1. Position mainshaft in Fixture 9605 mounted in vise. 

2. Install second gear bearing (1) on mainshaft (2). 

3. Install second gear (1) on mainshaft (2). 
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4. Install second gear stop ring (1) with teeth painting 
up on second gear (2). 

5. Install second gear inner friction ring (1) on stop 
ring (2). 

6. Install second gear outer friction ring (1) on stop 
ring (2). 
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7. Install second gear blocker ring (1) on stop ring (2). 

8. Install 1-2 synchronizer hub (1) on mainshaft and 
synchronizer rings (2). 

9. Install 1-2 synchronizer hub (1) and hub snap ring 
(2). 
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10. Install 1-2 synchronizer sleeve (3) on the hub (2) 
and push sleeve to the bottom of the hub. 

NOTE: 1·2 synchronizer sleeve (3) and hub (2) 
have one small tooth. They must be aligned to 
install synchronizer sleeve (3) on hub (2). 

11. Install 1-2 synchronizer detents and springs (1) 
into synchronizer hub, (2) slots. Then push detents 
behind synchronizer sleeve (3). 

12. Install first gear blocker ring (1) on synchronizer 
hub (2). 

13. Install first gear outer friction ring (1) on synchro
nizer hub (2). 
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14. Install first gear inner friction ring (1) on synchro
nizer hub (2). 

15. Install first gear stop ring (1) with teeth pointing 
down on synchronizer rings and hub (2). 

16. Hold first gear stop ring (1) on synchronizer rings 
(2) and center 1-2 synchronizer sleeve on the 
hub. 

17. Install first gear (1) and bearing (2). 

813a2lO4 
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18. Heat thrust washer (1) and reverse gear bearing 
race (2) on bearing heater to a maximum of 149 
Celsius (300° Fahrenheit). 

19. Using welding gloves or tongs, install thrust 
washer (2) and reverse gear bearing race (1) on 
mainshaft. 

20. Install reverse gear (1) and bearing (2). 

813aed6a 
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21. Install reverse gear inner friction ring (1) on 
reverse gear (2). 

22. Install reverse gear outer friction ring (1) on inner 
blocker ring (2). 

23. Install reverse gear blocker ring (1) on friction ring 
(2). 
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24. Install reverse gear synchronizer hub (1) with 
snap ring (2) on the top on mainshaft. 

25. Heat mainshaft bearing (1) on bearing heater (2) 
to a maximum of 149 Celsius (300° Fahrenheit). 

26. Using welding gloves or tongs, install mainshaft 
(1) bearing (2) on mainshaft. 

27. On 4x4 transmission install mainshaft (1) bearing 
(2) snap ring. 

Sl3dfd1a 

S13dfdle 
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28. Install reverse synchronizer hub (1) detents (2), 

29. Install reverse gear (2) synchronizer sleeve (1) on 
hub and center sleeve on hub. 

30. Turn mainshaft and Fixture 9605 over and secure 
in vise. 

31. Install third gear bearing (1) on mainshaft (2). 

8139<:Oal 
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32. Install third gear (1) on mainshaft (2). 

33. Install third gear stop ring (1) with teeth pointing 
up on third gear (2). 

34. Install third gear inner friction ring (1) on stop ring 
(2). 
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35. Install third gear outer friction ring (1) on stop ring 
(2). 

36. Install third gear blocker ring (1) on stop ring (2). 

37. Install 3-4 synchronizer hub (1) on third gear syn
chronizer rings (2). 
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38. Install third gear synchronizer hub (1) snap ring 
(2). 

39. Install 3-4 synchronizer sleeve (3) on hub (2) and 
push sleeve to the bottom of the hub. 

NOTE: 3-4 synchronizer sleeve (3) and hub (2) 
have one small tooth. They must be aligned to 
install synchronizer sleeve (3). 

40. Install 3-4 synchronizer detents and springs (1) 
into synchronizer hub (2) slots. Then push detents 
(1) behind synchronizer sleeve (3). 

41. Install fourth gear blocker ring (1) on synchronizer 
hub (2). 
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42. Install fourth gear outer friction ring (1) on syn
chronizer hub (2). 

43. Install fourth gear inner friction ring (1) on syn
chronizer hub (2). 

44. Install fourth gear stop ring (1) with teeth pointing 
down on synchronizer hub (2). 

45. Hold fourth gear stop ring (1) on synchronizer hub 
(2) and center 3-4 synchronizer sleeve on hUb. 



DR -------- MANUAL TRANSMISSION - G56 - SERVICE INFORMATION 21 - 47 

46. Install fourth gear (1) and bearing (2). 

47. Heat fourth gear thrust washer (1) on bearing 
heater (2) to a maximum of 149 Celsius (300° 
Fahrenheit). 

48. Using welding gloves or tongs, install fourth gear 
(1) thrust washer (2). 

613ef0d7 
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49. Install fourth gear (1) snap ring (2). 

50. Install sixth gear (1) and bearing (2) on mainshaft 
(3). 

51. Install sixth gear stop ring (1) on sixth gear (2). 
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52. Install sixth gear friction ring (1) on stop ring (2). 

53. Install 5-6 synchronizer hub (1) on sixth gear syn
chronizer rings (2). 

54. Heat mainshaft bearing (1) on bearing heater to a 
maximum of 149 Celsius (300° Fahrenheit). 

613f2481 

I 

------------_J 

613dtdla 
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55. Using welding gloves or tongs, install mainshaft 
bearing (1) on mainshaft. 

56. Install mainshaft bearing (1) snap ring (2). 

57. Install 5-6 synchronizer sleeve (1) on hub (2) and 
push sleeve to the bottom of the hub. 

58. Install 5-6 synchronizer detents and springs (1) 
into synchronizer hub (2) slots. Then push detents 
behind synchronizer sleeve (3). 

=============~ 
813b4c39 
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59. Install fifth gear friction ring (1) onto hub (2). 

60. Install fifth gear blocker ring with teeth pointing 
down (1) onto hub (2). 

61. Hold fifth gear blocker ring (1) onto hub (2) and 
center 5-6 synchronizer sleeve on hub (2). 
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4. Install reverse idler bearing (1) into idler gear (2). 

5. Install idler gear (1) with taller thrust face up into 
rear housing (2) and off to the side. For mainshafV 
countershaft installation clearance. 

6. lie strap (2) shift rails (1) together. 

813c3e37 
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7. Install reverse (1), 1-2 (2) and 3-4 (3) shift rails and 
forks as and assembly on synchronizer sleeves. 

8. Instan mainshaft with shift rails (2) into the rear 
housing. Tilt the mainshaft then tilt the countershaft 
(1) into the housing. 

9. Position first'reverse oil slinger (1) between the 
mainshaft first (2) and reverse gears, then 
straighten the shafts in the housing. 

CAUTION: Oil slinger is fragile and can crack dur
ing installation. Failure to follow these instructions 
will result in cracking the oil slinger and lack of oil 
to first/reverse bearing. 

a1Sc3b99 
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10. Position reverse idler gear and install idler shaft 
(2) with bolt (1). 

11. I nstall reverse idler gear shaft bolt (1) into rear 
housing (2) and tighten to 58 N·m (43 ft. Ibs.). 

12. Install 5-6 shift shoe narrow ends (1) into the 5-6 
synchronizer sleeves (2). 

813981f5 
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13. Install 5-6 shift fork (1) into the shift rail. 

FRONT HOUSING 

CAUTION: If mainshaftlbearings or countershaftJ 
bearings are replaced, end-play measurements 
must taken to ensure proper bearing preload. Fall .. 
ure to follow these instructions will result in bear
ing damage. 

1. Install input shaft seal front housing bore (1) with 
Installer 9595 (2). 
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2. Install input shaft retainer (1) and tighten bolts (2) 
to .23 N·m (17 ft. Ibs.). 

3. Install select end play shims into the countershaft 
bearing cup bore. 

4. Install countershaft bearing cup with Installer 9589 
(1) and Handle C-4171 (2). 

5. Install input shaft bearing oil supply washer and 
select end play shims into mainshaft bearing cup 
bore. 

6. Install mains haft bearing cup with Installer 9588 (1) 
and Handle C-4171 (2). 
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7. Apply Mopar™ Gasket Maker to the rear housing 
sealing surface. 

8. Install front housing (1) onto the rear housing (2). 

9. Install housing bolts and tighten to 58 N·m (43 ft. 
Ibs.). 

10. Install 5-6 shift fork pin bolts (1) into housing and 
tighten to 58 N·m (43 ft. Ibs.). 

11. Remove shift rail (2) tie strap. 

81398205 

813961«> 

I 
813981eiJ 
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12. On a 4x2 transmission shift two shift rails to lock 
the transmission in two gears. Then install flange 
(1) on output shaft (2) and tighten bolt to 260 N'm 
(190 ft. Ibs.). Return shift rails to neutral position. 

13. Push shift tower boot (1) onto shift tower (2). 

14. Apply MoparTM Gasket Maker to the shift tower 
opening. 

15. Install shift tower (2) and tighten bolts (1) to 23 
N·m (17 ft. Ibs.). 

81929fle 
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16. Install back up lamp switch (1) and bolt (2). 

INSTALLATION 
1. Clean transmission front housing mounting surface. 

2. Apply light coat of Mopar high temperature bearing 
grease or equivalent to contact surfaces of follow
ing components: 

• release fork (1) ball stud (2) 

• release bearing slide surface (3) 

• input shaft splines (4) 

• release bearing bore (5) 

• propeller shaft slip yoke. 

3. Support and secure transmission to jack. 

4. Raise and align transmission input shaft with clutch 
disc, then slide transmission into place. 

5. Install exhaust bracket diesel engine. 

6. Verify front housing is fully seated. 

• Diesel Engine: Install transmission bolts (1,2) 
and tighten to 41 N·m (30 ft. Ibs.). lighten the 
bolts with washers (2) into the transmission to 68 
N·m (50 ft. Ibs.). 

• 5.7 L Engine: Install transmission top four 3/8 
bolts and tighten to 41 N·m (30 ft. Ibs.). 

813c3ba5 

BOd20ee8 
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CAUTION: 5.7 L transmission bolts must be 
installed in the following order. Failure to follow 
these instructions will stress the engine and trans
mission. 

7. Install 5.7 L front dust shield bolts (3) and tighten to 
54 N·m (40 ft. Ibs.). On 5.7L if structural dust cover 
was removed, install onto the transmission and 
engine (Refer to 9 .. ENGINE/ENGINE BLOCK! 
STRUCTURAL COVER - INSTALLATION). 

8. Install structural dust cover (1) 7/16 bolts (2) and 
tighten to 68 N·m (50 ft. Ibs.). 

9. Install exhaust V-pipe 5.7L engine. 

10. Install crossmember and tighten nuts (2) to 102 
N·m (75 ft. Ibs.). 

11. I nstall transmission mount bolts (1) and tighten to 
68 N·m (50 ft. Ibs.). 
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12. Install starter motor (1) 5.7L. 

13. Connect transmission harnesses to cUps on case 
and connect switches. 

14. Install slave cylinder and tighten cylinder nuts to 
23 N·m (200 in. Ibs.). 

15. Install transfer case and transfer case linkage 4x4 
equipped. 

16. Remove transmission jack. 



DR -------~. MANUAL TRANSMISSION • G56 .. SERVICE INFORMATION 21 .. 63 

17. Install propeller shaft/shafts with reference marks 
aligned. 

18. Install exhaust on the exhaust manifolds. 

19. Remove fill plug (1) on transmission (2) and fill to 
bottom edge of fill plug hole. 

20. Install fill plug and tighten to 57 N·m (42 ft. Ibs.). 

21. Connect battery negative cable. 

22. Install shift lever extension on shift tower and 
lever assembly. 

23. Slide boot down on shift lever extension and 
install shift boot bezel' and screws. 

24. Install skid plate, if equipped. 

ADJUSTMENTS 

MAINSHAFT/COUNTERSHAFT BEARING PRELOAD 

81615319 

81615338 

CAUTION: This procedure must be performed any time a malnshaft, countershaft or Input shaft bearing or 
shaft is replaced. Failure to follow these instructions will result In damaging the transmission. 
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MAINSHAFT 

1. Set mainshaft, input shaft and countershaft into the 
rear housing. Rotate the shafts to seat bearing in 
rear housing. 

2. Remove mainshaft bearing cup, shims and oiler 
washer from the front housing. 

3. Position Measurement Fixture 9592 (1) on front 
housing over the mainshaft bearing cup bore. 

4. Loosen the knob (2) on the fixture and lower the 
shaft onto the mainshaft bearing cup (3) bore 
shoulder. Then tighten. the knob to hold the shaft. 

5. Remove the fixture from the front housing. 

6. Place mainshaft shaft bearing cup on mainshaft 
bearing. 

7. Position Fixture 9592 (1) on rear housing over the 
mainshaft bearing (2). 

8. Loosen the knob (3) on the fixture (1). This will 
allow the rod plunger to drop down on the bearing 
cup. 
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9. Measure the gap (1) between the fixture shaft (2) 
and the fixture plunger (3). Repeat measurement 
on the opposite side of the mainshaft cup and 
bearing. The average of the two measurement, will 
be the size of the mainshaft select shim. 

10. Install new oil supply washer and select shim in 
front housing mainshaft bearing cup bore and 
install bearing cup. 

COUNTERSHAFT 
1. Remove countershaft bearing cup and shims from 

the rear housing. 

2. Position Fixture 9592 (1) on rear housing over the 
countershaft bearing cup bore. 

3. Loosen the knob (2) on the fixture and lower the 
shaft onto the countershaft bearing cup (3) bore 
shoulder. Then tighten the knob to hold the shaft. 

4. Remove the fixture from the front housing. 

81431689 
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5. Place countershaft bearing cup on countershaft 
bearing. 

6. Position Fixture 9592 (1) on rear housing over the 
countershaft bearing (2). 

7. Loosen the knob (3) 'on the fixture (1). This will 
allow the rod plunger to drop down on the bearing 
cup. 

8. Measure the gap (1) between the fixture shaft (2) 
and the fixture plunger (3). Repeat measurement 
on the opposite side of the countershaft cup and 
bearing. The average of the two measurements, 
will be the size of the countershaft select shim. 

9. Install select shim in front housing countershaft 
bearing cup bore and install bearing cup. 

SPECIFICATIONS 

MANUAL TRANSMISSION - G56 

TORQUE 

DESCRIPTION N·m 

Fill Plug 57 

Drain Plug 57 

Front to Rear Housing 58 
Bolts 

Input Shaft Retainer Bolts 23 

Shift Tower bolts 23 

5-6 Shift Fork Bolts 58 

Shift Rail Support bolts 58 

Ft. Lbs. In. Lbs. 

42 a 

42 a 

43 -

17 -
17 -
43 -

43 -
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DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Reverse Idler Gear Shaft 
58 43 

Bolt 
-

P. T.O. Cover Bolts 58 43 -
Clutch Release Pivot Ball 22 16 -
4X2 Output Shaft Flange 

260 190 -
Bolt 

NOTE: Two different transmission gear ratios are used. To verify, look at the last two letters on the trans
mission bar code label. The last two letters on the bar code located on the right side of the transmission 
will be AD or AE. 

AD - GEAR RATIO 

GEAR RATIO 

FIRST 6.29 

SECOND 3.48 

THIRD 2.10 

FOURTH 1.38 

FIFTH 1.00 

SIXTH 0.79 

REVERSE 5.74 

AE - GEAR RATIO 

GEAR RATIO 

FIRST 5.94 

SECOND 3.28 

THIRD 1.98 

FOURTH 1.31 

FIFTH 1.00 

SIXTH 0.74 

REVERSE 5.42 
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SPECIAL TOOLS 

MANUAL TRANSMISSION - G56 

PULLER C-293-PA 

PLUG 8513A 

ADAPTERS C-293-47 

REMOVER 8915 

HANDLE C-4171 

BRIDGE 938 

PULLER 6444 

o 
INSTALLER 9588 
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INSTALLER 9589 INSTALLER 9595 

MEASUREMENT RXTURE 9592 
JAWS 9597 

PULLER 9593 

INSTALLER 9598 

PULLER 9594 
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FIXTURE 9605 

PULLER 9646 

PULLER 9647 
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MANUAL TRANSMISSION - GETRAG 238 - SERVICE INFORMATION 

DIAGNOSIS AND TESTING 

MANUAL TRANSMISSION - GETRAG 238 

LOW LUBRICANT LEVEL 
A low transmission lubricant level is generally the result of a leak, inadequate lubricant fill or incorrect lubricant level 
check. 

Rear transmission leaks will be from the oil seals or transfer case front seal on 4x4. 

Front transmission leaks will be from the front input shaft retainer seal. Lubricant may drip from the clutch housing 
after extended operation. If leak is severe. it may contaminate the clutch disc. 

Lubricant level check can only be made when the vehicle is level and allowing the lubricant to settle for a minute 
before checking. This will ensure an accurate check and avoid an under or overfill condition. 

HARD SHIFTING 
Hard shifting can be caused by low lubricant level, improper or contaminated lubricants. This will cause nOise, 
excessive wear, internal bind, and hard shifting. Substantial lubricant leaks can result in gear, shift rail, synchro, and 
bearing damage. The first indications of component damage is usually hard shifting and noise. 

Shift component damage, clutch adjustment, worn pressure plate or disc, can increased shift effort. If clutch problem 
is advanced, gear clash during shifts can result. Worn or damaged synchronizer rings can cause gear clash when 
shifting into any forward gear. In some new or rebuilt transmissions, new synchro rings may tend to stick slightly 
causing hard or noisy shifts. In most cases, this condition will decline as the rings wear-in. 

TRANSMISSION NOISE 
Most manual transmissions make some noise during normal operation. Rotating gears generate a mild whine that is 
audible, but generally only at extreme speeds. 

Severe, highly audible transmission noise is generally the initial indicator of a lubricant problem. Insufficient, 
improper or contaminated lubricant will promote rapid wear of gears, synchronizer rings, shift rails, forks and bear
ings. The overheating caused by a lubricant problem, can also lead to gear and bearing damage. 

STANDARD PROCEDURE 

DRAIN AND FILL 
1. Raise and support vehicle. 

2. Remove drain plug (1) on transmission (2) and 
drain fluid. 

3. Install drain plug and tighten to 50 N·m (37 ft. Ibs.). 
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4. Remove fill plug (1) from side of transmission (2). 

5. Fill transmission even with the bottom of the fill 
hole. 

6. Install fill plug and tighten to 50 N·m (37 ft. Ibs.). 

REMOVAL 
1. With vehicle in neutral, position vehicle on hoist. 

2. Disconnect battery negative cable. 

3. Remo.ve shift knob, boot, shift lever extension and 
console. 

4. Remove 4WD shift boot if equipped and remove 
floor console. 

5. Remove skid plate, if equipped. 

6. Remove drain plug (1) from rear housing (2) and 
drain fluid. 

816178d3 
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7. Mark propeller shaft/shafts and companion flange 
yoke/yokes for installation reference and remove 
propeller shaft/shafts. 

8. Disconnect harness from cUps on transmission 
housing. 

9. Remove transfer case linkage if equipped. 

10. Remove transfer case mounting nuts and remove 
transfer case if equipped. 

11. Remove slave cylinder (2) mounting nut (1) and 
remove cylinder. 

12. Remove starter motor (2), structural dust cover (3) 
bolts to clutch housing, dust shield (1) bolt and 
suspension crossmember (4). 

CAUTION: Do not remove structural dust cover 
from engine block. If cover Is removed clutch 
housing and cover must be aligned with the 
engine. 

13. Remove exhaust pipe from the exhaust manifolds. 

14. Support engine with adjustable jack stand and 
wood btock. 

15. Support and secure transmission (1) to a trans
mission jack (2) with safety chains. 
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16. Remove bolts from the rear transmission mount. 

17. Remove the rear crossmember (2) and transmis
sion mount (1). 

18. Remove transmission to the engine bolts (1,2). 

19. Move transmission rearward until input shaft is 
clear of clutch disc and pressure plate. Then 
lower jack and remove transmission from under 
vehicle. 

DISASSEMBLY 
1. Remove shifter socket (1) from main shift rail. 

801:120833 
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2. Remove back up lamp switch (1) bolt (2) and 
remove switch. 

3. Remove large detent plug, next to back uP' lamp 
switch opening with Puller 9583 (1) and Slide Ham
mer C-37S2 (2). 

4. Remove two small detent plugs on top of rear 
housing with Puller 8870 (2) and Slide Hammer 
C-3752 (1). 

I 

i-I ------.,!) 

81477aa5 

~-===:::l:::~~~ 

) ~----.--

/~/.-----
814dd2e9 

i 
/ 

L 
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5. Install Wrench 9586 (1) on input shaft (2). 

6. Remove output flange (1) nut (2) on 4x2 transmis· 
sion. 

7. Remove output flange (1) on 4x2 transmission with 
Puller 8992 (2) and Button 9618-2. 

81500315 

81477a96 
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8. Remove output shaft nut with Socket 9584 (1) on 
4x4 transmission (2). 

9. Remove Wrench 9586 from input shaft. 

10. Place transmission on front housing and remove 
rear housing (2) bolts (1). If necessary, remove 
the cover plate to access the one rear housing (2) 
bolt (1) located in the opening. 

11. Install Button 9618-2 (1) into output shaft (2). 

8146e7f7 
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12. Separate rear housing (1) from mainshaft with 
Puller 9618 (2). Bolt puller to the bottom of the 
rear housing, then turn puller bolt to push main
shaft out of the housing. 

13. Remove reverse shift fork roll pin (1) from reverse 
shift rail (2). 

14. Slide reverse shift rail (1) down out of the shift 
fork (2) and remove reverse shift fork. Then slide 
shift rail up and out of the front housing. 

814dd339 

e1S3bOt9 
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15. Remove 1-2 shift fork roll pin (1) from shift rail (2). 
Slide shift rail up out of shift fork and rear hous
ing. Remove 1-2 shift fork. 

16. Rotate main shift rail (1) clockwise and pull up 
and out of the front housing. 
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17. Remove first gear, reverse gear, reverse bearing, 
reverse gear bearing race and reverse synchro
nizer with Bridge 938 (1), Button 9618-2 (2) and 
puller Adapters 9628 (3). Position puller Adapters 
9628 (3) under first gear. 

18. Remove first gear bearing (1) from mainshaft (2). 

8153b10e 
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19. Remove first gear synchronizer inner friction ring 
(1) from 1-2 synchronizer hub (2). 

20. Remove first gear synchronizer outer friction ring 
(1) from 1-2 synchronizer hub (2). 

21. Remove first gear synchronizer blocker ring (1) 
from 1-2 synchronizer hub (2). 
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22. Remove 1-2 synchronizer hub (1) snap ring (2). 

23. Remove 1-2 synchronizer sleeve (1) from 1-2 syn
chronizer hub (2). 

24. Remove 1-2 synchronizer hub (1) detents (2). 
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25. Remove second gear and 1-2 synchronizer hub 
with Bridge 938 (1), Button 9618-2 (2) and Adapt
ers 9627 (3). 

26. Remove interlock plate bolts (1) and remove inter
lock plate (2). 
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27. Remove washers (1) from intermediate plate (2). 

28. Remove intermediate plate (1) bolts (2). 

29. Remove intermediate plate (1) dowels (2) with a 
suitable tool and remove intermediate plate. 
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30. Install Fixture 9626 (2) on main/countershaft and 
shift rails. Tum fixture (2) with transmission (1) 
over onto the fixture. 

31. Remove clutch release bearing support bolts (2) 
and retainer (1). 
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32. Insert seal Puller 9667 through one input shaft 
seal (1) disassembly hole (2). 

33. Remove input shaft seal with Remover 9667 (1) 
and Slide Hammer C-37S2 (2). 

34. Remove input shaft (1) snap ring (2). 

814dd32b 
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35. Put a hole in the center of the countershaft plug 
(2) with a punch (1). 

36. Remove countershaft plug (1) from front housing 
with Puller 9667 (2) and Slide Hammer C-37S2. 

37. Install Wrench 9586 (1) on input shaft (2). 

815Oc315 
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38. Remove countershaft allen bolt (1). 

39. Remove input shaft wrench. 

40. Remove two detent plugs from the side of the 
housing with Puller 8870 (1) and Slide Hammer 
C-3752 (2). 

41. Remove 3·4 (2) and 5·6 (1) shift fork pivot bolts 
from both sides of the front housing. 

I' 
i 



21 - 90 MANUAL TRANSMISSION .. GETRAG 238 - SERVICE INFORMATION ------DR 

42. Install Puller 9621 (1) with puller Plug 9621-2 (2) 
on front housing. Tighten puller bolts evenly and 
remove front housing from the mainshaft and 
countershaft. 

43. Remove 5-6 shift fork (3) and 3-4 shift fork (4). 
Then remove 5-6 shift rail (1) and 3-4 shift rail (2) 
from Fixture 9626. 

61S0S07b 
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44. Remove input shaft (1) from mainshaft (2). 

45. Remove input shaft bearing (1) from mainshaft 
(2). 

61504<15$ 

8154c282 
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46. Remove countershaft (2) from fixture (3). 

MAINSHAFT 
1. Remove fifth gear synchronizer clutch body (1) 

from 5-6 synchronizer hub (2). 
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2. Remove fifth gear synchronizer friction ring (1) from 
5-6 synchronizer hub (2). 

3. Remove 5-6 synchronizer steeve (1) from hub (2). 

4. Remove 5-6 synchronizer detents (1) from hub (2). 

81476f74 
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5. Remove 5-6 synchronizer hub (1) snap ring (2). 

6. Remove 5-6 synchronizer hub (1) with three jaw 
puller (2) and Button 9618-2 (3). Position jaws 
under sixth gear clutch body (4). 

8154C1b5 
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7. Remove sixth gear (1) from mainshaft (2). 

8. Remove sixth gear bearing (1) from mainshaft (2). 

9. Remove mainshaft center support bearing (1) from 
mainshaft (2). 

8154c22a 
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COUNTERSHAFT 

1. Remove countershaft center support bearing (1) 
from counter shaft (2). 

NOTE: Countershaft with 3-4 synchronizer, is ser
viced as an assembly except bearings. 

CENTER SUPPORT PLATE 
1. Remove center support (1) roller bearing race 

retainer (2). 

S1~7Q4 
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2. Remove mainshaft center support (1) bearing race 
with Remove/Installer 9668 (2) and Handle C4171. 

3. Remove countershaft center support (1) bearing 
race with Remove/Installer 9617 (2) and Handle 
C4171. 

614df716 
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FRONT HOUSING 

1. Remove mainshaft bearing retainer (1) and coun
tershaft bearing retainers (2). 

2. Remove mainshaft bearing and countershaft bear
ing with hammer and driver. 

REAR HOUSING 
1. Remove reverse idler gear shaft bolt (1) from hous

ing (2). 

814769BS 



DR It (1) from idler gear idler gear sha 2. Remove reverse 
(2). 

3. Remove reverse shaft support (2). idler gear (1) 

reverse idler gear 4. Remove (1) and bearing (2). 

21 - 99 
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5. Remove mainshaft bearing (1) retainer {2} bolts 
and remove retainer. 

6. Remove bearing from housing with a hammer and 
driver. 

7. Break plastic countershaft roller bearing cage with 
a screw driver. Then remove cage and roller bear
ing. 

8. Insert Puller 9585 through the countershaft roller 
bearing shell (1) and expand the tool (2) to grab 
the bottom (3) of the bearing shell (1). 

9. Remove countershaft roller bearing shell (1) from 
the rear housing with PuUer 9585 (2) and Slide 
Hammer C-637. 
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10. Remove shift rail roller bearing from rear housing 
(3) with Puller 9609 (1) and Slide Hammer C·637 
(2). 

CLEANING 

814dd2cc 

Clean gears, shafts, shift components and transmission housings with a standard parts cleaning solvent. Do not use 
acid or corrosive base solvents. Dry all parts except bearings with compressed air. 

Clean shaft bearings with a mild solvent such as MOPAR® degreasing solvent, Gunk® or similar solvents. Do not 
dry the bearings with compressed air. Allow the bearings to either air dry or wipe them dry with clean shop towels. 

INSPECTION 

NOTE: Minor corrosion, nicks, or pitting can be 
smoothed with 400 grit emery and polished out 
with crocus cloth. 

Bearings: Inspect roller bearings for wear, chips, 
cracks, flat-spots or brinnelling. Inspect sealed bear
ings, and verify bearings roll smoothly. 

Gears: Inspect for worn, chipped, or cracked teeth. 
Inspect bearing surfaces for wear or flat-spots. 

Mainshaft: Inspect for worn splines (1). snap ring 
grooves (2) and worn, chipped or cracked teeth (3). 
Inspect all bearing surfaces (4) for wear or flat-spots. 
Third and fourth gear (3) are serviced with 
mainshaft. 

81475792 
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Countershaft: Inspect all gears for worn, chipped or 
cracked teeth (1). Inspect 3-4 synchronizer assembly 
for wear (2). Inspect center support bearing surfaces 
(3) for wear or flat-spots. The countershaft with 3-4 
synchronizer is serviced as an assembly, except 
for bearings. 

Synchronizer components: Inspect for worn, 
chipped, or cracked teeth and burned or flaking off 
friction material. Synchronizers are serviced as an 
assembly. 

Input Shaft: Inspect input shaft bearing (1) and bear
ing surfaces for wear or flat-spots. Inspect input shaft 
splines (2) for wear. Inspect snap ring groove (3) for 
wear. Inspect fifth gear (4) for worn, chipped, or 
cracked teeth. 

Shift forks: Inspect shift forks (1) for distortion. 
Inspect fork shoes (2) for wear and fit shoes in syn
chronizer sleeve to ensure parts fit and work smoothly. 

81475788 

8154bd25 

8154bd02 
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Shift Rails: Inspect shift rails, bushings, and bearing 
for wear. Verify main shift rail (1) bearings (2) roll 
smoothly. 

Clutch Release Bearing Support: Inspect clutch 
release bearing support (1) release bearing slide sur
face (2) for damage. 

HousingfTail housing: Inspect sealing and mating 
surfaces are free of burrs and nicks. Inspect alignment 
dowels are tight and in good condition. Inspect shift 
rail bushings for wear. 

8153a66c 

81416«3 
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ASSEMBLY 

MAINSHAFT 
1. Install mains haft center support bearing (1) on 

mainshaft (2). 

2. Install sixth gear bearing (1) on mainshaft (2). 

8154c22a 

8147705d 
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3. Install sixth gear (1) on mainshaft (2). 

4. Install sixth gear clutch body (1) on sixth gear (2). 

5. Install sixth gear friction ring (1) on clutch body (2). 
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6. Install 5-6 synchronizer hub (1) on mainshaft with 
Installer W-262 (2). 

7. Install 5-6 synchronizer hub (1) snap ring (2). 
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8. Install 5-6 synchronizer detents (1) in hub (2). 

9. Install 5-6 synchronizer sleeve (1) on hub (2). 

NOTE: Align grooves in the sleeve with detents in 
hub. 

10. Install fifth gear synchronizer friction ring (1) on 
5-6 synchronizer hub (2). 

81476174 
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CENTER SUPPORT 

1. Install center support (1) countershaft roller bearing 
race with Installer/Remover 9617 (2) and Handle 
C-4171. 

2. Install center support (1) mainshaft roller bearing 
race with Installer/Remover 9668 (2) and Handle 
C-4171. 

614df722 

814df72d 



21 . 110 MANUAL TRANSMISSION· GETRAG 238 - SERVICE INFORMATION ----- DR 

3. Install center support (1) race retainer screw (2) 
and tighten to 22 N·m (16 ft. Ibs.). 

REAR HOUSING 
1. Install mainshaft bearing (1) in rear housing with 

hammer and driver. 

2. Install mainshaft bearing (1) retainer (2). Apply 
Mopar® Lock & Seal Adhesive or equivalent to 
retainer bolts and tighten to 10 N·m (88 in. Ibs.). 

614d1704 
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3. Install shift rail roller bearing (1) with Installer 8475 
(2). 

4. Install countershaft bearing with Installer 9624 (1) 
and Handle C-4171 (2). 

5. Install idler gear (1) in rear housing (2). 

81~ 
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. (1)' idler gear (2). 6. Install idler gear beanng In 

7. Install idler gear (1) shaft support (2). 

8. Install idler gear (2) shaft (1). 
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9. Install shaft bolt and align idler gear shaft (1) with 
shaft bolt (2). 

10. Apply Mopar® Lock & Seal Adhesive or equivalent 
to idler shaft bolt. Tighten bolt (1) in housing (2) to 
25 N·m (18 ft. Ibs.). 

81476d14 

61476985 
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FRONT HOUSING 

1. Install mainshaft and countershaft bearings in front 
housing with hammer and driver. 

2. Install mainshaft bearing retainer (1) and counter
shaft bearing retainers (2). Apply Mopar® Lock & 
Seal Adhesive or equivalent to retainer bolts and 
tighten to 10 N·m (88 in. Ibs.). 

3. Install mainshaft (1) and countershaft (2) in build 
Fixture 9626 (3). 



DR ----- MANUAL TRANSMISSION· GETRAG 238 - SERVICE INFORMATION 21 - 115 

4. Install input shaft bearing (1) on mainshaft (2). 

8154c282 

5. Install input shaft (1) on mainshaft (2). 

81504d5e 
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6. Install 5-6 shift rail (1) and 3-4 shift rail (2) in build 
Fixture 9626. Then install 5-6 shift fork (3) and 3-4 
shift fork (4) 

WARNING: Use tongs when handling heated com
ponents. Failure to follow these instructions will 
result in personal injury. 

CAUTION: A bearing heater (3) is used to heat 
Plug 9625 (1) and Plug 9619-1 (2). Use only a bear
ing heater/hat plate and follow manufacture's 
instructions. Heat components to 100 • 1 n Cel
sius (212° Min. .. 3500 Max Fahrenheit). Never use 
an open flame to heat components. Never leave 
components on heater for an extended amount of 
time. If component Is discolored after heating, the 
component has been overheated and must not be 
used. Failure to follow these instructions will 
result in component damage. 

7. Heat Plug 9625 (1) and Plug 9619-1 (2) to a max
imum of 177 Celsius (350° Fahrenheit) with bearing 
heater (3). 

6150507b 

815Odb8d 
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8. With tongs place heated Plug 9625 in countershaft 
bearing and heated Plug 9619-1 into mainshaft 
bearing. Allow plugs to heat bearings for two 
minutes. 

9. Remove Plug 9625 and Plug 9619 with welding 
gloves or tongs, then install front housing (1) on 
mainshaft and countershaft in fixture (2). 
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10. Apply Mopar® Lock & Seal Adhesive or equivalent 
to shift fork pivot bolts. Install 5-6 (1) and 3-4 (2) 
shift fork pivot bolts, in both sides of the front 
housing and tighten to 35 N·m (26 ft. Ibs.). 

NOTE: Verify shift fork pivot holes are aligned with 
pivot bolt holes before installing bolts. 

11. Install two detents (1) in the side of the front hous
ing (2). 
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FINAL ASSEMBLY 

1. Turn front housing (1) with fixture (2) over onto the 
front housing and remove fixture. 

2. Install intermediate plate (1) and two dowels (2). 
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3. Install intermediate plate (1) bolts (2) and tighten to 
22 N·m (16 ft. Ibs.). 

4. Install interlock plate washers (1) on support (2). 

5. Install interlock plate (2) and tighten bolts (1) to 10 
N·m (88 in. Ibs.). 
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6. Install second gear bearing (1) on mainshaft (2). 

7. Install second gear (1) on mainshaft (2). 

8. Install second gear inner friction ring (1) on second 
gear (2). 

815065f4 
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9. Install second gear outer friction ring (1) on second 
gear (2). 

10. Install second gear blocker ring (1) on second 
gear (2). 

81506686 

815066be 
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11. Align 1-2 synchronizer hub (1) with blocker ring on 
mainshaft and install hub with Installer 0-389 (2). 

NOTE: If 1·2 synchronizer hub is installed incor
rectly the snap ring groove will not be visible. 

12. Install 1-2 synchronizer hub (1) snap ring (2). 
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13. Install 1-2 synchronizer hub (1) detents (2). 

14. Install 1-2 synchronizer sleeve (2) on 1-2 hub (1). 

NOTE: Align grooves in the sleeve with detents in 
hub. 

15. Install first gear blocker ring (1) on 1-2 hub (2). 
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16. Install first gear outer friction ring (1) on 1-2 hub 
(2). 

17. Install first gear inner friction ring (1) on 1 ~2 hub 
(2). 

18. Install first gear bearing (1) on mainshaft (2). 

7J-~l~5~~' 
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19. Instan first gear (1) on mainshaft (2). 

WARNING: Use welding gloves or tongs when 
handling heated components. Failure to follow 
these instructions will result in personal injury. 

CAUTION: A bearing heater is used to heat reverse 
bearing race (1). Use only a bearing heater/hot 
plate and follow manufacturer's instructions. Heat 
components to 100 • 177 Celsius (2120 Min. - 3500 

Max Fahrenheit). Never use an open flame to heat 
components. Never leave components on heater 
for an extended amount of time. If component is 
discolored after heating, the component has been 
overheated and must not be used. Failure to fol· 
low these instructions will result in component 
damage. 

20. Heat reverse bearing race (1) with bearing heater 
(2) to a maximum of 177 Celsius (350° 
Fahrenheit). 

21. With welding gloves or tongs install reverse bear
ing race (1) on mainshaft (2). 

81539676 
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22. Install reverse gear bearing (1) on bearing race 
(2). 

23. Install reverse gear (1) on mainshaft (2). 

24. Install reverse gear frictionlblocker ring (1) on 
reverse gear (2). 
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25. Install reverse synchronizer detents (1) in reverse 
hub (2). 

26. Install reverse synchronizer sleeve (1) on reverse 
hub (2). 

NOTE: Align grooves in the sleeve with detents in 
hub. 

27. Install reverse gear synchronizer hub (1) with 
Installer D-389 (2). 

8150911 b 
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28. Install main shift rail (1) bearings (2) on main shift 
rail. 

29. Install main shift rail (1) through rail support (2) 
and housing, then rotate counterclockwise into 
place. 

30. Install 1-2 shift fork then, install 1-2 shift rail (2) 
into shift fork and housing. Install shift fork roll pin 
(1 ). 

8153a66c 
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31. Install reverse shift rail (1) into the housing. Then 
install reverse shift fork (2) and pull shift rail (1) 
up into the shift fork. 

32. Install reverse shift fork roll pin (1). 

WARNING: Use tongs when handling heated com
ponents. Failure to follow these instructions will 
result in personal injury. 

CAUTION: A bearing heater (2) is used to heat 
Plug 9619-2 (1). Use only a bearing heaterlhot 
plate and follow manufacturer's instructions. Heat 
components to 100 - 1n Celsius (2120 Min ... 3500 

Max Fahrenheit). Never use an open flame to heat 
components. Never leave components on heater 
for an extended amount of time. If component is 
discolored after heating, the component has been 
overheated and must not be used. Failure to fol
low these instructions will result in component 
damage. 

33. Heat Plug 9619-2 (1) with bearing heater (2) to a 
maximum of 177 Celsius (3500 Fahrenheit). 

61S3b019 

'--------, .. _---- ... - .--~ 

r;--
Il----CJ 

o ----~=:::=_______ 

8150dba6 
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34. With tongs place Plug 9619·2 in rear housing 
mainshaft bearing (2). Allow plug to heat bearing 
for two minutes. 

35. Apply a bead of Mopar® Gasket Maker or equiv
alent to the front housing sealing surface. 

36. Remove plug and install rear housing (1) on front 
housing (2). 

37. Install housing bolts and tighten to 22 N·m (16 ft. 
Ibs.). 

38. Install output shaft seal in rear housing (1) with 
Installer 9629 (2). 
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39. Install 4x4 transmission output shaft nut with 
Socket 9584 and tighten to 200 N·m (147 ft. Ibs.). 
Then loosen nut and tighten to 170 N·m (125 ft. 
Ibs.). 

40. Drive output shaft flange onto the output shaft 
with Installer 0-389. 

41. Install 4x2 transmission output shaft flange (1) 
and tighten bolt (2) to 200 N·m (147 ft. Ibs.). Then 
loosen bolt and tighten to 170 N·m (125 ft. Ibs.). 
Remove Wrench 9586 from input shaft. 

42. Install two detent plugs in the top of the rear 
housing. 

43. Install large detent plunger (1) and spring (2) in 
the side of the rear housing. 

81477a96 
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44. Install large detent plug (1) in the side of the rear 
housing (2). 

45. Install back up lamp switch (1) and tighten bolt (2) 
to 10 N·m (88 in. Ibs.). Then lay -transmission 
down on bench. 

46. Install input shaft (1) snap ring (2). 

o 

61477aa5 

8153a5d6 



21 - 134 MANUAL TRANSMISSION . GETRAG 238 - SERVICE INFORMATION ----- DR 

47. Install input shaft seal in front housing with 
Installer 9620 (1) and Tube C-3717 (2). 

48. Install clutch bearing release support (1) and 
tighten bolts (2) to 10 N·m (88 in. Ibs.). 

49. Install Wrench 9586 (1) on input shaft (2). 

81500315 
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50. Install countershaft bolt (1) in front housing. 
Tighten bolt (1) to 90 N·m (66 ft. Ibs.). 

51. Install countershaft plug in front housing (1) with 
Installer 9622 (2) and Handle C-4171. 

52. Install the cover plate for the second shift tower 
location, if necessary. 

53. Apply Mopar® Lock & Seal or equivalent to shifter 
sQcket threads and install shifter socket (1). 
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INSTALLATION 
1. Clean transmission front housing mounting surface. 

2. Apply light coat of Mopar high temperature bearing 
grease or equivalent to contact surtaces of follow
ing components: 

• release fork (1) ball stud (2) 

• release bearing slide surtace (3) 

• input shaft splines (4) 

• release bearing bore (5) 
• propeller shaft Slip yoke. 

3. Support and secure transmission to jack. 

4. Raise and align transmission input shaft with clutch 
disc, then slide transmission into place. 

5. Verify front housing is fully seated. Install transmis
sion bolts without washers (1) and tighten bolts into 
the engine to 41 N·m (30 ft. Ibs.). Tighten the bolts 
with washers (2) into the transmission to 68 N·m 
(50 ft. Ibs.). 

6. Install rear crossmember (1) and tighten nuts to 
102 N·m (75 ft. Ibs.). 

7. Install transmission rear mount {2} bolts and tighten 
to 68 N·m (50 ft. Ibs.). 

80d20ee8 

BOd20B33 
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8. Install front dust shield (1) tighten bolt to 4.5 N·m 
(40 in. Ibs.). 

9. Install structural cover (3) to transmission bolts and 
tighten to 54 N·m (40 ft Ibs.). 

10. Install starter motor (2). 

11. Install suspension crossmember (4) and tighten 
nuts to 102 N·m (75 ft. Ibs.). 

12. Connect transmission harnesses to clips on case 
and connect switches. 

13. Install slave cylinder (2) and tighten cylinder nuts 
(1) to 23 N·m (200 in. Ibs.). 

14. Install transfer case and transfer case linkage if 
equipped. 

15. Remove transmission jack. 

16. Install propeller shaft/shafts with reference marks 
aligned. 

17. Install exhaust on the exhaust manifolds. 

18. Fill transmission with lubricant. Correct fill level is 
to bottom edge of fill plug hole. 

19. Install inner shift boot, extension lever. console, 
boot and shift knob. 

SPECIFICATIONS 

GETRAG 238 

TORQUE 

DESCRIPTION 

Drain Plug 

Fill Plug 

Shift Tower Bolts 

k Up Lamp Switch Bolt 

4x2 Output Flange Bolt 

4x4 Output Shaft Nut 

Housing Bolts 

k Plate Bo Its 

i Intermediate Support Bolts 

Intermediate Support Race 
Retainer Bolt 

Countershaft Bolt 

N·m 

50 

50 

10 

10 

200 then loosen and 
tighten to 170 

200 then loosen and 
tighten to 170 

22 

10 

22 

22 

90 

Ft. Lbs. In. Lbs. 

37 -
37 -
- 88 

- 88 

147 then loosen and -tighten to 125 

147 then loosen and -tighten to 125 

16 -
- 88 

16 -

16 -

66 -
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DESCRIPTION N·m Ft. Lb •. In. Lbs. 

Reverse Idler Gear Shaft 
25 18 

Bolt 
~ 

Mainshaft. Countershaft 
10 88 

Bearing Retainer Bolts -
Input Shaft Retainer Bolts 10 - 88 

Shift Fork Pivot Bolts 35 26 -
Support Bracket to Trans 

54 40 ~ 

Bolts 

GEAR RATIO 

GEAR RATIO 

FIRST 4.23 

SECOND 2.53 

THIRD 1.67 

FOURTH 1.23 

FIFTH 1.00 

SIXTH 0.79 

REVERSE 3.84 
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SPECIAL TOOLS 

MANUAL TRANSMISSION - GETRAG 
238 

INSTALLER C-3717 

SLIDE HAMMER C-3752 

SLIDE HAMMER C-637 

o 
INSTALLER 0-389 

INSTALLER W-262 

INSTALLER 8475 

DETENT PULLER 8870 

PULLER 8992 
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BRIDGE 938 WRENCH 9586 

DETENT PULLER 9583 PULLER 9609 

SOCKET 9584 REMOVERnNSTALLER 9617 

PULLER 9585 PULLER 9618 
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BUTTON 9618-2 INSTALLER 9622 

HEAT PLUG 9619-1 & 9619-2 INSTALLER 9624 

INSTALLER 9620 HEAT PLUG 9625 

PULLER 9621 FIXTURE 9626 
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PULLER ADAPTER 9627 REMOVERIINSTALLER 9668 

PULLER ADAPTER 9628 

INSTALLER 9629 

REMOVER 9667 
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AUTOMATIC TRANSMISSION 42RLE • ELEC-rRICAL 
DIAGNOSTICS 
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P0122-TPS/APP CIRCUIT LOW 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The powertrain controller receives the throttle position signal from the Throttle Position Sensor (TPS). The controller 
provides the TPS with a 5 volt pull up and a sensor ground. The signal is checked for being out of range as well 
as for intermittent operation (excessive signal changes). The engine controller transmits the throttle value onto the 
Bus. Most engine controllers will calculate the throttle value if the throttle signal is lost. If an error is detected by the 
transmission controller and the throttle value is available on the Bus, the Bus value will be used, normal operation 
will continue, and a TPS code will be set. If an error is detected and the throttle value is not available on the Bus, 
normal operation will be discontinued, a TPS DTC will be sett and the MIL will be turned on after 5 minutes of 
calculated operation . 

• When Monitored: 
Continuously with the ignition on and engine running . 

• Set Condition: 
This DTC will set if the monitored TPS voltage drops below .078 volts for the period of 0.48 seconds. 

RELATED TPS ENGINE DTCS PRESENT 

POWERTRAIN CONTROL MODULE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEJAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. DETERMINING IF RELATED ENGINE TPS DTCS ARE PRESENT 

With the scan tool, check Engine DTCs, including pending DTCs and one trip failures. 

Are there any Engine TPS DTCs present? 

Ves »Refer to the Driveability category and perform the appropriate diagnostic procedure. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, record the Event Data to help identify the conditions in which the DTC was set. 
With the scan tool, erase Transmission DTCs. 

NOTE: Clearing DTCs does NOT erase the Event Data. To erase the Event Data you must either perform a 
Quick Learn procedure or battery disconn'ect (if available) with the scan tool, or manually disconnect the 
battery. Whatever method used might reset certain learned transmission values to controller defaults and 
may cause poor shift quality until those values are relearned. 
Drive the vehicle and try to duplicate the conditions in which the DTC was reported by the Event Data. 
With the scan tool, read Transmission DTCs. 

Does this DTC reset? 

Yes »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for Ser
vice Information Tune-ups or Service Bulletins for any possible causes that may apply. If no problems 
are found, replace and program the PCM per the Service Information. With the scan tool, perform Quick 
Learn. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 3 



21 - 146 AUTOMATIC TRANSMISSION 42RLE - ELECTRICAL DIAGNOSTICS ------ DR 

3. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Pay particular attention to the TPS signal and sensor ground circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
Check for any Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0123-TPS/APP CIRCUIT HIGH 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The powertrain controller receives the throttle position signal from the Throttle Position Sensor (TPS). The controller 
provides the TPS with a 5 volt pull up and a sensor ground. The signal is checked for being out of range as well 
as for intermittent operation (excessive signal changes). The engine controller transmits the throttle value onto the 
Bus. Most engine controllers will calculate the throttle value if the throttle signal is lost. If an error is detected by the 
transmission controller and the throttle value is available on the Bus, the Bus value will be used, normal operation 
will continue, and a TPS code will be set. If an error is detected and the throttle value is not available on the Bus, 
normal operation will be discontinued, a TPS DTC will be set, and the MIL will be turned on after 5 minutes of 
calculated operation . 

• When Monitored: 
Continuously with the ignition on and engine running . 

• Set Condition: 
This DTC will set if the monitored TPS voltage rises above 4.94 volts for the period of 0.48 seconds. 

RELATED TPS ENGINE DTCS PRESENT 

POWERTRAIN CONTROL MODULE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONfTRANSAXLElAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. DETERMINING IF RELATED ENGINE TPS DTCS ARE PRESENT 

With the scan tool, check Engine DTCs, including pending DTCs and one trip failures. 

Are there any Engine TPS DTCs present? 

Yes »Refer to the Driveability category and perform the appropriate diagnostic procedure. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 2 

2. CHECK TO SEE IF DTC IS CURRENT 

With the scan tool, record the Event Data to help identify the conditions in which the DTC was set. 
With the scan tool, erase Transmission DTCs. 

NOTE: Clearing DTCs does NOT erase the Event Data. To erase the Event Data you must either perform a 
Quick Learn procedure or battery disconnect (if available) with the scan tool, or manually disconnect the 
battery. Whatever method used might reset certain learned transmission values to controller defaults and 
may cause poor shift quality until those values are relearned. 
Drive the vehiCle and try to duplicate the conditions in which the DTC was reported by the Event Data. 
With the scan tool, read Transmission DTCs. 

Does this DTC reset? 

Yes »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for Ser
vice Information Tune-ups or Service Bulletins for any possible causes that may apply. If no problems 
are found, replace and program the PCM per the Service Information. With the scan tool, perform Quick 
Learn. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 3 
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3. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Pay particular attention to the TPS signal and sensor ground circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Check for any Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0124-TPS/APP INTERMITTENT 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The powertrain controller receives the throttle position signal from the Throttle Position Sensor (TPS). The controller 
provides the TPS with a 5 volt pull up and a sensor ground. The signal is checked for being out of range as well 
as for intermittent operation (excessive signal changes). The engine controller transmits the throttle value onto the 
Bus. Most engine controllers will calculate the throttle value if the throttle signal is lost. If an error is detected by the 
transmission controller and the throttle value is available on the Bus, the Bus value will be used, normal operation 
will continue, and a TPS code will be set. If an error is detected and the throttle value is not available on the Bus, 
normal operation will be discontinued, a TPS DTC will be set, and the MIL will be turned on after 5 minutes of 
calculated operation. 

• When Monitored: 
Continuously with the ignition on and engine running . 

• Set Condition: 
This DTC will set if the monitored TPS throttle angle between the angles of 6° and 120° and the degree 
change is greater than 5° within a period of less than 7.0 ms. 

RELATED TPS ENGINE DTCS PRESENT 

THROTTLE POSITION SENSOR 

POWERTRAIN CONTROL MODULE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF RELATED ENGINE TPS DTCS ARE PRESENT 

With the scan tool, check Engine DTCs, including pending DTCs and one trip failures. 

Are there any Engine TPS DTCs present? 

Yes »Refer to the Driveability category and perform the appropriate diagnostic procedure. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 • TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, record the Event Data to help identify the conditions in which the DTC was set. 
With the scan tool, erase Transmission DTCs. 

NOTE: Clearing DTCs does NOT erase the Event Data. To erase the Event Data you must either perform a 
Quick Learn procedure or battery disconnect (if available) with the scan tool, or manually disconnect the 
battery. Whatever method used might reset certain learned transmission values to controller defaults and 
may cause poor shift quality until those values are relearned. 
Drive the vehicle and try to duplicate the conditions in which the DTC was reported by the Event Data. 
With the scan tool, read Transmission DTCs. 

Does this DTC reset? 

Yes »Go to 3 

No »Go to 4 
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3. CHECK THE THROTTLE POSITION SENSOR OPERATION 

on, engine not running. 
With the scan tool, under Transmission Sensors, monitor the TPS voltage in the following step. 
Slowly open and close the throttle while checking for erratic voltage changes. 

Did the TPS voltage change smooth and consistent? 

Yes »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for Ser
vice Information Tune-ups or Service Bulletins for any possible causes that may apply_ If no problems 
are found, replace and program xthe PCM per the Service Information. With the scan tool, perform 
Quick Learn. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Replace the Throttle Position Sensor per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

4. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Pay particular attention to the TPS signal and sensor ground circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0218 .. HIGH TEMPERATURE OPERATION ACTIVATED 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The DTC is an informational code only and is being set to aid the technician in determining root cause of a cus
tomer driveability issue. The code is also intended to alert the technician to determine if a cooling system malfunc
tion has occurred or if an additional transmission air to oil cooler should be added to the vehicle if the customer 
regularly drives in a manner that overheats the transmission . 

• When Monitored: 
Whenever the engine is running . 

• Set Condition: 
Immediately when an Overheat shift schedule is activated when the Transmission Oil Temperature reaches 
1150 C (240° F). 

ENGINE COOLING SYSTEM OPERATION 

TRANSMISSION OIL COOLER PLUGGED 

Possible Causes 

HIGH TEMPERATURE OPERATIONS ACTIVATED 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK ENGINE COOLING SYSTEM 

Perform Engine Cooling System diagnostics per the Service Information. 

Is the Engine Cooling System functioning properly? 

Yes »Go to 2 

No »Repair the cause of the engine overheating. Refer to the Service Information for the related diagnostic 
or repair procedures. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

2. TRANSMISSION OIL COOLER RESTRICTED 

Check the Transmission Oil Cooler Flow in accordance with the Service Information. 

Is the transmission oil cooler restricted or plugged? 

Yes »Repair the cause of the plugged Transmission Oil Cooler as necessary and repair or replace the Trans-
mission Oil Cooler per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 3 
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3. HIGH TEMPERATURE OPERATION 

This DTC is an informational DTC designed to aid the Technician in diagnosing shift quality complaints. 
This DTC indicates that the transmission has been operating in the "Overheat" shift schedule which may generate 
a customer complaint. 
The customer driving patterns may indicate the need for an additional transmission oil cooler. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
Check for any Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 

If there are no possible causes remaining, view repair. 

Repair 
Repair the cause of transmission overheating per the Service Information. 

Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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Theory of Operation 
Transmission damage may occur if there is insufficient supply voltage to properly control the solenoids. To prevent 
this possibility, the battery voltage is monitored and the system is placed in logical limp-in if the battery voltage 
drops below the limit. 

• When Monitored: 
With the engine running and the PCM has closed the Transmission Control Relay. 

• Set Condition: 
If the battery voltage of the Transmission Control Relay Output Sense circuit(s) to the PCM is less than 10.0 
volts for the period of 15 seconds. Note: P0562 generally indicates a gradually falling battery voltage or a 
resistive connection(s) to the PCM. The DTC will also set if the battery voltage sensed at the PCM is less than 
6.5 volts for 200ms or when Transmission Control Relay Output circuits are less than 7.2 volts for 200ms. 

Possible Causes 

RELATED CHARGING SYSTEM DTCS 

(Z908) OR (Z977) GROUND CIRCUIT OPEN OR HIGH RESISTANCE 

(A104) FUSED 8(+) CIRCUIT OPEN OR HIGH RESISTANCE 

(T16) TRANSMISSION CONTROL OUTPUT TO TCM OPEN OR HIGH RESISTANCE 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Theory of Operation 
Transmission damage may occur if there is insufficient supply voltage to properly control the solenoids. To prevent 
this possibility, the battery voltage is monitored and the system is placed in logical limp-in if the battery voltage 
drops below the limit. 

Diagnostic Test 

1. CHECK FOR RELATED CHARGING SYSTEM DTCS 

With the scan tool, read the Engine DTCs. 

Are there any Charging System related DTCs present? 

Yes »Refer to the Charging System category and repair any Charging System DTCs before proceeding. After 
repairing the Charging System DTCs, perform the Transmission Verification test to verity the transmis
sion and or controller was not damaged. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 2 

2. CHECK FOR TIPM DTCS 

NOTE: Generator, battery, and charging system must be fully functional before performing this test. 
With the scan tool, read TIPM DTCs. . 

Are there any TIPM TCM Power Control Circuit DTCs present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 3 
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3. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 0 for this DTC? 

Ves »Go to 4 

No »Go to 6 

4. CHECK THE (Z908) AND (Z9n) GROUND CIRCUITS FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Using a 12-volt test light connected to 12-volts, check the (Z908) and 
(Z977) Ground circuits in the appropriate terminals of Miller tool #8815. 

NOTE: The test light must illuminate brightly. Compare the bright
ness to that of a direct connection to the battery. 

Does the test light illuminate brightly for all the Ground cir
cuits? 

Yes »Go to 5 

No »Repair the (Z908) and/or (Z977) Ground circuit for an open 
circuit or high resistance. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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5. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid/pressure Switch Assembly har
ness connector. 
Disconnect the Line Pressure SensorNariable Force Solenoid Assembly 
harness connector (if equipped). 
Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 
Using a 12-volt test light connected to ground, check all (T16) Trans
mission Control Output circuits. 

NOTE: The (T16) Transmission Control Output circuit branches off 
to both Transmission Solenoid/Pressure Switch Assembly, PCM 
and (if equipped) the Line Pressure SensorNariable Force Solenoid 
Assembly. 

Does the test light illuminate brightly while cycling on and off 
on all (T16) Transmission Control Output circuits? 

Yes »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, ,or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace and pro
gram the PCM per the Service Information. With the scan 
tool, perform Quick Learn. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEJ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

6. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for shorts and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEJ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0602·CONTROL MODULE PROGRAMMING ERROR/NOT PROGRAMMED 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The controller is programmed during manufacturing with generic software to facilitate testing. This software does not 
have the proper calibrations to control a transmission in a vehicle. The check for generic software is made at power
up. If generic software is found, the MIL will light immediately and the MIL will stay on even if the fault is cleared, 
until the proper software is installed. Note: Transmission will be placed in limp-in mode. 

• When Monitored: 
Check for generic software is made at power-up. 

• Set Con dition: 
If generic software is found, the MIL will light immediately. This DTC is designed to signal the technician that 
the controller still has generic software installed. 

Possible Causes 

PCM - PROGRAMMING ERROR 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1 . CONTROL MODULE PROGRAMMING ERROR 

NOTE: Controller is programmed with generic software and will not allow the correct vehicle Powertrain 
management. 
Record the controller part number. 
Update the controller with the correct software in accordance with the Service Information. 

Verify that the controller updated successfully. 

Test Complete 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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P0604-INTERNAL CONTROL MODULE RAM 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
After the controller is reset, the microprocessor checks the integrity of each RAM location by writing to it and read
ing back from it. The read value should be the same as the written value. MIL on after 10 seconds of vehicle oper
ation and transmission will be placed in limp-in . 

• When Monitored: 
One time after the ignition key is turned to the run position . 

• Set Condition: 
The read value does not match the written value in any RAM location. 

i PCM - INTERNAL ERROR 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. PCM - INTERNAL ERROR 

If there are no possible causes remaining, view repair. 

Repair 
Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for Ser
vice Information Tune-ups or Service Bulletins for any possible causes that may apply. If no problems 
are found, replace and program the PCM per the Service Information. With the scan tool, perform Quick 
Learn. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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P0605-INTERNAL CONTROL MODULE ROM 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
After the controller is reset, the microprocessor checks the integrity of the program memory (ROM). A checksum is 
calculated by adding all used bytes in the program memory. The sum should be the same as a known constant 
stored in memory. MIL on after 10 seconds of vehicle operation and transmission will be placed in limp-in. 

• When Monitored: 
One time after the ignition key is turned to the run position . 

• Set Condition: 
If the ROM checksum does not match a known constant. 

I PCM - INTERNAL ERROR 

Possible Causes 

Always perform the Pre"Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 • TRANSMIS
SIONfTRANSAXLElAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. PCM· INTERNAL ERROR 

Using the schematics as a guide, inspect the wiring and connectors. Repair as necessary. Pay particular attention 
to all power and ground circuits. 

If there are no possible causes remaining, view repair. 

Repair 
Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for Ser
vice Information Tune-ups or Service Bulletins for any possible causes that may apply_ If no problems 
are found, replace and program the PCM per the Service Information. With the scan tool, perform Quick 
Learn. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 



21 - 160 AUTOMATIC TRANSMISSION 42RLE - ELECTRICAL DIAGNOSTICS ------ DR 

P0613-INTERNAL TRANSMISSION PROCESSOR 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The internal watchdog is a separate hardware circuit which continuously monitors the microprocessor. To make sure 
the transmission is operating properly, the watchdog must receive a signal from the microprocessor within a specific 
time window. MIL on after 10 seconds of vehicle operation and transmission will be placed in limp-in . 

• When Monitored: 
After the ignition key is turned to the run position and 60 seconds thereafter . 

• Set Condition: 
Either of the following conditions occur 3 times in less than 590 milliseconds: The watchdog line remains high 
after the watchdog test or the transmission relay coil is energized and remains on after the watchdog delay 
expires. 

I PCM - INTERNAL ERROR 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONlTRANSAXLElAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. PCM - INTERNAL ERROR 

Using the schematics as a guide, inspect the wiring and connectors. Repair as necessary. Pay particular attention 
to all power and ground circuits . 

• f there are no possible causes remaining, view repair. 

Repair 
Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrOSion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for Ser
vice Information Tune-ups or Service Bulletins for any possible causes that may apply. If no problems 
are found, replace and program the PCM per the Service Information. With the scan tool, perform Quick 
Learn. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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Theory of Operation 
The C1 through C4 (T41, T42, T3, and T1) sense circuits communicate the shift lever position to the PCM. Each 
circuit is terminated at the transmission with a switch. Each switch can be either open or closed, depending on the 
shift lever position. The PCM can decode this information and determine the shift lever position. Each shift lever 
position has a certain combination of switches, which will be open and closed, this is called a PRNDL code. There 
are 4 switches, therefore: there are many possible combinations of open and closed switches (codes). However, 
there are only 9 valid codes (8 for AutoStick), one for each gear position and three recognized between gear codes. 
The remainder of the codes should never occur, these are called invalid codes. The following chart shows the nor
mal switch states for each shift lever position . 

• When Monitored: 
Continuously with the ignition on . 

• Set Condition: 
The DTC will set if the controller detects an invalid PRNDL code which lasts for more than 0.042 seconds. 

SHIFTER OUT OF ADJUSTMENT 

TRS SENSE CIRCUIT OPEN 

TRS SENSE CIRCUIT SHORT TO GROUND 

TRS SENSE CIRCUIT SHORT TO VOLTAGE' 

METAL DEBRIS IN OIL PAN 

TRANSMISSION RANGE SENSOR 

POWERTRAIN CONTROL MODULE 

Possible Causes 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - 42RL£ - STANDARD PROCEDURE) 

TRS SWITCH STATES 

SLP T41 (C1) T42 (C2) T3 (C3) T1 (C4) 

P CLOSED CLOSED CLOSED OPEN 

R OPEN CLOSED OPEN OPEN 

N CLOSED CLOSED OPEN CLOSED 

00 OPEN OPEN OPEN CLOSED 

3 (or AUTOSTICK 
OPEN OPEN CLOSED OPEN 

(ERS) if equipped) 

L OPEN CLOSED CLOSED CLOSED 

SHIFT LEVER ERROR CODES REPORTED BY SCAN TOOL 

ERROR CODE SWITCH CIRCUIT STUCK SWITCH POSITION 

1 T1 (C4) OPEN 

2 T1 (C4) CLOSED 

3 T3 (C3) OPEN 

4 T3 (C3) CLOSED 

5 T42 (C2) OPEN 

6 T42 (C2) CLOSED 

7 T41 (C1) OPEN 

8 T41 (C1) CLOSED 

11 oorrow HAUL (if equipped) OPEN 
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ERROR CODE SWITCH CIRCUIT STUCK SWITCH POSITION 

12 ODfTOW HAUL (if equipped) CLOSED 

Diagnostic Test 

1. CHECK IF THE DTC IS CURRENT 

With the scan tool, perform the Shift Lever Position Test. 

Select the test outcome from the following: 

Test passes: 
Go to 6 

Test fails with Error Code: 
Go to 2 

Test fails without Error Code: 
Perform the Gearshift Adjustment Procedure per the Service Information. 
Perform the PRNDL FAULT CLEARING PROCEDURE (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

2. CHECK THE TRANSMISSION SOLENOIDITRS ASSEMBLY 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
Ignition on, engine not running. 
With the scan tool, perform the Shift Lever Position Test. 
When the scan tool instructs you to put the Gear Selector in a particular pOSition, you must do so using the selector 
switch on the Transmission Simulator. 
The LED for the gear position in question must be illuminated on the Transmission Simulator prior to pressing 
"ENTER'! on the scan tool. 

NOTE: When the scan tool requests the OlD off button be depressed (if equipped) , you must use the 010 
OFF button in the vehicle or you will fail the Shift Lever Position Test with an error code 11 or OD-TOWI 
HALL STUCK OPEN. 

NOTE: If the Shift Lever Position test fails, make sure to note the identification of the TRS Sense circuit for 
future reference. 

Did the Shift Lever Position test pass? 

Yes »Remove the Oil Pan and Main Valve Body Assembly per the Service Information. Check for metal debris 
on top of the TRS Assembly. If debris is present, determine the cause of the debris and repair the trans
mission as necessary. If no problems are found, replace the Transmission TRS Assembly per the Ser
vice Information. 
Perform the PRNDL FAULT CLEARING PROCEDURE (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 3 
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3. TRS SENSE CIRCUIT OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM harness connectors and install Miller tool #8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller tool #8815 to perform diagno
sis. 
Measure the resistance of the identified (T41 , T42, T3, or T1) TRS Sense circuit, from the Transmission Solenoidl 
TRS Assembly harness connector to the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the identified (T41 , T42, T3, or T1) TRS Sense circuit for an open. 
Perform the PRNDL FAULT CLEARING PROCEDURE (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 4 

4. TRS SENSE CIRCUIT SHORT TO GROUND 

Measure the resistance between ground and the identified (T41. T42, T3, or T1) TRS Sense circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the identified (T41 , T42, T3, or T1)TRS Sense circuit for a short to ground. 
Perform the PRNDL FAULT CLEARING PROCEDURE (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 5 

5. TRS SENSE CIRCUIT SHORT TO ANOTHER CIRCUIT 

Measure the resistance between the identified (T41 , T42, T3, or T1) TRS Sense circuit and all other circuits in the 
Transmission SolenoidlTRS Assembly harness connector. 

Is the resistance below 100k ohms between the identified (T41, T42, T3, or T1) TRS Sense circuit and 
any other circuit(s) in the Transmission SolenoidlTRS Assembly harness connector? 

Yes »Repair the identified (T41 , T42, T3, or T1) TRS Sense circuit for a short to another circuit(s). 
Perform the PRNDL FAULT CLEARING PROCEDURE (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace and program the PCM per the Service Information. With the scan tool, perform Quick 
Learn. 
Perform the PRNDL FAULT CLEARING PROCEDURE (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

6. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the PRNDL FAULT CLEARING PROCEDURE (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The temperature sensor is used to sense the temperature of the transmission fluid. Transmission fluid temperature 
can affect shift quality, torque converter operation and when or if some diagnostics are run. A failed temperature 
sensor could affect the OBD diagnostics. If a problem occurs in the transmission temperature sensor circuit, trans
mission temperature will be based on a calculated value . 

• When Monitored: 
Continuously with the ignition on and engine running . 

• Set Condition: 
DTC will set when the transmission temperature does not reach a normal operating temperature within a given 
time frame. Time is variable due to ambient temperature. Approximate DTC set time is 10 to 35 minutes. The 
following are starting temperature to warm up times to set this DTC: starting temperature -400 C (-400 F) warm 
up time 35 minutes, starting temperature -280 C ( -200 F) 25 minutes, starting temperature -6.6° C (200 F) 20 
minutes, starting temperature 15.5 0 C (600 F) 10 minutes. When the fault is set, calculated temperature is 
substituted for measured temperature, however the DTC is stored only after three consecutive occurrences. 

Possible Causes 

RELATED TRANSMISSION TEMPERATURE DTCS PRESENT 

TRANSMISSION TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1 . DETERMINE IF RELATED TRANSMISSION TEMPERATURE DTCS ARE PRESENT 

With the scan tool, check Transmission DTCs. 

Are there any other Transmission Temperature Sensor related DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate diagnostic procedure. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read OTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 3 

No »Go to 4 

3 . PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
Ignition on, engine not running. 
With the Transmission Simulator, turn the InpuVOutput switch to OFF. 
With the scan tool, monitor the Transmission Temperature voltage while turning the Thermistor Voltage switch to all 
three positions on the Transmission Simulator. 
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Compare the scan tool readings with the numbers listed on the Transmission Simulator. 

Do the readings on the Transmission Simulator match the scan tool readings ± 0.2 volts? 

Yes »Replace Transmission Temperature Sensor (TRS Assembly) per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for any 
Service Bulletins and S.T.A.R. ON-LINE for any possible causes that may apply. If no problems are 
found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

4. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The temperature sensor is used to sense the temperature of the transmission fluid. Transmission fluid temperature 
can affect shift quality, torque converter operation and when or if some diagnostics are run. A failed temperature 
sensor could affect the OBD diagnostics. If a problem occurs in the transmission temperature sensor circuit, trans
mission temperature will be based on a calculated value . 

• When Monitored: 
Continuously with the ignition on and engine running . 

• Set Condition: 
The DTC will set when the monitored Temperature Sensor voltage drops below 0.078 volts for the period of 
1.45 seconds. When the tault is set, calculated temperature is substituted for measured temperature, however 
the fault code is stored only after three consecutive occurrences of the fault. 

Possible Causes 

RELATED DTCS PRESENT 

(T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

TRANSMISSION TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. DETERMINE IF RELATED DTCS ARE PRESENT 

With the scan tool, check Transmission DTCs. 

Are there any Speed Sensor DTCs present? 

Ves »Refer to the Transmission category and perform the appropriate diagnostic procedure. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Ves »Go to 3 

No »Go to 5 

3. CHECK THE PCM AND WIRING WITH THE TRANSMISSION SIMULATOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator. Miller tool #8333 and the Electronic Transmission Adapter kit. 
Ignition on, engine not running. 

With the Transmission Simulator, turn the Input/Output switch to OFF. 
With the scan tool, monitor the Transmission Temperature voltage while turning the Thermistor Voltage switch to all 
three positions on the Transmission Simulator. 
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Compare the scan tool readings with the numbers listed on the Transmission Simulator. 

Do the readings on the Transmission Simulator match the scan tool readings :t 0.2 volts? 

Yes »Replace Transmission Temperature Sensor (TRS Assembly) per the Service Information. 

Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 4 

4. CHECK THE (T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO 
GROUND 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 
Disconnect the TRS harness connector. [] -@ID 
CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance between ground and the (T54) Transmission 
Temperature Sensor Signal circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T54) Transmission Temperature Sensor Signal 
circuit for a short to ground. 

Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for Service Information Tune-ups or 
Service Bulletins for any possible causes that may apply. If 
no problems are found, replace the PCM per the Service 
Information. With the scan tool, perform Quick Learn. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLEIAUTOMATIC -
42RLE - STANDARD PROCEDURE) 

5. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
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With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
Check for any Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
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Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The temperature sensor is used to sense the temperature of the transmission fluid. Transmission fluid temperature 
can affect shift quality, torque converter operation and when or if some diagnostics are run. A failed temperature 
sensor could affect the OBD diagnostics. If a problem occurs in the transmission temperature sensor circuit, trans
mission temperature will be based on a calculated value. 

• When Mon itored: 
Cont'lnuously with the ignition on and engine running . 

• Set Condition: 
The DTC will set when the monitored Temperature Sensor voltage rises above 4.94 volts for the period of 1.45 
seconds. When the fault is set, calculated temperature is substituted for measured temperature, however the 
fault code is stored only after three consecutive occurrences of the fault. 

Possible Causes 

(K900) SENSOR GROUND OPEN 

(T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT OPEN 

(TS4) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 

TRANSMISSION TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONfTRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

1. CHECK IF THE OTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 2 

No »Go to 6 

2. CHECK THE PCM AND WIRING WITH THE TRANSMISSION SIMULATOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit 8333-1A. 
Ignition on, engine not running. 
With the Transmission Simulator, turn the Input/Output switch to OFF. 
With the scan tool, monitor the Transmission Temperature voltage while turning the Thermistor Voltage switch to all 
three positions on the Transmission Simulator. 
Compare the scan tool readings with the numbers listed on the Transmission Simulator. 

Do the readings on the Transmission Simulator match the scan tool readings ± 0.2 volts? 

Ves »Replace Transmission Temperature Sensor (TRS Assembly) per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMJSSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 3 
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3. CHECK THE (T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT FOR AN OPEN 

Turn the ignition off- to the lock position. 

Disconnect the PCM C4 harness connector. 
Disconnect the TRS harness connector 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the Transmission Temperature Sensor Signal 
circuit between the TRS harness connector and the appropriate terminal 
of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the Transmission Temperature Sensor Signal circuit 
for an open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLEIAUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Go to 4 

4. CHECK THE (K900) SENSOR GROUND CIRCUIT FOR AN OPEN 

Disconnect the PCM C2 harness connector. 
Measure the resistance of the (K900) Sensor Ground circuit between 
the TRS harness connector and the appropriate terminal of Miller tool 
#8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (K900) Sensor Ground circuit for an open. 

No 

Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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5. CHECK THE (T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO 
VOLTAGE 

Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T54) Transmission Temperature Sensor 
Signal circuit in the appropriate terminal of Miller tool #8815. 

Is the voltage above 0.5 volts? 

Yes »Repair the (T54) Transmission Temperature Sensor Signal 
circuit for a short to voltage. 

No 

Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for Service Information Tune-ups or 
Service Bulletins for any possible causes that may apply. If 
no problems are found, replace the PCM per the Service 
Information. With the scan tool, perform Quick Learn. 

9 
00000000 

0000000 

8 

15 

HI 00000000 23 

24 0000000 30 

31 ooo0:s.:J 38 

~INOU~35 
BOX.811l 

816ba7b9 

Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMfSSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

6. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan toot, check the Event Data to help identify the conditions in which the DTC was set. 
Check for any Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0714-TRANSMISSION TEMPERATURE SENSOR INTERMITTENT 
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Theory of Operation 
The temperature sensor is used to sense the temperature of the transmission fluid. Transmission fluid temperature 
can affect shift quality, torque converter operation and when or if some diagnostics are run. A failed temperature 
sensor could affect the OBD diagnostics. If a problem occurs in the transmission temperature sensor circuit, trans
mission temperature will be based on a calculated value . 

• When Monitored: 
Continuously with the ignition on and engine running . 

• Set Condition: 
The DTC will set when the monitored Temperature Sensor voltage fluctuates or changes abruptly within a pre
determined period of time. 

TRANSMISSION TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

1 . CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 2 

No »Go to 3 

2. CHECK THE PCM AND WIRING WITH THE TRANSMISSION SIMULATOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
Ignition on, engine not running. 
With the Transmission Simulator, turn the Input/Output switch to OFF. 
With the scan tool I monitor the Transmission Temperature voltage while turning the Thermistor Voltage switch to all 
three positions on the Transmission Simulator. 
Compare the scan tool readings with the numbers listed on the Transmission Simulator. 

Do the readings on the Transmission Simulator match a non .. fluctuating scan tool reading ::t: 0.2 volts? 

Yes »Replace Transmission Solenoid/Pressure Switch Assembly per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC 42RLE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for any 
Service Information Tune-ups or Service Bulletins for any possible causes that may apply. If no prob
lems are found, replace the PCM per the Service Information. With the scan tOOl, perform Quick Learn. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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3. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
Check for any Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD 'PROCEDURE) 

No »Test Complete. 
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P0716-INPUT SPEED SENSOR 1 CIRCUIT PERFORMANCE 
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Theory of Operation 
The transmission control system uses two speed sensors, one to measure input rpm and one to measure output 
r.pm. These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified 
through system checks . 

• When Monitored: 
The transmission gear ratio is monitored continuously while the transmission is in gear . 

• Set Condition: 
If there is an excessive change in the Input rpm in any valid gear (R, 1 st, 2nd, 3rd, or 4th). 

Possible Causes 

(T52) INPUT SPEED SENSOR SIGNAL CIRCUIT OPEN 

(T13) SPEED SENSOR GROUND CIRCUIT OPEN 

(T52) INPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(T52) INPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 

(T13) SPEED SENSOR GROUND CIRCUIT SHORT TO VOLTAGE 

INPUT SPEED SENSOR 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK TO SEE IF DTC P0716 IS CURRENT 

Start the engine. 
Place the shifter in park. 
With the scan tool, read the Input Speed Sensor rpm. 

Is the Input Speed Sensor reading below 400 rpm? 

Yes »Go to 2 

No »Go to 8 

2. CHECK THE PCM AND WIRING WITH THE TRANSMISSION SIMULATOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
Ignition on, engine not running. 
With the Transmission Simulator, set the IIlnputlOutput Speed" switch to liON" and the rotary switch to the "30001 
1250" position. 
With the scan tool, read the Input and Output rpm. 

Does the Input speed read 3000 rpm and the Output speed read 1250 rpm ± 50 rpm? 

Yes »Replace the Input Speed Sensor per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 3 
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3. CHECK THE (T52) INPUT SPEED SENSOR SIGNAL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 
Disconnect the Input Speed Sensor harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T52) Input Speed Sensor Signal circuit 
between the Input Speed Sensor harness connector and the appropri
ate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T52) Input Speed Sensor Signal circuit for an 
open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC-
42RLE - STANDARD PROCEDURE) 

No »Go to 4 

[] 

4. CHECK THE (T13) SPEED SENSOR GROUND CIRCUIT FOR AN OPEN 

Measure the resistance of the (T13) Speed Sensor Ground circuit 
between the Input Speed Sensor harness connector and the appropri
ate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T13) Speed Sensor Ground circuit for an open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Go to 5 
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5. CHECK THE (TS2) INPUT SPEED SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T52) Input Speed 
Sensor Signal circuit. 

Is the resistance Below 5.0 ohms? 

Yes »Repair the (T52) Input Speed Sensor Signal circuit for a 

No 

short to ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLElAUTOMATIC • 
42RLE - STANDARD PROCEDURE) 
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6. CHECK THE (T52) INPUT SPEED SENSOR SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 

Disconnect the Output Speed Sensor harness connector. 
Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 
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Measure the voltage of the (T52) Input Speed Sensor Signal circuit. 

Is the voltage above 0.5 volt? 

Yes »Repair the (T52) Input Speed Sensor Signal circuit for a 
short to voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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7. CHECK THE (T13) SPEED SENSOR GROUND CIRCUIT FOR A SHORT TO VOLTAGE 

With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T13) Speed Sensor Ground circuit. 

Is the voltage above 0.5 volts? 

Yes 

No 

» Repair the (T13) Speed Sensor Ground circuit for a short to 
voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLEIAUTOMATIC-
42RLE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for Service Information Tune-ups or 
Service Bulletins for any possible causes that may apply. If 
no problems are found, replace and program the PCM per 
the Service Information. With the scan tool, perform Quick 
Learn. 
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Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

8. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
Check for Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0721-0UTPUT SPEED SENSOR CIRCUIT PERFORMANCE 
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Theory of Operation 
The transmission system uses two speed sensors. one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
system checks . 

• When Monitored: 
The transmission gear ratio is monitored continuously while the transmission is in gear. 

• Set Condition: 
If there is an excessive change in the Output rpm in any gear. 

Possible Causes 

(T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT OPEN 

(T13) SPEED SENSOR GROUND CIRCUIT OPEN 

(T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 

(T13) SPEED SENSOR GROUND CIRCUIT SHORT TO VOLTAGE 

OUTPUT SPEED SENSOR 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF THE DTC IS CURRENT 

Start the engine in park. 
Raise the drive wheels off of the ground. 

WARNING: Properly support the vehicle. 
Firmly apply the brakes and place the transmission selector in drive. 

WARNING: Be sure to keep hands and feet clear of rotating wheels. 
Release the brakes and allow the drive wheels to spin freely. 

NOTE: The drive wheels must be turning at this point. 
With the scan tool, read the Output rpm 

Is the Output rpm below 1 ~O? 

Yes »Go to 2 

No »Go to 8 

2. CHECK THE PCM AND WIRING USING THE TRANSMISSION SIMULATOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
Ignition on, engine not running. 
With the Transmission Simulator, set the IflnputiOutput Speed" switch to "ON" and the rotary switch to the "3000/ 
1250" position. 
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With the scan tool, read the Input and Output rpm. 

Does the Input rpm read 3000 and the Output rpm read 1250 (within 50 rpm)? 

Yes »Replace the Output Speed Sensor per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 3 

3. CHECK THE (T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 
Disconnect the Output Speed Sensor harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T14) Output Speed Sensor Signal circuit 
between the Output Speed Sensor harness connector and the appropri
ate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T14) Output Speed Sensor Signal circuit for an 
open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLElAUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Go to 4 

[] 

9 

16 

24 

31 

1 -&JID 

~ ~'o~ 
2 

SENSOR-

OUTPUT 

SPEED 

(AIT) 

32 

~I 000000 
C )00000 15 

o 000000 23 

( )00000 
30 

o 000000 

38 

PCMPINOUT 

BOX 8815 

812a3919 



21 - 186 AUTOMATIC TRANSMISSION 42RLE - ELECTRICAL DIAGNOSTICS ------ DR 

4. CHECK THE (T13) SPEED SENSOR GROUND CIRCUIT FOR AN OPEN 

Measure the resistance of the Speed Sensor Ground circuit between 
the Output Speed Sensor harness connector and the appropriate termi
nal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T13) Speed Sensor Ground circuit for an open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLElAUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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5. CHECK THE (T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T14) Output Speed 
Sensor Signal circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T14) Output Speed Sensor Signal circuit for a 
short to ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLElAUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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6. CHECK THE (T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 

Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T14) Output Speed Sensor Signal circuit. 

Is the voltage above 0.5 volt? 

Yes »Repair the (T14) Output Speed Sensor Signal circuit for a 
short to voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Go to 7 
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7. CHECK THE (T13) SPEED SENSOR GROUND CIRCUIT FOR A SHORT TO VOLTAGE 

With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T13) Speed Sensor Ground circuit. 

Is the voltage above 0.5 volts? 

Yes 

No 

» Repair the (T13) Speed Sensor Ground circuit for a short to 
voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrOSion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for Service Information Tune-ups or 
Service Bulletins for any possible causes that may apply. If 
no problems are found, replace the PCM per the Service 
Information. With the scan tool, perform Quick Learn. 
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Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

8. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
Check for Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0726-ENGINE SPEED INPUT CIRCUIT RANGE/PERFORMANCE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The PCM uses a dual port RAM internal to the controller to send the engine speed signal to the Transmission 
Control System. The calculated engine RPM is compared to a minimum and maximum value. If the PCM interprets 
this signal to be out of range when the engine is running the code is set. The MIL illuminates after 10 seconds of 
vehicle operation and the transmission system defaults to limp-in mode . 

• When Monitored: 
Whenever the engine is running . 

• Set Condition: 
The Engine rpm is less than 390 or greater than 8000 for more than 2 seconds while the engine is running. 

ENGINE DTCS PRESENT 

POWERTRAIN CONTROL MODULE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK IF THE DTC IS CURRENT 

Start the engine. 

NOTE: This OTC is not a Transmission Input Speed Sensor OTC. 
With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter set at 0 for this OTC ? 

Yes »Go to 2 

No »Go to 3 

2. CHECK IF ENGINE OTCS ARE PRESENT 

With the scan tool, read engine DTCs. 

Are there any engine OTCs present? 

Ves »Refer to Section 9 - Engine Electrical Diagnosis and Testing and perform the appropriate diagnostic 
procedure. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for Ser
vice Information Tune-ups or Service Bulletins for any possible causes that may apply_ If no problems 
are found, replace and program the PCM per the Service Information. With the scan tool, perform Quick 
Learn. 

Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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3. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
Check for Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0731-GEAR RATIO ERROR IN 1ST 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
data checks. When in gear, if the gear ratio does not compare to a known gear ratio, the corresponding gear ratio 
error trouble code is set. The transmission will go into limp-in mode after four gear ratio error events occur in a 
given driving cycle . 

• When Monitored: 
The Transmission gear ratio is monitored continuously while the transmission is in gear . 

• Set Condition: 
If the ratio of the Input rpm to the Output rpm does not match the current gear ratio when compared to the 
known gear ratio. 

RELATED TRANSMISSION DTCS PRESENT 

INTERMITTENT GEAR RATIO ERRORS 

INTERNAL TRANSMISSION 

Possible Causes 

Always perform the 42RlE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXlElAUTOMATIC - 42RlE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED TRANSMISSION DTCS 

With the scan tool, read Transmission OTCs. 
If any of these OTCs are present, perform their respective tests first. 

Are there any Loss of Prime, Line Pressure Sensor and/or Speed Sensor DTCs present? 

Ves »Refer to appropriate diagnostic procedure in the Transmission category. If any of these OTCs are 
present, they will cause a gear ratio error. Perform the test for Loss of Prime first if it is present. 

No »Go to 2 

2. CHECK TO SEE IF P0731 IS CURRENT 

With the scan tool, perform the 1st gear clutch test. Follow the instructions on the scan tool. 
Increase the throttle angle or TPS Degree to 30° for no more than a few seconds. 

CAUTION: Do not overheat the transmission. 

Did the Clutch Test pass, Input Speed remain at zero? 

Yes »Go to 3 

No »Repair internal Transmission as necessary. Check all of the components related to the UD and LR 
clutches. Inspect the Oil Pump and repair or replace as necessary. Refer to the Service Information for 
the proper repair procedures. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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3. CHECK FOR INTERMITTENT OPERATION 

The conditions to set this OTC are not current at this time. 
Check the gearshift linkage adjustment. 
Gear ratio OTCs can be set by problems in the Input and Output Speed Sensor circuits. If the vehicle passes the 
Clutch Test and still sets Gear Ratio OTC, check the Speed Sensors for proper operation. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition SWitch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 
WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
Check the wiring and connectors for the Speed Sensors for a good connection, then perform a wiggle test using the 
Transmission Simulator. 
This oTC can also be set under extreme temperature conditions. This is usually caused by an internal problem. 
Verify if the problem is only experienced under extreme hot or cold conditions. 
With the scan tool, check the Event Data to help identify the conditions in which the oTC was set. 
Check for Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0732-GEAR RATIO ERROR IN 2ND 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
data checks. When in gear, if the gear ratio does not compare to a known gear ratio, the corresponding gear ratio 
error trouble code is set. The transmission will go into limp-in mode after four gear ratio error events occur in a 
given driving cycle . 

• When Monitored: 
The Transmission gear ratio is monitored continuously while the transmission is in gear . 

• Set Condition: 
If the ratio of the Input rpm to the Output rpm does not match the current gear ratio when compared to the 
known gear ratio. 

Possible Causes 

RELATED TRANSMISSION DTCS PRESENT 

TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 

INTERMITTENT GEAR RATIO ERRORS 

INTERNAL TRANSMISSION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF RELATED TRANSMISSION DTCS ARE PRESENT 

With the scan tool, read Transmission DTCs. 
If any of these DTCs are present, perform their respective tests first. 

Are there any Loss of Prime, Line Pressure Sensor and/or Speed Sensor DTCs present? 

Yes »Refer to appropriate diagnostic procedure in the Transmission category. If any of these DTCs are 
present, they will cause a gear ratio error. Perform the test for Loss of Prime first if it is present. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, perform the 2nd gear clutch test. Follow the instructions on the scan tool. 
Increase the throttle angle or TPS Degree to 30° for no more than a few seconds. 

CAUTION: Do not overheat the transmission. 

Did the Clutch Test pass, Input Speed remain at zero? 

Yes »Go to 3 

No »Go to 4 
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3. CHECK FOR INTERMITTENT OPERATION 

The conditions to set this DTC are not current at this time. 
Check the gearshift linkage adjustment. 
Gear ratio DTCs can be set by problems in the Input and Output Speed Sensor circuits. If the vehicle passes the 
Clutch Test and still sets Gear Ratio DTC, check the Speed Sensors for proper operation. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition SWitch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
Check the wiring and connectors to the Speed Sensors for a good connection, then perform a wiggle test using the 
Transmission Simulator. 
This DTC can also be set under extreme temperature conditions. This is usually caused by an internal problem. 
Verify if the problem is only experienced under extreme hot or cold conditions. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 

4. CHECK FOR RELATED PRESSURE SWITCH DTCS 

With the scan tool, read Transmission DTCs. 

Are the DTCs P0845 and/or P0846 present also? 

Yes »Replace the Transmission Solenoid/Pressure Switch Assembly per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Repair internal Transmission per the Service Information. Check all of the components related to the UD 
and 214 clutches. Inspect the Oil Pump and repair or replace as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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P0733-GEAR RATIO ERROR IN 3RD 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
data checks. When in gear, if the gear ratio does not compare to a known gear ratio, the corresponding gear ratio 
error trouble code is set. The transmission will go into limp-in mode after four gear ratio error events occur in a 
given driving cycle . 

• When Monitored: 
The Transmission gear ratio is monitored continuously while the transmission is in gear . 

• Set Condition: 
If the ratio of the Input rpm to the Output rpm does not match the current gear ratio when compared to the 
known gear ratio. 

RELATED TRANSMISSION DTCS PRESENT 

INTERMITTENT GEAR RATIO ERRORS 

Possible Causes 

TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 

INTERNAL TRANSMISSION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONfTRANSAXLElAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK IF RELATED TRANSMISSION OTCS ARE PRESENT 

With the scan tool, read Transmission DTCs. 
If any of these DTCs are present, perform their respective tests first. 

Are there any Loss of Prime, Line Pressure Sensor and/or Speed Sensor DTCs present? 

Yes »Refer to appropriate diagnostic procedure in the Transmission category. If any of these DTCs are 
present, they will cause a gear ratio error. Perform the test for Loss of Prime first if it is present. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSrONfTRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, perform the 3rd gear clutch test. Follow the instructions on the scan tool. 
Increase the throttle angle or TPS Degree to 30° for no more than a few seconds. 

CAUTION: Do not overheat the transmission. 

Did the Clutch Test pass, Input Speed remain at zero? 

Yes »Go to 3 

No »Go to 4 
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3. CHECK FOR INTERMITTENT OPERATION 

The conditions to set this DTC are not current at this time. 
Check the gearshift linkage adjustment. 
Gear ratio DTCs can be set by problems in the Input and Output Speed Sensor circuits. If the vehicle passes the 
Clutch Test and still sets Gear Ratio DTC, check the Speed Sensors for proper operation. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
Check the wiring and connectors for the Speed Sensors for a good connection, then perform a wiggle test using the 
Transmission Simulator. 
This DTC can also be set under extreme temperature conditions, this is usually caused by an internal problem. 
Verity if the problem is only experienced under extreme hot or cold conditions. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 

4. CHECK FOR RELATED PRESSURE SWITCH DTCS 

With the scan tool, read Transmission DTCs. 

Are the DTCs P0870 and/or P0871 present also? 

Yes »Replace the Transmission Solenoid/Pressure Switch Assembly per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 

No »Repair internal Transmission per the Service Information. Check all of the components related to the UD 
and % clutches. Inspect the Oil Pump and repair or replace as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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P0734-GEAR RATIO ERROR IN 4TH 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The transmission system uses two speed sensors~ one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
data checks. When in gear, if the gear ratio does not compare to a known gear ratio, the corresponding gear ratio 
error trouble code is set. The transmission will go into limp-in mode after four gear ratio error events occur in a 
given driving cycle. 

• When Monitored: 
The Transmission gear ratio is monitored continuously while the transmission is in gear. 

• Set Condition: 
If the ratio of the Input rpm to the Output rpm. does not match the current gear ratio when compared to the 
known gear ratio. 

RELATED TRANSMISSION DTCS PRESENT 

INTERMITTENT GEAR RATIO ERRORS 

Possible Causes 

TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 

INTERNAL TRANSMISSION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONlTRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK IF RELATED TRANSMISSION DTCS ARE PRESENT 

With the scan tool, read Transmission DTCs. 
If any of these DTCs are present, perform their respective tests first. 

Are there any Loss of Prime, Line Pressure Sensor and/or Speed Sensor orcs present? 

Yes »Refer to appropriate diagnostic procedure in the Transmission category. If any of these DTCs are 
present, they will cause a gear ratio etror. Perform the test for Loss of Prime first if it is present. 

No »Go to 2 

2. CHECK IF THE DrC IS CURRENT 

With the scan tool, perform the 4th (2nd and 3rd) gear clutch test. Follow the instructions on the scan tool. 

NOTE: Due to that there is no actual 4th gear clutch test, to check the 00 and 214 clutches perform the 2nd 
and 3rd gear clutch test. 
Increase the throttle angle or TPS Degree to 30° for no more than a few seconds. 

CAUTION: Do not overheat the transmission. 

Did both Clutch Test pass, Input Speed remain at zero? 

Yes »Go to 3 

No »Go to 4 
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3. CHECK FOR INTERMITTENT OPERATION 

The conditions to set this DTC are not current at this time. 
Check the gearshift linkage adjustment. 
Gear ratio DTCs can be set by problems in the Input and Output Speed Sensor circuits. If the vehicle passes the 
Clutch Test and still sets a Gear Ratio DTC, check the Speed Sensors for proper operation. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
Check the wiring and connectors for the Speed Sensors for a good connection, then perform a wiggle test using the 
Transmission Simulator. 
This DTC can also be set under extreme temperature conditions, this is usually caused by an internal problem. 
Verify if the problem is only experienced under extreme hot or cold conditions. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
Check for Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 

4. CHECK FOR RELATED PRESSURE SWITCH DTCS 

With the scan tool, read Transmission DTCs. 

Are the DTCs P0870 and/or P0871 present also? 

Ves »Replace the Transmission Solenoid/Pressure Switch Assembly per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Repair internal Transmission per the Service Information. Check all of the components related to the 
0/0 and 214 clutches. Inspect the Oil Pump and repair or replace as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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P0736 .. GEAR RATIO ERROR IN REVERSE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
data checks. When in gear, if the gear ratio does not compare to a known gear ratio, the corresponding gear ratio 
error trouble code is set. The transmission will go into limp-in mode after four gear ratio error events occur in a 
given driving cycle . 

• When Monitored: 
The Transmission gear ratio is monitored continuously while the transmission is in gear . 

• Set Condition: 
If the ratio of the Input rpm to the Output rpm does not match the current gear ratio when compared to the 
known gear ratio. 

RELATED TRANSMISSION OTCS PRESENT 

INTERMITIENT GEAR RATIO ERRORS 

INTERNAL TRANSMISSION 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 42RLE • STANDARD PROCEDURE) 

Diagnostic Test 

1. DETERMINING IF RELATED TRANSMISSION DTCS ARE PRESENT 

With the scan tool, read Transmission DTCs. 
If any of these DTCs are present, perform their respective tests first. 

Are there any Loss of Prime, Line Pressure Sensor and/or Speed Sensor DTCs present? 

Ves »Refer to appropriate diagnostic procedure in the Transmission category. If any of these DTCs are 
present, they will cause a gear ratio error. Perform the test for Loss of Prime first if it is present. 

No »Go to 2 

2. CHECK TO SEE IF P0731 IS CURRENT 

With the scan tool, perform the Reverse gear clutch test. Follow the instructions on the scan tool. 
Increase the throttle angle or TPS Degree to 300 for no more than a few seconds. 

CAUTION: Do not overheat the transmission. 

Did the Clutch Test pass, Input Speed remain at zero? 

Ves »Go to 3 

No »Repair internal Transmission per the Service Information. Check all of the components related to the 
Reverse and UR clutches. Inspect the Oil Pump and repair or replace as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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3. CHECK FOR INTERMITTENT OPERATION 

The conditions to set this DTC are not current at this time. 
Check the gearshift linkage adjustment. 
Gear ratio DTCs can be set by problems in the Input and Output Speed Sensor circuits. If the vehicle passes the 
Clutch Test and still sets Gear Ratio DTC, check the Speed Sensors for proper operation. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
Check the wiring and connectors related to the Speed Sensors for a good connection, then perform a wiggle test 
using the Transmission Simulator. 
This DTC can also be set under extreme temperature conditions, this is usually caused by an internal problem. 
Verify if the problem is only experienced under extreme hot or cold conditions. 
With the scan tool, check the Event Data to help identify the conditions in which the DTe was set. 
Check for Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0740-TCC OUT OF RANGE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
When in 2nd, 3rd, or 4th gear, the Torque Converter Clutch (TCC) can be locked or partially locked when certain 
conditions are met. The TCC piston is electronically modulated by increasing the duty cycle of the LRITCC solenoid 
until the torque converter slip difference (difference between engine and turbine speed) is within 60 rpm. Then the 
LRITCC solenoid is fully energized (FEMCC / 100% duty cycle). Torque converter slip is monitored in FEMCC to 
ensure adequate clutch capacity. The transmission will attempt normal EMCC operation (not in limp-in) even after 
the MIL is illuminated. MIL will illuminate after 5 minutes of accumulated slip in FEMCC . 

• When Monitored: 
The Torque Converter Clutch (TCC) is in FEMCC or PEMCC, Transmission temperature is hot, Engine tem
perature is greater than 38° C or 100° F, Transmission Input Speed greater than engine speed, TPS less than 
30°, and brake not applied . 

• Set Condition: 
The TCC is modulated by controlling the duty cycle of the UR Solenoid until the difference between the Engine 
rpm and the Transmission Input Speed rpm or duty cycle is within a desired range. The DTC is set after the 
period of 10 seconds and 3 occurrences of either: FEMCC - with slip greater than 100 rpm or PEMCC - duty 
cycle greater than 850/0. 

Possible Causes 

RELATED UR SOLENOID OR PRESSURE SWITCH DTCS PRESENT 

INTERNAL TRANSMISSION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, read DTCs. 

Are the DTCs P0750 and/or P0841 present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

Ignition on, engine not running. 
With the scan tool, record and erase DTCs. 

Drive the vehicle until it is fully warmed up to at least 43° C (110° F). 
Perform the following step 3 times. 

Drive the vehicle at 80 km/h (50 mph) and allow 4th gear to engage for at least 10 seconds. Close the throttle, then 
tip back in until the throttle angle is between 25 and 29 degrees. Note that if you go over 30 degrees, you must 
back off of the throttle and retry. 

Did the TCe engage during any of the attempts? 

Yes »Go to 3 

No »Perform the Hydraulic Pressure test per the Service Information and repair the internal transmission 
components and Torque convertor as necessary. 

Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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3. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for shorted and open circuits. 
This DTC can also be set under extreme temperature conditions. This is usually caused by an internal problem. 
Verify if the problem is only experienced under extreme hot or cold conditions. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
Check for Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEJ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 



21 .. 202 AUTOMATIC TRANSMISSION 42RLE .. ELECTRICAL DIAGNOSTICS ------ DR 

P07S0-LR SOLENOID CIRCUIT 

I I ITT II I 
r- ~ -------------------~ 
I ~- -----------------~ I~:~ 

I B(+) I ELECTRONICS INTEGRlTED 

I I I IpOWER 

I I TRANSMISSION I : 
I I CONTROL TRANSMISSION I 
I L -OIUTPU~ ____________ CO]NTROl __ ~ I 

, _______________________ J 
9 Y CtO 10 y C1 

T16 T515 ' 
16 2D 

YlIOR YL~B r - - - - - - - , lSl.IILY. 
16 A - 20 A C130 ,------------, I IUIE 

m 
16 

VLIOR 
I 

T515 
20 

YUDB 

LINE PRESSURE PREIIURE 
I PRESSURE CONTROL IIENSOR/ 
,SENSOR SOLENOID I YlRIIILE 

SIGNAL CONTROL FORCE 
L - - - - - - - J SOLENOID 

• ---. ----. ----. lUI 3 T 6 T (RLE, 

116 
16 

YllOR 

31 

I I I 
T16 T16 T16 H8 T118 
16 16 16 20 20 

YLIOR YLIOR YUOR YL43R DG 

191c4 281c4 381c4 18AC4 311c4 l11e4 

r TRANSMISSION-TRANSMiSsION TRANSMISSION TRANsMISSION - - liNE - - - PRESSURE - -, ::::~~~IIN 
, CONTROL CONTROL CONTROL CONTROL PRESSURE CONTROL , CONTROL 

OUTPUT OUTPUT OUTPUT SENSOR SOLENOID 
, SIGNAL CONTROL , 

I 2~ 00 LlR I 
, 00 UO 2-4 PRESSURE PRESSURE llR PRESSURE, 

'

SOLENOID SOLENOID SOLENOID SWITCH SWITCH SOLENOID SWITCH 
CONTROL CONTROL CONTROL SENSE SENSE CONTROL SENSE , '---------------------------

I ,C4 " C4 6, C4 3D ,C4 ", C4 10 T C4 " TC4 
T60 T59 T19 m T9 T20 T50 

20 20 20 18 20 D~~T Y~~N 
YLIGY YlItB YUDB YUDG DGITN 

.1 ,1 .1 .1 .1 ,1 J 
;---TR-A-NS-M-ISS-IO-N---OD----U-0---2-.. ----2~----O-0----l-IR----L-IR--'IIIEIILY. 

CONTROL SOLENOID SOLENOID SOLENOID PRESSURE PRESSURE SOLENOID PRESSURE TRIU.IIIION 
OUTPUT CONTROL CONTROL CONTROL SWITCH SWITCH CONTROL SWITCH 10LENOID 

SENSE SENSE SENSE (RLE, 

AlIIIILY· 
IRI.IIIIIIOIil 

SOLENOID 
CRLE, 

l T. BROWN 

10 

38 

10DULE· 
POWERTRIII 
CONTROL Ct 

ClGC, 

For a complete wiring diagram Refer to Section 8W. 

14 

0000000 

0000000 

10DULE· 
TDTALLY 

IITEIUTED 
POWER Ct 

16 

22 

IODULE· 
TOTALLY 

.ITEGRATED 
POWER C10 

17 



DR ------AUTOMATIC TRANSMISSION 42RLE • ELECTRICAL DIAGNOSTICS 21 - 203 

Theory of Operation 
Four solenoids are used to control the friction elements (clutches). The continuity of the solenoids circuits are peri
odically tested. Each solenoid is turned on or off depending on its current state. An inductive spike should be 
detected by the PCM during this test. If no spike is detected, the circuit is tested again to verify the failure. In 
addition to the periodic testing. the solenoid circuits are tested if a gear ratio or pressure switch error occurs. In this 
case, one faHure will result in the appropriate DTC being set. The MIL will illuminate and the transmission goes into 
neutral, if the DTC is set above 35 km/h (22 mph), Limp-in mode when vehicle speed is below 35 km/h (22 mph) . 

• When Monitored: 
Initially at ignition on, then every 10 seconds thereafter. The solenoids will also be tested immediately after a 
gear ratio error or pressure switch error is detected . 

• Set Condition: 
Three consecutive solenoid continuity test failures, or one failure if test is run in response to a gear ratio or 
pressure switch error. 

Possible causes 

RELATED TIPM TCM POWER CONTROL CIRCUIT DTCS PRESENT 

(T20) UR SOLENOID CONTROL CIRCUIT OPEN 

(T20) UR SOLENOID CONTROL CIRCUIT SHORT TO GROUND 

(T20) UR SOLENOID CONTROL CIRCUIT SHORT TO VOLTAGE 

TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. DETERMINING IF RELATED TIPM TCM POWER CONTROL CIRCUIT DTCS PRESENT 

With the scan tool, read TIPM DTCs. 

Are there any TIPM TCM Power Control Circuit DTCs present also? 

Yes »Refer to the Transmission category and perform the appropriate diagnostic procedure. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is Starts Since Set counter set at 0 for this DTC? 

Yes »Go to 3 

No »Go to 8 

3. CHECK THE PCM AND WIRING USING THE TRANSMISSION SIMULATOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
Ignition on, engine not running. 
With the scan tool, actuate the UR Solenoid. 
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Monitor the UR Solenoid LED on the Transmission Simulator. 

Did the UR Solenoid LED on the Transmission Simulator blink on and off during actuation? 

Yes »Go to 4 

No »Go to 5 

4. CHECK WIRING USING THE TRANSMISSION SIMULATOR 

With the scan tool, continue to actuate the UR Solenoid. 
While monitoring the UR Solenoid LED on the Transmission Simulator, wiggle the related wiring harness and con
nectors. 

Did the UR Solenoid LED on the Transmission Simulator continue to blink on and off during the wiggle 
test? 

Yes »Replace the Transmission Solenoid/Pressure Switch Assembly per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Repair wiring or connectors as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

5. CHECK THE (T20) UR SOLENOID CONTROL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 
Disconnect the Transmission Solenoid/Pressure Switch Assembly har
ness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T20) UR Solenoid Control circuit 
between the Solenoid/Pressure Switch Assembly harness connector 
and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes 

No 

» Repair the (T20) UR Solenoid Control circuit for an open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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6. CHECK THE (T20) LJR SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T20) LJR Solenoid 
Control circuit. 

Is the resistance below 5.0 ohms? 

Ves »Repair the (T20) UR Solenoid Control circuit for a short to 
5 

7 

ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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7. CHECK THE (T20) LJR SOLENOID CONTROL CIRCUIT FOR A SHORT TO VOLTAGE 

Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T20) LJR Solenoid Control circuit. 

Is the voltage above 0.5 volts? 

Yes 

No 

» Repair the (T20) LJR Solenoid Control circuit for a short to 
voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
42RLE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for Service Information Tune-ups or 
Service Bulletins for any possible causes that may apply. If 
no problems are found, replace the PCM per the Service 
Information. With the scan tool, perform Quick Learn. 
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Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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8. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
Check for Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0755-214 SOLENOID CIRCUIT 
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Theory of Operation 
Four solenoids are used to control the friction elements (clutches). The continuity of the solenoids circuits are peri
odically tested. Each solenoid is turned on or off depending on its current state. An inductive spike should be 
detected by the PCM during this test. If no spike is detected, the circuit is tested again to verify the failure. In 
addition to the periodic testing, the solenoid circuits are tested if a gear ratio or pressure switch error occurs. In this 
case, one failure will result in the appropriate DTC being set. The MIL will illuminate and the transmission goes into 
neutral, if the DTC is set above 35 km/h (22 mph), Limp-in mode when vehicle speed is below 35 km/h (22 mph) . 

• When Monitored: 
Initially at ignition on, then every 10 seconds thereafter. The solenoids will also be tested immediately after a 
gear ratio error or pressure switch error is detected . 

• Set Condition: 
Three consecutive solenoid continuity test failures, or one failure if test is run in response to a gear ratio or 
pressure switch error. 

Possible Causes 

RELATED TIPM TCM POWER CONTROL CIRCUIT DTCS PRESENT 

(T19) 2/4 SOLENOID CONTROL CIRCUIT OPEN 

(T19) 2/4 SOLENOID CONTROL CIRCUIT SHORT TO GROUND 

(T19) 2/4 SOLENOID CONTROL CIRCUIT SHORT TO VOLTAGE 

TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. DETERMINING IF RELATED TIPM TCM POWER CONTROL CIRCUIT DTCS PRESENT 

With the scan tool, read TI PM OTCs. 

Are there any TIPM TCM Power Control Circuit DTCs present also? 

Yes »Refer to the Transmission category and perform the appropriate diagnostic procedure. 

No »Go to 2 

2. CHECK TO SEE IF P0755 IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter set at 0 for this DTC? 

Yes »Go to 3 

No »Go to 8 

3. CHECK THE PCM AND WIRING USING THE TRANSMISSION SIMULATOR 

Turn the ignition off to the lock pOSition. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 
WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
Ignition on, engine not running. 
With the scan tool, actuate the 2/4 Solenoid. 
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Monitor the 2/4 Solenoid LED on the Transmission Simulator. 

Did the 214 Solenoid LED on the Transmission Simulator blink on and off during actuation? 

Yes »Go to 4 

No »Go to 5 

4. CHECK WIRING USING THE TRANSMISSION SIMULATOR 

With the scan tool, continue to actuate the 2/4 Solenoid. 
While monitoring the 214 Solenoid LED on the Transmission Simulator, wiggle the related wiring harness and con
nectors. 

Did the 214 Solenoid LED on the Transmission Simulator continue to blink on and off during the wiggle 
test? 

Yes »Replace the Transmission Solenoid/Pressure Switch Assembly per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Repair wiring or connectors as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

5. CHECK THE (T19) 214 SOLENOID CONTROL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 

Disconnect the Transmission Solenoid/Pressure Switch Assembly har
ness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T19) 2/4 Solenoid Control circuit 
between the Solenoid/Pressure Switch Assembly harness connector 
and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T19) 2/4 Solenoid Control circuit for an open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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6. CHECK THE (T19) 214 SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T19) 2/4 Solenoid 
Control circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T19) 2/4 Solenoid Control circuit for a short to 
ground. 

Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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7. CHECK THE (T19) 214 SOLENOID CONTROL CIRCUIT FOR A SHORT TO VOLTAGE 

Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T19) 2/4 Solenoid Control circuit. 

Is the voltage above 0.5 volts? 

Yes »Repair the (T19) 2/4 Solenoid Control circuit for a short to 
voltage. 
Perform 42RLE TRANSMISSION VERI FICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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Control Module (PCM) terminals for corrosion, damage, or 816ba40b 

terminal push out. Pay particular attention to all power and 
ground circuits. Check for Service Information Tune-ups or 
Service Bulletins for any possible causes that may apply. If 
no problems are found, replace the PCM per the Service 
Information. With the scan tool, perform Quick Learn. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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8. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
Check for Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0760-0D SOLENOID CIRCUIT 
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Theory of Operation 
Four solenoids are used to control the friction elements (clutches). The continuity of the solenoid circuits is period
ically tested. Each solenoid is turned on or off depending on its current state. An inductive spike should be detected 
by the PCM during this test. If no spike is detected, the circuit is tested again to verify the failure. In addition to the 
periodic testing, the solenoid circuits are tested if a gear ratio or pressure switch error occurs. In this case, one 
failure will result in the appropriate DTC being set. The MIL will illuminate and the transmission goes into neutral, if 
the DTC is set above 35 km/h (22 mph), Limp-in mode when vehicle speed is below 35 km/h (22 mph) . 

• When Monitored: 
Initially at ignition on, then every 10 seconds thereafter. The solenoids will also be tested immediately after a 
gear ratio error or pressure switch error is detected . 

• Set Condition: 
Three consecutive solenoid continuity test failures, or one failure if test is run in response to a gear ratio or 
pressure switch error. 

Possible Causes 

RELATED TIPM TCM POWER CONTROL CIRCUIT DTCS PRESENT 

(TSO) 00 SOLENOID CONTROL CIRCUIT OPEN 

(TSO) 00 SOLENOID CONTROL CIRCUIT SHORT TO GROUND 

(T60) 00 SOLENOID CONTROL CIRCUIT SHORT TO VOLTAGE 

TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. DETERMINING IF RELATED TIPM TCM POWER CONTROL CIRCUIT DTCS PRESENT 

With the scan tool, read TIPM DTCs. 

Are there any TIPM TCM Power Control Circuit DTCs present also? 

Yes »Refer to the Transmission category and perform the appropriate diagnostic procedure. 

No »Go to 2 

2. CHECK IF DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter set at 0 for this DTC? 

Yes »Go to 3 

No »Go to 8 

3. CHECK THE PCM AND WIRING USING THE TRANSMISSION SIMULATOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
Ignition on, engine not running. 
With the scan tool, actuate the 00 Solenoid. 
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Monitor the 00 Solenoid LED on the Transmission Simulator. 

Did the OD Solenoid LED on the Transmission Simulator blink on and off during actuation? 

Yes »Go to 4 

No »Go to 5 

4. CHECK WIRING USING THE TRANSMISSION SIMULATOR 

With the scan tool, continue to actuate the 00 Solenoid. 
While monitoring the 00 Solenoid LED on the Transmission Simulator, wiggle the related wiring harness and con
nectors. 

Did the OD Solenoid LED on the Transmission Simulator continue to blink on and off during the wiggle 
test? 

Yes »Replace the Transmission Solenoid/Pressure Switch Assembly per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Repair wiring or connectors as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

5. CHECK THE (T60) OD SOLENOID CONTROL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 
Disconnect the Transmission Solenoid/Pressure Switch Assembly har
ness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T60) 00 Solenoid Control circuit 
between the Solenoid/Pressure Switch Assembly harness connector 
and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T60) 00 Solenoid Control circuit for an open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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6 .. CHECK THE (T60) 00 SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T60) 00 Solenoid 
Control circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T60) 00 Solenoid Control circuit for a short to 
ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLElAUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Go to 7 
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7. CHECK THE (T60) 00 SOLENOID CONTROL CIRCUIT FOR A SHORT TO VOLTAGE 

Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T60) 00 Solenoid Control circuit. 

Is the voltage above 0.5 volts? 

Yes 

No 

» Repair the (T60) 00 Solenoid Control circuit for a short to 
voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for Service Information Tune-ups or 
Service Bulletins for any possible causes that may apply. If 
no problems are found, replace the PCM per the Service 
Information. With the scan tool, perform Quick Learn. 
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Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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8. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide. inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEJ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0765-UD SOLENOID CIRCUIT 
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Theory of Operation 
Four solenoids are used to control the friction elements (clutches). The continuity of the solenoid circuits is period
ically tested. Each solenoid is turned on or off depending on its current state. An inductive spike should be detected 
by the PCM during this test. If no spike is detected, the circuit is tested again to verify the failure. In addition to the 
periodic testing, the solenoid circuits are tested if a gear ratio or pressure switch error occurs. In this case, one 
failure will result in the appropriate DTC being set. The MIL will illuminate and the transmission goes into neutral, if 
the DTC is set above 35 km/h (22 mph), Limp-in mode when vehicle speed is below 35 km/h (22 mph). 

• When Monitored: 
InitiaUyat ignition on, then every 10 seconds thereafter. The solenoids will also be tested immediately after a 
gear ratio error or pressure switch error is detected . 

• Set Condition: 
Three consecutive solenoid continuity test failures, or one failure if test is run in response to a gear ratio or 
pressure switch error. 

Possible Causes 

RELATED TIPM TCM POWER CONTROL CIRCUIT DTCS PRESENT 

(T59) UD SOLENOID CONTROL CIRCUIT OPEN 

(T59) UD SOLENOID CONTROL CIRCUIT SHORT TO GROUND 

(T59) UD SOLENOID CONTROL CIRCUIT SHORT TO VOLTAGE 

TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 • 
TRANSMISSIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. DETERMINING IF RELATED TIPM TCM POWER CONTROL CIRCUIT DTCS PRESENT 

With the scan tool, read TIPM DTCs. 

Are there any TtPM TCM Power Control Circuit DTCs present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF THE OTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter set at 0 for this DTC? 

Yes »Go to 3 

No »Go to 8 

3. CHECK THE PCM AND WIRING USING THE TRANSMISSION SIMULATOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
Ignition on, engine not running. 
With the scan tool, actuate the UD Solenoid. 
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Monitor the UD Solenoid LED on the Transmission Simulator. 

Did the UD Solenoid LED on the Transmission Simulator blink on and off during actuation? 

Ves »Go to 4 

No »Go to 5 

4. CHECK WIRING USING THE TRANSMISSION SIMULATOR 

With the scan tool, continue to actuate the UD Solenoid. 
White monitoring the UD Solenoid LED on the Transmission Simulator, wiggle the related wiring harness and con
nectors. 

Did the UD Solenoid LED on the Transmission Simulator continue to blink on and off during the wiggle 
test? 

Ves »Replace the Transmission Solenoid/Pressure Switch Assembly per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXlEi 
AUTOMATIC - 42RlE - STANDARD PROCEDURE) 

No »Repair wiring or connectors as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLE/ 
AUTOMATIC - 42RlE - STANDARD PROCEDURE) 

5. CHECK THE (T59) UD SOLENOID CONTROL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 
Disconnect the Transmission Solenoid/Pressure Switch Assembly har
ness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per· 
form diagnosis. 
Measure the resistance of the (T59) UD Solenoid Control circuit 
between the Solenoid/Pressure Switch Assembly harness connector 
and the appropriate terminal of Miller toot #8815. 

Is the resistance above 5.0 ohms? 

Ves »Repair the (T59) UD Solenoid Control circuit for an open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLEIAUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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6. CHECK THE (T59) UD SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T59) UD Solenoid 
Control circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T59) UD Solenoid Control circuit for a short to 
ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLEIAUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Go to 7 
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7. CHECK THE (T59) UD SOLENOID CONTROL CIRCUIT FOR A SHORT TO VOLTAGE 

Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T59) UD Solenoid Control circuit. 

Is the voltage above 0.5 volts? 

Yes »Repair the (T59) UD Solenoid Control circuit for a short to 
voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLElAUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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Control Module (PCM) terminals for corrosion, damage, or 816b9148 

terminal push out. Pay particular attention to all power and 
ground circuits. Check for Service Information Tune-ups or 
Service Bulletins for any possible causes that may apply. If 
no problems are found, replace the PCM per the Service 
Information. With the scan tool, perform Quick Learn. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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8. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0841-LR PRESSURE SWITCH RATIONALITY 
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Theory of Operation 
The Transmission system uses three pressure switches to monitor the fluid pressure in the LR, 214, and 00 ele~ 
ments. The pressure switches are continuously monitored for the correct states in each gear. If a se,t condition is 
identified, 1 st gear and torque converter lock~up (EMCC) will be inhibited. The vehicle will launch' in 2nd gear and 
shift normally through the gears without allowing EMCC. If during the same key start, the set condition is no longer 
valid, the transmission will return to normal operation (1st and EMCC available). Limp-in will not occur unless DTC 
P0841 is accompanied by a code P0706 and the MIL will illuminate after S minutes of substituted operation . 

• When Monitored: 
Whenever the engine is running . 

• Set Condition: 
The DTC is set if one of the pressure switches are open or closed at the wrong time in a given gear. If the 
problem is identified for 3 successive key starts, the transmission will go into Limp~in mode and the MIL will 
tum on after 10 seconds of vehicle operation. 

Possible Causes 

RELATED TIPM TCM POWER CONTROL CIRCUIT DTCS PRESENT 

LOSS OF PRIME DTC PRESENT 

(TSO) UR PRESSURE SWITCH SENSE CIRCUIT OPEN 

(TSO) UR PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 

(TSO) UR PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - 42RLE - 'STANDARD PROCEDURE) 

PRESSURE SWITCH STATES 

GEAR UR 214 00 

R OP OP OP 

PIN CL OP OP 
1 st CL OP OP 
2nd OP CL OP 
D OP OP CL 

OD OP CL CL 

OP = OPEN 

CL= CLOSED 

Diagnostic Test 

1. DETERMINING IF RELATED TIPM TCM POWER CONTROL CIRCUIT OTCS PRESENT 

With the scan tool, read TIPM DTCs. 

Are there any TIPM TCM Power Control Circuit DTCs present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 
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2. CHECK FOR LOSS OF PRIME DTC 

With the scan tool, check for other Transmission DTCs. 

Is the DTC P0944 present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 3 

3. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 4 

No »Go to 8 

4. PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 
WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
Ignition on, engine not running. 
With the Transmission Simulator, turn the Pressure Switch selector to UR. 
With the scan tool, monitor the UR Pressure Switch state while pressing the Pressure Switch Test button on the 
Transmission Simulator. 

Did the UR Pressure Switch state change? 

Yes »Replace the Transmission Solenoid/Pressure Switch Assembly per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 5 
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5. (T50) UR PRESSURE SWITCH SENSE CIRCUIT OPEN 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 
Disconnect the Transmission Solenoid/Pressure Switch Assembly har
ness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (TSO) UR Pressure Switch Sense circuit 
between the Transmission Solenoid/Pressure Switch Assembly harness 
connector and the appropriate terminal of Miller tool #881S. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (TSO) UA Pressure Switch Sense circuit for an 
open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Go to 6 

6. (T50) UR PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 

Measure the resistance between ground and the (TSO) UR Pressure 
Switch Sense circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (TSO) UR Pressure Switch Sense circuit for a 
short to ground. 

Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC-
42RLE - STANDARD PROCEDURE) 

No »Go to 7 
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7. (T50) LJR PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (TSO) UR Pressure Switch Sense circuit. 

Is the voltage above 0.5 volts? 

Yes »Repair the (T50) UR Pressure Switch Sense circuit for a 
short to voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLEIAUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLEIAUTOMATIC -
42RLE - STANDARD PROCEDURE) 

8. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
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Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 

816ac523 

Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONJTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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POS4S-214 HYDRAULIC PRESSURE TEST 

11111 AD I r - - E - - - - - - - - - - - - - - - - - - - - -, 10DULE· 

I I - B(t) - - - - - - - - - - - - - - - - - I ELECTRONICS : :NO::!~!TED 
1 I I 1 POWER 

I I TRANSMISSION I 1 
1 I CONTROL TRANSMISSION I 
I L -oluTPu~ ____________ CO]NTROL - - ~ I 
1___ _____________ _ ______ J 

9 YC10 10 YC1 

T16 T515 
16 20 

VLIOR VLJ1lB r - - - - - - - , ASSEIBLY. 
16 A - 20 A C130 1-------------1' 

T16 T515 

1 I UIE 
LINE PRESSURE PRESSURE 

1 PRESSURE CONTROL I SElSOR/ 
16 20 

VLIOR VLJ1lB 
I 
.---. • • 8125 

I I I 

1 SENSOR SOLENOID I VARIAILE 
SIGNAL CONTROL FORCE 

L - - - - - - - .J SOLEIOID 
3 T 6 T (ALE, 

116 Tt6 T16 T3B T118 
16 16 16 20 20 

¥L/OR YLJOR YliOR YLltiR DG 

191c4 2aic4 3aic4 18"C4 31ic4 t11u 
r TRANSMISSION - TRANSMISSION TRANSMISsiON TRANsMiSsioN - - liNE - - - PRESSURE - -I :::=~~~ll' 
I CONTROL CONTROL CONTROL CONTROL PRESSURE CONTROL 1 COITROL 

OUTPUT OUTPUT OUTPUT SENSOR SOLENOID 
I SIGNAL CONTROL I 
I 2-4 00 L~ 1 
I 00 UD 2-4 PRESSURE PRESSURE LIR PRESSURE I 
I SOLENOID SOLENOID SOLENOID SWITCH SWITCH SOLENOID SWITCH 

CONTROL CONTROL CONTROL SENSE SENSE CONTROL SENSE 1 '---------------------------
'iC4 'i C4 6i 04 3D i C4 "i C4 10 TC4 '" TC4 

116 T60 T59 T1 9 147 T9 T20 T50 

16 20 20 20 18 20 20 20 

VL/O R YLIDB YLJ1lG 0 GfTN 

31 41 51 61 
YlIGY VLJtB 

11 21 
DGNH YLfTN 

71 to1 
ASSEIBLY· TRANSMISSION 

CONTROL 
OUTPUT 

00 
SOLENOID 

UD 
SOLENOID 

2-4 
SOLENOID 
CONTROL 

2·4 
PRESSURE 

SWITCH 
SENSE 

00 
PRESSURE 

SWITCH 
SENSE 

UR 
SOLENOID 

L~ 

PRESSURE TRAlIIIISIOI 

CONTROL CONTROL CONTROL SWITCH BOLEIOID 

SENSE (RLE, 

10 DDDDDDD 

10 
14 0000000 16 

38 29 
22 17 

"SEIILY· 10DULE· 
TUI.II.IIOI POWERIRliN 10DULE. 10DULE· 

10LENOID COITROLC4 TOTALL, IOTALLY 
(RLE) (IIac, 

.IIEGRATED IIITEQRITED 
POWER C1 POWER Ci0 

11"c4el 
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Theory of Operation 
Pressure switches are normally off or open (no pressure applied) and read high (+12 volts). When an element is 
applied, the corresponding pressure switch closes to ground (0 volts) or turns on. The controller tests the 00 and 
24 pressure switches when they are off (when the corresponding friction element is not applied) by briefly applying 
the 00 and 24 elements which will cause the corresponding pressure switch to close. The test verifies that the 
switches are operational and that the switch will close when the corresponding element is applied. If a switch fails 
to respond, it is re-tested. The MIL illuminates and the transmission system defaults to Limp-in mode . 

• When Monitored: 
In any forward gear with engine speed above 1000 rpm, shortly after a shift and every minute thereafter . 

• Set Condition: 
After a shift into a forward gear, with engine speed greater than 1000 rpm, the PCM momentarily turns on 
element pressure to the clutch circuits that don't have pressure to verify that the correct pressure switch 
closes. If the pressure switch does not close 2 times the DTC sets 

Possible Causes 

LOSS OF PRIME P0944 PRESENT 

(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT OPEN 

(T47) 2/4 PRESSURE SWITCH SENSE CIRCUIT OPEN 

(T47) 2/4 PRESSURE SWITCH CIRCUIT SHORT TO GROUND 

(T47) 2/4 PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 

INTERNAL TRANSMISSION 

POWERTRAIN CONTROL MODULE 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECKING FOR LOSS OF PRIME DTC 

With the scan tool, check for other Transmission DTCs. 

Is the DTC P0944 present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK FOR RELATED TRANSMISSION DTCS 

With the scan tool, read DTCs. 

Are any of the DTCs P0732, P0734 and/or P0846 present also? 

Yes »Replace the Transmission Solenoid/Pressure Switch Assembly per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 3 
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3. CHECK IF THE OTC IS CURRENT" 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this OTC? 

Yes »Go to 4 

No »Go to 9 

4. PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
Ignition on, engine not running. 
With the Transmission Simulator, turn the Pressure Switch selector switch to 2/4. 
With the scan tool, monitor the UD Pressure Switch state while pressing the Pressure Switch Test button on the 
Transmission Simulator. 
Wiggle the wires leading to the PCM while pressing and holding the Pressure Switch Test button. 

Did the 214 Pressure Switch state change to closed and remain closed while wiggling the wires? 

Yes »Disassemble and inspect the Valve Body per the Service Information and repair or replace as neces-
sary. If no problems are found in the Valve Body, replace the Transmission Solenoid/Pressure Switch 
Assembly. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 5 

5. (T47) 214 PRESSURE SWITCH SENSE CIRCUIT OPEN 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 
Disconnect the Transmission Solenoid/Pressure SWitch Assembly har
ness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T47) 214 Pressure Switch Sense circuit 
between the Transmission Solenoid/Pressure Switch Assembly harness 
connector and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T47) 2/4 Pressure Switch Sense circuit for an 
open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLElAUTOMATIC-
42RLE - STANDARD PROCEDURE) 
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6. (T47) 214 PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 

Measure the resistance between ground and the (T 47) 2/4 Pressure 
Switch Sense circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T47) 2/4 Pressure Switch Sense circuit for a 
short to ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Go to 7 

7. (T47) 214 PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T 47) 2/4 Pressure Switch Sense circuit. 

Is the voltage above 0.5 volts? 

Yes »Repair the (T47) 214 Pressure Switch Sense circuit for a 

No 

short to voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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8. TRANSMISSION CONTROL OUTPUT CIRCUIT OPEN 

With the scan tool under TIPM, actuate the Transmission. 
Using a 12-volt test light connected to ground, check (T16) Transmis
sion Control Relay Output circuit in the Transmission Solenoid/Pressure 
Switch Assembly harness connector. 

NOTE: The test light must illuminate brightly. Compare the bright
ness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes 

No 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

» Repair the Transmission Control Relay Output circuit for an 
open or high resistance. If the fuse is open make sure to 
check for a short to ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
42RLE - STANDARD PROCEDURE) 

9. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
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Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool. check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The Transmission system uses three pressure switches to monitor the fluid pressure in the LR, 214, and 00 ele
ments. The pressure switches are continuously monitored for the correct states in each gear. The 2/4 pressure 
switch monitors the fluid pressure to the 2/4 clutch to confirm proper operation of the 2/4 solenoid. If the 2/4 pres
sure switch is identified as closed in P or N, the code will immediately be set and normal operation will be allowed 
for that given key start. If the problem is identified for 3 successive ignition cycles, the transmission will go into 
Limp-in mode . 

• When Monitored: 
Whenever the engine is running . 

• Set Condition: 
The DTC is set if one of the pressure switches are open or closed at the wrong time in a given gear. If the 
problem is identified for 3 successive key starts, the transmission will go into Limp-in mode and the MIL will 
turn on after 10 seconds of vehicle operation. 

Possible Causes 

RELATED TIPM TCM POWER CONTROL CIRCUIT OTCS PRESENT 

LOSS OF PRIME OTC PRESENT 

(T47) 214 PRESSURE SWITCH SENSE CIRCUIT OPEN 

(T47) 214 PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 

(T47) 2/4 PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONlTRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

PRESSURE SWITCH STATES 

GEAR UR 214 OD 

R OP OP OP 

PIN CL OP OP 

1 st CL OP OP 

2nd OP CL OP 

0 OP OP CL 

00 OP CL CL 

OP = OPEN 

CL = CLOSED 

Diagnostic Test 

1. DETERMINING IF RELATED TIPM TCM POWER CONTROL CIRCUIT DTCS PRESENT 

With the scan tool, read TIPM OTCs. 

Are there any TIPM TCM Power Control Circuit DTCs present also? 

Ves »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 
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2. CHECK FOR LOSS OF PRIME DTC 

With the scan tool, check for other Transmission DTCs. 

Is the OTC P0944 present also? 

Yes »Refer to the Transmission category and perform the appropriate diagnostic procedure. 

No »Go to 3 

3. CHECK IF THE OTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this OTC? 

Yes »Go to 4 

No »Go to 8 

4. PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
Ignition on, engine not running. 
With the Transmission Simulator, turn the Pressure Switch selector to 214. 
With the scan tool. monitor the 214 Pressure Switch state while pressing the Pressure Switch Test button on the 
Transmission Simulator. 

Did the 214 Pressure Switch state change? 

Yes »Replace the Transmission Solenoid/Pressure Switch Assembly per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 5 
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5. (T 47) 214 PRESSURE SWITCH SENSE CIRCUIT OPEN 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 
Disconnect the Transmission Solenoid/Pressure Switch Assembly har
ness connector. 

NOTE: Check connectors - Clean/repair as necessary. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T47) 2/4 Pressure Switch Sense circuit 
between the Transmission Solenoid/Pressure Switch Assembly harness 
connector and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T47) 2/4 Pressure Switch Sense circuit for an 
open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC-
42RLE - STANDARD PROCEDURE) 

No »Go to 6 

6. (T47) 214 PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 

Measure the resistance between ground and the (T47) 214 Pressure 
Switch Sense circuit. 

Is the resistance below 5.0 ohms? 

Ves »Repair the (T47) 214 Pressure Switch Sense circuit for a 
short to ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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7. (T47) 214 PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T47) 214 Pressure Switch Sense circuit. v ~ID 

Is the voltage above 0.5 volts? 

Yes »Repair the (T47) 2/4 Pressure Switch Sense circuit for a 

No 

short to voltage. 
Perform 42RLE TRANSMrSSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
42RLE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
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TRAH8M1SSIOH 
SOLEHOID 

(RLE) 

00000000 

Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn 
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Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC-
42RLE - STANDARD PROCEDURE) 
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8. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
USing the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 

PCMPINOUT 

BOXBBfS 

With the scan too', check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 

816ad436 

Perform 42RlE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RlE - STANDARD PROCEDURE) 

No »Test Complete. 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 
Line pressure is measured by the Line Pressure Sensor (LPS) and regulation is achieved by changing the duty 
cycle of the Pressure Control Solenoid (PCS) controlled by the Transmission Control System. (5% duty cycle = 
solenoid off ;;;; Max line pressure, 62% duty cycle = solenoid on ;;;; Min line pressure). The Transmission Control 
System calculates the desired line pressure based on inputs from both the engine and transmission. 

The Transmission Control System calculates torque input to the transmission and uses it as the primary input to the 
desired line pressure calculation. This is called Torque Based Line Pressure. In addition, the line pressure is set to 
a preset level 827 or 931 kPa (120 or 135 psi) during shifts and in Park and Neutral to ensure consistent shift 
quality. The desired line pressure is continuously being compared to the actual line pressure. If the actual line pres
sure is consistently lower than the target while driving, the line pressure low DTC P0868 will set. 

• When Monitored: 
Continuously while driving in a forward gear . 

• Set Condition: 
The PCM continuously monitors Actual Line Pressure and compares it to Desired Line Pressure. If the Actual 
Line Pressure is more than 10 psi below Desired Line Pressure, this DTC will set. 

CHECK FOR RELATED DTCS 

LOW FLUID LEVEL 

(F856) 5-VOLT SUPPLY CIRCUIT OPEN 

Possible Causes 

(F856) 5-VOLT SUPPLY CIRCUIT SHORT TO GROUND 

(F856) 5-VOLT SUPPLY CIRCUIT SHORT TO VOLTAGE 

(T118) PRESSURE CONTROL SOLENOID CONTROL CIRCUIT SHORT TO ANOTHER CIRCUIT 

INTERNAL TRANSMISSION 

LINE PRESSURE SENSOR 

CRACKED, PLUGGED, OR MIS-INSTALLED PRIMARY OIL FILTER 

STUCK OR STICKING MAIN REGULATOR VALVE 

POWERTRAIN CONTROL MODULE 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

RELATED DTCS 

With the scan tool, check for other transmission DTCs 

Is the DTC P0933 present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or Jess for this DTC? 

Yes »Go to 3 

No »Go to 10 
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3. CHECK THE PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
On the Transmission Simulator select the "OFF" position of the "Input/Output Speed" switch. 
Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure during the following steps. 
Using the Transmission Simulator, set the rotary knob to each of the 3 line pressure positions. 

NOTE: All three scan tool Line Pressure readings should be steady and % 14 kPa (2.0 psi) or 0.1 volts of the 
reading specified on the Transmission Simulator. 

Did the Line Pressure read within :t 14 kPa (2.0 psi) or 0.1 volts in all three positions? 

Yes »Go to 4 

No »Go to 6 

4. CHECK THE LINE PRESSURE SENSOR 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333 and reconnect all previously disconnected connectors. 
Install a Pressure Gauge, 0 to 2000 kPa or 0 to 300 psi to the UR test port. 
Start the engine in park. 
Monitor the line pressure readings of both the scan tool and the pressure gauge and compare the two readings. 

Is the line pressure gauge reading within 34 kPa or 5 psi of the scan tool reading? 

Yes »Go to 5 

No »Replace the Line Pressure Sensor per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

5. CHECK FOR A PLUGGED TRANSMISSION OIL FILTER 

Turn the ignition off to the lock position. 
Remove and inspect the Transmission Oil Pan for excessive debris per the Service Information. 
Remove and inspect the Transmission Oil Filter per the Service Information. 

Does the Oil Pan contain excessive debris and/or is the Transmission Oil Filter plugged? 

Yes »Repair as necessary. If the Transmission Oil Filter is plugged or there is excessive debris, refer to the 
Service Information for the proper Hydraulic repair procedure. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Repair internal transmission and inspect the Transmission Oil Pump per the Service Information and 
replace if necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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6. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR A SHORT TO VOLTAGE 

Disconnect the Transmission Simulator, Miller tool #8333 and the Elec
tronic Transmission Adapter kit. 
Reconnect all previously disconnected connectors except the Line Pres
sure SensorNariable Force Solenoid Assembly harness connector. 
Ignition on, engine not running. 
Measure the voltage of the (F856) 5-volt Supply circuit. 

Is the voltage above 5.5 volts? 

Yes »Repair the (F856) 5-volt Supply circuit for a short to voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Go to 7 

7. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the PCM C 1 harness connector and connect Miller tool 
#8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (F856) 5-volt Supply circuit between the 
Line Pressure SensorNariable Force Solenoid Assembly harness con
nector and the appropriate terminal of M iller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for an open. 

No 

Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
42RLE . STANDARD PROCEDURE) 
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8. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (F856) 5·volt Supply 
circuit. 

Is the resistance below 5.0 ohms? 

Ves »Repair the (F856) 5-volt Supply circuit for a short to ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Go to 9 
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9. CHECK THE (T118) PRESSURE CONTROL SOLENOID CONTROL CIRCUIT FOR A SHORT TO ANOTHER 
CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Line Pressure SensorNariable Force Solenoid Assembly 
harness connector. 
Disconnect all PCM harness connectors. 
Measure the resistance between the (T118) Pressure Control Solenoid 
Control circuit and all other circuits in the Line Pressure SensorNariable 
Force Solenoid Assembly harness connector. 

Is the resistance below 5.0 ohms between the (T118) Pressure 
Control Solenoid Control circuit and any other circuit(s) in the 
Line Pressure SensorNariable Force Solenoid Assembly har
ness connector? 

Yes »Repair the (T118) Pressure Control Solenoid Control circuit 
for a short to another circuit(s). 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

6 

ASIIDlBLY· 

LIN! PRESSURE UN80RI 
VARlABLEFORCE 

SOL£NOID 

8168c257 

No »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage. or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool. perform Quick Learn. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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10. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
Line pressure is measured by the Line Pressure Sensor (LPS) and regulation is achieved by changing the duty 
cycle of the Pressure Control Solenoid (PCS) controlled by the Transmission Control System. (5% duty cycle = 
solenoid off = Max line pressure, 62% duty cycle solenoid on = Min line pressure). The Transmission Control 
System calculates the desired line pressure based on inputs from both the engine and transmission. 

The Transmission Control System calculates torque input to the transmission and uses it as the primary input to the 
desired line pressure calculation. This is called Torque Based Line Pressure. In addition, the line pressure is set to 
a preset level 827 or 931 kPa (120 or 135 psi) during shifts and in Park and Neutral to ensure consistent shift 
quality. The desired line pressure is continuously being compared to the actual line pressure. If the actual line pres
sure is consistently higher than the highest desired line pressure ever used in the current gear, the line pressure 
high OTC P0869 will set. 

• When Monitored: 
Continuously while driving in a forward gear . 

• Set Condition: 
The PCM continuously monitors Actual Line Pressure. If the Actual Line Pressure reading is greater than the 
highest Desired Line Pressure ever used in the current gear, while the Pressure Control Solenoid duty cycle is 
at or near its maximum value (which should result in minimum line pressure). the OTC will set. 

(F856) 5-VOLT SUPPLY CIRCUIT OPEN 

LINE PRESSURE SENSOR CONNECTION 

Possible Causes 

(T118) PRESSURE CONTROL SOLENOID CONTROL CIRCUIT OPEN 

(F856) 5-VOLT SUPPLY CIRCUIT SHORT TO GROUND 

(T118) PRESSURE CONTROL SOLENOID CONTROL CIRCUIT SHORT TO GROUND 

TRANSMISSION CONTROL OUTPUT CIRCUIT 

LINE PRESSURE SENSOR 

STUCK OR STICKING MAIN REGULATOR VALVE 

POWERTRAIN CONTROL MODULE 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONfTRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, check for other Transmission DTCs 

Are there any line pressure sensor or transmission relay output OTCs present also? 

Ves »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Ves »Go to 3 

No »Go to 9 
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3. CHECK THE PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal ot the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
With the Transmission Simulator select the "OFF" position on the "Input/Output Speed" switch. 
Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure during the following step. 
Using the Transmission Simulator, set the rotary switch to each of the 3 line pressure pos'itions. 

NOTE: All three scan tool Line Pressure readings should be steady and :t 14 kPa (2.0 psi) or 0.1 volts of the 
reading specified on the Transmission Simulator. 

Did the Line Pressure read within :t 14 kPa (2.0 psi) or 0.1 volts in all three positions? 

Ves »Go to 4 

No »Go to 5 

4. CHECK THE LINE PRESSURE SENSOR CALIBRATION 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit and reconnect 
all previously disconnected connectors. 
Install the Une Pressure Gauge, Miller tool #C-3293, 0 to 2000 kPa or 0 to 300 psi in the UR pressure port. 
Start the engine in park. 
Monitor the Line Pressure readings on the scan tool and the pressure gauge. 
Compare the Line Pressure readings between the scan tool and the pressure gauge. 

Is the pressure gauge reading within 34 kPa or 5 psi ot the scan tool reading? 

Ves »Repair the internal transmission and inspect the Transmission Oil Pump per the Service Information and 
replace if necessary. If no problem is found, replace the Pressure Control Solenoid. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Replace the Line Pressure Sensor per the Service information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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5. CHECK THE (Tl18) PRESSURE CONTROL SOLENOID CONTROL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the Powertrain Control Module C4 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T118) Pressure Control Solenoid Control 
circuit between the Line Pressure SensorNariable Force Solenoid 
Assembly harness connector and the appropriate terminal of Miller tool 
#8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T118) Pressure Control Solenoid Control circuit 
for an open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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6. CHECK THE (T118) PRESSURE CONTROL SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T118) Pressure Con-
trol Solenoid Control circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T118) Pressure Control Solenoid Control circuit 

No 

for a short to ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

» Go to 7 
I: 
ASSEMat.y· 

LillI!' PIt!SW1U! SENSOR! 

VAIUABI.Z !'CIRCe 

SOLENOID 

8 

15 

16 00 0 0 00 00 23 

24 

31 

0000000 

00000000 

PCMPINOUT 

BOX 8815 

30 

6 

816897c7 



DR ------ AUTOMATIC TRANSMISSION 42RLE .. ELECTRICAL DIAGNOSTICS 21 .. 247 

7. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR AN OPEN 

Measure the resistance of the (F856) 5-volt Supply circuit between the 
Line Pressure SensorNariable Force Solenoid Assembly harness con
nector and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Ves »Repair the (F856) 5-volt Supply circuit for an open. 
Perform 42RLE TRANSMISSION VERI FICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Go to 8 

8. CHECK THE (F856) 5 .. VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 

Disconnect the PCM C1 harness connector. 
Disconnect the Line Pressure SensorNariable Force Solenoid Assembly 
harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measu re the resistance between ground and the (F856) 5-volt Supply 
circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for a short to ground. 

No 

Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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9. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide. inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 
Perlorm 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
Pressure switches are normally off or open (no pressure applied) and read high (+12 volts). When an element is 
applied, the corresponding pressure switch closes to ground (0 volts) or turns on. The controller tests the 00 and 
214 pressure switches when they are off (when the corresponding friction element is not applied) by briefly applying 
the 00 and 2/4 elements which will cause the corresponding pressure switch to close. The test verifies that the 
switches are operational and that the switch will close when the corresponding element is applied. If a switch fails 
to respond, it is re-tested. The MIL illuminates and the transmission system defaults to Limp-in mode. 

• When Monitored: 
In any forward gear with engine speed above 1000 rpm, shortly after a shift and every minute thereafter . 

• Set Condition: 
After a shift into a forward gear, with engine speed greater than 1000 rpm, the PCM momentarily turns on 
element pressure to the clutch circuits that don't have pressure to identify the correct pressure switch closes. 
If the pressure switch does not close 2 times the OTC sets. 

Possible Causes 

LOSS OF PRIME P0944 PRESENT 

(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT OPEN 

(T9) 00 PRESSURE SWITCH SENSE CIRCUIT OPEN 

(T9) 00 PRESSURE SWITCH CIRCUIT SHORT TO GROUND 

(T9) 00 PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 

INTERNAL TRANSMISSION 

POWERTRAIN CONTROL MODULE 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONlTRANSAXLElAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECKING FOR LOSS OF PRIME DTC 

With the scan tool, check for other Transmission DTCs. 

Is the DTC P0944 present also? 

Yes »Refer to the Transmission category and perform the appropriate diagnostic procedure. 

No »Go to 2 

2. CHECK FOR RELATED TRANSMISSION DTCS 

With the scan tool, read Transmission DTCs. 

Are any of the DTCs P0732, P0734 and/or P0846 present also? 

Yes »Replace the Transmission Solenoid/Pressure Switch Assembly per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 3 
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3. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 4 

No »Go to 9 

4. CHECK THE PCM AND WIRING USING THE TRANSMISSION SIMULATOR 

Turn the ignition off to the lock position. 

Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
Ignition on, engine not running. 

With the Transmission Simulator, turn the Pressure Switch selector switch to OD. 

With the scan too', monitor the UD Pressure Switch state while pressing the Pressure Switch Test button on the 
Transmission Simulator. 

Wiggle the wires leading to the PCM while pressing and holding the Pressure Switch Test button. 

Did the OD Pressure Switch state change to closed and remain closed while wiggling the wires? 

Ves »Disassemble and inspect the Valve Body per the Service Information and repair or replace as neces-
sary. If no problems are found in the Valve Body, replace the Transmission Solenoid/Pressure Switch 
Assembly. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 5 

5. CHECK THE (T9) 00 PRESSURE SWITCH SENSE CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 

Disconnect the PCM C4 harness connector. 

Disconnect the Transmission Solenoid/Pressure Switch Assembly har
ness connector. 

NOTE: Check connectors - Clean/repair as necessary. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T9) 00 Pressure Switch Sense circuit 
between the Transmission Solenoid/Pressure Switch Assembly harness 
connector and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T9) OD Pressure Switch Sense circuit for an 
open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSJONfrRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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6. CHECK THE (T9) 00 PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T9) 00 Pressure 
Switch Sense circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T9) 00 Pressure Switch Sense circuit for a 

No 

short to ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLEIAUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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7. CHECK THE (T9) 00 PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO VOLTAGE 

Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T9) 00 Pressure Switch Sense circuit. 

Is the voltage above 0.5 volts? 

Yes »Repair the (T9) 00 Pressure Switch Sense circuit for a 

No 

short to voltage. 

Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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8. (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT OPEN 

With the scan tool under TIPM, actuate the Transmission. 
Using a 12-volt test light connected to ground, check (T16) Transmis
sion Control Output circuit in the Transmission Solenoid/Pressure 
Switch Assembly harness connector. 

NOTE: The test light must illuminate brightly. Compare the bright· 
ness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes »Using the schematics as a guide, check the Powertrain 

No 

Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace and pro
gram the PCM per the Service Information. With the scan 
tool, perform Quick Learn 
Perform 42RLE TRANSMISSION VERIFICATION TEST 
(Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

» Repair the (T16) Transmission Control Relay Output circuit 
for an open. If the fuse is open make sure to check for a 
short to ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

9. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 

P\ 
19 

8 00+000 
ooe )000 115 

16 000 0000 23 
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UIE PR£81UR1! 

8EJ1SORIVARIABLE 

"'RC& 1IOLENOID 

(Rl.E) 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 

ASSSeLY· 

TRAHSllllSION 
9OLI!:NOID 

(RLE~ 

816a7713 

Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 



21 - 254 AUTOMATIC TRANSMISSION 42RLE - ELECTRICAL DIAGNOSTICS ------ DR 

P0871-0D PRESSURE SWITCH RATIONALITY 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Transmission system uses three pressure switches to monitor the fluid pressure in the UR. 214, and 00 ele
ments. The pressure switches are continuously monitored for the correct states in each gear. Normal operation will 
be experienced if no other codes are present. Transmission Control System will ignore the code. Limp-in condition 
will only occur if OTC P0871 is present with a OTC P0706 . 

• When Monitored: 
Whenever the engine is running . 

• Set Condition: 
The OTC is set if one of the pressure switches are open or closed at the wrong time in a given gear. If the 
problem is identified for 3 successive key starts, the transmission will go into Limp-in mode and the MIL will 
turn on after 10 seconds of vehicle operation. 

Possible Causes 

RELATED TIPM TCM POWER INPUT DTCS PRESENT 

LOSS OF PRIME DTC PRESENT 

(T9) 00 PRESSURE SWITCH SENSE CIRCUIT OPEN 

(T9) OD PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 

(T9) 00 PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

TRANSMISSION SOLENOID/PRESSURE SWITCH ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 • 
TRANSMISSIONITRANSAXLEIAUTOMATIC .. 42RLE .. STANDARD PROCEDURE) 

PRESSURE SWITCH STATES 

GEAR 

R 

PIN 

1st 

2nd 

D 

OD 

Diagnostic Test 

UR 

OP 

CL 

CL 

OP 

OP 

OP 

OP = OPEN 

CL= CLOSED 

1. CHECK FOR TIPM TeM POWER INPUT DTCS 

With the scan tool under TIPM, check for TCM Power Input DTCs. 

Are there any TIPM TCM Power Input DTCs present? 

214 

OP 

OP 

OP 

CL 

OP 

CL 

Yes »Refer to the Transmission category and perform the appropriate diagnostic procedure. 

No »Go to 2 

00 

OP 

OP 

OP 

OP 

CL 

CL 
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2. CHECK FOR LOSS OF PRIME DTC 

With the scan tool, check for other Transmission DTes. 

Is the DTC P0944 present also? 

Yes »Refer to the Transmission category and perform the appropriate diagnostic procedure. 

No »Go to 3 

3. CHECK IF THE OTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this OTC? 

Yes »Go to 4 

No »Go to 8 

4. CHECK THE PCM AND WIRING USING THE TRANSMISSION SIMULATOR 

Turn the ignition off to the lock position. 

Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse froin the TIPM will prevent the vehicle from being 
started in gear. 
WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 

Ignition on, engine not running. 
With the Transmission Simulator, turn the Pressure Switch selector to 00. 
With the scan tool, monitor the 00 Pressure Switch state while pressing the Pressure Switch Test button on the 
Transmission Simulator. 

Did the 00 Pressure Switch state change? 

Yes »Replace the Transmission Solenoid/Pressure Switch Assembly per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEJ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 5 
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5. (T9) 00 PRESSURE SWITCH SENSE CIRCUIT OPEN 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 
Disconnect the Transmission Solenoid/Pressure Switch Assembly har
ness connector. 

NOTE: Check connectors - Clean/repair as necessary. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Tool #8815 to per
form diagnosis. 
Measure the resistance of the (T9) 00 Pressure Switch Sense circuit 
between the Transmission Solenoid/Pressure Switch Assembly harness 
connector and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Ves »Repair the (T9) 00 Pressure Switch Sense circuit for an 
open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Go to 6 

6. (T9) 00 PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 

Measure the resistance between ground and the (T9) 00 Pressure 
Switch Sense circuit. 

Is the resistance below 5.0 ohms? 

Ves »Repair the (T9) 00 Pressure Switch Sense circuit for a 

No 

short to ground. 

Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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7. (T9) 00 PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

Ignition on, engine not running. 
With the scan tool under TfPM, actuate the Transmission. 
Measure the voltage of the {T9} 00 Pressure Switch Sense circuit. 

Is the voltage above 0.5 volts? 

Yes »Repair the (T9) 00 Pressure Switch Sense circuit for a 

No 

short to voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 • TRANSMISSIONfTRANSAXLElAUTOMATIC -
42RLE - STANDARD PROCEDURE) 

ASSEMBLY. » Using the schematics as a guide, check the Powertrain 
TRANSMISSION 

Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLEIAUTOMATIC -
42RLE - STANDARD PROCEDURE) 

8. CHECK THE WIRI~G AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 

9 

16 

24 

31 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 

SOLENOm 

oooo~~:ooo~.~ 
ooooooooo:o~l : :' 
00000000 

PCMPINOUT 

BOX 8815 

38 

With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 

816ad432 

Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0882-TCM POWER INPUT LOW 
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Theory of Operation 
The Transmission Control Output circuit is used to supply power to the Transmission SolenoidlTRS Assembly and to 
the PCM when in normal operating mode. The purpose of the Transmission Output circuit is to allow the Transmis· 
sion Control System to turn off the power to the Transmission SolenoidfTRS Assembly in event that the transmission 
should need to be placed into "limp-inti mode due to a DTC. 

After a PCM reset, (ignition switch turned to the run position, or after cranking the engine) the Transmission Control 
System verifies that the Transmission Output circuit is open by checking for voltage on the Transmission Output 
circuits before the Transmission Control System request for the circuit to be powered up. The request is sent by a 
direct circuit control from the PCM to the TIPM. If the Transmission Control System detects less that 3.0 volts when 
the output is commanded on, the DTC will set.Note: Inadequate Transmission Control Output voltage can also 
cause DTCs P0846, P0869, or P0871 to set. Repairing the P0882 fault should also eliminate the related 
DTCs • 

• When Monitored: 
When the ignition is turned from "OFF" position to "RUNIf position and/or the ignition is turned from "START" 
position to "RUN" position . 

• Set Condition: 
This DTC is set when there is less than 3.0 volts present at the transmission control output circuits located in 
the Powertrain Control Module (PCM) when the Transmission Control System request the power up of those 
circuits. 

Possible Causes 

RELATED TIPM DTCS 

(T515) TRANSMISSION CONTROL CIRCUIT SHORT TO GROUND 

(T515) TRANSMISSION CONTROL CIRCUIT OPEN 

POWERTRAIN CONTROL MODULE 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC • 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 0 for this DTC? 

Ves »Go to 2 

No »Go to 5 

2. CHECK FOR TIPM RELATED DTCS 

With the scan tool, check TIPM DTCs. 

Are there any TIPM TCM Power Control circuit DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 3 
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3. CHECK THE (T515) TRANSMISSION CONTROL CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector and connect Miner tool 
#8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Disconnect the TIPM C1 harness connector. 
Measure the resistance between ground and the (T515) Transmission 
Control circuit. 

Is the resistance below 5.0 ohms? 

Yes » Repair the (T515) Transmission Control circuit for a short to 
ground. 

18 

24 

31 

18 
-&1ID 
~:~ 8 0+0000 

oc )0000 15 

00 00000 23 
0000000 

30 
00000000 

38 

PCMPlNOUT 

BOX.liS 

81643254 

Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No » Go to 4 

4. CHECK THE (T515) TRANSMISSION CONTROL CIRCUIT FOR AN OPEN 

Measure the resistance of the (TS15) Transmission Control circuit 
between the TIPM C1 harness connector and the appropriate terminal 
of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Ves »Repair the (TS15) Transmission Control circuit for an open. 

No 

Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

» Using the schematics as a guide. check the Powertrain 
Control Module (PCM) terminals for corrosion. damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC ~ 
42RLE - STANDARD PROCEDURE) 
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5. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide. inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set 

Where there any problems found? 

Yes »Repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERrFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The Transmission Control Output circuit is used to supply power to the Transmission SolenoidlTRS Assembly and to 
the PCM when in normal operating mode. The purpose of the Transmission Output circuit is to allow the Transmis~ 
sion Control System to turn off the power to the Transmission SolenoidlTRS Assembly in event that the transmission 
should need to be placed into "limp-in" mode due to a DTC. 

After a PCM reset, (ignition switch turned to the run position, or after cranking the engine) the Transmission Control 
System verifies that the Transmission Output circuit is open by checking for voltage on the Transmission Output 
circuits before the Transmission Control System request for the circuit to be powered up. The request is sent by a 
direct circuit control from the PCM to the TIPM. If voltage is detected on the Transmission Output circuits before the 
request is sent, the DTC will set. 

• When Monitored: 
When the ignition is turned from "OFF" position to "RUN" position and/or the ignition is turned from "START" 
position to "RUNII position . 

• Set Condition: 
This DTC is set if the Powertrain Control Module senses greater than 3.0 volts on the Transmission Control 
Relay Output circuits prior to a request from the PCM to TIPM to energize the Transmission Output circuits. 

Possible Causes 

TIPM DTCS PRESENT 

(T515) TRANSMISSION CONTROL CIRCUIT SHORT TO VOLTAGE 

(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT VOLTAGE 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR TCM TIPM DTCS 

With the scan tool under TIPM, check for TCM Power Control circuit DTCs. 

Are there any TIPM TCM Power Control circuit DTCS present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 0 for this DTC? 

Yes »Go to 3 

No »Go to 6 
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3. (T16) TRANSMISSION OUTPUT CIRCUIT SHORT TO VOLTAGE 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 
Disconnect the TIPM C10 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Ignition on. engine not running. 
Measure the voltage of the (T16) Transmission Control Output circuits in 
the Miller tool #8815. 

Is the voltage above 0.5 volts on any (T16) Transmission Con
trol Output circuit? 

Yes »Go to 4 

No »Go to 5 

4. CHECK THE TRANSMISSION SOLENOIDITRS ASSEMBLY 

Turn the ignition off to the lock position. 
Disconnect the Transmission SolenoidrrRS Assembly harness connec
tor. 
Ignition on, engine not running. 
Measure the voltage of the (T16) Transmission Control Output circuits in 
the Miller tool #8815. 

Is the voltage above 0.5 volts? 

Yes »Repair the (T16) Transmission Control Output circuit for a 
short to voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the 
Service Information. 
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Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

5. CHECK THE (T515) TRANSMISSION CONTROL CIRCUIT FOR A SHORT TO VOLTAGE 

Measure the voltage of the (T515) Transmission Control circuit. 

Is the voltage above 0.5 volts? 

Yes »Repair the (T515) Transmission Control circuit for a short to 
voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
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per the Service Information. With the scan tool. perform 
Quick Leam 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

6. CHECK WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 

With the scan tooll check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0884-POWER UP AT SPEED 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
If a vehicle loses power to the PCM, the vehicle will go to the 2nd gear mode since there is no power available to 
control the transmission solenoids. However if power is restored, the PCM will power-up and normal operation will 
be restored. This DTC identifies that power to the PCM was restored when the gear selector was in a liD rive" posi
tion while the vehicle was moving at speeds above 32 km/h (20 mph). If a customer shifts to Neutral and cycles the 
ignition key and quickly shifts to "Drive" while moving before the PCM comes out of its START ROUTINE, the DTC 
can be set. Therefore it is critical that this DTC diagnosis repair procedure should only be used if the vehicle is 
experiencing intermittent 2nd gear operation and subsequently a return to normal operation during normal driving. 
The transmission will not be placed in limp-in. This is an informational DTC to be used when attempting to diagnose 
an intermittent 2nd gear operation and subsequent return to normal transmission operation . 

• When Monitored: 
One time after each controller reset. Note: the Transmission Control Module is integrated with Powertrain Con
trol Module. The Transmission Control Module has separate powers and grounds specifically to its portion of 
the PCM . 

• Set Condition: 
This DTC will set if the PCM powers up and senses the vehicle in a valid forward gear (no PRNDL DTCs) with 
an output speed above 800 rpm, approximately 32 km/h or 20 mph. 

Possible Causes 

INTERMITTENT POWER AND GROUND CIRCUITS 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK THE POWER AND GROUND CIRCUITS 

This DTC is set when the PCM is initialized while the vehicle is moving in a valid forward gear. This is usually 
caused by a momentary loss of power to the Transmission portion of the PCM. 

CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller tool #8815 to perform diagno
sis. 
Check all of the Fused B(+), Fused Ignition Switch Output, and Ground circuits related to the PCM for an intermit
tent open or short to ground. 
Perform a wiggle test on all wiring and connectors pertaining to the PCM while looking for shorted or open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

If there are no possible causes remaining, view repair. 

Repair 
Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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P0890-SWITCHED BATTERY 
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Theory of Operation 
The transmission relay is used to supply power to the solenoid pack when in normal operating mode and to turn off 
power to produce transmission "Iimp-inll mode. The relay output (which supplies power to the solenoid pack) is fed 
back to the controller. It is referred to as SWITCHED BATTERY. After a controller reset (ignition key turned to the 
RUN position or after cranking engine), the controller verifies that the relay contacts are open by checking for no 
voltage on Switched battery line (transmission control relay output) before the relay is energized. After switched 
battery is verified for no voltage, the voltage of each of the solenoid pack pressure switches is also checked. Since 
the solenoid pack is not powered up, there should be no voltage on any of the pressure switches. 

• When Monitored: 
One time after a reset (ignition key turned to the RUN position or after cranking engine) . 

• Set Condition: 
A fault is set if voltage greater than 4.5 volts is detected for 7 msec on any of the pressure switch circuits 
before the relay is energized. The transmission is placed in Limp-In. The MIL is on after 10 seconds. of vehicle 
operation. 

Possible Causes 

(T47) 2/4 PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

(TSO) UR PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

(T9) 00 PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

POWERTRAIN CONTROL MODULE 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 2 

No »Go to 5 



21 - 270 AUTOMATIC TRANSMISSION 42RLE - ELECTRICAL DIAGNOSTICS ------ DR 

2. (T9) 00 PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 
Disconnect the Transmission Solenoid/Pressure Switch Assembly har
ness connector. 
Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the voltage of the (T9) 00 Pressure Switch Sense circuit. 

Is the voltage above 0.5 volt? 

Yes »Repair the (T9) 00 Pressure Switch Sense circuit for a 
short to voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Go to 3 

3. (T47) 214 PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T 47) 214 Pressure Switch Sense circuit. 

Is the voltage above 0.5 volt? 

Yes »Repair the (T47) 2/4 Pressure Switch Sense circuit for a 

No 

short to voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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4. (T50) UR PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T50) UR Pressure Switch Sense circuit. 

Is the voltage above 0.5 volts? 

Yes »Repair the (T50) UR Pressure Switch Sense circuit for a 

No 

short to voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC-
42RLE - STANDARD PROCEDURE) 

» Using the schematics as a guide. check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found. replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLEI AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

5. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
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Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 

816ac523 

Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0897-TRANSMISSION FLUID DETERIORATED 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
To prevent a bump due to AlC clutch engagement, a temporary torque converter partial EMCC condition is estab
lished prior to AlC clutch engagement. A message is received over the bus indicating that AlC clutch engagement 
is imminent. Partial EMCC is then established and a reply message, "OK to engage AlC clutch" is sent via the bus. 
Partial EMCC will be held for 450 ms before returning to full EMCC. During the transition from full to partial EMCC, 
a turbine acceleration sum is calculated, if this value exceeds a threshold value for several transitions, degraded 
transmission fluid is indicated . 

• When Monitored: 
Each transition from full EMCC to partial EMCC for AlC bump prevention. 

• Set Condition: 
DTC set if 20 occurrences of a turbine acceleration sum. Fault Set Time: 20 transitions from full EMCC to 
partial EMCC. Transmission will not use partial EMCC. Established for AlC bump prevention. 

Possible Causes 

WORN OUT/ BURNT TRANSAXLE FLUID 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1 . WORN OUTI BURNT TRANSMISSION FLUID 

Turn the ignition off to the lock position. 
Flush the Transmission Oil Cooler and lines, replace the Transmission Oil Filter, refill with new Transmission Fluid, 
start the engine, and adjust the fluid per the Service Information. 

NOTE: The Transmission Cooler must be flushed before proceeding. 
Allow the engine to idle for 10 minutes, in Park. 
Turn the ignition off to the lock position. 
Again, flush the Transmission Oil Cooler and lines, replace the Transmission Oil Filter, refill with new Transmission 
Fluid, start the engine, and adjust the fluid per the Service Information. 
With the scan tool, perform a Battery Disconnect. 

NOTE: The Battery Disconnect must be done to re-enable EMCC during an AlC Clutch engagement. 

NOTE: The vehicle may exhibit intermittent shudder during the first few hundred miles. The new Transmis
sion Fluid will gradually penetrate the Torque Convertor Clutch friction material and the shudder should 
disappear. 
Erase the DTC and return the vehicle to the customer. 

Did the DTC reset and/or does the vehicle still shudder after a few thousand miles? 

Ves »Replace the Torque Converter per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0933-HYDRAULIC PRESSURE SENSOR RANGE/PERFORMANCE 
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Theory of Operation 
Line pressure is electronically controlled by the Transmission Control System and is measured by the Line Pressure 
Sensor (LPS). The desired line pressure is continuously being compared to the actual line pressure and is regulated 
by electronically changing the duty cycle of the Pressure Control Solenoid (PCS). (5% duty cycle = solenoid off :;;;;; 
max line pressure, 62% duty cycle;:: solenoid on :;;;;; min line pressure). 

The Transmission Control System calculates the desired line pressure based on inputs from the transmission and 
engine. A calculated torque input to the transmission is used as the primary input of the desired line pressure cal
culation and is called Torque Based Line Pressure. In addition, the line pressure is set to a preset level 827 to 931 
kPa (120 to 135 psi) during shifts and in Park and Neutral to ensure consistent shift quality . 

• When Monitored: 
Continuously with the ignition on, engine running, with the transmission in gear . 

• Set Condition: 
The PCM continuously monitors Actual Line Pressure and compares it to Desired Line Pressure. If the Actual 
Line Pressure reading is more than 172.4 kPa (25 psi) higher than the Desired Line Pressure, but is less than 
the highest Line Pressure ever used in the current gear, the DTC sets. 

RELATED DTCS PRESENT 

LINE PRESSURE CONNECTOR AND WIRING 

INTERNAL TRANSMISSION 

POWERTRAIN CONTROL MODULE 

Possible Causes 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. DETERMINING IF RELATED DTCS ARE PRESENT 

With the scan tool, check for other transmission DTCs. 

Are there any other line pressure related DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. Perform the test for P0934 
and/or P0935 first if present. 

No »Go to 2 

2. COMPARE ACTUAL LINE PRESSURE TO DESIRED LINE PRESSURE 

CAUTION: Apply Parking Brake 
Start the engine. 

CAUTION: Firmly apply the brakes. 
With the scan tool, monitor the Line Pressure, Desired Line Pressure and the TPS degrees. 
While firmly applying the brakes, place the shifter in reverse, then slowly press the accelerator pedal to a TPS 
degree of 15°. 
Compare the Line Pressure reading to the Desired Line Pressure reading on the scan tool. 

Does the Line Pressure stay within :t 34 kPa or 5 psi of the Desired Line Pressure? 

No »Go to 3 

Yes »Go to 5 
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3. CHECK LINE PRESSURE CONNECTOR AND WIRING 

Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure Sensor voltage while wiggling the wiring harness and connectors 
pertaining to the Line Pressure SensorNariable Force Solenoid Assembly. 

Did the voltage remain steady while wiggling the wiring harness and connectors? 

Ves »Go to 4 
No »Disconnect and properly reconnect the Line Pressure SensorNariable Force Solenoid Assembly con-

nector. Inspect terminals and repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

4. CHECK PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 
WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
With the Transmission Simulator select the "OFF" position on the "Input/Output Speed" switch. 
Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure during the following step. 
With the Transmission Simulator, turn the selector switch to each of the 3 Line Pressure positions. 

NOTE: All three scan tool Line Pressure readings should be steady and :i: 14 kPa (2.0 psi) or 0.1 volts of the 
reading specified on the Transmission Simulator. 

Did the Line Pressure read within :i: 14 kPa (2.0 psi) or 0.1 volts in all three positions? 

Ves »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Repair internal transmission and inspect the oil pump per the Service information and replace if neces-
sary. If no problems are found, replace the Line Pressure SensorNariable Force Solenoid Assembly -
possible cause is the Pressure Control Solenoid is stuck. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

5. CHECK WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
Line pressure is electronically controlled by the Transmission Control System and is measured by the Line Pressure 
Sensor (LPS). The desired line pressure is continuously being compared to the actual line pressure and is regulated 
by electronically changing the duty cycle of the Pressure Control Solenoid (PCS). (5% duty cycle = solenoid off = 
max line pressure, 620/0 duty cycle:;;;; solenoid on :;;;; min line pressure). 

The Transmission Control System calculates the desired line pressure based on inputs from the transmission and 
engine. A calculated torque input to the transmission is used as the primary input of the desired line pressure cal
culation and is called Torque Based Line Pressure. In addition, the line pressure is set to a preset level 827 to 931 
kPa (120 to 135 PSI) during shifts and in Park and Neutral to ensure consistent shift quality. 

The monitored Line Pressure Sensor voltage should always be between 0.35 and 4.75 volts. Any monitored volt
ages outside these parameters indicate an Line Pressure Sensor or wiring problem and will cause either DTC 
P0934 or P093S to set. 

• When Monitored: 
Continuously with the ignition on and engine running . 

• Set Condition: 
This DTC will set when the monitored Line Pressure Sensor voltage is less than or equal to 0.35 volts for 0.18 
seconds. 

Possible Causes 

(F8S6) 5-VOLT SUPPLY CIRCUIT OPEN 

(F8S6) 5-VOLT SUPPLY CIRCUIT SHORT TO GROUND 

(T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

LINE PRESSURE SENSOR 

POWERTRAIN CONTROL MODULE 

Diagnostic Test 

1. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 2 

No »Go to 6 

2. CHECK THE PCM AND WIRING 

Turn the ignition off to the lock position. 

Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 

Ignition on, engine not running. 

With the scan tool, under Transmission Sensors, monitor the Line Pressure. 
Using the Transmission Simulator, set the rotary switch to each of the 3 line pressure positions. 
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NOTE: All three scan tool Line Pressure readings should be steady and :t 14 kPa (2.0 psi) or 0.1 volts of the 
reading specified on the Transmission Simulator. 

Did the Line Pressure read within :t 14 kPa (2.0 psi) or 0.1 volts in all three positions? 

Yes »Replace the Line Pressure Sensor per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEJ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 3 

3. CHECK THE (T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 
Disconnect the Transmission Simulator, Miller tool #8333 and the Elec
tronic Transmission Adapter kit. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance between ground and the (T38) Line Pressure 
Sensor Signal circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T38) Line Pressure Sensor Signal circuit for a 
short to ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEJAUTOMATIC-
42RLE - STANDARD PROCEDURE) 

No »Go to 4 
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4. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR AN OPEN 

Disconnect the PCM C1 harness connector and connect Miller tool 
#8815. 
Measure the resistance of the (F856) 5~volt Supply circuit between Line 
Pressure SensorNariable Force Solenoid Assembly harness connector 
and the appropriate terminal of Miller tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Go to 5 

No » Repair the (F856) 5-volt Supply circuit for an open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

5. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 

Disconnect the PCM C1 harness connector and connect Miller toot 
#8815. 
Measure the resistance between ground and the (F856) 5-volt Supply 
circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for a short to ground. 

No 

Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminaf push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace and pro
gram the PCM per the Service Information. With the scan 
tool, perform Quick Learn. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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6. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are nol present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 
Pertorm 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
Une pressure is electronically controlled by the Transmission Control System and is measured by the Line Pressure 
Sensor (LPS). The desired line pressure is continuously being compared to the actual line pressure and is regulated 
by electronically changing the duty cycle of the Pressure Control Solenoid (PCS). (5% duty cycle solenoid off = 
max line pressure, 62% duty cycle = solenoid on = min line pressure). 

The Transmission Control System calculates the desired line pressure based on inputs from the transmission and 
engine. A calculated torque input to the transmission is used as the primary input of the desired line pressure cal
culation and is called Torque Based Line Pressure. In addition, the line pressure is set to a preset level 827 to 931 
kPa (120 to 135 PSI) during shifts and in Park and Neutral to ensure consistent shift quality. 

The monitored Line Pressure Sensor voltage should always be between 0.35 and 4.75 volts. Any monitored volt
ages outside these parameters indicate an Line Pressure Sensor or wiring problem and will cause either DTC 
P0934 or P0935 to set. 

• When Monitored: 
Continuously with ignition on and engine running. 

• Set Condition: 
This DTC will set if the monitored Line Pressure Sensor voltage is greater than or equal to 4.75 volts for the 
period of 0.18 seconds 

Possible Causes 

(T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT OPEN 

(K900) SENSOR GROUND CIRCUIT OPEN 

(T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 

LINE PRESSURE SENSOR 

POWERTRAIN CONTROL MODULE 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 • 
TRANSMISSIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF THE OTC IS CURRENT 

With the scan tool, read DTes. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 2 

No »Go to 6 

2. CHECK THE PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Starter Relay. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure. 
Using the Transmission Simulator, set the rotary switch to each of the 3 tine pressure positions. 
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NOTE: All three scan tool Line Pressure readings should be steady and :t 14 kPa (2.0 psi) or 0.1 volts of the 
reading specified on the Transmission Simulator. 

Did the Line Pressure read within :I: 14 kPa (2.0 psi) or 0.1 volts in all three positions? 

Yes »Replace the Line Pressure Sensor per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 3 

3. CHECK THE (K900) SENSOR GROUND CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333 and the Elec
tronic Transmission Adapter kit. 
Disconnect the PCM C2 harness connector and connect Miller tool 
#8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (K900) Sensor Ground circuit from the 
Line Pressure SensorNariable Force Solenoid Assembly harness con
nector to the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes 

No 

» Repair the (K900) Sensor Ground circuit for an open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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4. CHECK THE (T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT FOR AN OPEN 

Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 
Measure the resistance of the (T38) Line Pressure Sensor Signal circuit 
from the Line Pressure SensorNariable Force Solenoid Assembly har
ness connector to the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T38) Line Pressure Sensor Signal circuit for an 
open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Go to 5 
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5. CHECK THE (T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 

Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T3B) Line Pressure Sensor Signal circuit. 

Is the voltage above 5.5 volts? 

Yes »Repair the (T3B) Line Pressure Sensor Signal circuit for a 
short to voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace and pro
gram the PCM per the Service Information. With the scan 
tool, perform Quick Learn. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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6. CHECK WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0944-LOSS OF HYDRAULIC PUMP PRIME 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The Loss of Prime Test is used to prevent transmission defaults and erroneous fault codes during temporary loss of 
pump prime that may occur with low transmission fluid under severe braking conditions, start-up, etc. and to point 
towards more subtle problems such as a plugged or ruptured oil filter. The Loss of Prime fault is set by a loss of 
hydraulic pressure in the transmission system. This condition, jf sustained, will result in the vehicle being unable to 
move . 

• When Monitored: 
Every 350 ms 

• Set Condition: 
If the transmission begins to slip in any forward gear, and the pressure switch or switches that should be 
closed for a given gear are open, a loss of prime test begins. AU available elements (in 1st gear LR, 2/4 and 
00, in 2nd, 3rd, and 4th gear 2/4 and 00) are turned on by the PCM to see if pump prime exists. The code 
is set it none of the pressure switches respond. The PCM will continue to run the loss of prime test until pump 
pressure returns. The vehicle will not move or the transmission will slip. Normal operation will continue if pump 
prime returns. 

LOW TRANSMISSION FLUID LEVEL 

SHJFT LEVER POSITION 

PLUGGED TRANSMISSION FILTER 

TRANSMISSION OIL PUMP 

Possible Causes 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF THE DTC IS CURRENT 

Place the gear selector in Park. 

Start the engine. 

NOTE: The Transmission Temperature must be at feast 43° C (110° F) before performing the following steps. 
The Transmission must be at operating temperature prior to checking pressure. Cold transmission fluid will result in 
higher pressure readings. 
Place the Transmission in Reverse. 
With the scan tool, observe the Transmission Pressure Switch states. 

Are any of the Pressure Switches closed? 

Yes »Go to 2 

No »Go to 4 
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2. INTERMITTENT OPERATION 

The conditions necessary to set this DTC are not present at this time. 
Test drive the vehicle. Allow the Transmission to shift through all gears and ranges. 

Was a delayed engagement and/or a no drive condition present during the test drive? 

Yes »Go to 4 

No »Go to 3 

3. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wiring while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 ~ TRANSMrSSIONITRANSAXLEI 
AUTOMATIC - 42RLE • STANDARD PROCEDURE) 

No »Test Complete. 

4. SHIFT LEVER POSITION TEST 

With the scan tool, perform a Shift Lever Position test. Follow the instructions on the screen. 

Did the Shift. Lever Position Test pass? 

Yes »Go to 5 

No »Perform the diagnostic procedure for P070S-TRANSMISSION RANGE SENSOR RATIONALITY. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

5. CHECK FOR PLUGGED TRANSMISSION FILTER 

Remove the Transmission Pan and inspect the Transmission Fluid and Transmission Filter per the Service Informa
tion. 

Does the Transmission Oil Pan contain excessive debris and/or is the Oil Filter plugged? 

Yes »Repair the cause of the plugged Transmission Filter. Refer to the Service Information for the proper 
repair procedure. 

Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Replace the Transmission Oil Pump per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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P0992-214/0D HYDRAULIC PRESSURE TEST 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
Pressure switches are normally off or open (no pressure applied) and read high (+12 volts). When an element is 
applied, the corresponding pressure switch closes to ground (0 volts) or turns on. The controller tests the 00 and 
2/4 pressure switches when they are off (when the corresponding friction element is not applied) by briefly applying 
the 00 and 214 elements which will cause the corresponding pressure switch to close. The test verifies that the 
switches are operational and that the switch will close when the corresponding element is applied. If a switch fails 
to respond, it is re-tested. The MIL illuminates and the transmission system defaults to limp-in mode . 

• When Monitored: 
In any forward gear with engine speed above 1000 rpm, shortly after a shift and every minute thereafter . 

• Set Condition: 
After a shift into a forward gear, with engine speed greater than 1000 rpm, the PCM momentarily turns on 
element pressure to the clutch circuits that do not have pressure to identify that the correct pressure switch 
closes. If the pressure switch does not close 2 times the DTG sets. 

Possible Causes 

CONDITION P0992 PRESENT 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONfTRANSAXLElAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

1. CHECK IF THE DTC IS CURRENT 

NOTE: The vehicle must be driven to set this DTC. The transmission must be at operating temperature with 
the Engine rpm above 1000 rpm. 
This DTC is an indication of both the 214 and the DID Hydraulic Pressure Switch DTCs being present. 
Perform the diagnostic procedures for both P0845 and P0870. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

If there are no possible causes remaining, view repair. 

Repair 
Refer to the Transmission category and perform the diagnostic procedures for P0845 and P0870. 
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• When Monitored: 
With the ignition on with battery voltage greater than 10.0 volts . 

• Set Condition: 
A shorted condition is detected in the Transmission Control Output circuit. 

Possible Causes 

(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT TO GROUND 

(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. CHECK IF THE DTC IS ACTIVE 

Ignition on, engine not running. 
With the scan tool, check TIPM DTCs. 

Is the status Active for this DTC? 

Yes »Go to 2 

No »Go to 5 

2. CHECK THE TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT TO GROUND 

Turn the ignition off 
Disconnect the TIPM C10 harness connector. 
Disconnect the PCM C4 harness connector and install Miller tool #8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance between ground and the (T16) Transmission 
Control Output circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T16) Transmission Control Output circuit for a 
short to ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONffRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Go to 3 
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3. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Reconnect the TIPM C10 harness connector. 
Disconnect the Transmission Solenoid/Pressure Switch harness connec
tor. 
Disconnect the Line Pressure SensorNariable Force Solenoid harness 
connector (if equipped). 
Ignition on, engine not running. 
Using the scan tool under the TIPM Actuators, actuate the Transmis
sion. 

9 

16 

8 

15 

23 

Using a 12-volt test light connected to ground, check the (T16) Trans
mission Control Output circuits. 

NOTE: The test light must illuminate brightly. Compare the bright
ness to that of a direct connection to the battery. 

:: ~oOoO~: 

Does the test light illuminate brightly at all the (T16) Transmis
sion Control Output circuits? 

Yes »Go to 4 

No »Repair the (T16) Transmission Control Output circuit for an 
open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
42RLE - STANDARD PROCEDURE) 

4. TOTALLY INTEGRATED POWER MODULE 

Using the schematics as a guide, inspect the wire harness and connectors. 
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Check the TIPM harness connector terminals for corrosion, damage, or terminal push out. 
Pay particular attention to all power and ground circuits. 

Were any problems found? 

Yes »Repair as necessary_ 
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Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Replace and program the Totally Integrated Power Module per Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

5. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time_ 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary_ 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test complete_ 
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• When Monitored: 
With the ignition on with battery voltage greater than 10.0 volts . 

• Set Condition: 
A shorted condition is detected in the TIPM TCM Power control circuit. 

Possible Causes 

(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT TO VOLTAGE 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. CHECK IF THE OTC IS ACTIVE 

Ignition on, engine not running. 
With the scan tool, read TIPM DTCs. 

Is the status Active for this OTC? 

Yes »Go to 2 

No »Go to 4 

2. (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT TO VOLTAGE 

Turn the ignition off 

Disconnect the TIPM C10 harness connector. 
Disconnect the PCM C4 harness connector. 

Measure the voltage of the (T16) Transmission Control Output circuit. 

Is the voltage above 10.0 v? 

Yes »Repair the (T16) Transmission Control Output circuit for a 
short to voltage. 

Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLEIAUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Go to 3 
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3. TOTALLY INTEGRATED POWER MODULE 

the schematics as a guide, inspect the wire harness and connectors. 

Check the TI PM harness connector terminals for corrOSion, damage, or terminal push out 
Pay particular attention to all power and ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 

Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTHANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

4. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide. inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test complete. 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts . 

• Set Condition: 
An open condition of the Transmission Control Output circuit is detected by the Totally Integrated Power Mod
ule (TIPM). 

Possible Causes 

(T16) TRANSMISSION CONTROL OUTPUT CI RCUIT OPEN 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. CHECK IF THE OTC IS ACTIVE 

Ignition on, engine not running. 
With the scan tool, select View DTCs. 

Is the status Active for this OTC? 

Yes »Go to 2 

No »Go to 4 

2. CHECK THE TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector and install Miller tool #8815. 
Disconnect the Transmission Solenoid harness connector. 
Disconnect the Line Pressure SensorNariable Force Solenoid harness 
connector (if equipped). 

CAUTION: 00 not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Instan Miller tool #8815 to per
form diagnosis. 
Ignition on, engine not running. 
Using the scan tool under the TIPM Actuators, actuate the Transmis
sion. 
Using a 12-volt test light connected to ground. check the (T16) Trans
mission Control Output circuits. 

NOTE: The test light must illuminate brightly. Compare the bright
ness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Ves »Go to 3 

No » Repair the (T16) Transmission Control Output circuit for an 
open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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3. TOTALLY INTEGRATED POWER MODULE 

Using the schematics as a guide, inspect the wire harness and connectors. 
Check the TIPM harness connector terminals for corrosion, damage, or terminal push out. 
Pay particular attention to all power and ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

4. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 

Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test complete. 
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P128E-TCM POWER CONTROL CIRCUIT 2 OVERCURRENT - TIPM 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts . 

• Set Condition: 
An overcurrent condition is detected in the TCM Power Control circuit. One Trip Fault. Three good trips to turn 
off the MIL. 

Possible Causes 

LINE PRESSURE SENSOR VARIABLE FORCE SOLENOID 

SOLENOID/PRESSURE SWITCH ASSEMBLY 

POWERTRAIN CONTROL MODULE (PCM) 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. CHECK IF THE DTC IS ACTIVE 

Ignition on, engine not running. 
With a scan tool, read TIPM OTCs. 

Is the DTC active at this time? 

Yes »Go to 2 

No »Go to 5 

2. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT 

Turn the ignition off. 
Disconnect the TIPM C10 harness connector. 
Connect the positive probe of an ammeter to battery positive and con
nect the negative probe to the (T16) Transmission Control Output circuit 
in the TIPM C10 harness connector. 
Read the amperage on the ammeter. 

Does the amperage read below 2.0 amps? 

Yes »Go to 4 

No »Go to 3 18 
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3. CHECK THE PCM 

Disconnect the amp meter from the TIPM C10 harness connector and 
battery positive. 
Disconnect the PCM C4 harness connector. 
Reconnect the positive probe of an ammeter to battery positive and 
connect the negative probe to the (T16) Transmission Control Output 
circuit in the TI PM C 1 0 harness connector. 
Read the amperage on the ammeter. 

Does the amperage read below 2.0 amps? 

Yes » USing the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace and pro-
gram the PCM per the Service Information. With the scan 
tool, perform Quick Learn 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC 
42RLE - STANDARD PROCEDURE) 

No » Go to 4 

4. CHECK THE TRANSMISSION SOLENOIDS 

Disconnect the amp meter from the TIPM C10 harness connector. 
Disconnect the PCM C4 harness connector and install Miller tool #8815. 
Connect the positive probe of an ammeter to battery positive and con
nect the negative probe to the (T16) Transmission Control Output circuit 
in the TIPM C10 harness connector. 
While monitoring the amperage reading of the ammeter and using a 
jumper wire, jump each solenoid control circuit to ground one at a time 
in the appropriate terminals of Miller tool #8815. 

NOTE: The amperage draw should be approximately .02 milliam
pere on each solenoid circuit with the PCM C4 harness connector 
disconnected. 

Does the amperage read between .05 and .015 milliampere :I: 

.005 milliampere on each solenoid tested? 

Yes »Replace the Totally Integrated Control Module per the Ser-
vice Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Depending on the identified circuit in the test, replace either 
Transmission Solenoid/Pressure Switch Assembly or the 
Line Pressure Solenoid (if equipped) per the Service Infor
mation. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMfSSIONffRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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5. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identity the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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P1684-BATTERY WAS DISCONNECTED 
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Theory of Operation 
Note: This is not a fault code. It exists to provide reference information only. A battery backed RAM is used to 
maintain some learned values. When the battery is disconnected, this memory is lost. When the battery is recon
nected, the loss of learned values will be detected by the controller. The code will be set and the learned values will 
be initialized to known constants and the learning process will continue. Setting the code has no effect except for 
re-initialization of learned values . 

• When Monitored: 
After a reset (ignition key turned to the RUN position). 

• Set Condition: 
The checksum of the battery backed RAM does not match the stored checksum. Set Time: Less than 7 msec. 

BATTERY WAS DISCONNECTED 

PCM WAS REPLACED OR DISCONNECTED 

QUICK LEARN WAS PERFORMED 

(A919) FUSED B(+) CIRCUIT TO PCM OPEN 

(Z908 and Z977) GROUND CIRCUIT OPEN 

Possible Causes 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONfTRANSAXLElAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. BATTERY WAS DISCONNECTED 

Has the battery been disconnected, lost it's charge, or been replaced recently? 

Yes »Disconnecting or replacing the battery will set this DTC. Erase the DTC. 

Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 2 

2. WAS QUICK LEARN PERFORMED 

Has a Quick Learn procedure been performed? 

Yes »Performing Quick Learn will set this DTC. Erase the DTC. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 3 

3. PCM REPLACED OR DISCONNECTED 

Has the PCM been replaced or disconnected? 

Yes »Replacing or disconnecting the PCM will set this DTC. Erase the DTC. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 4 
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4. (A919) FUSED B(+) CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the PCM C1 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Using a 12-volt test light connected to ground, check the (A919) Fused 
B(+) circuit. 

NOTE: The test light must illuminate brightly. Compare the bright
ness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes »Go to 5 

No » Repair the Fused B+ circuit for an open. If the fuse is open 
make sure to check for a short to ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

5. (Z908) AND (Z977) GROUND CIRCUITS 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Using a 12-volt test light connected to 12-volts, check the (Z908) and 
(Z977) Ground circuits in the appropriate terminal of Miller tool #8815. 

NOTE: The test light must illuminate brightly. Compare the bright
ness to that of a direct connection to the battery. 

Does the test light illuminate brightly for all of the ground cir
cuits? 

Yes 

No 

» Go to 6 

» Repair the Ground circuits for an open. 

Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

6. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
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Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 

B12ac9ge 

812ac9a9 

Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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P1713-RESTRICTED MANUAL VALVE IN T2 RANGE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Ignition on, engine running with the gear shift selector in a valid forward gear . 

• Set Condition: 
This DTC sets whenever Transmission control system detects the manual valve is in the T2 range when it 
should be in OD. This is mainly an informational DTC. 

RELATED TRANSMISSION DTCS PRESENT 

CUSTOMER DRIVING HABITS 

MIS-ADJUSTED SHIFTER CABLE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. DETERMINING IF RELATED DTCS ARE PRESENT 

With the scan tool, check for other transmission DTCs. 

Are there any speed sensor or gear ratio DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK THE GEAR SHIFT CABLE FOR PROPER ADJUSTMENT 

Check the Gear shift cable adjustment per the Service Information. 
Also check the cable for possible binding or improperly routed. 

Is the Gear shift cable properly adjusted and not binding or improperly routed? 

Yes »Go to 3 

No »Adjust the Shifter Assembly per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

3. CHECK CUSTOMER DRIVING HABIT 

This DTC can be set if the customer does not move the shift lever completely into the 00 position (in between 
gears) causing the manual valve to be in the T2 position. 
When this occurs, the feed port to the clutch is restricted, the transmission will declare Neutral, and this DTC will 
set. 
This DTC can also be set by simply bumping the shift lever toward Neutral while accelerating. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

If there are no possible causes remaining, view repair. 

Repair 
This DTC can be set by the shift lever in the wrong position or not completely in the 00 position. Make 
sure the customer is properly informed. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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P1745-TRANSMISSION LINE PRESSURE TOO HIGH FOR TOO LONG 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
This DTC is an informational DTC to inform the technician that transmission has been operating in an open-loop line 
pressure control for 3220 kilometers (2000 miles) or 1000 2-3 upshifts resulting from a Line Pressure DTC. The 
42RLE Transmission is not designed to operate in open-loop line pressure control for an extended period time. This 
DTC is intended to protect the transmission. If the DTC sets, the transmission controller will place the transmission 
into limp-in mode. 

• When Monitored: 
Continuously with ignition on. 

• Set Condition: 
If the transmission has been operating in an open-loop line pressure control for 3220 kilometers (2000 miles) 
or 1000 2-3 upshifts. 

Possible Causes 

LINE PRESSURE OTCS PRESENT 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED orcs 
With the scan tool, check for Transmission Line Pressure DTCs. 

NOTE: In order to erase this DTC you must reset (erase) the VLP Shift Counter and the Output tooth 
counter which is a single procedure under Miscellaneous functions in the scan tool called uClear Variable 
Line Pressure (VLP) counters". 

View repair 

Repair 
Refer to the Transmission category and perform the appropriate symptom. (Refer to 21 - TRANSMIS
SIONITRANSAXLEJAUTOMATIC - 42RLE - DIAGNOSIS AND TESTING) 
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P1775-S0LENOID SWITCH VALVE LATCHED IN Tce POSITION 
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Theory of Operation 
The Solenoid Switch Valve, an internal, hydraulically operated valve, controls the direction of the transmission fluid 
when the LR solenoid is energized. When the solenoid switch valve is in the downshifted position and the LR sole
noid is energized, fluid is directed to the LR element for 1 st gear. When the solenoid switch valve is In the up
shifted position (2nd, 3rd, and 4th gear) and the LR solenoid is energized, fluid is directed into the Lockup Switch 
Valve which controls the Torque Converter Clutch. When shifting into 1 st gear, a special sequence is followed to 
insure solenoid switch valve movement into the downshifted position. The LR pressure switch is monitored to con
firm switch valve movement. If the solenoid switch valve movement is not confirmed (Le. no LR pressure when the 
LR solenoid is energized), 2nd gear is substituted for 1st. No 1st gear (2nd gear is substituted). The transmission 
Torque converter FEMCC operation is inhibited. MIL on after 5 min. of substituted operation . 

• When Monitored: 
Prior to a shift into 1 st gear . 

• Set Condition: 
Transmission temperature must be hot. OTC is set after six unsuccessful attempts to shift into 1 st gear. 

Possible Causes 

RELATED OTC P0841 PRESENT 

(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT OPEN 

(T50) UR PRESSURE SWITCH SENSE CIRCUIT OPEN 

(T50) UR PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 

(T50) UR PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

INTERNAL TRANSMISSION 

POWERTRAIN CONTROL MODULE 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 .. 
TRANSMISSIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. DETERMINING IF RELATED DTCS ARE PRESENT 

With the scan tool, check for other Transmission DTCs 

Is the DTC P0841 present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this OTC? 

Yes »Go to 3 

No »Go to 8 
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3. PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition SWitch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 
WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Milter tool #8333 and the Electronic Transmission Adapter kit. 
Ignition on, engine not running. 
With the Transmission Simulator, turn the Pressure SWitch selector switch to UR. 
With the scan tool. monitor the UR Pressure Switch State while pressing the Pressure Switch Test button. 

Did the Pressure Switch state change from open to closed when the test button was pressed? 

Yes »Repair internal transmission as necessary per the Service Information. Inspect the Solenoid Switch 
Valve per the Service Information and repair or replace as necessary. If no problems are found, replace 
the Transmission Solenoid/Pressure Switch Assembly. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 4 

4. (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid/Pressure Switch Assembly har
ness connector. 
Disconnect the PCM C4 harness connector. 
With the scan tool under TIPM. actuate the Transmission. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Using a 12-volt test light connected to ground, check all (T16) Trans
mission Control Relay Output circuits in the appropriate terminals of 
Miller tool #8815. 

NOTE: The test light must illuminate brightly. Compare the bright
ness to that of a direct connection to the battery. 

Does the test light illuminate brightly on all (T16) Transmission 
Control Output circuits? 

Yes »Go to 5 

No »Repair the (T16) Transmission Control Relay Output circuit 
for an open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLElAUTOMATIC-
42RLE - STANDARD PROCEDURE) 
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5. (TSO) UR PRESSURE SWITCH SENSE CIRCUIT OPEN 

With the scan tool under TIPM, stop the Transmission actuation. 
Turn the ignition off to the lock position. 
Measure the resistance of the (TSO) UR Pressure Switch Sense circuit 
between the Transmission Solenoid/Pressure Switch Assembly harness 
connector and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T50) UR Pressure Switch Sense circuit for an 
open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Go to 6 

6. (TSO) UR PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 

Measure the resistance between ground and the (T50) UR Pressure 
Switch Sense circuit. 

Is the resistance below S.O ohms? 

Yes » Repair the (T50) UR Pressure Switch Sense circuit for a 
short to ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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7. (T50) UR PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

Ignition on. engine not running. 
With the scan tool under TIPM. actuate the Transmission. 
Measure the voltage of the (T50) UR Pressure Switch Sense circuit. 

Is the voltage above 0.5 volts? 

Yes »Repair the (T50) UR Pressure Switch Sense circuit for a 
short to voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found. replace and pro
gram the PCM per the Service Information. With the scan 
tool, perform Quick Learn 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

8. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
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Test drive and verify if the transmission is launching in 2nd gear and/or no TCC engagement. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Are there 2nd gear launches and/or no TCC engagement? 

Yes »Disassemble and inspect the Valve Body per the Service Information and repair or replace as neces-
sary. If no problems are found in the Valve Body, replace the Transmission Solenoid Pressure Switch 
Assembly. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/ 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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P1776-S0LENOID SWITCH VALVE LATCHED IN LR POSITION 
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Theory of Operation 
The Solenoid Switch Valve, an internal, hydraulically operated valve, controls the direction of the transmission fluid 
when the UR solenoid is energized. When the solenoid switch valve is in the downshifted position and the UR 
solenoid is energized, fluid is directed to the UR element for 1 st gear. When the solenoid switch valve is In the 
up*shifted position (2nd, 3rd, and 4th gear) and the UR solenoid is energized, fluid is directed into the Lockup 
Switch Valve which controls the Torque Converter Clutch. When doing PEMCC or FEMCC, the UR pressure switch 
should indicate no pressure if the solenoid switch valve is in the UR position. If the UR pressure switch indicates 
pressure for some time while in partial or full EMCC, the EMCC operation is aborted and momentarily inhibited to 
avoid accidental application of the UR clutch. EMCC is attempted again when there is no UR pressure. The fourth 
detection of UR pressure while in PEMCC or FEMCC will result in setting the DTC. Torque converter EMCC oper· 
ation inhibited. MIL on after 5 min. of substituted operation . 

• When Monitored: 
Every 7 ms when doing PEMCC or FEMCC . 

• Set Condition: 
Must be in partial or full EMCC. The DTC is set if UR pressure is detected high for the fourth time. 

Possible Causes 

RELATED DTC P0841 PRESENT 

EVENT DATA SHOWS TRS CODE TR2 - SHIFT LEVER OR MANUAL CONTROL VALVE IN A INVALID 
POSITION 

SHIFTER CABLE OUT OF ADJUSTMENT 

SOLENOID SWITCH VALVE STICKING IN ITS BORE 

(TSO) UR PRESSURE SWITCH SENSE CIRCUIT OPEN 

(TSO) UR PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 

(TSO) UR PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

VALVE BODY 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS· 
SION/TRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. DETERMINING IF RELATED DTCS ARE PRESENT 

With the scan tool, check for other Transmission DTCs 

Is the DTC P0841 present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK THE EVENT DATA FOR TRS CODE TR2 

With the scan tool, check the Event Data for P1776. 

Does the Event Data show a TRS Code of TR2? 

Yes »This indicates the shift lever and the manual control valve were in an invalid position between Neutral 
and 00. Check the shifter cable for: proper adjustment, binding, friction, improper routing, or the shifter 
was moved in transit. Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Go to 3 
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3. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 4 

No »Go to 9 

4. CHECK THE PCM AND WIRING USING THE TRANSMISSION SIMULATOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit. 
Ignition on, engine not running. 
With the Transmission Simulator, turn the Pressure Switch selector switch to UR. 
With the scan tool, monitor the UR Pressure Switch State while pressing the Pressure Switch Test button. 

Did the Pressure Switch state change from open to closed when the test button was pressed? 

Ves »Go to 5 

No »Go to 6 

5. CHECK THE SOLENOID SWITCH VALVE FOR STICKING 

Remove the transmission oil pan and Valve body and inspect the Solenoid Switch Valve for sticking in its bore. 
repair or replace as necessary. 

NOTE: This DTC may be caused by debris lodged in the Transmission Solenoid Switch Valve bore. If debris 
is found, clean the valve body and reassemble the transmission per the Service Information. 
With the scan tool, record the Event Data for P1776 and erase DTCs. 
Reassemble the transmission and test drive the vehicle. Try to duplicate the original set conditions using the Event 
Data recorded earlier. 
With the scan tool, check Transmission DTCs. 

Did the DTC P1776 reset? 

Yes »Replace the Transmission Solenoid Assembly per the Service Information. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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6. CHECK THE (TSO) UR PRESSURE SWITCH SENSE CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 
Disconnect the Transmission Solenoid/Pressure Switch Assembly har
ness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (TSO) UR Pressure Switch Sense circuit 
between the Transmission Solenoid/Pressure Switch Assembly harness 
connector and the appropriate terminal of Miller tool #881S. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T50) UR Pressure Switch Sense circuit for an 
open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXlE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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7. CHECK THE (TSO) LJR PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T50) UR Pressure 
Switch Sense circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T50) UR Pressure Switch Sense circuit for a 

No 

short to ground. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLElAUTOMATIC -
42RLE - STANDARD PROCEDURE) 
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8. CHECK THE (TSO) UR PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO VOLTAGE 

Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (TSO) UR Pressure Switch Sense circuit. 

Is the voltage above 0.5 volts? 

Yes »Repair the (TSO) UR Pressure Switch Sense circuit for a 

No 

short to voltage. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLEIAUTOMATIC -
42RLE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage. or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for Service Information Tune-ups or 
Service Bulletins for any possible causes that may apply. If 
no problems are found, replace and program the PCM per 
the Service Information. With the scan tool, perform Quick 
Learn. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONffRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

9. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
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Test Drive the vehicle and verify if the transmission is launching in 2nd gear and/or there is no TCC engagement. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
Check for any Service Information Tune-ups or Service Bulletins for possible causes that may apply. 

Are there 2nd gear launches and/or no TCC engagement? 

Yes »Disassemble and inspect the Valve Body per the Service Information Inspect the Solenoid Switch Valve 
for sticking in its bore and repair or replace as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLEI 
AUTOMATIC - 42RLE • STANDARD PROCEDURE) 

No »Test Complete. 
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P1790-FAULT IMMEDIATELY AFTER SHIFT 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
This DTC is not stored alone. It is stored if a Gear Ratio DTC is detected immediately after shift. The existence of 
DTC P1790 indicates a mechanical or hydraulic (not electrical) related problems. It should be noted. however, that 
all mechanical problems don't necessarily result in DTC P1790. When this DTC exists, diagnosing the system 
should be based on the associated DTC and only mechanical causes should be considered . 

• When Monitored: 
After a Gear Ratio Error code is stored . 

• Set Condition: 
After a Gear Ratio Error DTC has already been set. The DTC is set if the fault happened within 1.3 seconds 
of a shift. The DTC set time will vary from 1.214 seconds to 15 seconds. 

i FAULT AFTER SHIFT 

Possible Causes 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1. FAULT AFTER SHIFT 

This DTC is set along with a Gear Ratio DTC. Perform the appropriate test for the Gear Ratio DTC stored. 

NOTE: Check Pending DTCs or 1 trip failures if there are no Active or Stored Gear Ratio DTCs. 

If there are no possible causes remaining, view repair. 

Repair 
Refer to the Transmission category and perform the appropriate symptom. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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P1794-SPEED SENSOR GROUND ERROR 
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Theory of Operation 
The input and output speed sensors use a common ground circuit. The loss of this common ground results in the 
input signal being sensed for both. After a reset in neutral, and after observing a specific ratio, the Speed Check 
Fault Counter will increment. Because the speed sensors and the thermistor share the same ground circuit, this 
OTe may indicate a loss of the common speed sensor grourid.· In some cases this fault will cause a Gear Ratio 
Error DTC to be set. 

• When Monitored: 
Every 7msec after a controller reset with transmission in neutral. 

• Set Condition: " 
After a PCM reset in neutral and I nput and Output sensor· ratio equals 2.50 to 1.0 ± 50.0 rpm. 

SPEED SENSOR GROUND CIRCUIT OPEN 

POWERTRAIN CONTROL MODULE 

Possible Causes 

Always perform the 42RLE Pre-Diagnostic Troubleshooting pro~edure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - 42RLE • STANDARD PROCEDURE) , 

Diagnostic Test 

1. PCM AND WIRING 

Tum the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failur.e to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333 and the Electronic Transmission Adapter kit 8333-1A. 
Ignition on, engine not running. 

With the Transmission Simulator, set the "Input/Output Speed" switch to "ON" and the rotary switch to the "3000/ 
1250" position. 

With the scan tool, monitor the Input and Output Speed Sensor readings. 

Does the Input Speed read 3000 rpm and the Output Speed read 1250 rpm, ::t: 50 rpm? 

Yes, »Go to 2 

No »Go to 3 
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2. (T13) SPEED SENSOR GROUND CIRCUIT OPEN 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector. 
Disconnect the Input and Output Speed Sensor harness connectors. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 

[] f~ 
,a ,a', Measure the resistance of both of the (T13) Speed Sensor Ground cir

cuits from the appropriate terminal of special tool #8815 to the Input 
and Output Speed Sensor harness connectors. 

Is the resistance above 5.0 ohms on either circuit? 

Yes 

No 

» Repair the (T13) Speed Sensor Ground circuit for an open. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace and pro
gram the PCM per the Service Information. With the scan 
tool, perform Quick Learn 

SENIOR. SENSOR· 
INPUT 

SPEED 

(All') 

OUTPUT 
SPEED 
(All') 

1 _34

11

_ 8 

000 0000 

9 ooe ;) 000 15 

16 00 0 0 0 0 0 23 

24 ooe ~ooo 30 
000 0000 

31 

PCMPtNOUT 

BOXaa15 

38 

812a8fd9 

Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

3. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identity the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

No »Test Complete. 
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P1797-MANUAL SHIFT OVERHEAT 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The major cause of heat build up in the transmission is torque converter slip. With the transmission in the 
AutoStick® mode, the torque converter can slip during aggressive driving or heavy loading conditions such as trailer 
towing or driving up steep grades. In the non AutoStick® mode, internal controller logic prevents the transmission 
from overheating by managing the shift and EMCC schedule. In the AutoStick® mode, when the transmission or 
engine temperature approaches an overheat condition, the manual shift overheat DTC sets and the AutoStick® 
mode is temporarily suspended until the temperature returns to normal. 

• When Monitored: 
Continuously with engine running . 

• Set Condition: 
If the Engine Temperature exceeds 1230 C (2550 F) or the Transmission Temperature exceeds 1350 C (275° F) 
while in AutoStick® mode. Note: Aggressive driving or driving in Low for extended periods of time will set this 
DTC. 

I MANUAL SHIFT OVERHEAT 

Possible Causes 

Always perform the 42RLE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - 42RLE - STANDARD PROCEDURE) 

Diagnostic Test 

1.. MANUAL SHIFT OVERHEAT 

This is an informational DTC only. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
Check the engine and transmission cooling system for proper operation. 
Check the Radiator Cooling Fan operation. 
Check the Transmission Cooling operation. 
Check the Transmission Fluid Level per the Service Information to verify that it is not overfilled. 

NOTE: Aggressive driving or driving in Low for extended periods of time will set this DTC. 

If there are no possible causes remaining, view repair. 

Repair 
If the Transmission Fluid is low, repair any Transmission Fluid leak as necessary and adjust the Trans
mission Fluid Level per the Service Information. Refer to Service Information for the related symptoms 
and repair as necessary. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 

U0100 LOST COMMUNICATION WITH ECM/PCM 
For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The NGC controller communicates over the CAN C BUS. The transmission controller continuously monitors BUS 
activity. The CAN C BUS is also used to communicate transmission MIL status to the Engine Controller. If the 
Engine Controller is unable to communicate with the Transmission Controller, a DTC will set and the Engine Con
troller will illuminate the MIL. 

• When Monitored: 
Every 7 msec with: 
1) Engine speed ,greater than 500 rpm. 
2) Battery voltage between 10 and 16 volts. 

• Set Condition: 
CAN C BUS messages are not received for 10 seconds. 

Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 

U0002 CAN C BUS OFF PERFORMANCE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The NGC controller communicates over the CAN C BUS. The transmission controller continuously monitors BUS 
activity. The CAN C BUS is also used to communicate transmission MIL status to the Engine Controller. If the 
Engine Controller is unable to communicate with the Transmission Controller, a DTC will set and the Engine Con
troller will illuminate the MIL. 

• When Monitored: 
Every 7 msec with: 
1) Engine speed greater than 500 rpm. 
2) Battery voltage between 10 and 16 volts. 

• Set Condition: 
CAN C BUS messages are not received for 10 seconds. 

Diagnose the U0002 CAN C BUS OFF PERFORMANCE as the U0001 CAN C BUS CIRCUIT test in 8 .. ELEC
TRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic procedures and for 
further possible causes. 

U0121 LOST COMMUNICATION WITH ABS 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The NGC controller communicates over the CAN C BUS. The transmission controller continuously monitors BUS 
activity. The CAN C BUS is also used to communicate transmission MIL status to the Engine Controller. If the 
Engine Controller is unable to communicate with the Transmission Controller, a DTC will set and the Engine Con
troller will illuminate the MIL. 

• When Monitored: 
Every 7 msec with: 
1) Engine speed greater than 500 rpm. 
2) Battery voltage between 10 and 16 volts. 

• Set Condition: 
CAN C BUS messages are not received for 10 seconds. 

Refer to 8-ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic pro
cedures and for further possible causes. 

U0141 LOST COMMUNICATION WITH FCM 
For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The NGC controller communicates over the CAN C BUS. The transmission controller continuously monitors BUS 
activity. The CAN C BUS is also used to communicate transmission MIL status to the Engine Controller. If the 
Engine Controller is unable to communicate with the Transmission Controller, a DTC will set and the Engine Con
troller will illuminate the MIL. 

• When Monitored: 
Every 7 msec with: 
1) Engine speed greater than 500 RPM. 
2) Battery voltage between 10 and 16 volts . 

• Set Condition: 
CAN C BUS messages are not received for 10 seconds. 

Refer to 8-ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic pro
cedures and for further possible causes. 

STANDARD PROCEDURE 
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42RLE .. PRE-DIAGNOSTIC TROUBLESHOOTING PROCEDURE 
For a complete wiring diagram Refer to Section"8W. 

Perform the following steps prior to any diagnostic procedure(s). 

NOTE: Due to different power control configurations, the Transmission Control Relay (if equipped) may be 
referred to as a PCM relay. 

1. Many transmission symptoms can be caused by a low fluid level. If the fluid level is low, locate and repair any 
leaks and fill the transmission to the proper fluid level. Refer to the Service Information for the proper repair and 
fluid fill procedures. 

2. Testing should only be performed with the battery fully charged to avoid false diagnosis. 

3. With the scan tool check pinion factor (if equipped) for proper tire identification and program or reprogram if 
necessary. 

4. With the scan tool, read Engine (PCM) DTCs. If Engine DTCs are present, refer to the Driveability Category and 
perform to the appropriate diagnostic procedure(s) before proceeding. 

5. With the scan tool, read Transmission (TCM) DTCs. Record all Stored, Active, and Pending DTC information. 
Diagnose any Pending DTC as a matured DTC. 

6. With the scan tool, read Event Data. Use this data to identify the conditions in which the DTC was set. 

NOTE: Event Data may exist even if no DTCs are stored. Event Data is only erased by a Battery Disconnect, 
reflash, or QuickLearn procedure. Clearing OTCs does NOT erase the Event Data. Some DTCs require two 
"bad trips" before they are stored (and the MIL illuminates). The transmission may enter "limp-in" mode dur
ing the first "bad trip," but if the fault condition is not present after the vehicle is restarted, the pending DTC 
may be cleared without lighting the MIL. Nevertheless, the Event Data for the pending DTC will remain 
stored and can still be retrieved with the scan tool. If the customer reports a "limp-in" event but no DTCs are 
present, check the Event Data. 

NOTE: Performing a Battery Disconnect will clear all Event Data and reset all learned Transmission values 
to the controllers default values which may temporarily result in erratic shift schedules. 

7. With the scan tool, perform the Shift Lever Position Test. If the test does not pass, refer to the diagnostic pro
cedure for P0706-TRANSMISSION RANGE SENSOR RATIONALITY. 

8. For Gear Ratio Error DTCs, use the scan tool to read and record the Clutch Volume Index (CVI) information. 

9. Use the wiring diagram as a guide, inspect the wiring and connectors related to this circuit and repair as nec
essary. 

10. Refer to the When Monitored and Set Conditions for this DTC. DTCs can set at ignition on, at start up, driving 
under specific conditions, and after controller diagnostiC monitors have run. 

11. Refer to applicable Technical Service Bulletins (TSBs) for controller software update information. Some condi
tions can be corrected by upgrading the Engine (PCM) or Transmission (TCM) controller software. 

12. Check for any Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 

1 . 
Did any of the above procedures repair the vehicle? 

Yes »Testing is complete. 
Perform 42RLE VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
42RLE - STANDARD PROCEDURE) 

No »Refer to the transmission category and perform the appropriate diagnostic procedure(s). 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC - 42RLE - DIAGNOSIS AND TESTING) 
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42RLE TRANSMISSION VERIFICATION TEST 
Perform the following after completion of a diagnostic repair: 

NOTE: After completion of the Transmission Verification Test, the Powertrain'Verification Test must be per
formed. Refer to the Engi ne Category. 

1. Reconnect any disconnected components. 

2. With the scan tool, erase all Transmission and Engine DTCs. 
3. With the scan tool check pinion factor (if equipped) for proper tire identification and program or reprogram if 

necessary. 
4. Erase DTC P0700 under engine to turn the MIL off after completion of transmission repairs. 

5. Perform a PRNDL FAULT CLEARING PROCEDURE after completion of repairs for P0706-TRANSMISSION 
RANGE SENSOR RATIONALITY (Refer to 21 - TRANSMISSIONrrRANSAXLEJAUTOMATIC - 42RLE - STAN
DARD PROCEDURE). 

6. If the Powertrain Control Module or the Transmission has been repaired or replaced, it is necessary to perlorm 
the scan tool Quick Learn Procedure. 

7. If the Torque converter has been replaced, with the scan tool perform TCC BREAK-IN. 

8. If the Powertrain Control Module or Front Control Module has been replaced you must reset the Pinion Factor in 
the Front Control Module. 

9. With the scan tool, display Transmission Temperature. Start and run the engine until the Transmission Temper
ature is HOT, above 43° C or 110° F. 

10. Check the transmission fluid and adjust if necessary. Refer to the Service Information for the Fluid Fill proce
dure. 

11. Road test the vehicle. With the scan tool, monitor the engine rpm. Make 15 to 20 1-2, 2-3, 3-4 upshifts. Perform 
these shifts from a standing start to 72 km/h (45 mph) with a constant throttle opening of 20 to 25 degrees. 

12. With speeds below 40 km/h (25 mph), make 5 to 8 wide open throttle kickdowns to 1st gear. Allow at least 5 
seconds each in 2nd and 3rd gear between each kickdown. 

13. For a specific DTC, drive the vehicle to the Symptom's When MonitoredlWhen Set conditions to verify the DTC 
is repaired. 

14. If equipped with AutoStick®, upshift and downshift several times using the AutoStick® feature during the road 
test. 

NOTE: Use the OBOII task manager to run a Good Trip in each gear, this will confirm the repair and to 
ensure that the OTC has not re-matured. 

15. Check for any Diagnostic Trouble Codes (DTCs) during and after the road test. 

1 . 
Did any Diagnostic Trouble Codes set during the road test? 

Ves »Repair is not complete. Refer to the Transmission category and perlorm the appropriate symptom(s). 

No »Repair is complete. 
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PRNDL FAULT CLEARING PROCEDURE 
1. With the scan tool, erase Transmission OTCs. 

2. Cycle the ignition off, then start the vehicle. 

3. Firmly apply the brakes and shift into Overdrive. 

NOTE: Vehicle must remain in Overdrive for at least 3.0 seconds. 

4. With the brakes firmly applied. shift slowly through all gears (PRNDL) as least three times, pausing momentarily 
in each gear. 

NOTE: If all the PRNDL lights box individually then the error was cleared. 

5. Shift into park and turn the ign;tion off to the lock position. 

6. With the ignition on, engine not running. using the scan tool, read DTCs. 

1 . 
Does the DTC P0706 reset, or do all the PRNDL indicators remain boxed in park or neutral? 

Yes »Return to the symptom list and perform diagnostics for P070S-TRANSMISSION RANGE SENSOR 
RATIONALITY. 

No »Test Complete. 
Perform 42RLE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 42RLE - STANDARD PROCEDURE) 
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1 - DRIVE PLATE 
2 - TORQUE CONVERTER 
3 - INPUT SHAFT 
4 - UNDERDRIVE CLUTCH 
5 - OVERDRIVE CLUTCH 

6 - REVERSE CLUTCH 
7 - FRONT PLANET CARRIER 
8 - REAR PLANET CARRIER 
9 - OUTPUT SHAFT 
10 - SNAP RING 

11 - STUB SHAFT 
12 - LOW/REVERSE CLUTCH 
13 - 214 CLUTCH 
14 - OIL PUMP 

The 42RLE is a four-speed transmission that is a conventional hydraulic/mechanical assembly controlled with adap
tive electronic controls and monitors. The hydraulic system of the transmission consists of the transmission fluid, 
fluid passages, hydraulic valves, and various line pressure control components. An input clutch assembly which 
houses the underdrive, overdrive, and reverse clutches is used. It also utilizes separate holding clutches: 2nd/4th 
gear and Low/Reverse. The primary mechanical components of the transmission consist of the following: 

• Three multiple disc input clutches 
• Two multiple disc holding clutches 
• Four hydraulic accumulators 
• Two planetary gear sets 
• Hydraulic oil pump 
• Valve body 
• Solenoid/Pressure switch assembly 

Control of the transmission is accomplished by fully adaptive electronics. Optimum shift scheduling is accomplished 
through continuous real-time sensor feedback information provided to the Transmission Control Module (TCM) por
tion of the Powertrain Control Module (PCM). 

The TCM is the heart of the electronic control system and relies on information from various direct and indirect 
inputs (sensors, switches, etc.) to determine driver demand and vehicle operating conditions. With this information, 
the TCM can calculate and perform timely and quality shifts through various output or control devices (solenoid 
pack, transmission control relay, etc.). 

The TCM also performs certain self-diagnostic functions and provides comprehensive information (sensor data, 
DTC's, etc.) which is helpful in proper diagnosis and repair. This information can be viewed with the scan tool. 

TRANSMISSION IDENTIFICATION 
The 42RLE transmission can be identified by a bar
code label that is affixed to the upper left area of the 
bellhousing. 

The label contains a series of digits that can be trans
lated into useful information such as transmission part 
number (10), date of manufacture (4, 5), manufactur
ing origin (2), assembly line identifier (6), build 
sequence number (7), etc .. 

If the tag is not legible or is missing, the "PK" number, 
which is stamped into the left rear flange of the trans
mission case, can be referred to for identification. The 
entire part number, build code, and sequence number 
are stamped into the flange. 

OPERATION 

The 42RLE transmission ratios are: 

~~~~~~T, 
11111 1IIInili IIUI II Hili 

8Ofc1baO 
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First 2.84: 1 

Second 1.57 : 1 

Third 1.00 : 1 

Overdrive 0.69 : 1 

Reverse 2.21 : 1 

FIRST GEAR POWERFLOW 

B0f79c31 

First Gear Powerflow 

1 - UNDERDRIVE CLUTCH APPLIED (Turns Rear Sun) 
2 - LOW-REVERSE CLUTCH APPLIED (Holds Rear Annulus/Front Carrier) 

In first gear range, torque input is through the underdrive clutch (1) to the underdrive hub assembly. The underdrive 
hub is splined to the rear sun gear. When the underdrive clutch is applied, it rotates the underdrive hub and rear 
sun gear. The UR clutch (2) is applied to hold the front carrier/rear annulus assembly. The rear sun gear drives the 
rear planetary pinion gears. The rear planetary pinion gears are forced to walk around the inside of the stationary 
rear annulus gear. The pinions are pinned to the rear carrier and cause the rear carrier assembly to rotate as they 
walk around the annulus gear. This provides the torque output for first gear. The other planetary gearset compo
nents are freewheeling. The first gear ratio is 2.84:1. 
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SECOND GEAR POWER FLOW 

1 - UNDERDRIVE CLUTCH APPLIED (Turns Rear Sun) 
2 - 2·4 CLUTCH APPLIED (Holds Front Sun) 

8Of7gedd 

Second Gear Powerllow 

Second gear is achieved by having both planetary gear sets contribute to torque multiplication. As in first gear, 
torque input is through the underdrive clutch (1) to the rear sun gear. The 214 clutch (2) is applied to hold the front 
sun gear stationary. The rotating rear sun gear turns the rear planetary pinions. The rear pinions rotate the rear 
annulus/front carrier assembly. The pinions of the front carrier walk around the stationary front sun gear. This trans
mits torque to the front annulus/rear carrier assembly, which provides output torque and a gear ratio of 1.57:1. 



21 - 334 AUTOMATIC TRANSMISSION 42RLE - SERVICE INFORMATION ------- DR 

THIRD GEAR POWERFLOW 

1 UNDERDRIVE CLUTCH APPLIED 
2 • OVERDRIVE CLUTCH APPLIED 

800a041 

Third Gear Powerflow 

Rear Sun) 
Front Carrier/Rear Annulus) 

In third gear, two input clutches are applied to provide torque input: the underdrive clutch (1) and overdrive clutch 
(2). The underdrive clutch rotates the rear sun gear, while the overdrive clutch rotates the front carrier/rear annulus 
assembly. The result is two components (rear sun gear and rear annulus gear) rotating at the same speed and in 
the same direction. This effectively locks the entire planetary gearset together and is rotated as one unit. The gear 
ratio in third is 1: 1 . 
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FOURTH GEAR POWER FLOW 

1 - OVERDRIVE CLUTCH APPLIED (Turns Rear Sun) 
2 - 2-4 CLUTCH APPLIED (Holds Front Sun) 

BOf7a049 

Fourth Gear Powerflow 

In fourth gear input torque is through the overdrive clutch (1) which drives the front carrier. The 214 clutch (2) is 
applied to hold the front sun gear. As the overdrive clutch rotates the front carrier, it causes the pinions of the front 
carrier to walk around the stationary front sun gear. This causes the front carrier pinions to turn the front annulus/ 
rear carrier assembly which provides output torque. In fourth gear, transmission output speed is more than engine 
input speed. This situation is called overdrive and the gear ratio is 0.69:1. 
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REVERSE GEAR POWERFLOW 

Reverse Gear Powerflow 

1 • LOW·REVERSE CLUTCH APPLIED (Holds Rear Annulus Front Carrier) 
2 REVERSE CLUTCH APPLIED (Turns Front Sun) 

8008053 

In reverse, input power is through the reverse clutch {1}. When applied, the reverse clutch drives the front sun gear 
through the overdrive hub and shaft. The UR clutch (2) is applied to hold the front carrier/rear annulus assembly 
stationary. The front carrier is being held by the UR clutch so the pinions are forced to rotate the front annulus/rear 
carrier assembly in the reverse direction. Output torque is provided, in reverse, with a gear ratio of 2.21 :1. 

DIAGNOSIS AND TESTING 

AUTOMATIC TRANSMISSION 

CAUTION: Before attempting any repair on the 42RLE Four Speed Automatic Transmission, always check 
for proper shift cable adjustment. Also check for diagnostic trouble codes with the scan tool and the 42RLE 
Transmission Diagnostic information. 

42RLE automatic transmission malfunctions may be caused by these general conditions: 
• Poor engine performance 
• Improper adjustments 
• Hydraulic malfunctions 
• Mechanical malfunctions 
• Electronic malfunctJons 

When diagnosing a problem always begin with recording the complaint. The complaint should be defined as specific 
as possible. Include the following checks: 

• Temperature at occurrence (cold, hot. both) 
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• Dynamic conditions (acceleration, deceleration, upshift, cornering) 
• Elements in use when condition occurs (what gear is transmission in during condition) 

• Road and weather conditions 
• Any other useful diagnostic information. 

After noting all conditions, check the easily accessible variables: 

• Fluid level and condition 
• Shift cable adjustment 
• Diagnostic trouble code inspection 

Then perform a road test to determine if the problem has been corrected or that more diagnosis is necessary. If the 
problem exists after the preliminary tests and corrections are completed, hydraulic pressure checks should be per
formed. 

ROAD TEST 
Prior to performing a road test, verify that the fluid level, fluid condition, and linkage adjustment have been 
approved. 

During the road test, the transmission should be operated in each position to check for slipping and any variation in 
shifting. 

If the vehicle operates properly at highway speeds, but has poor acceleration, the converter stator overrunning 
clutch may be slipping. If acceleration is normal, but high throttle opening is needed to maintain highway speeds, 
the converter stator clutch may have seized. Both of these stator defects require replacement of the torque con
verter and thorough transmission cleaning. 

Slipping clutches can be isolated by comparing the "Elements in Use" chart with clutch operation encountered on a 
road test. This chart identifies which clutches are applied at each position of the selector lever. 

A slipping clutch may also set a DTC and can be determined by operating the transmission in all selector positions. 

ELEMENTS IN USE AT EACH POSITION OF SELECTOR LEVER 

Shift Lever INPUT CLUTCHES HOLDING CLUTCHES 
Position Underdrive Overdrive Reverse 214 Low/Reverse 

P PARK X 

R - REVERSE X X 

N - NEUTRAL X 

00-
OVERDRIVE 

First X X 

Second X X 
Direct X X 

Overdrive X X 

D - DRIVE* 

First X X 

Second X X 

Direct X X 

l-lOW* 

First X X 

Second X X 

Direct X X 
* Vehicle upshift and downshift speeds are increased when in these selector positions. 

The process of elimination can be used to detect any unit which slips and to confirm proper operation of good units. 
Road test analysis can diagnose slipping units, but the cause of the malfunction cannot be determined. Practically 
any condition can be caused by leaking hydraulic circuits or sticking valves. 
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PRELIMINARY 

Two basic procedures are required. One procedure for vehicles that are drivable and an alternate procedure for 
disabled vehicles (will not back up or move forward). 

VEHICLE IS DRIVABLE 
1. Record all DTCs and the accompanying DTC Event Data. 

2. Check for an appropriate Technical Service Bulletin that applies to the customer complaint. 

3. Check fluid level and condition. 

4. Road test and note how transmission upshifts, downshifts, and engages. 

5. If the complaint was related to shift quality, perform the Quick Learn procedure, (Refer to 8 - ELECTRICAU 
ELECTRONIC CONTROL MODULESfTRANSMISSION CONTROL MODULE STANDARD PROCEDURE), and 
the Drive Learn Procedure, (Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULESfTRANSMISSION 
CONTROL MODULE - STANDARD PROCEDURE). 

6. If the shift complaint still exists, compare actual line pressure (sensor reading, using the scan tool) to the Desired 
Line Pressure reading, in Park, Drive, and Reverse at 1500 RPM. Check that the LP sensor reads 30 psi (the 
minimum it should ever display) with key on / engine off. 

7. Perform air-pressure test to check clutch operation. (Refer to 21 - TRANSMISSIONfTRANSAXLEIAUTOMATIC -
42RLE - DIAGNOSIS AND TESTING) 

8. Replace the Transmission SolenoidfTRS Assembly and perform the Quick Learn and Drive Learn procedures 
again. 

9. If the complaint still exists, remove, inspect, and repair the transmission as necessary. 

VEHICLE IS DISABLED 
1. Record all DTCs and the accompanying DTC Event Data. 

2. With engine running, place transmission in gear and verify correct PRNDL reading. Observe the Input and Output 
speeds using the scan tool. If output RPM is greater than zero but vehicle does not move, check for transfer 
case in Neutral (or failed internally), failed propshaft, or failed / disconnected drive axle. If output RPM is zero 
and input RPM is greater than zero, internal transmission slippage is indicated. Run clutch slip tests using the 
scan tool, check oil pan for debris, and air check the various clutch circuits. 

3. Shift the transmission into neutral, if both input and output speeds are zero, check flexplate bolts, torque con
verter, and transmission input shaft. 

4. Compare actual line pressure (sensor reading, using the scan tool) to the Desired Line Pressure reading, in 
Park, Drive, and Reverse at 1500 RPM. Check that the LP sensor reads 30 psi (the minimum it should ever 
display) with key on / engine off. If line pressure is incorrect, check fluid level and condition. 

5. Remove, inspect, and repair the transmission as necessary. 
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HYDRAULIC PRESSURE TESTS 

NOTE: Before preforming the hydraulic pressure tests be certain to disconnect the Variable Line Pressure 
(VLP) electrical connector at the transmission. Check for and clear any codes that may have been set after 
preforming any hydraulic pressure test and connecting the Variable Line Pressure (VLP) electrical connec-
tor. 

Pressure testing is a very important step in the diag
nostic procedure. These tests usually reveal the cause 
of most transmission problems. 

Before performing pressure tests, be certain that fluid 
level and condition, and shift cable adjustments have 
been checked and approved. Fluid must be at operat· 
ing temperature (150 to 200 degrees F.). 

Install an engine tachometer, raise vehicle on hoist 
which allows the wheels to turn, and position tachom
eter so it can be read. 

Using special adapters L-4559, attach 300 psi 
gauge(s) C-3293SP to the port(s} required for test 
being conducted. 

Test port locations are shown in the Pressure Taps 
graphic. 

Pressure Taps 

1 - TORQUE CONVERTER CLUTCH OFF 
2 - REVERSE 
3 - LOW/REVERSE 
4 - 2/4 
5 - UNDERDAIVE 
6 - TORQUE CONVERTER CLUTCH ON 
7 - OVERDRIVE 

TEST ONE - SELECTOR IN MANUAL 1 (1 st Gear) 

8Of7374c 

NOTE: This test checks pump output, pressure regulation and condition of the low/reverse clutch hydraulic 
circuit and shift schedule. 

1. Attach pressure gauge to the low/reverse clutch tap. 

2. Move selector lever to the MANUAL 1 position. 

3. Allow vehicle wheels to turn and increase throttle opening to achieve an indicated vehicle speed to 20 mph. 

4. Low/reverse clutch pressure should read 115 to 145 psi. 

TEST TWO - SELECTOR IN MANUAL 2 (Second Gear) 

NOTE: This test checks the underdrive clutch hydraulic circuit as well as the shift schedule. 

1. Attach gauge to the underdrive clutch tap. 
2. Move selector lever to the MANUAL 2 position. 
3. Allow vehicle wheels to turn and increase throttle opening to achieve an indicated vehicle speed of 30 mph. 

4. In second gear the underdrive clutch pressure should read 110 to 145 psi. 
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TEST TWO A - SELECTOR IN DRIVE (00 ON - Fourth Gear) 

NOTE: This test checks the underdrive clutch hydraulic circuit as well as the shift schedule. 

1. Attach gauge to the underdrive clutch tap. 

2. Move selector lever to the DRIVE position. Verfy that the 00 switch is ON. 

3. Allow wheels to rotate freely and increase throttle opening to achieve an indicated speed of 40 mph. 

4. Underdrive clutch pressure should read below 5 psi. If not. than either the solenoid assembly or controller is at 
fault. 

TEST THREE - SELECTOR IN DRIVE (00 OFF - Third and Second Gear) 

NOTE: This test checks the overdrive clutch hydraulic circuit as well as the shift schedule. 

1. Attach gauge to the overdrive clutch tap. 

2. Move selector lever to the DRIVE position. 

3. Allow vehicle wheels to turn and increase throttle opening to achieve an indicated vehicle speed of 20 mph. 

4. Overdrive clutch pressure should read 74 to 95 psi. 

5. Move selector lever to the DRIVE position and increase indicated vehicle speed to 30 mph. 

6. The vehicle should be in second gear and overdrive clutch pressure should be less than 5 psi. 

TEST FOUR - SELECTOR IN DRIVE (00 ON • Fourth Gear) 

NOTE: This test checks the 214 clutch hydraulic circuit. 

1. Attach gauge to the 2/4 clutch tap. 

2. Move selector lever to the DRIVE position. 

3. Allow vehicle front wheels to turn and increase throttle opening to achieve an indicated vehicle speed of 30 mph. 
Vehicle should be in fourth gear. 

4. The 2/4 clutch pressure should read 75 to 95 psi. 

TEST FIVE-SELECTOR IN DRIVE (00 ON - Fourth Gear, CC on) 

NOTE: These tests check the torque converter clutch hydraulic circuit. 

1. Attach gauge to the torque converter clutch off pressure tap. 

2. Move selector lever to the DRIVE position. 

3. Allow vehicle wheels to turn and increase throttle opening to achieve an indicated vehicle speed of 50 mph. 
Vehicle should be in 4th gear. CC on. 

CAUTION: Both wheels must turn at the same speed. 

4. Torque converter clutch off pressure should be less than 5 psi. 

5. Now attach the gauge to the torque converter clutch on pressure tap. 

6. Move selector to the 00 position. 

7. Allow vehicle wheels to turn and increase throttle opening to achieve an indicated vehicle speed of 50 mph. 

8. Verify the torque converter clutch is applied mode using the RPM display of the scan tool. 

9. Torque converter clutch on pressure should be 60-90 psi. 

TEST SIX-SELECTOR IN REVERSE 

NOTE: This test checks the reverse clutch hydraulic circuit. 

1. Attach gauge to the reverse and low/reverse clutch tap. 

2. Move selector lever to the REVERSE position. 
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3. Read reverse clutch pressure with output stationary (foot on brake) and throttle opened to achieve 1500 rpm. 

4. Reverse and low/reverse clutch pressure should read 165 to 235 psi. 

TEST RESULT INDICATIONS 
1. If proper line pressure is found in anyone test, the pump and pressure regulator are working properly. 

2. Low pressure in all positions indicates a defective pump, a clogged filter, or a stuck pressure regulator valve. 

3. Clutch circuit leaks are indicated if pressures do not fall within the specified pressure range. 

4. If the overdrive clutch pressure is greater than 5 psi in Step 6 of Test Three, a worn reaction shaft seal ring or 
a defective solenoid assembly is indicated. 

5. If the underdrive clutch pressure is greater than 5 psi in Step 4 of Test Two-A, a defective solenoid/pressure 
switch assembly or controller is the cause. 

ALL PRESSURE SPECIFICATIONS ARE PSI (on hoist, with wheels free to turn) 

Gear Selector Actual Gear PRESSURE TAPS 
Position 

Under- Over- Reverse Torque Torque 214 Clutch Lowl 
drive drive Clutch Converter Converter Reverse 

Clutch Clutch Clutch Off Clutch On Clutch 

PARK - 0 mph * PARK 0-2 0-5 0-2 60~110 45-100 0-2 115-145 

REVERSE - 0 REVERSE 0-2 0-7 165-235 50-100 35-85 0-2 165-235 
mph '" 

NEUTRAL-O NEUTRAL 0-2 0-5 0-2 60-110 45-100 0-2 115-145 
mph * 

Low 20 mph # FIRST 110-145 0-5 0-2 60-110 45-100 0-2 115-145 

Third - 30 mph # SECOND = 110-145 0-5 0-2 60-110 45-100 115-145 0-2 

Third - 45 mph # DIRECT 75-95 75-95 0-2 60-90 45-80 0-2 0-2 

00 - 30 mph # OVERDRIVE 0-2 75-95 0-2 60-90 45-80 75-95 0-2 

00 - 50 mph # OVERDRIVE 0-2 75-95 0-2 0-5 60-95 75-95 0-2 
WITHTCC 

* Engine Speed at 1500 rpm 

# CAUTION: Both wheels must be turning at same speed. 
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CLUTCH AIR PRESSURE TESTS 
Inoperative clutches can be located by substituting air 
pressure for fluid pressure. The clutches may be 
tested by applying air pressure to their respective pas
sages after the valve body has been removed. Use 
Plate Set 6599-1 (1) and 6599-2 (1) to perform test. 

To make air pressure tests, proceed as follows: 

NOTE: The compressed air supply must be free of 
all dirt and moisture. Use a pressure of 30psi. 

1. Remove oil pan and valve body. (Refer to 21 -
TRANSMISSION/AUTOMATIC 42RLEIVALVE 
BODY - REMOVAL) 

2. Apply air pressure to the holes in the plates {1}. 
one at a time. 

3. Listen for the clutch to apply. It will give a slight 
thud sound. If a large amount of air is heard escap
ing, the transmission must be removed from vehi
cle, disassembled and all seals inspected. 

214 CLUTCH 

Air Pressure Test Plate 

1 - AIR PRESSURE TEST PLATES 
2 - 2/4 CLUTCH RETAINER HOLE 

Apply air pressure to the feed hole located on the 214 clutch retainer (2). Look in the area where the 2/4 piston 
contacts the first separator plate and watch carefully for the 2/4 piston to move rearward. The piston should return 
to its original position after the air pressure is removed. 

OVERDRIVE CLUTCH 
Apply air pressure to the overdrive clutch apply passage and watch for the push/pull piston to move forward. The 
piston should return to its starting position when the air pressure is removed. 

REVERSE CLUTCH 
Apply air pressure to the reverse clutch apply passage and watch for the push/pull piston to move rearward. The 
piston should return to its starting position when the air pressure is removed. 

LOW/REVERSE CLUTCH 
Apply air pressure to the low/reverse clutch feed hole passage. Look in the area where the low/reverse piston con
tacts the first separator plate. Watch carefully for the piston to move forward. The piston should return to its original 
position after the air pressure is removed. 
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UNDERDRIVE CLUTCH 
Because this clutch piston cannot be seen, its opera
tion is checked by function. Use an air nozzle (2) to 
apply air pressure is to the low/reverse or the 2/4 
clutch opening in Test Plate 6599-1 (2). This locks the 
output shaft. Use a piece of rubber hose wrapped 
around the input shaft and a pair of clamp~on pliers to 
turn the input shaft. Next apply air pressure to the 
underdrive clutch. The input shaft should not rotate 
with hand torque. Release the air pressure and con
firm that the input shaft will rotate. 

FLUID LEAKAGE 

TRANSMISSION OIL LEAK 

21 - 343 

Begin with a thorough inspection of the transmission, particularly at the area of the suspected leak. If an oil leak 
source is not readily identifiable, the following steps should be followed: 

1. Clean or degrease the transmission with a water soluble solvent only. 

2. Add an oil soluble dye (use as recommended by manufacturer) while the powertrain is at ambient temperature. 
Start the engine and let idle for approximately 15 minutes. Check the oil dip stick (if equipped) to make sure the 
dye is thoroughly mixed as indicated with a fluorescent color under a black light. 

3. Using a black light, inspect the entire transmission for fluorescent dye, practically at the suspected area of oil 
leak. If the oil teak is found and identified, repair per service manual instructions. 

4. If dye is not observed , drive the vehicle at various speeds for approximately 24 km (15 miles) and repeat 
inspection. 

TORQUE CONVERTER HOUSING AREA 
When diagnosing converter housing (5) fluid leaks, 
three actions must be taken before repair: 

1. Verify proper transmission fluid level. 

2. Verify that the leak originates from the converter 
housing area and is transmission fluid. 

3. Determine the true source of the leak. 

Fluid leakage at or around the torque converter area 
may originate from an engine oil leak (7). The area 
should be examined closely. Factory fill fluid is red 
and, therefore, can be distinguished from engine oil. 

Some suspected converter housing fluid leaks may 
not be leaks at aiL They may only be the resuft of 
residual fluid in the converter housing. or excess fluid 
spilled during factory fill, or fill after repair. Converter J9021-35 
housing leaks have several potential sources. Through 
careful observation, a 'eak source can be identified 
before removing the transmission for repair. 

Pump seal leaks tend to run down the front cover from the hub area. Front cover O-ring leaks will wet the inside of 
the bellhousing but the cover itself will generally be dry. If the torque converter is wet, the problem is generally a 
converter hub weld or seam weld leak. 
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TORQUE CONVERTER LEAKAGE 
Possible sources of torque converter leakage are: 

• Torque converter weld leaks at the outside diam
eter weld (1) . 

• Torque converter hub weld (2). 

STANDARD PROCEDURE .. ALUMINUM THREAD REPAIR 
Damaged or worn threads in the aluminum transmission case and valve body can be repaired by the use of Heli
Coils®, or equivalent. This repair consists of drilling out the worn-out damaged threads. Then tap the hole with a 
special Heli-Coil® tap, or equivalent, and installing a Heli-Coil® insert, or equivalent, into the hole. This brings the 
hole back to its original thread size. 

Heli-Coil®, or equivalent, tools, and inserts are readily available from most automotive parts suppliers. 

REMOVAL 
1. Disconnect the negative battery cable. 

2. Raise and support the vehicle 

3. Remove any necessary skid plates. 

4. Mark propeller shaft and axle companion flanges 
for assembly alignment. 

5. Remove the rear propeller shaft. (Refer to 3 - DIF
FERENTIAL & DRIVELINE/PROPELLER SHAFT! 
PROPELLER SHAFT - REMOVAL) 

6. Remove the front propeller shaft, if necessary. 
(Refer to 3 - DIFFERENTIAL & DRIVELlNE!PRO-
PELLER SHAFT/PROPELLER SHAFT 
REMOVAL) 

7. Disconnect the input (1) and output (2) speed sen
sors. 

8. Disc0nnect the transfer case shift motor and mode 
sensor assembly (3). 

9. Disconnect the variable line pressure connector (4) 
from the transmission, if equipped. 

10. Disconnect the transmission range sensor (5). 
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11. Disconnect wires from the solenoid/pressure 
switch assembly. 

12. Remove the bolts holding the exhaust crossover 
pipe to the pre-catalytic converter pipe flanges (1). 

13. Remove the bolts holding the exhaust crossover 
pipe to the catalytic converter flange. 

14. Disconnect gearshift cable (1) from transmission 
manual valve lever (3). 

15. Disengage the shift cable (1) from the cable sup
port bracket (2). 

80ccc428 
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16. Remove the starter motor. 

17. Remove the engine to transmission collar. 

18. Rotate crankshaft in clockwise direction until con
verter bolts are accessible. Then remove bolts 
one at a time. Rotate crankshaft with socket 
wrench on dampener bolt. 

19. Disconnect the transmission vent hose from the 
transm ission. 

20. Remove transfer case. (Refer to 21 - TRANSMIS
SIONITRANSFER CASE - REMOVAL) 

21. Support rear of engine with safety stand or jack. 

22. Raise transmission Slightly with service jack to 
relieve load on crossmember and supports. 

23. Remove bolts securing rear support and cushion 
to transmission and crossmember. 

24. Remove bolts attaching crossmember to frame 
and remove crossmember. 

25. Disconnect transmission fluid cooler lines (1) at 
transmission fittings (3) and clips (2). 

26. Remove all remaining converter housing bolts. 

27. Carefully work transmission and torque converter 
assembly rearward off engine block dowels. 

28. Hold torque converter in place during transmission 
removal. 

29. Lower transmission and remove assembly from 
under the vehicle. 

30. To remove torque converter, carefully slide torque 
converter out of the transmission. 

DISASSEMBLY 

SOba79c7 

NOTE: If the transmission is being reconditioned (clutch/seal replacement) or replaced, it is necessary to 
perform the Quick Learn Procedure using the scan tool (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULESITRANSMISSION CONTROL MODULE - STANDARD PROCEDURE). 

NOTE: Tag all clutch pack assemblies, as they are removed, for reassembly identification. 

CAUTION: Do not intermix clutch discs or plates as the unit might then fail. 

Before disassembling transmission, move the shift lever clockwise as far as it will go and then remove the shift 
lever. 
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1. Remove the torque converter (1) from the transmis
sion input shaft (3). 

2. Measure input shaft end play using pieces from 
End Play Set 8266 (1, 2). Set up tool 8266 and 
Dial tndicator C-3339 as shown. 

3. Move input shaft in and out to obtain end play 
reading. End play specifications are 0.127 to 0.635 
mm (0.005 to 0.025 inch). Record indicator reading 
for reference when reassembling the transmission. 
If endplay exceeds the specified range, the #4 
thrust plate needs to be inspected and changed if 
necessary. 

NOTE: The four bolts (3) along the bottom of the 
adapter or extension housing (2) have a sealing 
patch applied from the factory. Note the locations 
of these bolts and separate these bolts for reuse. 

4. Remove the bolts that hold the adapter or exten
sion housing (2) onto the transmission case. 

8Obdbd18 

8Of81703 
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5. Remove the adapter (2) housing, 4X4 vehicles 
only, from the transmission case. There are two pry 
slots located near the bottom corners of the hous
ing for separating the housing from the transmis
sion case. 

6. Remove the extension (2) housing, 4X2 vehicles 
only, from the transmission case. There are two pry 
slots located near the bottom corners of the hous
ing for separating the housing from the transmis
sion case. 

7. Inspect the lube tube grommet (3) for damage. If 
the grommet lip is damaged, it will need to be 
replaced. 

8. On 4X2 transmissions, perform the following, if necessary: 

80f816f9 
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a. 
Remove the extension shaft bearing snap ring 
(3) from the extension housing. 

b. Remove the extension shaft and bearing 
assembly (2) from the extension housing (1). 

c. Remove the extension shaft bearing retaining 
ring (3) from the extension shaft (1). 

8Ofe1386 
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d. 
Remove the extension shaft bearing (2) from 
the extension shaft (1). 

9. Using a Slide Hammer C-37S2 (2). remove the 4X4 
stub shaft (1). 

10. Remove the 4X4 stub shaft (1) from the transmis
sion output shaft. Inspect the cir-clip on the shaft 
for damage and replace the clip if necessary. 

SOfc1396 

8Of8bOOd 

80f816fc 
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NOTE: The speed sensor bolts have a sealing 
patch applied from the factory. Separate these 
bolts for reuse. 

11. Remove the input speed sensor bolt. 

NOTE: The speed sensor bolts have a sealing 
patch applied from the factory. Separate these 
bolts for reuse. 

12. Remove the output speed sensor bolt. 

13. Remove the input and output (2) speed sensors. 
Identify the speed sensors for re-installation since 
they are not interchangeable. 
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NOTE: One of the oil pan bolts has a sealing patch 
applied from the factory. Separate this bolt for 
reuse. 

14. Remove the transmission oil pan bolts (2). 

15. Remove the transmission oil pan (1). 

16. Remove the transmission oil filter screws (2). 

8OfSatb3 

8Of7d8bb 
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17. Remove transmission 011 filter (1). 

18. Remove the oil filter a-ring (2) from the valve 
body. 

19. Remove valve body-to-case bolts (1). 

80f7d8c8 

8OI'8albe 

8Of7d908 



21 .. 354 AUTOMATIC TRANSMISSION 42RLE .. SERVICE INFORMATION ------- DR 

CAUTION: Do not handle the valve body by the 
manual shaft. Damage could result. 

20. Remove valve body (1) from transmission. 

21. Remove underdrive and overdrive accumulators 
(1, 2). 

22. Remove the low/reverse accumulator snap ring 
(1 ). 

80f7d935 
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23. Remove the low/reverse accumulator plug (2). 

24. Remove low/reverse accumulator piston (1) using 
suitable pliers. 

25. Remove piston (1) and springs (2). 
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26. Remove and discard the oil pump-to-case bolts 
(1). The oil pump bolts are not to be reused. 

27. Remove oil pump using Slide Hammers C-37S2 
(2). 

28. Remove oil pump while pushing in on input shaft 
(1 ). 

80f7da45 

8Of7dbe1 
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29. Remove oil pump gasket (2). 

CAUTION: By-pass valve must be replaced if a 
transmission failure has occured. 

30. Remove the cooler by-pass valve (1). 

31. Remove the #1 caged needle bearing (1). 

80f7dc99 

\ BOaf61f6 
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32. Remove the input clutch assembly (1). 

33. Remove the #4 thrust plate (2). 

34. Remove the front sun gear assembly (1) and #4 
thrust washer (if still in place). 
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35. Remove the front carrier/rear annulus (2) and #6 
needle bearing (1). 

36. Remove the rear sun gear (2) and #7 needle 
bearing (1). 

NOTE: The number seven needle bearing (1) has 
three antireversal tabs and is common with the 
number five and number two position. The orien
tation should allow the bearing to seat flat against 
the rear sun gear. A small amount of petrolatum 
can be used to hold the bearing to the rear sun 
gear. 
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NOTE: Verify that Compressor 5058A (1) is cen
tered properly over the 214 clutch retainer (4) 
before compressing. If necessary, fasten the 
5058A bar to the bellhousing flange with any com
bination of locking pliers and bolts to center the 
tool properly. 

37. Install and load Compressor SOSSA to remove the 
2/4 clutch retainer snap ring (3). 

NOTE: The 214 Clutch Piston has bonded seals 
which are not individually serviceable. Seal 
replacement requires replacement of the piston 
assembly. 

38. Remove the 2/4 clutch retainer (1). 

39. Remove the 2/4 clutch return spring (1). 

COMPRESS JUST ENOUGH 
TO REMOVE OR INSTALL 

SNAP RING 

B017dfdb 
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40. Remove the 2/4 clutch pack (1, 2). 

41. Remove the tapered snap ring (4). 

42. Remove the low/reverse reaction plate (1). 

CAUTION: TAG 
AND IDENTIFY 

CLUTCH PACKS 
TO ASSURE 
ORIGINAL 

PLACEMENT 
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43. Remove one (1) low/reverse clutch disc to facili
tate snap ring removal. 

44. Remove the low/reverse reaction plate snap ring 
(2). 

45. Remove the low/reverse clutch pack (1, 2). 

\ 

CAUTION: TAG AND 
IDENTIFY PACKS TO 
ASSURE ORIGINAL 

PLACEMENT. 
9221-12 
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CAUTION: Failure to grind and open stakes (4) of 
the output shaft nut will result in thread damage to 
the shaft during nut removal. 

WARNING: Wear safety goggles while grinding 
stake nuts. 

46. Using a die grinder or equivalent, grind the stakes 
in the shoulder of the shaft nut (2) as shown. Do 
not grind all the way through the nut and into the 
shaft. There are two stakes on each nut. 

47. Using a small chisel (1). carefully open the stakes 
on nut (2). G) 
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48. Remove output shaft snap ring. 

49. Use Wrench 6497 (1) and Wrench 6498A (2) to 
remove the output shaft nut. 

50. Remove the output shaft (1) from case (3) using a 
shop press (2). 

51. Use Remover 6596 (2) with a shop press (1) to 
remove the front output shaft bearing cup. 

8017eOe9 

8017e130 

-~;;..-"r~ 9321-217 
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52. Use Remover 6597 (2) and Universal Handle 
C-4171 (1) and Handle Extension C-4171-2 to 
press the rear output shaft bearing cup rearward. 

53. Remove the rear carrier front bearing cone (3). 

/ 
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54. Install and load compressor 5059A (4) as shown. 

55. Remove the low/reverse belleville spring snap ring 
(1 ). 

56. Remove the low/reverse piston belleville spring 
(1 ). 
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57. Remove the park sprag pivot retaining screw. 

58. Drive out the anchor shaft using suitable punch 
(1 ). 

59. Remove the guide bracket pivot pin (1). Inspect 
all components for wear and replace if necessary. 

NOTE: The Low/Reverse Clutch Piston has bonded 
seals which are not individually serviceable. Seal 
replacement requires replacement of the piston 
assembly. 

60. Remove the low/reverse clutch piston (1). 

61. Remove the low/reverse piston retainer screws. 

9321-138 

8Ofb7192 
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62. Remove low/reverse piston retainer (1). 

63. Remove the low/reverse piston retainer gasket 
(2). 

ASSEMBLY 

1 

80tb717d 

NOTE: Apply trans jell or petroleum jelly to all slide portions, rolling contacts surfaces, thrust surfaces etc. 
to prevent burnout during initial operation. Lubricate O-rings and O-ring seals with MOPAR® ATF +4. Soak 
all friction disks in MOPAR® ATF +4 for at least two hours before assembly of clutch packs. 

NOTE: If the transmission assembly is being reconditioned (clutch/seal replacement) or replaced, it Is nec
essary to perform the Quick Learn Procedure using the scan tool (Refer to 8 - ELECTRICAUELECTRONIC 
CONTROL MODULESITRANSMISSION CONTROL MODULE - STANDARD PROCEDURE). 
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42RLE BEARING ORIENTATION 

1 - THRUST BEARING NO.1 
2 - THRUST BEARING NO.2 
3 • THRUST BEARING NO.3 
4 • THRUST BEARING NO.4 

1. Install the output bearing cups using Installer 
5050A. 

5 - THRUST BEARING NO.5 
6 - NEEDLE BEARING NO.6 
7 - NEEDLE BEARING NO.7 
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2. InstaU low/reverse piston retainer gasket (2). 

3. Install lowlreverse piston retainer (1). 

4. Install low/reverse piston retainer-to-case screws 
(3) and tighten to 5 N·m (45 in. Ibs.). 

8Ofb717d 
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NOTE: The Low/Reverse Clutch Piston has bonded 
seals which are not individually serviceable. Seal 
replacement requires replacement of the piston 
assembly. 

5. InstaU low/reverse clutch piston {1}. 

6. Assemble guide bracket (1) assembly as shown, if 
necessary. 

CAUTION: When installing, be sure guide bracket 
and split sleeve touch the rear of the transmission 
case. 

7. Install guide bracket pivot pin (1). 

8. Install park sprag pivot retaining bolt and torque to 
4.5 N·m (40 in. fbs.). 

8Ofb7192 

® 

80bS9910 
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9. Install low/reverse piston belleville spring (1) into 
position. 

10. Install and load low/reverse spring compressor 
tools (Compressors 5058A-3 and 5059A and Disci 
6057) (3, 4, 5) as shown to facilitate snap ring (2) 
installation. 

11. Install snap ring (1) and remove the tools. 
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12. Install rear carrier (4) front bearing cone. 

Check output bearing preload. Output bearing pre
load must be checked and/or adjusted if any of the 
following items have been replaced: 

• Output shaft (rear carrier assembly) 
• Output shaft bearings 
• Transmission case 

13. PRELOAD CHECK/SHIM SELECTION: Install 
rear output shaft bearing cone and Support Plate 
6618A (1). 

Q) __ ----.' _.-. L· . ..,.-)J 

801878d3 



21 - 374 AUTOMATIC TRANSMISSION 42RlE - SERVICE INFORMATION ------- DR 

14. Install Support Plate 6618A (1). Lightly tighten 
retaining screws. Screws should be below the 
plate surface, but do not snug screws. 

15. Turn case over on arbor press so that the plate is 
resting on the press base. CAUTION: The output 
shaft will extend through the hole of Support 
Plate 6618A. Ensure your press table has 
clearance for the output shaft. 

16. Install shim (1) on output shaft (2). Apply small 
amount of petrolatum onto the shim to hold it in 
place. Use the original shim as a starting point. If 
original shim is not available, use the thickest 
shim available. 

CD 
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17. Install output shaft/rear carrier into rear bearing. 
The shaft must be pressed into position. Use Disc 
MD-998911 (2), Universal Handle C-4171 and 
Handle Extension C-4171-2 (1) to press shaft into 
rear bearing. 

CAUTION: Do not re-use old output shaft nut 
because the removed stake weakens the nut 
flange. Using Wrenches 6497 and 6498-A, Install 
new output shaft nut. Tighten new output shaft nut 
to 271 N·m (200 ft. Ibs.). 

18. Check the turning torque (1) of the output shaft. 
The shaft should have 1-8 in. Ibs. of turning 
torque. If the turning torque is higher than 8 in. 
Ibs., install a thicker shim. If turning torque is less 
than 1 in.lb., install a thinner shim. Make sure 
there is no end play. 

9321-142 

------® 

9321-143 
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CAUTION: Failure to stake nut could allow the nut 
to back-off during use. 

19. The new nut (3) must be staked after the correct 
turning torque is obtained. Use Staking Tool 6639 
(2) to stake output shaft nut. 

20. Verify that the nut has been properly staked to the 
output shaft. 

21. Install the snap ring onto the output shaft. 

CD--.~ 

CD 

9321·285 
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22. Install low/reverse clutch pack (1, 2). Leave 
uppermost disc out to facilitate snap ring 
installation. 

23. Install low/reverse reaction plate snap ring (2). 

24. Install one low/reverse clutch disc (1). 

\ 

CAUTION: TAG AND 
IDENTIFY PACKS TO 
ASSURE ORIGINAL 

PLACEMENT. 
9221·12 
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25. Install low/reverse reaction plate (1) with flat side 
up. 

26. Install a new tapered snap ring (2) (tapered side 
out). 

27. Make sure that the snap ring ends are oriented as 
shown. VIEW FROM BELLHOUSING 

TAPERED SNAP TAPERED SNAP RING FLAT SNAP 
RING END 
BETWEEN 

11:00 & 12:00 

RING ENDS 12 
BETWEEN 

11:00 & 12:00 

® 

ATHR~H 

® 
START HERE 

TO PRESS -..,.....J 
INTO GROOVE 

~~_~_~ DO NOT REUSE 

® SNAP RING 

OIL PAN FACE if ' SOfb3364 
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28. Measure low/reverse clutch pack. Set up Diallndi
cator C-3339 (1) as shown. Press down clutch 
pack with finger and zero dial indicator. Record 
measurement in four (4) places and take average 
reading. Low/Reverse clutch pack clearance is 
0.84 to 1.60 mm (0.033 to 0.063 inch). 

29. Select the proper low/reverse reaction plate to 
achieve specifications. 

30. Install 2/4 clutch pack (1, 2). 

NOTE: The 214 Clutch Piston has bonded seals 
which are not individually serviceable. Seal 
replacement requires replacement of the piston 
assembly. 

31. Install 214 clutch belleville spring (1). 

USE HOOK TOOL TO 
RAISE ONE CLUTCH 

DISC --------.11-_--

CAUTION: TAG 
AND IDENTIFY 

CLUTCH PACKS 
TO ASSURE 

ORIGINAL 
PLACEMENT 

8Ofb73c1 
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32. Verity the proper orientation of the return spring 
(2) to the 2/4 retainer (3). 

33. Install 214 clutch retainer (1). 

NOTE: Verify that Compressor 5058A (1) is cen
tered properly over the 214 clutch retainer (4) 
before compressing. If necessary, fasten the 
5058A bar to the bell housing flange with any com
bination of locking pliers and bolts to center the 
tool properly. 

34. Set up Compressor 5058A (1) as shown. Com
press 214 clutch just enough to facilitate snap ring 
installation. 

COMPRESS JUST ENOUGH 
TO REMOVE OR INSTALL 

SNAP RING 

00fb71S4 

8Of7dfdb 
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35. Measure 214 clutch clearance: Set up dial indi
cator (1) as shown. Press down clutch pack with 
finger and zero dial indicator. Record measure
ment in four (4) places and take average' reading. 
The 214 clutch pack clearance is 0.76 to 2.64 
mm (0.030 to 0.104 inch). If not within specifica
tions, the clutch is not assembled properly or is 
excessively worn. There is no adjustment for 
the 214 clutch clearance. 

36. Install the #7 needle bearing (1) to the rear sun 
gear (2). The number 7 needle bearing has 
three anti reversal tabs and is common with 
the number 5 and number 2 position. The ori
entation should allow the bearing to seat flat 
against the rear sun gear. A small amount of 
petrolatum can be 'used to hold the bearing to 
the rear sun gear. 

37. Install rear sun gear (2) and #7 needle bearing 
(1 ). 
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38. Install front carrier/rear annulus assembly (2) and CD 
#6 needle bearing (1). 

39. Install front sun gear assembly (1) and #4 thrust 
washer (2). 

40. Determine proper #4 thrust plate thickness. Select 
the thinnest available #4 thrust plate. 

41. Install #4 thrust plate (2) using petrolatum to hold 
into position. 

42. Install input clutch assembly. Ensure the input 
clutch assembly is completely seated by viewing 
position through input speed sensor hole. If the 
speed sensor tone wheel is not centered in 
the opening, the input clutches assembly is 
not seated properly. 
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43. Remove the oil pump a-ring (2) and install oil 
pump and gasket to transmission. Use screw-In 
dowels or phillips-head screwdrivers to align 
pump to case. Be sure to reinstall O-ring on 
oil pump after selecting the proper No. 4 
thrust plate. 

44. Measure the input shaft end play with the trans· 
mission in the vertical position. This witt ensure 
that the measurement will be accurate. 

45. Set up and measure end play using End Play Set 
8266 (1, 2) and Dial Indicator Set C-3339 (3) as 
shown. 

46. Measure input shaft end play. Input shaft end 
play must be 0.127 to 0.635 mm (0.005 to 0.025 
inch). For example, if end play reading is 0.055in. 
, select No.4 Thrust Plate which is 0.071 to 
0.074in. thick. This should provide an input shaft 
end play reading of O.020in. , which is within 
specifications. 

47. Remove oil pump, gasket, and input clutch 
assembly to gain access to and install proper #4 
thrust plate. 

48. Install input clutch assembly (1) with proper thrust 
plate. 

8Obdbd18 
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49. Install #1 caged needle bearing (1). 

CAUTION: By-pass valve MUST be replaced if a 
transmission failure has occured. 

50. Replace cooler by-pass valve (1) if transmission 
failure has occurred. 

NOTE: To align oil pump, gasket, and case during 
installation, use threaded dowels or phillips screw
drivers. 

51. Install oil pump gasket (2). 

\ 80af61f6 

80f7dc99 
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52. Install oil pump (2) and torque oil pump-to-case 
bolts (1) to 30 N·m (265 in. Ibs.). Do not reuse 
original oil pump bolts. 

53. Install low/reverse accumulator (1) as shown. 

54. Install low/reverse accumulator plug {2}. 

80f7da45 
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55. Install low/reverse accumulator snap ring (1). 

56. Install underdrive (2) and overdrive (1) accumula
tors and springs. 

CAUTION: Do not handle the valve body by the 
manual shaft. Damage could result. 

57. Install valve body (1) into place as shown. 

80f7d935 
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58. Install seven (7) valve bOdy .. to-case bolts (1) and 
tighten to 12 N·m (105 in-lbs.). 

59. Install transmission oil filter (1). Tighten the bolts 
to 5 N·m (45 in. Ibs.). 

60. Install transmission oil pan (1) with a bead of 
MoparOO ATF RTV. 

80f7d908 

80f7d8c8 

8Of7d8bb 
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NOTE: Before installing the oil pan bolt in the bolt 
hole located between the torque converter clutch 
on and UfO clutch pressure tap circuits, it will be 
necessary to replenish the sealing patch on the 
bolt using MOPAR® Lock & Seal Adhesive. 

61. Install and tighten the oil pan-to-case bolts to 20 
N·m (14.5 ft. Ibs.). 

NOTE: Before installing either speed sensor bolt, 
it will be necessary to replenish the sealing patch 
on the bolt using Mopar® Lock & Seal Adhesive. 

62. Install both speed sensors (1, 2) into the transmis
sion case. Torque the speed sensor bolts to 9 
N·m (80 in. Ibs.). 

63. As a final check of the transmission, measure the 
input shaft end play. This will indicate when a #4 
thrust plate change is required. The #4 thrust 
plate is located behind the overdrive clutch hub. 
Attach a dial indicator C-3339A (3) to transmission 
bell housing with its plunger seated against end of 
input shaft. Install End Play tool 8266-2 (2) I 

8266-8 (1) and move input shaft in and out to 
obtain end play reading. Input shaft end play 
must be 0.127 to 0.635 mm (0.005 to 0.025 
inch). If not within specifications, make the nec
essary thrust plate adjustment. 

80bdbd18 
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64. On 4X2 transmissions, perform the following, if necessary: 

a. Install the extension shaft bearing (2) onto the 
extension shaft. 

b. Install the extension shaft bearing retaining ring 
(3) onto the extension shaft (1). 

c. Install the extension shaft (2) and bearing 
assembly (3) into the extension housing (1). 

~----------------------------------~ 

8Ofc1396 
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d. 
Install the extension shaft bearing snap ring (3) 
into the extension housing. 

e. Verify that the extension shaft snap ring (3) is 
fully engaged in the snap ring groove. 

65. Inspect the lube tube grommet (3) for damage. If 
the grommet lip is damaged, it will need to be 
replaced. 

8Ofc1353 

80f816f9 
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66. Install the 4X4 stub shaft onto the transmission 
output shaft. 

67. Place a bead of Mopar® ATF RTV on the rear sur
face of the transmission case for the adapter/ex
tension housing. 

68. Install the adapter housing (2) onto the transmis· 
sion easel 4X4 vehicles only. 

69. Install the extension housing (2) onto the trans
mission case, 4X2 vehicles only. 

NOTE: Before installing the lowermost four adapt
er/extension housing bolts, it will be necessary to 
replenish the sealing patch on the bolts using 
MOPAR® Lock & Seal Adhesive. 

811f91ea 
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70. Install the bolts that hold the adapter or extension 
housing onto the transmission case. Be sure to 
install any stud bolts to their original locations. 
Tighten the bolts to 54 N·m (40 tUbs.). 

INSTALLATION 

80f81703 

NOTE: Check torque converter hub and hub drive flats tor sharp edges burrs, scratches, or nicks. Polish 
the hub and flats with 320/400 grit paper and crocus cloth if necessary. The hub must be smooth to avoid 
damaging pump seal at installation. 

1. If a replacement transmission is being installed, transfer any components necessary, such as the manual shift 
lever and shift cable bracket, from the original transmission onto the replacement transmission. 

2. Lubricate oil pump seal lip with transmission fluid. 

3. Align converter and oil pump. 

4. Carefully insert converter in oil pump. Then rotate 
converter back and forth until fully seated in pump 
gears. 

5. Check converter seating with steel scale (1) and 
straightedge (2). Surface of converter lugs should 
be at least 13mm (112 in.) to rear of straightedge 
when converter is fully seated. 

6. Temporarily secure converter with C-clamp. 

7. Position transmission on jack and secure it with chains. 

8. Check condition of converter driveplate. Replace the plate if cracked, distorted or damaged. Also be sure trans
mission dowel pins are seated in engine block and protrude far enough to hold transmission in align
ment. 

9. Apply a light coating of Mopar® High Temp Grease to the torque converter hub pocket in the rear pocket of the 
engine's crankshaft. 

10. Raise transmission and align the torque converter with the drive plate and transmission converter housing with 
the engine block. 

11. Move transmission forward. Then raise. lower or tilt transmission to align the converter housing with engine 
block dowels. 



DR ------- AUTOMATIC TRANSMISSION 42RLE - SERVICE INFORMATION 21 - 393 

12. Carefully work transmission forward and over engine block dowels until converter hub is seated in crankshaft. 
Verify that no wires, or the transmission vent hose, have become trapped between the engine block and the 
transmission. 

13. Install two bolts to attach the transmission to the engine. 

14. Install remaining torque converter housing to engine bolts. Tighten to 68 N·m (50 ft. Ibs.). 

15. Install transfer case, if equipped. 

16. Install rear transmission crossmember. Tighten crossmember to frame bolts to 68 N·m (50 ft.lbs.). 

17. Install rear support to transmission. Tighten bolts to 47 N·m (35 ft. Ibs.). 

18. Lower transmission onto crossmember and install bolts attaching transmission mount to crossmember. Tighten 
clevis bracket to crossmember bolts to 47 N·m (35 ft. Ibs.). Tighten the clevis bracket to rear support bolt to 68 
N·m (50 ft.lbs.). 

19. Connect gearshift cable (1) to support bracket (2) 
and transmission manual lever (3). 

20. Connect the input (1) and output (2) speed sensor 
and the transmission range sensor (5). 

21. Connect the variable line pressure connector (4), 
if equipped. 

81278887 
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22. Connect wires to the solenoid/pressure switch 
assembly (1). 

CAUTION: It Is essential that correct length bolts 
be used to attach the converter to the driveplate. 
Bolts that are too rong will damage the clutch sur
face inside the converter. 

23. Install torque converter·to·driveplate bolts. Tighten 
bolts to 88 N·m (65 in. Ibs.). 

24. Install starter motor and cooler line bracket. 

25. Connect cooler lines (1) to transmission. 

26. Install transmission fill tube. 

27. Install exhaust components (1). 

80ccc428 
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28. Align and connect propeller shaft(s). 

29. Adjust gearshift cable if necessary. 

30. Install any skid plates removed previously. 

31. Lower vehicle. 

32. Fill transmission with Mopar® ATF +4, Automatic 
Transmission Fluid. 

81~ 
, 

Ii ... 
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SCHEMATICS AND DIAGRAMS 

42RLE - WITHOUT VARIABLE LINE PRESSURE 
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SPECIFICATIONS 

42RLE AUTOMATIC TRANSMISSION 

GENERAL SPECIFICATIONS 

Transmission Type 

Lubrication Method 

Cooling Method 

GEAR RATIOS 

1st Gear 

2nd Gear 

3rd Gear (Direct) 

4th Gear (Overdrive) 

Reverse Gear 

BEARING PRELOAD (Drag Torque) 

Description 

Output Shaft 

CLUTCH PACK 

Description 

Low/Reverse Clutch (Select 
Reaction Plate) 

Two/Four Clutch (No Select) 

Reverse Clutch (Select Snap Ring) 

Overdrive Clutch (No Select) 

Underdrive Clutch (Select Reaction 
Plate) 

INPUT SHAFT 

Description 

End Play 

OIL PUMP CLEARANCES 

DESCRIPTION 

Outer Gear-to-Crescent 

Inner Gear-to-Crescent 

Outer Gear-to-Pocket 

r Side Clearance 

Inner Gear Side Clearance 

Four-Speed Automatic, Electronically Controlled. Fully 
Adaptive, Electronically Modulated Torque Converter 

Pump (internal - external gear-type) 

Water Heat Exchanger andlor Air-to-Oil Heat Exchanger 

2.84:1 

1.57:1 

1.00:1 

0.69:1 

2.21:1 

Metric Standard 

0.22-0.903 N·m 1-8 in. Ibs. 

Metric Standard 

0.84-1.60 mm 0.033-0.063 in. 

0.76-2.64 mm 0.030-0.104 in. 

0.89-1.37 mm 0.035-0.054 in. 

1 .07-3.25 mm 0.042-0.128 in. 

0.94-1.50 mm 0.037-0.059 in. 

Metric Standard 

0.127-0.635 mm 0.005-0.025 in. 

METRIC STANDARD 

0.060-0.298 mm 0.0023-0.0117 in. 

0.093-0.385 mm 0.0036-0.0151 in. 

0.089-0.202 mm 0.0035-0.0079 in. 

0.020-0.046 mm 0.0008-0.0018 in. 

0.020-0.046 mm 0.0008-0.0018 in. 

Reaction Shaft Support Bearing 
Sleeve 

45.22 - 45.23 mm 1.780 - 1.781 in. 
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GEAR TRAIN MEASUREMENTS 

Description Metric Standard 

Front Sun Gear Bushings 29.55 - 29.60 mm 1 .163 -1.165 in. 

Rear Carrier Bushing 29.75 - 30.00 mm 1.171 - 1.181 in. 

Overdrive Hub / Shaft Bushing 21.52 - 21.58 mm 0.847 - 0.850 in. 

Oil Pump Reaction Support Sleeve 45.27 - 45.31 mm 1.782 - 1.784 in. 

Frant / Rear Carrier Pinion end Play 0.15 - 0.61 mm 0.006 - 0.024 in. 

Torque Converter Hub Bushing 38.019 - 38.11 1.499 - 1.501 in. 

TORQUE SPECIFICATIONS 

Description N·m Ft. Lbs. In. Lbs. 

Bolt, Torque Converter Housing to Engine 68 50 -
Bolt, Converter-to-Driveplate 88 65 -

Bolt, Fluid Filter-to-Valve Body 5 - 45 

Bolt, UR Piston Retainer-to-Case 5 - 45 

Bolt, Adapter/Extension Housing 54 40 -
Bolt, Manual Valve Lever-to-Manual Valve 5 - 45 

Bolt, Oil Pan-to-Case 20 14.5 -
Bolt, Oil Pump-to-Case 30 - 265 

Bolt, Park Sprag Retainer 4.5 - 40 

Bolt, Reaction Shaft Support Halves 28 - 250 

Screw, Solenoid/Pressure Switch Assembly-
5.5 50 

to-Valve Body 
-

Bolt, Valve Body-to-Case 12 - 105 

Bolt, Valve Body-to-Transfer Plate 5 - 45 

Fitting, Cooler Line 47.5 35 -
Nut, Output Shaft 271 200 -

Plug, Pressure Tap 5 - 45 

Bolt, Input Speed-to-Case Sensor 9 - 80 

Bolt, Output Speed-to-Case Sensor 9 - 80 

Bolt, Crassmember to Frame 68 50 -
Bolt, Rear Support to Transmission 47 35 -

Bolt, Clevis Bracket to Crossmember 47 35 -

Bolt, Clevis Bracket to Transmission 68 50 -

Screw, TRS/Manual Shaft Retaining 5\ - 45 

Screw, 214 Accumulator Retainer Plate 5 - 45 
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SPECIAL TOOLS 

42RLE AUTOMATIC TRANSMISSION 

Pressure Gauge (High) C-3293SP 

Universal Handle C4171 

Dia/lndicator C-3339 

Extension, Handle - C4171-2 

Hammer, Slide - C-37S2 

Adapter Set - L4559 

Puller, Seal - C-3981 B 
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Puller Set 5048 Installer 6052 

Installer .. 5050A Disc - 6057 

Compressor .. 5058A Tip .. 6268 

Compressor - 5059-A RemoverRnstaller .. 6301 

Installer .. 5067 RemoverRnstaller .. 6302 
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Remover - 6597 
Remover 6310 

Plate Set - 6599 
Wrench - 6497 

Wrench - 6498-A 
Plate, Support - 6618A 

Tool, Staking - 6639 
Puller Jaws - 6545 

Remover - 6596 

End Play Set - 8266 
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Fixture, Pressure - 8391 

Dipstick - 9336 
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ACCUMULATOR 

DESCRIPTION 
The 42RLE underdrive, overdrive, lowlreverse, and 
2/4 clutch hydraulic circuits each contain an accumu
lator. An accumulator typically consists of a piston, 
return spring(s)t and a cover or plug. The overdrive (1) 
and underdrive (2) accumulators are located within the 
transmission case, and are retained by the valve body. 

The low reverse (1) accumulator is also located within 
the transmission case, but the assembly is retained by 
a cover and a snap-ring. 

8111'152d 
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The 214 accumulator (5) is located in the valve body. It 
is retained by a cover and retaining screws. 

OPERArlON 

81218272 

The function of an accumulator is to cushion the application of a frictional clutch element. When pressurized fluid is 
applied to a clutch circuit, the application force is dampened by fluid collecting in the respective accumulator cham
ber against the piston and springs. The intended result is a smooth, firm clutch application. 
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SEAL-ADAPTER HOUSING 

REMOVAL 
1. Remove the transfer case (Refer to 21 - TRANSMISSIONrrRANSFER CASE - REMOVAL). 

2. Using a screw mounted in a slide hammer, remove the adapter housing seal. 

INSTALLATION 
1. Install a new adapter housing seal with Universal Handle C-4171 and Seal Installer C-3860-A. 

2. Install the transfer case (Refer to 21 - TRANSMISSIONITRANSFER CASE - INSTALLATION). 
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BEARINGS 

ADJUSTMENTS 

BEARING ADJUSTMENT PROCEDURES 
Take extreme care when removing and installing bearing cups and cones. Use only an arbor press for installa
tion, as a hammer may not properly align the bearing cup or cone. Burrs or nicks on the bearing seat will give a 
false end play reading, while gauging for proper shims. Improperly seated bearing cup and cones are subject to 
low-mileage failure. 

Bearing cups and cones should be replaced if they show signs of pitting or heat distress. 

If distress is seen on either the cup or bearing rollers, both cup and cone must be replaced. 

NOTE: Bearing drag torque specifications must be maintained to avoid premature bearing failures. 

Used (original) bearing may lose up to 50 percent of the original drag torque after break-in. 

NOTE: All bearing adjustments must be made with no other component interference or gear inter-mesh. 

Oil all bearings before checking turning torque. 
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MECHANISM-BRAKE TRANSMISSION SHIFT INTERLOCK 

DESCRIPTION 
The Brake Transmission Shifter Interlock (BTSI), is a 
solenoid operated system. It consists of a solenoid 
permanently mounted on the gearshift cable. 

OPERATION 

Brake Transmission Interlock Mechanism 

1 - STEERING COLUMN 
2 - GEARSHIFT CABLE 
3 - GEARSHIFT CABLE LOCK TAB 
4 - BTSI SOLENOID LOCK TAB 
5 - BTSI CONNECTOR 

The system locks the shifter into the PARK position. The interlock system is engaged whenever the ignition switch 
is in the LOCK or ACCESSORY position. An additional electrically activated feature will prevent shifting out of the 
PARK position unless the brake pedal is depressed approximately one-half an inch. A magnetic holding device in 
line with the park lock cable is energized when the ignition is in the RUN position. When the key is in the RUN 
position and the brake pedal is depressed, the shifter is unlocked and will move into any position. The interlock 
system also prevents the ignition switch from being turned to the LOCK or ACCESSORY position, unless the shifter 
is fully locked into the PARK position. 

DIAGNOSIS AND TESTING .. BRAKE TRANSMISSION SHIFT INTERLOCK 
1. Verify that the key can only be removed in the PARK position. 

2. When the shift lever is in PARK And the shift handle pushbutton is in the "OUT" position, the ignition key cylinder 
should rotate freely from OFF to LOCK. When the shifter is in any other gear or neutral position, the ignition key 
cylinder should not rotate to the LOCK position. 

3. Shifting out of PARK should not be possible when the ignition key cylinder is in the OFF position. 

4. Shifting out of PARK should not be possible while applying normal pushbutton force and ignition key cylinder is 
in the RUN or START positions unless the foot brake pedal is depressed approximately 1/2 inch (12mm). 

5. Shifting out of PARK should not be possible when the ignition key cylinder is in the ACCESSORY or LOCK 
positions. 

6. Shifting between any gears, NEUTRAL or into PARK may be done without depressing foot brake pedal with 
ignition switch in RUN or START positions. 
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ADJUSTMENTS - BRAKE TRANSMISSION SHIFT INTERLOCK 
Correct cable adjustment is important to proper interlock operation. The gearshift cable must be correctly adjusted 
in order to shift out of PARK. 

ADJUSTMENT PROCEDURE 
1. Remove the steering column trim as necessary for 

access to the brake transmission shift interlock. 

2. Shift the transmission into the PARK position. 

3. Pull upward on both the BTSI lock tab (4) and the 
gearshift cable lock tab (3). 

4. Verify that the shift lever is in the PARK position. 

5. Verify positive engagement of the transmission 
park lock by attempting to rotate the propeller 
shaft. The shaft will not rotate when the park lock is 
engaged. 

6. Turn ignition switch to LOCK position. Be sure 
ignition key cylinder is in the LOCK position. 
Cable will not adjust correctly in any other 
position. 

7. Ensure that the cable is free to self-adjust by push
ing cable rearward and releasing. 

8. Push the gearshift cable lock tab (3) down until it 
snaps in place. 

9. Locate the BTSI alignment hole in the bottom of 
the BTSI mechanism between the BTSI lock tab 
and the BTSI connector. 

Brake Transmission Interlock Mechanism 

1 - STEERING COLUMN 
2 - GEARSHIFT CABLE 
3 - GEARSHIFT CABLE LOCK TAB 
4 - BTSI SOLENOID LOCK TAB 
5 - BTSI CONNECTOR 

10. Move the BTSI assembly up or down on the gearshift cable until an appropriate size drill bit can be inserted into 
the alignment hole and through the assembly. 

11. Push the BTSI lock tab (4) down until it snaps into place and remove the drill bit. 

12. Install any steering column trim previously removed. 

BTSI FUNCTION CHECK 
1. Verify removal of ignition key allowed in PARK position only. 

2. When the shift lever is in PARK, the ignition key cylinder should rotate freely from off to lock. When the shifter 
is in any other position, the ignition key should not rotate from off to lock. 

3. Shifting out of PARK should be possible when the ignition key cylinder is in the off position. 

4. Shifting out of PARK should not be possible while applying normal force, and ignition key cylinder is in the run 
or start positions, unless the foot brake pedal is depressed approximately 1/2 inch (12mm). 

5. Shifting out of PARK should not be possible when the ignition key cylinder is in the accessory or lock position. 

6. Shifting between any gear and NEUTRAL, or PARK, may be done without depressing foot brake with ignition 
switch in run or start positions. 

7. Engine starts must be possible with shifter lever in PARK or NEUTRAL pOSitions only. Engine starts must not be 
possible in any position other than PARK or NEUTRAL. 

8. With shifter lever in the: 
• PARK position - Apply upward force on the shift arm and remove pressure. Engine starts must be possible. 
• PARK position - Apply downward force on the shift arm and remove pressure. Engine starts must be possible. 
• NEUTRAL position - Normal pOSition. Engine starts must be possible. 
• NEUTRAL position - Engine running and brakes applied, apply upward force on the shift arm. Transmission 

shall not be able to shift from neutral to reverse. 
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CLUTCHES-DRIVING 

DESCRIPTION 
Three hydraulically applied input clutches are used to 
drive planetary components. The underdrive (2), over-
drive (3), and reverse (4) clutches are considered 
input/driving clutches and are contained within the 
input clutch assembly. The input clutch assembly also 
contains: 

• Input shaft. 
• Input hub. 
• Clutch retainer. 
• Underdrive piston. 
• Overdrive/reverse piston. 
• Overdrive hub. 
• Underdrive hub. 

OPERATION 
The three input clutches are responsible for driving different components of the planetary geartrain. 

NOTE: (Refer to 21 - TRANSMISSION/AUTOMATIC· 42RLE - DIAGNOSIS AND TESTING) for a collective view 
of which clutch elements are applied at each position of the selector lever. 

UNDERDRIVE CLUTCH 
The underdrive clutch is hydraulically applied in first, second, and third (direct) gears by pressurized fluid against the 
underdrive piston. When the underdrive clutch is applied, the underdrive hub drives the rear sun gear. 

OVERDRIVE CLUTCH 
The overdrive clutch is hydraulically applied in third (direct) and overdrive gears by pressurized fluid against the 
overdrive/reverse piston. When the overdrive clutch is applied, the overdrive hub drives the front planet carrier. 

REVERSE CLUTCH 
The reverse clutch is hydraulically applied in reverse gear only by pressurized fluid against the overdrive/reverse 
piston. When the reverse clutch is applied, the front sun gear assembly is driven. 
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SEAL-EXTENSION HOUSING 

REMOVAL 
1. Raise vehicle. 
2. Mark propeller shaft and axle yoke, or companion 

flange, for alignment reference. 

3. Disconnect and remove propeller shaft. 

4. Remove old seal with a generic seal remover (1) 
from overdrive extension housing. 

INSTALLATION 
1. Place seal in position on overdrive housing. 

2. Drive seal into overdrive housing with Seal Installer 
C-3995-A (1). 

3. Carefully guide propeller shaft slip yoke into hous
ing and onto output shaft splines. Align marks 
made at removal and connect propeller shaft to 
rear axle pinion yoke. 

J9521·58 
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FLUID AND FILTER 

DIAGNOSIS AND TESTING 

CAUSES OF BURNT FLUID 
Burnt, discolored fluid is a result of overheating which has two primary causes. 

1. A result of restricted fluid flow through the main and/or auxiliary cooler. This condition is usually the result of a 
faulty or improperly installed drainback valve, a damaged oil cooler, or severe restrictions in the coolers and lines 
caused by debris or kinked lines. 

2. Heavy duty operation with a vehicle not properly equipped for this type of operation. Trailer towing or similar high 
load operation will overheat the transmission fluid if the vehicle is improperly equipped. Such vehicles should 
have an auxiliary transmission fluid cooler, a heavy duty cooling system, and the engine/axle ratio combination 
needed to handle heavy loads. 

EFFECTS OF INCORRECT FLUID LEVEL 
A low fluid level allows the pump to take in air along with the fluid. Air in the fluid will cause fluid pressures to be 
low and develop slower than normal. If the transmission is overfilled~ the gears churn the fluid into foam. This aer
ates the fluid and causing the same conditions occurring with a low level. In either case, air bubbles cause fluid 
overheating, oxidation, and varnish buildup which interferes with valve and dutch operation. Foaming also causes 
fluid expansion which can result in fluid overflow from the transmission vent or fill tube. Fluid overflow can easily be 
mistaken for a leak if inspection is not careful. 

FLUID CONTAMINATION 
Transmission fluid contamination is generally a resutt of: 

• adding incorrect fluid 
• failure to clean dipstick and fill tube when checking level 
• engine coolant entering the fluid 
• internal failure that generates debris 
• overheat that generates sludge (fluid breakdown) 
• failure to replace contaminated converter after repair 

The use of non-recommended fluids can result in transmission failure. The usual results are erratic shifts, slippage, 
abnormal wear and eventual failure due to fluid breakdown and sludge formation. Avoid this condition by using rec
ommended fluids only. 

The dipstick cap and fill tube should be wiped clean before checking fluid level. Dirt, grease and other foreign mate
rial on the cap and tube could fall into the tube if not removed beforehand. Take the time to wipe the cap and tube 
clean before withdrawing the dipstick. 

Engine coolant in the transmission fluid is generally caused by a cooler malfunction. The only remedy is to replace 
the radiator as the cooler in the radiator is not a serviceable part. If coolant has circulated through the transmission, 
an overhaul is necessary. 

The torque converter should also be replaced whenever a failure generates sludge and debris. This is necessary 
because normal converter flushing procedures will not remove all contaminants. 

STANDARD PROCEDURE 

FLUID LEVEL CHECK 
The transmission sump has a dipstick to check oil similar to most automatic transmissions. It is located on the left 
side of the engine. Be sure to wipe all dirt from dipstick handle before removing. 

The torque converter fills in both the PARK and NEUTRAL positions. Place the selector lever in PARK to be sure 
that the fluid level check is accurate. The engine should be running at idle speed for at least one minute, with 
the vehicle on level ground. At normal operating temperature (approximately 82° C or 1800 F), the fluid level is 
correct if it is in the HOT region (cross-hatched area) on the oil level indicator. The fluid level should be in COLD 
region at 21 0 C (700 F) fluid temperature. Adjust fluid level as necessary. Use only Mopar® ATF+4, Automatic Trans
mission Fluid. 
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NOTE: Engine and Transmission should be at normal operating temperature before performing this proce
dure. 

1. Start engine and apply parking brake. 

2. Connect scan tool and select transmission. 

3. Select sensors. 

4. Read the transmission temperature value. 

5. Compare the fluid temperature value with the chart. 

6. Adjust transmission fluid level shown on the dipstick according to the 42RLE Fluid Temperature Chart. Use only 
Mopar® ATF+4, Automatic Transmission Fluid. 

7. Check transmission for leaks. 

CAPPED FILL TUBE 
1. Verify that the vehicle is parked on a level surface. 

2. Remove the dipstick tube cap. 

WARNING: There is a risk of accident from vehicle starting off by itself when engine running. There is a risk 
of injury from contusions and burns if you insert your hands into the engine when it is started or when it 
is running. Secure vehicle to prevent it from moving off by itself. Wear properly fastened and close-fitting 
work clothes. Do not touch hot or rotating parts. 

3. Actuate the service brake. Start engine and let it run at idle speed in selector lever position "P". 

4. Shift through the transmission modes several times with the vehicle stationary and the engine idling 

5. Warm up the transmission, wait at least 2 minutes and check the oil level with the engine running. Push the Oil 
Dipstick 9336 into transmission fill tube until the dipstick tip contacts the oil pan and pull out again, read off oil 
level, repeat if necessary. 

NOTE: The dipstick will protrude from the fill tube when installed. 
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6. Check transmission oil temperature using the appropriate scan tool. 

NOTE: The true transmission oil temperature can only be read by a scan tool in REVERSE or any forward 
gear position. 

7. The transmission Oil Dipstick 9336 has indicator marks every 10mm. Determine the height of the oil level on the 
dipstick and using the height, the transmission temperature, and the Transmission Fluid Graph, determine if the 
transmission oil level is correct. 

8. Add or remove oil as necessary and recheck the oil level. 

9. Once the oil level is correct, install the dipstick tube cap. 

FLUID/FILTER SERVICE 

NOTE: Only fluids of the type labeled Mopar® ATF+4, Automatic Transmission Fluid, should be used in the 
transmission sump_ A filter change should be made at the time of the transmission oU change. The magnet 
(on the inside of the oil pan) should also be cleaned with a clean, dry cloth. 

NOTE: If the transmission is disassembled for any reason, the fluid and filter should be changed. 

1. Raise vehicle on a hoist. Place a drain container with a large opening, under transmission oil pan. 



DR ------- AUTOMATIC TRANSMISSION 42RlE .. SERVICE INFORMATION 21 .. 437 

NOTE: One of the oil pan bolts (5) has a sealing 
patch applied from the factory. Separate this bolt 
for reuse. 

2. Loosen pan bolts and tap the pan at one corner to 
break it loose allowing fluid to drain, then remove 
the oil pan. 

3. Install a new filter and o-ring on bottom of the valve 
body and tighten retaining screws to 5 N·m (45 in. 
Ibs.). 

NOTE: Before installing the oil pan bolt (5) in the 
bolt hole located between the torque converter 
clutch on and UfO clutch pressure tap circuits, it 
will be necessary to replentish the sealing patch 
on the bolt using Mopar® Lock & Seal Adhesive. 

4. Clean the oil pan and magnet. Reinstall pan using 
new Mopar® Silicone Adhesive sealant. Tighten oil 
pan bolts to 20 N·m (14.5 ft. Ibs.). 

5. Pour four quarts of Mopar® ATF+4, Automatic 
Transmission Fluid, through the dipstick opening. 

811191ef 

6. Start engine and allow to idle for at least one minute. Then, with parking and service brakes applied, move selec
tor lever momentarily to each position, ending in the park or neutral position. 

7. Check the transmission fluid level and add an appropriate amount to bring the transmission fluid level to 3mm 
(1/8 in.) below the lowest mark on the dipstick. 

8. Recheck the fluid level.after the transmission has reached normal operating temperature, 82° C (180°F). 

9. To prevent dirt from entering transmission, make certain that dipstick is fully seated into the dipstick opening. 

TRANSMISSION FILL 
To avoid overlilling transmission after a fluid change or overhaul, perlorm the following procedure: 

1. Remove dipstick and insert clean funnel in transmission fill tube. 

2. Add following initial quantity of Mopar® ATF +4 to transmission: 

a. If only fluid and filter were changed, add 3 pints (1-1/2 quarts) of ATF +4 to transmission. 

b. If transmission was completely overhauled, torque converter was replaced or drained, and cooler was 
flushed, add 12 pints (6 quarts) of ATF +4 to transmission. 

3. Apply parking brakes. 

4. Start and run engine at normal curb idle speed. 

5. Apply service brakes, shift transmission through all gear ranges then back to NEUTRAL, set parking brake, and 
leave engine running at curb idle speed. 

6. Remove funnel, insert dipstick and check fluid level. If level is low, add fluid to bring level to MIN mark on 
dipstick. Check to see if the oil level is equal on both sides of the dipstick. If one side is noticab\y higher than 
the other, the dipstick has picked up some oil from the dipstick tube. Allow the oil to drain down the dipstick tube 
and re-check. 

7. Drive vehicle until transmission fluid is at normal operating temperature. 

8. With the engine running at curb idle speed, the gear selector in NEUTRAL, and the parking brake applied, check 
the transmission fluid leve\. 

CAUTION: Do not overfill transmission, fluid foaming and shifting problems can result. 

9. Add fluid to bring level up to MAX arrow mark. 

When fluid level is correct, shut engine off, release park brake, remove funne\, and install dipstick in fill tube. 
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CABLE-GEARSHIFT 

DIAGNOSIS AND TESTING - GEARSHIFT CABLE 
1. Engine starts must be possible with shift lever in PARK or NEUTRAL positions only. Engine starts must not be 

possible in any other gear position. 

2. With the shift lever in the: 

a. PARK position - Apply upward force on the shift arm and remove pressure. Engine starts must be possible. 

b. PARK position - Apply downward force on the shift arm and remove pressure. Engine starts must be pos
sible. 

c. NEUTRAL position - Normal position. Engine starts must be possible. 

d. NEUTRAL position - Engine running and brakes applied, apply upward force on the shift arm. Transmission 
shall not be able to shift from neutral to reverse. 

REMOVAL 
1. Shift transmission into PARK. 

2. Raise vehicle. 

3. Disengage cable (1) eyelet at transmission manual 
shift lever (3) and pull cable adjuster out of mount
ing bracket. 

4. Lower the vehicle. 
5. Remove the dash panel insulation pad as neces

sary to access the gearshift cable grommet (2). 

6. Remove grommet (2) from the dash panel. 

1~ 

BOafba62 
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7. Remove any steering column (1) trim necessary to 
access the gearshift cable (2) and BTSI mecha
nism. 

8. Disconnect the BTSI wiring connector (5), 

9. Disconnect cable at lower column bracket and shift 
lever pin and pull the cable through the dash panel 
opening into the vehicle. 

10. Remove gearshift cable (2) from vehicle. 

INSTALLATION 
1. Route the transmission end of the gearshift cable 

(1) through the opening in the dash panel. 

2. Seat the cable grommet (2) into the dash panel 
opening. 

Gearshift Cable at Steering Column 

1 ~ STEERING COLUMN 
2 ~ GEARSHIFT CABLE 
3 ~ GEARSHIFT CABLE LOCK TAB 
4 . BTSI SOLENOID LOCK TAB 
5· BTSI CONNECTOR 
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3. Snap the cable into the steering column (1) bracket 
so the retaining ears are engaged and snap the 
cable eyelet onto the shift lever ball stud. 

4. Raise the vehicle. 

5. Place the transmission manual shift lever in the 
"PARK" detent (rearmost) position and rotate prop 
shaft to ensure transmission is in PARK. 

6. Route the gearshift cable through the transmission 
mounting bracket and secure the cable by snap
ping the cable retaining ears into the transmission 
bracket and snapping the cable eyelet on the man
ual shift lever ball stud. 

7. Lower vehicle. 

8. Lock the shift cable adjustment by pressing the 
cable adjuster lock tab (3) downward until it snaps 
into place. 

9. Check for proper operation of the transmission 
range sensor. 

10. Adjust the gearshift cable (Refer to 21 - TRANS
MISSIONffRANSAXLEI AUTOMATIC 42RLEI 
GEAR SHIFT CABLE - ADJUSTMENTS)and BTSI 

Gearshift Cable at Steering Column 

1 - STEERING COLUMN 
2· GEARSHIFT CABLE 
3 - GEARSHIFT CABLE LOCK TAB 
4 - BTSI SOLENOID LOCK TAB 
5 - BTSI CONNECTOR 

mechanism (Refer to 21 - TRANSMISSIONffRANSAXLElAUTOMATIC - 42RLE/SHIFT INTERLOCK MECHA
NISM - ADJUSTMENTS). 

ADJUSTMENTS - GEARSHIFT CABLE 

NOTE: Always run the shift lever test using the scan tool to help diagnose a potential TRS problem 

Check adjustment by starting the engine in PARK and NEUTRAL. Adjustment is CORRECT if the engine starts only 
in these positions. Adjustment is INCORRECT if the engine starts in one but not both positions. If the engine starts 
in any position other than PARK or NEUTRAL, or if the engine will not start at all, the transmission range sensor 
may be faulty. 

Gearshift Adjustment Procedure 
1. Shift transmission into PARK. 

2. Release cable adjuster lock tab (3) (underneath the 
steering column) to unlock cable. 

3. Raise vehicle. 

4. Disengage the cable eyelet from the transmission 
manual shift lever. 

5. Verify transmission shift lever is in PARK detent by 
moving lever fully rearward. Last rearward detent is 
PARK position. 

6. Verify positive engagement of transmission park 
lock by attempting to rotate propeller shaft. Shaft 
will not rotate when park lock is engaged. 

7. Snap the cable eyelet onto the transmission man
ual shift lever. 

8. Lower vehicle. 

9. Lock shift cable by pressing cable adjuster lock tab 
(3) downward until it snaps into place. 

10. Check engine starting. Engine should start only in 
PARK and NEUTRAL. 

Gearshift Cable at Steering Column 

1 STEERING COLUMN 
2 GEARSHIFT CABLE 
3 GEARSHIFT CABLE LOCK TAB 
4 BTSI SOLENOID LOCK TAB 
5 - BTSI CONNECTOR 
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CLUTCHES-HOLDING 

DESCRIPTION 
Two hydraulically applied multi-disc clutches are used 
to hold planetary geartrain components stationary 
while the input clutches drive others. The 214 (2) and 
Low/Reverse (3) clutches are considered holding 
clutches and are contained at the rear of the transmis
sion case. 

OPERATION 

------~ BObe4Bc5 

NOTE: (Reter to 21 - TRANSMISSION/AUTOMATIC - 42RLE - DIAGNOSIS AND TESTING) for a collective view 
of which clutch elements are applied at each position of the selector lever. 

214 CLUTCH 
The 214 clutch is hydraulically applied in second and fourth gears by pressurized fluid against the 2/4 clutch piston. 
When the 2/4 clutch is applied, the front sun gear assembly is held or grounded to the transmission case. 

LOWIREVERSE CLUTCH 
The Low/Reverse clutch is hydraulically applied in park. reverse. neutral. and first gears by pressurized fluid against 
the Low/Reverse clutch piston. When the Low/Reverse clutch is applied, the front planet carrier/rear annulus assem
bly is held or grounded to the transmission case. 
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ASSEMBLY-INPUT CLUTCH 

DISASSEMBLY 

NOTE: If the input clutch assembly is being reconditioned (clutch/seal replacement) or replaced, it is nec
essary to perform the Quick Learn Procedure using the scan tool (Refer to 8 - ELECTRICAL/ELECTRONIC 
CONTROL MODULESITRANSMISSION CONTROL MODULE - STANDARD PROCEDURE). 

1. Mount input clutch assembly to Input Clutch Pres
sure Fixture (Tool 8391). 

2. Tap down (2) reverse clutch reaction plate (4) to 
release pressure from snap ring. 

3. Remove reverse clutch snap ring (3). 

4. Pry up reverse clutch reaction plate (1). 
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5. Remove reverse clutch reaction plate (1). 

NOTE: Tag reverse clutch pack for reassembly 
identification. 

6. Remove the reverse clutch pack (two fibers/one 
steel) (1, 2). 

7. Remove the OD/Reverse reaction plate (1) snap 
ring (3). 

CD 

CAUTION: 
TAG AND 
IDENTIFY 
CLUTCH 
PACKS 

TO ASSURE 
ORIGINAL 

PLACEMENT 

80afb64c 

eOafb64d 
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8. Remove DO/Reverse pressure plate (1). 

9. Remove DO/Reverse reaction plate wave snap ring 
(2). 

10. Remove 00 shaft/hub and 00 clutch pack (1). 

8Oafb650 
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NOTE: Tag overdrive clutch pack for reassembly 
identification. 

11. Remove the overdrive clutch (1. 3) from the over
drive hub/shaft (2). 

12. Remove and inspect number 3 and 4 thrust plates 
(1, 3). 

13. Remove the underdrive shaft assembly (2). 

8Oafb652 
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14. Remove the number 2 needle bearing (1). 

15. Remove the OD/UD reaction plate tapered snap 
ring (1). 

NOTE: The OD/UD clutch reaction plate has a step 
on both sides. The OOJUO clutches reaction plate 
goes tapered step side up. 

16. Remove the OD/UD reaction plate (1). 

CAUTION 
DO NOT 
REUSE 

TAPERED 
SNAP RING 8Oafb6S4 
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17. Remove the first UD clutch disc (1). 

18. Remove the UD clutch flat snap ring (1). 

NOTE: Tag underdrive clutch pack for reassembly 
identification. 

19. Remove the UD clutch pack (1, 3). 

CAUTION: 
TAG AND 
IDENTIFY 
CLUTCH 
PACKS 

TOASSU 
ORIG. 

REPLACEMENi~~~~~W 
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CAUTION: Compress return spring just enough to 
remove or install snap ring. 

20. Using Compressor 5059A (4) and an arbor press 
(2), compress UD clutch piston enough to remove 
snap ring (3). 

21. Remove the underdrive spring retainer snap ring 
(2). spring retainer (1), and spring (4). 

22. Remove the UD clutch piston (1). 

8Oafb5a3 

8OafbSa4 
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23. Remove the input hub tapered snap ring (2). 

24. Tap on input hub (1) with soft faced hammer (2) 
and separate input hub from DO/Reverse piston 
and clutch retainer. 

25. Separate the input hub from DO/Reverse piston 
(5) and clutch retainer (2). 

CD 

8Oafb5a7 



21 • 450 AUTOMATIC TRANSMISSION 42RLE .. SERVICE INFORMATION ------- DR 

26. Separate clutch retainer (2) from OD/Reverse pis
ton (1). 

27. Using Disc 6057 (4) and an arbor press (1)t com
press OD/Reverse piston (5) return spring just 
enough to remove snap ring (3). 

28. Remove the OD/Reverse piston return spring (2) 
and snap ring (3). 
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29. Remove input shaft (1) to input clutch hub snap 
ring (3). 

30. Using a suitably sized socket (2) and an arbor 
press (1), remove input shaft (5) from input shaft 
hub. 

ASSEMBLY 
Use petrolatum on all seals to ease assembly of components. 

1. Using an arbor press (2), install input shaft (1) to 
input shaft hub (3). 

8Oa1bSeO 

aoafbSaa 
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2. Install input shaft snap ring (3). 

3. Position the CD/Reverse piston return spring (2) 
and snap ring (3) onto the CD/Reverse piston (1). 

4. Using an arbor press (1) and Disc 6057 (4), install 
the CD/Reverse piston return spring (6) and snap 
ring (3). 

80afbSab 
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5. Install the CD/Reverse piston (1) assembly to the 
input clutch retainer (2). 

6. Install the input hub/shaft assembly (1) to the 
CD/Reverse piston/clutch retainer assembly (2). 

7. Install input hub tapered snap ring (2). Make sure 
snap ring is fully seated. 
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8. Install the UD clutch piston (1). 

9. Install UD piston return spring (1) and Disc 5067 
(2). 

10. Position the UD spring retainer (1) and snap ring 
(2) on the piston return spring (4). 

BOafb5a4 
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CAUTION: Compress return spring just enough to 
install snap ring. 

11. Using Compressor 5059A (6) with Installer 5067 
(5) and an arbor press (1), install the UD spring 
retainer and snap ring (3). 

12. Install the UD clutch pack (four fibers/four steels) 
(1, 3). Leave the top disc (2) out until after the 
snap ring is installed. 

13. Install the UD clutch flat snap ring (1). 

CAUTION: 
TAG AND 
IDENTIFY 
CLUTCH 
PACKS 

TO ASSUR 
ORIGI 

REPLACEMENiNffi~~~~W 

8Oafb62f 

8Oafb5ge 
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14. Install the last UD clutch disc (1). 

15. Install the OD/UD clutch reaction plate (1). The 
OD/UD clutches reaction plate has a step on both 
sides. Install the OD/UD clutches reaction plate 
tapered step side up_ 

NOTE: Snap ring ends must be located within one 
finger of the input clutch hub. Be sure that snap 
ring is fully seated, by pushing with screwdriver, 
into snap ring groove all the way around. 

16. Install the UD/OD tapered snap ring (1). 

CAUTION 
DO NOT 
REUSE 

TAPERED ~~~~§§§§~~ 
SNAP RING '" BOafb654 
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17. Seat tapered snap ring (1) to ensure proper 
installation. 

18. Install input clutch assembly (1) to the Input 
Clutch Pressure Fixture 8391 (2). 

USE 
CAUTION: 
DO NOT 

SCRATCH 
REACTION 

PLATE 
8Oalb6:lO 

80c07260 



21 - 458 AUTOMATIC TRANSMISSION 42RLE - SERVICE INFORMATION -------DR 

19. Set up Dial Indicator C-3339A (1) on the UD 
clutch pack (2). 

20. Using moderate pressure, press down and hold 
(near indicator) the UD clutch pack (2) with screw
driver or suitable tool and zero dial indicator (1). 
When releasing pressure on clutch pack. indicator 
reading should advance 0.005-0.010 inches. 

CAUTION: Do not apply more than 30 psi (206 
kPa) to the underdrive clutch pack. 

21. Apply 30 psi (206 kPa) to the underdrive hose on 
Pressure Fixture 8391 and measure UD clutch 
clearance. Measure and record UD clutch pack 
measurement in four (4) places, 90° apart. 

22. Take average of four measurements and compare 
with UD clutch pack clearance specification. 
Underdrive clutch pack clearance must be 
0.94-1.50 mm (0.037-0.059 in.). 

23. If necessary, select the proper reaction plate to 
achieve specifications. 

24. Install the OD clutch pack (four fibers/three steels) 
(1 ). 

® 

BOc07261 
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25. Install 00 reaction plate waved snap ring (1). 

26. Install the OD/Reverse reaction plate (1) with 
large step down (towards 00 clutch pack). 

27. Install Compressor tool 5059A (2). 

28. Using shop press (1) compress clutch pack 
enough to expose snap ring grove. 

29. Install 00 reaction plate flat snap ring (3). 

CD-----.1100..-

CAUTION: 
PRESS 
DOWN 
JUST 

ENOUGH 
TO 

EXPOSE 
SNAP 
RING 

GROOVE 

BOaH57b 

80a1'f57c 

8Oaff579 
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30. Measure 00 clutch pack clearance. Set up Dial 
Indicator C-3339A (1) on top of the OD/Reverse 
reaction plate (2). 

31. Zero dial indicator and apply 30 psi (206 kPa) air 
pressure to the overdrive ..clutch hose on Pressure 
Fixture 8391. Measure and record 00 clutch pack 
measurement in four (4) places, 90° apart: 

32. Take average of four measurements and compare 
with 00 clutch pack clearance specification. The 
overdrive (00) clutch pack clearance is 
1.07 .. 3.25 mm (0.042-0.128 in.). 

If not within specifications, the clutch is not assembled 
properly. There is no adjustment for the 00 clutch 
clearance. 

33. Install reverse clutch pack (two fibers/one steel) 
(1, 2). 

34. Install reverse clutch reaction plate (1) with the 
flat side down towards reverse clutch. 

8Oc07263 

80afb637 
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35. Tap reaction plate (3) down to allow installation of 
the reverse clutch snap ring ,( 1 ). Install reverse 
crutch snap ring (1). 

36. Pry up reverse reaction plate (4) to seat against 
snap ring (2). 

37. Set up a Dial Indicator C-3339A (1) on the 
reverse clutch pack (2). 

8Oc07264 
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38. Using moderate pressure, press down and hold 
(near indicator) reverse clutch disc {2} with screw
driver or suitable tool and zero dial indicator (1). 
When releasing pressure, indicator should 
advance 0.005-0.010 inches as clutch pack 
relaxes. 

39. Apply 30 psi (206 kPa) air pressure to the reverse 
clutch hose on Pressure Fixture 8391. Measure 
and record reverse clutch pack measurement in 
four (4) places, 90° apart. 

40. Take average of four measurements and compare 
with reverse clutch pack clearance specification. 
The reverse clutch pack clearance is 0.89-1.37 
mm (0.035-0.054 in.). Select the proper reverse 
clutch snap ring to achieve specifications. 

41. To complete the assembly. reverse clutch and 
overdrive clutch must be removed. 

42. Install the number 2 needle bearing (1). 

43. Install the underdrive shaft assembly (1). 

BOafb63e 
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44. Install the number 3 thrust washer (1) to the 
underdrive shaft a~sembly (2). Be sure five tabs 
are seated properly. 

45. Install the number 3 thrust plate (3) to the bottom 
of the overdrive shaft assembly (1). Retain with <D 
petrolatum or transmission assembly gel (2). 

46. Install the overdrive shaft assembly (1). 

CD 

® 
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47. Reinstall overdrive and reverse clutch. Recheck~ 
ing these clutch clearances is not necessary. 

8Oafb641 
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SENSOR-INPUT SPEED 

DESCRIPTION 
The Input (1) and Output (2) Speed Sensors are two
wire magnetic pickup devices that generate AC signals 
as rotation occurs. They are mounted in the left side 
of the transmission case and are considered primary 
inputs to the Transmission Control Module (TCM). 

OPERATION 

21 - 465 

The Input Speed Sensor provides information on how fast the input shaft is rotating. As the teeth of the input clutch 
hub pass by the sensor coil, an AC voltage is generated and sent to the TCM. The TCM interprets this information 
as input shaft rpm. 

The Output Speed Sensor generates an AC signal in a similar fashion, though its coil is excited by rotation of the 
rear planetary carrier lugs. The TCM interprets this information as output shaft rpm. 

The TCM compares the input and output speed signals to determine the following: 

• Transmission gear ratio 
• Speed ratio error detection 

• CVI calculation 

The TCM also compares the input speed signal and the engine speed signal to determine the following: 

• Torque converter clutch slippage 
• Torque converter element speed ratio 

REMOVAL 
1. Raise vehicle. 

2. Place a suitable fluid catch pan under the transmis
sion. 

3. Remove the wiring connector from the input speed 
sensor. 

NOTE: The speed sensor bolt has a sealing patch 
applied from the factory. Be sure to reuse the 
same bolt. 

4. Remove the bolt holding the input speed sensor to 
the transmission case. 

5. Remove the input speed sensor from the transmis
sion case. 
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INSTALLATION 
1. Install the input speed sensor (1) into the transmis

sion case. 

NOTE: Before installing the speed sensor bolt, it 
will be necessary to replenish the sealing patch on 
the bolt using MOPAR® Lock & Seal Adhesive. 

2. Install the bolt to hold the input speed sensor into 
the transmission case. Tighten the bolt to 9 N·m 
(80 in.lbs.). 

3. Install the wiring connector onto the input speed 
sensor 

4. Verify the transmission fluid level. Add fluid as nec
essary. 

5. Lower vehicle. 
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SENSOR-VARIABLE LINE PRESSURE 

DESCRIPTION 
The line pressure sensor (2) is mounted on the top of 
the valve body, next to the pressure control solenoid 
(1 ). 

The TCM utilizes a closed-loop system to control 
transmission line pressure. The system contains a 
variable force style solenoid, the Pressure Control 
Solenoid. The solenoid is duty cycle controlled by the 
TCM to vent the unnecessary line pressure supplied 
by the oil pump back to the sump. The system also 
contains a variable pressure style sensor! the Line 
Pressure Sensor, which is a direct input to the rCM. 
The line pressure solenoid monitors the transmission 
line pressure and completes the feedback loop to the 
TCM. The TCM uses this information to adjust its con
trol of the pressure control solenoid to achieve the 
desired line pressure. 

OPERATION 
The TCM calculates the desired line pressure based upon inputs from the transmission and engine. The TCM cal
culates the torque input to the transmission and uses that information as the primary input to the calculation. The 
line pressure is set to a predetermined value during shifts and when the transmission is in the PARK and NEUTRAL 
positions. This is done to ensure consistent shift quality. During all other operation, the actual line pressure is com
pared to the desired line pressure and adjustments are made to the pressure control solenoid duty cycle. 

REMOVAL 
1. Remove the valve body from the transmission. 

(Refer to 21 - TRANSMISSIONfTRANSAXLElAU
TOMATIC - 42RLENALVE BODY - REMOVAL) 

2. Remove the electrical connectors from the pres
sure control solenoid (1) and the line pressure sen
sor (2). 

3. Remove the screws (6) holding the pressure con
trol solenoid (1) and line pressure sensor (2) to the 
valve body. 

4. Remove the pressure control solenoid and line 
pressure sensor from the valve body. 
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INSTALLATION 
1. Install the pressure control solenoid (1) and line 

pressure sensor (2) into the valve body. 

2. Install the screws (6) to hold the pressure control 
solenoid (1) and line pressure sensor (2) to the 
valve body. 

3. Install the electrical connectors to the pressure 
control solenoid (1) and the line pressure sensor 
(2). 

4. Install the valve body into the transmission. (Refer 
to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC 
- 42RLENALVE BODY - INSTALLATION) 
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PlIMP-OIL 

DESCRIPTION 
The oil pump is located in the pump housing inside 
the bell housing of the transmission case. The oil 
pump assembly consists of an inner (3) and outer (2) 
gear, a housing (1), and a cover that also serves as 
the reaction shaft support (6). 

OPERATION 

Q) 

(j) ® 
8Obe46c4 

As the torque converter rotates, the converter hub rotates the inner and outer gears. As the gears rotate, the clear
ance between the gear teeth increases in the crescent area, and creates a suction at the inlet side of the pump. 
This suction draws fluid through the pump inlet from the oil pan. As the clearance between the gear teeth in the 
crescent area decreases, it forces pressurized fluid into the pump outlet and to the valve body. 

DISASSEMBLY 
1. Remove the reaction shaft support bolts. 
2. Remove the reaction shaft support (2) from the 

pump housing (1). 

8Ob04ebc 
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3. Remove the pump gears (2, 3) and check for wear 
and damage on pump housing (1) and gears (2, 3). 

CLEANING 

CD 

Clean pump and support components with solvent and dry them with compressed air. 

INSPECTION 
1. Re-install the gears and check clearances. 

2. Measure the clearance between the outer gear (1) 
and the pump pocket (2). Clearance should be 
0.089-0.202 mm (0.0035-0.0079 in.). 

3. Measure clearance between outer gear and cres
cent. Clearance should be 0.060-0.298 mm 
(0.0023-0.0117 in.). 

4. Measure clearance between inner gear and cres
cent. Clearance should be 0.093-0.385 mm 
(0.0036-0.0151 in.). 

® 
8Obe46c4 

80b04ebb 
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5. tnstaU the 9524 90° or the C-3339-A Dial indicator 
(3) into the Scooter Block D-115-2A (2). 

6. Zero the Dial Indicator (3) in the scooter block 
assembly on a flat surface (1) of the pump hous
ing. 

7. While applying slight downward pressure rotate the 
front of the scooter block side ways onto the outer 
gear (4). 

8. Measure and record the gear height to the pump 
housing case clearance. 

9. The clearance should be 0.020-0.046 mm (0.0008-
0.0018 in.). If not replace the oil pump assembly. 

ASSEMBLY 
1. Assemble oil pump as shown 

2. Install and torque reaction shaft support-to-oU pump 
housing bolts to 28 N·m (250 in. Ibs.) torque. CD 

81047765 

® 
8Obe4Oc4 
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SENSOR-OUTPUT SPEED 

DESCRIPTION 
The Input (1) and Output (2) Speed Sensors are two-
wire magnetic pickup devices that generate AC signals 
as rotation occurs. They are mounted in the left side 
of the transmission case and are considered primary 
inputs to the Transmission Control Module (TCM). 

OPERATION 
The Input Speed Sensor provides information on how fast the input shaft is rotating. As the teeth of the input clutch 
hub pass by the sensor coil, an AC voltage is generated and sent to the TCM. The TCM interprets this information 
as input shaft rpm. 

The Output Speed Sensor generates an AC signal in a similar fashion, though its coil is excited by rotation of the 
rear planetary carrier lugs. The TCM interprets this information as output shaft rpm. 

The TCM compares the input and output speed signals to determine the following: 

• Transmission gear ratio 
• Speed ratio error detection 

• CVI calculation 

The TCM also compares the input speed signal and the engine speed Signal to determine the following: 

• Torque converter clutch slippage 
• Torque converter element speed ratio 

REMOVAL 
1. Raise vehicle. 

2. Place a suitable fluid catch pan under the transmis
sion. 

3. Remove the wiring connector from the output 
speed sensor (2). 

NOTE: The speed sensor bolt has a sealing patch 
applied from the factory. Be sure to reuse the 
same bolt. 

4. Remove the bolt holding the output speed sensor 
to the transmission case. 

5. Remove the output speed sensor (2) from the 
transmission case. 
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INSTALLATION 
1. Install the output speed sensor (2) into the trans

mission case. 

NOTE: Before installing the speed sensor bolt, it 
will be necessary to replenish the sealing patch on 
the bolt using MOPAR® lock & Seal Adhesive. 

2. Install the bolt to hold the output speed sensor into 
the transmission case. Tighten the bolt to 9 N·m 
(80 in.lbs.). 

3. Install the wiring connector onto the output speed 
sensor 

4. Verify the transmission fluid level. Add fluid as nec
essary. 

5. Lower vehicle. 



21 - 474 AUTOMA1"IC TRANSMISSION 42RLE • SERVICE INFORMATION ------- DR 

GEARTRAIN-PLANETARY 

DESCRIPTION 
The planetary geartrain is located between the input 
clutch assembly and the rear of the transmission case. 
The planetary geartrain consists of two sun gears, two 
planetary carriers, two annulus (ring) gears, and one 
output shaft. 

OPERATION 

80865f5e 

The planetary geartrain utilizes two planetary gear sets that connect the transmission input shaft to the output shaft. 
Input and holding clutches drive or lock different planetary members to change output ratio or direction. 
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SEAL-OIL PUMP 

REMOVAL 
1. Remove the transmission from the vehicle (Refer to 21 - TRANSMISSION/AUTOMATIC - 42RLE - REMOVAL). 

2. Remove the torque converter from the transmission bellhousing. 

3. Use a screw mounted in a slide hammer to remove oil pump seal. 

INSTALLATION 
1. Clean and inspect oil pump seal seat. Then install seal using Seal Installer C-4193-A. 

2. Clean and inspect torque converter hub. If nicks, scratches or hub wear are found, torque converter replacement 
will be required. 

CAUTION: If the torque converter is being replaced, apply a light coating of grease to the crankshaft pilot 
hole. Also inspect the engine drive plate for cracks. If any cracks are found replace the drive plate. Do not 
attempt to repair a cracked drive plate. Always use new torque converter to drive plate bolts. 

3. Apply a light film of transmission oil to the torque converter hub and oil seal lips. Then install torque converter 
into transmission. Be sure that the hub lugs mesh with the front pump lugs when installing. 

4. Reinstall the transmission into the vehicle. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC - 42RLE -
INSTALLATION) 
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SOLENOID-PRESSURE CONTROL 

DESCRIPTION 
The pressure control solenoid (1) is mounted on the 
top of the valve body, next to the line pressure sensor 
(2). 

The TCM utilizes a closed-loop system to control 
transmission line pressure. The system contains a 
variable force style solenoid, the Pressure Control 
Solenoid. The solenoid is duty cycle controlled by the 
TCM to vent the unnecessary line pressure supplied 
by the oil pump back to the sump. The system also 
contains a variable pressure style sensor, the Line 
Pressure Sensor, which is a direct input to the TCM. 
The line pressure solenoid monitors the transmission 
line pressure and completes the feedback loop to the 
TCM. The TCM uses this information to adjust its con
trol of the pressure control solenoid to achieve the 
desired line pressure. 

OPERATION 
The pressure control solenoid (PCS) is a variable force (VFS) style solenoid. A VFS solenoid is an electro-hydraulic 
actuator, combining a solenoid and a regulating valve. 

The transmission control module varies the current for the PCS, which varies the pressure in the line pressure 
hydraulic circuit. When the current (duty cycle) of the PCS is low, the pressure in the circuit is higher. At 0 current 
(0% duty cycle), the pressure is at the maximum value. Conversely, when the current is maximized (100% duty 
cycle), the pressure in the circuit is at the lowest possible value. 

REMOVAL 
1. Remove the valve body from the transmission. 

(Refer to 21 - TRANSMISSIONfTRANSAXLE/AU
TOMATIC - 42RLENALVE BODY - REMOVAL) 

2. Remove the electrical connectors from the pres
sure control solenoid (1) and the line pressure sen
sor (2). 

3. Remove the screws (6) holding the pressure con
trol solenoid (1) and line pressure sensor (2) to the 
valve body. 

4. Remove the pressure control solenoid and line 
pressure sensor from the valve body. 
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INSTALLA,.ION 
1. Install the pressure control solenoid (1) and line 

pressure sensor (2) into the valve body. 

2. Install the screws (6) to hold the pressure control 
solenoid (1) and fine pressure sensor (2) to the 
valve body. 

3. Install the electrical connectors to the pressure 
control solenoid (1) and the line pressure sensor 
(2). 

4. Install the valve body into the transmission. (Refer 
to 21 - TRANSMISSIONffRANSAXLEIAUTOMATIC 
- 42RLENALVE BODY - INSTALLATION) 

,~ , 
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MECHANISM-SHIFT 

DESCRIPTION 
The gear shift mechanism provides six shift positions which are: 

• Park (P) 
• Reverse (R) 
• Neutral (N) 
• Drive (D) 
• Manual second (2) 
• Manual low (1) 

OPERATION 
MANUAL LOW (1) range provides FIRST gear only. Overrun braking is also provided in this range. MANUAL SEC
OND (2) range provides FIRST and SECOND gear only. 

DRIVE range provides FIRSTt SECOND, THIRD and OVERDRIVE FOURTH gear ranges. The shift into OVER
DRIVE FOURTH gear range occurs only after the transmission has completed the shift into D THIRD gear range. 
No further movement of the shift mechanism is required to complete the 3-4 shift. 

The FOURTH gear upshift occurs automatically when the overdrive selector switch is in the ON position. An upshift 
to FOURTH gear may not occur or may be delayed in some of the possible shift schedules. (Refer to 8 - ELEC
TRICAUELECTRONIC CONTROL MODULESfTRANSMISSION CONTROL MODULE - OPERATION) 



DR -------AUTOMATIC TRANSMISSION' 42RLE - SERVICE INFORMATION 21 - 479 

SOLENOID 

DESCRIPTION 
The typical electrical solenoid used in automotive applications is a linear actuator. It is a device that produces 
motion in a straight line. This straight line motion can be either forward or backward in direction, and short or long 
distance. 

A solenoid is an electromechanical device that uses a magnetic force to perform work. It consists of a coil of wire, 
wrapped around a magnetic core made from steel or iron, and a spring loaded, movable plunger, which performs 
the work, or straight line ,motion. 

The solenoids used in transmission applications are 
attached to valves which can be classified as nor
mally open or normally closed. The normally open 
solenoid valve is defined as a valve which allows 
hydraulic flow when no current or voltage is applied to 
the solenoid. The normally closed solenoid valve is 
defined as a valve which does not allow hydraulic flow 
when no current or voltage is applied to the solenoid. 
These valves perform hydraulic control functions for 
the transmission and must therefore be durable and 
tolerant of dirt particles. For these reasons, the valves 
have hardened steel poppets and ball valves. The 
solenoids operate the valves directly, which means 
that the solenoids must have very high outputs to 
close the valves against the sizable flow areas and 
line pressures found in current transmissions. Fast 
response time is also necessary to ensure accurate 
control of the transmission. 

The strength of the magnetic field is the primary force 
that determines the speed of operation in a particular 
solenoid design. A stronger magnetic field will cause 
the plunger to move at a greater speed than a weaker 
one. There are basically two ways to increase the 
force of the magnetic field: 

1. Increase the amount of current applied to the 
coil or 
2. Increase the number of turns of wire in the coil. 

The most common practice is to increase the number 
of turns by using thin wire that can completely fill the 
available space within the solenoid housing. The 
strength of the spring and the length of the plunger 
also contribute to the response speed possible by a 
particular solenoid design. 

A solenoid can also be described by the method by 
which it is controlled. Some of the possibilities include 
variable force, pulse-width modulated, constant ON, or 
duty cycle. The variable force and pulse-width modu
lated versions utilize similar methods to control the 
current now through the solenoid to position the sole
noid plunger at a desired position somewhere 
between full ON and full OFF. The constant ON and 
duty cycled versions control the voltage across the 

~--

1 - MANUAL VALVE 
2 - LINE PRESSURE 
3 - 214 LOW REVERSE SOLENOID ENERGIZED 
4 - UNDERDRIVE SOLENOID DE-ENERGIZED 
5 - UNDERDRIVE CLUTCH 

8Of7bbc2 

80f7bbba 

1 - OVERDRIVE CLUTCH 
2 - NO VENT 
3 - OVERDRIVE SOLENOID ENERGIZED 
4 - MANUAL VALVE 
5 - LOW REVERSE/CONVERTER CLUTCH SOLENOID DE
ENERGIZED 
6 - SOLENOID SWITCH VALVE 
7 - TAPER 
8 - VENT TO SUMP 
9 & ORIFICE 
10 - CHECK BALL 
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solenoid to allow either full flow or no flow through the solenoid's valve. 

OPERATION 
When an electrical current is applied to the solenoid coil, a magnetic field is created which produces an attraction 
to the plunger, causing the plunger to move and work against the spring pressure and the load applied by the fluid 
the valve is controlling. The plunger is normally directly attached to the valve which it is to operate. When the cur
rent is removed from the coil I the attraction is removed and the plunger will return to its original position due to 
spring pressure. 

The plunger is made of a conductive material and accomplishes this movement by providing a path for the magnetic 
field to flow. By keeping the air gap between the plunger and the coil to the minimum necessary to allow free move
ment of the plunger, the magnetic field is maximized. 
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ASSEMBLY· TRANSMISSION SOLENOID/PRESSURE SWITCH 

DESCRIPTION 
The Solenoid/Pressure Switch Assembly (1) is inside 
the transmission and mounted to the valve body 
assembly. The assembly consists of four solenoids 
that control hydraulic pressure to the UR, 2/4, aD, 
and UD friction elements (transmission clutches)y and 
the torque converter clutch. The reverse clutch is con
trolled by line pressure from the manual valve in the 
valve body. The solenoids are contained within the 
Solenoid/Pressure Switch Assembly, and can only be 
serviced by replacing the assembly. 

The solenoid assembly also contains pressure 
switches that monitor and send hydraulic circuit infor
mation to the TCM. Likewise, the pressure switches 
can only be service by replacing the assembly. 

OPERATION 

SOLENOIDS 
The solenoids receive electrical power from the Transmission Control Retay through a single wire. The TCM ener
gizes or operates the solenoids individually by grounding the return wire of the solenoid needed. When a solenoid 
is energized. the solenoid valve shifts, and a fluid passage is opened or closed (vented or applied), depending on 
its default operating state. The result is an apply or release of a frictional element. 

The 214 and UD solenoids are normally applied, which allows fluid to pass through in their relaxed or "off" state. By 
design, this allows transmission limp-in (P,R,Ny2) in the event of an electrical failure. 

The continuity of the solenoids and circuits are periodically tested. Each solenoid is turned on or off depending on 
its current state. An inductive spike should be detected by the TCM during this test. If no spike is detected, the 
circuit is tested again to verify the failure. In addition to the periodic testing, the solenoid circuits are tested if a 
speed ratio or pressure switch error occurs. 

PRESSURE SWITCHES 
The TCM relies on three pressure switches to monitor fluid pressure in the UR, 214, and 00 hydraulic circuits. The 
primary purpose of these switches is to help the TCM detect when clutch circuit hydraulic failures occur. The range 
for the pressure switch closing and opening points is 11-23 psi. Typically the switch opening point will be approxi
mately one psi lower than the closing point. For example, a switch may close at 18 psi and open at 17 psi. The 
switches are continuously monitored by the TCM for the correct states (open or closed) in each gear as shown in 
the following chart: 

PRESSURE SWITCH STATES 

GEAR 

R 

PIN 
1st 

UR 

OP 
CL 

CL 

214 

OP 
OP 
OP 

00 

OP 
OP 
OP 
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GEAR UR 

2nd OP 

0 OP 

00 OP 

OP = OPEN 

CL = CLOSED 

214 

CL 

OP 

CL 

OD 

OP 

CL 

CL 

A Diagnostic Trouble Code (DTC) will set if the TCM senses any switch open or closed at the wrong time in a given 
gear. 

The TCM also tests the 214 and 00 pressure switches when they are normally off (00 and 2/4 are tested in 1 st 
gear, 00 in 2nd gear, and 214 in 3rd gear). The test simply verifies that they are operational, by looking for a closed 
state when the corresponding element is applied. Immediately after a shift into 1 st, 2nd, or 3rd gear with the engine 
speed above 1000 rpm, the TCM momentarily turns on element pressure to the 214 and/or 00 clutch circuits to 
identity that the appropriate switch has closed. If it doesn't close, it is tested again. If the switch fails to close the 
second time, the appropriate Diagnostic Trouble Code (OTC) will set. 

REMOVAL 

NOTE: If the Solenoid/Pressure Switch Assembly is being replaced, the Quick Learn Procedure must be per
formed. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULESITRANSMISSION CONTROL MODULE 
. STANDARD PROCEDURE) 

1. Raise vehicle on hoist. 

2. Remove valve body assembly from transmission. 
(Refer to 21 - TRANSMISSION/AUTOMATIC -
42RLENALVE BODY - REMOVAL) 

3. Remove Solenoid/Pressure Switch Assembly 
retaining screws (2) from solenoid. 

4. Remove Solenoid/Pressure Switch Assembly (1) 
and screen from valve body (2). 
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INSTALLATION 

NOTE: If the Solenoid/Pressure Switch assembly is being replaced, the Quick Learn Procedure must be per
formed. (Refer to 8 • ELECTRICAUELECTRONIC CONTROL MODULESITRANSMISSION CONTROL MODULE 
- STANDARD PROCEDURE) 

1. Install Solenoid/Pressure Switch Assembly (1) and 
screen (3) to the separator and transfer plates. 

2. Install and tighten retaining screws (2) to 5.5 N·m 
(50 in. Ibs.) torque. 

3. Install valve body. (Refer to 21 - TRANSMISSION/ 
AUTOMATIC - 42RLENALVE BODY - INSTALLA
TION) 
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CONVERTER· TORQUE 

DESCRIPTION 
The torque converter is a hydraulic device that cou
ples the engine crankshaft to the transmission. The 
torque converter consists of an outer shell with an 
internal turbine (1), a stator (4), an overrunning clutch, 
an impeller (2) and an electronically applied converter 
clutch (6). The converter clutch provides re.duced 
engine speed and greater fuel economy when 
engaged. Clutch engagement also provides reduced 
transmission fluid temperatures. The torque converter 
hub drives the transmission oil (fluid) pump. 

The torque converter is a sealed, welded unit that is 
not repairable and is serviced as an assembly. 

CAUTION: The torque converter must be replaced 
if a transmission failure resulted In large amounts 
of metal or fiber contamination in the fluid. 
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IMPELLER 

1 - ENGINE FLEXPLATE 
2 A OIL FLOW FROM IMPELLER SECTION INTO TURBINE 
SECTION 
3 - IMPELLER VANES AND COVER ARE INTEGRAL 

Impeller 

4 - ENGINE ROTATION 
5 - ENGINE ROTATION 

® 

IMPELLER VANE 
CONSTRUCTION 

AND CURVATURE 

8Obfe26a 

The impeller is an integral part of the converter housing. The impeller consists of curved blades placed radially 
along' the inside of the housing on the transmission side of the converter. As the converter housing is rotated by the 
engine, so is the impeller, because they are one and the same and are the driving members of the system. 
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TURBINE 

1 - TURBINE VANE 
2 - ENGINE ROTATION 
3 - INPUT SHAFT 

CD 

BLADE CONSTRUCTION 

Turbine 

4 - PORTION OF TORQUE CONVERTER COVER 
5 - ENGINE ROTATION 
6 - OIL FLOW WITHIN TURBINE SECTION 

The turbine is the output. or driven, member of the converter. The turbine is mounted within the housing opposite 
the impeller. but is not attached to the housing. The input shaft is inserted through the center of the impeller and 
splined into the turbine. The design of the turbine is similar to the impeller, except the blades of the turbine are 
curved in the opposite direction. 
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STATOR 

The stator assembly is mounted on a stationary shaft 
which is an integral part of the oil pump. The stator (1) 
is located between the impeller (2) and the turbine (4) 
within the torque converter case. 

The stator contains an over-running clutch (1-4), which 
allows the stator to rotate only in a clockwise direction. 
When the stator is locked against the over-running 
clutch, the torque multiplication feature of the torque 
converter is operational. 

SObfe26d 

314 VIEW FROM ENGINE 
SIDE OF STATOR SHOWING 

VANE CURVATURE 

VIEW FROM ENGINE SIDE 
BObfe26c 
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TORQUE CONVERTER CLUTCH (TCC) 

The TCC was installed to improve the efficiency of the 
torque converter that is lost to the slippage of the fluid 
coupling. Although the fluid coupling provides smooth, 
shock-free power transfer, it is natur!:ll for all fluid cou
plings to slip. If the impeller (3) and turbine (5) were 
mechanically locked together, a zero slippage condi
tion could be obtained. A hydraulic piston (6) with fric
tion material (7) was added to the turbine assembly 
(5) to provide this mechanical lock-up. 

In order to reduce heat build-up in the transmission 
and buffer the powertrain against torsional vibrations, 
the TCM can duty cycle the LJR-CC Solenoid to 
achieve a smooth application of the torque converter 
clutch. This function, referred to as Electronically Mod
ulated Converter Clutch (EMCC) can occur at various 
times depending on the following variables: 

• Shift lever position 
• Current gear range 
• Transmission fluid temperature 
• Engine coolant temperature 
• Input speed 
• Throttle angle 
• Engine speed 

OPERATION 

B0870b2f 

The converter impeller (driving member), which is integral to the converter housing and bolted to the engine drive 
plate, rotates at engine speed. The converter turbine (driven member), which reacts from fluid pressure generated 
by the impeller, rotates and turns the transmission input shaft. 
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TORQUE CONVERTER 
CLUTCH RELEASED 

TORQUe CONVERTER 
CLUTCH APPLIED 

Torque Converter Fluid Operation - Typical 

1 • APPLY PRESSURE 3 RELEASE PRESSURE 
2 - THE PISTON MOVES SLIGHTLY FORWARD 4 • THE PISTON MOVES SLIGHTLY REARWARD 

TURBINE 

SObfe276 

21 - 489 

As the fluid that was put into motion by the impeller blades strikes the blades of the turbinet some of the energy and 
rotational force is transferred into the turbine and the input shaft. This causes both of them (turbine and input shaft) 
to rotate in a clockwise direction following the impeller. As the fluid is leaving the trailing edges of the turbine's 
blades it continues in a "hindering" direction back toward the impeller. If the fluid is not redirected before it strikes 
the impeller, it will strike the impeller in such a direction that it would tend to slow it down. 

STATOR 
Torque multiplication is achieved by locking the stator's over-running clutch to its shaft. Under stall conditions (the 
turbine ;s stationary), the oil leaving the turbine blades strikes the face of the stator blades and tries to rotate them 
in a counterclockwise direction. When this happens the over-running clutch of the stator locks and holds the stator 
from rotating. With the stator locked, the oil strikes the stator blades and is redirected into a 'Ihelping" direction 
before it enters the impeller. This circulation of oil from impeller to turbine, turbine to stator, and stator to impeller, 
can produce a maximum torque multiplication of about 2.4:1. As the turbine begins to match the speed of the impel
ler, the fluid that was hitting the stator in such as way as to cause it to lock-up is no longer doing so. In this con
dition of operation, the stator begins to free wheel and the converter acts as a fluid coupling. 
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TORQUE CONVERTER CLUTCH (TCC) 
In a standard torque converter, the impeller and tur
bine are rotating at about the same speed and the 
stator is freewheeling, providing no torque multiplica
tion. By applying the turbine's piston and friction mate
rial to the front cover, a totat converter engagement 
can be obtained. The result of this engagement is a 
direct 1: 1 mechanical link between the engine and the 
transmission. 

The clutch can be engaged in second, third, fourth, 
and fifth (if appicable) gear ranges depending on over
drive control switch position. If the overdrive control 
switch is in the normal ON position, the clutch will 
engage after the shift to fourth gear. If the control 
switch is in the OFF position, the clutch will engage 
after the shift to third gear. 

The TCM controls the torque converter clutch via the 
UR-CC Solenoid. There are four TCC operational 
modes: 

• No EMCC 
• Partial EMCC 
• Full EMCC 
• Gradual-to-no EMCC 

NO EMCC 

Stator Operation 

FLOW IS 
MORE 

NEARLY 
STRAIGHT 
THROUGH 
(ANGLE IS 

LESS) 

SObfe26e 

1 - DIRECTION STATOR WILL FREE WHEEL DUE TO OIL 
PUSHING ON BACKSIDE OF VANES 
2 - FRONT OF ENGINE 
3 - INCREASED ANGLE AS OIL STRIKES VANES 
4 - DIRECTION STATOR IS LOCKED UP DUE TO OIL PUSHING 
AGAINST STATOR VANES 

Under No EMCC conditions, the UR Solenoid is OFF. There are several conditions that can result in NO EMCC 
operations. No EMCC can be initiated due to a fault in the transmission or because the TCM does not see the need 
for EMCC under current driving conditions. 

PARTIAL EMCC 

Partial EMCC operation modulates the UR Solenoid (duty cycle) to obtain partial torque converter clutch application. 
Partial EMCC operation is maintained until Full EMCC is called for and actuated. During Partial EMCC some slip 
does occur. Partial EMCC will usually occur at low speeds, low load and light throttle situations. 

FULL EMCC 

During Full EMCC operation, the TCM increases the UR Solenoid duty cycle to full ON after Partial EMCC control 
brings the engine speed within the desired slip range of transmission input speed relative to engine rpm. 

GRADUAL-TO-NO EMCC 

This operation is to soften the change from Full or Partial EMCC to No EMCC. This is done ~t mid-throttle by slowly 
decreasing the UR Solenoid duty cycle. 

REMOVAL 
1. Remove transmission and torque converter from vehicle. 

2. Place a suitable drain pan under the converter housing end of the transmission. 

CAUTION: Verify that transmission is secure on the lifting device or work sunace, the center of gravity of 
the transmission will shift when the torque converter is removed creating an unstable condition. The torque 
converter is a heavy unit. Use caution when separating the torque converter from the transmission. 

3. Pull the torque converter forward until the center hub clears the oil pump seal. 

4. Separate the torque converter from the transmission. 
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INSTALLATION 

NOTE: Check converter hub and drive notches for sharp edges, burrs, scratches, or nicks. Polish the hub 
and notches with 320/400 grit paper or crocus cloth if necessary. The hub must be smooth to avoid dam
aging the pump seal at installation. 

1. Lubricate oil pump seal lip with transmission fluid. 

2. Place torque converter in position on transmission. 

CAUTION: Do not damage oil pump seal or bush
ing while inserting torque converter into the front 
of the transmission. 

3. Align torque converter to oil pump seal opening. 

4. Insert torque converter hub into oil pump. 

5. While pushing torque converter inward, rotate con
verter until converter is fully seated in the oil pump 
gears. 

6. Check converter seating with a scale (1) and 
straightedge (2). Surface of converter lugs should 
be 1/2 in. to rear of straightedge when converter is 
fully seated. 

7. If necessary, temporarily secure converter with 
C-clamp attached to the converter housing. 

8. Install the transmission in the vehicle. 

9. Fill the transmission with the recommended fluid. 
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SWITCH-TOW/HAUL OVERDRIVE 

DESCRIP1"'ION 
The tow/haul overdrive OFF (control) switch is located 
in the shift lever arm. The switch is a momentary con
tact device that signals the PCM to toggle current sta
tus of the overdrive function. 

OPERATION 

,81244870 

At key-on, overdrive operation is allowed. Pressing the switch once enables Tow/Haul mode and the Tow/Haul lamp 
will be illuminated. In Tow/Haul mode, 5th gear is disabled and 3-4 upshifts are delayed. Shifts into 4th gear are still 
allowed under steady cruise conditions. Closed throttle downshifts (for improved engine braking) may occur during 
steady braking maneuvers. Pressing the switch a second time enables 00 Off mode, where all 4th and 5th gear 
operation is inhibited. Pressing the switch a third time restores normal operation. Normal operation is always the 
default at start-up; the switch must be pressed after each key start if Tow/Haul mode is desired. 

REMOVAL 
1. Using a plastic trim tool, remove the tow/haul over

drive off switch retainer (2) from the shift lever (1). 

81244&:11 
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2. Pull the switch (2) outwards to release it from the 
connector in the lever (1). 

INSTALLATION 

NOTE: There Is enough slack in the wire to pull out the connector from the lever. 

1. Pull the connector (2) out of the lever (1) just 
enough to grasp it. 

CAUTION: Be careful not to bend the pins on the 
towlhaul overdrive off switch. Use care when 
installing the switch, as it is not indexed, and can 
be accidentally installed incorrectly. 

2. Install the tow/haul overdrive off switch (3) into the 
connector (2). 

3. Push the tow/haul overdrive off switch (3) and wir
ing into the shift lever (1). 

4. Install the tow/haul overdrive off switch retainer 
onto the shift lever. 

812448dJ 

81244ade 
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RELAY-TRANSMISSION CONTROL 

DESCRIPTION 

NOTE: Due to different power control configurations, the Transmission Control Relay (if equipped) may be 
referred to as a PCM relay. 

The relay is supplied fused B+ voltage, energized by the TCM l and is used to supply power to the solenoid pack 
when the transmission is in normal operating mode. 

OPERATION 

NOTE: Due to different power control configurations, the Transmission Control Relay (if equipped) may be 
referred to as a PCM relay. 

When the relay is "off', no power is supplied to the solenoid pack and the transmission is in "limp-inll mode. After a 
controller reset, the TCM energizes the relay. Prior to this, the TCM verifies that the contacts are open by checking 
for no voltage at the switched battery terminals. After this is verified, the voltage at the solenoid pack pressure 
switches is checked. After the relay is energized. the TCM monitors the terminals to verify that the voltage is greater 
than 3 volts. 
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SENSOR· TRANSMISSION RANGE 

DESCRIPTION 
The Transmission Range Sensor (TRS) (2) is mounted 
to the top of the valve body inside the transmission 
and can only be serviced by removing the valve body 
assembly. The electrical connector extends through 
the transmission case. 

The Transmission Range Sensor (TRS) has four 
switch contacts that monitor shift lever position and 
send the information to the PCM. 

OPERATION 
The Transmission Range Sensor (TRS) communicates shift lever position (SLP) to the TCM as a combination of 
open and closed s~itches. Each shift lever position has an assigned combination of switch states (open/closed) that 
the rCM receives from four sense circuits. The TCM interprets this information and determines the appropriate 
transmission gear position and shift schedule. 

Since there are four switches. there are 16 possible combinations of open and closed switches (codes). Seven of 
these codes are related to gear position and three are recognized as "between gear" codes. This results in six 
codes which should never occur. These are called "invalid" codes. An invalid code will result in a DTC, and the TCM 
will then determine the shift lever position based on pressure switch data. This allows reasonably normal transmis
sion operation with a TRS failure. 

TRS SWITCH STATES 

SLP T42 T41 T3 T1 

P CL CL CL OP 

R CL OP OP OP 

N CL CL OP CL 

D OP OP OP CL 

2 OP OP CL OP 

1 CL OP CL CL 
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REMOVAL 
1. Remove valve body assembly from vehicle. (Refer 

to 21 - TRANSMISSION/AUTOMATIC - 42RLEI 
VALVE BODY - REMOVAL) 

2. Remove the manual shaft seal (1). 

3. Remove manual shafUTRS retaining screw (1). 

4. Slide TRS off of manual valve shaft. 

80be4707 
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INSTALLATION 
1. Install the TRS (2) to the manual shaft. Make sure 

TRS locating pin rests in manual valve bore slot. 

2. Install the TRS/manual shaft retaining screw (1) 
and torque to 5 N·m (45 in. Ibs.) torque. 

3. Install the manual shaft seal (1). 

4. Install valve body to the transmission. (Refer to 21 
- TRANSMISSIONIIAUTOMATIC - 42RLENALVE 
BODY - INSTALLATION) 

CD 

80be4707 
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SENSOR-TRANSMISSION TEMPERATURE 

DESCRIPTION 
The transmission temperature sensor (2) is located in 
the transmission range sensor (1) and communicates 
transmission sump temperature to the TCM. 

OPERATION 

8Obe46cC 

The transmission range sensor (TRS) has an integrated thermistor that the TCM uses to monitor the transmission's 
sump temperature. Since fluid temperature can affect transmission shift quality and convertor lock up, the TCM 
requires this information to determine which shift schedule to operate in. The TCM also monitors this temperature 
data so it can energize the vehicle cooling fan(s) when a transmission "overheat" condition exists. If the thermistor 
circuit fails, the TCM will revert to calculated oil temperature usage. 

CALCULATED TEMPERATURE 
A failure in the temperature sensor or circuit will result in calculated temperature being substituted for actual tem
perature. Calculated temperature is a predicted fluid temperature which is calculated from a combination of inputs: 

• Battery (ambient) temperature 
• Engine coolant temperature 
• In-gear run time since start-up 
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BODY-VALVE 

DESCRIPTION 
The valve body assembly consists of a cast aluminum 
valve body (5), separator plate (4), and transfer plate 
(3). The valve body contains valves and check balls 
that control fluid delivery to the torque converter 
clutch, solenoid/pressure switch assembly, and fric
tional clutches. 

Also mounted to the valve body assembly are the 
solenoid/pressure switch assembly and the transmis
sion range sensor (2). 
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·,·0 
[5cn(]CD~ D~:::-..::-"..JIWD:lI~tH.11 

o [5CDCDCD~-

1 - VALVE BODY 
2 - TIC REGULATOR VALVE 
3 - UR SWITCH VALVE 
4 - CONVERTER CLUTCH CONTROL VALVE 
5 - MANUAL VALVE 
6 - CONVERTER CLUTCH SWITCH VALVE 
7 - SOLENOID SWITCH VALVE 
8 - REGULATOR VALVE 

0c=J~::(t:ffi-~ 

Valve Body - Exploded 

The valves contained within the valve body (1) include the following: 

• Regulator valve (8) 

• Solenoid switch valve {7} 

• Manual valve {5} 

• Converter clutch switch valve (6) 

• Converter clutch control valve (4) 

• Torque converter regulator valve (2) 

• Low/Reverse switch valve (3) 

80865f21 

In addition, the valve body also contains the thermal valve, #2,3,4 & 5 check baits and the 214 accumulator assem
bly. 

OPERATION 

NOTE: (Refer to 21 - TRANSMISSION/AUTOMATIC - 42RLE - SCHEMATICS AND DIAGRAMS) for a visual aid 
in determining valve location, operation and design. 
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THERMAL VALVE 

The thermal valve (1) is a bi-metallic shudder valve 
that helps control the venting rate of oil pressure in 
the underdrive clutch passage during release of the 
clutch. When the oil temperature is approximately 20 
degrees Fahrenheit or less, the valve is fully open to 
assist in venting oil past the U1 orifice (2). At temper
atures above 20 degrees, the valve starts to close and 
becomes fully closed at approximately 140 degrees. 
The thermal valve is located in the transfer plate of 
the valve body. 

REGULATOR VALVE 
The regulator valve (9) controls hydraulic pressure in 
the transmission. It receives unregulated pressure 
from the pump (6), which works against spring tension 
(8) to maintain oil at specific pressures. A system of 
sleeves and ports allows the regulator valve to work at 
one of three predetermined pressure levels. Regulated 
oil pressure is also referred to as "line pressure." 

1 - THERMAL VALVE 
2 - U1 ORIFICE 
3 - NUMBER 2 CHECK BALL 

1 - FROM OVERDRIVE CLUTCH CIRCUIT 
2 - FROM MANUAL VALVE 
3 - HYDRAULIC PRESSURE 
4 - FILTER 
5 - PUMP INLET 
6 - PUMP OUTLET 
7 - OIL PRESSURE REGULATED AT THIS POINT 
8 - SPRING TENSION 
9 - REGULATOR VALVE 
10 - TORQUE CONVERTER CONTROL VALVE 

21 - 501 

8Of7b957 
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SOLENOID SWITCH VALVE 

The solenoid switch valve controls line pressure from 
the LRICC solenoid (4). In one position, it allows the 
low/reverse clutch to be pressurized. In the other, it 
directs line pressure to the converter control and con
verter clutch valves (7). 

1 - 214 CLUTCH 
2 - MANUAL VALVE 
3 - UD CLUTCH 

OFF ON 

4 - LRICC SOLENOID DE-ENERGIZED 
5· MANUAL VALVE 
6 • LINE PRESSURE 

80f7bb12 

7 • CONVERTER CLUTCH SWITCH AND CONTROL VALVES 
8· LR CLUTCH 
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MANUAL VALVE 

The manual valve (4) is operated by the mechanical 
shift linkage. Its primary responsibility is to send line 
pressure to the appropriate hydraulic circuits and sole
noids. The valve has three operating ranges or 
positions. 

CONVERTER CLUTCH SWITCH VALVE 
The main responsibility of the converter clutch switch 
valve (10) is to control hydraulic pressure applied to 
the front (off) side of the converter clutch piston. Line 
pressure from the regulator valve (5) is fed to the 
torque converter regulator valve (8). The pressure is 
then directed to the converter clutch switch valve (10) 
and to the front side of the converter clutch piston. 
This pressure pushes the piston back and disengages 
the converter clutch. 

r.===~~3 

1 ~ UD CLUTCH 
2 - LRJCC CLUTCH 
3 - REVERSE CLUTCH 
4 - MANUAL VALVE 
5 - REGULATOR VALVE 
6 - REGULATOR VALVE 
7 - CONVERTER CLUTCH CONTROL VALVE 
8 - 214 CLUTCH 
9 - 214 - UR SOLENOID 
10 • UR CLUTCH 

1 - CONVERTER CLUTCH 
2 - TORQUE CONVERTER 
3 - LR CLUTCH 
4 - DRIBBLERS 
5 - REGULATOR VALVE 
6 - SOLENOID SWITCH VALVE 
7 - CONVERTER CLUTCH CONTROL VALVE 
8 • TORQUE CONVERTER REGULATOR VALVE 
9 - CONVERTER CLUTCH CONTROL VALVE 
10 - CONVERTER CLUTCH SWITCH VALVE 
11 - BYPASS VALVE 
12 - LUBE 
13 - COOLER 

80f7bb21 
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CONVERTER CLUTCH CONTROL VALVE 

The converter clutch control valve (5) controls the 
back {on} side of the torque converter clutch (1). 
When the controller energizes or modulates the 
LR/CC solenoid to apply the converter clutch piston, 
both the converter clutch control valve (5) and the 
converter control valve move, allowing pressure to be 
applied to the back side of the clutch. 

T/C REGULATOR VALVE 

1 - CONVERTER CLUTCH 
2 - TORQUE CONVERTER 
3 - LR/CC SOLENOID 
4 - FROM MANUAL VALVE 
5 - CONVERTER CLUTCH CONTROL VALVE 
6 - TORQUE CONVERTER REGULATOR VALVE 
7 - CONVERTER CLUTCH SWITCH VALVE 
8 - BYPASS VALVE 
9 - COOLER 

The torque converter regulator valve slightly regulates the flow of fluid to the torque converter. 

LOW/REVERSE SWITCH VALVE 

80f7bb3d 

The low/reverse clutch is applied from different sources, depending on whether low (1st) gear or reverse is selected. 
The low/reverse switch valve alternates positions depending on from which direction fluid pressure is applied. By 
design, when the valve is shifted by fluid pressure from one channel, the opposing channel is blocked. The switch 
valve alienates the possibitity of a sticking ball check. thus providing consistent application of the low/reverse clutch 
under these operating conditions. 

REMOVAL 

NOTE: If valve body is being reconditioned or replaced, it is necessary to perform the Quick Learn Proce
dure. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULESITRANSMISSION CONTROL MODULE -
STANDARD PROCEDURE) 
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1. Disconnect the transmission range sensor (5) and 
solenoid/pressure switch assembly wiring connec
tors. 

2. Disconnect the variable line pressure connector (4), 
if equipped. 

3. Disconnect the shift cable from the shift lever (at 
the transmission). 

4. Move the manual shift lever clockwise as far as it 
will go. This should be one position past the L posi
tion. Then remove the manual shift lever. 

NOTE: One of the oil pan bolts has a sealing patch 
applied from the factory. Separate this bolts for 
reuse. 

5. Remove transmission pan bolts (2). 

6. Remove transmission oil pan (1). 

21 - 505 

8OfBafb3 

80f7d8bb 
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7. Remove oil filter (1) from valve body. It is held in 
place by two screws. 

8. Remove valve body bolts-to-case (1). 

CAUTION: The overdrive and underdrive accumu
lators and springs may fall out when removing the 
valve body. 

9. Carefully remove valve body assembly (1) from the 
transmission. 

DISASSEMBLY 

80f7d8c8 

B0f7d908 

80f7d935 

NOTE: If the valve body is being reconditioned or replaced, it is necessary to perform the Quick Learn Pro
cedure using the scan toot (Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULESITRANSMISSION 
CONTROL MODULE - STANDARD PROCEDURE) 
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1. Remove the electrical connectors from the pres
sure control solenoid (1) and the line pressure sen
sor (2). 

2. Remove the screws (6) holding the pressure con
trol solenoid (1) and line pressure sensor (2) to the 
valve body. 

3. Remove the pressure control solenoid and line 
pressure sensor from the valve body. 

4. Remove the shoulder screw (3) holding the vari
able line pressure header (4) to the valve body. 

5. Remove the variable line pressure header from the 
manual shaft (5). 

6. Remove manual shaft seal. 

7. Remove manual shaft screw (1). 
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8. Remove Transmission Range Sensor (TRS) (1) 
and manual shaft (2). 

9. Remove Solenoid/Pressure Switch Assembly (1) 
from valve body. 

10. Remove valve body stiffener plate (1). 
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11. Invert valve body assembly and remove transfer 
plate-to-valve body screws (1). / 

12. Remove transfer/separator plate (1) from valve 
body (2). 

13. Remove separator plate-to-transfer plate screws 
(2). 

o 

"O .. D 0 
CD DO 0 "g" -
~o 0 gOO 

0
0 &1,"{?o a ng DO" D. VJ:] 0 0 

~ = Do 0 = DJPc D = 0 • 0 
o BUD DO 0 "0 0 0 

0 0 00 0 0 0 0 .. 0 

D "8 0 0 
0. ,,0 c:::::J 

° 

80c07336 
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14. Remove separator plate (1) from transfer plate 
(2). 

15. Remove the oil screen (1) from the transfer plate. 

16. Remove thermal valve (1) from transfer plate. 

80c0733e 
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1 - (#4) BALL CHECK LOCATION 
2 - (#2) BALL CHECK LOCATION 
3 - (#5) BALL CHECK LOCATION 
4 - (#3) BALL CHECK LOCATION 

Ball Check Location 

17. Remove valve body check balls (1-4). Note their location for assembly ease. 

18. Remove 214 accumulator assembly (1-5). 

8Oc()7Q3() 

81218272 
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19. Remove dual retainer plate (2) from valve body. 
Use Remover/Installer 6301 (1) to remove plate 
(2). 

20. Remove regulator valve spring retainer (2). 

21. Remove remaining retainers (1, 2). 

80be4700 

® 8Oc07330 
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o 
[5 CD(])CD~ c::::n~-~\ml:D!ummD!~ 

o [5 (] (] (](t(t::::(t::(D) -

1 - VALVE BODY 
2 - TIC REGULATOR VALVE 
3 - UR SWITCH VALVE 
4 - CONVERTER CLUTCH CONTROL VALVE 
5 - MANUAL VALVE 
6 - CONVERTER CLUTCH SWITCH VALVE 
7 - SOLENOID SWITCH VALVE 
8 - REGULATOR VALVE 

22. Remove all valves and springs. 

0c=J~:t.t:m---E§ 

Valve Body Assembly 

o 
© ~~~~~~- --~2J 

6) 
o......-a.:-...... -~- - -to [] =oJ 

60865121 

23. Cleanliness through entire disassembly and assembly of the valve body cannot be overemphasized. When dis
assembling, each part should be washed in a suitable solvent, then dried by compressed air. Do not wipe 
parts with shop towels. All mating surfaces in the valve body are accurately machined; therefore, careful han
dling of all parts must be exercised to avoid nicks or burrs. 

ASSEMBLY 

NOTE: If the valve body assembly is being reconditioned or replaced, it is necessary to perform the Quick 
Learn Procedure using the scan tool. (Refer to 8 • ELECTRICAUELECTRONIC CONTROL MODULESITRANS
MISSION CONTROL MODULE - STANDARD PROCEDURE) 
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o 
[5 CD(](]~ c:ncetar--..JI\mmID!DmlB 

o [5 CD CD CD(t:(J:::(t:(O)- -

1 - VALVE BODY 
2 - TIC REGULATOR VALVE 
3 - VR SWITCH VALVE 
4 - CONVERTER CLUTCH CONTROL VALVE 
5 - MANUAL VALVE 
6 - CONVERTER CLUTCH SWfTCH VALVE 
7 - SOLENOID SWITCH VALVE 
8 - REGULATOR VALVE 

o c::::1~:tt:m--~§."'I,.-..t_ --

Valve Body Assembly 

1. Install aU valves and springs as shown. 

2. Using Remover I Installer I regulator valve spring 
retainer (2). 

o 
@ ----~~~ --~21 

o 
_____ ...... -~-- --oJ [J ~ 

80665121 
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3. Install dual retainer plate (2) using Remover/In
staller 6301 (1). 

4. Verity that all retainers (1, 2) are installed as 
shown. Retainers should be flush or below valve 
body surface. 
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5. Install 2/4 Accumulator components (1-5) as 
shown. Torque 214 Accumulator retainer plate to 5 
N·m (45 in. Ibs.). 

1 - (#4) BALL CHECK LOCATION 
2 . (#2) BALL CHECK LOCATION 
3 . (#5) BALL CHECK LOCATION 
4 - (#3) BALL CHECK LOCATION 

Ball Check Location 

81218272 

8C1c{)7000 

6. Install check balls into position as shown. If necessary, secure them with petrolatum or transmission assembly 
gel for assembly ease. 
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7. Install thermal valve (1) to the transfer plate. 

8OcO~ 

8. Install the oil screen (1) to the transfer plate. 

9. Install separator plate (1) to transfer plate (2). 
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10. Install the two separator plate-to-transfer plate 
screws (2). 

11. Install the transfer plate (1) to the valve body (2). 

12. Install the transfer plate-to-valve body screws (1) 
and torque to 5 N·m (45 in. Ibs.). 

eoc07336 

o 
e e e 
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80c07334 
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13. Install the stiffener plate (1). 

14. Install the solenoid/pressu re switch assembly (1) 
and screws to the transfer plate and torque to 5.5 
N·m (50 in. Ibs.). 

15. Install the manual shaft/rooster comb (3) and 
transmission range sensor (1) to the valve body. 

CD L .......... ...._------ CD 

o 
o 

-===0:::;-:..--- ~ 

80c07333 

80be4662 



21 - 520 AUTOMATIC TRANSMISSION 42RLE - SERVICE INFORMATION ------- DR 

16. Install the TRS/manual shaft retaining screw (1) 
and torque to 5 N·m (45 in. Ibs.). 

17. Install manual shaft seal. 

18. Install the variable line pressure header onto the 
manual shaft (5). 

19. Install the shoulder screw (3) to hold the variable 
line pressure header (4) to the valve body. 

20. Install the pressure control solenoid and line pres
su re sensor into the valve body. 

21. Install the screws (6) to hold the pressure control 
solenoid (1) and line pressure sensor (2) to the 
valve body. 

22. Install the electrical connectors to the pressure 
control solenoid (1) and the line pressure sensor 
(2). 
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INSTALLATION 
1. Install valve body into position and start bolts (1). 

Torque valve body to transmission case bolts (1) to 
12 N·m (105 in. Ibs.) torque. 

2. Install transmission oil filter (1). 

NOTE: Before installing the oil pan bolt in the bolt 
hole (5) located between the torque converter 
clutch on and U/D clutch pressure tap circuits, it 
will be necessary to replenish the sealing patch on 
the bolt using MOPAR® Lock & Seal Adhesive. 

80f7d908 

8Of7d8c8 
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3. Make sure oil pan (1) and case rail are clean and 
dry. Install an 1/S" bead of RTV to the transmission 
oir pan and install to case. Tighten bolts (2) to 20 
N·m (14.5 ft. Ibs.). 

4. Lower vehicle and connect the transmission range 
sensor (S) connector. 

5. Connect solenoid/pressure switch assembly con
nector. 

6. Connect the variable line pressure connector (4), if 
equipped. 

7. Lower vehicle. 

S. Fill transmission with ATF+4t Automatic Transmis
sion Fluid. Verify proper fluid level. (Refer to 21 -
TRANSMISSION/AUTOMATIC - 42RLEIFLUID -
STANDARD PROCEDURE) 

NOTE: If the valve body has been reconditioned or 
replaced, it is necessary to perform the Quick 
Learn Procedure. (Reter to 8 - ELECTRICAUELEC
TRONIC CONTROL MODULESITRANSMISSION 
CONTROL MODULE - STANDARD PROCEDURE) 

80fBafb3 
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P0122-TPS/APP CIRCUIT LOW 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The 3 wire TPS provides the PCM with an input signal voltage that represents the throttle blade position of the 
throttle body. The Throttle Position Sensor (TPS) is connected to the throttle blade shaft. As the position of the 
throttle blade changes, the output voltage of the TPS changes. 

The PCM supplies approximately 5.0 volts to the TPS. The TPS output voltage (input signal to the PCM) represents 
the throttle blade position. The PCM receives an input signal voltage from the TPS. This will vary in an approximate 
range from 0.26 volts at minimum throttle opening (idle), to 4.49 volts at maximum opening (wide open throttle). 

The APPS is a linear potentiometer. It provides the PCM/ECM with a voltage signal proportional to the angle, or 
position of the accelerator pedal. The APPS signal along with inputs from other sensors is used by the PCM/ECM 
to calculate the throttle plate position . 

• When Monitored: 
Continuously with the ignition on and engine running . 

• Set Condition: 
This DTC will set if the monitored TPS voltage drops below .078 volts for the period of 0.48 seconds. 

RELATED ENGINE TPS/APPS DTCS PRESENT 

POWERTRAIN CONTROL MODULE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF RELATED ENGINE TPS/APPS DTCS ARE PRESENT 

With the scan tool, read Engine DTCs. 

Are there any Engine TPSJAPPS DTCs present? 

Yes »Refer to the Driveability Category and perform the appropriate Symptom. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, record the Event Data to help identify the conditions in which the DTC was set. 
With the scan tool, erase PCM DTCs and the Event Data. 

NOTE: Clearing DTCs does NOT erase the Event Data. To erase the Event Data you must either perform a 
Quick Learn procedure or battery disconnect (if available) with the scan tool, or manually disconnect the 
battery. Whatever method used might reset certain learned transmission values to controller defaults and 
may cause poor shift quality until those values are relearned. 
Using the Event Data recorded earlier, test drive the vehicle while trying to duplicate the operating conditions in 
which the DTC originally set. 
With the scan tool, read DTCs. 

Did this DTC reset during the road test? 

Yes »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace and program the PCM per the Service Information. With the scan tool, perform Quick 
Learn. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 3 
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3. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for shorted and open circuits. 
With the scan tool, check the Event Data· to help identify the conditions in which the DTC w.as set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0123-TPS/APP CIRCUIT HIGH 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The 3 wire TPS provides the PCM with an input signal voltage that represents the throttle blade position of the 
throttle body. The Throttle Position Sensor (TPS) is connected to the throttle blade shaft. As the position of the 
throttle blade changes, the output voltage of the TPS changes. 

The PCM supplies approximately 5.0 volts to the TPS. The TPS output voltage (input signal to the PCM) represents 
the throttle blade position. The PCM receives an input signal voltage from the TPS. This will vary in an approximate 
range from 0.26 volts at minimum throttle opening (idle), to 4.49 volts at maximum opening (wide open throttle). 

The APPS is a linear potentiometer. It provides the PCM/ECM with a voltage signal proportional to the angle, or 
position of the accelerator pedal. The APPS signal along with inputs from other sensors is used by the PCM/ECM 
to calculate the throttle plate position . 

• When Monitored: 
Continuously with the ignition on and engine running . 

• Set Condition: 
This DTC will set if the monitored TPS voltage rises above 4.94 volts for the period of 0.48 seconds. 

Possible Causes 

RELATED ENGINE TPS/APPS DTCS PRESENT 

POWERTRAIN CONTROL MODULE 

Always periorm the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEJAUTOMATIC - 45RFEJ545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. DETERMINING IF RELATED ENGINE TPS/APPS DTCS ARE PRESENT 

With the scan tool, check Engine DTCs, this includes all one trip failures. 

Are there any Engine TPS/APPS DTCs present? 

Yes »Refer to the Driveability category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, record the Event Data to help identity the conditions in which the DTC was set. 
With the scan tool, erase PCM DTCs and the Event Data. 

NOTE: Clearing DTCs does NOT erase the Event Data. To erase the Event Data you must either perform a 
Quick Learn procedure or battery disconnect (if available) with the scan tool, or manually disconnect the 
battery. Whatever method used might reset certain learned transmission values to controller defaults and 
may cause poor shift quality until those values are relearned. 
Using the Event Data recorded earlier. test drive the vehicle while trying to duplicate the operating conditions in 
which the DTC originally set. 
With the scan tool, read DTCs. 

Did this DTC reset during the road test? 

Yes »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace and program the PCM per the Service Information. With the scan tool; perform Quick 
Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 3 
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3. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0124-TPS/APP INTERMITTENT 
For a complete Transmission wiring diagram Refer to Section 8W 

Theory of Operation 
The 3 wire TPS provides the PCM with an input signal voltage that represents the throttle blade position of the 
throttle body. The Throttle Position Sensor (TPS) is connected to the throttle blade shaft. As the position of the 
throttle blade changes. the output voltage of the TPS changes. 

The PCM supplies approximately 5.0 volts to the TPS. The TPS output voltage (input signal to the PCM) represents 
the throttle blade position. The PCM receives an input signal voltage from the TPS. This will vary in an approximate 
range from 0.26 volts at minimum throttle opening (idle). to 4.49 volts at maximum opening (wide open throttle). 

The APPS is a linear potentiometer. It provides the PCMJECM with a voltage signal proportional to the angle, or 
position of the accelerator pedal. The APPS signal along with inputs from other sensors is used by the PCMJECM 
to calculate the throttle plate position. 

• When Monitored: 
Continuously with the ignition on and engine running . 

• Set Condition: 
This DTC will set if the monitored TPS throttle angle between the angles of 6° and 1200 and the degree 
change is greater than 5° within a period of less than 7.0 msec. 

RELATED TPS ENGINE DTCS PRESENT 

THROTTLE POSITION SENSOR 

POWERTRAIN CONTROL MODULE 

Possible Causes 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFEl545RFE .. STANDARD PROCEDURE) 

Diagnostic Test 

1. DETERMINING IF RELATED ENGINE TPS DTCS ARE PRESENT 

With the scan tool, read Engine DTCs. 

Are there any Engine TPSI APPS DTCs present? 

Yes »Refer to the Powertrain category and perform the appropriate symptom. 
Perform 45RFEJ545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEJAUTOMATIC ~ 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, record the Event Data to help identify the conditions in which the DTC was set. 
With the scan tool, erase PCM DTCs and the Event Data. 

NOTE: Clearing DTCs does NOT erase the Event Data. To erase the Event Data you must either perform a 
Quick Learn procedure or battery disconnect (if available) with the scan tool, or manually disconnect the 
battery. Whatever method used might reset certain learned transmission values to controller defaults and 
may cause poor shift quality until those values are relearned. 
Using the Event Data recorded earlier, test drive the vehicle while trying to duplicate the operating conditions in 
which the DTC originally set. 
With the scan tool, read DTCs. 

Did this DTC reset during the road test? 

Yes »Go to 3 

No »Go to 4 
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3. CHECK THROTTLE POSITION SENSOR OPERATION 

Ignition On, Engine Not Running. 
With the scan tool, under Transmission Sensors, monitor the TPS voltage in the following step. 
Slowly open and close the throttle while checking for erratic voltage changes. 
If equipped with ETC, use the ETC Throttle Follower test in the scan tool to check for erratic voltage changes. 

Was the TPS voltage change smooth and consistent? 

Yes »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage. or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the Throttle Position Sensor per the Service Information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFE/S45RFE - STANDARD PROCEDURE) 

4. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0218-HIGH TEMPERATURE OPERATION ACTIVATED 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The DTC is intended as an informational DTC to aid the technician in determining the root cause of a customer 
dirveability issue. The DTC is also intended to alert the technician to determine if a cooling system malfunction has 
occurred or if an additional transmission air to oil cooler is needed to support the customers driving behavior . 

• When Monitored: 
Whenever the engine is running . 

• Set Condition: 
Immediately after a Overheat shift schedule is activated when the Transmission temperature exceeds 1270 C 
or 2600 F. 

Possible Causes 

HIGH TEMPERATURE OPERATION ACTIVATED 

TORQUE CONVERTER CLUTCH SLIPPING I NOT ACTIVATING 

OPERATING VEHtCLE WITH TRANSMISSION IN LIMP-IN MODE FOR AN EXTENDED PERIOD OF TIME 

EXCESSIVE TIME IDLING IN GEAR 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONrrRANSAXLEIAUTOMATIC • 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. HIGH TEMPERATURE OPERATION 

This DTC is an informational DTC designed to aid the Technician in diagnosing shift quality complaints. 
This DTC indicates that the transmission has been operating in the "Overhear' shift schedule which may generate 
a customer complaint. 
The customer driving patterns may indicate the need for an additional transmission oil cooler. 
Verify proper Engine cooling system operation which would affect proper transmission operation. 
Verify proper torque converter clutch operation. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

If there are no possible causes remaining, view repair. 

Repair 
Repair the cause of transmission overheating. Refer to the Service Information for the proper repair 
procedure. Make sure to check for any Service Bulletins pertaining to this problem. 
Perform 45RFE!545RFE TRANSMISSION VERIFICATION TEST. {Refer to 21 - TRANSMISSION! 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE} 
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Theory of Operation 
Friction element distress could result from an insufficient supply voltage to properly control the solenoids. To prevent 
this possibility, the battery voltage is monitored and the system is placed in logical limp-in if the battery voltage 
drops below the limit. 

• When Monitored: 
With the engine running and the PCM has requested the TIPM to activate the Transmission Control Output 
circuit. 

• Set Condition: 
If the battery voltage of the Transmission Output circuit(s) to the PCM is less than 10.0 volts for the period of 
15 seconds. Note: P0562 generally indicates a gradually falling battery voltage or a resistive connection(s) to 
the PCM. The DTC will also set if the battery voltage sensed at the PCM is less than 6.5-volts for 200ms or 
where the Transmission Output circuits are less than 7.2-volts for 200ms. 

Possible Causes 

RELATED CHARGING SYSTEM DTCS 

(Z904, Z908, Z977) GROUND CIRCUITS OPEN OR HIGH RESISTANCE 

(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. RELATED CHARGING SYSTEM DTCS 

With the scan tool, read Engine DTCs. 

Are there any related Charging System DTCs also present? 

Yes »Refer to the Charging System category and repair any Engine Charging System DTCs, before testing 
DTC P0562. NOTE: After repairing the Engine Charging System DTCs, perform the Transmission Ver
ification test to verify the transmission control system was not damaged. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 2 

2. CHECK FOR TIPM DTCS 

NOTE: Generator, battery, and charging system must be fully functional before performing this test. 
With the scan tool, read TIPM DTCs. 

Are there any TIPM TCM Power Control Circuit DTCs present. 

Ves »Refer to the Transmission category and perform the appropriate symptom. (Refer to 21 - TRANSMIS-
SIONITRANSAXLE/AUTOMATIC - 45RFE/545RFE - DIAGNOSIS AND TESTING) 

No »Go to 3 
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3. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter set at 0 for this DTC? 

Yes »Go to 4 

No »Go to 7 

4. CHECKING (Z904, Z908, Z977) GROUND CIRCUITS 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 

NOTE: Check connectors - Clean/repair as necessary. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Using a 12-volt test light connected to 12-volts, check the PCM (Z904, 
Z908, Z977) Ground circuits at the appropriate terminals of Miller tool 
#8815. 

NOTE: The test light must illuminate brightly. Compare the bright
ness to that of a direct connection to the battery. 

Does the test light illUminate brightly for all of the Ground cir
cuits? 

Ves »Go to 5 

~ 
... I/'" 
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B+ 

16 00000000 

24 
0000000 

00000000 
31 

PCMPINOUT 

BOX 8815 

No »Repair the (2904, Z908, Z977) Ground circuit(s) for an open or high resistance. 

23 

30 

38 

81281226 

Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 
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5. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Transmission SolenoidlTRS Assembly harness connec
tor. 
Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 
Using a 12-volt test light connected to ground, check a/l (T16) Trans
mission Control Output circuits at the Transmission SolenoidlTRS 
Assembly harness connector and the appropriate terminals of Miller tool 
#8815. 

NOTE: The (T16) Transmission Control Output circuit branches off 
to both Transmission SolenoidITRS Assembly and the PCM. 

Does the test light illuminate brightly while cycling on and off 
on all (T16) Transmission Control Output circuits? 

Yes »Go to 6 

No »Repair the (T16) Transmission Control Output circuit for an 
open or high resistance. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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6. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the TIPM C 10 harness connector. 
Measure the resistance of the (T16) Transmission Control Output circuit 
between the TIPM C10 harness connector and both the Transmission 
SolenoidlTRS Assembly harness connector and the appropriate termi
nals of Miller tool #8815. 

Is the resistance above 5.0 ohms on any circuit? 

Yes »Repair the (T16) Transmission Control Output circuit for an 

No 

open or high resistance. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC • 45RFE/545RFE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace and pro
gram the PCM per the Service Information. With the scan 
tool, perform Quick Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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7. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0602-CONTROL MODULE PROGRAMMING ERROR/NOT PROGRAMMED 
For a complete wiring diagram Refer to Section 8W 

Theory of Operation 
The controller is programmed during manufacturing with generic software to facilitate testing. However, generic soft
ware does not have the proper calibrations to control a transmission in a vehicle. The check for generic software is 
made at power-up. If generic software is found, the MIL will light immediately and the MIL will stay on even if the 
fault is cleared, until the proper software is installed. Note: Transmission will be placed in limp-in mode. 

• When Monitored: 
Check for generic software is made at power-up 

• Set Condition: 
If generiC software is found, the MIL will light immediately. This DTC is designed to inform the technician that 
the controller still has generic software installed. 

Possible Causes 

PCM - PROGRAMMING ERROR 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONfTRANSAXLElAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CONTROL MODULE PROGRAMMING ERROR 

NOTE: Controller is programmed with generic software and will not allow the correct vehicle Powertrain 
management. 
With the scan tool. 
Record the vehicles controller part number. 
Select Use Controller Part Number under the Flash Tab. 
Flash the controller with the correct software. 

Verify the controller flashed successfully. 

Test Complete 
Perform 45RFE/545RFE TRANSMISSION VER1FICATIO~ TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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P0604-INTERNAL CONTROL MODULE RAM 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
After the controller is reset (ignition turned to the RUN position), the microprocessor checks the integrity of each 
RAM location by writing to it and reading back from it. The read value should be same as value written . 

• When Monitored: 
One time after the controller is reset (ignition turned to the RUN position) . 

• Set Condition: 
Whenever the Powertrain Control Module (PCM) detects an internal controller problem. 

POWER OR GROUND CIRCUIT 

POWERTRAIN CONTROL MODULE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS· 
SIONITRANSAXLEIAUTOMATIC - 45RFEl545RFE .. STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK WIRING AND CONNECTORS FOR INTERMITTENT OPERATION 

Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to atl power and ground circuits. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair the power and/or ground circuits to the PCM and Transmission Control Relay or TJPM (if 
equipped) as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 • TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the PCM per the Service Information. With the scan tool, perform QUICK LEARN. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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P0605-INTERNAL CONTROL MODULE ROM 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
After the controller is reset (ignition tumed to the RUN position) the microprocessor checks the integrity of the pro
gram memory (ROM). A checksum is calculated by adding all used bytes in the program memory. The sum should 
be the same as a known constant stored in the program memory . 

• When Monitored: 
One time after the controller is reset (ignition turned to the RUN position) . 

• Set Condition: 
Whenever the Powertrain Control Module (PCM) detects an internal controller problem. 

POWER OR GROUND CIRCUIT 

POWERTRAIN CONTROL MODULE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 • TRANSMIS· 
SIONITRANSAXLEIAUTOMATIC • 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK WIRING AND CONNECTORS FOR INTERMITTENT OPERATION 

Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and ground circuits. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair the power and/or ground circuits as necessary. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the PCM per the Service Information. With the scan tool, perform QUICK LEARN. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 
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P0613-INTERNAL TRANSMISSI'ON PROCESSOR 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The internal Watchdog (WD) is a separate hardware circuit that continuously monitors the microprocessor. To insure 
the proper operation of the Transmission controller the watchdog must receive a signal from the microprocessor 
within a specific time window (14 msec ± 1 msec) to prevent a system shutdown after a short delay (570 msec). 
The microprocessor periodically tests the WDs ability to provide this shutdown function using a three phase test; 

1) Send the signal too late > 15 msec 

2) Send the signal too early < 13 msec 

3) Delay test < 590 msec 

If the watchdog input signal arrives too early or too late, the Watchdog Fault line will go low and the watchdog delay 
will start to time out. The delay will be reset by the correct timing of watchdog signal sent during subsequent oper
ations. 

The Delay Test checks the delay time out. The Delay Monitor line is pulled low, which forces the delay to start timing 
out. At the end of the delay time the Transmission Relay will be turned off. The delay test, upon detection of the 
relay turning off, will immediately turn the relay back on before shutdown can occur . 

• When Monitored: 
1) One time after the controller is reset (ignition turned to the RUN position) and every 60 seconds thereafter. 
The Delay Test is executed after a reset only. 
2) 2 seconds after an invalid test. 

• Set Condition: 
If either of the following conditions occur 3 times: 
1) The watchdog fault line remains high after the period has elapsed for the too early - too late watchdog test. 
2) The Transmission Control Relay remains on after the watchdog delay expired. 

POWER OR GROUND CIRCUIT 

POWERTRAIN CONTROL MODULE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK THE WIRING AND CONNECTORS 

Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and ground circuits. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair the power and/or ground circuits as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the PCM per the Service Information. With the scan tool, perform QUICK LEARN. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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P0706-TRANSMISSION RANGE SENSOR RATIONALITY 
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Theory of Operation 
The T41 (C1), T42 (C2), T3 (C3), T1 (C4), T2 (C5) Sense circuits communicate the shift lever position to the Trans
mission Control System. Each circuit is terminated at the transmission by a switch (TRS). Each switch can be either 
open or closed, depending on the shift lever position. The PCM can decode this information and determine the shift 
lever position. 

Each shift lever position has it own unique combination of closed and open switches. This is called a PRNDL code. 
There are 5 switches, therefore: there are many possible combinations of open and closed switches (codes). There 
are 12 valid codes: two for neutral, one for each other gear position (5), and five temporary (transition zone) codes. 
The remainder of the codes should never occur, these are called invalid codes . 

• When Monitored: 
Continuously with the ignition on . 

• Set Condition: 
The DTC will set if the controller detects an invalid PRNDL code which lasts for more than 0.042 seconds. 

TRS SENSE CIRCUIT OPEN 

TRS SENSE CIRCUIT SHORT TO GROUND 

TRS SENSE CIRCUIT SHORT TO VOLTAGE 

METAL DEBRIS IN OIL PAN 

TRANSMISSION RANGE SENSOR 

POWERTRAIN CONTROL MODULE 

Possible Causes 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC • 45RFEl545RFE - STANDARD PROCEDURE) 

SHIFT LEVER ERROR CODES 

ERROR CODE SWITCH STUCK POSITION 

1 T41 (C1) OPEN 

2 T41 (C1) CLOSED 

3 T42 (C2) OPEN 

4 T42 (C2) CLOSED 

5 T3 (C3) OPEN 

6 T3 (C3) CLOSED 

7 T1 (C4) OPEN 

8 T1 (C4) CLOSED 

9 T2 (C5) OPEN 

10 T2 (C5) CLOSED 

11 00 LOCKOUT OPEN 

12 00 LOCKOUT CLOSED 

TRS SWITCH STATES 

PARK TMP 1 REV TMP2 N1 N2 TMP3 0 TMP4 2 TMP5 L 

T41 CLOSED OPEN OPEN OPEN CLOSED CLOSED OPEN OPEN OPEN OPEN OPEN OPEN 
(C1) 

T42 CLOSED CLOSED CLOSED CLOSED CLOSED CLOSED CLOSED OPEN OPEN OPEN OPEN OPEN 
(C2) 

T3 (C3) OPEN OPEN OPEN CLOSED CLOSED CLOSED CLOSED CLOSED OPEN OPEN OPEN CLOSED 

T1 (C4) OPEN OPEN OPEN OPEN OPEN CLOSED CLOSED CLOSED CLOSED CLOSED OPEN OPEN 
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PARK TMP 1 REV TMP2 N1 I N2 TUP3 D ~4 2 TMP5 L 

T2 (C5) CLOSED CLOSED OPEN OPEN OPEN OPEN OPEN OPEN I OPEN CLOSED CLOSED CLOSED 

Diagnostic Test 

1. CHECK TO SEE IF P0706 OTC IS CURRENT 

With the scan tool, perform the Shift lever Position Test. 

Select the test outcome from the following: 

Test passes: 
Go to 6 

Test fails with Error Code: 
Go to 2 

Test fails without Error Code: 
Perform the Gearshift Adjustment Procedure per the Service Information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

2. CHECK THE TRANSMISSION SOLENOIDITRS ASSEMBLY 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 
WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to- do so can result in 
personal injury or death. 
Install Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the scan tool, perform the Shift Lever Position Test. 
When the scan tool instructs you to put the Gear Selector in a particular position~ you must do so using the selector 
switch on the Transmission Simulator. 
The LED for the gear position in question must be illuminated on the Transmission Simulator prior to pressing 
"ENTER" on the scan tool. 

NOTE: When the scan tool requests the 010 off button be depressed, you must use the 010 OFF button in 
the vehicle or you will fail the Shift Lever Position Test with an error code 11 or OD-TOW/HALL STUCK 
OPEN. 
NOTE: If the Shift Lever Position test fails, make sure to note the identification of the TRS Sense circuit for 
future reference. 

Did the Shift Lever Position test pass? 

Yes »Remove the Oil Pan and Main Valve Body Assembly per the Service Information. Check for metal debris 
on top of the SolenoidlTRS Assembly and the manual valve code plate. If debris is present, determine 
the cause of the debris and repair the transmission as necessary. If no problems are found, replace the 
Transmission SolenoidlTRS Assembly per the Service Information. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 3 
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3. TRS SENSE CIRCUIT OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM harness connectors and install Miller tool #881S. 

CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller tool #8815 to perform diagno
sis. 
Measure the resistance of the identified (T1, T2, T3, T41, or T42) TRS Sense circuit, from the Transmission Sole
noidrrRS Assembly harness connector to the appropriate terminal of Miller tool #881S. 

Is the resistance above 5.0 ohms? 

Yes »Repair the identified (T 41, T 42, T3, T1, or T2 (C1-CS) TRS Sense circuit for an open. 
Peliorm 4SRFElS4SRFE TRANSMISSION VERIFICATION TEST. 

No »Go to 4 

4. TRS SENSE CIRCUIT SHORT TO GROUND 

Measure the resistance between ground and the identified (T41 , T42, T3, T1, or T2 (C1-CS) TRS Sense circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the identified (T 41, T 42, T3, T1, or T2 (C1-CS) TRS Sense circuit for a short to ground. 
Peliorm 45RFElS4SRFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 5 

5. TRS SENSE CIRCUIT SHORT TO OTHER CIRCUITS 

Measure the resistance between the identified (T1, T2, T3, T 41, or T 42) TRS Sense circuit and all other circuits in 
the Transmission SolenoidlTRS Assembly harness connector. 

Is the resistance below 100k ohms between the identified (T41, T42, T3, T1, or T2 (C1-C5) TRS Sense 
circuit and any other circuit(s) in the Transmission SolenoidITRS Assembly harness connector? 

Yes »Repair the identified (T 41, T 42, T3, T1, or T2 (C1-C5) TRS Sense circuit for a short to other circuit(s). 
Perform 45RFEl54SRFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Peliorm 45RFE/S45RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

6. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identity the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 45RFE/S45RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0711-TRANSMISSION TEMPERATURE SENSOR PERFORMANCE 
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Theory of Operation 
The Transmission Temperature Sensor is a variable resistor that changes with temperature, or otherwise known as 
a thermister. The temperature of the transmission fluid can affect a variety of electronically controlled transmission 
operations such as shift quality, torque converter lock-up, and when and/or if certain OBDII or system self-diagnostic 
test are performed. The Powertrain Control Module (PCM) substitutes a calculated transmission temperature value 
if a fault is detected in the Transmission Temperature Sensor circuit. 

• When Monitored: 
Continuously with the ignition on and engine running. 

• Set Condition: 
This DTC will set when the desired transmission temperature does not reach a normal operating temperature 
within a given time frame. Time is variable due to ambient temperature. Approximate times are starting tem
perature to warm up time: (-40° F / -400 C - 35 min) (-20° F / -280 C - 25 min) (20° F / -6.6° C - 20 min) (SO° 
F I 15.5 0 C - 1 0 min) 

RELATED DTCS PRESENT 

TRANSMISSION TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE 

Possible Causes 

Always perform the 45RFE/545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONlTRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. DETERMINE IF RELATED DTCS ARE PRESENT 

With the scan tool, check Transmission DTes. 

Are there any other related Transmission Temperature Sensor DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read OTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 3 

No »Go to 4 

3. TRANSMISSION TEMPERATURE SENSOR 

Turn the ignition off to the lock position. 

Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 

Ignition on, engine not running. 
With the Transmission Simulator, turn the Input/Output switch to OFF. 

With the scan tool, monitor the TRANS TEMP VOLTS while turning the Thermistor Voltage switch to an three posi
tions on the Transmission Simulator. 
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Compare the scan tool readings to the voltage readings listed on the Transmission Simulator. 

Do the readings on the scan tool match the Transmission Simulator readings ::t: 0.2 volts? 

Yes »Replace Transmission SolenoidlTRS Assembly per the Service Information. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

4. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFE/S45RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The Transmission Temperature Sensor is a variable resistor that changes with temperature, or otherwise known as 
a thermister. The temperature of the transmission fluid can affect a variety of electronically controlled transmission 
operations such as shift quality, torque converter lock-up, and when and/or if certain OBOII or system self-diagnostic 
test are performed. The Powertrain Control Module (PCM) substitutes a calculated transmission temperature value 
if a fault is detected in the Transmission Temperature Sensor circuit. 

• When Mon itored: 
Continuously with the ignition on and engine running . 

• Set Condition: 
The DTC will set when the monitored Temperature Sensor voltage drops below 0.078 volts for the period of 
0.45 seconds. 

Possible Causes 

RELATED DTCS PRESENT 

(T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

TRANSMISSION TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEJAUTOMATIC - 45RFEl54SRFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. DETERMINE IF RELATED DTCS ARE PRESENT 

With the scan tool, read OTCs. 

Are there any line pressure sensor or throttle position sensor DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read OTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 3 

No »Go to 5 

3. TRANSMISSION TEMPERATURE SENSOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 
WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the Transmission Simulator, turn the Input/Output switch to OFF. 
With the scan tool, monitor the TRANS TEMP VOLTS while turning the Thermistor Voltage switch to all three posi
tions on the Transmission Simulator. 
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Compare the scan tool readings with the numbers listed on the Transmission Simulator. 

Do the readings on the Transmission Simulator match the scan tool readings :t 0.2 volts? 

Yes »Replace Transmission SolenoidfTRS Assembly per the Service Information. 
Peliorm 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC • 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 4 

4. (T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Mitler tool #8333. 
Disconnect the PCM C4 harness connector and connect M iller tool 
#8815. 

NOTE: Check connectors - Clean/repair as necessary. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance between ground and the (T54) Transmission 
Temperature Sensor Signal circuit. 

Is the resistance below 5.0 ohms? 

Yes 

No 

» Repair the (T54) Transmission Temperature Sensor Signal 
circuit for a short to ground. 
Peliorm 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEIAUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrOSion, damage. or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, peliorm 
Quick Learn. 
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Peliorm 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

5. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Peliorm 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The Transmission Temperature Sensor is a variable resistor that changes with temperature, or otherwise known as 
a thermister. The temperature of the transmission fluid can affect a variety of electronically controlled transmission 
operations such as shift quality, torque converter lock-up, and when and/or if certain 08011 or system self-diagnostic 
test are performed. The Powertrain Control Module (PCM) substitutes a calculated transmission temperature value 
if a fault is detected in the Transmission Temperature Sensor circuit. 

• When Monitored: 
Continuously with the ignition on and engine running . 

• Set Condition: 
The OTC will set when the monitored Temperature Sensor voltage rises above 4.94 volts for the period of 0.45 
seconds. 

Possible Causes 

RELATED DTCS PRESENT 

(T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT SHORT TO OTHER CIRCUITS 

TRANSMISSION TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEJ545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEJAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. DETERMINE IF RELATED DTCS ARE PRESENT 

With the scan tool; read OTes. 

Are there any line pressure sensor or throttle position sensor DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read OTes. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 3 

No »Go to 5 

3 .. TRANSMISSION TEMPERATURE SENSOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the Transmission Simulator, turn the Input/Output switch to OFF. 
With the scan tool, monitor the TRANS TEMP VOLTS while turning the Thermistor Voltage switch to aU three posi
tions on tne Transmission Simulator. 
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Compare the scan tool readings with the numbers listed on the Transmission Simulator. 

Do the readings on the Transmission Simulator match the scan tool readings ::t 0.2 volts? 

Yes »Replace Transmission SolenoidfTRS assembly per the Service Information. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 4 

4. (T54) TRANSMISSION SENSOR SIGNAL CIRCUIT SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM harness connectors. 
Measure the resistance between the (T54) Transmission Temperature 
Sensor Signal circuit and all other circuits in the Transmission Solenoidl 
TRS Assembly harness connector. 

Is the resistance below 5.0 ohms between the (T54) Transmis .. 
sion Temperature Sensor Signal circuit and any other circuit(s) 
in the Transmission SolenoidfrRS Assembly harness connec
tor? 

Yes »Repair the Transmission Temperature Sensor Signal circuit 
for a short to another circuit(s). 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found. replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 
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Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

5. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guidet inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The Transmission Temperature Sensor is a variable resistor that changes with temperature, or otherwise known as 
a thermister. The temperature of the transmission fluid can affect a variety of electronically controlled transmission 
operations such as shift quality, torque converter lock-up, and when andlor if certain OBDII or system self-diagnostic 
test are performed. The Powertrain Control Module (PCM) substitutes 'a calculated transmission temperature value 
if a fault is detected in the Transmission Temperature Sensor circuit. 

• When Monitored: 
Continuously with the ignition on and engine running . 

• Set Condition: 
The DTC will set when the monitored Temperature Sensor voltage fluctuates or changes abruptly within a pre
determined period of time. 

RELATED DTCS PRESENT 

TRANSMISSION TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE 

Possible Causes 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. DETERMINE IF RELATED DTCS ARE PRESENT 

With the scan tool, read DTCs. 

Are there any line pressure sensor or throttle position sensor DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. (Refer to 21 - TRANS-
MISStONITRANSAXLElAUTOMATIC - 45RFE/S45RFE - DIAGNOSIS AND TESTING) 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 3 

No »Go to 4 

3. TRANSMISSION TEMPERATURE SENSOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the Transmission Simulator, turn the Input/Output switch to OFF. 
With the scan tool, monitor the TRANS TEMP VOLTS while turning the Thermistor Voltage switch to all three posi
tions on the Transmission Simulator. 
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Compare the scan tool readings with the numbers listed on the Transmission Simulator. 

Do the readings on the Transmission Simulator match a non-fluctuating scan tool reading :t 0.2 volts? 

Yes »Replace the Transmission SolenoidffRS Assembly per the Service Information. (Refer to 21 - TRANS-
MISSIONITRANSAXLE/AUTOMATIC - 45RFE/545RFEITRANS SOLENOIDITRS ASSY - REMOVAL) 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

4. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
USing the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
the following checks: 

1) When in gear, if the gear ratio does not compare to a known gear ratio, the corresponding in-gear trouble code 
is set (OTCs P0731-36 and P1736). 

2) An excessive change in input or output speeds indicating signal intermittent which will result in the OTCs P0716 
and/or P0721 being set. 

3) If the common speed sensor ground circuit is lost, both sensor inputs will read the signal from the input speed 
sensor at idle in neutral. Since the input speed sensor reads 60 teeth from the input clutch hub and the output 
speed sensor reads 30 teeth from the park gear, the result is an apparent speed ratio of 1:2 and may cause the 
OTe P1794 to set when at a stop . 

• When Monitored: 
The transmission gear ratio is monitored continuously while the transmission is in gear . 

• Set Condition: 
If there is an excessive change in input rpm in any gear. This DTC can take up to five minutes of problem 
identification before illuminating the MIL 

Possible Causes 

(T52) INPUT SPEED SENSOR SIGNAL CIRCUIT OPEN 

(T13) SPEED SENSOR GROUND CIRCUIT OPEN 

(T52) INPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(T13) SPEED SENSOR GROUND CIRCUIT SHORT TO GROUND 

(T52) INPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 

(T13) SPEED SENSOR GROUND CIRCUiT SHORT TO VOLTAGE 

INPUT SPEED SENSOR 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceedIng. (Refer to 
21 - TRANSMISSIONrrRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK TO SEE IF DTC P0716 IS CURRENT 

Start the engine in park. 
With the scan toolt monitor the Input Speed Sensor rpm. 

Is the Input Speed Sensor rpm below 400 rpm? 

Yes »Go to 2 

No »Go to 9 

2. INPUT SPEED SENSOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the Transmission Simulator, set the selector switch to 3000/1000 and the Input/Output switch to ON. 
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With the scan tool, monitor the Input and Output Speed Sensor rpm. 

Does the Input speed read 3000 rpm and the Output speed read 1000 rpm :t 50 rpm? 

Yes »Replace the Input Speed Sensor per the Service Information. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 3 

3. (T52) INPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 

NOTE: Make sure to leave the Speed Sensor, Transmission Sole
noidlTRS Assembly, and Line Pressure Sensor harness connectors 
disconnected. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Ignition on, engine not running. 
With the scan tool in TIPM, actuate the TCM output. 
Measure the voltage of the (T52) Input Speed Sensor Signal circuit. 

Is the voltage above 0.5 volts? 

Yes »Repair the (T52) Input Speed Sensor Signal circuit for a 
short to voltage. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 4 

4. (T13) SPEED SENSOR GROUND CIRCUIT SHORT TO VOLTAGE 

With the scan tool in TIPM, actuate the TCM output. 
Measure the voltage of the (T13) Speed Sensor Ground circuit. 

Is the voltage above 0.5 volts? 

Yes »Repair the (T13) Speed Sensor Ground circuit for a short to 
voltage. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 5 
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5. (T52) INPUT SPEED SENSOR SIGNAL CIRCUIT OPEN 

With the scan tool in TIPM, stop the actuation the TCM output. 
Turn the ignition off to the lock position. 
Measure the resistance of the (T52) Input Speed Sensor Signal circuit 
between the Input Speed Sensor harness connector and the appropri
ate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T52) Input Speed Sensor Signal circuit for an 
open. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 6 

6. (T13) SPEED SENSOR GROUND CIRCUIT OPEN 

Measure the resistance of the (T13) Speed Sensor Ground circuit 
between the Input Speed Sensor harness connector and the appropri
ate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T13) Speed Sensor Ground circuit for an open. 

No 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLElAUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

» Go to 7 
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7. (T52) INPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

Measure the resistance between ground and the Input Speed Sensor 
Signal circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T52) Input Speed Sensor Signal circuit for a 
short to ground. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 8 

8. (T13) SPEED SENSOR GROUND CIRCUIT SHORT TO GROUND 

Measure the resistance between ground and the (T13) Speed Sensor 
Ground circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T13) Speed Sensor Ground circuit for a short to 
ground. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFEl545RFE - STANDARD- PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage. or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
QUICK LEARN. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 
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9. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0721-QUTPUT SPEED SENSOR CIRCUIT PERFORMANCE 
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Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
the following checks: 

1) When in gear, if the gear ratio does not compare to a known gear ratio, the corresponding in-gear trouble code 
is set (DTCs P0731-36. P1736 and P1776). 

" 

2) An excessive change in input or output speeds indicating signal intermittent will result in codes P0716 andlor 
P0721 being set. 

3) If the common speed sensor ground circuit is lost, both sensor inputs will read the signal from the input speed 
sensor at idle in neutral. Since the input speed sensor has 60 teeth and the output speed sensor has 30 teeth, this 
results in a an apparent speed ratio of 1:2 and may cause the DTC P1794 to set. 

• When Monitored: 
The transmission gear ratio is monitored continuously while the transmission is in gear . 

• Set Condition: 
If there is an excessive change in output rpm in any gear. This DTC can take up to five minutes of problem 
identification before illuminating the MIL. 

Possible Causes 

(T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT OPEN 

(T13) SPEED SENSOR GROUND CIRCUIT OPEN 

(T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(T13) SPEED SENSOR GROUND CIRCUIT SHORT TO GROUND 

(T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 

(T13) SPEED SENSOR GROUND CIRCUIT SHORT TO VOLTAGE 

OUTPUT SPEED SENSOR 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45R FEl545R FE , - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK TO SEE IF DTC P0721 IS CURRENT 

Turn the ignition off to the lock position. 

CAUTION: Properly support the vehicle and raise all drive wheels oft the ground. 
Release the parking brake. 

Start the engine in park. 

Place the transmission gear selector in drive, release foot from brake. 

WARNING: Be sure to keep hands and feet clear of rotation wheels. 
With the scan tool, monitor the Output Speed Sensor rpm. 

Is the Output Speed Sensor rpm below 100 rpm? 

Yes »Go to 2 

No »Go to 9 
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2. OUTPUT SPEED SENSOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the Transmission Simulator, set the selector switch to 3000/1000 and the Input/Output switch to ON. 
With the scan too', monitor the Input and Output Speed Sensor rpm 

Does the Input Speed read 3000 rpm and the Output Speed read 1000 rpm, :t: 50 rpm? 

Yes »Replace the Output Speed Sensor per the Service Information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 3 

3. CHECK THE (T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM harness connectors and connect Miller special tool 
#8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller special tool #8815 
to perform diagnosis. 
Measure the resistance of the (T14) Output Speed Sensor Signal circuit 
from the Output Speed Sensor harness connector to the appropriate 
terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T14) Output Speed Sensor Signal circuit for an 
open. 
Perform 45RFEJ545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLElAUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 4 
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4. CHECK THE SPEED SENSOR GROUND CIRCUIT FOR AN OPEN 

Measure the resistance of the (T13) Speed Sensor Ground circuit from 
the Output Speed Sensor harness connector to the appropriate terminal 
in the Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Ves »Repair the (T13) Speed Sensor Ground circuit for an open. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 • TRANSMISSIONITRANSAXLE/AUTO· 
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 5 
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5. CHECK THE (T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T14) Output Speed 
Sensor Signal circuit. 

Is the resistance below 5.0 ohms? 

Ves »Repair the (T14) Output Speed Sensor Signal circuit for a 
short to ground. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSlONITRANSAXLElAUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 6 
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6. CHECK THE (T13) SPEED SENSOR GROUND CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the {T13} Speed Sensor 
Ground circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T13) Speed Sensor Ground circuit for a short to 
ground. 2 2 

-§JID 

::~ 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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7. CHECK THE (T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 

Ignition on, engine not running. 
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With the scan tool in TIPM, actuate the TCM output. 
Measure the voltage of the (T14) Output Speed Sensor Signal circuit. v -&lID 

Is the voltage above 0.5 volts? 

Yes »Repair the (T14) Output Speed Sensor Signal circuit for a 

No 

short to voltage. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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8. CHECK THE SPEED SENSOR GROUND CIRCUIT FOR A SHORT TO VOLTAGE 

With the scan tool in T'PM, actuate the TCM output. 
Measure the voltage of the (T13) Speed Sensor Ground circuit. 

Is the voltage above 0.5 volts? 

Yes »Repair the (T13) Speed Sensor Ground circuit for a short to 
voltage. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEIAUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

~ ,e: --

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
QUICK LEARN. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

9. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
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Wiggle the wires while checking for shorted and open circuits. 
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With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0726-ENGINE SPEED INPUT CIRCUIT RANGE/PERFORMANCE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The Transmission Control System calculates the engine rpm by directly reading the engine crank position sensor. It 
compares the calculated value to the engine speed sensor signal transmitted from the Engine Control System over 
the controllers internal BUS. The calculated engine rpm is also compared to a minimum and a maximum value. 
Note: Due to the integration of the Powertrain Control Module (PCM) and Transmission Control Module 
(TCM), BUS communication between the modules is internal and unserviceable . 

• When Monitored: 
Continuously every 7 msec with the ignition on and engine running . 

• Set Condition: 
This DTC will set when the calculated engine speed is less than 390 rpm with the engine running, or greater 
than 8000 rpm, for the period of 2.0 seconds. The PCM will place the Transmission in Limp-in when this DTC 
is set. Note: This is not a Transmission Input Speed Sensor DTC. 

RELATED ENGINE DTCS PRESENT 

CRANK POSJTION SENSOR OR WIRING 

POWERTRAIN CONTROL MODULE 

Possible Causes 

Always perform the 45RFEl545RFE Pre .. Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC .. 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED ENGINE DTCS 

NOTE: This is not a Transmission Input Speed Sensor OTC. 
Ignition on, engine not running. 
With the scan tool, read all Engine DTCs. This includes any active or stored or one trip DTes. 

Are there any engine rpm related OTCs present? 

Yes »Refer to the Powertrain category and perform the appropriate symptom. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 2 

2. IF DTC IS CURRENT 

Ignition on, engine not running. 
With a scan tool, read and record all Event Data. 
With the scan tool, erase all active and stored transmission DTCs. (Note: it may be necessary to perform a battery 
disconnect with the scan tool to clear Event Data.) 
Using the Event Data, duplicate the conditions in which the original DTC set. 
With the scan tool, read transmission and engine DTCs. 

NOTE: Refer to all engine OTCs first in the following question. 

Pick the answer below that best describes your findings, (this includes one trip failures). 

Transmission OTe P0726 set 
Using the schematics as a guide, check the Powertra'in Control Module (PCM) terminals for corroSion, 
damage, or terminal push out. Also check the Crank Position sensor and wiring. Pay particular attention 
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to all power and ground circuits. If no problems are found, replace the PCM per the Service Information. 
With the scan tool, perform Quick Learn. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

Engine DTC set 
Refer to the Driveability category and perform the appropriate symptom. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No OTC set at all 
Go to 3 

3. CHECK WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Ves »Repair as necessary. 

Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0731-GEAR RATIO ERROR IN 1ST 
For a complete wiring diagram Refer to Section 8W 

Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of tl1is data is verified through 
the following checks: . 

NOTE: Various Gear Ratio Error DTCs will set only if the transmission slips after first achieving the correct 
ratio. Therefore, a transmission with no drive (or reverse) may not set any Gear Ratio Error DTC because it 
never achieves a correct gear ratio. 

1) Once in a particular gear, if the gear ratio varies from the correct gear ratio. the corresponding in-gear trouble 
code is set (DTCs P0731-36 and P1736). 

2) An excessive change in input or output speeds indicating signal intermittent which will result in the DTCs P0716 
and/or P0721 being set. 

3) If the common speed sensor ground circuit is lost, both sensor inputs will read the pulses from the input speed 
sensor when at a stop in neutral. Since the input speed sensor reads 60 teeth from the input clutch hub and the 
output speed sensor reads 30 teeth from the park gear, the result is an apparent speed ratio of 1:2 and may cause 
the DTC P1794 to set. 

• When Monitored: 
Continuously with the ignition on. engine running, and after the transmission has achieved the proper gear 
ratio . 

• Set Condition: 
If the ratio of the Input rpm to the Output rpm does not match the current gear ratio. This DTC can take up to 
five minutes of problem identification before illuminating the MIL 

CUT UD PISTON SEAL 

LOW FLUID LEVEL 

Possible Causes 

CRACKED OR MIS-INSTALLED PRIMARY OIL FILTER OR SEAL 

STUCK OR STICKING MAIN REGULATOR VALVE 

FAILED OVERRUNNING CLUTCH 

CUT UD ACCUMULATOR SEAL RING 

BROKEN UD ACCUMULATOR PISTON 

BROKEN REACTION SHAFT SUPPORT SEAL RING 

LOW LINE PRESSURE 

BROKEN / MISSING MAIN VALVE BODY BLEED ORIFICE 

BROKEN / MISSING DRIBBLER ORIFICE ASSEMBLY IN REACTION SHAFT SUPPORT 

POOR MACHINING ON PUMP VALVE BODY FACE 

INPUT SPEED SENSOR AND RELATED WIRING 

TRANSMISSION SOLENOIDfTRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC ~ 45RFEl545RFE - STANDARD PROCEDURE) 
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Diagnostic Test 

1 . CHECK FOR RELATED DTC~ 
With the scan tool, check for other transmission DTCs. 
If any of these DTCs are present, perform their respective tests first. 

Are there any Transmission solenoid, line pressure, speed sensor, and/or loss of prime DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. If any of these DTCs are 
present, they may cause a Gear Ratio Error. Perform the test for P0944 first if it is present. 

No »Go to 2 

2. CHECK IF DTC P0731 IS CURRENT 

With the scan tool, perform the 1 st Gear Clutch Test. Follow the instructions on the scan tool. 
Increase the throttle angle or TPS Degree to 30° for no more than a few seconds. 

CAUTION: Do not overheat the transmission. 

Did the Clutch Test pass, Input Speed remain at zero? 

Yes »Go to 3 

No »Go to 4 

3. CHECK FOR INTERMITTENT OPERATION 

The conditions to set this DTC are not currently present. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

• If the Event Data shows fault P0731 was set in Park, Reverse, or Neutral, replace the Powertrain Control 
Module. 

• If the Event Data shows fault P0731 set with input rpm = zero, check the input speed sensor and related 
wiring. 

• If the Event Data shows fault P0731 set with line pressure significantly below desired line pressure, check for 
the cause of low line pressure (Le., oil level, mis-installed or damaged primary filter or filter seal, sticking main 
regulator valve in pump, etc.). 

• If the Event Data shows fault P0731 set with the UD pressure switch open (but line pressure matches Desired 
Line Pressure), air check the UD hydraulic clutch circuit for leakage per the Service Information. rf the UD 
hydraulic clutch circuit is OK, replace the solenoidfTRS assembly. 

Check the gearshift linkage adjustment. 
Intermittent Gear Ratio DTCs can be set by problems in the Input and Output Speed Sensor circuits and/or Speed 
Sensor Ground circuit. 
Remove the rgnition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Wiggle wiring and connectors while checking for intermittent operation with the Transmission Simulator. 
Gear ratio DTCs can also be set under extreme temperature conditions. 
Verify if the problem is only experienced under extreme hot or cold conditions. 

Were there any problems found. 

Yes »Repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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4. CHECK INTERNAL TRANSMISSION 

Repair internal transmission as necessary. Refer to the Service Information. 
If there were any line pressure DTCs present along with this DTC, make sure to inspect the: Primary oil filter and 
seal, Transmission Oil Pump, and the Main regulator valve per the Service Information. 
If DTCs P0876 and/or P0875 were present in addition to the P0731 , replace the Transmission SolenoidlTRS Assem
bly in addition to necessary internal repairs. 
Pay particular attention to the following list of possible causes when repairing the transmission: 

• Cut UD piston seal 
• Failed overrunning clutch 
• Cut UD accumulator seal ring 

• Burned UD clutch 
• Broken UD accumulator piston 

• Low line pressure 
• Broken/missing main valve body bleed orifice 
• Broken/missing dribbler orifice assembly in reaction shaft support 
• Poor machining on pump valve body face 
• Transmission SolenoidlTRS Assembly 

View repair 

Repair 

NOTE: If the UD clutch has failed but no obvious cause is found (such as a cut piston seal, broken seal 
ring, stuck regulator valve, low line pressure in Event Data, etc.) replace the Transmission SolenoidITRS 
Assembly in addition to any necessary internal repairs. 
Repair internal transmission per the Service Information. 

Perform 45RFEl545RFE TRANSMI~SION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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P0732-GEAR RATIO ERROR IN 2ND 
For a complete wiring diagram Refer to Section 8W 

Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
the following checks: 
1) Once in a particu\ar gear, if the gear ratio varies from the correct gear ratio, the corresponding in-gear trouble 
code is set (DTCs P0731-36 and P1736). 

2) An excessive change in input or output speeds indicating signal intermittent may result in the DTCs P0716 and/or 
P0721 being set. 
3) If the common speed sensor ground circuit is lost, both sensor inputs will read the pulses from the input speed 
sensor when at a stop in neutral. Since the input speed sensor reads 60 teeth from the input clutch hub and the 
output speed sensor reads 30 teeth from the park gear, the result is an apparent speed ratio of 1:2 and may cause 
the DTC P1794 to set. 

• When Monitored: 
Continuously with the ignition on, engine running, and after the transmission has achieved the proper gear 
ratio. 

• Set Condition: 
If the ratio of the Input rpm to the Output rpm does not match the current gear ratio. This DTC can take up to 
five minutes of problem identification before illuminating the MIL 

RELATED DrCS PRESENT 

INPUT SPEED SENSOR OR WIRING 

LOW FLUID LEVEL 

Possible Causes 

CRACKED OR MIS-INSTALLED PRIMARY OIL FILTER OR SEAL 

WORN SOLENOID SWITCH VALVE OR PLUGS 

STUCK OR STICKING MAIN REGULATOR VALVE 

BURNED UD OR 2C CLUTCH 

CUT 2C OR UD PISTON SEAL 

BROKEN 2C PISTON CASTING 

BROKEN OR MISSING 2C BLEED ORIFICE 

BROKEN OR MISSING UD BLEED ORIFICE 

CUT 2C OR UD ACCUMULATOR PISTON SEAL 

CRACKED 2C OR UD ACCUMULATOR PISTON 

CUT OR MISSING #5 OR #7 CHECK BALL 

TRANSMISSION SOLENOIDrrRS ASSEMBLY 

BROKEN WELD - REACTION CARRIER TO REVERSE SUN GEAR 

MISSING TEETH ON INPUT CLUTCH HUB TONE WHEEL 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 
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Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, read OTCs. 

Are there any Transmission solenoid, line pressure, speed sensor, and/or loss of prime DTCs present? 

Yes »Refer to appropriate symptom in the Transmission category. Perform the test for P0944-LOSS OF 
PRIME first if it is present. 

No »Go to 2 

2. CHECK IF DTC IS CURRENT 

With the scan tool, read and record the Event Data. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

Does the Event Data display information for the DTC P0732? 

Yes »Go to 4 

No »Go to 3 

3. CHECK EVENT DATA 

In the Event Data, identify the DTC that was recorded earlier. 

Does the Event Data display information for the DTC P1790, with target gear = 2nd, or with both 2C 
and UD clutches applying? 

Yes »Go to 4 

No »Go to 7 

4. CHECK RPM IN THE EVENT DATA 

Refer to the Event Data recorded earlier. 

Does the Input rpm read zero? 

Yes »Check the input speed sensor and wiring. Refer to test P0716 and diagnose as if the DTC is current. 

No »Go to 5 

5. CHECK LINE PRESSURE READING 

Refer to the Event Data recorded earlier. 

Is the line pressure reading more than 1 0 psi below the desired line pressure? 

Yes »Go to 6 

No »Go to 7 

6. CHECK TRANSMISSION OIL FILTER 

Turn the ignition off to the lock position. 
Remove and inspect the Transmission Oil Pan for excessive debris per the Service Information. 
Remove and inspect the Primary Oil Filter per the Service Information. 

NOTE: Make sure the Primary Transmission Oil Filter and seal are properly installed and are not cracked or 
split. 

Does the Oil Pan contain excessive debris and/or is the Primary Oil Filter cracked, plugged or mis-in-
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stalled? 

Yes »Repair the plugged, cracked, or split Primary Transmission Oil Filter and/or seal. If excessive clutch 
debris is present, check the clutches for damage. Refer to the Service Information for the proper 
hydraulic clutch repair procedure. 
Perform 45RFEJ545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFEJ545RFE - STANDARD PROCEDURE) 

No »Remove the Transmission Oil Pump per the Service Information. Check the main Regulator Valve for 
sticking in its bore, scoring, and/or damage and clean and repair as necessary. If no problem is found, 
replace the Transmission SolenoidlTRS Assembly. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

7. CHECK IF THE DTC P0732 IS CURRENT 

With the scan tool, perform the 2nd Gear Clutch Test. Follow the instructions on the scan tool. 
Increase the throttle angle, TPS Degree, to 30c for no more than a few seconds. 

CAUTION: Do not overheat the transmission. 

NOTE: If the 2C clutch is faulty, the overrunning clutch will hold and the slip test will pass. The 2nd gear 
clutch test will not detect a faulty 2C clutch. However, it will detect a faulty UD clutch. 

Did the clutch test pass, did the Input Speed remain at zero? 

Yes »Go to 8 

No »Go to 10 

8. CHECK FOR INTERMITTENT OPERATION 

Check the Shifter adjustment per the Service Information. 
Intermittent gear ratio DTCs can be set by problems in the Input and Output Speed Sensor circuits and/or Speed 
Sensor Ground circuit. 
Check the Speed Sensor wiring and connectors for good connection, then perform a wiggle test using the Trans
mission Simulator, Miller tool #8333. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 9 

9. CHECK FOR SLIPPAGE 

With the scan tool, erase Transmission DTCs. 
Road test the vehicle. 

Is there an obvious slippage noticed in 2nd gear, or runaway on the 1-2 shift? 

Yes »Go to 12 

No »Go to 15 
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10. CHECK THE UD HYDRAULIC CLUTCH CIRCUIT 

Remove Transmission Oil Pan and check for excessive debris. 
Remove the Valve Body and air check the UD hydraulic clutch circuit (in the case) per the Service Information. 

NOTE: The UD clutch passage contains a small bleed orifice, a small amount of air leakage is normal. 

Were there any problems found, excessive debris and/or excessive air leakage in the UD clutch hydrau
lic circuit? 

Yes »Repair as necessary. Check the UD clutch piston seals, reaction shaft support seal rings and the drib-
bler assembly, and the flatness of the pump valve body and pump housing faces. Check main regulator 
valve for sticking in the bore. 

NOTE: If the UD clutch has failed but no obvious cause is found (such as a cut piston seal, broken seal 
ring, stuck regulator valve or any other items listed above) replace the Transmission SolenoidlTRS Assem
bly in addition to any necessary internal repairs. 

Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATtC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 11 

11. CHECK THE UD ACCUMULATOR PISTON 

Check the UD bleed orifice, accumulator piston, and accumulator piston seal in the main valve body. 

Were there any problems found? 

Yes »Repair as necessary. Refer to the Service Information for proper repair procedures. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace Transmission SolenoidlTRS Assembly per the Service Information. (Refer to 21 - TRANSMIS-
SIONITRANSAXLE/AUTOMATIC - 45RFEl545RFEITRANS SOLENOIDITRS ASSY - REMOVAL) 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

12. CHECK FOR EXCESSIVE DEBRIS 

Remove the Transmission Oil Pan and check for excessive debris. 
If grey sludge is present, check for a improperly assembled 2C clutch with the thick reaction plate not against the 
case. 
Remove the valve body and air check the 2C hydraulic clutch circuit (in the 2C/4C clutch retainer) per the Service 
Information. 

NOTE: The 2C clutch passage contains a small bleed orifice, a small amount of air leakage is normal. 

Were there any problems found, excessive debris, improperly assembled 2C clutch and/or excessive air 
leakage in the 2C hydraulic clutch circuit? 

Yes »Repair as necessary. Refer to the Service Information for proper repair procedures. Note: Check the 2C 
piston seals and bleed orifice. 

NOTE: If the 2C clutch has failed but no obvious cause is found (such as a cut piston seal, stuck regulator 
valve or any other items listed above) replace the Transmission SolenoidlTRS Assembly in addition to any 
necessary internal repairs. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 13 
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13. CHECK THE 2C ACCUMULATOR 

Check the 2C Accumulator piston for cracks or a cut seal. 
Check for a cut or missing #7 or #5 check ball. 
Check the Solenoid Switch Valve and its plugs for sticking in its bore or excessive wear. 

Were there any problems found 

Yes »Repair as necessary. Refer to the Service Information for proper repair procedures. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLE! AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 14 

14. CHECK FOR BROKEN REVERSE SUN GEAR WELD 

Working through the windows in the bottom of the case, check for a broken Reverse Sun gear weld to the reaction 
carrier as follows: 
1) Hold the Transmission Output Shaft by holding the Transmission Manual Lever in the park position. 
2) Rotate the Input Annulus gear and drive shell (the drum that encloses the two rearmost carriers). 
3) Check to see if the reaction carrier (the front-most carrier, whose outer shell is splined to the 2C clutch) is rotat
ing faster than the drive shell is being turned. 

Is the reaction carrier turning faster than the drive shell? 

Yes »Replace Transmission SoienoidfTRS Assembly per the Service Information. (Refer to 21 - TRANSMIS-
SIONITRANSAXLEIAUTOMATIC - 45RFE/545RFEfTRANS SOLENOIDfTRS ASSY - REMOVAL) 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Replace the reaction carrier per the Service Information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLE/AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

1 5. CHECK IF DTC RESETS 

Did the DTC P0732 reset during the road test? 

Yes »Go to 16 

No »Go to 17 

16. LIST OF POSSIBLE CAUSES 

If any other DTCs set during the road test, refer to the appropriate symptom in the Transmission category. 
If no other DTCs set during the road test, below is a list of possible causes, but not strictly limited to those: 

• Check for excessive debris in the Transmission Oil pan, plugged, cracked, or misinstalled Primary Transmis
sion Oil Filter and/or seal. 

• Check for cut and/or missing #7 and #5 check balls in the main valve body. 

• Check the 2C and UD accumulator pistons and seals, UD bleed orifice, and the Solenoid Switch Valve and 
Plugs in the main valve body. 

• Check the UD clutch piston seals, reaction shaft support seal rings and dribbler assembly. 
• Check the 2C clutch piston seals, and bleed orifice. 

• Check the main regulator valve for sticking in its bore and the flatness of the pump valve body and pump 
housing faces. 

• Check for a improperly assembled 2C clutch with the thick reaction plate not against the case. 
View repair 

Repair 
Repair as necessary. Refer to the Service Information for proper repair procedures. 
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NOTE: If the UD or 2C clutch has failed but no obvious cause is found (such as a cut piston seal, broken 
seal ring, stuck regulator valve or any other items listed above) replace the Transmission Solenoid/TRS 
Assembly in addition to any necessary internal repairs. . 

Perform 45RFE/S45RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

1 7. INTERMllTENT DTC 

The conditions to set this DTC are not currently present. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

• If the Event Data shows fault P0732 was set in Park, Reverse, or Neutral, replace the Powertrain Control 
Module. 

• If the Event Data shows fault P0732 set with input rpm:;;; zero, check the input speed sensor and related 
wiring. 

• If the Event Data shows fault P0732 set with line pressure significantly below desired line pressure, check for 
the cause of low line pressure (Le., oil level, misinstalled or damaged primary filter or filter seal, sticking main 
regulator valve in pump, etc.). 

• If the Event Data shows fault P0732 set with the UD or 2C pressure switch open (but line pressure matches 
Desired Line Pressure), air check the UO and 2C hydraulic clutch circuits for leakage per the Service Infor
mation. If the UD and 2C hydraulic clutch circuits are OK, replace the Transmission So/enoidlTRS assembly. 

Check the gearshift linkage adjustment. 
Intermittent Gear Ratio OTCs can be set by problems in the Input and Output Speed Sensor circuits and/or Speed 
Sensor Ground circuit. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Wiggle wiring and connectors while checking for intermittent operation with the Transmission Simulator. 

Gear ratio OTCs can also be set under extreme temperature conditions. 
Verify if the problem is only experienced under extreme hot or cold conditions. 

Were there any problems found. 

Yes »Repair as necessary. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0733-GEAR RATIO ERROR IN 3RD 
For a complete wiring diagram Refer to Section 8W 

Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
the following checks: 

1) Once in a particular gear, if the gear ratio varies from the correct gear ratio, the corresponding in-gear trouble 
code is set (DTCs P0731-36 and P1736). 

2) An excessive change in input or output speeds indicating signal intermittent will result in the DTCs P0716 and/or 
P0721 being set. 

3) If the common speed sensor ground circuit is lost, both sensor inputs will read the pulses from the input speed 
sensor when at a stop in neutral. Since the input speed sensor reads 60 teeth from the input clutch hub and the 
output speed sensor reads 30 teeth from the park gear, the result is an apparent speed ratio of 1:2 and may cause 
the DTC P1794 to set. 

• When Monitored: 
Continuously with the ignition on, engine running, and after the transmission has achieved the proper gear 
ratio . 

• Set Condition: 
If the ratio of the Input rpm to the Output rpm does not match the current gear ratio. This DTC can take up to 
five minutes of problem identification before illuminating the MIL 

Possible Causes 

RELATED DTCS PRESENT 

INPUT SPEED SENSOR OR WIRING 

LOW FLUID LEVEL 

CRACKED OR MIS-INSTALLED PRIMARY OIL FILTER OR SEAL 

BENT OR BROKEN ACCUMULATOR COVER ON MAIN VALVE BODY 

WORN SOLENOID SWITCH VALVE OR PLUGS 

STUCK OR STICKING MAIN REGULATOR VALVE 

BURNED UD OR OD CLUTCH 

CUT 00 OR UD PISTON SEAL 

BROKEN OR MISSING UD OR 00 BLEED ORIFICE IN MAIN VALVE BODY 

BROKEN OR MISSING BLEED ORIFICE IN UD OR 00 CLUTCH PISTON 

CUT OD OR UD ACCUMULATOR PISTON SEAL 

CRACKED OD OR UD ACCUMULATOR PISTON 

CUT OR MISSING NO.6 CHECK BALL 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

BROKEN WELD - REVERSE CARRIER HUB TO CARRIER 

BROKEN REACTION SHAFT SUPPORT SEAL RING 

POOR MACHINING ON PUMP VALVE BODY FACE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONfTRANSAXLElAUTOMATIC - 45RFEl545RFE .. STANDARD PROCEDURE) 
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Diagnostic Test 

1. CHECK IF RELATED DTCS ARE PRESENT 

With the scan tool, read DTCs 

Are there any Transmission solenoid, line pressure, speed sensor, andlor loss of prime DTCs present? 

Yes »Refer to appropriate symptom in the Transmission category. Perform the test for P0944-LOSS OF 
PRIME first if it is present. 

No »Go to 2 

2. CHECK EVENT DATA 

With the scan tool, read and record the Event Data. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

Does the Event Data display information for the DTC P0733? 

Yes »Go to 4 

No »Go to 3 

3. CHECK THE TARGET GEAR IN THE EVENT DATA 

In the Event Data, identify the DTC that was recorded earlier. 

Does the Event Data display information for the DTC P1790, with target gear = 3rd, or with both 00 
and UD clutches applying? 

Yes »Go to 4 

No »Go to 7 

4. CHECK THE INPUT RPM IN THE EVENT DATA 

Refer to the Event Data recorded earlier. 

Does the Input rpm read zero? 

Yes »Check the input speed sensor and wiring. Refer to test P0716 and diagnose as if the DTC is current. 

No »Go to 5 

5. CHECK LINE PRESSURE READING 

Refer to the Event Data recorded earlier. 

Is the line pressure reading more than 10 psi below the desired line pressure? 

Ves »Go to 6 

No »Go to 7 

6. CHECK TRANSMISSION OIL FILTER 

Turn the ignition off to the lock position. 
Remove and inspect the Transmission Oil Pan for excessive debris per the Service Information. 
Remove and inspect the Primary Oil Filter per the Service Information. 

NOTE: Make sure the Primary Transmission Oil Filter and seal are properly installed and are not cracked or 
split. 

Does the Oil Pan contain excessive debris andlor is the Primary Oil Filter cracked, plugged or mis-in-
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stalled? 

Yes »Repair the plugged, cracked, or split Primary Transmission Oil Filter and!or seal. If excessive clutch 
debris is present, check the clutches for damage. Refer to the Service Information for the proper 
hydraulic clutch repair procedu reo 
Perform 45RFEl545RFE TRANSMISSION VER1FICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLEIAUTOMATIC ~ 45RFE/545RFE • STANDARD PROCEDURE) 

No »Remove the Transmission Oil Pump per the Service Information. Check the main Regulator Valve for 
sticking in its bore, scoring, and/or damage and clean and repair as necessary. If no problem is found, 
replace the Transmission SolenoidlTRS Assembly. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 • TRANSMISSION/ 
TRANSAXLEJAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

7. CHECK IF OTC P0733 IS CURRENT 

With the scan tool, perform the 3rd Gear Clutch Test. Follow the instructions on the scan tooL 
Increase the throttle angle, TPS Degree, to 30° for no more than a few seconds. 

CAUTION: Do not overheat the transmission. 

NOTE: If the 00 clutch is faulty, the overrunning clutch will hold and the slip test will pass. The 3rd gear 
clutch test will not detect a faulty 00 clutch. However, it will detect a faulty UO clutch. 

Did the clutch test pass, did the Input Speed remain at zero? 

Yes »Go to 8 

No »Go to 10 

8. CHECK FOR INTERMITTENT OPERATION 

the Shifter adjustment per the Service Information. 
Intermittent gear ratio DTCs can be set by problems in the Input and Output Speed Sensor circuits and/or Speed 
Sensor Ground circuit. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator. Miller too' #8333. 

Check the Speed Sensor wiring and connectors for good connection, then perform a wiggle test using the Trans
mission Simulator, Miller tool #8333. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform 45RFE!545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEI AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 9 

9. CHECK FOR SLIPPAGE 

With the scan tool, erase Transmission DTCs. 

Road test the vehicle. Check operation in 3rd gear, 4th gear, and Reverse. 

Is there an obvious slippage noticed in 3rd gear, or runaway on the 2-3 shift? 

Yes »Go to 12 

No »Go to 16 
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1 o. CHECK THE UD HYDRAULIC CLUTCH CIRCUIT 

Remove Transmission Oil Pan and check for excessive debris. 
Remove the Valve Body and air check the UD hydraulic clutch circuit (in the case) per the Service Information. 

NOTE: The UD clutch passage contains a small bleed orifice, a small amount of air leakage is normal. 

Were there any problems found, excessive debris andlor excessive air leakage in the UD hydraulic 
clutch circuit? 

Yes »Repair as necessary. Check the UD clutch piston seals, reaction shaft support seal rings and dribbler 
assemblies, and the flatness of the pump valve body and pump housing faces. Check main regulator 
valve for sticking in the bore. 

NOTE: If the UD clutch has failed but no obvious cause is found (such as a cut piston seal, broken seal 
ring, stuck regulator valve or any other items listed above) replace the Transmission So(enoidlTRS Assem
bly in addition to any necessary internal repairs. 

Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Reter to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 11 

11. CHECK UD ACCUMULATOR PISTON 

Check the UD bleed orifice, accumulator piston, and accumulator piston seal in the main valve body. 

Were there any problems found? 

Yes »Repair as necessary. Refer to the Service Information for proper repair procedures. 

No »Replace Transmission SolenoidlTRS Assembly per the Service Information. (Refer to 21 - TRANSMfS-
SIONITRANSAXLEIAUTOMATIC - 45RFE/545RFEITRANS SOLENOIDITRS ASSY - REMOVAL) 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLElAUTOMATfC - 45RFE/545RFE - STANDARD PROCEDURE) 

FOR EXCESSIVE DEBRIS 

Remove the Transmission Oil Pan and check for excessive debris. 
Remove the valve body and check if the accumulator cover is intact. 
Air check the 00 hydrauliC clutch circuit (in the case) per the Service Information. 

NOTE: The 00 clutch passage contains a small bleed orifice which connects to the Reverse clutch hydrau
lic circuit, a small amount of air leakage into the Reverse clutch passage is normal. 

Were there any problems found, excessive debris, and/or excessive air leakage in the 00 hydraulic 
clutch circuit? 

Yes »Repair as necessary. Refer to the Service Information for proper repair procedures. Note: Check the 
bleed orifice in the OD/Reverse clutch piston. 

NOTE: If the 00 clutch has failed but no obvious cause is found (such as a cut piston seal, broken seal 
ring, stuck regulator valve or any other items listed above) replace the Transmission SolenoidlTRS Assem
bly in addition to any necessary internal repairs. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 13 
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13. CHECK THE 00 ACCUMULATOR 

Check the 00 Accumulator piston for cracks or a cut seal. 
Check for a cut or missing NO.6 check ball. 
Check the Solenoid Switch Valve and its plugs for sticking in its bore or excessive wear. 

Were there any problems found? 

Yes »Repair as necessary. Refer to the Service Information for proper repair procedures. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 14 

14. CHECK FOR NO REVERSE 

During the road test on a previous test, did the vehicle have no reverse and no 3rd gear, but 1st and 2nd 
gears were OK? 

Yes »Go to 15 

No »Replace Transmission SolenoidlTRS Assembly per the Service Information. (Refer to 21 - TRANSMIS-
SIONITRANSAXLE/AUTOMATIC - 45RFEl545RFEITRANS SOLENOIDITRS ASSY - REMOVAL) 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

15. CHECK FOR BROKEN REVERSE CARRIER WELD 

Remove the Transmission per the Service Information and inspect the weld on the reverse carrier hub. 

Were there any problems found? 

Yes »Repair as necessary. 

No »Disassemble and inspect the input clutch assembly. Check the 00 and Reverse clutch seals, discs, and 
bleed orifice (in the OD/Reverse clutch piston). Check the 00 hub and shaft. Repair as necessary. 
Refer to the Service Information for proper repair procedures. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

16. CHECK IF DTC RESETS 

Did the DTC P0733 reset during the road test? 

Yes »Go to 17 

No »Go to 18 
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1 7. LIST OF POSSIBLE CAUSES 

If any other DTCs set during the road test, refer to the appropriate symptom in the Transmission category. 
If no other DTCs set during the road test, below is a list of possible causes, but not strictly limited to those. 
Check for: 

• Excessive debris in the Transmission Oil pan, plugged, cracked, or mis-installed Primary Transmission Oil Fil
ter and/or seal. 

• Cut or missing NO.6 check ball in the main valve body. 
• OD and UD accumulator pistons and seals and bleed orifices, and the Solenoid Switch Valve and Plugs in the 

main valve body. 

• OD and UD clutch piston seals, reaction shaft support seal rings and dribbler assemblies, and the flatness of 
the pump valve body and pump housing faces. 

• Main regulator valve for sticking in its bore. 

View repair 

Repair 
Repair as necessary. Refer to the Service Information for proper repair procedures. 

NOTE: If the 00 or UD clutch has failed but no obvious cause is found (such as a cut piston seal, broken 
seal ring, stuck regulator valve or any other items listed above) replace the Transmission Solenoicf/TRS 
Assembly in addition to any necessary internal repairs. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

18. CHECK FOR INTERMITTENT OPERATION 

The conditions to set this DTC are not currently present. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

• If the Event Data shows fault P0733 was set in the Park, Reverse, or Neutral, replace the Powertrain Control 
Module. 

• If the Event Data shows fault P0733 set with input rpm :;;;;; zero, check the input speed sensor and related 
wiring. 

• If the Event Data shows fault P0733 set with line pressure significantly below desired line pressure, check for 
the cause of low line pressure (i.e., oil level, misinstalled or damaged primary filter or filter seal, sticking main 
regulator valve in pump, etc.). 

• If the Event Data shows fault P0733 set with the OD or UD pressure switch open (but line pressure matches 
Desired Line Pressure), air check the OD and UD hydraulic clutch circuits for leakage per the Service Infor
mation. If the OD and UD hydraulic clutch circuits are OK, replace the Transmission SolenoidlTRS assembly. 

Check the gearshift linkage adjustment. 
Intermittent Gear Ratio DTCs can be set by problems in the Input and Output Speed Sensor circuits and/or Speed 
Sensor Ground circuit. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 
WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Wiggle wiring and connectors while checking for intermittent operation with the Transmission Simulator. 
Gear ratio DTCs can also be set under extreme temperature conditions. 
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Verify if the problem is only experienced under extreme hot or cold conditions. 

Were there any problems found. 

Yes »Repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0734-GEAR RATIO ERROR IN 4TH 
For a complete wiring diagram Refer to Section 8W 

Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
the following checks: 

1) Once in a particular gear, if the gear ratio varies from the correct gear ratio, the corresponding in-gear trouble 
code is set (DTCs P0731-36 and P01736). 

2) An excessive change in input or output speeds indicating signal intermittent will result in the DTCs P0716 and/or 
P0721 being set. 

3) If the common speed sensor ground circuit is lost, both sensor inputs will read the pulses from the input speed 
sensor when at a stop in neutral. Since the input speed sensor reads 60 teeth from the input clutch hub and the 
output speed sensor reads 30 teeth from the park gear, the result is an apparent speed ratio of 1:2 and may cause 
the DTC P1794 to set. 

• When Monitored: 
Continuously with the ignition on, engine running. and after the transmission has achieved the proper gear 
ratio . 

• Set Condition: 
ff the ratio of the Input rpm to the Output rpm does not match the current gear ratio. This DTC can take up to 
five minutes of problem identification before illuminating the MIL. 

Possible Causes 

LOW FLUID LEVEL 

INPUT SPEED SENSOR OR WIRING 

VALVE BODY ACCUMULATOR COVER FAILED 

CUT 00 OR 4C ACCUMULATOR SEAL 

CRACKED 00 OR 4C ACCUMULATOR PISTON 

BROKEN OR MISSING 00 BLEED ORIFICE IN MAIN VALVE BODY 

CUT 4C TOWER SEAL 

TRANSMtSSION SOLENOIDITRS ASSEMBLY 

CUT OR MISSING NO.5 OR NO.6 CHECK BALL 

WORN SOLENOID SWITCH VALVE OR PLUGS 

CUT 00 OR 4C PISTON SEAL 

STUCK MAIN REGULATOR VALVE 

BURNED 00 OR 4C CLUTCH 

BROKEN OR MISSING 4C BLEED ORIFICE IN 2C/4C RETAINER 

BROKEN REACTION SHAFT SUPPORT SEAL RING 

POOR MACHINING ON PUMP VALVE BODY FACE 

LOOSE / MISSING DRIBBLER ORIFICE ASSEMBLY IN REACTION SHAFT SUPPORT 

CRACKED / LOOSE / MISSING OD/REVERSE PISTON BLEED ORIFICE 

BROKEN REVERSE CARRIER HUB WELD 

BROKEN REVERSE SUN GEAR WELD TO REACTION CARRIER 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 .. TRANSMISSIONrrRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 
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Diagnostic Test 

1 . CHECK FOR RELATED DTCS 

With the scan tool, check for other transmission orcs 
If any of these DTCs are present, perform their respective tests first. 

Are there any Transmission solenoid, line pressure, speed sensor, and/or loss of prime DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. If any of these DTCs are 
present, they may cause a Gear Ratio Error. Perform the test for P0944 first if it is present. 

No »Go to 2 

2. CHECK EVENT DATA 

With the scan toot, read and record the Event Data. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

Does the Event Data display information for the DTC P0734? 

Ves »Go to 4 

No »Go to 3 

3. CHECK FOR ANOTHER DTC 

In the Event Data recorded earlier, does the Event Data show the DTC P1790, with Target Gear = 4th, or 
with both the 4C and OD clutches applying? 

Yes »Go to 4 

No »Go to 6 

4. CHECK INPUT RPM 

In the Event Data recorded earlier, does the Input rpm read zero? 

Ves »Refer to the Transmission category and perform the diagnostic procedure for P0715 (Input Speed Sen-
sor Error). Diagnose the DTC as if it is set and current. 

No »Go to 5 

5. CHECK LINE PRESSURE READING 

In the Event Data recorded earlier, is the line pressure reading more than 10 PSI below the desired line 
pressure reading? 

Ves »Remove the Transmission Oil pan and check the Transmission Oil filter for improper installation or 
plugged, if Primary oil filter is OK, check the main regulator valve in pump. If excessive debris is in the 
oil pan, check clutches and repair as necessary. Refer to the Service Information for proper repair pro
cedures. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEJAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 6 
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6. CHECK TRANSMISSION FOR SLIPPAGE 

Erase OTCs and road test the vehicle. 
Check the transmission operation in reverse and all forward gears. 

During the road test, was there any obvious slippage noted in 4th gear or a runaway during the 3-4 
shift? 

Yes »Go to 8 

No »Go to 7 

7. CHECK IF DTC RESETS 

With the scan tool, check for Transmission OTCs after the road test. 

Did the DTC P0734 reset? 

Yes »Go to 8 

No »Test Complete. 

8. CHECK INTERNAL TRANSMISSION 

Remove the Transmission Oil Pan and Valve Body per the Service Information and check for the following: 

• Excessive debris in the oil pan. 
• Remove the Valve Body and check if the accumulator cover is intact and the 4C tower seal is not cut or split. 
• 00 and 4C accumulator pistons for cracks and/or cut seals. 
• Solenoid Switch Valve and its plugs for stickiness or wear. 
• Cut or missing No.5 and/or NO.6 check ball. 
• 00 bleed orifice on top of the Valve Body 
• Air check the 00 and 4C hydraulic clutch circuits for excessive leakage. Refer to the Service information. 

NOTE: Both the 00 and 4C hydraulic clutch circuits contain a small bleed orifice. A small amount of air 
leakage is considered normal. The 00 hydraulic clutch circuit bleed orifice connects to the Reverse input 
clutch hydraulic cavity_ A small amount of air leakage into the Reverse hydraulic clutch circuit is considered 
normal. 

Were there any problems found? 

Yes »Repair as necessary. Refer to the Service Information for proper repair procedures. 

NOTE: If the 00 or 4C clutch has failed but no obvious cause is found (such as a cut piston seal, broken 
seal ring, stuck regulator valve or any other items listed above) replace the Transmission SolenoidlTRS 
Assembly in addition to any necessary internal repairs. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 9 

9. CHECK REVERSE GEAR 

Was there no reverse gear during the road test? 

Yes (no reverse) 
Go to 10 

No (reverse gear OK) 
Replace Transmission SolenoidlTRS Assembly per the Service Information. (Refer to 21 - TRANSMIS· 
SIONITRANSAXLE/AUTOMATIC - 45RFE/545RFEITRANS SOLENOIDITRS ASSY - REMOVAL) 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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10. CHECK ROAD TEST RESULTS 

During the road test, was there no 2nd gear and no 4th gear, but 3rd gear (limp-in) was OK? 

Ves »Go to 11 

No »Go to 12 

11 . CHECK FOR BROKEN REVERSE SUN GEAR WELD 

Working through the windows in the bottom of the case, check for a broken Reverse Sun gear weld to the reaction 
carrier as follows: 
1) Hold the Transmission Output Shaft by holding the Transmission Manual Lever in the park position. 
2) Rotate the Input Annulus gear and drive shell (the drum that encloses the two rearmost carriers). 
3) Check to see if the reaction carrier (the front most carrier, whose outer shell is splined to the 2C clutch) is rotat
ing faster than the drive shell is being turned. 

Is the reaction carrier turning faster than the drive shell? 

Yes »Replace Transmission SolenoidlTRS Assembly per the Service Information. (Refer to 21 - TRANSMIS-
SIONITRANSAXLEIAUTOMATIC - 45RFE/545RFEITRANS SOLENOIDffRS ASSY - REMOVAL) 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/ AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the reaction carrier per the Service Information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

12. CHECK REVERSE CARRIER HUB WELD 

Remove the Transmission per the Service Information and inspect the weld on the reverse carrier hub. 

Were there any problems found? 

Ves »Repair as necessary. Refer to the Service Information for proper repair procedures. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Disassemble and inspect the input clutch assembly. Check the 00 and Reverse clutch seals, discs, and 
bleed orifice (in the OD/Reverse clutch piston). Check the 00 hub and shaft. Repair as necessary. 
Refer to the Service Information for proper repair procedures. 

Perform 4SRFE/54SRFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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P0735 .. GEAR RATIO ERROR IN 5TH 
For a complete wiring diagram Refer to Section 8W 

Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
the following checks: 

1) Once in a particular gear, if the gear ratio varies from the correct gear ratio, the corresponding in~gear trouble 
code is set (DTCs P0731-36 and P1736). 

2) An excessive change in input or output speeds indicating signal intermittent will result in the DTCs P0716 and/or 
P0721 being set. 

3) If the common speed sensor ground circuit is rost, both sensor inputs will read the purses from the input speed 
sensor when at a stop in neutral. Since the input speed sensor reads 60 teeth from the input clutch hub and the 
output speed sensor reads 30 teeth from the park gear, the result is an apparent speed ratio of 1:2 and may cause 
the DTC P1794 to set. 

• When Monitored: 
Continuously with the ignition on, engine running, and after the transmission has achieved the proper gear 
ratio . 

• Set Condition: 
If the ratio of the Input rpm to the Output rpm does not match the current gear ratio. This DTC can take up to 
five minutes of problem identification before illuminating the MIL. 

Possible Causes 

LOW FLUID LEVEL 

INPUT SPEED SENSOR OR WIRING 

VALVE BODY ACCUMULATOR COVER FAILED 

CUT 00 OR 2C ACCUMULATOR SEAL 

CRACKED 00 OR 2C ACCUMULATOR PISTON 

BROKEN OR MISSING 00 BLEED ORIFICE IN MAIN VALVE BODY 

CUT 2C TOWER SEAL 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

CUT OR MISSING NO.5, NO.6, OR NO.7 CHECK BALL 

WORN SOLENOID SWITCH VALVE OR PLUGS 

CUT 00 OR 2C PISTON SEAL 

STUCK MAIN REGULATOR VALVE 

BURNED 00 OR 2C CLUTCH 

BROKEN OR MISSING 2C BLEED ORIFICE IN 2C/4C RETAINER 

BROKEN REACTION SHAFT SUPPORT SEAL RING 

POOR MACHINING ON PUMP VALVE BODY FACE 

LOOSE / MISSING DRIBBLER ORIFICE ASSEMBLY IN REACTION SHAFT SUPPORT 

CRACKED / LOOSE I MISSING OD/REVERSE PISTON BLEED ORIFICE 

BROKEN REVERSE CARRIER HUB WELD 
BROKEN REVERSE SUN GEAR WELD TO REACTION CARRIER 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONrrRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 
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Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, check for other transmission DTCs. 
If any of these DTCs are present, perform their respective tests first. 

Are there any Transmission solenoid, line pressure, speed sensor, and/or loss of prime DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. If any of these DTCs are 
present, they may cause a Gear Ratio Error. Perform the test for P0944 first if it is present. 

No »Go to 2 

2. CHECK EVENT DATA 

With the scan tool, read and record the Event Data. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

Does the Event Data display information for the DTC P0735? 

Yes »Go to 4 

No »Go to 3 

3. CHECK THE TARGET GEAR 

In the Event Data recorded earlier, does the Event Data show the DTC P1790, with Target gear = 5th, or 
with both the 2C and OD clutches applying? 

Yes »Go to 4 

No »Go to 6 

4. CHECK INPUT RPM 

In the Event Data recorded earlier, does the Input rpm read zero? 

Yes »Refer to the Transmission category and perform the diagnostic procedure for P0716. Diagnose the DTC 
as if it is set and current. 

No »Go to 5 

5. CHECK LINE PRESSURE READING 

In the Event Data recorded earlier, is the line pressure reading more than 1 0 psi below the desired line 
pressure reading? 

Yes »Remove the Transmission Oil pan and check the Transmission Oil filter for improper installation or 
plugged, if Primary oil filter is OK, check the main regulator valve in pump. If excessive debris is in the 
oil pan, check clutches and repair as necessary. Refer to the Service Information for proper repair pro
cedures. 
Perform 45RFElS45RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLEIAUTOMATIC - 45RFE!545RFE - STANDARD PROCEDURE) 

No »Go to 6 
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6. CHECK TRANSMISSION FOR SLIPPAGE 

Erase DTCs and road test the vehicle. 
Check the transmission operation in reverse and all forward gears. 

During the road test, was there any obvious slippage noted in 5th gear or a runaway during the 4-5 
shift? 

Yes »Go to 8 

No »Go to 7 

7. CHECK IF DTC RESETS 

With the scan tool, check for Transmission DTCs after the road test. 

Did the DTC P0735 reset? 

Yes »Go to 8 

No »Test Complete. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE STANDARD PROCEDURE) 

8. CHECK INTERNAL TRANSMISSION 

Remove the Transmission Oil Pan and Valve Body, per the Service Information, and check for the following: 

• Excessive clutch and or metal debris in the oil pan. 
• If the accumulator cover is intact and the 2C tower seal is not cut or split. 
• 00 and 2C accumulator pistons for cracks or cut seals. 
• Solenoid Switch Valve and its plugs for stickiness or wear. 
• Cut or missing No.5, No.6, or No. 7 check ball. 
• 00 bleed orifice on top of the valve body. 
• Air check the OD and 2C hydraulic clutch circuits for excessive leakage. Refer to the Service information. 

NOTE: Both the 00 and 2C hydraulic clutch circuits contain a small bleed orifice. A small amount of air 
leakage is considered normal. The 00 hydraulic clutch circuit bleed orifice connects to the Reverse input 
clutch hydraulic cavity. A small amount of air leakage into the Reverse hydraulic clutch circuit is considered 
normal. 

Were there any problems found? 

Yes »Repair as necessary. Refer to the Service Information for proper repair procedures. 

NOTE: If the 00 or 2C clutch has failed but no obvious cause is found (such as a cut piston seal, broken 
seal ring, stuck regulator valve or any other items listed above) replace the Transmission SolenoidlTRS 
Assembly in addition to any necessary internal repairs. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace Transmission SolenoidlTRS Assembly per the Service Information. (Refer to 21 - TRANSMIS· 
SIONITRANSAXLEIAUTOMATIC - 45RFEl545RFEITRANS SOLENOIDITt=:lS ASSY - REMOVAL) 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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P0736-GEAR RATIO ERROR IN REVERSE 
For a complete wiring diagram Refer to Section 8W 

Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 

the following checks: 
NOTE: Various Gear Ratio Error OTCs will set only if the transmission slips after first achieving the correct 
ratio. Therefore, a transmission with no drive (or reverse) may not set any Gear Ratio Error OTC because it 
never achieves a correct gear ratio. 
1) Once in a particular gear, if the gear ratio varies from the correct gear ratio, the corresponding in-gear trouble 
code is set (DTCs P0731-36 and P1736). 

2) An excessive change in input or output speeds indicating signal intermittent which will result in the DTCs P0716 
and/or P0721 being set. 

3) If the common speed sensor ground circuit is lost, both sensor inputs will read the pulses from the input speed 
sensor when at a stop in neutral. Since the input speed sensor reads 60 teeth from the input clutch hub and the 
output speed sensor reads 30 teeth from the park gear, the result is an apparent speed ratio of 1:2 and may cause 
the DTC P1794 to set. 

• When Monitored: 
Continuously with the ignition on, engine running, and after the transmission has achieved the proper gear 
ratio . 

• Set Condition: 
If the ratio of the Input rpm to the Output rpm does not match the current gear ratio. This DTC can take up to 
five minutes of problem identification before illuminating the MIL 

Possible Causes 

LOW FLUID LEVEL 

CUT VR TOWER SEAL ON MAIN VALVE BODY 

CUT VR CLUTCH PISTON SEALS 

BROKEN OR MISSING UR CLUTCH BLEED ORIFICE (IN UR CLUTCH RETAINER) 

CUT UR ACCUMULATOR PISTON SEAL IN MAIN VALVE BODY 

CRACKED UR ACCUMULATOR PISTON IN MAIN VALVE BODY 

CUT DO/REV PISTON SEALS 

BROKEN OR MISSING OD/REV BLEED ORIFICE (IN OD/REV CLUTCH PISTON) 

BROKEN REVERSE CARRIER HUB WELD 

BROKEN REVERSE SUN GEAR WELD TO THE REACTION CARRIER 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 
21 - TRANSMISSIONfTRANSAXLElAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, check for other transmission DTCs. 

Are there any Transmission solenoid, line pressure, speed sensor, andlor loss of prime DTCs present? 

Yes »Refer to appropriate symptom in the Transmission category. Perform the test for P0944-LOSS OF 
PRIME first if it is present. 

No »Go to 2 
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2. CHECK IF DTC IS CURRENT 

With the scan tool l perform the Reverse Gear Clutch test. Follow the instructions on the scan too/. 
Increase the throttle angle, TPS degree, to 30°, for no more than a few seconds. 

CAUTION: Do not overheat the transmission. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 
Did the clutch test pass, input speed remain at zero? 

Yes »Go to 3 

No »Go to 4 

3. CHECK EVENT DATA 

The conditions necessary to set this DTC are not currently present. 

With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Does the Event Data show an input speed reading of zero? 

Yes »Go to 8 

No »Go to 4 

4. POSSIBLE INTERNAL TRANSMISSION CAUSES 

Remove the Transmission Oil Pan and Valve Body and check the following per the Service Information: 

• Clutch or metal debris in the pan 
• UR clutch tower seal on the main valve body for cuts and the UR accumulator piston and seals . 
• Air check the Reverse and UR Hydraulic Clutch circuits (in the case) for excessive air leakage. 

NOTE: Both Hydraulic Clutch circuits contain a small bleed orifice, a small amount of air leakage is normal. 
The Reverse hydraulic clutch circuit bleed orifice connects to the 00 hydraulic clutch cavity. A small 
amount of air leakage into the 00 hydraulic clutch circuit is considered normal. 

Were there any problems found? 

Yes »Repair as necessary. If clutch debris is present, remove the transmission and inspect the Reverse and 
UR clutches, and inspect the Transmission Oil Pump and Main Regulator Valve for damage or sticking 
in its bore. 

NOTE: If the UR clutch has failed but no obvious cause is found (such as a cut piston seal, stuck regulator 
valve, low line pressure reading in the Event Data, or any other items listed above) replace the Transmis
sion SolenoidlTRS Assembly in addition to any necessary internal repairs. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFE!545RFE - STANDARD PROCEDURE) 

No »Go to 5 

5. CLUTCH TEST FAILURE 

Did the clutch test fail in reverse? 

Yes »Go to 6 

No »Test complete. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLEIAUTOMATrC - 45RFE/545RFE - STANDARD PROCEDURE) 
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6. CHECK FOR BROKEN REVERSE SUN GEAR WELD 

Working through the windows in the bottom of the case, check for a broken Reverse Sun gear weld to the reaction 
carrier as follows: 
1) Hold the Transmission Output Shaft by holding the Transmission Manual Lever in the park position. 
2) Rotate the Input Annulus gear and drive shen, (the drum that encloses the two rearmost carriers). 
3) Check to see if the reaction carrier (the front-most carrier, whose outer shell is splined to the 2C clutch) is rotat
ing faster than the drive shell is being turned. 

Is the reaction carrier turning faster than the drive shell? 

Yes »Go to 7 
No »Replace the reaction carrier per the Service Information. 

Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

7. CHECK REVERSE CARRIER HUB 

Remove the Transmission per the Service Information and inspect the weld on the reverse carrier hub. 

Were there any problems found? 

Yes »Repair as necessary. Refer to the Service Information for proper repair procedures. 
Perform 45RFE!545RFE TRANSMISS10N VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLE/AUTOMATIC - 45RFE!545RFE - STANDARD PROCEDURE) 

No »Disassemble and inspect the input clutch assembly. Check the Reverse clutch reaction plate snap ring. 
Check the OD and Reverse clutch seals. discs, and bleed orifice (in the OD/Reverse clutch piston). 
Check the Reverse hub and shaft. Repair as necessary. Refer to the Service Information for proper 
repair procedures. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 • TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

8. CHECK FOR INTERMITTENT OPERATION 

Intermittent gear ratio DTCs can be set by problems in the Input and Output Speed Sensor circuits and/or Speed 
Sensor Ground circuit. 
Remove the Ignition Switch Feed fuse from the TI PM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Check the Speed Sensor wiring and connectors for good connection, then perform a wiggle test using the Trans
mission Simulator, Miller tool #8333. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/S45RFE - STANDARD PROCEDURE) 

No »Test complete. 
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P0740-TCC OUT OF RANGE 
For a complete wiring diagram Refer to Section 8W 

Theory of Operation 
When in 2nd, through 5th gear, the torque converter clutch (TCC) can be engaged when certain conditions are met. 
The UR-TCC piston is electronically modulated by increasing the duty cycle of the UR·TCC Solenoid until the 
torque converter slip difference (difference between engine and transmission input speed) is within 60 rpm. Then the 
UR-TCC solenoid is fully energized (FEMCC - 100% duty cycle). Torque converter slip is monitored in FEMCC to 
ensure adequate clutch capacity. 

• When Monitored: 
During Electronically Modulated Converter Clutch (EMCC) Operation. 

• Set Condition: 
Transmission must be in EMCC, with input speed greater than 1750 rpm. UR-TCC Solenoid achieves the max
imum duty cycle and can not pull engine speed within 60 rpm of input speed. Also when the transmission is in 
FEMCC and the engine slips TCC more than 100 rpm for 10 seconds. This DTC can take up to five minutes 
of problem identification before illuminating the MIL. 

RELATED DTC P0750 PRESENT 

UR-TCC SOLENOID 

TCC SWITCH VALVE STUCK 

TCC REGULATOR VALVE STUCK 

INPUT SHAFT SEAL RING CUT 

Possible Causes 

TORQUE CONVERTER ANDIOR INTERNAL TRANSMISSION 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXlElAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED DTC P0750 

With the scan tool, read transmission DTCs. 

Is the DTC P0750 present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF DTC P0740 IS CURRENT 

With the scan tool, Read and RECORD ALL Transmission DTCs. After recording DTCs, erase DTCs. 

Drive the vehicle until the transmission temperature is at least 430 C or 110° F and the engine temperature at least 
49° C or 1200 F. 
Perform the following steps 3 times. 

Drive the vehicle to the speed of at least 88 Kmh or 55 mph. 

Allow 4th or 5th gear to engage for at least 10 seconds. 

Close the throttle. 
Tip back into the throttle until the TPS angle is between 25 and 29 degrees. 

NOTE: If the throttle angle goes over 30 degrees, you must close the throttle and try again. 

Did the TCC engage during any of the attempts, Engine speed approximately equal to input speed? 

Yes »Go to 3 

No »Go to 4 
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3. CHECK WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. Using the schematics as a guide, inspect the 
wiring and connectors specific to this circuit. Wiggle the wires while checking for shorts and open circuits. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorts and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
lR,tt..NSI\XLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 

4. CHECK THE UR-TCC SOLENOID 

With the scan tool, check for other transmission DTCs. 

Are the DTCs P1775 and P0841 present also? 

Yes »Replace Transmission SolenoidfTRS Assembly per the Service Information. (Refer to 21 - TRANSMIS-
SIONfTRANSAXLE/AUTOMATIC - 45RFEl545RFEITRANS SOLENOIDfTRS ASSY - REMOVAL) 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 5 

5. CHECK THE TORQUE CONVERTER ANDIOR INTERNAL TRANSMISSION 

Repair internal transmission as necessary. 
Check for the following possible causes. Refer to the Service information for the proper repair procedures. 
Inspect the Transmission Oil Pump and Valve Body. 
Check the Torque Converter Switch Valve and the Torque Converter Clutch Control Valve for sticking in the bore. 
Check the Teflon seal rings on the input shaft. Note: If one of the seal rings is cut, the loose piece will often lodge 
in the TCC switch valve, causing it to stick in its bore. 
If no problems are found, replace the Transmission SolenoidfTRS Assembly. 

View repair 

Repair 
In all cases, replace the Torque Converter. Make sure to check all other possible causes in addition to 
the Torque Converter. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 



21 - 600 AUTOMATIC TRANSMISSION • 545RFE • ELECTRICAL DIAGNOSTICS ----- DR 

P07S0-LR SOLENOID CIRCUIT 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 
The Transmission Control System uses six electronically controlled solenoids that allow hydraulic fluid to be applied 
to various friction elements (clutches), which enables the gear requested. The continuity of each solenoid circuit is 
periodically tested. Each inactive solenoid is turned on for a few milliseconds, then off. Each active solenoid is 
turned off for a few milliseconds, then on. This pulsing of voltage to the solenoid causes an inductive spike which 
can be sensed by the Transmission Control System. If an inductive spike is not sensed by the Transmission Control 
System during the continuity check, it is tested again. If the test fails three consecutive times, the appropriate Diag
nostic Trouble Code (DTC) is set. If the solenoid test is run in response to a gear ratio or pressure switch error, one 
failure will result in setting the appropriate DTC . 

• When Monitored: 
Initially at power-up, then every 10 seconds thereafter. The solenoid circuits will also be tested immediately 
after a gear ratio or pressure switch error is detected . 

• Set Condition: 
After three consecutive solenoid continuity test failures, or one failure if test is run in response to a gear ratio 
or pressure switch error. NOTE: This DTC is strictly an electrical fault and cannot be caused by any inter
nal transmission failure other than an open in the Transmission SolenoidfTRS Assembly. If the Trans
mission SolenoidrrRS Assembly is in need of replacement - do not replace the Valve Body. 

Possible Causes 

RELATED DTCS PRESENT 

(T20) UR SOLENOID CONTROL CIRCUIT SHORT TO OTHER CIRCUITS 

(T20) UR SOLENOID CONTROL CIRCUIT OPEN 

(T20) UR SOLENOID CONTROL CIRCUIT SHORT TO GROUND 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONrrRANSAXLElAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

DiagnostiC Test 

1. CHECK DTCS 

With the scan tool, check DTCs. 

Are there any TIPM TCM Power Control Circuit or TCM Power Input DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK TO SEE IF P0750 IS PRESENT 

Ignition on, engine not running. 
With the scan tool, erase all Transmission DTCs. 
Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the scan tool, actuate the UR Solenoid. 
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Monitor the UR Solenoid LED on the Transmission Simulator. 

Did the UR Solenoid LED on the Transmission Simulator blink on and off? 

Ves »Go to 3 

No »Go to 5 

3. CHECK THE TRANSMISSION SOLENOIDITRS ASSEMBLY 

With the Transmission simulator still connected, continue to actuate the UR solenoid for 2 minutes. 
After 2 minutes of actuation, with the scan tool, stop the actuation and check for transmission DTCs. 

Did the DTC P0750 reset during the actuation test? 

Yes »Go to 5 

No »Go to 4 

4. WIGGLE TEST WITH TRANSMISSION SIMULATOR 

With the Transmission simulator still connected, continue to actuate the UR solenoid for another 2 minutes while 
wiggling the related wiring harness and connectors. 
With the scan tool, stop the actuation and check for transmission DTCs. 

Did the DTC P0750 reset during the actuation test? 

Yes »Repair wiring harness or connectors as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the Service Information. Note: Do NOT replace 
the entire Valve Body. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFE/545RFEI 
TRANS SOLENOIDITRS ASSY - REMOVAL) 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

5. CHECK THE (T20) UR SOLENOID CONTROL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM harness connectors. 
Measure the resistance between the (T20) UR Solenoid Control circuit 
and all other circuits in the Transmission SolenoidlTRS Assembly har
ness connector. 

Is the resistance below 5.0 ohms between the (T20) UR Sole
noid Control circuit and any other circuit(s) in the Transmis
sion SolenoidfTRS Assembly harness connector? 

Yes »Repair the (T20) UR Solenoid Control circuit for a short to 
another circuit(s). 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 6 
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6. CHECK THE (T20) UR SOLENOID CONTROL CIRCUIT FOR AN OPEN 

Connect Miner tool #8815 to the PCM C4 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T20) UR Solenoid Control circuit 
between the Transmission SolenoidfTRS Assembly harness connector 
and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T20) UR Solenoid Control circuit for an open. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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7. CHECK THE (T20) UR SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T20) UR Solenoid 
Control circuit. g 2 

Is the resistance below 5.0 ohms? 

Yes Repair the (T20) UR Solenoid Control circuit for a short to » 3 

ground. 
Perform 45RFEJ545RFE TRANSMISSION VERIFICATION 12 
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16 
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P0755-2C SOLENOID CIRCUIT 
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Theory of Operation 
The Transmission Control System uses six electronically controlled solenoids that allow hydraulic fluid to be applied 
to various friction elements (clutches), which enables the gear requested. The continuity of each solenoid circuit is 
periodically tested. Each inactive solenoid is turned on for a few milliseconds, then off. Each active solenoid is 
turned off for a few milliseconds, then on. This pulsing of voltage to the solenoid causes an inductive spike which 
can be sensed by the Transmission Control System. If an inductive spike is not sensed by the Transmission Control 
System during the continuity check, it is tested again. If the test fails three consecutive times, the appropriate Diag
nostic Trouble Code (DTC) is set. If the solenoid test is run in response to a gear ratio or pressure switch error, one 
failure will result in setting the appropriate DTC . 

• When Monitored: 
Initially at power-up, then every 10 seconds thereafter. The solenoid circuits win also be tested immediately 
after a gear ratio or pressure switch error is detected . 

• Set Condition: 
After three consecutive solenoid continuity test failures, or one failure if test is run in response to a gear ratio 
or pressure switch error. NOTE: This OTC is strictly an electrical fault and cannot be caused by any inter
nal transmission failure other than an open in the Transmission SolenoidlTRS Assembly. If the Trans
mission SolenoidlTRS Assembly is in need of replacement - do not replace the Valve Body. 

Possible Causes 

RELATED DTCS PRESENT 

(T219) 2C SOLENOID CONTROL CIRCUIT SHORT TO OTHER CIRCUITS 

(T219) 2C SOLENOID CONTROL CIRCUIT OPEN 

(T219) 2C SOLENOID CONTROL CIRCUIT SHORT TO GROUND 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFE/545RFE .. STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK OTCS 

With the scan tool, check DTCs. 

Are there any TIPM TCM Power Control Circuit or TCM Power Input DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK TO SEE IF P0755 IS PRESENT 

Turn the ignition off to the lock position. 

Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the scan tool, actuate the 2C Solenoid. 

Did the 2C Solenoid LED blink on and off on the Transmission Simulator? 

Yes »Go to 3 

No »Go to 5 
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3. CHECK THE TRANSMISSION SOLENOIDITRS ASSEMBLY 

With the simulator still connected, continue to actuate the 2C solenoid for 2 minutes. 
After 2 minutes of actuation, with the scan tool, stop the actuation and check for transmission DTCs. 

Did the DTC P0755 reset during the actuation test? 

Ves »Go to 5 

No »Go to 4 

4. WIGGLE TEST WITH TRANSMISSION SIMULATOR 

With the Transmission simulator still connected, continue to actuate the 2C solenoid for another 2 minutes while 
wiggling the related wiring harness and connectors. 
With the scan tool, stop the actuation and check for transmission DTCs. 

Did the DTC P0755 reset during the actuation test? 

Yes »Repa;r wiring harness or connectors as necessary. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SoJenoidlTRS Assembly per the Service Information. Note: Do NOT replace 
the entire Valve Body. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC ~ 45RFE/545RFEI 
TRANS SOLENOIDITRS ASSY - REMOVAL) 
Perform 45RFE/545RFE TRANSMISSION VERIFICATrON TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

5. CHECK THE (T219) 2C SOLENOID CONTROL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM harness connectors. 
Measure the resistance between the (T219) 2C Solenoid Control circuit 
and all other circuits in the Transmission SolenoidlTRS Assembly har
ness connector. 

Is the resistance below 5.0 ohms between the (T219) 2C Sole
noid Control circuit and any other circuit(s) in the Transmis
sion SolenoidlTRS Assembly harness connector? 

Yes »Repair the (T219) 2C Solenoid Control circuit for a short to 
another circuit(s). 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLElAUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 
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6. CHECK THE (T219) 2C SOLENOID CONTROL CIRCUIT FOR AN OPEN 

Connect Miller tool #8815 to the PCM C4 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the [D] 20 

PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per-
form diagnosis. 3 

Measure the resistance of the (T219) 2C Solenoid Control circuit 12 

between the Transmission SolenoidfTRS Assembly harness connector 16 

and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 
ASSEMBLY' 

Yes » Repair the (T219) 2C Solenoid Control circuit for an open. TRANSMISSION 

aOLENOIDITRS 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION (~.7L) 

TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTO- 6 
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 
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7. CHECK THE (T219) 2C SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T219) 2C Solenoid 
Control circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T219) 2C Solenoid Control circuit for a short to 
ground. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
QUICK LEARN. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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P0760-0D SOLENOID CIRCUIT 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 
The Transmission Control System uses six electronically controlled solenoids that allow hydraulic fluid to be applied 
to various friction elements (clutches), which enables the gear requested. The continuity of each solenoid circuit is 
periodically tested. Each inactive solenoid is turned on for a few milliseconds, then off. Each active solenoid is 
turned off for a few milliseconds, then on. This pulsing of voltage to the solenoid causes an inductive spike which 
can be sensed by the Transmission Control System. If an inductive spike is not sensed by the Transmission Control 
System during the continuity check, it is tested again. If the test fails three consecutive times, the appropriate Diag
nostic Trouble Code (DTC) is set. If the solenoid test is run in response to a gear ratio or pressure switch error, one 
failure will result in setting the appropriate DTC . 

• When Monitored: 
Initially at power-up, then every 10 seconds thereafter. The solenoid circuits will also be tested immediately 
after a gear ratio or pressure switch error is detected . 

• Set Condition: 
After three consecutive solenoid continuity test failures, or one failure if test is run in response to a gear ratio 
or pressure switch error. NOTE: This DTC is strictly an electrical fault and cannot be caused by any inter
nal transmission failure other than an open in the Transmission SolenoidlTRS Assembly. If the Trans
mission SolenoidfTRS Assembly is in need of replacement - do not replace the Valve Body. 

Possible Causes 

RELATED DTCS PRESENT 

(T60) 00 SOLENOID CONTROL CIRCUIT SHORT TO OTHER CIRCUITS 

(T60) 00 SOLENOID CONTROL CIRCUIT OPEN 

(T60) 00 SOLENOID CONTROL CIRCUIT SHORT TO GROUND 

TRANSMISSION SOLENOIDfTRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFEl545RFE .. STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK DTCS 

With the scan tool, check DTCs. 

Are there any TIPM TCM Power Control Circuit or TCM Power Input DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK TO SEE IF P0760 IS PRESENT 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the scan tool. clear Transmission OTes. 
With the scan tool, actuate the 00 SOlenoid. 
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Monitor the 00 Solenoid LED on the Transmission Simulator. 

Did the OD Solenoid LED on the Transmission Simulator blink on and off? 

Yes »Go to 3 

No »Go to 5 

3. CHECK THE TRANSMISSION SOLENOIDITRS ASSEMBLY 

With the Transmission simulator still connected. continue to actuate the 00 solenoid for 2 minutes. 
After 2 minutes of actuation, with the scan tool, stop the actuation and check for transmission DTCs. 

Did the DTC P0760 reset during the actuation test? 

Yes »Go to 5 

No »Go to 4 

4. WIGGLE TEST WrTH TRANSMISSION SIMULATOR 

With the Transmission simulator still connected, continue to actuate the 00 solenoid for another 2 minutes while 
wiggling the related wiring harness and connectors. 
With the scan tool, stop the actuation and check for transmission DTCs. 

Did the DTC P0760 reset during the actuation test? 

Yes »Repair wiring harness or connectors as necessary. 
Perform 45RFE!545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the Service Information. Note: Do NOT replace 
the entire Valve Body. (Refer to 21 - TRANSMISSIONITAANSAXLE/AUTOMATIC - 45RFE/545RFEI 
TRANS SOLENOIOITAS ASSY - REMOVAL) 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

• CHECK THE OD SOLENOID CONTROL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM harness connectors. 
Measure the resistance between the (T60) 00 Solenoid Control circuit 
and all other circuits in the Transmission SolenoidlTRS Assembly har
ness connector. 

Is the resistance below 5.0 ohms between the (T60) OD Sole
noid Control circuit and any other circuit(s) in the Transmis
sion SolenoidlTRS Assembly harness connector? 

Yes »Repair the (T60) 00 Solenoid Control circuit for a short to 
another circuit(s). 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 6 
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6. CHECK THE (T60) 00 SOLENOID CONTROL CIRCUIT FOR AN OPEN 

Connect Miller tool #8815 to the PCM C4 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller special tool #8815 
to perform diagnosis. 
Measure the resistance of the (T60) 00 Solenoid Control circuit 
between the Transmission SolenoidfTRS Assembly harness connector 
to the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T60) 00 Solenoid Control circuit for an open. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 7 

[D] 
3 

12 

16 

9 

16 

24 

31 

ASSEMBLY· 

mANSMIBStON 

SOLENOIDrrR8 

( •. 7L) 

1 

Loooooo 
0000000 

00000000 

0000000 

0,0000000 

PCMptNOUT 

BOX 8815 

7. CHECK THE (T60) 00 SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T60) 00 Solenoid 
Control circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T60) 00 Solenoid Control circuit for a short to 
ground. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
QUICK LEARN. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 
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P0765-UD SOLENOID CIRCUIT 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 
The Transmission Control System uses six electronically controlled solenoids that anow hydraulic fluid to be applied 
to various friction elements (clutches), which enables the gear requested. The continuity of each solenoid circuit is 
periodically tested. Each inactive solenoid is turned on for a few milliseconds, then off. Each active solenoid is 
turned off for a few milliseconds, then on. This pulsing of voltage to the solenoid causes an inductive spike which 
can be sensed by the Transmission Control System. If an inductive spike is not sensed by the Transmission Control 
System during the continuity check, it is tested again. If the test fails three consecutive times. the appropriate Diag
nostic Trouble Code (DTC) is set. If the solenoid test is run in response to a gear ratio or pressure switch error, one 
failure will result in setting the appropriate DTC . 

• When Monitored: 
Initially at power-up, then every 10 seconds thereafter. The solenoid circuits will also be tested immediately 
after a gear ratio or pressure switch error is detected. 

• Set Condition: 
After three consecutive solenoid continuity test failures, or one failure if test is run in response to a gear ratio 
or pressure switch error. NOTE: This DTC is strictly an electrical fault and cannot be caused by any inter
nal transmission failure other than an open in the Transmission SolenoidlTRS Assembly. If the Trans
mission SolenoidlTRS Assembly is in need of replacement - do not replace the Valve Body. 

Possible Causes 

RELATED DTCS PRESENT 

(TS9) UD SOLENOID CONTROL CIRCUIT SHORT TO OTHER CIRCUITS 

(T59) UD SOLENOID CONTROL CIRCUIT OPEN 

(T59) UD SOLENOID CONTROL CIRCUIT SHORT TO GROUND 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 .. TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFEl545RFE .. STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK DTCS 

With the scan tool, check DTCs. 

Are there any TIPM TCM Power Control Circuit or TCM Power Input DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF P0765 IS PRESENT 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the scan tool, clear Transmission DTes. 
With the scan tool, actuate the UD Solenoid. 
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Monitor the UD Solenoid LED on the Transmission Simulator. 

Did the UD Solenoid LED on the Transmission Simulator blink on and off? 

Yes »Go to 3 

No »Go to 5 

3. CHECK THE TRANSMISSION SOLENOIDITRS ASSEMBLY 

With the Transmission simulator still connected, continue to actuate the UD solenoid for 2 minutes. 
After 2 minutes of actuation, with the scan tool, stop the actuation and check for transmission DTCs. 

Did the DTC P0765 reset during the actuation test? 

Yes »Go to 5 

No »Go to 4 

4. WIGGLE TEST WITH TRANSMISSION SIMULATOR 

With the Transmission simulator still connected, continue to actuate the UD solenoid for another 2 minutes while 
wiggling the related wiring harness and connectors. 
With the scan tool, stop the actuation and check for transmission DTCs. 

Did the DTC P0765 reset during the actuation test? 

Yes »Repair wiring harness or connectors as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the Service Information. Note: Do NOT replace 
the entire Valve Body. (Refer to 21 - TRANSMISSIONfTRANSAXLElAUTOMATIC - 45RFEl545RFEI 
TRANS SOLENOIDfTRS ASSY - REMOVAL) 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLElAUTOMATfC - 45RFE/545RFE - STANDARD PROCEDURE) 

5. CHECK THE (T59) UD SOLENOID CONTROL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the rock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM harness connectors. 
Measure the resistance between the (T59) UD Solenoid Control circuit 
and all other circuits in the Transmission SolenoidlTRS Assembly har
ness connector. 

Is the resistance below 5.0 ohms between the (T59) UD Sole
noid Control circuit and any other circuit(s) in the Transmis
sion SolenoidfTRS Assembly harness connector? 

Yes »Repair the (TS9) UD Solenoid Control circuit for a short to 
another circuit{s). 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 6 
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6. CHECK THE (T59) UD SOLENOID CONTROL CIRCUIT FOR AN OPEN 

Connect Miller tool #8815 to the PCM C4 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (TS9) UD Solenoid Control circuit 
between the Transmission SolenoidJTRS Assembly harness connector 
and the appropriate terminal of Miner tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T59) UD So\enoid Control circuit for an open. 
Perform 45RFEJ545RFE TRANSM'SSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONJTRANSAXlEJAUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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7. CHECK THE (T59) UD SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 
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P0770-4C SOLENOID CIRCUIT 
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DR -----AUTOMATIC TRANSMISSION - 545RFE .. ELECTRICAL DIAGNOSTICS 21 - 617 

Theory of Operation 
The Transmission Control System uses six electronically controlled solenoids that allow hydraulic fluid to be applied 
to various friction elements (clutches), which enables the gear requested. The continuity of each solenoid circuit is 
periodically tested. Each inactive solenoid is turned on for a few milliseconds, then off. Each active solenoid is 
turned off for a few milliseconds, then on. This pulsing of voltage to the solenoid causes an inductive spike which 
can be sensed by the Transmission Control System. If an inductive spike is not sensed by the Transmission Control 
System during the continuity check, it is tested again. 11 the test fails three consecutive times, the appropriate Diag
nostic Trouble Code (DTC) is set. If the solenoid test is run in response to a gear ratio or pressure switch error, one 
failure wil\ result in setting the appropriate DTC . 

• When Monitored: 
Initially at power-up, then every 10 seconds thereafter. The solenoid Circuits will also be tested immediately 
after a gear ratio or pressure switch error is detected . 

• Set Condition: 
After three consecutive solenoid continuity test failures, or one failure if test is run in response to a gear ratio 
or pressure switch error. NOTE: This OTC is strictly an electrical fault and cannot be caused by any inter
nal transmission failure other than an open in the Transmission SolenoidlTRS Assembly. If the Trans
mission SolenoidlTRS Assembly is in need of replacement - do not replace the Valve Body. 

Possible Causes 

RELATED DTCS PRESENT 

(T259) 4C SOLENOID CONTROL CIRCUIT SHORT TO OTHER CIRCUITS 

(T259) 4C SOLENOID CONTROL CIRCUIT OPEN 

(T259) 4C SOLENOID CONTROL CIRCUIT SHORT TO GROUND 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEJ545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONlTRANSAXLEIAUTOMATIC - 45RFEl545RFE • STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK DTCS 

With the scan tool , check DTCs. 

Are there any TIPM TCM Power Control Circuit or TCM Power Input OTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK TO SEE IF pono IS PRESENT 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the scan tool, clear Transmission DTes. 
With the scan tool I actuate the 4C Solenoid. 
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Monitor the 4C Solenoid LED on the Transmission Simulator. 

Did the 4C Solenoid LED on the Transmission Simulator blink on and off? 

Yes »Go to 3 

No »Go to 5 

3. CHECK THE TRANSMISSION SOLENOIDITRS ASSEMBLY 

With the Transmission simurator still connected, continue to actuate the 4C solenoid for 2 minutes. 
After 2 minutes of actuation, with the scan tool, stop the actuation and check for transmission DTCs. 

Did the DTC P0770 reset during the actuation test? 

Ves »Go to 5 

No »Go to 4 

4. WIGGLE TEST WITH TRANSMISSION SIMULATOR 

With the Transmission simulator still connected, continue to actuate the 4C solenoid for another 2 minutes while 
wiggling the related wiring harness and connectors. 
With the scan toolt stop the actuation and check for transmission DTCs. 

Did the DTC P0770 reset during the actuation test? 

Ves »Repair wiring harness or connectors as necessary. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the Service Information. Note: Do NOT replace 
the entire Valve Body. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFE/S45RFE/ 
TRANS SOLENOIDITRS ASSY - REMOVAL) 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSrON! 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE • STANDARD PROCEDURE) 

5. CHECK THE 4C SOLENOID CONTROL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simufator, Miller tool #8333. 
Disconnect the PCM harness connectors. 
Measure the resistance between the (T259) 4C So'enoid Control circuit 
and all other circuits in the Transmission SolenoidfTRS Assembly har
ness connector. 

Is the resistance below 5.0 ohms between the (T2S9) 4C Sole .. 
noid Control circuit and any other circuit(s) in the Transmis .. 
sion SolenoidITRS Assembly harness connector? 

Yes »Repair the (T259) 4C Solenoid Control circuit for a short to 
another circuit(s). 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 
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6. CHECK THE (T259) 4C SOLENOID CONTROL CIRCUIT FOR AN OPEN 

Connect Miller tool #8815 to the PCM C4 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller special tool #8815 
to perform diagnosis. 
Measure the resistance of the (T259) 4C Solenoid Control circuit 
between the Transmission SolenoidrrRS Assembly harness connector 
and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes 

No 

» Repair the (T259) 4C Solenoid Control circuit for an open. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTO
MATIC - 45RFEJ545RFE - STANDARD PROCEDURE) 
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7. CHECK THE (T259) 4C SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T259) 4C Solenoid 
Control circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T259) 4C Solenoid Control circuit for a short to 

No 

ground. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

» Using the schematics as a guide~ check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
QUICK LEARN. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLElAUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 
The Transmission system uses five pressure switches to monitor the fluid pressure in the UR, 2C, 4C, UD, and 00 
clutch circuits. The pressure switches are continuously monitored for the correct states in each gear as shown . 

• When Monitored: 
Continuously with the ignition on and engine running . 

• Set Condition: 
The DTC will set if the UR Pressure Switch reads open or closed at the wrong time in a given gear. 

Possible Causes 

LOSS OF PRIME AND/OR TIPM DTC PRESENT 

LOW FLUID LEVEL 

LOW LINE PRESSURE 

REVERSE CARRIER SNAP RING DISLODGED 

CRACKED OR MISINSTALLED PRIMARY OIL FILTER OR FILTER SEAL 

STICKING MAIN REGULATOR VALVE IN PUMP VALVE BODY 

NO.1 CHECK BALL CUT OR DAMAGED 

WIRING AND CONNECTORS 

(TSO) UR PRESSURE SWITCH SENSE CIRCUIT OPEN 

(TSO) UR PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 

(TSO) UR PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

TRANSMISSION SOLENOIDrrRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

GEAR UR 2C 4C UD OD 

REVERSE OPEN OPEN OPEN OPEN OPEN 

PIN CLOSED** OPEN OPEN OPEN OPEN 

1ST CLOSED* OPEN OPEN CLOSED OPEN 

2ND OPEN CLOSED OPEN CLOSED OPEN 

2ND PRIME OPEN OPEN CLOSED CLOSED OPEN 

3RD OPEN OPEN OPEN CLOSED CLOSED 

4TH OPEN OPEN CLOSED OPEN CLOSED 

5TH OPEN CLOSED OPEN OPEN CLOSED 

""UR is closed if output speed is below 1 00 rpm in Drive and Manual 2. UR is closed in Manual 1. 

**May be open when rolling in Neutral or at low oil temperatures. 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

Ignition on, engine not running. 
With the scan tool. read DTCs. 

Are there any Loss of Prime andlor TIPM TCM Power Control Circuit DTCs present? 

Yes »Refer to the Transmission category and periorm the appropriate symptom. If the DTC P0944 is present, 
periorm its respective test first. 

No »Go to 2 
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2. CHECK IF THE CONDITION P0841 IS PRESENT 

scan tool, check Event Data for P0841. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

Does the Event Data show the DTC P0841? 

Yes »Go to 3 

No »Refer to the Transmission category and perform diagnostics for the DTC reported in the Event Data. 

3. CHECK IF THE DTC SET IN REVERSE 

In the Event Data recorded earlier, does the Event Data show the DTC P0841 set while in Reverse? 

Yes »Go to 10 

No »Go to 4 

4. CHECK IF THE UR PRESSURE SWITCH IS CLOSED 

In the Event Data recorded earlier, does the Event Data show the UR Pressure Switch reading CLOSED 
when the DTC P0841 was set? 

Yes »Go to 5 

No »Go to 14 

5. CHECK THE PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
Turn the Pressure Switch selector to UR on the Transmission Simulator. 
With the scan tool, monitor the UR Pressure Switch state while pressing the Pressure Switch Test button on the 
Transmission Simulator. 

Did the UR Pressure Switch state change from open to closed while pressing the Pressure Switch Test 
button on the Transmission Simulator? 

Yes »Go to 6 

No »Go to 10 

6. CHECK FOR POOR WIRING AND CONNECTIONS 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 7 
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7. CHECK IF THE DTC SET IN FIRST GEAR 

In the Event Data recorded earlier, does the Event Data show the Present Gear as first gear when the DTC 
P0841 was set ? 

Yes »Go to 8 

No »Replace the Transmission SolenoidlTRS Assembly per the Service Information. (Refer to 21 • TRANS-
MISSIONITRANSAXLEIAUTOMATIC - 45RFE/545RFEITRANS SOLENOIDITRS ASSY - REMOVAL) 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

8. CHECK IF THE NO.1 CHECK BALL IS CUT OR DAMAGED 

Turn the ignition off to the lock position. 
Remove the Transmission Valve Body per the Service Information. 
Check the No.1 Check Ball for any possible cuts or damage. 

Is the No.1 Check Ball cut or damaged? 

Yes »Replace the No.1 Check Ball and check for clutch debris in the transmission oil pan. If there is exces-
sive debris, perform internal repairs to the UR Clutch assembly. Refer to the Service Information for 
proper repair procedures. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 9 

9. CHECK IF THE REVERSE CARRIER SNAP RING IS DISLODGED AND THE TRANSMISSION SOLENOIDI 
TRS ASSEMBLY 

Looking through the windows in the bottom of the case, check whether the snap ring at the front of the Reverse 
(center) Carrier has dislodged. 

NOTE: It may be necessary to pry the Input Annulus Gear Shell rearward to check this snap ring. 

Is the Reverse Carrier Snap Ring dislodged? 

Yes »Repair as necessary. 

Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 • TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the Service Information. (Refer to 21 - TRANS-
MISSIONITRANSAXLE/AUTOMATIC - 45RFE/545RFEITRANS SOLENOIDITRS ASSY - REMOVAL) 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 
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1 o. CHECK THE (T50) UR PRESSURE SWITCH SENSE CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333 if connected in 
a previous step or disconnect the Transmission SolenoidfTRS Assembly 
harness connector. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 

NOTE: Check connectors .. Clean/repair as necessary. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T50) UR Pressure Switch Sense circuit 
between the SolenoidfTRS Assembly harness connector and the appro
priate terminal of the Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T50) LJR Pressure Switch Sense circuit for an 
open. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTO
MATIC - 45RFE/S45RFE - STANDARD PROCEDURE) 

No »Go to 11 
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11. CHECK THE UR PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (TSO) LJR Pressure 
Switch Sense circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (TSO) LJR Pressure Switch Sense circuit for a 
short to ground. 
Perform 4SRFElS4SRFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTO
MATIC - 45RFE/54SRFE - STANDARD PROCEDURE) 

No »Go to 12 
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12. CHECK THE PCM POWERS AND GROUNDS 

Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 13 

13. ROAD TEST THE VEHICLE 

With the scan tool, clear the DTC and road test the vehicle. 
Try to duplicate the conditions in which the DTC originally set using the Event Data recorded earlier. 

Did the DTC P0841 reset? 

Ves »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 17 

14. CHECK FOR LOW LINE PRESSURE 

In the Event Data recorded earlier, compare the Line Pressure and the Desired Line Pressure. 

Is the Line Pressure less than 40 psi, and significantly below the Desired Line Pressure? 

Yes »Repair as necessary to correct low line pressure. Check for low fluid level. Check the Primary Oil Filter 
seal for a split, crack, or improperly installed. Refer to the Service Information for the proper installation 
procedure. If the fluid level and Primary Oil Filter are OK, check the Main Regulator Valve in the Oil 
Pump per the Service Information. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 15 

15. CHECK THE (T50) UR PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

,Turn the ignition off to the lock position. 
Disconnect the Transmission SolenoidlTRS Assembly harness connec
tor. 

Disconnect all PCM harness connectors. 
Measure the resistance between the (T50) VR Pressure Switch Sense 
circuit and all other circuits in the Transmission SolenoidlTRS Assembly 
harness connector. 

Is the resistance below 5.0 ohms between the (T50) UR Pres
sure Switch Sense circuit and any other circuit(s) in the Trans
mission SolenoidlTRS Assembly harness connector? 

Ves »Repair the (TSO) VR Pressure Switch Sense circuit for a 
short to another circuit(s). 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 16 
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16. ROAD TEST THE VEHICLE 

With the scan tool, clear the DTC and road test the vehicle. 
Try to duplicate the conditions in which the DTC originally set using the Event Data recorded earlier. 

Did the DTC P0841 reset? 

Yes »Replace the Transmission SolenoidfTRS Assembly per the Service Information. (Refer to 21 - TRANS-
MISSfONfTRANSAXLEIAUTOMATIC - 45RFE/545RFEfTRANS SOLENOIDfTRS ASSY - REMOVAL) 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 17 

17. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATtC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0845-2C HYDRAULIC PRESSURE TEST 
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Theory of Operation 
The Transmission Control System tests the pressure switches when they are off. The test verifies that the switches 
are operational (They will close with pressure applied). The Transmission Control System verifies that the switch 
closes when the corresponding element is applied. If a switch fails to close, it is re-tested. If it fails the second test, 
the DTC will set, the MIL will illuminate and the transmission system will default to the orderly Shutdown routine . 

• When Monitored: 
In any forward gear with engine speed above 1000 rpm shortly after a shift and every minute thereafter . 

• Set Condition: 
After a shift into a forward gear, with engine speed above 1000 rpm. the PCM momentarily turns on element 
pressure to the Clutch circuits that don't have pressure to identify the correct Pressure Switch closes. If the 
Pressure Switch does not close 2 times, the DTC sets. 

LINE PRESSURE SENSOR 

TRANSMISSION FLUID CONTAMINATION 

RELATED DTCS PRESENT 

TRANSMISSION SOLENOIDrrRS ASSEMBLY 

EXCESSIVE DEBRIS IN OIL PAN 

Possible Causes 

POOR LINE PRESSURE SENSOR CONNECTION 

(T147) 2C PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

(T147) 2C PRESSURE SWITCH SENSE CIRCUIT SHORT TO ANOTHER CIRCUIT 

(F856) 5-VOLT SUPPLY CIRCUIT OPEN 

(F856) 5-VOLT SUPPLY CIRCUIT SHORT TO GROUND 

EXTRA CHECK BALL IN PASSAGE DOWNSTREAM FROM #7 BALL POCKET 

TRANSMISSION SOLENOIDrrRS ASSEMBLY 

INTERNAL TRANSMISSION 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC • 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. DETERMINING IF RELATED OTCS ARE PRESENT 

With the scan tool, read DTCs. 

Are there any Loss of Prime, TCM Power Input, Line Pressure Sensor and/or TIPM TCM Power Control 
Circuit DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. If the DTC P0944-LOSS OF 
PRIME is present, perform its respective test first. 

No »Go to 2 
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2. CHECK IF THE oTC P0755 IS PRESENT 

With the scan tool, read DTCs. 

Is the DTC P0755 also present? 

Yes »Refer to the symptom list and perform diagnostics for P0755-2C SOLENOID CIRCUIT. 

No »Go to 3 

3. CHECK IF THE DTCS P0732, P0733 ANDIOR P0846 ARE PRESENT 

With the scan tool, read DTCs. 

Are the OTCs P0732, P0733, and/or P0846 present also? 

Yes »Go to 12 

No »Go to 4 

4. CHECK IF THE DTC IS CURRENT 

With the scan tool, read OTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this oTC? 

Yes »Go to 5 

No »Go to 15 

5. CHECK IF THE LINE PRESSURE STAVS THE SAME 

Start the engine. 
Warm the transmission to 820 C or 1800 F. 
Firmly apply the brakes. 
With the scan tool, monitor the Line Pressure during the following step. 
Move the shift lever to each gear position, pausing momentarily in each position and record the line pressure read· 
ing. Allow the pressure to stabilize for at least 5 seconds in each range. 

Did the line pressure remain at a steady value between 585 and 655 kPa (85 and 95 psi) in each posi
tion? 

Ves »Go to 6 

No »Go to 10 

6. CHECK THE LINE PRESSURE SENSOR CONNECTION 

Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure white firmly pushing the Transmission Line Pressure Sensor connector 
inwards towards the Transmission. 

Did the Line Pressure reading on the scan tool CHANGE to about 207 kPa (30 psi) or 0.7 volts when 
the connector was pushed inward? 

Ves »Disconnect and properly reconnect the Line Pressure Sensor connector. Inspect terminals and repair as 
necessary. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 7 
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7. CHECK THE LINE PRESSURE SENSOR OPERATION 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
With the Transmission Simulator select the "OFF" position on the "Input/Output Speed" switch. 
Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure while turning the Pressure Switch selector to each of the 3 line pres
sure positions on the Transmission Simulator. 

NOTE: All three scan tool Line Pressure readings should be steady and :t:14 kPa (2.0 psi) of the reading 
specified on the Transmission Simulator. 

Did the scan tool Line Pressure readings match the specified readings on the Transmission Simulator 
and remain steady in all three positions? 

Yes »Replace the Line Pressure Sensor per the Service Information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 8 

8. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock pOSition. 
Disconnect Transmission Simulator. 
Disconnect the PCM C1 harness connector and connect Miller tool 
#8815. 

CAUTION: 00 not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (F856) 5-volt Supply circuit between the 
Line Pressure Sensor harness connector and the appropriate terminal 
of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for an open. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 
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9. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (F856) 5-volt Supply 
circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for a short to ground. 

No 

Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to aU power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLElAUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

1 o. COMPARE SCAN TOOL TO PRESSURE GAUGE 

Turn the ignition off to the lock position. 
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Connect the Line Pressure Adapter, Miller tool #8259 and 0-300 psi Test Gauge, Miller tool #C-3293-SP. Refer to 
the Service Information for proper installation procedure. 

CAUTION: Apply parking brake. 
Start the engine. 
In the following steps, compare the scan tool Une Pressure to the Pressure Gauge readings in each gear. 

CAUTION: Do not overheat transmission. 
With the gear selector in park. raise the rpm to 1500. and compare line pressure readings. 
Firmly apply the brakes, move the gear selector into reverse, raise the rpm to 1500, and compare the line pressure 
readings. 
Firmly apply the brakes, move the gear selector into drive, raise the rpm to 1500, and compare the line pressure 
readings. 

Did the scan tool Line Pressure readings match the Pressure Gauge readings :t 10 psi? 

Yes »Go to 11 

No »Replace the Line Pressure Sensor per the Service Information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 
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11. CHECK THE WIRING AND CONNECTORS 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Remove the Line Pressure Adapter, Miller tool #8259 and 0-300 psi Test Gauge, Miller tool #C-3293-SP. 
Install the Transmission Simulator, Miller tool #8333. 
On the Transmission Simulator, turn the Pressure Switch selector switch to 2C. 
Ignition on, engine not running. 

With the scan tool, monitor the 2C Pressure Switch state while pressing and holding the Pressure Switch test button 
and wiggling the wire harness and connectors that pertain to the 2C Pressure Switch. 

Did the 2C Pressure Switch state change to closed and remain closed white wiggling the wires? 

Yes »Go to 12 

No »Go to 14 

12. CHECK FOR EXCESSIVE DEBRIS 

Turn the ignition off to the lock position. 
Remove the Transmission Simulator, Miller tool #8333. 
Remove and inspect the Transmission Oil Pan per the Service Information. 

Does the Transmission Oil Pan contain excessive debris or contamination? 

Yes »Repair the cause of the excessive debris in the Transmission Oil Pan. Refer to the Service Information 
for the proper procedures. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 13 

13. CHECK THE 2C HYDRAULIC CLUTCH CIRCUIT 

Remove the Valve Body and air check the 2C clutch hydraulic Circuit, in the 2C/4C clutch retainer, for leakage per 
the Service Information. 

NOTE: The 2C hydraulic clutch circuit contains a small bleed orifice, a small amount of air leakage is nor
mal. 

Was there excessive air leakage noticed during the air check? 

Yes »Repair as necessary. Check the 2C clutch piston, piston seals and bleed orifice assembly. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 . TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFEi545RFE - STANDARD PROCEDURE) 

No »Disassemble and inspect the Valve Body and repair as necessary. Inspect the 2C Accumulator piston 
and seals. Check for an extra check ball downstream from the #7 check ball pocket and repair as nec
essary. If no problems are found in the Valve Body, replace the Transmission SolenoidlTRS Assembly 
per the Service Information. 
Perform 45RFEJ545RFE TRANSMISSION VERIFrCATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC • 45RFE/545RFE - STANDARD PROCEDURE) 
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14. CHECK THE (T147) 2C PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Disconnect all PCM harness connectors. 
Disconnect the Transmission SolenoidfTRS Assembly harness connec
tor. 

NOTE: Make sure the Transmission SolenoidfTRS Assembly har
ness connector is disconnected. 
Measure the resistance between the (T147) 2C Pressure Switch Sense 
circuit and all other circuits in the Transmission SolenoidfTRS Assembly 
harness connector. 

Is the resistance below 5.0 ohms between the (T147) 2C Pres
sure Switch Sense circuit and any other circuit(s) in the Trans~ 
mission SolenoidlTRS Assembly harness connector? 

Yes »Repair the (T147) 2C Pressure Switch Sense circuit for a 
short to another circuit(s). 
Perform 45RFEl545RFE TRANSMISSION VERI FICATION 
TEST. 
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No »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSM'SS'ONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

15. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTe are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
If the Event Data shows the DTC P0845 set while the Line Pressure was significantly below the Desired Line Pres
sure reading, check for causes of low line pressure (low fluid level, broken or mis-installed primary oil filter or filter 
seal, sticking Main Regulator Valve in the Pump Valve Body etc.). If the data shows the DTC set while the Line 
Pressure reading was significantly higher than the Desired Line Pressure, check the Line Pressure Sensor and 
related wiring. 

Where there any problems found? 

Yes »Repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The Transmission system uses five pressure switches to monitor the fluid pressure in the UR, 2C, 4C, UD, and OD 
clutch circuits. The pressure switches are continuously monitored for the correct states in each gear as shown. 

• When Monitored: 
Continuously with the ignition on, engine running, with the transmission in gear. 

• Set Condition: 
The DTC is set if the 2C Pressure Switch reads open or closed at the wrong time in a given gear. 

Possible Causes 

RELATED DTCS PRESENT 

(T147) 2C PRESSURE SWITCH SENSE CIRCUIT OPEN 

(T147) 2C PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 

(T147) 2C PRESSURE SWITCH SENSE CIRCUIT SHORT TO OTHER CIRCUITS 

EXCESSIVE FLUID LEAKAGE IN 2C CLUTCH CIRCUIT 

NO.5 AND/OR NO.7 CHECK BALL CUT OR DAMAGED 

EXTRA CHECK BALL DOWNSTREAM OF THE NO.7 CHECK BALL POCKET 

LOW LINE PRESSURE 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

WIRING AND CONNECTORS 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONrrRANSAXLEIAUTOMATIC .. 45RFEl545RFE - STANDARD PROCEDURE) 

GEAR UR 2C 4C UD OD 

REVERSE OPEN OPEN OPEN OPEN OPEN 

PIN CLOSED** OPEN OPEN OPEN OPEN 

1ST CLOSED* OPEN OPEN CLOSED OPEN 

2ND OPEN CLOSED OPEN CLOSED OPEN 

2ND PRIME OPEN OPEN CLOSED CLOSED OPEN 

3RD OPEN OPEN OPEN CLOSED CLOSED 

4TH OPEN OPEN CLOSED OPEN CLOSED 

5TH OPEN CLOSED OPEN OPEN CLOSED 

·UR is closed if output speed is below 100 rpm in Drive and Manual 2. UR is closed in Manual 1. 

*""May be open when rolling in Neutral or at low oil temperatures. 

Diagnostic Test 

1 . CHECK FOR RELATED DTCS 

With the scan tool, read DTCs. 

Are there any TCM Power Input or rlPM rCM Power Control Circuit DrCs present? 

Ves »Refer to the Transmission category and perform the appropriate symptom. (Refer to 21 - TRANSMIS-
SIONITRANSAXLEIAUTOMATIC - 45RFE/545RFE - DIAGNOSIS AND TESTING) 

No »Go to 2 
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2. CHECK IF THE DTC DATA SHOWS THE CURRENT DTC 

With the scan tool, read and record the Transmission Event Data. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

Does the Event Data show data for DTC P0846? 

Yes »Go to 3 

No »Refer to the Transmission category and perform the appropriate symptom shown in the Event Data. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

3. CHECK IF MULTIPLE DTCS ARE PRESENT 

With the scan tool, check for other transmission DTCs. 

Are there two or more related pressure switch rationality DTCs present in addition to P0846? 

Yes »Go to 4 

No »Go to 7 

4. CHECK IF ALL THE PRESSURE SWITCHES READ CLOSED 

In the Event Data recorded earlier, do all the pressure switches read CLOSED in the Event Data for 
P0846? 

Yes »Refer to Transmission category and perform diagnostics for P0882. 

No »Go to 5 

5. CHECK IF ALL THE PRESSURE SWITCHES READ OPEN 

In the Event Data recorded earlier, do all the pressure switches read OPEN? 

Yes »Go to 6 

No »Go to 7 

6. CHECK FOR LOW LINE PRESSURE 

In the Event Data recorded earlier, is the Line Pressure less than 40 psi, and significantly below the 
Desired Line Pressure? 

Yes »Repair as necessary to correct low line pressure. Check fluid level and adjust as necessary. If fluid level 
is OK, check the Primary Oil Filter seal for a split, crack, or improperly installed. If the filter and seal are 
OK, check the Main Regulator Valve in the Oil Pump. Refer to the Service Information for the above 
procedures. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the Service Information. (Refer to 21 - TRANS-
MISSIONITRANSAXLEIAUTOMATIC - 45RFEl545RFEITRANS SOLENOIDITRS ASSY - REMOVAL) 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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7. CHECK IF THE DTC SET IN PARK, NEUTRAL, OR REVERSE 

In the Event Data recorded earlier, does the Event Data show the DTC P0846 set in Park, Neutral, or 
Reverse? 

Yes »Go to 12 

No »Go to 8 

8. CHECK IF THE 2C PRESSURE SWITCH READS CLOSED 

In the Event Data recorded earlier, does the Event Data show the 2C Pressure SWitch reading CLOSED? 

Yes »Go to 10 

No »Go to 9 

9. CHECK THE LINE PRESSURE 

In the Event Data recorded earlier, is the Line Pressure less than 40 pSi, and significantly below the 
Desired Line Pressure? 

Yes »Repair as necessary to correct low 'ine pressure. Check fluid level and adjust as necessary. If fluid level 
is OK, check the Primary Oil Filter seal for a split, crack, or improperly installed: If the filter and seal are 
OK, check the Main Regulator Valve in the Oil Pump. Refer to the Service Information for the above 
procedures. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 15 

1 O. CHECK THE PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the Transmission Simulator, turn the Pressure Switch selector switch to the 2C position. 
With the scan tool, monitor the 2C Pressure Switch while pressing the Pressure Switch test button on the Trans
mission Simulator. 

Did the state of the 2C Pressure Switch change while pressing the Pressure Switch Test button? 

Yes »Go to 11 

No »Go to 12 

11. CHECK THE TRANSMISSION SOLENOIDITRS ASSEMBLY 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 

Where there any problems found? 

Yes »Repair as necessary. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. 

No »Replace the Transmission SolenoidffRS Assembly per the Service Information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 
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12. CHECK THE (T147) 2C PRESSURE SWITCH SENSE CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM C4 harness connector. 
Connect Miller tool #8815 to the PCM C4 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T147) 2C Pressure Switch Sense circuit 
between the Transmission SolenoidfTAS Assembly harness connect 
and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T147) 2C Pressure Switch Sense circuit for an 
open. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 13 

[] 
12 

16 

15 

ASSEMBLY-
TRANSMISSION 

80LENOIDITRS 

(4.7L) 

30 

0000001 
9 000000 

16 OOOOOOC) 

24 
000000 

00000000 

31 

PCMPlNOUT 

BOX 8815 

13. CHECK THE 2C PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T147) 2C Pressure 
Switch Sense circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T147) 2C Pressure Switch Sense circuit for a 
short to ground. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 14 
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14. CHECK THE (T147) 2C PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Measure the resistance between the (T147) 2C Pressure Switch Sense 
circuit and all the other circuits in the Transmission SolenoidfTRS 
Assembly harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Repair the (T147) 2C Pressure Switch Sense circuit for a 
short to another circuit(s). 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLElAUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLElAUTO-
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

15. CHECK IF THE #5 AND/OR #7 CHECK BALL IS CUT OR DAMAGED 

Turn the Ignition off to the lock position. 
Remove the Valve Body Assembly per the Service Information. 
Inspect the No.5 and No.7 check balls for any cuts or damage. 
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Inspect the 2C accumulator piston and seals and also the 2C tower seal on top of the valve body. Refer to the 
Service Information. 

Where there any problems found? 

Ves »Repair as necessary. Check for excessive clutch debris in the transmission oil pan. If excessive clutch 
debris is present, repair 2C clutch as necessary. Refer to the Service Information for proper repair pro
cedures. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATlON TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 16 

16. CHECK FOR EXCESSIVE FLUID LEAKAGE WITHIN THE 2C CLUTCH CIRCUIT 

Air check the 2C Clutch hydraulic circuit. Refer to the Service Information. 

NOTE: This hydraulic clutch circuit contains a small bleed orifice. Small leakage is considered normal. 

Was there excessive air leakage in the 2C Clutch hydraulic circuit? 

Yes »Repair as necessary. Refer to the Service Information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. 

No »Replace the Transmission SolenoidfTRS Assembly per the Service Information. (Refer to 21 - TRANS-
MISSIONffRANSAXLElAUTOMATIC - 45RFEl545RFElTRANS SOLENOIDfTRS ASSY - REMOVAL) 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 
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Theory of Operation 
Line pressure is measured by the Line Pressure Sensor (LPS) and regulation is achieved by changing the duty 
cycle of the Pressure Control Solenoid (PCS) controlled by the Transmission Control System. (5% duty cycle = 
solenoid off = Max line pressure, 62% duty cycle == solenoid on = Min line pressure). The Transmission Control 
System calculates the desired line pressure based on inputs from both the engine and transmission. 

The Transmission Control System calculates torque input to the transmission and uses it as the primary input to the 
desired line pressure calculation. This is called Torque Based Line Pressure. In addition, the line pressure is set to 
a preset level 827 or 931 kPa (120 or 135 psi) during shifts and in Park and Neutral to ensure Consistent shift 
quality_ The actual line pressure is continuously being compared to the desired (target) line pressure. If the actual 
line pressure is conSistently lower than the target while driving. the line pressure low DTC POS68 will set. 

• When Monitored: 
Continuously while driving in a forward gear . 

• Set Condition: 
The PCM continuously monitors Actual Line Pressure and compares it to Desired Line Pressure. If the Actual 
Line Pressure is more than 15 psi below Desired Line Pressure for 3.5 seconds continuously, this DTC will set. 

CHECK FOR RELATED DTCS 

LOW FLUID LEVEL 

(F856) 5-VOLT SUPPLY CIRCUIT OPEN 

Possible Causes 

POOR LINE PRESSURE SENSOR CONNECTION 

(F856) 5-VOLT SUPPLY CIRCUIT SHORT TO GROUND 

(F856) 5-VOLT SUPPLY CIRCUIT SHORT TO VOLTAGE 

(T118) PRESSURE CONTROL SOLENOID CONTROL CIRCUIT SHORT TO ANOTHER CIRCUIT 

INTERNAL TRANSMISSION 

LINE PRESSURE SENSOR 

CRACKED, PLUGGED, OR MIS-INSTALLED PRIMARY OIL FILTER 

LOOSE COOLER RETURN SPIN ON FILTER (IF EQUIPPED) 

STUCK OR STICKING MAIN REGULATOR VALVE 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONrrRANSAXLElAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, read DTCs. 

Is the DTC P0933 present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 
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2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 3 

No »Go to 11 

3. CHECK THE LINE PRESSURE SENSOR CONNECTION 

Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure while firmly pushing the Transmission Line Pressure Sensor connector 
inwards towards the Transmission. 

Did the Line Pressure reading on the scan tool CHANGE to about 207 kPa (30 psi) or 0.7 volts when 
the connector was pushed inward? 

Yes (value was higher and changed to 207 kPa (30 psi) or 0.7 volts) 
Disconnect and properly reconnect the Line Pressure Sensor connector. Inspect terminals and repair as 
necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No (value is higher than 207 kPa (30 psi) or 0.7 volts and did not change or the value was already 207 kPa 
(30 psi) or 0.7 volts and did not change) 

Go to 4 

4. CHECK THE PCM AND WIRING 

Turn th.e ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 
WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
With the Transmission Simulator select the "OFF" position on the "Input/Output Speed" switch. 

Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure during the following steps. 
Using the Transmission Simulator, set the rotary knob to each of the 3 line pressure positions. 

NOTE: All three scan tool Line Pressure readings should be steady and :t 14 kPa (2.0 psi) or 0.1 volts of the 
reading specified on the Transmission Simulator. 

Did the Line Pressure read within :t 14 kPa (2.0 psi) or 0.1 volts in all three positions? 

Ves »Go to 5 

No »Go to 7 
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5. CHECK THE LINE PRESSURE SENSOR 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333 and reconnect all previously disconnected connectors. 
Install the Line Pressure Adaptor, Miller tool #8259, and the Pressure Gauge, Miller tool #C-3293, 0 to 2000 kPa (0 
to 300 psi). 
Start the engine in park. 
Monitor the line pressure readings of both the scan tool and the pressure gauge and compare the two readings. 

Is the line pressure gauge reading within 34 kPa (5 psi) of the scan tool reading? 

Yes »Go to 6 

No »Replace the Line Pressure Sensor per the Service Information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

6. CHECK FOR A PLUGGED TRANSMISSION OIL FILTER 

Turn the ignition off to the lock position. 
Remove and inspect the Transmission Oil Pan for excessive debris per the Service Information. 
Remove and inspect the Primary Oil Filter per the Service Information. 

NOTE: Make sure the Primary Transmission Oil Filter and/or O-ring is not cracked or split. 

Does the Oil Pan contain excessive debris and/or is the Primary Oil Filter cracked or plugged? 

Yes »Repair the plugged, cracked, or split Primary Transmission Oil Filter and/or O-ring. If the Primary Trans-
mission Oil Filter is plugged refer to the Service Information for the proper Hydraulic repair procedure. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Repair internal transmission and inspect the Transmission Oil Pump per the Service Information and 
replace if necessary. If no problem is found, replace the SolenoidlTRS Assembly. 

Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

7. CHECK THE (F856) 5 .. VOLT SUPPLY CIRCUIT FOR A SHORT TO VOLTAGE 

Disconnect the Transmission Simulator, Miller tool #8333. 
Reconnect all previously disconnected connectors except the Line Pres
sure Sensor harness connector. 
Ignition on, engine not running. 

Measure the voltage of the (F856) 5-volt Supply circuit in the Line Pres
sure Sensor harness connector. 

Is the voltage above 5.5 volts? 

Yes »Repair the (F856) 5-volt Supply circuit for a short to voltage. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 8 
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8. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the PCM C1 harness connector and connect Miller tool 
#8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (F856) 5-volt Supply circuit between the 
Line Pressure Sensor harness connector and the appropriate terminal 
of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (F856) 5-vort Supply circuit for an open. 

No 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 • TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

» Go to 9 

9. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (F856) 5-volt Supply 
circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for a short to ground. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 10 
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10. CHECK THE (T118) PRESSURE CONTROL SOLENOID CONTROL CIRCUIT FOR A SHORT TO 

ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Transmission SolenoidfTRS Assembly harness connec
tor. 
Disconnect all PCM harness connectors. 
Measure the resistance between the (T118) Pressure Control Solenoid 
Control circuit and aU other circuits in the Transmission SolenoidfTRS 
Assembly harness connector. 

Is the resistance below 5.0 ohms between the (T118) Pressure 
Control Solenoid Control circuit and any other circuit(s) in the 
Transmission SolenoldlTRS Assembly harness connector? 

Yes »Repair the (T118) Pressure Control Solenoid Control circuit 
for a short to another circuit(s). 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 

12 8 

16 13 

ASSEMBLY· 
TRANSM18810N 

SOLl!NOIPITRS 
(4.7l) 

8129a480 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLElAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

11" CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide~ inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 

Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
Line pressure is measured by the Line Pressure Sensor (LPS) and regulation is achieved by changing the duty 
cycle of the Pressure Control Solenoid (PCS) controlled by the Transmission Control System. (5% duty cycle = 
solenoid off :: Max line pressure, 62% duty cycle = solenoid on = Min line pressure). The Transmission Control 
System calculates the desired line pressure based on inputs from both the engine and transmission. 

The Transmission Control System calculates torque input to the transmission and uses it as the primary input to the 
desired line pressure calculation. This is called Torque Based Line Pressure. In addition, the line pressure is set to 
a preset level 827 or 931 kPa (120 or 135 psi) during shifts and in Park and Neutral to ensure consistent shift 
quality. The actual line pressure is continuously being compared to the desired (target) line pressure. If the actual 
line pressure is consistently higher than the highest desired line pressure ever used in the current gear, the Une 
pressure high DTC P0869 will set. 

• When Monitored: 
Continuously while driving in a forward gear. 

• Set Condition: 
The PCM continuously monitors Actual Line Pressure. If the Actual Line Pressure reading is greater than the 
maximum desired line pressure ever used in the current gear, while the Pressure Control Solenoid duty cycle 
is at or near its maximum value (which should result in minimum line pressure) for 3.5 seconds continuously, 
the DTC will set. 

LINE PRESSURE SENSOR CONNECTION 

(F856) 5-VOLT SUPPLY CIRCUIT OPEN 

Possible Causes 

(T118) PRESSURE CONTROL SOLENOID CONTROL CIRCUIT OPEN 

(F856) 5·VOLT SUPPLY CIRCUIT SHORT TO GROUND 

(T118) PRESSURE CONTROL SOLENOID CONTROL CIRCUIT SHORT TO GROUND 

TRANSMISSION CONTROL RELAY OUTPUT CIRCUIT 

LINE PRESSURE SENSOR 

STUCK OR STICKING MAIN REGULATOR VALVE 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 .. TRANSMISSIONfTRANSAXLElAUTOMATIC • 45RFEl545RFE .. STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, read DTCs. 

Is the DTC P0932 or P0882 present also? 

Ves »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 
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2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 3 

No »Go to 10 

3. CHECK THE LINE PRESSURE SENSOR CONNECTION 

Ignition on, engine not running. 

With the scan tool, monitor the Line Pressure while firmly pushing the Transmission Line Pressure Sensor connector 
inwards towards the Transmission. 

Did the Line Pressure reading on the scan tool CHANGE to about 207 kPa (30 psi) or 0.7 volts when 
the connector was pushed inward? 

Yes (value was higher and changed to 207 kPa (30 psi) or 0.7 volts) 
Disconnect and properly reconnect the Line Pressure Sensor connector. Inspect terminals and repair as 
necessary. 

Perform 45RFEJ545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFEJ545RFE - STANDARD PROCEDURE) 

No (value is higher than 207 kPa (30 psi) or 0.7 volts and did not change or the value was already 207 kPa 
(30 psi) or 0.7 volts and did not change) 

Go to 4 

4. CHECK THE PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
With the Transmission Simulator select the "OFF" position on the IflnputiOutput Speed" switch. 

Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure during the following step. 
Using the Transmission Simulator, set the rotary switch to each of the 3 line pressure positions. 

NOTE: All three scan tool Line Pressure readings should be steady and %14 kPa (2.0 psi) or 0.1 volts of the 
reading specified on the Transmission Simulator. 

Did the Line Pressure read within :t14 kPa (2.0 psi) or 0.1 volts in all three pOSitions? 

Yes »Go to 5 

No »Go to 6 
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5. CHECK THE LINE PRESSURE SENSOR CALIBRATION 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333 and reconnect all previously disconnected connectors. 
Install the Line Pressure Adaptor, Miner tool #8259, and Pressure Gauge, Miller tool #C-3293, 0 to 2000 kPa (0 to 
300 psi). 
Start the engine in park. 
Monitor the Line Pressure readings on the scan tool and the pressure gauge. 
Compare the Line Pressure readings between the scan tool and the pressure gauge. 

Is the pressure gauge reading within 34 kPa (5 psi) of the scan tool reading? 

Yes »Repair the internal transmission and inspect the Transmission Oit Pump per the Service Information and 
replace if necessary. If no problem is found, replace the Transmission SolenoidffRS Assembly, possible 
cause is a stuck Pressure Control Solenoid. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the Line Pressure Sensor per the Service information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

6. CHECK THE (T118) PRESSURE CONTROL SOLENOID CONTROL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the Powertrain Control Module C4 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T118) Pressure Control Solenoid Control 
circuit between the SolenoidffRS Assembly harness connector and the 
appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T118) Pressure Control Solenoid Control circuit 
for an open. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONffRANSAXLE/AUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 7 
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7. CHECK THE (T118) PRESSURE CONTROL SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T118) Pressure Con-
trol Solenoid Control circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T118) Pressure Control Solenoid Control circuit 
for a short to ground. 

Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTO
MATIC - 45RFE/545RFE • STANDARD PROCEDURE) 

No »Go to 8 

8. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR AN OPEN 

Measure the resistance of the (F856) 5-volt Supply circuit between the 
Line Pressure Sensor harness connector and the appropriate terminal 
of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for an open. 

No 

Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTO
MATIC ~ 45RFE/545RFE • STANDARD PROCEDURE) 
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9. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 

Disconnect the PCM C1 harness connector. 
Disconnect the Line Pressure Sensor harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance between ground and the (F856) 5-volt Supply 
circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for a short to ground. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO-
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

10. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
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With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 
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Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0870-0D HYDRAULIC PRESSURE TEST 
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Theory of Operation 
The Transmission Control System tests the pressure switches when they are off. The test verifies that the switches 
are operational (They will close with pressure applied). The Transmission Control System verifies that the switch 
closes when the corresponding element is applied. If a switch fails to close, it is re·tested. If it fails the second test, 
the DTC will set, the MIL will illuminate and the transmission system will default to the orderly Shutdown routine . 

• When Monitored: 
In any forward gear with engine speed above 1000 rpm shortly after a shift and every minute thereafter . 

• Set Condition: 
After a shift into a forward gear, with engine speed above 1000 rpm, the PCM momentarily turns on element 
pressure to the Clutch circuits that don't have pressure to identify the correct Pressure Switch closes. If the 
Pressure Switch does not close 2 timesf the DTC sets. 

LINE PRESSURE SENSOR 

TRANSMISSION FLUID CONTAMINATION 

RELATED DTCS PRESENT 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

EXCESSIVE DEBRIS IN OIL PAN 

Possible Causes 

POOR LINE PRESSURE SENSOR CONNECTION 

TRANSMISSION CONTROL RELAY DTCS PRESENT 

(F856) 5~VOLT SUPPLY CIRCUIT OPEN 

TRANSMISSION CONTROL RELAY OUTPUT CIRCUIT OPEN 

(F856) 5·VOLT SUPPLY CIRCUIT SHORT TO GROUND 

(T9) OD PRESSURE SWITCH SENSE CIRCUIT SHORT TO OTHER CIRCUITS 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

INTERNAL TRANSMISSION 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF RELATED DTCS ARE PRESENT 

With the scan tool, check DTCs. 

Is there any Loss of Prime, TCM Power Input, Line Pressure Sensor and/or TIPM TCM Power Control 
Circuit DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. If the DTC P0944·LOSS OF 
PRIME is present, perform its respective test first. 

No »Go to 2 
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2. CHECK IF THE DTC P0760 IS PRESENT 

With the scan tool, check DTCs. 

Is the DTC P0760 also present? 

Yes »Refer to the symptom list and perform diagnostics tor P0780-0D SOLENOID CIRCUIT. 

No »Go to 3 

3. CHECK IF OTHER DTCS ARE PRESENT 

With the scan tool, check DTes. 

Are any of the DTCs P0733, P0734, P073S, and/or P0871 present also? 

Yes »Go to 12 

No »Go to 4 

4. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 5 

No »Go to 15 

5. CHECK IF THE LINE PRESSURE STAYS THE SAME 

Start the engine. 

Warm the transmission to 82° C (180° F). 
Firmly apply the brakes. 

With the scan tool, monitor the Line Pressure during the following step. 

Move the shift lever to each gear position, pausing momentarily in each position and record the line pressure read
ing. Allow the pressure to stabilize for at least 5 seconds in each range. 

Did the line pressure remain at a steady value between 585 and 655 kPa (85 and 95 psi) in each posi
tion? 

Yes »Go to 6 

No »Go to 10 

6. CHECK THE LINE PRESSURE SENSOR CONNECTION 

Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure while firmly pushing the Transmission Line Pressure Sensor connector 
inwards towards the Transmission. 

Did the Line Pressure reading on the scan tool CHANGE to about 207 kPa (30 psi) or 0.7 volts when 
the connector was pushed inward? 

Yes (value was higher and changed to 207 kPa (30 psi) or 0.7 volts) 
Disconnect and properly reconnect the Line Pressure Sensor connector. Inspect terminals and repair as 
necessary. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No (value is higher than 207 kPa (30 psi) or 0.7 volts and did not change or the value was already 207 kPa 
(30 psi) or 0.7 volts and did not change) 

Go to 7 
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7. CHECK THE LINE PRESSURE SENSOR OPERATION 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 
WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Instan the Transmission Simulator, Miller tool #8333. 
With the Transmission Simulator select the "OFF" position on the "Input/Output Speed" switch. 

Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure while turning the Pressure Switch selector to each of the 3 line pres~ 
sure positions on the Transmission Simulator. 

NOTE: All three scan tool line Pressure readings should be steady and :.t14 kPa (2.0 psi) or 0.1 volts of the 
reading specified on the Transmission Simulator. 

Did the scan tool Line Pressure readings match the specified readings on the Transmission Simulator 
and remain steady in all three positions? 

Yes »Replace the Line Pressure Sensor per the Service Information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 8 

8. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect Transmission Simulator. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (F856) 5-volt Supply circuit between the 
Line Pressure Sensor harness connector and the appropriate terminal 
of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for an open. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 9 
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9. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (F856) 5-volt Supply 
circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for a short to ground. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to atl power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

10. COMPARE THE SCAN TOOL TO THE PRESSURE GAUGE 

Turn the ignition off to the lock position. 
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Connect the Line Pressure Adapter, Miller tool #8259 and 0-300 psi Test Gauge, Miller tool #C-3293-SP. Refer to 
the Service Information for proper installation procedure. 

CAUTION: Apply parking brake. 
Start the engine. 
In the following steps, compare the scan tool Line Pressure to the Pressure Gauge readings in each gear. 

CAUTION: Do not overheat transmission. 
With the gear selector in park, raise the rpm to 1500, and compare line pressure readings. 
Firmly apply the brakes, move the gear selector into reverse, raise the rpm to 1500, and compare the line pressure 
readings. 
Firmly apply the brakes, move the gear selector into drive, raise the rpm to 1500, and compare the line pressure 
readings. 

Did the scan tool Line Pressure readings match the Pressure Gauge readings :t 10 psi? 

Yes »Go to 11 

No »Replace the Line Pressure Sensor per the Service Information. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMlSSIONI 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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11. CHECK THE WIRING AND CONNECTORS 

Turn the ignition off to the lock position. 
Remove the Line Pressure Adapter, Miller tool #8259 and 0-300 psi Test Gauge, Miller tool #C-3293-SP. 

Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 
WARNING: The Ignition Switch Feed fuse must be removed from the TtPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
On the Transmission Simulator, turn the Pressure Switch selector switch to 00. 
Ignition on, engine not running. 
With the scan tool, monitor the 00 Pressure Switch state while pressing and holding the Pressure Switch test but
ton and wiggling the wire harness and connectors that pertain to the 00 Pressure Switch. 

Did the 00 Pressure Switch state change to closed and remain closed while wiggling the wires? 

Yes »Go to 12 

No »Go to 14 

12. CHECK FOR EXCESSIVE DEBRIS 

Turn the ignition off to the lock position. 
Remove the Transmission Simulator, Miller tool #8333. 
Remove and inspect the Transmission Oil Pan per the Service Information. 

Does the Transmission Oil Pan contain excessive debris or contamination? 

Yes »Repair the cause of the excessive debris in the Transmission on Pan. Refer to the Service Information 
for the proper procedures. 
Perform 45RFEJ545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 TRANSMISSION/ 
TRANSAXLEJAUTOMATIC - 45RFEJ545RFE - STANDARD PROCEDURE) 

No »Go to 13 

13. CHECK THE 00 HYDRAULIC CLUTCH CIRCUIT 

Remove the Valve Body and air check the 00 hydraulic clutch circuit (in the case) for leakage per the Service 
Information. 

NOTE: The 00 hydraulic clutch circuit contains a small bleed orifice which connects to the Reverse hydrau
lic clutch circuit. A small amount of air leakage is normal. 

Was there excessive air leakage noticed during the air check? 

Yes »Repair as necessary. Check the OD/Rev clutch piston seals, bleed orifice assembly, reaction shaft sup-
port seal rings, and machining of the main mating faces on the pump housing, pump valve body, and 
reaction shaft support. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONJ 
TRANSAXLE/AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Disassemble and inspect the Valve Body and repair as necessary. Inspect the 00 Accumulator piston 
and seals. Check for an extra check ball downstream from the #6 check ball pocket and repair as nec
essary. If no problems are found in the Valve Body, replace the Transmission SolenoidlTRS Assembly 
per the Service Information. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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14. CHECK THE (T9) 00 PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Disconnect all PCM harness connectors. 

Disconnect the Transmission SolenoidlTRS Assembly harness connec
tor. 

NOTE: Make sure the Transmission SolenoidfTRS Assembly har
ness connector is disconnected. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (T9) 00 Pressure Switch Sense 
circuit and all other circuits in the Transmission SolenoidfTRS Assembly 
harness connector. 

Is the resistance below 5.0 ohms between the (T9) 00 Pressure 
Switch Sense circuit and any other circuit(s) in the Transmis
sion SolenoidlTRS Assembly harness connector? 

Yes »Repair the (T9) 00 Pressure Switch Sense circuit for a 
short to another circuit(s). 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTO-
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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No »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

15. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
If the Event Data shows the DTC POB70 set while the Line Pressure was significantly below the Desired Line Pres
sure reading, check for causes of low line pressure (lOW fluid level, broken or mis-installed primary oil filter or filter 
seal, sticking Main Regulator Valve in the Pump Valve Body etc.). If the data shows the DTC set while the Line 
Pressure reading was significantly higher than the Desired Line Pressure, check the Line Pressure Sensor and 
related wiring. 

Where there any problems found? 

Yes »Repair as necessary. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The Transmission system uses five pressure switches to monitor the fluid pressure in the UR, 2C, 4C, UD, and 00 
clutch circuits. The pressure switches are continuously monitored for the correct states in each gear as shown. 

• When Monitored: 
Continuously with the ignition on and engine running. 

• Set Condition: 
The appropriate DTC is set if one of the pressure switches are open or closed at the wrong time in a given 
gear. 

Possible Causes 

RELATED TCM POWER INPUT DTCS PRESENT 

LINE PRESSURE DTCS PRESENT 

NO.4 OR 6 CHECK BALL CUT OR DAMAGED 

(T9) 00 PRESSURE SWITCH SENSE CIRCUIT OPEN 

(T9) 00 PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 

(T9) OD PRESSURE SWITCH SENSE CIRCUIT SHORT TO OTHER CIRCUITS 

LOW LINE PRESSURE 

WIRING AND CONNECTORS 

CUT OD/REV PISTON SEAL 

BROKEN OR MISSING OD/REV PISTON BLEED ORIFICE 

BROKEN REACTION SHAFT SUPPORT SEAL RING 

POOR MACHINING ON PUMP VALVE BODY FACE 

BROKEN OR MISSING DRIBBLER ORIFICE ASSEMBLY IN REACTION SHAFT SUPPORT 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

CUT 00 ACCUMULATOR PISTON SEAL 

CRACKED 00 ACCUMULATOR PISTON 

BROKEN OR MISSING 00 BLEED ORIFICE IN MAIN VALVE BODY 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

GEAR UR 2C 4C UD 00 

REVERSE OPEN OPEN OPEN OPEN OPEN 

PIN CLOSED** OPEN OPEN OPEN OPEN 

1ST CLOSED* OPEN OPEN CLOSED OPEN 

2ND OPEN CLOSED OPEN CLOSED OPEN 

2ND PRIME OPEN OPEN CLOSED CLOSED OPEN 

3RO OPEN OPEN OPEN CLOSED CLOSED 

4TH OPEN OPEN CLOSED OPEN CLOSED 

5TH OPEN CLOSED OPEN OPEN CLOSED 

*UR is closed if output speed is below 100 rpm in Drive and Manual 2. UR is closed in Manual 1. 

**May be open when rolling in Neutral or at low oil temperatures. 
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Diagnostic Test 

1 . CHECK FOR RELATED DTCS 

With the scan tool , read DTCs. 

Are there any TIPM TCM Power Control Circuit or TCM Power Input DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF LINE PRESSURE DTCS ARE PRESENT 

With the scan tool. read DTCs. 

Are there any Line Pressure DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 3 

CHECK FOR OTHER PRESSURE SWITCH DTCS 

With the scan tool 1 read DTCs. 

Are there two or more other pressure switch rationality OTCs present in addition to P0871? 

Yes »Go to 5 

No »Go to 4 

4. CHECK IF DTC IS CURRENT 

With the scan tool, read and record the Event Data. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

Does the Event Data show data for P0871 

Yes »Go to 8 

No »Refer to the Transmission category and perform the appropriate symptom. (Refer to 21 - TRANSMIS-
SIONffRANSAXLE/AUTOMATIC - 45RFE/545RFE - DIAGNOSIS AND TESTING) 

5. CHECK IF RELATED DTC IS PRESENT 

With the scan tool , read and record the Event Data. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

Do all the pressure switches read CLOSED in the Event Data? 

Yes »Refer to the Transmission category and perform diagnostics for P0882. Follow instructions as if the DTC 
is current. (Refer to 21 - TRANSMISSIONffRANSAXLE/AUTOMATIC - 45RFEl545RFE - DIAGNOSIS 
AND TESTING) 

No »Go to 6 
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6. CHECK IF PRESSURE SWITCHES READ OPEN 

In the Event Data recorded earlier, do all the pressure switches read open? 

Yes »Go to 7 

No »Go to 8 

7. CHECK FOR LOW LINE PRESSURE 

In the Event Data recorded earlier, is the Line Pressure less than 40 psi, and significantly below the 
Desired Line Pressure? 

Yes »Repair as necessary to correct low line pressure. Check fluid level and adjust as necessary. If fluid level 
is OK, check the Primary Oil Filter weal for a spit, crack, or improperly installed. If the filer and seal are 
OK, check the Main Regulator Valve in the Oil Pump. Refer to the Service Information for the above 
procedures. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the Service Information. (Refer to 21 - TRANS-
MISSIONITRANSAXLE/AUTOMATIC - 45RFE/545RFEITRANS SOLENOIDITRS ASSY - REMOVAL) 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. 

8. CHECK IF IN PARK, NEUTRAL, OR REVERSE 

In the Event Data recorded earlier, does the Event Data show the 00 Pressure Switch DTC set while in 
Park, Neutral, or Reverse? 

Yes »Go to 18 

No »Go to 9 

9. CHECK IF THE 00 PRESSURE SWITCH WAS OPEN 

In the Event Data recorded earlier, did the 00 Pressure Switch read OPEN? 

Yes »Go to 10 

No »Go to 15 

1 O. CHECK FOR LOW LINE PRESSURE 

In the Event Data recorded earlier, is the Line Pressure less than 40 psi, and significantly below the 
Desired Line Pressure? 

Yes »Repair as necessary to correct low line pressure. Check the fluid level. Check the Primary Oil Filter seal 
for a split, crack, or improperly installed. Refer to the Service Information for the proper installation pro
cedure. If the fluid level and filter are OK, check the Main Regulator Valve in the Oil Pump. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 11 



DR __ --- AUTOMATIC TRANSMISSION - 545RFE - ELECTRICAL DIAGNOSTICS 21 - 663 

11. CHECK THE (T9) 00 PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect all PCM harness connectors. 
Disconnect the Transmission SolenoidlTRS Assembly harness connec
tor. 
Measure the resistance between the (T9) 00 Pressure Switch Sense 
circuit and all other circuits in the Transmission SolenoidlTRS Assembly 
harness connector. 

Is the resistance below 5.0 ohms between the (T9) 00 Pressure 
Switch Sense circuit and any other circuit(s) in the Transmis
sion SolenoidlTRS Assembly harness connector? 

Yes »Repair the (T9) 00 Pressure Switch Sense circuit for a 
short to another circuit(s). 
Perform 45RFE/545RFE TRANSMISSION VERI FICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 12 

12. CHECK IF THE DTC RESETS 

Reconnect all previously disconnected connectors. 
With the scan too, erase transmission DTCs. 
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Test drive the vehicle, use the Event Data recorded earlier to help duplicate the conditions when the DTC originality 
set. 

Does the DTC P0871 reset? 

Yes »Go to 13 

No »Go to 22 

13. CHECK THE POWERTRAIN CONTROL MODULE 

Remove the Transmission Control Relay_ 
Operate the vehicle in Drive. 

Is the transmission slipping while in Drive? 

Yes »Go to 14 

No »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace and program the PCM per the Service Information. With the scan tool, perform Quick 
Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

14. AIR CHECK TRANSMISSION CLUTCH OPERATION 

Perform an Air Check Transmission Clutch Operation procedure per the Service Information. 
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NOTE: The OD/Rev piston contains a small bleed orifice, a small amount of leakage between the 00 and 
Reverse hydraulic clutch circuits is considered normal. 

Is there excessive air leakage in any clutch circuit? 

Yes »Check the ODJRev piston seals and bleed orifice, reaction shaft support seal rings, dribbler orifice 
assemblies in the reaction shaft support and for poor machine on the pump valve body faces. Refer to 
the Service Information. 

Perform 45RFE!545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLE/AUTOMATIC - 45RFEJ545RFE - STANDARD PROCEDURE) 

No »Repair the Valve Body. Check the 00 Accumulator piston and seals, OD bleed orifice, and No.6 check 
ball for cuts or damage. If no problems are found in the Valve Body, replace the Transmission SolenoidJ 
TRS Assembly. Refer to the Service Information for proper repair procedures. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLEIAUTOMATIC - 45RFE!545RFE - STANDARD PROCEDURE) 

15. CHECK THE PCM AND WIRING 

off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Faiture to do so can result in 
personal injury or death. 
Install Transmission Simulator, Miller tool #8333. 

Ignition on, engine not running. 
With the Transmission Simulator, turn the Pressure Switch selector switch to 00. 
With the scan tool, monitor the 00 Pressure Switch state while pressing the Pressure Switch Test button on the 
Transmission Simulator. 

Did the state of the 00 Pressure Switch change from OPEN to CLOSED while pressing the Test but
ton? 

Yes »Go to 16 

No »Go to 18 

1 6. CHECK IF THE NO.4 ANDIOR NO.6 CHECK BALL IS CUT OR DAMAGED 

With the scan tool, erase previously stored DTCs and test drive the vehicle, use the Event Data to help duplicate 
the conditions when the DTC originality set. Note any DTCs that may set. 
Remove the Transmission Valve Body per the Service Information. 
Check the No.4 and No.6 Check Balls for cuts or damage. 

Is the No.4 and/or No.6 Check Ball cut or damaged? 

Yes »Replace the No.4 and/or No.6 Check Ball and check for clutch debris in the transmission oil pan. If 
there is excessive debris, perform internal repairs to the 00 Clutch Assembly. Refer to the Service Infor
mation for proper repair procedures. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 17 
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17. CHECK THE TRANSMISSION SOLENOIDITRS ASSEMBLY 

Did the DTe P0871 reset during the test drive in the previous step? 

Yes »Replace the Transmission SolenoidlTRS Assembly per the Service Information. (Refer to 21 - TRANS-
MISSIONITRANSAXLEJAUTOMATIC 45RFEJ545RFEJTRANS SOLENOIDfTRS ASSY - REMOVAL) 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEJAUTOMATIC - 45RFEJ545RFE - STANDARD PROCEDURE) 

No »Go to 22 

18. CHECK THE (T9) 00 PRESSURE SWITCH SENSE CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 
Disconnect the Transmission Solenoid fTRS Assembly harness connec
tor 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T9) 00 Pressure Switch Sense circuit 
from the appropriate terminal of Miller tool #8815 to the SolenoidlTRS 
Assembly harness connector. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T9) 00 Pressure Switch Sense circuit for an 
open. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEJAUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 19 
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19. CHECK THE (T9) 00 PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T9) 00 Pressure 
Switch Sense circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T9) 00 Pressure Switch Sense circuit for a 
short to ground. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFEJ545RFE - STANDARD PROCEDURE) 

No »Go to 20 

20. CHECK WIRING AND CONNECTORS 
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Using the schematics as a guide, inspect the wiring and connectors. Pay particular attention to all power and ground 
circuits. 

Were there any problems found 

Yes »Repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEJAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 21 

21 . CHECK THE POWERTRAIN CONTROL MODULE 

Reconnect all previously disconnected connectors. 
Make sure all Event Data is recorded. 
With the scan tool, erase previously stored DTCs and test drive the vehicle, use the Event Data to help duplicate 
the conditions when the DTC originality set. 

Does the DTC P0871 reset? 

Ves »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 22 
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22. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Ves »Repair as necessary. 

Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P087S-UD HYDRAULIC PRESSURE TEST 
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Theory of Operation 
The Transmission Control System tests the pressure switches when they are off. The test verifies that the switches 
are operational (They will close with pressure applied). The Transmission Control System verifies that the switch 
closes when the corresponding element is applied. If a switch fails to close, it is re·tested. If it fails the second test, 
the DTC will set, the MIL will illuminate and the transmission system will default to the orderly Shutdown routine . 

• When Monitored: 
In any forward gear with engine speed above 1000 rpm shortly after a shift and every minute thereafter . 

• Set Condition: 
After a shift into a forward gear, with engine speed above 1000 rpm, the PCM momentarily turns on element 
pressure to the Clutch circuits that don't have pressure to identify the correct Pressure Switch closes. If the 
Pressure Switch does not close 2 times, the DTC sets. 

LINE PRESSURE SENSOR 

TRANSMISSION FLUID CONTAMINATION 

RELATED DTCS PRESENT 

TRANSMISSION SOLENOIDfTRS ASSEMBLY 

EXCESSIVE DEBRIS IN OIL PAN 

Possi ble Causes 

POOR LINE PRESSURE SENSOR CONNECTION 

(T29) UD PRESSURE SWITCH SENSE CIRCUIT OPEN 

TRANSMISSION CONTROL RELAY DTCS PRESENT 

(T29) UD PRESSURE SWITCH SENSE CIRCUIT OPEN 

(F856) 5-VOLT SUPPLY CIRCUIT OPEN 

(T29) UD PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 

(F856) 5-VOLT SUPPLY CIRCUIT SHORT TO GROUND 

(T29) UD PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

TRANSMISSION SOLENOIDfTRS ASSEMBLY 

INTERNAL TRANSMISSION 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 .. TRANSMISSIONlTRANSAXLElAUTOMATIC .. 45RFEl545RFE .. STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF RELATED DTCS ARE PRESENT 

With the scan tool, read DTCs. 

Is there any Loss of Prime, TCM Power Input, TIPM TCM Power Control Circuit and/or Line Pressure 
Sensor DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. If the DTC, P0944-LOSS OF 
PRIME is present, perform its respective test first. 

No »Go to 2 
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2. CHECK IF THE DTC P0765 IS PRESENT 

With the scan tool, read DTCs. 

Is the DTC P0765 also present? 

Yes »Refer to the Transmission category and perform diagnostics for the symptom P0765-UD SOLENOID 
CIRCUIT. 

No »Go to 3 

3. CHECK IF OTHER DTCS ARE PRESENT 

With the scan tool, read DTCs. 

Are any of the DTCs, P0729, P0731, P0732, P0733, and/or P0876 present also? 

Yes »Go to 12 

No »Go to 4 

4. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 5 

No »Go to 17 

5. CHECK IF THE LINE PRESSURE STAYS THE SAME 

Start the engine. 
Warm the transmission to 82° C or 1800 F. 
Firmly apply the brakes. 
With the scan tool, monitor the Line Pressure during the following step. 
Move the shift lever to each gear position, pausing momentarily in each position and record the Une pressure read
ing. Allow the pressure to stabilize for at least 5 seconds in each range. 

Did the line pressure remain at a steady value between 585 and 655 kPa or 85 and 95 psi in each posi
tion? 

Yes »Go to 6 

No »Go to 10 

6. CHECK THE LINE PRESSURE SENSOR CONNECTION 

Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure while firmly pushing the Transmission Line Pressure Sensor connector 
inwards towards the Transmission. 

Did the Line Pressure reading on the scan tool change to about 207 kPa or 30 psi when the connector 
was pushed inward? 

Yes »Disconnect and properly reconnect the Line Pressure Sensor connector. Inspect terminals and repair as 
necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 7 
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7. CHECK THE LINE PRESSURE SENSOR OPERATION 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 
WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
With the Transmission Simulator select the IIOFF" position on the "Input/Output Speedlt switch. 
Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure while turning the Pressure· SWitch selector to each of the 3 line pres
sure positions on the Transmission Simulator. 

NOTE: All three scan tool Line Pressure readings should be steady and :1:14 kPa or 2.0 psi of the reading 
specified on the Transmission Simulator. 

Did the scan tool Line Pressure readings match the specified readings on the Transmission Simulator 
and remain steady in all three positions? 

Yes »Replace the Line Pressure Sensor per the Service Information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 8 

8. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect Transmission Simulator. 
Disconnect the PCM C1 harness connector and connect Miller tool 
#8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (F856) 5-volt Supply circuit from the Line 
Pressure Sensor harness connector to the appropriate terminal of Miller 
tool #8815. 

Is the resistance above 5.0 ohms? 

Ves »Repair the (F856) 5-volt Supply circuit for an open. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 9 
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9. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (F856) 5-volt Supply 
circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for a short to ground. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

[QJ 

10. COMPARE THE SCAN TOOL READING TO PRESSURE GAUGE READING 

Turn the ignition off to the lock position. 
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Connect the Line Pressure Adapter, Miller tool #8259 and 0-300 psi Test Gauge, Miller tool #C-3293-SP. Refer to 
the Service Information for proper installation procedure. 

CAUTION: Apply parking brake. 
Start the engine. 
In the following steps, compare the scan tool Line Pressure to the Pressure Gauge readings in each gear. 

CAUTION: Do not overheat transmission. 
With the gear selector in park, raise the rpm to 1500, and compare line pressure readings. 
Firmly apply the brakes, move the gear selector into reverse, raise the rpm to 1500, and compare the line pressure 
readings. 
Firmly apply the brakes, move the gear selector into drive, raise the rpm to 1500, and compare the line pressure 
readings. 

Did the scan tool Line Pressure readings match the Pressure Gauge readings :t 10 psi? 

Yes »Go to 11 

No »Replace the Line Pressure Sensor per the Service Information. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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11 . CHECK THE WIRING AND CONNECTORS 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 
WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Remove the Line Pressure Adapter, Miller tool #8259 and 0-300 psi Test Gauge, Miller tool #C-3293-SP. 
Instan the Transmission Simulator, Miller tool #8333. 
On the Transmission Simulator, turn the Pressure Switch selector switch to UD. 
Ignition on, engine not running. 
With the scan tool, monitor the UD Pressure Switch state while pressing and holding the Pressure Switch test but
ton and wiggling the wire harness and connectors that pertain to the UD Pressure Switch. 

Did the UD Pressure Switch state change to closed and remain closed while wiggling the wires? 

Yes »Go to 12 

No »Go to 14 

12. CHECK FOR EXCESSIVE DEBRIS 

Turn the ignition off to the lock position. 
Remove the Transmission Simulator, Miller tool #8333. 
Remove and inspect the Transmission Oil Pan per the Service Information. 

Does the Transmission Oil Pan contain excessive debris or contamination? 

Ves »Repair the cause of the excessive debris in the Transmission Oil Pan. Refer to the Service Information 
for the proper procedures. 
Perform 45RFEJ545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONJ 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE STANDARD PROCEDURE) 

No »Go to 13 

13. CHECK THE UD HYDRAULIC CLUTCH CIRCUIT 

Remove the Valve Body and air check the UD hydraulic clutch circuit (in the case) for leakage per the Service 
Information. 

NOTE: The UD hydraulic clutch circuit contains a small bleed orifice. A small amount of air leakage is nor
mal. 

Was there excessive air leakage noticed during the air check? 

Ves »Repair as necessary. Check the UD clutch piston, piston seals and bleed orifice, reaction shaft support 
seal rings, and machining of the main mating faces of the pump housing, pump valve body, and reaction 
shaft support. 
Perform 45RFEJ545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONJ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Disassemble and inspect the Valve Body and repair as necessary. Inspect the UD Accumulator piston 
and seals. If no problems are found in the Valve Body, replace the Transmission SolenoidfTRS Assem
bly per the Service Information. 
Perform 45RFEJ545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 TRANSMISSIONJ 
TRANSAXLE/AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 
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14. CHECK THE (T29) UD PRESSURE SWITCH SENSE CIRCUIT FOR AN OPEN 

to lock position. 
Remove the Transmission Simulator, MUler tool #8333. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 

Measure the resistance of the (T29) UD Pressure Switch Sense circuit 
between the Transmission SolenoidlTRS Assembly harness connector 
and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T29) UD Pressure Switch Sense circuit for an 
open. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 15 
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15. CHECK THE (T29) UD PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T29) UD Pressure 
Switch Sense circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T29) UD Pressure Switch Sense circuit for a 
short to ground. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTO
MATIC - 45RFEl54SRFE - STANDARD PROCEDURE) 

No »Go to 16 
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16. CHECK THE (T29) UD PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Disconnect all PCM harness connectors. 
Disconnect the Transmission SolenoidrrRS Assembly harness connec
tor. 

NOTE: Make sure the Transmission SolenoidlTRS Assembly har
ness connector is disconnected. 
Measure the resistance between the (T29) UD Pressure Switch Sense 
circuit and all other circuits in the Transmission SolenoidITRS Assembly 
harness connector. 

Is the resistance below 5.0 ohms between the (T29) UD Pres
sure Switch Sense circuit and any other circuit(s) in the Trans
mission SolenoidlTRS Assembly harness connector? 

Yes »Repair the (T29) UD Pressure SWitch Sense circuit for a 
short to another circuit(s). 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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No »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

17. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
If the Event Data shows the DTC POa75 set while the Line Pressure was significantly below the Desired Line Pres
sure reading, check for causes of low line pressure (lOW fluid level, broken or mis-installed primary oil filter or filter 
seal, sticking Main Regulator Valve in the Pump Valve Body etc.). If the data shows the DTC set while the Line 
Pressure reading was significantly higher than the Desired Line Pressure, check the Line Pressure Sensor and 
related wiring. 

Where there any problems found? 

Yes »Repair as necessary. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC • 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0876-UD PRESSURE SWITCH RATIONALITY 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 
The Transmission system uses five pressure switches to monitor the fluid pressure in the UR, 2C, 4C, UD, and 00 
clutch circuits. The pressure switches are continuously monitored for the correct states in each gear as shown . 

• When Monitored: 
Continuously with the ignition on and engine running . 

• Set Condition: 
This DTC is set if the UD pressure switch is in the wrong state for the current gear. For example, this code 
would be set if the UD pressure switch remained off while the transmission was in second gear. 

RELATED DTCS PRESENT 

LOW FLUID LEVEL 

NO.2 CHECK BALL CUT OR DAMAGED 

LOW LINE PRESSURE 

Possible Causes 

CRACKED OR MIS-INSTALLED SUMP FILTER OR SEAL 

LOOSE COOLER RETURN SPIN ON FILTER (IF EQUIPPED) 

STICKING MAIN REGULATOR VALVE IN PUMP VALVE BODY 

(T29) UD PRESSURE SWITCH SENSE CIRCUIT OPEN 

(T29) UD PRESSURE SWITCH CIRCUIT SHORT TO GROUND 

(T29) UD PRESSURE SWITCH SENSE CIRCUIT SHORT TO ANOTHER CIRCUITS 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

GEAR LJR 2C 4C UD OD 

REVERSE OPEN OPEN OPEN OPEN OPEN 

PIN CLOSED·· OPEN OPEN OPEN OPEN 

1ST CLOSED* OPEN OPEN CLOSED OPEN 

2ND OPEN CLOSED OPEN CLOSED OPEN 

3RD OPEN OPEN CLOSED CLOSED OPEN 

4TH OPEN OPEN OPEN CLOSED CLOSED 

5TH OPEN OPEN CLOSED OPEN CLOSED 

6TH OPEN CLOSED OPEN OPEN CLOSED 

*UR is closed if output speed is below 100 rpm in Drive and Manual 2. UR is closed' in Manual 1. 

**May be open when rolling in Neutral or at low oil temperatures. 

Diagnostic Test 

1. CHECK IF RELATED DTCS ARE PRESENT 

With the scan tool, read DTCs. 

Are there any Loss of Prime,TCM Power Input, Line Pressure, andlor TIPM TCM Power Control DTCs 
present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. If a Loss of Prime DTC is 
present, perform its respective test first. 

No »Go to 2 
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2. CHECK FOR PRESSURE SWITCH DTCS 

Are there two or more other pressure switch rationality DTCs present in addition to P0876? 

Ves »Go to 3 

No »Go to 4 

3. CHECK IF ALL PRESSURE SWITCHES READ CLOSED 

With the scan toof, read and record all Event Data. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

Does the Event Data show all pressure switches reading CLOSED? 

Yes »Refer to the Transmission category and perform the diagnostics for P0882. Diagnose the symptom as if 
the DTC is current. 

No »Go to 4 

4. CHECK FOR OTHER DTCS 

With the scan tool, check DTCs. 

Is the DTC P2704 present also? 

Yes »Replace the Transmission SolenoidrrRS Assembly per the Service Information. (Refer to 21 - TRANS-
MISSIONrrRANSAXLE/AUTOMATIC - 45RFE/545RFErrRANS SOLENOIDrrRS ASSY - REMOVAL) 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 5 

5. CHECK THE Event Data 

With the scan tool, read and record the Event Data. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

Does the Event Data display information for the DTC P0876? 

Ves »Go to 6 

No »Refer to the Transmission category and perform the diagnostics for the DTC listed in the Event Data. 
(Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC - 45RFEl545RFE - DIAGNOSIS AND TEST
ING) 

6. CHECK IF Event Data WAS SET IN PARK, NEUTRAL OR REVERSE 

In the Event Data recorded earlier, did the DTC P0876 set in Park, Neutral, or Reverse? 

Yes »Go to 10 

No »Go to 7 

7. CHECK THE UD PRESSURE SWITCH STATUS 

In the Event Data recorded earlier, did the DTC P0876 set with the UD Pressure Switch closed? 

Ves »Go to 10 

No »Go to 8 
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8. CHECK THE LINE PRESSURE 

In the Event Data recorded earlier, is the Line Pressure less than 40 psi, and significantly below the 
Desired Line Pressure? 

Yes »Repair as necessary to correct low line pressure. Check fluid level and adjust as necessary. If fluid level 
is OKt check the Primary Oil Filter seal for a split. crack, or improperly installed. If the filter and seal are 
OK, check the Main Regulator Valve in the Oil Pump. Refer to the Service Information for the above 
procedures. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 9 

9. CHECK THE (T29) UD PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect all PCM harness connectors. 
Disconnect the Transmission SolenoidlTRS Assembly harness connec
tor. 
Measure the resistance between the (T29) UD Pressure Switch Sense 
circuit and all other circuits in the Transmission SolenoidlTRS Assembly 
harness connector. 

Is the resistance below 5.0 ohms between the (T29) UD Pres
sure Switch Sense circuit and any other circuit(s) in the Trans
mission SolenoidlTRS Assembly harness connector? 

Ves »Repair the (T29) UD Pressure Switch Sense circuit for a 
short to another circuit(s). . 

Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/S45RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the 
Service Information. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC 45RFE/545RFEITRANS 
SOLENOIDITRS ASSY - REMOVAL) 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. 

1 o. CHECK THE PCM AND WIRING 

Turn the ignition off to the lock position. 

Remove the Ignition Switch Feed fuse from the TIPM. 
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CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal Injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 

With the Transmission Simulator, turn the Pressure Switch selector switch to the UD position. 

With the scan tool, monitor the UD Pressure Switch state while pressing the Pressure Switch Test button on the 
Transmission Simulator. 

Did the state of the UD Pressure Switch change while pressing the Pressure Switch Test button? 

Yes »Go to 14 

No »Go to 11 
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11. CHECK THE (T29) UD PRESSURE SWITCH SENSE CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T29) UD Pressure Switch Sense circuit 
between the Transmission SolenoidJTRS Assembly harness connector 
and the appropriate terminal of the Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Ves »Repair the (T29) UD Pressure Switch Sense circuit for an 
open. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONJTRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 12 
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12. CHECK THE (T29) UD PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T29) UD Pressure 
Switch Sense circuit. 

Is the resistance below 5.0 ohms? 

Ves »Repair the (T29) UD Pressure Switch Sense circuit for a 
short to ground. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 13 
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13. CHECK THE (T29) UD PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Disconnect all PCM harness connectors. 

NOTE: Make sure the Transmission SolenoidlTRS Assembly har
ness connector is disconnected. 
Measure the resistance between the (T29) UD Pressure Switch Sense 
circuit and all other circuits in the Transmission SolenoidlTRS Assembly 
harness connector. 

Is the resistance below 5.0 ohms between the (T29) UD Pres
sure Switch Sense circuit and any other circuit(s) in the Trans
mission SolenoidlTRS Assembly harness connector? 

Yes »Repair the (T29) UD Pressure Switch Sense circuit for a 
short to another circuit(s). 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 
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Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

14. PERFORM A WIGGLE TEST USING THE TRANSMISSION SIMULATOR 

Perform the steps in the previous test while wiggling the wiring harness and connectors pertaining to the UD Pres
sure Switch. 

Did the state of the UD Pressure Switch change while pressing the Pressure Switch Test button? 

Yes »Repair the wiring harness and/or connectors as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 15 

15. CHECK THE TRANSMISSION SOLENOIDITRS ASSEMBLY FOR A SHORT TO GROUND 

Disconnect the Transmission Simulator and reconnect the Transmission 
SolenoidlTRS Assembly harness connector. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 
Measure the resistance between ground and the (T29) UD Pressure 
Switch Sense circuit in the appropriate terminal of Miller tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Transmission SolenoidlTRS Assembly per the 
Service Information. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEI AUTOMATIC 45RFE/545RFEITRANS 
SOLENOIDITRS ASSY - REMOVAL) 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 16 
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16. CHECK IF THE DTC RESETS 

Reconnect all previously disconnected connectors. 
With the scan tool, erase all transmission OTCs. 

Test drive the vehicle. Using the Event Data recorded earlier, try to duplicate the conditions in which the OTC orig
inally set. 

Does the OTC P0876 reset? 

Yes »Go to 17 

No »Go to 18 

17. CHECK FOR A CUT NO.2 CHECK BALL 

Remove the Valve Body per the Service Information. 
Check the No.2 check ball for cuts or damage. 

Is the No.2 check ball cut or damaged? 

Yes »Replace the No.2 check ball. Check for excessive clutch debris in the oil pan. If excessive debris is 
present, check the UD Clutch and repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC ~ 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidrrRS Assembly per the Service Information. Check for excessive 
clutch debris in the oil pan. If excessive debris is present, check the UD Clutch and repair as necessary. 
(Refer to 21 .. TRANSMISSIONrrRANSAXLElAUTOMATIC - 45RFE/545RFEffRANS SOLENOfOrrRS 
ASSY - REMOVAL) 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLElAUTOMATIC .. 45RFE/545RFE - STANDARD PROCEDURE) 

18. CHECK FOR CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The Transmission Control Output circuit is used to supply power to the Transmission SolenoidfTRS Assembly and to 
the PCM when in normal operating mode. The purpose of the Transmission Output circuit is to allow the Transmis
sion Control System to turn off the power to the Transmission SolenoidfTRS Assembly in event that the transmission 
should need to be placed into "limp-in" mode due to a DTC. 

After a PCM reset, (ignition switch turned to the run position, or after cranking the engine) the Transmission Control 
System verifies that the Transmission Output circuit is open by checking for voltage on the Transmission Output 
circuits before the Transmission Control System request for the circuit to be powered up. The request is sent by a 
direct circuit control from the PCM to the TIPM. If the Transmission Control System detects less that 3.0 volts when 
the output is commanded on, the DTC will set. Note: Inadequate Transmission Control Output voltage can also 
cause DlCs P0846, P0869, P0871, P0876 or P0988 to set. Repairing the P0882 fault should also eliminate the 
related DlCs . 

• When Monitored: 
When the ignition is turned from nOFF" position to "RUN" position andlor the ignition is turned from "START" 
position to "RUNII position . 

• Set Condition: 
This DTC is set when there is less than 3.0 volts present at the transmission control output circuits located in 
the Powertrain Control Module (PCM) when the Transmission Control System request the power up of those 
circuits. Note: Due to the integration of the Transmission Control Module and the Powertrain Control 
Module, both systems have their own power and ground circuits .. 

Possible Causes 

RELATED TIPM DTCS 

(T515) TRANSMISSION CONTROL CIRCUIT SHORT TO GROUND 

(T515) TRANSMISSION CONTROL CIRCUIT OPEN 

POWERTRAfN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this OTC? 

Yes »Go to 2 

No »Go to 5 

2. CHECK FOR TIPM RELATED DTCS 

With the scan tool, read TIPM DTCs. 

Are there any TCM TIPM OTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 3 
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3. CHECK THE (T515) TRANSMISSION CONTROL CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per .. 
form diagnosis. 
Disconnect the TIPM C1 harness connector. 
Measure the resistance between ground and the (T515) Transmission 
Control circuit. 

Is the resistance below 5.0 ohms? 

Ves » Repair the (T515) Transmission Control circuit for a short to 
ground. 
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Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC .. 45RFE/545RFE - STANDARD PROCEDURE) 

No » Go to 4 

4. CHECK THE (T515) TRANSMISSION CONTROL CIRCUIT FOR AN OPEN 

Measure the resistance of the (TS15) Transmission Control circuit 
between the TIPM C1 harness connector and the appropriate terminal 
of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Ves »Repair the (T515) Transmission Control circuit for an open. 

No 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEIAUTO
MATtC - 45RFE/545RFE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEIAUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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5. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The Transmission Control Output circuit is used to supply power to the Transmission SolenoidfTRS Assembly and to 
the PCM when in normal operating mode. The purpose of the Transmission Output circuit is to allow the Transmis
sion Control System to turn off the power to the Transmission SolenoidfTRS Assembly in event that the transmission 
should need to be placed into "limp-in" mode due to a DTC. 

After a PCM reset, (ignition switch turned to the run position, or after cranking the engine) the Transmission Control 
System verifies that the Transmission Output circuit is open by checking for voltage on the Transmission Output 
circuits before the Transmission Control System request for the circuit to be powered up. The request is sent by a 
direct circuit control from the PCM to the TIPM. If voltage is detected on the Transmission Output circuits before the 
request is sent, the DTC will set. 

• When Monitored: 
When the ignition is turned from "OFF" position to "RUN" position and/or the ignition is turned from "START" 
position to "RUN" position . 

• Set Condition: 
This DTC is set if the Powertrain Control Module senses greater than 3.0 volts on the Transmission Control 
Relay Output circuits prior to a request from the PCM to TJPM to energize the Transmission Output circuits. 

Possible Causes 

TIPM DTCS PRESENT 

(T1S) TRANSMISSION CONTROL CIRCUIT SHORT TO VOLTAGE 

(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT VOLTAGE 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK FOR TCM TIPM DTCS 

With the scan tool, read TIPM DTCs. 

Are there any TIPM TCM Power Control Circuit DTCS present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 0 for this DTC? 

Yes »Go to 3 

No »Go to 6 
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TRANSMISSION OUTPUT CIRCUIT SHORT TO VOLTAGE 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector and connect Miner tool 
#8815. 
Disconnect the TIPM C10 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Ignition on, engine not running. 
Measure the voltage of the (T16) Transmission Control Output circuits in 
the Miller tool #8815. 

Is the voltage above 0.5 volts on any (T16) Transmission Con
trol Output circuit? 

Yes »Go to 4 

No »Go to 5 

4. CHECK THE TRANSMISSION SOLENOIOrrRS ASSEMBLY 

Turn the ignition off to the lock position. 
Disconnect the Transmission SolenoidlTRS Assembly harness connec
tor. 
Ignition on, engine not running. 
Measure the voltage of the (T16) Transmission Control Output circuits in 
the Miller tool #8815. 

Is the voltage above 0.5 volts? 

Yes »Repair the (T16) Transmission Control Output circuit for a 
short to voltage. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the 
Service Information. 
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Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLE/AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

5. CHECK THE (T515) TRANSMISSION CONTROL CIRCUIT FOR A SHORT TO VOLTAGE 

Measure the voltage of the (T515) Transmission Control circuit. 

Is the voltage above 0.5 volts? 

Yes »Repair the (T515) Transmission Control circuit for a short to 
voltage. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage. or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
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per the Service Information. With the scan tool, perform 
Quick Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

6. CHECK WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
If a vehicle loses power to the Transmission Control System, the solenoids (LR, 2C, aD, UD, 4C) will go to their 
respective power off state. Some solenoids are normally vented and some are normally applied in their power off 
state. The transmission is designed to be in 3rd gear with all of the solenoids in this state. However, if power is 
restored, the Transmission Control System will power-up and normal operation will be restored. 

This code identifies that power to the Transmission Control System was restored when the gear selector was in a 
"Drive" position while the vehicle was moving at speeds above 32 km/h (20 mph). This DTC does not indicate a 
problem with the transmission or Transmission Control System, instead, it suggests intermittent problems in 
the fused ignition switch output, fused 8(+), or ground circuits to the TCM. Alternately, if a person performs a rolling 
restart maneuver, the DTC can be set. Therefore it is critical that this DTC be investigated if the vehicle is experi
encing intermittent 3rd gear operation and a subsequent return to normal operation . 

• When Monitored: 
When Powertrain Control Module initially powers up. Due to the integration of the Powertrain and Transmission 
Control Modules, the transmission part of the PCM has its own specific power and ground circuits . 

• Set Condition: 
This DTC will set if the PCM powers up and senses the vehicle in a valid forward gear, with no PRNDL DTCs, 
and an output speed above 800 rpm, approximately 32 km/h or 20 mph. 

i POWER UP AT SPEED 

Possible Causes 

Always perform the 45RFEl545RFE Pre .. Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 .. TRANSMISSIONITRANSAXLEIAUTOMATIC .. 45RFEl545RFE .. STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK THE POWER AND GROUND CIRCUITS 

This DTC is set when the Transmission portion of the Powertrain Control Module is initialized while the vehicle is 
moving down the road in a valid forward gear. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

NOTE: Due to the integration of the Powertrain and Transmission Control Modules, the transmission part of 
the PCM has its own specific power and ground circuits. 
Check all of the Fused B(+}, Fused Ignition Switch Output, and ground circuits to the PCM for an intermittent open 
or short to ground. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

View repair. 

Repair 
Check aU power and ground circuits to the PCM and repair as necessary. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMAT/C - 45RFE/545RFE - STANDARD PROCEDURE) 
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Theory of Operation 
The Totally Integrated Control Module (TIPM) replaces the Transmission control relay. The Transmission Control 
Output circuit It is used to supply power to the solenoids and pressure switches (Transmission SolenoidlTRS 
Assembly) when the transmission is in normal operating mode. When the Transmission Control Output circuit is off, 
no power is supplied and the transmission. 

Immediately after a controller reset (ignition key turned to the "run" position or after cranking engine), the TCM ver
ifies that the Transmission Control Output circuits are open by checking for no voltage at the transmission control 
output terminals at the PCM. After this is verified, the voltage at the pressure switches are checked. There should 
be no voltage on the pressure switches at this time. The PCM will then activate the relay_ 

• When Monitored: 
When the ignition is turned from "OFF" position to "RUN" position andlor the ignition is turned from "START" 
position to "RUN" position . 

• Set Condition: 
This DTC is set if the Powertrain Control Module senses voltage on any of the pressure switch inputs prior to 
the Transmission Control Output circuit being energized. 

Possible Causes 

PRESSURE SWITCH SENSE CIRCUITS SHORT TO VOLTAGE 

TRANSM ISS ION SOlENOI DITRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR TIPM TCM DTCS 

With the scan tool, read TIPM DTCs. 

Are there any TCM Power Control DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 0 for this DTC? 

Yes »Go to 3 

No »Go to 5 
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3. CHECK THE PRESSURE SWITCH SENSE CIRCUITS FOR A SHORT TO VOLTAGE 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 
~isconnect the Transmission SolenoidlTRS Assembly harness connec
tor. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T147) 2C, (T48) 4C, (T50) LR, (T9) 00, 
and (T29) UD Pressure Switch Sense circuits in Miller tool #8815. 

Is the voltage above 0.5 volt on any of the measured circuits? 

Yes »Repair the (T147) 2C, (T48) 4C, (T50) LR, (T9) OD, and/or 
(T29) UD Pressure Switch Sense circuit(s) for a short to 
voltage. 

BOX 8815 

81643e12 

Periorm 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 4 

4. CHECK THE TRANSMISSION SOLENOIDITRS ASSEMBLY 

With the scan tool under TIPM, stop the Transmission actuation. 
Turn the ignition off. 
Reconnect the Transmission SolenoidlTRS Assembly harness connec
tor. 
Ignition on, engine not running. 
Measure the voltage of the (T147) 2C, (T48) 4C, (TSO) LR, (T9) 00, 
and (T29) UO Pressure Switch Sense circuits in Miller tool #8815. 

Is the voltage above 0.5 volts on any of the sense circuits? 

Yes »Replace the Transmission SolenoidlTRS Assembly per the 
Service Information. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC 45RFE/545RFEITRANS 
SOLENOIDITRS ASSY - REMOVAL) 
Perform 45RFEl545RFE TRANSM ISSION VERI FICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATtC - 45RFE/545RFE - STANDARD PROCEDURE) 

~ID 
ll~ 

;~o '1i~:l1 8 22" 
9 000'00 15 

:: °0°:0°0 o,~ : 
" 000000~\;;'30 

PCM PINOUT 29 
BOX 8815 

81643e12 

No »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrOSion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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5. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONJ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
Line pressure is electronically controlled by the Transmission Control System and is measured by the Line Pressure 
Sensor (LPS). The desired line pressure is continuously being compared to the actual line pressure and is regulated 
by electronically changing the duty cycle of the Pressure Control Solenoid (PCS). (5% duty cycle;::: solenoid off :;: 
max line pressure, 62% duty cycle = solenoid on = min line pressure). 

The Transmission Control System calculates the desired line pressure based on inputs from the transmission and 
engine. A calculated torque input to the transmission is used as the primary input of the desired line pressure cal
culation and is called Torque Based Line Pressure. In addition, the line pressure is set to a preset level 827 to 931 
kPa (120 to 135 psi) during shifts and in Park and Neutral to ensure consistent shift quality . 

• When Monitored: 
Continuously with the ignition on, engine running, with the transmission in gear . 

• Set Condition: 
The PCM continuously monitors Actual Line Pressure and compares it to Desired Line Pressure. If the Actual 
Line Pressure reading is more than 172.4 kPa (25 psi) higher than the Desired Line Pressure, but is less than 
the highest Line Pressure ever used in the current gear, the DTC sets. 

RELATED DTCS PRESENT 

LINE PRESSURE CONNECTOR AND WIRING 

INTERNAL TRANSMISSION 

POWERTRAIN CONTROL MODULE 

Possible Causes 

Always perlorm the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC .. 45RFEl545RFE - STANDARD PROCEDURE) 

Diag nostic Test 

1. DETERMINING IF RELATED OTCS ARE PRESENT 

With the scan tool, check for other transmission DTCs. 

Are there any other line pressure related OTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. Perform the test for P0934 
and/or P0935 first if present. 

No »Go to 2 

2. COMPARE ACTUAL LINE PRESSURE TO DESIRED LINE PRESSURE 

CAUTION: Apply Parking Brake 
Start the engine. 

CAUTION: Firmly apply the brakes. 
With the scan tool, monitor the Line Pressure, Desired Line Pressure and the TPS degrees. 
While firmly applying the brakes, place the shifter in reverse, then slowly press the accelerator pedal to a TPS 
degree of 15°. 
Compare the Line Pressure reading to the Desired Line Pressure reading on the scan tool. 

Does the Line Pressure stay within:!: 34 kPa or 5 psi of the Desired Line Pressure? 

No »Go to 3 

Yes »Go to 6 
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3. CHECK LINE PRESSURE CONNECTOR AND WIRING 

Ignition on. engine not running. 
With the scan tool. monitor the Line Pressure Sensor voltage while wiggling the wiring harness and connectors 
pertaining to the Line Pressure Sensor and the Transmission SolenoidlTRS Assembly. 

Did the voltage remain steady while wiggling the wiring harness and connectors? 

Yes »Go to 4 

No »Disconnect and properly reconnect the Line Pressure Sensor connector. Inspect terminals and repair as 
necessary. 
Periorm 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

4. CHECK PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
With the Transmission Simulator select the "OFF" position on the "Input/Output Speed" switch. 
Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure during the following step. 
With the Transmission Simulator, turn the selector switch to each of the 3 Line Pressure positions. 

NOTE: All three scan tool Line Pressure readings should be steady and ±14 kPa or 2.0 psi of the reading 
specified on the Transmission Simulator. 

Does the Line Pressure on the scan tool fluctuate up and down more than 69 kPa or 10 psi at any of 
the 3 line pressure positions on the Transmission Simulator? 

Yes »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, periorm Quick Learn. 
Periorm 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 5 
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5. CHECK THE LINE PRESSURE SENSOR 

Turn the ignition off to the lock position. 

Disconnect the Transmission Simulator, Miller tool #8333 and reconnect all previously disconnected connectors. 
Install the Line Pressure Adaptor, Miller tool #8259, and the Pressure Gauge, Miller tool #C-3293, 0 to 2000 kPa (0 
to 300 psi). 
Start the engine in park. 
Monitor the line pressure readings of both the scan tool and the pressure gauge and compare the two readings. 

Is the line pressure gauge reading within 34 kPa (5 psi) of the scan tool reading? 

Yes »Repair internal transmission and inspect the oil pump per the Service information and replace if neces-
sary. If no problems are found, replace the Transmission SolenoidrrRS Assembly - possible cause is 
the Pressure Control Solenoid is stuck. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the Line Pressure Sensor per the Service Information. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

6. CHECK WIRING AND CONNECTORS 

The conditions necessary to set this OTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
Line pressure is electronically controlled by the Transmission Control System and is measured by the Line Pressure 
Sensor (LPS). The desired line pressure is continuously being compared to the actual line pressure and is regulated 
by electronically changing the duty cycle of the Pressure Control Solenoid (PCS). (5% duty cycle = solenoid off = 
max line pressure, 62% duty cycle = solenoid on = min line pressure). 

The Transmission Control System calculates the desired line pressure based on inputs from the transmission and 
engine. A calculated torque input to the transmission is used as the primary input of the desired line pressure cal
culation and is called Torque Based Line Pressure. In addition, the line pressure is set to a preset level 827 to 931 
kPa (120 to 135 psi) during shifts and in Park and Neutral to ensure consistent shift quality. 

The monitored Line Pressure Sensor voltage should always be between 0.35 and 4.75 volts. Any monitored volt
ages outside these parameters indicate an Line Pressure Sensor or wiring problem and will cause either DTC 
P0934 or P0935 to set. 

• When Monitored: 
Continuously with the ignition on and engine running . 

• Set Condition: 
This DTC will set when the monitored Line Pressure Sensor voltage is less than or equal to 0.35 volts for 0.18 
seconds. 

Possible Causes 

(F856) 5-VOLT SUPPLY CIRCUIT OPEN 

(F856) 5-VOLT SUPPLY CIRCUIT SHORT TO GROUND 

(T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT OPEN 

(T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

LINE PRESSURE SENSOR 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 2 

No »Go to 7 

2. CHECK THE PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the scan tool, under Transmission Sensors, monitor the Line Pressure. 
Using the Transmission Simulator, set the rotary switch to each of the 3 line pressure positions. 
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NOTE: The readings should be within :1:14 kPa (2.0 psi) on the scan tool to the pressure readings specified 
on Transmission Simulator. 

Does the Line Pressure on the scan tool match the line pressures on the Transmission Simulator? 

Yes »Replace the Une Pressure Sensor per the Service Information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 3 

3. CHECK THE (T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 
Disconnect the Transmission Simulator, Miller tool #8333. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance between ground and the (T3B) Line Pressure 
Sensor Signal circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T38) Line Pressure Sensor Signal circuit for a 
short to ground. 

Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 4 
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4. CHECK THE (T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT FOR AN OPEN 

Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 
Measure the resistance of the (T38) Line Pressure Sensor Signal circuit 
between the Line Pressure Sensor harness connector and the appropri
ate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T38) Line Pressure Sensor Signal circuit for an 
open. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 5 

• CHECK THE 5-VOLT SUPPLY CIRCUIT FOR AN OPEN 

Disconnect the PCM C1 harness connector and connect Miller tool 
#8815. 
Measure the resistance of the (F856) 5-volt Supply circuit between the 
Line Pressure sensor harness connector and the appropriate terminal of 
Miller tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for an open. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSM ISSIONITRANSAXLEI AUTO
MATIC - 45RFE/S4SRFE - STANDARD PROCEDURE) 

No »Go to 6 

i
3 

:W 
SENSOR. 

LINE 
PRESSURE 

(4.7L AIT) 

31 

1000000. 
)000000 

16 0000000 

24 
)000000 

0000000 

31 

PCM PINOUT 

BOX 8815 

[D]2 
2~' '.' 

9 

16 

24 

31 

SENSOR. 

UNE 
PRESSURE 

(4.1LAfT) 

27 

~l-oooc '000 

000 000 

OOO{ :>000 

000 000 

00000000 

PCMPINOUT 

BOX 8815 

~ID 
ll~ 

2 I ,'. '\ 
1~'1 {; :J; 

15 

23 

30 

38 

812af936 

a 

15 

23 

30 

38 

81299d7b 



DR -----AUTOMATIC TRANSMISSION ~ 545RFE - ELECTRICAL DIAGNOSTICS 21 - 705 

6. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 

Disconnect the PCM C1 harness connector and connect Miller tool 
#8815. 
Measure the resistance between ground and the (F856) 5-volt Supply 
circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for a short to ground. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

7. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
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31 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 

SENSOR· 

UNE 

PRESSURE 
(4.7L AfT) 

27 

000'1'000 
000 coo 

cooc )000 

000 000 

00000000 

PCMPINOUT 

BOX 8815 

With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 

-@ID 
:3~~1 

8 

15 

23 

30 

38 

B1299d64 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
Line pressure is electronically controlled by the Transmission Control System and is measured by the Line Pressure 
Sensor (LPS). The desired line pressure is continuously being compared to the actual line pressure and is regulated 
by electronically changing the duty cycle of the Pressure Control Solenoid (PCS). (5% duty cycle = solenoid off = 
max line pressure, 62% duty cycle = solenoid on = min line pressure). 

The Transmission Control System calculates the desired line pressure based on inputs from the transmission and 
engine. A calculated torque input to the transmission is used as the primary input of the desired line pressure cal
culation and is called Torque Based Line Pressure. In addition, the line pressure is set to a preset level 827 to 931 
kPa (120 to 135 psi) during shifts and in Park and Neutral to ensure consistent shift quality. 

The monitored Line Pressure Sensor voltage should always be between 0.35 and 4.75 volts. Any monitored volt
ages outside these parameters indicate an Line Pressure Sensor or wiring problem and will cause either DTC 
P0934 or P0935 to set. 

• When Monitored: 
Continuously with ignition on and engine running. 

• Set Condition: 
This DTC will set if the monitored Line Pressure Sensor voltage is greater than or equal to 4.75 volts for the 
period of 0.18 seconds 

Possible Causes 

(T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT OPEN 

(K900) SENSOR GROUND CIRCUIT OPEN 

(T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 

LINE PRESSURE SENSOR 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 2 

No »Go to 6 

2. CHECK THE PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 

With the scan tool, monitor the Line Pressure. 
Using the Transmission Simulator, set the rotary switch to each of the 3 line pressure positions. 

NOTE: The readings should be within ±14 kPa or 2.0 psi on the scan tool of the pressure reading specified 
on Transmission Simulator. 

Does the 3 line pressures on the scan tool match the Line pressure readings on the Transmission Sim-
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ulator? 

Yes »Replace the Line Pressure Sensor per the Service Information. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 3 

3. CHECK THE (K900) SENSOR GROUND CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM C2 harness connector and connect Miller tool 
#8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (K900) Sensor Ground circuit between 
the Line Pressure Sensor harness connector and the appropriate termi
nal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (K900) Sensor Ground circuit for an open. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATle - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 4 
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4. CHECK THE (T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT FOR AN OPEN 

Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 
Measure the resistance of the (T38) Line Pressure Sensor Signal circuit 
between the Line Pressure Sensor harness connector and the appropri
ate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T38) Line Pressure Sensor Signal circuit for an 
open. 

Perform 45RFEJ545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 5 
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5. CHECK THE (T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 

Ignition on, engine not running. 

With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T38) Line Pressure Sensor Signal circuit. 
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Is the voltage above 5.5 volts? 

Yes »Repair the (T38) Line Pressure Sensor Signal circuit for a 
short to voltage. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO-

-@lID 
~)~ :fil 0 

No 

MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFEJ545RFE - STANDARD PROCEDURE) 
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6. CHECK WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 
Perform 45RFE/S45RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0944-LOSS OF HYDRAULIC PUMP PRIME 
For a complete wiring diagram Refer to Section 8W 

Theory of Operation 
The Loss of prime test is used to prevent transmission defaults and erroneous fault codes during temporary loss of 
pump prime that may occur with low transmission fluid under severe braking conditions, start-up, etc. and to point 
towards more subtle problems such as a plugged or cracked oil filter. 

The Loss of Prime DTC is set by a loss of hydraulic pressure in the transmission system. This condition, if sus
tained, will result in the vehicle being unable to move . 

• When Monitored: 
If the transmission is slipping in any forward gear and all the pressure switches are not indicating pressure, a 
loss of prime test is run . 

• Set Condition: 
If the transmission begins to slip in a forward gear and all the pressure switch{s) that should be closed are 
open a loss of prime test begins. Available elements are turned on by the PCM to see if pump prime exists. 
The DTC sets if no pressure switch(s) respond. 

SHIFT LEVER OUT OF ADJUSTMENT 

IMPROPER FLUID LEVEL 

Possible Causes 

CRACKED OR IMPROPERLY INSTALLED PRIMARY OIL FILTER OR SEAL 

LOOSE COOLER RETURN FILTER 

STUCK OR STICKING MAIN REGULATOR VALVE 

TRANSMISSION OIL PUMP 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. SHIFT LEVER POSITION TEST 

Using the scan tool, perform a Shift Lever Position test. Follow the instructions on the scan toot. 

Did the Shift Lever Position Test pass? 

Yes »Go to 2 

No »Refer to the Transmission category and perform the appropriate symptom. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

2. CHECK TO SEE IF OTC P0944 IS CURRENT 

Place the gear selector in Park. 
Start the engine. 
The transmission must be at operating temperature prior to checking pressure. A cold transmission will give higher 
readings. 
Run the engine at 1500 rpm. 
With the scan tool, monitor the Transmission Line Pressure. 

Does the Line Pressure match the Desired Line Pressure within ± 5 psi? 

No »Go to 6 

Yes »Go to 3 



21 - 712 AUTOMATIC TRANSMISSION - 545RFE - ELECTRICAL DIAGNOSTICS ----- DR 

3. CHECK LINE PRESSURE IN DRIVE AND REVERSE 

Firmly apply the brake and repeat the previous test in both Drive and the Reverse gear positions. 
With the scan tool, monitor the Transmission Line Pressure. 

Does the Line Pressure match the Desired Line Pressure within ± 5 psi in all gear ranges? 

Ves »Go to 4 

No »Go to 5 

4. REVIEW CUSTOMER COMMENTS 

necessary to set this are not present at this time. 
Verify with the customer if a delayed engagement andlor an intermittent "No Drive" condition has occurred. 
If the customers answer is "No" erase the DTC and return the vehicle to the customer. 
Make sure to check for any TSBs or controller flash updates that my apply_ 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Has the customer experienced any delayed engagement and/or "No Drive" conditions? 

Ves »Go to 6 

No »Test Complete. 

5. DTC VERIFICATION 

Read and record the DTC and the Event Data information. 
Test drive the vehicle and attempt to operate the vehicle within the parameters in which the DTC set. 
With the scan tool, read DTes. 

Did any following DTCs set, P0868, P0944, P0841, P0846, P0871, P0876, or P0988? 

Yes »Go to 6 

No »Test Complete. 

6. CHECK TRANSMISSION OIL FILTER 

Remove and inspect the Transmission Oil Pan per the Service Information. 
Remove and inspect the Primary Oil Filter per the Service Information. 
Inspect the oil filter seal for damage and proper installation. 

Does the Oil Pan contain excessive debris, or is the oil fitter plugged, loose, or damaged? 

Ves »Repair the cause of the plugged transmission oil filter or excessive debris. Check the Transmission Oil 
Filter seal for improper installation onto filter neck instead of into the pump bore, not fully seated against 
pump housing, filter neck not engaged into pump. Check that the spin-on cooler return filter (if 
equipped) is not loose, and that its gasket is in good condition and properly seated. Repair as neces
sary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Repair the Transmission Oil Pump as necessary. Check for a stuck main regulator valve and clean if 
necessary. Refer to the Service Information for the proper repair procedure. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC 45RFE/545RFE - STANDARD PROCEDURE) 



DR ----- AUTOMATIC TRANSMISSION .. 545RFE .. ELECTRICAL DIAGNOSTICS 21 .. 713 

P0987-4C HYDRAULIC PRESSURE TEST 
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Theory of Operation 
The Transmission Control System tests the pressure switches when they are off. The test verifies that the switches 
are operational (They will close with pressure applied). The Transmission Control System verifies that the switch 
closes when the corresponding element is applied. If a switch fails to close, it is re-tested. If it fails the second test. 
the DTC will set, the MIL will illuminate and the transmission system will default to the orderly Shutdown routine. 

• When Monitored: 
In any forward gear with engine speed above 1000 rpm shortly after a shift and every minute thereafter . 

• Set Condition: 
After a shift into a forward gear, with engine speed above 1000 rpm, the PCM momentarily turns on element 
pressure to the Clutch circuits that don't have pressure to identify the correct Pressure Switch closes. If the 
Pressure Switch does not close 2 times, the DTC sets. 

LINE PRESSURE SENSOR 

TRANSMISSION FLUID CONTAMINATION 

RELATED DTCS PRESENT 

TRANSMISSION SOlENOI DITRS ASSEMBLY 

EXCESSIVE DEBRIS IN OIL PAN 

Possible Causes 

POOR LINE PRESSURE SENSOR CONNECTION 

RELATED TCM POWER INPUT DTCS PRESENT 

(T48) 4C PRESSURE SWITCH SENSE CIRCUIT OPEN 

(F856) 5-VOLT SUPPLY CIRCUIT OPEN 

(T48) 4C PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 

(F856) 5-VOLT SUPPLY CIRCUIT SHORT TO GROUND 

(T48) 4C PRESSURE SWITCH SENSE CIRCUIT SHORT TO OTHERS 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

INTERNAL TRANSMISSION 

POWERTRAtN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF RELATED DTCS ARE PRESENT 

With the scan too', read DTCs. 

Is there any Loss of Prime, TCM Power Input, and/or Line Pressure Sensor OTCs present? 

Yes »Refer to the Transmission category and pertorm the appropriate symptom. If the DTC P0944 is present, 
perform its respective test first. 

No »Go to 2 
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DTCS 

With the scan tool, read DTCs. 

Is the DTC P0770 also present? 

Ves »Refer to the symptom list and perform diagnostics for P0770. 

No »Go to 3 

OTHER DTCS PRESENT 

With the scan tool, read DTCs. 

Are the DTCs P0988 and/or P1736 present also? 

Ves »Go to 12 

No »Go to 4 

4. CHECK TO SEE IF DTC IS CURRENT 

With the scan tool, check if the DTC P0987-4C HYDRAULIC PRESSURE TEST FAILURE is active or stored. 

Is the DTC P0987-4C HYDRAULIC PRESSURE TEST FAILURE active? 

Ves »Go to 5 

No »Go to 17 

5. CHECK IF THE LINE PRESSURE STAYS THE SAME 

Start the engine. 
Warm the transmission to 82° C or 1800 F. 

Firmly apply the brakes. 
With the scan tool, monitor the Line Pressure during the following step. 
Move the shift lever to each gear position, pausing momentarily in each position and record the line pressure read
ing. Allow the pressure to stabilize for at least 5 seconds in each range. 

Did the line pressure remain at a steady value between 585 and 655 kPa or 85 and 95 psi in each posi
tion? 

Yes »Go to 6 

No »Go to 10 

6. CHECK THE LINE PRESSURE SENSOR CONNECTION 

Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure while firmly pushing the Transmission Line Pressure Sensor connector 
inwards towards the Transmission. 

Did the Line Pressure reading on the scan tool change to about 207 kPa or 30 psi when the connector 
was pushed inward? 

Yes »Disconnect and properly reconnect the Line Pressure Sensor connector. Inspect terminals and repair as 
necessary. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFEJ545RFE - STANDARD PROCEDURE) 

No »Go to 7 



21 . 716 AUTOMATIC TRANSMISSION - 545RFE - ELECTRICAL DIAGNOSTICS ----- DR 

7. CHECK THE LINE PRESSURE SENSOR OPERATION 

Turn the ignition off to the lock position. 

Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
With the Transmission Simulator select the "OFF" position on the "Input/Output Speed" switch. 
Ignition on, engine not running. 

With the scan tool, monitor the Line Pressure while turning the Pressure Switch selector to each of the 3 line pres
sure positions on the Transmission Simulator. 

NOTE: All three scan tool Line Pressure readings should be steady and :!::14 kPa or 2.0 psi of the reading 
specified on the Transmission Simulator. 

Did the scan tool Line Pressure readings match the specified readings on the Transmission Simulator 
and remain steady in all three positions? 

Yes »Replace the Line Pressure Sensor per the Service Information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 8 

8. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect Transmission Simulator. 
Disconnect the PCM C1 harness connector and connect Miller tool 
#8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (F856) 5-volt Supply circuit between the 
Line Pressure Sensor harness connector and the appropriate terminal 
of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Ves »Repair the (F856) 5-volt Supply circuit for an open. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFElS45RFE - STANDARD PROCEDURE) 

No »Go to 9 
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9. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (F856) 5-volt Supply 
circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for a short to ground. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

10. COMPARE SCAN TOOL TO PRESSURE GAUGE 

Turn the ignition off to the lock position. 
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Connect the Line Pressure Adapter, Miller tool #8259 and 0-300 psi Test Gauge, Miller tool #C-3293-SP. Refer to 
the Service Information for proper installation procedure. 

CAUTION: Apply parking brake. 
Start the engine. 

In the following steps, compare the scan tool Line Pressure to the Pressure Gauge readings in each gear. 

CAUTION: Do not overheat transmission. 
With the gear selector in park, raise the RPM to 1500, and compare line pressure readings. 
Firmly apply the brakes, move the gear selector into reverse, raise the RPM to 1500, and compare the line pressure 
readings. 

Firmly apply the brakes, move the gear selector into drive, raise the RPM to 1500, and compare the line pressure 
readings. 

Did the scan tool Line Pressure readings match the Pressure Gauge readings ± 10 psi? 

Yes »Go to 11 

No »Replace the Line Pressure Sensor per the Service Information. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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11. CHECK PCM AND WIRING 

Turn the ignition off to the lock position. 

Remove the Line Pressure Adapter, Miller tool #8259 and 0-300 psi Test Gauge, Miller tool #C-3293-SP. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator. Miller tool #8333. 
On the Transmission Simulator, turn the Pressure Switch selector switch to 4C. 
Ignition on, engine not running. 
With the scan tool, monitor the 4C Pressure Switch state while pressing and holding the Pressure Switch test button 
and wiggling the wire harness and connectors that pertain to the 4C Pressure Switch. 

Did the 4C Pressure Switch state change to closed and remain closed while wiggling the wires? 

Yes »Go to 12 

No »Go to 14 

12. CHECK FOR EXCESSIVE DEBRIS 

Turn the ignition off to the lock position. 
Remove the Transmission Simulator, Miller tool #8333. 
Remove and inspect the Transmission Oil Pan per the Service Information. 

Does the Transmission Oil Pan contain excessive debris or contamination? 

Yes »Repair the cause of the excessive debris in the Transmission Oil Pan. Refer to the Service Information 
for the proper procedures. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 13 

13. CHECK 4C HYDRAULIC CLUTCH CIRCUIT 

Remove the Valve Body and air check the 4C hydraulic clutch circuit (in the case) for leakage per the Service 
Information. 

NOTE: The 4C hydraulic clutch circuit contains a small bleed orifice. A small amount of air leakage is nor
mal. 

Was there excessive air leakage noticed during the air check? 

Yes »Repair as necessary. Check the 4C clutch piston, piston seals and bleed orifice assembly. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Disassemble and inspect the Valve Body and repair as necessary. Inspect the 4C Accumulator piston 
and seals. If no problems are found in the Valve Body, replace the Transmission SolenoidlTRS Assem
bly per the Service Information. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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14. CHECK THE 4C PRESSURE SWITCH SENSE CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Remove the Transmission Simulator, Miller tool #8333 and connect 
Miller tool #8815. 
Disconnect the PCM C4 harness connector. 
Measure the resistance of the (T48) 4C Pressure Switch Sense circuit 
between the Transmission SolenoidfTRS Assembly harness connector 
and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T48) 4C Pressure Switch Sense circuit for an 
open. 
Perlorm 45RFE/545RFE TRANSMISSION VERI FICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 15 

12 

16 

9 

16 

24 

31 

11 

ASS~MBLY· 

TRANSMISSION 

SOLENOIDrrRS 

(4.n.) 

20 

000+00 
cooc JOO 

0000 000 

0000000 

00000000 

PCMptNOUT 

80X1815 

15. CHECK THE (T48) 4C PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T 48) 4C Pressure 
Switch Sense circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T48) 4C Pressure Switch Sense circuit for a 
short to ground. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTO
MATtC - 45RFE/545RFE - STANDARD PROCEDURE) 
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16. CHECK THE (T48) 4C PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

harness connectors. 
Disconnect the Transmission SolenoidffRS Assembly harness connec
tor. 

NOTE: Make sure the Transmission SolenoidlTRS Assembry har
ness connector is disconnected. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (T48) 4C Pressure Switch Sense 
circuit and all other circuits in the Transmission SolenoidJTRS Assembly 
harness connector. 

Is the resistance below 5.0 ohms between the (T 48) 4C Pres
sure Switch Sense circuit and any other circuit(s) in the Trans
mission SolenoidlTRS Assembly harness connector? 

Yes »Repair the (T48) 4C Pressure Switch Sense circuit for a 
short to another circuit(s). 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONJTRANSAXLE/AUTO-
MATIC ~ 45RFE/S45RFE ~ STANDARD PROCEDURE) 
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No »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion j 

damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLEIAUTOMATIC 45RFE!545RFE - STANDARD PROCEDURE) 

17. CHECK WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guideJ inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checki[1g for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
If the Event Data shows the OTC Pie set while the Une Pressure was significantly below the Desired Une Pressure 
reading, check for causes of low line pressure (low fluid level, broken or mis-installed primary oil filter or filter seal, 
sticking Main Regulator Valve in the Pump Valve Body etc.). If the data shows the DTC set while the Line Pressure 
reading was significantly higher than the Desired Line Pressure, check the Line Pressure Sensor and related wiring. 

Where there any problems found? 

Yes »Repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0988-4C PRESSURE SWITCH RATIONALITY 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 
The Transmission system uses five pressure switches to monitor the fluid pressure in the LR, 2C, 4C, UD, and 00 
clutch circuits. The pressure switches are continuously monitored for the correct states in each gear as shown . 

• When Monitored: 
Continuously with the ignition on, engine running, with the transmission in gear. 

• Set Condition: 
The DTC is set if the 4C Pressure Switch reads open or closed at the wrong time in a given gear. 

Possible Causes 

RELATED TCM POWER INPUT DTCS PRESENT 

OTC P0871 ALSO PRESENT 

LOSS OF 12-VOLT FEED 

(T48) 4C PRESSURE SWITCH SENSE CIRCUIT OPEN 

(T48) 4C PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 

EXCESSIVE FLUID LEAKAGE WITH 4C CLUTCH CIRCUIT 

NO.5 ANDIOR NO.7 CHECK BALL CUT OR DAMAGED 

LOW LINE PRESSURE 

TRANSMISSION SOLENOIDrrRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

WIRING AND CONNECTORS 

Always perform the 45RFEJ545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONfTRANSAXLEJAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

GEAR UR 2C 4C UD OD 

REVERSE OPEN OPEN OPEN OPEN OPEN 

PIN CLOSED** OPEN OPEN OPEN OPEN 

1ST CLOSED* OPEN OPEN CLOSED OPEN 

2ND OPEN CLOSED OPEN CLOSED OPEN 

2ND PRIME OPEN OPEN CLOSED CLOSED OPEN 

3RD OPEN OPEN OPEN CLOSED CLOSED 

4TH OPEN OPEN CLOSED OPEN CLOSED 

5TH OPEN CLOSED OPEN OPEN CLOSED 

*UR is closed if output speed is below 100 rpm in Drive and Manual 2. UR is closed in Manual 1. 

**May be open when rolling in Neutral or at low oil temperatures. 

Diagnostic Test 

1 . CHECK FOR TCM POWER INPUT SIGNAL DTCS 

With the scan tool, read DTCs. 

Are there any TCM Power Input DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 
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2. DTC DATA SHOW CURRENT DTC 

With the scan tool 1 read and record the Event Data. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

Does the Event Data show data for DTC P0988? 

Yes »Go to 3 

No »Refer to the Transmission category and perform the appropriate symptom identified in the Event Data. 

3. CHECK IF MULTIPLE DTCS ARE PRESENT 

With the scan tool, read DTCs. 

Are there two or more related Pressure Switch Sense DTCs present in addition to P0988? 

Yes »Go to 4 

No »Go to 7 

4. RELATED DTC PRESENT 

In the Event Data recorded earlier, do all the pressure switches read CLOSED in the Event Data for 
P0988? 

Yes »Refer to Transmission category and perform diagnostics for the DTC P0882. 

No »Go to 5 

5. CHECK IF THE PRESSURE SWITCHES READ OPEN 

In the Event Data recorded earlier, do all the pressure switches read OPEN? 

Yes »Go to 6 

No »Go to 7 

6. CHECK FOR LOW LINE PRESSURE 

In the Event Data recorded earlier, is the Line Pressure less than 40 psi, and significantly below the 
Desired Line Pressure? 

Yes »Repair as necessary to correct low line pressure. Check fluid level and adjust as necessary. If fluid level 
is OK, check the Primary Oil Filter seal for a split. crack, or improperly installed. If the filter and seal are 
OK, check the Main Regulator Valve in the Oil Pump. Refer to the Service Information for the above 
procedures. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidfTRS Assembly per the Service Information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE!545RFE - STANDARD PROCEDURE) 

7. CHECK IF THE DTC P0871 ALSO SET 

With the scan tool, read DTCs. 

Is the DTC P0871 also present? 

Yes »Refer to the Transmission category and pertorm the appropriate symptom. 

No »Go to 8 
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8. CHECK IF THE DTC SET IN PARK, REVERSE OR NEUTRAL 

In the Event Data recorded earlier, does the Event Data show the DTC set in Park, Neutral, or Reverse for 
P0988? 

Yes »Go to 13 

No »Go to 9 

9. CHECK IF THE Event Data READS CLOSED 

In the Event Data recorded earlier, does the Event Data show the 4C Pressure Switch reading CLOSED? 

Yes »Go to 11 

No »Go to 10 

1 O. CHECK THE PRIMARY OIL FILTER SEAL 

In the Event Data recorded earlier, is the Line Pressure less than 40 psi, and significantly below the 
Desired Line Pressure? 

Yes »Repair as necessary to correct low line pressure. Check fluid level and adjust as necessary. If fluid level 
is OK, check the Primary Oil Filter seal for a split, crack, or improperly installed. If the filter and seal are 
OK, check the Main Regulator Valve in the Oil Pump. Refer to the Service Information for the above 
procedures. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 15 

11. CHECK THE PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 

Ignition on, engine not running. 
With the Transmission Simulator, turn the Pressure Switch selector switch to the 4C position. 
With the scan tool, monitor the 4C Pressure Switch while pressing the Pressure Switch test button on the Trans
mission Simulator. 

Did the state of the 4C Pressure Switch change while pressing the Pressure Switch Test button? 

Yes »Go to 12 

No »Go to 13 
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12. CHECK THE TRANSMISSION SOLENOIDITRS ASSEMBLY 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 

Where there any problems found? 

Yes »Repair as necessary. 
Perform 45RFEJS45RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the Service Information. 
Perform 45RFEJS45RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

13. CHECK THE (T48) 4C PRESSURE SWITCH SENSE CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM C4 harness connector. 
Connect Miller tool #8815 to the PCM C4 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T48) 4C Pressure Switch Sense circuit 
between the Transmission SolenoidlTRS Assembly harness connector 
and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T48) 4C Pressure Switch Sense circuit for an 
open. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 14 
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14. CHECK THE (T48) 4C PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T 48) 4C Pressure 
Switch Sense circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T 48) 4C Pressure Switch Sense circuit for a 
short to ground. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. 

No »Replace the Powertrain Control Module per the Service 
Information. With the scan tool, perform the Quick Learn 
procedure. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

[OJ 

15. CHECK IF THE NO.5 AND/OR NO.7 CHECK BALL IS CUT OR DAMAGED 

Turn the Ignition off to the lock position. 
Remove the Valve Body Assembly per the Service Information. 
Inspect the No.5 and NO.7 check balls for any cuts or damage. 
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Inspect the 4C accumulator piston and seals and also the 4C tower seal on top of the valve body. Refer to the 
Service Information. 

Where there any problems found? 

Yes »Repair as necessary. Check for excessive clutch debris in the transmission oil pan. If excessive clutch 
debris is present, repair 4C clutch as necessary. Refer to the Service Information for proper repair pro
cedures. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 16 

16. CHECK FOR EXCESSIVE LEAKAGE WITHIN THE 4C CLUTCH CIRCUIT 

Air check the 4C Clutch hydrauliC circuit. Refer to the Service Information. 

NOTE: This hydraulic clutch circuit contains a small bleed orifice. Small leakage is considered normal. 

Was there excessive air leakage in the 4C Clutch hydraulic circuit? 

Yes »Repair as necessary. Refer to the Service Information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the Service Information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 



DR ----- AUTOMATIC TRANSMISSION - 545RFE - ELECTRICAL DIAGNOSTICS 21 .. 727 

P128B-TCM POWER CONTROL CIRCUIT 2 LOW - TIPM 
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• When Monitored: 
With the ignition on, Battery voltage greater than 10 volts. 

• Set Condition: 
A shorted condition is detected in the Transmission Control Output circuit. 

Possible Causes 

(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT TO GROUND 

(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. CHECK IF THE DTC IS ACTIVE 

Ignition on, engine not running. 
With the scan tool, check TIPM DTCs. 

Is the status Active for this OTC? 

Yes »Go to 2 

No »Go to 4 

2. CHECK THE TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT TO GROUND 

Turn the ignition off 
Disconnect the TIPM C10 harness connector. 
Disconnect the PCM C4 harness connector and install Miller tool #8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance between ground and the (T16) Transmission 
Control Output circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T16) Transmission Control Output circuit for a 
short to ground. 
Perform 545RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
45RFE/545RFE - STANDARD PROCEDURE) 
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3. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Reconnect the TIPM C10 harness connector. 
Disconnect the Transmission Solenoid/Pressure Switch harness connec
tor. 
Disconnect the Line Pressure Sensor/Variable Force Solenoid harness 
connector (if equipped). 
Ignition on, engine not running. 
Using the scan tool under the TIPM Actuators, actuate the Transmis
sion. 
Using a 12-volt test light connected to ground, check the (T16) Trans
mission Control Output circuits. 

NOTE: The test light must illuminate brightly. Compare the bright
ness to that of a direct connection to the battery. 

Does the test light illuminate brightly at all the (T16) Transmis
sion Control Output circuits? 

Yes »Using the schematics as a guide, inspect the wire Totally 
Integrated Power Module (TIPM) harness and connector 
terminals for corrosion, damage, or terminal push out. If no 
problems are found, replace and program the TIPM per 
Service Information. 
Perform 545RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
45RFE/545RFE - STANDARD PROCEDURE) 

No »Repair the (T16) Transmission Control Output circuit for an 
open. 
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Perform 545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/ 
AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

4. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 

Perform 545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/ 
AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test complete. 
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P128C-TCM POWER CONTROL CIRCUIT 2 HIGH - TIPM 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts . 

• Set Condition: 
A shorted condition is detected in the TIPM Transmission Control Output circuit. 

Possible Causes 

(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT TO VOLTAGE 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. CHECK IF THE DTC IS ACTIVE 

Ignition on, engine not running. 
With the scan tool, read TIPM DTCs. 

Is the status Active for this DTC? 

Yes »Go to 2 

No »Go to 3 

2. (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT TO VOLTAGE 

Turn the ignition off to the lock position. 
Disconnect the TIPM C10 harness connector. 
Disconnect the PCM C4 harness connector. 
Ignition on, engine not running. 
Measure the voltage of the (T16) Transmission Control Output circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (T16) Transmission Control Output circuit for a 
short to voltage. 
Perform 545RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
45RFE/545RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, inspect the wire Totally 
Integrated Power Module (TIPM) harness and connector 
terminals for corrosion, damage, or terminal push out. If no 
problems are found, replace and program the TIPM per 
Service Information. 
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Perform 545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

3. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform 545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test complete. 
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P128D-TCM POWER CONTROL CIRCUIT 2 OPEN - TIPM 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts. 

• Set Condition: 
An open condition of the Transmission Control Output circuit is detected by the Totally Integrated Power Mod
ule (TIPM). 

Possible Causes 

(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT OPEN 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. CHECK IF THE OTC IS ACTIVE 

Ignition on, engine not running. 
With the scan tool, select View DTCs. 

Is the status Active for this OTC? 

Yes »Go to 2 

No »Go to 3 

2. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock pOSition. 

Disconnect the PCM C4 harness connector and install Miller tool #8815. 
Disconnect the Transmission Solenoid harness connector. 
Disconnect the Line Pressure SensorNariable Force Solenoid harness 
connector (if equipped). 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Ignition on, engine not running. 

Using the scan tool under the TIPM Actuators, actuate the Transmis
sion. 

Using a 12-volt test light connected to ground, check the (T16) Trans
mission Control Output circuits. 

NOTE: The test light must illuminate brightly. Compare the bright
ness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes »Using the schematics as a guide, inspect the wire Totally 
Integrated Power Module (TIPM) harness and connector 
terminals for corrosion, damage, or terminal push out. If no 
problems are found, replace and program the TIPM per 
Service Information. 

Perform 545RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
45RFE/545RFE - STANDARD PROCEDURE) 

No »Repair the (T16) Transmission Control Output circuit for an open. 
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Perform 545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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3. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform 545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/ 
AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test complete. 
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P128E-TCM POWER CONTROL CIRCIJIT 2 OVERCURRENT - TIPM 
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21 



21 - 736 AUTOMATIC TRANSMISSION - 545RFE - ELECTRICAL DIAGNOSTICS ----- DR 

• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts . 

• Set Condition: 
An overcurrent condition is detected in the TCM Power Control circuit. One Trip Fault. Three good trips to turn 
off the MIL. 

Possible Causes 

LINE PRESSURE SENSOR VARIABLE FORCE SOLENOID 

SOlENOI D/PRESSU RE SWITCH ASSEMBLY 

POWERTRAIN CONTROL MODULE (PCM) 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. CHECK IF THE DTC IS ACTIVE 

Ignition on, engine not running. 
With a scan tool, read TIPM DTCs. 

Is the DTC active at this time? 

Yes »Go to 2 

No »Go to 5 

2. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT 

Turn the ignition off. 
Disconnect the TIPM C10 harness connector. 
Connect the positive probe of an ammeter to battery positive and con
nect the negative probe to the (T16) Transmission Control Output circuit 
in the TIPM C10 harness connector. 
Read the amperage on the ammeter. 

Does the amperage read below 2.0 amps? 

Yes »Go to 4 

No » Go to 3 
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• CHECK THE PCM 

Disconnect the amp meter from the TIPM C10 harness connector and 
battery positive. 
Disconnect the PCM C4 harness connector. 
Reconnect the positive probe of an ammeter to battery positive and 
connect the negative probe to the (T16) Transmission Control Output 
circuit in the TIPM C10 harness connector. 
Read the amperage on the ammeter. 

Does the amperage read below 2.0 amps? 

Yes » Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn 
Perform 545RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 4 

4. CHECK THE TRANSMISSION SOLENOIDS 

Disconnect the amp meter from the TIPM C10 harness connector. 
Disconnect the PCM C4 harness connector and install Miller tool #8815. 
Connect the positive probe of an ammeter to battery positive and con
nect the negative probe to the (T16) Transmission Control Output circuit 
in the TI PM C 10 harness connector. 
While monitoring the amperage reading of the ammeter and using a 
jumper wire, jump each solenoid control circuit to ground one at a time 
in the appropriate terminals of Miller tool #8815. 

NOTE: The amperage draw should be approximately .02 milliam
pere on each solenoid circuit with the PCM C4 harness connector 
disconnected. 

Does the amperage read between .05 and .015 milliampere (::t 
.005 milliampere) on each solenoid tested? 

Yes »Replace the Totally Integrated Control Module per the Ser-
vice Information. 
Perform 545RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
45RFE/545RFE - STANDARD PROCEDURE) 

No »Depending on the identified circuit in the test, replace either 
Transmission Solenoid/Pressure Switch Assembly or the 
Line Pressure Solenoid (if equipped) per the Service Infor
mation. 
Perform 545RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
45RFE/545RFE - STANDARD PROCEDURE) 
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5. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P1684-BATTERV WAS DISCONNECTED 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The PCM uses a battery backed RAM (Random Access Memory) is used to maintain some learned values. When 
the battery 8(+) is disconnected, the memory is lost. When the B(+) is restored, this memory loss is detected by the 
Transmission Control System. The DTC is set and the learned values are initialized to known constants or previ
ously learned values from EEPROM (Electronic Erasable Programmable Read Only Memory). This results in the 
reinitialization of some parameters . 

• When Monitored: 
Whenever the ignition is in the Run/Start pOSition . 

• Set Condition: 
This DTC will set whenever Powertrain Control Module is disconnected from Fused 8(+) or ground. It will also 
be set using the scan tool to perform a Battery Disconnect andlor Quick Learn procedure. 

Possible Causes 

BATTERY WAS DISCONNECTED 

SCAN TOOL BATTERY DISCONNECT PERFORMED 

PCM WAS REPLACED OR DISCONNECTED 

QUICK LEARN WAS PERFORMED 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 .. TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFEl545RFE .. STANDARD PROCEDURE) 

Diagnostic Test 

1. POSSIBLE CAUSES 

This DTC is an informational DTC only. 

This DTC is set due to a momentary loss of power and/or the ground circuits to the PCM. 
Below are a list of possible causes associated with this DTC. 
Battery was disconnected. 
The Battery Disconnect feature (if equipped) on the scan tool was performed. 
The Quick Learn feature on the scan tool was performed. 
PCM was replaced or disconnected. 

Were any of the above possible causes performed? 

Yes »This is the cause of the DTC. Erase the DTC and return vehicle to customer. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 .. TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 2 

2. CHECK WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

NOTE: Check all power and ground circuits to the PCM for a intermittent or high resistance condition. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 
Periorm 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P1715-RESTRICTED MANUAL VALVE IN T3 RANGE 
For a complete wiring diagram Refer to Section 8W 

• When Monitored: 
Whenever the PRNDL code indicates Temp 3 . 

• Set Condition: 
This DTC sets when conditions for the DTC P1776 are satisfied or 3 unsuccessful attempts to engage 1 st gear 
while the shifter is in the temp 3 zone. This indicates a restricted port at the manual valve because the shifter 
is not fully engaged in the drive position. 

RELATED TRANSMISSION DTCS PRESENT 

CUSTOMER DRIVING HABITS 

MISADJUSTED SHIFTER 

Possible Causes 

Always perform the 4SRFElS4SRFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONrrRANSAXLEIAUTOMATIC - 4SRFElS4SRFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. DETERMINING IF RELATED DTCS ARE PRESENT 

With the scan tool, check DTCs. 

Are any of the following DTCs P0731, P0732, P0733, P0734, P0736, or P07l6 present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK SHIFTER ADJUSTMENT 

Check Shifter adjustment per the SeNice Information. 

Is the shifter properly adjusted? 

Yes »Go to 3 

No »Adjust the Shifter Assembly per the SeNice Information. 
Perform 45RFEJ545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

3. CHECK CUSTOMER DRIVING HABIT 

This DTC can be set if the customer rests their hand on the shift lever while they are driving. The transmission can 
be put in the T3 position if just enough upward pressure towards neutral is exerted on the shift lever. 
When this occurs, the feed port to the clutch is restricted, the transmission will declare neutral, and this DTC will be 
set. The customer should be informed not to rest their hand on the shifter while driving. 
This DTC can also be set by simply bumping the shift lever toward neutral while accelerating. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

If there are no possible causes remaining, view repair. 

Repair 
This DTC can be set by putting too much forward pressure on the shift lever while it is in the OD posi
tion, Make sure the customer is 'Informed. 
Perform 45RFEJ545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE STANDARD PROCEDURE) 
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P1736-GEAR RATIO ERROR IN 2ND PRIME 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
the following checks: 
NOTE: Various Gear Ratio Error DTCs will set only if the transmission slips after first achieving the correct 
ratio. Therefore, a transmission with no drive (or reverse) may not set any Gear Ratio Error DTC because it 
never achieves a correct gear ratio. 

1) Once in a particular gear, if the gear ratio varies from the correct gear ratio, the corresponding in-gear trouble 
code is set (DTCs P0731-36 and P1736). 

2) An excessive change in input or output speeds indicating signal intermittent which will result in the DTCs P0716 
and/or P0721 being set. 

3) If the common speed sensor ground circuit is lost, both sensor inputs will read the pulses from the input speed 
sensor when at a stop in neutral. Since the input speed sensor reads 60 teeth from the input clutch hub and the 
output speed sensor reads 30 teeth from the park gear, the result is an apparent speed ratio of 1:2 and may cause 
the DTC P 1794 to set. 

• When Monitored: 
Continuously with the ignition on, engine running, and after the transmission has achieved the proper gear 
ratio . 

• Set Condition: 
If the ratio of the Input rpm to the Output rpm does not match the current gear ratio. This DTC can take up to 
five minutes of problem identification before illuminating the MIL 

RELATED DTCS PRESENT 

INPUT SPEED SENSOR OR WIRING 

LOW FLUID LEVEL 

Possible Causes 

CRACKED OR MIS-INSTALLED PRIMARY OIL FILTER OR SEAL 

WORN SOLENOID SWITCH VALVE OR PLUGS 

STUCK OR STICKING MAIN REGULATOR VALVE 

BURNED UD OR 4C CLUTCH 

CUT 4C OR UD PISTON SEAL 

BROKEN 4C PISTON CASTING 

BROKEN OR MISSING 4C BLEED ORIFICE 

BROKEN OR MISSING UD BLEED ORIFICE 

CUT 4C OR UD ACCUMULATOR PISTON SEAL 

CRACKED 4C OR UD ACCUMULATOR PISTON 

TRANSMISSION SOLENOI DITRS ASSEMBLY 

BROKEN WELD - REACTION CARRIER TO REVERSE SUN GEAR 

MISSING TEETH ON INPUT CLUTCH HUB TONE WHEEL 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONrrRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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Diagnostic Test 

1. CHECK IF RELATED DTCS ARE PRESENT 

With the scan tool, read DTCs. 

Are any Transmission solenoid, line pressure, speed sensor, or loss of prime DTCs present? 

Yes »Refer to appropriate symptom in the Transmission category. Perform the test for P0944-LOSS OF 
PRIME first if it is present. 

No »Go to 2 

2. CHECK THE EVENT DATA 

With the scan tool, read and record the Event Data. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

Does the Event Data display information for the DTC P1736? 

Yes »Go to 3 

No »Go to 6 

3. CHECK INPUT RPM IN THE EVENT DATA 

In the Event Data recorded earlier, does the Input rpm read zero? 

Yes »Check the input speed sensor and wiring. Refer to test P0716 and diagnose as if the DTC is current. 

No »Go to 4 

4. CHECK LINE PRESSURE READING 

In the Event Data recorded earlier, is the line pressure reading more than 10 psi below the desired line 
pressure? 

Yes »Go to 5 

No »Go to 6 

5. PLUGGED TRANSMISSION OIL FILTER 

Turn the ignition off to the lock position. 
Remove and inspect the Transmission Oil Pan for excessive debris per the Service Information. 
Remove and inspect the Primary Oil Filter per the Service Information. 

NOTE: Make sure the Primary Transmission Oil Filter and/or seal is not cracked or split. 

Does the Oil Pan contain excessive debris and/or is the Primary Oil Filter cracked or plugged? 

Yes »Repair the plugged, cracked, or split Primary Transmission Oil Filter and/or seal. If the Primary Trans-
mission Oil Filter is plugged, refer to the Service Information for the proper hydraulic clutch repair pro
cedure. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Remove the Transmission Oil Pump per the Service Information. Check the main Regulator Valve for 
sticking in its bore, scoring, and/or damage and clean and repair as necessary. If no problem is found, 
replace the Transmission SolenoidlTRS Assembly. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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6. CHECK IF THE DTC P1736 IS CURRENT 

With the scan tool, perform the 2nd Prime Gear Clutch Test. Follow the instructions on the scan tool. 

Increase the throttle angle, TPS Degree, to 30° for no more than a few seconds. 

CAUTION: Do not overheat the transmission. 

21 - 743 

NOTE: If the 4C clutch is faulty, the overrunning clutch will hold and the slip test will pass. The 2nd Prime 
Gear Clutch Test will not detect a faulty 4C clutch. However, it will detect a faulty UD clutch. 

Did the clutch test pass, did the Input Speed remain at zero? 

Yes »Go to 7 

No »Go to 9 

7. CHECK FOR INTERMITTENT OPERATION 

Check the Shifter adjustment per the Service Information. 
Intermittent gear ratio DTCs can be set by problems in the Input and Output Speed Sensor circuits and/or Speed 
Sensor Ground circuit. 
Check the Speed Sensor wiring and connectors for good connection, then perform a wiggle test using the Trans
mission Simulator, Miller tool #8333. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 8 

8. CHECK FOR SLIPPAGE 

With the scan tool, erase Transmission DTCs. 

Road test the vehicle. 
During the road test, operate in 4th gear, and perform kickdown shifts from 4th to 2nd (prime) gears. 

Is there an obvious slippage noticed in 4th or 2nd prime gears, or runaway on the 4-2 shift? 

Yes »Go to 11 

No »Go to 14 

9. UD CLUTCH HYDRAULIC CIRCUIT 

Remove Transmission Oil Pan and check for excessive debris. 

Remove the Valve Body and air check the UD clutch hydraulic circuit (in the case) per the Service Information. 

NOTE: The UD clutch passage contains a small bleed orifice, a small amount of air leakage is normal. 

Were there any problems found, excessive debris and/or excessive air leakage in the UD clutch hydrau
lic circuit? 

Yes »Repair as necessary. Check the UD clutch piston seals and the dribbler assembly, reaction shaft sup-
port seal rings, and the flatness of the pump valve body and pump housing faces. Check main regulator 
valve for sticking in the bore. 

NOTE: If the UD clutch has failed but no obvious cause is found (such as a cut piston seal, broken seal 
ring, stuck regulator valve or any other items listed above) replace the Transmission SolenoidlTRS Assem
bly in addition to any necessary internal repairs. 

No 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 -
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

» Go to 10 
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1 o. UD ACCUMULATOR PISTON 

orifice, accumulator piston, and accumulator piston seal in the main valve body. 

Were there any problems found? 

Yes »Repair as necessary. Refer to the Service Information for proper repair procedures. 

No »Replace the Transmission SolenoidrrRS Assembly per the Service Information. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 ~ TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

11. EXCESSIVE DEBRIS 

Remove the Transmission Oil Pan and check for excessive debris. 
Remove the valve body and air check the 4C clutch hydraulic circuit per the Service Information. 

NOTE: The 4C clutch passage contains a small bleed orifice, a small amount of air leakage is normal. 

Were there any problems found, excessive debris, improperly assembled 4C clutch and/or excessive air 
leakage in the 4C clutch hydraulic circuit? 

Yes »Repair as necessary. Refer to the Service Information for proper repair procedures. Note: Check the 4C 
piston seals and bleed orifice. 

NOTE: If the 4C clutch has failed but no obvious cause is found (such as a cut piston seal, broken seal 
ring, stuck regulator valve or any other items listed above) replace the Transmission SolenoidlTRS Assem
bly in addition to any necessary internal repairs. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 12 

12. 4C ACCUMULATOR 

Check the 4C Accumulator piston for cracks or a cut seal. 
Check for a cut or missing No.5 check ball. 
Check the Solenoid Switch Valve and its plugs for sticking in its bore or excessive wear. 

Were there any problems found? 

Yes »Repair as necessary. Refer to the Service Information for proper repair procedures. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 13 

13. CHECK FOR BROKEN REVERSE SUN GEAR WELD 

Working through the windows in the bottom of the case, check for a broken Reverse Sun gear weld to the reaction 
carrier as follows: 
(1) Hold the Transmission Output Shaft by holding the Transmission Manual Lever in the park position. 
(2) Rotate the Input Annulus gear and drive shell, (the drum that encloses the two rearmost carriers). 
(3) Check to see if the reaction carrier (the front most carrier, whose outer shell is splined to the 4C clutch) is 
rotating faster than the drive shell is being turned. 

Is the reaction carrier turning faster than the drive shell? 

Yes »Replace the Transmission SolenoidrrRS Assembly per the Service Information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE STANDARD PROCEDURE) 

No »Replace the reaction carrier per the Service Information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE STANDARD PROCEDURE) 
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14. CHECK IF THE DTC RESET 

Did the DTC P1736 reset during the road test? 

Yes »Go to 15 

No »Go to 16 

1 5. LIST OF POSSIBLE CAUSES 

If any other OTCs set during the road test, refer to the appropriate symptom in the Transmission category. 
If no other OTCs set during the road test, below is a list of possible causes, but not strictly limited to those: 
Check for excessive debris in the Transmission Oil pan, plugged, cracked, or split Primary Transmission Oil Filter 
and/or seal. 
Check for cuts or missing No. 5 check ball in the main valve body. 
Check the 4C and UD accumulator pistons and seals, UD bleed orifice, and the Solenoid Switch Valve and Plugs 
in the main valve body. 
Check the UD clutch piston seals, reaction shaft support seal rings, and the flatness of the pump valve body and 
pump housing faces. 
Check the 4C clutch piston seals, and bleed orifice. 
Check the UD clutch piston seals, reaction shaft support seal rings. and dribbler assemblies, and the flatness of the 
pump valve body and pump housing faces. 

View repair 

Repair 
Repair as necessary. Refer to the Service Information for proper repair procedures. 

NOTE~ If the UD or 4C clutch has failed but no obvious cause is found (such as a cut piston seal, broken 
seal ring, stuck regulator valve or any other items listed above) replace the Transmission SolenoidfTRS 
Assembly in addition to any necessary internal repairs. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC • 4SRFE/545RFE - STANDARD PROCEDURE) 

16. INTERMITTENT DTC 

necessary are not present at this time. 
Use the Event Data to help identify the conditions and/or possible causes that may have caused the DTC to set. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 

Where there any problems found? 

Yes »Repair as necessary. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P1775-S0LENOID SWITCH VALVE LATCHED IN TCC POSITION 
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Theory of Operation 
The Solenoid Switch Valve (SSV) controls the direction of the transmission fluid when the UR Solenoid is energized. 
The SSV will be in the downshifted position in 1 st gear, thus directing the fluid to the UR clutch circuit. In 2nd 
through 5th gears, it will be in the upshifted position and directing the fluid into the torque converter clutch (TCC). 

When shifting into 1st gear, a special hydraulic sequence is performed to ensure SSV movement into the down
shifted position. The UR Pressure Switch is monitored to confirm SSV movement. If movement is not confirmed (the 
UR pressure switch does not close), EMCC is inhibited until SSV operation is confirmed . 

• When Monitored: 
During an attempted shift into 1 st gear . 

• Set Condition: 
This DTC is set if three unsuccessful attempts are made to shift the Solenoid Switch Valve (SSV) into the 
downshifted position in one given ignition start. This DTC can take up to five minutes to mature before illumi
nating the MIL. 

RELATED DTC P0841 PRESENT 

SOLENOID SWITCH VALVE STICKING 

Possible Causes 

UR PRESSURE SWITCH SENSE CIRCUIT SHORT TO OTHER CIRCUITS 

TRANSMISSION SOLENOIDfTRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK IF RELATED DTCS ARE PRESENT 

With the scan tool, read DTCs. 

Is the DTC P0841 present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

Perform a visual inspection of all connectors, wiring, and cooler connections before proceeding. Repair as neces
sary. 
With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 3 

No »Go to 6 

3. CHECK THE PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the Transmission Simulator, turn the Pressure Switch selector switch to UR. 
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With the scan tool, monitor the UR Pressure Switch state while pressing the Pressure Switch Test button on the 
Transmission Simulator. 

Did the state of the UR Pressure Switch change while pressing the Pressure Switch Test button? 

Yes »Go to 4 

No »Go to 5 

4. CHECK IF THE SOLENOID SWITCH VALVE STICKING 

Turn the ignition off to the lock position. 
Remove the Transmission Oil Pan per the Service Information. 

Remove the Transmission Valve body per the Service Information. 
Inspect the Solenoid Switch Valve and Plugs for sticking. 

Is the Solenoid Switch Valve or Plugs sticking? 

Yes »Clean and inspect per the Service Information. Repair as necessary. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the Service Information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

5. CHECK THE UR PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Transmission SolenoidlTRS Assembly harness connec
tor. 
Disconnect all PCM harness connectors. 
Measure the resistance between the (TSO) UR Pressure Switch Sense 
circuit and all other circuits in the Transmission SolenoidlTRS Assembly 
harness connector. 

Is the resistance below 5.0 ohms between the (TSO) UR Pres
sure Switch Sense circuit and all other circuit(s) in the Trans
mission SolenoidlTRS Assembly harness connector? 

Ves »Repair the (T50) UR Pressure Switch Sense circuit for a 
short to another circuit(s). 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/S45RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 

3 

12 

16 

ASSEMBLY· 

TRANSMISSION 

SOLENOIDITRS 

(4.7L) 

@ID 
:)~~ 

81299331 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 
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6. CHECK WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Ves »Repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P1776-S0LENOID SWITCH VALVE LATCHED IN LR POSITION 
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Theory of Operation 
The Solenoid Switch Valve (SSV) controls the direction of the transmission fluid when the UR Solenoid is energized. 
The SSV will be in the downshifted position in 1st gear, thus directing the fluid to the UR clutch circuit. In 2nd 
through 5th gears, it will be in the upshifted position and directing the fluid into the torque converter clutch (TCC). 

When in 2nd, 2nd Prime. 3rd, 4th, or 5th gear, the Torque Converter Clutch (TCC) can be engaged when certain 
conditions are met. The TCC piston is electronically modulated by increasing the duty cycle of the UR solenoid until 
the torque converter slip difference (difference between engine and transmission input speed) is within 60 rpm. Then 
the UR solenoid is fully energized (FEMCC - 1000/0 duty cycle). Torque converter slip is monitored in FEMCC to 
ensure adequate clutch capacity. 

• When Monitored: 
Continuously when performing partial or full EMCC - PEMCC or FEMCC . 

• Set Condition: 
If the transmission senses the UR pressure switch closing while performing PEMCC or FEMCC. This DTC will 
set after two unsuccessful attempts to perform PEMCC or FEMCC. This DTC can take up to five minutes of 
problem identification before illuminating the MIL 

Possible Causes 

RELATED DTC P0841 PRESENT 

LR PRESSURE SWITCH SENSE CIRCUIT OPEN 

LR PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 

SOLENOID SWITCH VALVE 

POWERTRAIN CONTROL MODULE 

INTERMITTENT WIRING AND CONNECTORS 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, read DTCs. 

Is the DTC P0841 present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 3 

No »Go to 7 
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3. CHECK THE PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 

Ignition on, engine not running. 
With the Transmission Simulator, turn the Pressure Switch selector switch to the LR position. 

With the scan tool, monitor the LR Pressure Switch state while pressing the Pressure Switch Test button on the 
Transmission Simulator. 

Did the state of the LR Pressure Switch change while pressing the Pressure Switch Test button? 

Yes »Go to 4 

No »Go to 5 

4. CHECK THE SOLENOID SWITCH VALVE 

Remove the Valve Body per the Service Information. 
Inspect the Solenoid Switch Valve and plugs for sticking in the bore and/or wear. 

Were there any problems found? 

Yes »Clean and repair as necessary per the Service Information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 7 

5. CHECK THE LR PRESSURE SWITCH SENSE CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T50) LR Pressure Switch Sense circuit 
between the SolenoidlTRS Assembly harness connector and the appro
priate terminal of Mi ller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (TSO) LR Pressure Switch Sense circuit for an 
open. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/S45RFE - STANDARD PROCEDURE) 

No »Go to 6 
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6. CHECK THE LR PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (TSO) LR Pressure 
Switch Sense circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (TSO) LR Pressure Switch Sense circuit for a 
short to ground. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 • TRANSMISSIONfTRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
QUICK LEARN. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

7. CHECK WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors 
specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
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This DTC can also be set by the Solenoid Switch Valve intermittently sticking in it's bore under extreme temperature 
conditions, or by a worn Solenoid Switch Valve or plugs. 

With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 

Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/S45RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
the following checks: 

1) When in gear, if the gear ratio does not compare to a known gear ratio, the corresponding in-gear trouble code 
is set (DTCs P0729 and P0731-36). 

2) An excessive change in input or output speeds indicating signal intermittent which will result in the DTCs P0716 
and/or P0721 being set. 

3) If the common speed sensor ground circuit is lost, both sensor inputs will read the signal from the input speed 
sensor at idle in neutral. Since the input speed sensor reads 60 teeth from the input clutch hub and the output 
speed sensor reads 30 teeth from the park gear, the result is an apparent speed ratio of 1:2 and may cause the 
DTC P1794 to set when at a stop . 

• When Monitored: 
The gear ratio is monitored continuously while the Transmission is in gear . 

• Set Condition: 
After a controller reset in neutral and a ratio of input to output, of 1 to 2. This DTC can take up to five minutes 
of problem identification before illuminating the MIL. 

Possible Causes 

(T13) SPEED SENSOR GROUND CIRCUIT OPEN 

(T13) SPEED SENSOR GROUND CIRCUIT SHORT TO GROUND 

(T13) SPEED SENSOR GROUND CIRCUIT SHORT TO VOLTAGE 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF THE DTC IS CURRENT 

Engine Running, Shift lever in park. 
With the scan tool, read the Transmission Output and Input Speed Sensor states. 

Is the Output Speed Sensor reading twice the Input Speed Sensor reading? 

Yes »Go to 2 

No »Go to 6 

2. CHECK THE PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool 8333. 

With the Transmission Simulator, set the Input/Output Speed selector switch to the "3000/1000" position. Turn the 
Input/Output Speed switch to "ON". 
Ignition on, engine not running. 
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With the scan tool, monitor the Input and Output Speed Sensor state. 

Does the Input speed read 3000 rpm and the Output speed read 1000 rpm, within 50 rpm? 

Yes »Go to 6 

No »Go to 3 

3. (T13) SPEED SENSOR GROUND CIRCUIT OPEN 

Turn the ignition off to the lock position. 

Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 

Disconnect the Transmission Simulator, Miller tool #8333. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T13) Speed Sensor Ground circuit 
between both Input and Output Speed Sensor harness connectors and 
the appropriate terminal of Miller tool #8815 to the. 

Is the resistance above 5.0 ohms on any of the above mea
surements? 

Yes »Repair the (T13) Speed Sensor Ground circuit for an open. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 4 

4. (T13) SPEED SENSOR GROUND CIRCUIT SHORT TO GROUND 

Measure the resistance between ground and the (T13) Speed Sensor 
Ground circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T13) Speed Sensor Ground circuit for a short to 
ground. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 5 
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5. SPEED SENSOR GROUND CIRCUIT SHORT TO VOLTAGE 

Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T13) Speed Sensor Ground circuit. 

Is the voltage above 0.5 volt? 

Ves »Repair the (T13) Speed Sensor Ground circuit for a short to 
voltage. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 TRANSMISSIONfTRANSAXLE/AUTO
MATIC - 45RFEJ545RFE - STANDARD PROCEDURE) 

c:J ,G: --

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

6. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
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Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Ves »Repair as necessary. 
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Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P2700-INADEQUATE ELEMENT VOLUME LR 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The volumes of the transmission fluid needed to apply the friction elements are continuously monitored and learned 
for adaptive controls. As the clutch friction material wears, the volume of fluid needed to apply the clutch increases. 
Certain transmission mechanical problems can cause near-zero learned volumes resulting in setting a DTC. The 
DTC will usually set with other DTCs, which indicates an internal transmission problem . 

• When Monitored: 
Whenever the engine is running. The UR clutch volume index (CVI) is updated during a 3-1 or 2-1 manual 
downshift with throttle angle below 5 degrees. Transmission temperature must be at least 43° C (110° F) . 

• Set Condition: 
When the UR clutch volume index (CVI) falls below 16. 

Possible Causes 

HYDRAULIC LEAK IN THE VALVE BODY 

BROKEN UR CLUTCH PISTON RETURN SPRING OR SPRING RETAINERS 

BROKEN UR ACCUMULATOR SPRING(S) 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFE/545RFE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 
21 - TRANSMISSIONfTRANSAXLElAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. OTHER DTCS PRESENT 

With the scan tool, read DTCs. 

Are there any Pressure Switch Sense circuit DTCs present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK UR CLUTCH VOLUME INDEX 

With the scan tool, erase DTCs. 
Start the engine and warm the transmission. 

NOTE: The TRANS TEMP DEG must be at least 43 0 C or 1100 F before performing the following steps. 
Drive the vehicle and perform at least ten 3-1 manual downshifts at closed throttle from speeds of about 32 Km/h 
or 20 mph. 
With the scan tool, read the UR CL VOL INDEX. 

Is the UR CL VOL INDEX below 20? 

Yes »Go to 3 

No »Go to 5 
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3. UR CLUTCH CIRCUIT LEAKS IN THE VALVE BODY 

Turn the ignition off to the lock position. 
Remove the transmission oil pan per the Service Information. 
Remove the valve body per the service information. 
Check condition of the UR accumulator springs. 
Look for possible leak paths into the UR clutch hydraulics circuit within the valve body. 

Were any problems found? 

Yes »Repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 4 

4. AIR CHECK UR CLUTCH CIRCUITS 

Perform an air check on the UR Clutch circuit per the Service Information. 

Watch and listen for UR Clutch piston movement. 

Does the UR piston stroke and return properly? 

Yes »Replace the TransmissionlTRS Solenoid Assembly per the service information. With the scan tool, per-
form Quick Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Repair internal transmission as necessary. Pay attention to the components related to the UR clutch. A 
broken or weak UR clutch return spring, Accumulator Spring, and/or dislocated snap ring could cause 
this problem. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

5. VERIFY PCM OPERATION 

NOTE: The TRANS TEMP DEG must be at least 43° C (110° F) before performing the following steps. 
Perform eight learnable starts. A learnable start is defined as follows: Start engine. From a standstill, accelerate 
lightly to 80 Km/h or 50 mph, then brake lightly to a stop. Turn off engine. 
With the scan tool, record the CL VOL INDEX (CVI) for all clutches 
With the scan tool, perform a BATTERY DISCONNECT. 
With the scan tool, read the CVls and compare them to the readings recorded before the BATTERY DISCONNECT. 

Are any of the CVls less than 5 or different than before the BATTERY DISCONNECT? 

Yes »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage. or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P2701-INADEQUATE ELEMENT VOLUME 2C 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The volumes of the transmission fluid needed to apply the friction elements are continuously monitored and learned 
for adaptive controls. As the clutch friction material wears, the volume of fluid needed to apply the clutch increases. 
Certain transmission mechanical problems can cause near-zero learned volumes resulting in setting a DTC. The 
DTC will usually set with other DTCs, which indicates an internal transmission problem. 

• When Monitored: 
Whenever the engine is running. The 2C clutch volume index (CVI) is updated during a 3-2 kickdown with 
throttle angle between 10 and 54 degrees. Transmission temperature must be at least 43° C (110° F) . 

• Set Condition: 
When the 2C CVI falls below 5. 

Possible Causes 

HYDRAULIC LEAK IN THE VALVE BODY 

BROKEN 2C CLUTCH PISTON RETURN SPRING I DISLODGED SNAP RING 

BROKEN ACCUMULATOR SPRING(S) 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. OTHER DTCS PRESENT 

With the scan tool, read DTCs. 

Are there any Pressure Switch Sense circuit DTCs present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2C CLUTCH VOLUME INDEX 

With the scan tool, erase Transmission DTCs. 
Drive the vehicle at about 80 Km/h (50 mph), then depress the OD off button. This will put the vehicle into third 
gear. 

NOTE: The TRANS TEMP DEG must be at least 43° C (110° F) before performing the following steps. 
Perform at least ten 3-2 kickdowns by depressing the throttle between 10 and 54 TPS Degrees at speeds of about 
80 Km/h (50 mph). 
With the scan tool, read the 2C CL VOL INDEX. 

Is the 2C CL VOL INDEX below 101 

Yes »Go to 3 

No »Go to 5 
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3. 2C CLUTCH CIRCUIT LEAKS IN THE VALVE BODY 

Turn the ignition off to the lock position. 
Remove the transmission oil pan per the Service Information. 
Remove the valve body per the service information. 
Check condition of the 2C accumulator springs. 
Look for possible leak paths into the 2C clutch hydraulics circuit within the valve body. 

Were any problems found? 

Yes »Repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 4 

4. AIR CHECK 2C CLUTCH CIRCUIT 

Turn the ignition off to the lock position. 
Perform an air check on the 2C Clutch circuit per the Service Information. 
Watch and listen for 2C Clutch piston movement. 

Dose the piston stroke and return properly? 

Yes »Replace the TransmissionlTRS Solenoid Assembly per the service information. With the scan tool, per-
form Quick Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/S45RFE - STANDARD PROCEDURE) 

No »Repair internal transmission as necessary. Pay attention to the components related to the 2C clutch. A 
broken or dislodged 2C return spring, snap ring or broken 2C Accumulator Spring could cause this prob
lem. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

5. VERIFY PCM OPERATION 

NOTE: The TRANS TEMP DEG must be at least 430 C or 1100 F before performing the following steps. 
Perform eight learnable starts. A learnable start is defined as follows: Start engine. From a standstill, accelerate 
lightly to 80 Km/h or 50 mph, then brake lightly to a stop. Turn off engine. 
With the scan tool, record the CL VOL INDEX (CVI) for all clutches 
With the scan tool, perform a BATTERY DISCONNECT. 
With the scan tool, read the CVls and compare them to the readings recorded before the BATTERY DISCONNECT. 

Are any of the CVls less than 5 or different than before the BATTERY DISCONNECT? 

Yes »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P2702-INADEQUATE ELEMENT VOLUME 00 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The volumes of the transmission fluid needed to apply the friction elements are continuously monitored and learned 
for adaptive controls. As the clutch friction material wears, the volume of fluid needed to apply the clutch increases. 
Certain transmission mechanical problems can cause near-zero learned volumes resulting in setting a DTC. The 
DTC will usually set with other DTCs, which indicates an internal transmission problem . 

• When Monitored: 
Whenever the engine is running. The OD clutch volume index (CVI) is updated during a 2-3 upshift with throt
tle angle between 10 and 54 degrees. Transmission temperature must be at least 43° C (1100 F) . 

• Set Condition: 
When the 00 CVI falls below 5. 

HYDRAULIC LEAK IN THE VALVE BODY 

BROKEN 00 ACCUMULATOR SPRING 

Possible Causes 

BROKEN OD/REV PISTON BELLEVILLE SPRING OR DISLODGED SNAP RING 

INTERNAL LEAKAGE IN PUMP ASSEMBLY 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 
21 - TRANSMISSIONlTRANSAXLEIAUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. OTHER OTCS PRESENT 

With the scan tool, check DTCs. 

Are there any Pressure Switch Sense circuit DTCs present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK THE OD CLUTCH VOLUME INDEX 

With the scan tool, erase DTCs. 

NOTE: The TRANS TEMP DEG must be at least 43° C (110° F) before performing the following steps. 
Drive the vehicle and perform at least ten 2-3 upshifts with the TPS degree between 10 and 54. 

With the scan tool, read the 00 CL VOL INDEX. 

Is the OD CL VOL INDEX below 10? 

Yes »Go to 3 

No »Go to 5 



DR _____ AUTOMATIC TRANSMISSION - 545RFE - ELECTRICAL DIAGNOSTICS 21 - 763 

3. 00 CLUTCH CIRCUIT LEAKS IN THE VALVE BODY 

Turn the ignition off to the lock position. 
Remove the transmission oil pan per the Service Information. 

Remove the valve body per the service information. 

Check condition of the 00 accumulator spring. 
Look for possible leak paths into the 00 clutch hydraulics circuit within the valve body. 

Were any problems found? 

Yes »Repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 4 

4. AIR CHECK 00 CLUTCH CIRCUIT 

Perform an air check on the 00 Clutch circuit per the Service Information. 

Watch and listen for 00 Clutch piston movement. 
Air check all other pump passages and watch for air leakage into the 00 clutch passage. 

NOTE: There is a bleed orifice between the 00 and Reverse Clutch passages, so a small amount of air 
leakage from Reverse to 00 is normal. 

Were any problems found? 

Yes »Repair internal transmission. Pay attention to the 00 Clutch. Broken or weak return spring or a dislo-
cated snap ring could cause this problem. If no problems were found in the 00 clutch, or if leakage into 
the 00 passage was noted, replace Pump Assembly per the Service Information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the TransmissionlTRS Solenoid Assembly per the Service Information. With the scan tool, per-
form Quick Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

5. VERIFY PCM OPERATION 

NOTE: The TRANS TEMP OEG must be at least 43° C or 1100 F before performing the following steps. 
Perform eight learnable starts. A learnable start is defined as follows: Start engine. From a standstill, accelerate 
lightly to 80 Kmh or 50 MPH, then brake lightly to a stop. Turn off engine. 
With the scan tool, record the CL VOL INDEX (CVI) for all clutches. 
With the scan tool, perform a BATTERY DISCONNECT. 
With the scan tool, read the CVls and compare them to the readings recorded before the BATTERY DISCONNECT. 

Are any of the CVls less than 5 or different than before the BATTERY DISCONNECT? 

Yes »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P2703- INADEQUATE ELEMENT VOLUME UD 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The volumes of the transmission fluid needed to apply the friction elements are continuously monitored and learned 
for adaptive controls. As the clutch friction material wears, the volume of fluid needed to apply the clutch increases. 
Certain transmission mechanical problems can cause near-zero learned volumes resulting in setting a DTC. The 
DTC will usually set with other DTCs, which indicates an internal transmission problem. 

• When Monitored: 
Whenever the engine is running. The UD clutch volume index (CVI) is updated during a 4-3 kickdown with 
throttle angle between 10 and 54 degrees. Transmission temperature must be at least 43° C (110° F) . 

• Set Condition: 
When the UD CVI falls below 11. 

Possible Causes 

BROKEN UD ACCUMULATOR SPRING(S) 

BROKEN UD CLUTCH PISTON SPRING OR DISLODGED SNAP RING 

INTERNAL LEAKAGE IN PUMP OR VALVE BODY ASSEMBLIES 

TRANSMISSION SOLENOIDfTRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEJAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. OTHER OTCS PRESENT 

With the scan tool, check DTes. 

Are there any Pressure Switch Sense circuit OTCs present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK UD CLUTCH VOLUME INDEX 

With the scan tool, erase Transmission DTCs. 

NOTE: The TRANS TEMP OEG must be at least 43° C or 1100 F before performing the following steps. 
Drive the vehicle and perform at least ten 4-3 kickdowns by depressing the throttle between 30 and 54 TPS degrees 
at speeds about 80 Km/h or 50 mph. 
With the scan tool, read the UD clutch volume index (CVI). 

Is the UD CVI below 101 

Yes »Go to 3 

No »Go to 5 
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3. UD CLUTCH CIRCUIT LEAKS IN THE VALVE BODY 

Turn the ignition off to the lock position. 
Remove the transmission oil pan and valve body per the Service Information. 

Check the condition of the UD accumulator springs. 
Look for possible leak paths into the UD clutch hydraulics circuit within the valve body. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION/ 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE STANDARD PROCEDURE) 

No »Go to 4 

4. AIR CHECK UD CLUTCH CIRCUIT 

Perform an air check on the UD Clutch circuit per the Service Information. 

Watch and listen for UD Clutch piston movement. 
Air check all other pump passages for air leakage into the UD Clutch circuit. 

Were any problems found? 

Yes »Repair internal transmission. Pay attention to components related to the UD clutch. Broken or weak 
return spring or a dislocated snap ring. If no trouble is found in UD clutch component or UD clutch 
leakage was noted in passage, replace the Pump Assembly. 
Perform 45RFEJ545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the TransmissionlTRS Solenoid Assembly per the service information. With the scan tool, per-
form Quick Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

5. VERIFY PCM OPERATION 

NOTE: The TRANS TEMP DEG must be at least 43° C or 110° F before performing the following steps. 
Perform eight learnable starts. A learnable start is defined as follows: Start engine. From a standstill, accelerate 
lightly to 80 Km/h or 50 mph, then brake lightly to a stop. Turn off engine. 
With the scan tool, record the clutch volume index (CVI) for all clutches. 
With the scan tool, perform a BATTERY DISCONNECT. 
With the scan tool, read the CVls and compare them to the readings recorded before the BATIERY DISCONNECT. 

Are any of the CVls less than 5 or different than before the BATTERY DISCONNECT? 

Yes »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion. 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P2704-INADEQUATE ELEMENT VOLUME 4C 
For a complete wiring diagram Refer to Section aw. 

Theory of Operation 
The volumes of the transmission fluid needed to apply the friction elements are continuously monitored and learned 
for adaptive controls. As the clutch friction material wears, the volume of fluid needed to apply the clutch increases. 
Certain transmission mechanical problems can cause near-zero learned volumes resulting in setting a DTC. The 
DTC will usually set with other DTCs, which indicates an internal transmission problem. 

• When Monitored: 
Whenever the engine is running. The 4C clutch volume index (CVI) is updated during a 3-4 upshift with throttle 
angle between 10 and 54 degrees. Transmission temperature must be at least 43° C (110° F) . 

• Set Condition: 
When the 4C CVI falls below 5. 

Possible Causes 

BROKEN 4C RETURN SPRING OR DISLODGED SNAP RING 

BROKEN 4C ACCUMULATOR SPRING(S) 

HYDRAULIC LEAK IN THE VALVE BODY 

TRANSM ISS ION SOLENOIDITRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK THE 4C CLUTCH VOLUME 

With the scan tool, record the 4C clutch volume index (CVI) and erase DTCs. 
Perform at least 10, 3-4 upshifts with the throttle between 10 and 54 degrees. The Transmission temperature must 
be at least 43° C or 110° F. 
With the scan tool, read the 4C CVI. 

Is the current 4C CVI below 10? 

Yes »Go to 2 

No »Go to 5 

2. DTC POa76 PRESENT 

With the scan tool, check DTCs. 

NOTE: The DTC POa76 must also be set with P2704 in order for this test to be valid. 

Is the DTC POa76 also present? 

Yes »Replace the Transmission SolenoidlTRS Assembly per the Service Information. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 .. TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 3 
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3. 4C CLUTCH CIRCUIT LEAKS IN THE VALVE BODY 

Turn the ignition off to the lock position. 
Remove the transmission oil pan per the Service Information. 
Remove the valve body per the Service Information. 
Check condition of the 4C accumulator springs. 
look for possible leak paths into the 4C clutch hydraulics circuit within the valve body. 

Were any problems found? 

Yes »Repair as necessary. 
Perform 45RFE!545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXlE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Go to 4 

4. AIR CHECK 4C CLUTCH CIRCUIT 

Perform an air check on the 4C Clutch circuit per the Service Information. 
listen for proper 4C Clutch piston movement. 

Were any problems found? 

Yes »Repair Internal transmission as necessary. Pay attention to the mechanical components related to the 
4th clutch. A broken or weak return spring or a dislocated snap ring could cause this problem. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC w 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidfTRS Assembly per the service information. With the scan tool, per-
form Quick Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

5. VERIFY PCM OPERATION 

Perform eight learnable starts. A learnable start is defined as follows: Start engine. From a standstill, accelerate 
lightly to 50 MPH, then brake lightly to a stop. Turn off engine. 
With the scan tool, record Transmission CL VOL INDEX (CVI) for all clutches. 
With the scan tool, perform a BATTERY DISCONNECT. 
With the scan tool, read the CVls and compare them to the reading recorded before the BATTERY DISCONNECT. 

Are any of the CVls less than 5 or are they different than before the battery disconnect? 

Yes »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion. 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, rep/ace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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-rheory of Operation 
The Transmission Control System uses six electronically controlled solenoids that allow hydraulic fluid to be applied 
to various friction elements (clutches), which enables the gear requested. The continuity of each solenoid circuit is 
periodically tested. Each inactive solenoid is turned on for a few milliseconds, then off. Each active solenoid is 
turned off for a few milliseconds, then on. This pulsing of voltage to the solenoid causes an inductive spike which 
can be sensed by the Transmission Control System. If an inductive spike is not sensed by the Transmission Control 
System during the continuity check, it is tested again. If the test fails three consecutive times, the appropriate Diag
nostic Trouble Code (DTC) is set. If the solenoid test is run in response to a gear ratio or pressure switch error, one 
failure will result in setting the appropriate DTC . 

• When Monitored: 
Initially at power-up, then every 10 seconds thereafter. The solenoid circuits will also be tested immediately 
after a gear ratio or pressure switch error is detected . 

• Set Condition: 
After three consecutive solenoid continuity test failures, or one failure if test is run in response to a gear ratio 
or pressure switch error. NOTE: This DTC is strictly an electrical fault and cannot be caused by any inter
nal transmission failure other than an open in the Transmission SolenoidfTRS Assembly. If the Trans
mission SolenoidfTRS Assembly is in need of replacement - do not replace the Valve Body. 

Possible Causes 

RELATED DTCS PRESENT 

(T118) MS SOLENOID CONTROL CIRCUIT SHORT TO OTHER CIRCUITS 

(T118) MS SOLENOID CONTROL CIRCUIT OPEN 

(T118) MS SOLENOID CONTROL CIRCUIT SHORT TO GROUND 

TRANSMISSION SOLENOIOITRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the 45RFEl545RFE Pre-Diagnostic Troubleshooting Procedure before proceeding. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC • 45RFE/545RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. RELATED TCM POWER INPUT OTCS PRESENT 

With the scan tool, check DTes. 

Are there any TIPM TCM Power Control Circuit or TCM Power Input OTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. TRANSMISSION SOLENOIOITRS ASSEMBLY 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install Transmission Simulator. Miller tool #8333. 
Ignition on, engine not running. 
With the scan tool, actuate the MS Solenoid. 
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Monitor the MS Solenoid LED on the Transmission Simulator. 

Did the MS Solenoid LED on the Transmission Simulator blink on and of1? 

Yes »Go to 3 

No »Go to 5 

3. TRANSMISSION SOLENOIDITRS ASSEMBLY 

With the scan tool, continue to actuate the MS Solenoid for the period of 2 minutes with the Transmission Simulator 
still connected. 
After 2 minutes of actuation, with the scan tool, stop the actuation and check for transmission DTCs. 

Did the DTC P2706 reset during the actuation test? 

Yes »Go to 5 

No »Go to 4 

4. WIGGLE TEST WITH TRANSMISSION SIMULATOR 

With the Transmission simulator still connected, continue to actuate the 4C solenoid for another 2 minutes while 
wiggling the related wiring harness and connectors. 
With the scan tool, stop the actuation and check for transmission DTCs. 

Did the DTC P0770 reset during the actuation test? 

Yes »Repair wiring harness or connectors as necessary. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSION! 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the Service Information. Note: Do NOT replace 
the entire Valve Body_ (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC - 45RFE/545RFEI 
TRANS SOLENOIDITRS ASSY REMOVAL) 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

5. MS SOLENOID CONTROL CIRCUIT SHORT TO OTHER CIRCUITS 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 

Disconnect the PCM harness connectors. 
Measure the resistance between the (T118) MS Solenoid Control circuit 
and all other circuits in the Transmission SolenoidlTRS Assembly har
ness connector. 

Is the resistance below 5.0 ohms between the (T118) MS Sole
noid Control circuit and any other circuit(s) in the Transmis
sion SolenoidlTRS Assembly harness connector? 

Yes »Repair the (T118) MS Solenoid Control circuit for a short to 
other circuit(s). 
Perform 45RFE/S45RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFEl545RFE - STANDARD PROCEDURE) 

No »Go to 6 
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6. (T118) MS SOLENOID CONTROL CIRCUIT OPEN 

Connect Miller tool #8815 to the PCM C4 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller special tool #8815 
to perform diagnosis. 
Measure the resistance of the (T118) MS Solenoid Control circuit from 
the Transmission SolenoidlTRS Assembly harness connector to the 
appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Ves 

No 

» Repair the (T118) MS Solenoid Control circuit for an open. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

» Go to 7 

7. (T11S) MS SOLENOID CONTROL CIRCUIT SHORT TO GROUND 

Measure the resistance between ground and the (T118) MS Solenoid 
Control circuit. 

Is the resistance below 5.0 ohms? 

Ves »Repair the (T118) MS Solenoid Control circuit for a short to 

No 

ground. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTO
MATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

U0002-CAN C BUS OFF PERFORMANCE 
For a complete wiring diagram Refer to Section SW. 
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Theory of Operation 
Some NGC controllers communicate with other controllers over the CAN C Bus, The transmission controller con
tinuously monitors the Bus activity and receives the messages it needs. The CAN C Bus is also used to commu~ 
nicate transmission MIL status to the Engine Controller. If the Engine Controller is unable to communicate with the 
Transmission Controller, the Engine Controller will light the MIL. 

• When Monitored: 
Every 7 msec. when: 
1) Engine speed greater than 500 rpm. 
2) Battery voltage greater than 10v but less than 16v. 

• Set Condition: 
CAN C Bus messages not received for 10 seconds. 

Diagnose the U0002 CAN C BUS OFF PERFORMANCE as the U0001 CAN C BUS CIRCUIT test in 8-ELEC
TRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic procedures and for 
further possible causes. 

U01 ~O-NO COMMUNICATION WITH THE ECM/PCM 
For a complete wiring diagram Refer to Section 8W, 

Theory of Operation 
Communication over the CAN bus is continuously monitored between the Engine Control System and the Trans
mission Control System. Due to the integration of both systems into one module (NGC3), (Powertrain Control Mod
ule) the bus communication between the systems is internally transmitted over the duel port ram. The NGC4 
controller contains only one processor. This DTC will set if the NGC4 controller (transmission only) is used in con
junction with an Engine Controller (ECM). 

• When Monitored: 
Every 7 msec. with the ignition on. 

• Set Condition: 
ECM/PCM CAN bus message not received by the Transmission Control System for the period of 10 seconds. 

Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 

U0121-LOST COMMUNICATION WITH ABS 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
Some NGC controllers communicate with other controllers over the CAN C Bus. The transmission controller con
tinuously monitors the Bus activity and receives the messages it needs. The CAN C Bus is also used to commu
nicate transmission MIL status to the Engine Controller. If the Engine Controller is unable to communicate with the 
Transmission Controller, the Engine Controller will light the MIL. 

• When Monitored: 
Every 7 msec. with: 
1) Engine speed greater than 500 rpm. 
2) Battery voltage greater than 10v but less than 16v. 

• Set Condition: 
CAN C Bus messages not received for 10 seconds. 

Refer to 8-ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic pro
cedures and for further possible causes. 

U0141 LOST COMMUNICATION WITH FCM 
For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
Some NGC controllers communicate with other controllers over the CAN C Bus. The transmission controller con
tinuously monitors the Bus activity and receives the messages it needs. The CAN C Bus is also used to commu
nicate transmission MIL status to the Engine Controller, If the Engine Controller is unable to communicate with the 
Transmission Controller, the Engine Controller will light the MIL. 

• When Monitored: 
Every 7 msec. with: 
1} Engine speed greater than 500 RPM. 
2) Battery voltage greater than 10v but less than 16v . 

• Set Condition: 
CAN C Bus messages not received for 10 seconds. 

Refer to 8-ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic pro
cedures and for further possible causes. 

STANDARD PROCEDURE 
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45RFEl545RFE PRE-DIAGNOSTIC TROUBLESHOOTING PROCEDURE 
For a complete wiring diagram Refer to Section 8W. 

1 . 
Perform the following before attempting any diagnostic procedures: 

• With the scan tool check pinion factor (if equipped) for proper tire identification and program or reprogram if 
necessary. 

• Check the transmission fluid level. If the fluid level is low, locate and repair any leaks and fill the transmission 
to the proper level. Refer to the appropriate Service Information for procedures. Many transmission symptoms 
can be caused by a low fluid level. 

• Check the battery. To avoid false diagnosis, testing should only be performed with the battery fully charged. 

• With the scan tool, read Engine (PCM) DTCs. If DlCs are present, refer to the Driveability Category and per
form to the appropriate diagnostic procedure(s) before proceeding. 

• With the scan tool, read Transmission (TCM) DTCs. Record all Stored, Active, and Pending DTC information. 
Diagnose any Pending DTC as a matured DTC. 

• With the scan tool, read and record the DTC EVENT DATA. Use this data to identify the conditions in which 
the DTC was set. 

• 
NOTE: DTC Event Data may exist even if no DTCs are stored. DTC Event Data is only erased by a Battery 
Disconnect, reflash, or QuickLearn procedure. Clearing DTCs does NOT erase the DTC Event Data. Some 
DTCs require two "bad trips" before they are stored (and the MIL illuminates). The transmission may enter 
"limp-in" mode during the first "bad trip," but if the fault condition is not present after the vehicle is 
restarted, the pending DTC may be cleared without lighting the MIL. Nevertheless, the DTC Event Data for 
the pending DTC will remain stored and can still be retrieved with the scan tool. If the customer reports a 
"Iimp-in" event but no DTCs are present, check the DTC Event Data. 

• Performing a Battery Disconnect will clear all DlC EVENT DATA and reset all learned Transmission values to 
the default values, which may temporarily result in erratic shift schedules. 

• With the scan tool, perform the Shift Lever Position Test. If the test does not pass, refer to the diagnostic 
procedure for POl06 Transmission Range Sensor Rationality. 

• For Gear Ratio Error DTCs, use the scan tool to view CVI Monitor data. Read and record the Clutch Volume 
Index information. 

• Use the wiring diagram as a guide. Inspect the wiring and connectors related to this circuit. Repair as neces
sary. 

• Refer to the When Monitored and Set Conditions for this DTC. DTCs can set at ignition on, at start up, after 
driving under specific conditions and after diagnostic monitors have been run. 

• Refer to applicable Technical Service Bulletins (TSBs) for controller software update information. Some condi
tions can be corrected by upgrading the Engine (PCM) or Transmission (TCM) controller software. 

• Refer to any Service Information Tune Ups or Technical Service Bulletins that apply. 

Were there any repairs made that fixed the vehicle? 

Yes »Testing complete. 
Perform 45RFE/545RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - 45RFE/545RFE - STANDARD PROCEDURE) 

No »Refer to the Transmission category and perform the appropriate diagnostic procedure(s). 
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45RFEl545RFE TRANSMISSION VERIFICATION TEST 
For a complete wiring diagram Refer to Section 8W. 

1 . 
Perform the following after completion of a diagnostic repair: 

• After completion of the Transmission Verification Test, the Powertrain Verification Test must be per
formed. 

• With the scan tool check pinion factor (if equipped) for proper tire identification and program or reprogram if 
necessary. 

• Connect the scan tool to the Data Link Connector (DLC). 
• Reconnect any disconnected components. 
• If the PCM has been replaced or updated (flashed), or the transmission has been repaired or replaced, using 

the scan tool, perform a Quick Learn Procedure. 
• With the scan tool, erase all Transmission and Engine DTCs. 
• With the scan tool, perform a BATTERY DISCONNECT, this will clear the DTC EVENT DATA 
• With the scan tool, display Transmission Temperature. Start and run the engine until the Transmission Tem

perature is HOT. 

• Check the Transmission fluid level and adjust if necessary. Refer to the Service Information for the Fluid Fill 
procedure. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC - 45RFE/545RFE/FLUID - STANDARD 
PROCEDURE) 

• Road test the vehicle. 
• Perform the following shifts from a standing start with a constant throttle opening of 20 to 25 degrees to the 

speeds of 97 Km/h (60 mph); make fifteen to twenty 1 to 2, 2 to 3, 3 to 4 4 to 5.upshifts. 

• Perform the following shifts with speeds below 40 Km/h (25 mph); make five to eight wide open throttle kick
downs to 1 st gear. Allow at least 5 seconds each in 2nd and 3rd gear between each kickdown. 

• Check for DTCs during and after the road test. 

• If after performing the road test, if any shift concerns are noted, perform the drive learn procedure for those 
affected shifts. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULESfTRANSMISSION CONTROL 
MODULE - STANDARD PROCEDURE) 

• Use the EATX oeoll task manager to run Good Trip time in each gear, this will confirm the repair and 
to ensure that the DTC does not re-mature. 

Were there any Diagnostic Trouble Codes (DTCs) set during the road test? 

Yes »Refer to the Transmission category and perform the appropriate symptom. (Refer to 21 - TRANSMIS-
SIONfTRANSAXLE/AUTOMATIC - 45RFE/545RFE - DIAGNOSIS AND TESTING) 

No »Repair is complete. 
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AUTOMATIC TRANSMISSION - 545RFE - SERVICE INFORMATION 

DESCRIPTION 
The 45RFE/545RFE automatic transmissions is a sophisticated, multi-range, electronically controlled transmission 
which combines optimized gear ratios for responsive performance, state of the art efficiency features and low NVH. 
Other features include driver adaptive shifting and three planetary gear sets to provide wide ratio capability with 
precise ratio steps for optimum driveability. The three planetary gear sets also make available a unique alternate 
second gear ratio. The primary 2nd gear ratio fits between 1 st and 3rd gears for normal through-gear accelerations. 
The alternate second gear ratio (2prime) allows smoother 4-2 kickdowns at high speeds to provide 2nd gear pass
ing performance over a wider highway cruising range. 

The hydraulic portion of the transmission consists of the transmission fluid, fluid passages, hydraulic valves, and 
various line pressure control components. 

The primary mechanical components of the transmission consist of the following: 
• Three multiple disc input clutches 
• Three multiple disc holding clutches 
• Five hydraulic accumulators 
• Three planetary gear sets 
• Dual Stage Hydraulic oil pump 

• Valve body 
• Solenoid pack 

The Transmission Control Module (TCM) is the "heart" or "brain" of the electronic control system and relies on infor
mation from various direct and indirect inputs (sensors, switches, etc.) to determine driver demand and vehicle oper
ating conditions. Depending on the vehicle configuration, the TCM may be a standalone module or it may be 
housed along with the Powertrain Control Module (PCM) in a single module. With this information, the TCM can 
calculate and perform timely and quality shifts through various output or control devices (solenoid pack, transmission 
control relay, etc.). 

TRANSMISSION IDENTIFICATION 
Transmission identification numbers are stamped (1) 
on the left side of the case just above the oil pan seal
ing surface. Refer to this information when ordering 
replacement parts. A label is attached to the transmis
sion case above the stamped numbers. The label 
gives additional information which may also be neces
sary for identification purposes. 

GEAR RATIOS 
The 545RFE gear ratios are: 
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1st .............................. , ............................................... 3.00:1 
2nd .............................................................................. 1.67:1 
2nd Prime ........................................................................ 1.50:1 
3rd .............................................................................. 1.00:1 
4th .............................................................................. 0.75:1 
5th .............................................................................. 0.67:1 
Reverse .......................................................................... 3.00:1 

OPERATION 
The 45/S45RFE offers full electronic control of all automatic up and downshifts, and features real-time adaptive 
closed-loop shift and pressure control. Electronic shift and torque converter clutch controls help protect the trans
mission from damage due to high temperatures, which can occur under severe operating conditions. By altering shift 
schedules, line pressure, and converter clutch control, these controls reduce heat generation and increase trans
mission cooling. 

To help reduce efficiency-robbing parasitic losses, the transmissions includes a dual-stage transmission fluid pump 
with electronic output pressure control. Under most driving conditions, pump output capacity greatly exceeds that 
which is needed to keep the clutches applied. The 68RFE pump-pressure control system monitors input torque and 
adjusts the pump pressure accordingly. The primary stage of the pump works continuously; the second stage is 
bypassed when demand is low. The control system also monitors input and output speed and, if incipient clutch slip 
is observed, the pressure control solenoid duty cycle is varied, increasing pressure in proportion to demand. 

A high-travel torque converter damper assembly allows earlier torque converter clutch engagement to reduce slip
page. Needle-type thrust bearings reduce internal friction. The 45/545RFE is packaged in a one-piece die-cast alu
minum case. To reduce NVH, the case has high lateral, vertical and torsional stiffness. Dual filters protect the pump 
and other components. A cooler return filter is added to the customary main sump filter. Independent lubrication and 
cooler circuits assure ample pressure for normal transmission operation even if the cooler is obstructed or the fluid 
cannot flow due to extremely low temperatures. 

NOTE: Vehicles such as the WK, WH, XK, XH, equipped with ERS (Electronic Range Select) do not provide 
2nd gear in limp-in, because the shift lever has no "2" or "1" position. 

The hydraulic control system design (without electronic assist) provides the transmission with PARK, REVERSE, 
NEUTRAL, SECOND, and THIRD gears, based solely on driver shift lever selection. This design allows the vehicle 
to be driven (in "limp-in" mode) in the event of a electronic control system failure, or a situation that the Transmis
sion Control Module (TCM) recognizes as potentially damaging to the transmission. 

The TCM also performs certain self-diagnostic functions and provides comprehensive information (sensor data, 
DTC's, etc.) which is helpful in proper diagnosis and repair. This information can be viewed with the scan tool. 

DIAGNOSIS AND TESTING 

AUTOMATIC TRANSMISSION 

NOTE: Before attempting any repair on a automatic transmission, check for Diagnostic Trouble Codes with 
the scan tool. 

Transmission malfunctions may be caused by these general conditions: 

• Poor engine performance 

• Improper adjustments 
• Hydraulic malfunctions 

• Mechanical malfunctions 
• Electronic malfunctions 

Diagnosis of these problems should always begin by checking the easily accessible variables: fluid level and con
dition, gearshift cable adjustment. Then perform a road test to determine if the problem has been corrected or if 
more diagnosis is necessary. If the problem persists after the preliminary tests and corrections are completed, 
hydraulic pressure checks should be performed. 
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FLUID LEAKAGE 

TRANSMISSION OIL LEAK 
Begin with a thorough inspection of the transmission, particularly at the area of the suspected leak. If an oil leak 
source is not readily identifiable, the following steps should be followed: 

1. Clean or degrease the transmission with a water soluble solvent only. 

2. Add an oil soluble dye (use as recommended by manufacturer) while the powertrain is at ambient temperature. 
Start the engine and let idle for approximately 15 minutes. Check the oil dip stick (if equipped) to make sure the 
dye is thoroughly mixed as indicated with a fluorescent color under a black light. 

3. Using a black light, inspect the entire transmission for fluorescent dye, practically at the suspected area of oil 
leak. If the oil leak is found and identified, repair per service manual instructions, 

4. If dye is not observed , drive the vehicle at various speeds for approximately 24 km (15 miles) and repeat 
inspection. 

TORQUE CONVERTER HOUSING AREA 
When diagnosing converter housing (5) fluid leaks, 
three actions must be taken before repair: 

1. Verify proper transmission fluid level. 

2. Verify that the leak originates from the converter 
housing area and is transmission fluid. 

3. Determine the true source of the leak. 

Fluid leakage at or around the torque converter area 
may originate from an engine oil leak (7). The area 
should be examined closely. Factory fill fluid is red 
and, therefore, can be distinguished from engine oil. 

Some suspected converter housing fluid leaks may 
not be leaks at all. They may only be the result of 
residual fluid in the converter housing, or excess fluid 
spilled during factory fill, or fill after repair. Converter 
housing leaks have several potential sources. Through 
careful observation, a leak source can be identified 
before removing the transmission for repair. 

® J9021-35 

Pump seal leaks tend to run down the front cover from the hub area. Front cover O-ring leaks will wet the inside of 
the bellhousing but the cover itself will generally be dry. If the torque converter is wet, the problem is generally a 
converter hub weld or seam weld leak . 

TORQUE CONVERTER LEAKAGE 
Possible sources of torque converter leakage are: 

• Torque converter weld leaks at the outside diam
eter weld (1). 

• Torque converter hub weld (2). 

PRELIMINARY 
Two basic procedures are required. One procedure for vehicles that are drivable and an alternate procedure for 
disabled vehicles (will not back up or move forward). 
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VEHICLE IS DRIVABLE 
1. Record all DTCs and the accompanying DTC Event Data. 

2. Check for an appropriate Technical Service Bulletin that applies to the customer complaint. 

3. Check fluid level and condition. 

4. Road test and note how transmission upshifts, downshifts, and engages. 

5. If the complaint was related to shift quality, perform the Quick Learn procedure, (Refer to 8 - ELECTRICAU 
ELECTRONIC CONTROL MODULESITRANSMISSION CONTROL MODULE - STANDARD PROCEDURE), and 
the Drive Learn Procedure, (Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULESJTRANSMISSION 
CONTROL MODULE - STANDARD PROCEDURE). 

6. If the shift complaint still exists, compare actual line pressure (sensor reading, using the scan tool) to the Desired 
Line Pressure reading, in Park, Drive, and Reverse at 1500 RPM. Check that the LP sensor reads 30 psi (the 
minimum it should ever display) with key on I engine off. 

7. Perform air-pressure test to check clutch operation. (Refer to 21 - TRANSMISSIONJTRANSAXLE/AUTOMATIC -
45RFEl545RFE - DIAGNOSIS AND TESTING) 

8. Replace the Transmission SolenoidlTRS Assembly and perform the Quick Learn and Drive Learn procedures 
again. 

9. If the complaint still exists, remove, inspect, and repair the transmission as necessary 

VEHICLE IS DISABLED 
1. Record all DTCs and the accompanying DTC Event Data. 

2. With engine running, place transmission in gear and verify correct PRNDL reading. Observe the Input and Output 
speeds using the scan tool. If output RPM is greater than zero but vehicle does not move, check for transfer 
case in Neutral (or failed internally), failed propshaft, or failed I disconnected drive axle. If output RPM is zero 
and input RPM is greater than zero, internal transmission slippage is indicated. Run clutch slip tests using the 
scan tool, check oil pan for debris, and air check the various clutch circuits. 

3. Shift the transmission into neutral, if both input and output speeds are zero, check flexplate bolts, torque con
verter, and transmission input shaft. 

4. Compare actual line pressure (sensor reading, using the scan tool) to the Desired Line Pressure reading, in 
Park, Drive, and Reverse at 1500 RPM. Check that the LP sensor reads 30 psi (the minimum it should ever 
display) with key on I engine off. If line pressure is incorrect, check fluid level and condition. 

5. Remove, inspect, and repair the transmission as necessary 

ROAD TESTING 
Before road testing, be sure the fluid level and control cable adjustments have been checked and adjusted if nec
essary. Verify that all diagnostic trouble codes have been resolved. 

Observe engine performance during the road test. A poorly tuned engine will not allow accurate analysis of trans
mission operation. 

Operate the transmission in all gear ranges. Check for shift variations and engine flare which indicates slippage. 
Note if shifts are harsh, spongy, delayed, early, or if part throttle downshifts are sensitive. 

Slippage indicated by engine flare, usually means clutch or line pressure problems. 

A slipping clutch can often be determined by comparing which internal units are applied in the various gear ranges. 
The Clutch Application charts provide a basis for analyzing road test results. 

HYDRAULIC PRESSURE TEST 
An accurate tachometer and pressure test gauges are required. Test Gauge C-3293-SP has a 300 psi range and is 
used at all locations where pressures exceed 100 psi. 
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Pressure Test Port Locations 
Only two pressure ports are supplied on the transmis
sion case. The torque converter clutch apply (3) and 
release (1) ports are located on the right side of the 
transmission case. 

To determine the line pressure, there are two available 
methods. The scan tool can be used to read line pres
sure from the line pressure sensor. The second 
method is to install Line Pressure Adapter 8259 (3) 
into the transmission case and then install the pres
sure gauge and the original sensor (2) into the 
adapter. This will allow a comparison of the scan tool 
readings and the gauge reading to determine the 
accuracy of the line pressure sensor. The scan tool 
line pressure reading should match the gauge reading 
within ±10 psi. 

TEST PROCEDURE 

80ba79dO 

80c072fb 

All pressure readings should be taken with the transmission fluid level full, transmission oil at the normal operating 
temperature, and the engine at 1500 rpm. Check the transmission for proper operation in each gear position that is 
in question or if a specific element is in question, check the pressure readings in at least two gear positions that 
employ that element. Refer to the Hydraulic Schematics at the rear of this section to determine the correct pres
sures for each element in a given gear position. 

NOTE: The 545RFE utilizes closed loop control of pump line pressure. The pressure readings may therefore 
vary greatly but should always follow line pressure. 

Some common pressures that can be measured to evaluate pump and clutch performance are the upshift/downshift 
pressures, garage shift pressures, and TCe pressure. The upshiWdownshift pressure for all shifts are shown in 
UPSHIFT PRESSURES and DOWNSHIFT PRESSURES. In-gear maximum pressure for each gear position is 
shown in IN-GEAR PRESSURES. The garage shift pressure when performing a N-R shift is 220 psi for 3.7U4.7L 
equipped vehicles and 250 psi for 5.7L equipped vehicles. The garage shift pressure for the R-N shift is 120 psi. 
The garage shift pressure for the N-1 shift is 135 psi for 3.7U4.7L equipped vehicles and 165 psi for S.7L equipped 
vehicles. Torque converter lock-up pressure is 120 psi for 3.7U4.7L equipped vehicles and 125 psi for S.7L 
equipped vehicles. 
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UPSHIFT PRESSURES 

ENGINE 1-2 2-3 2prime-3 3-4 2prime-4 2-5 

5.7L 150 125 125 135 135 135 

3.7U4.7L 120 120 120 120 120 

DOWNSHifT PRESSURES 

ENGINE 5-4 5-3 5-2 4-3 4- 3-2 3-
2prime 2prime 

5.7L 135 135 135 135 135 135 135 

3.7U 120 120 120 I 1?0 120 120 120 
4.7L 

IN-GEAR PRESSURES 

ENGINE 1 2 2prime 3 4 5 

5.7L 160 135 135 135 135 135 
3.7U4.7L 135 120 120 120 120 

AIR CHECKING TRANSMISSION CLUTCH OPERATION 
Air-pressure testing can be used to check transmis
sion clutch operation. The test can be conducted with 
the transmission either in the vehicle or on the work 
bench, as a final check. 

Air-pressure testing requires that the oil pan and valve 
body be removed from the transmission. The clutch 
apply passages are shown in the Air Pressure Test 
Passages graphic. 

NOTE: The air supply which is used must be free 
of moisture and dirt. Use a pressure of 30 psi to 
test clutch operation. 

Apply air pressure at each port. If the clutch is func
tioning. a soft thump will be heard as the clutch is 
applied. The clutch application can also be felt by 
touching the appropriate element while applying air 
pressure. As the air pressure is released, the clutch 
should also release. 

CONVERTER HOUSING FLUID LEAK 

i-LOW REVERSE CLUTCH 
2· 4TH CLUTCH 
3 - 2ND CLUTCH 
4 - OVERDRIVE CLUTCH 
5 - UNDERDRIVE CLUTCH 
6 - REVERSE CLUTCH 

3-5 

135 
120 

2prime-1 2-1 

135 135 
120 120 

NEUTRAL 

120 
120 

When diagnosing converter housing fluid leaks, two items must be established before repair. 

1. Verify that a leak condition actually exists. 

2. Determined the true source of the leak. 

4-5 

135 

130 

3-1 

135 
120 

REVERSE 

250 

220 

8Ob9a594 

Some suspected converter housing fluid leaks may not be leaks at all. They may only be the result of residual fluid 
in the converter housing. or excess fluid spilled during factory fill or fill after repair. Converter housing leaks have 
several potential sources. Through careful observation, a leak source can be identified before removing the trans-
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mission for repair. Torque converter seal leaks tend to move along the drive hub and onto the rear of the converter. 
Pump cover seal leaks tend to run down the cover and the inside surface of the bellhousing. 

Some leaks, or suspected leaks, may be particularly difficult to locate. If necessary, a Mopar® approved dye should 
be used to locate and confirm a leak. 

TORQUE CONVERTER LEAK POINTS 
Possible sources of converter leaks are: 

1. Leaks at the weld joint around the outside diameter 
weld. 

2. Leaks at the converter hub weld. 

In most cases, a torque converter which is wet from 
transmission fluid indicates a leak at one of these 
areas. 

1 - TURBINE ASSEMBLY 
2 - STATOR 

3 - CONVERTER HUB 
4 - O-RING ( IF EQUIPPED) 

STANDARD PROCEDURE - ALUMINUM THREAD REPAIR 

5 - IMPELLER ASSEMBLY 
6 - CONVERTER CLUTCH 
PISTON 
7 - TURBINE HUB 

Damaged or worn threads in the aluminum transmission case and valve body can be repaired by the use of Heli
CoilsTM, or equivalent. This repair consists of drilling out the worn-out damaged threads. Then tap the hole with a 
special Heli-CoiJTM tap, or equivalent, and installing a Heli-CoilTM insert, or equivalent, into the hole. This brings the 
hole back to its original thread size. 

Heli-CoiITM, or equivalent, tools and inserts are readily available from most automotive parts suppliers. 

REMOVAL 
1. Disconnect the negative battery cable. 

2. Raise and support the vehicle 

3. Remove any necessary skid plates. (Refer to 13 -
FRAMES & BUMPERS/FRAMErrRANSFER CASE 
SKID PLATE REMOVAL) 

4. Mark propeller shaft and axle companion flanges 
for assembly alignment. 

5. Remove the rear propeller shaft 

6. Remove the front propeller shaft, if necessary. 

7. Remove the engine (1) to transmission (3) struc
tural dust cover (2). 

80ba79d2 
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8. Remove the exhaust support bracket from the rear 
of the transmission. 

9. Disconnect and lower or remove any necessary 
exhaust components. 

10. Remove the starter motor. 

11. Rotate crankshaft in clockwise direction until con
verter bolts are accessible. Then remove bolts 
one at a time. Rotate crankshaft with socket 
wrench on dampener bolt. 

12. Disengage the output speed sensor connector 
from the output speed sensor (2). 

13. Disengage the input speed sensor connector from 
the input speed sensor (2). 

14. Disengage the transmission solenoidfTRS assem
bly connector from the transmission solenoidfTRS 
assembly (2). 

21 - 785 
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15. Disengage the fine pressure sensor connector 
from the line pressure sensor (2). 

16. Disconnect gearshift cable (1) from transmission 
manual valve lever (3). 

17. Disconnect the transmission vent hose from the 
transmission. 

18. Support rear of engine with safety stand or jack. 

19. Raise transmission slightly with service jack to 
relieve load on crossmember and supports. 

20. Remove bolts securing rear support and cushion 
to transmission and crossmember. 

21. Remove transfer case, jf necessary. 

22. Disconnect transmission fluid cooler lines at trans
mission fittings and clips. 

23. Remove all remaining converter housing bolts. 

24. Carefully work transmission and torque converter 
assembly rearward off engine block dowels. 

25. Hold torque converter in place during transmission 
removal. 

26. Lower transmission (2) and remove assembly from under the vehicle. 

27. To remove torque converter, carefully slide torque converter out of the transmission. 

80afba62 
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DISASSEMBLY 

545RFE BEARING ORIENTATION 

1 • THRUST BEARING NO. 1 
2 • THRUST BEARING NO .2 
3 • THRUST BEARING NO.3 
4· THRUST BEARING NO.4 
5 - THRUST BEARING NO.5 
6 - THRUST BEARING NO. 6 
7 - THRUST BEARING NO. 7 

1. Drain fluid from transmission. 

2. Clean exterior of transmission with suitable solvent 
or pressure washer. 

3. Remove the torque converter from the transmis
sion. 

4. Remove the manual shift lever (1 ) from the 
transm ission. 

8 - THRUST BEARING NO.8 
9 - THRUST BEARING NO.9 
10 THRUST BEARING NO. 10 
11 THRUST BEARING NO. 11 
12 - THRUST BEARING NO. 12 
13 OUTPUT SHAFT BEARING 

21 - 787 
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5. Remove the input (3), output (1), and line pressure 
sensors (2) from the transmission case. 

6. Inspect the ends of the sensors for debris, which 
may indicate the nature of the transmission failure. 

7. Install Support Stand 8257 (1) onto the transmis
sion case. 

8. Using Adapter 8266-1 from End-Play Tool Set 8266 
(1) and Dial Indicator C-3339 (2), measure and 
record the input shaft end-play. 

NOTE: When measuring the input shaft end-play, 
two "stops" will be felt. When the input shaft is 
pushed inward and the dial indicator zeroed, the 
first "stop" felt when the input shaft is pulled out
ward is the movement of the input shaft in the 
input clutch housing hub. This value should not 
be included in the end-play measured value and 
therefore must be recorded and subtracted from 
the dial indicator reading. 

CD 

Ll 

80c07350 

80c07351 
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9. Remove the bolts holding the transmission exten
sion/adapter housing to the transmission case. 

10. Remove the extension/adapter housing from the 
transmission case. 

11. Using Alignment Plate 8261 (1), Adapter 8266-17 
from End-Play Tool Set 8266 (2) and Dial Indicator 
C-3339 (3), measure and record the output shaft 
end-play. 

12. Remove the bolts holding the transmission oil pan 
to the transmission case. 

13. Remove the transmission oil pan from the trans
mission case. 

14. Remove the primary oil filter (1) and the oil cooler 
return filter (2). 

15. Remove the bolts (1) holding the valve body to 
the transmission case. 

16. Remove the valve body from the transmission 
case. 

CD 

f 
I 
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17. Remove the outer snap-ring (3) securing the 
transm iss ion front cover (1) into the transm ission 
case. 

18. Reaching through a case opening in the valve 
body area with a long blunted tool, remove the 
transmission front cover (1) from the transmission 
case. 

19. Remove the bolts (1) holding the oil pump into the 
transmission case. 

20. Remove the oil pump (2). Hold inward on the 
input shaft to prevent pulling the input clutch 
assembly with the oil pump. 

CAUTION: If the input shaft is not held during oil 
pump removal, the input clutch assembly will 
attempt to move forward with the oil pump and the 
numbers 2, 3, or 4 bearings inside the input clutch 
assembly may become dislodged. 

21. Remove the number 1 thrust bearing (4) from the 
input clutch assembly. 

22. Remove the input clutch assembly (3) from the 
transmission case. 

23. Remove the number 5 thrust bearing (1) and 
selective thrust plate (2) from the input clutch 
assembly (3) , or the 4C clutch retainer/bulkhead. 

818f1S78 
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24. Remove the 4C clutch retainer/bulkhead tapered 
snap-ring (1) from the transmission case. 

25. Remove the 4C clutch retainer/bulkhead (2) from 
the transmission case. 

26. Remove the front 2C clutch pack snap-ring (1) 
from the transmission case. 

27. Remove the 2C clutch pack (2, 3, 4) from the 
transmission case. 

80c07359 
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1 - THRUST BEARING NUMBER 8 
2 - THRUST BEARING NUMBER 9 
3 - REACTION PLANETARY CARRIER 
4 - REACTION SUN GEAR 

Remove Reaction Annulus and Carrier 

5 THRUST BEARING NUMBER 7 
6 - THRUST PLATE (SELECT) 
7 - THRUST BEARING NUMBER 6 
8 - REACTION ANNULUS 

808a2e87 

28. Remove the rear selective thrust plate (6) and number 6 thrust bearing (7) from the reaction annulus (8). 

29. Remove the reaction annulus (8) from the reaction planetary carrier (3). 

30. Remove the number 7 thrust bearing (5). 

31. Remove the reaction sun gear (4). 

32. Remove the number B thrust bearing (1) from the reaction planetary carrier (3). 

33. Remove the reaction planetary carrier (3). Note that this planetary gear set has three pinion gears. 

34. Remove the number 9 thrust bearing (2) from the reverse planetary gear set. 

35. Remove the snap-ring (1) holding the park sprag 
gear onto the output shaft 
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36. Remove the park sprag gear (1) from the output 
shaft. 

37. Remove the input/reverse planetary assembly (1). 

- -" ,~ , 

38. Remove the number 12 thrust bearing (3) from the input/reverse planetary assembly (1). 

39. Remove the snap-ring (2) holding the low/reverse 
clutch retainer (1) into the transmission case. 

40. Remove the low/reverse clutch retainer (1) from 
the transmission case. 

808a3D1b 

8Oc07411 



21 - 794 AUTOMATIC TRANSMISSION .. 545RfE - SERVICE INfORMATION ------ DR 

41. Remove the park rod (7) and e-clip. 

42. Remove the park rod guide snap-ring (2). 

43. Remove the park rod guide (1). 

44. Remove the park pawl pivot shaft (3), park pawl 
(5), and spring (4). 

45. Remove the manual selector shaft (6). 

46. Remove the manual selector shaft seal. 

47. Remove the dipstick tube seal. 

CLEANING 
The use of crocus cloth is permissible where necessary, providing it is used carefully. When used on shafts, or 
valves, use extreme care to avoid rounding off sharp edges. Sharp edges are vital as they prevent foreign matter 
from getting between the valve and valve bore. 

Do not reuse oil seals, gaskets, seal rings, or O-rings during overhaul. Replace these parts as a matter of course. 
Also do not reuse snap rings or E-clips that are bent or distorted. Replace these parts as wetl. 

Lubricate transmission parts with Mopar® ATF +4, Automatic Transmission Fluid, during overhaul and assembly. Use 
petroleum jelly, Mopar® Door Ease, or Ru-Glyde to prelubricate seals, O-rings, and thrust washers. Petroleum jelly 
can also be used to hold parts in place during reassembly. 

Clean the case in a solvent tank. Flush the case bores and fluid passages thoroughly with solvent. Dry the case and 
all fluid passages with compressed air. Be sure all solvent is removed from the case and that all fluid passages are 
clear. 

NOTE: Do not use shop towels or rags to dry the case (or any other transmission component) unless they 
are made from lint-free materials. Lint will stick to case surfaces and transmission components and circu
late throughout the transmission after assembly. A sufficient quantity of lint can block fluid passages and 
interfere with valve body operation. 

INSPECTION 
Inspect the case for cracks, porous spots, worn bores, or damaged threads. Damaged threads can be repaired with 
Helicoil® thread inserts. However, the case will have to be replaced if it exhibits any type of damage or wear. 

ASSEMBLY 

NOTE: Apply trans jell or petroleum jelly to all slide portions1 rOiling contacts surfaces, thrust surfaces etc. 
to prevent burnout during initial operation. Lubricate O-rings and O-ring seals with MOPAR@ ATF+4. Soak all 
friction disks in MOPAR@ ATF+4 for at least two hours before assembly of clutch packs. 

NOTE: Clean and inspect all components. Replace any components which show evidence of excessive wear 
or scoring. 
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1 - THRUST BEARING NO.1 
2 - THRUST BEARING NO .2 
3 - THRUST BEARING NO.3 
4 - THRUST BEARING NO.4 
5 - THRUST BEARING NO.5 
6 - THRUST BEARING NO.6 
7 - THRUST BEARING NO.7 

545RFE BEARING ORIENTATION 

8 - THRUST BEARING NO.8 
9 - THRUST BEARING NO.9 
10 - THRUST BEARING NO. 10 
11 - THRUST BEARING NO. 11 
12 - THRUST BEARING NO. 12 
13 - OUTPUT SHAFT BEARING 

1. Install a new selector shaft seal (1) using Seal 
Installer 8253 (2). CD 

21 - 795 
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2. Install the manual selector shaft and retaining 
screw. Tighten the manual selector shaft retaining 
screw to 28 N·m (250 in.lbs.). 

3. Install the manual shift lever (1) onto the manual 
selector shaft. Tighten the retaining cross-bolt to 16 
N·m (140 in.lbs.). 

4. Install the park pawl (5), spring (4), and shaft (3). 

5. Install the park rod (7) and e-clip. 

6. Install the park rod guide (1) and snap-ring (2). 
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7. Install a new fill tube seal (2) using Seal Installer 
8254 (1). 

NOTE: Before final assembly of transmission cen
terline, the 2C/4C clutch components should be 
installed into position and measured as follows: 

8. Install the 2C reaction plate (4) with the beveled 
edge down (rearward) into the transmission case. 

9. Install the 2C clutch pack (2, 3) into the transmis
sion case. 

10. Install the flat 2C clutch snap-ring (1) into the 
transmission case. 

11. Install the 4C retainer/bulkhead (2) into the trans
mission case. Make sure that the oil feed holes 
are pointing toward the valve body area. 

12. Install the 4C retainer/bulkhead tapered snap-ring 
(1) into the transmission case. Make sure that the 
open ends of the snap-ring are located in the 
case opening toward the valve body area. 

13. Using a feeler gauge through the opening in the 
rear of the transmission case, measure the 2C 
clutch pack clearance between the 2C reaction 
plate and the transmission case at four different 
pOints. The average of these measurements is the 
2C clutch pack clearance. The correct clutch 
clearance is 0.455-1.335 mm (0.018-0.053 in.). 
The reaction plate is not selective. If the clutch 
pack clearance is not within specification, the 
reaction plate, all the friction discs, and steels 
must be replaced. 

14. Remove the 4C retainer/bulkhead and all of the 
2C clutch components from the transmission case. 

21 - 797 
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15. Install the low/reverse clutch assembly (1). Make 
sure that the oil feed hole points toward the valve 
body area and that the bleed orifice is aligned 
with the notch in the rear of the transmission 
case. 

16. Install the snap-ring (2) to hold the low/reverse 
clutch retainer into the transmission case. The 
snap-ring is tapered and must be installed with 
the tapered side forward. Once installed, verify 
that the snap-ring is fully seated in the snap-ring 
groove. 

17. Air check the low/reverse clutch and verify correct /'-
overrunning clutch operation. 

CD 

8Oc07411 

808a301b 

18. Install the number 12 thrust bearing (3) over the output shaft and against the rear planetary gear set. The flat 
side of the bearing goes toward the planetary gearset and the raised tabs on the inner race should face the 
rear of the transmission. 

19. Install the reverse/input planetary assembly (1) through the low/reverse clutch assembly. 

20. Install the park sprag gear (1) onto the output 
shaft. 

CD 

8Oc07413 
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21. Install the snap-ring (1) to hold the park sprag 
onto the output shaft. 

22. Install the 2C reaction plate (4) with the beveled 
edge down (rearward) into the transmission case. 

23. Install the 2C clutch pack (2, 3, 4) into the trans
mission case. 

8Oc073S9 
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1 - THRUST BEARING NUMBER 8 
2 - THRUST BEARING NUMBER 9 
3 - REACTION PLANETARY CARRIER 
4 - REACTION SUN GEAR 

Install Reaction Annulus and Carrier 

5 - THRUST BEARING NUMBER 7 
6 - THRUST PLATE (SELECT) 
7 - THRUST BEARING NUMBER 6 
8 - REACTION ANNULUS 

808a2e87 

24. Install the number 8 thrust bearing (1) inside the reaction carrier with the outer race against the reaction plan
etary carrier (3). 

25. Install the reaction planetary gear set and the number 9 thrust bearing (2), with the inner race against the reac
tion planetary carrier (3), into the transmission case. 

26. Install the flat 2C clutch snap-ring into the transmission case. 

27. Install the reaction sun gear (4) into the reaction planetary gear set. Make sure the small shoulder is facing the 
front of the transmission. 

28. Install the number 7 thrust bearing (5) onto the reaction sun gear (4) with the inner race against the sun gear. 

29. Install the output shaft selective thrust plate (2) 
onto the reaction annulus with the oil grooves fac
ing the annulus gear and the lugs (1) and notches 
aligned as shown. 
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1 • THRUST BEARING NUMBER 8 
2 • THRUST BEARING NUMBER 9 
3 - REACTION PLANETARY CARRIER 
4 - REACTION SUN GEAR 

Install Reaction Annulus and Carrier 

5 - THRUST BEARING NUMBER 7 
6 - THRUST PLATE (SELECT) 
7 - THRUST BEARING NUMBER 6 
8 - REACTION ANNULUS 
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30. Install the number 6 thrust bearing (7) against the output shaft selective thrust plate (6) with the flat side against 
the thrust plate and the raised tabs on the inner race facing the front of the transmission. 

31. 

32. 

33. 

34. 

Install the reaction annulus (8) into the reaction planetary gear set. 

Install the 4C retainer/bulkhead (2) into the trans
mission case. Make sure that the oil feed holes 
are pointing toward the valve body area. Rotate 
the reaction annulus during the installation of the 
4C retainer/bulkhead to ease installation. 

Install the 4C retainer/bulkhead tapered snap-ring 
(1) into the transmission case with the taper 
toward the front of the case. Make sure that the 
open ends of the snap-ring are located in the 
case opening toward the valve body area. 

Air check the 2C and 4C clutch operation. 

1 

80ce60a3 
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35. Using Alignment Plate 8261 (1), Adapter 8266-17 
from End-Play Tool Set 8266 (2) and Dial Indica
tor C-3339 (3), measure and record the output 
shaft end-play. The correct output shaft end-play 
is 0.22-0.55 mm (0.009-0.021 in.). Adjust as nec
essary. Install the chosen output shaft selective 
thrust plate and re-measure end-play to verify 
selection. 

Output Shaft End Play Selectable Bearing Spacer 
Thickness 

• 09 = 2.18 mm (0.086 in.) 
• 10:;; 2.33 mm (0.092 in.) 
• 11 = 2.48 mm (0.098 in.) 
• 12 = 2.63 mm (0.103 in.) 
• 13 = 2.78 mm (0.109 in.) 
• 14:;; 2.69 mm (0.115 in.) 
• 43 = 3.08 mm (0.121 in.) 
• 16 = 3.23 mm (0.127 in.) 
• 17 = 3.38 mm (0.133 in.) 
• 18 = 3.53 mm (0.139 in.) 
• 19:;; 3.68 mm (0.145 in.) 

36. Apply a bead of RTV silicone and install the extension/adapter housing onto the transmission case. 

37. Install and torque the bolts to hold the extension/adapter housing onto the transmission case. The correct 
torque is 54 N·m (40 fUbs.). 

38. Install the number 5 thrust bearing (1) and selec
tive thrust plate (2) onto the 4C retainer/bulkhead. 
Be sure that the outer race of the bearing is 
against the thrust plate. 

39. Install the input clutch assembly (3) into the trans
mission case. Make sure that the input clutch 
assembly is fully installed by performing a visual 
inspection through the input speed sensor hole. If 
the tone wheel teeth on the input clutch assembly 
are centered in the hole, the assembly is fully 
installed. 

40. Install the number 1 thrust bearing (4) with the 
outer race up in the pocket of the input clutch 
assembly. 

80c07357 
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41. Install the oil pump (2) into the transmission case 
making certain the oil pump is flush with the 
transmission case. 

42. Install the bolts (1) to hold the oil pump into the 
transmission case. Tighten the oil pump bolts to 
28 N·m (250 in.lbs.). 

NOTE: When measuring the input shaft end-play, 
two "stops" will be felt. When the input shaft is 
pushed inward and the dial indicator zeroed, the 
first "stop" felt when the input shaft is pulled out
ward is the movement of the input shaft in the 
input clutch housing hub. This value should not 
be included in the end-play measured value and 
therefore must be recorded and subtracted from 
the dial indicator reading. If NO input shaft end 
play is noted, disassemble the input clutch assem
bly and check for the #2, #3, or #4 thrust bearing 
fallen out of position or cracked. Replace any 
cracked thrust bearing and reassemble using 
trans jell or petroleum jelly to retain the thrust 
bearings. 

43. Using Adapter 8266-1 from End-Play Tool Set 
8266 (1) and Dial Indicator C-3339 (2), measure 
and record the input shaft end-play. The correct 
end-play is 0.46-0.89 mm (0.018-0.035 in.). Adjust 

80c07352 

as necessary. Install the chosen thrust plate on the number 5 thrust bearing and re-measure end-play to verify 
selection. 

Input Shaft End Play Selectable Bearing Spacer Thickness 

• 27 ;;;;;; 1.57 mm (0.062 in.) 
• 28 ;;;;;; 1.71 mm (0.067 in.) 
• 29 ;;;;;; 1.85 mm (0.073 in.) 
• 30;;;;;; 1.99 mm (0.078 in.) 
• 31 ;;;;;; 2.13 mm (0.084 in.) 
• 32 ;;;;;; 2.27 mm (0.089 in.) 

• 33 = 2.41 mm (0.095 in.) 
• 34;;;;;; 2.55 mm (0.100 in.) 
• 35;;;;;; 2.69 mm (0.106 in.) 
• 36;;;;;; 2.83 mm (0.111 in.) 
• 37;;;;;; 2.97 mm (0.117 in.) 
• 38 ;;;;;; 3.11 mm (0.122 in.) 
• 39 ;;;;;; 3.25 mm (0.128 in.) 
• 40;;;;;; 3.39 mm (0.133 in.) 
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• 41 :;;;;; 3.67 mm (0.144 in.) 

• 
NOTE: To avoid contamination and garter spring 
dislodgement, do not handle the front cover seal 
when installing the front cover into the transmis
sion case. 

44. Position the new front cover (1) onto transmission 
case. 

45. Using a dead-blow mallet and the Front Cover 
installation tool 9955, install the front cover into 
the transmission case. 

46. Install the snap ring into the transmission case. 

/' 

1 '-
/ 
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I 
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47. Install the valve body. Verify that the pin on the 
manual lever has properly engaged the TRS 
selector plate. Tighten the valve body to transmis
sion case bolts (1) to 12 N·m (105 in.lbs.). 

CAUTION: The primary oil filter seal MUST be fully 
installed flush against the oil pump body_ DO NOT 
install the seal onto the filter neck and attempt to 
install the filter and seal as an assembly. Damage 
to the transmission will result. 

48. Install a new primary oil filter seal in the oil pump 
inlet bore. Seat the seal in the bore with the butt 
end of a hammer, or other suitable tool. 

49. 'nstall the primary oil filter (1) and the oil cooler 
return filter (2). Tighten the screw to hold the pri
mary oil tHter to the valve body to 4.5 N·m (40 
in.lbs.). Using Filter Wrench 8321, tighten the 
cooler return oil filter to the transmission case to 
9.5 N·m (84 in.lbs.). 

50. Apply RTV silicone to the oil pan and install the 
transmission oil pan. Tighten the bolts to 12 N'm 
(105 in.lbs.). 

51. Install the input (3), output (1), and line pressure 
sensors (2). Tighten the bolts to 12 N·m (105 
in.lbs.). 

8195da8e 

CD 
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INSTALLATION 
1. Check torque converter hub and hub drive flats for 

sharp edges burrs, scratches, or nicks. Polish the 
hub and flats with 320/400 grit paper and crocus 
cloth if necessary. Verify that the converter hub 
o-ring is properly installed and is free of any debris. 
The hub must be smooth to avoid damaging pump 
seal at installation. 

2. If a replacement transmission is being installed, 
transfer any components necessary, such as the 
manual shift lever and shift cable bracket, from the 
original transmission onto the replacement trans
mission. 

3. Lubricate oil pump seal lip with transmission fluid. 

4. Align converter and oil pump. 

5. Carefully insert converter in oil pump. Then rotate 
converter back and forth until fully seated in pump 
gears. 

6. Check converter seating with steel scale (1) and 
straightedge (2). Surface of converter lugs should 
be at least 13mm (112 in.) to rear of straightedge when converter is fully seated. 

7. Temporarily secure converter with C-clamp. 

8. Position transmission on jack and secure it with 
chains. 

9. Check condition of converter driveplate. Replace 
the plate if cracked, distorted or damaged. Also be 
sure transmission dowel pins are seated in 
engine block and protrude far enough to hold 
transmission in alignment. 

10. Apply a light coating of Mopar® High Temp 
Grease to the torque converter hub pocket in the 
rear pocket of the engine's crankshaft. 

11. Raise transmission (2) and align the torque con
verter with the drive plate and transmission con
verter housing with the engine block. 

12. Move transmission forward. Then raise, lower or 
tilt transmission to align the converter housing 
with engine block dowels. 

13. Carefully work transmission forward and over 
engine block dowels until converter hub is seated 
in crankshaft. Verify that no wires, or the transmis
sion vent hose, have become trapped between 
the engine block and the transmission. 

14. Install two bolts to attach the transmission to the 
engine. 

15. Install remaining torque converter housing to 
engine bolts. Tighten to 68 N·m (50 ft.lbs.). 

16. Install transfer case, if equipped. Tighten transfer 
case nuts to 35 N·m (26 fUbs.). 

17. Install rear support to transmission. Tighten bolts 
to 47 N·m (35 fUbs.). 

8Occc435 
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18. Lower transmission onto crossmember and install bolts anaching transmission mount to crossmember. llghten 
clevis bracket to crossmember bolts to 47 N·m (35 fUbs.). Tighten the clevis bracket to rear support bolt to 68 
N·m (50 ft.lbs.). 

19. Remove engine support fixture. 

20. Connect gearshift cable to transmission. 

21. Connect wires to solenoid and pressure switch assembly (2) connector. 

22. Connect wires to input speed sensor (2). 

23. Connect wires to output speed sensor (2). 

24. Connect wires to line pressure sensor (2). Be 
sure transmission harnesses are properly routed. 
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CAUTION: It is essential that correct length bolts 
be used to attach the converter to the driveplate. 
Bolts that are too long will damage the clutch sur
face inside the converter. 

25. Install torque converter-to-driveplate bolts. Tighten 
bolts to 31 N·m (270 in. Ibs.). 

26. Install starter motor and cooler line bracket 

27. Connect cooler lines to transmission. 

28. Install transmission fill tube. 

29. Install exhaust components. if necessary. 

30. Install the structural dust cover (2) (Refer to 9 
ENGINE/ENGINE BLOCK/STRUCTURAL COVER 
- INSTALLATION) onto the transmission and the 
engine. 

31. Align and connect propeller shaft(s). 

32. Adjust gearshift cable if necessary. 

33. Install any skid plates removed previously. (Refer 
to 13 - FRAMES & BUMPERS/FRAMEfTRANS
FER CASE SKID PLATE - INSTALLATION) 

34. Lower vehicle. 

35. Fill transmission with Mopar® ATF +4, Automatic Transmission Fluid. 

80ba79d2 
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SCHEMATICS AND DIAGRAMS 

HYDRAULIC SCHEMA1-ICS 
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REVERSE 
LR=LOW REVERSE 2C .. 2nd CLUTCH 

1-2/2'-3 
cc 
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REVERSE BLOCK 
SHIFT TO REV. W/SPEED OVER 8 MPH 1-212'-3 

LR=LOW REVERSE 2C:2nd CLUTCH 
UD=UNDERDRIVE OD=OVERDRIVE 
RC=REVERSE CL 4C:4th CLUTCH 

JU';t!-t~~~~~ AC=ACCUMULATOR CC=CONVERTER CL 
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FIRST GEAR (FROM N OR CD) # 1-212'-3 R 3-4-5 R-N-L 2-5 
CC LR=LOW REVERSE 2C=2nd CLUTCH 
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FIRST GEAR 
(AFTER LAUNCH FROM REST)# 1-212'-3 A 

CC LR=LOW REVERSE 2C=2nd CLUTCH 
UD=UNDERDRIVE OD=OVERDRIVE 
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FIRST GEAR (FROM KID) # 
LR!OLOW REVERSE 2C=2nd CLUTCH 
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SECOND GEAR 
LR=LOW REVERSE 2C=2nd CLUTCH CC 

1-212'03 R-N-L 2-5 2'·4 
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SECOND GEAR EMCC 
LR=LOW REVERSE 2C=2nd CLUTCH 1-212'-3 

UD",UNDERDRIVE OD=OVERORIVE 
RC=REVERSE Cl. 4C=4th CLUTCH 
AC==ACCUMULATOR CC=CONVERTER Cl 
PT=PRESSURE TAP D=DRIBBLER 
PS=PRES. SWITCH MS=MULTI·SElECT 
PCS=PRES. CONTROL SOl. LPS",LlNE PRES. SENSOR 
*=ELEVATEO OVERFLOW V=VENT ....... 

I I I I 

RPD2 
N L 

R 3-4-5 R-N-L 2-5 2'-4 
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HYDRAULIC FLOW IN SECOND GEAR EMCC 
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SECOND PRIME GEAR 
LR=LOW REVERSE 2C=2nd CLUTCH 1-212'-3 
UD=UNDERDRIVE OD=OVERDRIVE cc 
RC=REVERSE CL. 4C=4th CLUTCH 

r.1 f:~~~~~:~~~ AC=ACCUMULATOR CC=CONVERTER CL 
11 PT=PRESSURE TAP D=DRIBBLER 

PS=PRES. SWITCH MS=MULTI-SELECT 
TIC PCS=PRES. CONTROL SOL LPS=LlNE PRES. SENSOR _~,_ ........ -"'" 

*=ELEVATED OVERFLOW V=VENT 
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SECOND PRIME GEAR EMCC 
LR-LOW REVERSE 2C .. 2nd CLUTCH 1-212'-3 R 3-4-5 R-N-L 2-5 
UD=UNDERDRIVE OD",OVE RD RIVE 
RC=REVERSE CL. 4C=4th CLUTCH 
AC=ACCUMULATOR CC=CONVERTER Cl 
PT =PRESSURE TAP D=DRIBBlEA 
PS=PRES. SWITCH MS=f.AULTI-SELECT 
PCS=PRES. CONTROL SOL. LPS=LlNE PRES. SENSOR 
*=ELEVATED OVERFLOW V=VENT ..... 

~MP 
SUMP 
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~~~+A~~~~~~ AT1500RPM 

HYDRAULIC FLOW IN SECOND PRIME GEAR EMCC 
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DIRECT GEAR 
LR=LOW REVERSE 2C::2nd CLUTCH 1-212'-3 
UD=UNDERDRIVE OD=OVERDRIVE 

R-N-l CC 

RC.REVERSE CL 4C=4th CLUTCH 
AC=ACCUMULATOR CC=CONVERTER CL 

t:1l:':t!~~~$~~ PT=PRESSURE TAP D=DRIBBLER 
PS=PRES. SWITCH MS=MUlTI-SELECT 
PCS=PRES. CONTROL SOL LPS",lINE PRES. SENSOR~ .. _ 
*=ELEVATED OVERFLOW V=VENT .. 
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DIRECT GEAR (FAILSAFE) 1-2/2'-3 
lR=lOW REVERSE 2C=2nd CLUTCH 

R 3-4-5 CC 

UD=UNDERDRIVE OD=OVERDRIVE 
RC=REVERSE Cl. 4C=4th CLUTCH 

tn~~~~$::l!?!:~ AC=ACCUMULATOR CC=CONVERTER CL 

TIC 

PT =PRESSURE TAP D=DRIBBLER 
PS=PRES. SWITCH MS=MULTI-SELECT 
PCS=PRES. CONTROL SOl. LPS=lINE PRES. SENSOR .... 1Iij1l 
*=ELEVATED OVERFLOW V=VENT 
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DIRECT GEAR EMCC 
LR=LOW REVERSE 2C=2nd CLUTCH 1-212'-3 R 
UD=UNDERDRIVE OO=OVERDRIVE 
RC=REVERSE CL. 4C=4th CLUTCH 
AC=ACCUMULATOR CC=CONVERTER CL 
PT =PRESSURE TAP D=DRIBBLER 
PS=PRES. SWITCH MS=MULTI-SELECT 
PCS=PRES. CONTROL SOL. LPS=LINE PRES. SENSOR 
*=ELEVATED OVERFLOW V",VENT ....... 
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SUMP 

I I I r 
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HYDRAULIC FLOW IN DIRECT GEAR EMCC 
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FOURTH 1-2/2'-3 
cc LR=LOW REVERSE 2C=2nd CLUTCH 

UD=UNDERDRIVE OD=OVERDRIVE 
RC=REVERSE CL 4C=4th CLUTCH 

rH:~~~:'~~:;::':::'::~ AC=ACCUMULATOR CC=CONVERTER CL 

TIC 
PT=PRESSURE TAP D=DRIBBLER 
PS::PRES. SWITCH MS=MULTI-SELECT 
PCS=PRES. CONTROL SOL LPS=LlNE PRES. SENSOR 
*=ELEVATED OVERFLOW V=VENT 
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FOURTHEMCC 
LR=lOW REVERSE 2C:2nd CLUTCH 1·212'-3 R 3-4-5 A-N-l 2-5 2'-4 
UD=UNDERDRIVE OD=OVERDRIVE 
RC=REVERSE CL. 4C=4th CLUTCH 
AC=ACCUMULATOR CC=CONVERTER CL 
PT =PRESSURE TAP D=DRIBBLER 
PS=PRES. SWITCH MS=MULTI-SELECT 
PCS=PRES. CONTROL SOL LPS=LlNE PRES. SENSOR 
*=ELEVATED OVERFLOW V=VENT 
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FIFTH GEAR 1-212'-3 R 3-4-5 R-N-L 2-5 2'-4 
CC LR=LOW REVERSE 

UD=UNDERDRIVE 
RC=REVERSE CL. 

~~~,t~~~~ AC=ACCUMULATOR 
PT=PRESSURE TAP 
PS=PRES. SWITCH 
PCS=PRES. CONTROL SOL. 
*=ELEVATED OVERFLOW 

r rn TEMP • SUMP 

2C::::2nd CLUTCH 
OD=OVERDRIVE 
4C",4th CLUTCH 
CC=CONVERTER CL 
D=DRIBBlER 
MS=MUlTI·SELECT 
LPS=LlNE PRES. SENSOR 
V=VENT 
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FIFTH GEAR EMCC 1-212'-3 
LR=LOW REVERSE 2C=2nd CLUTCH 
UD=UNDERDRIVE OD=OVERDRIVE 
RC=REVERSE CL. 4C=4th CLUTCH 
AC=ACCUMULATOR CC=CONVERTER CL 
PT =PRESSURE TAP D=DRIBBLER 
PS=PRES. SWITCH MS=MULTI-SELECT 
PCS=PRES. CONTROL SOL LPS=LlNE PRES. SENSOR 
*=ELEVATED OVERFLOW V=VENT 

, I I , 
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R 3-4-5 R-N-L 2-5 2'-4 
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MANUAL LOW OR AUTOSTICK 1 ST 
CC LR=LOW REVERSE 2C ... 2nd CLUTCH 

UD=UNDERDRIVE OD=OVERDRIVE 
RC=REVEASE CL. 4C=4th CLUTCH 

Hr.~:~:;~]\.,.,. __ ...,. AC=ACCUMULATOR CC=CONVERTER CL 
PT",PRESSURE TAP D=DAIBBLER 
PS=PRES. SWITCH MS=MULTI-SELECT 
PCS=PRES. CONTROL SOL. LPS=LINE PRES. SENSOR ....... 
*=ElEVATED OVERFLOW V=VENT 
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MANUAL SECOND GEAR 
LR=LOW REVERSE 2C=2nd CLUTCH 
UD",UNDERDRIVE OD=OVERDRIVE 
RC=REVERSE CL. 4C=4th CLUTCH 

t~~~~~~~ AC",ACCUMULATOR CC=CONVERTER CL 
PT=PRESSURE TAP D=DRIBBLER 
PS""PRES. SWITCH MS=MULTI-SELECT 
PCS=PRES. CONTROL SOL. LPS=LINE PRES. SENSOR -",~--"" 
*=ELEVATED OVERFLOW V=VENT 
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SECOND GEAR (FAILSAFE) 
LR=LOW REVERSE 2C=2nd CLUTCH 

1-212'-3 
= 

2-5 2'-4 Co.) 

= cc 
UD=UNDERDRIVE OD=OVERDRIVE 
RC=REVERSE CL. 4C=4th CLUTCH 

tU~~{~~'~!:::!:~ AC=ACCUMULATOR CC=CONVERTER CL 
PT=PRESSURE TAP D=DRIBBLER 

> c::: 
PS=PRES. SWITCH MS=MULTI-SELECT 
PCS=PRES. CONTROL SOL. lPS=LlNE PRES. SENSOR ......... 
*=ELEVATED OVERFLOW V=VENT 
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DR ------ AUTOMATIC TRANSMISSION - 545RFE - SERVICE INFORMATION 21 - 831 

SPECIFICATIONS 

TRANSMISSION 

GENERAL 

Component 

Output Shaft End Play 

Input Shaft End Play 

2C Clutch Pack Clearance 

4C Clutch Pack Clearance 

UR Clutch Pack Clearance 

00 Clutch Pack Clearance 

UD Clutch Pack Clearance 

Reverse Clutch Pack Clearance 

Recommended fluid 

GEAR RATIOS 

1ST 

2ND 

2ND PRIME 

3RD 

4TH 

5TH 

REVERSE 

TORQUE SPECIFICATIONS 

DESCRIPTION 

Fitting, cooler line at trans 

Bolt, torque converter 
housing to engine upper 

four 

Bolt, torque converter 
housing to engine lower 

four 

Bolts, transmission collar 

Bolt, torque converter to 
driveplate 

Bolt/nut, crossmember 

Bolt, driveplate to 
crankshaft 

Bolts, clevis bracket / rear 
support 

Bolt, converter housing 

Bolt, oil pan 

Screw, primary fluid filter 

Nuts, transfer case 

Metric Inch 

0.22-0.55 mm 0.009-0.021 in. 

0.46-0.89 mm 0.018-0.035 in. 

0.455-1.335 mm 0.018-0.053 in. 

0.770-1 .390 mm 0.030-0.055 in. 

1.00-1.74 mm 0.039-0.069 in. 

1.103-1.856 mm 0.043-0.073 in. 

0.84-1.54 mm 0.033-0.061 in. 

0.81-1.24 mm 0.032-0.049 in. 

Mopar® ATF +4 

3.00:1 

1.67:1 

1.50:1 

1.00:1 

0.75:1 

0.67:1 

3.00:1 

N·m Ft. Lbs. In. Lbs. 

17.5 - 155 

41 30 -

54 40 -

68 50 -
31 23 270 

68 50 -
75 55 -

47 35 -

68 50 -
12 - 105 

4.5 - 40 

35 26 -



21 - 832 AUTOMATIC TRANSMISSION - 545RFE - SERVICE INFORMATION ------ DR 

DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Oil Filter, Cooler Return 9.5 84 
Bolt, oil pump 28 - 250 

Bolt, oil pump body to 4.5 - 40 
cover 

Screw, plate to oil pump 4.5 - 40 
body 

Bolt, valve body to case 12 - 105 
Plug, pressure test port 5 - 45 

Bolt, reaction shaft support 12 - 105 

Screw, valve body to 5.5 - 50 
transfer plate 

Screw, solenoid module to 6 - 50 
transfer plate 

Screw, accumulator cover 7 - 60 
Screw, detent spring 4.5 - 40 

Bolt, input speed sensor 12 - 105 

Bolt, output speed sensor 12 - 105 

Bolt, line pressure sensor 12 - 105 

Bolt, extension housing 54 40 -
Screw, manual valve cam 4.5 - 40 

retaining 

Screw, manual selector 28 - 250 
shaft retaining 

Cross-bolt, manual 16 - 140 
selector shaft 



DR ------ AUTOMATIC TRANSMISSION - 545RFE • SERVICE INFORMATION 21 - 833 

SPECIAL TOOLS 

AUTOMATIC TRANSMISSION - RFE 

Compressor, Spring - 8250 

Gauge, Oil Pressure - C-3292 

Gauge, Oil Pressure - C-3293SP Compressot'y Spring - 8251 

Dial Indicator - C-3339 

Installer, Piston - 8252 

Installer, Seal - C-3860-A 

Installer, Seal - 8253 

Compressor, Spring - 8249 



21 .. 834 AUTOMATIC TRANSMISSION .. 545RFE .. SERVICE INFORMATION ------ DR 

Installer, Seal .. 8254 
Fixture, Input Clutch Pressure .. 8260 

Installer, Snap-ring .. 8255 
Plate, Alignment - 8261 

Stand, Support .. 8257 

END PLAY TOOL SET .. 8266 

Adapter, Line Pressure .. 8259 

Compressor, Spring .. 8285 



DR ------ AUTOMATIC TRANSMISSION - 545RFE - SERVICE INFORMATION 21 - 835 

Installer, Bearing - 8320 

INSTALLER - 6960 

Wrench, Filter - 8321 

Installer, Piston - 8504 

INSTALLER, FRONT COVER - 9955 
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RETAINERIBULKHEAD-4C 

DISASSEMBLY 

1 - 2C PISTON 
2 - 4C PLATE 
3 - 4C DISC 
4 - 2C BELLEVILLE SPRING 
5 - SNAP-RING 
6 - SNAP-RING (SELECT) 
7 - REACTION PLATE 

8 - SNAP-RING 
9 - RETURN SPRING 
10 - 4C PISTON 
11 - 4C RETAINER/BULKHEAD 

1. Remove the 2C piston Belleville spring snap-ring (5) from the 4C retainer/bulkhead (12). 

2. Remove the 2C piston Belleville spring (4) from the retainer/bu I khead (11). 

3. Remove the 2C piston (1) from the retainer/bulkhead (11). Use 20 psi of air pressure to remove the piston if 
necessary. 

4. Remove the 4C clutch snap-ring (6) from the retainer/bulkhead (11) 

5. Remove the 4C clutch pack (2, 3, 7) from the retainer/bulkhead (11). 

6. Using Spring Compressor 8250 (2) and a suitable 
shop press (1), compress the 4C piston return 
spring and remove the snap-ring. 

80c07419 
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1 - SEALS 
2 - 2C PISTON 
3 - 4C PLATE 
4 - 4C DISC 
5 - 2C BELLEVILLE SPRING 
6 - SNAP-RING 
7 - SNAP-RING (SELECT) 

8 - REACTION PLATE 
9 - SNAP-RING 
10 - RETURN SPRING 
11 - 4C PISTON 
12 - 4C RETAINER/BULKHEAD 

7. Remove the 4C piston return spring (10) and piston (11) from the retainer/bulkhead (12). Use 20 psi of air pres
sure to remove the piston if necessary. 

ASSEMBLY 

NOTE: Clean and inspect all components. Replace any components which show evidence of excessive wear 
or scoring. 
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1 - 2C PISTON 
2·4C PLATE 
3 - 4C DISC 
4 - 2C BELLEVILLE SPRING 
5 - SNAP-RING 
6 SNAP-RING (SELECT) 
7 - REACTION PLATE 

8 - SNAP-RING 
9 - RETURN SPRING 
10 4C PISTON 
11 - 4C RETAINER/BULKHEAD 

1. Lubricate all seals with Mopar® ATF +4 prior to installation. 

NOTE: The 4C piston installation aid is only available with procurement of a new 4C piston. 

2. Insert the installation aid (1) into the 4C retainer / 
bulkhead {2}. 

8195322c 
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3. Lubricate the inner and outer 4C piston seals (3) 
with MOPAR® ATF+ 4. 

4. Install the 4C piston (3) into the installation aid (1). 

5. Push the 4C piston (3) down evenly until it is 
seated in the 4C retainer / bulkhead (2). 

8195325e 

/ 

81953270 
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6. Remove the installation aid (1) from the 4C retainer 
I bulkhead (2). 

7. Position the 4C piston return spring onto the 4C 
piston. 

8. Using Spring Compressor 8250 (2) and a suitable 
shop press (1), compress the 4C piston return 
spring and install the snap-ring. 

819531bc 

80c07419 



DR ------ AUTOMATIC TRANSMISSION - 545RFE - SERVICE INFORMATION 21 .. 841 

1 ·2C PISTON 
2 - 4C PLATE 
3 - 4C DISC 
4 - 2C BELLEVI LLE SPRING 
5 • SNAP-RING 
6 - SNAP-RING (SELECT) 
7· REACTION PLATE 

8 - SNAP-RING 
9 - RETURN SPRING 
10 - 4C PISTON 
11 - 4C RETAINER/BULKHEAD 

9. Assembte and install the 4C clutch pack (2, 3) into the retainer/bulkhead (11) with a steel separator plate against 
the piston. 

10. Install the 4C reaction plate (7) and snap-ring (6) into the retainer/bulkhead (11). The 4C reaction plate is non
directional. 

11. Measure the 4C clutch clearance. The correct clutch clearance is 0.770-1.390 mm (0.030-0.055 in.). The snap
ring (6) is selectable. Install the chosen snap-ring and re-measure to verify the selection. 

The 4C selectable snap ring thickness are as follows: 

4C SELECTABLE SNAP RING THICKNESS 

• One Butterfly End, One Square End = 1.79 mm (0.070 in.). 
• Both Ends Buttery Fly Cut = 2.20 mm (0.087 in.). 
• One Butterfly End, One Inverted Butterfly End 2.61 mm (0.103 in.). 

12. Install the 2C piston (1) into the retainer/bulkhead (11). 

13. Position the 2C Belleville spring (5) onto the 2C piston (2). 

14. Position the 2C Belleville spring snap-ring (6) onto the 2C Belleville spring (5). 
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15. Using Spring Compressor 8249 (2) and a suitable 
shop press (1). compress the Belleville spring 
until the snap-ring is engaged with the snap-ring 
groove in the retainer/bulkhead. 

80007418 
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SEAL-ADAPTER HOUSING 

REMOVAL 
1. Remove the transfer case from the transmission. 

2. Using a screw mounted on a slide hammer, remove the adapter housing seal. 

INSTALLATION 
1. Clean the adapter seal bore in the adapter housing 

of any residue or particles remaining from the orig
inal seal. 

2. Install new oil seal in the adapter housing using 
Seal Installer C-3860-A (1) . A properly installed 
seal is flush to the face of the seal bore. 

3. Install the transfer case onto the transmission. 
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SYSTEM-BRAKE TRANSMISSION SHIFT INTERLOCK 

DESCRIPTION 
The Brake Transmission Shifter Interlock (BTSI), is a 
solenoid operated system. It consists of a solenoid 
permanently mounted on the gearshift cable. 

OPERATION 

Brake Transmission Interlock Mechanism 

1 STEERING COLUMN 
2 - GEARSHIFT CABLE 
3 GEARSHIFT CABLE LOCK TAB 
4 - BTSI SOLENOID LOCK TAB 
5 BTSI CONNECTOR 

The system locks the shifter into the PARK position. The interlock system is engaged whenever the ignition switch 
is in the LOCK or ACCESSORY position. An additional electrically activated feature will prevent shifting out of the 
PARK position unless the brake pedal is depressed approximately one· half an inch. A magnetic holding device in 
line with the park lock cable is energized when the ignition is in the RUN position. When the key is in the RUN 
position and the brake pedal is depressed, the shifter is unlocked and will move into any position. The interlock 
system also prevents the ignition switch from being turned to the LOCK or ACCESSORY position, unless the shifter 
is fully locked into the PARK position. 

DIAGNOSIS AND TESTING .. BRAKE TRANSMISSION SHIFT INTERLOCK 
1. Verify that the key can only be removed in the PARK position. 

2. When the shift lever is in PARK And the shift handle pushbutton is in the "OUT" position. the ignition key cylinder 
should rotate freely from OFF to LOCK. When the shifter is in any other gear or neutral position, the ignition key 
cylinder should not rotate to the LOCK position. 

3. Shifting out of PARK should not be possible when the ignition key cylinder is in the OFF position. 

4. Shifting out of PARK should not be possible while applying normal pushbutton force and ignition key cylinder is 
in the RUN or START positions unless the foot brake pedal is depressed approximately 1/2 inch (12mm). 

5. Shifting out of PARK should not be possible when the ignition key cylinder is in the ACCESSORY or LOCK 
positions. 

6. Shifting between any gears, NEUTRAL or into PARK may be done without depressing foot brake pedal with 
ignition switch in RUN or START positions. 
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ADJUSTMENTS - BRAKE TRANSMISSION SHIFT INTERLOCK 

21 .. 845 

Correct cable adjustment is important to proper interlock operation. The gearshift cable must be correctly adjusted 
in order to shift out of PARK. 

ADJUSTMENT PROCEDURE 
1. Remove the steering column trim as necessary for 

access to the brake transmission shift interlock. 

2. Shift the transmission into the PARK position. 

3. Pull upward on both the BTSI lock tab (4) and the 
gearshift cable lock tab (3). 

4. Verify that the shift lever is in the PARK position. 

5. Verity positive engagement of the transmission 
park lock by attempting to rotate the propeller 
shaft. The shaft will not rotate when the park lock is 
engaged. 

6. Turn ignition switch to LOCK position. Be sure 
ignition key cylinder is in the LOCK position. 
Cable will not adjust correctly in any other 
position. 

7. Ensure that the cable is free to self-adjust by push
ing cable rearward and releasing. 

8. Push the gearshift cable lock tab (3) down until it 
snaps in place. 

9. Locate the BTSI alignment hole in the bottom of 
the BTSI mechanism between the BTSI lock tab 
and the BTSI connector. 

Brake Transmission Interlock Mechanism 

1 - STEERING COLUMN 
2 - GEARSHIFT CABLE 
3 - GEARSHIFT CABLE LOCK TAB 
4 - BTSI SOLENOID LOCK TAB 
5 - BTSI CONNECTOR 

10. Move the BTSI assembly up or down on the gearshift cable until an appropriate size drill bit can be inserted into 
the alignment hole and through the assembly. 

11. Push the BTSI lock tab (4) down unti I it snaps into place and remove the drill bit. 

12. Install any steering column trim previously removed. 

BTSI FUNCTION CHECK 
1. Verify removal of ignition key allowed in PARK position only. 

2. When the shift lever is in PARK, the ignition key cylinder should rotate freely from off to lock. When the shifter 
is in any other position, the ignition key should not rotate from off to lock. 

3. Shifting out of PARK should be possible when the ignition key cylinder is in the off position. 

4. Shifting out of PARK should not be possible while applying normal force, and ignition key cylinder is in the run 
or start positions, unless the foot brake pedal is depressed approximately 1/2 inch (12mm). 

5. Shifting out of PARK should not be possible when the ignition key cylinder is in the accessory or lock position. 

6. Shifting between any gear and NEUTRAL, or PARK, may be done without depressing foot brake with ignition 
switch in run or start positions. 

7. Engine starts must be possible with shifter lever in PARK or NEUTRAL positions only. Engine starts must not be 
possible in any position other than PARK or NEUTRAL. 

8. With shifter lever in the: 
• PARK position - Apply upward force on the shift arm and remove pressure. Engine starts must be possible. 
• PARK position - Apply downward force on the shift arm and remove pressure. Engine starts must be possible. 
• NEUTRAL position - Normal position. Engine starts must be possible. 
• NEUTRAL pOSition - Engine running and brakes applied, apply upward force on the shift arm. Transmission 

shall not be able to shift from neutral to reverse. 
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FLUID AND FILTER 

DIAGNOSIS AND TESTING 

EFFECTS OF INCORRECT FLUID LEVEL 
A low fluid level allows the pump to take in air along with the fluid. Air in the fluid will cause fluid pressures to be 
low and develop slower than normal. If the transmission is overfilled, the gears churn the fluid into foam. This aer
ates the fluid and causing the same conditions occurring with a low level. In either case, air bubbles cause fluid 
overheating, oxidation, and varnish buildup which interferes with valve and clutch operation. Foaming also causes 
fluid expansion which can result in fluid overflow from the transmission vent or fill tube. Fluid overflow can easily be 
mistaken for a leak if inspection is not careful. 

CAUSES OF BURNT FLUID 
Burnt, discolored fluid is a result of overheating which has three primary causes. 

1. Internal clutch slippage, usually caused by low line pressure, inadequate clutch apply pressure, or clutch seal 
failure. 

2. A result of restricted fluid flow through the main and auxiliary cooler. This condition is usually the result of a faulty 
or improperly 'Installed drainback valve, a damaged oil cooler, or severe restrictions in the coolers and lines 
caused by debris or kinked lines. 

3. Heavy duty operation with a vehicle not properly equipped for this type of operation. Trailer towing or similar high 
load operation will overheat the transmission fluid if the vehicle is improperly equipped. Such vehicles should 
have an auxiliary transmission fluid cooler, a heavy duty cooling system, and the engine/axle ratio combination 
needed to handle heavy loads. 

FLUID CONTAMINATION 
Transmission fluid contamination is generally a result of: 

• adding incorrect fluid 
• failure to clean dipstick and fill tube when checking level 
• engine coolant entering the fluid 
• internal failure that generates debris 
• overheat that generates sludge (fluid breakdown) 
• failure to replace contaminated converter after repair 

The use of non-recommended fluids can result in transmission failure. The usual results are erratic shifts, slippage, 
abnormal wear and eventual failure due to fluid breakdown and sludge formation. Avoid this condition by using rec
ommended fluids only. 

The dipstick cap and fill tube should be wiped clean before checking fluid level. Dirt, grease and other foreign mate
rial on the cap and tube could fall into the tube if not removed beforehand. Take the time to wipe the cap and tube 
clean before withdrawing the dipstick. 

Engine coolant in the transmission fluid is generally caused by a cooler malfunction. The only remedy is to replace 
the radiator as the cooler in the radiator is not a serviceable part. If coolant has circulated through the transmission, 
an overhaul is necessary. 

The torque converter should also be replaced whenever a failure generates sludge and debris. This is necessary 
because normal converter flushing procedures will not remove all contaminants. 

STANDARD PROCEDURE 

FLUID LEVEL CHECK 
Low fluid level can cause a variety of conditions because it allows the pump to take in air along with the fluid. As 
in any hydraulic system, air bubbles make the fluid spongy, therefore, pressures will be low and build up slowly. 

Improper filling can also raise the fluid level too high. When the transmssion has too much fluid, the geartrain 
churns up foam and cause the same conditions which occur with a low fluid level. 
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In either case, air bubbles can cause overheating and fluid oxidation, and varnishing. This can interfere with normal 
valve, clutch, and accumulator operation. Foaming can also result in fluid escaping from the transmission vent 
where it may be mistaken for a leak. 

The transmission has a dipstick to check oil level. It is located on the right side of the engine. Be sure to wipe all 
dirt from dipstick handle before removing. 

The torque converter fills in both the P (PARK) and N (NEUTRAL) positions. Place the selector lever in P (PARK) 
to be sure that the fluid level check is accurate. The engine should be running at idle speed for at least one 
minute, with the vehicle on level ground. At normal operating temperature (approximately 82° C. or 1800 F), the 
fluid level is correct if it is in the HOT region (cross-hatched area) on the oil level indicator. The fluid level will be 
approximately at the upper COLD hole of the dipstick at 21 0 C (700 F) fluid temperature. 

FILL TUBE EQUIPPED WITH INDICATOR 
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Transmission Fluid Temperature Chart 

NOTE: Engine and Transmission should be at normal operating temperature before performing this proce
dure. After the fluid has been checked, seat the dipstick fully to seal out water and dirt. 

1. Start engine and apply parking brake. 

2. Shift the transmission into DRIVE for approximately 2 seconds. 

3. Shift the transmission into REVERSE for approximately 2 seconds. 

4. Shift the transmission into PARK. 

5. Hook up scan tool and select transmission. 

6. Select sensors, 

7. Read the transmission temperature value. 

8. Compare the fluid temperature value with the chart. 

9. Adjust transmission fluid level shown on the dipstick according to the Transmission Fluid Temperature Chart. 

NOTE: After adding any fluid to the transmission, wait a minimum of 2 minutes for the oil to fully drain from 
the fill tube into the transmission before rechecking the fluid level. 
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10. Check transmission for leaks. 

CAPPED FILL TUBE 
1. Verify that the vehicle is parked on a level surface. 

2. Remove the dipstick tube cap. 

WARNING: There is a risk of accident from vehicle starting off by itself when engine is running. There is a 
risk of injury from contusions and burns if you insert your hands into the engine when it is started or when 
it is running. Secure vehicle to prevent it from moving off by itself. Wear properly fastened and close-fitting 
work clothes. Do not touch hot or rotating parts. 

3. Actuate the service brake. Start engine and let it run at idle speed in selector lever position "P". 

4. Shift through the transmission modes several times with the vehicle stationary and the engine idling. 

5. Warm up the transmission, wait at least 2 minutes and check the oil level with the engine running. Push the Oil 
Dipstick 9336 into transmission fill tube until the dipstick tip contacts the oil pan and pull out again, read off oil 
level, repeat if necessary. 

NOTE: The dipstick will protrude from the fill tube when installed. 
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6. Check transmission oil temperature using the appropriate scan tool. 

NOTE: The true transmission oil temperature can only be read by a scan tool in REVERSE or any forward 
gear position. 

7. The transmission Oil Dipstick 9336 has indicator marks every 10 mm. Determine the height of the oil level on the 
dipstick and using the height, the transmission temperature, and the Transmission Fluid Graph, determine if the 
transmission oil level is correct. 

8. Add or remove oil as necessary and recheck the oil level. 
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9. Once the oil level is correct, install the dipstick tube cap. 

FLUID AND FILTER REPLACEMENT 
For proper service intervals (Refer to LUBRICATION & MAINTENANCE/MAINTENANCE SCHEDULES ~ DESCRIP
TION). 

REMOVAL 
1. Hoist and support vehicle on safety stands. 

2. Place a large diameter shallow drain pan beneath the transmission pan. 

3. Remove bolts holding front and sides of pan to transmission. 

4. Loosen bolts holding rear of pan to transmission. 

5. Slowly separate front of pan away from transmission allowing the fluid to drain into drain pan. 

6. Hold up pan and remove remaining bolts holding pan to transmission. 

7. While holding pan level, lower pan away from transmission. 

8. Pour remaining fluid in pan into drain pan. 

9. Remove the screw holding the primary oil filter (1) 
to valve body. 

10. Separate filter from valve body and oil pump and 
pour fluid in filter into drain pan. 

11. Inspect the oil filter seal in the bottom of the oil 
pump. If the seal is not installed completely in the 
oil pump, or is otherwise damaged, then remove 
and discard the oil filter seal from the bottom of 
the oil pump. If the seal is installed correctly and 
is in good condition, it can be reused. 

12. If replacing the cooler return filter (2), use Oil Fil
ter Wrench 8321 to remove the filter from the 
transmission. 

13. Dispose of used trans fluid and filter(s) properly. 

INSPECTION 

Transmission Filters - 4X4 Shown 

1 - PRIMARY OIL FILTER 
2 - COOLER RETURN FILTER 
3 - COOLER RETURN FILTER BYPASS VALVE 
4 - VALVE BODY 

SOb9a595 

Inspect bottom of pan and magnet for excessive amounts of metal. A light coating of clutch material on the bottom 
of the pan does not indicate a problem unless accompanied by a slipping condition or shift lag. If fluid and pan are 
contaminated with excessive amounts of debris, refer to the diagnosis section of this group. 

CLEANING 
1. Using a suitable solvent, clean pan and magnet. 

2. Using a sUitable gasket scraper, clean original sealing material from surface of transmission case and the trans
mission pan. 
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INSTALLATION 

CAUTION: The primary oil filter seal MUST be fully 
installed flush against the oil pump body. DO NOT 
install the seal onto the filter neck and attempt to 
install the filter and seal as an assembly. Damage 
to the transmission will result. 

1. If necessary. install a new primary oil filter seal in 
the oil pump inlet bore. Seat the seal in the bore 
with Installer 6960-A or another suitable tool 
(appropriately sized drift or socket. the butt end of 
a hammer etc.). 

2. Place replacement filter in position on valve body 
and into the oil pump. 

3. Install screw to hold the primary oil filter (1) to 
valve body. Tighten screw to 4.5 N·m (40 in. Ibs.) 
torque. 

4. Install new cooler return filter (2) onto the transmis
sion, if necessary. Torque the filter to 9.5 N·m (84 
in.lbs.). 

5. Place bead of Mopar® RTV sealant onto the trans-
mission case sealing surface. 

6. Place pan in position on transmission. 

Transmission Filters - 4X4 Shown 

1 - PRIMARY OIL FILTER 
2 - COOLER RETURN FILTER 
3 - COOLER RETURN FILTER BYPASS VALVE 
4 - VALVE BODY 

7. Install bolts to hold pan to transmission. Tighten bolts to 12 N·m (105 in. Ibs.) torque. 

8. Lower vehicle and fill transmission with MOPAR® ATF +4. 

TRANSMISSION FILL 
To avoid overfilling transmission after a fluid change or overhaul, perform the following procedure: 

1. Remove dipstick and insert clean funnel in transmission fill tube. 

2. Add following initial quantity of Mopar® ATF +4 to transmission: 

a. If only fluid and filter were changed, add 10 pints (5 quarts) of ATF +4 to transmission. 

80b9a595 

b. If transmission was completely overhauled and the torque converter was replaced or drained, add 24 pints 
(12 quarts) of ATF +4 to transmission. 

3. Check the transmission fluid (Refer to 21 - TRANSMISSION/AUTOMATIC - RFE/FLUID - STANDARD PROCE· 
DURE) and adjust as required. 
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COVER-FRONT 

REMOVAL 
1. Remove the bolts holding the transmission oil pan 

to the transmission case. 

2. Remove the transmission oil pan from the trans
mission case. 

3. Remove the snap ring (3) from the transmission 
case. 

4. Reaching through a case opening in the valve body 
area with a long blunted tool, remove the transmis
sion front cover (1) from the transmission case. 

INSTALLATION 

NOTE: To avoid contamination and garter spring 
dislodgement, do not handle the front cover seal 
(4) when positioning the front cover into the trans
mission case. 

1. Position a new front cover (1) into the transmission 
case. 

21 - 851 

818f7378 



21 • 852 AUTOMATIC TRANSMISSION - 545RFE • SERVICE INFORMATION ------ DR 

2. Using the front cover installation tool 9955 (1) and 
a dead-blow mallet, install the front cover into 
transmission case. 

3. Install the snap ring (3) into the transmission case. 

4. Apply RTV silicone to the oil pan and install the 
transmission oil pan. 

5. lighten the bolts to 12 N·m (105 in. Ibs.). 

81955b87 
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CABLE-GEAR SHIFT 

DIAGNOSIS AND TESTING - GEARSHIFT CABLE 
1. Engine starts must be possible with shift lever in PARK or NEUTRAL positions only. Engine starts must not be 

possible in any other gear position. 

2. With the shift lever in the: 

a. PARK position - Apply upward force on the shift arm and remove pressure. Engine starts must be possible. 

b. PARK position - Apply downward force on the shift arm and remove pressure. Engine starts must be pos
sible. 

c. NEUTRAL position - Normal position. Engine starts must be possible. 

d. NEUTRAL position - Engine running and brakes applied, apply upward force on the shift arm. Transmission 
shall not be able to shift from neutral to reverse. 

REMOVAL 
1. Shift transmission into PARK. 

2. Raise vehicle. 

3. Disengage cable (1) eyetet at transmission manual 
shift lever (3) and pull cable adjuster out of mount
ing bracket. 

4. Lower the vehicle. 

5. Remove the dash panel insulation pad as neces
sary to access the gearshift cable grommet (2). 

6. Remove grommet (2) from the dash panel. 
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7. Remove any steering column (1) trim necessary to 
access the gearshift cable (2) and BTSI mecha
nism. 

8. Disconnect the BTSI wiring connector (5). 

9. Disconnect cable at lower column bracket and shift 
lever pin and pull the cable through the dash panel 
opening into the vehicle. 

10. Remove gearshift cable (2) from vehicle. 

INSTALLATION 
1. Route the transmission end of the gearshift cable 

(1) through the opening in the dash panel. 

2. Seat the cable grommet (2) into the dash panel 
opening. 

3. Snap the cable into the steering column (1) bracket 
so the retaining ears are engaged and snap the 
cable eyelet onto the shift lever ball stud. 

4. Raise the vehicle. 

5. Place the transmission manual shift lever in the 
"PARK" detent (rearmost) position and rotate prop 
shaft to ensure transmission is in PARK. 

6. Route the gearshift cable through the transmission 
mounting bracket and secure the cable by snap
ping the cable retaining ears into the transmission 
bracket and snapping the cable eyelet on the man
ual shift lever ball stud. 

7. Lower vehicle. 

8. Lock the shift cable adjustment by pressing the 
cable adjuster lock tab (3) downward until it snaps 
into place. 

9. Check for proper operation of the transmission range sensor. 

80dda591 

10. Adjust the gearshift cable (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC - 45RFE/545RFE/GEAR 
SHIFT CABLE - ADJUSTMENTS) (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC - 45RFE/545RFEI 
SHIFT INTERLOCK SYSTEM - ADJUSTMENTS). 
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ADJUSTMENTS - GEARSHIFT CABLE 

NOTE: Always run the shift lever test using the scan tool to help diagnose a potential TRS problem 

Check adjustment by starting the engine in PARK and NEUTRAL. Adjustment is CORRECT if the engine starts only 
in these positions. Adjustment is INCORRECT if the engine starts in one but not both positions. If the engine starts 
in any position other than PARK or NEUTRAL, or if the engine will not start at all, the transmission range sensor 
may be faulty. 

Gearshift Adjustment Procedure 
1. Shift transmission into PARK. 

2. Release cable adjuster lock tab (3) (underneath the 
steering column) to unlock cable. 

3. Raise vehicle. 

4. Disengage the cable eyelet from the transmission 
manual shift lever. 

5. Verify transmission shift lever is in PARK detent by 
moving lever fully rearward. Last rearward detent is 
PARK position. 

6. Verify positive engagement of transmission park 
lock by attempting to rotate propeller shaft. Shaft 
will not rotate when park lock is engaged. 

7. Snap the cable eyelet onto the transmission man-
ual shift lever. 

8. Lower vehicle. 

9. Lock shift cable by preSSing cable adjuster lock tab (3) downward until it snaps into place. 

10. Check engine starting. Engine should start only in PARK and NEUTRAL. 
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CLUTCHES-HOLDING 

DESCRIPTION 

1 - SEALS 
2 - 2C PISTON 
3 - 4C PLATE 
4 - 4C DISC 
5 2C BELLEVILLE SPRING 
6 SNAP-RING 
7 - SNAP-RING (SELECT) 

8 - REACTION PLATE 
9 - SNAP-RING 
10 - RETURN SPRING 
11 . 4C PISTON 
12 - 4C RETAINER/BULKHEAD 
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1 - SNAP-RING (SELECT) 
2 - REACTION PLATE 
3 - DISC 
4 - PLATE 
5 - UR CLUTCH RETAINER 
6 - PISTON 
7 - BELLEVILLE SPRING 

8 - RETAINER 
9 - SNAP-RING 
10 - OVERRUNNING CLUTCH 
11 - SNAP-RING 
12 - BLEED ORIFICE 

21 - 857 

81999788 

Three hydraulically applied multi-disc clutches are used to hold some planetary geartrain components stationary 
while the input clutches drive others. The 2C, 4C, and Low/Reverse clutches are considered holding clutches. The 
2C and 4C clutches are located in the 4C retainer/bulkhead (12). 

The Low/Reverse clutch is located at the rear of the transmission case. 

OPERATION 

2C CLUTCH 
The 2C clutch is hydraulically applied in second and fifth gear by pressurized fluid against the 2C piston. When the 
2C clutch is applied, the reverse sun gear assembly is held or grounded to the transmission case by holding the 
reaction planetary carrier. 

4C CLUTCH 
The 4C clutch is hydraulically applied in second prime and fourth gear by pressurized fluid against the 4C clutch 
piston. When the 4C clutch is applied, the reaction annulus gear is held or grounded to the transmission case. 

LOW/REVERSE CLUTCH 
The Low/Reverse clutch is hydraulically applied in park, reverse, neutral, and first gear, only at low speeds, by pres
surized fluid against the Low/Reverse clutch piston. When the Low/Reverse clutch is applied, the input annulus 
assembly is held or grounded to the transmission case. 
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ASSEMBLY-INPUT CLUTCH 

DESCRIPTION 

Input Clutch Assembly - Part 2 

1 - THRUST BEARING NUMBER 3 
2 - 00 HUB/SHAFT 
3 - SNAP-RING (WAVE) 
4 - REV/OD REACTION PLATE 
5 - THRUST BEARING NUMBER 4 
6 - SNAP-RING (FLAT) 
7 - REVERSE HUB/SHAFT 
8 - REVERSE CLUTCH 
9 - REVERSE REACTION PLATE 

10 - SNAP-RING (SELECT) 
11 - PLATE 
12 - DISC 
13 - 00 CLUTCH 
14 - SNAP-RING (TAPERED) 
15 - UD/OD REACTION PLATE 
16 - SNAP-RING (FLAT) 
17 - UD HUB/SHAFT 
18 - THRUST BEARING NUMBER 2 

e08a2e68 

Three hydraulically applied input clutches are used to drive planetary components. The underdrive, overdrive, and 
reverse clutches are considered input clutches and are contained within the input clutch assembly. 

The input clutch assembly also contains: 

• Input shaft 
• Input hub 
• Clutch retainer 
• Underdrive piston 
• Overdrive/reverse piston 

• Overdrive hub 
• Underdrive hub 

OPERATION 
The three input clutches are responsible for driving different components of the planetary geartrain. 

UNDERDRIVE CLUTCH 
The underdrive clutch is hydraulically applied in first, second, second prime, and third (direct) gears by pressurized 
fluid against the underdrive piston. When the underdrive clutch is applied, the underdrive hub drives the input sun 
gear. 

OVERDRIVE CLUTCH 
The overdrive clutch is hydraulically applied in third (direct), fourth, and fifth gears by pressurized fluid against the 
overdrive/reverse piston. When the overdrive clutch is applied, the overdrive hub drives the reverse carrier/input 
annulus assembly. 
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REVERSE CLUTCH 
The reverse clutch is hydraulically applied in reverse gear by pressurized fluid against the overdrive/reverse piston. 
When the reverse clutch is applied, the reaction annulus gear is driven. 

DISASSEMBLY 

NOTE: If the input clutch assembly is being reconditioned (clutch/seal replacement) or replaced, it is nec
essary to perform the Quick Learn Procedure using the scan tool (Refer to 8 - ELECTRICAUELECTRONIC 
CONTROL MODULESITRANSMISSION CONTROL MODULE - STANDARD PROCEDURE). 

1 - THRUST BEARING NUMBER 3 
2 - 00 HUB/SHAFT 
3 - SNAP-RING (WAVE) 
4 - REV/DO REACTION PLATE 
5 • THRUST BEARING NUMBER 4 
6 SNAP-RING (FLAT) 
7 - REVERSE HUB/SHAFT 
8 - REVERSE CLUTCH 
9 - REVERSE REACTION PLATE 

Input Clutch Assembly - Part 2 

10 - SNAP-RING (SELECT) 
11 - PLATE 
12 - DISC 
13 - 00 CLUTCH 
14 - SNAP-RING (TAPERED) 
15 - UD/OD REACTION PLATE 
16 - SNAP-RING (FLAT) 
17 - UD HUB/SHAFT 
18 - THRUST BEARING NUMBER 2 

1. Remove the reverse reaction plate selective snap-ring (10) from the input clutch retainer. 

2. Remove the reverse reaction plate (9) from the input clutch retainer. 

3. Remove the reverse hub (7) and reverse clutch pack (8) from the input clutch retainer. 

4. Remove the number 4 thrust bearing (5) from the overdrive hub (2). 

5. Remove the overdrive hub (2) from the input clutch retainer. 

6. Remove the number 3 thrust bearing (1) from the underdrive hub (17). 

7. Remove the OO/reverse pressure plate snap-ring (6) from the from the OO/reverse piston. 

80Sa2e68 

8. Remove the underdrive hub (17), overdrive clutch (13), and overdrive reaction plate (15) from the input clutch 
retainer. 

NOTE: The overdrive friction discs and steel discs are thicker than the matching components in the under
drive and reverse clutches. 

9. Remove the number 2 thrust bearing (18) from the input clutch hub. 

10. Remove the overdrive clutch wave snap-ring (3) from the from the OO/reverse piston. 

11. Remove the UD/OD reaction plate tapered snap-ring (14) from the input clutch retainer (13). 

12. Remove the UD/OD reaction plate (15) from the input clutch retainer. 

13. Remove the UO/OD reaction plate flat snap-ring (16) from the input clutch retainer. 



21 .. 860 AUTOMATIC TRANSMISSION .. 545RFE .. SERVICE INFORMATION ------ DR 

Input Clutch Assembly .. Part 1 

1 - INPUT CLUTCH HUB 
2 - O-RING SEALS 
3 - SEAL 
4 - SNAP-RING 
5 - SNAP-RING 
6· UD BALANCE PISTON 
7· SNAp·RING 
8· UD PISTON 
9· SPRING 
10 - DISC 

11 - UD CLUTCH 
12 - PLATE 
13 - CLUTCH RETAINER 
14 - SEAL 
15 - OD/REV PISTON 
16 - BELLEVILLE SPRING 
17 - SNAP-RING 
18 - SEAL RINGS 
19 - INPUT SHAFT 
20 - LUBRICATION CHECK VALVE AND SNAP-RING 

14. Remove the underdrive clutch pack (11) from the input clutch retainer (13). 

15. Using Spring Compressor 8251 (2) , compress 
the UD balance piston (3) and remove the snap
ring from the input clutch hub. 

808a2e66 

80c07426 



DR ------- AUTOMATIC TRANSMISSION - 545RFE - SERVICE INFORMATION 

1 - INPUT CLUTCH HUB 
2 - O-RING SEALS 
3 - SEAL 
4 - SNAp·RING 
5 - SNAP-RING 
6 - UD BALANCE PISTON 
7 - SNAP-RING 
8 - UD PISTON 
9 - SPRING 
10 - DISC 

Input Clutch Assembly - Part 1 

11 - UD CLUTCH 
12 - PLATE 
13 - CLUTCH RETAINER 
14 - SEAL 
15 - DO/REV PISTON 
16 - BELLEVILLE SPRING 
17 - SNAP-RING 
18 - SEAL RINGS 
19 - INPUT SHAFT 
20 - LUBRICATION CHECK VALVE AND SNAP-RING 

16. Remove the UD balance piston (6) and piston return spring (9) from the input clutch retainer (13). 

17. Remove the underdrive piston (8) from the input clutch retainer (13). 

21 . 861 

808a2e66 

NOTE: Both the UD balance piston and the underdrive piston have seals molded onto them. If the seal is 
damaged, do not attempt to install a new seal onto the piston. The piston/seal must be replaced as an 
assembly. 

18. Remove the input clutch retainer tapered snap-ring (5). 

19. Separate input clutch retainer (13) from input clutch hub (1). 

20. Separate CD/reverse piston (15) from input clutch hub retainer (13). 
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21. Using Arbor Press (1) and tool 8349-1 (2) com
press the 00 I Reverse belleville spring just 
enough to remove the snap ring. 

22. Remove the belleville spring and snap ring from 
the OD / Reverse piston (3). 

23. Remove all seals and a-rings from the input shaft 
and input hub. The a-rings on the input hub are 
color coded. Be sure to make note of which a-ring 
belongs in which location. 

ASSEMBLY 

81cQ6beO 

NOTE: When installing the 00 I Reverse piston belleville spring, orientate it such that it contacts a new 
surface on the piston. 

1. Install the belleville spring and snap ring loosely 
onto the OD / Reverse piston (3). 

2. Using an Arbor Press (1) and tool 8349-1 (2) com
press the belleville spring just enough to install the 
snap ring. 

81cQ6beD 
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1 • INPUT CLUTCH HUB 
2 O-RING SEALS 
3· SEAL 
4 - SNAP-RING 
5 - SNAP·RING 
6 UD BALANCE PISTON 
7 • SNAP-RING 
8 - UD PISTON 
9 - SPRING 
10 DISC 

Input Clutch Assembly - Part 1 

11 - UD CLUTCH 
12 - PLATE 
13 - CLUTCH RETAINER 
14· SEAL 
15 - OD/REV PISTON 
16 - BELLEVILLE SPRING 
17 - SNAP-RING 
18 • SEAL RINGS 
19 - INPUT SHAFT 
20 - LUBRICATION CHECK VALVE AND SNAP-RING 

21 .. 863 
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NOTE: Install all new seals and o-rings onto the input shaft and input hub. The o-rings on the input hub are 
color coded. Be sure to install the correct o-ring in the correct location. 

3. Check the transmission lubrication check valve (20) located in the input shaft using shop air. The valve should 
only anow air flow in one direction. If the valve allows no air flow, or air flow in both directions, the valve will need 
to be replaced. 

4. Lubricate all seals with Mopar® ATF +4, Automatic Transmission Fluid, prior to installation. 

5. Assemble the DO/reverse piston (15) onto the input clutch hub (1). 

6. Assemble the input clutch retainer (13) onto the input clutch hub (1). 

7. Install the input clutch retainer tapered snap-ring (5) with tapered side up onto the input clutch hub (1). 

8. Install Piston InstaUer 8504 (1) into the input clutch 
retainer and onto the input clutch hub to guide the G) 
inner and outer underdrive piston seals into posi
tion. 

9. Install the underdrive piston into the input clutch 
retainer and over the input clutch hub. 

80c07427 
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10. Install the UD balance piston return spring pack 
into the input clutch retainer. 

11. Install Piston Installer 8252 (1) into the input 
clutch retainer to guide the U D balance piston 
seal into position inside the underdrive piston. 

NOTE: The UD clutch discs can be identified by 
their cross-hatched groove pattern (two sets of 
parallel grooves at 90 degrees to each other). The 
UD separator plates can be identified by semi-cir
cular cutouts on the edges of the teeth. The 
reverse clutch and UD clutch use common separa
tor plates. 

12. Install the UD balance piston (3) into the input 
clutch retainer and the underdrive piston. 

13. Using Spring Compressor 8251 (2), compress the 
UD return spring pack and secure the piston in 
place with the snap-ring. 

14. Install the underdrive clutch pack into the input 
clutch retainer. 

SOc07428 

80c07426 
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1 - THRUST BEARING NUMBER 3 
2 - 00 HUB/SHAFT 
3 - SNAP-RING (WAVE) 
4 - REV/OD REACTION PLATE 
5 - THRUST BEARING NUMBER 4 
6 - SNAP-RING (FLAT) 
7 - REVERSE HUB/SHAFT 
8 - REVERSE CLUTCH 
9 - REVERSE REACTION PLATE 

Input Clutch Assembly - Part 2 

10 - SNAP-RING (SELECT) 
11 - PLATE 
12 - DISC 
1 3 - 00 CLUTCH 
14 - SNAP-RING (TAPERED) 
15 - UO/OD REACTION PLATE 
16 - SNAP-RING (FLAT) 
17 - UO HUB/SHAFT 
18 - THRUST BEARING NUMBER 2 

21 - 865 

808a2e68 

15. Install the UD reaction plate lower flat snap-ring (16). The correct snap-ring can be identified by the two tabbed 
ears. 

16. Install the UD reaction plate (15) into the input clutch retainer. The reaction plate is to be installed with the big 
step down. 

17. Install the UD reaction plate upper tapered snap-ring (14) with tapered side up. 

18. Install the input clutch assembly into Input Clutch 
Pressure Fixture 8260 (2). 

8Oc07429 
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19. Mount a dial indicator C-3339A (1) on the input 
clutch hUb. Push down on the UD clutch discs 
and zero the indicator against the underdrive 
clutch discs. Apply 20 psi of air pressure to the 
underdrive clutch and record the dial indicator 
reading. Measure and record UD clutch pack 
measurement in four (4) places, 90° apart. Take 
average of four measurements and compare with 
UD clutch pack clearance specification. The cor
rect clutch clearance is 0.84-1.54 mm 
(0.033-0.061 in.). The reaction plate is not selec
tive. If the clutch clearance is not within specifica
tion, replace the reaction plate along with all the 
friction and steel discs. 

'/~-1 

/~j 
"""'\'""~,,"'''''' ~/ 

Input Clutch Assembly - Part 2 

1 - THRUST BEARING NUMBER 3 
2 - 00 HUB/SHAFT 
3 - SNAP-RING (WAVE) 
4 - REV/OD REACTION PLATE 
5 - THRUST BEARING NUMBER 4 
6 - SNAP-RING (FLAT) 
7 - REVERSE HUB/SHAFT 
8 - REVERSE CLUTCH 
9 - REVERSE REACTION PLATE 

10 - SNAP-RING (SELECT) 
11 PLATE 
12 - DISC 
13 OD CLUTCH 
14 - SNAP-RING (TAPERED) 
15 UD/OD REACTION PLATE 
16 - SNAP-RING (FLAT) 
17 - UD HUB/SHAFT 
18 THRUST BEARING NUMBER 2 

8Oc01440 

808a2e68 

20. Install the overdrive clutch pack (13) into the input clutch retainer. The overdrive steel separator plates can be 
identified by the lack of the half-moon cuts in the locating tabs. The OD clutch discs can be identified by their 
radial groove pattern.The OD clutch discs can be identified by their radial groove pattern. 

21. Install the overdrive clutch wavy snap-ring (3) with the two tabbed ears into the OD/reverse piston. 

22. Install the OD/reverse pressure plate (4) into the input clutch retainer. The pressure plate is non-directional. 

23. Install the OD/reverse reaction plate flat snap-ring (6) into the OD/reverse piston. 
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24. Mount a dial indicator C-3339A (1) on the input 
clutch hub and zero the indicator against the 
aD/reverse pressure plate (2) .. Apply 20 psi of air 
pressure to the overdrive clutch and record the 
dial indicator reading. Measure and record 00 
clutch pack measurement in four (4) places, 90° 
apart. Take average of four measurements and 
compare with 00 clutch pack clearance specifica
tion. Verify that the clutch clearance is 
1.103-1.856 mm (0.043-0.073 in.). The pressure 
plate is not selective. If the clutch clearance is not 
within specification, replace the pressure plate 
along with all the friction and steel discs. 

25. Install the reverse clutch pack into the input clutch retainer. 

26. Install the reverse reaction plate into the input clutch retainer. 

27. Install the reverse reaction plate selective snap-ring into the input clutch retainer. 

28. Mount a dial indicator to the assembly, push down 
on the clutch discs, pull up on the reaction plate 
to ensure the plate is properly seated and zero 
the indicator against the reverse clutch discs (2). 
Apply 20 psi of air pressure to the reverse clutch 
and record the dial indicator reading. Measure 
and record Reverse clutch pack measurement in 
four (4) places, 900 apart. Take average of four 
measurements and compare with Reverse clutch 
pack clearance specification. The correct clutch 
clearance is 0.81-1.24 mm (0.032-0.049 in.). 
Adjust as necessary. Install the chosen snap-ring 
and re-measure to verify selection. 

NOTE: The 545RFE uses one of three (3) different 
selective snap rings. They are identified by the 
end cuts (either straight [square] cut or "butterfly" 
[S-curved] cut): 

SELECTABLE END PLAY SNAP RINGS 

• One Square End, One Buttery Fly End = 1.55 mm (0.061 in.) 
• Both Ends Square Cut = 1.85 mm (0.073 in) 
• Both Ends Buttery Fly Cut = 2.2 mm (0.087 in.) 

• 

21 - 867 

80c07448 



21 - 868 AUTOMATIC TRANSMISSION - 545RFE - SERVICE INFORMATION ------ DR 

1 - THRUST BEARING NUMBER 3 
2 - 00 HUB/SHAFT 
3 - SNAP-RING (WAVE) 
4 - REV/OD REACTION PLATE 
5 - THRUST BEARING NUMBER 4 
6 - SNAP-RING (FLAT) 
7 - REVERSE HUB/SHAFT 
8 - REVERSE CLUTCH 
9 - REVERSE REACTION PLATE 

Input Clutch Assembly - Part 2 

10 - SNAP-RING (SELECT) 
11 - PLATE 
12 - DISC 
13 - 00 CLUTCH 
14 - SNAP-RING (TAPERED) 
15 - UD/OD REACTION PLATE 
16 - SNAP-RING (FLAT) 
17 - UD HUB/SHAFT 
18 - THRUST BEARING NUMBER 2 

29. Remove the reverse clutch pack (8) from the input clutch retainer. 

808a2e68 

30. Install the number 2 thrust bearing (18) onto the underdrive hub (17) with outer race against the hub with petro
leum jelly. 

31. Install the underdrive hub (17) into the input clutch retainer. 

32. Install the number 3 thrust bearing (1) into the overdrive hub (2) with the outer race against the hub with petro-
leum jelly. 

33. Install the overdrive hub (2) into the input clutch retainer. 

34. Install the number 4 thrust bearing (5) into the reverse hub with outer race against the hub with petroleum jelly. 

35. Install the reverse hub (7) into the input clutch retainer. 

36. Install the complete reverse clutch pack (8). 

37. Install the reverse reaction plate (9) and snap-ring (10). 

38. Push up on reaction plate to allow reverse clutch to move freely. 
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SENSOR-INPUT SPEED 

DESCRIPTION 
The Input and Output Speed Sensors are two-wire magnetic pickup devices that generate AC signals as rotation 
occurs. They are mounted in the left side of the transmission case and are considered primary inputs to the Trans
mission Control Module (TCM). 

OPERATION 
The Input Speed Sensor provides information on how fast the input shaft is rotating. As the teeth of the input clutch 
hub pass by the sensor coil, an AC voltage is generated and sent to the TCM. The TCM interprets this information 
as input shaft rpm. 

The Output Speed Sensor generates an AC signal in a similar fashion, though its coil is excited by rotation of the 
park gear teeth. The TCM interprets this information as output shaft rpm. 

The TCM compares the input and output speed signals to determine the following: 
• Transmission gear ratio 
• Speed ratio error detection 
• CVI calculation 

The TCM also compares the input speed signal and the engine speed signal to determine the following: 
• Torque converter clutch slippage 
• Torque converter element speed ratio 

REMOVAL 
1. Raise vehicle. 

2. Place a suitable fluid catch pan under the transmis
sion. 

3. Remove the wiring connector from the input speed 
sensor (3). 

4. Remove the bolt holding the input speed sensor to 
the transmission case. 

5. Remove the input speed sensor (3) from the trans
mission case. 

8Oc07350 
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INSTALLATION 
1. Install the input speed sensor (3) into the transmis-

sion case. 

2. Install the bolt to hold the input speed sensor (3) 
into the transmission case. Tighten the bolt to 12 
N·m (105 inJbs.). 

3. Install the wiring connector onto the input speed 
sensor. 

4. Verify the transmission fluid level. Add fluid as nec
essary. 

5. Lower vehicle. 

® 
SOe07S50 
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SENSOR-LINE PRESSURE 

DESCRIPTION 

21 .. 871 

The TCM utilizes a closed-loop system to control transmission line pressure. The system contains a variable force 
style solenoid, the Pressure Control Solenoid, which is part of the pressure switch assembly. The solenoid is duty 
cycle controlled by the TCM to vent the unnecessary line pressure supplied by the oil pump back to the pump inlet. 
The system contains a Line Pressure Sensor, which is a direct input to the TCM. The line pressure sensor monitors 
the transmission line pressure and completes the feedback loop to the TCM. The TCM uses this information to 
adjust its control of the pressure control solenoid to achieve the desired line pressure. 

OPERATION 
The TCM calculates the desired line pressure based upon inputs from the transmission and engine. The TCM cal
culates the torque input to the transmission and uses that information as the primary input to the calculation. The 
line pressure is set to a predetermined value during shifts, to ensure consistent shift quality. During all other oper
ation, the desired line pressure value is adjusted based on torque level and other transmission requirements. 

REMOVAL 
1. Raise vehicle. 

2. Place a suitable fluid catch pan under the transmis
sion. 

3. Remove the wiring connector from the line pres
sure sensor (2). 

4. Remove the bolt holding the line pressure sensor 
(2) to the transmission case. 

5. Remove the line pressure sensor (2) from the 
transmission case. 

INSTALLATION 
1. Install the line pressure sensor (2) into the trans

mission case. 

2. Install the bolt to hold the line pressure sensor (2) 
into the transmission case. Tighten the bolt to 12 
N·m (105 in.lbs.). 

3. Install the wiring connector onto the line pressure 
sensor (2). 

4. Verify the transmission fluid level. Add fluid as nec
essary. 

5. Lower vehicle. 

8Oc07350 

CD 

® 
80c07350 
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CLUTCH-LOW/REVERSE 

DISASSEMBLY 

1 • SNAP-RING (SELECT) 
2 - REACTION PLATE 
3 - DISC 
4 - PLATE 
5 - UR CLUTCH RETAINER 
6 - PISTON 
7 - BELLEVILLE SPRING 

B - RETAINER 
9 - SNAP-RING 
10 OVERRUNNING CLUTCH 
11 - SNAP-RING 
12 - BLEED ORIFICE 

1. Remove the inner overrunning clutch snap-ring (11) from the low/reverse clutch retainer (5). 

2. Remove the outer low/reverse reaction plate flat snap-ring (1). 

81999788 

3. Remove the low/reverse clutch (3, 4) and the overrunning clutch (10) from the low/reverse clutch retainer (5) as 
an assembly. 

4. Separate the low/reverse clutch (3, 4) from the overrunning clutch (10). 

NOTE: The ORC is no longer serviced, it is sold an assembly only. Be certain that the outer race will rotate 
in one direction but not both relative to the inner race 
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5. Using Spring Compressor 8285 (2) and a suitable 
shop press (1), compress the low/reverse Belleville 
spring (3) and remove the split retaining ring hold
ing the Belleville spring into the low/reverse clutch 
retainer. 

6. Remove the low/reverse Belleville spring (3) and 
piston from the low/reverse clutch retainer. Use 20 
psi of air pressure to remove the piston if 
necessary. 

CLEANING 

CD 
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80c07420 

Clean the overrunning clutch assembly, clutch cam, and low-reverse clutch retainer. Dry them with compressed air 
after cleaning. 

INSPECTION 
Verify that the overrunning clutch assembly turns smoothly in one direction, and locks in the opposite direction. 
Verify that the oil feed holes in the inner race are not blocked by debris. 

Replace the LR clutch retainer if the piston bores or bushing surfaces are badly scored, worn or damaged. 
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ASSEMBLY 
1. Check the bleed orifice to ensure that it is not 

plugged or restricted. 

2. Lubricate the seals with Mopar® ATF +4, Automatic 
Transmission Fluid, prior to installation. 

3. Install the low/reverse piston into the low/reverse 
clutch retainer. 

4. Position the low/reverse BeUeville spring (3) on the 
low/reverse piston. 

5. Using Spring Compressor 8285 (2) and a suitable 
shop press (1). compress the low/reverse Belleville 
spring (3) and install the split retaining ring to hold 
the Belleville spring into the low/reverse clutch 
retainer. 

6. Install the lower overrunning clutch snap-ring. 

7. Assemble the inner and outer races (2) of the over· 
running clutch (3). 

8. Position the overrunning clutch spacer (4) on the 
overrunning clutch (3). 

9. Install the upper overrunning clutch snap-ring (1). 

80c07420 

CD 

SOb9a598 
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1 - SNAP-RING (SELECT) 
2 - REACTION PLATE 
3 - DISC 
4 - PLATE 
5 - UR CLUTCH RETAINER 
6 - PISTON 
7 - BELLEVILLE SPRING 

8 - RETAINER 
9 - SNAP-RING 
10 - OVERRUNNiNG CLUTCH 
11 - SNAP-RING 
12 - BLEED ORIFICE 

10. Assemble and install the low/reverse clutch pack (3, 4) into the lowlreverse clutch retainer (5). 

21 - 875 
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11. Install the low/reverse reaction plate (2) into the low/reverse clutch retainer (5). The reaction plate is directional 
and must be installed with the flat side down. 

12. Install the low/reverse clutch pack snap-ring (1). The snap-ring is selectable and should be chosen to give the 
correct clutch pack clearance. 

13. Measure the low/reverse clutch pack clearance and adjust as necessary. The correct clutch clearance is 1.00-
1.74 mm (0.039-0.069 in.). 

NOTE: When installing the overrunning clutch be certain the steps on the gear face upward. 

14. Install the overrunning clutch (10) into the low/reverse clutch retainer (5) making sure that the index splines are 
aligned with the retainer. 

15. Install the overrunning cl utch inner snap-ring (11). 
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PUMP-OIL 

DESCRIPTION 
The oil pump (2) is located at the front of the trans
mission inside the bell housing and behind the trans
mission front cover. 

The oil pump consists of two independent pumps. 

CD 

1 - PUMP HOUSING 
2 - DRIVE GEAR 
3 - DRIVEN GEARS 

Oil Pump Gears 
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The oil pump also contains a number of valves. The 
converter clutch switch (3) and control valves (2), 
pressure regulator valve (5), and converter pressure 
limit valve (6) are all located in the oil pump valve 
body. 

Oil Pump Reaction Shaft 

1 - PUMP HOUSING 
2 - OIL FILTER SEAL 
3 - SEAL RING (5) 

4 - REACTION SHAFT SUPPORT 
5 - PUMP VALVE BODY 

A filter seal (2), and a bolt on reaction shaft (4) complete the oil pump assembly. 

8Ob9a593 

808a2e46 
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OPERATION 
As the torque converter rotates, the converter hub rotates the oil pump drive gear. As the drive gear rotates both 
driven gears, a vacuum is created when the gear teeth come out of mesh. This suction draws fluid through the 
pump inlet from the oil pan. As the gear teeth come back into mesh, pressurized fluid is forced into the pump outlet 
and to the oil pump valves. 

At low speeds, both sides of the pump supply fluid to the transmission. As the speed of the torque converter 
increases, the flow from both sides increases until the flow from the primary side alone is sufficient to meet system 
demands. At this point, the check valve located between the two pumps closes. The secondary side is shut down 
and the primary side supplies all the fluid to the transmission. 

CONVERTER CLUTCH SWITCH VALVE 
The converter clutch switch valve is used to control the direction of oil flow to the torque converter. When the con
verter clutch is released (CC switch valve downshifted), hydraulic pressure is supplied to the front (OFF) side of the 
torque converter clutch. When the converter clutch is applied (CC switch valve upshifted), regulated oil pressure is 
supplied to the back (ON) side of the converter clutch. 

CONVERTER CLUTCH REGULATOR VALVE 
The converter clutch regulator valve is used to control the hydraulic pressure supplied to the back (ON) side of the 
torque converter clutch. 

TORQUE CONVERTER LIMIT VALVE 
The torque converter limit valve selVes to limit the available line pressure to the torque converter clutch. 

STANDARD PROCEDURE - OIL PUMP VOLUME CHECK 
Measuring the oil pump output volume will determine if sufficient oil flow to the transmission oil cooler exists, and 
whether or not an internal transmission failure is present 

Verify that the transmission fluid is at the proper level. Refer to the Fluid Level Check procedure in this section. If 
necessary, fill the transmission to the proper level with Mopar@ ATF +4, Automatic Transmission Fluid. 

1. Disconnect the To cooler line at the cooler inlet and place a collecting container under the disconnected line. 

CAUTION: With the fluid set at the proper level, fluid collection should not exceed (1) quart or internal dam
age to the transmission may occur. 

2. Run the engine at 1800 rpm, with the shift selector in neutral. Verify that the transmission fluid temperature is 
below 104.5° C (220° F) for this test. 

3. If one quart of transmission fluid is collected in the container in 30 seconds or less, oil pump flow volume is 
within acceptable limits. If fluid flow is intermittent, or it takes more than 30 seconds to collect one quart of fluid, 
refer to the Hydraulic Pressure tests in this section for further diagnosiS. 

4. Re-connect the To cooler line to the transmission cooler inlet. 

5. Refill the transm',ssion to proper level. 
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DISASSEMBLY 

81999f24 

1. Remove the bolts holding the reaction shaft support (4) to the oil pump. 

2. Remove the reaction shaft support (4) from the oil pump. 

3. Remove all bolts holding the oil pump halves together. 

4. Using suitable prying tools, separate the oil pump sections by inserting the tools in the supplied areas and prying 
the halves apart. 

NOTE: The oil pump halves are aligned to each other through the use of two dowels. Be sure to pry upward 
evenly to prevent damage to the oil pump components. 
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80c07012 

5. Remove the screws (7) holding the separator plate (1) onto the oil pump housing (4). 

6. Remove the separator plate (1) from the oil pump housing (4). 

7. Mark all gears for location. The gears are select fit and if the oil pump is to be reused, the gears must be 
returned to their original locations. 

8. Remove the oil pump flapper valve (3) from its pocket in the pump housing. 

9. Remove the oil pump gears (2, 6) from the oil pump housing (4). 
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10. Remove the oil pump valve retainers (1) and 
associated valve (2) and spring one at a time. 
Mark the combination of components as a group 
and tag them as to the location from which they 
were removed. 

11. Remove the TIC regulator valve (1), TIC limit 
valve (2). and main regulator valve (3). 

CLEANING 
Clean pump and support components with solvent and dry them with compressed air. 

80c07422 
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INSPECTION 
Check condition of the seal rings and thrust washer on the reaction shaft support. The seal rings do not need to be 
replaced unless cracked, broken, or severely worn. 

Inspect the pump and support components. Replace the pump or support if the seal ring grooves or machined sur~ 
faces are worn, scored, pitted, or damaged. Replace the pump gears if pitted, worn chipped, or damaged. 

Inspect the pump reaction shaft support bushings. Replace either bushing only if heavily worn, scored or damaged. 
It is not necessary to replace the bushings unless they are actually damaged. 

Inspect the valves and plugs for scratches, burrs, nicks, or scores. Minor surface scratches on steel valves and 
plugs can be removed with crocus cloth but do not round off the edges of the valve or plug lands. Maintaining 
sharpness of these edges is vitally important. The edges prevent foreign matter from lodging between the valves 
and plugs and the bore. 

Inspect all the valve and plug bores in the oil pump valve body. Use a penlight to view the bore interiors. Replace 
the oil pump if any bores are distorted or scored. Inspect all of the valve springs. The springs must be free of 
distortion, warpage or broken coils. 

Trial fit each valve and plug in its bore to check freedom of operation. When clean and dry, the valves and plugs 
should drop freely into the bores. Tip the pump valve body back and forth and check to see that each valve slides 
freely in its bore under its own weight (without pushing or prying). 

ASSEMBLY 

NOTE: Clean and inspect all components. Make sure that all passages are thoroughly cleaned and are free 
from dirt or debris. Make sure that all valves move freely in their proper bore. Make sure that all gear pock
ets and bushings are free from excessive wear and scoring. Replace the oil pump if any excessive wear or 
scoring is found. 

1. Lubricate the oil pump valves with Mopar® ATF +4 
and install the valve (2), spring, and retainer (1) 
into the appropriate oil pump valve body (3) bore. 
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2. Install the TIC regulator valve (1), TIC limit valve 
(2), and regulator valve (3). 

80c07422 

NOTE: The pump separator plate is heat treated and therefore may exhibit a blue color or other discolora
tion in some areas. This is normal. 

a08a3Q45 

3. Coat the gears (2, 6) with Mopar® ATF +4 and install into their original locations. 
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4. Place the oil pump flapper valve (3) into its pocket in the pump housing, with the rounded edges facing down. 

S. Place the separator plate (1) onto the oil pump housing (4). 

6. Install the screws (7) to hold the separator plate (1) onto the oil pump housing (4). Tighten the screws to 4.5 N·m 
(40 in.lbs.). 

81999(24 

7. Position the oil pump valve body (5) onto the locating dowels. 

8. Seat the two oil pump halves together and install all bolts finger tight. 

9. Torque all bolts down slowly starting in the center and working outward. The correct torque is 4.5 N·m (40 
in.lbs.). 

10. Verify that the oil pump gears rotate freely and smoothly. 

11. Position the reaction shaft support (4) onto the oil pump valve body (6). 

12. Install and tighten the bolts to hold the reaction shaft support (4) to the oil pump valve body (5). The correct 
torque is 12 N·m (105 in.lbs.). 
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SENSOR-ou-rpUT SPEED 

DESCRIPTION 
The Input and Output Speed Sensors are two-wire magnetic pickup devices that generate AC signals as rotation 
occurs. They are mounted in the left side of the transmission case and are considered primary inputs to the Trans
mission Control Module (TCM). 

OPERATION 
The Input Speed Sensor provides information on how fast the input shaft is rotating. As the teeth of the input clutch 
hub pass by the sensor coil, an AC voltage is generated and sent to the TCM. The TCM interprets this information 
as input shaft rpm. 

The Output Speed Sensor generates an AC signal in a similar fashion, though its coil is excited by rotation of the 
park gear teeth. The TCM interprets this information as output shaft rpm. 

The TCM compares the input and output speed signals to determine the following: 

• Transmission gear ratio 
• Speed ratio error detection 
• CVI calculation 

The TCM also compares the input speed signal and the engine speed signal to determine the following: 

• Torque converter clutch slippage 
• Torque converter element speed ratio 

REMOVAL 
1. Raise vehicle. 

2. Place a suitable fluid catch pan under the transmis
sion. 

3. Remove the wiring connector from the output 
speed sensor (1). 

4. Remove the bolt holding the output speed sensor 
(1) to the transmission case. 

5. Remove the output speed sensor (1) from the 
transmission case. 

CD 

8Oc07350 
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INSTALLATION 
1. Install the output speed sensor (1) into the trans-

mission case. 

2. Install the bolt to hold the output speed sensor (1) 
into the transmission case. Tighten the bolt to 12 
N·m (105 in.lbs.). 

3. Install the wiring connector onto the output speed 
sensor (1). 

4. Verify the transmission fluid level. Add fluid as nec
essary. 

5. Lower vehicle. 

CD 

801::07350 
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SWITCH-TOW/HAUL OVERDRIVE 

DESCRIPTION 
The tow/haul overdrive OFF (control) switch is located 
in the shift lever arm. The switch is a momentary con
tact device that signals the PCM to toggle current sta
tus of the overdrive function. 

OPERATION 

81244870 

At key-on. overdrive operation is allowed. Pressing the switch once enables Tow/Haul mode and the Tow/Haul lamp 
will be illuminated. In Tow/Haul mode, 5th gear is disabled and 3-4 upshifts are delayed. Shifts into 4th gear are stH! 
allowed under steady cruise conditions. Closed throttle downshifts (for improved engine braking) may occur during 
steady braking maneuvers. Pressing the switch a second time enables 00 Off mode, where all 4th and 5th gear 
operation is inhibited. Pressing the switch a third time restores normal operation. Normal operation is always the 
default at start-up; the switch must be pressed after each key start if Tow/Haul mode is desired. 

REMOVAL 
1. Using a plastic trim tool, remove the tow/haul over

drive off switch retainer (2) from the shift lever (1). 

812448d1 
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2. Pull the switch (2) outwards to release it from the 
connector in the lever (1). 

INSTALLATION 

NOTE: There is enough slack in the wire to pull out the connector from the lever. 

1. Pull the connector (2) out of the lever (1) just 
enough to grasp it. 

CAUTION: Be careful not to bend the pins on the 
tow/haul overdrive off switch. Use care when 
installing the switch, as it is not indexed, and can 
be accidentally installed incorrectly. 

2. Install the tow/haul overdrive off switch (3) into the 
connector (2). 

3. Push the tow/haul overdrive off switch (3) and wir
ing into the shift lever (1). 

4. Install the tow/haul overdrive off switch retainer 
onto the shift lever. 

812448cb 

81244ede 
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GEARTRAIN-PLANETARY 

DESCRIPTION 

1 - THRUST BEARING NUMBER 8 
2 • THRUST BEARING NUMBER 9 
3 - REACTION PLANETARY CARRIER 
4 - REACTION SUN GEAR 

Reaction Planetary Geartrain 

5 - THRUST BEARING NUMBER 7 
6 - THRUST PLATE (SELECT) 
7 THRUST BEARING NUMBER 6 
8 - REACTION ANNULUS 

808a2e87 

The planetary geartrain is located behind the 4C retainer/bulkhead, toward the rear of the transmission. The plan
etary geartrain consists of three primary assemblies: 

• Reaction (3, 4, 8). 
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819217a5 

• Reverse (6) . 
• Input (3, 4, 5). 

OPERATION 

REACTION PLANETARY GEARSET 
The reaction planetary carrier and reverse sun gear of the reaction planetary gearset are a single component which 
is held by the 2C clutch when required. The reaction annulus gear is a stand alone component that can be driven 
by the reverse clutch or held by the 4C clutch. The reaction sun gear is driven by the overdrive clutch. 

REVERSE PLANETARY GEARSET 
The reverse planetary gearset is the middle of the three planetary sets. The reverse planetary carrier can be driven 
by the overdrive clutch as required. The reverse planetary carrier is also splined to the input annulus gear, which 
can be held by the low/reverse clutch. The reverse planetary annulus, input planetary carrier, and output shaft are 
all one piece. 

INPUT PLANETARY GEARSET 
The input sun gear of the input planetary gearset is driven by the underdrive clutch. 
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OISASSEMBL V 

819217a5 

1. Remove the snap-ring (1) holding the input annulus (4) into the input carrier (5). 

2. Remove the input annulus (4) from the input carrier (5). 

3. Remove the number 9 thrust bearing from the reverse planetary carrier (7). Note that this planetary carrier has 
four pinion gears. 

4. Remove the reverse planetary gear carrier (7). 

5. Remove the number 10 thrust bearing (2) from the input sun gear (6). 

6. Remove the input sun gear (6) from the input carrier (5). 

CLEANING 
Clean the planetary components in solvent and dry them with compressed air. 

INSPECTION 
Inspect each planetary carrier assembly for damage. Check that each pinion gear rotates freely and smoothly on its 
shaft. Check that the tabbed thrust washer on each side of each pinion gear is in place. Check that the outer ends 
of the pinion shafts are not discolored from overheating. Replace the carrier assembly if jammed or sticky pinion 
gears, spun or missing tabbed washers, or blackened pinion shafts are found. 

Check sun gear and driving shell condition. Replace the gear if damaged or if the bushings are scored or worn. The 
bushings are not serviceable. Replace the driving shell if worn, cracked or damaged. 

Replace planetary gear sets if gears, pinion pins, or carrier are damaged in any way. Replace the annulus gears 
and supports if either component is worn or damaged. 

Replace the output shaft if the machined surfaces are scored, pitted, or damaged in any way. Also replace the shaft 
if the splines are damaged, or exhibits cracks at any location. 
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ASSEMBLY 

NOTE: Clean and inspect all components. Replace any components which show evidence of excessive wear 
or scoring. 

81921785 

1. Instan the input sun gear (5) into the input carrier (4). 

2. Install the number 10 thrust bearing (2) onto the rear of the reverse planetary carrier (6) with the inner race 
toward the carrier. 

3. Install the reverse planetary gear carrier (6) into the input carrier (4). 

4. Install the input annulus gear (3) into the input carrier (4). 

5. Install the snap-ring (1) to hold the input annulus gear (3) into the input carrier (4). 
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MECHANISM-SHIFT 

DESCRIPTION 
The gear shift mechanism provides six shift positions which are: 

• Park (P) 
• Reverse (R) 
• Neutral (N) 
• Drive (D) 
• Manual second (2) 
• Manual low (1) 

OPERATION 
MANUAL LOW (1) range provides first gear only. Maximum engine braking is also provided in this range. MANUAL 
SECOND (2) range provides first and second gear only. 

DRIVE range provides FIRST. SECOND, THIRD, OVERDRIVE FOURTH, and OVERDRIVE FIFTH gear ranges. 
The shift into OVERDRIVE FOURTH and FIFTH gear ranges occurs only after the transmission has completed the 
shift into D THIRD gear range. No further movement of the shift mechanism is required to complete the 3-4 or 4-5 
shifts. 

The FOURTH and FIFTH gear upshifts occur automatically unless the Tow/Haul or OD Off mode is enabled. No 
upshift to FOURTH or FIFTH gears will occur if any of the following are true: 

• The transmission fluid temperature is below 10° C (500 F) or above 121 0 C (250° F). 
• The shift to THIRD is not yet complete. 
• Vehicle speed is too low for the 3-4 or 4-5 shifts to occur. 

Upshifts into FOURTH or FIFTH will be delayed when the transmission fluid temperature is below 4.50 C (400 F) or 
above 115.5° C (240° F). 
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VALVE-SOLENOID SWITCH 

DESCRIPTION 
The Solenoid Switch Valve (SSV) is located in the main valve body and directs the output from the UR-TCC sole
noid to either the UR clutch or the TCC control valves 

OPERATION 
The Solenoid Switch Valve directs the output pressure from the LR-TCC solenoid. In 1 st gear, the SSV will be in the 
downshifted position. thus directing fluid to the UR clutch circuit. In 2nd, 3rd, 4th, and 5th gears, the solenoid switch 
valve will be in the upshifted position and directs the fluid to the torque converter clutch (TCC) switch valve and 
TCC regulator valve. 

When shifting into 1 st gear, a special hydraulic sequence is performed to ensure SSV movement into the down
shifted position. The UR pressure switch is monitored to confirm SSV movement. If the movement is not confirmed 
(the UR pressure switch does not close), 2nd gear is substituted for 1 st. A DTC will be set after three unsuccessful 
attempts are made to get into 1 st gear in one given key start. 
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CONVERTER· TORQUE 

DESCRIPTION 
The torque converter is a hydraulic device that cou
ples the engine crankshaft to the transmission. The 
torque converter consists of an outer shell with an 
internal turbine (1), a stator (2), an overrunning clutch, 
an impeller (5), and an electronically applied converter 
clutch (6). The converter clutch provides reduced 
engine speed and greater fuel economy when 
engaged. Clutch engagement also provides reduced 
transmission fluid temperatures. The torque converter 
hub (3) drives the transmission oil (fluid) pump and 
contains an o-ring seal (4) to better control oil flow. 

The torque converter is a sealed, welded unit that is 
not repairable and is serviced as an assembly. 

CAUTION: The torque converter must be replaced 
if a transmission failure resulted in large amounts 
of metal or fiber contamination in the fluid. 1 - TURBINE ASSEMBLY 

2 - STATOR 

3 • CONVERTER HUB 
4 • O-RING ( IF EQUIPPED) 

5 - IMPELLER ASSEMBLY 
6 - CONVERTER CLUTCH 
PISTON 
7 - TURBINE HUB 
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IMPELLER 

1 - ENGINE FLEXPLATE 
2 - OIL FLOW FROM IMPELLER SECTION INTO TURBINE 
SECTION 
3 - IMPELLER VANES AND COVER ARE INTEGRAL 

Impeller 

4 - ENGINE ROTATION 
5 - ENGINE ROTATION 

® 

IMPELLER VANE 
CONSTRUCTION 

AND CURVATURE 

SObfe2& 

The impeller is an integral part of the converter housing. The impeller consists of curved blades placed radially 
along the inside of the housing on the transmission side of the converter. As the converter housing is rotated by the 
engine, so is the impeller, because they are one and the same and are the driving members of the system. 
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TURBINE 

1 - TURBINE VANE 
2 - ENGINE ROTATION 
3 - INPUT SHAFT 

BLADE CONSTRUCTION 

Turbine 

4 - PORTION OF TORQUE CONVERTER COVER 
5 - ENGINE ROTATION 
6 - OIL FLOW WITHIN TURBINE SECTION 

SObfe26b 

The turbine is the output, or driven, member of the converter. The turbine is mounted within the housing opposite 
the impeller, but is not attached to the housing. The input shaft is inserted through the center of the impeller and 
splined into the turbine. The design of the turbine is similar to the impeller, except the blades of the turbine are 
curved in the opposite direction. 
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STATOR 

The stator assembly is mounted on a stationary shaft 
which is an integral part of the oil pump. The stator (1) 
is located between the impeller (2) and the turbine (4) 
within the torque converter case. 

The stator contains an over-running clutch (1-4), which 
allows the stator to rotate only in a clockwise direction. 
When the stator is locked against the over-running 
clutch, the torque multiplication feature of the torque 
converter is operational. 

CD 

SObfe26d 

3/4 VIEW FROM ENGINE 
SIDE OF STATOR SHOWING 

VANE CURVATURE 

VIEW FROM ENGINE SIDE 
OObfe26c 
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TORQUE CONVERTER CLUTCH (TCC) 

The TCC was installed to improve the efficiency of the 
torque converter that is lost to the slippage of the fluid 
coupling. Although the fluid coupling provides smooth, 
shock-free power transfer, it is natural for all fluid cou
plings to slip. If the impeller (3) and turbine (5) were 
mechanically locked together, a zero slippage condi
tion could be obtained. A hydraulic piston (6) with fric
tion material (7) was added to the turbine assembly 
(5) to provide this mechanical lock-up. 

In order to reduce heat build-up in the transmission 
and buffer the powertrain against torsional vibrations, 
the TCM can duty cycle the UR-CC Solenoid to 
achieve a smooth application of the torque converter 
clutch. This function, referred to as Electronically Mod
ulated Converter Crutch (EMCC) can occur at various 
times depending on the following variables: 

• Shift lever position 
• Current gear range 
• Transmission fluid temperature 
• Engine coolant temperature 
• Input speed 
• Throttle angle 
• Engine speed 

OPERArlON 

80870b2f 

The converter impeller (driving member), which is integral to the converter housing and bolted to the engine drive 
plate, rotates at engine speed. The converter turbine (driven member), which reacts from fluid pressure generated 
by the impeller, rotates and turns the transmission input shaft. 
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TORQUE CONVERTER 
CLUTCH RELEASED 

TORQUE CONVERTER 
CLUTCH APPLIED 

Torque Converter Fluid Operation - Typical 

1 - APPLY PRESSURE 3 - RELEASE PRESSURE 
2 - THE PISTON MOVES SLIGHTLY FORWARD 4 - THE PISTON MOVES SLIGHTLY REARWARD 

TURBINE 

$Obfe276 

As the fluid that was put into motion by the impeller blades strikes the blades of the turbine, some of the energy and 
rotational force is transferred into the turbine and the input shaft. This causes both of them (turbine and input shaft) 
to rotate in a clockwise direction following the impeller. As the fluid is leaving the trailing edges of the turbine's 
blades it continues in a "hindering" direction back toward the impeller. If the fluid is not redirected before it strikes 
the impeller, it will strike the impeller in such a direction that it would tend to slow it down. 

STATOR 
Torque multiplication is achieved by locking the stator's over-running clutch to its shaft. Under stall conditions (the 
turbine is stationary), the oil leaving the turbine blades strikes the face of the stator blades and tries to rotate them 
in a counterclockwise direction. When this happens the over-running clutch of the stator locks and holds the stator 
from rotating. With the stator locked, the oil strikes the stator blades and is redirected into a "helping" direction 
before it enters the impeller. This circulation of oil from impeller to turbine, turbine to stator, and stator to impeller, 
can produce a maximum torque multiplication of about 2.4:1. As the turbine begins to match the speed of the impel
ler, the fluid that was hitting the stator in such as way as to cause it to lock-up is no longer doing so. In this con
dition of operation, the stator begins to free wheel and the converter acts as a fluid coupling. 
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TORQUE CONVERTER CLUTCH (TeC) 
In a standard torque converter, the impeller and tur
bine are rotating at about the same speed and the 
stator is freewheeling, providing no torque multiplica
tion. By applying the turbine's piston and friction mate
rial to the front cover, a total converter engagement 
can be obtained. The result of this engagement is a 
direct 1:1 mechanical link between the engine and the 
transmission. 

The clutch can be engaged in second, third, fourth, 
and fifth (if appicab/e) gear ranges depending on over
drive control switch position. If the overdrive control 
switch is in the normal ON position, the clutch will 
engage after the shift to fourth gear. If the control 
switch is in the OFF position, the clutch will engage 
after the shift to third gear. 

The TCM controls the torque converter clutch via the 
UR-CC Solenoid. There are four TCC operational 
modes: 

• No EMCC 
• Partial EMCC 
• Full EMCC 
• Gradual-to-no EMCC 

NO EMCC 

Stator Operation 

FLOW IS 
MORE 

NEARLY 
STRAIGHT 
THROUGH 
(ANGLE IS 

LESS) 

8Obfe26e 

1 - DIRECTION STATOR WILL FREE WHEEL DUE TO OIL 
PUSHING ON BACKSIDE OF VANES 
2 - FRONT OF ENGINE 
3 - INCREASED ANGLE AS OIL STRIKES VANES 
4 - DIRECTION STATOR IS LOCKED UP DUE TO OIL PUSHING 
AGAINST STATOR VANES 

Under No EMCC conditions, the UR Solenoid is OFF. There are several conditions that can result in NO EMCC 
operations. No EMCC can be initiated due to a fault in the transmission or because the TCM does not see the need 
for EMCC under current driving conditions. 

PARTIAL EMCC 

Partial EMCC operation modulates the UR Solenoid (duty cycle) to obtain partial torque converter clutch application. 
Partial EMCC operation is maintained until Full EMCC is called for and actuated. During Partial EMCC some slip 
does occur. Partial EMCC will usually occur at low speeds, low load and light throttle. situations. 

FULL EMCC 

During Full EMCC operation, the TCM increases the UR Solenoid duty cycle to full ON after Partial EMCC control 
brings the engine speed within the desired slip range of transmission input speed relative to engine rpm. 

GRADUAL-TO-NO EMCC 

This operation is to soften the change from Full or Partial EMCC to No EMCC. This is done at mid-throttle by slowly 
decreasing the UR Solenoid duty cycle. 

REMOVAL 
1. Remove transmission and torque converter from vehicle. 

2. Place a suitable drain pan under the converter housing end of the transmission. 

CAUTION: Verify that transmission is secure on the lifting device or work surface, the center of gravity of 
the transmission will shift when the torque converter is removed creating an unstable condition. The torque 
converter is a heavy unit. Use caution when separating the torque converter from the transmission. 

3. Pull the torque converter forward until the center hub clears the oil pump seal. 

4. Separate the torque converter from the transmission. 
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INSTALLATION 

NOTE: Check converter hub and drive flats for sharp edges, burrs, scratches, or nicks. Polish the hub and 
flats with 320/400 grit paper or crocus cloth if necessary. Verify that the converter hub o-ring is properly 
installed and is free from debris. The hub must be smooth to avoid damaging the pump seal at installation. 

1. Lubricate oil pump seal lip with transmission fluid. 

2. Place torque converter in position on transmission. 

CAUTION: Do not damage oil pump seal or con
verter hub o-ring while inserting torque converter 
into the front of the transmission. 

3. Align torque converter to oil pump seal opening. 

4. Insert torque converter hub into oil pump. 

5. While pushing torque converter inward, rotate con
verter until converter is fully seated in the oil pump 
gears. 

6. Check converter seating with a scale (1) and 
straightedge (2). Surface of converter lugs should 
be at least 13 mm (1/2 in.) to rear of straightedge 
when converter is fully seated. 

7. If necessary, temporarily secure converter with 
C-clamp attached to the converter housing. 

8. Install the transmission in the vehicle. 

9. Fill the transmission with the recommended fluid. 
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SENSOR-TRANSMISSION RANGE 

DESCRIPTION 
The Transmission Range Sensor (TRS) is part of the solenoid module. which is mounted to the top of the valve 
body inside the transmission. 

The Transmission Range Sensor (TAS) has five switch contact pins that: 

• Determine shift lever position 
• Supply ground to the Starter Relay in Park and Neutral only. 
• Supply +12 V to the backup lamps in Reverse only. 

The TRS also has an integrated temperature sensor (thermistor) that communicates transmission temperature to the 
TCM and PCM. 

OPERATION 
The Transmission Range Sensor (TRS) communicates shift lever position to the TCM as a combination of open and 
closed switches. Each shift lever position has an assigned combination of switch states (open/closed) that the TCM 
receives from four sense circuits. The TCM interprets this information and determines the appropriate transmission 
gear position and shift schedule. 

There are many possible combinations of open and closed switches (codes). Seven of these possible codes are 
related to gear position and five are recognized as "between gear" codes. This results in many codes which should 
never occur. These are called "invalid" codes. An invalid code will result in a DTC, and the TCM will then determine 
the shift lever position based on pressure switch data. This allows reasonably normal transmission operation with a 
TRS failure. 

GEAR C5 C4 C3 C2 C1 

Park CL OP OP CL CL 

Temp 1 CL OP OP CL OP 

Reverse OP OP OP CL OP 

Temp 2 OP OP CL CL OP 

Neutral 1 OP OP CL CL CL 

Neutral 2 OP CL CL CL CL 

Temp 3 OP CL CL CL OP 

Drive OP CL CL OP OP 

Temp 4 OP CL OP OP OP 

Manual 2 CL CL OP OP OP 

Temp 5 CL OP OP OP OP 

Manual 1 CL OP CL OP OP 
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ASSEMBLY· TRANSMISSION SOLENOIDITRS 

DESCRIPTION 
The transmission solenoidfTRS assembly is internal to 
the transmission and mounted on the valve body 
assembly. The assembly consists of six solenoids that 
control hydraulic pressure to the six friction elements 
(transmission clutches), and the torque converter 
clutch. The pressure control solenoid is located on the 
side of the solenoidlTRS assembly. The solenoidlTRS 
assembly also contains the Transmission Range Sen
sor (TRS) and five pressure switches that feed infor
mation to the TCM. 

OPERATION 

SOLENOIDS 
Solenoids are used to control the UR, 2C, 4C, 00, and UD friction elements. The reverse clutch is controlled by 
line pressure and the position of the manual valve in the valve body. All the solenoids are contained within the 
Solenoid and Pressure Switch Assembly. The solenoid and pressure switch assembly contains one additional sole
noid, Multi-Select (MS), which serves primarily to provide 2nd and 3rd gear limp-in operation. 

The solenoids receive electrical power from the Transmission Control Relay through a single wire. The TCM ener
gizes or operates the solenoids individually by grounding the return wire of the solenoid as necessary. When a 
solenoid is energized, the solenoid valve shifts, and a fluid passage is opened or closed (vented or applied), 
depending on its default operating state. The result is an apply or release of a frictional element. 

The MS and UO solenoids are normally applied to allow transmission limp-in in the event of an electrical failure. 

The continuity of the solenoids and circuits are periodically tested. Each solenoid is turned on or off depending on 
its current state. An inductive spike should be detected by the TCM during this test. If no spike is detected, the 
circuit is tested again to verify the failure. In addition to the periodic testing, the solenoid circuits are tested if a 
speed ratio or pressure switch error occurs. 

PRESSURE SWITCHES 
The TCM relies on five pressure switches to monitor fluid pressure in the UR, 2C, 4C, UD, and 00 hydraulic cir
cuits. The primary purpose of these switches is to help the TCM detect when clutch circuit hydraulic failures occur. 
The switches close at 23 psi and open at 11 psi, and simply indicate whether or not pressure exists. The switches 
are continuously monitored by the TCM for the correct states (open or closed) in each gear as shown in the fol· 
lowing charts and 545RFE PRESSURE SWITCH STATES: 

545RFE PRESSURE SWITCH STATES 

GEAR UR 2C 4C UD 00 

R OP OP OP OP OP 

PIN CL OP OP OP OP 
1ST CL* OP OP CL OP 
2ND OP CL OP CL OP 
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GEAR 

2ND PRIME 

3RD 

4TH 
5TH 

LJR 

OP 
OP 
OP 
OP 

2C 

OP 
OP 
OP 
CL 

4C 

CL 
OP 
CL 
OP 

UD 

CL 
CL 
OP 
CL 

OD 

OP 
CL 
CL 

CL 

*UR is closed if output speed is below 100 rpm in Drive and Manual 2. UR is open in Manual 1. 

A Diagnostic Trouble Code (DTC) will set if the TCM senses any switch open or closed at the wrong time in a given 
gear. 

REMOVAL 

NOTE: If the Transmission SolenoidrrRS Assembly is being replaced, the Quick Learn Procedure must be 
performed. (Refer to 8 . ELECTRICAUELECTRONIC CONTROL MODULESITRANSMISSION CONTROL MOD· 
ULE· STANDARD PROCEDURE) 

1. Remove the valve body from the transmission. 
(Refer to 21 - TRANSMISSION/AUTOMATIC -
45RFEl545RFENALVE BODY - REMOVAL) 

2. Remove the bolts (1) holding the transmission sole
noidITRS assembly onto the valve body. 

3. Separate the transmission solenoidrrRS assembly 
from the valve body. 

80c07445 
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INSTALLATION 
1. Place TRS selector plate In the PARK position. 

2. Position the transmission solenoidffRS assembly 
onto the valve body. Be sure that both alignment 
dowels are fully seated in the valve body and that 
the TRS switch contacts are properly positioned in 
the selector plate 

3. Install the bolts (1) to hold the transmission sole
noidfTRS assembly onto the valve body. 

4. TIghten the solenoid assembly screws adjacent to 
the arrows cast into the bottom of the valve body 
first. TIghten the screws to 6 N·m (50 in.lbs.). 

5. 'TIghten the remainder of the solenoid assembly 
screws to 6 N·m (50 inclbs.). 

6. Install the valve body into the transmission. 
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SENSOR-TRANSMISSION TEMPERATURE 

DESCRIPTION 
The transmission temperature sensor is a thermistor that is integral to the Transmission Range Sensor (TRS). 

OPERATION 
The transmission temperature sensor is used by the TCM to sense the temperature of the fluid in the sump. Since 
fluid temperature can affect transmission shift quality and convertor lock up, the TCM requires this information to 
determine which shift schedule to operate in. 

Calculated Temperature 
A failure in the temperature sensor or circuit will result in calculated temperature being substituted for actual tem
perature. Calculated temperature is a predicted fluid temperature which is calculated from a combination of inputs: 

• Battery (ambient) temperature 
• Engine coolant temperature 
• In-gear run time since start-up 
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BODY-VALVE 

DESCRIPTION 

1 - LOW/REVERSE ACCUMULATOR 
2 - LOW/REVERSE SHUTTLE VALVE AND PLUG 
3 - UPPER VALVE BODY 
4 - MANUAL VALVE 
5 - SOLENOID SWITCH VALVE AND PLUGS 

Valve Body Components 

6 - OVERDRIVE ACCUMULATOR 
7 - UNDER DRIVE ACCUMULATOR 
8 - 4C ACCUMULATOR 
9 - 2C ACCUMULATOR 

BOBa2e54 

The valve body consists of a cast aluminum valve body, a separator plate, and a transfer plate. The valve body 
contains valves and check balls that control fluid delivery to the torque converter clutch and frictional clutches. The 
valve body contains the following components: 

• Solenoid switch valve 

• Manual valve 
• Low/reverse shuttle valve 
• 5 Accumulators 
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• 7 check balls 

8OcQ72f1 

OPERATION 

NOTE: Refer to the Hydraulic Schematics for a visual aid in determining valve location, operation and 
design. 

SOLENOID SWITCH VALVE 
The Solenoid Switch Valve (SSV) controls the direction of the transmission fluid when the UR-TCC solenoid is ener
gized. 

The Solenoid Switch Valve controls line pressure from the LR-TCC solenoid. In 1 st gear, the SSV will be in the 
downshifted position, thus directing fluid to the UR clutch circuit. In 2nd, 3rd, 4th, and fifth gears, the solenoid switch 
valve will be in the upshifted position and directs the fluid into the torque converter clutch (TCC) circuit. 

When shifting into 1 st gear, a special hydraulic sequence is performed to ensure SSV movement into the down
shifted position. The UR pressure switch is monitored to confirm SSV movement. If the movement is not confirmed 
(the UR pressure switch does not close), 2nd gear is substituted for 1 st. A DTC will be set after three unsuccessful 
attempts are made to get into 1 st gear in one given key start. 

MANUAL VALVE 
The manual valve is a relay valve. The purpose of the 
manual valve is to direct fluid to the correct circuit 
needed for a specific gear or driving range. The man
ual valve, as the name implies, is manually operated 
by the driver with a lever located on the top of the 
valve body. The valve is connected mechanically by a 
cable to the gearshift mechanism. The valve is held in 
each of its positions by a roller detent spring (2) that 
engages the roostercomb of the TRS. selector plate 
(1 ). 

80c072f3 
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LOW/REVERSE SWITCH VALVE 
The low/reverse switch valve allows the low/reverse clutch to be operated by either the LR/CC solenoid or the MS 
solenoid. 

REMOVAL 

NOTE: The valve body can be removed for service without having to remove the transmission assembly. 
The valve body can be disassembled for cleaning and inspection of the individual components. (Refer to 21 
- TRANSMISSION/AUTOMATIC - 45RFENALVE BODY - DISASSEMBLY) 

1. Shift transmission into PARK. 

2. Raise vehicle. 

3. Disconnect wires at the solenoid and pressu re 
switch assembly 23 pin electrical connector. 

4. Position drain pan under transmission oil pan. 

5. Remove transmission oil pan. 

6. Remove the primary oil filter (1) from valve body. 

7. Remove bolts (1) attaching valve body to transmis
sion case. 

8. Lower the valve body and work the electrical con
nector out of transmission case. 

9. Separate the valve body from the transmission. 

Remove Primary Oil Filter 

1 - PRIMARY OIL FILTER 
2 - COOLER RETURN FILTER 
3 - COOLER RETURN FILTER BYPASS VALVE 
4 • VALVE BODY 
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DISASSEMBLY 
1. Remove the bolts (1) holding the solenoid and 

pressure switch assembly to the valve body. Do not 
remove the screws on the top of the solenoid and 
pressure switch assembly. 

2. Separate the solenoid and pressure switch assem
bly from the valve body. 

3. Remove the screw holding the detent spring (2) 
onto the va1ve body. 

4. Remove the detent spring (2) from the valve body. 

5. Remove the TRS selector plate (1) from the valve 
body and the manual valve. 

6. Remove the clutch passage seals (3) from the 
valve body, if necessary. 
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1 - LOW/REVERSE ACCUMULATOR 
2 - LOW/REVERSE SHUTTLE VALVE AND PLUG 
3 - UPPER VALVE BODY 
4 - MANUAL VALVE 
5 - SOLENOID SWITCH VALVE AND PLUGS 

Valve Body Components 

6 - OVERDRIVE ACCUMULATOR 
7 - UNDERDRIVE ACCUMULATOR 
8· 4C ACCUMULATOR 
9 - 2C ACCUMULATOR 

7. Remove the screws holding the accumulator cover onto the valve body. 

80882854 

8. Remove the accumulator springs and pistons (1, 6-9) from the valve body. Note which accumulator piston and 
spring belong in each location. 

9. Place the valve body on the bench with the transfer 
plate upward. #7 #5 

I~~j=~~t=~~~~~~n 

NOTE: The valve body contains seven check balls. 
The transfer plate must be placed upward to pre
vent losing the check balls when the transfer plate 
is removed from the valve body. 

10. Remove the screws holding the valve body to the 
valve body transfer plate. 

11. Remove the transfer plate from the valve body. 
Note the location of all check balls. 

12. Remove the check balls from the valve body. 

8Oc072f1 



DR ------ AUTOMATIC TRANSMISSION .. 545RFE .. SERVICE INFORMATION 

1 - LOW/REVERSE ACCUMULATOR 
2 - LOW/REVERSE SHUTTLE VALVE AND PLUG 
3 - UPPER VALVE BODY 
4 - MANUAL VALVE 
5 - SOLENOID SWITCH VALVE AND PLUGS 

Valve Body Components 

6 - OVERDRIVE ACCUMULATOR 
7 - UNDERDRIVE ACCUMULATOR 
8 - 4C ACCUMULATOR 
9 - 2C ACCUMULATOR 

21 .. 913 

808a2e54 

13. Remove the retainer securing the solenoid switch valve (5) from the valve body_ Remove the solenoid switch 
valve and plugs (5), the manual valve (4) and low reverse shuttle valve and plug (2). Tag each valve and plug 
combination with location information to aid in assembly. 
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CLEANING 

1 LOW/REVERSE ACCUMULATOR 
2 - LOW/REVERSE SHUTTLE VALVE AND PLUG 
3 - UPPER VALVE BODY 
4 - MANUAL VALVE 
5 - SOLENOID SWITCH VALVE AND PLUGS 

Valve Body Components 

6 - OVERDRIVE ACCUMULATOR 
7 - UNDERDRIVE ACCUMULATOR 
8 - 4C ACCUMULATOR 
9 - 2C ACCUMULATOR 

80882854 

Clean the valve housings, valves, plugs, springs, and separator plate with a standard parts cleaning solution only. 
Do not use gasoline, kerosene, or any type of caustic solution. 

Do not immerse any of the electrical components in cleaning solution. Clean the electrical components by wiping 
them off with dry shop towels only. 

Dry all except the electrical parts with compressed air. Make sure all passages are clean and free from obstructions. 
Do not use rags or shop towels to dry or wipe off valve body components. Lint from these materials can 
stick to valve body parts, interfere with valve operation, and clog filters and fluid passages. 
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INSPECTION 

1 - LOW/REVERSE ACCUMULATOR 
2 - LOW/REVERSE SHUTTLE VALVE AND PLUG 
3 - UPPER VALVE BODY 
4 - MANUAL VALVE 
5 - SOLENOID SWITCH VALVE AND PLUGS 

Valve Body Components 

6 - OVERDRIVE ACCUMULATOR 
7 - UNDERDRIVE ACCUMULATOR 
8 - 4C ACCUMULATOR 
9 - 2C ACCUMULATOR 

21 • 915 

80882e54 

NOTE: Only the INNER accumulator seal ring actually seals the pressure in the bore. The outer seal ring 
only serves to guide the piston in the bore. Gouges which do not extend past the inner seal ring (and have 
no raised edges, which could damage the guide ring) are acceptable. The machined accumulator bores 
often have a tiger-striped appearance. This is NORMAL and does NOT require replacement, as long as the 
bores are smooth in the inner seal ring area. 

Inspect all of the valve body mating surfaces for scratches, nicks, burrs, or distortion. Use a straightedge to check 
surface flatness. Minor scratches may be removed with crocus cloth using only very light pressure. 

Minor distortion of a valve body mating surface may be corrected by smoothing the surface with a sheet of crocus 
cloth. Position the crocus cloth on a surface plate, sheet of plate glass or equally flat surface. If distortion is severe 
or any surfaces are heavily scored, the valve body will have to be replaced. 

Inspect the valves and plugs for scratches, burrs, nicks, or scores. Minor surface scratches on steel valves and 
plugs can be removed with crocus cloth but do not round off the edges of the valve or plug lands. Maintaining 
sharpness of these edges is vitally important. The edges prevent foreign matter from lodging between the valves 
and plugs and the bore. 

Inspect all the valve and plug bores in the valve body. Use a penlight to view the bore interiors. Replace the valve 
body if any bores are distorted or scored. Inspect all of the valve body springs. The springs must be free of dis
tortion, warpage or broken coils. 

Trial fit each valve and plug in its bore to check freedom of operation. When clean and dry, the valves and plugs 
should drop freely into the bores. 
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Valve body bores do not change dimensionally with use. If the valve body functioned correctly when new, it will 
continue to operate properly after cleaning and inspection. It should not be necessary to replace a valve body 
assembly unless it is damaged in handling. 

Inspect all the accumulator bores in the valve body. Use a penlight to view the bore interiors. Replace the valve 
body if any bores are distorted or scored. Inspect all of the accumulator springs. The springs must be free of dis
tortion, warpage or broken coils. 

Inspect all the fluid seals on the valve body. Replace 
any seals that are cracked, distorted, or damaged in 
any way. These seals pass fluid pressure directly to 
the clutches. Any pressure leak at these points, may 
cause transmission performance problems. 

80b9a591 
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ASSEMBLY 

Valve Body Components 

1 - LOW/REVERSE ACCUMULATOR 
2 - LOW/REVERSE SHUTTLE VALVE AND PLUG 
3 - UPPER VALVE BODY 
4 - MANUAL VALVE 
5 - SOLENOID SWITCH VALVE AND PLUGS 

6 - OVERDRIVE ACCUMULATOR 
7 UNDERDRIVE ACCUMULATOR 
8 - 4C ACCUMULATOR 
9 - 2C ACCUMULATOR 

1. Lubricate valves and the housing valve bores with clean transmission fluid. 

2. Install solenoid switch valve and plugs (5) and manual valve (4) into the valve body. 

3. Install the retainers to hold each valve into the valve body. 

4. Install the valve body check balls into their proper 
locations. 

5. Position the separator and transfer plate onto the 
valve body. 

6. Install the screws to hold the transfer plate to the 
valve body. Tighten the screws to 6 N·m (50 in. 
Ibs.). 

21 . 917 

80c072f1 
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1 - LOW/REVERSE ACCUMULATOR 
2 - LOW/REVERSE SHUTILE VALVE AND PLUG 
3 - UPPER VALVE BODY 
4 - MANUAL VALVE 
5 - SOLENOID SWITCH VALVE AND PLUGS 

Valve Body Components 

6 - OVERDRIVE ACCUMULATOR 
7 - UNDERDRIVE ACCUMULATOR 
8 - 4C ACCUMULATOR 
9 - 2C ACCUMULATOR 

B08a2e54 

7. Install the accumulator pistons (1, 6-9) and springs into the valve body in the location from which they were 
removed. Note that all accumulators except the overdrive have two springs. The overdrive accumulator piston (6) 
has only one spring. 

8. Install the Low / Reverse shuttle valve, plug and retainer (2) into the valve body housing. 

9. Position the accumulator cover onto the valve body. 

10. Install the screws to hold the accumulator cover onto the valve body. Tighten the screws to 7 N·m (60 in. Ibs.). 
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11. Install the TRS selector plate (1) onto the valve 
body and the manual valve. 

12. Position the detent spring (2) onto the valve body. 

13. Install the screw to hold the detent spring (2) onto 
the valve body. Tighten the screw to 4.5 N·m (40 
in. Ibs.). 

14. Install new clutch passage seals (3) onto the 
valve body, if necessary. 

15. Install the solenoid and pressure switch assembly 
onto the valve body. 

16. Install the bolts (1) to hold the solenoid and pres
sure switch assembly onto the valve body. Tighten 
the bolts to 6 N·m (50 in. Ibs.). Tighten the bolts 
adjacent to the arrows cast into the bottom of the 
transfer plate first. 

8Oc07213 
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INSTALLATION 
1. Check condition of seals on valve body and the 

solenoid and pressure switch assembly. Replace 
seals if cut or worn. 

2. Place TRS selector plate in the PARK position. 

3. Place the transmission in the PARK position. 

4. Lubricate seal on the solenoid and pressure switch 
assembly connector with petroleum jelly. 

5. Position valve body in transmission and align the 
manual lever on the valve body to the pin on the 
transmission manual shift lever. 

6. Seat valve body in case and install one or two 
bolts to hold valve body in place. 

7. Tighten valve body bolts alternately and evenly to 
12 N·m (105 in. Ibs.) torque. 

S. Operate the external manual shift lever and 
ensure that the TRS selector plate moves correctly 
into all gear range positions. 

CAUTION: The primary oil filter seal MUST be fully 
installed flush against the oil pump body. DO NOT 
install the seal onto the filter neck and attempt to 
install the filter and seal as an assembly. Damage 
to the transmission will result. 

9. Install a new primary oil filter seal in the oil pump 
inlet bore. Seat the seal in the bore with the butt 
end of a hammer, or other suitable tool. 

10. Place replacement filter (1) in position on valve 
body and into the oil pump. 

11. Install screw to hold filter to valve body. Tighten 
screw to 4.5 N·m (40 in. Ibs.) torque. 

12. Connect the solenoid and pressure switch 23 pin 
electrical assembly connector. 

13. Install oil pan using silicone gasket sealer. Tighten 
pan bolts to 12 N·m (105 in. Ibs.) torque. 

14. Lower vehicle and fill transmission with Mopar® 
ATF +4. 

15. Check and adjust gearshift cable, if necessary. 

Remove Primary Oil Filter 

1 - PRIMARY OIL FILTER 
2 - COOLER RETURN FILTER 
3 - COOLER RETURN FILTER BYPASS VALVE 
4 • VALVE BODY 
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P0218-HIGH TEMPERATURE OPERATION ACTIVATED 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The DTC is intended as an informational DTC to aid the technician in determining the root cause of a customer 
dirveability issue. The DTC is also intended to alert the technician to determine if a cooling system malfunction has 
occurred or if an additional transmission air to oil cooler is needed to support the customers driving behavior . 

• When Monitored: 
Whenever the engine is running . 

• Set Condition: 
Immediately after a Overheat shift schedule is activated when the Transmission temperature exceeds 1270 C 
or 2600 F. 

Possible Causes 

HIGH TEMPERATURE OPERATION ACTIVATED 

TORQUE CONVERTER CLUTCH SLIPPING / NOT ACTIVATING 

OPERATING VEHICLE WITH TRANSMISSION IN LIMP-IN MODE FOR AN EXTENDED PERIOD OF TIME 

EXCESSIVE TIME IDLING IN GEAR 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. HIGH TEMPERATURE OPERATION 

This OTC is an informational DTC designed to aid the Technician in diagnosing shift quality complaints. 
This OTC indicates that the transmission has been operating in the "Overheat" shift schedule which may generate 
a customer complaint. 
The customer driving patterns may indicate the need for an additional transmission oil cooler. 
Verify proper Engine cooling system operation which would affect proper transmission operation. 
Verify proper torque converter clutch operation. 
With the scan tool, check the Event Data to help identify the conditions in which the OTC was set. 

If there are no possible causes remaining, view repair. 

Repair 
Repair the cause of transmission overheating. Refer to the Service Information for the proper repair 
procedure. Make sure to check for any Service Bulletins pertaining to this problem. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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Theory of Operation 
Friction element distress could result from an insufficient supply voltage to properly control the solenoids. To prevent 
this possibility, the battery voltage is monitored and the system is placed in logical limpMin if the battery voltage 
drops below the limit. 

• When Monitored: 
With the engine running and the PCM has requested the TIPM to activate the Transmission Control Output 
circuit. 

• Set Condition: 
If the battery voltage of the Transmission Output circuit(s) to the PCM is less than 10.0 volts for the period of 
15 seconds. Note: POS62 generally indicates a gradually falling battery voltage or a resistive connection(s) to 
the PCM. The DTC will also set if the battery voltage sensed at the PCM is less than 6.S-volts for 200ms or 
where the Transmission Output circuits are less than 7.2-volts for 200ms. 

Possible Causes 

RELATED CHARGING SYSTEM DTCS 

(Z133) GROUND CIRCUITS OPEN OR HIGH RESISTANCE 

(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT OPEN OR HIGH RESISTANCE 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. RELATED CHARGING SYSTEM DTCS 

With the scan tool, read the Engine DTCs. 

Are there any related Charging System DTCs also present? 

Yes »Refer to the Charging System category and repair any Engine Charging System DTCs, before testing 
DTC P0562. NOTE: After repairing the Engine Charging System DTCs, perform the Transmission Ver
ification test to verify the transmission control system was not damaged. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 2 

2. CHECK FOR TIPM OTCS 

NOTE: Generator, battery, and charging system must be fully functional before performing this test. 
With the scan tool, read TIPM DTCs. 

Are there any TIPM TCM Power Control circuit DTCs present. 

Ves »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 3 
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3. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 0 for this DTC? 

Yes »Go to 4 

No »Go to 7 

4. CHECKING (2133) GROUND CIRCUITS 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 

NOTE: Check connectors - Clean/repair as necessary. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per .. 
form diagnosis. 
Using a 12-volt test light connected to 12-volts, check the TCM (Z133) 
Ground circuits at the appropriate terminals of Miller tool #8815. 

NOTE: The test light must illuminate brightly. Compare the bright
ness to that of a direct connection to the battery. 

Does the test light illuminate brightly for all of the Ground cir
cuits? 

Yes »Go to 5 

r\ 9+ 

No »Repair the (Z133) Ground circuit(s) for an open or high resistance. 
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Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLE/ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

5. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Transmission SolenoidrrRS Assembly harness connec
tor. 
Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 
Using a 12-volt test light connected to ground, check all (T16) Trans
mission Control Output circuits at the Transmission SolenoidrrRS 
Assembly harness connector and the appropriate terminals of Miller tool 
#8815. 

NOTE: The (T16) Transmission Control Output circuit branches off 
to both Transmission SolenoidlTRS Assembly and the PCM. 

Does the test light illuminate brightly while cycling on and off 
on all (T16) Transmission Control Output circuits? 

Yes »Go to 6 

No »Repair the (T16) Transmission Control Output circuit for an 
open or high resistance. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLElAUTOMATIC • 
68RFE - STANDARD PROCEDURE) 
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6. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the TIPM C10 harness connector. 
Measure the resistance of the (T16) Transmission Control Output circuit 
between the T1PM C10 harness connector and both the Transmission 
SolenoidlTRS Assembly harness connector and the appropriate termi
nals of Miller tool #8815. 

Is the resistance above 5.0 ohms on any circuit? 

Yes »Repair the (T16) Transmission Control Output circuit for an 

No 

open or high resistance. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLElAUTOMATIC-
68RFE ~ STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage. or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace and pro
gram the PCM per the Service Information. With the scan 
tool, perform Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLElAUTOMATIC-
68RFE - STANDARD PROCEDURE) 

7. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
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Using the schematics as a guide. inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
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With the scan tool, check the Event Data to help identify the conditions in which the. DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 
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Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0602-CONTROL MODULE PROGRAMMING ERROR/NOT PROGRAMMED 
For a complete wiring diagram Refer to Section 8W 

Theory of Operation 
The controller is programmed during manufacturing with generic software to facilitate testing. However, generic soft
ware does not have the proper calibrations to control a transmission in a vehicle. The check for generic software is 
made at power-up. If generic software is found, the MIL will light immediately and the MIL will stay on even if the 
fault is cleared, until the proper software is installed. Note: Transmission will be placed in limp-in mode . 

• When Monitored: 
Check for generic software is made at power-up 

• Set Condition: 
If generic software is found, the MIL will light immediately. This DTC is designed to inform the technician that 
the controller still has generic software installed. 

Possible Causes 

TCM - PROGRAMMING ERROR 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CONTROL MODULE PROGRAMMING ERROR 

NOTE: Controller is programmed with generic software and will not allow the correct vehicle Powertrain 
management. 
With the scan tooL 
Record the vehicles controller part number. 
Select Use Controller Part Number under the Flash Tab. 
Flash the controller with the correct software. 

Verify the controller flashed successfully. 

Test Complete 
Perlorm 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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P0604-INTERNAL CONTROL MODULE RAM 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
After the controller is reset (ignition turned to the RUN position), the microprocessor checks the integrity of each 
RAM location by writing to it and reading back from it. The read value should be same as value written . 

• When Monitored: 
One time after the controller is reset (ignition turned to the RUN position) . 

• Set Condition: 
Whenever the Transmission Control Module (TCM) detects an internal controller problem. 

POWER OR GROUND CIRCUIT 

TRANSMISSION CONTROL MODULE 

Possible Causes 

Always perform the Pre·Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 .. TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK WIRING AND CONNECTORS FOR INTERMITTENT OPERATION 

Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to aU power and ground circuits. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Buttetins that may apply. 

Were there any problems found? 

Ves »Repair the power and/or ground circuits to the TCM as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the TCM per the Service Information. With the scan tool, perform Quick, Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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P0605-INTERNAL CONTROL MODULE ROM 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
After the controller is reset (ignition turned to the RUN position) the microprocessor checks the integrity of the pro
gram memory (ROM). A checksum is calculated by adding all used bytes in the program memory. The sum should 
be the same as a known constant stored in the program memory . 

• When Monitored: 
One time after the controller is reset (ignition turned to the RUN position) . 

• Set Condition: 
Whenever the Transmission Control Module (TCM) detects an internal controller problem. 

POWER OR GROUND CIRCUIT 

TRANSMISSION CONTROL MODULE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONfTRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK WIRING AND CONNECTORS FOR INTERMITIENT OPERATION 

Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and ground circuits. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair the power and/or ground circuits as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the TCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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P0613-INTERNAL TeM 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The internal Watchdog (WD) is a separate hardware circuit that continuously monitors the microprocessor. To insure 
the proper operation of the Transmission controller the watchdog must receive a signal from the microprocessor 
within a specific time window (14 msec ± 1 msec) to prevent a system shutdown after a short delay (570 msec). 
The microprocessor periodically tests the WD's ability to provide this shutdown function using a three phase test; 

1) Send the signal too late > 15 msec 

2) Send the signal too early < 13 msec 

3) Delay test < 590 msec 

If the watchdog input signal arrives too early or too late, the Watchdog Fault line will go low and the watchdog delay 
will start to time out. The delay will be reset by the correct timing of watchdog signal sent during subsequent oper
ations. 

The Delay Test checks the delay time out. The Delay Monitor line is pulled low, which forces the delay to start timing 
out. At the end of the delay time the Transmission Relay will be turned off. The delay test, upon detection of the 
relay turning off, will immediately turn the relay back on before shutdown can occur . 

• When Monitored: 
1) One time after the controller is reset (ignition turned to the RUN position) and every 60 seconds thereafter. 
The Delay Test is executed after a reset only. 
2) 2 seconds after an invalid test. 

• Set Condition: 
If either of the following conditions occur 3 times: 
1) The watchdog fault line remains high after the period has elapsed for the too early - too late watchdog test. 
2) The Transmission Control Output remains on after the watchdog delay expired. 

POWER OR GROUND CIRCUIT 

TRANSMISSION CONTROL MODULE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONrrRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK THE WIRING AND CONNECTORS 

Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and ground circuits. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair the power andlor ground circuits as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the TCM per the Service Information. With the scan tool. perform Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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P0706-TRANSMISSION RANGE SENSOR RA1-IONALITY 
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Theory of Operation 
The T41 (C1). T42 (C2). T3 (C3). T1 (C4). T2 (C5) Signal circuits communicate the shift lever position to the Trans
mission Control System. Each circuit is terminated at the transmission by a switch (TRS). Each switch can be either 
open or closed, depending on the shift lever position. The PCM can decode this information and determine the shift 
lever position. 

Each shift lever position has it own unique combination of closed and open switches. This is called a PRNDL code. 
There are 5 switches, therefore: there are many possible combinations of open and closed switches (codes). There 
are 8 valid codes: two for neutral, one for each other gear position (3), and three temporary (transition zone) codes. 
The remainder of the codes should never occur, these are called invalid codes . 

• When Monitored: 
Continuously with the ignition on . 

• Set Condition: 
The DTC will set if the controller detects an invalid PRNDL code which lasts for more than 0.042 seconds. 

TRS SIGNAL CIRCUIT OPEN 

TRS SIGNAL CIRCUIT SHORT TO GROUND 

TRS SIGNAL CIRCUIT SHORT TO VOLTAGE 

METAL DEBRIS IN OIL PAN 

TRANSMISSION RANGE SENSOR 

POWERTRAIN CONTROL MODULE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

SHIFT LEVER ERROR CODES 

ERROR CODE SWITCH STUCK POSITION 

1 T41 (C1) OPEN 

2 T41 (C1) CLOSED 

3 T42 (C2) OPEN 

4 T42 (C2) CLOSED 

5 T3 (C3) OPEN 

6 T3 (C3) CLOSED 

7 T1 (C4) OPEN 

8 T1 (C4) CLOSED 

9 T2 (C5) OPEN 

10 T2 (C5) CLOSED 

11 TOW/HAUL OPEN 

12 TOW/HAUL CLOSED 

TRS SWITCH STATES 

PARK TMP 1 REV TMP2 Nl N2 TMP3 D 

T4l (Cl) CLOSED OPEN OPEN OPEN CLOSED CLOSED OPEN OPEN 

T42 (C2) CLOSED CLOSED CLOSED CLOSED CLOSED CLOSED CLOSED OPEN 

T3 (C3) OPEN OPEN OPEN CLOSED CLOSED CLOSED CLOSED CLOSED 

T1 (C4) OPEN OPEN OPEN OPEN OPEN CLOSED CLOSED CLOSED 

T2 (C5) CLOSED CLOSED OPEN OPEN OPEN OPEN OPEN OPEN 
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Diagnostic Test 

1. CHECK TO SEE IF P0706 DTC IS CURRENT 

With the scan tool, perform the Shift Lever Position Test. 

Select the test outcome from the following: 

Test passes: 
Go to 6 

Test fails with Error Code: 
Go to 2 

Test fails without Error Code: 
Perform the Gearshift Adjustment Procedure per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

2. CHECK THE TRANSMISSION SOLENOIDITRS ASSEMBLY 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the scan tool, perform the Shift Lever Position Test. 
When the scan tool instructs you to put the Gear Selector in a particular position, you must do so using the selector 
switch on the Transmission Simulator. 
The LED for the gear position in question must be illuminated on the Transmission Simulator prior to pressing 
"ENTER" on the scan tool. 

NOTE: When the scan tool requests the % off button be depressed, you must use the TOW/HAUL button 
in the vehicle or you will fail the Shift Lever Position Test with an error code 11 or OD-TOW/HALL STUCK 
OPEN. 

NOTE: If the Shift Lever Position test fails, make sure to note the identification of the TRS Signal circuit for 
future reference. 

Did the Shift Lever Position test pass? 

Yes »Remove the Oil Pan and Main Valve Body Assembly per the Service Information. Check for metal debris 
on top of the SolenoidfTRS Assembly and the manual valve code plate. If debris is present, determine 
the cause of the debris and repair the transmission as necessary. If no problems are found, replace the 
Transmission SolenoidfTRS Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 3 
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3. TRS SIGNAL CIRCUIT OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM harness connectors and install Miller tool #8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the PCM harness connectors will damage 
the PCM terminals resulting in poor terminal to pin connection. Install Miller tool #8815 to perform diagno
sis. 
Measure the resistance of the identified (T1, T2, T3, T 41, or T 42) TRS Signal circuit, from the Transmission Sole
noidlTRS Assembly harness connector to the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the identified (T41 , T42, T3, T1, or T2 (C1-C5) TRS Signal circuit for an open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 4 

4. TRS SIGNAL CIRCUIT SHORT TO GROUND 

Measure the resistance between ground and the identified (T41 , T42, T3, T1, or T2 (C1-C5) TRS Signal circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the identified (T41 , T42, T3, T1, or T2 (C1-C5) TRS Signal circuit for a short to ground. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 5 

5. TRS SIGNAL CIRCUIT SHORT TO OTHER CIRCUITS 

Measure the resistance between the identified (T1, T2, T3, T41, or T42) TRS Signal circuit and all other circuits in 
the Transmission SolenoidfTRS Assembly harness connector. 

Is the resistance below 100k ohms between the identified (T41, T42, T3, T1, or T2 (C1-C5) TRS Signal 
circuit and any other circuit(s) in the Transmission SolenoidlTRS Assembly harness connector? 

Yes »Repair the identified (T41 , T42, T3, T1, or T2 (C1-C5) TRS Signal circuit for a short to other circuit(s). 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

6. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wiring and connectors while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0711-TRANSMISSION TEMPERATURE SENSOR PERFORMANCE 
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Theory of Operation 
The Transmission Temperature Sensor is a variable resistor that changes with temperature, or otherwise known as 
a thermister. The temperature of the transmission fluid can affect a variety of electronically controlled transmission 
operations such as shift quality, torque converter clutch engagement, and when and/or if certain 08DII or system 
self-diagnostic test are performed. The Powertrain Control Module (PCM) substitutes a calculated transmission tem
perature value if a fault is detected in the Transmission Temperature Sensor circuit. 

• When Monitored: 
Continuously with the ignition on and engine running . 

• Set Condition: 
This DTC will set when the desired transmission temperature does not reach a normal operating temperature 
within a given time frame. lime is variable due to ambient temperature. Approximate times are starting tem
perature to warm up time: (-400 F / -400 C - 35 min) (-20° F / -280 C - 25 min) (200 F / -6.60 C - 20 min) (600 

F / 15.5 0 C - 10 min) 

RELATED DTCS PRESENT 

TRANSMISSION TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. DETERMINE IF RELATED DTCS ARE PRESENT 

With the scan tool, read DTCs. 

Are there any other Transmission Temperature Sensor DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DrC? 

Yes »Go to 3 

No »Go to 4 

3. TRANSMISSION TEMPERATURE SENSOR 

Turn the ignition off to the lock position. 

Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 

Ignition on, engine not running. 
With the Transmission Simulator, turn the Input/Output switch to OFF. 
With the scan tool, monitor the TRANS TEMP VOLTS while turning the Thermistor Voltage switch to all three posi
tions on the Transmission Simulator. 
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Compare the scan tool readings to the voltage readings listed on the Transmission Simulator. 

Do the readings on the scan tool match the Transmission Simulator readings :t 0.2 volts? 

Yes »Replace Transmission SolenoidfTRS Assembly per the Service Infonnation. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace and program the PCM per the Service Information. With the scan tool, perform Quick 
Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

4. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The Transmission Temperature Sensor is a variable resistor that changes with temperature, or otherwise known as 
a thermister. The temperature of the transmission fluid can affect a variety of electronically controlled transmission 
operations such as shift quality, torque converter clutch engagement, and when and/or if certain 08DII or system 
self-diagnostic test are performed. The Powertrain Control Module (PCM) substitutes a calculated transmission tem
perature value if a fault is detected in the Transmission Temperature Sensor circuit. 

• When Monitored: 
Continuously with the ignition on and engine running. 

• Set Condition: 
The DTC will set when the monitored Temperature Sensor voltage drops below 0.078 volts for the period of 
0.45 seconds. 

Possible Causes 

RELATED DTCS PRESENT 

(T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

TRANSMISSION TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, read OTCs. 

Are there any line pressure sensor or throttle position sensor DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTes. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 3 

No »Go to 5 

3. TRANSMISSION TEMPERATURE SENSOR 

Turn the ignition off to the lock position. 

Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 

Ignition on, engine not running. 

With the Transmission Simulator, turn the Input/Output switch to OFF. 

With the scan tool, monitor the Transmission Temperature voltage while turning the Thermistor Voltage switch to all 
three positions on- the Transmission Simulator. 
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Compare the scan tool readings with the numbers listed on the Transmission Simulator. 

Do the readings on the Transmission Simulator match the scan tool readings :t 0.2 volts? 

Yes »Replace Transmission SolenoidlTRS Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 4 

4. CHECK THE (T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO 
GROUND 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 

NOTE: Check connectors - Clean/repair as necessary. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance between ground and the (T54) Transmission 
Temperature Sensor Signal circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T54) Transmission Temperature Sensor Signal 

No 

circuit for a short to ground. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 
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Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

5. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The Transmission Temperature Sensor is a variable resistor that changes with temperature, or otherwise known as 
a thermister. The temperature of the transmission fluid can affect a variety of electronically controlled transmission 
operations such as shift quality, torque converter clutch engagement, and when and/or if certain OBDII or system 
self-diagnostic test are performed. The Powertrain Control Module (PCM) substitutes a calculated transmission tem
perature value if a fault is detected in the Transmission Temperature 'Sensor circuit. 

• When Monitored: 
Continuously with the ignition on and engine running . 

• Set Condition: 
The DTC will set when the monitored Temperature Sensor voltage rises above 4.94 volts for the period of 0.45 
seconds. 

Possible Causes 

RELATED DTCS PRESENT 

(T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT SHORT TO OTHER CIRCUITS 

TRANSMISSION TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. DETERMINE IF RELATED OTCS ARE PRESENT 

With the scan tool, read DTCs. 

Are there any line pressure sensor DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 3 

No »Go to 5 

3. TRANSMISSION TEMPERATURE SENSOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the Transmission Simulator, turn the Input/Output switch to OFF. 
With the scan tool, monitor the Transmission Temperature voltage while turning the Thermistor Voltage switch to all 
three positions on the Transmission Simulator. 
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Compare the scan tool readings with the numbers listed on the Transmission Simulator. 

Do the readings on the Transmission Simulator match the scan tool readings :t 0.2 volts? 

Yes »Replace Transmission SolenoidlTRS assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 4 

4. CHECK THE (T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO 
ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM harness connectors. 
Measure the resistance between the (T54) Transmission Temperature 
Sensor Signal circuit and all other circuits in the Transmission Solenoidl 
TRS Assembly harness connector. 

Is the resistance below 5.0 ohms between the (T54) Transmis
sion Temperature Sensor Signal circuit and any other circuit(s) 
in the Transmission SolenoidlTRS Assembly harness connec
tor? 

Yes »Repair the Transmission Temperature Sensor Signal circuit 
for a short to another circuit(s). 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 

23 

81b2e5c9 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

5. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The Transmission Temperature Sensor is a variable resistor that changes with temperature, or otherwise known as 
a thermister. The temperature of the transmission fluid can affect a variety of electronically controlled transmission 
operations such as shift quality, torque converter clutch engagement, and when and/or if certain OBDII or system 
self-diagnostic test are performed. The Powertrain Control Module (PCM) substitutes a calculated transmission tem
perature value if a fault is detected in the Transmission Temperature Sensor circuit. 

• When Monitored: 
Continuously with the ignition on and engine running . 

• Set Condition: 
The DTC will set when the monitored Temperature Sensor voltage fluctuates or changes abruptly within a pre
determined period of time. 

RELATED DTCS PRESENT 

TRANSMISSION TEMPERATURE SENSOR 

POWERTRAIN CONTROL MODULE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS· 
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, read DTCs. 

Are there any line pressure sensor or throttle position sensor DTCs present? 

Yes »Refer to the Transmission category .and perform the appropriate symptom. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read OTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DrC? 

Yes »Go to 3 

No »Go to 4 

3. TRANSMISSION TEMPERATURE SENSOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulatort Miller tool #8333. 
Ignition on, engine not running. 
With the Transmission Simulator, turn the Input/Output switch to OFF. 
With the scan tool, monitor the Transmission Temperature voltage while turning the Thermistor Voltage switch to all 
three positions on the Transmission Simulator. 
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Compare the scan tool readings with the numbers listed on the Transmission Simulator. 

Do the readings on the Transmission Simulator match a non-fluctuating scan tool reading :t 0.2 volts? 

Yes »Replace the Transmission SolenoidrrRS Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

4. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore. the integrity of this data is verified through 
the following checks: 

1) When in gear, if the gear ratio does not compare to a known gear ratio, the corresponding in-gear trouble code 
is set (DTCs P0729 and P0731-36). 

2) An excessive change in input or output speeds indicating signal intermittent which will result in the DTCs P0716 
and/or P0721 being set. 

3) If the common speed sensor ground circuit is lost, both sensor inputs will read the signal from the input speed 
sensor at idle in neutral. Since the input speed sensor reads 60 teeth from the input clutch hub and the output 
speed sensor reads 30 teeth from the park gear, the result is an apparent speed ratio of 1:2 and may cause the 
DTC P1794 to set when at a stop . 

• When Monitored: 
The transmission gear ratio is monitored continuously while the transmission is in gear. 

• Set Condition: 
If there is an excessive change in input rpm in any gear. This DTC can take up to five minutes of problem 
identification before illuminating the MIL. 

Possible Causes 

(T52) INPUT SPEED SENSOR SIGNAL CIRCUIT OPEN 

(T13) SPEED SENSOR GROUND CIRCUIT OPEN 

(T52) INPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(T13) SPEED SENSOR GROUND CIRCUIT SHORT TO GROUND 

(T52) INPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 

(T13) SPEED SENSOR GROUND CIRCUIT SHORT TO VOLTAGE 

INPUT SPEED SENSOR 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONlTRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF THE DTC IS CURRENT 

Start the engine in park. 
With the scan tool, monitor the Input Speed Sensor rpm. 

Is the Input Speed Sensor rpm below 400 rpm? 

Yes »Go to 2 

No »Go to 9 

2. INPUT SPEED SENSOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the Transmission Simulator, set the selector switch to 3000/1000 and the Input/Output switch to ON. 
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With the scan tool, monitor the Input and Output Speed Sensor rpm. 

Does the Input speed read 3000 rpm and the Output speed read 1000 rpm ± 50 rpm? 

Ves »Replace the Input Speed Sensor per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 3 

3. CHECK THE (T52) INPUT SPEED SENSOR SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 

NOTE: Make sure to leave the Speed Sensor, Transmission Sole
noidfTRS Assembly, and Line Pressure Sensor harness connectors 
disconnected. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 

[:J 
,~~K 

--

Ignition on, engine not running. 
With the scan tool in TIPM, actuate the Transmission. 
Measure the voltage of the (T52) Input Speed Sensor Signal circuit. 

Is the voltage above 0.5 volts? 

Yes »Repair the (T52) Input Speed Sensor Signal circuit for a 
short to voltage. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 4 
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4. CHECK THE (T13) SPEED SENSOR GROUND CIRCUIT FOR A SHORT TO VOLTAGE 

With the scan tool in TIPM, actuate the TCM output. 

8 

15 

23 

30 

38 

~ID 

~:~ 

8162cb12 

Measure the voltage of the (T13) Speed Sensor Ground circuit. 

-Is the voltage above 0.5 volts? 
v ~ID 

Yes »Repair the (T13) Speed Sensor Ground circuit for a short to 

No 

voltage. 
Perform 68RFE TRANSMISSION VERI FICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 
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5. CHECK THE (T52) INPUT SPEED SENSOR SIGNAL CIRCUIT FOR AN OPEN 

With the scan tool in TIPM, stop the actuation the TCM output. 
Turn the ignition off to the lock position. 
Measure the resistance of the (T52) Input Speed Sensor Signal circuit 
between the Input Speed Sensor harness connector and the appropri
ate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T52) Input Speed Sensor Signal circuit for an 
open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 6 

[] 

9 

16 

24 
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6. CHECK THE (T13) SPEED SENSOR GROUND CIRCUIT FOR AN OPEN 

Measure the resistance of the (T13) Speed Sensor Ground circuit 
between the Input Speed Sensor harness connector and the appropri
ate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T13) Speed Sensor Ground circuit for an open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 7 
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7. CHECK THE (T52) INPUT SPEED SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the Input Speed Sensor 
Signal circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T52) Input Speed Sensor Signal circuit for a 
short to ground. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 8 
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8. CHECK THE (T13) SPEED SENSOR GROUND CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T13) Speed Sensor 
Ground circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T13) Speed Sensor Ground circuit for a short to 
ground. 
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Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
" ,e 

Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 
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9. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identity the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0721-0UTPUT SPEED SENSOR CIRCUIT PERFORMANCE 
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Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
the following checks: 

1) When in gear, if the gear ratio does not compare to a known gear ratio, the corresponding in-gear trouble code 
is set (DTCs P0729 and P0731- P0736). 

2) An excessive change in input or output speeds indicating signal intermittent will result in codes P0716 and/or 
P0721 being set. 

3) If the common speed sensor ground circuit is lost, both sensor inputs will read the signal from the input speed 
sensor at idle in neutral. Since the input speed sensor has 60 teeth and the output speed sensor has 30 teeth, this 
results in a an apparent speed ratio of 1:2 and may cause the DTC P1794 to set 

• When Monitored: 
The transmission gear ratio is monitored continuously while the transmission is in gear . 

• Set Condition: 
If there is an excessive change in output rpm in any gear. This DTC can take up to five minutes of problem 
identification before illuminating the MIL. 

Possible Causes 

(T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT OPEN 

(T13) SPEED SENSOR GROUND CIRCUIT OPEN 

(T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(T13) SPEED SENSOR GROUND CIRCUIT SHORT TO GROUND 

(T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 

(T13) SPEED SENSOR GROUND CIRCUIT SHORT TO VOLTAGE 

OUTPUT SPEED SENSOR 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 • TRANSMIS· 
SIONITRANSAXLEIAUTOMATIC - 68RFE • STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK TO SEE IF DTC P0721 IS CURRENT 

Turn the ignition off to the lock position. 

CAUTION: Properly support the vehicle and raise all drive wheels off the ground. 
Release the parking brake. 
Start the engine in park. 
Place the transmission gear selector in drive, release foot from brake. 

WARNING: Be sure to keep hands and feet clear of rotation wheels. 
With the scan tool, monitor the Output Speed Sensor rpm. 

Is the Output Speed Sensor rpm below 100 rpm? 

Yes »Go To 2 

No »Go To 9 
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2. OUTPUT SPEED SENSOR 

Turn the ignition off to the tock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 
WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the Transmission Simulator, set the selector switch to 3000/1000 and the Input/Output switch to ON. 
With the scan tool, monitor the Input and Output Speed Sensor rpm 

Does the Input Speed read 3000 rpm and the Output Speed read 1000 rpm, :t 50 rpm? 

Yes »Replace the Output Speed Sensor per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSrONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go To 3 

3. CHECK THE (T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM harness connectors and connect Miller special tool 
#8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller special tool #8815 
to perform diagnosis. 
Measure the resistance of the (T14) Output Speed Sensor Signal circuit 
from the Output Speed Sensor harness connector to the appropriate 
terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T14) Output Speed Sensor Signal circuit for an 
open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXlElAUTOMATIC -
68RFE - STANDARD PROCEDURE) 
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4. CHECK THE (T13) SPEED SENSOR GROUND CIRCUIT FOR AN OPEN 

Measure the resistance of the (T13) Speed Sensor Ground circuit from 
the Output Speed Sensor harness connector to the appropriate terminal 
in the Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Ves »Repair the (T13) Speed Sensor Ground circuit for an open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go To 5 
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5. CHECK THE (T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T14) Output Speed 
Sensor Signal circuit. 

Is the resistance below 5.0 ohms? 

Ves »Repair the (T14) Output Speed Sensor Signal circuit for a 
short to ground. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go To 6 
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6. CHECK THE (T13) SPEED SENSOR GROUND CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T13) Speed Sensor 
Ground circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T13) Speed Sensor Ground circuit for a short to 
ground. 
Periorm 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go To 7 
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7. CHECK THE (T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 

Ignition on, engine not running. 
With the scan tool in TIPM, actuate the rCM output. 
Measure the voltage of the (T14) Output Speed Sensor Signal circuit. 

Is the voltage above 0.5 volts? 

Ves »Repair the (T14) Output Speed Sensor Signal circuit for a 
short to voltage. 
Periorm 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 
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8. CHECK THE (T13) SPEED SENSOR GROUND CIRCUIT FOR A SHORT TO VOLTAGE 

With the scan tool in TI PM I actuate the TCM output. 
Measure the voltage of the (T13) Speed Sensor Ground circuit. 

Is the Yoltage above 0.5 yolts? 

Yes »Repair the (T13) Speed Sensor Ground circuit for a short to 
voltage. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC-
68RFE - STANDARD PROCEDURE) 

~ 
,~ 

-

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found. replace the PCM 
per the Service Information. With the scan tool, perform 
QUICK LEARN. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLElAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

9. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

1 

9 

16 

24 

31 

.... OA-

INPUT IPI!I!O 
(RFeIRU!) 

3( 

.~: .... 0("0000 

O(H 00000 

00 0000 

000 0000 

PCllPlNOUT 

BOX88tS 

USing the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
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With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE ~ STANDARD PROCEDURE) 

No »Test Complete. 
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P0729-GEAR RATIO ERROR IN 6TH 
For a complete wiring diagram Refer to Section 8W 

Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
the following checks: 

NOTE: Various Gear Ratio Error DTCs will set only if the transmission slips after first achieving the correct 
ratio. Therefore, a transmission with no drive (or reverse) may not set any Gear Ratio Error DTC because it 
never achieves a correct gear ratio. 

1) Once in a particular gear, if the gear ratio varies from the correct gear ratio, the corresponding in-gear trouble 
code is set (DTCs P0729 and P0731 ~36). 

2) An excessive change in input or output speeds indicating signal intermittent will result in the DTCs P0716 and/or 
P0721 being set. 

3) If the common speed sensor ground circuit is lost, both sensor inputs will read the pulses from the input speed 
sensor when at a stop in neutral. Since the input speed sensor reads 60 teeth from the input clutch hub and the 
output speed sensor reads 30 teeth from the park gear, the result is an apparent speed ratio of 1:2 and may cause 
the DTC P1794 to set. 

• When Monitored: 
Continuously with the ignition on, engine running, and after the transmission achieves the correct gear ratio. 

• Set Condition: 
If the ratio of the Input rpm to the Output rpm does not match the current gear ratio. This DTC can take up to 
five minutes of problem identification before illuminating the MIL. 

Possible Causes 

LOW FLUID LEVEL 

INPUT SPEED SENSOR OR WIRING 

VALVE BODY ACCUMULATOR COVER FAILED 

CUT 00 OR 2C ACCUMULATOR SEAL 

CRACKED 00 OR 2C ACCUMULATOR PISTON 

BROKEN OR MISSING 00 BLEED ORIFICE IN MAIN VALVE BODY 

CUT 2C TOWER SEAL 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

CUT OR MISSING NO.5, NO.6, OR NO.7 CHECK BALL 

WORN SOLENOID SWITCH VALVE OR PLUGS 

CUT 00 OR 2C PISTON SEAL 

STUCK MAIN REGULATOR VALVE 

BURNED 00 OR 2C CLUTCH 

BROKEN OR MISSING 2C BLEED ORIFICE IN 2C/4C RETAINER 

BROKEN REACTION SHAFT SUPPORT SEAL RING 

POOR MACHINING ON PUMP VALVE BODY FACE 

LOOSE / MISSING DRIBBLER ORIFICE ASSEMBLY IN REACTION SHAFT SUPPORT 

CRACKED / LOOSE / MISSING OD/REVERSE PISTON BLEED ORIFICE 

FAILED 00 SHAFT 

FAILED REVERSE ANNULUS GEAR SPLINE 

FAILED REVERSE CARRIER HUB SPLINE 

FAILED REVERSE SUN GEAR SPLINE TO REACTION CARRIER 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONfTRANSAXLElAUTOMATIC - 68RFE .. STANDARD PROCEDURE) 



DR -----AUTOMATIC TRANSMISSION - 68RFE - ELECTRICAL DIAGNOSTICS 21· 961 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, check for other transmission DTCs 
If any of these DTCs are present, perform their respective tests first. 

Are there any Transmission solenoid, line pressure, speed sensor, and/or loss of prime DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom(s). If any of these DTCs are 
present, they may cause a Speed Ratio Error. Perform the test for P0944 first if it is present. 

No »Go to 2 

2. CHECK THE EVENT DATA 

With the scan tool, read and record the Event Data. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

Does the Event Data display information for the DTC P0729? 

Ves »Go to 4 

No »Go to 3 

3. CHECK THE TARGET GEAR 

In the Event Data recorded earlier, does the Event Data show the DTC P1790, with Target gear = 6th, or 
with both the 2C and 00 clutches applying? 

Ves »Go to 4 

No »Go to 6 

4. CHECK INPUT RPM 

In the Event Data recorded earlier, does the Input rpm read zero? 

Yes »Refer to the Transmission category and perform the diagnostiC procedure for P0716-lnput Speed Sensor 
Circuit Performance. Diagnose the DTC as if it is set and current. 

No »Go to 5 

5. CHECK LINE PRESSURE READING 

In the Event Data recorded earlier, is the line pressure reading more than 1 0 psi below the desired line 
pressure reading? 

Ves »Remove the Transmission Oil pan and check the Transmission Oil filter for improper installation or 
plugged. if Primary oil filter is OK, check the main regulator valve in pump. If excessive debris is in the 
oil pan, check clutches and repair as necessary. Refer to the Service Information for proper repair pro
cedures. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 6 
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6. CHECK TRANSMISSION FOR SLIPPAGE 

Erase DTCs and road test the vehicle. 
Check the transmission operation in reverse and all forward gears. 

During the road test, was there any obvious slippage noted in any gear, or did the transmission fail to 
make a 1·2 upshift? 

Yes »Go to 8 

No »Go to 7 

7. CHECK IF THE DTC RESETS 

With the scan tool, check for Transmission DTCs after the road test. 

Did the DTC P0729 reset? 

Yes »Go to 8 

No »Test Complete. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

8. CHECK INTERNAL TRANSMISSION 

Remove the Transmission Oil Pan and Valve Body, per the Service Information, and check for the following: 

• Excessive clutch and or metal debris in the oil pan. 
• If the accumulator cover is intact and the 2C tower seal is not cut or split. 
• 00 and 2C accumulator pistons for cracks or cut seals. 
• Solenoid Switch Valve and its plugs for stickiness or wear. 

• Cut or missing No.5, No.6, or No.7 check ball. 
• 00 bleed orifice (on top of the main valve body) is intact. 

• Air check the 00 and 2C hydraulic clutch circuits for excessive leakage. Refer to the Service information. 

NOTE: Both the 00 and 2C hydraulic clutch circuits contain a small bleed orifice. A small amount of air 
leakage is considered normal. The 00 hydraulic clutch circuit bleed orifice connects to the Reverse input 
clutch hydraulic cavity. A small amount of air leakage into the Reverse hydraulic clutch circuit is considered 
normal. 

Were there any problems found? 

Yes »Repair as necessary. Refer to the Service Information for proper repair procedures. 

NOTE: It the 00 or 2C clutch has failed but no obvious cause is found (such as a cut piston seal, broken 
seal ring, stuck regulator valve or any other items listed above) replace the Transmission SolenoidlTRS 
Assembly in addition to any necessary internal repairs. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 9 

9. CHECK ROAD TEST RESULTS 

During the road test, were Reverse, 1st, 2nd, and 3rd gears OK, but the transmission slipped in 4th, 5th, 
and 6th gears? 

Yes »Go to 10 

No »Go to 11 
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10. CHECK THE 00 SHAFT AND REVERSE CARRIER SPLINE 

Remove the Transmission per the Service Information and inspect the 00 shaft and its spline to the reverse carrier 
hub. 

Were there any problems found? 

Yes »Repair as necessary. Refer to the Service Information for proper repair procedures. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Disassemble and inspect the input clutch assembly. Check the 00 and Reverse clutch seals, discs, and 
bleed orifice (in the OD/Reverse clutch piston) and repair as necessary per the Service Information. 

NOTE: If the 00 clutch has failed but no obvious cause is found (such as a cut piston seal, broken seal 
ring, stuck regulator valve, etc.), replace the Transmission SolenoidlTRS Assembly in addition to any other 
necessary repairs. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

11. CHECK FOR FAILED REVERSE GEARSET SPLINES 

Working through the windows in the bottom of the case, check for a failed Reverse Sun or Annulus gear spline as 
follows: 
1) Hold the Transmission Output Shaft by holding the Transmission Manual Lever in the park position. 
2) Apply the 4C clutch using 30-40 psi shop air at the apply port in the center bulkhead. (Refer to 21 - TRANS
MISSIONITRANSAXLE/AUTOMATIC - 68RFE - DIAGNOSIS AND TESTING) 
3) Attempt to rotate the input annulus gear and drive shell (the drum that encloses the two rearmost gearsets). 

NOTE: Due to the overrunning clutch, the gear and drive shell normally rotates in one direction only. 

Can the drive shell be rotated? 

Yes »Repair internal transmission as necessary per the Service Information. Check the reverse annulus gear 
spline to the input carrier, and the reverse sun gear spline to the reaction carrier hub. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace Transmission SolenoidlTRS Assembly per the Service Information and Perform 68RFE TRANS-
MISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 68RFE -
STANDARD PROCEDURE). 

NOTE: If continued slippage is noted in 2nd and/or 6th gear during the verification test, remove the trans
mission and inspect the 2C clutch and repair as necessary per the Service Information. 
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P0731-GEAR RATIO ERROR IN 1ST 
For a complete wiring diagram Refer to Section 8W 

Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
the following checks: 

NOTE: Various Gear Ratio Error DTCs will set only if the transmission slips after first achieving the correct 
ratio. Therefore, a transmission with no drive (or reverse) may not set any Gear Ratio Error DTC because it 
never achieves a correct gear ratio. 

1) Once in a particular gear, if the gear ratio varies from the correct gear ratio, the corresponding in-gear trouble 
code is set (DTCs P0729 and P0731-36). 

2) An excessive change in input or output speeds indicating signal intermittent will result in the DTCs P0716 and/or 
P0721 being set. 

3) If the common speed sensor ground circuit is lost, both sensor inputs will read the pulses from the input speed 
sensor when at a stop in neutral. Since the input speed sensor reads 60 teeth frdm the input clutch hub and the 
output speed sensor reads 30 teeth from the park gear, the result is an apparent speed ratio of 1:2 and may cause 
the DTC P1794 to set. 

• When Monitored: 
Continuously with the ignition on, engine running, and after the transmission achieves the correct gear ratio . 

• Set Condition: 
If the ratio of the Input rpm to the Output rpm does not match the current gear ratio. This DTC can take up to 
five minutes of problem identification before illuminating the MIL 

CUT UD PISTON SEAL 

LOW FLUID LEVEL 

Possible Causes 

CRACKED OR MIS-INSTALLED PRIMARY OIL FILTER OR SEAL 

STUCK OR STICKING MAIN REGULATOR VALVE 

FAILED OVERRUNNING CLUTCH 

BURNED UD CLUTCH 

CUT UD ACCUMULATOR SEAL RING 

CRACKED UD ACCUMULATOR PISTON 

BROKEN REACTION SHAFT SUPPORT SEAL RING 

LOW LINE PRESSURE 

BROKEN I MISSING MAIN VALVE BODY BLEED ORIFICE 

BROKEN I MISSING DRrBBLER ORIFICE ASSEMBLY IN REACTION SHAFT SUPPORT 

POOR MACHINING ON PUMP VALVE BODY FACE 

FAILED UD SHAFT 

BROKEN OUTPUT SHAFT WELD 

FAILED INPUT GEARSET 

INPUT SPEED SENSOR AND RELATED WIRING 

TRANSMISSION SOLENOIDrrRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONfTRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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Diagnostic Test 

1 . CHECK FOR RELATED DTCS 

With the scan tool 1 read DTCs. 
If any of these DTCs are present, perform their respective tests first. 

Are there any Transmission solenoid, line pressure, speed sensor, and/or loss of prime DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. If any of these DTCs are 
present, they may cause a Speed Ratio Error. Perform the test for P0944 first if it is present. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, perform the 1st Gear Clutch Test. Follow the instructions on the scan tool. 
Increase the throttle angle or TPS Degree to 30° for no more than a few seconds. 

CAUTION: Do not overheat the transmission. 

Did the Clutch Test pass, Input Speed remain at zero? 

Yes »Go to 3 

No »Go to 4 

3. CHECK FOR INTERMITTENT OPERATION 

The conditions to set this DTC are not currently present. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

• If the Event Data shows fault P0731 was set in Park, Reverse, or Neutral, replace the Powertrain Control 
Module. 

• If the Event Data shows fault P0731 set with input rpm = zero, check the input speed sensor and related 
wiring. 

• If the Event Data shows fault P0731 set with line pressure significantly below desired line pressure, check for 
the cause of low line pressure (Le., oil level, mis-installed or damaged primary filter or filter seal, sticking main 
regulator valve in pump, etc.). 

• If the Event Data shows fault P0731 set with the UD pressure switch open (but line pressure matches Desired 
Line Pressure), air check the UD hydraulic clutch circuit for leakage per the Service Information. If the UD 
hydraulic clutch circuit is OK, replace the solenoidlTRS assembly. 

Check the gearshift linkage adjustment. 
Intermittent Gear Ratio DTCs can be set by problems in the Input and Output Speed Sensor circuits and/or Speed 
Sensor Ground circuit. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 
WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Wiggle wiring and connectors while checking for intermittent operation with the Transmission Simulator. 
Gear ratio DTCs can also be set under extreme temperature conditions. 
Verify if the problem is only experienced under extreme hot or cold conditions. 

Were there any problems found. 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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4. CHECK INTERNAL TRANSMISSION 

Repair internal transmission as necessary. Refer to the Service Information. 
If there were any line pressure DTCs present along with this DTC, make sure to inspect the: Primary oil filter and 
seal, Transmission Oil Pump, and the Main regulator valve per the Service Information. 
If DTCs P0876 and/or P087S were present in addition to the P0731 , replace the Transmission SolenoidfTRS Assem
bly in addition to necessary internal repairs. 
Pay particular attention to the following list of possible causes when repairing the transmission: 

• Cut UD piston seal 
• Failed overrunning clutch 
• Burned UD clutch 
• Cut UD accumulator seal ring 
• Broken UD accumulator piston 
• Low line pressure 
• Broken/missing main valve body bleed orifice 
• Broken/missing dribbler orifice assembly in reaction shaft support 
• Poor machining on pump valve body face 
• Transmission SolenoidlTRS Assembly 

View repair 

Repair 

NOTE: If the UD clutch has failed but no obvious cause is found (such as a cut piston seal, broken seal 
ring, low line pressure in Event Data, or other items listed above) replace the Transmission SolenoidlTRS 
Assembly in addition to any necessary internal repairs. 
Repair internal transmission per the Service Information. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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P0732-GEAR RATIO ERROR IN 2ND 
For a complete wiring diagram Refer to Section 8W 

Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
the following checks: 

NOTE: Various Gear Ratio Error DTCs will set only if the transmission slips after first achieving the correct 
ratio. Therefore, a transmission with no drive (or reverse) may not set any Gear Ratio Error DTC because it 
never achieves a correct gear ratio. 

1) Once in a particular gear, if the gear ratio varies from the correct gear ratio, the corresponding in-gear trouble 
code is set (DTCs P0729 and P0731-35). 

2) An excessive change in input or output speeds indicating signal intermittent will result in the DTCs P0716 and/or 
P0721 being set. 

3) If the common speed sensor ground circuit is lost. both sensor inputs will read the pulses from the input speed 
sensor when at a stop in neutral. Since the input speed sensor reads 50 teeth from the input clutch hub and the 
output speed sensor reads 30 teeth from the park gear, the result is an apparent speed ratio of 1:2 and may cause 
the DTC P1794 to set. 

• When Monitored: 
Continuously with the ignition on, engine running. with the transmission in gear . 

• Set Condition: 
If the ratio of the Input rpm to the Output rpm does not match the current gear ratio. This DTC can take up to 
five minutes of problem identification before illuminating the MIL 

RELATED DTCS PRESENT 

INPUT SPEED SENSOR OR WIRING 

LOW FLUID LEVEL 

Possible Causes 

CRACKED OR MIS-INSTALLED PRIMARY OIL FILTER OR SEAL 

WORN SOLENOID SWITCH VALVE OR PLUGS 

STUCK OR STICKING MAIN REGULATOR VALVE 

BURNED UD OR 2C CLUTCH 

CUT 2C OR UD PISTON SEAL 

BROKEN 2C PISTON CASTING 

BROKEN OR MISSING 2C BLEED ORIFICE 

BROKEN OR MISSING UD BLEED ORIFICE 

CUT 2C OR UD ACCUMULATOR PISTON SEAL 

CRACKED 2C OR UD ACCUMULATOR PISTON 

CUT OR MISSING NO.5 OR NO.7 CHECK BALL 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

BROKEN INPUT ANNULUS TO DRIVE SHELL WELD 

FAILED SPLINE - REVERSE ANNULUS GEAR TO INPUT CARRIER 

FAILED SPLINE - REACTION CARRIER TO REVERSE SUN GEAR 

MISSING TEETH ON INPUT CLUTCH HUB TONE WHEEL 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONrrRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, check for other transmission DTCs. 

Are there any Transmission solenoid, line pressure, speed sensor, and/or loss of prime DTCs present? 

Yes »Refer to appropriate symptom in the Transmission category. Perform the test for P0944-LOSS OF 
PRIME first if it is present. 

No »Go to 2 

2. CHECK IF DTC IS CURRENT 

With the scan tool, read and record the Event Data. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

Does the Event Data display information for the DTC P0732? 

Yes »Go to 4 

No »Go to 3 

3. CHECK THE EVENT DATA 

In the Event Data, identify the DTC that was recorded earlier. 

In the Event Data recorded earlier, does the Event Data display information for the OTC P1790, with tar
get gear = 2nd, or with both 2C and UO clutches applying? 

Yes »Go to 4 

No »Go to 7 

4. CHECK RPM IN EVENT DATA 

In the Event Data recorded earlier, does the Input rpm read zero? 

Yes »Check the input speed sensor and wiring. Refer to test P0716 and diagnose as if the DTC is current. 

No »Go to 5 

5. CHECK LINE PRESSURE READING 

In the Event Data recorded earlier, is the line pressure reading more than 10 psi below the desired line 
pressure? 

Yes »Go to 6 

No »Go to 7 

6. CHECK TRANSMISSION OIL FILTER 

Turn the ignition off to the lock position. 
Remove and inspect the Transmission Oil Pan for excessive debris per the Service Information. 
Remove and inspect the Primary Oil Filter per the Service Information. 

NOTE: Make sure the Primary Transmission Oil Filter and seal are properly installed and are not cracked or 
split. 

Does the Oil Pan contain excessive debris and/or is the Primary Oil Filter cracked, plugged or mis-in-
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stalled? 

Yes »Repair the plugged, cracked. or split Primary Transmission Oil Filter andlor seal. If excessive clutch 
debris is present. check the clutches for damage. Refer to the Service Information for the proper 
hydraulic clutch repair procedure. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Remove the Transmission Oil Pump per the Service Information. Check the main Regulator Valve for 
sticking in its bore, scoring, andlor damage and clean and repair as necessary. If no probtem is found, 
replace the Transmission SolenoidlTRS Assembly. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

7. CHECK IF THE DTC P0732 IS CURRENT 

With the scan tool, perform the 2nd Gear Clutch Test. Follow the instructions on the scan tool. 
Increase the throttle angle, TPS Degree, to 30° for no more than a few seconds. 

CAUTION: Do not overheat the transmission. 

NOTE: If the 2C clutch is faulty, the overrunning clutch will hold and the slip test will pass. The 2nd gear 
clutch test will not detect a faulty 2C clutch. However, it will detect a faulty UD clutch. 

Did the clutch test pass, did the Input Speed remain at zero? 

Yes »Go to 8 

No »Go to 10 

8. CHECK FOR INTERMITTENT OPERATION 

Check the Shifter adjustment per the Service Information. 
Intermittent gear ratio DTCs can be set by problems in the Input and Output Speed Sensor circuits and/or Speed 
Sensor Ground circuit. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 
WARNING: The Ignition SWitch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Check the Speed Sensor wiring and connectors for good connection, then perform a wiggle test using the Trans
mission Simulator, Miller tool #8333. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 ~ TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 9 

9. CHECK FOR SLIPPAGE 

With the scan tool. erase Transmission DTCs. 
Road test the vehicle. 

Does the Transmission fail to make a 1~2 upshift (stays in 1st gear and then shifts to direct gear), or is 
there obvious slippage noticed in 2nd gear? 

Yes »Go to 12 

No »Go to 16 
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10. CHECK THE UD HYDRAULIC CLUTCH CIRCUIT 

Remove Transmission Oil Pan and check for excessive debris. 
Remove the Valve Body and air check the UD hydraulic clutch circuit (in the case) per the Service Information. 

NOTE: The UD clutch passage contains a small bleed orifice, a small amount of air leakage is normal. 

Were there any problems found, excessive debris and/or excessive air leakage in the UD clutch hydrau
lic circuit? 

Yes »Repair as necessary. Check the UD clutch piston seals, reaction shaft support seal rings and the drib-
bler assembly, and the flatness of the pump valve body and pump housing faces. Check main regulator 
valve for sticking in the bore. 

NOTE: If the UD clutch has failed but no obvious cause is found (such as a cut piston seaf, broken seal 
ring, low line pressure in Event Data, or any other items listed above) replace the Transmission Solenoidl 
TRS Assembly in addition to any necessary internal repairs. 

Periorm 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 11 

11. CHECK THE UD ACCUMULATOR PISTON 

Check the UD bleed orifice, accumulator piston, and accumulator piston seal in the main valve body. 

Were there any problems found? 

Yes »Repair as necessary. Refer to the Service Information for proper repair procedures. 
Periorm 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace Transmission SolenoidITRS Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

12. CHECK FOR EXCESSIVE DEBRIS 

Remove the Transmission Oil Pan and check for excessive debris. 
If grey sludge is present, check for a improperly assembled 2C clutch with the thick reaction plate not against the 
case. 
Remove the valve body and air check the 2C hydraulic clutch circuit (in the 2C/4C clutch retainer) per the Service 
Information. 

NOTE: The 2C clutch passage contains a small bleed orifice, a small amount of air leakage is normal. 

Were there any problems found, excessive debris, improperly assembled 2C clutch and/or excessive air 
leakage in the 2C hydraulic clutch circuit? 

Ves »Repair as necessary. Refer to the Service Information for proper repair procedures. Note: Check the 2C 
piston seals and bleed orifice. 

NOTE: If the 2C clutch has failed but no obvious cause is found (such as a cut piston seal, cut tower seal, 
stuck regulator valve, etc.) replace the Transmission SolenoidlTRS Assembly in addition to any necessary 
internal repairs. 

Periorm 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 13 
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13. CHECK THE 2C ACCUMULATOR 

Check the 2C Accumulator piston for cracks or a cut seal. 
Check for a cut or missing No. 7 or No. 5 check ball. 

Check the Solenoid Switch Valve and its plugs for sticking in its bore or excessive wear. 

Were there any problems found 

Yes »Repair as necessary. Refer to the Service Information for proper repair procedures. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 14 

14. CHECK FOR FAILED REVERSE GEARSET SPLINES 

Working through the windows in the bottom of the case, check for a failed Reverse Sun or Annulus spline as fol
lows: 
1) Hold the Transmission Output Shaft by holding the Transmission Manual Lever in the park position. 
2) Apply the 4C clutch using 30-40 psi shop air at the apply port in the center bulkhead. (Refer to 21 - TRANS
MISSIONITRANSAXLE/AUTOMATIC - 68RFE - DIAGNOSIS AND TESTING) 
3) Attempt to rotate the input annulus gear and drive shell (the drum that encloses the two rearmost gearsets). 

NOTE: Due to the overrunning cl utch, the gear and drive shell normally rotates in one direction only. 

Can the drive shell be rotated? 

Yes »Repair internal transmission as necessary per the Service Information. Check the reverse annulus gear 
spline to the input carrier, and the reverse sun gear spline to the reaction carrier hUb. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC 68RFE - STANDARD PROCEDURE) 

No »Go to 15 

15. CHECK THE DRIVE SHELL WELD 

Release the output shaft and the 4C clutch. 
Apply the UR Clutch only using 30-40 psi of shop air. 
Attempt to rotate the drive shell as in the previous step. 

Can the drive shell be rotated? 

Yes »Repair Transmission as necessary per the Service Information. Check the drive shell weld to input 
annulus gear. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

16. CHECK IF DTC RESETS 

Did the DTC P0732 reset during the road test? 

Yes »Go to 17 

No »Go to 18 
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17. LIST OF POSSIBLE CAUSES 

If any other DTCs set during the road test, refer to the appropriate symptom in the Transmission category. 
If no other DTCs set during the road test, below is a list of possible causes, but not strictly limited to those: 

• Check for excessive debris in the Transmission Oil pan, plugged, cracked, or misinstalled Primary Transmis
sion Oil Filter and/or seal. 

• Check for cut and/or missing NO.7 and NO.5 check balls in the main valve body. 
• Check the 2C and UD accumulator pistons and seals, UD bleed orifice, and the Solenoid Switch Valve and 

Plugs in the main valve body. 
• Check the UD clutch piston seals, reaction shaft support seal rings and dribbler assembly. 
• Check the 2C clutch piston seals, and bleed orifice. 
• Check the main regulator valve for sticking in its bore and the flatness of the pump valve body and pump 

housing faces. 
• Check for a improperly assembled 2C clutch with the thick reaction plate not against the case. 

View repair 

Repair 
Repair as necessary. Refer to the Service Information for proper repair procedures. 

NOTE: If the UD or 2C clutch has failed but no obvious cause is found (such as a cut piston seal, broken 
seal ring, stuck regulator valve or any other items listed above) replace the Transmission SolenoidlTRS 
Assembly in addition to any necessary internal repairs. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. {Refer to 21 4 TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE STANDARD PROCEDURE} 

18. INTERMITTENT DTC 

The conditions to set this DTC are not currently present. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

• If the Event Data shows fault P0732 was set in Park, Reverse, or Neutral, replace the Powertrain Control 
Module. 

• If the Event Data shows fault P0732 set with input rpm = zero, check the input speed sensor and related 
wiring. 

• If the Event Data shows fault P0732 set with line pressure significantly below desired line pressure, check for 
the cause of low line pressure (Le., oil level, misinstalled or damaged primary filter or filter seat, sticking main 
regulator valve in pump, etc.). 

• If the Event Data shows fault P0732 set with the UD or 2C pressure switch open (but line pressure matches 
Desired Line Pressure), air check the UD and 2C hydraulic clutch circuits for leakage per the Service Infor
mation. If the UD and 2C hydraulic clutch circuits are OK, replace the Transmission SolenoidlTRS assembly. 

Check the gearshift linkage adjustment. 
Intermittent Gear Ratio DTCs can be set by problems in the Input and Output Speed Sensor circuits and/or Speed 
Sensor Ground circuit. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install Transmission Simulator, Miller tool #8333. 
Wiggle wiring and connectors while checking for intermittent operation with the Transmission Simulator. 
Gear ratio DTCs can also be set under extreme temperature conditions. 
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Verify if the problem is only experienced under extreme hot or cold conditions. 

Were there any problems found. 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0733-GEAR RATIO ERROR IN 3RC 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
the following checks: 
NOTE: Various Gear Ratio Error DTCs will set only if the transmission sUps after first achieving the correct 
ratio. Therefore, a transmission with no drive (or reverse) may not set any Gear Ratio Error DTC because it 
never achieves a correct gear ratio. 

1) When 'In gear, if the gear ratio does not compare to a known gear ratio, the corresponding 'in-gear trouble code 
is set (DTCs P0729 and P0731-36). 

2) An excessive change in input or output speeds indicating signal intermittent will result in the DTCs P0716 and/or 
P0721 being set. 

3) If the common speed sensor ground circuit is lost. both sensor inputs will read the signal from the input speed 
sensor at idle in neutral. Since the input speed sensor reads 60 teeth from the input clutch hub and the output 
speed sensor reads 30 teeth from the park gear, the result is an apparent speed ratio of 1:2 and may cause the 
DTC P1794 to set when at a stop . 

• When Monitored: 
Continuously with the ignition on, engine running, and after the transmission achieves the correct gear ratio . 

• Set Condition: 
If the ratio of the Input rpm to the Output rpm does not match the current gear ratio. This DTC can take up to 
five minutes of problem identification before illuminating the MIL 

RELATED DTCS PRESENT 

INPUT SPEED SENSOR OR WIRING 

LOW FLUID LEVEL 

Possible Causes 

CRACKED OR MIS-INSTALLED PRIMARY OIL FILTER OR SEAL 

WORN SOLENOID SWITCH VALVE OR PLUGS 

STUCK OR STICKING MAIN REGULATOR VALVE 

BURNED UD OR 4C CLUTCH 

CUT 4C OR UD PISTON SEAL 

BROKEN 4C PISTON CASTING 

BROKEN OR MISSING 4C BLEED ORIFICE 

BROKEN OR MISSING UD BLEED ORIFICE 

CUT 4C OR UD ACCUMULATOR PISTON SEAL 

CRACKED 4C OR UD ACCUMULATOR PISTON 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

BROKEN REACTION SUN GEAR WELD 

BROKEN REACTION ANNULUS GEAR WELD 

FAILED REVERSE SUN GEAR SPLINE 

FAILED REVERSE ANNULUS GEAR SPLINE 

MISSING TEETH ON INPUT CLUTCH HUB TONE WHEEL 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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Diagnostic Test 

1. DETERMINING IF RELATED DTCS ARE PRESENT 

With the scan tool, check for other transmission DTCs. 

Are any Transmission solenoid, line pressure, speed sensor, or loss of prime DTCs present? 

Yes »Refer to appropriate symptom in the Transmission category. Perform the test for P0944·LOSS OF 
PRIME first if it is present. 

No »Go to 2 

2. CHECK EVENT DATA 

With the scan tool, read and record the Event Data. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

Does the Event Data display information for the DTC P0733? 

Ves »Go to 3 

No »Go to 6 

3. CHECK RPM IN THE EVENT DATA 

In the Event Data recorded earlier, does the Input rpm read zero? 

Yes »Check the input speed sensor and wiring. Refer to test P0716 and diagnose as if that DTC is current. 

No »Go to 4 

4. CHECK LINE PRESSURE READING 

In the Event Data recorded earlier, is the line pressure reading more than 1 0 psi below the desired line 
pressure? 

Yes »Go to 5 

No »Go to 6 

5. PLUGGED TRANSMISSION OIL FILTER 

Turn the ignition off to the lock position. 
Remove and inspect the Transmission Oil Pan for excessive debris per the Service Information. 
Remove and inspect the Primary Oil Filter per the Service Information. 

NOTE: Make sure the Primary Transmission Oil Filter and/or seal is not cracked or split. 

Does the Oil Pan contain excessive debris and/or is the Primary Oil Filter cracked or plugged? 

Yes »Repair the plugged, cracked, or split Primary Transmission Oil Filter and/or seal. If the Primary Trans-
mission Oil Filter is plugged, refer to the Service Information for the proper hydraulic clutch repair pro
cedure. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE • STANDARD PROCEDURE) 

No »Remove the Transmission Oil Pump per the Service Information. Check the main Regulator Valve for 
sticking in its bore, scoring, and/or damage and clean and repair as necessary. If no problem is found, 
replace the Transmission SolenoidlTRS Assembly. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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6. CHECK TO SEE IF DTC P0733 IS CURRENT 

With the scan tool, perform the 3rd Gear Clutch Test. Follow the instructions on the scan tool. 

Increase the throttle angle, TPS Degree, to 300 for no more than a few seconds. 

CAUTION: Do not overheat the transmission. 
NOTE: If the 4C clutch is faulty, the overrunning clutch will hold and the slip test will pass. The 3rd Gear 
Clutch Test will not detect a faulty 4C clutch. However, it will detect a faulty UD clutch. 

Did the clutch test pass, did the Input Speed remain at zero? 

Ves »Go to 7 

No »Go to 9 

INTERMITTENT OPERATION 

Check the Shifter adjustment per the Service Information. 
Intermittent gear ratio DTCs can be set by problems in the Input and Output Speed Sensor circuits and/or Speed 
Sensor Ground circuit. 
Check the Speed Sensor wiring and connectors for good connection, then pertorm a wiggle test using the Trans
mission Simulator, Miller tool #8333. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 8 

8. CHECK FOR SLIPPAGE 

With the scan tool, erase Transmission DTCs. 
Road test the vehicle. 
Check the Transmission is Reverse and all forward gears. 

Is there an obvious slippage noted in any gear? 

Ves »Go to 11 

No »Go to 14 

9. UD CLUTCH HYDRAULIC CIRCUIT 

Remove Transmission Oil Pan and check for excessive debris. 
Remove the Valve Body and air check the UD clutch hydraulic circuit (in the case) per the Service Information. 

NOTE: The UD clutch passage contains a small bleed orifice, a small amount of air teakage is normal. 

Were there any problems found, excessive debris andlor excessive air leakage in the UD clutch hydrau
lic circuit? 

Ves »Repair as necessary. Check the UD clutch piston seals and the dribbler assembly, reaction shaft sup-
port seal rings, and the flatness of the pump valve body and pump housing faces. Check main regulator 
valve for sticking in the bore. 

NOTE: If the UD clutch has failed but no obvious cause is found (such as a cut piston seal, broken seal 
ring, stuck regulator valve, etc.) replace the Transmission SolenoidITRS Assembly in addition to any nec
essary internal repairs. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 10 
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10. UD ACCUMULATOR PISTON 

Check the UD bleed orifice, accumulator piston. and accumulator piston seal in the main valve body. 

Were there any problems found? 

Yes »Repair as necessary. Refer to the Service Information for proper repair procedures. 

No »Go to 11 

11. EXCESSIVE DEBRIS 

Remove the Transmission Oil Pan and check for excessive debris. 
Remove the valve body and air check the 4C clutch hydraulic circuit per the Service Information. 

NOTE: The 4C clutch passage contains a small bleed orifice, a small amount of air leakage is normal. 

Were there any problems found, excessive debris, improperly assembled 4C clutch and/or excessive air 
leakage in the 4C clutch hydraulic circuit? 

Ves »Repair as necessary. Refer to the Service Information for proper repair procedures. Note: Check the 4C 
piston seals and bleed orifice. 

NOTE: If the 4C clutch has failed but no obvious cause is found (such as a cut piston seal, broken seal 
ring, low line pressure in Event Data, etc.) replace the Transmission SolenoidlTRS Assembly in addition to 
any necessary internal repairs. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 12 

12. 4C ACCUMULATOR 

Check the 4C Accumulator piston for cracks or a cut seal. 
Check for a cut or missing No. 5 check baH. 
Check the Solenoid Switch Valve and its plugs for sticking in its bore or excessive wear. 

Were there any problems found? 

Ves »Repair as necessary. Refer to the Service Information for proper repair procedures. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 13 

13. CHECK FOR BROKEN REVERSE SUN GEAR WELD 

Working through the windows in the bottom of the case, check the failed Reverse or reaction gear set connections 
follows: 
1) Hold the Transmission Output Shaft by holding the Transmission Manual Lever in the park position. 
2) Apply the 4C clutch using 30-40 psi shop air at the apply port in the center bulkhead. 
3) Attempt to rotate the input annulus gear and drive shell (the drum that encloses the to rearmost gearsets). Note 
that (due to the overrunning clutch) the gear and drive shell normally rotates in one direction only. 

Can the drive shell be rotated? 

Yes »Repair Transmission as necessary per the Service Information. Check the reverse annulus gear spline 
to the input carrier, the reverse sun gear spline to the reaction carrier hub, and the reaction sun gear 
weld to the 4C clutch hub. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 17 
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14. CHECK IF DTC RESET 

Did the DTC P0733 reset during the road test? 

Yes »Go to 15 

No »Go to 16 

1 5. LIST OF POSSIBLE CAUSES 

If any other DTCs set during the road test, refer to the appropriate symptom in the Transmission category. 

If no other DTCs set during the road test, below is a list of possible causes, but not strictly limited to those: 

Check for excessive debris in the Transmission Oil pan, plugged, cracked, or split Primary Transmission Oil Filter 
and/or seal. 
Check for cuts or missing NO.5 check ball in the main valve body. 
Check the 4C and UD accumulator pistons and seals, UD bleed orifice, and the Solenoid Switch Valve and Plugs 
in the main valve body. 
Check the UD clutch piston seals, reaction shaft support seal rings, and the flatness of the pump valve body and 
pump housing faces. 
Check the 4C clutch piston seals, and bleed orifice. 
Check the UD clutch piston seals, reaction shaft support seal rings, and dribbler assemblies, and the flatness of the 
pump valve body and pump housing faces. 

View repair 

Repair 
Repair as necessary. Refer to the Service Information for proper repair procedures. 

NOTE: If the UD or 4C clutch has failed but no obvious cause is found (such as a cut piston seal, broken 
seal ring, stuck regulator valve, or other items listed above) replace the Transmission SolenoidlTRS Assem
bly in addition to any necessary internal repairs. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

16. INTERMITTENT DTC 

The conditions necessary to set this DTC are not present at this time. 

Use the Event Data to help identify the conditions and/or possible causes that may have caused the DTC to set. 

Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 

Where there any problems found? 

Yes »Repair as necessary. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLE/ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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1 7. INTERMITTENT DTC 

The conditions to set this DTC are not currently present. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

• If the Event Data shows fault P0733 was set in Park, Reverse. or Neutral, replace the Powertrain Control 
Module. 

• If the Event Data shows fault P0733 set with input rpm = zero, check the input speed sensor and related 
wiring. 

• If the Event Data shows fault P0733 set with line pressure significantly below desired line pressure, check for 
the cause of low line pressure (Le" oil level, misinstalled or damaged primary filter or filter seal, sticking main 
regulator valve in pump. etc.). 

• If the Event Data shows fault P0733 set with the UD or 4C pressure switch open (but line pressure matches 
Desired Line Pressure), air check the UD and 4C hydraulic clutch circuits for leakage per the Service Infor
mation. If the UD and 4C hydraulic clutch circuits are OK, replace the Transmission SolenoidfTRS assembly. 

Check the gearshift linkage adjustment. 
Intermittent Gear Ratio DTCs can be set by problems in the Input and Output Speed Sensor circuits andlor Speed 
Sensor Ground circuit. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install Transmission Simulator, Miller tool #8333. 
Wiggle wiring and connectors while checking for intermittent operation with the Transmission Simulator. 
Gear ratio DTCs can also be set under extreme temperature conditions. 
Verify if the problem is only experienced under extreme hot or cold conditions. 

Were there any problems found. 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0734-GEAR RATIO ERROR IN 4TH 
For a complete wiring diagram Refer to Section 8W 

Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
the following checks: 

NOTE: Various Gear Ratio Error DTCs will set only if the transmission slips after first achieving the correct 
ratio. Therefore, a transmission with no drive (or reverse) may not set any Gear Ratio Error DTC because it 
never achieves a correct gear ratio. 

1) Once in a particular gear, if the gear ratio varies from the correct gear ratio, the corresponding in-gear trouble 
code is set (DTCs P0729 and P0731-36). 

2) An excessive change in input or output speeds indicating signal intermittent will result in the DTCs P0716 and/or 
P0721 being set. 

3) If the common speed sensor ground circuit is lost, both sensor inputs will read the pulses from the input speed 
sensor when at a stop in neutral. Since the input speed sensor reads 60 teeth from the input clutch hub and the 
output speed sensor reads 30 teeth from the park gear, the result is an apparent speed ratio of 1:2 and may cause 
the DTC P1794 to set. 

• When Monitored: 
Continuously with the ignition on, engine running, and after the transmission achieves the correct gear ratio. 

• Set Cond ition: 
If the ratio of the Input rpm to the Output rpm does not match the current gear ratio. This DTC can take up to 
five minutes of problem identification before illuminating the MIL 

RELATED DTCS PRESENT 

INPUT SPEED SENSOR OR WIRING 

LOW FLUID LEVEL 

Possible Causes 

CRACKED OR MIS-INSTALLED PRIMARY OIL FILTER OR SEAL 

BENT OR BROKEN ACCUMULATOR COVER ON MAIN VALVE BODY 

WORN SOLENOID SWITCH VALVE OR PLUGS 

STUCK OR STICKING MAIN REGULATOR VALVE 

BURNED UD OR 00 CLUTCH 

CUT 00 OR UD PISTON SEAL 

BROKEN OR MISSING UD OR OD BLEED ORIFICE IN MAIN VALVE BODY 

BROKEN OR MISSING BLEED ORIFICE IN UD OR OD CLUTCH PISTON 

CUT 00 OR UD ACCUMULATOR PISTON SEAL 

CRACKED 00 OR UD ACCUMULATOR PISTON 

CUT OR MISSING #6 CHECK BALL 

TRANSMISSION SOLENOIDrrRS ASSEMBLY 

FAILED OD SHAFT 

FAILED SPLINE ON REVERSE CARRIER HUB 

BROKEN REACTION SHAFT SUPPORT SEAL RING 

POOR MACHINING ON PUMP VALVE BODY FACE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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Diagnostic Test 

1. CHECK IF RELATED DTCS ARE PRESENT 

With the scan tool, check for other transmission DTCs 

Are there any Transmission; solenoid, line pressure, speed sensor, and/or loss of prime DTCs present? 

Yes »Refer to appropriate symptom in the Transmission category. Perform the test for P0944-LOSS OF 
PRIME first if it is present. 

No »Go to 2 

2. CHECK DTC EVENT DATA 

With the scan tool, read and record the DTC EVENT DATA. 

NOTE: Make sure to record all DTC EVENT DATA stored in the scan tool for future reference in this test 
procedure. 

Does the DTC EVENT DATA display information for the· DTC P0734? 

Yes »Go to 4 

No »Go to 3 

3. CHECK THE TARGET GEAR IN DTC EVENT DATA 

In the DTC EVENT DATA. identify the DTC that was recorded earlier. 

Does the DTC EVENT DATA display information for the DTC P1790, with target gear = 4th, or with both 
OD and UD clutches applying? 

Yes »Go to 4 

No »Go to 7 

4. CHECK INPUT RPM IN DTC EVENT DATA 

Refer to the DTC EVENT DATA recorded earlier. 

Does the Input rpm read zero? 

Yes »Check the input speed sensor and wiring. Refer to test P0716 and diagnose as if the DTC is current. 

No »Go to 5 

5. CHECK LINE PRESSURE READING 

Refer to the DTC EVENT DATA recorded earlier. 

Is the line pressure reading more than 10 psi below the desired line pressure? 

Yes »Go to 6 

No »Go to 7 

6. CHECK TRANSMISSION OIL FILTER 

Turn the ignition off to the lock position. 
Remove and inspect the Transmission Oil Pan for excessive debris per the Service Information. 
Remove and inspect the Primary Oil Filter per the Service Information. 

NOTE: Make sure the Primary Transmission Oil Filter and seal are properly installed and are not cracked or 
split. 

Does the Oil Pan contain excessive debris and/or is the Primary Oil Filter cracked, plugged or mis-in-
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stalled? 

Yes »Repair the plugged, cracked, or split Primary Transmission Oil Filter and/or seal. If excessive clutch 
debris is present, check the clutches for damage. Refer to the Service Information for the proper 
hydraulic clutch repair procedure. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Remove the Transmission Oil Pump per the Service Information. Check the main Regulator Valve for 
sticking in its bore, scoring, and/or damage and clean and repair as necessary. If no problem is found, 
replace the Transmission SolenoidlTRS Assembly. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

7. CHECK FOR CLUTCH SLIPPAGE 

With the scan tool, perform the Direct Gear Clutch Test. Follow the instructions on the scan tool. 
Increase the throttle angle, TPS Degree, to 300 for no more than a few seconds. 

CAUTION: Do not overheat the transmission. 

NOTE: If the 00 clutch is faulty, the overrunning clutch will hold and the slip test will pass. The Direct gear 
clutch test will not detect a faulty 00 clutch. However, it will detect a faulty UD clutch. 

Did the clutch test pass, did the Input Speed remain at zero? 

Ves »Go to 8 

No »Go to 10 

8. CHECK FOR INTERMITTENT OPERATION 

Check the Shifter adjustment per the Service Information. 
Intermittent gear ratio DTCs can be set by problems in the Input and Output Speed Sensor circuits and/or Speed 
Sensor Ground circuit. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Check the Speed Sensor wiring and connectors for good connection, then perform a wiggle test using the Trans
mission Simulator, Miller tool #8333. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 9 
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9. ROAD TEST THE VEHICLE AND CHECK FOR SLIPPAGE 

With the scan tool, erase Transmission DTCs. 

Road test the vehicle. Check operation in all forward gears and Reverse. 
If slippage is detected, check whether the line pressure is more than 1 0 psi below the desired line pressure reading 
on the scan tool. 
Check and record any transmission DTCs. 
Disconnect the Transmission SolenoidfTRS Assembly harness connector to induce Limp-in. 
Again test drive the vehicle and check the transmission operation in Drive and Reverse while in Limp-in. 

Note whether Drive Limp-in provides 1 st gear or 4th (direct) gear. 

Reconnect all disconnected connectors and erase any Transmission OTCs. 

Perform the appropriate procedure that best describes your road test results: 

No obvious slippage noted in any gear 
Go to 15 

Obvious slippage noted in one or more gears, and line pressure (actual) is often more than 10 psi below the 
Desired Line Pressure reading on the scan tool 

Go to 6 

Slippage noted in 4th gear and Drive Limp-in provides 1 st gear 
Go to 12 

Slippage noted in Reverse gear and Drive Limp-in provides 1 st gear 
Replace the Transmission SolenoidlTRS Assembly per the Service Information. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Slippage noted in 4th gear while Drive Limp-in allows 4th gear WITHOUT slippage 
Replace the Transmission SolenoidlTRS Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

All other possible conditions 
Go to 12 

10. CHECK THE UD HYDRAULIC CLUTCH CIRCUIT 

Remove Transmission Oil Pan and check for excessive debris. 

Remove the Valve Body and air check the UD hydraulic clutch circuit (in the case) per the Service Information. 

NOTE: The UD clutch passage contains a small bleed orifice, a small amount of air leakage is normal. 

Were there any problems found, excessive debris and/or excessive air leakage in the UD hydraulic 
clutch circuit? 

Yes »Repair as necessary. Check the UD clutch piston seals, reaction shaft support seal rings and dribbler 
assemblies, and the flatness of the pump valve body and pump housing faces. Check main regulator 
valve for sticking in the bore. 

NOTE: If the UD clutch has failed but no obvious cause is found (such as a cut piston seal, broken seal 
ring, low line pressure in DTC Event Data, etc.) replace the Transmission SolenoidlTRS Assembly in addi
tion to any necessary internal repairs. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 11 
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11. CHECK UD ACCUMULATOR PISTON 

Check the UO bleed orifice, accumulator piston, and accumulator piston seal in the main valve body. 

Were there any problems found? 

Yes »Repair as necessary. Refer to the Service Information for proper repair procedures. 

No »Replace Transmission SolenoidfTRS Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

12. CHECK FOR EXCESSIVE DEBRIS 

Remove the Transmission Oil Pan and check for excessive debris. 
Remove the valve body and check if the accumulator cover is intact. 
Air check the 00 hydraulic clutch circuit (in the case) per the Service Information. 

NOTE: The 00 clutch passage contains a small bleed orifice which connects to the Reverse clutch hydrau
lic circuit, a small amount of air leakage into the Reverse clutch passage is normal. 

Were there any problems found, excessive debris, and/or excessive air leakage in the OD hydraulic 
clutch circuit? 

Yes »Repair as necessary. Refer to the Service Information for proper repair procedures. Note: Check the 
bleed orifice in the OD/Reverse clutch piston. 

NOTE: If the 00 clutch has failed but no obvious cause is found (such as a cut piston seal, broken seal 
ring, low line pressure in DTC Event Data, etc.) replace the Transmission SolenoidlTRS Assembly in addi
tion to any necessary internal repairs. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 13 

13. CHECK THE OD ACCUMULATOR 

Check the 00 Accumulator piston for cracks or a cut seal. 
Check for a cut or missing #6 check ball. 
Check the Solenoid Switch Valve and its plugs for sticking in its bore or excessive wear. 

Were there any problems found? 

Yes »Repair as necessary. Refer to the Service Information for proper repair procedures. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 14 

14. CHECK FOR FAILED OD SHAFT/SPLINE 

Remove the Transmission per the Service Information and inspect the OD shaft and its spline to the reverse carrier 
hub. 

Were there any problems found? 

Yes »Repair as necessary. 

No »Disassemble and inspect the input clutch assembly. Check the OD and Reverse clutch seals, discs, and 
bleed orifice (in the OD/Reverse clutch piston). Check the OD hub and shaft. Repair as necessary. 
Refer to the Service Information for proper repair procedures. 

NOTE: If the OD clutch has failed but no obvious cause is found (such as a cut piston seal, broken seal 
ring, stuck regulator valve, etc.), replace the Transmission SolenoidITRS Assembly in addition to any other 
necessary repairs. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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15. CHECK IF DTC RESETS 

Did the DTC P0734 reset during the road test? 

Yes »Go to 16 

No »Go to 17 

1 6. LIST OF POSSIBLE CAUSES 

If any other DTCs set during the road test, refer to the appropriate symptom in the Transmission category. 
If no other DTCs set during the road test, below is a list of possible causes, but not strictly limited to those. 
Check for: 

• Excessive debris in the Transmission Oil pan, plugged, cracked, or mis-installed Primary Transmission Oil Fil
ter and/or seal. 

• Cut or missing #6 check ball in the main valve body. 
• 00 and UD accumulator pistons and seals and bleed orifices, and the Solenoid Switch Valve and Plugs in the 

main valve body. 
• 00 and UD clutch piston seals, reaction shaft support seal rings and dribbler assemblies, and the flatness of 

the pump valve body and pump housing faces. 

• Main regulator valve for sticking in its bore. 

View repair 

Repair 
Repair as necessary. Refer to the Service Information for proper repair procedures. 

NOTE: If the 00 or UD clutch has failed but no obvious cause is found (such as a cut piston seal, broken 
seal ring, stuck regulator valve, or other items listed above) replace the Transmission SolenoidITRS Assem
bly in addition to any necessary internal repairs. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

1 7. CHECK FOR INTERMITTENT OPERATION 

The conditions to set this DTC are not currently present. 
With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 

• If the DTC Event Data shows fault P0734 was set in the Park, Reverse, or Neutral, replace the Powertrain 
Control Module. 

• If the DTC Event Data shows fault P0734 set with input rpm = zero, check the input speed sensor and related 
wiring. 

• If the DTC Event Data shows fault P0734 set with line pressure significantly below desired line pressure, check 
for the cause of low line pressure (i.e., oil level, misinstalled or damaged primary filter or filter seal, sticking 
main regulator valve in pump, etc.). 

• If the DTC Event Data shows fault P0734 set with the OD or UD pressure switch open (but line pressure 
matches Desired Line Pressure), air check the OD and UD hydraulic clutch circuits for leakage per the Service 
Information. If the 00 and UD hydraulic clutch circuits are OK, replace the Transmission SolenoidlTRS assem
bly. 

Check the gearshift linkage adjustment. 

Intermittent Gear Ratio DTCs can be set by problems in the Input and Output Speed Sensor circuits and/or Speed 
Sensor Ground circuit. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Wiggle wiring and connectors while checking for intermittent operation with the Transmission Simulator. 
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Gear ratio DTCs can also be set under extreme temperature conditions. 
Verify if the problem is only experienced under extreme hot or cold conditions. 

Were there any problems found. 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. {Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE} 

No »Test Complete. 
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P0735-GEAR RATIO ERROR IN 5TH 
For a complete wiring diagram Refer to Section 8W 

Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
the following checks: 

NOTE: Various Gear Ratio Error OTCs will set only if the transmission slips after first achieving the correct 
ratio. Therefore, a transmission with no drive (or reverse) may not set any Gear Ratio Error OTC because it 
never achieves a correct gear ratio. 

1) Once in a particular gear, if the gear ratio varies from the correct gear ratio, the corresponding in-gear trouble 
code is set (DTCs P0729 and P0731-36). 

2) An excessive change in input or output speeds indicating signal intermittent will result in the DTCs P0716 and/or 
P0721 being set. 

3) If the common speed sensor ground circuit is lost, both sensor inputs will read the pulses from the input speed 
sensor when at a stop in neutral. Since the input speed sensor reads 60 teeth from the input clutch hub and the 
output speed sensor reads 30 teeth from the park gear, the result is an apparent speed ratio of 1:2 and may cause 
the DTC P1794 to set. 

• When Monitored: 
Continuously with the ignition on, engine running, and after the transmission achieves the correct gear ratio . 

• Set Condition: 
If the ratio of the Input rpm to the Output rpm does not match the current gear ratio. This DTC can take up to 
five minutes of problem identification before illuminating the MIL. 

Possible Causes 

LOW FLUID LEVEL 

INPUT SPEED SENSOR OR WIRING 

VALVE BODY ACCUMULATOR COVER FAILED 

CUT 00 OR 4C ACCUMULATOR SEAL 

CRACKED 00 OR 4C ACCUMULATOR PISTON 

BROKEN OR MISSING 00 BLEED ORIFICE IN MAIN VALVE BODY 

CUT 4C TOWER SEAL 

TRANSMISSION SOLENOI DITRS ASSEMBLY 

CUT OR MISSING NO.5 OR NO.6 CHECK BALL 

WORN SOLENOID SWITCH VALVE OR PLUGS 

CUT 00 OR 4C PISTON SEAL 

STUCK MAIN REGULATOR VALVE 

BURNED OD OR 4C CLUTCH 

BROKEN OR MISSING 4C BLEED ORIFICE IN 2C/4C RETAINER 

BROKEN REACTION SHAFT SUPPORT SEAL RING 

POOR MACHINING ON PUMP VALVE BODY FACE 

LOOSE / MISSING DRIBBLER ORIFICE ASSEMBLY IN REACTION SHAFT SUPPORT 

CRACKED / LOOSE / MISSING OD/REVERSE PISTON BLEED ORIFICE 

FAILED 00 SHAFT 

BROKEN REACTION ANNULUS GEAR WELD 

FAILED REVERSE ANNULUS GEAR SPLINE 

BROKEN REACTION SUN GEAR WELD 

FAILED REVERSE CARRIER HUB SPLINE 

FAILED REVERSE SUN GEAR SPLINE TO REACTION CARRIER 
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Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEJAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, check for other transmission DTCs 
If any of these DTCs are present, perform their respective tests first. 

Are there any Transmission solenoid, line pressure, speed sensor, and/or loss of prime DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. If any of these DTCs are 
present, they may cause a Speed Ratio Error. Perform the test for P0944 first if it is present. 

No »Go to 2 

2. CHECK THE EVENT DATA 

With the scan tool, read and record the Event Data. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

Does the Event Data display information for the DTC P0735? 

Yes »Go to 4 

No »Go to 3 

3. CHECK FOR ANOTHER DTC 

In the Event Data recorded earlier, does the Event Data show the DTC P1790, with Target Gear = 5th, or 
with both the 4C and 00 clutches applying? 

Yes »Go to 4 

No »Go to 6 

4. CHECK THE INPUT RPM 

In the Event Data recorded earlier, does the Input rpm read zero? 

Yes »Refer to the Transmission category and perform the diagnostic procedure for P0716-Jnput Speed Sensor 
Circuit Performance. Diagnose the DTC as if it is set and current. 

No »Go to 5 

5. CHECK THE LINE PRESSURE READING 

In the Event Data recorded earlier, is the line pressure reading more than 1 0 psi below the desired line 
pressure reading? 

Yes »Remove the Transmission Oil pan and check the Transmission Oil filter for improper installation or 
plugged, if Primary oil filter is OK, check the main regulator valve in pump. If excessive debris is in the 
oil pan, check clutches and repair as necessary. Refer to the Service Information for proper repair pro
cedures. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE • STANDARD PROCEDURE) 

No »Go to 6 



DR ------ AUTOMATIC TRANSMISSION - 6SRFE - ELECTRICAL DIAGNOSTICS 21 - 9S9 

6. CHECK TRANSMISSION FOR SLIPPAGE 

Erase DTCs and road test the vehicle. 
Check the transmission operation in reverse and all forward gears. 

During the road test, was there any obvious slippage noted in any gear? 

Yes »Go to 8 

No »Go to 7 

7. CHECK IF THE DTC RESETS 

With the scan tool, check for Transmission DTCs after the road test. 

Did the DTC P0735 reset? 

Yes »Go to 8 

No »Test Complete. 

8. CHECK INTERNAL TRANSMISSION 

Remove the Transmission Oil Pan and Valve Body per the Service Information and check for the following: 

• Excessive debris in the oil pan. 
• Remove the Valve Body and check if the accumulator cover is intact and the 4C tower seal is not cut or split. 
• 00 and 4C accumulator pistons for cracks and/or cut seals. 
• Solenoid Switch Valve and its plugs for stickiness or wear. 
• Cut or missing No. 5 and/or No. 6 check ball. 
• 00 bleed orifice (on top of the main valve body) is intact. 
• Air check the 00 and 4C hydraulic clutch circuits for excessive leakage. Refer to the Service information. 

NOTE: Both the 00 and 4C hydraulic clutch circuits contain a small bleed orifice. A small amount of air 
leakage is considered normal. The 00 hydraulic clutch circuit bleed orifice connects to the Reverse input 
clutch hydraulic cavity. A small amount of air leakage into the Reverse hydraulic clutch circuit is considered 
normal. 

Were there any problems found? 

Ves »Repair as necessary. Refer to the Service Information for proper repair procedures. 

NOTE: If the 00 or 4C clutch has failed but no obvious cause is found (such as a cut piston seal, broken 
seal ring, stuck regulator valve or any other items listed above) replace the Transmission SolenoidITRS 
Assembly in addition to any necessary internal repairs. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 9 

9. CHECK ROAD TEST RESULTS 

Perform the appropriate action for the condition(s) which best describe the road test results: 

1st gear was OK. Slipped in 2nd (or failed to make the 1-2 upshift and went into Limp-in) and slipped in 
Reverse 

Go to 10 

1st and 2nd gears were OK. Slipped in 3rd gear AND in Reverse 
Remove the Transmission per the Service Information. Inspect the reaction annulus gear weld to the 
reverse carrier, and the reaction sun gear weld to the 4C clutch hub and repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

1st and 2nd gears were OK. Slipped in 3rd gear but NOT in Reverse. 
Replace Transmission SolenoidlTRS Assembly per the Service Information and Perform 68RFE TRANS
MISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 68RFE -
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STANDARD PROCEDURE). If a continued Slippage is noted in 3rd gear during the Verification test, 
Remove the Transmission and inspect the 4C clutch and repair as necessary per the Service Informa
tion. 

1st through 3rd gears were OK. Slipped in 4th, 5th, or 6th gear. Reverse was OK 
Go to 11 

10. CHECK FOR FAILED REVERSE GEARSET SPLINES 

Working through the windows in the bottom of the case, check for a failed Reverse Sun or Annulus gear spline as 
follows: 
1) Hold the Transmission Output Shaft by holding the Transmission Manual Lever in the park position. 

2) Apply the 4C clutch using 30-40 psi shop air at the apply port in the center bulkhead. (Refer to 21 - TRANS
MISSIONITRANSAXLE/AUTOMATIC - 68RFE - DIAGNOSIS AND TESTING) 
3) Attempt to rotate the input annulus gear and drive shell (the drum that encloses the two rearmost gearsets). 

NOTE: Due to the overrunning clutch, the gear and drive shell normally rotates in one direction only. 

Can the drive shell be rotated? 

Yes »Repair internal transmission as necessary per the Service Information. Check the reverse annulus gear 
spline to the input carrier, and the reverse sun gear spline to the reaction carrier hub. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

11. CHECK THE 00 SHAFT AND REVERSE CARRIER SPLINE 

Remove the Transmission per the Service Information and inspect the OD shaft and its spline to the reverse carrier 
hub. 

Were there any problems found? 

Yes »Repair as necessary. Refer to the Service Information for proper repair procedures. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Disassemble and inspect the input clutch assembly. Check the 00 and Reverse clutch seals, discs, and 
bleed orifice (in the OD/Reverse clutch piston) and repair as necessary per the Service Information. 

NOTE: If the OD clutch has failed but no obvious cause is found (such as a cut piston seal, broken seal 
ring, stuck regulator valve, etc.), replace the Transmission SolenoidfTRS Assembly in addition to any other 
necessary repairs. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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P0736-GEAR RATIO ERROR IN REVERSE 
For a complete wiring diagram Refer to Section 8W 

Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
the following checks: 

NOTE: Various Gear Ratio Error DTCs will set only if the transmission slips after first achieving the correct 
ratio. Therefore, a transmission with no drive (or reverse) may not set any Gear Ratio Error DTC because it 
never achieves a correct gear ratio. 

1) Once in a particular gear, if the gear ratio varies from the correct gear ratio, the corresponding in-gear trouble 
code is set (DTCs P0729 and P0731-36). 

2) An excessive change in input or output speeds indicating signal intermittent will result in the OTCs P0716 and/or 
P0721 being set. 

3) If the common speed sensor ground circuit is lost, both sensor inputs will read the pulses from the input speed 
sensor when at a stop in neutral. Since the input speed sensor reads 60 teeth from the input clutch hub and the 
output speed sensor reads 30 teeth from the park gear, the result is an apparent speed ratio of 1:2 and may cause 
the DTC P1794 to set. 

• When Monitored: 
Continuously with the ignition on, engine running, and after the transmission achieves the correct gear ratio . 

• Set Condition: 
If the ratio of the Input rpm to the Output rpm does not match the current gear ratio. This DTC can take up to 
five minutes of problem identification before illuminating the MIL 

Possible Causes 

LOW FLUID LEVEL 

CUT UR TOWER SEAL ON MAIN VALVE BODY 

CUT UR CLUTCH PISTON SEALS 

BROKEN OR MISSING UR CLUTCH BLEED ORIFICE (IN UR CLUTCH RETAINER) 

CUT UR ACCUMULATOR PISTON SEAL IN MAIN VALVE BODY 

CRACKED UR ACCUMULATOR PISTON IN MAIN VALVE BODY 

BURNED REVERSE OR UR CLUTCH 

CUT OD/REV PISTON SEALS 

BROKEN OR MISSING OD/REV BLEED ORIFICE (IN OD/REV CLUTCH PISTON) 

BROKEN REACTION ANNULUS GEAR WELD 

BROKEN REACTION SUN GEAR WELD 

BROKEN INPUT ANNULUS TO DRIVE SHELL WELD 

FAILED REVERSE ANNULUS SPLINE TO INPUT CARRIER 

FAILED REVERSE SUN GEAR SPLINE TO THE REACTION CARRIER 

Always perform the Pre-Diagnostic. Troubleshooting procedure before proceeding. (Refer to 21 .. TRANSMIS
SIONlTRANSAXLElAUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, check for other transmission DTCs. 

Are there any Transmission solenoid, line pressure, speed sensor, and/or loss of prime DTCs present? 

Ves »Refer to Transmission category and perform the appropriate symptom(s). Perform the test for P0944-
LOSS OF PRIME first if it is present. 

No »Go to 2 

2. CHECK IF DTC IS CURRENT 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 
With the scan tool, perform the Reverse Gear Clutch test. Follow the instructions on the scan tool. 
Increase the throttle angle, TPS degree, to 30°, for no more than a few seconds. 

CAUTION: Do not overheat the transmission. 

Did the clutch test pass, input speed remain at zero? 

Ves »Go to 3 

No »Go to 4 

3. CHECK THE EVENT DATA 

The conditions necessary to set this DTC are not currently present. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Does the Event Data show an input speed reading of zero? 

Yes »Go to 8 

No »Go to 4 

4 . POSSIBLE INTERNAL TRANSMISSION CAUSES 

Remove the Transmission Oil Pan and Valve Body and check the following per the Service Information: 

• Clutch or metal debris in the pan 
• UR clutch tower seal on the main valve body or cuts and the UR 'accumulator piston and seals. 
• Air check the Reverse and UR Hydraulic Clutch circuits (in the case) for excessive air leakage. 

NOTE: Both Hydraulic Clutch circuits contain a small bleed orifice, a small amount of air leakage is normal. 
The Reverse hydraulic clutch circuit bleed orifice connects to the 00 hydraulic clutch cavity. A small 
amount of air leakage into the 00 hydraulic clutch circuit is considered normal. 

Were there any problems found? 

Ves »Repair as necessary. If clutch debris is present, remove the transmission and inspect the Reverse and 
UR clutches, and inspect the Transmission Oil Pump and Main Regulator Valve for damage or sticking 
in its bore. 

NOTE: If the UR clutch has failed but no obvious cause is found (such as a cut piston seal, cut tower seal, 
stuck regulator valve or any other items listed above) replace the Transmission SolenoidITRS Assembly in 
addition to any necessary internal repairs. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 5 
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5. CLUTCH TEST FAILURE 

Did the clutch test fail in reverse? 

Yes »Go to 6 

No »Test complete. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

6. CHECK FOR FAILED REVERSE GEARSET SPLINES 

Working through the windows in the bottom of the case, check for a failed Reverse Sun or Annulus spline as fol
lows: 
1) Hold the Transmission Output Shaft by holding the Transmission Manual Lever in the park position. 
2) Apply the 4C clutch using 30-40 psi shop air at the apply port in the center bulkhead. (Refer to 21 - TRANS
MISSIONfTRANSAXLE/AUTOMATIC - 68RFE - DIAGNOSIS AND TESTING) 
3) Attempt to rotate the input annulus gear and drive shell (the drum that encloses the two rearmost gearsets). 

NOTE: Due to the overrunning clutch, the gear and drive shell normally rotates in one direction only. 

Can the drive shell be rotated? 

Yes »Repair internal transmission as necessary per the Service Information. Check the reaction annulus gear 
weld to the revers carrier, and the reaction sun gear weld to the 4C clutch hUb. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 7 

7. CHECK THE DRIVE SHELL WELD 

Release the output shaft and the 4C clutch. 
Apply the UR Clutch only using 30-40 psi of shop air. 
Attempt to rotate the drive shell as in the previous step. 

Can the drive shell be rotated? 

Yes »Repair Transmission as necessary per the Service Information. Check the drive shell weld to input 
annulus gear. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Disassemble and inspect the input clutch assembly. Check the Reverse clutch reaction plate snap ring. 
Check the OD and Reverse clutch seals, discs, and bleed orifice (in the OD/Reverse clutch piston). 
Check the Reverse hub and shaft. If no problems are found, check the UR clutch assembly and repair 
as necessary. If all clutches are OK, replace the Transmission SolenoidfTRS assembly per the Service 
Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

8. CHECK FOR INTERMITTENT OPERATION 

Intermittent gear ratio DTCs can be set by problems in the Input and Output Speed Sensor circuits and/or Speed 
Sensor Ground circuit. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 
WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
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Check the Speed Sensor wiring and connectors for good connection, then perform a wiggle test using the Trans
mission Simulator, Miller tool #8333. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEJ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test complete. 
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P0740·TCC OUT OF RANGE 
For a complete wiring diagram Refer to Section 8W 

Theory of Operation 
When in 2nd through 6th gear, the torque converter clutch (TCC) can be engaged when certain conditions are met. 
The TCC piston is electronically modulated by increasing the duty cycle of the UR-TCC Solenoid until the torque 
converter slip difference (difference between engine and transmission input speed) is within 60 rpm. Then the UR
TCC solenoid is fully energized (FEMCC - 100% duty cycle). Torque converter slip is monitored in FEMCC to 
ensure adequate clutch capacity . 

• When Monitored: 
During Electronically Modulated Converter Clutch (EMCC) Operation . 

• Set Condition: 
Transmission must be in EMCC, with input speed greater than 1750 rpm. UR-TCC Solenoid achieves the max
imum duty cycle and can not pull engine speed within 60 rpm of input speed. Also when the transmission is in 
FEMCC and the engine slips TCC more than 100 rpm for 10 seconds. This DTC can take up to five minutes 
of problem identification before illuminating the MIL. 

RELATED DTC P0750 PRESENT 

UR-TCC SOLENOID 

TCC SWITCH VALVE STUCK 

TCC REGULATOR VALVE STUCK 

INPUT SHAFT SEAL RING CUT 

Possible Causes 

TORQUE CONVERTER ANDIOR INTERNAL TRANSMISSION 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED DTC P0750 

With the scan tool, read DTCs. 

Is the DTC P0750 present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read and RECORD ALL Transmission DTCs. After recording DTCs, erase DTes. 
Drive the vehicle until the transmission temperature is at least 430 C or 1100 F and the engine temperature at least 
49° C or 1200 F. 
Perform the following steps 3 times. 
Using the AutoStick® (ERS) to place the transmission in 2nd gear. 
While monitoring the Engine Speed and Input Speed, accelerate smoothly at light to moderate throttle from 1200 
rpm to 2500 rpm and watch for Tee engagement. 

Did the TCe engage during any of the attempts, Engine speed approximately equal to input speed? 

Yes »Go to 3 

No »Go to 4 
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3. CHECK WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. Using the schematics as a guide, inspect the 
wiring and connectors specific to this circuit. Wiggle the wires while checking for shorts and open circuits. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorts and open circuits. 
With the scan tool, check the Event Data to help identity the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 

4. CHECK THE UR·TCC SOLENOID 

With the scan tool, check for other transmission DTCs. 

Are the DTCs P1775 and P0841 present also? 

Yes »Replace Transmission SolenoidlTRS Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 5 

5. CHECK THE TORQUE CONVERTER ANDIOR INTERNAL TRANSMISSION 

Repair internal transmission as necessary. 
Check for the following possible causes. Refer to the Service information for the proper repair procedures. 
Inspect the Transmission Oil Pump and Valve Body. 
Check the Torque Converter Switch Valve and the Torque Converter Clutch Control Valve (located in the pump valve 
body) for sticking in the bore. 
Check the Teflon seal rings on the input shaft. Note: If one of the seal rings is cut, the loose piece will often lodge 
in the TCC switch valve, causing it to stick in its bore. 
If no problems are found, replace the Transmission SolenoidfTRS Assembly. 

View repair 

Repair 
In all cases, replace the Torque Converter. Make sure to check all other possible causes in addition to 
the Torque Converter. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 
The Transmission Control System uses six electronically controlled solenoids that allow hydraulic fluid to be applied 
to various friction elements (clutches), which enables the gear requested. The continuity of each solenoid circuit is 
periodically tested. Each inactive solenoid is turned on for a few milliseconds, then off. Each active solenoid is 
turned off for a few milliseconds, then on. This pulsing of voltage to the solenoid causes an inductive spike which 
can be sensed by the Transmission Control System. If an inductive spike is not sensed by the Transmission Control 
System during the continuity check, it is tested again. If the test fails three consecutive times, the appropriate Diag
nostic Trouble Code (DTC) is set. If the solenoid test is run in response to a gear ratio or pressure switch error, one 
failure will result in setting the appropriate DTC . 

• When Monitored: 
Initially at power-up, then every 10 seconds thereafter. The solenoid circuits will also be tested immediately 
after a gear ratio or pressure switch error is detected . 

• Set Condition: 
After three consecutive solenoid continuity test failures, or one failure if test is run in response to a gear ratio 
or pressure switch error. NOTE: This DTC is strictly an electrical fault and cannot be caused by any inter
nal transmission failure other than an open in the Transmission SolenoidlTRS Assembly. If the Trans
mission SolenoidITRS Assembly is in need of replacement - do not replace the Valve Body. 

Possible Causes 

RELATED DTCS PRESENT 

(T20) UR SOLENOID CONTROL CIRCUIT SHORT TO OTHER CIRCUITS 

(T20) UR SOLENOID CONTROL CIRCUIT OPEN 

(T20) UR SOLENOID CONTROL CIRCUIT SHORT TO GROUND 

TRANSMISSION SOLENOIDfTRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK DTCS 

With the scan tool, read DTCs. 

Are there any TIPM TCM Power Control Circuit or TCM Power Input DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK TO SEE IF P0750 IS PRESENT 

Ignition on, engine not running. 
With the scan tool, erase all Transmission DTCs. 
Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the scan tool, actuate the UR Solenoid. 
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Monitor the UR Solenoid LED on the Transmission Simulator. 

Did the UR Solenoid LED on the Transmission Simulator blink on and off? 

Yes »Go to 3 

No »Go to 5 

3. CHECK THE TRANSMISSION SOLENOIDITRS ASSEMBLY 

With the Transmission simulator still connected, continue to actuate the UR solenoid for 2 minutes. 
After 2 minutes of actuation, with the scan tool, stop the actuation and check for transmission OTCs. 

Did the DTC P0750 reset during the actuation test? 

Yes »Go to 5 

No »Go to 4 

4. WIGGLE TEST WITH TRANSMISSION SIMULATOR 

With the Transmission simulator still connected, continue to actuate the UR solenoid for another 2 minutes while 
wiggling the related wiring harness and connectors. 
With the scan tool, stop the actuation and check for transmission DTCs. 

Did the DTC P0750 reset during the actuation test? 

Yes »Repair wiring harness or connectors as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the Service Information. Note: Do NOT replace 
the entire Valve Body. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

5. CHECK THE (T20) UR SOLENOID CONTROL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM harness connectors. 
Measure the resistance between the (T20) UR Solenoid Control circuit 
and all other circuits in the Transmission SolenoidITRS Assembly har
ness connector. 

Is the resistance below 5.0 ohms between the (T20) UR Sole
noid Control circuit and any other circult(s) in the Transmis
sion SolenoidlTRS Assembly harness connector? 

Yes »Repair the (T20) UR Solenoid Control circuit for a short to 
another circuit(s). 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 6 
81b2e8e2 
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6. CHECK THE (T20) UR SOLENOID CONTROL CIRCUIT FOR AN OPEN 

Connect Miller tool #8815 to the PCM C4 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T20) UR Solenoid Control circuit 
between the Transmission SolenoidfTRS Assembly harness connector 
and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T20) UR Solenoid Control circuit for an open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 TRANSMISSIONfTRANSAXLEJAUTOMATIC-
68RFE - STANDARD PROCEDURE) 

No »Go to 7 

10 

7. CHECK THE (T20) UR SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T20) UR Solenoid 
Control circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T20) UR Solenoid Control circuit for a short to 

No 

ground. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLEJAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. rf no problems are found, replace and pro
gram the PCM per the Service Information. With the scan 
tool, perform Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 
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P0755-2C SOLENOID CIRCUIT 
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Theory of Operation 
The Transmission Control System uses six electronically controlled solenoids that allow hydraulic fluid to be applied 
to various friction elements (clutches). which enables the gear requested. The continuity of each solenoid circuit is 
periodically tested. Each inactive solenoid is turned on for a few milliseconds, then off. Each active solenoid is 
turned off for a few milliseconds, then on. This pulsing of voltage to the solenoid causes an inductive spike which 
can be sensed by the Transmission Control System. If an inductive spike is not sensed by the Transmission Control 
System during the continuity check, it is tested again. If the test fails three consecutive times, the appropriate Diag~ 
nostic Trouble Code (DTC) is set. If the solenoid test is run in response to a gear ratio or pressure switch error, one 
failure will result in setting the appropriate DTC . 

• When Monitored: 
Initially at power-up, then every 10 seconds thereafter. The solenoid circuits will also be tested immediately 
after a gear ratio or pressure switch error is detected . 

• Set Condition: 
After three consecutive solenoid continuity test failures, or one failure if test is run in response to a gear ratio 
or pressure switch error. NOTE: This DTC is strictly an electrical fault and cannot be caused by any inter
nal transmission failure other than an open in the Transmission SolenoidlTRS Assembly. If the Trans
mission SolenoidlTRS Assembly is in need of replacement - do not replace the Valve Body_ 

Possible Causes 

RELATED DTCS PRESENT 

(T219) 2C SOLENOID CONTROL CIRCUIT SHORT TO OTHER CIRCUITS 

(T219) 2C SOLENOID CONTROL CIRCUIT OPEN 

(T219) 2C SOLENOID CONTROL CIRCUIT SHORT TO GROUND 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK DTCS 

With the scan tool, read DTCs. 

Are there any TIPM TCM Power Control Circuit or TCM Power Input DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK THE 2C SOLENOID USING THE TRANSMISSION SIMULATOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the scan tool, actuate the 2C Solenoid. 

Did the 2C Solenoid LED blink on and off on the Transmission Simulator? 

Yes »Go to 3 

No »Go to 5 
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3. CHECK THE TRANSMISSION SOLENOIDITRS ASSEMBLY 

With the Transmission simulator still connected, continue to actuate the 2C solenoid for 2 minutes. 
After 2 minutes of actuation, with the scan tool, stop the actuation and check for transmission DTCs. 

Did the DTC P0755 reset during the actuation test? 

Yes »Go to 5 

No »Go to 4 

4. WIGGLE TEST WITH TRANSMISSION SIMULATOR 

With the Transmission simulator still connected, continue to actuate the 2C solenoid for another 2 minutes while 
wiggling the related wiring harness and connectors. 
With the scan tool, stop the actuation and check for transmission DTCs. 

Did the DTC P0755 reset during the actuation test? 

Yes »Repair wiring harness or connectors as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidfTRS Assembly per the Service Information. Note: Do NOT replace 
the entire Valve Body. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

5. CHECK THE (T219) 2C SOLENOID CONTROL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM harness connectors. 
Measure the resistance between the (T219) 2C Solenoid Control circuit 
and all other circuits in the Transmission SolenoidlTRS Assembly har-
ness connector. 

Is the resistance below 5.0 ohms between the (T219) 2C Sole
noid Control circuit and any other circuit(s) in the Transmis
sion SolenoidfTRS Assembly harness connector? 

Yes »Repair the (T219) 2C Solenoid Control circuit for a short to 
another circuit(s). 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 6 
81b2ecOO 
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6. CHECK THE (T219) 2C SOLENOID CONTROL CIRCUIT FOR AN OPEN 

Connect Miller tool #8815 to the PCM C4 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T219) 2C Solenoid Control circuit 
between the Transmission SolenoidlTRS Assembly harness connector 
and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T219) 2C Solenoid Control circuit for an open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC .. 
68RFE .. STANDARD PROCEDURE) 

No »Go to 7 

7. CHECK THE (T219) 2C SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T219) 2C Solenoid 
Control circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T219) 2C Solenoid Control circuit for a short to 

No 

ground. 
Perform 45RFEl545RFE TRANSMISSION VERIFICATION 
TEST. (Refer to 21 .. TRANSMISSIONITRANSAXLE/AUTO-
MATIC .. 45RFEl545RFE .. STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace and pro
gram the PCM per the Service Information. With the scan 
tool, perform Quick Learn. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC .. 
68RFE - STANDARD PROCEDURE) 
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P0760-0D SOLENOID CIRCUIT 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 
The Transmission Control System uses six electronically controlled solenoids that allow hydraulic fluid to be applied 
to various friction elements (clutches), which enables the gear requested. The continuity of each solenoid circuit is 
periodically tested. Each inactive solenoid is turned on for a few milliseconds, then off. Each active solenoid is 
turned off for a few milliseconds, then on. This pulsing of voltage to the solenoid causes an inductive spike which 
can be sensed by the Transmission Control System. If an inductive spike is not sensed by the Transmission Control 
System during the continuity check, it is tested again. If the test fails three consecutive times, the appropriate Diag
nostic Trouble Code (DTC) is set. If the solenoid test is run in response to a gear ratio or pressure switch error, one 
failure will result in setting the appropriate DTC . 

• When Monitored: 
Initially at power-up, then every 10 seconds thereafter. The solenoid circuits will also be tested immediately 
after a gear ratio or pressure switch error is detected . 

• Set Condition: 
After three consecutive solenoid continuity test failures, or one failure if test is run in response to a gear ratio 
or pressure switch error. NOTE: This DTC is strictly an electrical fault and cannot be caused by any inter
nal transmission failure other than an open in the Transmission SolenoidlTRS Assembly. If the Trans
mission SolenoidrrRS Assembly is in need of replacement - do not replace the Valve Body. 

Possible Causes 

RELATED DTCS PRESENT 

(TSO) 00 SOLENOID CONTROL CIRCUIT SHORT TO OTHER CIRCUITS 

(TSO) 00 SOLENOID CONTROL CIRCUIT OPEN 

(TSO) 00 SOLENOID CONTROL CIRCUIT SHORT TO GROUND 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, read DTCs. 

Are there any TIPM TCM Power Control Circuit or TCM Power Input DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK THE OD SOLENOID USING THE TRANSMISSION SIMULATOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the scan tool, clear Transmission OTCs. 
With the scan tool, actuate the OD Solenoid. 
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Monitor the 00 Solenoid LED on the Transmission Simulator. 

Did the OD Solenoid LED on the Transmission Simulator blink on and off? 

Yes »Go to 3 

No »Go to 5 

3. CHECK THE TRANSMISSION SOLENOIDITRS ASSEMBLY 

With the Transmission simulator still connected, continue to actuate the 00 solenoid for 2 minutes. 
After 2 minutes of actuation, with the scan tool, stop the actuation and check for transmission OTCs. 

Did the DTC P0760 reset during the actuation test? 

Yes »Go to 5 

No »Go to 4 

4. WIGGLE TEST WITH TRANSMISSION SIMULATOR 

With the Transmission simulator still connected, continue to actuate the 00 solenoid for another 2 minutes while 
wiggling the related wiring harness and connectors. 
With the scan tool, stop the actuation and check for transmission DTCs. 

Did the DTC P0760 reset during the actuation test? 

Yes »Repair wiring harness or connectors as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the Service Information. Note: Do NOT replace 
the entire Valve Body. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

5. CHECK THE (T60) OD SOLENOID CONTROL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM harness connectors. 
Measure the resistance between the (T60) 00 Solenoid Control circuit 
and all other circuits in the Transmission SolenoidlTRS Assembly har
ness connector. 

Is the resistance below 5.0 ohms between the (T60) 00 Sole
noid Control circuit and any other circuit(s) In the Transmis
sion SolenoidlTRS Assembly harness connector? 

Yes »Repair the (T60) 00 Solenoid Control circuit for a short to 
another circuit(s). 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 6 
81 b2ef1 b 
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6. CHECK THE 00 SOLENOID CONTROL CIRCUIT FOR AN OPEN 

Connect Miller tool #8815 to the PCM C4 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller special tool #8815 
to perform diagnosis. 
Measure the resistance of the (T60) 00 Solenoid Control circuit 
between the Transmission SolenoidlTRS Assembly harness connector 
to the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T60) 00 Solenoid Control circuit for an open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLEJAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 7 

7. CHECK THE (T60) 00 SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T60) 00 Solenoid 
Control circuit. 

(s the resistance below 5.0 ohms? 

Yes »Repair the (T60) 00 Solenoid Control circuit for a short to 

No 

ground. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLEJAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace and pro
gram the PCM per the Service Information. With the scan 
tool, perform Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLEJAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

PCIIPlNOUT 

AAeM8LY· 

TRANeIllI8S1ON 

80L.DIOIDITM 
(RFE) 

PC .. PINOUT 

1IOX .. ,e 

AsaEMILY· 

TIlAN8I11I1I1ON 
IOLIHOIMRS 

(IW:) 

81b2ef12 

81b2ef16 



DR ----- AUTOMATIC TRANSMISSION - 68RFE - ELECTRICAL DIAGNOSTICS 

P0765-UD SOLENOID CIRCUIT 

IBAnAa I 
r - - - - - - - - - - - ~ - - - - - - - - - - - - - - - -IIODULE. 

21 .. 1009 

I r - - - - - - - ..r:::::- - - - - -l ECTRONiCS TOTALLY 
I Bit) El IIITEIRATED 

I I TRANSMISSION I POWER 
I CONTROL TRANSMISSION I 
1_ ~ o~r _ -=--=--=--____ -=--..:=--=- ____ CONTROL -=--=--=-J ____ J 

9YC1D IOYC1 

m T515 
16 20 

YLiOR YlIDB 

16 t C130 20 11 CUD 

116 
16 

YLIOR 

I 
• ---. ------. ----. S125 

T515 
20 

YLJ1JB 

116 
16 

VLIOR 

I I I 

"t 
T16 TI6 TI6 
16 16 16 

YliOR VLIOR YliOR 

191 C4 28 1 C4 38 1 C4 

r "TRANSMISSION - - - TRANSMISSION - -TRANSMISSION - - - -TRANSMISSION - - - - - - - - t ::::;~~AII 
I CONTROL CONTROL CONTROL CONTROL I CONTROL 
I OUTPUT OUTPUT OUTPUT I 
I PRESSURE I 

MS CONTROL LIR UD 00 
I SOLENOID SOLENOID SOLENOID SOLENOID SOLENOID 4C SOLENOID 2C SOLENOID I 
l_~~-_~~~ __ ym~_~oo~-~m~-2Nl~~-W~L-~ 

'r "r lOr 'r T4 'r 'r 
1140 

20 
YLIGY 

T118 
20 
DG 

120 
20 

DGMT 

T59 
2n 

YLIlB 

T60 
20 

YlIGY 

T259 
20 

YLJDG 

T21S 
20 

VLJtG 

10 21 12 2 17 7 19 2C 

I" TRANOOSSWN - - MS - - PRESSU~ - - - llR - - - UD - - - 00 - - 4c SOLENOID - 2CSOlENOiD liSSEIlILT. 011 

I CONTROL SOLENOID CONTROL SOLENOIO SOLENOID SOLENOID CONTROL CONTROL I ~:~:::II:~~s 
OUTPUT CONTROL SOLENOID CONTROL CONTROL CONTROL IIRFE, 

I CONTROL 

I ______ --------------------------~ 

For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 
The Transmission Control System uses six electronically controlled solenoids that allow hydraulic fluid to be applied 
to various friction elements (clutches), which enables the gear requested. The continuity of each solenoid circuit is 
periodically tested. Each inactive solenoid is turned on for a few milliseconds, then off. Each active solenoid is 
turned off for a few milliseconds, then on. This pulsing of voltage to the solenoid causes an inductive spike which 
can be sensed by the Transmission Control System. If an inductive spike is not sensed by the Transmission Control 
System during the continuity check, it is tested again. If the test fails three consecutive times, the appropriate Diag
nostic Trouble Code (DTC) is set. If the solenoid test is run in response to a gear ratio or pressure switch error, one 
failure will result in setting the appropriate DTC. 

• When Monitored: 
Initially at power-up, then every 10 seconds thereafter. The solenoid circuits will also be tested immediately 
after a gear ratio or pressure switch error is detected. 

• Set Cond ition: 
After three consecutive solenoid continuity test failures, or one failure if test is run in response to a gear ratio 
or pressure switch error. NOTE: This DTC is strictly an electrical fault and cannot be caused by any inter
nal transmission failure other than an open in the Transmission SolenoidlTRS Assembly. If the Trans
mission SolenoidITRS Assembly is in need of replacement - do not replace the Valve Body. 

Possible Causes 

RELATED DTCS PRESENT 

(TS9) UD SOLENOID CONTROL CIRCUIT SHORT TO OTHER CIRCUITS 

(TS9) UD SOLENOID CONTROL CIRCUIT OPEN 

(TS9) UD SOLENOID CONTROL CIRCUIT SHORT TO GROUND 

TRANSMISSION SOLENOIDfTRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, read DTCs. 

Are there any TIPM TCM Power Control Circuit or TCM Power Input DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK THE UD SOLENOID USING THE TRANSMISSION SIMULATOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the scan tool, clear Transmission DTCs. 
With the scan tool, actuate the UD Solenoid. 
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Monitor the UD Solenoid LED on the Transmission Simulator. 

Did the UD Solenoid LED on the Transmission Simulator blink on and off? 

Ves »Go to 3 

No »Go to 5 

3. CHECK THE TRANSMISSION SOLENOIDITRS ASSEMBLY 

With the Transmission simulator still connected, continue to actuate the UD solenoid for 2 minutes. 
After 2 minutes of actuation, with the scan tool, stop the actuation and check for transmission DTCs. 

Did the DTC P0765 reset during the actuation test? 

Ves »Go to 5 

No »Go to 4 

4. WIGGLE TEST WITH TRANSMISSION SIMULATOR 

With the Transmission simulator still connected, continue to actuate the UD solenoid for another 2 minutes while 
wiggling the related wiring harness and connectors. 
With the scan tool, stop the actuation and check for transmission DTCs. 

Did the DTC P0765 reset during the actuation test? 

Ves »Repair wiring harness or connectors as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidfTRS Assembly per the Service Information. Note: Do NOT replace 
the entire Valve Body. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

5. CHECK THE (T59) UD SOLENOID CONTROL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Dis~onnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM harness connectors. 
Measure the resistance between the (T59) UD Solenoid Control circuit 
and all other circuits in the Transmission SolenoidfTRS Assembly har
ness connector. 

Is the resistance below 5.0 ohms between the (TS9) UD Sole
noid Control circuit and any other circuit(s) in the Transmis
sion SolenoidlTRS Assembly harness connector? 

Ves »Repair the (T59) UD Solenoid Control circuit for a short to 
another circuit(s). 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMAT1C -
68RFE - STANDARD PROCEDURE) 

No »Go to 6 

17 

81b2efea 
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6. CHECK THE (T59) UD SOLENOID CONTROL CIRCUIT FOR AN OPEN 

Connect Miller tool #8815 to the PCM C4 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T59) UD Solenoid Control circuit 
between the Transmission SolenoidlTRS Assembly harness connector 
and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (TS9) UD Solenoid Control circuit for an open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 7 

8 

7. CHECK THE (T59) UD SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (TS9) UD Solenoid 
Control circuit. 

Is the resistance below 5.0 ohms? 

Ves »Repair the (T59) UD Solenoid Control circuit for a short to 

No 

ground. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace and pro
gram the PCM per the Service Information. With the scan 
tool, perform Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 
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P0770-4C SOLENOID CIRCUIT 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 
The Transmission Control System uses six electronically controlled solenoids that allow hydraulic fluid to be applied 
to various friction elements (clutches), which enables the gear requested. The continuity of each solenoid circuit is 
periodically tested. Each inactive solenoid is turned on for a few milliseconds, then off. Each active solenoid is 
turned off for a few milliseconds, then on. This pulsing of voltage to the solenoid causes an inductive spike which 
can be sensed by the Transmission Control System. If an inductive spike is not sensed by the Transmission Control 
System during the continuity check, it is tested again. If the test fails three consecutive times, the appropriate Diag
nostic Trouble Code (DTC) is set. If the solenoid test is run in response to a gear ratio or pressure switch error, one 
failure will result in setting the appropriate DTC . 

• When Monitored: 
Initially at power-up, then every 10 seconds thereafter. The solenoid circuits will also be tested immediately 
after a gear ratio or pressure switch error is detected. 

• Set Condition: 
After three consecutive solenoid continuity test failures, or one failure if test is run in response to a gear ratio 
or pressure switch error. NOTE: This DTC is strictly an electrical fault and cannot be caused by any inter
nal transmission failure other than an open in the Transmission SolenoidlTRS Assembly. If the Trans
mission SolenoidlTRS Assembly is in need of replacement - do not replace the Valve Body. 

Possible Causes 

RELATED DTCS PRESENT 

(T259) 4C SOLENOID CONTROL CIRCUIT SHORT TO OTHER CIRCUITS 

(T259) 4C SOLENOID CONTROL CIRCUIT OPEN 

(T259) 4C SOLENOID CONTROL CIRCUIT SHORT TO GROUND 

TRANSMISSION SOlENOI DfTRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS· 
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED DrCS 

With the scan tool, read DTCs. 

Are there any TIPM TCM Power Control Circuit or TCM Power Input orcs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK THE 4C SOLENOID USING THE TRANSMISSION SIMULATOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION~ Removaf of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the scan tool, clear Transmission DTCs. 
With the scan tool, actuate the 4C Solenoid. 
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Monitor the 4C Solenoid LED on the Transmission Simulator. 

Did the 4C Solenoid LED on the Transmission Simulator blink on and off? 

Yes »Go to 3 

No »Go to 5 

3. CHECK THE TRANSMISSION SOLENOIDITRS ASSEMBLY 

With the Transmission simulator still connected, continue to actuate the 4C solenoid for 2 minutes. 
After 2 minutes of actuation, with the scan tool, stop the actuation and check for transmission DTCs. 

Did the DTC P0770 reset during the actuation test? 

Yes »Go to 5 

No »Go to 4 

4. WIGGLE TEST WITH TRANSMISSION SIMULATOR 

With the Transmission simulator still connected, continue to actuate the 4C solenoid for another 2 minutes while 
wiggling the related wiring harness and connectors. 
With the scan tool, stop the actuation and check for transmission DTCs. 

Did the DTC P0770 reset during the actuation test? 

Yes »Repair wiring harness or connectors as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the Service Information. Note: Do NOT replace 
the entire Valve Body. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

5. CHECK THE (T259) 4C SOLENOID CONTROL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 

Disconnect the PCM harness connectors. 
Measure the resistance between the (T2S9) 4C Solenoid Control circuit 
and all other circuits in the Transmission SolenoidlTRS Assembly har
ness connector. 

Is the resistance below 5.0 ohms between the (T259) 4C Sole
noid Control circuit and any other circuit(s) in the Transmis
sion SolenoidlTRS Assembly harness connector? 

Yes »Repair the (T259) 4C Solenoid Control circuit for a short to 
another circuit(s). 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 6 
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6. CHECK THE 4C SOLENOID CONTROL CIRCUIT FOR AN OPEN 

Connect Miller tool #8815 to the PCM C4 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller special tool #8815 
to perform diagnosis. 
Measure the resistance of the (T259} 4C Solenoid Control circuit 
between the Transmission SolenoidfTRS Assembly harness connector 
and the appropriate terminal of Miller tool #8815. 

Is the resistance above S.O ohms? 

Yes »Repair the (T259) 4C Solenoid Control circuit for an open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 7 

19 

7. CHECK THE (T259) 4C SOLENOID CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T259) 4C Solenoid 
Control circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T259) 4C Solenoid Control circuit for a short to 

No 

ground. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLElAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace and pro
gram the PCM per the Service Information. With the scan 
tool, perform Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 
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P0841-LR PRESSURE SWITCH RATIONALITY 
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Theory of Operation 
The Transmission system uses five pressure switches to monitor the fluid pressure in the UR, 2C, 4C, UD, and 00 
clutch circuits. The pressure switches are continuously monitored for the correct states in each gear as shown . 

• When Monitored: 
Continuously with the ignition on and engine running . 

• Set Condition: 
The DTC will set if the UR Pressure Switch reads open or closed at the wrong time in a given gear. 

Possible Causes 

LOSS OF PRIME ANDIOR TIPM DTC PRESENT 

LOW FLUID LEVEL 

LOW LINE PRESSURE 

CRACKED OR MISINSTALLED PRIMARY OIL FILTER OR FILTER SEAL 

STICKING MAIN REGULATOR VALVE IN PUMP VALVE BODY 

NO. 1 CHECK BALL CUT OR DAMAGED 

WIRING AND CONNECTORS 

(T50) UR PRESSURE SWITCH SENSE CIRCUIT OPEN 

(T50) UR PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 

(T50) UR PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

TRANSMISSION SOLENOIDfTRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

REAR ANNULUS GEAR DRIVE SHELL SNAP RING DISLODGED 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 • TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

GEAR UR 2C 4C UD 00 

REVERSE OPEN OPEN OPEN OPEN OPEN 

PIN CLOSED** OPEN OPEN OPEN OPEN 

1ST CLOSED* OPEN OPEN CLOSED OPEN 

2ND OPEN CLOSED OPEN CLOSED OPEN 

3RD OPEN OPEN CLOSED CLOSED OPEN 

4TH OPEN OPEN OPEN CLOSED CLOSED 

5TH OPEN OPEN CLOSED OPEN CLOSED 

6TH OPEN CLOSED OPEN OPEN CLOSED 

·UR is closed if output speed is below 100 rpm in Drive. UR is closed in Manual (ERS) 1st. 

**May be open when rolling in Neutral or at low oil temperatures. 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

Ignition on I engine not running. 
With the scan tool, check for other transmission DTCs. 

Are there any Loss of Prime, TCM Power Input, and/or TIPM TeM Power Control circuit DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. If the DTC P0944 is present, 
perform its respective test first. 

No »Go to 2 
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2. CHECK IF THE CONDITION FOR P0841 IS PRESENT 

With the scan tool, check the Event Data for P0841. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

Does the Event Data show the DTC P0841? 

Yes »Go to 3 

No »Refer to the Transmission category and perform diagnostics for the DTC reported in the Event Data. 

3. CHECK IF THE DTC SET IN REVERSE 

Does the Event Data show the DTC P0841 set while in Reverse? 

Yes »Go to 10 

No »Go to 4 

4. CHECK IF THE UR PRESSURE SWITCH IS CLOSED 

Does the Event Data show the UR Pressu re Switch reading CLOSED when the DTC P0841 was set? 

Yes »Go to 5 

No »Go to 14 

5. CHECK THE PCM AND WIRING USING THE TRANSMISSION SIMULATOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
Turn the Pressure Switch selector to UR on the Transmission Simulator. 
With the scan tool, monitor the UR Pressure Switch state while pressing the Pressure Switch Test button on the 
Transmission Simulator. 

Did the UR Pressure Switch state change from open to closed while pressing the Pressure Switch Test 
button on the Transmission Simulator? 

Yes »Go to 6 

No »Go to 10 

6. CHECK FOR POOR WIRING AND CONNECTIONS 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 

Were there any problems found? 

Yes »Repair as n~cessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLEJ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 7 
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7. CHECK IF THE DTC SET IN FIRST GEAR 

In the Event Data recorded earlier, does the Event Data show the Present Gear as first gear when the DTC 
P0841 set? 

Yes »Go to 8 

No »Replace the Transmission SolenoidrrRS Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

8. CHECK IF THE NO.1 CHECK BALL IS CUT OR DAMAGED 

Turn the ignition off to the lock position. 
Remove the Transmission Valve Body per the Service Information. 
Check the No.1 Check Ball for any possible cuts or damage. 

Is the No.1 Check Ball cut or damaged? 

Ves »Replace the No.1 Check Ball and check for clutch debris in the transmission oil pan. If there is exces-
sive debris, perform internal repairs to the UR Clutch assembly. Refer to the Service Information for 
proper repair procedures. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 9 

9. CHECK IF THE DRIVE SHELL SNAP RING IS DISLODGED AND THE TRANSMISSION SOLENOIDrrRS 
ASSEMBLY 

Looking through the windows in the bottom of the case, check whether the snap ring at the front of the input annu
lus gear drive shell and Reverse (center) Carrier has dislodged. 

NOTE: It may be necessary to pry the Input Annulus Gear Drive Shell rearward to check this snap ring. 

Is the Drive Shell Snap Ring dislodged? 

Yes »Repair as necessary. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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10. CHECK THE (T50) UR PRESSURE SWITCH SENSE CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 

Disconnect the Transmission Simulator, Miller tool #8333 if connected in 
a previous step or disconnect the Transmission SolenoidlTRS Assembly 
harness connector. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 

NOTE: Check connectors - Clean/repair as necessary. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T50) UR Pressure Switch Sense circuit 
between the SolenoidlTRS Assembly harness connector and the appro
priate terminal of the Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T50) UR Pressure Switch Sense circuit for an 
open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 11 
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11 . CHECK THE (T50) UR PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T50) UR Pressure 
Switch Sense circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T50) UR Pressure Switch Sense circuit for a 

No 

short to ground. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 
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12. CHECK THE PCM POWERS AND GROUNDS 

Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 13 

13. ROAD TEST THE VEHICLE 

With the scan tool, clear the DTC and road test the vehicle. 
Using the Event Data recorded earlier, try to duplicate the conditions in which the DTC originally set. 

Did the DTC P0841 reset? 

Yes »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace and program the PCM per the Service Information. With the scan tool, perform Quick 
Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 17 

14. CHECK FOR LOW LINE PRESSURE 

In the Event Data recorded earlier, is the Line Pressure less than 40 psi, and significantly below the 
Desired Line Pressure? 

Yes »Repair as necessary to correct low line pressure. Check for low fluid level. Check the Primary Oil Filter 
seal for a split, crack, or improperly installed. Refer to the Service Information for the proper installation 
procedure. If the fluid level and Primary Oil Filter are OK, check the Main Regulator Valve in the Oil 
Pump per the Service Information. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 15 

15. CHECK THE (TSO) UR PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Transmission SolenoidfTRS Assembly harness connec
tor. 

Disconnect all PCM harness connectors. 

Measure the resistance between the (TSO) UR Pressure Switch Sense 
circuit and all other circuits in the Transmission SolenoidfTRS Assembly 
harness connector. 

Is the resistance below 5.0 ohms between the (T50) UR Pres
sure Switch Sense circuit and any other circuit(s) in the Trans
mission SolenoidITRS Assembly harness connector? 

Yes »Repair the (TSO) UR Pressure Switch Sense circuit for a 
short to another circuit(s). 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 16 

14 

81b2f7Of 
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16. ROAD TEST THE VEHICLE 

With the scan tool, clear the DTC and road test the vehicle. 
Using the Event Data recorded earlier, try to duplicate the conditions in which the DTC originally set. 

Did the DTC P0841 reset? 

Yes »Replace the Transmission SolenoidrrRS Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 17 

17. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0845-2C HYDRAULIC PRESSURE TEST 
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For a complete wiring diagram Refer to Section 8W. 



DR ----- AUTOMATIC TRANSMISSION - 68RFE • ELECTRICAL DIAGNOSTICS 21 - 1025 

Theory of Operation 
The Transmission Control System tests the pressure switches when they are off. The test verifies that the switches 
are operational (They will close with pressure applied). The Transmission Control System verifies that the switch 
closes when the corresponding element is applied. If a switch fails to close, it is re-tested. If it fails the second test, 
the DTC will set, the MIL will illuminate and the transmission system will default to the orderly Shutdown routine . 

• When Monitored: 
In any forward gear with engine speed above 1000 rpm shortly after a shift and every minute thereafter . 

• Set Condition: 
After a shift into a forward gear, with engine speed above 1000 rpm, the PCM momentarily turns on element 
pressure to the Clutch circuits that don't have pressure to identify the correct Pressure Switch closes. If the 
Pressure Switch does not close 2 times, the DTC sets. 

LINE PRESSURE SENSOR 

TRANSMISSION FLUID CONTAMINATION 

RELATED DTCS PRESENT 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

EXCESSIVE DEBRIS IN OIL PAN 

Possible Causes 

POOR LINE PRESSURE SENSOR CONNECTION 

(T147) 2C PRESSURE SIGNAL CIRCUIT SHORT TO ANOTHER CIRCUIT 

(F856) 5-VOLT SUPPLY CIRCUIT OPEN 

(F856) 5-VOLT SUPPLY CIRCUIT SHORT TO GROUND 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

INTERNAL TRANSMISSION 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, read DTCs. 

Is there any Loss ot Prime, TCM Power Input, Line Pressure Sensor and/or TIPM TCM Power Control 
Circuit DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 11 the DTC P0944-LOSS OF 
PRIME is present. perform its respective test first. 

No »Go to 2 

2. CHECK IT THE DTC P0755 IS PRESENT 

With the scan tool, read DTCs. 

Is the DTC P0755 also present? 

Yes »Refer to the symptom list and pertorm diagnostics for P0755-2C SOLENOID CIRCUIT. 

No »Go to 3 
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3. CHECK IF THE DTCS P0729, P0732, AND/OR P0846 ARE PRESENT 

With the scan tool, read DTCs. 

Are the DrCs P0729, P0732, and/or P0846 present also? 

Yes »Go to 12 

No »Go to 4 

4. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less tor this DTC? 

Yes »Go to 5 

No »Go to 15 

5. CHECK IF THE LINE PRESSURE STAYS THE SAME 

Start the engine. 
Warm the transmission to 82° C (1800 F). 
Firmly apply the brakes. 
With the scan tool, monitor the Line Pressure during the following step. 
Move the shift lever to each gear position, pausing momentarily in each position and record the line pressure read· 
ing. Allow the pressure to stabilize for at least 5 seconds in each range. 

Did the line pressure remain at a steady value between 585 and 655 kPa (85 and 95 psi) in each posi
tion? 

Yes »Go to 6 

No »Go to 10 

6. CHECK THE LINE PRESSURE SENSOR CONNECTION 

Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure while firmly pushing the Transmission Line Pressure Sensor connector 
inward towards the Transmission. 

Did the Line Pressure reading on the scan tool CHANGE to about 207 kPa (30 psi or 0.7-volts) when 
the connector was pushed inward? 

Yes (value was higher and changed to 30 psi or 0.7 .. volts) 
Disconnect and properly reconnect the Line Pressure Sensor connector. Inspect terminals and repair as 
necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No (value is higher than 30 psi or 0.7 volts and did not change, or the value was already 30 psi or 0.7 volts 
and did not change) 

Go to 7 
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7. CHECK THE LINE PRESSURE SENSOR OPERATION 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
With the Transmission Simulator select the "OFF" position on the "Input/Output Speed" switch. 
Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure while turning the Pressure Switch selector to each of the 3 line pres
sure positions on the Transmission Simulator. 

NOTE: All three scan tool Line Pressure readings should be steady and :t14 kPa (2.0 psi) or 0.2 volts of the 
reading specified on the Transmission Simulator. 

Did the scan tool Line Pressure readings match the specified readings on the Transmission Simulator 
and remain steady in all three positions? 

Yes »Replace the Line Pressure Sensor per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 8 

8. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect Transmission Simulator. 
Disconnect the PCM C1 harness connector and connect Miller tool 
#8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (F856) 5-volt Supply circuit between the 
Line Pressure Sensor harness connector and the appropriate terminal 
of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for an open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 9 
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9. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (F856) 5-volt Supply 
circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for a short to ground. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLEIAUTOMATIC-
68RFE - STANDARD PROCEDURE) 

10. COMPARE SCAN TOOL TO PRESSURE GAUGE 

Turn the ignition off to the lock position. 
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Connect the Line Pressure Adapter, Miller tool #8259 and 0-300 psi Test Gauge, Miller tool #C-3293-SP. Refer to 
the Service Information for proper installation procedure. 

CAUTION: Apply parking brake. 
Start the engine. 
In the following steps, compare the scan tool Line Pressure to the Pressure Gauge readings in each gear. 

CAUTION: Do not overheat transmission. 
With the gear selector in park, raise the rpm to 1500, and compare line pressure readings. 
Firmly apply the brakes, move the gear selector into reverse. raise the rpm to 1500, and compare the line pressure 
readings. 
Firmly apply the brakes, move the gear selector into drive, raise the rpm to 1500, and compare the tine pressure 
readings. 

Did the scan tool Line Pressure readings match the Pressure Gauge readings :t 10 psi? 

Yes »Go to 11 

No »Replace the Line Pressure Sensor per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISStONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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11. CHECK THE WIRING AND CONNECTORS 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. • 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Remove the Line Pressure Adapters Miller tool '#8259 and 0-300 psi Test Gauge, Miller tool #C-3293-SP. 
Install the Transmission Simulator, Miller tool #8333. 
On the Transmission Simulator, turn the Pressure Switch selector switch to 2C. 
Ignition on, engine not running. 
With the scan tool, monitor the 2C Pressure Switch state while pressing and holding the Pressure Switch test button 
and wiggling the wire harness and connectors that pertain to the 2C Pressure Switch. 

Did the 2C Pressure Switch state change to closed and remain closed while wiggling the wires? 

Yes »Go to 12 

No »Go to 14 

12. CHECK FOR EXCESSIVE DEBRIS 

Turn the ignition off to the lock position. 
Remove the Transmission Simulator, Miller tool #8333. 
Remove and inspect the Transmission Oil Pan per the Service Information. 

Does the Transmission Oil Pan contain excessive debris or contamination? 

Yes »Repair the cause of the excessive debris in the Transmission Oil Pan. Refer to the Service Information 
for the proper procedures. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 • TRANSMISSIONITRANSAXLEJ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 13 

13. CHECK THE 2C HYDRAULIC CLUTCH CIRCUIT 

Remove the Valve Body and air check the 2C clutch hydraulic circuit, in the 2C/4C clutch retainer, for leakage per 
the Service Information. 

NOTE: The 2C hydraulic clutch circuit contains a small bleed orifice, a small amount of air leakage is nor-
mal. ' 

Was there excessive air leakage noticed during the air check? 

Yes »Repair as necessary. Check the 2C clutch pistont piston seals and bleed orifice assembly. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 • TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Disassemble and inspect the Valve Body and repair as necessary. Inspect the 2C Accumulator piston 
and seals. Check for an extra check ball downstream from the NO.7 check ball pocket and repair as 
necessary. If no problems are found in the Valve Body, replace the Transmission SolenoidfTRS Assem
bly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEJ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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14. CHECK THE (T147) 2C PRESSURE SIGNAL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Disconnect all PCM harness connectors. 
Disconnect the Transmission SolenoidrrRS Assembly harness connec
tor. 

NOTE: Make sure the Transmission SolenoidlTRS Assembly har
ness connector is disconnected. 
Measure the resistance between the (T147) 2C Pressure Signal circuit 
and all other circuits in the Transmission SoienoidfTRS Assembly har
ness connector. 

Is the resistance below 5.0 ohms between the (T147) 2C Pres
sure Signal circuit and any other circuit(s) in the Transmission 
SolenoidlTRS Assembly harness connector? 

Yes »Repair the (T147) 2C Pressure Signal circuit for a short to 
another circuit(s). 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

BLACK 

15 

81b2f7aa 

No »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace and program the PCM per the Service Information. With the scan tool, perform Quick 
Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEJ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

15. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
USing the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
If the Event Data shows the DTC P0845 set while the Line Pressure was significantly below the Desired Line Pres
sure reading, check for causes of low line pressure (low fluid level, broken or mis-installed primary oil filter or filter 
seal, sticking Main Regulator Valve in the Pump Valve Body etc.). If the data shows the DTC set while the Line 
Pressure reading was significantly higher than the Desired Line Pressure, check the Line Pressure Sensor and 
related wiring. 

Where there any problems found? 

Yes »Repair as necessary. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEJ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0846-2C PRESSURE SWITCH RATIONALITY 
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Theory of Operation 
The Transmission system uses five pressure switches to monitor the fluid pressure in the UR, 2C, 4C, UD, and 00 
clutch circuits. The pressure switches are continuously monitored for the correct states in each gear as shown. 

• When Monitored: 
Continuously with the ignition on, engine running, with the transmission in gear. 

• Set Condition: 
The DTC is set if the 2C Pressure Switch reads open or closed at the wrong time in a given gear. 

Possible Causes 

RELATED TIPM TCM DTCS PRESENT 

(T147) 2C PRESSURE SWITCH SENSE CIRCUIT OPEN 

(T147) 2C PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 

(T147) 2C PRESSURE SWITCH SENSE CIRCUIT SHORT TO OTHER CIRCUIT 

EXCESSIVE FLUID LEAKAGE IN 2C CLUTCH CIRCUIT 

NO.5 ANDIOR NO.7 CHECK BALL CUT OR DAMAGED 

EXTRA CHECK BALL DOWNSTREAM OF THE NO. 7 CHECK BALL SOCKET 

LOW LINE PRESSURE 

TRANSMISSION SOLENOIDfTRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

WIRING AND CONNECTORS 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONlTRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

GEAR UR 2C 4C UD 00 

REVERSE OPEN OPEN OPEN OPEN OPEN 

PIN CLOSED** OPEN OPEN OPEN OPEN 

1ST CLOSED* OPEN OPEN CLOSED OPEN 

2ND OPEN CLOSED OPEN CLOSED OPEN 

3RD OPEN OPEN CLOSED CLOSED OPEN 

4TH OPEN OPEN OPEN CLOSED CLOSED 

5TH OPEN OPEN CLOSED OPEN CLOSED 

6TH OPEN CLOSED OPEN OPEN CLOSED 

*UR is closed if output speed is below 100 rpm in Drive. UR is closed in Manual (ERS) 1 st. 

**May be open when rolling in Neutral or at low oil temperatures. 

Diagnostic Test 

1.. CHECK FOR TIPM OTCS 

With the scan tool, read DTCs. 

Are there any TIPM TCM Power Control circuit or TCM Power Input DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 
Perform 68RFE TRANSMISSION VERIFICATrON TEST. (Refer to 21 • TRANSMISSIONfTRANSAXLEI 
AUTOMATIC· 6aRFE - STANDARD PROCEDURE) 

No »Go to 2 
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2. CHECK IF THE DTC DATA SHOWS THE CURRENT DTC 

With the scan tool, read and record the Event Data. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

Does the Event Data show data for DTC P0846? 

Yes »Go to 3 

No »Refer to the Transmission category and perform the appropriate symptom shown in the Event Data. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

3. CHECK IF MULTIPLE DTCS ARE PRESENT 

With the scan tool, read DTCs. 

Are there two or more related pressure switch rationality DTCs present in addition to P0846? 

Yes »Go to 4 

No »Go to 7 

4. CHECK IF ALL THE PRESSURE SWITCHES READ CLOSED 

With the scan tool, check the Event Data for P0846. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

Do all the pressure switches read CLOSED in the Event Data for P0846? 

Yes »Refer to Transmission category and perform diagnostics for P0882. 

No »Go to 5 

5. CHECK IF ALL THE PRESSURE SWITCHES READ OPEN 

In the Event Data recorded earlier, do all the pressure switches read OPEN? 

Yes »Go to 6 

No »Go to 7 

6. CHECK FOR LOW LINE PRESSURE 

In the Event Data recorded earlier, is the (actual) Line Pressure less than 276 kPa (40 psi), and 
significantly below the Desired (target) Line Pressure? 

Yes »Repair as necessary to correct low line pressure. Check fluid level and adjust as necessary. If fluid level 
is OK, check the Primary Oil Filter seal for a split, crack, or improperly installed. If the filter and seal are 
OK, check the Main Regulator Valve in the Oil Pump. Refer to the Service Information for the above 
procedures. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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7. CHECK IF THE DTC SET IN PARK, NEUTRAL, OR REVERSE 

With the scan tool, read and record the Event Data for P0846. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

Does the Event Data show the DTC P0846 set in Park, Neutral, or Reverse? 

Yes »Go to 12 

No »Go to 8 

CHECK IF THE 2C PRESSURE SWITCH READS CLOSED 

In the Event Data recorded earlier, does the Event Data show the 2C Pressure Switch reading CLOSED? 

Yes »Go to 10 

No »Go to 9 

9. CHECK THE LINE PRESSURE 

In the Event Data recorded earlier, is the (actual) Line Pressure less than 276 kPa (40 psi), and 
significantly below the Desired (target) Line Pressure? 

Yes »Repair as necessary to correct low line pressure. Check fluid level and adjust as necessary. If fluid level 
is OK, check the Primary Oil Filter seal for a split, crack, or improperly installed. If the filter and seal are 
OK, check the Main Regulator Valve in the Oil Pump. Refer to the Service Information for the above 
procedures. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEJ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 15 

1 o. CHECK THE PCM AND WIRING USING THE TRANSMISSION SIMULATOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse trom the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the Transmission Simulator, turn the Pressure Switch selector switch to the 2C position. 
With the scan tool, monitor the 2C Pressure Switch while pressing the Pressure Switch test button on the Trans~ 
mission Simulator. 

Did the state of the 2C Pressure Switch change while pressing the Pressure Switch Test button? 

Ves »Go to 11 

No »Go to 12 
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11. CHECK THE TRANSMISSION SOLENOIDfTRS ASSEMBLY 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 

Where there any problems found? 

Ves »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the SeNice Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

12. CHECK THE (T147) 2C PRESSURE SWITCH SENSE CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM C4 harness connector. 
Connect Miller tool #8815 to the PCM C4 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T147) 2C Pressure Switch Sense circuit 
between the Transmission SolenoidfTRS Assembly harness connect 
and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T147) 2C Pressure Switch Sense circuit for an 

No 

open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

» Go to 13 
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13. CHECK THE (T147) 2C PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T147) 2C Pressure 
Switch Sense circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T147) 2C Pressure Switch Sense circuit for a 

No 

short to ground. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

» Go to 14 
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14. CHECK THE (T147) 2C PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Measure the resistance between the (T147) 2C Pressure Switch Sense 
circuit and all the other circuits in the Transmission SolenoidfTRS 
Assembly harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T147) 2C Pressure Switch Sense circuit for a 

No 

short to another circuit{s). 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 
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15. CHECK IF THE NO.5 ANDIOR NO.7 CHECK BALL IS CUT OR DAMAGED 

Turn the Ignition off to the lock position. 
Remove the Valve Body Assembly per the Service Information. 
Inspect the No.5 and No.7 check balls for any cuts or damage. 
Check for an extra check ball in the passage downstream from the No.7 check ball pocket. 
Inspect the 2C accumulator piston and seals and also the 2C tower seal on top of the valve body. Refer to the 
Service Information. 

Where there any problems found? 

Ves »Repair as necessary. Check for excessive clutch debris in the transmission oil pan. If excessive clutch 
debris is present, repair 2C clutch as necessary. Refer to the Service Information for proper repair pro
cedures. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 16 

16. CHECK FOR EXCESSIVE FLUID LEAKAGE WITHIN THE 2C CLUTCH CIRCUIT 

Air check the 2C Clutch hydraulic circuit. Refer to the Service Information. 

NOTE: This hydraulic clutch circuit contains a small bleed orifice. Small leakage is considered normal. 

Was there excessive air leakage in the 2C Clutch hydraulic circuit? 

Ves »Repair as necessary. Refer to the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidrrRS Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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Theory of Operation 
Line pressure is measured by the Line Pressure Sensor (LPS) and regulation is achieved by changing the duty 
cycle of the Pressure Control Solenoid (PCS) controlled by the Transmission Control System. (50/0 duty cycle ;;;;;: 
solenoid off = Max line pressure, 620/0 duty 'cycle = solenoid on = Min line pressure). The Transmission Control 
System calculates the desired line pressure based on inputs from both the engine and transmission. 

The Transmission Control System calculates torque input to the transmission and uses it as the primary input to the 
desired line pressure calculation. This is called Torque Based Line Pressure. In addition, the line pressure is set to 
a preset level 1034 or 1103 kPa (150 or 160 psi) during shifts to ensure consistent shift quality. The actual line 
pressure is continuously being compared to the desired (target) line pressure. If the actual line pressure is consis
tently lower than the target while driving, the line pressure low DTC P0868 will set. 

• When Monitored: 
Continuously while driving in a forward gear . 

• Set Condition: 
The PCM continuously monitors Actual Line Pressure and compares it to Desired Line Pressure. If the Actual 
Line Pressure is more than 15 psi below Desired Line Pressure for 3.5 seconds continuously, this DTC will set. 

CHECK FOR RELATED DTCS 

LOW FLUID LEVEL 

(F856) 5-VOLT SUPPLY CIRCUIT OPEN 

Possible Causes 

POOR LINE PRESSURE SENSOR CONNECTION 

(F856) 5-VOLT SUPPLY CIRCUIT SHORT TO GROUND 

(F856) 5-VOLT SUPPLY CIRCUIT SHORT TO VOLTAGE 

(T118) PRESSURE CONTROL SOLENOID CONTROL CIRCUIT SHORT TO ANOTHER CIRCUIT 

INTERNAL TRANSMISSION 

LINE PRESSURE SENSOR 

CRACKED, PLUGGED, OR MIS-INSTALLED PRIMARY OIL FILTER 

LOOSE COOLER RETURN SPIN ON FILTER (IF EQUIPPED) 

STUCK OR STICKING MAIN REGULATOR VALVE 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, read DTCs. 

Is the DTC P0933 present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 
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2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 3 

No »Go to 11 

3. CHECK THE LINE PRESSURE SENSOR CONNECTION 

Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure while firmly pushing the Transmission Line Pressure Sensor connector 
inwards towards the Transmission. 

Did the Line Pressure reading on the scan tool CHANGE to about 207 kPa (30 psi) or 0.7 volts when 
the connector was pushed inward? 

Ves (value was higher and changed to 207 kPa (30 psi) or 0.7 volts) 
Disconnect and properly reconnect the Line Pressure Sensor connector. Inspect terminals and repair as 
necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No (value is higher than 207 kPa (30 psi) or 0.7 volts and did not change or the value was already 207 kPa 
(30 psi) or 0.7 volts and did not change) 

Go to 4 

4. CHECK THE PCM AND WIRING USING THE TRANSMISSION SIMULATOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
With the Transmission Simulator select the "OFF" position on the "Input/Output Speed" switch. 
Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure during the following steps. 
Using the Transmission Simulator, set the rotary knob to each of the 3 line pressure positions. 

NOTE: All three scan tool Line Pressure readings should be steady and :t 14 kPa (2.0 psi) or 0.1 volts of the 
reading specified on the Transmission Simulator. 

Did the Line Pressure read within :t 14 kPa (2.0 psi) or 0.1 volts in all three positions? 

Ves »Go to 5 

No »Go to 7 
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5. CHECK THE LINE PRESSURE SENSOR 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333 and reconnect all previously disconnected connectors. 
Install the Une Pressure Adaptor. Miller tool #8259, and the Pressure Gauge, Miller tool #C-3293, 0 to 2000 kPa (0 
to 300 psi). 
Start the engine in park. 
Monitor the line pressure readings of both the scan tool and the pressure gauge and compare the two readings. 

Is the line pressure gauge reading within 34 kPa (5 psi) of the scan tool reading? 

Yes »Go to 6 

No »Replace the Line Pressure Sensor per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

6. CHECK FOR A PLUGGED TRANSMISSION OIL FILTER 

Turn the ignition off to the lock position. 
Remove and inspect the Transmission Oil Pan for excessive debris per the Service Information. 
Remove and inspect the Primary Oil Filter per the Service Information. 

NOTE: Make sure the Primary Transmission Oil Filter and/or O-ring is not cracked or split. 

Does the Oil Pan contain excessive debris and/or is the Primary Oil Filter cracked or plugged? 

Yes »Repair the plugged, cracked, or split Primary Transmission Oil Filter and/or O-ring. If the Primary Trans-
mission Oil Filter is plugged refer to the Service Information for the proper Hydraulic repair procedure. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Repair internal transmission and inspect the Transmission Oil Pump per the Service Information and 
replace if necessary. If no problem is found, replace the SolenoidfTRS Assembly. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEJ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

7. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR A SHORT TO VOLTAGE 

Disconnect the Transmission Simulator, Miller tool #8333. 
Reconnect all previously disconnected connectors except the Line Pres
sure Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage of the (F856) 5-volt Supply circuit in the Line Pres
sure Sensor harness connector. 

Is the voltage above 5.5 volts? 

Yes »Repair the (F856) 5-volt Supply circuit for a short to voltage. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 8 
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8. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the PCM C 1 harness connector and connect Miller tool 
#8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (F856) 5-volt Supply circuit between the 
Line Pressure Sensor harness connector and the appropriate terminal 
of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for an open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMJSSIONfTRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 9 

9. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (F856) 5-volt Supply 
circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for a short to ground. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 10 
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10. CHECK THE (T118) PRESSURE CONTROL SOLENOID CONTROL CIRCUIT FOR A SHORT TO 
ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Transmission SolenoidrrRS Assembly harness connec
tor. 
Disconnect all PCM harness connectors. 
Measure the resistance between the (T118) Pressure Control Solenoid 
Control circuit and all other circuits in the Transmission SolenoidrrRS 
Assembly harness connector. 

Is the resistance below 5.0 ohms between the (T118) Pressure 
Control Solenoid Control circuit and any other circuit(s) in the 
Transmission SolenoidlTRS Assembly harness connector? 

Yes »Repair the (T118) Pressure Control Solenoid Control circuit 
for a short to another circuit{s). 
Periorm 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 

IIOI..I!NOIDfTR1II 
(lU'1i") 

!!LACK 

81b2fb18 

Periorm 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

11. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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-rheory of Operation 
Line pressure is measured by the Line Pressure Sensor (LPS) and regulation is achieved by changing the duty 
cycle of the Pressure Control Solenoid (PCS) controlled by the Transmission Control System. (50/0 duty cycle = 
solenoid off = Max line pressure, 62% duty cycle = solenoid on = Min line pressure). The Transmission Control 
System calculates the desired line pressure based on inputs from both the engine and transmission. 

The Transmission Control System calculates torque input to the transmission and uses it as the primary input to the 
desired line pressure calculation. This is called Torque Based Line Pressure. In addition, the line pressure is set to 
a preset level 1034 or 1103 kPa (150 or 160 psi) during shifts to ensure consistent shift quality. The actual line 
pressure is continuously being compared to the desired (target) line pressure. If the actual line pressure is consis
tently higher than the highest desired line pressure ever used in the current gear, the line pressure high DTC P0869 
will set. 

• When Monitored: 
Continuously while driving in a forward gear . 

• Set Condition: 
The PCM continuously monitors Actual Line Pressure. If the Actual Line Pressure reading is greater than the 
maximum desired line pressure ever used in the current gear, while the Pressure Control Solenoid duty cycle 
is at or near its maximum value (which should result in minimum line pressure) for 3.5 seconds continuously, 
the DTC will set. 

(F856) 5-VOLT SUPPLY CIRCUIT OPEN 

LINE PRESSURE SENSOR CONNECTION 

(T118) LP VFS CONTROL CIRCUIT OPEN 

Possible Causes 

(F856) 5-VOLT SUPPLY CIRCUIT SHORT TO GROUND 

(T118) LP VFS CONTROL CIRCUIT SHORT TO GROUND 

(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT 

LINE PRESSURE SENSOR 

STUCK OR STICKING MAIN REGULATOR VALVE 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONrrRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, read DTCs. 

Is the DTC P0933 or P0882 present also? 

Ves »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 
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2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 3 

No »Go to 10 

3. CHECK THE LINE PRESSURE SENSOR CONNECTION 

Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure while firmly pushing the Transmission Line Pressure Sensor connector 
inwards towards the Transmission. 

Did the Line Pressure reading on the scan tool CHANGE to about 207 kPa (30 psi) or 0.7 volts when 
the connector was pushed inward? 

Yes (value was higher and changed to 207 kPa (30 psi) or 0.7 volts) 
Disconnect and properly reconnect the Line Pressure Sensor connector. Inspect terminals and repair as 
necessary. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No (value is higher than 207 kPa (30 psi) or 0.7 volts and did not change or the value was already 207 kPa 
(30 psi) or 0.7 volts and did not change) 

Go to 4 

4. CHECK THE PCM AND WIRING USING THE TRANSMISSION SIMULATOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 

With the Transmission Simulator select the "OFF" position on the "lnpuVOutput Speedll switch. 
Ignition on, engine not running. 

With the scan tool, monitor the Line Pressure during the following step. 

Using the Transmission Simulator, set the rotary switch to each of the 3 line pressure positions. 

NOTE: All three scan tool Line Pressure readings should be steady and ±14 kPa (2.0 psi) or 0.1 volts of the 
reading specified on the Transmission Simulator. 

Did the Line Pressure read within ±14 kPa (2.0 psi) or 0.1 volts in all three positions? 

Yes »Go to 5 

No »Go to 6 
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5. CHECK THE LINE PRESSURE SENSOR CALIBRATION 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333 and reconnect all previously disconnected connectors. 
Install the Line Pressure Adaptor, Miller tool #8259, and Pressure Gauge, Miller tool #C-3293, 0 to 2000 kPa (0 to 
300 psi). 
Start the engine in park. 
Monitor the Line Pressure readings on the scan tool and the pressure gauge. 
Compare the Line Pressure readings between the scan tool and the pressure gauge. 

Is the pressure gauge reading within 34 kPa (5 psi) of the scan tool reading? 

Yes »Repair the internal transmission and inspect the Transmission Oil Pump per the Service Information and 
replace if necessary. If no problem is found, replace the Transmission SolenoidfTRS Assembly, possible 
cause is a stuck Pressure Control Solenoid. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the Line Pressure Sensor per the Service information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

6. CHECK THE (T118) LP VFS CONTROL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the Powertrain Control Module C4 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (Tl18) LP VFS Control circuit between 
the SolenoidlTRS Assembly harness connector and the appropriate ter
minal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T118) LP VFS Control circuit for an open. 

No 

Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

» Go to 7 
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7. CHECK THE (T118) LP VFS CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T118) LP VFS Control 
circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T118) LP VFS Control circuit for a short to 

No 

ground. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 TRANSMISSIONfTRANSAXLE/AUTOMATIC-
68RFE - STANDARD PROCEDURE) 

» Go to 8 

8. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR AN OPEN 

Disconnect the Powertrain Control Module C1 harness connector. 
Measure the resistance of the (F856) 5-volt Supply circuit between the 
Line Pressure Sensor harness connector and the appropriate terminal 
of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for an open. 
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9. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 

Disconnect the PCM C1 harness connector. 
Disconnect the Line Pressure Sensor harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance between ground and the (F856) 5-volt Supply 
circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for a short to ground. 

No 

Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 TRANSMISSIONrrRANSAXLE/AUTOMATIC-
68RFE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found. replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

10. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
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Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 

81b2f7c4 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0870-0D HYDRAULIC PRESSURE TEST 
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Theory of Operation 
The Transmission Control System tests the pressure switches when they are off. The test verifies that the switches 
are operational (They will close with pressure applied). The Transmission Control System verifies that the switch 
closes when the corresponding element is applied. If a switch fails to close, it is re-tested. If it fails the second test, 
the DTC will set, the MIL will illuminate and the transmission system will default to the orderly Shutdown routine . 

• When Monitored: 
In any forward gear with engine speed above 1000 rpm shortly after a shift and every minute thereafter . 

• Set Condition: 
After a shift into a forward gear, with engine speed above 1000 rpm, the PCM momentarily turns on element 
pressure to the Clutch circuits that don't have pressure to identify the correct Pressure Switch closes. If the 
Pressure Switch does not close 2 times, the DTC sets. 

LINE PRESSURE SENSOR 

TRANSMISSION FLUID CONTAMINATION 

RELATED DTCS PRESENT 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

EXCESSIVE DEBRIS IN Oil PAN 

Possible Causes 

POOR LINE PRESSURE SENSOR CONNECTION 

(F856) 5-VOLT SUPPLY CIRCUIT OPEN 

TRANSMISSION CONTROL RELAY OUTPUT CIRCUIT OPEN 

(F856) 5-VOLT SUPPLY CIRCUIT SHORT TO GROUND 

(T9) OD PRESSURE SIGNAL CIRCUIT SHORT TO ANOTHER CIRCUIT 

TRANSMISSION SOlENOI DITRS ASSEMBLY 

INTERNAL TRANSMISSION 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONlTRANSAXLElAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF RELATED DTCS ARE PRESENT 

With the scan tool, read DTCs. 

Is there any Loss of Prime, TIPM TCM Power Control circuit, TCM Power Input and/or Line Pressure 
Sensor DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. If the DTC, P0944-LOSS OF 
PRIME is present, perform its respective test first. 

No »Go to 2 

2. CHECK IF THE DTC P0760 IS PRESENT 

With the scan tool, read DTes. 

Is the DTC P0760 also present? 

Yes »Refer to the symptom list and perform diagnostics for P0760-0D SOLENOID CIRCUIT. 

No »Go to 3 
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3. CHECK IF OTHER DTCS ARE PRESENT 

With the scan tool, read DTCs. 

Are any of the DTCs P0729, P0734, P0735, and/or P0871 present also? 

Yes »Go to 12 

No »Go to 4 

4. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 5 

No »Go to 15 

5. CHECK IF THE LINE PRESSURE STAYS THE SAME 

Start the engine. 
Warm the transmission to 820 C (1800 F). 
Firmly apply the brakes. 
With the scan tool, monitor the Line Pressure during the following step. 
Move the shift lever to each gear position, pausing momentarily in each position and record the line pressure read
ing. Allow the pressure to stabilize for at least 5 seconds in each range. 

Did the line pressure remain at a steady value between 585 and 655 kPa (85 and 95 psi) in each posi
tion? 

Yes »Go to 6 

No »Go to 10 

6. CHECK THE LINE PRESSURE SENSOR CONNECTION 

Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure while firmly pushing the Transmission Line Pressure Sensor connector 
inward towards the Transmission. 

Did the Line Pressure reading on the scan tool CHANGE to about 207 kPa (30 psi) or 0.7 volts when 
the connector was pushed inward? 

Yes (value was higher and changed to 207 kPa (30 psi) or 0.7 volts) 
Disconnect and properly reconnect the Line Pressure Sensor connector. Inspect terminals and repair as 
necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No (value is higher than 207 kPa (30 psi) or 0.7 volts and did not change or the value was already 207 kPa 
(30 psi) or 0.7 volts and did not change) 

Go to 7 
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7. CHECK THE LINE PRESSURE SENSOR OPERATION 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition SWitch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
With the Transmission Simulator select the "OFF" position on the "Input/Output Speedll switch. 
Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure while turning the Pressure Switch selector to each of the 3 line pres
sure positions on the Transmission Simulator. 

NOTE: All three scan tool Line Pressure readings should be steady and ±14 kPa (2.0 psi) or 0.1 volts of the 
reading specified on the Transmission Simulator. 

Did the scan tool Line Pressure readings match the specified readings on the Transmission Simulator 
and remain steady in all three positions? 

Ves »Replace the Line Pressure Sensor per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 8 

8. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect Transmission Simulator. 
Disconnect the peM C1 harness connector and connect Miller tool 
#8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (F856) 5-volt Supply circuit between the 
Line Pressure Sensor harness connector and the appropriate terminal 
of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for an open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 9 
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9. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (F856) 5-volt Supply 
circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for a short to ground. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLElAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

10. COMPARE THE SCAN TOOL TO THE PRESSURE GAUGE 

Turn the ignition off to the lock position. 
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Connect the Line Pressure Adapter, Miller tool #8259 and 0-300 psi Test Gauge, Miller tool #C-3293-SP. Refer to 
the Service Information for proper installation procedure. 

CAUTION: Apply parking brake. 
Start the engine. 
In the following steps, compare the scan tool Line Pressure to the Pressure Gauge readings in each gear. 

CAUTION: Do not overheat transmission. 
With the gear selector in park, raise the rpm to 1500, and compare line pressure readings. 
Firmly apply the brakes, move the gear selector into reverse. raise the rpm to 1500, and compare the line pressure 
readings. 
Firmly apply the brakes, move the gear selector into drive, raise the rpm to 1500, and compare the line pressure 
readings. 

Did the scan tool Line Pressure readings match the Pressure Gauge readings :t 10 psi? 

Yes »Go to 11 

No »Replace the Line Pressure Sensor per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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11 . CHECK THE WIRING AND CONNECTORS 

Turn the ignition off to the lock position. 
Remove the Line Pressure Adapter. Miller tool #8259 and 0-300 psi Test Gauge, Miller tool #C-3293-SP. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started In gear. 
WARNING: The Ignition Switch Feed fuse must be removed from the TlPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
On the Transmission Simulator, turn the Pressure Switch selector switch to 00. 
Ignition on, engine not running. 
With the scan tool, monitor the 00 Pressure Switch state while preSSing and holding the Pressure Switch test but
ton and wiggling the wire harness and connectors that pertain to the 00 Pressure Switch. 

Did the OD Pressure Switch state change to closed and remain closed while wiggling the wires? 

Yes »Go to 12 

No »Go to 14 

12. CHECK FOR EXCESSIVE DEBRIS 

Turn the ignition off to the lock position. 
Remove the Transmission Simulator, Miller tool #8333. 
Remove and inspect the Transmission on Pan per the Service Information. 

Does the Transmission Oil Pan contain excessive debris or contamination? 

Yes »Repair the cause of the excessive debris in the Transmission Oil Pan. Refer to the Service Information 
for the proper procedures. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 13 

13. CHECK THE 00 HYDRAULIC CLUTCH CIRCUIT 

Remove the Valve Body and air check the 00 hydraulic clutch circuit (in the case) for leakage per the Service 
Information. 

NOTE: The 00 hydraulic clutch circuit contains a small bleed orifice which connects to the Reverse hydrau
lic clutch circuit. A small amount of air leakage is normal. 

Was there excessive air leakage noticed during the air check? 

Yes »Repair as necessary. Check the OD/Rev clutch piston seals, bleed orifice assembly, reaction shaft sup-
port seal rings, and machining of the main mating faces on the pump housing, pump valve body, and 
reaction shaft support. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMtSSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Disassemble and inspect the Valve Body and repair as necessary. Inspect the 00 Accumulator piston 
and seals. Check for an extra check ball downstream from the NO.6 check ball pocket and repair as 
necessary. If no problems are found in the Valve Body, replace the Transmission SolenoidfTRS Assem
bly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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14. CHECK THE (T9) OD PRESSURE SIGNAL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Disconnect all PCM harness connectors. 
Disconnect the Transmission SolenoidrrRS Assembly harness connec
tor. 

NOTE: Make sure the Transmission SolenoidlTRS Assembly har
ness connector is disconnected. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (T9) 00 Pressure Signal circuit 
and all other circuits in the Transmission SolenoidrrRS Assembly har
ness connector. 

Is the resistance below 5.0 ohms between the (T9) OD Pressure 
Signal circuit and any other circuit(s) in the Transmission Sole
noidlTRS Assembly harness connector? 

Ves »Repair the (T9) 00 Pressure Signal circuit for a short to 
another circuit(s). 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

BlACK 

(RFE) 

81b2fbee 

No »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace and program the PCM per the Service Information. With the scan tool, perform Quick 
Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

15. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
If the Event Data shows the DTC P0870 set while the Line Pressure was significantly below the Desired Line Pres
sure reading, check for causes of low line pressure (low fluid level, broken or mis-installed primary oil filter or filter 
seal, sticking Main Regulator Valve in the Pump Valve Body etc.). If the Event data shows the DTC set while the 
Line Pressure reading was significantly higher than the Desired Line Pressure, check the Line Pressure Sensor and 
related wiring. 

Where there any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The Transmission system uses five pressure switches to monitor the fluid pressure in the UR, 2C, 4C, UD, and OD 
clutch circuits. The pressure switches are continuously monitored for the correct states in each gear as shown . 

• When Monitored: 
Continuously with the ignition on and engine running . 

• Set Condition: 
The appropriate DTC is set if one of the pressure switches are open or closed at the wrong time in a given 
gear. 

Possible Causes 

RELATED DTCS PRESENT 

LINE PRESSURE DTCS PRESENT 

NO.4 OR NO.6 CHECK BALL CUT OR DAMAGED 

(T9) 00 PRESSURE SIGNAL CIRCUIT OPEN 

(T9) 00 PRESSURE SIGNAL CIRCUIT SHORT TO GROUND 

(T9) 00 PRESSURE SIGNAL CIRCUIT SHORT TO OTHER CIRCUITS 

LOW LINE PRESSURE 

WIRING AND CONNECTORS 

CUT OD/REV PISTON SEAL 

BROKEN OR MISSING OD/REV PISTON BLEED ORIFICE 

BROKEN REACTION SHAFT SUPPORT SEAL RING 

POOR MACHINING ON PUMP VALVE BODY FACE 

BROKEN OR MISSING DRIBBLER ORIFICE ASSEMBLY IN REACTION SHAFT SUPPORT 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

CUT 00 ACCUMULATOR PISTON SEAL 

CRACKED 00 ACCUMULATOR PISTON 

BROKEN OR MISSING OD BLEED ORIFICE IN MAIN VALVE BODY 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 6BRFE - STANDARD PROCEDURE) 

GEAR UR 2C 4C UD 00 

REVERSE OPEN OPEN OPEN OPEN OPEN 

PIN CLOSED*'" OPEN OPEN OPEN OPEN 

1ST CLOSED* OPEN OPEN CLOSED OPEN 

2ND OPEN CLOSED OPEN CLOSED OPEN 

3RD OPEN OPEN CLOSED CLOSED OPEN 

4TH OPEN OPEN OPEN CLOSED CLOSED 

5TH OPEN OPEN CLOSED OPEN CLOSED 

6TH OPEN CLOSED OPEN OPEN CLOSED 

*UR is closed if output speed is below 100 rpm in Drive. UR is closed in Manual (ERS) 1 st gear. 

**May be open when rolling in Neutral or at low oil temperatures. 



DR ----- AUTOMATIC TRANSMISSION - 68RFE - ELECTRICAL DIAGNOSTICS 21 - 1059 

Diagnostic Test 

1. CHECK orcs 
With the scan tool, readk DTCs. 

Are there any TIPM TCM Power Control Circuit or TCM Power Input OTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF LINE PRESSURE DTCS ARE PRESENT 

With the scan tool, read DTCs. 

Are there any Line Pressure OTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 3 

3. CHECK FOR OTHER PRESSURE SWITCH OTCS 

With the scan tool, read DTCs. 

Are there two or more other pressure switch rationality DTCs present in addition to P0871? 

Yes »Go to 5 

No »Go to 4 

4. CHECK IF DTC IS CURRENT 

With the scan tool, check and record the Event Data. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

Does the Event Data show data for P0871 

Yes »Go to 8 

No »Refer to the Transmission category and perform the appropriate symptom. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

5. CHECK IF RELATED OTC IS PRESENT 

With the scan tool, check and record the Event Data. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

00 all the pressure switches read CLOSED in the Event Data? 

Yes »Refer to the Transmission category and perform diagnostics for P0882. Follow instructions as if the DTC 
is current. 

No »Go to 6 
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6. CHECK IF PRESSURE SWITCHES READ OPEN 

In the Event Data recorded earlier, do all the pressure switches read open? 

Yes »Go to 7 

No »Go to 8 

7. CHECK FOR LOW LINE PRESSURE 

In the Event Data recorded earlier, is the (actual) Line Pressure less than 276 kPa (40 psi), and 
significantly below the Desired (target) Line Pressure? 

Yes »Repair as necessary to correct low line pressure. Check fluid level and adjust as necessary. If fluid level 
is OK, check the Primary Oil Filter weal for a spit, crack, or improperly installed. If the filer and seal are 
OK, check the Main Regulator Valve in the Oil Pump. Refer to the Service- Information for the above 
procedures. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

8. CHECK IF IN PARK, NEUTRAL, OR REVERSE 

In the Event Data recorded earlier, does the Event Data show the OD Pressure Switch OTC set while in 
Park, Neutral, or Reverse? 

Yes »Go to 18 

No »Go to 9 

9. CHECK IF THE 00 PRESSURE SWITCH WAS OPEN 

In the Event Data recorded earlier, did the OD Pressure Switch read OPEN? 

Yes »Go to 10 

No »Go to 15 

1 o. CHECK FOR LOW LINE PRESSURE 

In the Event Data recorded earlier, is the Line Pressure less than 40 psi, and significantly below the 
Desired Line Pressure? 

Yes »Repair as necessary to correct low line pressure. Check the fluid level. Check the Primary Oil Filter seal 
for a split, crack, or improperly installed. Refer to the Service Information for the proper installation pro
cedure. If the fluid level and filter are OK, check the Main Regulator Valve in the Oil Pump. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 11 



DR -----AUTOMATIC TRANSMISSION - 68RFE .. ELECTRICAL DIAGNOSTICS 21 .. 1061 

11. CHECK THE (T9) 00 PRESSURE SIGNAL. CIRCUIT FOR A SHORT TO ANOTHER CIRCU~T 
Turn the ignition off to the lock position. 
Disconnect all PCM harness connectors. 
Disconnect the Transmission SolenoidlTRS Assembly harness connec
tor. 
Measure the resistance between the (T9) 00 Pressure Signal circuit 
and all other circuits in the Transmission SolenoidlTRS Assembly har
ness connector. 

Is the resistance below 5.0 ohms between the (T9) 00 Pressure 
Signal circuit and any other circuit(s) in the Transmission Sole
noidlTRS Assembly harness connector? 

Yes »Repair the (T9) 00 Pressure Signal circuit for a short to 
another circuit(s). 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 12 

1 2. CHECK TO SEE IF THE DTC RESETS 

Reconnect all previously disconnected connectors. 
With the scan too, erase transmission DTCs. 

81b2fbee 

Test drive the vehicle, use the Event Data recorded earlier to help duplicate the conditions when the DTC originality 
set. 

Does the DTC P0871 reset? 

Yes »Go to 13 

No »Go to 22 

13. CHECK THE POWERTRAIN CONTROL MODULE 

Remove the Transmission Control Relay. 
Operate the vehicle in Drive. 

Is the transmission slipping while in Drive? 

Yes »Go to 14 

No »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace and program the PCM per the Service Information. With the scan tool, perform Quick 
Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

14. AIR CHECK TRANSMISSION CLUTCH OPERATION 

Perform an Air Check Transmission Clutch Operation procedure per the Service Information. 



21 - 1062 AUTOMATIC TRANSMISSION - 68RFE - ELECTRICAL DIAGNOSTICS ----- DR 

NOTE: The OD/Rev piston contains a small bleed orifice, a small amount of leakage between the 00 and 
Reverse hydraulic clutch circuits is considered normal. 

Is there excessive air leakage in any clutch circuit? 

Yes »Check the OD/Rev piston seals and bleed orifice, reaction shaft support seal rings, dribbler orifice 
assemblies in the reaction shaft support and for poor machine on the pump valve body faces. Refer to 
the Service Information. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Repair the Valve Body. Check the 00 Accumulator piston and seals, 00 bleed orifice, and No.6 check 
ball cuts or damage. If no problems are found in the Valve Body, replace the Transmission Solenoid/ 
TRS Assembly. Refer to the Service Information for proper repair procedures. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

15. CHECK THE PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the Transmission Simulator, turn the Pressure Switch selector switch to 00. 
With the scan tool, monitor the 00 Pressure Switch state while pressing the Pressure Switch Test button on the 
Transmission Simulator. 

Did the state of the 00 Pressure Switch change from OPEN to CLOSED while pressing the Test but
ton? 

Yes »Go to 16 

No »Go to 18 

16. CHECK IF THE NO.4 AND/OR NO.6 CHECK BALL IS CUT OR DAMAGED 

With the scan tool, erase previously stored DTCs and test drive the vehicle, use the Event Data to help duplicate 
the conditions when the DTC originality set. Note any DTCs that may set. 
Remove the Transmission Valve Body per the Service Information. 
Check the No.4 and NO.6 Check Balls for cuts or damage. 

Is the No.4 and/or No.6 Check Ball cut or damaged? 

Yes »Replace the NO.4 and/or NO.6 Check Ball and check for clutch debris in the transmission oil pan. If 
there is excessive debris, perform internal repairs to the 00 Clutch Assembly. Refer to the Service Infor
mation for proper repair procedures. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 17 



DR ----- AUTOMATIC TRANSMISSION .. 68RFE .. ELECTRICAL DtAGNOSTICS 21 .. 1063 

17. CHECK THE TRANSMISSION SOLENOIOfTRS ASSEMBLY 

Did the OTC P0871 reset during the test drive in the previous step? 

Yes »Replace the Transmission SolenoidlTRS Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 22 

18. CHECK THE (T9) OD PRESSURE SIGNAL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector and connect Miner tool 
#8815. 
Disconnect the Transmission Solenoid ITRS Assembly harness connec
tor 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T9) 00 Pressure Signal circuit between 
the SolenoidlTRS Assembly harness connector and the appropriate ter
minalof Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T9) 00 Pressure Signal circuit for an open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 19 
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19. CHECK THE (T9) 00 PRESSURE SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T9) 00 Pressure Sig
nal circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T9) 00 Pressure Signal circuit for a short to 

No 

ground. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 
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20. CHECK WIRING AND CONNECTORS 

Using the schematics as a guide, inspect the wiring and connectors. Pay particular attention to all power and ground 
circuits. 

Were there any problems found 

Ves »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 21 

21 . CHECK THE POWERTRAIN CONTROL MODULE 

Reconnect all previously disconnected connectors. 
Make sure all Event Data is recorded. 
With the scan tool, erase previously stored DTCs and test drive the vehicle, use the Event Data to help duplicate 
the conditions when the DTC originality set. 

Does the DTC P0871 reset? 

Ves »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace and program the PCM per the Service Information. With the scan tool, perform Quick 
Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 22 

22. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Ves »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The Transmission Control System tests the pressure switches when they are off. The test verifies that the switches 
are operational (They will close with pressure applied). The Transmission Control System verifies that the switch 
closes when the corresponding element is applied. If a switch fails to close, it is re~tested. If it fails the second test, 
the DTC will set, the MIL will illuminate and the transmission system will default to the orderly Shutdown routine . 

• When Monitored: 
In any forward gear with engine speed above 1000 rpm shortly after a shift and every minute thereafter . 

• Set Condition: 
After a shift into a forward gear, with engine speed above 1000 rpm, the PCM momentarily turns on element 
pressure to the Clutch circuits that don't have pressure to identify the correct Pressure Switch closes. If the 
Pressure Switch does not close 2 times, the DTC sets. 

LINE PRESSURE SENSOR 

TRANSMISSION FLUID CONTAMINATION 

RELATED DTCS PRESENT 

TRANSMISSION SOLENOIDffRS ASSEMBLY 

EXCESSIVE DEBRIS IN OIL PAN 

Possible Causes 

POOR LINE PRESSURE SENSOR CONNECTION 

(T29) UD PRESSURE SWITCH SENSE CIRCUIT OPEN 

TRANSMISSION CONTROL RELAY DTCS PRESENT 

(T29) UD PRESSURE SWITCH SENSE CIRCUIT OPEN 

(F856) 5-VOLT SUPPLY CIRCUIT OPEN 

(T29) UD PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 

(F856) 5-VOLT SUPPLY CIRCUIT SHORT TO GROUND 

(T29) UD PRESSURE SWITCH SENSE CIRCUIT SHORT TO VOLTAGE 

TRANSMISSION SOLENOIDffRS ASSEMBLY 

INTERNAL TRANSMISSION 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF RELATED DTCS ARE PRESENT 

With the scan tool, read OTCs. 

Is there any Loss of Prime, TIPM TCM Power Control circuit, TCM Power Input and/or Line Pressure 
Sensor OTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. If the DTC, P0944-LOSS OF 
PRIME is present, perform its respective test first. 

No »Go to 2 
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2. CHECK IF THE DTC P0765 IS PRESENT 

With the scan tool, read DTCs. 

Is the DTC P0765 also present? 

Ves »Refer to the Transmission category and perform diagnostics for the symptom P0765-UD SOLENOID 
CIRCUIT. 

No »Go to 3 

3. CHECK IF OTHER DTCS ARE PRESENT 

With the scan tool, read DTCs. 

Are any of the DTCs, P0731, P0732 , P0733, P0734, and/or P0876 present also? 

Yes »Go to 12 

No »Go to 4 

4. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less tor this DTC? 

Ves »Go to 5 

No »Go to 17 

5. CHECK IF THE LINE PRESSURE STAYS THE SAME 

Start the engine. 
Warm the transmission to 82° C or 1800 F. 
Firmty apply the brakes. 
With the scan tool, monitor the Line Pressure during the following step. 
Move the shift lever to each gear position, pausing momentarily in each position and record the line pressure read
ing. Allow the pressure to stabilize for at least 5 seconds in each range. 

Did the line pressure remain at a steady value between 585 and 655 kPa or 85 and 95 psi in each posi
tion? 

Yes »Go to 6 

No »Go to 10 

6. CHECK THE LINE PRESSURE SENSOR CONNECTION 

Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure while firmly pushing the Transmission Line Pressure Sensor connector 
inward towards the Transmission. 

Did the Line Pressure reading on the scan tool CHANGE to about 207 kPa (30 psi) or 0.7 volts when 
the connector was pushed inward? 

Yes (value was higher and changed to 207 kPa (30 psi) or 0.7 volts) 
Disconnect and property reconnect the Line Pressure Sensor connector. Inspect terminals and repair as 
necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No (value is higher than 207 kPa (30 psi) or 0.7 volts and did not change or the value was already 207 kPa 
(30 psi) or 0.7 volts and did not change) 

Go to 7 
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7. CHECK THE LINE PRESSURE SENSOR OPERATION 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
With the Transmission Simulator select the "OFF" position on the "Input/Output Speed" switch. 
Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure while tuming the Pressure Switch selector to each of the 3 line pres
sure positions on the Transmission Simulator. 

NOTE: All three scan tool Line Pressure readings should be steady and :t14 kPa or 2.0 psi or 0.2 volts of the 
reading specified on the Transmission Simulator. 

Did the scan tool Line Pressure readings match the specified readings on the Transmission Simulator 
and remain steady in all three positions? 

Yes »Replace the Line Pressure Sensor per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE .. STANDARD PROCEDURE) 

No »Go to 8 

8. CHECK THE (F856) 5 .. VOLT SUPPLY CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect Transmission Simulator. 
Disconnect the PCM C1 harness connector and connect Miller tool 
#8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (F856) 5-volt Supply circuit from the Line 
Pressure Sensor harness connector to the appropriate terminal of Miller 
tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for an open. 

No 

Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 .. TRANSMISSIONITRANSAXLEIAUTOMATIC .. 
68RFE .. STANDARD PROCEDURE) 
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9. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (F856) 5-volt Supply 
circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for a short to ground. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

00000000 

0000000 ,5 

1~ 0000 00 0 0 23 

No »Using the schematics as a guide, check the Powertrain 
~

O .. 000 30 
,,0000000 

21'" 38 

Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

10. COMPARE THE SCAN TOOL READING TO PRESSURE GAUGE READING 

Turn the ignition off to the lock position. 

PCMPINOUT 

BOX",II 

SI!!NSOR· 

UNE PRESSURE 

(RFE) 

BLACK 

3 

81 b2f7c4 

Connect the Line Pressure Adapter, Miller tool #8259 and 0-300 psi Test Gauge, Miller tool #C-3293-SP. Refer to 
the Service Information for proper installation procedure. 

CAUTION: Apply parking brake. 
Start the engine. 
In the following steps, compare the scan tool Line Pressure to the Pressure Gauge readings in each gear. 

CAUTION: Do not overheat transmission. 
With the gear selector in park, raise the rpm to 1500, and compare line pressure readings. 
Firmly apply the brakes, move the gear selector into reverse, raise the rpm to 1500, and compare the line pressure 
readings. 
Firmly apply the brakes, move the gear selector into drive, raise the rpm to 1500, and compare the line pressure 
readings. 

Did the scan tool Line Pressure readings match the Pressure Gauge readings :t 10 psi? 

Yes »Go to 11 

No »Replace the Line Pressure Sensor per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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11. CHECK THE WIRING AND CONNECTORS 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Remove the Line Pressure Adapter, Miller tool #8259 and 0-300 psi Test Gauge, Miller tool #C-3293-SP. 

Install the Transmission Simulator, Miller tool #8333. 
On the Transmission Simulator, turn the Pressure Switch selector switch to UD. 
Ignition on, engine not running. 
With the scan tool, monitor the UD Pressure Switch state while pressing and holding the Pressure Switch test but
ton and wiggling the wire harness and connectors that pertain to the UD Pressure Switch. 

Did the UD Pressure Switch state change to closed and remain closed while wiggling the wires? 

Yes »Go to 12 

No »Go to 14 

12. CHECK FOR EXCESSIVE DEBRIS 

Turn the ignition off to the lock position. 
Remove the Transmission Simulator, Miller tool #8333. 
Remove and inspect the Transmission Oil Pan per the Service Information. 

Does the Transmission Oil Pan contain excessive debris or contamination? 

Yes »Repair the cause of the excessive debris in the Transmission Oil Pan. Refer to the Service Information 
for the proper procedures. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 13 

13. CHECK THE UD HYDRAULIC CLUTCH CIRCUIT 

Remove the Valve Body and air check the UD hydraulic clutch circuit (in the case) for leakage per the Service 
Information. 

NOTE: The UD hydraulic clutch circuit contains a small bleed orifice. A small amount of air leakage is nor
mal. 

Was there excessive air leakage noticed during the air check? 

Yes »Repair as necessary. Check the UD clutch piston, piston seals and bleed orifice, reaction shaft support 
seal rings, and machining of the main mating faces of the pump housing, pump valve body, and reaction 
shaft support. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Disassemble and inspect the Valve Body and repair as necessary. Inspect the UD Accumulator piston 
and seals. If no problems are found in the Valve Body, replace the Transmission SolenoidrrRS Assem
bly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONJTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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14. CHECK THE (T29) UD PRESSURE SWITCH SENSE CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Remove the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 
Measure the resistance of the (T29) UD Pressure Switch Sense circuit 
between the Transmission SolenoidrrRS Assembly harness connector 
and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T29) UD Pressure Switch Sense circuit for an 
open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 15 
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15. CHECK THE (T29) UD PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T29) UD Pressure 
Switch Sense circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T29) UD Pressure Switch Sense circuit for a 

No 

short to ground. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 
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16. CHECK THE (T29) UD PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Disconnect all PCM harness connectors. 

Disconnect the Transmission SolenoidfTRS Assembly harness connec
tor. 

NOTE: Make sure the Transmission SolenoidfTRS Assembly har
ness connector is disconnected. 
Measure the resistance between the (T29) UD Pressure Switch Sense 
circuit and all other circuits in the Transmission SolenoidfTRS Assembly 
harness connector. 

Is the resistance below 5.0 ohms between the (T29) UD Pres
sure Switch Sense circuit and any other circuit(s) in the Trans
mission SolenoidlTRS Assembly harness connector? 

Yes » Repair the (T29) UD Pressure Switch Sense circuit for a 
short to another circuit(s). 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

18 

AlSliIl8LY· 
lIIAH_lllotI 
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(RFE) 

BLACK 
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No »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

17. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
If the Event Data shows the DTC P087S set while the Line Pressure was significantly below the Desired Line Pres
sure reading, check for causes of low line pressure (low fluid level, broken or mis-installed primary oil filter or filter 
seal, sticking Main Regulator Valve in the Pump Valve Body etc.). If the data shows the DTC set while the Line 
Pressure reading was significantly higher than the Desired Line Pressure, check the Line Pressure Sensor and 
related wiring. 

Where there any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The Transmission system uses five pressure switches to monitor the fluid pressure in the UR, 2C, 4C, UD, and OD 
clutch circuits. The pressure switches are continuously monitored for the correct states in each gear as shown . 

• When Monitored: 
Continuously with the ignition on and engine running . 

• Set Condition: 
This DTC is set if the UD pressure switch is in the wrong state for the current gear. For example, this code 
would be set if the UD pressure switch remained off while the transmission was in second gear. 

RELATED DTCS PRESENT 

LOW FLUID LEVEL 

NO.2 CHECK BALL CUT OR DAMAGED 

LOW LINE PRESSURE 

Possible Causes 

CRACKED OR MIS-INSTALLED SUMP FILTER OR SEAL 

LOOSE COOLER RETURN SPIN ON FILTER (IF EQUIPPED) 

STICKING MAIN REGULATOR VALVE IN PUMP VALVE BODY 

(T29) UD PRESSURE SIGNAL CIRCUIT OPEN 

(T29) UD PRESSURE SIGNAL CIRCUIT SHORT TO GROUND 

(T29) UD PRESSURE SIGNAL CIRCUIT SHORT TO ANOTHER CIRCUITS 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

POWERTRAfN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 • TRANSMIS
SIONITRANSAXLEIAUTOMATIC .. 68RFE - STANDARD PROCEDURE) 

GEAR UR 2C 4C UD OD 

REVERSE OPEN OPEN OPEN OPEN OPEN 

PIN CLOSED** OPEN OPEN OPEN OPEN 

1ST CLOSED* OPEN OPEN CLOSED OPEN 

2ND OPEN CLOSED OPEN CLOSED OPEN 

3RD OPEN OPEN CLOSED CLOSED OPEN 

4TH OPEN OPEN OPEN CLOSED CLOSED 

5TH OPEN OPEN CLOSED OPEN CLOSED 

6TH OPEN CLOSED OPEN OPEN CLOSED 

*UR is closed if output speed is below 100 rpm in Drive. UR is closed in Manual (ERS) 1st gear. 

**May be open when rOiling in Neutral or at low oil temperatures. 

Diagnostic Test 

1. CHECK IF RELATED DTCS ARE PRESENT 

With the scan tool, read OTes. 

Is there any Loss of Prime, TIPM TCM Power Control circuit, TCM Power Input and/or Line Pressure 
Sensor DTCs present? 

Ves »Refer to the Transmission category and perform the appropriate symptom. If a Loss of Prime DTC is 
present, perform its respective test first. 

No »Go to 2 
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2. CHECK FOR PRESSURE SWITCH OTCS 

With the scan tool, read DTCs. 

Are there two or more other pressure switch rationality OTCs present in addition to P0876? 

Yes »Go to 3 

No »Go to 4 

3. CHECK IF ALL PRESSURE SWITCHES READ CLOSED 

With the scan tool, read and record all Event Data. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

Does the Event Data show all pressure switches reading CLOSED? 

Yes »Refer to the Transmission category and perform the diagnostics for P0882. Diagnose the symptom as if 
the DTC is current. 

No »Go to 4 

4. CHECK FOR OTHER DTCS 

With the scan tool, read DTCs. 

Is the OTC P2704 present also? 

Ves »Replace the Transmission SolenoidfTRS Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 5 

5. CHECK THE Event Data 

In the Event Data recorded earlier, does the Event Data display information for the OTC P0876? 

Yes »Go to 6 

No »Refer to the Transmission category and perform the diagnostics for the DTC listed in the Event Data. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

6. CHECK IF Event Data WAS SET IN PARK, NEUTRAL OR REVERSE 

In the Event Data recorded earlier, did the OTC P0876 set in Park, Neutral, or Reverse? 

Yes »Go to 10 

No »Go to 7 

7. CHECK THE UO PRESSURE SWITCH STATUS 

In the Event Data recorded earlier, did the OTe P0876 set with the UD Pressure Switch closed? 

Yes »Go to 10 

No »Go to 8 
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8. CHECK THE LINE PRESSURE 

In the Event Data recorded earlier, is the (actual) Line Pressure less than 276 kPa (40 psi), and 
significantly below the Desired (target) Line Pressure? 

Yes »Repair as necessary to correct low line pressure. Check fluid level and adjust as necessary. If fluid level 
is OK, check the Primary Oil Filter seal for a split, crack, or improperly installed. If the filter and seal are 
OK, check the Main Regulator Valve in the Oil Pump. Refer to the Service Information for the above 
procedures. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSJONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 9 

9. CHECK THE (T29) UD PRESSURE SIGNAL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect all PCM harness connectors. 
Disconnect the Transmission SolenoidlTRS Assembly harness connec
tor. 
Measure the resistance between the (T29) UD Pressure Signal circuit 
and all other circuits in the Transmission SolenoidlTRS Assembly har
ness connector. 

Is the resistance below 5.0 ohms between the (T29) UD Pres
sure Signal circuit and any other circuit(s) in the Transmission 
SolenoidlTRS Assembly harness connector? 

Yes »Repair the (T29) UD Pressure Signal circuit for a short to 
another circuit(s). 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the 
Service Information. 

18 
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(RFEI 

81b2ff6e 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

10. CHECK THE PCM AND WIRING USING THE TRANSMISSION SIMULATOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the Transmission Simulator, turn the Pressure Switch selector switch to the UD position. 
With the scan tool, monitor the UD Pressure Switch state while pressing the Pressure Switch Test button on the 
Transmission Simulator. 

Did the state of the UD Pressure Switch change while pressing the Pressure Switch Test button? 

Yes »Go to 14 

No »Go to 11 



DR -----AUTOMATIC TRANSMISSION - 68RFE .. ELECTRICAL DIAGNOSTICS 21· 1077 

11. CHECK THE (T29) UD PRESSURE SIGNAL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller toot #8333. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T29) UD Pressure Signal circuit between 
the Transmission SolenoidffRS Assembly harness connector and the 
appropriate terminal of the Miller toot #8815. 

Is the resistance above 5.0 ohms? 

Ves »Repair the (T29) UD Pressure Signal circuit for an open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONffRANSAXLElAUTOMATIC-
68RFE - STANDARD PROCEDURE) 

No »Go to 12 

21 

18 

12. CHECK THE (T29) UD PRESSURE SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T29) UD Pressure 
Signal circuit. 

Is the resistance below 5.0 ohms? 

Ves »Repair the (T29) UD Pressure Signal circuit for a short to 

No 

ground. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONffRANSAXLElAUTOMATIC -
68RFE - STANDARD PROCEDURE) 
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13. CHECK THE (T29) UD PRESSURE SIGNAL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Disconnect all PCM harness connectors. 

NOTE: Make sure the Transmission SolenoidlTRS Assembly har
ness cOnliector is disconnected. 
Measure the resistance between the (T29) UD Pressure Signal circuit 
and all other circuits in the Transmission SolenoidlTRS Assembly har
ness connector. 

Is the resistance below 5.0 ohms between the (T29) UD Pres
sure Signal circuit and any other circuit(s) in the Transmission 
SolenoidlTRS Assembly harness connector? 

Yes »Repair the (T29) UD Pressure Signal circuit for a short to 
another circuit(s). 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control MOdule (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 

18 

MaIMILY· 

81b2t'fSe 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

14. PERFORM A WIGGLE TEST USING THE TRANSMISSION SIMULATOR 

Perform the steps in the previous test while wiggling the wiring harness and connectors pertaining to the UD Pres
sure Switch. 

Did the state of the UD Pressure Switch change while pressing the Pressure Switch Test button? 

Yes »Repair the wiring harness and/or connectors as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 15 

15. CHECK THE TRANSMISSION SOLENOIDITRS ASSEMBLY FOR A SHORT TO GROUND 

Disconnect the Transmission Simulator and reconnect the Transmission 
SolenoidlTRS Assembly harness connector. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 
Measure the resistance between ground and the (T29) UD Pressure 
Signal circuit in the appropriate terminal of Miller tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Transmission SolenoidITRS Assembly per the 
Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 16 
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16. CHECK IF THE DTC RESETS 

Reconnect all previously disconnected connectors. 
With the scan tool, erase all transmission DTCs. 
Test drive the vehicle. Using the Event Data recorded earlier, try to duplicate the conditions in which the DTC orig
inally set. 

Does the DTC P0876 reset? 

Yes »Go to 17 

No »Go to 18 

17. CHECK FOR A CUT NO.2 CHECK BALL 

Remove the Valve Body per the Service Information. 
Check the No.2 check ball for cuts or damage. 

Is the No.2 check ball cut or damaged? 

Yes »Replace the No.2 check ball. Check for excessive clutch debris in the oil pan. If excessive debris is 
present, check the UD Clutch and repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidlTRS Assembly per the Service Information. Check for excessive 
clutch debris in the oil pan. If excessive debris is present, check the UD Clutch and repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

1 8. CHECK FOR CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide. inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 
The Transmission Control Output circuit is used to supply power to the Transmission SolenoidlTRS Assembly and to 
the PCM when in normal operating mode. The purpose of the Transmission Output circuit is to allow the Transmis
sion Control System to turn off the power to the Transmission SolenoidlTRS Assembly in event that the transmission 
should need to be placed into "limp-in" mode due to a DTC. 

After a PCM reset, (ignition switch turned to the run position, or after cranking the engine) the Transmission Control 
System verifies that the Transmission Output circuit is open by checking for voltage on the Transmission Output 
circuits before the Transmission Control System request for the circuit to be powered up. The request is sent by a 
direct circuit control from the PCM to the TIPM. If the Transmission Control System detects less that 3.0 volts when 
the output is commanded on, the DTC will set Note: Inadequate Transmission Control Output voltage can also 
cause DTCs P0846, P0869, P0871, P0876 or P098S to set. Repairing the P0882 fault should also eliminate the 
related DTCs . 

• When Monitored: 
When the ignition is turned from I/OFF" position to 'fRUN" position and/or the ignition is turned from "START" 
position to "RUN" position . 

• ,Set Condition: 
This DTC is set when there is less than 3.0 volts present at the transmission control output circuits located in 
the Powertrain Control Module (PCM) when the Transmission Control System request the power up of those 
circuits .. 

Possible Causes 

RELATED DTCS PRESENT 

(T515) TRANSMISSION CONTROL CIRCUIT SHORT TO GROUND 

(T515) TRANSMISSION CONTROL CIRCUIT OPEN 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 .. TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE M STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF THE OTC P0882 IS CURRENT 

With the scan tool, Check the STARTS SINCE SET counter for P0882. 

NOTE: This counter only applies to the last OTC set. 

Is the STARTS SINCE SET counter equal to O? 

Yes »Go To 2 

No »Go To 5 

2. CHECK FOR TIPM RELATED DTCS 

With the scan tool. check TIPM DTCs. 

Are there any TIPM TeM Power Control Circuit DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go To 3 
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3. CHECK THE (T515) TRANSMISSION CONTROL CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off to the lock position. 

Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Disconnect the TIPM Cl harness connector. 
Measure the resistance between ground and the (T515) Transmission 
Control circuit. 

Is the resistance below 5.0 ohms? 

Yes » Repair the (T515) Transmission Control circuit for a short to 
ground. 
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Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No » Go To 4 

4. CHECK THE (TS1S) TRANSMISSION CONTROL CIRCUIT FOR AN OPEN 

Measure the resistance of the (T515) Transmission Control circuit 
between the TIPM C1 harness connector and the appropriate terminal 
of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T515) Transmission Control circuit for an open. 

No 

Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the peM 
per the Service Information. With the scan tool, perform 
QUICK LEARN 
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Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 
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5. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The Transmission Control Output circuit is used to supply power to the Transmission SolenoidlTRS Assembly and to 
the PCM when in normal operating mode. The purpose of the Transmission Output circuit is to allow the Transmis
sion Control System to turn off the power to the Transmission SolenoidfTRS Assembly in event that the transmission 
should need to be placed into "limp-in" mode due to a DTC. 

After a PCM reset, (ignition switch turned to the run position, or after cranking the engine) the Transmission Control 
System verifies that, the Transmission Output circuit is open by checking for voltage on the Transmission Output 
circuits before the Transmission Control System request for the circuit to be powered up. The request is sent by a 
direct circuit control from the PCM to the TIPM. ,If voltage is detected on the Transmission Output circuits before the 
request is sent, the OTC will set. 

• When Monitored: 
When the ignition is turned from "OFF" position to "RUN" position and/or the ignition is turned from "START" 
position to "RUN" position . 

• Set Condition: 
This DTC is set if the Powertrain Control Module senses greater than 3.0 volts on the Transmission Control 
Relay Output circuits prior to a request from the PCM to TIPM to energize the Transmission Output circuits. 

Possible Causes 

RELATED DTCS PRESENT 

(T15) TRANSMISSION CONTROL CIRCUIT SHORT TO VOLTAGE 

(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT VOLTAGE 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS .. 
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR TCM TIPM DTCS 

With the scan tool, check DTCs. 

Are there any TIPM TCM Power Control Circuit DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go To 2 

2. CHECK TO SEE IF DTC P0883 IS CURRENT 

With the scan tool, check the STARTS SINCE SET counter. 

NOTE: This counter only applies to the last DTC set. 

Is the STARTS SINCE SET counter set to 01 

Yes »Go To 3 

No »Go To 6 
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3. (T16) TRANSMISSION OUTPUT CIRCUIT SHORT TO VOLTAGE 

Turn the ignition off to the lock position. 

Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 

Disconnect the TIPM C10 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Ignition on, engine not running. 

Measure the voltage of the (T16) Transmission Control Output circuits in 
the Miller tool #8815. 

Is the voltage above 0.5 volts on any (T16) Transmission Con
trol Output circuit? 

Yes »Go To 4 

No »Go To 5 

4. CHECK THE TRANSMISSION SOLENOIDITRS ASSEMBLY 

Turn the ignition off to the lock position. 
Disconnect the Transmission SolenoidJTRS Assembly harness connec
tor. 
Ignition on, engine not running. 
Measure the voltage of the (T16) Transmission Control Output circuits in 
the Miller tool #8815. 

Is the voltage above 0.5 volts? 

Yes »Repair the (T16) Transmission Control Output circuit for a 
short to voltage. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONJTRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidJTRS Assembly per the 
Service Information. 
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Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

5. CHECK THE (T515) TRANSMISSION CONTROL CIRCUIT FOR A SHORT TO VOLTAGE 

Measure the voltage of the (T515) Transmission Control circuit. 

Is the voltage above 0.5 volts? 

Yes »Repair the (T515) Transmission Control circuit for a short to 
voltage. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
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per the Service Information. With the scan tool, perform 
QUICK LEARN. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

6. CHECK WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLEJ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
If a vehicle loses power to the Transmission Control System, the solenoids (UR, 2C, 00, UD. 4C) will go to their 
respective power off state. Some solenoids are normally vented and some are normally applied in their power off 
state. The transmission is designed to be in 4th gear with all of the solenoids in this state. However, if power is 
restored, the Transmission Control System will power-up and normal operation will be restored. 

This code identifies that power to the Transmission Control System was restored when the gear selector was in a 
tlDrivell position while the vehicle was moving at speeds above 32 Km/h (20 mph). This DTC does not indicate a 
problem with the transmission or Transmission Control System, instead, it suggests intermittent problems in 
the fused ignition switch output, fused B(+), or ground circuits to the PCM. Alternately, if a person performs a rolling 
restart maneuver, the DTC can be set. Therefore it is critical that this DTC be investigated if the vehicle is experi· 
encing intermittent 4th gear operation and a subsequent return to normal operation. 

• When Monitored: 
When Powertrain Control Module (PCM) initially powers up. 

• Set Condition: 
This DTC will set if the PCM powers up and senses the vehicle in a valid forward gear, with no PRNDL DTCs, 
and an output speed above 800 rpm, approximately 32 Km/h or 20 mph. 

I POWER UP AT SPEED 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONfTRANSAXLElAUTOMATIC .. 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK THE POWER AND GROUND CIRCUITS 

This DTC is set when the Transmission portion of the Powertrain Control Module is initialized while the vehicle is 
moving down the road in a valid forward gear. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
Check all of the Fused B{+), Fused Ignition Switch Output, and ground circuits to the PCM for an intermittent open 
or short to ground. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

View repair. 

Repair 
Check all power and ground circuits to the PCM and repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE . STANDARD PROCEDURE) 
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Theory of Operation 
The Totally Integrated Control Module (TIPM) replaces the Transmission control relay. The Transmission Control 
Output circuit is used to supply power to the solenoids and pressure switches (Transmission SolenoidrrRS Assem
bly) when the transmission is in normal operating mode. When the Transmission Control Output circuit is off, no 
power is supplied and the transmission. 

Immediately after a controller reset (ignition key turned to the "run" position or after cranking engine). the PCM 
verifies that the Transmission Control Output circuits are open by checking for no voltage at the transmission control 
output terminals at the PCM. After this is verified. the voltage at the pressure switches are checked. There should 
be no voltage on the pressure switches at this time . 

• When Monitored: 
When the ignition is turned from "OFF" position to "RUN" position and/or the ignition is turned from "START" 
position to "RUN" position. 

• Set Condition: 
This DTC is set if the Powertrain Control Module (PCM) senses voltage on any of the pressure switch inputs 
prior to the Transmission Control Output circuit being energized. 

Possible Causes 

RELATED DTCS PRESENT 

PRESSURE SIGNAL CIRCUITS SHORT TO VOLTAGE 

TRANSMISSION SOLENOIDrrRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANS MIS
SIONITRANSAXLEIAUTOMATIC .. 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool. check DTCs. 

Are there any TIPM TCM Power Control Circuit and/or TCM Power Input DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 0 for this DTC? 

Yes »Go to 3 

No »Go to 5 
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3. CHECK THE PRESSURE SIGNAL CIRCUITS FOR A SHORT TO VOLTAGE 

Turn the ignition off to the lock position. 

Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 

Disconnect the Transmission SolenoidlTRS Assembly harness connec
tor. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T147) 2C, (T48) 4C, (TSO) UR, (T9) 00, 
and (T29) UD Pressure Signal circuits. 

Is the voltage above 0.5 volts on any of the measured circuits? 

Yes »Repair the (T147) 2C, (T48) 4C, (TSO) UR, (T9) 00, and/or 
(T29) UD Pressure Signal circuit(s) for a short to voltage. 
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16 0000 I 23 
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81843e12 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 .. TRANSMISSIONITRANSAXLEI 
AUTOMATIC .. 68RFE - STANDARD PROCEDURE) 

No »Go to 4 

4. CHECK THE TRANSMISSION SOLENOIDITRS ASSEMBLY 

With the scan tool under TIPM, stop the Transmission actuation. 
Turn the ignition off to the lock position. 
Reconnect the Transmission SolenoidlTRS Assembly harness connec
tor. 
Ignition on, engine not running. 
Measure the voltage of the (T147) 2C, (T48) 4C, (TSO) UR, (T9) 00, 
and (T29) UD Pressure Signal circuits. 

Is the voltage above 0.5 volts on any of the measured circuits? 

Yes »Replace the Transmission SolenoidlTRS Assembly per the 
Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 .. TRANSMISSIONITRANSAXLE/AUTOMATIC .. 
68RFE - STANDARD PROCEDURE) 

BOX 8815 

No »Using the schematics as a guide, check the Powertrain 81643e12 

Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 .. TRANSMISSIONITRANSAXLE/ 
AUTOMATIC .. 68RFE .. STANDARD PROCEDURE) 
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5. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Ves »Repair as necessary. 
Perform 68RFE TRANSMtSSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
Line pressure is electronically controlled by the Transmission Control System and is measured by the Lin~ Pressure 
Sensor (LPS). The desired line pressure is continuously being compared to the actual line pressure and is regulated 
by electronically changing the duty cycle of the Pressure Control Solenoid (PCS). (5% duty cycle = solenoid off = 
max line pressure, 620/0 duty cycle = solenoid on =: min line pressure). 

The Transmission Control System calculates the desired line pressure based on inputs from the transmission and 
engine. A calculated torque input to the transmission is used as the primary input of the desired line pressure cal
culation and is called Torque Based Line Pressure. In additionf the line pressure is set to a preset level 1034 to 
1103 kPa (150 to 160 psi) during shifts to ensure consistent shift quality . 

• When Monitored: 
Continuously with the ignition on, engine running, with the transmission in gear . 

• Set Condition: 
The PCM continuously monitors (actual) Line Pressure and compares it to Desired (target) Line Pressure. If 
the Line Pressure reading is more than 172.4 kPa (25 psi) higher than the Desired Line Pressure, but is less 
than the highest Line Pressure ever used in the current gear, the DTC sets. 

RELATED DTCS PRESENT 

LINE PRESSURE CONNECTOR AND WIRING 

LINE PRESSURE SENSOR 

INTERNAL TRANSMISSION 

POWERTRAIN CONTROL MODULE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, read OTes. 

Are there any other line pressure orcs present? 

Ves »Refer to the Transmission category and perform the appropriate symptom. Perform the test for P0934 
and/or P0935 first if they are present. 

No »Go to 2 

2. COMPARE ACTUAL LINE PRESSURE TO DESIRED LINE PRESSURE 

CAUTION: Apply Parking Brake 
Start the engine. 

CAUTION: Firmly apply the brakes. 
With the scan tool, monitor the Line Pressure, Desired Line Pressure and the TPS degrees. 
While firmly applying the brakes, place the shifter in reverse, then slowly press the accelerator pedal to a TPS 
degree of 15°. 
Compare the Une Pressure reading to the Desired Une Pressure reading on the scan tool. 

Does the Line Pressure stay within :t 34 kPa (5 psi) of the Desired Line Pressure? 

No »Go to 3 

Ves »Go to 6 
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3. CHECK LINE PRESSURE CONNECTOR AND WIRING 

Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure Sensor voltage while wiggling the wiring harness and connectors 
pertaining to the Line Pressure Sensor and the Transmission SolenoidrrRS Assembly. 

Did the voltage remain steady while wiggling the wiring harness and connectors? 

Yes »Go to 4 

No »Disconnect and properly reconnect the Line Pressure Sensor connector. Inspect terminals and repair as 
necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEJ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

4. CHECK PCM AND WIRING USING THE TRANSMISSION SIMULATOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
With the Transmission Simulator select the "OFF" position on the "Input/Output Speed" switch. 
Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure during the following step. 
With the Transmission Simulator, turn the selector switch to each of the 3 Line Pressure positions. 

NOTE: All three scan tool Line Pressure readings should be steady and :t14 kPa (2.0 psi) or 0.1 volts of the 
reading specified on the Transmission Simulator. 

Does the Line Pressure on the scan tool fluctuate up and down more than 69 kPa (10 psi) or 0.25 volts 
at any of the 3 line pressure positions on the Transmission Simulator? 

Yes »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 5 
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5. CHECK THE LINE PRESSURE SENSOR 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333 and reconnect all previously disconnected connectors. 
Install the Line Pressure Adaptor, Miller tool #8259, and the Pressure Gauge, Miller tool #C-3293, 0 to 2000 kPa (0 
to 300 psi). 
Start the engine in park. 
Monitor the line pressure readings of both the scan tool and the pressure gauge and compare the two readings. 

Is the line pressure gauge reading within 34 kPa (5 psi) of the scan tool reading? 

Yes »Repair internal transmission and inspect the oil pump per the Service information and replace if neces-
sary. If no problems are found. replace the Transmission SolenoidrrRS Assembly - possible cause is 
the Pressure Control Solenoid is stuck. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the Line Pressure Sensor per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

6. CHECK WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 



21 • 1098 AUTOMATIC TRANSMISSION· 68RFE • ELECTRICAL DIAGNOSTICS ----- DR 

P0934-LINE PRESSURE SENSOR CIRCUIT LOW 

....---... SElSOR· 
IIPUT 
IPEED 

....---... IEMSOR· 
OUTPUT 
SPIID 

- - - - - - 'AIIEIILY. 
f I TAAIISI'SIION 

I [} I SOLE.OID/TRI 

~ ~ (If E) 

T.I'TE~ 1~ , 'WiltED 
PAIR PlIR 

m T13 
18 18 

DGNT DGNT 

I I 
• .1134 

UNE 
PRESSURE 

SENSOR 
SIGNAL 

5 VOLT 
SUPPLY 

SENSOR 
GROUND 

lEI lOR· I PlFE, 
UIE I 
PREISURE I 
IRFE, L ____ J 

22 T 23 

F8S6 T160 mo 
18 W W 

YtIPK 06111T DGMT 
I I I 

.IU4 • ------. S111 
I 

1160 
20 

DGNlT 

26 J, Ota. 

152 T13 114 T38 F8S6 T54 
18 18 18 18 18 18 

DG/oR DGNT DGIBR YlIBR YlIPK DGIOR 

33 ,l C4 34 A C4 32 A 04 31 A C4 27 ACt 35 J.. 04 

r iNPUT- - - - - - -SPEED - - OUTPUT - LiNe - -5 ~ T - - - - - - - - - TRANsM,SSION - , ::::~;;"I. 
I SPEED SENSOR SPEED PRESSURE SUPPLY TEMPERATURE I COITAOL 

SENSOR A~60S~~~L(ERS~ GROUND SENSOR SENSOR SENSOR SENSOR t 
I SIGNAL S~NAl SIGNAL SIGNAL GROUND SIGNAL J 

~---~Ct--------------------~C1----
T5 T160 
20 

OGlYL 
20 

DGIWT 

T160 
20 

DGiWT 

17 1 C21. 
.----------------e---------e Itta 

23 

I 
T5 
20 

DGJYl 

s,l 

~ ~ ~ 
> > > 

I 

T160 
20 

DGiWT 

55 * C2tt 
T160 

20 
DGIWT 

6).. 
, 

,,f-ltlt 

AlSEIIL" 
TAAI.IIIIION 
80LElOID/T1II 

(AFE, 

21 

10DULE· 
POWERTAlIN 
OON'ROL C4 

IIGCI 

nITCH· 
TOW/HIUL 
OVERDRIIE 
OFf 
, TOW MAUL (00) ONIOFF 
2 UPSHIFT 
3 DOWNSHIFT 

8EII.OR· 
OUTPUT IPE!D 
p.JL/4.7L/I.7L, 

For a complete wiring diagram Refer to Section 8W. 

,~ 
IJ~ 1 SElSOR· 
~ 3 IIPUT SPEED 

(AFE, 

IEI.OR· 
UIE 'REIIURE 

CAFE) 

BLACK 

.WITCH·TOW/ 
HAUL 

OVERDRIVE OFF 

NATURAL 

........ 



DR -----AUTOMATIC TRANSMISSION· 68RFE • ELECTRICAL DIAGNOSTICS 21 - 1099 

Theory of Operation 
Line pressure is electronically controlled by the Transmission Control System and is measured by the Line Pressure 
Sensor (LPS). The desired line pressure is continuously being compared to the actual line pressure and is regulated 
by electronically changing the duty cycle of the Pressure Control Solenoid (PCS). (5% duty cycle = solenoid off = 
max line pressure, 620/0 duty cycle = solenoid on = m.in line pressure). 

The Transmission Control System calculates the desired line pressure based on inputs from the transmission and 
engine. A calculated torque input to the transmission is used as the primary input of the desired line pressure cal
culation and is called Torque Based Line Pressure. In addition, the line pressure is set to a preset level 1034 to 
1103 kPa (150 to 160 psi) during shifts to ensure consistent shift quality. 

The monitored Line Pressure Sensor voltage should always be between 0.35 and 4.75 volts. Any monitored volt
ages outside these parameters indicate an Line Pressure Sensor or wiring problem and will cause either DTC 
P0934 or P0935 to set. 

• When Monitored: 
Continuously with the ignition on and engine running . 

• Set Condition: 
This DTC will set when the monitored Line Pressure Sensor voltage is less than or equal to 0.35 volts for 0.18 
seconds. 

Possible Causes 

(F856) 5-VOLT SUPPLY CIRCUIT OPEN 

(F856) 5-VOLT SUPPLY CIRCUIT SHORT TO GROUND 

(T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT OPEN 

(T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

LINE PRESSURE SENSOR 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 2 

No »Go to 7 

2. CHECK THE PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM win prevent the vehicle from being 
started in gear. 

WARNING: The Ignition SWitch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the scan tool, under Transmission Sensors, monitor the Line Pressure. 
Using the Transmission Simulator, set the rotary switch to each of the 3 line pressure positions. 
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NOTE: The readings should be within :t14 kPa (2.0 psi) or 0.1 volts on the scan tool to the pressure read
ings specified on Transmission Simulator. 

Does the Line Pressure on the scan tool match the line pressures on the Transmission Simulator? 

Yes »Replace the Line Pressure Sensor per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSrON/TRANSAXLEI 
AUTOMATIC • 68RFE - STANDARD PROCEDURE) 

No »Go to 3 

3. CHECK THE (T3B) LINE PRESSURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off to the lock position. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 
Disconnect the Transmission Simulator, Miller tool #8333. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance between ground and the (T38) Line Pressure 
Sensor Signal circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T38) Line Pressure Sensor Signal circuit for a 
short to ground. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 4 
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4. CHECK THE (T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT FOR AN OPEN 

Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 
Measure the resistance of the (T38) Line Pressure Sensor Signal circuit 
between the Line Pressure Sensor harness connector and the appropri
ate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T38) Line Pressure Sensor Signal circuit for an 
open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEJAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 5 

5. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR AN OPEN 

Disconnect the PCM C1 harness connector and connect Miller tool 
#8815. 

Measure the resistance of the (F856) 5-volt Supply circuit between the 
Line Pressure sensor harness connector and the appropriate terminal of 
Miller tool #8815. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for an open. 

No 

Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC _ 
68RFE - STANDARD PROCEDURE) 
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6. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 

Disconnect the PCM C1 harness connector and connect Miller tool 
#8815. 

Measure the resistance between ground and the (F856) 5-volt Supply 
circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for a short to ground. 

No 

Perform 68RFE TRANSMISSION VERrFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 TRANSMISSIONITRANSAXLEIAUTOMATIC-
68RFE - STANDARD PROCEDURE) 

7. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
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Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 

81b2f7c4 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
Line pressure is electronically controlled by the Transmission Control System and is measured by the Une Pressure 
Sensor (LPS). The desired line pressure is continuously being compared to the actual line pressure and is regulated 
by electronically changing the duty cycle of the Pressure Control Solenoid (PCS). (5% duty cycle = solenoid off = 
max line pressure, 62% duty cycle = solenoid on = min line pressure). 

The Transmission Control System calculates the desired line pressure based on inputs from the transmission and 
engine. A calculated torque input to the transmission is used as the primary input of the desired line pressure cal
culation and is called Torque Based Line Pressure. In addition, the line pressure is set to a preset level 1034 to 
1103 kPa (150 to 160 psi) during shifts to ensure consistent shift quality. 

The monitored Line Pressure Sensor voltage should always be between 0.35 and 4.75 volts. Any monitored volt
ages outside these parameters indicate an Line Pressure Sensor or wiring problem and will cause either DTC 
P0934 or P0935 to set. 

• When Monitored: 
Continuously with ignition on and engine running . 

• Set Condition: 
This DTC will set if the monitored Line Pressure Sensor voltage is greater than or equal to 4.75 volts for the 
period of 0.18 seconds 

Possible Causes 

(T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT OPEN 

(T160) SENSOR GROUND CIRCUIT OPEN 

(T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 

LINE PRESSURE SENSOR 

POWERTRAIN CONTROL MODULE 

Always perform the' Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 2 

No »Go to 6 

2. CHECK THE PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure. 
Using the Transmission Simulator, set the rotary switch to each of the 3 line pressure positions. 

NOTE: The readings should be within ±14 kPa (2.0 psi) or 0.1 volts on the scan tool of the pressure reading 
specified on Transmission Simulator. 

Does the 3 line pressures on the scan tool match the Line pressure readings on the Transmission Sim-
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ulator? 

Yes »Replace the Line Pressure Sensor per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 3 

3. CHECK THE (T160) SENSOR GROUND CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM C2 harness connector and connect Miller tool 
#8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T160) Sensor Ground circuit between 
the Line Pressure Sensor harness connector and the appropriate termi
nal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T160) Sensor Ground Circuit for an open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC-
68RFE - STANDARD PROCEDURE) 

No »Go to 4 
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4. CHECK THE (T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT FOR AN OPEN 

Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 

Measure the resistance of the (T38) Line Pressure Sensor Signal circuit 
between the Line Pressure Sensor harness connector and the appropri
ate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T38) Line Pressure Sensor Signal circuit for an 
open. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLEIAUTOMATIC-
68RFE - STANDARD PROCEDURE) 

No »Go to 5 

31 

00000000 

0000000 

BOX.111 

00000000 

0000000 

0000000 

PCMI'tNOUT 

BOX.111 

SENSOR. 

LINE PRESSURE 

(RFEI 

15 

15 

30 

38 

--"'1'. 
lRAHIIIIMIQIoI 
aoLINOIDITR& 

(lIFE) 

81b300eO 

BLACK 

81b300b2 



21 -1106 AUTOMATIC TRANSMISSION - 68RFE - ELECTRICAL DIAGNOSTICS ----- DR 

5. CHECK THE (T38) LINE PRESSURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 

on, engine not running. 

With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T38) Line Pressure Sensor Signal circuit. 

Is the voltage above 5.5 volts? 

Yes »Repair the (T38) Line Pressure Sensor Signal circuit for a 
short to voltage. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATJC -
68RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

6. CHECK WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

SENSOR-

UN!!! PRESSURE. 

(RRi) 

31 ,t 00000000 

iii 0000000 

16 00000000 

24 0000000 

0000000 
31 

PCMPfNOUT 

BOX 8815 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Ves »Repair as necessary. 
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Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSfONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0944-LOSS OF HYDRAULIC PUMP PRIME 
For a complete wiring diagram Refer to Section 8W 

Theory of Operation 
The Loss of prime test is used to prevent transmission defaults and erroneous fault codes during temporary loss of 
pump prime that may occur with low transmission fluid under severe braking conditions, start-up, etc. and to point 
towards more subtle problems such as a plugged or cracked oil filter. 

The Loss of Prime DTC is set by a loss of hydraulic pressure in the transmission system. This condition, if sus
tained, will result in the vehicle being unable to move . 

• When Monitored: 
If the transmission is Slipping in any forward gear and all the pressure switches are not indicating pressure, a 
loss of prime test is run. 

• Set Condition: 
If the transmission begins to slip in a forward gear and all the pressure switches are open a loss of prime test 
begins. Available elements are turned on by the PCM to see if pump prime exists. The DTC sets if no pressure 
switches respond. 

SHIFT LEVER OUT OF ADJUSTMENT 

IMPROPER FLUID LEVEL 

Possible Causes 

CRACKED OR IMPROPERLY INSTALLED PRIMARY OIL FILTER OR SEAL 

LOOSE COOLER RETURN FILTER 

STUCK OR STICKING MAIN REGULATOR VALVE 

TRANSMISSION OIL PUMP 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. SHIFT LEVER POSITION TEST 

Using the scan tool, perform a Shift Lever Position test. Follow the instructions on the scan tool. 

Did the Shift Lever Position Test pass? 

Yes »Go to 2 

No »Refer to the Transmission category and perform the appropriate symptom. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

2. CHECK TO SEE IF DTC P0944 IS CURRENT 

Place the gear selector in Park. 
Start the engine. 
The transmission must be at operating temperature prior to checking pressure. A cold transmission will give higher 
readings. 
Run the engine at 1500 rpm. 
With the scan tool, monitor the Transmission Line Pressure. 

Does the (actual) Line Pressure match the Desired Line Pressure within ::t 34 kPa (5 psi)? 

No »Go to 6 

Ves »Go to 3 
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3. CHECK LINE PRESSURE IN DRIVE AND REVERSE 

Firmly apply the brake and repeat the previous test in both Drive and the Reverse gear positions. 
With the scan tool, monitor the Transmission Line Pressure. 

Does the Line Pressure match the Desired Line Pressure within :t 5 psi in all gear ranges? 

Yes »Go to 4 

No »Go to 5 

4. REVIEW CUSTOMER COMMENTS 

The conditions necessary to set this DTC are not present at this time. 

Verify with the customer if a delayed engagement and/or an intermittent "No Drive" condition has occurred. 
If the customers answer is "No" erase the DTC and return the vehicle to the customer. 

Make sure to check for any TSBs or controller flash updates that my apply. 

With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Has the customer experienced any delayed engagement and/or "No Drive" conditions? 

Yes »Go to 6 

No »Test Complete. 

5. DTC VERIFICATION 

Read and record the DTC and the Event Data information. 

Test drive the vehicle and attempt to operate the vehicle within the parameters in which the DTC set. 

With the scan tool, read DTCs. 

Did any following DTCs set, P0868, P0944, P0841, P0846, P0871 , P0876, or POS88? 

Yes »Go to 6 

No »Test Complete. 

6. CHECK TRANSMISSION OIL FILTER 

Remove and inspect the Transmission Oil Pan per the Service Information. 

Remove and inspect the Primary Oil Filter per the Service Information. 

Inspect the oil filter seal for damage and proper installation. 

Does the Oil Pan contain excessive debris, or is the oil filter plugged, loose, or damaged? 

Yes »Repair the cause of the plugged transmission oil filter or excessive debris. Check the Transmission Oil 
Filter seal for improper installation onto filter neck instead of into the pump bore, not fully seated against 
pump housing, filter neck not engaged into pump. Check that the spin-on cooler return filter (if 
equipped) is not loose, and that its gasket is in good condition and properly seated. Repair as neces
sary. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLE/ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Repair the Transmission Oil Pump as necessary. Check for a stuck main regulator valve and clean if 
necessary. Refer to the Service Information for the proper repair procedure. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLE/ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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Theory of Operation 
Electronic Range Select (ERS) is an electronic gear selector. In ERS mode the transmission will upshift and down
shift normally only up to the selected gear. 

The AutoStick® (ERS) Tow/Haul Overdrive Off switch uses a MUX (multiplex) switch. The PCM monitors the 
AutoStick® (ERS) Tow/Haul Signal circuit for voltage changes in respect to the position of the switch. If the PCM 
detects an improper voltage during upshift, downshift. or in its neutural state, a DTC will set. 

• When Monitored: 
Whenever the engine is running. 

• Set Condition: 
The PCM detects a voltage below 0.35 volts for the period of 5.0 seconds on the AutoStick® (ERS) Tow/Haul 
Signal circuit. 

Possible Causes 

(TS) AUTOSTICK® (ERS) TOW/HAUL SIGNAL CIRCUIT SHORT TO GROUND 

AUTOSTICK® (ERS) TOW/HAUL OVERDRIVE OFF SWITCH 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONfTRANSAXLElAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go to 2 

No »Go to 5 

2. CHECK THE AUTOSTICK® (ERS) TOWIHAUL SIGNAL CIRCUIT 

SWITCH POSITION SCAN TOOL VALUE AUTOSTICK (ERS) VOLTAGE 

NEUTRAL OPEN 4.45 TO 4.55 VOLTS 

UPSHIFT CLOSED 2.13 TO 2.23 VOLTS 

DOWNSHIFT CLOSED 0.84 TO 0.94 VOLTS 

TOW/HAUL (OD) CLOSED IN TOW/HAUL 3.25 TO 3.35 VOLTS 
(ENABLED) - OPEN WHEN OFF 

With the scan tool, mOnitor the AutoStlck voltage In the follOWing steps; 
With the ignition on, engine not running and the vehicle in drive, using the AutoStick (ERS) Tow/Haul Overdrive Off 
switch, switch to all shift positions while noting the scan tool values and voltages. 

Pick one of the following that best describes your findings 

Voltage is below 0.35 volts in ALL four switch positions and no values change 
Go to 3 

Voltage is below 0.35 volts in ONE of four switch positions 
Go to 4 

AU shift values and voltages are within limits 
Go to 5 
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3. CHECK THE (T5) AUTOSTICK® (ERS) TOW/HAUL SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off to the lock position. 
Disconnect the PCM C1 harness connector. 
Disconnect the AutoStick® (ERS) Tow/Haul Overdrive Off Switch har
ness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Measure the resistance between ground and the (TS) AutoStick® (ERS) 
Tow/Haul Signal circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (TS) AutoStick® (ERS) Tow/Haul Signal circuit for 
a short to ground. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 4 

4. CHECK THE AUTOSTICK® (ERS) TOW/HAUL OVERDRIVE OFF SWITCH 
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SWITCH POSITION RESISTIVE VALUE (:t1%) 
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UPSHIFT 

DOWNSHIFT 

TOW/HAUL (00) 

Measure the resistance of the AutoStick® (ERS) Tow/Haul Overdrive Off 
Switch between the (T5) AutoStick® (ERS) Tow/Haul Signal circuit and 
the Sensor Ground circuit in all three shift positions. Use the above 
chart to verify your findings. 

Are the resistances of the AutoStick® (ERS) Tow/Haul Overdrive 
Off Switch within limits? 

Yes » Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for Service Information Tune-ups or 
Service Bulletins for any possible causes that may apply. If 
no problems are found, replace and program the PCM per 
the Service Information. With the scan tool, perform Quick 
Learn. 

18.68 k ohms 

1.65 k ohms 

0.46 k ohms 

4.11 k ohms 

9 

16 

24 

19 

00000000 

0000000 

PCM PINOUT 

BOX 8815 

15 
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Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLE/ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No » Replace the AutoStick® (ERS) Tow/Haul Overdrive Off Switch per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXlEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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5. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guidet inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

NOTE: It may be necessary to test drive the vehicle to enable or cause the DTC to set. 
Check for any Service bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The AutoStick® (ERS) Tow/Haul Overdrive Off switch uses a MUX (multiplex) switch. ERS is an electronic gear 
selector that will upshift and downshift through all gears but only up to the selected gear. When compaired to the 
AutoStick® feature, AutoStick® will only stay in the selected gear. 

The Powertrain Control Module (PCM) monitors the AutoStick® (ERS) Tow/Haul Signal circuit for voltage changes in 
respect to the position of the switch. If the PCM detects an improper voltage during upshift, downshift, or in its 
natural state, a DTC will set. 

• When Monitored: 
Whenever the engine is running . 

• Set Condition: 
The PCM detects a voltage above 4.75 volts for the period of S.O seconds on the AutoStick® (ERS) Tow/Haul 
Signal circuit. 

Possible Causes 

(TS) AUTOSTICK® (ERS) TOW/HAUL SIGNAL CIRCUIT OPEN 

(T160) SENSOR GROUND CIRCUIT OPEN 

(TS) AUTOSTICK® (ERS) TOW/HAUL SIGNAL CIRCUIT SHORT TO VOLTAGE 

AUTOSTICK® (ERS) TOW/HAUL SWITCH 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 .. TRANSMIS
SIONITRANSAXLElAUTOMATfC .. 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTes. 

Is the status Active or is the Starts Since Set counter 0 for this DTC? 

Yes »Go to 2 

No »Go to 7 

2. CHECK THE (T5) AUTOSTICK® (ERS) TOW/HAUL SIGNAL CIRCUIT 

Turn the ignition off to the lock position. 
Ignition on, engine running. 
With the scan tool, read the AutoStick (ERS) voltage. 

Is the voltage above 4.75 volts? 

Yes »Go to 3 

No »Go to 6 
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3. (T5) AUTOSTICK® (ERS) TOW/HAUL SIGNAL CIRCUIT SHORT TO VOLTAGE 

Turn the ignition off to the lock position. 
Disconnect the PCM C1 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller Special Tool #8815 
to perform diagnosis. 
Ignition on, engine not running. 
Measure the voltage of the (T5) AutoStick® (ERS) Tow/Haul Signal cir
cuit at the appropriate terminal of Miller tool #8815. 

Is the resistance above 0.5 volts? 

Yes »Repair the (TS) AutoStick® (ERS) Tow/Haul Signal circuit for 
a short to voltage. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 4 
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4. CHECK THE (T5) AUTOSTICK® (ERS) TOW/HAUL SIGNAL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the AutoStick® (ERS) Tow/Haul Overdrive Off Switch har
ness connector. 
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81b6f402 

Measure the resistance of the (TS) AutoStick® (ERS) Tow/Haul Signal 
circuit between of the AutoStick® (ERS) Tow/Haul Overdrive Off Switch 
harness connector and the appropriate terminal of Miller tool #881S. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (TS) AutoStick® (ERS) Tow/Haul Signal circuit for 

[Q] 

:~ 
an open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 
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5. CHECK THE (T160) SENSOR GROUND CIRCUIT FOR AN OPEN 

Measure the resistance of the (T160) Sensor Ground circuit between of 
the AutoStick® (ERS) Tow/Haul Overdrive Off Switch harness connector 
and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T160) Sensor Ground circuit for an open. 

No 

Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMfSSIONITRANSAXLE/AUTOMATIC-
68RFE - STANDARD PROCEDURE) 

» Go to 6 
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6. CHECK THE AUTOSTICK® (ERS) TOW/HAUL OVERDRIVE OFF SWITCH 

SWITCH POSITION 
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UPSHIFT 

DOWNSHIFT 

TOWIHAUL (00) 

Measure the resistance of the AutoStick® (ERS) Tow/Haul Overdrive Off 
Switch between the AutoStick® (ERS) Signal circuit and the Sensor 
Ground circuit in all four shift positions. Use the above chart to verify 
your findings. 

Are the resistances of the AutoStick® (ERS) Tow/Haul Overdrive 
Off Switch within limits? 

Yes » Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for Service fnformation Tune-ups or 
Service Bulletins for any possible causes that may apply. If 
no problems are found, replace and program the PCM per 
the Service Information. With the scan tool, perform Quick 
Learn. 

RESISTIVE VALUE (:t10/0) 

18.68 k ohms 

1.65 k ohms 

0.46 k ohms 

4.11 k ohms 

9 

16 

19 

00000000 

0000000 

PCMPINOUT 

BOX 8815 

30 

38 

81b6f407 

~ID 
~.~ 

s o~ 
15 

23 

30 

20 

81b63a05 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No » Replace the AutoStick® (ERS) Tow/Haul Overdrive Off Switch per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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7. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identity the conditions in which the DTC was set. 

NOTE: It may be necessary to test drive the vehicle to enable or cause the DTC to set. 
Check for any Service bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P0987-4C HYDRAULIC PRESSURE TEST 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Transmission Control System tests the pressure switches when they are off. The test verifies that the switches 
are operational (They will close with pressure applied). The Transmission Control System verifies that the switch 
closes when the corresponding element is applied. If a switch fails to close, it is re-tested. If it fails the second test, 
the DTC will set, the MIL will illuminate and the transmission system will default to the orderly Shutdown routine . 

• When Monitored: 
In any forward gear with engine speed above 1000 rpm shortly after a shift and every minute thereafter . 

• Set Condition: 
After a shift into a forward gear, with engine speed above 1000 rpm, the PCM momentarily turns on element 
pressure to the Clutch circuits that don't have pressure to identify the correct Pressure Switch closes. If the 
Pressure Switch does not close 2 times, the DTC sets. 

LINE PRESSURE SENSOR 

TRANSMISSION FLUID CONTAMINATION 

RELATED DTCS PRESENT 

TRANSMISSION SOLENOIDrrRS ASSEMBLY 

EXCESSIVE DEBRIS IN OIL PAN 

Possible Causes 

POOR LINE PRESSURE SENSOR CONNECTION 

RELATED TCM POWER INPUT DTCS PRESENT 

(T48) 4C PRESSURE SWITCH SENSE CIRCUIT OPEN 

(F856) 5-VOLT SUPPLY CIRCUIT OPEN 

(T48) 4C PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 

(F856) 5-VOLT SUPPLY CIRCUIT SHORT TO GROUND 

(T48) 4C PRESSURE SWITCH SENSE CIRCUIT SHORT TO OTHERS 

TRANSMISSION SOLENOIDrrRS ASSEMBLY 

INTERNAL TRANSMISSION 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONlTRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, read DTCs. 

Is there any Loss of Prime, TCM Power Input, Line Pressure Sensor and/or TIPM TCM Power Control 
Circuit DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. If the DTC P0944 is present, 
perform its respective test first. 

No »Go to 2 
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2. CHECK FOR RELATED DTCS 

With the scan tool, read DTCs. 

Is the DTC P0770 also present? 

Yes »Refer to the symptom list and perform diagnostics for P0770. 

No »Go to 3 

3. CHECK FOR RELATED DTCS 

With the scan tool, read DTCs. 

Are the DTCs P0988 and/or P0733 present also? 

Yes »Go to 12 

No »Go to 4 

4. CHECK IF THE DTC IS CURRENT 

With the scan tool, check if the DTC P0987-4C HYDRAULIC PRESSURE TEST FAILURE is active or stored. 

Is the DTC P0987 .. 4C HYDRAULIC PRESSURE TEST FAILURE active? 

Ves »Go to 5 

No »Go to 17 

5. CHECK IF THE LINE PRESSURE STAYS THE SAME 

Start the engine. 
Warm the transmission to 820 C or 1800 F. 
Firmly apply the brakes. 
With the scan tool, monitor the Line Pressure during the following step. 
Move the shift lever to each gear position, pausing momentarily in each position and record the line pressure read
ing. Allow the pressure to stabilize for at least 5 seconds in each range. 

Did the line pressure remain at a steady value between 585 and 655 kPa or 85 and 95 psi in each posi
tion? 

Yes »Go to 6 

No »Go to 10 

6. CHECK THE LINE PRESSURE SENSOR CONNECTION 

Ignition on, engine not running. 
With the scan tool, monitor the Line Pressure while firmly pushing the Transmission Line Pressure Sensor connector 
inward towards the Transmission. 

Did the Line Pressure reading on the scan tool CHANGE to about 207 kPa (30 psi) or 0.7 volts when 
the connector was pushed inward? 

Ves (value was higher and changed to 207 kPa (30 psi) or 0.7 volts) 
Disconnect and properly reconnect the Line Pressure Sensor connector. Inspect terminals and repair as 
necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No (value is higher than 207 kPa (30 psi) or 0.7 volts and did not change or the value was already 207 kPa 
(30 psi) or 0.7 volts and did not change) 

Go to 7 
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7. CHECK THE LINE PRESSURE SENSOR OPERATION 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 

With the Transmission Simulator select the HOFF' position on the "Input/Output Speedlf switch. 
Ignition on, engine not running. 

With the scan tool, monitor the Line Pressure while turning the Pressure Switch selector to each of the 3 line pres
sure positions on the Transmission Simulator. 

NOTE: All three scan tool Line Pressure readings should be steady and :t14 kPa or 2.0 psi or 0.1 volts of the 
reading specified on the Transmission Simulator. 

Did the scan tool Line Pressure readings match the specified readings on the Transmission Simulator 
and remain steady in all three positions? 

Yes »Replace the Line Pressure Sensor per the Service Information. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 8 

8. CHECK THE (F856) 5-VOLT SUPPLY CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect Transmission Simulator. 

Disconnect the PCM C1 harness connector and connect Miller tool 
#8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (F856) 5-vott Supply circuit between the 
Line Pressure Sensor harness connector and the appropriate terminal 
of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for an open. 

No 

Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC _ 
68RFE - STANDARD PROCEDURE) 

» Go to 9 
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9. CHECK THE (F856) 5·VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (F856) 5-volt Supply 
circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (F856) 5-volt Supply circuit for a short to ground. 

No 

Periorm 45RFE/545RFE TRANSMISSION VERIFICATION 
TEST. 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, periorm 
Quick Learn. 

Periorm 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

10. COMPARE SCAN TOOL TO PRESSURE GAUGE 

Turn the ignition off to the lock position. 
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Connect the Line Pressure Adapter, Miller tool #8259 and 0-300 psi Test Gauge, Miller tool #C-3293-SP. Refer to 
the Service Information for proper installation procedure. 

CAUTION: Apply parking brake. 
Start the engine. 
In the following steps, compare the scan tool Line Pressure to the Pressure Gauge readings in each gear. 

CAUTION: Do not overheat transmission. 
With the gear selector in park, raise the rpm to 1500, and compare line pressure readings. 
Firmly apply the brakes, move the gear selector into reverse, raise the rpm to 1500, and compare the line pressure 
readings. 
Firmly apply the brakes, move the gear selector into drive, raise the rpm to 1500, and compare the line pressure 
readings. 

Did the scan tool Line Pressure readings match the Pressure Gauge readings :t 10 psi? 

Yes »Go to 11 

No »Replace the Line Pressure Sensor per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 



DR ----- AUTOMATIC TRANSMISSION - 68RFE - ELECTRICAL DIAGNOSTICS 21 .. 1123 

11 . CHECK PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Line Pressure Adapter, Miller tool #8259 and 0-300 psi Test Gauge, Miller tool #C-3293-SP. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 
WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
On the Transmission Simulator, turn the Pressure Switch selector switch to 4C. 
Ignition on, engine not running. 
With the scan tool, monitor the 4C Pressure Switch state while pressing and holding the Pressure Switch test button 
and wiggling the wire harness and connectors that pertain to the 4C Pressure SWitch. 

Did the 4C Pressure Switch state change to closed and remain closed while wiggling the wires? 

Yes »Go to 12 

No »Go to 14 

12. CHECK FOR EXCESSIVE DEBRIS 

Turn the ignition off to the lock position. 
Remove the Transmission Simulator, Miller tool #8333. 
Remove and inspect the Transmission Oil Pan per the Service Information. 

Does the Transmission Oil Pan contain excessive debris or contamination? 

Yes »Repair the cause of the excessive debris in the Transmission Oil Pan. Refer to the Service Information 
for the proper procedures. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 13 

13. CHECK 4C HYDRAULIC CLUTCH CIRCUIT 

Remove the Valve Body and air check the 4C hydraulic clutch circuit (in the case) for leakage per the Service 
Information. 

NOTE: The 4C hydraulic clutch circuit contains a small bleed orifice. A small amount of air leakage is nor
mal. 

Was there excessive air leakage noticed during the air check? 

Yes »Repair as necessary. Check the 4C clutch piston, piston seals and bleed orifice assembly. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Disassemble and jnspect the Valve Body and repair as necessary. Inspect the 4C Accumulator piston 
and seals. If no problems are found in the Valve Body, replace the Transmission SolenoidfTRS Assem
bly per the Service Information. 
Perform 68RFE TRANSMISSION VERI FICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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14. CHECK THE (T48) 4C PRESSURE SWITCH SENSE CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Remove the Transmission Simulator, Miller tool #8333 and connect 
Miller tool #8815. 
Disconnect the PCM C4 harness connector. 
Measure the resistance of the (T48) 4C Pressure Switch Sense circuit 
between the Transmission SolenoidlTRS Assembly narness connector 
and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Ves »Repair the (T48) 4C Pressure Switch Sense circuit for an 
open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 15 
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15. CHECK THE (T48) 4C PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T48) 4C Pressure 
Switch Sense circuit. 

Is the resistance below 5.0 ohms? 

Ves »Repair the (T48) 4C Pressure Switch Sense circuit for a 

No 

short to ground. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

» Go to 16 20 

00000000 

0000000 

A8UIIBLY' 
TRANSMISSION 

aoLI!NOID1TR8 
(RFE) 

30 

38 

21 

81b307c7 

15 

81b307cb 



DR ----- AUTOMATIC TRANSMISSION .. 68RFE • ELECTRICAL DIAGNOSTICS 21 -1125 

1 6. CHECK THE (T48) 4C PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Disconnect all PCM harness connectors. 
Disconnect the Transmission SolenoidffRS Assembly harness connec
tor. 

NOTE: Make sure the Transmission SolenoidlTRS Assembly har
ness connector is disconnected. 
NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance between the (T 48) 4C Pressure Switch Sel)se 
circuit and all other circuits in the Transmission SolenoidffRS Assembly 
harness connector. 

Is the resistance below 5.0 ohms between the (T48) 4C Pres
sure Switch Sense circuit and any other circuit(s) in the Trans
mission SolenoidITRS Assembly harness connector? 

Ves »Repair the (T48) 4C Pressure Switch Sense circuit for a 
short to another circuit(s). 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONffRANSAXLEI AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

11 

81b307cf 

No »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

17. CHECK WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 
If the Event Data shows the DTC Pie set while the Line Pressure was significantly below the Desired Une Pressure 
reading, check for causes of low line pressure (lOW fluid level, broken or mis-installed primary oil filter or filter seal, 
sticking Main Regulator Valve in the Pump Valve Body etc.). If the data shows the DTC set while the Line Pressure 
reading was significantly higher than the Desired Line Pressure, check the Line Pressure Sensor and related wiring. 

Where there any problems found? 

Ves »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The Transmission system uses five pressure switches to monitor the fluid pressure in the UR, 2C~ 4C. UD, and 00 
clutch circuits. The pressure switches are continuously monitored for the correct states in each gear as shown . 

• When Monitored: 
Continuously with the ignition on, engine running, with the transmission in gear . 

• Set Condition: 
The DTC is set if the 4C Pressure Switch reads open or closed at the wrong time in a given gear. 

Possible Causes 

RELATED TCM POWER INPUT DTCS PRESENT 

DTC P0871 ALSO PRESENT 

LOSS OF 12-VOLT FEED 

(T48) 4C PRESSURE SWITCH SENSE CIRCUIT OPEN 

(T48) 4C PRESSURE SWITCH SENSE CIRCUIT SHORT TO GROUND 

EXCESSIVE FLUID LEAKAGE WITH 4C CLUTCH CIRCUIT 

NO.5 CHECK BALL CUT OR DAMAGED 

LOW LINE PRESSURE 

TRANSMISSION SOLENOIDffRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

WIRING AND CONNECTORS 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

GEAR UR 2C 4C UD 00 

REVERSE OPEN OPEN OPEN OPEN OPEN 
PIN CLOSED** OPEN OPEN OPEN OPEN 
1ST CLOSED* OPEN OPEN CLOSED OPEN 
2ND OPEN CLOSED OPEN CLOSED OPEN 
3RD OPEN OPEN CLOSED CLOSED OPEN 
4TH OPEN OPEN OPEN CLOSED CLOSED 
5TH OPEN OPEN CLOSED OPEN CLOSED 
6TH OPEN CLOSED OPEN OPEN 

*UR is closed if output speed is below 100 rpm in Drive. UR is closed in Manual (ERS) 1st gear. 

*"'May be open when rOlling in Neutral or at low oil temperatures. 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, read DTCs. 

Are there any TIPM TCM Power Control Circuit or TeM Power Input OTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 
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2. DTC DATA SHOW CURRENT DTC 

With the scan tool, check the Event Data. 

NOTE: Make sure to record all Event Data stored in the scan tool for future reference in this test procedure. 

Does the Event Data show data for DTC P0988? 

Yes »Go to 3 

No »Refer to the Transmission category and perform the appropriate symptom identified in the Event Data. 

3. CHECK IF MULTIPLE DTCS ARE PRESENT 

In the Event Data recorded earlier, are there two or more related Pressure Switch Sense DTCs present in 
addition to P0988? 

Yes »Go to 4 

No »Go to 7 

4. RELATED DTC PRESENT 

In the Event Data recorded earlier, do all the pressure switches read CLOSED for P098S? 

Yes »Refer to Transmission category and perform diagnostics for the DTC P0882. 

No »Go to 5 

5. CHECK IF THE PRESSURE SWITCHES READ OPEN 

In the Event Data recorded earlier, do all the pressure switches read OPEN? 

Yes »Go to 6 

No »Go to 7 

6. CHECK FOR LOW LINE PRESSURE 

In the Event Data recorded earlier, is the Line Pressure less than 40 psi, and significantly below the 
Desired Line Pressure? 

Yes »Repair as necessary to correct low line pressure. Check fluid level and adjust as necessary. If fluid level 
is OK, check the Primary Oil Filter seal for a split, crack, or improperly installed. If the filter and seal are 
OK, check the Main Regulator Valve in the Oil Pump. Refer to the Service Information for the above 
procedures. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXlEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidfTRS Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

7. CHECK IF THE DTC P0871 ALSO SET 

With the scan tool, read DTCs. 

Is the DTC P0871 also present? 

Yes »Refer to the Transmission category and perform the diagnostic procedure for P0871. 

No »Go to 8 
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8. CHECK IF THE DTC SET IN PARK, REVERSE OR NEUTRAL 

In the Event Data recorded earlier, does the Event Data show the DTC P0988 set in Park, Neutral, or 
Reverse? 

Yes »Go to 13 

No »Go to 9 

9. CHECK IF THE Event Data READS CLOSED 

In the Event Data recorded earlier, does the Event Data show the 4C Pressure Switch reading CLOSED? 

Yes »Go to 11 

No »Go to 10 

1 O. CHECK THE PRIMARY OIL FILTER SEAL 

In the Event Data recorded earlier, is the Line Pressure less than 40 pSi, and significantly below the 
Desired Line Pressure? 

Yes »Repair as necessary to correct low line pressure. Check fluid level and adjust as necessary. If fluid level 
is OK, check the Primary Oil Filter seal for a split, crack, or improperly installed. If the filter and seal are 
OK, check the Main Regulator Valve in the Oil Pump. Refer to the Service Information for the above 
procedures. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONn-RANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 15 

11. CHECK THE PCM AND WIRING USING THE TRANSMISSION SIMULATOR 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 

With the Transmission Simulator, turn the Pressure Switch selector switch to the 4C position. 
With the scan tool, monitor the 4C Pressure Switch while pressing the Pressure SWitch test button on the Trans
mission Simulator. 

Did the state of the 4C Pressure Switch change while pressing the Pressure Switch Test button? 

Yes »Go to 12 

No »Go to 13 
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12. CHECK THE TRANSMISSION SOLENOIDlTRS ASSEMBLY 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 

Where there any problems found? 

Yes »Repair as necessary. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidITRS Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

13. CHECK THE (T48) 4C PRESSURE SWITCH SENSE CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 

Disconnect the PCM C4 harness connector. 
Connect Miller tool #8815 to the PCM C4 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T48) 4C Pressure Switch Sense circuit 
between the Transmission SolenoidITRS Assembly harness connector 
and the appropriate terminal of Miller tool #8815. 

Is the resistance above 5.0 ohms? 

Ves »Repair the (T48) 4C Pressure Switch Sense circuit for an 

No 

open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 
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14. CHECK THE (T48) 4C PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T48) 4C Pressure 
Switch Sense circuit. 

Is the resistance below 5.0 ohms? 

Ves »Repair the (T48) 4C Pressure Switch Sense circuit for a 

No 

short to ground. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

» Replace the Powertrain Control Module per the Service 
Information. With the scan tool, perform the Quick Learn 
procedure. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

20 

15. CHECK IF THE NO.5 ANDIOR NO.7 CHECK BALL IS CUT OR DAMAGED 

Turn the Ignition off to the lock position. 
Remove the Valve Body Assembly per the Service Information. 
Inspect the NO.5 and NO.7 check balls for any cuts or damage. 
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Inspect the 4C accumulator piston and seals and also the 4C tower seal on top of the valve body. Refer to the 
Service Information. 

Where there any problems found? 

Ves »Repair as necessary. Check for excessive clutch debris in the transmission oil pan. If excessive clutch 
debris is present, repair 4C clutch as necessary. Refer to the Service Information for proper repair pro
cedures. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 16 

16. CHECK FOR EXCESSIVE LEAKAGE WITHIN THE 4C CLUTCH CIRCUIT 

Air check the 4C Clutch hydraulic circuit. Refer to the Service Information. 

NOTE: This hydraulic clutch circuit contains a small bleed orifice. Small leakage is considered normal. 

Was there excessive air leakage in the 4C Clutch hydraulic circuit? 

Ves »Repair as necessary. Refer to the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidrrRS Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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• When Mon itored: 
With the ignition on. Battery voltage greater than 10 volts. 

• Set Condition: 
An shorted condition of the Transmission Control Output circuit is detected by the Totally Integrated Power 
Module (TIPM). 

Possible Causes 

(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT TO GROUND 

(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF THE DTC IS ACTIVE 

Ignition on, engine not running. 
With the scan tool, check TIPM DTCs. 

Is the status Active for this DTC? 

Yes »Go to 2 

No »Go to 5 

2. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT TO GROUND 

Turn the ignition off to the lock position. 
Disconnect the TIPM C10 harness connector. 
Disconnect the PCM C4 harness connector and instali Miller tool #8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance between ground and the (T16) Transmission 
Control Output circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T16) Transmission Control Output circuit for a 
short to ground. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 3 
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3. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Reconnect the TIPM C10 harness connector. 
Disconnect the Transmission SolenoidfTRS Assembly harness connec
tor. 
Ignition on, engine not running. 
Using the scan tool under the TIPM Actuators, actuate the Transmis-
sion. 
Using a 12-volt test light connected to ground, check the (T16) Trans
mission Control Output circuits. 

NOTE: The test light must illuminate brightly. Compare the bright
ness to that of a direct connection to the battery. 

Does the test light illuminate brightly at all the (T16) Transmis
sion Control Output circuits? 

Yes »Go to 4 

No »Repair the (T16) Transmission Control Output circuit for an 
open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

4. TOTALLY INTEGRATED POWER MODULE 

Using the schematics as a guide, inspect the wire harness and connectors. 
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Check the TIPM harness connector terminals for corrosion, damage, or terminal push out. 
Pay particular attention to all power and ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
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Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace and program the Totally Integrated Power Module per Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

5. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test complete. 
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P128C-TCM POWER CONTROL CIRCUIT 2 HIGH - TIPM 
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For a complete wiring diagram Refer to Section 8W. 
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• When Mon itored: 
With the ignition on. Battery voltage greater than 10 volts . 

• Set Condition: 
An shorted condition of the Transmission Control Output circuit is detected by the Totally Integrated Power 
Module (TIPM). 

Possible Causes 

(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT TO VOLTAGE 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF THE DTC IS ACTIVE 

Ignition on, engine not running. 
With the scan tool, read TIPM OTCs. 

Is the status Active for this DTC? 

Yes »Go to 2 

No »Go to 4 

2. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR A SHORT TO VOLTAGE 

Turn the ignition off to the lock position. 
Disconnect the TIPM C10 harness connector. 
Disconnect the PCM C4 harness connector. 

19 28 :J~ 

~oo00or 8 " 

Ignition on, engine not running. 
Measure the voltage of the (T16) Transmission Control Output circuit. 

Is the voltage above 10.0 volts? 

Yes »Repair the (T16) Transmission Control Output circuit for a 
short to voltage. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 3 

3. TOTALLY INTEGRATED POWER MODULE 

Using the schematics as a guide, inspect the wire harness and connectors. 

9 0(, ,000 15 

16 000 or.)o 23 

24 0000 00 30 

ooooooo~ 3 

~"\B 
PCM PINOUT 38 

31 

BOX 8815 

Check the TIPM harness connector terminals for corrosion, damage, or terminal push out 
Pay particular attention to all power and ground circuits. 

Were there any problems found? 

Yes »Repair as necessary. 

8165fdeO 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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4. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test complete. 
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P128D-TCM POWER CONTROL CIRCUIT 2 OPEN· TIPM 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts . 

• Set Condition: 
An open condition of the Transmission Control Output circuit is detected by the Totally Integrated Power Mod
ule (TIPM). 

Possible Causes 

(T16) TRANSMISSION CONTROL OUTPUT CIRCUIT OPEN 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS· 
SIONfTRANSAXLElAUTOMATIC • 68RFE • STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF THE DTC IS ACTIVE 

Ignition on, engine not running. 
With the scan tool, read TIPM DTCs. 

Is the status Active for this DTC? 

Ves »Go to 2 

No »Go to 4 

2. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission SolenoidlTRS Assembly harness connec
tor. 
Disconnect the PCM C4 harness connector and install Miller tool #8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Ignition on, engine not running. 
Using the scan tool under the TIPM Actuators, actuate the Transmis
sion. 
Using a 12-volt test light connected to ground, check the (T16) Trans
mission Control Output circuits. 

NOTE: The test light must illuminate brightly. Compare the bright
ness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes »Go to 3 

No »Repair the (T16) Transmission Control Output circuit for an 
open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 
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3. TOTALLY INTEGRATED POWER MODULE 

Using the schematics as a guide, inspect the wire harness and connectors. 
Check the TIPM harness connector terminals for corrosion, damage. or terminal push out. 
Pay particular attention to all power and ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module per Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

4. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEJ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test complete. 
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P128E .. TCM POWER CONTROL CIRCUIT 2 OVERCURRENT - TIPM 

21 - 1141 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10 volts . 

• Set Condition: 
An overcurrent condition of the Transmission Control Output circuit is detected by the Totally Integrated Power 
Module (TIPM). 

Possible Causes 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

POWERTRAI N CONTROL MODULE (PCM) 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK IF THE DTC IS ACTIVE 

Ignition on, engine not running. 
With a scan tool, read TIPM DTes. 

Is the OTC active at this time? 

Ves »Go to 2 

No »Go to 5 

2. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT 

Turn the ignition off to the lock position. 
Disconnect the TIPM C10 harness connector. 
Connect the positive probe of an ammeter to battery positive and con
nect the negative probe to the (T16) Transmission Control Output circuit 
in the TIPM C10 harness connector. 
Read the amperage on the ammeter. 

Does the amperage read below 2.0 amps? 

Yes »Go to 4 

No »Go to 3 
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3. CHECK THE PCM 

Disconnect the amp meter from the TIPM C10 harness connector and 
battery positive. 
Disconnect the PCM C4 harness connector. 
Reconnect the positive probe of an ammeter to battery positive and 
connect the negative probe to the (T16) Transmission Control Output 
circuit in the TIPM C10 harness connector. 
Read the amperage on the ammeter. 

Does the amperage read below 2.0 amps? 

Yes »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONffRANSAXLE/AUTOMATIC-
68RFE - STANDARD PROCEDURE) 

No »Go to 4 

4. CHECK THE TRANSMISSION SOLENOIDS 

Disconnect the amp meter from the TIPM C10 harness connector. 
Disconnect the PCM C4 harness connector and install Miller tool #8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Connect the positive probe of an ammeter to battery positive and con
nect the negative probe to the (T16) Transmission Control Output circuit 
in the TIPM C10 harness connector. 
While monitoring the amperage reading of the ammeter and using a 
jumper wire, jump each solenoid control circuit to ground one at a time 
in the appropriate terminals of Miller tool #8815. 

NOTE: The amperage draw should be approximately .02 milliam .. 
pere on each solenoid circuit with the PCM C4 harness connector 
disconnected. 

Does the amperage read between .05 and .015 milliampere 
(:t.005) milliampere on each solenoid tested? 

Yes 

No 

» Replace the Totally Integrated Control Module per the Ser
vice Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONffRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

» Replace Transmission SolenoidffRS Assembly per the Ser
vice Information. 
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Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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5. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P1684-BATTERV WAS DISCONNECTED 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The PCM uses a battery backed RAM (Random Access Memory) is used to maintain some learned values. When 
the battery B(+) is disconnected, the memory is lost. When the B(+) is restored, this memory loss is detected by the 
Transmission Control System. The DTC is set and the learned values are initialized to known constants or previ
ously learned values from EEPROM (Electronic Erasable Programmable Read Only Memory). This results in the 
reinitialization of some parameters . 

• When Monitored: 
Whenever the ignition is in the Run/Start position . 

• Set Condition: 
This DTC will set whenever Powertrain Control Module is disconnected from Fused B(+) or ground. It will also 
be set using the scan tool to perform a Battery Disconnect and/or Quick Learn procedure. 

Possible Causes 

BATTERY WAS DISCONNECTED 

SCAN TOOL BATTERY DISCONNECT PERFORMED 

PCM WAS REPLACED OR DISCONNECTED 

QUICK LEARN WAS PERFORMED 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. POSSIBLE CAUSES 

This DTC is an informational DTC only. 

This DTC is set due to a momentary loss of power and/or the ground circuits to the PCM. 
Below are a list of possible causes associated with this DTC. 
Battery was disconnected. 
The battery disconnect feature (if equipped) on the scan tool was performed. 
The Quick Learn feature on the scan tool was performed. 
PCM was replaced or disconnected. 

Were any of the above possible causes performed? 

Yes »This is the cause of the DTC. Erase the DTC and return vehicle to customer. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 2 

2. CHECK WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

NOTE: Check all power and ground circuits to the PCM for a intermittent or high resistance condition. 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P1715-RESTRICTED MANUAL VALVE IN T3 RANGE 

For a complete wiring diagram Refer to Section 8W 
• When Monitored: 

Whenever the PRNDL code indicates Temp 3 . 
• Set Condition: 

This DTC sets when conditions for the DTC P1776 are satisfied or 3 unsuccessful attempts to engage 1 st gear 
while the shifter is in the temp 3 zone. This indicates a restricted port at the manual valve because the shifter 
is not fully engaged in the drive position. 

RELATED TRANSMISSION DTCS PRESENT 

CUSTOMER DRIVING HABITS 

MISADJUSTED SHIFTER 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS· 
SIONITRANSAXLEIAUTOMATIC • 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, read DTCs. 

Are the DTCs P0729, P0731 , P0732, P0733, P0734, P0735, or P0716 present? 

Yes »Refer to the Transmission category and perform the appropriate diagnostic procedure for the reported 
DTC(s). 

No »Go to 2 

2. CHECK SHIFTER ADJUSTMENT 

Check Shift Lever adjustment per the Service Information. 

Is the shifter properly adjusted? 

Yes »Go to 3 

No »Adjust the Shifter Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

3. CHECK CUSTOMER DRIVING HABIT 

This DTC can be set if the customer rests their hand on the shift lever while they are driving. The transmission can 
be put in the T3 position if just enough upward pressure towards neutral is exerted on the shift lever. 
When this occurs, the feed port to the clutch is restricted, the transmission will declare neutral, and this DTC will be 
set. The customer should be informed not to rest their hand on the shifter while driving. 
This DTC can also be set by simply bumping the shift lever toward neutral while accelerating. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

If there are no possible causes remaining, view repair. 

Repair 
This DTC can be set by putting too much forward pressure on the shift lever while it is in the 00 posi
tion. Make sure the customer is informed. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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P1775-S0LENOID SWITCH VALVE LATCHED IN TCC POSITION 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Solenoid Switch Valve (SSV) controls the direction of the transmission fluid when the UR Solenoid is energized. 
The SSV will be in the downshifted position in 1 st gear, thus directing the fluid to the UR clutch circuit. In 2nd 
through 6th gears, it will be in the upshifted position and directing the fluid to the torque converter clutch (TCC) 
control circuit. 

When shifting into 1 st gear, a special hydraulic sequence is performed to ensure SSV movement into the down
shifted position. The UR Pressure Switch is monitored to confirm SSV movement. If movement is not confirmed (the 
UR pressure switch does not close), EMCC is inhibited until SSV operation is confirmed . 

• When Monitored: 
During an attempted shift into 1st gear. 

• Set Condition: 
This DTC is set if three unsuccessful attempts are made to shift the Solenoid Switch Valve (SSV) into the 
downshifted position in one given ignition start. This DTC can take up to five minutes to mature before illumi
nating the MIL. 

Possible Causes 

RELATED DTC PRESENT 

SOLENOID SWITCH VALVE STICKING 

UR PRESSURE SWITCH SENSE CIRCUIT SHORT TO OTHER CIRCUITS 

TRANSMISSION SOLENOIDfTRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, check for other transmission DTes. 

Is the DTC P0841 present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK IF THE DTC IS CURRENT 

With the scan tool, read DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less tor this OTC? 

Yes »Go to 3 

No »Go to 6 

3. CHECK THE PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the Transmission Simulator, turn the Pressure Switch selector switch to UR. 
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With the scan tool, monitor the UR Pressure Switch state while pressing the Pressure Switch Test button on the 
Transmission Simulator. 

Did the state of the UR Pressure Switch change while pressing the Pressure Switch Test button? 

Yes »Go to 4 

No »Go to S 

4. CHECK IF THE SOLENOID SWITCH VALVE STICKING 

Turn the ignition off to the lock position. 
Remove the Transmission Oil Pan per the Service Information. 
Remove the Transmission Valve body per the Service Information. 
Inspect the Solenoid Switch Valve and Plugs for sticking. 

Is the Solenoid Switch Valve or Plugs sticking? 

Ves »Clean and inspect per the Service Information. Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidfTRS Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

5. CHECK THE UR PRESSURE SWITCH SENSE CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Transmission SolenoidfTRS Assembly harness connec
tor. 
Disconnect all PCM harness connectors. 
Measure the resistance between the (TSO) UR Pressure Switch Sense 
circuit and all other circuits in the Transmission SolenoidfTRS Assembly 
harness connector. 

Is the resistance below 5.0 ohms between the (TSO) UR Pres
sure Switch Sense circuit and all other circuit(s) in the Trans
mission SolenoidlTRS Assembly harness connector? 

Yes »Repair the (TSO) UR Pressure Switch Sense circuit for a 
short to another circuit(s). 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 

IIlACK 

14 

81b2f7Of 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 
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6. CHECK WIRING AND CONNECTORS 

The conditions necessary to set this DTG are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit 
Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 
Perlorm 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The Solenoid Switch Valve (SSV) controls the direction of the transmission fluid when the UR Solenoid is energized. 
The SSV will be in the downshifted position in 1 st gear, thus directing the fluid to the UR clutch circuit. In 2nd 
through 6th gears, it will be in the upshifted position and directing the fluid into the torque converter clutch (TCC) 
control circuit. 

When in 2nd through 6th gear, the Torque Converter Clutch (TCC) can be engaged when certain conditions are 
met. The TCC piston is electronically modulated by increasing the duty cycle of the UR solenoid until the torque 
converter slip difference (difference between engine and transmission input speed) is within 60 rpm. Then the UR 
solenoid is fully energized (FEMCC - 100% duty cycle). Torque converter slip is monitored in FEMCC to ensure 
adequate clutch capacity . 

• When Monitored: 
Continuously when performing partial or full EMCC - PEMCC or FEMCC . 

• Set Condition: 
If the transmission senses the UR pressure switch closing while performing PEMCC or FEMCC. This DTC will 
set after two unsuccessful attempts to perform PEMCC or FEMCC. This DTC can take up to five minutes of 
problem identification before illuminating the MIL. 

Possible Causes 

RELATED DTC P0841 PRESENT 

UR PRESSURE SIGNAL CIRCUIT OPEN 

UR PRESSURE SIGNAL CIRCUIT SHORT TO GROUND 

SOLENOID SWITCH VALVE 

POWERTRAIN CONTROL MODULE 

INTERMITTENT WIRING AND CONNECTORS 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONlTRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED DTCS 

With the scan tool, check for other transmission DTCs. 

Is the DTC P0841 present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go To 2 

2. CHECK TO SEE IF DTC P1776 IS CURRENT 

With the scan tool, Check the STARTS SINCE SET counter. 

NOTE: NOTE: This counter only applies to the last DTC set. 

Is the STARTS SINCE SET counter 2 or less? 

Yes »Go To 3 

No »Go To 7 
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3. CHECK THE PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 
WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the Transmission Simulator, turn the Pressure Switch selector switch to the UR position. 
With the scan tool, monitor the UR Pressure Switch state while pressing the Pressure Switch Test button on the 
Transmission Simulator. 

Did the state of the UR Pressure Switch change while pressing the Pressure Switch Test button? 

Ves »Go To 4 

No »Go To 5 

4. CHECK THE SOLENOID SWITCH VALVE 

Remove the Valve Body per the Service Information. 
Inspect the Solenoid Switch Valve and plugs for sticking in the bore andlor wear. 

Were there any problems found? 

Yes »Clean and repair as necessary per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go To 7 

5. CHECK THE UR PRESSURE SIGNAL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T50) UR Pressure Signal circuit 
between the SolenoidlTRS Assembly harness connector and the appro
priate terminal of Miller tool #881S. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (TSO) UR Pressure Signal circuit for an open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go To 6 
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6. CHECK THE (TSO) UR PRESSURE SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (TSO) UR Pressure 
Signal circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (TSO) UR Pressure Signal circuit for a short to 

No 

ground. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (peM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
QUICK LEARN. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

7. CHECK WIRING AND CONNECTORS 

The conditions necessary to set this DTG are not present at this time. 
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Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 

81b2f709 

This DTC can also be set by the Solenoid Switch Valve intermittently sticking in it's bore under extreme temperature 
conditions, or by a worn Solenoid Switch Valve or plugs. 
With the scan tool, check the DTC EVENT DATA to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The transmission system uses two speed sensors, one to measure input rpm and one to measure output rpm. 
These inputs are essential for proper transmission operation. Therefore, the integrity of this data is verified through 
the following checks: 

1) When in gear, if the gear ratio does not compare to a known gear ratio, the corresponding in-gear trouble code 
is set (DTCs P0729 and P0731-36). 

2) An excessive change in input or output speeds indicating signal intermittent which will result in the OTCs P0716 
and/or P0721 being set. 

3} If the common speed sensor ground circuit is lost, both sensor inputs will read the signal from the input speed 
sensor at idle in neutral. Since the input speed sensor reads 60 teeth from the input clutch hub and the output 
speed sensor reads 30 teeth from the park geart the result is an apparent speed ratio of 1:2 and may cause the 
DTC P1794 to set when at a stop. 

• When Monitored: 
The gear ratio is monitored continuously white the Transmission is in gear . 

• Set Condition: 
After a controller reset in neutral and a ratio of input to output, of 1 to 2. This DTC can take up to five minutes 
of problem identification before illuminating the MIL. 

Possible Causes 

(T13) SPEED SENSOR GROUND CIRCUIT OPEN 

(T13) SPEED SENSOR GROUND CIRCUIT SHORT TO GROUND 

(T13) SPEED SENSOR GROUND CIRCUIT SHORT TO VOLTAGE 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMrS· 
SIONrrRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK TO SEE IF DTC P1794IS CURRENT 

Ignition on, engine running with the Shift lever in park. 
With the scan tool, read the Transmission Output and Input Speed Sensor states. 

Is the Output Speed Sensor reading twice the Input Speed Sensor reading? 

Yes »Go to 2 

No »Go to 6 

2. PCM AND WIRING 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install the Transmission Simulator, Miller tool 8333. 
With the Transmission Simulator, set the Input/Output Speed selector switch to the 1'3000/1000" position. Turn the 
Input/Output Speed switch to "ONtI. 
Ignition on, engine not running. 
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With the scan tool, monitor the Input and Output Speed Sensor state. 

Does the Input speed read 3000 rpm and the Output speed read 1000 rpm, within 50 rpm? 

Ves »Go to 6 

No »Go to 3 

3. SPEED SENSOR GROUND CIRCUIT OPEN 

Turn the ignition off ~o the lock position. 
Disconnect the PCM C4 harness connector and connect Miller tool 
#8815. 
Disconnect the Transmission Simulator, Miller tool #8333. 

CAUTION: Do not probe the PCM harness connectors. Probing the 
PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller tool #8815 to per
form diagnosis. 
Measure the resistance of the (T13) Speed Sensor Ground circuit 
between both Input and Output Speed Sensor harness connectors and 
the appropriate terminal of Miller tool #8815 to the. 

Is the resistance above 5.0 ohms on any of the above mea
surements? 

Ves »Repair the (T13) Speed Sensor Ground circuit for an open. 
Perform 6BRFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC -
6BRFE - STANDARD PROCEDURE) 

No »Go to 4 

4. (T13) SPEED SENSOR GROUND CIRCUIT SHORT TO GROUND 

Measure the resistance between ground and the (T13) Speed Sensor 
Ground circuit. 

Is the resistance below 5.0 ohms? 

Ves »Repair the (T13) Speed Sensor Ground circuit for a short to 
ground. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONrrRANSAXLEI AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 5 
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5. (T13) SPEED SENSOR GROUND CIRCUIT SHORT TO VOLTAGE 

Ignition on, engine not running. 
With the scan tool under TIPM, actuate the Transmission. 
Measure the voltage of the (T13) Speed Sensor Ground circuit. 

Is the voltage above 0.5 volt? 

Ves »Repair the (T13) Speed Sensor Ground circuit for a short to 

No 

voltage. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Powertrain 
Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

6. CHECK THE WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
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Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 
With the scan tool, check the Event Data to help identify the conditions in which the DTC was set. 

Where there any problems found? 

Ves »Repair as necessary. 

8162cb18 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P2700-INADEQUATE ELEMENT VOLUME LR 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The volumes of the transmission fluid needed to apply the friction elements are continuously monitored and learned 
for adaptive controls. As the clutch friction material wears, the volume of fluid needed to apply the clutch increases. 
Certain transmission mechanical problems can cause near·zero learned volumes resulting in setting a DTC. The 
DTC will usually set with other DTCs, which indicates an internal transmission problem . 

• When Monitored: 
Whenever the engine is running. The UR clutch volume in<;iex (CVI) is updated during a 3-1 or 2-1 manual 
(ERS) downshift with throttle angle below 5 degrees. Transmission temperature must be at least 43° C (110° 
F). 

• Set Condition: 
When the UR clutch volume index (CVI) fans below 16. 

Possible Causes 

HYDRAULIC LEAK IN THE VALVE BODY 

BROKEN UR CLUTCH PISTON RETURN SPRING OR SPRING RETAINERS 

BROKEN UR ACCUMULATOR SPRING(S) 

TRANSMISSION SOLENOIDfTRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedu(e before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. OTHER DTCS PRESENT 

With the scan tool , check for other transmission DTCs. 

Are there any Pressure Switch Sense circuit OTCs present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. CHECK UR CLUTCH VOLUME INDEX 

With the scan tool , erase DTCs. 
Start the engine and warm the transmission. 

NOTE: The TRANS TEMP DEG must be at least 430 C or 110° F before performing the following steps. 
Drive the vehicle and perform at least ten 3-1 manual (ERS) downshifts at closed throttle from speeds of about 16 
to 24 Km/h (10 to 15 mph). 
With the scan tooll read the UR CL VOL INDEX. 

Is the UR Cl VOL INDEX below 20? 

Yes »Go to 3 

No »Go to 5 
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3. UR CLUTCH CIRCUIT LEAKS IN THE VALVE BODY 

Turn the ignition off to the lock position. 
Remove the transmission oil pan per the Service Information. 
Remove the valve body per the service information. 
Check condition of the UR accumulator springs. 
Look for possible leak paths into the UR clutch hydraulics circuit within the valve body. 

Were any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go to 4 

4. AIR CHECK UR CLUTCH CIRCUITS 

Perform an air check on the UR Clutch circuit per the Service Information. 
Watch and listen for UR Clutch piston movement. 

Does the UR piston stroke and return properly? 

Yes »Replace the TransmissionffRS Solenoid Assembly per the service information. With the scan tool, per-
form Quick learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLEJ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Repair internal transmission as necessary. Pay attention to the components related to the UR clutch. A 
broken or weak UR clutch return spring, Accumulator Spring, and/or dislocated snap ring could cause 
this problem. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

5. VERIFY PCM OPERATION 

NOTE: The TRANS TEMP DEG must be at least 43° C (1100 F) before performing the following steps. 
Perform eight learnable starts. A learnable start is defined as follows: Start engine. From a standstill, accelerate 
lightly to 80 Km/h or 50 mph, then brake lightly to a stop. Turn off engine. 
With the scan tool, record the CL VOL INDEX (CVI) for all clutches 
With the scan tool, perform a BATTERY DISCONNECT. 
With the scan tool, read the CVls and compare them to the readings recorded before the BATTERY DISCONNECT. 

Are any of the CVls less than 5 or different than before the BATTERY DISCONNECT? 

Yes »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P2701-INADEQUATE ELEMENT VOLUME 2C 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The volumes of the transmission fluid needed to apply the friction elements are continuously monitored and learned 
for adaptive controls. As the clutch friction material wears, the volume of fluid needed to apply the clutch increases. 
Certain transmission mechanical problems can cause near-zero learned volumes resulting in setting a DTC. The 
DTC will usually set with other DTCs, which indicates an internal transmission problem . 

• When Monitored: 
Whenever the engine is running. The 2C clutch volume index (CVI) is updated during a 3-2 or 4-2 kickdown 
with throttle angle between 10 and 54 degrees. Transmission temperature must be at least 43° C (1100 F) . 

• Set Condition: 
When the 2C CVI falls below 5. 

Possible Causes 

HYDRAULIC LEAK IN THE VALVE BODY 

BROKEN 2C CLUTCH PISTON RETURN SPRING / DISLODGED SNAP RING 

BROKEN ACCUMULATOR SPRING(S) 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONITRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diag nostic Test 

1. OTHER DTCS PRESENT 

With the scan tool, check for other transmission DTCs. 

Are there any Pressure Switch Sense circuit DTCs present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go To 2 

2. CHECK 2C CLUTCH VOLUME INDEX 

With the scan tool, erase Transmission DTCs. 

Drive the vehicle at about 1000 rpm on the Output Speed sensor, then use the AutoStick® (ERS) and select 3rd 
gear. This will put the vehicle into third gear. 

NOTE: The TRANS TEMP DEG must be at least 43° C (110° F) before performing the following steps. 
Perform at least ten 3-2 kickdowns by allowing the vehicle to coast down to 650 to 550 rpm on the Output Speed 
sensor, then depressing the throttle between 40 and 50 Degrees. 

NOTE: Do not exceed 54 Degrees of Throttle Angle. 
With the scan tool, read the 2C CL VOL INDEX. 

Is the 2C CL VOL INDEX below 10? 

Yes »Go To 3 

No »Go To 5 
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3. 2C CLUTCH CIRCUIT LEAKS IN THE VALVE BODY 

Turn the ignition off to the lock position. 
Remove the transmission oil pan per the Service Information. 
Remove the valve body per the service information. 
Check condition of the 2C accumulator springs. 
Look for possible leak paths into the 2C clutch hydraulics circuit within the valve body. 

Were any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go To 4 

4. AIR CHECK 2C CLUTCH CIRCUIT 

Turn the ignition off to the lock position. 
Perform an air check on the 2C Clutch circuit per the Service Information. 
Watch and listen for 2C Clutch piston movement. 

Dose the piston stroke and return properly? 

Yes »Replace the TransmissionrrRS Solenoid Assembly per the service information. With the scan tool, per-
form Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMIS~IONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Repair internal transmission as necessary. Pay attention to the components related to the 2C clutch. A 
broken or dislodged 2C return spring, snap ring or broken 2C Accumulator Spring could cause this prob
lem. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

5. VERIFY PCM OPERATION 

NOTE: The TRANS TEMP DEG must be at least 43° C or 110° F before performing the following steps. 
Perform eight learnable starts. A learnable start is defined as follows: Start engine. From a standstill, accelerate 
lightly to 80 Km/h or 50 mph, then brake lightly to a stop. Turn off engine. 
With the scan tool, record the CL VOL INDEX (CVI) for all clutches 
With the scan tool, perform a BATTERY DISCONNECT. 
With the scan tool, read the CVls and compare them to the readings recorded before the BATTERY DISCONNECT. 

Are any of the CVls less than 5 or different than before the BATTERY DISCONNECT? 

Yes »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform QUICK LEARN. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 • TRANSMISSJONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P2702-INAOEQUATE ELEMENT VOLUME 00 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The volumes of the transmission fluid needed to apply the friction elements are continuously monitored and learned 
for adaptive controls. As the clutch friction material wears, the volume of fluid needed to apply the clutch increases. 
Certain transmission mechanical problems can cause near-zero learned volumes resulting in setting a DTC. The 
DTC will usually set with other DTCs, which indicates an internal transmission problem. 

• When Monitored: 
Whenever the engine is running. The 00 clutch volume index (CVI) ;s updated during a 3-4 upshift with throt
tle angle between 10 and 54 degrees. Transmission temperature must be at least 43° C (110° F) . 

• Set Condition: 
When the 00 CVI falls below 5. 

HYDRAULIC LEAK IN THE VALVE BODY 

BROKEN 00 ACCUMULATOR SPRING 

Possible Causes 

BROKEN ~O/REV PISTON BELLEVILLE SPRING OR DISLODGED SNAP RING 

INTERNAL LEAKAGE IN PUMP ASSEMBLY 

TRANSMISSION SOLENOIDITRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 .. TRANSMIS
SIONlTRANSAXLElAUTOMATIC .. 68RFE .. STANDARD PROCEDURE) 

Diagnostic Test 

1. OTHER OTCS PRESENT 

With the scan tool, check for other transmission DTCs. 

Are there any Pressure Switch Sense circuit OTCs present also? 

Ves »Refer to the Transmission category and perform the appropriate symptom. 

No »Go To 2 

2. CHECK THE 00 CLUTCH VOLUME INDEX 

With the scan tool, erase DTCs. 

NOTE: The TRANS TEMP DEG must be at least 43° C (110° F) before performing the following steps. 
Drive the vehicle and perform at least ten 3-4 upshifts with the TPS degree between 10 and 54. 
With the scan tool, read the 00 CL VOL INDEX. 

Is the 00 CL VOL INDEX below 10? 

Yes »Go To 3 

No »Go To 5 
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3. 00 CLUTCH CIRCUIT LEAKS IN THE VALVE BODY 

Turn the ignition off to the lock position. 
Remove the transmission oil pan per the Service Information. 
Remove the valve body per the service information. 
Check condition of the 00 accumulator spring. 
Look for possible leak paths into the 00 clutch hydraulics circuit within the valve body. 

Were any problems found? 

Yes »Repair as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go To 4 

4. AIR CHECK 00 CLUTCH CIRCUIT 

Perform an air check on the 00 Clutch circuit per the Service Information. 
Watch and listen for 00 Clutch piston movement. 
Air check all other pump passages and watch for air leakage into the OD clutch passage. 

NOTE: There is a bleed orifice between the 00 and Reverse Clutch passages, so a small amount of air 
leakage from Reverse to 00 is normal. 

Were any problems found? 

Yes »Repair internal transmission. Pay attention to the 00 Clutch. Broken or weak return spring or a dislo-
cated snap ring could cause this problem. If no problems were found in the 00 clutch, or if leakage into 
the OD passage was noted, replace Pump Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the TransmissionffRS Solenoid Assembly per the service information. With the scan tool, per-
form Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEJ 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

5. VERIFY PCM OPERATION 

NOTE: The TRANS TEMP OEG must be at least 43° C or 1100 F before performing the following steps. 
Perform eight learnable starts. A learnable start is defined as follows: Start engine. From a standstill, accelerate 
lightly to 80 Kmh or 50 MPH, then brake lightly to a stop. Turn off engine. 
With the scan tool, record the CL VOL INDEX (CVI) for all clutches. 
With the scan tool, perform a BATTERY DISCONNECT. 
With the scan tool, read the CVls and compare them to the readings recorded before the BATTERY DISCONNECT. 

Are any of the CVls less than 5 or different than before the BATTERY DISCONNECT? 

Yes »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform QUICK LEARN. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P2703- INADEQUATE ELEMENT VOLUME UD 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The volumes of the transmission fluid needed to apply the friction elements are continuously monitored and learned 
for adaptive controls. As the clutch friction material wears, the volume of fluid needed to apply the clutch increases. 
Certain transmission mechanical problems can cause near-zero learned volumes resulting in setting a DTC. The 
DTC will usually set with other DTCs, which indicates an internal transmission problem . 

• When Monitored: 
Whenever the engine is running. The UD clutch volume index (CVI) is updated during a 5-4 kickdown with 
throttle angle between 10 and 54 degrees. Transmission temperature must be at least 43° C (110° F) . 

• Set Condition: 
When the UD CVI falls below 11. 

Possible Causes 

BROKEN UD ACCUMULATOR SPRING(S) 

BROKEN UD CLUTCH PISTON SPRING OR DISLODGED SNAP RING 

INTERNAL LEAKAGE IN PUMP OR VALVE BODY ASSEMBLIES 

TRANSMISSION SOLENOIDfTRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 .. TRANSMIS
SIONITRANSAXLEJAUTOMATIC - 68RFE .. STANDARD PROCEDURE) 

Diagnostic Test 

1 . OTHER DTCS PRESENT 

With the scan tooL check for other transmission DTCs. 

Are there any Pressure Switch Sense circuit DTCs present also? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go To 2 

2. CHECK UD CLUTCH VOLUME INDEX 

With the scan tool, erase Transmission DTCs. 

NOTE: The TRANS TEMP DEG must be at least 43 0 C or 1100 F before performing the following steps. 
Drive the vehicle and perform at least ten 5-4 kickdowns by depressing the throttle between 40 and 50 TPS degrees 
at speeds about 1500 to 1700 rpm on the Output Speed sensor. 
With the scan tool, read the UD clutch volume index (CVI). 

Is the UD CVI below 10? 

Yes »Go To 3 

No »Go To 5 
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3. UD CLUTCH CIRCUIT LEAKS IN THE VALVE BODY 

Turn the ignition off to the lock position. 
Remove the transmission oil pan and valve body per the Service Information. 
Check the condition of the UD accumulator springs. 
Look for possible leak paths into the UD clutch hydraulics circuit within the valve body. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform 88RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 88RFE - STANDARD PROCEDURE) 

No »Go To 4 

4. AIR CHECK UD CLUTCH CIRCUIT 

Perform an air check on the UD Clutch circuit per the Service Information. 
Watch and listen for UD Clutch piston movement. 
Air check all other pump passages for air leakage into the UD Clutch circuit. 

Were any problems found? 

Yes »Repair internal transmission. Pay attention to components related to the UD clutch. Broken or weak 
return spring or a dislocated snap ring. If no trouble is found in UD clutch component or UD clutch 
leakage was noted in passage, replace the Pump Assembly. 
Perform 68RFE TRANSMISSION VERI FICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the TransmissionfTRS Solenoid Assembly per the service information. With the scan tool, per-
form Quick Learn. 
Perform 88RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 88RFE - STANDARD PROCEDURE) 

5. VERIFY PCM OPERATION 

NOTE: The TRANS TEMP DEG must be at least 43° C or 1100 F before performing the following steps. 
Perform eight learnable starts. A learnable start is defined as follows: Start engine. From a standstill, accelerate 
lightly to 80 Km/h or 50 mph, then brake lightly to a stop. Turn off engine. 
With the scan tool, record the clutch volume index (CVI) for all clutches. 
With the scan tool, perform a BATTERY DISCONNECT. 
With the scan tool, read the CVls and compare them to the readings recorded before the BATTERY DISCONNECT. 

Are any of the CVls less than 5 or different than before the BATTERY DISCONNECT? 

Yes »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform QUICK LEARN. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMrSSIONfTRANSAXLEI 
AUTOMATIC - 88RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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P2704 .. INADEQUATE ELEMENT VOLUME 4C 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The volumes of the transmission fluid needed to apply the friction elements are continuously monitored and learned 
for adaptive controls. As the clutch friction material wears, the volume of fluid needed to apply the clutch increases. 
Certain transmission mechanical problems can cause near-zero learned volumes resulting in setting a DTC. The 
DTC will usually set with other DTCs, which indicates an internal transmission problem . 

• When Monitored: 
Whenever the engine is running. The 4C clutch volume index (CVI) is updated during a 4-5 upshift with throttle 
angle between 10 and 54 degrees. Transmission temperature must be at least 43° C (110° F) . 

• Set Condition: 
When the 4C CVI falls below 5. 

Possible Causes 

BROKEN 4C RETURN SPRING OR DISLODGED SNAP RING 

BROKEN 4C ACCUMULATOR SPRING(S) 

HYDRAULIC LEAK IN THE VALVE BODY 

TRANSMISSION SOLENOIDrrRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 .. TRANSMIS
SIONfTRANSAXLEIAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK THE 4C CLUTCH VOLUME 

With the scan tool, record the 4C clutch volume index (CVI) and erase OTCs. 
Perform at least 10, 4-5 upshifts with the throttle between 10 and 54 degrees. The Transmission temperature must 
be at least 43° C or 110° F. 
With the scan tool, read the 4C CVI. 

Is the current 4C CVI below 10? 

Yes »Go To 2 

No »Go To 5 

2. DTC P0876 PRESENT 

With the scan tool, read DTCs. 

NOTE: The DTC P0876 must also be set with P2704 in order for this test to be valid. 

Is the DTC P0876 also present? 

Yes »Replace the Transmission SolenoidrrRS Assembly per the Service Information. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go To 3 
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3. 4C CLUTCH CIRCUIT LEAKS IN THE VALVE BODY 

Turn the ignition off to the lock position. 
Remove the transmission oil pan per the Service Information. 
Remove the valve body per the Service Information. 
Check condition of the 4C accumulator springs. 
Look for possible leak paths into the 4C clutch hydraulics circuit within the valve body. 

Were any problems found? 

Yes »Repair as necessary. 

Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Go To 4 

4. AIR CHECK 4C CLUTCH CIRCUIT 

Perform an air check on the 4C Clutch circuit per the Service Information. 
Listen for proper 4C Clutch piston movement. 

Were any problems found? 

Ves »Repair Internal transmission as necessary. Pay attention to the mechanical components related to the 
4th clutch. A broken or weak return spring or a dislocated snap ring could cause this problem. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSfONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidfTRS Assembly per the service information. With the scan tool, per-
form Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

5. VERIFY PCM OPERATION 

Perform eight learnable starts. A learnable start is defined as follows: Start engine. From a standstill, accelerate 
lightly to 50 MPH, then brake lightly to a stop. Turn off engine. 
With the scan tool, record Transmission CL VOL INDEX (CVI) for all clutches. 
With the scan tool, perform a BATTERY DISCONNECT. 
With the scan too', read the CVls and compare them to the reading recorded before the BATTERY DISCONNECT. 

Are any of the CVls less than 5 or are they different than before the battery disconnect? 

Ves »Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. If no problems 
are found, replace the PCM per the Service Information. With the scan tool, perform QUICK LEARN. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The Transmission Control System uses six electronically controlled solenoids that allow hydraulic fluid to be applied 
to various friction elements (clutches), which enables the gear requested. The continuity of each solenoid circuit is 
periodically tested. Each inactive solenoid is turned on for a few milliseconds, then off. Each active solenoid is 
turned off for a few milliseconds, then on. This pulsing of voltage to the solenoid causes an inductive spike which 
can be sensed by the Transmission Control System. If an inductive spike is not sensed by the Transmission Control 
System during the continuity check, it is tested again. If the test fails three consecutive times, the appropriate Diag
nostic Trouble Code (DTC) is set. If the solenoid test is run in response to a gear ratio or pressure switch error, one 
failure will result in setting the appropriate DTC . 

• When Monitored: 
Initially at power-up, then every 10 seconds thereafter. The solenoid circuits will also be tested immediately 
after a gear ratio or pressure switch error is detected . 

• Set Condition: 
After three consecutive solenoid continuity test failures, or one failure if test is run in response to a gear ratio 
or pressure switch error. NOTE: This DTC is strictly an electrical fault and cannot be caused by any inter
nal transmission failure other than an open in the Transmission SolenoidffRS Assembly. If the Trans
mission SolenoidrrRS Assembly is in need of replacement - do not replace the Valve Body. 

Possible Causes 

RELATED DTCS PRESENT 

(T118) MS SOLENOID CONTROL CIRCUIT SHORT TO OTHER CIRCUITS 

(T118) MS SOLENOID CONTROL CIRCUIT OPEN 

(T118) MS SOLENOID CONTROL CIRCUIT SHORT TO GROUND 

TRANSMISSION SOlENOI DfTRS ASSEMBLY 

POWERTRAIN CONTROL MODULE 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONrrRANSAXLElAUTOMATIC - 68RFE - STANDARD PROCEDURE) 

Diagnostic Test. 

1. RELATED TCM POWER INPUT DTCS PRESENT 

With the scan tool, check DTCs. 

Are there any TIPM TCM Power Control Circuit or TCM Power Input DTCs present? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go to 2 

2. TRANSMISSION SOLENOIOrrRS ASSEMBLY 

Turn the ignition off to the lock position. 
Remove the Ignition Switch Feed fuse from the TIPM. 

CAUTION: Removal of the Ignition Switch Feed fuse from the TIPM will prevent the vehicle from being 
started in gear. 

WARNING: The Ignition Switch Feed fuse must be removed from the TIPM. Failure to do so can result in 
personal injury or death. 
Install Transmission Simulator, Miller tool #8333. 
Ignition on, engine not running. 
With the scan tool, actuate the MS Solenoid. 
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Monitor the MS Solenoid LEO on the Transmission Simulator. 

Did the MS Solenoid LED on the Transmission Simulator blink on and off? 

Yes »Go to 3 

No »Go to 5 

3. TRANSMISSION SOLENOIDfTRS ASSEMBLY 

With the scan tool, continue to actuate the MS Solenoid for the period of 2 minutes with the Transmission Simulator 
still connected. 
After 2 minutes of actuation, with the scan tool, stop the actuation and check for transmission OTCs. 

Did the DTC P2706 reset during the actuation test? 

Yes »Go to 5 

No »Go to 4 

4. WIGGLE TEST WITH TRANSMISSION SIMULATOR 

With the Transmission simulator still connected, continue to actuate the 4C solenoid for another 2 minutes while 
wiggling the related wiring harness and connectors. 
With the scan tool, stop the actuation and check for transmission OTCs. 

Did the DTC P0770 reset during the actuation test? 

Yes »Repair wiring harness or connectors as necessary. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Replace the Transmission SolenoidfTRS Assembly per the Service Information. Note: Do NOT replace 
the entire Valve Body. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

5. (T118) MS SOLENOID CONTROL CIRCUIT SHORT TO OTHER CIRCUITS 

Turn the ignition off to the lock position. 
Disconnect the Transmission Simulator, Miller tool #8333. 
Disconnect the PCM harness connectors. 
Measure the resistance between the (T118) MS Solenoid Control circuit 
and all other circuits in the Transmission SolenoidlTRS Assembly har
ness connector. 

Is the resistance below 5.0 ohms between the (T118) MS Sole
noid Control circuit and any other circuit(s) in the Transmis
sion SolenoidfTRS Assembly harness connector? 

Yes »Repair the (T118) MS Solenoid Control circuit for a short to 
other circuit(s). 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No »Go to 6 
81b2fb18 
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6. (T118) MS SOLENOID CONTROL CIRCUIT OPEN 

Connect Miller tool #8815 to the PCM C4 harness connector. 

CAUTION: Do not probe the PCM harness connectors. Probing the [] -@ID PCM harness connectors will damage the PCM terminals resulting 
in poor terminal to pin connection. Install Miller special tool #8815 :sa~ 
to perform diagnosis. 

00000000 

Measure the resistance of the (T118) MS Solenoid Control circuit from lS 

the Transmission SolenoidlTRS Assembly harness connector to the 
30 

appropriate terminal of Miller tool #8815. 
11 38 

Is the resistance above 5.0 ohms? PC" PlItOUT 

BOX IIt5 

Yes » Repair the (T118) MS Solenoid Control circuit for an open. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
68RFE - STANDARD PROCEDURE) 

No » Go to 7 

23 21 

ASSUillBLY· 

TRAHlIIII8S1ON 
SOLeHOIDiTRS 

CRFEl 
81b2fb9a 

7. (T118) MS SOLENOID CONTROL CIRCUIT SHORT TO GROUND 

Measure the resistance between ground and the (T118) MS Solenoid 
Control circuit. 

[OJ -@ID Is the resistance below 5.0 ohms? 

Yes » Repair the (T118) MS Solenoid Control circuit for a short to :'o~ 
ground. 00000000 

1S 

Perform 68RFE TRANSMISSION VERI FICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC - 3() 

68RFE - STANDARD PROCEDURE) 11 38 

No Using the schematics as a guide, check the Powertrain 
PCIIIPlNOUT 

» I!IOXII15 

Control Module (PCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace the PCM 
per the Service Information. With the scan tool, perform 
Quick Learn. 
Perform 68RFE TRANSMISSION VERIFICATION TEST. 
(Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
68RFE - STANDARD PROCEDURE) 23 21 

A&8EIIBLY· 

TUN8MIBIIION 

SOLENOiDITItS 

CRFEl 
81b2fbge 
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U0002 .. CAN C BUS OFF PERFORMANCE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
Some NGC controllers communicate with other controllers over the CAN C Bus. The transmission controller con
tinuously monitors the Bus activity and receives the messages it needs. The CAN C Bus is also used to commu
nicate transmission MIL status to the Engine Controller, therefor if the Engine Controller is unable to communicate 
with the Transmission Controller. the Engine Controller will light the MIL. 

• When Monitored: 
Every 7 msec. Conditions: 
1) Engine speed greater than 500 rpm. 
2) Battery voltage greater than 10v but less than 16v. 

• Set Condition: 
CAN C Bus messages not received for 10 seconds. 

Diagnose the U0002 CAN C BUS OFF PERFORMANCE as the U0001 CAN C BUS CIRCUIT test in 8-ELEC
TRICAUELECTRONIC CONTROL MODULES .. DIAGNOSIS AND TESTING for diagnostic procedures and for 
further possible causes. 

U0100-NO COMMUNICATION WITH THE ECM/PCM 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
Communication over the CAN bus is continuously monitored between the Engine Control Module (ECM) and the 
Transmission Control System (PCM). If a loss of communication is detected a DTC will set 

• When Monitored: 
Every 7 msec. with the ignition on. 

• Set Condition: 
ECM/PCM CAN bus message not received by the Transmission Control System for the period of 10 seconds. 

Refer to 8 - ELECTRICAUELECTRONIC COJ\lTROL MODULES - DIAGNOSIS AND TESTING for diagnostic 
procedures and for further possible causes. 

U0121-LOST COMMUNICATION WITH ABS 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
Some NGC controllers communicate with other controllers over the CAN C Bus. The transmission controller con
tinuously monitors the Bus activity and receives the messages it needs. The CAN C Bus is also used to commu
nicate transmission MIL status to the Engine Controller, therefor if the Engine Controller is unable to communicate 
with the Transmission Controller, the Engine Controller will light the MIL. 

• When Monitored: 
Every 7 msec. Conditions 
1) Engine speed greater than 500 rpm. 
:2) Battery voltage greater than 10v but less than 16v . 

• Set Condition: 
CAN C Bus messages not received for 10 seconds. 

Refer to 8-ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic pro
cedures and for further possible causes. 

U0141 LOST COMMUNICATION WITH FCM 
For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
Some NGC controllers communicate with other controllers over the CAN C Bus. The transmission controller con
tinuously monitors the Bus activity and receives the messages it needs. The CAN C Bus is also used to commu
nicate transmission MIL status to the Engine Controller, therefore if the Engine Controller is unable to communicate 
with the Transmission Controller, the Engine Controller will light the MIL. 

• When Monitored: 
Every 7 msec. Conditions: 
1) Engine speed greater than 500 RPM. 
2) Battery voltage greater than 10v but less than 16v . 

• Set Condition: 
CAN C Bus messages not received for 10 seconds. 

Refer to 8-ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic pro
cedures and for further possible causes. 

STANDARD PROCEDURE 
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68RFE PRE-DIAGNOSTIC TROUBLESHOOTING PROCEDURE 
For a complete wiring diagram Refer to Section 8W. 

NOTE: This vehicle uses an NGC4 Control Module (which only controls Transmission operation) and an 
Engine Control Module (ECM) that controls the Diesel engine. In these procedures, the NGC4 Control Mod
ule is referred to as the Powertrain Control Module (PCM). 

1 . 
Perform the following before attempting any diagnostic procedures: 

1. With the scan tool check pinion factor (if equipped) for proper tire identification and program or reprogram jf 
necessary. 
2. Check the transmission fluid level. If the fluid level is low, locate and repair any leaks and fill the transmission 
to the proper level. Refer to the appropriate Service Information for procedures. Many transmission symptoms 
can be caused by a low fluid level. 
3. Check the battery. To avoid false diagnosis, testing should only be performed with the battery fully charged. 
4. With the scan tool, read Engine (ECM) DTCs. If DTCs are present, refer to the Oriveability Category and 
perform to the appropriate diagnostic procedure(s) before proceeding. 
5. With the scan tool, read Transmission (PCM) DTCs. Record all Stored, Active, and Pending OTC information. 
Diagnose any Pending OTC as a matured OTC. 
6. With the scan tool, read and record the OTC EVENT DATA. Use this data to identify the conditions in which 
the OTC was set. 
7. 

NOTE: DTC Event Data may exist even if no orcs are stored. DTC Event Data is only erased by a Battery 
Disconnect, reflash, or' QuickLearn procedure. Clearing orcs does NOr erase the DTC Event Data. Some 
orcs require two "bad trips" before they are stored (and the MIL illuminates). The transmission may enter 
"limp-in" mode during the first "bad trip," but if the fault condition is not present after the vehicle is 
restarted, the pending DTC may be cleared without lighting the MIL. Nevertheless, the DTC Event Data for 
the pending DTC will remain stored and can still be retrieved with the scan tool. If the customer reports a 
"limp-in" event but no DTCs are present, check the DrC Event Data. 

S. Performing a Battery Disconnect wilt clear all OTC EVENT DATA and reset all le"arned Transmission values to 
the default values, which may temporarily result in erratic shift schedules. 
9. With the scan tool, perform the Shift Lever Position Test. If the test fails with an error code, refer to the diag
nostic procedure for P0706 Transmission Range Sensor Rationality. If the test fails without an error code, adjust 
the shift linkage per the Service Information. 
10. For Gear Ratio Error DTCs or shift quality complaints, use the scan tool to view CVI Monitor data. Read and 
record the Clutch Volume Index information. 
11. Use the wiring diagram as a guide. Inspect the wiring and connectors related to this circuit. Repair as nec
essary. 
12. Refer to the When Monitored and Set Conditions for this DTC. OTCs can set at ignition on, at start up, after 
driving under specific conditions and after diagnostic monitors have been run. 
13. Refer to applicable Technical Service Bulletins (TSBs) for controller software update information. Some con
ditions can be corrected by upgrading the Engine (ECM) or Transmission (PCM) controller software. 
14. Refer to any Service Information Tune Ups or Technical Service Bulletins that apply. 

Were there any repairs made that fixed the vehicle? 

Yes »Testing complete. 
Perform 6SRFE TRANSMISSION VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEI 
AUTOMATIC - 68RFE - STANDARD PROCEDURE) 

No »Refer to the Transmission category and perform the appropriate diagnostic procedure(s). 



21 - 1176 AUTOMATIC TRANSMISSION - 68RFE • ELECTRICAL DIAGNOSTICS ----- DR 

68RFE TRANSMISSION VERIFICATION -rEST 
For a complete wiring diagram Refer to Section 8W. 

1 . 
Perform the following after completion of a diagnostic repair: 

1. With the scan tool check pinion factor (if equipped) for proper tire identification and program or reprogram if 
necessary. 
2. Connect the scan tool to the Data Link Connector (DLC). 
3. Reconnect any disconnected components. 
4. If the PCM has been replaced or updated (flashed), or the transmission has been repaired or replaced, using 
the scan tool, perform a Quick Learn Procedure. 
5. With the scan tool, erase all Transmission and Engine DTCs. 
6. With the scan tool, perform a BATTERY DISCONNECT, this will clear the DTC EVENT DATA 
7. With the scan tool, display Transmission Temperature. Start and run the engine until the Transmission Tem
perature is HOT. 
8. Check the Transmission fluid level and adjust if necessary. Refer to the Service Information for the Fluid Fill 
procedure. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC - 68RFE/FLUID - STANDARD PROCE
DURE) 
9. Road test the vehicle. 
10. Perform the following shifts from a standing start with a constant throttle opening of 20 to 25 degrees to the 
speeds of 97 km/h (60 mph); make fifteen to twenty 1 to 2, 2 to 3, 3 to 4, 4 to 5, 5 to 6 upshifts. 
11. Perform the following shifts with speeds below 40 km/h (25 mph); make five to eight wide open throttle kick
downs to 2nd gear. Allow at least 5 seconds each in 3rd and 4th gear between each kickdown. 
12. Check for DTCs during and after the road test 
13. If after performing the road test, if any shift concerns are noted, periorm the drive learn procedure for those 
affected shifts. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULESfTRANSMISSION CONTROL 
MODULE - STANDARD PROCEDURE) 
14. Use the OBOII task manager to run Good Trip time in each gear, this will confirm the repair and to 
ensure that the OTC does not re-mature. 

Were there any Diagnostic Trouble Codes (OTCs) set during the road test? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Repair is complete. 
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AUTOMATIC TRANSMISSION - 68RFE - SERVICE INFORMATION 

DESCRIPTION 

21 - 1179 

The Orion 68RFE automatic transmissions is a sophisticated, multi-range, electronically controlled transmission 
which combines optimized gear ratios for responsive performance, state of the art efficiency features and low NVH. 
Other features include driver adaptive shifting and three planetary gear sets to provide wide ratio capability with 
precise ratio steps for optimum driveability. 

The hydraulic portion of the transmission consists of the transmission fluid, fluid passages, hydraulic valves, and 
various line pressure control components. 

The primary mechanical components of the transmission consist of the following: 
• Larger bell housing with a different bolt pattern and a cutout to accommodate diesel applications. 
• Three multiple disc input clutches 
• Three multiple disc holding clutches 
• Five hydraulic accumulators 
• Three planetary gear sets 
• Dual Stage Hydraulic oil pump 

• Valve body 
• Solenoid pack 

The Transmission Control Module (TCM) is the "heart" or "brain" of the electronic control system and relies on infor
mation from various direct and indirect inputs (sensors, switches, etc.) to determine driver demand and vehicle oper
ating conditions. Depending on the vehicle configuration, the TCM may be a standalone module or it may be 
housed along with the Powertrain Control Module (PCM) in a single module. With this information, the TCM can 
calculate and perform timely and quality shifts through various output or control devices (solenoid pack, transmission 
control relay, etc.). 

TRANSMISSION IDENTIFICATION 
Transmission identification numbers are stamped (1) 
on the left side of the case just above the oil pan seal
ing surface. Refer to this information when ordering 
replacement parts. A label is attached to the transmis
sion case above the stamped numbers. The label 
gives additional information which may also be neces
sary for identification purposes. 

GEAR RATIOS 
The 68RFE gear ratios are: 



21 • 1180 AUTOMATIC TRANSMISSION· 68RFE - SERVICE INFORMATION ------ DR 

1st .............................................................................. 3.23:1 
2nd .............................................................................. 1.83:1 
3rd .............................................................................. 1.41:1 
4th .............................................................................. 1.00:1 
5th .............................................................................. 0.81:1 
6th .............................................................................. 0.62:1 
Reverse .......................................................................... 4.44:1 

OPERATION 
The 68RFE offers full electronic control of all automatic up and downshifts, and features real-time adaptive closed
loop shift and pressure control. Electronic shift and torque converter clutch controls help protect the transmission 
from damage due to high temperatures, which can occur under severe operating conditions. By altering shift sched
ules, line pressure, and converter clutch control, these controls reduce heat generation and increase transmission 
cooling. 

To help reduce efficiency-robbing parasitic losses, the transmissions includes a dual-stage transmission fluid pump 
with electronic output pressure control. Under most driving conditions, pump output capacity greatly exceeds that 
which is needed to keep the clutches applied. The 68RFE pump-pressure control system monitors input torque and 
adjusts the pump pressure accordingly. The primary stage of the pump works continuously; the second stage is 
bypassed when demand is low. The control system also monitors input and output speed and, if incipient clutch slip 
is observed, the pressure control solenoid duty cycle is varied, increasing pressure in proportion to demand. 

A high-travel torque converter damper assembly allows earlier torque converter clutch engagement to reduce slip
page. Needle-type thrust bearings reduce internal friction. The 68RFE is packaged in a one-piece die-cast aluminum 
case. To reduce NVH, the case has high lateral, vertical and torsional stiffness. Dual filters protect the pump and 
other components. A cooler return filter is added to the customary main sump filter. Independent lubrication and 
cooler circuits assure ample pressure for normal transmission operation even if the cooler is obstructed or the fluid 
cannot flow due to extremely low temperatures. 

NOTE: Vehicles such as the DH,D1 equipped with ERS (Electronic Range Select) do not provide 2nd gear in 
limp-in, because the shift lever has no "2" or "1" position. 

The hydraulic control system design (without electronic assist) provides the transmission with PARK, REVERSE, 
NEUTRAL, and FOURTH gears, based solely on driver shift lever selection. This design allows the vehicle to be 
driven (in "limp-in" mode) in the event of a electronic control system failure, or a situation that the Transmission 
Control Module (TCM) recognizes as potentially damaging to the transmission. 

The TCM also performs certain self-diagnostic functions and provides comprehensive information (sensor data, 
DTC's, etc.) which is helpful in proper diagnosis and repair. This information can be viewed with the scan tool. 

DIAGNOSIS AND TESTING 

AUTOMATIC TRANSMISSION 

NOTE: Before attempting any repair on a automatic transmission, check for Diagnostic Trouble Codes with 
the scan tool. 

Transmission malfunctions may be caused by these general conditions: 
• Poor engine performance 
• Improper adjustments 
• Hydraulic malfunctions 
• Mechanical malfunctions 
• Electronic malfunctions 

Diagnosis of these problems should always begin by checking the easily accessible variables: fluid level and con
dition, gearshift cable adjustment. Then perform a road test to determine if the problem has been corrected or if 
more diagnosis is necessary. If the problem persists after the preliminary tests and corrections are completed, 
hydraulic pressure checks should be performed. 
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FLUID LEAKAGE 

TRANSMISSION OIL LEAK 
Begin with a thorough inspection of the transmission, particularly at the area of the suspected leak. If an oil leak 
source is not readily identifiable, the following steps should be followed: 

1. Clean or degrease the transmission with a water soluble solvent only. 

2. Add an oil soluble dye (use as recommended by manufacturer) while the powertrain is at ambient temperature. 
Start the engine and let idle for approximately 15 minutes. Check the oil dip stick (if equipped) to make sure the 
dye is thoroughly mixed as indicated with a fluorescent color under a black light. 

3. Using a black light, inspect the entire transmission for fluorescent dye, practically at the suspected area of oil 
leak. If the oil leak is found and identified, repair per service manual instructions. 

4. If dye is not observed , drive the vehicle at various speeds for approximately 24 km (15 miles) and repeat 
inspection. 

TORQUE CONVERTER HOUSING AREA 
When diagnosing converter housing (5) fluid leaks, 
three actions must be taken before repair: 

1. Verify proper transmission fluid level. 

2. Verify that the leak originates from the converter 
housing area and is transmission fluid. 

3. Determine the true source of the leak. 

Fluid leakage at or around the torque converter area 
may originate from an engine oil leak (7). The area 
should be examined closely. Factory fill fluid is red 
and, therefore, can be distinguished from engine oil. 

Some suspected converter housing fluid leaks may 
not be leaks at all. They may only be the result of 
residual fluid in the converter housing, or excess fluid 
spilled during factory fill, or fill after repair. Converter J9021..J5 
housing leaks have several potential sources. Through 
careful observation, a leak source can be identified 
before removing the transmission for repair. 

The 68RFE uses a one piece pump cover which includes the impeller hub seal. Leaks at the pump cover a-ring or 
the impeller hub seal usually travel down the inside of the converter housing. 

TORQUE CONVERTER LEAKAGE 
Possible sources of torque converter leakage are: 

• Torque converter weld leaks at the outside diam
eter weld (1) . 

• Torque converter hub weld (2). 

PRELIMINARY 
Two basic procedures are required. One procedure for vehicles that are drivable and an alternate procedure for 
disabled vehicles (will not back up or move forward). 
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VEHICLE IS DRIVABLE 
1. Record all DTCs and the accompanying DTC Event Data. 

2. Check for an appropriate Technical Service Bulletin that applies to the customer complaint. 

3. Check fluid level and condition. 

4. Road test and note how transmission upshifts, downshifts, and engages. 

5. If the complaint was related to shift quality, perform the Quick Learn procedure, 

6. If the shift complaint still exists, compare actual line pressure (sensor reading, using the scan tool) to the Desired 
Line Pressure reading, in Park, Drive, and Reverse at 1500 RPM. Check that the LP sensor reads 30 psi (the 
minimum it should ever display) with key on / engine off. 

7. Follow the diagnosis procedure for any DTC's that exist. 

VEHICLE IS DISABLED 
1. Record all DTCs and the accompanying DTC Event Data. 

2. Compare actual line pressure (sensor reading, using the scan tool) to the Desired Line Pressure reading, in 
Park. Drive, and Reverse at 1500 RPM. Check that the LP sensor reads 30 psi (the minimum it should ever 
display) with key on I engine off. If line pressure is incorrect, check fluid level and condition. 

3. With engine running, place transmission in gear and verify correct PRNDL reading. Observe the Input and Output 
speeds using the scan tool. If output RPM is greater than zero but vehicle does not move, check for transfer 
case in Neutral (or failed internally), failed propshaft. or failed I disconnected drive axle. If output RPM is zero 
and input RPM is greater than zero, internal transmission slippage is indicated. Run clutch slip tests using the 
scan tool, check oil pan for debris, and air check the various clutch circuits. 

4. Shift the transmission into neutral, jf both input and output speeds are zero, check flexplate bolts. torque con
verter, and transmission input shaft. 

5. Remove. inspect. and repair the transmission as necessary 

ROAD TESTING 
Before road testing, be sure the fluid level and control cable adjustments have been checked and adjusted if nec
essary. Verify that all diagnostic trouble codes have been resolved. 

Observe engine performance during the road test. A poorly tuned engine will not allow accurate analysis of trans
mission operation. 

Operate the transmission in all gear ranges. Check for shift variations and engine flare which indicates slippage. 
Note if shifts are harsh, spongy, delayed. early. or if part throttle downshifts are sensitive. 

Slippage indicated by engine flare. usually means clutch or line pressure problems. 

A slipping clutch can often be determined by comparing which internal units are applied in the various gear ranges. 
The Clutch Application charts provide a basis for analyzing road test results. 

68RFE CLUTCH APPLICATION CHART 

GEAR RANGE UD 00 

P-PARK 

R-REVERSE 

N-NEUTRAL 

D-FIRST ON 

D-SECOND ON 

D-THIRD 
(SECOND ON 

PRIME) 

D-FOURTH ON ON 

D-FrFTH ON 

D-SIXTH ON 

R 2C 

ON 

ON 

ON 

4C 

ON 

ON 

UR 

ON 

ON 

ON 

ON· 

OVERRUNNING 

ON 



DR ------AUTOMATIC TRANSMISSION .. 68RFE .. SERVICE INFORMATION 21 - 1183 

GEAR RANGE 

D-LlMP-IN 
(FULL) 

UD OD 

ON ON 

R 2C 4C UR 

*UR clutch is on only with the output shaft speed below 150 rpm. 

HYDRAULIC PRESSURE TEST 

OVERRUNNING 

An accurate tachometer and pressure test gauges are required. Test Gauge C-3293-SP has a 300 psi range and is 
used at all locations where pressures exceed 100 psi. 

Pressure Test Port Locations 
Only two pressure ports are supplied on the transmis
sion case. The torque converter clutch apply (3) and 
release (1) ports are located on the right side of the 
transmission case. 

To determine the line pressure, there are two available 
methods. The scan tool can be used to read line pres
sure from the line pressure sensor. The second 
method is to install Line Pressure Adapter 8259 (3) 
into the transmission case and then install the pres
sure gauge and the original sensor (2) into the 
adapter. This will allow a comparison of the scan tool 
readings and the gauge reading to determine the 
accuracy of the line pressure sensor. The scan tool 
line pressure reading should match the gauge reading 
within ± 10 psi. 

TEST PROCEDURE 

8Oba79dO 

80c072fb 

All pressure readings shourd be taken with the transmission fluid level full, transmission oil at the normal operating 
temperature, and the engine at 1500 rpm. Check the transmission for proper operation in each gear position that is 
in question or if a specific element is in question, check the pressure readings in at least two gear positions that 
employ that element. Refer to the Hydraulic Schematics at the rear of this section to determine the correct pres
sures for each element in a given gear position. 
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NOTE: The 68RFE utilizes closed loop control of pump line pressure. The pressure readings may therefore 
vary greatly but should always follow line the desired pressure. 

Some common pressures that can be measured to evaluate pump and clutch performance are the upshiWdownshift 
pressures, garage shift pressures, and TCC pressure. The upshiWdownshift pressure for all shifts are shown in 
UPSHIFT PRESSURES and DOWNSHIFT PRESSURES. In-gear maximum pressure for each gear position is 
shown in IN-GEAR PRESSURES. 

UPSHIFT PRESSURES 

545RFE 

ENGINE 1-2 2-3 2prime-3 3-4 2prime-4 2-5 3-5 4-S 

S.7L 150 125 125 135 135 135 135 135 

68RFE 

ENGINE 1-2 2-3 3-4 4-5 5-6 2-4 3-5 4-6 

6.7L 160 150 150 160 160 150 150 160 

DOWNSHIFT PRESSURES 

545RFE 

ENGINE 5-4 5-3 5 .. 2 4-3 4- 3-2 3- 2prime-1 2-1 
2prime 2prime 

S.7L 135 135 135 135 135 135 135 135 135 

68RFE 

ENGINE 6-5 6-4 5-4 5-3 4-3 4-2 3-2 3-1 2-1 -
6.7L 150 150 150 160 150 160 150 160 160 -

IN-GEAR PRESSURES 

545RFE 

ENGINE 1 2 2prime 3 4 5 NEUTRAL REVERSE 

5.7L 160 135 135 135 135 135 120 250 

68RFE 

ENGINE 1 2 3 4 5 6 NEUTRAL REVERSE 

6.7L 160 150 150 160 160 160 125 250 

Actual line-pressure while in-gear will vary based upon minimum learned line-pressure. Minimum line-pressure starts 
at 40 psi and learns up to the minimum pressure to hold the clutches in a applied state. I 
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AIR CHECKING TRANSMISSION CLUTCH OPERATION 

NOTE: Each clutch includes a small bleed orifice, 
so minimal air leakage is normal and expected. 

Air-pressure testing can be used to check transmis
sion clutch operation. The test can be conducted with 
the transmission either in the vehicle or on the work 
bench, as a final check. 

Air-pressure testing requires that the oil pan and valve 
body be removed from the transmission. The clutch 
apply passages are shown in the Air Pressure Test 
Passages graphic. 

NOTE: The air supply which is used must be free 
of moisture and dirt. Use a pressure of 30 psi to 
test clutch operation. 

Apply air pressure at each port. If the clutch is func
tioning, a soft thump will be heard as the clutch is 
applied. The clutch application can also be felt by 
touching the appropriate element while applying air 
pressure. As the air pressure is released, the clutch 
should also release. 

CONVERTER HOUSING FLUID LEAK 

1 - LOW REVERSE CLUTCH 
2 - 4C CLUTCH 
3· 2C CLUTCH 
4 • OVERDRIVE CLUTCH 
5 UNDERDRIVE CLUTCH 
6· REVERSE CLUTCH 

When diagnosing converter housing fluid leaks, two items must be established before repair. 

1. Verify that a leak condition actually exists. 

2. Determined the true source of the leak. 

84Jb9a594 

Some suspected converter housing fluid teaks may not be leaks at all. They may only be the result of residual fluid 
in the converter housing, or excess fluid spilled during factory fill or fill after repair. Converter housing leaks have 
several potential sources. Through careful observation, a leak source can be identified before removing the trans
mission for repair. Torque converter seal leaks tend to move along the drive hub and onto the rear of the converter. 
Pump cover seal leaks tend to run down the cover and the inside surface of the bellhousing. 

Some leaks, or suspected leaks, may be particularly difficult to locate. If necessary, a Mopar® approved dye should 
be used to locate and confirm a leak. 
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TORQUE CONVERTER LEAK POINTS 
Possible sources of converter leaks are: 

1. Leaks at the weld joint around the outside diameter 
weld. 

2. Leaks at the converter hub weld. 

In most cases, a torque converter which is wet from 
transmission fluid indicates a leak at one of these 
areas. 

1 - TURBINE ASSEMBLY 
2 - STATOR 

3 - CONVERTER HUB 
4 - O-RING 

5 - IMPELLER ASSEMBLY 
6 - CONVERTER CLUTCH 
PISTON 
7 - TURBINE HUB 

STANDARD PROCEDURE - ALUMINUM THREAD REPAIR 
Damaged or worn threads in the aluminum transmission case and valve body, can be repaired by the use of Heli
COilS™, or equivalent. This repair consists of drilling out the worn-out damaged threads. Then tap the hole with a 
special Heli-CoWM tap, or equivalent, and installing a Heli-CojITM insert, or equivalent, into the hole. This brings the 
hole back to its original thread size .. 

Heli-CoilTM, or equivalent, tools and inserts are readily available from most automotive parts suppliers. 

REMOVAL 
1. Disconnect the negative battery cable. 

2. Raise and support the vehicle 

3. Remove any necessary skid plates. (Refer to 13 -
FRAMES & BUMPERS/FRAMErrRANSFER CASE 
SKID PLATE - REMOVAL) 

NOTE: Mark propeller shaft and axle companion 
flanges for assembly alignment. 

4. Remove the rear propeller shaft 

5. Remove the front propeller shaft, if necessary. 

6. Remove the exhaust support bracket from the front 
and rear of the transmission (if equipped). 

7. Disconnect and lower or remove any necessary 
exhaust components. 

8. Remove the bolts securing the power bending 
bracket to the engine block and the transmission 
case. 

9. Remove the power bending bracket. 

10. Loosen the inspection cover bolts and remove the 
inspection cover. 

11. Remove the transmission dust shield (1). 

DUST SHIELD 
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12. Rotate the fly wheel and remove the torque con
verter bolts one at a time. 

13. Disengage the output speed sensor connector 
from the output speed sensor (2). 

14. Disengage the input speed sensor connector from 
the input speed sensor (2). 

81abfb6f 
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15. Disengage the transmission solenoidfTRS assem
bly connector from the transmission solenoidITRS 
assembly (2). 

16. Disengage the line pressure sensor connector 
from the line pressure sensor (2). 

17. Disconnect gearshift cable (1) from transmission 
manual valve lever (3). 

80aiba62 
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18. Disconnect electrical connector from the differen
tial pressure sensor. 

19. Remove bolt (1) securing differential pressure 
sensor to the transmission case and position dif
ferential pressure sensor aside. 

Remove the bolt (1) securing the fill tube at the trans
mission (if equipped). 

20. Disconnect the cooler lines from the transmission 
using cooler line disconnect tool 9546. 

21. Disconnect the transmission vent hose from the 
transmission. 

22. Support rear of engine with safety stand or jack. 

23. Raise transmission slightly with service jack to 
relieve load on crossmember and supports. 

24. Remove bolts securing rear support and cushion 
to transmission and crossmember. 

25. Remove transfer case, if necessary. 
26. Remove all remaining converter housing bolts. 

27. Carefully work transmission and torque converter 
assembly rearward off engine block dowels while 
removing the fill tube from the fill tube bore. 

28. Hold torque converter in place during transmission 
removal. 

21 - 1189 

81abb9ac 
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29. Lower transmission (2) and remove assembly from under the vehicle. 

30. To remove torque converter, carefully slide torque converter out of the transmission. 

DISASSEMBLY 

CAUTION: Tag all snap rings, thrust washers, washers, spacers and thrust bearings, etc. during disassem
bly for quick identification and assembly. Failure to follow these instructions will damage and cause trans
mission failure. 

1. Drain fluid from transmission. 

2. Clean exterior of transmission with suitable solvent 
or pressure washer. 

3. Remove the torque converter from the transmis
sion. 

4. Remove the manual shift lever (1) from the 
transmission. 

5. Remove the input (3), output (1), and line pressure 
sensors (2) from the transmission case. 

6. Inspect the ends of the sensors for debris, which 
may indicate the nature of the transmission failure. 

8Oc07350 
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7. Install Support Stand 8257 (1) onto the transmis
sion case. 

8. Using Adapter 8266-17 from End-Play Tool Set 
8266 (1) and Dial Indicator C-3339 (2), measure 
and record the input shaft end-play. 

NOTE: When measuring the input shaft end-play, 
two "stops" will be felt. When the input shaft is 
pushed inward and the dial indicator zeroed, the 
first "stop" felt when the input shaft is pulled out
ward is the movement of the input shaft in the 
input clutch housing hub. This value should not 
be included in the end-play measured value and 
therefore must be recorded and subtracted from 
the dial indicator reading. 

9. Remove the bolts holding the transmission exten
sion/adapter housing to the transmission case. 

1 O. Remove the extension/adapter housing from the 
transmission case. 

11. Using Alignment Plate 10065, Output Shaft End
play Socket 8266-20 , handle from End-Play Tool 
Set 8266 (2) and Dial Indicator C-3339 (3), mea
sure and record the output shaft end-play. 

801:07351 
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12. Remove the bolts holding the transmission oil pan 
to the transmission case. 

13. Remove the transmission oil pan from the trans
mission case. 

14. Remove the primary oil filter (1) and the oil cooler 
return filter (2). 

15. Remove the bolts (1) holding the valve body to 
the transmission case. 

16. Remove the valve body from the transmission 
case. 

8Ob9a595 

81aba442 



DR ------AUTOMATIC TRANSMISSION· 68RFE - SERVICE INFORMATION 21· 1193 

17. Remove the outer snap-ring (3) securing the 
transmission front cover (1) into the transmission 
case. 

18. Reaching through a case opening in the valve 
body area with a long blunted tool, remove the 
transmission front cover (1) from the transmission 
case. 

19. Remove the bolts (1) holding the oil pump into the 
transmission case. 

20. Remove the oil pump (2). Hold inward on the 
input shaft to prevent pulling the input clutch 
assembly with the oil pump. 

CAUTION: If the input shaft is not held during oil 
pump removal, the input clutch assembly will 
attempt to move forward with the oil pump and the 
numbers 2, 3, or 4 bearings inside the input clutch 
assembly may become dislodged. 

1 - FRONT COVER 
2·0 RING 
3 - SNAP RING 

FRONT COVER 

4 - FRONT COVER SEAL 

81aba505 

81aba450 
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1 - THRUST BEARING NO.1 
2 - THRUST BEARING NO .2 
3 - THRUST BEARING NO.3 
4 - THRUST BEARING NO.4 
5 - THRUST BEARING NO.5 
6 - THRUST BEARING NO.6 

68 RFE CROSS SECTIONAL 

8 - THRUST BEARING NO.8 
9 - THRUST BEARING NO.9 
10· THRUST BEARING NO. 10 
11 - THRUST BEARING NO. 11 
12 - THRUST BEARING NO. 12 
13· OUTPUT SHAFT BEARING 

81b8af73 
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68RFE CLUTCH ORIENTATION 

1 - UfO CLUTCH 
2 - 010 CLUTCH 
3 - REVERSE CLUTCH 

21. Remove the number 1 thrust bearing (4) from the 
input clutch assembly. 

22. Remove the input clutch assembly (3) from the 
transmission case. 

23. Remove the number 5 thrust bearing (1) and 
selective thrust plate (2) from the input clutch 
assembly (3) , or the 4C clutch retainer/bulkhead. 

4 - 4C CLUTCH 
5 - 2C CLUTCH 
6 - UR CLUTCH 

81b8b2Ba 
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24. Remove the 4C clutch retainer/bulkhead tapered 
snap-ring (1) from the transmission case. 

25. Remove the 4C clutch retainer/bulkhead (2) from 
the transmission case. 

26. Remove the front 2C clutch pack snap-ring (1) 
from the transmission case. 

27. Remove the 2C clutch pack (2, 3, 4) from the 
transmission case. 

81aba46e 

Blaba4n 
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Remove Reaction Annulus and Carrier 

1 - THRUST BEARING NUMBER 6 
2 - OUTPUT END PLAY THRUST PLATE (SELECTIVE) 
3 - 4C CLUTCH HUB I REACTION SUN GEAR 
4· THRUST BEARING NUMBER 8 

5 • REACTION PLANETARY CARRIER 
6 - THRUST BEARING NUMBER 9 

28. Remove the rear selective thrust plate (2) and number 6 thrust bearing (1) from the 4C clutch hub (3). 

29. Remove the 4C clutch hub/reaction sun gear (3) from the reaction planetary carrier (5). 

30. Remove the reaction planetary carrier (5). 

31. Remove the number 8 thrust bearing (4) from the reaction planetary carrier (5). 

32. Remove the number 9 thrust bearing (6) from the reverse planetary gear set. 

33. 
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34. Remove the snap-ring (1) holding the park sprag 
gear onto the output shaft. 

35. Remove the park sprag gear (1) from the output 
shaft. 
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36. Remove the input/reverse planetary assembly (1). 

37. Remove thrust bearing number (9) from the input/reverse planetary assembly (2). 

38. Remove the number 12 thrust bearing (3) from the input/reverse planetary assembly (2). 

39. Remove the snap-ring (1) holding the low/reverse 
clutch retainer (2) into the transmission case. 

40. Remove the low/reverse clutch retainer (2) from 
the transmission case. 

81aba4cb 

81aba8ft) 
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41. Remove the park rod (7) and e-clip. 

42. Remove the park rod guide snap-ring (2). 

43. Remove the park rod guide (1). 

44. Remove the park pawl pivot shaft (3), park pawl 
(5), and spring (4). 

45. Remove the manual selector shaft (6). 

46. Remove the manual selector shaft seal. 

47. Remove the dipstick tube seal. 

CLEANING 
The use of crocus cloth is permissible where necessary, providing it is used carefully. When used on shafts, or 
valves, use extreme care to avoid rounding off sharp edges. Sharp edges are vital as they prevent foreign matter 
from getting between the valve and valve bore. 

Do not reuse oil seals, gaskets, seal rings, or O-rings during overhaul. Replace these parts as a matter of course. 
Also do not reuse snap rings or E-clips that are bent or distorted. Replace these parts as well. 

Lubricate transmission parts with Mopar® ATF +4, Automatic Transmission Fluid, during overhaul and assembly. Use 
petroleum jelly, Mopar® Door Ease, or Ru-Glyde to prelubricate seals, O-rings, and thrust washers. Petroleum jelly 
can also be used to hold parts in place during reassembly. 

Clean the case in a solvent tank. Flush the case bores and fluid passages thoroughly with solvent. Dry the case and 
all fluid passages with compressed air. Be sure all solvent is removed from the case and that all fluid passages are 
clear. 

NOTE: Do not use shop towels or rags to dry the case (or any other transmission component) unless they 
are made from lint-free materials. Lint will stick to case surfaces and transmission components and circu
late throughout the transmission after assembly. A sufficient quantity of lint can block fluid passages and 
interfere with valve body operation. 

INSPECTION 
Inspect the case for cracks, porous spots, worn bores, or damaged threads. Damaged threads can be repaired with 
Helicoil® thread inserts. However, the case will have to be replaced if it exhibits any type of damage or wear. 

ASSEMBLY 

NOTE: Apply trans jell or petroleum jelly to all slide portions, rolling contacts surfaces, thrust surfaces etc. 
to prevent burnout during initial operation. Lubricate a-rings and O-ring seals with MOPAR® ATF+4. Soak all 
friction disks in MOPAR® ATF+4 for at least two hours before assembly of clutch packs. 

NOTE: Clean and inspect all components. Replace any components which show evidence of excessive wear 
or scoring. 
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1. Install a new selector shaft seal (1) using Seal 
Installer 8253 (2). 

2. Install the manual selector shaft and retaining 
screw. Tighten the manual selector shaft retaining 
screw to 28 N·m (250 in.lbs.). 

3. Install the manual shift lever (1) onto the manual 
selector shaft. Torque the retaining cross-bolt to 16 
N·m (140 in.lbs.). 



21 .. 1202 AUTOMATIC TRANSMISSION - 68RFE .. SERVICE INFORMATION ------ DR 

4. Install the park pawl (5), spring (4), and shaft (3). 

5. Install the park rod (7) and e-clip. 

6. Install the park rod guide (1) and snap-ring (2). 

7. Install a new fill tube seal (2) using Seal Installer 
8254 (1). 
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81 a37b11 

THRUST BEARING ORIENTATION 

1 - CORRECT INSTALLATION 
2 - INCORRECT INSTALLATION 

CAUTION: A thrust bearing must be installed correctly or transmission failure may occur. 

When installing a thrust bearing be certain the rolled surface (outer race) of the thrust bearing contacts the rolled 
surface of the component. 

NOTE: The 68RFE transmission does not use a number 7 thrust bearing. 
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1 • THRUST BEARING NO. 1 
2 THRUST BEARING NO .2 
3 THRUST BEARING NO.3 
4 • THRUST BEARING NO.4 
5 . THRUST BEARING NO.5 
6 . THRUST BEARING NO.6 

68RFE CROSS SECTIONAL 

8 - THRUST BEARING NO.8 
9 - THRUST BEARING NO.9 
10 THRUST BEARING NO. 10 
11 THRUST BEARING NO. 11 
12 - THRUST BEARING NO. 12 
13 - OUTPUT SHAFT BEARING 

81b8af73 
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68RFE CLUTCH ORIENTATION 

1 - U!D CLUTCH 
2 - OlD CLUTCH 
3 - REVERSE CLUTCH 

NOTE: Before final assembly of transmission cen
terline, the 2C/4C clutch components should be 
installed into position and measured as follows: 

8. Install the 2C reaction plate (4) with the beveled 
edge down (rearward) into the transmission case. 

9. tnstall the 2C clutch pack (2, 3) into the transmis
sion case. 

10. Install the flat 2C clutch snap-ring (1) into the 
transmission case. 

4 4C CLUTCH 
5 - 2C CLUTCH 
6 - UR CLUTCH 

81b8b28a 
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11. Install the 4C retainer/bulkhead (2) into the trans
mission case. Make sure that the oil feed holes 
are pointing toward the valve body area. 

12. Install the 4C retainer/bulkhead tapered snap-ring 
(1) into the transmission case. Make sure that the 
open ends of the snap-ring are located in the 
case opening toward the valve body area. 

13. Using a feeler gauge through the opening in the 
rear of the transmission case, measure the 2C 
clutch pack clearance between the 2C reaction 
plate and the transmission case at four different 
pOints. The average of these measurements is the 
2C clutch pack clearance. The correct clutch 
clearance is 0.99-1.65 mm (0.039-0.065 in.). The 
reaction plate is not selective. If the clutch pack 
clearance is not within specification, the reaction 
plate, all the friction discs, and steels must be 
replaced. 

14. Remove the 4C retainer/bulkhead and all of the 
2C clutch components from the transmission 
case. 

15. Install the low/reverse clutch assembly (2). Make 
sure that the oil feed hole points toward the valve 
body area and that the bleed orifice is aligned 
with the notch in the rear of the transmission 
case. 

16. Install the snap-ring (1) to hold the low/reverse 
clutch retainer into the transmission case. The 
snap-ring is tapered and must be installed with 
the tapered side forward. Once installed, verify 
that the snap-ring is fully seated in the snap-ring 
groove. 

17. Air check the low/reverse clutch and verify correct 
overrunning clutch operation. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC 
68RFE - DIAGNOSIS AND TESTING) 

81aba46e 

81aba8ft) 
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81aba4cb 

18. Install the number 12 thrust bearing (3) over the output shaft and against the rear planetary gear set, the black 
side with the tabs goes towards the ORC. Install the number nine thrust bearing with the silver side against the 
reverse carrier and the black side facing towards the front of the transmission. 

19. Install the number 9 thrust bearing (1), with the silver side against the reverse carrier and the black side facing 
out. 

20. Install the reverse/input planetary assembly (2) through the low/reverse clutch assembly. 

21. Install the park sprag gear (1) onto the output 
shaft. 

BOc0741a 
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22. Install the snap-ring (1) to hold the park sprag 
onto the output shaft. 

23. Install the 2C reaction plate (4). 

24. Install the 2C clutch pack (2, 3, 4) into the trans
mission case. 

25. Install the flat 2C / 4C clutch retainer snap-ring 
into the transmission case. 

Blaba4n 
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Remove Reaction Annulus and Carrier 

1 - THRUST BEARING NUMBER 6 
2 - OUTPUT END PLAY THRUST PLATE (SELECTIVE) 
3 - 4C CLUTCH HUB / REACTION SUN GEAR 
4 - THRUST BEARING NUMBER 8 

26. Install the reaction planetary gear set. 

5 - REACTION PLANETARY CARRIER 
6 - THRUST BEARING NUMBER 9 

21 . 1209 

27. Install the number 8 thrust bearing (4) into the reaction sun gear with the blue ink stripe against the sun gear 
with the inner race facing up. 

28. Install the output shaft selective thrust plate (2) 
onto the 4C clutch hub with the oil grooves facing 
the hub and the lugs (1) and notches aligned as 
shown. 

80c07425 
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Remove Reaction Annulus and Carrier 

1 - THRUST BEARING NUMBER 6 
2 - OUTPUT END PLAY THRUST PLATE (SELECTIVE) 
3· 4C CLUTCH HUB / REACTION SUN GEAR 
4 - THRUST BEARING NUMBER 8 

5 - REACTION PLANETARY CARRIER 
6 - THRUST BEARING NUMBER 9 

29. Install the number 6 thrust bearing (1) against the output shaft selective thrust plate (2) with the flat side against 
the thrust plate and the raised tabs on the inner race facing the front of the transmission. 

30. Install the install the 4C clutch / reaction sun gear (3) into the reaction planetary gear set. 
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31. Install the 2C / 4C retainer/bulkhead (2) into the 
transmission case. Make sure that the oil feed 
holes are pointing toward the valve body area. 
Rotate the 4C clutch hub during the installation of 
the 4C retainer/bulkhead to ease installation. 

32. Install the 2C / 4C retainer/bulkhead tapered 
snap-ring (1) into the transmission case with the 
taper toward the front of the case. Make sure that 
the open ends of the snap-ring are located in the 
case opening toward the valve body area. 

33. Air check the 2C and 4C clutch operation. (Refer 
to 21 - TRANSMISSIONfTRANSAXLElAUTO
MATIC - 68RFE - DIAGNOSIS AND TESTING) 

Remove Reaction Annulus and Carrier 

1 - THRUST BEARING NUMBER 6 
2 - OUTPUT END PLAY THRUST PLATE (SELECTIVE) 
3 - 4C CLUTCH HUB I REACTION SUN GEAR 
4 - THRUST BEARING NUMBER 8 

5 - REACTION PLANETARY CARRIER 
6 - THRUST BEARING NUMBER 9 

21 - 1211 

81aba46e 
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NOTE: The output shaft end play is adjusted by means of a selectable bearing spacer (2) in front of the 4C 
clutch hub/reaction sun gear. The selectable bearing spacer thickness is identified by a numeric numeral 
molded or stamped into the spacer. 

34. Using Alignment Plate 10065, Output Shaft End
play Socket 8266-20 • handle from End-Play Tool 
Set 8266 (2) and Dial Indicator C-3339 (3), mea
sure and record the output shaft end-play. The 
correct output shaft end-play is 0.25-0.52 mm 
(0.010-0.020 in.). Adjust as necessary. Install the 
chosen output shaft selective bearing spacer and 
re-measure end-play to verify selection. 

Output Shaft End Play Selectable Bearing Spacer 
Thickness 

• 09 = 2.18 mm (0.086 in.) 
• 10 = 2.33 mm (0.092 in.) 
• 11 = 2.48 mm (0.098 in.) 
• 12 = 2.63 mm (0.103 in.) 
• 13 = 2.78 mm (0.109 in.) 
• 14 = 2.69 mm (0.115 in.) 
• 43 = 3.08 mm (0.121 in.) 
• 16 = 3.23 mm (0.127 in.) 
• 17 = 3.38 mm (0.133 in.) 
• 18 = 3.53 mm (0.139 in.) 
• 19 = 3.68 mm (0.145 in.) 

35. Apply a bead of RTV silicone and install the extension/adapter housing onto the transmission case. 

36. Install and torque the bolts to hold the extension/adapter housing onto the transmission case. The correct 
torque is 54 N·m (40 ft.lbs.). 

37. Install the number 5 thrust bearing (1) and selec
tive thrust plate (2) onto the input clutch assembly 
(3). Be sure that the outer race of the bearing is 
against the thrust plate. 

38. Install the input clutch assembly (3) into the trans
mission case. Make sure that the input clutch 
assembly is fully installed by performing a visual 
inspection through the input speed sensor hole. If 
the tone wheel teeth on the input clutch assembly 
are centered in the hole, the assembly is fully 
installed. 

39. Install the number 1 thrust bearing (4) with the 
outer race up in the pocket of the input clutch 
assembly. 

81aba463 
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40. Install the oil pump (2) into the transmission case 
making certain the oil pump is flush with the 
transmission case. 

41. Install the bolts (1) to hold the oil pump into the 
transmission case. Tighten the oil pump bolts to 
28 N·m (250 in.lbs.). 

81aba450 

NOTE: When measuring the input shaft end-play, two "stops" will be felt. When the input shaft is pushed 
inward and the dial indicator zeroed, the first "stop" felt when the input shaft is pulled outward is the move
ment of the input shaft in the input clutch housing hub. This value should not be included in the end-play 
measured value and therefore must be recorded and subtracted from the dial indicator reading. 

NOTE: If NO input shaft end play is noted, disas
semble the input clutch assembly and check for 
the #2, #3, or #4 thrust bearing fallen out of posi
tion or cracked. Replace any cracked thrust bear
ing and reassemble using trans jell or petroleum 
jelly to retain the thrust bearings. The selectable 
bearing spacer thickness is identified by a 
numeric numeral molded or stamped into the 
spacer. 

42. Using Adapter 8266~17 from End-Play Tool Set 
8266 (1) and Dial Indicator C-3339 (2), measure 
and record the input shaft end-play. The correct 
end-play is 0.52-0.74 mm (0.020-0.029 in.). Adjust 
as necessary. Install the chosen selectable bear
ing spacer on the number 5 thrust bearing and re
measure end-play to verify selection. 

Input Shaft End Play Selectable Bearing Spacer 
Thickness 

• 27 = 1.57 mm (0.062 in.) 
• 28 = 1.71 mm (0.067 in.) 
• 29 = 1.85 mm (0.073 in.) 
• 30 = 1.99 mm (0.078 in.) 
• 31 = 2.13 mm (0.084 in.) 
• 32 = 2.27 mm (0.089 in.) 
• 33 = 2.41 mm (0.095 in.) 
• 34 = 2.55 mm (0.100 in.) 
• 35 = 2.69 mm (0.106 in.) 
• 36 = 2.83 mm (0.111 in.) 
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• 37 = 2.97 mm (0.117 in.) 
• 38 = 3.11 mm (0.122 in.) 
• 39;;; 3.25 mm (0.128 in.) 
• 40 ;;; 3.39 mm (0.133 in.) 
• 41 ;;; 3.67 mm (0.144 in.) 

• 
NOTE: To avoid contamination and garter spring 
dislodgement , do not handle the front cover seal 
when installing the front cover into the transmis
sion case. 

43. Position the new front cover (1) onto transmission 
case. 

44. Using a dead-blow mallet and the front cover 
installation tool 9955 1 install the front cover into 
the transmission case. 

45. Install the snap ring into the transmission case. 

46. Install the valve body. Verify that the pin on the 
manual lever has properly engaged the TRS 
selector plate. Tighten the valve body to transmis
sion case bolts (1) to 12 N·m (105 in.lbs.). 

1 - FRONT COVER 
2 - a - RING 
3 - SNAP RING 

FRONT COVER 

4 - FRONT COVER SEAL 

81aba442 
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CAUTION: The primary oil filter seal MUST be fully 
installed flush against the oil pump body. DO NOT 
install the seal onto the filter neck and attempt to 
install the filter and seal as an assembly. Damage 
to the transmission will result. 

47. Install a new primary oil filter seal in the oil pump 
inlet bore. Seat the seal in the bore with the butt 
end of a hammer, or other suitable tool. 

48. Install the primary oil filter (1) and the oil cooler 
return filter (2). Tighten the screw to hold the pri
mary oil filter to the valve body to 4.5 N·m (40 
in.lbs.). Using Filter Wrench 8321, tighten the 
cooler return oil filter to the transmission case to 
9.5 N·m (84 in. Ibs.). 

21 - 1215 

8Ob9a595 

49. Apply RTV silicone to the oil pan and install the transmission oil pan. Tighten the bolts to 12 N·m (105 in.lbs.). 

50. Install the input (3), output (1)~ and line pressure 
sensors (2). Tighten the bolts to 12 N·m (105 
in.lbs.). 

INSTALLATION 
1. Check torque converter hub and hub drive flats for 

sharp edges burrs, scratches, or nicks. Polish the 
hub and flats with 800/1000 grit paper and crocus 
cloth if necessary. Verify that the converter hub 
a-ring is properly installed and is free of any debris. 
The hub must be smooth to avoid damaging pump 
seal at installation. 

2. If a replacement transmission is being installed, 
transfer any components necessary, such as the 
manual shift lever and shift cable bracket, from the 
original transmission onto the replacement trans
mission. 

3. Lubricate oil pump seal lip with transmission fluid. 
4. Align converter and oil pump. 

5. Carefully insert converter in oil pump. Then rotate 
converter back and forth until fully seated in pump 
gears. 

CD 

8Oc07350 
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6. Check converter seating with steel scale and straightedge. Surface of converter lugs should be in front of the bell 
housing face about 25 mm, (1 in.). 

7. Temporarily secure converter with e-clamp. 

8. Position transmission on jack and secure it with 
chains. 

9. Check condition of converter driveplate. Replace 
the plate if cracked, distorted or damaged. Also be 
sure transmission dowel pins are seated in 
engine block and protrude far enough to hold 
transmission in alignment. 

10. Apply a light coating of Mopar® High Temp 
Grease to the torque converter hub pocket in the 
rear pocket of the engine's crankshaft. 

11. Raise transmission (2) and align the torque con
verter with the drive plate and transmission con
verter housing with the engine block. 

12. Move transmission forward. Then raise, lower or 
tilt transmission to align the converter housing 
with engine block dowels while positioning filler 
tube into the filler tube bore. 

13. Carefully work transmission forward and over engine block dowels until converter hub is seated in crankshaft. 
Verify that no wires, or the transmission vent hose, have become trapped between the engine block and the 
transmission. 

14. Install two bolts to attach the transmission to the engine. 

15. Install remaining torque converter housing to engine bolts. Tighten to 68 N·m (50 ft.lbs.). 

16. Install transfer case, if equipped. Tighten transfer case nuts to 35 N·m (26 fUbs.). 

17. Install rear support to transmission. Tighten bolts to 47 N·m (35 tUbs.). 

18. Lower transmission onto crossmember and install bolts attaching transmission mount to crossmember. Tighten 
clevis bracket to crossmember bolts to 47 N·m (35 ft.lbs.). lighten the clevis bracket to rear support bolt to 68 
N·m (50 fUbs.). 

19. Remove engine support fixture. 

20. Install the transmission inspection cover. Tighten the bolts to 10N·m (88 in.lbs.) 

21. Install the power bending bracket. 
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22. Install the transmission dust shield. 

DUST SHIELD 

23. Connect gearshift cable to transmission. 

1~ 

SOafba62 
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24. Connect wires to solenoid and pressure switch 
assembly (2) connector. 

25. Connect wires to input speed sensor (2). 

26. Connect wires to output speed sensor (2). 
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27. Connect wires to line pressure sensor (2). Be 
sure transmission harnesses are properly routed. 

28. Install the differential pressure sensor bolt (if 
equipped). Tighten bolt to 10N·m (88 in.lbs.). 

CAUTION: It is essential that correct length bolts 
be used to attach the converter to the driveplate. 
Bolts that are too long will damage the clutch sur
face inside the converter. 

29. Install torque converter-to-driveplate bolts. Tighten 
bolts to 31 N·m (270 in. Ibs.). 

30. Connect cooler lines to transmission. 

Blabfb6/ 
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31. Install transmission fill tube bolt (1). Tighten bolt to 
10N·m (88 in. Ibs.) 

32. Instan exhaust components, if necessary. 

33. Align and connect propeller shaft(s). 

34. Adjust gearshift cable if necessary. 

35. Install any skid plates removed previously. (Refer 
to 13 - FRAMES & BUMPERS/FRAMEITRANS
FER CASE SKID PLATE .. INSTALLATION) 

36. Lower vehicle. 

37. Fill transmission with Mopar® ATF +4, Automatic 
Transmission Fluid. 

81ebb9ac 
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SCHEMATICS AND DIAGRAMS 

HYDRAULIC SCHEMATICS 



CC PARK/NEUTRAL 
SPEED UNDER 8 MPH 

LR=LOW REVERSE 2C=2nd CLUTCH 
VI ~~~~1'.'l~-.tt"..""..."....,. UD=UNDERDRIVE OD=OVERDRIVE 
n .. ·i.· ... ··.,.... ............. RC=REVERSE CL. 4C=4th CLUTCH 

AC=ACCUMULATOR CC=CONVERTER CL 
TIC PT =PRESSURE TAP D=DRIBBLER 

PS=PRES. SWITCH MS=MULTI-SELECT 

1-212'-3 

PCS=PRES. CONTROL SOL. LPS=LlNE PRES. SENSOR 
*:::ELEVATED OVERFLOW V=VENT 

PT 

2-5 

LR 
SW VAL 

"'EMP PRESSURES(PSI) II-:-:~~,.......,~;::;';;==";:;':;;':;";:::':';:':;':';=;='::;~--.--.."....-

SUMP 
I-=~=-=-+--:~;"==::-l-"':"::"';;"="~ AT 1500 RPM 

HYDRAULIC FLOW IN PARKINEUTRAL 
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NEUTRAL 
SPEED OVER 8 MPH 1-212'.3 

lR=lOW REVERSE 2C=2nd CLUTCH 
R-N-L 2-5 2'·4 

UD=UNOERDRIVE OD=OVERDRIVE 
RC=REVERSE CL. 4C=4th CLUTCH 

t:n~~~!{~~:::::m~ AC=ACCUMULATOR CC=CONVERTER CL 
PT =PRESSURE TAP D=DRIBBLER 
PS=PRES. SWITCH MS=MULTI-SELECT 
PCS=PRES. CONTROL SOL LPS=LlNE PRES. SENSOR 
*=ELEVATED OVERFLOW V=VENT PT 
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REVERSE 
LR .. LOW REVERSE 2C=2nd CLUTCH 

1-2/2'-3 

UO=UNDERDRIVE OD=OVERDRIVE 
RC=REVERSE CL 4C=4th CLUTCH 

r.")~:1'~:"_,."...,. AC=ACCUMULATOR CC=CONVERTER CL 
PT=PRESSURE TAP D=DRIBBLER 
PS=PRES. SWITCH MS=MULTI-SELECT 
PCS=PRES. CONTROL SOL. LPS=LlNE PRES. SENSOR 
*=ELEVATED OVERFLOW V=VENT 

PT 

.EMP 
SUMP 

U1 

, I I • 

RPD2 
N L 

R 

HYDRAULIC FLOW IN REVERSE 

3-4-5 R-N-L 2-5 2'-4 

LR 
SW VAL 
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REVERSE BLOCK 
SHIFT TO REV. W/SPEED OVER 8 MPH 1.212'.3 R 

LR=LOW REVERSE 2C=2nd CLUTCH 
UD=UNOERORIVE OD=OVERORIVE 
RC=REVERSE CL 4C=4th CLUTCH 

tn~Et~~;~~~ AC=ACCUMULATOR CC=CONVERTER CL 
TIC PT=PRESSURE TAP O=DRIBBLER 

PS",PRES. SWITCH MS=MULTI·SELECT 
PCS=PRES. CONTROL SOL LPS=LINE PRES. SENSOR 
*",ELEVATED OVERFLOW V=VENT 

I I , 

RPD2 
N L 

01 

PRESSURES(PSI) 1t-:-:::-:'=-=:1--:~-r~~~~"""'--:!"F' ....... --:::~r-:~--t 
....... ~~~~=-=:-1--==~:-t AT 1500 RPM 

HYDRAULIC FLOW IN REVERSE BLOCK 
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FIRST GEAR (FROM N OR CD) # 
CC LR=LOW REVERSE 2C=2nd CLUTCH 

UD:cUNDERDRIVE OD=OVERDRIVE 
RC=REVERSE CL 4C=4th CLUTCH 

~~!,{!~~~ AC=ACCUMULATOR CC .. CONVERTER CL 
PT=PRESSURE TAP D=DRIBBLER 
PS::::PRES. SWITCH MS=MULTI-SELECT 
PCS=PRES. CONTROL SOL. LPS=LlNE PRES. SENSOR~~I-"" 
*=ELEVATED OVERFLOW V=VENT 

PT 

I I I I 

RPD2 
N L 

2-5 2'·4 

LR 

01 
SW VAL 

l2 

J;. . TEMP • LR APPLIED VIA SS\I & LRICC SOL. TO PROTECT FOR 0 • R SHIFT QUAUTY 

. . PRESSURES(PSI} Ir.-.::-:,:::-=r--:-~~~~~~::::"::;':::::"=-......--...,..-......-___ ---l 
~~~~~~~~~~ AT1~RPM I~~~~~~~=-~~~~~-+~~~~~ 

SUMP 

HYDRAULIC FLOW IN FIRST GEAR (FROM N OR 00) 
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FIRST GEAR 
(AFTER LAUNCH FROM RESn# 1-2/2'-3 

LR=LOW REVERSE 2C=2nd CLUTCH 
R 3-4-5 R-N-L 

CC 
2-5 2'-4 

UD=UNDERORIVE OD=OVERDRIVE 
RC=REVERSE CL. 4C=4th CLUTCH 

~ f~t~t~~~~~ AC=ACCUMULATOR CC=CONVERTER CL 

TIC 
PT=PRESSURE TAP D=DRIBBLER 
PS=PRES. SWITCH MS=MULTI-SELECT 
PCS=PRES. CONTROL SOL. LPS=LlNE PRES. SENSORR II ........ 
*=ELEVATED OVERFLOW V=VENT 

PT 

I fir 

RPD2 
N L 

• 

•. TEMP • SSV IN LA PQSTION ; LR VENTED VIA LR/CC SOLr"". ___ -:=-'"""':"""-=-==~=_==~-----___. 
. . PRESSURES(PSI) ILR ICC 

~~~+--~~~~~~ AT1500RPM ~~l~+-~~~~-+-:=-~~~~~-+~~ 
SUMP ~--~~~~-_~ __ ~ ____ -L ____ ~~~ 

HYDRAULIC FLOW IN FIRST GEAR (AFTER LAUNCH FROM REST) 
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FIRST GEAR (FROM KID) if 
LR=LOW REVERSE 2C .. 2nd CLUTCH 1-212'-3 

cc UD=UNDERDRIVE OD=OVERDRIVE 
RC=REVERSE CL 4C=4th CLUTCH 

r.J K'i('{::~~i]!~~ AC=ACCUMULATOR CC=CONVERTER CL 
r.J PT =PRESSURE TAP D=DRIBBLER 

PS=PRES. SWITCH MS=MULTI-SELECT 
TIC PCS=PRES. CONTROL SOL. LPS=LINE PRES. SENSOR -'"""_ ....... 

*=ELEVATED OVERFLOW V=VENT 

I t 

RPD2 
N L 

01 

PRESSURES(PSI) I~=--==r--~-r=::.:=:.:..:::=r=;';::":;;:';:'::~~=-':--________ --l 
i---==-:-::-:==-+-::~=-t-:::';-~-I AT 1500 RPM 

SUMP 

HYDRAULIC FLOW IN FIRST GEAR (FROM KID) 
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SECOND GEAR 
LR=LOW REVERSE 2C=2nd CLUTCH 1-212'-3 A 

UD .. UNDERDRIVE OD=OVERDRIVE 
RC=REVERSE CL. 4C=4th CLUTCH 

~ t~~{~~~~:r!.!:~ AC=ACCUMULATOR CC::CONVERTER CL 
PT=PRESSURE TAP D::DRIBBlER 
PS=PRES. SWITCH MS::MULTI-SElECT 
PCS=PRES. CONTROL SOL. LPS=LINE PRES. SENSOR 
*=ElEVATED OVERFLOW V=VENT ....... 

PT 

.EMP • SSV REMAINS IN CC CONT 

SUMP 

PRESSURES(PSI) 11-:-:::--:-:::-='1'---'-""""'--'--:-==-

AT 1500 RPM 

HYDRAULIC FLOW IN SECOND GEAR 

R-N-L 2-5 2'-4 
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N ..... 

SECOND GEAR EMCC 
LR=LOW REVERSE 2C=2nd CLUTCH 1-212'-3 

..... 
N 
c..;) 

UD=UNDERDRIVE OD=OVEADRIVE Q 

RC=REVERSE CL. 4C=4th CLUTCH 
AC=ACCUMULATOR CC=CONVERTER CL 
PT=PRESSURE TAP D=DRIBBLER > 
PS=PRES. SWITCH MS=MULTI-SELECT c: 
PCS=PRES. CONTROL SOL. LPS=LlNE PRES. SENSOR 
*=ELEVATED OVERFLOW V=VENT ...... 
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SECOND PRIME GEAR 
LR=LOW REVERSE 2C=2nd CLUTCH 1-212'-3 
UD=UNDERDRIVE OD=OVERDRIVE 
RC=REVERSE CL. 4C=4th CLUTCH 

r.t f:~!~~:~~~ AC=ACCUMULATOR CC=CONVERTER CL 
f1 PT=PRESSURE TAP D=DRIBBLER 

PS=PRES. SWITCH MS=MULTI-SELECT 
PCS=PRES. CONTROL SOL. LPS=LlNE PRES. SENSOR 
*=ELEVATED OVERFLOW V=VENT _.II ........ 

I I I I 
RPD2 

N L 

PRESSURES(PSI) II--.....,..,.------..:~~~~~;.:.::::;;;;~.___~ ......... ....,..,.",=__I 

~~~+-:::=-==+-:::-::~~ AT 1500 RPM 

HYDRAULIC FLOW IN THIRD GEAR 
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SECOND PRIME GEAR EMCC 
LR=LOW REVERSE 2C=2nd CLUTCH 1-212'-3 
UD=UNDERDRIVE OD=OVERDRIVE 
RC=REVERSE CL 4C=4th CLUTCH 
AC=ACCUMULATOR CC=CONVERTER CL 
PT=PRESSURETAP D=DRIBBLER 
PS=PRES. SWITCH MS=MULTI-SELECT 
PCS=PRES. CONTROL SOL. lPS=LINE PRES. SENSOR 
*=ELEVATED OVERFLOW V .. VENT _ ..... 

I I t I 
RPD2 

N L 

R 3-4-5 

~EMP 
PRESSURES(PSI) 11-:-:::--::~~=---r'""":7:~=r-=-~.:-=;r=~;...,..~~~:-:::-:::--t 

SUMP 
~~~~~~~~~~ AT 1500 RPM 

HYDRAULIC FLOW IN THIRD GEAR EMCC 
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DIRECT GEAR 
LR=LOW REVERSE 2C=2nd CLUTCH 1·212'-3 
UO=UNOERORIVE OO=OVERORIVE 
RC=REVERSE CL. 4C=4th CLUTCH 

~ t.i{i.~~~!:!!:~AC=ACCUMULATOR CC=CONVERTER CL 
11 PT =PRE55URE TAP O=DRIBBLER 

PS=PRES. SWITCH M5=MULTI·SELECT 
PC5=PRES. CONTROL SOL. LPS=LINE PRES. SENSOR~~_ 
*=ELEVATED OVERFLOW V=VENT II 

PT 

I I I I 

RPD2 
N L 

R 2-5 2'-4 

~P 
PRESSURES (PSI)' f-:-~~r--::-:-::,---r~:::==-:::::y::.~;:'::'=T=':;:;:';"'r--:=--.-""":"":':=--l 

SUMP 
1---":~==-+:::::-;:;-:::-=';:-""'i-c";':--i:Tr-l AT 1500 RPM 

HYDRAULIC FLOW IN DIRECT GEAR 
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DIRECT GEAR (FAILSAFE) 1.212'-3 
LA=LOW REVERSE 2C=2nd CLUTCH 

A 3-4-5 cc 
UD=UNDEADAIVE OD=OVEADRIVE 
AC",AEVEASE CL. 4C=4th CLUTCH 

~n:~~!.{~~~!:!:;<.1 AC=ACCUMULATOA CC=CONVERTER CL 
PT=PAESSUAE TAP D=DAIBBLER 
PS=PRES. SWITCH MS=MULTI-SELECT 
PCS=PRES. CONTROL SOL. LPS=LlNE PRES. SENSORR .......... 
*=ELEVATED OVERFLOW V=VENT 

TIC 

PT 

.EMP 
SUMP 

PAESSURES(PSI) 
~~'::':;-+--:~~"""""~'::"::--I AT 1500 RPM 

HYDRAULIC FLOW IN DIRECT GEAR (FAILSAFE) 

R-N-L 2·5 2'-4 
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DIRECT GEAR EMCC 
lR=LOW REVERSE 2C=2nd CLUTCH 1-212'-3 R 3-4-5 R-N-L 2-5 2'-4 
UD=UNDERDRIVE OD=OVERDRIVE 
RC=REVERSE CL. 4C=4th CLUTCH 
AC=ACCUMULATOR CC=CONVERTER CL 
PT =PRESSURE TAP D=DRIBBLER 
PS=PRES. SWITCH MS""MUlTI-SELECT 
PCS=PRES. CONTROL SOL. lPS=LINE PRES. SENSOR 
*=ELEVATED OVERFLOW V=VENT ... .., 

J;EMP 
SUMP 

PRESSURES(PSI) II----,.,...,....,.-..;:::::~::.::;:~;=!:!!~:.=;::~,........,.._~__r~~ 
~~~~~~~~~~ AT1500RPM 

HYDRAULIC FLOW IN DIRECT GEAR EMCC 
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FOURTH 1-212'-3 
CC LR=LOW REVERSE 2C=2nd CLUTCH 

UD=UNDERDRIVE OD=OVERDRIVE 
RC",REVERSE CL. 4C=4th CLUTCH 

t~!.t~:J!:'S'l~ AC=ACCUMULATOR CC=CONVERTER CL 
PT=PRESSURE TAP D=DRIBBLER 
PS=PRES. SWITCH MS=MULTI-SELECT 
PCS=PRES. CONTROL SOL. LPS=LlNE PRES. SENSOR 
*=ELEVATED OVERFLOW V=VENT 

I I I I 

RPD2 
N L 

2-5 2'-4 

01 

PRESSURES(PSI) 1t;-;::;-;:;::AT--;~9;..;..;=;~r-==:::';;:';~~-.--::":--.,..-:=-I 
~~~~~~~~~~ AT1500RPM 

HYDRAULIC FLOW IN FIFTH 
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A3 

A2 

FOURTHEMCC 
lR=LOW REVERSE 2C=2nd CLUTCH 1-212'-3 
UD=UNDERDRIVE OD::OVERDRIVE 
RC=REVERSE CL. 4C=4th CLUTCH 
AC=ACCUMULATOR CC=CONVERTER Cl 
PT =PRESSURE TAP D=DRIBBlER 
PS=PRES. SWITCH MS=MULTI-SELECT 
PCS=PRES. CONTROL SOL. LPS=LlNE PRES. SENSOR 
*=ElEVATED OVERFLOW V=VENT 

I I I I 

RPD2 
N L 

R 3-4-5 2-5 2'-4 

PAESSURES(PSI) 11-:-:::--::=-="1r--.:~~~~4=!====~r=~....,.~~""--:-:=.:--I 
~~~~~~~~~~ AT1~RPM 

HYDRAULIC FLOW IN FIFTH EMCC 
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FIFTH GEAR 1-212'-3 R 3-4-5 R-N-L 2-5 2'-4 
cc LR=LOW REVERSE 

UD=UNDERDRIVE 
RC=REVERSE CL. 

~ r~~{~~~:jz~~ AC=ACCUMULATOR 
PT =PRESSURE TAP 
PS=PRES. SWITCH 
PCS::PRES. CONTROL SOL. 
*=ELEVATED OVERFLOW 

~EMP 

SUMP 

2C=2nd CLUTCH 
OD=OVERDRIVE 
4C=4th CLUTCH 
CC=CONVERTER CL 
D",DRIBBLER 
MS=MULTI·SELECT 
LPS",LINE PRES. SENSOR 
V=VENT 

PT 

U1 

I I I I 

RPD2 
N L 

# LR APPLIED VIA SSV & LR/CC SOL. TO PROTECT FOR D - R SHIFT QUALITY 

PRESSURES(PSI) I t-:-:::-::::":"1--:,-:iF~:.:..:..:=:::::.::::..r-:=-==~~=-....... ----''''''--r-~"....-I 
~~~~~~~~~~ AT1500RPM 

HYDRAULIC FLOW IN SIXTH 
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FIFTH GEAR EMCC 1·212'-3 R 3-4-5 2-5 2'-4 

LR=LOW REVERSE 2C=2nd CLUTCH 
UD=UNDERDRIVE OD=OVERDRIVE 
RC=REVERSE CL. 4C=4th CLUTCH 
AC=ACCUMULATOR CC=CONVERTER CL 
PT =PRESSURE TAP D=DRIBBLER 
PS=PRES. SWITCH MS=MULTI·SELECT 
PCS=PRES. CONTROL SOL LPS=LlNE PRES. SENSOR * .. ELEVATED OVERFLOW V=VENT 

U1 

PT 

~EMP 
PRESSURES(PSI) II-:-::-"'!':::"::'"I--::~::;.:;.:~:=:-::::..r=-===~r=:~-r--.:-=--r---:-=rl 

~~~~~~~~~~ AT1500RPM 
SUMP 

HYDRAULIC FLOW IN SIXTH EMCC 
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MANUAL lOW OR AUT0511CK 151 1 -2/2'-3 
cc LR=LOW REVERSE 2C=2nd CLUTCH 

UD=UNDERDRIVE OD::OVERDRIVE 
RC=REVERSE CL. 4C=4th CLUTCH 

~~~~?~~~:ft;:::::::::~ AC",ACCUMULATOR CC=CONVERTER CL 
PT=PRESSURE TAP D=DRIBBLER 
PS=PRES. SWITCH MS=MULTI-SELECT 
PCS=PRES. CONTROL SOL LPS=LlNE PRES. SENSOR ...... 
*=ELEVATED OVERFLOW V=VENT 

I I I I 

RPD2 
N L 

R 3-4-5 2·5 2'-4 

PT 

LR 
SW VAL 

01 

L2 

PRESSURES{PSI) II-:-:::---::::-::-r---;,~::..:r=;.:.:.;::===:.;=.:.;.::.::::.:;r==.:;:-=---.-~~-.--~~ 
~~~+-=":::-::::-:::::::-+-:::=-:::::-::-:--; AT 1500 RPM 

SUMP 

HYDRAULIC FLOW IN MANUAL LOW OR 1ST (ERS) 
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MANUAL SECOND GEAR 
LR=LOW REVERSE 2C=2nd CLUTCH 
UD=UNDERDRIVE OD=OVERDRIVE 

R cc 3-4-5 R-N-l 

RC=REVERSE CL. 4C=4th CLUTCH 
tU,t!~;r~~~ AC=ACCUMULATOR CC=CONVERTER Cl 

PT=PRESSURE TAP D=DRIBBLER 
PS=PRES. SWITCH MS=MULTI-SELECT 
PCS=PRES. CONTROL SOL. lPS=LINE PRES. SENSOR ...... , .. __ ..... TIC 

*=ELEVATED OVERFLOW V=VENT 

> c: ...... 
Q 

LR 
SW VAL 

:s: 
!4 
c=; 
...... 
::a 
> z 
en :s: 
;; 
~ 
0 
Z 

en 
co 
::a 
." m 

en m 
::a ::: 
n 
m -z: 
." 
0 
::a 

PT 3: 
!i 

~EMP 
SUMP 

PRESSURES(PSI) II-:--:::---:=r--~--r~:::=:"::'::;:':::;:::;:'::::';:'::::;::;:=-r---~--r'""':":=::-=-I 
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SECOND GEAR (FAILSAFE) 
LR=LOW REVERSE 2C=2nd CLUTCH R 

CC 
1-212'·3 3-4-5 R-N-L 2-5 

UD=UNDERDRIVE OD=OVERORIVE 
RC=REVERSE CL. 4C",,4th CLUTCH 

fJ ~j'~~~~i!!.!.!l~ AC=ACCUMULATOR CC=CONVERTER CL 
PT =PRESSURE TAP D=DRIBBLER 
PS=PRES. SWITCH MS=MULTI-SELECT 
PCS=PRES. CONTROL SOL. LPS=LlNE PRES. SENSOR.,. .... ijIiI 
*=ELEVATED OVERFLOW V=VENT .. 
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HYDRAULIC FLOW IN MANUAL SECOND (FAILSAFE) 
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SPECIFICATIONS 

TRANSMISSION 

GENERAL 

Component 

Output Shaft End Play 

Input Shaft End Play 

2C Clutch Pack Clearance 

4C Clutch Pack Clearance 

UR Clutch Pack Clearance 

OD Clutch Pack Clearance 

UD Clutch Pack Clearance 

Reverse Clutch Pack Clearance 

68RFE FLUID 

Recommended fluid 

Service Fill - 68RFE 

Overhaul -68RFE 

GEAR RATIOS 

1ST 

2ND 

3RD 

4TH 

5TH 

6TH 

REVERSE 

TORQUE SPECIFICATIONS 

DESCRIPTION 

Fitting, cooler line at trans 

Bolt, torque converter 
housing to engine upper 

four 

Bolt, Inspection Cover 

Bolt, Fill tube at 
transmission 

Nut, Fill Tube at Valve 
Cover 

Bolt, torque converter 
housing to engine lower 

four 

Bolts, transmission collar 

Metric Inch 

0.25-0.52 mm 0.010-0.020 in. 

0.52-0.74 mm 0.020-0.029 in. 

0.99-1.65 mm 0.039-0.065 in. 

0.770-1.390 mm 0.030-0.055 in. 

1.18-2.09 mm 0.046-0.082 in. 

0.75-1.61 mm 0.030-0.063 in. 

1.02-1.72 mm 0.040-0.068 in. 

0.58-1.47 mm 0.023-0.058 in. 

Mopar® ATF +4 

4X2 - 5.2 L (5.5 Quarts) 

4X4 - 6.2 L (6.5 Quarts) 

15.6-16.6 L (16.4-17.5 Quarts) 0 

3.23:1 

1.83:1 

1.41:1 

1.0:1 

0.81:1 

0.62:1 

4.44:1 

N·m Ft. Lbs. In. Lbs. 

17.5 - 155 

41 30 -

10 - 88 

10 - 88 

10 - 88 

54 40 -

68 50 -
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DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Bolt, torque conv 31 23 270 
driveplate 

Bolt/nut, crossmember 68 50 -
Bolt, driveplate to 75 55 -

crankshaft 

Bolts, clevis bracket I rear 47 35 -
support 

Bolt , converter housing 68 50 -
Bolt, oil pan 12 - 105 

Screw, primary fluid filter 4.5 - 40 
Nuts, transfer case 35 26 -
Filter, Cooler Return 9.5 - 84 

Bolt, oil pump 28 - 250 
Bolt, oil pump body to 4.5 - 40 

cover 

Screw, plate to oil pump 4.5 - 40 
body 

Bolt, valve body to case 12 - 105 
Plug, pressure test port 5 45 

Bolt, reaction shaft support 12 - 105 
Screw, valve body to 5.5 - 50 

transfer plate 

Screw, solenoid module to 6 - 50 
transfer plate 

Screw, accumulator cover 7 - 60 
Screw, detent spring 4.5 - 40 

Bolt, input speed sensor 12 - 105 
Bolt, output speed sensor 12 - 105 
Bolt, line pressure sensor 12 - 105 
Bolt, extension housing 54 40 -

Screw, manual valve cam 4.5 - 40 
retaining 

Screw, manual selector 28 - 250 
shaft retaining 

Cross-bolt, manual 16 - 140 
selector shaft 
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SPECIAL TOOLS 

AUTOMATIC TRANSMISSION - RFE 

Compressor, Spring - 8250 

Pressure Gauge C-3292 

Gauge, Oil Pressure - C-3293SP Compressor, Spring - 8251 

B011d42b 

Dial Indicator C-3339 

Installer, Piston - 8252 

Installer, Seal - C-3860-A 

Installer, Seal ... 8253 

Compressor, Spring - 8249 
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Installer, Seal .. 8254 
Fixture, Input Clutch Pressure - 8260A 

Stand, Support .. 8257 Plate, Alignment .. 10065 

Adapter, Pressure Tap .. 8258 ... A 
End Play Socket Set 8266 

Adapter, Line Pressure .. 8259 

Compressor, Spring .. 8285 
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INSTALLER SEAL 8154 

Installer, Bearing - 8320 

HANDLE C-4171 

Wrench, Filter .. 8321 

Installer, Piston - 8504 

OUTPUT SHAFT END PLAY - 8266-20 

INSTALLER, FRONT COVER .. 9955 

4WD OUTPUT SHAFT SEAL INSTALLER .. 10020 
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INSTALLER - 6960 
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4C RETAINER/BULKHEAD 

DISASSEMBLY 

1 - UfO CLUTCH 
2 - 010 CLUTCH 
3 - REVERSE CLUTCH 

68RFE CLUTCH ORIENTATION 

4 - 4C CLUTCH 
5 - 2C CLUTCH 
6 - UR CLUTCH 

81b8b28a 
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1 • 2C PISTON 
2 - PLATE 
3· DISC 
4 2C BELLEVILLE SPRING 
5 • SNAp·RING 
6 - SNAP-RING (SELECT) 
7 - REACTION PLATE 

8 - SNAP-RING 
9 - RETURN SPRING 
10 - 4C PISTON 
11 - 4C RETAINER/BULKHEAD 

1. Remove the 2C piston Belleville spring snap-ring (5) from the 2C / 4C retainer/bulkhead (12). 

2. Remove the 2C piston Belleville spring (4) from the retainer/bulkhead (11). 

3. Remove the 2C piston (1) from the retainer/bulkhead (11). Use 20 psi of air pressure to remove the piston if 
necessary. 

4. Remove the 4C clutch snap-ring (6) from the retainer/bulkhead (11) 

5. Remove the 4C clutch pack (2, 3, 7) from the retainer/bulkhead (11). 

6. Using Spring Compressor 8250 (2) and a suitable 
shop press (1), compress the 4C piston return 
spring and remove the snap-ring. 

80c:07419 
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1 - SEALS 
2 - 2C PISTON 
3 - PLATE 
4 - DISC 
5 - 2C BELLEVILLE SPRING 
6 - SNAP-RING 
7 - SNAP-RING (SELECT) 

8 - REACTION PLATE 
9 - SNAP-RING 
10· RETURN SPRING 
11 - 4C PISTON 
12 - 4C RETAINER/BULKHEAD 

7. Remove the 4C piston return spring (10) and piston (11) from the retainer/bulkhead (12). Use 20 psi of air pres
sure to remove the piston if necessary. 



21 • 1252 AUTOMATIC TRANSMISSION· 68RFE • SERVICE INFORMATION ------ DR 

ASSEMBLY 

1 - U/D CLUTCH 
2 - OlD CLUTCH 
3 - REVERSE CLUTCH 

68RFE CLUTCH ORIENTATION 

4 - 4C CLUTCH 
5 - 2C CLUTCH 
6 - UR CLUTCH 

81bBb288 

NOTE: Clean and inspect all components. Replace any components which show evidence of excessive wear 
or scoring. 
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1 ·2C PISTON 
2 - PLATE 
3 - DISC 
4· 2C BELLEVILLE SPRING 
5 - SNAP-RING 
6 - SNAP-RING (SELECn 
7 REACTION PLATE 

8 - SNAP-RING 
9 - RETURN SPRING 
10· 4C PISTON 
11 - 4C RETAINER/BULKHEAD 

1. Lubricate all seals with Mopar® ATF +4 prior to installation. 

2. Insert the installation aid (1) into the 4C retaineri 
bulkhead (2). 

8195322c 
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3. Lubricate the inner and outer 4C piston seals (3) 
with MOPAR® ATF+ 4. 

4. Install the 4C piston (3) into the installation aid (1). 

5. Push the 4C piston (3 ) down evenly until it is 
seated in the 4C retainer/bulkhead (2). 

81953259 
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6. Remove the installation aid (1) from the 4C retain
er/bulkhead (2). 

7. Position the 4C piston return spring onto the 4C 
piston. 

8. Using Spring Compressor 8250 (2) and a suitable 
shop press (1), compress the 4C piston return 
spring and install the snap-ring. 

81953100 

30<:07419 
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1 - 2C PISTON 
2 - PLATE 
3 - DISC 
4 - 2C BELLEVILLE SPRING 
5 - SNAP-RING 
6 - SNAP-RING (SELECT) 
7 - REACTION PLATE 

8 - SNAP-RING 
9 - RETURN SPRING 
10 - 4C PISTON 
11 - 4C RETAINER/BULKHEAD 

9. Assemble and install the 4C clutch pack (2, 3) into the retainer/bulkhead (11) with a steel separator plate against 
the piston. 

10. Install the 4C reaction plate (7) and snap-ring (6) into the retainer/bulkhead (11). The 4C reaction plate is non
directional. 

11. Measure the 4C clutch clearance. The correct clutch clearance is 0.770-1.390 mm (0.030-0.055 in.). The snap
ring (6) is selectable. Install the chosen snap-ring and re-measure to verify the selection. 

The 4C selectable snap ring thickness are as follows: 

4C SELECTABLE SNAP RING THICKNESS 

• One Butterfly End, One Square End:: 1.79 mm (0.070 in.). 

• Both Ends Buttery Fly Cut:: 2.20 mm (0.087 in.). 
• One Butterfly End, One Inverted Butterfly End:: 2.61 mm (0.103 in.). 

12. Install the 2C piston (1) into the retainer/bulkhead (11). 

13. Position the 2C Belleville spring (5) onto the 2C piston (2). 

14. Position the 2C Belleville spring snap-ring (6) onto the 2C Belleville spring (5). 
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15. Using Spring Compressor 8249 (2) and a suitable 
shop press (1), compress the Belleville spring 
until the snap-ring is engaged with the snap-ring 
groove in the retainer/bulkhead. 

80c07418 
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SEALS 

REMOVAL 
1. On 4WD vehicles remove the transfer case from the transmission, on 2WD vehicles remove the propeller shaft. 

2. Using a pry tool, remove the output shaft seal. 

I NSTALLA1-ION 

NOTE: On the 2WD models use Seal Installer 8154 with Handle C-4171. 

1. Clean the seal bore in the extension housing of 
any residue or particles remaining from the original 
seal. 

2. Install new oil seal in the extension housing using 
Handle C-4171 (1)" and Seal Installer 10020 (2). 

S1b464ad 
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SYSTEM-SHI 

DESCRIPTION 

INTERLOCK 

The Brake Transmission Shifter Interlock (BTSI), is a 
solenoid operated system. It consists of a solenoid 
permanently mounted on the gearshift cable. 

OPERATION 

Brake Transmission Interlock Mechanism 

1 • STEERING COLUMN 
2 - GEARSHIFT CABLE 
3 - GEARSHIFT CABLE LOCK TAB 
4 - BTSI SOLENOID LOCK TAB 
5 - 8TSI CONNECTOR 

The system locks the shifter into the PARK position. The interlock system is engaged whenever the ignition switch 
is in the LOCK or ACCESSORY position. An additional electrically activated feature will prevent shifting out of the 
PARK position unless the brake pedal is depressed approximately one-half an inch. A magnetic holding device in 
line with the park lock cable is energized when the ignition is in the RUN position. When the key is in the RUN 
position and the brake pedal is depressed, the shifter is unlocked and will move into any position. The interlock 
system also prevents the ignition switch from being turned to the LOCK or ACCESSORY position, unless the shifter 
is fully locked into the PARK position. 

DIAGNOSIS AND TESTING - BRAKE TRANSMISSION SHIFT INTERLOCK 
1. Verify that the key can only be removed in the PARK position. 

2. When the shift lever is in PARK And the shift handle pushbutton is in the uOUT' position, the ignition key cylinder 
should rotate freely from OFF to LOCK. When the shifter is in any other gear or neutral pOSition, the ignition key 
cylinder should not rotate to the LOCK position. 

3. Shifting out of PARK should not be possible when the ignition key cylinder is in the OFF position. 

4. Shifting out of PARK should not be possible while applying normal pushbutton force and ignition key cylinder is 
in the RUN or START positions unless the foot brake pedal is depressed approximately 1/2 inch (12mm). 

5. Shifting out of PARK should not be possible when the ignition key cylinder is in the ACCESSORY or LOCK 
pOSitions. 

6. Shifting between any gears, NEUTRAL or into PARK may be done without depressing foot brake pedal with 
ignition switch in RUN or START positions. 
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ADJUSTMENTS - BRAKE TRANSMISSION SHIFT INTERLOCK 
Correct cable adjustment is important to proper interlock operation. The gearshift cable must be correctly adjusted 
in order to shift out of PARK. 

ADJUSTMENT PROCEDURE 
1. Remove the steering column trim as necessary for 

access to the brake transmission shift interlock. 

2. Shift the transmission into the PARK position. 

3. Pull upward on both the BTSI lock tab (4) and the 
gearshift cable lock tab (3). 

4. Verity that the shift lever is in the PARK position. 

5. Verity positive engagement of the transmission 
park lock by attempting to rotate the propeller 
shaft. The shaft will not rotate when the park lock is 
engaged. 

6. Turn ignition switch to LOCK position. Be sure 
ignition key cylinder is in the LOCK position. 
Cable will not adjust correctly in any other 
position. 

7. Ensure that the cable is free to self-adjust by push
ing cable rearward and releasing. 

8. Push the gearshift cable lock tab (3) down until it 
snaps in place. 

9. Locate the BTSI alignment hole in the bottom of 
the BTSI mechanism between the BTSI lock tab 
and the BTSI connector. 

Brake Transmission Interlock Mechanism 

1 - STEERING COLUMN 
2 - GEARSHIFT CABLE 
3 - GEARSHIFT CABLE LOCK TAB 
4 - BTSI SOLENOID LOCK TAB 
5 - BTSI CONNECTOR 

10. Move the BTSI assembly up or down on the gearshift cable until an appropriate size drill bit can be inserted into 
the alignment hole and through the assembly. 

11. Push the BTSI lock tab (4) down until it snaps into place and remove the drill bit. 

12. Install any steering column trim previously removed. 

BTSI FUNCTION CHECK 
1. Verify removal of ignition key allowed in PARK pOSition only. 

2. When the shift lever is in PARK, the ignition key. cylinder should rotate freely from off to lock. When the shifter 
is in any other position, the ignition key should not rotate from off to lock. 

3. Shifting out of PARK should be possible when the ignition key cylinder is in the off position. 

4. Shifting out of PARK should not be possible while applying normal force, and ignition key cylinder is in the run 
or start positions, unless the foot brake pedal is depressed approximately 1/2 inch (12mm). 

5. Shifting out of PARK should not be possible when the ignition key cylinder is in the accessory or lock pOSition. 

6. Shifting between any gear and NEUTRAL, or PARK, may be done without depressing foot brake with ignition 
switch in run or start positions. 

7. Engine starts must be possible with shifter lever in PARK or NEUTRAL positions only. Engine starts must not be 
possible in any position other than PARK or NEUTRAL. 

S. With shifter lever in the: 
• PARK position - Apply upward force on the shift arm and remove pressure. Engine starts must be possible. 
• PARK position - Apply downward force on the shift arm and remove pressure. Engine starts must be possible . 
• NEUTRAL position - Normal position. Engine starts must be possible . 
• NEUTRAL position - Engine running and brakes applied, apply upward force on the shift arm. Transmission 

shall not be able to shift from neutral to reverse. 
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FLUID 

DIAGNOSIS AND TESTING 

EFFECTS OF INCORRECT FLUID LEVEL 
A low fluid level allows the pump to take in air along with the fluid. Air in the fluid will cause fluid pressures to be 
low and develop slower than normal. If the transmission is overfilled, the gears churn the fluid into foam. This aer
ates the fluid and causing the same conditions occurring with a low level. In either case, air bubbles cause fluid 
overheating, oxidation, and varnish buildup which interferes with valve and clutch operation. Foaming also causes 
fluid expansion which can result in fluid overflow from the transmission vent or fill tube. Fluid overflow can easily be 
mistaken for a leak if inspection is not careful. 

CAUSES OF BURNT FLUID 
Burnt, discolored fluid is a result of overheating which has three primary causes. 

1. Internal clutch slippage, usually caused by low line pressure, inadequate clutch apply pressure, or clutch seal 
failure. 

2. A result of restricted fluid flow through the main and auxiliary cooler. This condition is usually the result of a faulty 
or improperly installed drainback valve, a damaged oil cooler, or severe restrictions in the coolers and lines 
caused by debris or kinked lines. 

3. Heavy duty operation with a vehicle not properly equipped for this type of operation. Trailer towing or similar high 
load operation will overheat the transmission fluid if the vehicle is improperly equipped. Such vehicles should 
have an auxiliary transmission fluid cooler, a heavy duty cooling system, and the engine/axle ratio combination 
needed to handle heavy loads. 

FLUID CONTAMINATION 
Transmission fluid contamination is generally a result of: 

• adding incorrect fluid 
• failure to clean dipstick and fill tube when checking level 
• engine coolant entering the fluid 
• internal failure that generates debris 
• overheat that generates sludge (fluid breakdown) 
• failure to replace contaminated converter after repair 

The use of non-recommended fluids can result in transmission failure. The usual results are erratic shifts, slippage, 
abnormal wear and eventual failure due to fluid breakdown and sludge formation. Avoid this condition by using rec
ommended fluids only. 

The dipstick cap and fm tube should be wiped clean before checking fluid level. Dirt, grease and other foreign mate
rial on the cap and tube could fall into the tube if not removed beforehand. Take the time to wipe the cap and tube 
clean before withdrawing the dipstick. 

Engine coolant in the transmission fluid is generally caused by a cooler malfunction. The only remedy is to replace 
the radiator as the cooler in the radiator is not a serviceable part. If coolant has circulated through the transmission, 
an overhaul is necessary. 

The torque converter should also be replaced whenever a failure generates sludge and debris. This is necessary 
because normal converter flushing procedures will not remove all contaminants. 

STANDARD PROCEDURE 

FLUID LEVEL CHECK 
Low fluid level can cause a variety of conditions because it allows the pump to take in air along with the fluid. As 
in any hydraulic system, air bubbles make the fluid spongy, therefore, pressures will be low and build up slowly. 

Improper filling can also raise the fluid level too high. When the transmssion has too much fluid, the geartrain 
churns up foam and cause the same conditions which occur with a low fluid level. 
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In either case, air bubbles can cause overheating and fluid oxidation, and varnishing. This can interfere with normal 
valve, clutch, and accumulator operation. Foaming can also result in fluid escaping from the transmission vent 
where it may be mistaken for a leak. 

The transmission has a dipstick to check oil level. It is located on the right side of the engine. Be sure to wipe all 
dirt from dipstick handle before removing. 

The torque converter fills in both the P (PARK) and N (NEUTRAL) positions. Place the selector lever in P (PARK) 
to be sure that the fluid level check is accurate. The engine should be running at idle speed for at least one 
minute, with the vehicle on level ground. At normal operating temperature (approximately 82° C. or 1800 F). the 
fluid level is correct if it is in the HOT region (cross-hatched area) on the oil level indicator. The fluid level will be 
approximately at the upper COLD hole of the dipstick at 21 0 C (700 F) fluid temperature. 

FILL TUBE EQUIPPED WITH INDICATOR 

TEMPERATURE eC) 
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TEMPERATURE (OF) 
81dObbc1 

68RFE FLUID FILL CHART 

NOTE: Engine and Transmission should be at normal operating temperature before performing this proce
dure. After the fluid has been checked, seat the dipstick fully to seal out water and dirt. 

1. Start engine and apply parking brake. 

2. Shift the transmission into DRIVE for approximately 2 seconds. 
3. Shift the transmission into REVERSE for approximately 2 seconds. 

4. Shift the transmission into PARK. 

5. Hook up scan tool and select transmission. 

S. Select sensors. 

7. Read the transmission temperature value. 

8. Compare the fluid temperature value with the chart. 

g. Adjust transmission fluid level shown on the dipstick according to the Transmission Fluid Temperature Chart. 
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NOTE: After adding any fluid to the transmission, wait a minimum of 2 minutes for the oil to fully drain from 
the fill tube into the transmission before rechecking the fluid level. 

10. Check transmission for leaks. 

CAPPED FILL TUBE 
1. Verify that the vehicle is parked on a level surface. 

2. Remove the dipstick tube cap. 

WARNING: There is a risk of accident from vehicle starting off by itself when engine is running. There is a 
risk of injury from contusions and burns if you insert your hands into the engine when it is started or when 
it is running. Secure vehicle to prevent it from moving off by itself. Wear properly fastened and close-fitting 
work clothes. Do not touch hot or rotating parts. 

3. Actuate the service brake. Start engine and let it run at idle speed in selector lever position "P". 

4. Shift through the transmission modes several times with the vehicle stationary and the engine idling. 

5. Warm up the transmission, wait at least 2 minutes and check the oil level with the engine running. Push the Oil 
Dipstick 9336 into transmission fill tube until the dipstick tip contacts the oil pan and pull out again, read off oil 
level, repeat if necessary. 

NOTE: The dipstick will protrude from the fill tube when installed. 
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6. Check transmission oil temperature using the appropriate scan tool. 

NOTE: The true transmission oil temperature can only be read by a scan tool in REVERSE or any forward 
gear position. 
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7. The transmission Oil Dipstick 9336 has indicator marks every 10 mm. Determine the height of the oil level on the 
dipstick and using the height, the transmission temperature, and the Transmission Fluid Graph, determine if the 
transmission oil level is correct. 

B. Add or remove oil as necessary and recheck the oil level. 

9. Once the oil level is correct, install the dipstick tube cap. 

FLUID AND FILTER REPLACEMENT 
For proper service intervals (Refer to LUBRICATION & MAINTENANCE/MAINTENANCE SCHEDULES - DESCRIP
TION). 

REMOVAL 
1. Hoist and support vehicle on safety stands. 

2. Place a large diameter shallow drain pan beneath the transmission pan. 

3. Remove bolts holding front and sides of pan to transmission. 

4. Loosen bolts holding rear of pan to transmission. 

5. Slowly separate front of pan away from transmission allowing the fluid to drain into drain pan. 

6. Hold up pan and remove remaining bolts holding pan to transmission. 

7. While holding pan level, lower pan away from transmission. 

B. Pour remaining fluid in pan into drain pan. 

9. Remove the screw holding the primary oil filter (1) 
to valve body. 

10. Separate filter from valve body and oil pump and 
pour fluid in filter into drain pan. 

11. Inspect the oil filter seal in the bottom of the oil 
pump. If the seal is not installed completely in the 
oil pump. or is otherwise damaged, then remove 
and discard the oil filter seal from the bottom of 
the oil pump. If the seal is installed correctly and 
is in good condition, it can be reused. 

12. If replacing the cooler return filter (2), use Oil Fil
ter Wrench B321 to remove the filter from the 
transmission. 

13. Dispose of used trans fluid and filter(s) properly. 

INSPECTION 

Transmission Filters - 4X4 Shown 

1 PRIMARY OIL FILTER 
2 - COOLER RETURN FILTER 
3 COOLER RETURN FILTER BYPASS VALVE 
4 - VALVE BODY 

8Ob9a59S 

Inspect bottom of pan and magnet for excessive amounts of metal. A light coating of clutch material on the bottom 
of the pan does not indicate a problem unless accompanied by a slipping condition or shift lag. If fluid and pan are 
contaminated with excessive amounts of debris, refer to the diagnosis section of this group. 

CLEANING 
1. Using a suitable solvent, clean pan and magnet. 

2. Using a suitable gasket scraper, clean original sealing material from surface of transmission case and the trans
mission pan. 
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INSTALLATION 

CAUTION: The primary oil filter seal MUST be fully 
installed flush against the oil pump body. DO NOT 
install the seal onto the filter neck and aHempt to 
install the filter and seal as an assembly. Damage 
to the transmission will result. 

1. If necessary, install a new primary oil filter seal in 
the oil pump inlet bore. Seat the seal in the bore 
with Installer 6960-A or another suitable tool 
(appropriately sized drift or socket, the butt end of 
a hammer etc.). 

2. Place replacement filter in position on valve body 
and into the oil pump. 

21 - 1265 

80b9a595 
3. Install screw to hold the primary oil filter (1) to 

valve body. Tighten screw to 4.5 N·m (40 in. Ibs.) 
torque. Transmission Filters - 4X4 Shown 

4. Install new cooler return filter (2) onto the transmis
sion, if necessary. Torque the filter to 9.5 N·m (84 
in.lbs.). 

5. Place bead of Mopar® RTV sealant onto the trans
mission case sealing surface. 

6. Place pan in position on transmission. 

1 . PRIMARY OIL FILTER 
2 - COOLER RETURN FILTER 
3· COOLER RETURN FILTER BYPASS VALVE 
4 - VALVE BODY 

7. Install bolts to hold pan to transmission. lighten bolts to 12 N·m (105 in. Ibs.) torque. 

8. Lower vehicle and fill transmission with MOPAR® ATF +4. 

TRANSMISSION FILL 
To avoid overfilling transmission after a fluid change or overhaul, perform the following procedure: 

1. Remove dipstick and insert clean funnel in transmission fill tube. 

2. Add following initial quantity of Mopar® ATF +4 to transmission: 

a. If only fluid and filter were changed, add 10 pints (5 quarts) of ATF +4 to transmission. 

b. If transmission was completely overhauled and the torque converter was replaced or drained, add 24 pints 
(12 quarts) of ATF +4 to transmission. 

3. Check the transmission fluid (Refer to 21 - TRANSMISSION/AUTOMATIC - RFEIFLUID - STANDARD PROCE
DURE) and adjust as required. 
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FRONT COVER 

REMOVAL 
1. Remove the bolts holding the transmission oil pan 

to the transmission case. 

2. Remove the transmission oil pan from the trans
mission case. 

3. Remove the snap ring (3) from the transmission 
case. 

4. Reaching through a case opening in the valve body 
area with a long blunted tool, remove the transmis
sion front cover (1) from the transmission case. 

1 - FRONT COVER 
2 - 0 - RING 
3 - SNAP RING 

FRONT COVER 

4 • FRONT COVER SEAL 
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INSTALLATION 

NOTE: To avoid contamination and garter spring 
dislodgement, do not handle the front cover seal 
(4) when positioning the front cover into the trans
mission case. 

1. Position a new front cover (1) into the transmission 
case. 

2. Using the front cover installation tool 9955 (1) and 
a dead-blow mallet, install the front cover into 
transmission case. 

1 - FRONT COVER 
2·0- RING 
3 - SNAP RING 

FRONT COVER 

4 - FRONT COVER SEAL 

\ \\ 
B1955b87 

FRONT COVER INSTALLATION TOOL 

1 - Front Cover installation Tool 9955 
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3. Install the snap ring (3) into the transmission case. 

4. Apply RTV silicone to the oil pan and install the 
transmission oil pan. 

5. Tighten the bolts to 12 N·m (105 in. Ibs.). 

1 - FRONT COVER 
2 - a - RING 
3 - SNAP RING 

FRONT COVER 

4 - FRONT COVER SEAL 
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CABLE-GEARSHIFT 

DIAGNOSIS AND TESTING - GEARSHIFT CABLE 
1. Engine starts must be possibJe with shift lever in PARK or NEUTRAL positions only. Engine starts must not be 

possible in any other gear position. 

2. With the shift Jever in the: 

a. PARK position - Apply upward force on the shift arm and remove pressure. Engine starts must be possible. 

b. PARK position - Apply downward force on the shift arm and remove pressure. Engine starts must be pos· 
sible. 

c. NEUTRAL position - Normal position. Engine starts must be possible. 

d. NEUTRAL position - Engine running and brakes applied, apply upward force on the shift arm. Transmission 
shall not be able to shift from neutral to reverse. 

REMOVAL 
1. Shift transmission into PARK. 

2. Raise vehicle. 

3. Disengage cable (1) eyelet at transmission manual 
shift lever (3) and pull cable adjuster out of mount
ing bracket. 

4. Lower the vehicle. 

5. Remove the dash panel insulation pad as neces
sary to access the gearshift cable grommet (2). 

6. Remove grommet (2) from the dash panel. 
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7. Remove any steering column (1) trim necessary to 
access the gearshift cable (2) and BTSI mecha
nism. 

8. Disconnect the BTSI wiring connector (5). 

9. Disconnect cable at lower column bracket and shift 
lever pin and pull the cable through the dash panel 
opening into the vehicle. 

10. Remove gearshift cable (2) from vehicle. 

INSTALLATION 
1. Route the transmission end of the gearshift cable 

(1) through the opening in the dash panel. 

2. Seat the cable grommet (2) into the dash panel 
opening. 

3. Snap the cable into the steering column (1) bracket 
so the retaining ears are engaged and snap the 
cable eyelet onto the shift lever ball stud. 

4. Raise the vehicle. 

5. Place the transmission manual shift lever in the 
"PARK" detent (rearmost) position and rotate prop 
shaft to ensure transmission is in PARK. 

6. Route the gearshift cable through the transmission 
mounting bracket and secure the cable by snap
ping the cable retaining ears into the transmission 
bracket and snapping the cable eyelet on the man
ual shift lever ball stud. 

7. Lower vehicle. 

8. Lock the shift cable adjustment by pressing the 
cable adjuster lock tab (3) downward until it snaps 
into place. 

9. Check for proper operation of the transmission range sensor. 

10. Adjust the gearshift cable (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 68RFE/GEAR SHIFT 
CABLE - ADJUSTMENTS)and BTSI mechanism (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
68RFE/SHIFT INTERLOCK SYSTEM - ADJUSTMENTS). 



DR ------ AUTOMATIC TRANSMISSION - 68RFE .. SERVICE INFORMATION 21 .. 1271 

ADJUSTMENTS - GEARSHIFT CABLE 

NOTE: Always run the shift lever test using the scan tool to help diagnose a potential TRS problem 

Check adjustment by starting the engine in PARK and NEUTRAL. Adjustment is CORRECT if the engine starts only 
in these positions. Adjustment is INCORRECT if the engine starts in one but not both positions. If the engine starts 
in any position other than PARK or NEUTRAL, or if the engine will not start at all, the transmission range sensor 
may be faulty. 

Gearshift Adjustment Procedure 
1. Shift transmission into PARK. 

2. Release cable adjuster lock tab (3) (underneath the 
steering column) to unlock cable. 

3. Raise vehicle. 

4. Disengage the cable eyelet from the transmission 
manual shift lever. 

5. Verify transmission shift lever is in PARK detent by 
moving lever fully rearward. Last rearward detent is 
PARK position. 

6. Verify positive engagement of transmission park 
lock by attempting to rotate propeller shaft. Shaft 
will not rotate when park lock is engaged. 

7. Snap the cable eyelet onto the transmission man-
ual shift lever. 

8. Lower vehicle. 

9. Lock shift cable by pressing cable adjuster lock tab (3) downward until it snaps into place. 

10. Check engine starting. Engine should start only in PARK and NEUTRAL. 
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CLUTCHES-HOLDING 

DESCRIPTION 

1 - UfO CLUTCH 
2 - OlD CLUTCH 
3 - REVERSE CLUTCH 

68RFE CLUTCH ORIENTATION 

4 - 4C CLUTCH 
5 - 2C CLUTCH 
6 - UR CLUTCH 

61b6b28a 
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1 • SEALS 
2· 2C PISTON 
3 - PLATE 
4 DISC 
5 - 2C BELLEVILLE SPRING 
6 - SNAP-RING 
7 - SNAP-RING (SELECT) 

214 CLUTCHES 

8 - REACTION PLATE 
9· SNAP-RING 
10 - RETURN SPRING 
11 • 4C PISTON 
12 - 4C RETAINER/BULKHEAD 
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1 - OVERRUNNING CLUTCH 
2 - SNAP RING (SELECTIVE) 
3 - REACTION PLATE 
4· DISC 
5· PLATE 
6 - RETAINER 
7 - BELLEVILLE SPRING 

LOW/REVERSE CLUTCH 

8 - PISTON 
9 - UR CLUTCH RETAINER 
10 - BLEED ORIFICE 

Three hydraulically applied multi-disc clutches are used to hold some planetary geartrain components stationary 
while the input clutches drive others. The 2C, 4C, and Low/Reverse clutches are considered holding clutches. The 
2C and 4C clutches are located in the 4C retainer/bulkhead (12). 

The Low/Reverse clutch is located at the rear of the transmission case. 
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OPERATION 

1 - U/D CLUTCH 
2 - OlD CLUTCH 
3 - REVERSE CLUTCH 

2C CLUTCH 

68RFE CLUTCH ORIENTATION 

4 - 4C CLUTCH 
5 - 2C CLUTCH 
6 - UR CLUTCH 

~2 
'----~--.. ~ ----,. 

______ :I 

81b8b28a 

The 2C clutch is hydraulically applied in second and sixth gears by pressurized fluid against the 2C piston. When 
the 2C clutch is applied, the reaction planetary carrier and reverse sun gear are held or grounded to the transmis
sion case. 

4C CLUTCH 
The 4C clutch is hydraulically applied in third and fifth gears by pressurized fluid against the 4C clutch piston. When 
the 4C clutch is applied, the reaction sun gear is held or grounded to the transmission case. 

LOW/REVERSE CLUTCH 
The Low/Reverse clutch is hydraulically applied in park, reverse, neutral, and first gear, only at low speeds, by pres
surized fluid against the Low/Reverse clutch piston. When the Low/Reverse clutch is applied, the input annulus 
assembly is held or grounded to the transmission case. 
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INPUT CLUTCH ASSEMBLY 

DESCRIPTION 

Input Clutch Assembly· Part 1 

1 - INPUT CLUTCH HUB 
2 - O-RING SEALS 
3· SEAL 
4 SNAP-RING 
5 SNAP-RING 
6 - UD BALANCE PISTON 
7 - SNAP-RING 
8 - UD PISTON 
9 - UD SPRING PACK 
10 - UD INNER DISC 

11 - UD CLUTCH 
12 - UD OUTER DISC 
13 - INPUT CLUTCH RETAINER 
14· SEAL 
15 - OD/REV PISTON 
16 • BELLEVILLE SPRING 
17 - SNAP-RING 
18 • SEAL RINGS 
19 - INPUT SHAFT 
20 - LUBRICATION CHECK VALVE AND SNAP-RING 

81acb48c 
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1 - THRUST BEARING NUMBER 3 
2 - 00 HUB/SHAFT 
3 - SNAP-RING (WAVE) 
4 - REV/DO PRESSURE PLATE 
5 - THRUST BEARING NUMBER 4 
6· SNAP-RING (FLAT) 
7 • REVERSE HUB/SHAFT 
8 - REVERSE CLUTCH 
9 - REVERSE REACTION PLATE 

Input Clutch Assembly - Part 2 

10 - SNAP-RING (SELECT) 
11 00 OUTER DISC 
12 00 INNER DISC 
13 - 00 CLUTCH 
14 - SNAP-RING (TAPERED) 
15 - UD/OD REACTION PLATE 
16 SNAp·RING (FLAT) 
17 - UO HUB/SHAFT 
18 - THRUST BEARING NUMBER 2 

21 - 1277 

81acb4al 

Three hydraulically applied input clutches are used to drive planetary components. The underdrive, overdrive, and 
reverse clutches are considered input clutches and are contained within the input clutch assembly. 

The input clutch assembly also contains: 

• Input shaft 
• Input hub 
• Clutch retainer 
• Underdrive piston 
• Overdrive/reverse piston 
• Overdrive hub 
• Underdrive hub 
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OPERATION 
The three input clutches are responsible for driving different components of the planetary geartraln. 

UNDER DRIVE CLUTCH 
The underdrive clutch is hydraulically applied in first, second, third, and fourth (direct) gears by pressurized fluid 
against the underdrive piston. When the underdrive clutch is applied, the underdrive hub drives the input sun gear. 

OVERDRIVE CLUTCH 
The overdrive clutch is hydraulically applied in fourth (direct), fifth, and sixth gears by pressurized fluid against the 
overdrive/reverse piston. When the overdrive clutch is applied, the overdrive hub drives the reverse carrier/input 
annulus assembly. 

REVERSE CLUTCH 
The reverse clutch is hydraulically applied in reverse gear by pressurized fluid against the overdrive/reverse piston. 
When the reverse clutch is applied, the reaction sun gear is driven. 

DISASSEMBLY 

~==~~~LJc==_==_==_==_====~_==_==_=_==_==_=_==_~.~_lL _____ ~l 

1 - UfD CLUTCH 
2 - OlD CLUTCH 
3 - REVERSE CLUTCH 

68RFE CLUTCH ORIENTATION 

4 - 4C CLUTCH 
5 - 2C CLUTCH 
6 - LJR CLUTCH 

L1-_. __ ".:..- _________ ~ 

81b8b28a 

NOTE: If the input clutch assembly is being reconditioned (clutch/seal replacement) or replaced, it is nec
essary to perform the Quick Learn Procedure using the scan tool (Refer to 8 - ELECTRICAUELECTRONIC 
CONTROL MODULESITRANSMISSION CONTROL MODULE - STANDARD PROCEDURE). 
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1 - THRUST BEARING NUMBER 3 
2 - 00 HUB/SHAFT 
3 - SNAP-RING (WAVE) 
4 - REv/OD PRESSURE PLATE 
5 - THRUST BEARING NUMBER 4 
6 - SNAP-RING (FLAT) 
7 - REVERSE HUB/SHAFT 
8 - REVERSE CLUTCH 
9 - REVERSE REACTION PLATE 

Input Clutch Assembly - Part 2 

10 - SNAP-RING (SELECT) 
11 - OD OUTER DISC 
12 - OD INNER DISC 
13 - OD CLUTCH 
14 - SNAP-RING (TAPERED) 
15 - UO/OO REACTION PLATE 
16 - SNAP-RING (FLAT) 
17 - UD HUB/SHAFT 
18 - THRUST BEARING NUMBER 2 

1. Remove the reverse reaction plate selective snap-ring (10) from the input clutch retainer. 

2. Remove the reverse reaction plate (9) from the input clutch retainer. 

3. Remove the reverse hub (7) and reverse clutch pack (8) from the input clutch retainer. 

4. Remove the number 4 thrust bearing (5) from the overdrive hub (2). 

5. Remove the overdrive hub (2) from the input clutch retainer. 

6. Remove the number 3 thrust bearing (1) from the underdrive hub (17). 

7. Remove the CD/reverse pressure plate snap-ring (6) from the from the CD/reverse piston. 
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8. Remove the CD/reverse pressure plate (4), overdrive clutch (13), and UD hub (17) from the input clutch retainer. 

9. Remove the number 2 thrust bearing (18) from the input clutch hub. 

10. Remove the overdrive clutch wave snap-ring (3) from the from the OD/reverse piston. 
11. Remove the UDIOD reaction plate tapered snap-ring (14) from the input clutch retainer. 

12. Remove the UDIOD reaction plate (15) from the input clutch retainer. 

13. Remove the UD/OD reaction plate flat snap-ring (16) from the input clutch retainer. 
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1 - INPUT CLUTCH HUB 
2 - O-RING SEALS 
3 - SEAL 
4 - SNAP-RING 
5 - SNAP-RING 
6 - UD BALANCE PISTON 
7 - SNAP-RING 
8 - UD PISTON 
9 - UD SPRING PACK 
10 - UD INNER DISC 

Input Clutch Assembly - Part 1 

11 - UD CLUTCH 
12 - UD OUTER DISC 
13 - INPUT CLUTCH RETAINER 
14 - SEAL 
15 - OD/REV PISTON 
16 - BELLEVILLE SPRING 
17 - SNAP-RING 
18 - SEAL RINGS 
19 - INPUT SHAFT 
20 - LUBRICATION CHECK VALVE AND SNAP-RING 

14. Remove the underdrive clutch pack (11) from the input clutch retainer (13). 

81acb48c 
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15. Using Spring Compressor 8251 (2) I compress 
the UD balance piston (3) and remove the snap
ring from the input clutch hub. 

80c()7426 
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1 - INPUT CLUTCH HUB 
2 - O-RING SEALS 
3 - SEAL 
4 - SNAP-RING 
5 - SNAP-RING 
6 - UD BALANCE PISTON 
7 - SNAP-RING 
8 - UD PISTON 
9 - UD SPRING PACK 
10 - UD INNER DISC 

Input Clutch Assembly - Part 1 

11 - UD CLUTCH 
12 - UD OUTER DISC 
13 - INPUT CLUTCH RETAINER 
14 - SEAL 
15 - OD/REV PISTON 
16 - BELLEVILLE SPRING 
17 - SNAP-RING 
18 - SEAL RINGS 
19 - INPUT SHAFT 
20 - LUBRICATION CHECK VALVE AND SNAP-RING 

16_ Remove the UD balance piston (6) and piston return spring (9) from the input clutch retainer (13). 

17. Remove the underdrive piston (8) from the input clutch retainer (13). 

81acb48c 

NOTE: Both the UD balance piston and the underdrive piston have seals molded onto them. If the seal is 
damaged, do not attempt to install a new seal onto the piston. The piston/seal must be replaced as an 
assembly. 

18. Remove the input clutch retainer tapered snap-ring (5). 

19. Separate input clutch retainer (13) from input clutch hub (1). 

20. Separate DO/reverse piston (15) from input clutch hub retainer (13). 
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21. Using Arbor Press (1) and tool 8349-1 (2) com
press the 00 / Reverse belleville spring just 
enough to remove the snap ring. 

22. Remove the belleville spring and snap ring from 
the 00 / Reverse piston (3). 

23. Remove all seals and o-rings from the input shaft 
and input hub. The o-rings on the input hub are 
color coded. Be sure to make note of which o-ring 
belongs in which location. 

81c06beO 
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ASSEMBLY 

1 - UfO CLUTCH 
2 - % CLUTCH 
3 - REVERSE CLUTCH 

68RFE CLUTCH ORIENTATION 

4 - 4C CLUTCH 
5 - 2C CLUTCH 
6 - UR CLUTCH 

NOTE: The 68RFE transmission does not use a number 7 thrust bearing. 

81b8b28a 
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1 - THRUST BEARING NO. 1 
2 - THRUST BEARING NO .2 
3 - THRUST BEARING NO.3 
4 - THRUST BEARING NO.4 
5 - THRUST BEARING NO.5 
6 - THRUST BEARING NO.6 

68 RFE CROSS SECTIONAL 

8 - THRUST BEARING NO.8 
9 - THRUST BEARING NO.9 
10 - THRUST BEARING NO. 10 
11 - THRUST BEARING NO. 11 
12 - THRUST BEARING NO. 12 
13 - OUTPUT SHAFT BEARING 

21 .. 1285 

81b8af73 

NOTE: When installing the OD I Reverse piston belleville spring, orientate it such that it contacts a new 
surface on the piston. 
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1. Install the belleville spring and snap ring loosely 
onto the 00 / Reverse piston (3). 

2. Using an Arbor Press (1) and tool 8349-1 (2) com
press the belleville spring just enough to install the 
snap ring. 

81c06beO 
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1 - INPUT CLUTCH HUB 
2 - O-RING SEALS 
3 - SEAL 
4 - SNAP-RING 
5 - SNAP-RING 
6 - UD BALANCE PISTON 
7 - SNAP-RING 
8 - UD PISTON 
9 - UD SPRING PACK 
10 UD INNER DISC 

Input Clutch Assembly - Part 1 

11 - UD CLUTCH 
12 - UD OUTER DISC 
13 - INPUT CLUTCH RETAINER 
14 - SEAL 
15· OD/REV PISTON 
16· BELLEVILLE SPRING 
17 - SNAP-RING 
18 • SEAL RINGS 
19 - INPUT SHAFT 
20 - LUBRICATION CHECK VALVE AND SNAP-RING 

21 . 1287 
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NOTE: Install all new seals and o .. rings onto the input shaft and input hub. The o-rings on the input hub are 
color coded. Be sure to install the correct o-ring in the correct location. 

3. Check the transmission lubrication check valve (20) located in the input shaft using shop air. The valve should 
only allow air flow in one direction. If the valve anows no air flow, or air f10w in both directionst the valve will need 
to be replaced. 

4. Lubricate all seals with Mopar® ATF +4, Automatic Transmission Fluid, prior to installation. 

5. Assemble the OD/reverse piston (15) onto the input clutch retainer (13). 

6. Assemble the input clutch retainer (13) onto the input cfutch hub (1). 

7. Install the input clutch retainer tapered snap-ring (5) with tapered side up onto the input clutch hub (1). 
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8. Install Piston Installer 8504-1 (1) into the input 
clutch retainer and onto the input clutch hub to 
guide the inner and outer underdrive piston seals 
into position. 

9. Install the underdrive piston into the input clutch 
retainer and over the input clutch hub. 

10. Install the UD balance piston return spring pack 
into the input clutch retainer. 

11. Install Piston Installer 8252 (1) into the input 
clutch retainer to guide the UD balance piston 
seal into position inside the underdrive piston. 

12. Install the UD balance piston (3) into the input 
clutch retainer and the underdrive piston. 

13. Using Spring Compressor 8251 (2). compress the 
UD return spring pack and secure the piston in 
place with the snap-ring. 

NOTE: The 68RFE UD clutch discs (both the inter
nal-and external-toothed discs) can now be identi
fied by the numbers "605/604" which are laser
burned into the friction material facing. Install an 
outer-toothed disc first then alternate inner and 
outer discs, ending with an inner-toothed disc on 
top, install all discs with the friction material fac
ing up. 

14. Install the underdrive clutch pack into the input 
clutch retainer. 

80cQ7427 

80007428 

BOcQ7426 
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1 - THRUST BEARING NUMBER 3 
2 - 00 HUB/SHAFT 
3 - SNAP-RING (WAVE) 
4 - REV/OD PRESSURE PLATE 
5 - THRUST BEARING NUMBER 4 
6 - SNAP-RING (FLAT) 
7 - REVERSE HUB/SHAFT 
8 - REVERSE CLUTCH 
9 - REVERSE REACTION PLATE 

Input Clutch Assembly - Part 2 

10 - SNAP-RING (SELECT) 
11 - 00 OUTER DISC 
12 - 00 INNER DISC 
13 - OD CLUTCH 
14 - SNAP-RING (TAPERED) 
15 - UD/OD REACTION PLATE 
16 - SNAP-RING (FLAT) 
17 - UD HUB/SHAFT 
18 - THRUST BEARING NUMBER 2 

21 . 1289 

B1acb4a1 

15. Install the UO / 00 reaction plate lower flat snap-ring (16). The correct snap-ring can be identified by the two 
tabbed ears. 

16. Install the UO / 00 reaction plate (15) into the input clutch retainer. The reaction plate is to be installed with the 
wide face down, and the narrow face up. 

17. Install the UD reaction plate upper tapered snap-ring (14) with tapered side up, and with both tips underneath 
the retainer lugs.' 
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18. Install the input clutch assembly into Input Clutch 
Pressure Fixture 8260A (2). 

19. Mount a dial indicator C-3339A (1) on the input 
clutch hub. Push down on the UD clutch discs 
and zero the indicator against the UD clutch 
discs. Apply 20 psi of air pressure to the UD 
clutch and record the dial indicator reading. Mea
sure and record UD clutch pack measurement in 
four (4) places, 90° apart. Take average of four 
measurements and compare with UD clutch pack 
clearance specification. The correct clutch clear
ance is 1.02-1.72 mm (0.040-0.068 in.). The reac
tion plate is not selective. If the clutch clearance 
is not within specification, replace the reaction 
plate along with all the friction and steel discs. 

8Oc07429 

80c07440 
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1 • THRUST BEARING NUMBER 3 
2 - 00 HUB/SHAFT 
3 - SNAP-RING (WAVE) 
4 - REV/OD PRESSURE PLATE 
5 - THRUST BEARING NUMBER 4 
6 - SNAP-RING (FLAT) 
7 - REVERSE HUB/SHAFT 
8 - REVERSE CLUTCH 
9 - REVERSE REACTION PLATE 

Input Clutch Assembly - Part 2 

10 - SNAP-RING (SELECT) 
11 - 00 OUTER DISC 
12 - 00 INNER DISC 
13 - 00 CLUTCH 
14 - SNAP-RING (TAPERED) 
15 - UO/OD REACTION PLATE 
16 - SNAP-RING (FLAT) 
17 - UD HUB/SHAFT 
18 - THRUST BEARING NUMBER 2 

21 - 1291 

81acb4a1 

20. Install the overdrive clutch pack (13) into the input clutch retainer. Install an outer toothed disc (11) first and 
then alternate inner disc (12) and outer discs, ending with a inner toothed disc (12) on top. Install all discs with 
the friction material facing up. 

21. Install the overdrive clutch wavy snap-ring (3) with the two tabbed ears into the GO/reverse piston. 

22. Install the GO/reverse pressure plate (4) into the input clutch retainer, with the stepped face down toward the 
00 clutch. 

23. Install the GO/reverse pressure plate flat snap-ring (6) into the GO/reverse piston. 
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24. Mount a dial indicator C-3339A (1) on the input 
clutch hub and zero the indicator against the 
DO/reverse pressure plate (2) .. Apply 20 psi of air 
pressure to the overdrive clutch and record the 
dial indicator reading. Measure and record 00 
clutch pack measurement in four (4) places, 90° 
apart. Take average of four measurements and 
compare with 00 clutch pack clearance specifica
tion. Verify that the clutch clearance is 0.75-1.61 
mm (0.030-0.063 in.). The DO/Reverse pressure 
plate is selective. If the clutch clearance is not 
within specification, select and install the proper 
pressure plate. 

NOTE: The 68RFE uses three (3) selective OD/Rev 
pressure plates. Two of the three plates have a 
numeric identification number and a stepped face. 

SELECTABLE END PLAY PRESSURE PLATES 

• Both faces flat, no identification number = .9.74 mm (0.383 in) , 
• One stepped face, identification number 1 = 8.90 mm (0.350 in. 
• One stepped face, identification number 2 = 9.34 mm (0.367 in.) 

• 
25. Install the reverse clutch pack into the input clutch 

retainer. 

26. Install the reverse reaction plate into the input 
clutch retainer. 

27. Install the reverse reaction plate selective snap
ring into the input clutch retainer. 

28. Mount a dial indicator to the assembly, push down 
on the clutch discs, pull up on the reaction plate 
to ensure the plate is property seated and zero 
the indicator against the reverse clutch discs (2). 
Apply 20 psi of air pressure to the reverse clutch 
and record the dial indicator reading. Measure 
and record Reverse clutch pack measurement in 
four (4) places, 90° apart. Take average of four 
measurements and compare with Reverse clutch 
pack clearance specification. The correct clutch 
clearance is 0.58-1.47 mm (0.023-0.058 in.). 
Adjust as necessary. Install the chosen snap-ring 
and re-measure to verify selection. 

NOTE: The 68RFE uses one of three (3) different selective snap rings. They are identified by the end cuts 
(either straight [square] cut or "butterfly" [S-curved] cut): 

SELECTABLE END PLAY SNAP RINGS 

• One Square End, One Buttery Fly End = 1.55 mm (0.061 in.) 
• Both Ends Square Cut = 1.85 mm (0.073 in) 
• Both Ends Buttery Fly Cut = 2.2 mm (0.087 in.) 

• 
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1 - THRUST BEARING NUMBER 3 
2 - 00 HUB/SHAFT 
3 - SNAP-RING (WAVE) 
4 - REV/OD PRESSURE PLATE 
5 - THRUST BEARING NUMBER 4 
6 - SNAP-RING (FLAT) 
7 - REVERSE HUB/SHAFT 
8 - REVERSE CLUTCH 
9 - REVERSE REACTION PLATE 

Input Clutch Assembly - Part 2 

10 - SNAP-RING (SELECT) 
11 - 00 OUTER DISC 
12 - 00 INNER DISC 
13 - 00 CLUTCH 
14 - SNAP-RING (TAPERED) 
15 - UD/OD REACTION PLATE 
16 - SNAP-RING (FLAT) 
17 - UD HUB/SHAFT 
18 - THRUST BEARING NUMBER 2 

29. Remove the reverse clutch pack (8) from the input clutch retainer. 

21 - 1293 

81acb4s1 

30. Install the number 2 thrust bearing (18) onto the underdrive hub (17) with outer race against the hub with petro
leum jelly. 

31. Install the underdrive hub (17) into the input clutch retainer. 

32. Install the number 3 thrust bearing (1) into the overdrive hub (2) with the outer race against the hub with petro-
leum jelly. 

33. Install the overdrive hub (2) into the input clutch retainer. 

34. Install the number 4 thrust bearing (5) into the reverse hub with outer race against the hub with petroleum jelly. 

35. Install the reverse hub (7) into the input clutch retainer. 

36. Install the complete reverse clutch pack (8). 

37. Install the reverse reaction plate (9) and snap-ring (10). 

38. Push up on reaction plate to allow reverse clutch to move freely. 
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SENSOR-SPEED 

DESCRIPTION 
The Input and Output Speed Sensors are two-wire magnetic pickup devices that generate AC signals as rotation 
occurs. They are mounted in the left side of the transmission case and are considered primary inputs to the Trans
mission Control Module (TCM). 

OPERATION 
The Input Speed Sensor provides information on how fast the input shaft is rotating. As the teeth of the input clutch 
hub pass by the sensor coil, an AC voltage is generated and sent to the TCM. The TCM interprets this information 
as input shaft rpm. 

The Output Speed Sensor generates an AC signal in a similar fashion, though its coil is excited by rotation of the 
park gear teeth. The TCM interprets this information as output shaft rpm. 

The TCM compares the input and output speed signals to determine the following: 

• Transmission gear ratio 
• Speed ratio error detection 

• CVI calculation 

The TCM also compares the input speed signal and the engine speed signal to determine the following: 

• Torque converter clutch slippage 
• Torque converter element speed ratio 

REMOVAL 
1. Raise vehicle. 

2. Place a suitable fluid catch pan under the transmis
sion. 

3. Remove the wiring connector from the input speed 
sensor (3). 

4. Remove the bolt holding the input speed sensor to 
the transmission case. 

5. Remove the input speed sensor (3) from the trans
mission case. 

801::07350 
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INSTALLATION 
1. Install the input speed sensor (3) into the transmis

sion case. 

2. Install the bolt to hold the input speed sensor (3) 
into the transmission case. Tighten the bolt to 12 
N·m (105 in.lbs.). 

3. Install the wiring connector onto the input speed 
sensor. 

4. Verify the transmission fluid level. Add fluid as nec
essary. 

5. Lower vehicle. 

8Oc07350 
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SPEED SENSOR 

DESCRIPTION 
The Input and Output Speed Sensors are two-wire magnetic pickup devices that generate AC signals as rotation 
occurs. They are mounted in the left side of the transmission case and are considered primary inputs to the Trans
mission Control Module (TCM). 

OPERATION 
The Input Speed Sensor provides information on how fast the input shaft is rotating. As the teeth of the input clutch 
hub pass by the sensor coil, an AC voltage is generated and sent to the TCM. The TCM interprets this information 
as input shaft rpm. 

The Output Speed Sensor generates an AC signal in a similar fashion, though its coil is excited by rotation of the 
park gear teeth. The TCM interprets this information as output shaft rpm. 

The TCM compares the input and output speed signals to determine the following: 

• Transmission gear ratio 
• Speed ratio error detection 
• cvr calculation 

The TCM also compares the input speed signal and the engine speed signal to determine the following: 

• Torque converter clutch slippage 
• Torque converter element speed ratio 

REMOVAL 
1. Raise vehicle. 

2. Place a suitable fluid catch pan under the transmis
sion. 

3. Remove the wiring connector from the output 
speed sensor (1). 

4. Remove the bolt holding the output speed sensor 
(1) to the transmission case. 

5. Remove the output speed sensor (1) from the 
transmission case. 

CD 

8Oc07350 
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INSTALLATION 
1. Install the output speed sensor (1) into the trans

mission case. 

2. Install the bolt to hold the output speed sensor (1) 
into the transmission case. Tighten the bolt to 12 
N·m (105 in.lbs.). 

3. Install the wiring connector onto the output speed 
sensor (1). 

4. Verify the transmission fluid level. Add fluid as nec
essary. 

5. Lower vehicle. 

CD 

8Oc07350 
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LINE PRESSURE (LP) SENSOR 

DESCRIPTION 
The TCM utilizes a closed-loop system to control transmission line pressure. The system contains a variable force 
style solenoid, the Pressure Control Solenoid, which is part of the pressure switch assembly. The solenoid is duty 
cycle controlled by the TCM to vent the unnecessary line pressure supplied by the oil pump back to the pump inlet. 
The system contains a Line Pressure Sensor, which is a direct input to the TCM. The line pressure sensor monitors 
the transmission line pressure and completes the feedback loop to the TCM. The TCM uses this information to 
adjust its control of the pressure control solenoid to achieve the desired line pressure. 

OPERATION 
The TCM calculates the desired line pressure based upon inputs from the transmission and engine. The TCM cal
culates the torque input to the transmission and uses that information as the primary input to the calculation. The 
line pressure is set to a predetermined value during shifts, to ensure consistent shift quality. During all other oper
ation, the desired line pressure value is adjusted based on torque level and other transmission requirements. 

REMOVAL 
1. Raise vehicle. 

2. Place a suitable fluid catch pan under the transmis
sion. 

3. Remove the wiring connector from the line pres
sure sensor (2). 

4. Remove the bolt holding the line pressure sensor 
(2) to the transmission case. 

5. Remove the line pressure sensor (2) from the 
transmission case. 

INSTALLATION 
1. Install the line pressure sensor (2) into the trans

mission case. 

2. Install the bolt to hold the line pressure sensor (2) 
into the transmission case. Tighten the bolt to 12 
N·m (105 in.lbs.). 

3. Install the wiring connector onto the line pressure 
sensor (2). 

4. Verify the transmission fluid level. Add fluid as nec
essary. 

5. Lower vehicle. 

CD 

u 

8Oc07350 

CD 

u 

8Oc07350 
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CLUTCH 

DISASSEMBLY 

1 - UfO CLUTCH 
2 - 010 CLUTCH 
3 - REVERSE CLUTCH 

68RFE CLUTCH ORIENTATION 

4 - 4C CLUTCH 
5 - 2C CLUTCH 
6 - UR CLUTCH 

81b8b28a 



21 • 1300 AUTOMATIC TRANSMISSION • 68RFE • SER,VICE'INFORMATION ------ DR 

1 • OVERRUNNING CLUTCH 
2· SNAP RING (SELECTIVE) 
3· REACTION PLATE 
4· DISC 
5 - PLATE 
6 - RETAINER 
7 - BELLEVILLE SPRING 

LOWIREVERSE CLUTCH 

8· PISTON 
9· UR CLUTCH RETAINER 
10 - BLEED ORIFICE 

1. Remove the low/reverse reaction plate flat snap-ring (2). 

2. Remove the reaction plate (3). 

3. Remove the low/reverse clutch (4.5) and the overrunning clutch (1) from the low/reverse clutch retainer (9). 

4. Separate the low/reverse clutch (4.5) from the overrunning clutch (1). 

NOTE: The ORC is no longer serviced, it is sold as an assembly only. Be certain that the outer race will 
rotate in one direction but not both relative to the inner race 

819453ae 
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5. Using Spring Compressor 8285 (2) and a suitable 
shop press (1). compress the low/reverse Belleville 
spring (3) and remove the split retaining ring hold· 
ing the Belleville spring into the low/reverse clutch 
retainer. 

6. Remove the low/reverse Belleville spring (3) and 
piston from the low/reverse clutch retainer. Use 20 
psi of air pressure to remove the piston if 
necessary. 

CLEANING 

80c07420 

Clean the overrunning clutch assembly. and low-reverse clutch retainer. Dry them with compressed air after clean
ing. 

INSPECTION 
Verify that the overrunning clutch assembly turns smoothly in one direction, and locks in the opposite direction. 
Verify that the oil feed holes in the inner race are not blocked by debris. 

Replace the LR clutch retainer if the piston bores or bushing surfaces are badly scored. worn or damaged. 
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ASSEMBLY 

68RFE CLUTCH ORIENTATION 

1 - UfO CLUTCH 
2 - 010 CLUTCH 
3 - REVERSE CLUTCH 

1. Check the bleed orifice to ensure that it is not 
plugged or restricted. 

2. Lubricate the seals with Mopar® ATF +4, Automatic 
Transmission Fluid, prior to installation. 

3. Install the low/reverse piston into the low/reverse 
clutch retainer. 

4. Position the low/reverse Belleville spring (3) on the 
low/reverse piston. 

5. Using Spring Compressor 8285 (2) and a suitable 
shop press (1), compress the low/reverse Belleville 
spring (3) and install the split retaining ring to hold 
the Belleville spring into the low/reverse clutch 
retainer. 

4 - 4C CLUTCH 
5 - 2C CLUTCH 
6· UR CLUTCH 

B1bBb28a 

80c07420 



DR ------AUTOMATIC TRANSMISSION - 68RFE .. SERVICE INFORMATION 21 .. 1303 

1 OVERRUNNING CLUTCH 
2· SNAP RING (SELECTIVE) 
3 - REACTION PLATE 
4 - DISC 
5 - PLATE 
6 - RETAINER 
7 BELLEVILLE SPRING 

LOWIREVERSE CLUTCH 

8 - PISTON 
9 - UR CLUTCH RETAINER 
10· BLEED ORIFICE 

NOTE: Install an outer-toothed disc first, then alternate inner and outer-toothed discs, ending with an inner
toothed disc. Install all the discs with the friction material facing up. 

6. Assemble and install the low/reverse clutch pack (4,5) into the low/reverse clutch retainer (9). 

7. 'nstall the low/reverse reaction plate (3) into the low/reverse clutch retainer (9). The reaction plate is directional 
and must be installed with the flat side down. 

8. Install the low/reverse clutch pack snap-ring (2). The snap-ring is selectable and should be chosen to give the 
correct clutch pack clearance. 

9. Measure the low/reverse clutch pack clearance and adjust as necessary. The correct clutch clearance is 1.18-
2.09 mm (0.046-0.082 in.). 

NOTE: When installing the overrunning clutch be certain the notched end of the external spline teeth faces 
upward. The ORC is properly seated when the inner spline stepped face is below the face of the LR clutch 
retainer hub. 

10. Install the overrunning clutch (1) into the low/reverse clutch retainer (9) making sure that the index splines are 
aligned with the retainer. 
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OIL PUMP 

DESCRIPTION 
The oil pump (2) is located at the front of the trans
mission inside the bell housing and behind the trans
mission front cover. 

The oil pump consists of two independent pumps. 

1 - PUMP HOUSING 
2 - DRIVE GEAR 
3 DRIVEN GEARS 

81aba450 

Oil Pump Gears 
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The oil pump also contains a number of valves. The 
converter clutch switch (3) and control valves (2), 
main regulator valve (5), and converter pressure limit 
valve (6) are all located in the oil pump valve body. 

Oil Pump Reaction Shaft 

1 - PUMP HOUSING 
2· OIL FILTER SEAL 
3 - SEAL RING (5) 

4 - REACTION SHAFT SUPPORT 
5 - PUMP VALVE BODY 

A filter seal (2), and a bolt on reaction shaft (4) complete the oil pump assembly. 

fJOb9a593 

808a2e46 
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OPERATION 

As the torque converter rotates, the converter hub rotates the oil pump drive gear. As the drive gear rotates both 
driven gears, a vacuum is created when the gear teeth come out of mesh. This suction draws fluid through the 
pump inlet from the oil pan. As the gear teeth come back into mesh, pressurized fluid is forced into the pump outlet 
and to the oil pump valves. 

At low speeds, both sides of the pump supply fluid to the transmission. As the speed of the torque converter 
increases, the flow from both sides increases until the flow from the primary side alone is sufficient to meet system 
demands. At this paint. the check valve located between the two pumps closes. The secondary side is shut down 
and the primary side supplies all the ftuid to the transmission. 

CONVERTER CLUTCH SWITCH VALVE 

The converter clutch switch valve is used to control the direction of oil flow to the torque converter. When the con
verter clutch is released (CC switch valve downshifted), hydraulic pressure is supplied to the front (OFF) side of the 
torque converter clutch. When the converter clutch is applied (CC switch valve upshifted), regulated oil pressure is 
supplied to the back (ON) side of the converter clutch. 

CONVERTER CLUTCH REGULATOR VALVE 
The converter clutch regulator valve is used to control the hydraulic pressure supplied to the back (ON) side of the 
torque converter clutch. 

TORQUE CONVERTER LIMIT VALVE 
The torque converter limit valve serves to limit the maximum pressure supplied to the front side of the torque con
verter clutch. 

STANDARD PROCEDURE - OIL PUMP VOLUME CHECK 
Measuring the oil pump output volume will determine if sufficient oil flow to the transmission oil cooler exists, and 
whether or not an internal transmission failure is present. 

Verify that the transmission fluid is at the proper level. Refer to the Fluid Level Check procedure in this section. If 
necessary, fill the transmission to the proper level with Mopar® ATF +4, Automatic Transmission Fluid. 

1. Disconnect the To cooler line at the cooler inlet and place a collecting container under the disconnected line. 

2. Plug the inlet to the oil cooler. 

CAUTION: With the fluid set at the proper level, fluid collection should not exceed (1) quart or internal dam
age to the transmission may occur. 

3. Run the engine at 1800 rpm, with the shift selector in neutral. Verify that the transmission fluid temperature is 
below 104.5° C (2200 F) for this test. 

4. If one quart of transmission fluid is collected in the container in 30 seconds or less, oil pump flow volume is 
within acceptable limits. If fluid flow is intermittent, or it takes more than 30 seconds to collect one quart of fluid, 
refer to the Hydraulic Pressure tests in this section for further diagnosis. 

5. Unplug the oil cooler inlet. 

6. Re-connect the To cooler line to the transmission cooler inlet. 

7. Refill the transmission to proper level. 
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DISASSEMBLY 

81999124 

1. Remove the bolts holding the reaction shaft support (4) to the oil pump. 

2. Remove the reaction shaft support (4) from the oil pump. 

3. Remove all bolts holding the oil pump halves together. 

4. Using suitable prying tools, separate the oil pump sections by inserting the tools in the supplied areas and prying 
the halves apart. 

NOTE: The oil pump halves are aligned to each other through the use of two dowels. Be sure to pry upward 
evenly to prevent damage to the oil pump components. 

80883045 
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5. Remove the screws (7) holding the separator plate (1) onto the oil pump housing (4). 

6. Remove the separator plate (1) from the oil pump housing (4). 

7. Mark all gears for location. The gears are select fit and if the oil pump is to be reused, the gears must be 
returned to the'lr original locations. 

8. Remove the oil pump flapper valve (3) from its pocket in the pump housing. 

9. Remove the oil pump gears (2, 6) from the oil pump housing (4). 

10. Remove the oil pump valve retainers (1) and 
associated valve (2) and spring one at a time. 
Mark the combination of components as a group 
and tag them as to the location from which they 
were removed. 

11. Remove the TIC regulator valve (1), TIC limit 
valve (2), and main regulator valve (3). 

80c07422 
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CLEANING 
Clean pump and support components with solvent and dry them with compressed air. 

INSPECTION 
Check condition of the seal rings and bushing sleeve on the reaction shaft support. The seal rings do not need to 
be replaced unless crackedl broken, or severely worn. 

Inspect the pump and support components. Replace the pump or support if the seal ring grooves or machined sur
faces are worn, scored, pitted, or damaged. Replace the pump gears if pitted. worn, chipped, or damaged. 

Inspect the pump reaction shaft support bushings. Replace either bushing only if heavily worn, scored or damaged. 
It is not necessary to replace the bushings unless they are actually damaged. 

Inspect the valves and plugs for scratches, burrs, nicks, or scores. Minor surface scratches on steel valves and 
plugs can be removed with crocus cloth but do not round off the edges of the valve or plug lands. Maintaining 
sharpness of these edges is vitally important. The edges prevent foreign matter from lodging between the valves 
and plugs and the bore. 

Inspect all the valve and plug bores in the oil pump valve body. Use a penlight to view the bore interiors. Replace 
the oil pump if any bores are distorted or scored. Inspect all of the valve springs. The springs must be free of 
distortion, warpage or broken coils. 

Trial fit each valve and plug in its bore to check freedom of operation. When clean and dry, the valves and plugs 
should drop freely into the bores. Tip the pump valve body back and forth and check to see that each valve slides 
freely in its bore under its own weight (without pushing or prying). 

ASSEMBLY 

NOTE: Clean and inspect all components. Make sure that all passages are thoroughly cleaned and are free 
from dirt or debris. Make sure that all valves move freely in their proper bore. Make sure that all gear pock
ets and bushings are free from excessive wear and scoring. Replace the oil pump if any excessive wear or 
scoring is found. 

1. Lubricate the oil pump valves with Mopar® ATF +4 
and install the valve (2), spring. and retainer (1) 
into the appropriate oil pump valve body (3) bore. 
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2. Install the TIC regulator valve (1). TIC limit valve 
(2), and main regulator valve (3). 

80c07422 

NOTE: The pump separator plate is heat treated and therefore may exhibit a blue color or other discolora
tion in some areas. This is normal. 

808a3045 

3. Coat the gears (2, 6) with Mopar® ATF +4 and install into their original locations. 



DR ------ AUTOMATIC TRANSMISSION· 68RFE - SERVICE INFORMATION 21· 1311 

4. Place the oil pump flapper valve (3) into its pocket in the pump housing, with the rounded edges facing down. 
5. Place the separator plate (1) onto the oil pump housing (4). 

6. Install the screws (7) to hold the separator plate (1) onto the oil pump housing (4). Tighten the screws to 4.5 N·m 
(40 in.lbs.). 

81999f24 

7. Position the oil pump valve body (5) onto the locating dowels. 

8. Seat the two oil pump halves together and install all bolts finger tight. 

9. Torque all bolts down slowly starting in the center and working outward. The correct torque is 4.5 N·m (40 
in.lbs.). 

10. Verify that the oil pump gears rotate freely and smoothly. 
11. Position the reaction shaft support (4) onto the oil pump valve body (5). 

12. Instan and torque the bolts to hold the reaction shaft support (4) to the oil pump valve body (5). The correct 
torque is 12 N·m (105 in.lbs.). 



21 - 1312 AUTOMATIC TRANSMISSION - 68RFE - SERVICE INFORMATION ------ DR 

OVERDRIVE SWITCH 

DESCRIPTION 
The Tow/Haul and Auto-6 Electronic Range Select 
(ERS) switches are located in the shift lever arm. The 
switches are momentary contact devices that signal 
the PCM to toggle current status of the Tow/Haul func
tion and adjust the ERS maximum allowed gear 
range. 

OPERATION 
At key-on, normal operation is provided. Pressing the switch enables Tow/Haul mode and the Tow/Haul lamp will be 
illuminated. In Tow/Haul mode, 4-5 upshifts are delayed. Shifts into 5th and 6th gear are still allowed under steady 
cruise conditions. Closed throttle downshifts (for improved engine braking) may occur during steady braking maneu
vers .. Pressing the switch a second time restores normal operation. Normal operation is always the default at start
up; the switch must be pressed after each key start if Tow/Haul mode is desired. 

The Electronic Range Select (ERS) allows the selection of the desired top gear, when the shifter is in the D (Drive) 
position. For example, if ERS 3rd is selected, the transmission will never shift above 3rd gear, but can down shift 
into 2nd or 1 st when needed. 
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PLANETARY GEARTRAIN 

DESCRIPTION 

NOTE: The 68RFE transmission does not use a number 7 thrust bearing. 

1 - THRUST BEARING NO.1 
2· THRUST BEARING NO.2 
3 - THRUST BEARING NO.3 
4 - THRUST BEARING NO.4 
5 - THRUST BEARING NO.5 
6 • THRUST BEARING NO.6 

68 RFE CROSS SECTIONAL 

8 . THRUST BEARING NO.8 
9 • THRUST BEARING NO.9 
10 - THRUST BEARING NO.1 0 
11 - THRUST BEARING NO. 11 
12 - THRUST BEARING NO. 12 
13 - OUTPUT SHAFT BEARING 

81b8at73 
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Remove Reaction Annulus and Carrier 

1 • THRUST BEARING NUMBER 6 
2 - OUTPUT END PLAY THRUST PLATE (SELECTIVE) 
3 - 4C CLUTCH HUB I REACTION SUN GEAR 
4 - THRUST BEARING NUMBER 8 

5 - REACTION PLANETARY CARRIER 
6 - THRUST BEARING NUMBER 9 

The planetary geartrain is located behind the 2C/4C retainer/bulkhead, toward the rear of the transmission. The 
planetary geartrain consists of two primary assemblies: 

• Reaction (3,5). 
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REVERSE CARRIER 

1. 5. INPUT SUN GEAR 
SNAP 
RING 
2. 6. NUMBER 11 BEARING (CAPTURED) 
NUMBER 
NINE 
BEARING 
3. 7. INPUT PLANETARY CARRIER 
REVERSE 
PLANETARY 
CARRIER 
4. 8. INPUT ANNULUS GEAR 
THRUST 
BEARING 
NUMBER 
10 

• Reverse (2) . 
• Input (4, 5, 6). 

OPERATION 

REACTION PLANETARY GEAR SET 
The reaction planetary carrier and reverse sun gear are a single component which is held by the 2C clutch when 
required. The sun gear is retained on the reaction carrier hub by a hidden snap ring and can not be removed. The 
reaction sun gear is a stand alone component that can be driven by the reverse clutch or held by the 4C clutch. The 
reaction annulus is welded to the reverse planetary carrier. 

REVERSE PLANETARY GEAR SET 
The reverse planetary gear set is the middle of the three planetary sets. The reverse planetary carrier can be driven 
by the overdrive clutch as required. The reverse planetary carrier is welded to the reaction annulus gear and splined 
to the input annulus gear, which can be held by the low!reverse clutch. The reverse annulus gear, input planetary 
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carrier, and output shaft are all one piece. The reverse annulus gear is retained on the input carrier flange by a 
hidden snap ring and can not be disassembled. 

INPUT PLANETARY GEAR SET 
The input sun gear of the input planetary gear set is driven by the underdrive clutch. The number 11 thrust bearing 
is captive underneath the pinion gears and therefore cannot be removed. 

DISASSEMBLY 

NOTE: The 68RFE transmission does not use a number 7 thrust b~aring. 

1 - THRUST BEARING NO.1 
2 - THRUST BEARING NO .2 
3 - THRUST BEARING NO.3 
4 - THRUST BEARING NO.4 
5 - THRUST BEARING NO.5 
6 - THRUST BEARING NO.6 

6 8 9 10 

68RFE CROSS SECTIONAL 

8 - THRUST BEARING NO.8 
9 - THRUST BEARING NO.9 
10 - THRUST BEARING NO. 10 
11 - THRUST BEARING NO. 11 
12 - THRUST BEARING NO. 12 
13 - OUTPUT SHAFT BEARING 

13 

---- ---------. 

i~ 
.,~ 

.<----__ -...1 i \. 
"---------------l 

c=---:;[.r---

__________ ________ L 
81b8af73 

NOTE: The number 11 thrust bearing is captured under the input planetary carrier pinion gears and is not 
serviceable. 
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REVERSE CARRIER 

1. SNAP RING 5. INPUT SUN GEAR 
2. NUMBER NINE BEARING 6. NUMBER 11 BEARING (CAPTURED) 
3. REVERSE PLANETARY CARRIER 7. INPUT PLANETARY CARRIER 
4. THRUST BEARING NUMBER 10 8. INPUT ANNULUS GEAR 

1. Remove the snap-ring (1) holding the input annulus (6) onto the input carrier (5). 

2. Remove the input annulus (8) from the input carrier (7). 

3. Remove the number 9 thrust bearing from the reverse planetary carrier (6). 

4. Remove the reverse planetary gear carrier (2). 

5. Remove the number 10 thrust bearing (3) from the input sun gear (4). 

6. Remove the input sun gear (4) from the input carrier (5). 
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CLEANING 
Clean the planetary components in solvent and dry them with compressed air. 

INSPECTION 
Inspect each planetary carrier assembly for damage. Check that each pinion gear rotates freely and smoothly on its 
shaft. Check that the fixed thrust washer on each side of each pinion gear is in place. Check that the outer ends of 
the pinion shafts are not discolored from overheating. Replace the carrier assembly if jammed or sticky pinion gears, 
spun or missing fixed washers, or blackened pinion shafts are found. 

Check sun gear and annulus gear condition. Replace components as necessary if damaged or if any bushings are 
scored or worn. The bushings are not serviceable. Replace the driving shell if worn, cracked or damaged. 

Replace the output shaft if the machined surfaces are scored, pitted, or damaged in any way. Also replace the shaft 
if the splines are damaged, or exhibits cracks at any location. 

ASSEMBLY 

NOTE: The 68RFE transmission does not use a number 7 thrust bearing. 

1 - THRUST BEARING NO.1 
2 - THRUST BEARING NO .2 
3 - THRUST BEARING NO.3 
4 - THRUST BEARING NO.4 
5 - THRUST BEARING NO.5 
6 - THRUST BEARING NO.6 

68 RFE CROSS SECTIONAL 

8 - THRUST BEARING NO.8 
9 - THRUST BEARING NO.9 
10 - THRUST BEARING NO. 10 
11 - THRUST BEARING NO. 11 
12 - THRUST BEARING NO. 12 
13 - OUTPUT SHAFT BEARING 

81b8af73 

NOTE: The number 11 thrust bearing is captured under the input planetary carrier pinion gears and is not 
serviceable. 
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REVERSE CARRIER NEW 

1. SNAP RING 5. INPUT SUN GEAR 
2. NUMBER NINE BEARING 6. NUMBER 11 BEARING (CAPTURED) 
3. REVERSE PLANETARY CARRIER 7. INPUT PLANETARY CARRIER 
4. THRUST BEARING NUMBER 10 8. INPUT ANNULUS GEAR 

NOTE: Clean and inspect all components. Replace any components which show evidence of excessive wear 
or scoring. 

1. Install the input sun gear (5) into the input planetary carrier (7). 

2. Install the number 10 thrust bearing (4) onto the input sun gear (5) with the inner race toward the gear. 

3. Install the number nine thrust bearing (2) onto the face of the reverse planetary carrier (3) with the inner race 
toward the carrier and the tabs facing upward. 

4. Install the reverse planetary gear carrier (3) into the input planetary carrier (7). 

5. Install the input annulus gear (8) onto the input planetary carrier (7). 

6. Install the snap-ring (1) to hold the input annulus gear (8) into the input carrier (7). 
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SHIFT MECHANISM 

DESCRIPTION 
The gear shift mechanism provides four shift positions which are: 

• Park (P) 
• Reverse (R) 
• Neutral (N) 
• Drive (D) 

OPERATION 
Drive range provides underdrive FIRST, SECOND and THIRD gears, direct FOURTH gear and overdrive FIFTH and 
SIXTH gears. The shift into overdrive FIFTH and SIXTH gear occurs only after the transmission has completed the 
shift into FOURTH gear. No other movement of the shift mechanism is required to complete the 4-5 or 5-6 gear 
shifts. 

The FOURTH and FIFTH gear upshift occurs automatically unless the Tow/Haul mode is enabled. 

Upshifts into both overdrive gears, FIFTH and SIXTH, will be delayed when the transmission fluid temperature is 
below 4.5 0 C (400 F) or above 115.50 C (2400 F). 
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VALVE-SOLENOID SWITCH 

DESCRIPTION 
The Solenoid Switch Valve (SSV) is located in the main valve body and directs the output from the UR-TCC sole
noid to either the UR clutch or the TCC control valves 

OPERATION 
The Solenoid Switch Valve directs the output pressure from the LR-Tee solenoid. In 1 st gear, the SSV will be in the 
downshifted position, thus directing fluid to the UR clutch circuit. In all other gears, the solenoid switch valve will be 
in the upshifted position and directs the fluid to the torque converter clutch (Tee) switch valve and TeC regulator 
valve. 

When shifting into 1st gear, a special hydraulic sequence is pertormed to ensure SSV movement into the down
shifted position. The UR pressure switch is monitored to confirm SSV movement. If the movement is not confirmed 
(the UR pressure switch does not close), 2nd gear is substituted for 1 st. A DTC will be set after three unsuccessful 
attempts are made to get into 1 st gear in one given key start. 
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CONVERTER· TORQUE 

DESCRIPTION 
The torque converter is a hydraulic device that cou
ples the engine crankshaft to the transmission. The 
torque converter consists of an outer shell with an 
internal turbine (1), a stator (2), an overrunning clutch, 
an impeller (5), and an electronically applied converter 
clutch (6). The converter clutch p~ovides reduced 
engine speed and greater fuel economy when 
engaged. Clutch engagement also provides reduced 
transmission fluid temperatures. The torque converter 
hub (3) drives the transmission oil (fluid)' pump and 
contains an o-ring seal (4) to better control oil flow. 

The torque converter is a sealed, welded unit that is 
not repairable and is serviced as an assembly. 

CAUTION: The torque converter must be replaced 
if a transmission failure resulted In large amounts 
of metal or fiber contamination in the fluid. 
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IMPELLER 

® 

IMPELLER VANE 
CONSTRUCTION 

AND CURVATURE 

BObfe26a 

The impeller is an integral part of the converter housing. The impeller consists of curved blades placed radially 
along the inside of the housing on the transmission side of the converter. As the converter housing is rotated by the 
engine, so is the impeller, because they are one and the same and are the driving members of the system. 
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TURBINE 

BLADE CONSTRUCTION 

SObfe26b 

The turbine is the output, or driven, member of the converter. The turbine is mounted within the housing opposite 
the impeller, but is not attached to the housing. The input shaft is inserted through the center of the impeller and 
splined into the turbine. The design of the turbine is similar to the impeller, except the blades of the turbine are 
curved in the opposite direction. 

STATOR 
The stator assembly is mounted on a stationary shaft 
which is an integral part of the oil pump. The stator (1) 
is located between the impeller (2) and the turbine (4) 
within the torque converter case. 

8Obfe26d 
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The stator contains an over-running clutch (1-4). which 
allows the stator to rotate only in a clockwise direction. 
When the stator is locked against the over-running 
clutch, the torque multiplication feature of the torque 
converter is operational. 

TORQUE CONVERTER CLUTCH (TCC) 
The TCC was installed to improve the efficiency of the 
torque converter that is lost to the slippage of the fluid 
coupling. Although the fluid coupling provides smooth, 
shock-free power transfer, it is natural for all fluid cou
plings to slip. If the impeller (3) and turbine (5) were 
mechanically locked together, a zero slippage condi
tion could be obtained. A hydraulic piston (6) with fric
tion material (7) was added to the turbine assembly 
(5) to provide this mechanical lock-up. 

In order to reduce heat build-up in the transmission 
and buffer the powertrain against torsional vibrations, 
the TCM can duty cycle the UR-CC Solenoid to 
achieve a smooth application of the torque converter 
clutch. This function, referred to as Electronically Mod
ulated Converter Clutch (EMCC) can occur at various 
times depending on the following variables: 

• Shift lever position 

• Current gear range 
• Transmission fluid temperature 
• Engine coolant temperature 

• Input speed 
• Throttle angle 
• Engine speed 

OPERATION 

314 VIEW FROM ENGINE 
SIDE OF STATOR SHOWING 

VANE CURVATURE 

VIEW FROM ENGINE SIDE 
BObfe26c: 

80870b2f 

The converter impeller (driving member), which is integral to the converter housing and bolted to the engine drive 
plate, rotates at engine speed. The converter turbine (driven member), which reacts from fluid pressure generated 
by the impeller, rotates and turns the transmission input shaft. 
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TURBINE 

TORQUE CONVERTER 
CLUTCH RELEASED 

TORQUE CONVERTER 
CLUTCH APPLIED 

BObfe276 

As the fluid that was put into motion by the impeller blades strikes the blades of the turbine, some of the energy and 
rotational force is transferred into the turbine and the input shaft. This causes both of them (turbine and input shaft) 
to rotate in a clockwise direction following the impeller. As the fluid is leaving the trailing edges of the turbine's 
blades it continues in a "hindering" direction back toward the impeller. If the fluid is not redirected before it strikes 
the impeller, it will strike the impeller in such a direction that it would tend to slow it down. 

STATOR 
Torque multiplication is achieved by locking the stator's over-running clutch to its shaft. Under stall conditions (the 
turbine is stationary), the oil leaving the turbine blades strikes the face of the stator blades and tries to rotate them 
in a counterclockwise direction. When this happens the over-running clutch of the stator locks and holds the stator 
from rotating. With the stator locked, the oil strikes the stator blades and is redirected into a "helping" direction 
before it enters the impeller. This circulation of oil from impeller to turbine, turbine to stator, and stator to impeller, 
can produce a maximum torque multiplication of about 1.75:1. As the turbine begins to match the speed of the 
impeller, the fluid that was hitting the stator in such as way as to cause it to lock-up is no longer doing so. In this 
condition of operation, the stator begins to free wheel and the converter acts as a fluid coupling. 

TORQUE CONVERTER CLUTCH (TCC) 
In a standard torque converter, the impeller and tur
bine are rotating at about the same speed and the 
stator is freewheeling, providing no torque multiplica
tion. By applying the turbine's piston and friction mate
rial to the front cover, a total converter engagement 
can be obtained. The result of this engagement is a 
direct 1:1 mechanical link between the engine and the 
transmission. 

The clutch can be engaged in all gear ranges except 
first depending on the Tow/Haul and ERS status. In 
normal operation, the clutch will engage after the shift 
to fourth gear. If the Tow/Haul mode is enabled, the 
cl utch will engage after the shift to third (direct) gear. 

The TCM controls the torque converter clutch via the 
UR-CC Solenoid. There are four TCC operational modes: 

• No EMCC 

FLOW IS 
MORE 

NEARLY 
STRAIGHT 
THROUGH 
(ANGLE IS 

LESS) 

8Obfe26e 
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• Partial EMCC 
• Full EMCC 
• Gradual EMCC Release 

NO EMCC 

Under No EMCC conditions, the UR Solenoid is OFF. There are several conditions that can result in NO EMCC 
operations. No EMCC can be initiated due to a fault in the transmission or because the TCM does not see the need 
for EMCC under current driving conditions. 

PARTIAL EMCC 

Partial EMCC operation modulates the UR Solenoid (duty cycle) to obtain partial torque converter clutch application. 
Partial EMCC operation is maintained until Full EMCC is called for and actuated. During Partial EMCC some slip 
does occur. Partial EMCC will usually occur at low speeds, low load and light throttle situations. 

FULL EMCC 

During Full EMCC operation, the TCM increases the UR Solenoid duty cycle to full ON after Partial EMCC control 
brings the engine speed within the desired slip range of transmission input speed relative to engine rpm. 

GRADUAL EMCC RELEASE 

This operation is to soften the change from Full or Partial EMCC to No EMCC. This is done at mid-throttle by slowly 
decreasing the UR Solenoid duty cycle. 

REMOVAL 
1. Remove transmission and torque converter from vehicle. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTO

MATIC - 68RFE - REMOVAL) 

2. Place a suitable drain pan under the converter housing end of the transmission. 

CAUTION: Verify that transmission is secure on the lifting device or work surface, the center of gravity of 
the transmission will shift when the torque converter is removed creating an unstable condition. The torque 
converter is a heavy unit. Use caution when separating the torque converter from the transmission. 

3. Pull the torque converter forward until the center hub clears the oil pump seal. 

4. Separate the torque converter from the transmission. 

INSTALLATION 

NOTE: Check converter hub and drive flats for 
sharp edges, burrs, scratches, or nicks. Polish the 
hub and flats with 800/1000 grit paper or crocus 
cloth if necessary. Verify that the converter hub 
o-ring is properly installed and is free from debris. 
The hub must be smooth to avoid damaging the 
pump seal at installation. 

1. Lubricate oil pump seal lip with transmission fluid. 

2. Place torque converter in position on transmission. 

CAUTION: Do not damage oil pump seal or con
verter hub o-ring while inserting torque converter 
into the front of the transmission. 

3. Align torque converter to oil pump seal opening. 

4. Insert torque converter hub into oil pump. 
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5. While pushing torque converter inward, rotate converter until converter is fully seated in the oU pump gears. 

6. Check converter seating with a scale (1) and straightedge (2). Surface of converter lugs should be at least 25 
mm (1 in.) to rear of straightedge when converter is fully seated. 

7. If necessary, temporarily secure converter with C-clamp attached to the converter housing. 

8. Install the transmission in the vehicle. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC - 68RFE -
INSTALLATION) 

9. Fill the transmission with the recommended fluid. 
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SENSOR-TRANSMISSION RANGE 

DESCRIPTION 
The Transmission Range Sensor (TRS) is part of the solenoid module, which is mounted to the top of the valve 
body inside the transmission. 

The Transmission Range Sensor (TRS) has five switch contact pins that: 
• Determine shift lever position 
• Supply ground to the Starter Relay in Park and Neutral only. 

The TRS also has an integrated temperature sensor (thermistor) that communicates transmission temperature to the 
TCM and PCM. 

OPERATION 
The Transmission Range Sensor (TRS) communicates shift lever position to the TCM as a combination of open and 
closed switches. Each shift lever position has an assigned combination of switch states (open/closed) that the TCM 
receives from four sense circuits. The TCM interprets this information and determines the appropriate transmission 
gear position and shift schedule. 

There are many possible combinations of open and closed switches (codes). Five of these possible codes corre
spond to valid gear position, there are two codes for the neutral position and three are recognized as "between 
gear" codes. This results in many codes which should never occur. These are called "invalid" codes. An invalid 
code will result in a DTC, and the TCM will then determine the shift lever position based on pressure switch data. 
This allows reasonably normal transmission operation with a TRS failure. 

GEAR C5 C4 C3 C2 C1 

Park CL OP OP CL CL 

Temp 1 CL OP OP CL OP 

Reverse OP OP OP CL OP 

Temp 2 OP OP CL CL OP 

Neutral 1 OP OP CL CL CL 

Neutral 2 OP CL CL Cl CL 

Temp 3 OP CL CL CL OP 

Drive OP CL CL OP OP 
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SOLENOID-TRANSITRS ASSY 

DESCRIPTION 
The transmission solenoidlTRS assembly is internal to 
the transmission and mounted on the valve body 
assembly . The assembly consists of six solenoids 
that control hydraulic pressure to the six friction ele
ments (transmission clutches), and the torque con
verter clutch. The pressure control solenoid is located 
on the side of the solenoidITRS assembly. The sole
noidfTRS assembly also contains the Transmission 
Range Sensor (TRS) and five pressure switches that 
feed information to the TCM. 

OPERATION 

SOLENOIDS 
Solenoids are used to control the UR, 2C, 4C, OD, and UD friction elements. The reverse clutch is controlled by 
line pressure and the position of the manual valve in the valve body. All the solenoids are contained within the 
Solenoid and Pressure Switch Assembly. The solenoid and pressure switch assembly contains one additional sole~ 
noid, Multi-Select (MS), which serves primarily to provide 3rd gear and reverse limp-in operation. 

The TCM energizes or operates the solenoids individually by grounding the return wire of the solenoid as necessary. 
When a solenoid is energized, the solenoid valve shifts, and a fluid passage is opened or closed (vented or 
applied). depending on its default operating state. The result is an apply or release of a frictional element. 

The MS and UD solenoids are normally applied to allow transmission limp-in in the event of an electrical failure. 

The continuity of the solenoids and circuits are periodically tested. Each solenoid is turned on or off depending on 
its current state. An inductive spike should be detected by the TCM during this test. If no spike is detected, the 
circuit is tested again to verify the failure. In addition to the periodiC testing. the solenoid circuits are tested if a 
speed ratio or pressure switch error occurs. 

PRESSURE SWITCHES 
The TCM relies on five pressure switches to monitor fluid pressure in the UR, 2C, 4C, UD. and 00 hydraulic cir
cuits. The primary purpose of these switches is to help the TCM detect when clutch circuit hydraulic failures occur. 
The switches close at 23 psi and open at 11 psi, and simply indicate whether or not pressure exists. The switches 
are continuously monitored by the TCM for the correct states (open or closed) in each gear as shown in the fol
lowing charts and 

68RFE PRESSURE SWITCH STATES 

GEAR ERS UR 2C 4C UD 00 
R DISPLAY OP OP OP OP OP 

PIN CL OP OP OP OP 

1ST 1 CL* OP OP CL OP 

2ND 2 OP CL OP CL OP 

3RD 3 OP OP CL CL OP 
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4TH 

5TH 

6TH 

4 

5 

6 

OP 
OP 
OP 

OP 
OP 
CL 

OP 
CL 
OP 

"'UR is closed if output speed is below 100 rpm in Drive. 

CL 
OP 
CL 

CL 
CL 
CL 

A Diagnostic Trouble Code (DTC) will set if the TCM senses any switch open or closed at the wrong time in a given 
gear. 

REMOVAL 

NOTE: If the Transmission SolenoidrrRS Assembly is being replaced, the Quick Learn Procedure must be 
performed. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULESITRANSMISSION CONTROL MOD
ULE .. STANDARD PROCEDURE) 

1. Remove the valve body from the transmission. 

2. Remove the bolts (1) holding the transmission sole
noidfTRS assembly onto the valve body. 

3. Separate the transmission solenoidn"RS assembly 
from the valve body. 

CD 

f 

80c07445 
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INSTALLATION 
1. Place TRS selector plate in the PARK position. 

2. Position the transmission solenoidfTRS assembly 
onto the valve body. Be sure that both alignment 
dowels are fully seated in the valve body and that 
the TRS switch contacts are proper1y positioned in 
the selector plate 

3. Install the bolts (1) to hold the transmission sole
noidfTRS assembly onto the valve body. 

4. Tighten the solenoid assembly screws adjacent to 
the arrows cast into the bottom of the valve body 
first. Tighten the screws to 6 N·m (50 in.lbs.). 

5. Tighten the remainder of the solenoid assembly 
screws to 6 N·m (50 in.lbs.). 

6. Install the valve body into the transmission. 

80007445 
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SENSOR·-rRANS TEMP 

DESCRIPTION 
The transmission temperature sensor is a thermistor that is integral to the Transmission Range Sensor (TRS). 

OPERATION 
The transmission temperature sensor is used by the TCM to sense the temperature of the fluid in the sump. Since 
fluid temperature can affect transmission shift quality and convertor lock up, the TCM requires this information to 
determine which shift schedule to operate in. 

Calculated Temperature 
A failure in the temperature sensor or circuit will result in calculated temperature being substituted for actual tem
perature. Calculated temperature is a predicted fluid temperature which is calculated from a combination of inputs: 

• Battery (ambient) temperature 
• Engine coolant temperature 
• In-gear run time since start-up 
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BODY-VALVE 

DESCRIPTION 

808a.2eS4 

The valve body consists of a cast aluminum valve body, a separator plate, and a transfer plate. The valve body 
contains valves and check balls that control fluid delivery to the torque converter clutch and frictional clutches. The 
valve body contains the following components: 

• Solenoid switch valve 
• Manual valve 
• Lowlreverse shuttle valve 
• 5 Accumulators 
• 7 check balls 

#7 #5 

8Oc072f1 
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OPERATION 

NOTE: Refer to the Hydraulic Schematics for a visual aid in determining valve location, operation and 
design. 

SOLENOID SWITCH VALVE 
The Solenoid Switch Valve (SSV) controls the direction of the transmission fluid when the UR-TCC solenoid is ener
gized. 

The Solenoid Switch Valve controls line pressure from the LR-TCC solenoid. In 1 st gear, the SSV will be in the 
downshifted position, thus directing fluid to the UR clutch circuit. In all other gears, the solenoid switch valve will be 
in the upshifted position and directs the fluid into the torque converter clutch (TCC) circuit. 

When shifting into 1 st gear, a special hydraulic sequence is performed to ensure SSV movement into the down
shifted position. The UR pressure switch is monitored to confirm SSV movement. If the movement is not confirmed 
(the UR pressure switch does not close), 2nd gear is substituted for 1 st. A DTC will be set after three unsuccessful 
attempts are made to get into 1 st gear in one given key start. 

MANUAL VALVE 
The manual valve is a relay valve. The purpose of the 
manual valve is to direct fluid to the correct circuit 
needed for a specific gear or driving range. The man
ual valve, as the name implies, is manually operated 
by the driver with a lever located on the top of the 
valve body. The valve is connected mechanically to 
the gearshift mechanism. The valve is held in each of 
its positions by a roller detent spring (2) that engages 
the roostercomb of the TRS selector plate (1). 

LOW/REVERSE SWITCH VALVE 

8Oc072f3 

The low/reverse switch valve allows the low/reverse clutch to be operated by either the LR/CC solenoid or the MS 
solenoid. 

REMOVAL 

NOTE: The valve body can be removed for service without having to remove the transmission assembly. 
The valve body can be disassembled for cleaning and inspection of the individual components. (Refer to 21 
- TRANSMISSION/AUTOMATIC - 45RFEIVALVE BODY - DISASSEMBLY) 
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1. Shift transmission into PARK. 

2. Raise vehicle. 

3. Disconnect wires at the solenoid and pressure 
switch assembly 23 pin electrical connector. 

4. Position drain pan under transmission oil pan. 

5. Remove transmission oil pan. 

6. Remove the primary oil filter (1) from valve body. 

7. Remove bolts (1) attaching valve body to transmis
sion case. 

8. Lower the valve body and work the electrical con
nector out of transmission case. 

9. Separate the valve body from the transmission. 

DISASSEMBLY 
1. Remove the bolts (1) holding the solenoid and 

pressure switch assembly to the valve body. Do not 
remove the screws on the top of the solenoid and 
pressure switch assembly. 

2. Separate the solenoid and pressure switch assem
bly from the valve body. 

8Ob9a595 
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3. Remove the screw holding the detent spring (2) 
onto the valve body. 

4. Remove the detent spring (2) from the valve body. 

5. Remove the TRS selector plate (1) from the valve 
body and the manual valve. 

6. Remove the dutch passage seals (3) from the 
valve body. if necessary. 

7. Remove the screws holding the accumulator cover onto the valve body. 

80c072f3 

8. Remove the accumulator springs and pistons (11 6-9) from the valve body. Note which accumulator piston and 
spring belong in each location. 
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9. Place the valve body on the bench with the transfer 
plate upward. 

NOTE: The valve body contains seven check balls. 
The transfer plate must be placed upward to pre
vent losing the check balls when the transfer plate 
is removed from the valve body_ 

10. Remove the screws holding the valve body to the 
valve body transfer plate. 

11. Remove the transfer plate from the valve body. 
Note the location of all check balls. 

12. Remove the check balls from the valve body. 

8Oc072f, 

80882654 

13. Remove the retainer securing the solenoid switch valve (5) from the valve body. Remove the solenoid switch 
valve and plugs (5), the manual valve (4) and low reverse shuttle valve and plug (2). Tag each valve and plug 
combination with location information to aid in assembly. 
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CLEANING 

B08a2e54 

Clean the valve housings, valves, plugs, springs, transfer plate and separator plate with a standard parts cleaning 
solution only. Do not use gasoline, kerosene, or any type of caustic solution. 

Do not immerse any of the electrical components in cleaning solution. Clean the electrical components by wiping 
them off with dry shop towels only. 

Dry all except the electrical parts with compressed air. Make sure all passages are clean and free from obstructions. 
Do not use rags or shop towels to dry or wipe off valve body components. Lint from these materials can 
stick to valve body parts, interfere with valve operation, and clog filters and fluid passages. 
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INSPECTION 

80882854 

NOTE: Only the INNER accumulator seal ring actually seals the pressure in the bore. The outer seal ring 
only serves to guide the piston in the bore. Gouges which do not extend past the inner seal ring (and have 
no raised edges, which could damage the guide ring) are acceptable. The machined accumulator bores 
often have a tiger-striped appearance. This is NORMAL and does NOT require replacement, as long as the 
bores are smooth in the inner seal ring area. 

Inspect all of the valve body mating surfaces for scratches, nicks, burrs, or distortion. Use a straightedge to check 
surface flatness. Minor scratches may be removed with crocus cloth using only very light pressure. 

Minor distortion of a valve body mating surface may be corrected by smoothing the surface with a sheet of crocus 
cloth. Position the crocus cloth on a surface plate, sheet of plate glass or equally flat surface. If distortion is severe 
or any surfaces are heavily scored, the valve body will have to be replaced. 

Inspect the valves and plugs for scratches, burrs, nicks, or scores. Minor surface scratches on steel valves and 
plugs can be removed with crocus cloth but do not round off the edges of the valve or plug lands. Maintaining 
sharpness of these edges is vitally important. The edges prevent foreign matter from lodging between the valves 
and plugs and the bore. 

Inspect all the valve and plug bores in the valve body. Use a penlight to view the bore interiors. Replace the valve 
body if any bores are distorted or scored. Inspect all of the valve body springs. The springs must be free of dis
tortion, warpage or broken coils. 

Trial fit each valve and plug in its bore to check freedom of operation. When clean and dry, the valves and plugs 
should drop freely into the bores. 

Valve body bores do not normally change dimensionally with use. 'f the valve body functioned correctly when new, 
it should continue to operate properly after cleaning and inspection. It should not be necessary to replace a valve 
body assembly unless it is damaged in handling. 

Inspect all the accumulator bores in the valve body as well as the accumulator piston seal rings, and replace if cut 
or damaged. Use a penlight to view the bore interiors. Replace the valve body if any bores are distorted or scored. 
Inspect all of the accumulator springs. The springs must be free of distortion, warpage or broken coils. 
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Inspect all the fluid seals on the valve body. Replace 
any seals that are cracked, distorted, or damaged in 
any way. These seals pass fluid pressure directly to 
the clutches. Any pressure leak at these points. may 
cause transmission performance problems. 

ASSEMBLY 

1. Lubricate valves, plugs and the housing valve bores with clean transmission fluid. 

2. Install solenoid switch valve and plugs and plugs (5) and the retainer into the valve body. 

80b9a591 

808a2e54 
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3. Install the valve body check balls into their proper 
locations. 

4. Position the separator and transfer plate onto the 
valve body. 

5. Install the screws to hold the transfer plate to the 
valve body. Tighten the screws to 6 N·m (50 in. 
Ibs.). 

#7 

6. Install the accumulator piston seal rings onto each accumulator piston. 

#5 

8Oc072f1 

80882&54 

7. Install the accumulator pistons (1, 6-9) and springs into the valve body in the location from which they were 
removed. Note that all accumulators except the overdrive have two springs. The overdrive accumulator piston (6) 
has only one spring. 

8. Install the Low / Reverse shuttle valve, plug, and retainer (2) into the valve body housing. 

9. Position the accumulator cover onto the valve body. 

10. Install the screws to hold the accumulator cover onto the valve body. Tighten the screws to 7 N·m (60 in. Ibs.). 

11. Install the manual valve (4). 
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12. Install the TRS selector plate (1) onto the valve 
body and the manual valve. 

13. Position the detent spring (2) onto the valve body. 

14. Install the screw to hold the detent spring (2) onto 
the valve body. Tighten the screw to 4.5 N·m (40 
in. Ibs.). 

15. Install new clutch passage seals (3) onto the 
valve body, if necessary. 

16. Install the solenoid and pressure switch assembly 
onto the valve body. 

17. Install the bolts (1) to hold the solenoid and pres
sure switch assembly onto the valve body. Tighten 
the bolts to 6 N·m (50 in. Ibs.). Tighten the bolts 
adjacent to the arrows cast into the bottom of the 
transfer plate first. 

80c072f3 
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INSTALLATION 
1. Place TRS selector plate in the PARK position. 

2. Place the transmission in the PARK position. 

3. Lubricate seal on the solenoid and pressure switch 
assembly connector with petroleum jelly. 

4. Position valve body in transmission and align the 
manual lever on the valve body to the pin on the 
transmission manual shift lever. 

5. Seat valve body in case and install one or two 
bolts to hold valve body in place. 

6. Tighten valve body bolts alternately and evenly to 
12 N·m (105 in. Ibs.) torque. 

7. Operate the external manual shift lever and 
ensure that the TRS selector plate moves correctly 
into all gear range positions. 

CAUTION: The primary oil filter seal MUST be fully 
installed flush against the oil pump body. DO NOT 
install the seal onto the filter neck and attempt to 
install the filter and seal as an assembly. Damage 
to the transmission will result. 

8. Install a new primary oil filter seal in the oil pump 
inlet bore. Seat the seal in the bore with the butt 
end of a hammer, or other suitable tool. 

9. Place replacement filter (1) in position on valve 
body and into the oil pump. 

10. Install screw to hold filter to valve body. Tighten 
screw to 4.5 N·m (40 in. Ibs.) torque. 

11. Connect the solenoid and pressure switch 23 pin 
electrical assembly connector. 

12. Install oil pan using silicone gasket sealer. Tighten pan bolts to 12 N·m (105 in. Ibs.) torque. 

13. Lower vehicle and fill transmission with Mopar® ATF +4. 

14. Check and adjust gearshift cable, if necessary. 

SOb9a595 
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1 - TORQUE CONVERTER 
2 -INPUT SHAFT 
3 - OIL PUMP 
4 - FRONT BAND 
5 - FRONT CLUTCH 
6 - REAR CLUTCH 
7 - PLANETARIES 
8 - REAR BAND 
9 - OVERRUNNING CLUTCH 

10 - OVERDRIVE CLUTCH 
11 - DIRECT CLUTCH 
12 - PLANETARY GEAR 
13 - INTERMEDIATE SHAFT 
14 - OVERDRIVE OVERRUNNING CLUTCH 
15 - DIRECT CLUTCH SPRING 
16 - OVERDRIVE PISTON RETAINER 
17 - OIL PAN 
18 - VALVE BODY 

21 - 1349 

The 48RE is a four speed fully automatic transmissions with an electronic governor. The 48RE is equipped with a 
lock-up clutch in the torque converter. First through third gear ranges are provided by the clutches, bands, over
running clutch, and planetary gear sets in the transmission. Fourth gear range is provided by the overdrive unit that 
contains an overdrive clutch, direct clutch, planetary gear set, and overrunning clutch. 

The transmission contains a front, rear, and direct clutch which function as the input driving components. It also 
contains the kickdown (front) and the low/reverse (rear) bands which, along with the overrunning clutch and over
drive clutch, serve as the holding components. The driving and holding components combine to select the neces
sary planetary gear components, in the front, rear, or overdrive planetary gear set, transfer the engine power from 
the input shaft through to the output shaft. 

The valve body is mounted to the lower side of the transmission and contains the valves to control pressure reg
ulation, fluid flow control, and clutch/band application. The oil pump is mounted at the front of the transmission and 
is driven by the torque converter hub. The pump supplies the oil pressure necessary for clutch/band actuation and 
transmission lubrication. 

IDENTIFICATION 
Transmission identification numbers (1) are stamped 
on the left side of the case just above the oil pan gas
ket surface. Refer to this information when ordering 
replacement parts. 

GEAR RATIOS 
The 48RE gear ratios are: 

BOa2d04e 

1st .............................................................................. 2.45:1 
2nd ............................................................................. 1.45:1 
3rd .............................................................................. 1.00:1 
4th .............................................................................. 0.69:1 
Rev •............................................................................. 2.20:1 
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OPERATION 
The application of each driving or holding component is controlled by the valve body based upon the manual lever 
position, throttle pressure, and governor pressure. The governor pressure is a variable pressure input to the valve 
body and is one of the signals that a shift is necessary. First through fourth gear are obtained by selectively apply
ing and releasing the different clutches and bands. Engine power is thereby routed to the various planetary gear 
assemblies which combine with the overrunning clutch assemblies to generate the different gear ratios. The torque 
converter clutch is hydraulically applied and is released when fluid is vented from the hydraulic circuit by the torque 
converter control (TCC) solenoid on the valve body. The torque converter clutch is controlled by the Powertrain 
Control Module (PCM). The torque converter clutch engages in fourth gear. and in third gear under various condi
tions, such as when the 010 switch is OFF. when the vehicle is cruising on a level surface after the vehicle has 
warmed up. The torque converter clutch can also be engaged in the MANUAL SECOND gear position if high trans
mission temperatures are sensed by the PCM. The torque converter clutch wiU disengage momentarily when an 
increase in engine load is sensed by the PCM, such as when the vehicle begins to go uphill or the throttle pressure 
is increased. The torque converter clutch feature increases fuel economy and reduces the transmission fluid tem
perature. 

Since the overdrive clutch is applied in fourth gear only and the direct clutch is applied in alf ranges except fourth 
gear, the transmission operation for park, neutral, and first through third gear will be described first. Once these 
powerflows are described, the third to fourth shift sequence will be described. 

PARK POWER FLOW 

As the engine is running and the crankshaft is rotat
ing. the flexplate and torque converter, which are also 
bolted to It, are all rotating in a clockwise direction as 
viewed from the front of the engine. The notched hub 
of the torque converter is connected to the oil pump's 
internal gear, supplying the transmission with oil pres
sure. As the converter turns, it turns the input shaft in 
a clockwise direction. As the input shaft is rotating, the 
front clutch hub-rear clutch retainer and all their asso
ciated parts are also rotating, all being directly con
nected to the input shaft. The power flow from the 
engine through the front clutch hub and rear clutch 
retainer stops at the rear clutch retainer. Therefore, no 
power flow to the output shaft occurs because no 
clutches are applied. The only mechanism in use at 
this time is the parking sprag (1), which locks the 
parking gear (2) on the output shaft (3) to the trans
mission case. 

SOc07oa6 
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NEUTRAL POWERFLOW 

With the gear selector in the NEUTRAL position, the 
power flow of the transmission is essentially the same 
as in the park position. The only operational difference 
is that the parking sprag (1) has been disengaged, 
unlocking the output shaft (3) from the transmission 
case and allowing it to move freely. 
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REVERSE POWERFLOW 

1 - FRONT CLUTCH ENGAGED 
2 - OUTPUT SHAFT 
3 - LOW/REVERSE BAND APPLIED 
4 - INPUT SHAFT 

• INPUT 

II OUTPUT 

I] STATIONARY MEMBER 

D ROTATING MEMBER 

REAR PLANETARY 

Reverse Powerflow 

5 - OUTPUT SHAFT 
6 - INPUT SHAFT 
7· FRONT CLUTCH ENGAGED 
8 - LOW/REVERSE BAND APPLIED 

80c070a8 

When the gear selector is moved into the REVERSE position, the front clutch (1, 7) and the rear band (3, 8) are 
applied. With the application of the front clutch, engine torque (4, 6) is applied to the sun gear, turning it in a clock
wise direction. The clockwise rotation of the sun gear causes the rear planet pinions to rotate against engine rota
tion in a counterclockwise direction. The rear band is holding the low reverse drum, which is splined to the rear 
carrier. Since the rear carrier is being held, the torque from the planet pinions is transferred to the rear annulus 
gear, which is splined to the output shaft (2, 5). The output shaft in turn rotates with the annulus gear in a coun
terclockwise direction giving a reverse gear output. The entire transmission of torque is applied to the rear planetary 
gearset only. Although there is torque input to the front gearset through the sun gear, no other member of the gear
set is being held. During the entire reverse stage of operation, the front planetary gears are in an idling condition. 
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FIRST GEAR POWER FLOW 

1 - OUTPUT SHAFT 
2 - OVER-RUNNING CLUTCH HOLDING 
3 - REAR CLUTCH APPLIED 
4 - OUTPUT SHAFT 

Fffst Gear Po werllo w 

5 - OVER-RUNNING CLUTCH HOLDING 
6 - INPUT SHAFT 
7 - REAR CLUTCH APPLIED 
8 - INPUT SHAFT 
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8Oc070a9 

When the gear shift lever is moved into the DRIVE position the transmission goes into first gear. As soon as the 
transmission is shifted from PARK or NEUTRAL to DRIVE, the rear clutch applies (3, 7), applying the rear clutch 
pack to the front annulus gear. Engine torque (6, 8) is now applied to the front annulus gear turning it in a clockwise 
direction. With the front annulus gear turning in a clockwise direction, it causes the front planets to turn in a clock
wise direction. The rotation of the front planets cause the sun to revolve in a counterclockwise direction. The sun 
gear now transfers its counterclockwise rotation to the rear planets which rotate back in a clockwise direction. With 
the rear annulus gear stationary, the rear planet rotation on the annulus gear causes the rear planet carrier to 
revolve in a counterclockwise direction. The rear planet carrier is splined into the low-reverse drum, and the low 
reverse drum is splined to the inner race of the over-running clutch (2, 5). With the over-running clutch locked, the 
planet carrier is held, and the resulting torque provided by the planet pinions is transferred to the rear annulus gear. 
The rear annulus gear is splined to the output shaft (1, 4) and rotated along with it (clockwise) in an underdrive gear 
reduction mode. 
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SECOND GEAR POWER FLOW 

1 - KICKDOWN BAND APPLIED 
2 - OUTPUT SHAFT 
3 - REAR CLUTCH ENGAGED 
4 - OUTPUT SHAFT 
5 - OVER-RUNNING CLUTCH FREE-WHEELING 

® 

• INPUT 

• OUTPUT 

II STATIONARY MEMBER 

D ROTATING MEMBER 

FRONT PLANETARY 

Second Gear Powerflow 

6 -INPUT SHAFT 
7 - REAR CLUTCH APPLIED 
8 - KICKDOWN BAND APPLIED 
9 - INPUT SHAFT 

8Oc07Oaa 

In DRIVE-SECOND, the same elements are applied as in MANUAL-SECOND. Therefore, the power flow will be the 
same, and both gears will be discussed as one in the same. In DRIVE-SECOND, the transmission has proceeded 
from first gear to its shift point, and is shifting from first gear to second. The second gear shift is obtained by keep
ing the rear clutch applied (3. 7) and applying the front (kickdown) band (1, 8). The front band holds the front clutch 
retainer that is locked to the sun gear driving shell. With the rear clutch still applied, the input is still on the front 
annulus gear turning it clockwise at engine speed. Now that the front band is holding the sun gear stationary, the 
annulus rotation causes the front planets to rotate in a clockwise direction. The front carrier is then also made to 
rotate in a clockwise direction but at a reduced speed. This will transmit the torque to the output shaft (2, 4). which 
is directly connected to the front planet carrier. The rear planetary annulus gear will also be turning because it is 
directly splined to the output shaft. All power flow has occurred in the front planetary gear set during the drive
second stage of operation, and now the over-running clutch, in the rear of the transmission, is disengaged and 
freewheeling on its hub. 
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DIRECT DRIVE POWERFLOW 

1 - FRONT CLUTCH APPLIED 
2 - OVER-RUNNING CLUTCH FREE-WHEELING 
3 - OUTPUT SHAFT 
4 - REAR CLUTCH APPLIED 
5 - OUTPUT SHAFT 

CD 

• INPUT 

III OUTPUT 

FRONT AND REAR PLANETARY 

Direct Drive Powerflow 

6 - INPUT SHAFT 
7 - OVER-RUNNING CLUTCH FREE-WHEELING 
8 - REAR CLUTCH APPLIED 
9 - FRONT CLUTCH APPLIED 
10 - INPUT SHAFT 
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The vehicle has accelerated and reached the shift point for the 2-3 upshift into direct drive. When the shift takes 
place, the front band is released, and the front clutch is applied (1, 9). The rear clutch stays applied (4, 8) as it has 
been in all the forward gears. With the front clutch now applied, engine torque is now on the front clutch retainer, 
which is locked to the sun gear driving shell. This means that the sun gear is now turning in engine rotation (clock
wise) and at engine speed. The rear clutch is still applied so engine torque (6, 10) is also still on the front annulus 
gear. If two members of the same planetary set are driven, direct drive results. Therefore, when two members are 
rotating at the same speed and in the same direction, it is the same as being locked up. The rear planetary set is 
also locked up, given the sun gear is still the input, and the rear annulus gear must turn with the output shaft (3, 5). 
Both gears are turning in the same direction and at the same speed. The front and rear planet pinions do not turn 
at all in direct drive. The only rotation is the input from the engine to the connected parts, which are acting as one 
common unit, to the output shaft. 

FOURTH GEAR POWERFLOW 
Fourth gear overdrive range is electronically controlled and hydraulically activated. Various sensor inputs are sup
plied to the powertrain control module to operate the overdrive solenoid on the valve body. The solenoid contains a 
check ball that opens and closes a vent port in the 3-4 shift valve feed passage. The overdrive solenoid (and check 
ball) are not energized in first, second, third, or reverse gear. The vent port remains open, diverting line pressure 
from the 2-3 shift valve away from the 3-4 shift valve. The Tow/Haul control switch must be in the ON position to 
transmit overdrive status to the PCM. A 3-4 upshift occurs only when the overdrive solenoid is energized by the 
PCM. The PCM energizes the overdrive solenoid during the 3-4 upshift. This causes the solenoid check ball to close 
the vent port allowing line pressure from the 2-3 shift valve to act directly on the 3-4 upshift valve. Line pressure on 
the 3-4 shift valve overcomes valve spring pressure moving the valve to the upshift position. This action exposes 
the feed passages to the 3-4 timing valve, 3-4 quick fill valve, 3-4 accumulator, and ultimately to the overdrive pis
ton. Line pressure through the timing valve moves the overdrive piston into contact with the overdrive clutch. The 
direct clutch is disengaged before the overdrive clutch is engaged. The boost valve provides increased fluid apply 
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pressure to the overdrive clutch during 3-4 upshifts, and when accelerating in fourth gear. The 3-4 accumulator 
cushions overdrive clutch engagement to smooth 3-4 upshifts. The accumulator is charged at the same time as 
apply pressure acts against the overdrive piston. 

DIAGNOSIS AND TESTING 

AUTOMATIC TRANSMISSION 
Automatic transmission problems can be a result of poor engine performance, incorrect fluid level, incorrect linkage 
or cable adjustment, band or hydraulic control pressure adjustments, hydraulic system malfunctions or electrical! 
mechanical component malfunctions. Begin diagnosis by checking the easily accessible items such as: fluid level 
and condition, linkage adjustments and electrical connections. A road test will determine if further diagnosis is nec
essary. 

FLUID LEAKAGE 

FLUID LEAKAGE - TRANSMISSION OIL LEAK 
Begin with a thorough inspection of the transmission, particularly at the area of the suspected leak. If an oil leak 
source is not readily identifiable, the following steps should be followed: 

1. Clean or degrease the transmission with a water soluble solvent only. 

2. Add an oil soluble dye (use as recommended by manufacturer) while the powertrain is at ambient temperature. 
Start the engine and let idle for approximately 15 minutes. Check the oil dip stick (if equipped) to make sure the 
dye is thoroughly mixed as indicated with a fluorescent color under a black light. 

3. Using a black light, inspect the entire transmission for fluorescent dye, practically at the suspected area of oil 
leak. If the oil leak is found and identified 1 repair per service manual instructions . 

4. If dye is not observed , drive the vehicle at various speeds for approximately 24 km (15 miles) and repeat 
inspection. 

TORQUE CONVERTER HOUSING AREA 
When diagnosing converter housing (5) fluid leaks, 
three actions must be taken before repair: 

1. Verify proper transmission fluid level. 

2. Verify that the leak originates from the converter 
housing area and is transmission fluid. 

3. Determine the true source of the leak. 

Fluid leakage at or around the torque converter area 
may originate from an engine oil leak (7). The area 
should be examined closely. Factory fill fluid is red 
and, therefore, can be distinguished from engine oil. 

Some suspected converter housing fluid leaks may 
not be teaks at all. They may only be the result of 
residual fluid in the converter housing, or excess fluid 
spitted during factory fill, or fill after repair. Converter 
housing leaks have several potential sources. Through 
careful observation, a leak source can be identified 
before removing the transmission for repair. 

Pump seal (1) leaks tend to move along the drive hub and onto the rear of the converter. Pump o·ring or pump 
body leaks follow the same path as a seal leak. Pump attaching bolt (3) leaks are generally deposited on the inside 
of the converter housing (5) and not on the converter itself. Pump seal (1) or gasket (4) leaks usually travel down 
the inside of the converter housing. 
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TORQUE CONVERTER LEAKAGE 
Possible sources of torque converter leakage are: 

• Torque converter weld leaks at the outside diam
eter weld (1) . 

• Torque converter hub weld (2). 

PRELIMINARY 
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Two basic procedures are required. One procedure for vehicles that are drivable and an alternate procedure for 
disabled vehicles (will not back up or move forward). 

VEHICLE IS DRIVEABLE 
1. Check for transmission fault codes using the appropriate scan tool. 

2. Check fluid level and condition. 

3. Adjust throttle and gearshift linkage if complaint was based on delayed, erratic, or harsh shifts. 

4. Road test and note how transmission upshifts, downshifts, and engages. 

5. Perform hydraulic pressure test if shift problems were noted during road test. 

6. Perform air-pressure test to check clutch-band operation. 

VEHICLE IS DISABLED 
1. Check fluid level and condition. 

2. Check for broken or disconnected gearshift or throttle linkage. 

3. Check for cracked, leaking cooler lines, or loose or missing pressure-port plugs. 

4. Raise and support vehicle on safety stands, start engine, shift transmission into gear, and note following: 

a. If propeller shaft turns but wheels do not, problem is with differential or axle shafts. 

b. If propeller shaft does not turn and transmission is noisy, stop engine. Remove oil pan, and check for debris. 
If pan is clear, remove transmission and check for damaged drive plate, converter, oil pump, or input shaft. 

c. If propeller shaft does not turn and transmission is not noisy, perform hydraulic-pressure test to determine if 
problem is hydraulic or mechanical. 

ROAD TESTING 
Before road testing, be sure the fluid level and control cable adjustments have been checked and adjusted if nec
essary. Verify that diagnostic trouble codes have been resolved. 

Observe engine performance during the road test. A poorly tuned engine will not allow accurate analysis of trans
mission operation. 

Operate the transmission in all gear ranges. Check for shift variations and engine flare which indicates slippage. 
Note if shifts are harsh, spongy, delayed, early, or if part throttle downshifts are sensitive. 

Slippage indicated by engine flare, usually means clutch, band or overrunning clutch problems. If the condition is 
advanced, an overhaul will be necessary to restore normal operation. 

A slipping clutch or band can often be determined by comparing which internal units are applied in the various gear 
ranges. The Clutch and Band Application chart provides a basis for analyzing road test results. 
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Clutch and Band Application Chart 

SHIFT TRANSMISSION CLUTCHES AND BANDS OVERDRIVE CLUTCHES 
LEVER FRONT FRONT REAR REAR OVERRUNNING OVERDRIVE DIRECT OVERRUNNING 

POSITION CLUTCH BAND CLUTCH BAND CLUTCH CLUTCH CLUTCH CLUTCH 

Reverse X X X 

Drive - X X X X 
First 

Drive - X X X X 
Second 

Drive - X I X X X 
Third 

Drive - X r.. X 
Fourth 

Manual X X X X 
Second 

Manual X X X X X 
First 

Note that the rear clutch is applied in all forward ranges (0, 2, 1). The transmission overrunning clutch is applied in 
first gear (0, 2 and 1 ranges) only. The rear band is applied in 1 and R range only. 

Note that the overdrive clutch is applied only in fourth gear and the overdrive direct clutch and overrunning clutch 
are applied in all ranges except fourth gear. 

For example: If slippage occurs in first gear in D and 2 range but not in 1 range, the transmission overrunning clutch 
is faulty. S'lm'ilarly, 'if sl'lppage occurs 'In any two forward gears, the rear clutch is sl'rpping. 

Applying the same method of analysis, note that the front and rear clutches are applied simultaneously only in D 
range third and fourth gear. If the transmission slips in third gear, either the front clutch or the rear clutch is slipping. 

If the transmission slips in fourth gear but not in third gear, the overdrive clutch is slipping. By selecting another gear 
which does not use these clutches, the slipping unit can be determined. For example, if the transmission also slips 
in Reverse, the front clutch is slipping. If the transmission does not slip in Reverse, the rear clutch is slipping. 

If slippage occurs during the 3-4 shift or only in fourth gear, the overdrive clutch is slipping. Similarly, if the direct 
clutch were to fail, the transmission would lose both reverse gear and overrun braking in 2 position (manual second 
gear). 

If the transmission will not shift to fourth gear, the control switch, overdrive solenoid or related wiring may also be 
the problem cause. 

This process of elimination can be used to identify a slipping unit and check operation. Proper use of the Clutch and 
Band Application Chart is the key. 

Although road test analysis will help determine the slipping unit, the actual cause of a malfunction usually cannot be 
determined until hydraulic and air pressure tests are performed. Practically any condition can be caused by leaking 
hydraulic circuits or sticking valves. 

Unless a malfunction is obvious, such as no drive in D range first gear, do not disassemble the transmission. Per
form the hydraulic and air pressure tests to help determine the probable cause. 

HYDRAULIC PRESSURE TEST 
Hydraulic test pressures range from a low of one psi (6.895 kPa) governor pressure, to 300 psi (2068 kPa) at the 
rear servo pressure port in reverse. 

An accurate tachometer and pressure test gauges are required. Oil Pressure Gauge C-3292 has a 100 psi range 
and is used at the accumulator, governor, and front servo ports. Oil Pressure Gauge C-3293-SP has a 300 psi 
range and is used at the rear servo and overdrive ports where pressures exceed 100 psi. 
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Pressure Test Port Locations 
Test ports are located at both sides of the transmis
sion case. 

Line pressure is checked at the accumulator port (3) 
on the right side of the case. The front servo pressure 
port (4) is at the right side of the case just behind the 
filler tube opening. 

The rear servo (1) and governor pressure (2) ports are 
at the right rear of the transmission case. The over
drive clutch pressure port (5) is at the left rear of the 
case. 

Test One - Transmission In Manual Low 
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This test checks pump output, pressure regulation, and condition of the rear clutch and servo circuit. Both test 
gauges are required for this test. 

1. Connect tachometer to engine. Position tachometer so it can be observed from driver seat if helper will be oper
ating engine. Raise vehicle on hoist that will allow rear wheeis to rotate freely. 

2. Connect 100 psi Oil Pressure Gauge C-3292 to accumulator port. Then connect 300 psi Oil Pressure Gauge 
C-3293-SP to rear servo port. 

3. Disconnect throttle and gearshift cables from levers on transmission valve body manual shaft. 

4. Have helper start and run engine at 1000 rpm. 

5. Move transmission shift lever fully forward into 1 range. 

6. Gradually move transmission throttle lever from full forward to full rearward position and note pressures on both 
gauges: 
• Line pressure at accumulator port should be 54-60 psi (372-414 kPa) with throttle lever forward and gradually 

increase to 90-96 psi (621-662 kPa) as throttle lever is moved rearward . 
• Rear servo pressure should be same as line pressure within 3 psi (20.68 kPa). 

Test Two - Transmission In 2 Range 

This test checks pump output. line pressure and pressure regulation. Use 100 psi Oil Pressure Gauge C-3292 for 
this test. 

1. Leave vehicle in place on hoist and leave Oil Pressure Gauge C-3292 connected to accumulator port. 

2. Have helper start and run engine at 1000 rpm. 

3. Move transmission shift lever one detent rearward from full forward position. This is 2 range. 

4. Move transmission throttle lever from full forward to full rearward position and read pressure on gauge. 



21 • 1360 AUTOMATIC TRANSMISSION - 48RE - SERVICE INFORMATION ------ DR 

5. Line pressure should be 54-60 psi (372-414 kPa) with throttle lever forward and gradually increase to 90-96 psi 
(621-662 kPa) as lever is moved rearward. 

Test Three - Transmission In D Range Third Gear 

This test checks pressure regulation and condition of the clutch circuits. Both test gauges are required for this test. 

1. Turn 00 switch off. 

2. Leave vehicle on hoist and leave Oil Pressure Gauge C-3292 in place at accumulator port. 

3. Move Oil Pressure Gauge C-3293-SP over to front servo port for this test. 

4. Have helper start and run engine at 1600 rpm for this test. 

5. Move transmission shift lever two detents rearward from full forward position. This is 0 range. 

6. Read pressures on both gauges as transmission throttle lever is gradually moved from full forward to full rear
ward position: 
• Line pressure at accumulator in 0 range third gear, should be 54-60 psi (372-414 kPa) with throttle lever for

ward and increase as lever is moved rearward. 

• Front servo pressure in 0 range third gear, should be within 3 psi (21 kPa) of line pressure up to kickdown 
point. 

Test Four - Transmission In Reverse 

This test checks pump output, pressure regulation and the front clutch and rear servo circuits. Use 300 psi Oil 
Pressure Gauge C-3293-SP for this test. 

1. Leave vehicle on hoist and leave Oil Pressure Gauge C-3292 in place at accumulator port. 

2. Move 300 psi Oil Pressure Gauge C-3293-SP back to rear servo port. 

3. Have helper start and run engine at 1600 rpm for test. 

4. Move transmission shift lever four detents rearward from full forward position. This is Reverse range. 

5. Move transmission throttle lever fully forward then fully rearward and note reading at Oil Pressure Gauge 
C-3293-SP. 

6. Pressure should be 145 - 175 psi (1000-1207 kPa) with throttle lever forward and increase to 230 - 280 psi 
(1586-1931 kPa) as lever is gradually moved rearward. 

Test Five - Governor Pressure 

This test checks governor operation by measuring governor pressure response to changes in vehicle speed. It is 
usually not necessary to check governor operation unless shift speeds are incorrect or if the transmission will not 
downshift. The test should be performed on the road or on a hoist that will allow the rear wheels to rotate freely. 

1. Move 100 psi Oil Pressure Gauge C-3292 to governor pressure port. 

2. Move transmission shift lever two detents rearward from full forward position. This is 0 range. 

3. Have helper start and run engine at curb idle speed. Then firmly apply service brakes so wheels will not rotate. 

4. Note governor pressure: 
• Governor pressure should be no more than 20.6 kPa (3 psi) at curb idle speed and wheels not rotating. 
• If pressure exceeds 20.6 kPa (3 psi), a fault exists in governor pressure control system. 

5. Release brakes, slowly increase engine speed, and observe speedometer and pressure test gauge (do not 
exceed 30 mph on speedometer). Governor pressure should increase in proportion to vehicle speed. Or approx
imately 6.89 kPa (1 psi) for every 1 mph. 

6. Governor pressure rise should be smooth and drop back to no more than 20.6 kPa (3 psi), after engine returns 
to curb idle and brakes are applied to prevent wheels from rotating. 

7. Compare results of pressure test with analysis chart. 

Test Six· Transmission In Overdrive Fourth Gear 

This test checks line pressure at the overdrive clutch in fourth gear range. Use 300 psi Oil Pressure Gauge 
C-3293-SP for this test. The test should be performed on the road or on a chassis dyno. 

1. Remove tachometer; it is not needed for this test. 
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2. Move 300 psi Oil Pressure Gauge to overdrive clutch pressure test port. Then remove other gauge and reinstall 
test port plug. 

3. Lower vehicle. 

4. Turn 00 switch on. 

5. Secure test gauge so it can be viewed from drivers seat. 

6. Start engine and shift into 0 range. 

7. Increase vehicle speed gradually until 3-4 shift occurs and note gauge pressure. 

8. Pressure should be 524-565 kPa (76-82 psi) with closed throttle and increase to 690-896 kPa (100-130 psi) at 
1/2 to 3/4 throttle. Note that pressure can increase to around 965 kPa (140 psi) at full throttle. 

9. Return to shop or move vehicle off chassis dyno. 

PRESSURE TEST ANALYSIS CHART 

TEST CONDITION INDICATION 

Line pressure OK during anyone test Pump and regulator valve OK 

Line pressure OK in R but low in D, 2, 1 Leakage in rear clutch area (seal rings, clutch seals) 

Pressure low in D Fourth Gear Range Overdrive clutch piston seal, or check ball problem 

Pressure OK in 1, 2 but low in D3 and R Leakage in front clutch area 

Pressure OK in 2 but low in Rand 1 Leakage in rear servo 

Front servo pressure in 2 Leakage in servo; broken servo ring or cracked servo 
piston 

Pressure low in all positions Clogged filter, stuck regulator valve, worn or faulty 
pump, low oil level 

Governor pressure too high at idle speed Governor pressure solenoid valve system fault. Refer 
to diagnostic book. 

Governor pressure low at all mph figures Faulty governor pressure solenoid, transmission 
control module, or governor pressure sensor 

Lubrication pressure low at all throttle positions Clogged fluid cooler or lines, seal rings leaking, worn 
pump bushings, pump, clutch retainer, or clogged filter. 

Line pressure high Output shaft plugged, sticky regulator valve 

Line pressure low Sticky regulator valve, clogged filter, worn pump 

AIR TESTING TRANSMISSION CLUTCH AND BAND OPERATION 
Air-pressure testing can be used to check transmis
sion front/rear clutch and band operation. The test can 
be conducted with the transmission either in the vehi
cle or on the work bench, as a final check, after over
haul. 

Air-pressure testing requires that the oil pan and valve 
body be removed from the transmission. The servo 
and clutch apply passages are shown. 

8Ob1717e 
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Front Clutch Air Test 
Place one or two fingers on the clutch housing and apply air pressure through front clutch apply passage. Piston 
movement can be felt and a soft thump heard as the clutch applies. 

Rear Clutch Air Test 
Place one or two fingers on the clutch housing and apply air pressure through rear clutch apply passage. Piston 
movement can be felt and a soft thump heard as the clutch applies. 

Front Servo Air Test 
Apply air pressure to the front servo apply passage. The servo rod should extend and cause the band to tighten 
around the drum. Spring pressure should release the servo when air pressure is removed. 

Rear Servo Air Test 
Apply air pressure to the rear servo apply passage. The servo rod should extend and cause the band to tighten 
around the drum. Spring pressure should release the servo when air pressure is removed. 

CONVERTER HOUSING FLUID LEAK 
When diagnosing converter housing fluid leaks, two 
items must be established before repair. 

1. Verify that a leak condition actually exists. 

2. Determined the true source of the leak. 

Some suspected converter housing fluid leaks may 
not be leaks at all. They may only be the result of 
residual fluid in the converter housing, or excess fluid 
spilled during factory fill or fill after repair. Converter 
housing leaks have several potential sources. Through 
careful observation, a leak source can be identified 
before removing the transmission for repair. Pump 
seal leaks tend to move along the drive hub and onto 
the rear of the converter. Pump body leaks follow the 
same path as a seal leak. Pump vent or pump attach
ing bolt leaks are generally deposited on the inside of 
the converter housing and not on the converter itself. 
Pump o-ring or gasket leaks usually travel down the 
inside of the converter housing. Front band lever pin 
plug leaks are generally deposited on the housing and 
not on the converter. 

TORQUE CONVERTER LEAK POINTS 
Possible sources of converter leaks are: 

1 • PUMP SEAL 
2 - PUMP VENT 
3 - PUMP BOLT 
4 - PUMP GASKET 
5 - CONVERTER HOUSING 
6 - CONVERTER 
7 - REAR MAIN SEAL LEAK 

• Leaks at the weld joint around the outside diameter weld. 
• Leaks at the converter hub weld. 

CONVERTER HOUSING AREA LEAK CORRECTION 
1. Remove converter. 

2. Tighten front band adjusting screw until band is tight around front clutch retainer. This prevents front/rear clutches 
from coming out when oil pump is removed. 

3. Remove oil pump and remove pump seal. Inspect pump housing drainback and vent holes for obstructions. Clear 
holes with solvent and wire. 

4. Inspect pump bushing and converter hub. If bushing is scored, replace it. If converter hub is scored, either polish 
it with crocus cloth or replace converter. 
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5. Install new pump seal, O-ring, and gasket. Replace oil pump if cracked, porous or damaged in any way. Be sure 
to loosen the front band before installing the oil pump, damage to the oil pump seal may occur if the band is still 
tightened to the front clutch retainer. 

6. Loosen kickdown lever pin access plug three turns. Apply Loctite™ 592, or Permatex® No.2 to plug threads and 
tighten plug to 17 N·m (150 in. Ibs.) torque. 

7. Adjust front band. 

8. Lubricate pump seal and converter hub with transmission fluid or petroleum jelly and install converter. 

9. Install transmission and converter housing dust shield. 

10. Lower vehicle. 

DIAGNOSIS CHARTS 
The diagnosis charts provide additional reference when diagnosing a transmission fault. The charts provide general 
information on a variety of transmission, overdrive unit and converter clutch fault conditions. 

The hydraulic flow charts in the Schematics and Diagrams section of this group, outline fluid flow and hydraulic 
Circuitry. Circuit operation is provided for PARK, NEUTRAL, FIRST, SECOND, THIRD, FOURTH, MANUAL FIRST, 
MANUAL SECOND, and REVERSE gear ranges. Normal working pressures are also supplied for each of the gear 
ranges. 

Diagnosis Charts 

CONDITION POSSIBLE CAUSES CORRECTION 

HARSH ENGAGEMENT 1. Fluid Level Low. 1. Add Fluid 
(FROM NEUTRAL TO 2. Throttle Linkage Mis-adjusted. 2. Adjust linkage - setting may be too long. 
DRIVE OR REVERSE) V-10 Only 

3. Mount and Driveline Bolts Loose. 3. Check engine mount, transmission 
mount, propeller shaft, rear spring to body 
bolts, rear control arms, crossmember and 
axle bolt torque. Tighten loose bolts and 
replace missing bolts. 

4. U-Joint Worn/Broken. 4. Remove propeller shaft and replace 
U-Joint. 

5. Axle Backlash Incorrect. 5. Check per Service Manual. Correct as 
needed. 

6. Hydraulic Pressure Incorrect. 6. Check pressure. Remove, overhaul or 
adjust valve body as needed. 

7. Band Mis-adjusted. 7. Adjust rear band. 

8. Valve Body Check Balls Missing. 8. Inspect valve body for proper check ball 
installation. 

9. Axle Pinion Flange Loose. 9. Replace nut and check pinion threads 
before installing new nut. Replace pinion 
gear if th reads are damaged. 

10. Clutch, band or planetary 10. Remove, disassemble and repair 
component damaged. transmission as necessary. 

11. Converter Clutch Faulty. 11. Replace converter and flush cooler and 
line before installing new converter. 
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CONDITION POSSIBLE CAUSES CORRECTION 

DELAYED ENGAGEMENT 1. Fluid Level Low. 1. Correct level and check for leaks. 
(FROM NEUTRAL TO 2. Filter Clogged. 2. Change filter. 
DRIVE OR REVERSE) 

3. Gearshift Linkage Mis-adjusted. 3. Adjust linkage and repair linkage if worn 
or damaged. 

4. Torque Converter Drain Back (Oil 4. If vehicle moves normally after 5 
drains from torque converter into seconds after shifting into gear, no repair is 
transmission sump). necessary. If longer, inspect pump bushing 

for wear. Replace pump house. 

5. Rear Band Mis-adjusted. 5. Adjust band. 

6. Valve Body Filter Plugged. 6. Replace fluid and filter. If oil pan and old 
fluid were full of clutch disc material and/or 
metal particles, overhaul will be necessary. 

7. Oil Pump Gears Worn/Damaged. 7. Remove transmission and replace oil 
pump. 

8. Governor Circuit and Solenoid 8. Test with DRB® scan tool and repair as 
Valve Electrical Fault. required. 

9. Hydraulic Pressure Incorrect. 9. Perform pressure test, remove 
transmission and repair as needed. 

10. Reaction Shaft Seal Rings 10. Remove transmission, remove oil pump 
Worn/Broken. and replace seal rings. 

11. Rear Clutch/Input Shaft, Rear 11. Remove and disassemble transmission 
Clutch Seal Rings Damaged. and repair as necessary. 

12. Regulator Valve Stuck. 12. Clean. 

13. Cooler Plugged. 13. Transfer case failure can plug cooler. 

NO DRIVE RANGE 1. Fluid Level Low. 1. Add fluid and check for leaks if drive is 
(REVERSE OK) restored. 

2. Gearshift Linkage/Cable 2. Repair or replace linkage components. 
Loose/Misadjusted. 

3. Rear Clutch Burnt. 3. Remove and disassemble transmission 
and rear clutch and seals. Repair/replace 
worn or damaged parts as needed. 

4. Valve Body Malfunction. 4. Remove and disassemble valve body. 
Replace assembly if any valves or bores 
are damaged. 

5. Transmission Overrunning Clutch 5. Remove and disassemble transmission. 
eroken. Replace overrunning clutch. 

6. Input Shaft Seal Rings Worn/ 6. Remove and disassemble transmission. 
Damaged. Replace seal rings and any other worn or 

damaged parts. 

7. Front Planetary Failed Broken. 7. Remove and repair. 
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CONDITION POSSIBLE CAUSES CORRECTION 

NO DRIVE OR REVERSE 1. Fluid Level Low. 1. Add fluid and check for leaks if drive is 
(VEHICLE WILL NOT restored. 
MOVE) 2. Gearshift Linkage/Cable 2. Inspect, adjust and reassemble linkage 

Loose/Misadjusted. as needed. Replace worn/damaged parts. 

3. U-Jointl Axle/Transfer Case 3. Perform preliminary inspection procedure 
Broken. for vehicle that will not move. Refer to 

procedure in diagnosis section. 

4. Filter Plugged. 4. Remove and disassemble transmission. 
Repair or replace failed components as 
needed. Replace filter. If filter and fluid 
contained clutch material or metal particles, 
an overhaul may be necessary. Perform 
lube flow test. Flush oil. Replace cooler as 
necessary. 

5. Oil Pump Damaged. 5. Perform pressure test to confirm low 
pressure. Replace pump body assembly if 
necessary. 

6. Valve Body Malfunctioned. 6. Check and inspect valve body. Replace 
valve body (as assembly) if any valve or 
bore is damaged. Clean and reassemble 
correctly if all parts are in good condition. 

7. Transmission Internal Component 7. Remove and disassemble transmission. 
Damaged. Repair or replace failed -components as 

needed. 

8. Park Sprag not Releasing - Check 8. Remove, disassemble, repair. 
Stall Speed, Worn/Damaged/Stuck. 

9. Torque Converter Damage. 9. Inspec.t and replace as required. 

SHIFTS DELAYED OR 1. Fluid Level Low/High. 1. Correct fluid level and check for leaks if 
ERRATIC (SHIFTS ALSO low. 
HARSH AT TIMES) 2. Fluid Filter Clogged. 2. Replace filter. If filter and fluid contained 

clutch material or metal particles, an 
overhaul may be necessary. Perform lube 
flow test. 

3. Throttle Linkage Mis-adjusted. 3. Adjust linkage as described in service 
V-10 Only section. 

4. Throttle Linkage Binding. V-10 4. Check cable for binding. Check for return 
Only to closed throttle at transmission. 

5. Gearshift Linkage/Cable 5. Adjust linkage/cable as described in 
Mis-adjusted. service section. 

6. Clutch or Servo Failure. 6. Remove valve body and air test clutch, 
and band servo operation. Disassemble 
and repair transmission as needed. 

7. Governor Circuit Electrical Fault. 7. Test using DRB® scan tool and repair as 
required. 

8. Front Band Mis-adjusted. 8. Adjust band. 

9. Pump Suction Passage Leak. 9. Check for excessive foam on dipstick 
after normal driving. Check for loose pump 
bolts, defective gasket. Replace pump 
assembly if needed. 
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CONDITION POSSIBLE CAUSES CORRECTION 

NO REVERSE (D 1. Gearshift Linkage/Cable 1. Repair or replace linkage parts as 
RANGES OK) Mis·adjusted/Damaged. needed. 

2. Park Sprag Sticking. 2. Replace overdrive annulus gear. 

3. Rear Band Mis-adjusted/Worn. 3. Adjust band; replace. 

4. Valve Body Malfunction. 4. Remove and service valve body. Replace 
valve body if any valves or valve bores are 
worn or damaged. 

5. Rear Servo Malfunction. 5. Remove and disassemble transmission. 
Replace worn/damaged servo parts as 
necessary. 

6. Direct Clutch in Overdrive Worn. 6. Disassemble overdrive. Replace worn or 
damaged parts. 

7. Front Clutch Burnt. 7. Remove and disassemble transmission. 
Replace worn, damaged clutch parts as 
required. 

HAS FIRST/REVERSE 1. Governor Circuit Electrical Fault. 1. Test using DRB® scan tool and repair as 
ONLY (NO 1-2 OR 2-3 required. 
UPSHIFT) 2. Valve Body Malfunction. 2. Repair stuck 1-2 shift valve or governor 

plug. 

3. Front Servo/Kickdown Band 3. Repairlreplace. 
Damaged/Burned. 

MOVES IN 2ND OR 3RD 1. Valve Body Malfunction. 1. Remove, clean and inspect. Look for 
GEAR, ABRUPTLY stuck 1-2 valve or governor plug. 
DOWNSHIFTS TO LOW 

NO LOW GEAR (MOVES 1. Governor Circuit Electrical Fault. 1. Test with DRB® scan tool and repair as 
IN 2ND OR 3RD GEAR required. 
ONLY) 2. Valve Body Malfunction. 2. Remove, clean and inspect. Look for 

sticking 1-2 shift valve, 2-3 shift valve, 
governor plug or broken springs. 

3. Front Servo Piston Cocked in 3. Inspect servo and repair as required. 
Bore. 

4. Front Band Linkage Malfunction 4. Inspect linkage and look for bind in 
linkage. 
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CONDITION POSSIBLE CAUSES CORRECTION 

NO KICKDOWN OR 1. Throttle Linkage Mis-adjusted. 1. Adjust linkage. 
NORMAL DOWNSHIFT V-10 Only 

2. Accelerator Pedal Travel 2. Verify floor mat is not under pedal, repair 
Restricted. worn accelerator cable or bent brackets. 

3. Valve Body Hydraulic Pressures 3. Perform hydraulic pressure tests to 
Too High or Too Low Due to Valve determine cause and repair as required. 
Body Malfunction or Incorrect Correct valve body pressure adjustments as 
Hydraulic Control Pressu re required. 
Adjustments. 

4. Governor Circuit Electrical Fault. 4. Test with DRB® scan tool and repair as 
required. 

5. Valve Body Malfunction. 5. Perform hydraulic pressure tests to 
determine cause and repair as required. 
Correct valve body pressure adjustments as 
required. 

,y,alfunction. 6. Replace sensor, check with DRB® scan 
tool. 

unction. 7. Check with DRB® scan tool and replace 
if required. 

S. Valve Body Malfunction. S. Repair sticking 1-2, 2-3 shift valves, 
governor plugs, 3-4 solenoid, 3-4 shift 
valve, 3-4 timing valve. 

STUCK IN LOW GEAR 1. Throttle Linkage Mis-adjusted/ 1. Adjust linkage and repair linkage if worn 
(WILL NOT UPSHIFT) Stuck. V-10 Only or damaged. Check for binding cable or 

missing return spring. 

2. Gearshift Linkage Mis-adjusted. 2. Adjust linkage and repair linkage if worn 
or damaged. 

3. Governor Component Electrical 3. Check operating pressures and test with 
Fault. DRB® scan tool, repair faulty component. 

4. Front Band Out of Adjustment. 4. Adjust Band. 

5. Clutch or Servo Malfunction. 5. Air pressure check operation of clutches 
and bands. Repair faulty component. 

CREEPS IN NEUTRAL 1. Gearshift Linkage Mis-adjusted. 1 . Adjust linkage. 

2. Rear Clutch DraggingIWarped. 2. Disassemble and repair. 

3. Valve Body Malfunction. 3. Perform hydraulic pressure test to 
determine cause and repair as required. 

BUZZING NOISE 1. Fluid Level Low 1. Add fluid and check for leaks. 

2. Shift Cable Mis-assembled. 2. Route cable away from engine and bell 
housing. 

3. Valve Body Mis-assembled. 3. Remove, disassemble, inspect valve 
body. Reassemble correctly if necessary. 
Replace assembly if valves or springs are 
damaged. Check for loose bolts or screws. 

4. Pump Passages Leaking. 4. Check pump for porous casting, scores 
on mating surfaces and excess rotor 
clearance. Repair as required. Loose pump 
bolts. 

5. Cooling System Cooler Plugged. 5. Flow check cooler circuit. Repair as 
needed. 

6. Overrunning Clutch Damaged. 6. Replace clutch. 
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CONDITION POSSIBLE CAUSES CORRECTION 

SLIPS IN REVERSE ONLY 1. Fluid Level Low. heck for leaks. 

2. Gearshift Linkage Mis-adjusted. 2. Adjust linkage. 

3. Rear Band Mis-adjusted. 3. Adjust band. 

4. Rear Band Worn. 4. Replace as required. 

5. Overdrive Direct Clutch Worn. 5. Disassemble overdrive. Repair as 
needed. 

6. Hydraulic Pressure Too Low. 6. Perform hydraulic pressure tests to 
determine cause. 

7. Rear Servo Leaking. 7. Air pressure check clutch-servo operation 
and repair as required. 

8. Band Linkage Binding. 8. Inspect and repair as required. 

SLIPS IN FORWARD 1. Fluid Level Low. 1. Add fluid and check for leaks. 
DRIVE RANGES 2. Fluid Foaming. 2. Check for high oil level, bad pump 

gasket or seals, dirt between pump halves 
and loose pump bolts. Replace pump if 
necessary. 

3. Throttle Linkage Mis-adjusted. 3. Adjust linkage. 
V-10 Only 

4. Gearshift Linkage Mis-adjusted. 4. Adjust linkage. 

5. Rear Clutch Worn. 5. Inspect and replace as needed. 

6. Low Hydraulic Pressure Due to 6. Perform hydraulic and air pressure tests 
Worn Pump, Incorrect Control to determine cause. 
Pressure Adjustments, Valve Body 
Warpage or Malfunction, Sticking, 
Leaking Seal Rings, Clutch Seals 
Leaking, Servo Leaks, Clogged Filter 
or Cooler Lines. 

7. Rear Clutch Malfunction, Leaking 7. Air pressure check clutch-servo operation 
Seals or Worn Plates. and repair as required. 

8. Overrunning Clutch Worn, Not 8. Replace Clutch. 
Holding (Slips in 1 Only). 

SLIPS IN LOW GEAR "0/1 Overrunning Clutch Faulty. Replace overrunning clutch. 
ONLY, BUT NOT IN 
MANUAL 1 POSITION 

GROWLING, GRATING 1. Drive Plate Broken. 1. Replace. 
OR SCRAPING NOISES 2. Torque Converter Bolts Hitting 2. Dust shield bent. Replace or repair. 

Dust Shield. 

3. Planetary Gear Set Brokenl 3. Check for . 
Seized. required. 

4. Overrunning Clutch Worn/Broken. 4. Inspect a, 
Repair as required. 

5. Oil Pump Components Scoredl 5. Remove, inspect and repair as required. 
Binding. 

6. Output Shaft Bearing or Bushing 6. Remove, inspect and repair as required. 
Damaged. 

7. Clutch Operation Faulty. 7. Perform air pressure check and repair as 
required. 

8. Front and Rear Bands Mis- 8. Adjust bands. 
adjusted. 
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CONDITION POSSIBLE CAUSES CORRECTION 

DRAGS OR LOCKS UP 1. Fluid Level Low. 1. Check and adjust level. 

2. Clutch Dragging/Failed 2. Air pressure check clutch operation and 
repair as required. 

3. Front or Rear Band Mis-adjusted. 3. Adjust bands. 

4. Case Leaks Internally. 4. Check for leakage between passages in 
case. 

5. Servo Band or Linkage 5. Air pressure check servo operation and 
Malfunction. repair as required. 

: :. :;"""ilurlning Clutch Worn. 6. Remove and inspect clutch. Repair as 
required. 

7. Planetary Gears Broken. 7. Remove, inspect and repair as required 
(look for debris in oil pan). 

8. Converter Clutch Dragging. 8. Check for plugged cooler. Perform flow 
check. Inspect pump for excessive side 
clearance. Replace pump as required. , 

NO 4-3 DOWNSHIFT 1. Circuit Wiring and/or Connectors 1. Test wiring and connectors with test lamp 
Shorted. and volt/ohmmeter. Repair wiring as 

necessary. Replace connectors andlor 
harnesses as required. 

2. PCM Malfunction. 2. Check PCM operation with DRB® 
tool. Replace PCM only if faulty. 

3. TPS Malfunction 3. Check TPS with DRB® scan tool at PCM. 

4. Lockup Solenoid Not Venting. 4. Remove valve body and replace solenoid 
assembly if plugged or shorted. 

5. Overdrive Solenoid Not Venting. 5. Remove valve body and replace solenoid 
if plugged or shorted. 

6. Valve Body Valve Sticking. 6. Repair stuck 3-4 shift valve or lockup 
timing valve. 

NO 4-3 DOWNSHIFT 1. Control Switch Open/Shorted. 1. Test and replace switch if faulty. 
WHEN CONTROL 2. Overdrive Solenoid Connector 2. Test solenoids and replace if seized or 
SWITCH IS TURNED OFF Shorted. shorted. 

3. PCM Malfunction. 3. Test with DRB® scan tool. Replace PCM 
if faulty. 

4. Valve Body Stuck Valves. 4. Repair stuck 3-4, lockup or lockup timing 
valve. 

CLUNK NOISE FROM 1. Transmission Fluid Low. 1. Add Flu id. 
DRIVELINE ON CLOSED 2. Throttle Cable Mis-adjusted. V-10 2. Adjust cable. 
THROTTLE 4-3 Only 
DOWNSHIFT 

3. Overdrive Clutch Select Spacer 3. Replace overdrive piston thrust plate 
Wrong Spacer. spacer. 
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CONDITION POSSIBLE CAUSES CORRECTION 

3-4 UPSHIFT OCCURS 1. Overdrive Solenoid Connector or 1. Test connector and wiring for loose 
IMMEDIATELY AFTER 2-3 Wiring Shorted. connections, shorts or ground and repair as 
SHIFT needed. 

2. TPS Malfunction. 2. Test TPS and replace as necessary. 
Check with DRB® scan tool. 

3. PCM Malfunction. 3. Test PCM with DRB® scan tool and 
replace controlier if faulty. 

4. Overdrive Solenoid Malfunction. 4. Replace solenoid. 

5. Valve Body Malfunction. 5. Remove, disassemble, clean and inspect 
valve body components. Make sure all 
valves and plugs slide freely in bores. 
Polish valves with crocus cloth if needed. 

WHINE/NOISE RELATED 1. Fluid Level Low. 1 . Add fluid and check for leaks. 
TO ENGINE SPEED 2. Shift Cable Incorrect Routing. 2. Check shift cable for correct routing. 

Should not touch engine or bell housing. 

NO 3-4 UPSHIFT 1.010 Switch In OFF Position. 1. Turn control switch to ON position. 

2. Overdrive Circuit Fuse Blown. 2. Replace fuse. Determine why fuse failed 
and repair as necessary (i.e., shorts or 
grounds in circuit). 

3. % Switch Wire Shorted/Open 3. Check wires/connections with 12V test 
Cut. lamp and voltmeter. Repair damaged or 

loose wire/connection as necessary. 

4. Distance or Coolant Sensor 4. Check with DRB® scan tool and repair or 
Malfunction. replace as necessary. 

5. TPS Malfunction. 5. Check with DRB® scan tool and replace 
if necessary. 

6. Neutral Sense to PCM Wire 6. Test switch/sensor as described in 
Shorted/Cut. service section and replace if necessary. 

Engine no start. 

7. PCM Malfunction. 7. Check with DRB® scan tool and replace 
if necessary. 

8. Overdrive Solenoid Shorted/Open. S. Replace solenoid if shorted or open and 
repair loose or damaged wires (DRB® scan 
tool). 

9. Solenoid Feed Orifice in Valve 9: Remove, disassemble, and clean valve 
Body Blocked. body thoroughly. Check feed orifice. 

10. Overdrive Clutch Failed. 10. Disassemble overdrive and repair as 
needed. 

11. Hydraulic Pressure Low. 11. Pressure test transmission to determine 
cause. 

12. Valve Body Valve Stuck. 12. Repair stuck 3-4 shift valve, 3-4 timing 
valve. 

13. 010 Piston Incorrect Spacer. 13. Remove unit, check end play and install 
correct spacer. 

14. Overdrive Piston Seal Failure. 14. Replace both seals. 

15. % Check Valve/Orifice Failed. 15. Check for free movement and secure 
assembly (in piston retainer). Check ball 
bleed orifice. 
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CONDITION POSSIBLE CAUSES CORRECTION 

SLIPS IN OVERDRIVE 1. Fluid Level Low. 1. Add fluid and check for leaks. 
FOURTH GEAR 2. Overdrive Clutch Pack Worn. 2. Remove overdrive unit and rebuild clutch 

pack. 

3. Overdrive Piston Retainer Bleed 3. Disassemble transmission, remove 
Orifice Blown Out. retainer and replace orifice. 

4. Overdrive Piston or Seal 4. Remove overdrive unit. Replace seals if 
Malfunction. worn. Replace piston if damaged. If piston 

retainer is damaged, remove and 
disassemble the transmission. 

5. 3-4 Shift Valve, Timing Valve or 5. Remove and overhaul valve body. 
Accumulator Malfunction. Replace accumulator seals. Make sure all 

valves operate freely in bores and do not 
bind or stick. Make sure valve body screws 
are correctly tightened and separator plates 
are properly positioned. 

6. Overdrive Unit Thrust Bearing 6. Disassemble overdrive unit and replace 
Failure. thrust bearing (NO.1 thrust bearing is 

between overdrive piston and clutch hub; 
NO.2 thrust bearing is between the 
planetary gear and the direct clutch spring 
plate; NO.3 thrust bearing is between 
overrunning clutch hub and output shaft). 

7. % Check Valve/Bleed Orifice 7. Check for function/secure orifice insert in 
Failure. 0/0 piston retainer. 

DELAYED 3-4 UPSHIFT 1. Fluid Level Low. 1. Add fluid and check for leaks. 
(SLOW TO ENGAGE) 2. Throttle Valve Cable Mis-adjusted. 2. Adjust throttle valve cable. 

V-10 Only 

3. Overdrive Clutch Pack Worn/ 3. Remove unit and rebuild clutch pack. 
Burnt. 

4. TPS Faulty. 4. Test with DRB® scan tool and replace as 
necessary 

5. Overdrive Clutch Bleed Orifice 5. Disassemble transmission and replace 
Plugged. orifice. 

6. Overdrive Solenoid or Wiring 6. Test solenoid and check wiring for 
Shorted/Open. loose/corroded connections or shorts/ 

grounds. Replace solenoid if faulty and 
repair wiring if necessary. 

7. Overdrive Excess Clearance. 7. Remove unit. Measure end play and 
select proper spacer. 

8. OlD Check Valve Missing or 8. Check for presence of check valve. 
Stuck. Repair or replace as required. 

TORQUE CONVERTER Lockup Solenoid, Relay or Wiring Test solenoid, relay and wiring for 
LOCKS UP IN SECOND Shorted/Open. continuity, shorts or grounds. Replace 
AND/OR THIRD GEAR solenoid and relay if faulty. Repair wiring 

and connectors as necessary. 

HARSH 1-2, 2-3, 3-4 OR Lockup Solenoid Malfunction. Remove valve body and replace solenoid 
3-2 SHIFTS assembly. 
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CONDITION POSSIBLE CAUSES CORRECTION 

NO START IN PARK OR 1. Gearshift Linkage/Cable 1. Adjust linkage/cable. 
NEUTRAL Mis-adjusted. 

2. Neutral Sense Wire Open/Cut. 2. Check continuity with test lamp. Repair 
as required. 

3. Park/Neutral Switch, or 3. Refer to service section for test and 
Transmission Range Sensor Faulty. replacement procedure. 

4. Park/Neutral Switch, or 4. Connectors spread open. Repair. 
Transmission Range Sensor 
Connection Faulty. 

5. Valve Body Manual Lever 5. Inspect lever assembly and replace if 
Assembly BentIWorn/Broken. damaged. 

NO REVERSE (OR SLIPS 1. Direct Clutch Pack (front clutch) 1. Disassemble unit and rebuild clutch 
IN REVERSE) Worn. pack. 

2. Rear Band Mis-adjusted. 2. Adjust band. 

3. Front Clutch Malfunctioned/ 3. Air-pressure test clutch operation. 
Burned. Remove and rebuild if necessary. 

4. Overdrive Thrust Bearing Failure. 4. Disassemble geartrain and replace 
bearings. 

5. Direct Clutch Spring Collapsed! 5. Remove and disassemble unit. Check 
Broken. clutch position and replace spring. 
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CONDITION POSSIBLE CAUSES CORRECTION 

OIL LEAKS.· ~FIUid Lines and Fittings Loose! 1. Tighten fittings. If leaks persist, replace 
aks/Damaged. fittings and lines if necessary. 

. Fill Tube (where tube enters case) 2. Replace tube seal. Inspect tube for 
Leaks/Damaged. cracks in fill tube. 

3. Pressure Port Plug Loose 3. Tighten to correct torque. Replace plug 
Loose/Damaged. or reseal if leak persists. 

4. Pan Gasket Leaks. 4. Tighten pan bolts 13.6 N·m (120 in. Ibs.). 
If leaks persist, replace gasket. 

5. Valve Body Manual Lever Shaft 5. Replace shaft seal. 
Seal Leaks/Worn. 

6. Rear Bearing Access Plate Leaks. 6. Replace gasket. Tighten screws. 

7. Gasket Damaged or Bolts are 7. Replace bolts or gasket or tighten both. 
Loose. 

8. Adapter/Extension Gasket 8. Replace gasket. 
Damaged Leaks/Damaged. 

9. Park/Neutral Switch, or 9. Replace switch and gasket. 
Transmission Range Sensor 
Leaks/Damaged. 

10. Converter Housing Area Leaks. 10. Check for leaks at seal caused by worn 
seal or burr on converter hub (cutting seal), 
worn bushing, missing oil return, oil in front 
pump housing or hole plugged. Check for 
leaks past O·ring seal on pump or past 
pump-to·case bolts; pump housing porous, 
oil coming out vent due to overfill or leak 
past front band shaft access plug. 

11. Pump Seal LeakslWorn/ 11. Replace seal. 
Damaged. 

12. Torque Converter Weld 12. Replace converter. 
Leak/Cracked Hub. 

13. Case Porosity Leaks. 13. Replace case. 

NOISY OPERATION IN 1. Overdrive Clutch Discs, Plates or 1. Remove unit and rebuild clutch pack. 
FOURTH GEAR ONLY Snap Rings Damaged. 

2. Overdrive Piston or Planetary 2. Remove and disassemble unit. Replace 
Thrust BeClring Damaged. either thrust bearing if damaged. 

3. Output Shaft Bearings Scored/ 3. Remove and disassemble unit. Replace 
Damaged. either bearing if damaged. 

4. Planetary Ge~rs Worn/Chipped. 4. Remove and overhaul overdrive unit. 

5. Overdrive Unit Overrunning Clutch 5. Remove and overhaul overdrive unit. 
Rollers Worn/Scored. 

STANDARD PROCEDURE - ALUMINUM THREAD REPAIR 
Damaged or worn threads in the aluminum transmission case and valve body can be repaired by the use of Heli
Coils TM, or equivalent. This repair consists of drilting out the worn-out damaged threads. Then tap the hole with a 
special Heli-CoifTM tap, or equivalent, and installing a Heli-CojITM insert, or equivalent, into the hole. This brings the 
hole back to its original thread size. 

Heli-CoiITM, or equivalent, tools and inserts are readily available from most automotive parts suppliers. 
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REMOVAL 

NOTE: The overdrive unit can be removed and serviced separately. It is not necessary to remove the entire 
transmission assembly to perform overdrive unit repairs. 

1. Disconnect battery negative cable. 

2. Raise vehicle. 

3. Remove the transfer case skid plate (2), if 
equipped. 

4. Disconnect and lower or remove any necessary 
exhaust components. 

5. Remove engine-to-transmission struts. 

6. Remove starter motor. (Refer to 8 - ELECTRICAU 
STARTING/STARTER MOTOR - REMOVAL) 

7. Disconnect and remove the crankshaft position 
sensor. (Refer to 14 - FUEL SYSTEM/FUEL 
INJECTION/CRANKSHAFT POSITION SENSOR -
REMOVAL) Retain the sensor attaching bolts. 

8. If transmission is being removed for overhaul, 
remove transmission oil pan, drain fluid and rein
stall pan. 

9. Remove torque converter access cover. 

10. Rotate crankshaft in clockwise direction until con
verter bolts are accessible. Then remove bolts 
one at a time. Rotate crankshaft with socket 
wrench on dampener bolt. 

aOde111b 

11. Mark propeller shaft and axle yokes for assembly alignment. Then disconnect and remove propeller shaft. On 4 
x 4 models, remove both propeller shafts. (Refer to 3 - DIFFERENTIAL & DRIVELINE/PROPELLER SHAFT/ 
PROPELLER SHAFT - REMOVAL) 

12. Disconnect wires from the transmission range sensor and transmission solenoid connector. 

13. Disconnect gearshift cable (1) from the transmission manual lever (2). 

14. For vehicles with gas engines, disconnect throttle valve cable from transmission bracket and throttle valve lever. 
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15. For vehicles with a diesel engine, remove the 
bolts (2) holding the transmission throttle valve 
actuator (TTVA) (1) to the transmission case. 

16. Allow the TTVA (1) to rotate clockwise away from 
the transmission. 

17. Remove the wiring connector (2) from the TTVA 
(1 ). 

18. Lift the TTVA (1) straight upward and off the throt
tle valve shaft (3). 

Y;a147c6ec 
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19. On 4X4 models, disconnect shift rod from transfer 
case shift lever. 

20. Support rear of engine with safety stand or jack. 

21. Raise transmission slightly with service jack to 
relieve load on crossmember and supports. 

22. Remove the nuts (3) securing rear support (1) to 
the transmission cross member. 

23. Remove the bolts(2) holding the rear support (1) 
to the transmission (5) remove the rear support. 

24. Remove bolts attaching crossmember to frame 
and remove crossmember. 

25. On 4X4 models, remove transfer case. (Refer to 
21 - TRANSMISSION AND TRANSFER CASEI 
TRANSFER CASE - REMOVAL) 

26. Remove fill tube (7) bracket bolts and pull tube 
out of transmission. Retain fill tube seal (6). On 
4X4 models, it will also be necessary to remove 
bolt attaching transfer case vent tube to converter 
housing. 

27. Disconnect fluid cooler lines (6. 7) at transmission 
(5), diesel engines. 

BObcea66 

814b45af 
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28. Disconnect fluid cooler lines (4, 5) at transmission 
(3), gas engines. 

29. Remove all bolts (1) holding the transmission (3) 
to the engine adapter (2), diesel engines. 

30. Carefully work transmission and torque converter 
assembly rearward off engine block dowels. 

31. Lower transmission and remove assembly from 
under the vehicle. 

32. To remove torque converter, remove C-clamp 
from edge of bell housing and carefully slide 
torque converter out of the transmission. 
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33. Remove all bolts (1) holding the transmission (3) 
to the engine adapter (2), gas engines. 

34. Carefully work transmission and torque converter 
assembly rearward off engine block dowels. 

35. Lower transmission and remove assembly from 
under the vehicle. 

36. To remove torque converter, remove C·clamp 
from edge of bell housing and carefully slide 
torque converter out of the transmission. 

DISASSEMBLY 
1. Clean exterior of transmission with suitable solvent 

or pressure washer. 

2. Place transmission in vertical position. 

3. Measure the input shaft end playas follows. 

a. Attach Adapter 8266-5 (2) to Handle 8266-8 
(1 ). 

b. Attach Dial Indicator C-3339 (3) to Handle 
8266·8 (1). 

c. Install the assembled tool onto the input shaft 
of the transmission and tighten the retaining 
screw on Adapter 8266-5 to secure it to the 
input shaft. 

d. Position the dial indicator plunger against a flat 
spot on the oil pump and zero the dial indica
tor. 

e. Move input shaft in and out and record read
ing. Record the maximum travel for assembly 
reference 

814b476e 

6Oc070b4 
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4. Remove the overdrive unit from the main transmis
sion case. If overdrive unit is not to be serviced, 
install Alignment Shaft 6227-2 into the overdrive 
unit to prevent misalignment of the overdrive 
clutches during service of main transmission com
ponents. 

5. Remove throttle and shift levers from valve body 
manual shaft and throttle lever shaft. 

6. Remove transmission oil pan and gasket. 

7. Remove filter (1) from valve body (2). Keep filter 
screws separate from other valve body screws. Fil
ter screws are longer and should be kept with filter. 

8. Remove the transmission range sensor. (Refer to 
21 - TRANSMISSION/AUTOMATIC - 48REI 
TRANSMISSION RANGE SENSOR - REMOVAL) 

9. Remove hex head bolts (1, 2) attaching valve body 
to transmission case. A total of 10 bolts are used. 
Note different bolt lengths for assembly reference. 

10. Remove valve body assembly (2). Push valve 
body harness connector out of case. Then work 
park rod (3) and valve body out of case. 

80c072b8 
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11. Remove accumulator outer spring (2) (diesel 
engines only), piston (1), and inner spring (3) 
(V-10 engine only). Note position of piston and 
springs for assembly reference. Remove and dis
card piston seals if worn or cut. 

12. Remove pump oil seal with suitable pry tool or 
slide-hammer mounted screw. 

13. Remove front band lever pin access plug (1). Use 
square end of 1/4 in. drive extension (2) to 
remove plug as shown. 

14. Begin removal of the oil pump and reaction shaft 
support assembly by tightening the front band 
adjusting screw (2) until band is tight around front 
clutch retainer. This will prevent retainer from 
coming out with pump and possibly damaging 
clutch or pump components. 
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15. Remove oil pump bolts. 

16. Thread Slide Hammers C-37S2 (2) into threaded 
holes in (fange of oil pump housing (1). 

17. Remove oil pump and reaction shaft (1) support 
by bumping slide hammers outward alternately to 
pull pump from case. 

18. Remove oil pump gasket (1). Note gasket position 
in case for assembly reference. 
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19. Loosen front band adjusting screw until band is 
completely loose. 

20. Remove front band strut (2) and anchor (3). 

21. Squeeze front band (1) together slightly and slide 
band over front clutch retainer (2) and out of 
case. 

J9121.18 
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22. Remove front and rear clutch assemblies (1) as a 
unit. 

23. Remove front band reaction pin and lever (1). 
Start pin through lever and out of case bore with 
drift or punch. Then use pencil magnet to with
draw pin completely (2). 

24. Remove intermediate shaft thrust washer (1). Tri
angular shaped washer will either be on shaft pilot 
hub (2) or in rear clutch retainer. 

\ 

\ 

~ 
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25. Remove thrust plate (1) from intermediate shaft 
hub (2). 

26. Remove intermediate shaft-planetary geartrain 
assembly (1). 

27. Loosen rear band locknut and loosen adjusting 
screw 3-4 turns. 

28. Remove snap-ring (3) that retains low-reverse 
drum (1) on overdrive piston retainer hub. 

J9121·508 

/r O~ o 
1 
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29. Slide low-reverse drum (1) and thrust washer (3) 
off piston retainer hub and out of rear band. 

30. Note that overrunning clutch race (1) will remain 
on splines of low-reverse drum after removal. The 
race is a permanent press fit on the hub 
splines. Do not attempt to remove the race. 

31. Remove overrunning clutch assembly (2). Assem
bly can be removed without displacing rollers and 
springs if care is exercised. Note position of roll
ers and springs for assembly reference. 

J9521·90 

J9221-8 
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32. Remove rear band adjusting lever and reaction 
pin. 

33. Remove rear band. 

34. Compress front servo rod guide (2) with large 
C-clamp (1) and Tool C-4470 (4), or Compressor 
Tool C-3422-8. Compress guide only enough to 
permit snap-ring removal (about 1/8 in.). 

35. Remove servo piston snap·ring (4). Unseat one 
end of ring. Then carefully work removal tool 
around back of ring until free of ring groove. Exer
cise caution when removing snap-ring. Servo 
bore can be scratched or nicked if care is not 
exercised. 

36. Remove tools and remove rear servo retainer (3), 
spring and piston assembly. 

CLEANING 
Clean the case in a solvent tank. Flush the case bores and fluid passages thoroughly with solvent. Dry the case and 
all fluid passages with compressed air. 8e sure all solvent ;s removed from the case and that all fluid passages are 
clear. 

NOTE: Do not use shop towels or rags to dry the case (or any other transmission component) unless they 
are made from lint-free materials. lint will stick to case surfaces and transmission components and circu
late throughout the transmission after assembly. A sufficient quantity of lint can block fluid passages and 
interfere with valve body operation. 

Lubricate transmission parts with Mopar® ATF +4, Automatic Transmission fluid, during overhaul and assembly. Use 
petroleum jelly to prelubricate seals, O-rings, and thrust washers. Petroleum jelly can also be used to hold parts in 
place during reassembly. 

INSPECTION 
Inspect the case for cracks, porous spots, worn bores, or damaged threads. Damaged threads can be repaired with 
Helicoil thread inserts. However, the case will have to be replaced if it exhibits any type of damage or wear. 

Lubricate the front band adjusting screw threads with petroleum jelly and thread the screw part-way into the case. 
Be sure the screw turns freely. 

Inspect the transmission bushings during overhaul. Bushing condition is important as worn, scored bushings con
tribute to low pressures, clutch slip and accelerated wear of other components. However, do not replace bushings 
as a matter of course. Replace bushings only when they are actually worn, or scored. 
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The use of crocus cloth is permissible where necessary, providing it is used carefully. When used on shafts, or 
valves, use extreme care to avoid rounding off sharp edges. Sharp edges are vital as they prevent foreign matter 
from getting between the valve and valve bore. 

Do not reuse oil seals, gaskets, seal rings, or O-rings during overhaul. Replace these parts as a matter of course. 
Also do not reuse snap rings or E-clips that are bent or distorted. Replace these parts as well. 

ASSEMBLY 
Do not allow dirt, grease, or foreign material to enter the case or transmission components during assembly. Keep 
the transmission case and components clean. Also make sure the tools and workbench area used for reassembly 
operations are equally clean. 

Shop towels used for wiping off tools and your hands must be made from lint free materials. Lint will stick to trans
mission parts and could interfere with valve operation or even restrict fluid passages. 

Lubricate transmission clutch and gear components with Mopar® ATF +4 during reassembly. Soak clutch discs in 
transmission fluid before installation. 

Use petroleum jelly on piston seals and o-rings to ease installation. Petroleum jelly can also be used to lubricate 
and hold thrust washers and plates in position during assembly. 

Do not use chassis grease, bearing grease, white grease, or similar lubricants on any part. These types of 
lubricants can eventually block or restrict fluid passages and valve operation. Use petroleum jelly only. 

Do not force parts into place. The transmission components and sub-assemblies are easily installed by hand when 
properly aligned. If a part seems difficult to install, it is either misaligned or incorrectly assembled. Verify that thrust 
washers, thrust plates and seal rings are correctly positioned. 

The planetary geartrain, front/rear clutch assemblies and oil pump are all much easier to install when the transmis
sion case is upright. Either tilt the case upward with wood blocks, or cut a hole in the bench large enough for the 
intermediate shaft and rear support. Then lower the shaft and support into the hole and support the rear of the case 
directly on the bench. 

FRONT/REAR SERVO 
1. Lubricate rear servo piston seal with ATF +4. Lubri

cate servo bore in case with ATF +4. 

2. Install rear servo piston (1) in case. Position piston 
at slight angle to bore and insert piston with twist
ing motion. 
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3. Install rear servo spring (1) and retainer (3) in case 
bore. Be sure spring (1) is seated on piston (2). 

4. Compress rear servo piston with C-clamp (2) or 
Valve Spring Compressor C-3422-B and install 
servo piston snap-ring (4). 

5. Lubricate front servo piston (2) components and 
servo bore in case with transmission fluid. 

6. Install front servo piston (2) in bore. Carefully "run" 
small, suitable tool (1) around piston ring to press it 
back into groove and ease installation. Rotate pis
ton into bore at same time. Rock piston slightly to 
ease piston ring past snap-ring groove and into 
bore. 
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7. Bottom front servo piston in bore and install servo 
spring. 

8. Install front servo piston rod (2) guide as follows: 

a. Place Tool SP-5560 (or similar size tool) (5) on 
guide and position C-clamp on tool and case. 

b. Slowly compress rod guide while simulta
neously easing seal ring into bore with suitable 
tool. 

9. Install rod guide snap-ring (4). 

OVERRUNNI-NG CLUTCH, REAR BAND, AND LOW-REVERSE DRUM 
1. Install overrunning clutch components if not yet 

installed. 

2. Position rear band reaction pin and band in case. 
Be sure that the twin lugs on the band are seated 
against the reaction pin. 

3. Install low-reverse drum. Slide drum through rear 
band, onto piston retainer hub and into engage
ment with overrunning clutch and race. 

4. Install thrust washer in low-reverse drum spotface 
(2). Use petroleum jelly to hold washer in place. 

5. Install snap-ring (3) that secures low-reverse drum 
to piston retainer hub. 

6. Insert the rear band pivot pin part way into the 
case. 

7. Install rear band adjusting lever and pivot pin. Be 
sure lever and the single lug on the band are 

/, U~ o 
1 

aligned and engaged before seating band pivot pin in case. 

PLANETARY GEARTRAIN, FRONT/REAR CLUTCH, AND FRONT BAND 
1. Remove Alignment Shaft 6227-2, if installed previ

ously. 

2. Install assembled intermediate shaft and planetary 
geartrain (1) Support shaft carefully during 
installation. Do not allow shaft bearing/bushing 
surfaces to become nicked or scratched. 

J9121·508 
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3. Lubricate intermediate shaft thrust plate (1) with 
petroleum jelly and install plate on shaft pilot hub 
(2). 

4. Check input shaft front seal rings (1), fiber thrust 
washer (4), and rear seal ring (3). Be sure the 
ends of rear seal ring are hooked together and 
diagonal cut ends of front seal rings are firmly 
seated against each other as shown. Lubricate seal 
rings with petroleum jelly after checking them. 



DR ------AUTOMATIC TRANSMISSION .. 48RE .. SERVICE INFORMATION 21 .. 1391 

5. Assemble front (1) and rear (2) clutches. Align lugs 
on front clutch discs. Mount front clutch on rear 
clutch. Turn front clutch retainer back and forth until 
front clutch discs are fully seated on rear clutch 
splined hub. 

6. Install intermediate shaft thrust washer (3) in hub of 
rear clutch retainer (2). Use petroleum jelly to hold 
washer in place. Position washer so grooves are 
facing outward. Washer only fits one way in 
clutch retainer hub. 

19121-100 

J9121-101 
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7. Place transmission case in upright position, or 
place blocks under front end of transmission repair 
stand to tilt case rearward. This makes it easier to 
install front/rear clutch assembly (1). 

8. Align discs in rear clutch. Then install and engage 
assembly (1) in front planetary and driving shell. 
Turn clutch retainers back and forth until both 
clutches are seated. 

9. Position front band lever (1) in case and over servo 
rod guide. Then install front band lever pin in case 
and slide it through lever. 

10. Coat threads of front band pin access plug with 
sealer and install it in case. Tighten plug to 17 
N·m (13 ft. Ibs.) torque. 

11. Slide front band over front clutch retainer and 
install front band strut (2) and anchor (3). 

12. Tighten front band adjusting screw until band is 
tight on clutch retainer. This will hold clutches in 
place while oil pump is being installed. Verify that 
frontJrear clutch assembly is still properly 
seated before tightening band. 

® 

J9121.18 
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OIL PUMP 

1. Install oil pump Pilot Studs C-3288-B (2) in case. 

2. Install new oil pump gasket (1) on pilot studs and 
seat it in case. Be sure gasket is properly aligned 
with fluid passages in case. 

3. Coat the reaction shaft thrust washer (1) with 
petroleum jelly to hold it in place. Then install 
washer over reaction shaft hub and seat it on 
pump. 

CAUTION: The thrust washer bore (I. D.), is cham
fered (2) on one side. Make sure the chamfered 
side is installed so it faces the pump. 

4. Check seal rings (1) on reaction shaft support. Be 
sure rings are hooked together correctly. Also be 
sure fiber thrust washer (3) is in position. Use extra 
petroleum jelly to hold washer in place if necessary. 

( 

J9121-104 
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5. Check the torque converter hub seal ring on the 
reaction shaft for damage. Also check that the seal 
ring rotates freely in the reaction shaft groove. 
Replace the seal if necessary. 

6. Lubricate oil pump seals with petroleum Mopar® 
ATF +4. 

7. Mount oil pump on pilot studs and slide pump into 
case opening (1). Work pump into case by hand. 
Do not use a mallet or similar tools to seat 
pump. 

8. Remove pilot studs (2) and install oil pump bolts. 
Tighten pump bolts alternately and evenly to fully 
seat pump in case. Then final-tighten pump bolts to 
20 N·m (15 ft. Ibs.) torque. 

9. Verify correct installation. Rotate input and interme
diate shafts and check for bind. If bind exists, com
ponents are either mis-assembled, or not seated. 
Disassemble and correct as necessary before 
proceeding. 

INPUT SHAFT END PLAY CHECK 

NOTE: Overdrive unit must be installed in order to 
correctly measure the input shaft end-play. 

1. Measure input shaft end play. 

NOTE: If end play is incorrect, transmission is 
incorrectly assembled, or reaction shaft thrust 
washer is incorrect. The reaction shaft thrust 
washer is selective. 

a. Attach Adapter 8266-5 (2) to Handle 8266-8 
(1 ). 

b. Attach Dial Indicator C-3339 (3) to Handle 
8266-8 (1). 

c. Install the assembled tool onto the input shaft 
of the transmission and tighten the retaining 
screw on Adapter 8266-5 to secure it to the 
input shaft. 

d. Position the dial indicator plunger against a flat 
spot on the oil pump and zero the dial indica
tor. 

81009bec 

SOc070b4 

e. Move input shaft in and out and record reading. End play should be 0.86 - 2.13 mm (0.034 - 0.084 in.). 
Adjust as necessary. 
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ACCUMULATOR, VALVE BODY, OIL PAN, AND TORQUE CONVERTER 

1. Install accumulator inner spring (3) (V-10 engine 
only), piston (1). and outer spring (2) (diesel engine 
only). 

2. Verify that the transmission range sensor has not 
been installed in case. Valve body can not be 
installed if sensor is in position. 

3. Install new valve body manual shaft seal (2) in 
case. Lubricate seal lip and manual shaft with 
petroleum jelly. Start seal over shaft and into case. 
Seat seal with 15/16 inch, deep well socket (1). 

4. Install valve body as follows: 

a. Start park rod into park pawl. If rod will not 
slide past park pawl, pawl is engaged in park 
gear. Rotate overdrive output shaft with suit
able size 12 point socket; this will free pawl 
and allow rod to engage. 

b. Align and seat valve body on case. Be sure 
manual lever shaft and overdrive connector are 
fully seated in case. 

c. Instati and start all valve body attaching bolts 
by hand. Then tighten bolts evenly, in a diago
nal pattern to 12 N·m (105 in. Ibs.) torque. Do 
not overtighten valve body bolts. This could 
result in distortion and cross leakage after 
installation .. 

5. Install new filter on valve body. Tighten filter screws to 4 N·m (35 in. Ibs.). 

80a3afb5 

CAUTION: If the condition of the transmission before the overhaul procedure caused excessive metallic or 
fiber contamination in the fluid, replace the torque converter. Fluid contamination and transmission failure 
can result if not done. 

6. Move the transmission manual shaft lever to the manual LOW position. 
7. Install the TRS mounting bracket into the transmission case. Using TRS Mounting Bracket Socket 8581 (3), 

tighten the mounting bracket (2) to 34 N·m (300 in.lbs.). 
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8. Install the TRS into the mounting bracket with the 
wiring connector facing the front of the transmis
sion. 

9. Install the two screws to hold the TRS to the 
mounting bracket. Tighten the screws to 5 N·m (45 
in.lbs.). 

10. Verify proper sensor operation. 

11. Move the transmission manual shaft lever to the 
PARK position. 

12. Install torque converter. Use C-clamp or metal 
strap to hold converter in place for installation. 

BAND ADJUSTMENT AND FINAL 
1. Adjust front and rear bands as follows: 

1 - NEUTRAL CONTACT 
2 - MANUAL LEVER AND SENSOR PLUNGER IN REVERSE 
POSITION 
3 - PARK CONTACT 
4 - TRANSMISSION RANGE SENSOR 

a. Loosen locknut on each band adjusting screw 4-5 turns. 

b. Tighten both adjusting screws to 8 N·m (72 in. Ibs.). 

c. Back off front band adjusting screw 1-3/4 turns, for diesel vehicles, or 1-1/2 turns for V-10 vehicles. 

d. Back off rear band adjusting screw 3 turns. 

e. Hold each adjusting screw in position and tighten locknut to 34 N·m (25 ft. Ibs.) torque. 

2. Install magnet in oil pan. Magnet seats on small protrusion at corner of pan. 

3. Position new oil pan gasket on case and install oil pan. Tighten pan bolts to 13.6 N·m (125 in. Ibs.). 

4. Install throttle valve and shift selector levers on valve body manual lever shaft. 

S. Apply small quantity of dielectric grease to terminal pins of solenoid case connector and neutral switch. 

6. Fill transmission with recommended fluid. 
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INSTALLATION 
1. Check torque converter hub inner and outer diam

eters and hub drive notches for sharp edges burrs, 
scratches, or nicks. Polish the hub and notches 
with 320/400 grit paper and crocus cloth if neces
sary. The hub must be smooth to avoid damaging 
pump seal at installation. 

2. Lubricate pocket in the rear oil pump seal lip with 
transmission fluid. 

3. Lubricate converter pilot hub of the crankshaft with 
a light coating of Mopar® High Temp Grease. 

4. Align and install converter in oil pump. 

S. Carefully insert converter in oil pump. Then rotate 
converter back and forth until fully seated in pump 
gears. 

6. Check converter seating with steel scale (1) and 
straightedge (2). Surface of converter lugs should 
be 19mm (0.75 in.) to rear of straightedge when 
converter is fully seated. 

7. Temporarily secure converter with C-clamp. 

8. For vehicles equipped with a diesel engine; 

a. Position transmission on jack and secure it 
with chains. 

b. Check condition of converter driveplate. 
Replace the plate if cracked, distorted or dam
aged. Also be sure transmission dowel pins 
are seated in engine block and protrude far 
enough to hold transmission in alignment. 

c. Raise transmission and align converter with 
drive plate and converter housing with engine 
block. 

d. Move transmission forward. Then raise, lower 
or tilt transmission to align converter housing 
with engine block dowels. 

e. Carefully work transmission forward and over 
engine block dowels until converter hub is 
seated in crankshaft. 

1. Install bolts (5) attaching transmission (3) to 
engine adapter (2). 

21 - 1397 
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9. For vehicles equipped with a gas engine; 

a. Position transmission on jack and secure it 
with chains. 

b. Check condition of converter driveplate. 
Replace the plate if cracked, distorted or dam
aged. Also be sure transmission dowel pins 
are seated in engine block and protrude far 
enough to hold transmission in alignment. 

c. Raise transmission and align converter with 
drive plate and converter housing with engine 
block. 

d. Move transmission forward. Then raise, lower 
or tilt transmission to align converter housing 
with engine block dowels. 

e. Carefully work transmission forward and over 
engine block dowels until converter hub is 
seated in crankshaft. 

f. Install bolts (1) attaching transmission (3) to 
engine (2). 

10. Install rear support. 

11. Install the rear transmission crossmember. 

12. Lower transmission onto crossmember and install 
bolts attaching transmission mount to crossmem
ber. 

13. Remove engine support fixture. 

14. Install the transfer case, if equipped. (Refer to 21 
- TRANSMISSION AND TRANSFER CASE/ 
TRANSFER CASE - INSTALLATION) 

15. Install crankshaft position sensor. (Refer to 14 -
FUEL SYSTEM/FUEL INJECTION/CRANKSHAFT 
POSITION SENSOR - INSTALLATION) 

16. Connect gearshift cable (1) and throttle cable (gas 
engines only) to transmission. 

B14b476e 
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17. For vehicles equipped with a diesel engine, posi
tion the transmission throttle valve actuator 
(TTVA) (1) over the throttle valve shaft (3). 

18. Align the D-shaped opening in the bottom of the 
TTVA to the throttle valve shaft and install the 
TTVA onto the shaft. 

19. Install the wiring connector (2) to the TTVA (1). 

20. Rotate the TTVA (1) to the transmission case and 
instan the bolts (2) to hold the TTVA to the trans-
mission. 

21. lighten the bolts to 8.5 N·m (75 in.lbs.). 

22. Initialize the TTVA (Refer to 21 - TRANSMIS· 
SION/AUTOMATIC • 48REITHROTTLE VALVE 
ACTUATOR - ADJUSTMENTS). 



21 - 1400 AUTOMATIC TRANSMISSION • 48RE - SERVICE INFORMATION ------ DR 

23. Connect cooler lines (6, 7) to transmission (5), 
diesel engine. 

24. Connect cooler lines (4, 5) to transmission (3), 
gas engine. 

5 

B14b45al 

814b4770 
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25. Connect wires to the transmission range sensor 
and transmission solenoid connector. Be sure the 
transmission harnesses are properly routed. 

CAUTION: It is essential that correct length bolts 
be used to attach the converter to the driveplate. 
Bolts that are too long will damage the clutch sur
face inside the converter. 

26. Install torque converter-to-driveplate bolts. 

27. Install converter housing access cover. 

28. Install starter motor and cooler line bracket. (Refer 
to 8 ELECTRICAUSTARTING/STARTER 
MOTOR - INSTALLATION) 

29. Install transmission fill tube (7). Install new seal 
(6) on tube before installation. 

30. Install any exhaust components previously 
removed. 

31. Align and connect propeller shaft. (Refer to 3 -
DIFFERENTIAL & DRIVELIN ElPROPELLER 
SHAFT/PROPELLER SHAFT - INSTALLATION) 

32. Adjust gearshift cable and throttle valve cable, if necessary. 

33. Install the transfer case skid plate, if equipped. 

34. Lower vehicle. 

35. Fill transmission with Mopar® ATF +4, Automatic Transmission fluid. 

814b45bl 
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SCHEMATICS AND DIAGRAMS 

HYDRAULIC SCHEMATICS 
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SPECIFICATIONS 

TRANSMISSION 

GENERAL 

Component 

Planetary end play 

Input shaft end play 

Clutch pack clearance/Front. 

Clutch pack clearance/Rear. 

Front cI utch 

Rear clutch 

Overdrive clutch 

Direct clutch 

Band adjustment from 72 in. Ibs. 

Front band - Diesel Vehicles 

Front band - V-10 vehicles 

Rear band 

Recommended fluid 

GEAR RATIOS 

1ST GEAR 

2ND GEAR 

3RD GEAR 

4TH GEAR 

REVERSE 

THRUST WASHERlSPACERlSNAP-RING DIMENSIONS 

Component 

Front clutch thrust washer (reaction shaft support hub) 

Rear clutch thrust washer (clutch retainer) 

Intermediate shaft thrust plate (shaft hub pilot) 

Output shaft thrust washer (rear clutch hub) 

Rear clutch pack snap-ring 

Planetary geartrain snap-ring (at front of output shaft) 

Metric Inch 

0.15-1.22 mm 0.006-0.048 in. 

0.86-2.13 mm 0.034-0.084 in. 

2.5-4.09 mm 0.098-0.161 in. 

0.635-0.914 mm 0.025-0.036 in. 

5 discs 

4 discs 

5(STD Diesel or V-1 0) OR 6(Diesel HO} discs 

10 discs 

Back off 1 3/4 turns 

Back off 1 1/2 tu rns 

Back off 3 turns 

Mopar® ATF +4 

2.45:1 

1.45: 1 

1.00:1 

0.69:1 

2.20:1 

Metric Inch 

1.55 mm 0.061 in. 

2.15 mm 0.084 in. 

2.59 mm 0.102 in. 

1.55 mm 0.061 in. 

1.5-1.6 mm 0.060-0.063 in. 

1.3-1.4 mm 0.052-0.054 in. 

1.75-1.8 mm 0.068-0.070 in. 

2.1-2.2 mm 0.083-0.085 in. 

1.5-1.6 mm 0.060-0.062 in. 

1.9-1.95 mm 0.074-0.076 in. 

1.4-1.5 mm 0.055-0.059 in. 

1.6-1.7 mm 0.062-0.066 in. 
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Component Metric I Inch 
Overdrive piston thrust plate Thrust plate and spacer are select fit. Refer to 

Intermediate shaft spacer 
size charts and selection procedures in 

Overdrive Unit D&A procedures 

PRESSURE TEST 

Overdrive clutch Fourth gear only Pressure should be 524-565 kPa (76-82 psi) with 
closed throttle and increase to 965 kPa (140 psi) at 1/2 

to 3/4 throttle. 

Line pressure (at Closed throttle 372-414 kPa (54-60 psi). 
accumulator) 

Front servo Third or Fourth gear only No more than 21 kPa (3 psi) lower than line pressure. 

Rear servo 1 range No more than 21 kPa (3 psi) lower than line pressure. 

R range 1103 kPa (160 psi) at idle, builds to 1862 kPa (270 psi) 
at 1600 rpm. 

Governor D range closed throttle Pressure should respond smoothly to changes in mph 
and return to 0-7 kPa (0-1.5 psi) when stopped with 

transmission in 0, 1, 2. Pressure above 7 kPa (1.5 psi) 
at stand still will prevent transmission from 

downsh ifting. 

TORQUE SPECIFICATIONS 

DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Fitting, cooler line at trans 18 13 -

Bolt, torque convertor 47 35 -
Bolt, clevis bracket to 47 35 -

crossmember 

Bolt, clevis bracket to rear 68 50 -
support 

Bolt, driveplate to 75 55 -
crankshaft 

Bolt, Transmission Throttle 8.5 - 75 
Valve Actuator 

Plug, front band reaction 17 13 -
Locknut, front band adj. 34 25 -

Bolt, fluid pan 13.6 - 125 

Screws, fluid filter 4 - 35 

Bolt, oil pump 20 15 -
Bolt, overrunning clutch 17 13 -

cam 

Bolt, OlD to trans. 34 25 -
Bolt, OlD piston retainer 17 13 -
Plug. pressure test port 14 10 -

Bolt, reaction shaft support 20 - 175 

Locknut, rear band 41 30 -

Bolt, valve body to case 12 - 100 

Sensor, trans speed 27 20 -
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DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Screw, solenoid wiring 4 - 35 
connector 

Screw, solenoid to transfer 4 - 35 
plate 

Bracket, transmission 34 25 -
range sensor mounting 

Screw, transmision range 5 - 45 
sensor to mounting 

bracket 
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SPECIAL TOOLS 

RE TRANSMISSION 

Pilot Studs C-3288-B 

Oil Pressure Gauge - C-3292 

GAUGE, OIL PRESSURE - C-3293SP 

aOllo<lb 

Dia/lndicator C-3339 

Valve Spring Compressor C-3422-B 

Adapter, Band Adjuster - C-370S 

Puller/Slide Hammer, C-37S2 

Gauge, Throttle Setting - C-3763 

Insta//er C-3860-A 

Spring Compressor - C-3863-A 
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Retainer - 6583 

Handle C-4171 

Installer - 8114 

Dial Caliper - C-4962 

Spring Compressor and Alignment Shaft - 6227 
Socket, TRS Mounting Bracket - 8581 

Installer, Seal - 9037 
Gauge Bar - 6311 

Gauge - 6312 

INSTALLER, SEAL - 8154 
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ACCUMULATOR 

DESCRIPTION 
The accumulator (1) is a hydraulic device that has the 
sole purpose of cushioning the application of a band 
or clutch. The accumulator consists of a dual-land pis
ton (1) and a spring (2) located in a bore in the trans
mission case. 

Diesel version shown. 

The 3-4 (1) accumulator is located in a housing (2) 
attached to the side of the valve body. 

® 
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OPERATION 
Both the accumulator and the 3~4 accumulator func
tion the same. Line pressure (1) is directed to the 
small end of the piston when the transmission is 
placed into a DRIVE position, bottoming it against the 
accumulator plate. 

Diesel version shown. 

When the 1-2 upshift occurs, line pressure (2) is 
directed to the large end of the piston and then to the 
kickdown servo. As the line pressure reaches the 
accumulator, the combination of spring pressure and 
line pressure forces the piston away from the accumu
lator plate. This causes a balanced pressure situation, 
which results in a cushioned band application. After 
the kickdown servo has become immovable, line pres
sure will finish pushing the accumulator up into its 
bore (1). When the large end of the accumulator pis
ton is seated in its bore, the band or clutch is fully 
applied. 

NOTE: The accumulator is shown in the inverted 
position for illustrative purposes. 

INSPECTION 

BOTTOMED 
AGAINST ACCUMULATOR 

PLATE 

THROTTLE ........ ~~ 
PLUG 

SECOND GEAR 
APPLIED 

80a08a54 

80aOSa58 

Inspect the accumulator piston and seal rings. Replace the seal rings if worn or cut. Replace the piston if chipped 
or cracked. 

Check condition of the accumulator inner and outer springs. Replace the springs if the coils are cracked, distorted 
or collapsed. 
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BANDS 

DESCRIPTION 

KICKDOWN (FRONT) BAND 
The kickdown, or "front", band (1) holds the common 
sun gear of the planetary gear sets. The front (kick
down) band is made of steel, and faced on its inner 
circumference with a friction-type lining. One end of 
the band is anchored to the transmission case, and 
the other is acted on with a pushing force by a servo 
piston. The front band is a single-wrap design (the 
band does not completely encompass/wrap the drum 
that it holds). 

LOW/REVERSE (REAR) BAND 
The lowlreverse band, or "rear", band (4) is similar in 
appearance and operation to the front band. The rear 
band is slightly different in that it does not use a link 
bar, but is acted directly on by the apply lever. This is 
referred to as a double-wrap band design (the drum is 
completely encompassed/wrapped by the band). The 
double-wrap band provides a greater holding power in 
comparison to the single-wrap design. 

OPERATION 

KICKDOWN (FRONT) BAND 

J9.421-185 

The kickdown band holds the common sun gear of the planetary gear sets by applying and holding the front clutch 
retainer, which is splined to the sun gear driving shell, and in turn splined directly to the sun gear. The application 
of the band by the servo is typically done by an apply lever and link bar. 

LOW/REVERSE (REAR) BAND 
The rear band holds the rear planet carrier stationary by being mounted around and applied to the low/reverse 
drum. 
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ADJUSTMENTS 

ADJUSTMENT-BANDS 

FRONT BAND 
The front (kickdown) band adjusting screw (2) is 
located on the left side of the transmission case above 
the manual valve and throttle valve levers. 

1. Raise vehicle. 

2. Loosen band adjusting screw locknut. Then back 
locknut (1) off 3-5 turns. Be sure adjusting screw 
turns freely in case. Apply lubricant to screw 
threads if necessary. G)--~ 

3. Tighten band adjusting screw to 8 N·m (72 in. Ibs.) 
torque with an appropriate Torx™ socket. 

CAUTION: If Adapter C-3705 is needed to reach 
the adjusting screw, tighten the screw to only 5 
N·m (47-50 in. Ibs.) torque. 

4. Back off front band adjusting screw 1·3/4 turns, for 
diesel vehicles, or 1-1/2 turns, for V·10 vehicles. 

5. Hold adjuster screw in position and tighten locknut to 34 bN·m (25 ft. Ibs.) torque. 

6. Lower vehicle. 

REAR BAND 
The transmission oil pan must be removed for access 
to the rear band adjusting screw (1). 

1. Raise vehicle. 

2. Remove transmission oil pan and drain fluid. 

3. Loosen band adjusting screw locknut 5-6 turns. Be 
sure adjusting screw turns freely in lever. 

4. Tighten adjusting screw to 8 N·m (72 in. Ibs.) 
torque. 

5. Back off adjusting screw 3 turns. 

6. Hold adjusting screw in place and tighten locknut to 
41 N·m (30 ft. Ibs.) torque. 

7. Position new gasket on oil pan and install pan on 
transmission. Tighten pan bolts to 17 N·m (13 It. 
Ibs.) torque. 

8. Lower vehicle and refill transmission with Mopar® ATF +4, Automatic Transmission fluid. 

80c070ac 
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SYSTEM-BRAKE TRANSMISSION SHIFT INTERLOCK 

DESCRIPTION 
The Brake Transmission Shifter Interlock (BTSI), is a 
solenoid operated system. It consists of a solenoid 
permanently mounted on the gearshift cable. 

OPERA,"ION 

Brake Transmission Interlock Mechanism 

1 . STEERING COLUMN 
2 • GEARSHIFT CABLE 
3 GEARSHIFT CABLE LOCK TAB 
4 - BTSI SOLENOID LOCK TAB 
5 - srsl CONNECTOR 

The system locks the shifter into the PARK position. The interlock system is engaged whenever the ignition switch 
is in the LOCK or ACCESSORY position. An additional electrically activated feature will prevent shifting out of the 
PARK position unless the brake pedal is depressed approximately one-half an inch. A magnetic holding device in 
line with the park lock cable is energized when the ignition is in the RUN position. When the key is in the RUN 
position and the brake pedal is depressed, the shifter is unlocked and will move into any position. The interlock 
system also prevents the ignition switch from being turned to the LOCK or ACCESSORY position, unless the shifter 
is fully locked into the PARK position. 

DIAGNOSIS AND TESTING - BRAKE TRANSMISSION SHIFT INTERLOCK 
1. Verify that the key can only be removed in the PARK position. 

2. When the shift lever is in PARK And the shift handle pushbutton is in the "OUT" position, the ignition key cylinder 
should rotate freely from OFF to LOCK. When the shifter is in any other gear or neutral position, the ignition key 
cylinder should not rotate to the LOCK position. 

3. Shifting out of PARK should not be possible when the ignition key cylinder is in the OFF position. 

4. Shifting out of PARK should not be possible while applying normal pushbutton force and ignition key cylinder is 
in the RUN or START positions unless the foot brake pedal is depressed approximately 1/2 inch (12mm). 

5. Shifting out of PARK should not be possible when the ignition key cylinder is in the ACCESSORY or LOCK 
positions. 

6. Shifting between any gears. NEUTRAL or into PARK may be done without depressing foot brake pedal with 
ignition switch in RUN or START positions. 
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ADJUSTMENTS - BRAKE TRANSMISSION SHIFT INTERLOC~ 
Correct cable adjustment is important to proper interlock operation. The gearshift cable must be correctly adjusted 
in order to shift out of PARK. 

ADJUSTMENT PROCEDURE 
1. Remove the steering column trim as necessary for 

access to the brake transmission shift interlock. 

2. Shift the transmission into the PARK position. 

3. Pull upward on both the BTSI lock tab (4) and the 
gearshift cable lock tab (3). 

4. Verify that the shift lever is in the PARK position. 

5. Verify positive engagement of the transmission 
park lock by attempting to rotate the propeller 
shaft. The shaft will not rotate when the park lock is 
engaged. 

6. Turn ignition switch to LOCK position. Be sure 
ignition key cylinder is in the LOCK position. 
Cable will not adjust correctly in any other 
position. 

7. Ensure that the cable is free to self~adjust by push
ing cable rearward and releasing. 

8. Push the gearshift cable lock tab (3) down until it 
snaps in place. 

9. Locate the BTSI alignment hole in the bottom of 
the BTSI mechanism between the BTSI lock tab 
and the BTSI connector. 

Brake Transmission Interlock Mechanism 

1 - STEERING COLUMN 
2 - GEARSHIFT CABLE 
3 - GEARSHIFT CABLE LOCK TAB 
4 - BTSI SOLENOID LOCK TAB 
5 - BTSI CONNECTOR 

10. Move the BTSI assembly up or down on the gearshift cable until an appropriate size drill bit can be inserted into 
the alignment hole and through the assembly. 

11. Push the BTSI lock tab (4) down until it snaps into place and remove the drill bit. 

12. Install any steering column trim previously removed. 

8TSI FUNCTION CHECK 
1. Verify removal of ignition key allowed in PARK position only. 

2. When the shift lever is in PARK, the ignition key cylinder should rotate freely from off to lock. When the shifter 
is in any other position, the ignition key should not rotate from off to lock. 

3. Shifting out of PARK should be possible when the ignition key cylinder is in the off position. 

4. Shifting out of PARK should not be possible while applying normal force, and ignition key cylinder is in the run 
or start positions, unless the foot brake pedal is depressed approximately 1/2 inch (12mm). 

5. Shifting out of PARK should not be possible when the ignition key cylinder is in the accessory or lock position. 

6. Shifting between any gear and NEUTRAL, or PARK, may be done without depressing foot brake with ignition 
switch in run or start positions. 

7. Engine starts must be possible with shifter lever in PARK or NEUTRAL positions only. Engine starts must not be 
possible in any position other than PARK or NEUTRAL. 

8. With shifter lever in the: 
• PARK position - Apply upward force on the shift arm and remove pressure. Engine starts must be possible. 
• PARK position - Apply downward force on the shift arm and remove pressure. Engine starts must be possible. 
• NEUTRAL position - Normal position. Engine starts must be possible. 
• NEUTRAL position - Engine running and brakes applied, apply upward force on the shift arm. Transmission 

shall not be able to shift from neutral to reverse. 
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GOVERNOR-ELECTRONIC 

DESCRIPTION 

Governor pressure is controlled electronically. Components used for governor pressure control include: 
• Governor body 
• Valve body transfer plate 
• Governor pressure solenoid valve 
• Governor pressure sensor 
• Fluid temperature thermistor 
• Throttle position sensor (TPS) 
• Transmission speed sensor 
• Powertrain control module (PCM) 

GOVERNOR PRESSURE SOLENOID VALVE 
The solenoid valve (2) is a duty-cycle solenoid which 
regulates the governor pressure needed for upshifts 
and downshifts. It is an electro-hydraulic device 
located in the governor body on the valve body trans
fer plate. 

GOVERNOR BODY, TRANSFER PLATE, AND PRESSURE SENSOR 
The governor pressure sensor (2) measures output 
pressure of the governor pressure solenoid valve. 

The transfer plate is designed to supply transmission 
line pressure to the governor pressure solenoid valve 
and to return governor pressure. 

The governor pressure solenoid valve is mounted in 
the governor body (1). The body is bolted to the lower 
side of the transfer plate. 

GOVERNOR PRESSURE CURVES 

J9321·.4Q8A 

SOc012af 

There are four governor pressure curves programmed into the transmission control module. The different curves 
allow the control module to adjust governor pressure for varying conditions. One curve is used for operation when 
fluid temperature is at, or below, -1°C (30°F). A second curve is used when fluid temperature is at. or above, 10°C 
(50°F) during normal city or highway driving. A third curve is used during wide-open throttle operation, The fourth 
curve is used when driving with the transfer case in low range. 
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OPERATION 
Compensation is required for performance variations of two of the input devices. Though the slope of the transfer 
functions is tightly controlled, offset may vary due to various environmental factors or manufacturing tolerances. 

The pressure transducer is affected by barometric pressure as well as temperature. Calibration of the zero pressure 
offset is required to compensate for shifting output due to these factors. 

Normal calibration will be performed when sump temperature is above 50 degrees F, or in the absence of sump 
temperature data, after the first 10 minutes of vehicle operation. Calibration of the pressure transducer offset occurs 
each time the output shaft speed falls below 200 RPM. Calibration shall be repeated each 3 seconds the output 
shaft speed is below 200 RPM. A 0.5 second pulse of 95% duty cycle is applied to the governor pressure solenoid 
valve and the transducer output is read during this pulse. Averaging of the transducer signal is necessary to reject 
electrical noise. 

Under cold conditions (below 50 degrees F sump), the governor pressure solenoid valve response may be too slow 
to guarantee 0 psi during the 0.5 second calibration pulse. Calibration pulses are continued during this period, how
ever the transducer output valves are discarded. Transducer offset must be read at key-on, under conditions which 
promote a stable reading. This value is retained and becomes the offset during the "cold" period of operation. 

GOVERNOR PRESSURE SOLENOID VALVE 
The inlet side of the solenoid valve is exposed to normal transmission line pressure. The outlet side of the valve 
leads to the valve body governor circuit. 

The solenoid valve regulates line pressure to produce governor pressure. The average current supplied to the sole
noid controls governor pressure. One amp current produces zero kPaJpsi governor pressure. Zero amps sets the 
maximum governor pressure. 

The powertrain control module (PCM) turns on the trans control relay which supplies electrical power to the solenoid 
valve. Operating voltage is 12 volts (DC). The PCM controls the ground side of the solenoid using the governor 
pressure solenoid control circuit. 

GOVERNOR PRESSURE SENSOR 
The sensor output signal provides the necessary feedback to the PCM. This feedback is needed to adequately 
control governor pressure. 

GOVERNOR BODY AND TRANSFER PLATE 
The transfer plate channels line pressure to the solenoid valve through the governor body. It also channels governor 
pressure from the solenoid valve to the governor circuit. It is the solenoid valve that develops the necessary gov
ernor pressure. 

GOVERNOR PRESSURE CURVES 

LOW TRANSMISSION FLUID TEMPERATURE 

When the transmission fluid is cold the conventional governor can delay shifts, resulting in higher than normal shift 
speeds and harsh shifts. The electronically controlled low temperature governor pressure curve is higher than nor
mal to make the transmission shift at normal speeds and sooner. The PCM uses a temperature sensor in the trans
mission oil sump to determine when low temperature governor pressure is needed. 

NORMAL OPERATION 

Normal operation is refined through the increased computing power of the PCM and through access to data on 
engine operating conditions provided by the PCM that were not available with the previous stand-alone electronic 
module. This facilitated the development of a load adaptive shift strategy - the ability to alter the shift schedule in 
response to vehicle load condition. One manifestation of this capability is grade "huntingll prevention - the ability of 
the transmission logic to delay an upshift on a grade if the engine does not have sufficient power to maintain speed 
in the higher gear. The 3-2 downshift and the potential for hunting between gears occurs with a heavily loaded 
vehicle or on steep grades. When hunting occurs, it is very objectionable because shifts are frequent and accom
panied by large changes in noise and acceleration. 
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WIDE OPEN THROTTLE OPERATION 

In wide-open throttle (WOT) mode, adaptive memory in the PCM assures that up-shifts occur at the preprogrammed 
optimum speed. WOT operation is determined from the throttle position sensor, which is also a part of the emission 
control system. The initial setting for the WOT upshift is below the optimum engine speed. As WOT shifts are 
repeated, the PCM learns the time required to complete the shifts by comparing the engine speed when the shifts 
occur to the optimum speed. After each shift, the PCM adjusts the shift point until the optimum speed is reached. 
The PCM also considers vehicle loading, grade and engine performance changes due to high altitude in determining 
when to make WOT shifts. It does this by measuring vehicle and engine acceleration and then factoring in the shift 
time. 

TRANSFER CASE LOW RANGE OPERATION 

On four-wheel drive vehicles operating in low range, the engine can accelerate to its peak more rapidly than in 
Normal range, resulting in delayed shifts and undesirable engine "flare." The low range governor pressure curve is 
also higher than normal to initiate upshifts sooner. The PCM compares electronic vehicle speed signal used by the 
speedometer to the transmission output shaft speed signal to determine when the transfer case is in low range. 

REMOVAL 
1. Hoist and support vehicle on safety stands. 

2. Remove transmission fluid pan and filter. 

3. Disengage wire connectors from pressure sensor 
(1) and solenoid (2). 

4. Remove screws holding pressure solenoid retainer 
(1) to governor body (2). 

5. Separate solenoid retainer from governor. 
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6. Pull solenoid (1) from governor body (3). 

7. Pull pressure sensor from governor body. 

8. Remove bolts holding governor body to valve body. 

9. Separate governor body (1) from valve body. 

10. Remove governor body gasket. 

INSTALLATION 
Before installing the pressure sensor and solenoid in 
the governor body, replace o-ring seals, clean the gas
ket surfaces and replace gasket. 

1. Place gasket (2) in position on back of governor 
body (1). 

2. Place governor body in position on valve body. 

3. Install bolts to hold governor body to valve body. 
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4. Lubricate o-ring on pressure sensor with transmis-
sion fluid. 

5. Align pressure sensor to bore in governor body. 

6. Push pressure sensor into governor body. 

7. Lubricate o-ring (2), on pressure solenoid (1), with 
transmission fluid. 

8. Align pressure solenoid (1) to bore in governor 
body (3). 

9. Push solenoid into governor body. 

10. Place solenoid retainer (1) in position on governor 
(2). 

11. Install screws to hold pressure solenoid retainer to 
governor body. 

12. Engage wire connectors into pressure sensor (1) 
and solenoid (2). 

13. Install transmission fluid pan and (new) filter. 

14. Lower vehicle and road test to verify repair. 
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SEAL-EXTENSION HOUSING 

REMOVAL 
1. Raise vehicle. 

2. Mark propeller shaft and axle yoke for alignment reference. 

3. Disconnect and remove propeller shaft. 

4. Remove old seal with a screw mounted in a slide hammer. 

INSTALLATION 
1. Place seal in position on overdrive housing. 

2. Drive seal into overdrive housing with Seal Installer 
8154 (1) or 9037 (1) if equipped with a dust boot 
and Handle C-4171. 

3. Carefully guide propeller shaft slip yoke into hous
ing and onto output shaft splines. Align marks 
made at removal and connect propeller shaft to 
rear axle pinion yoke. 

J9521-58 
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FLUID AND FIL-rER 

DIAGNOSIS AND -rESTING 

EFFECTS OF INCORRECT FLUID LEVEL 

A low fluid level allows the pump to take in air along with the fluid. Air in the fluid will cause fluid pressures to be 
low and develop slower than normal. If the transmission is overlilled, the gears churn the fluid into foam. This aer
ates the fluid and causing the same conditions occurring with a low level. In either case, air bubbles cause fluid 
overheating, oxidation, and varnish buildup which interferes with valve and clutch operation. Foaming also causes 
fluid expansion which can result in fluid overflow from the transmission vent or fill tube. Fluid overllow can easily be 
mistaken for a leak if inspection is not careful. 

CAUSES OF BURNT FLUID 
Burnt, discolored fluid is a result of overheating which has two primary causes. 

1. A result of restricted fluid flow through the main and/or auxiliary cooler. This condition is usually the result of a 
faulty or improperly installed drainback valve, a damaged oil cooler, or severe restrictions in the coolers and lines 
caused by debris or kinked lines. 

2. Heavy duty operation with a vehicle not properly equipped for this type of operation. Trailer towing or similar high 
load operation will overheat the transmission fluid if the vehicle is improperly equipped. Such vehicles should 
have an auxiliary transmission fluid cooler, a heavy duty cooling system, and the engine/axle ratio combination 
needed to handle heavy loads. 

FLUID CONTAMINATION 
Transmission fluid contamination is generally a result of: 

• adding incorrect fluid 
• failure to clean dipstick and fill tube when checking level 
• engine coolant entering the fluid 
• internal failure that generates debris 
• overheat that generates sludge (fluid breakdown) 
• failure to replace contaminated converter after repair 

The use of non-recommended fluids can result in transmission failure. The usual results are erratic shifts, slippage, 
abnormal wear and eventual failure due to fluid breakdown and sludge formation. Avoid this condition by using rec
ommended fluids only. 

The dipstick cap and fill tube should be wiped clean before checking fluid level. Dirt, grease and other foreign mate
rial on the cap and tube could fall into the tube if not removed beforehand. Take the time to wipe the cap and tube 
clean before withdrawing the dipstick. 

Engine coolant in the transmission fluid is generally caused by a cooler malfunction. The only remedy is to replace 
the radiator as the cooler in the radiator is not a serviceable part. If coolant has circulated through the transmission, 
an overhaul is necessary. 

The torque converter should also be replaced whenever a failure generates sludge and debris. This is necessary 
because normal converter flushing procedures will not remove all contaminants. 

STANDARD PROCEDURE 

FLUID LEVEL CHECK 
Low fluid level can cause a variety of conditions because it allows the pump to take in air along with the fluid. As 
in any hydraulic system, air bubbles make the fluid spongy, therefore, pressures will be low and build up slowly. 

Improper filling can also raise the fluid level too high. When the transmssion has too much fluid, the geartrain 
churns up foam and cause the same conditions which occur with a low fluid level. 

In either case, air bubbles can cause overheating and/or fluid oxidation, and varnishing. This can interfere with nor
mal valve, clutch, and accumulator operation. Foaming can also result in fluid escaping from the transmission vent 
where it may be mistaken for a leak. 
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After the fluid has been checked, seat the dipstick fully to seal out water and dirt. 

The transmission has a dipstick to check oil level. It is located on the right side of the engine. Be sure to wipe all 
dirt from dipstick handle before removing. 

Fluid level is checked with the engine running at curb idle speed, the transmission in NEUTRAL and the transmis
sion fluid at normal operating temperature. The engine should be running at idle speed for at least one minute, 
with the vehicle on level ground. 

The transmission fluid level can be checked two ways. 

PROCEDURE ONE 
1. Transmission fluid must be at normal operating 

temperature for accurate fluid level check. Drive 
vehicle if necessary to bring fluid temperature up to 
normal hot operating temperature of 82°C (180°F). 

2. Position vehicle on level surface. 

3. Start and run engine at curb idle speed. 

4. Apply parking brakes. 

5. Shift transmission momentarily into all gear ranges. 
Then shift transmission back to NEUTRAL. 

c-

6. Clean top of filler tube and dipstick to keep dirt from entering tube. 

7. Remove dipstick (1) and check fluid level as follows: 

a. Correct acceptable level is in crosshatch area. 

b. Correct maximum level is to MAX arrow mark. 

c. Incorrect level is at or below MIN line. 

d. If fluid is low, add only enough Mopar® ATF +4 to restore correct level. Do not overfill. 

CD 
L 

804d89a9 
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PROCEDURE TWO 

70 

65 

60 

55 

50 

i' 45 
!!! 
...J 40 
W 
> 
~ 35 

~ 30 
...J 
u. 25 

20 

15 

10 

5 

0 

90 100 130 140 150 180 190 200 210 

TEMPERATURE (DEG F) 

NOMINAL FILL LINE 
aOa3d16f 

1. Start engine and apply parking brake. 

2. Shift the transmission into DRIVE for approximately 2 seconds. 

3. Shift the transmission into REVERSE for approximately 2 seconds. 

4. Shift the transmission into NEUTRAL 

5. Hook up scan tool and select engine. 

6. Select sensors. 

7. Read the transmission temperature value. 

8. Compare the fluid temperature value with the chart. 

9. Adjust transmission fluid level shown on the dipstick according to the chart. 

NOTE: After adding any fluid to the transmission, wait a minimum of 2 minutes for the oil to fully drain from 
the fill tube into the transmission before rechecking the fluid level. 

10. Check transmission for leaks. 

FLUID AND FILTER REPLACEMENT 
For proper service intervals (Refer to LUBRICATION & MAINTENANCE/MAINTENANCE SCHEDULES - DESCRIP
TION). The service fluid fill after a filter change is approximately 3.8 liters (4.0 quarts). 
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REMOVAL 

1. Hoist and support vehicle on safety stands. 

2. Place a large diameter shallow drain pan beneath 
the transmission pan (3). 

3. Remove bolts holding front and sides of pan to 
transmission (1). 

4. Loosen bolts holding rear of pan to transmission. 

5. Slowly separate front of pan and reusable gasket 
(2) away from transmission allowing the fluid to 
drain into drain pan. 

6. Hold up pan and remove remaining bolt holding 
pan to transmission. 

7. While holding pan level, lower pan and gasket 
away from transmission. 

8. Pour remaining fluid in pan into drain pan. 

9. Remove screws holding filter (2) to valve body. 

10. Separate filter from valve body and pour fluid in 
filter into drain pan. 

11. Dispose of used trans fluid and filter properly. 

INSTALLATION 
1. Position a new transmission oil filter (2) onto the 

valve body. 

2. Install the screws to hold the filter to the valve 
body. Tighten the screws to 4 N·m (35 in.lbs.). 
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3. Clean the gasket surfaces of the transmission oil 
pan (3) and transmission pan rail. 

NOTE: The transmission pan oil gasket (2) is reus
able. Inspect the sealing surfaces of the gasket. If 
the sealing ribs on both surfaces appear to be in 
good condition, clean the gasket of any foreign 
material and reinstall. 

4. Position the oil pan gasket (2) onto the oil pan (3). 

5. Position the oil pan and gasket onto the transmis
sion and install several bolts to hold the pan and 
gasket to the transmission. 

6. Install the remainder of the oil pan bolts. Tighten 
the bolts to 13.6 N·m (125 in.lbs.). 

7. Lower vehicle and fill transmission. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - 48RE/FLUID - STANDARD PROCEDURE) 

TRANSMISSION FILL 
To avoid overfilling transmission after a fluid change or overhaul, perform the following procedure: 

1. Remove dipstick and insert clean funnel in transmission fill tube. 

2. Add following initial quantity of Mopar® ATF +4 to transmission: 

a. If only fluid and filter were changed, add 3 pints (1-112 quarts) of ATF +4 to transmission. 

21 • 1437 

b. If transmission was completely overhauled, torque converter was replaced or drained, and cooler was 
flushed, add 12 pints (6 quarts) of ATF +4 to transmission. 

3. Apply parking brakes. 

4. Start and run engine at normal curb idle speed. 

5. Apply service brakes, shift transmission through all gear ranges then back to NEUTRAL, set parking brake, and 
leave engine running at curb idle speed. 

6. Remove funnel, insert dipstick and check fluid level. If level is low, add fluid to bring level to MIN mark on 
dipstick. Check to see if the oil level is equal on both sides of the dipstick. If one side is noticably higher than 
the other, the dipstick has picked up some oil from the dipstick tube. Allow the oil to drain down the dipstick tube 
and re-check. 

7. Drive vehicle until transmission fluid is at normal operating temperature. 

8. With the engine running at curb idle speed, the gear selector in NEUTRAL, and the parking brake applied, check 
the transmission fluid level. 

CAUTION: Do not overfill transmission, fluid foaming and shifting problems can result. 

9. Add fluid to bring level up to MAX arrow mark. 

When fluid level is correct, shut engine off, release park brake, remove funnel, and install dipstick in fill tube. 
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CLUTCH-FRONT 

DESCRIPTION 

1 - INNER PISTON SEAL 
2 - CLUTCH PISTON 
3 - CLUTCH PISTON SPRING RETAINER 
4 - CLUTCH PLATES 
5 - CLUTCH PACK SNAP-RING (WAVED) 
6 - REACTION PLATE 

48RE Front Clutch Components 

7 - CLUTCH DISCS 
8 - RETAINER SNAP-RING 
9 - CLUTCH PISTON SPRINGS 
10 - OUTER PISTON SEAL 
11 - FRONT CLUTCH RETAINER 

8100952f 

The front clutch assembly is composed of the front clutch retainer (11), pressure plate, clutch plates (4), clutch discs 
(7), clutch piston (2), clutch piston return spring (9), clutch piston spring retainer (3), and snap-rings (5, 8). The front 
clutch is the forward-most component in the transmission geartrain and is directly behind the oil pump and is con
sidered a driving component. 

OPERATION 
To apply the clutch, pressure is applied between the clutch retainer and piston. The fluid pressure is provided by the 
oil pump, transferred through the control valves and passageways, and enters the clutch through the hub of the 
reaction shaft support. With pressure applied between the clutch retainer and piston, the piston moves away from 
the clutch retainer and compresses the clutch pack. This action applies the clutch pack, allowing torque to flow 
through the input shaft into the driving discs, and into the clutch plates and pressure plate that are lugged to the 
clutch retainer. The waved snap-ring is used to cushion the application of the clutch pack. 

When pressure is released from the piston, the spring returns the piston to its fully released position and disen
gages the clutch. The release spring also helps to cushion the application of the clutch assembly. When the clutch 
is in the process of being released by the release spring, fluid flows through a vent and one-way ball-check-valve 
located in the clutch retainer. The check-valve is needed to eliminate the possibility of plate drag caused by cen
trifugal force acting on the residual fluid trapped in the clutch piston retainer. 
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DISASSEMBLY 
1. Remove the waved snap-ring. reaction plate, clutch 

plates, and clutch discs. 

2. Compress clutch piston retainer and piston springs 
with Spring Compressor Tool C-3863-A (1). 

3. Remove retainer snap-ring and remove compressor 
tool. 

48RE Front Clutch Components 

1 - INNER PISTON SEAL 
2 - CLUTCH PISTON 
3 • CLUTCH PISTON SPRING RETAINER 
4 - CLUTCH PLATES 
5 - CLUTCH PACK SNAP·RING (WAVED) 
6 - REACTION PLATE 

7 CLUTCH DISCS 
e - RETAINER SNAP-RING 
9 - CLUTCH PISTON SPRINGS 
10 - OUTER PISTON SEAL 
11 • FRONT CLUTCH RETAINER 

4. Remove clutch piston springs (9). Note position and number of piston springs for assembly reference. 

5. Remove clutch piston (2) from retainer (11) with a twisting motion. 

6. Remove and discard clutch piston inner (1) and outer seals (10). 

8100952f 
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INSPECTION 
Inspect the front clutch components. Replace the clutch discs if warped, worn, scored, burned or charred, the lugs 
are damaged, or if the facing is flaking off. Replace the steel plates and reaction plate if heavily scored, warped, or 
broken. Be sure the driving lugs on the discs and plate are also in good condition. The lugs must not be bent, 
cracked or damaged in any way. 

Replace the piston springs and spring retainer if either are distorted, warped or broken. 

Check the lug grooves in the clutch piston retainer. The steel plates should slide freely in the slots. Replace the 
piston retainer if the grooves are worn or damaged. Also check action of the check ball in the piston retainer. The 
ball must move freely and not stick. 

Replace the retainer bushing if worn, scored, or there is any doubt about bushing condition. 

Inspect the piston and retainer seal surfaces for nicks or scratches. Minor scratches can be removed with crocus 
cloth. However, replace the piston andlor retainer if the seal surfaces are seriously scored. 

Check the clutch piston check ball. The ball should be securely in place. Replace the piston if the ball is missing, 
or seized in place. 

ASSEMBLY 

NOTE: The 48RE transmission uses five plates 
and discs for the front clutch. 

1. Soak clutch discs in transmission fluid. 

2. Install new inner piston seal onto the outer diame
ter of the clutch retainer inner hub. 

3. Install new outer seal onto the clutch piston. Be 
sure seal lips of both seals face the interior of the 
retainer. 

4. Lubricate new inner and outer piston seals with 
petroleum jelly. 

5. Install clutch piston in retainer. Use twisting motion 
to seat piston in bottom of retainer. A thin strip of 
plastic (about 0.015 • 0.020 in. thick), can be used to guide seals into place if necessary. 

J9521-75 

CAUTION: Never push the clutch piston straight in. This will fold the seals over causing leakage and clutch 
slip. In addition, never use any type of metal tool to help ease the piston seals into place. Metal tools will 
cut, shave, or score the seals. 

6. Install and position nine clutch piston springs (1). 
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48RE Front Clutch Components 

1 - INNER PISTON SEAL 
2 - CLUTCH PISTON 
3· CLUTCH PISTON SPRING RETAINER 
4 - CLUTCH PLATES 
5 - CLUTCH PACK SNAP-RING (WAVED) 
6 - REACTION PLATE 

7. Install spring retainer (3) on top of piston springs (9). 

7 - CLUTCH DISCS 
8 - RETAINER SNAP-RING 
9 - CLUTCH PISTON SPRINGS 
10 - OUTER PISTON SEAL 
11 - FRONT CLUTCH RETAINER 

8. Compress spring retainer and piston springs with Spring Compressor C-3863-A. 

9. Install spring retainer snap-ring (8) and remove compressor tool. 
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10. Install clutch plates and discs (4, 7). Five clutch discs, five steel plates and one reaction plate are required. 

11. Install reaction plate (6) followed by waved snap-ring (5). 
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12. Check clutch pack clearance with feeler gauge 
(3). Clearance between waved spring and pres
sure plate should 2.5-4.09 mm (0.098-0.161 in.). If 
clearance is incorrect, clutch plates, clutch discs, 
snap-ring, or pressure plate may have to be 
changed. 
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SERVO-FRONT 

DESCRIPTION 
The kickdown servo consists of a two-land piston (3) 
with an inner piston (2). a piston rod (7) and guide, 
and a return spring (4). The dual-land piston uses sea) 
rings on its outer diameters and an O-ring for the 
inner piston. 

OPERATION 

8Obe45fa 

The application of the piston is accomplished by applying pressure between the two lands of the piston. The pres
sure acts against the larger lower land to push the piston downward, allowing the piston rod to extend though its 
guide against the apply lever. Release of the servo at the 2-3 upshift is accomplished by a combination of spring 
and line pressure, acting on the bottom of the larger land of the piston. The small piston is used to cushion the 
application of the band by bleeding oil through a small orifice in the larger piston, diesel engine only. The release 
timing of the kickdown servo is very important to obtain a smooth but firm shift. The release has to be very quick, 
just as the front clutch application is taking place. Otherwise, engine runaway or a shift hesitation will occur. To 
accomplish this, the band retains its holding capacity until the front clutch is applied, giving a small amount of over
lap between them. 
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DISASSEMBLY 
1. Remove seal ring (6) from rod guide (5). 

2. Remove small snap-ring (7) from servo piston rod 
(11). Then remove piston rod (11), spring (10), and 
washer (9) from piston (2). 

3. Remove and discard servo component O-ring (3) 
and seal rings (1, 6). 

CLEANING 
Clean the servo piston components with solvent and 
dry them with compressed air. 

1 - PISTON RINGS 
2 - SERVO PISTON 
3 - O-RING 
4 - SNAP-RING 
5 - PISTON ROD GUIDE 
6 - SEAL RING 
7 - SNAP-RING 
8 - SERVO SPRING 
9 - WASHER 
10 SPRING 
11 - PISTON ROD 

1 - PISTON RINGS 
2 - SERVO PISTON 
3 - O-RING 
4 - SNAP-RING 
5 - PISTON ROD GUIDE 
6 - SEAL RING 
7 - SNAP-RING 
8 - SERVO SPRING 
9 - WASHER 
10 SPRING 
11 - PISTON ROD 
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INSPECTION 
Inspect the servo components (1-11). Replace the 
springs if collapsed, distorted or broken. Replace the 
guide, rod and piston if cracked, bent, or wom. Dis
card the servo snap-ring if distorted or warped. 

Check the servo piston bore for wear. If the bore is 
severely scored, or damaged, it will be necessary to 
replace the case. 

Replace any servo component if doubt exists about 
condition. Do not reuse suspect parts. 

ASSEMBLY 
Clean and inspect front servo components. 

1. Lubricate new a-ring (3) and seal rings (1, 6) with 
petroleum jelly and install them on piston (2), guide 
(5), and rod (11). 

2. Install rod in piston. Install spring (8) and washer 
(9) on rod. Compress spring (8) and install snap
ring (7). 

® 803/500f 
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CABLE-GEAR SHIFT 

DIAGNOSIS AND TESTING - GEARSHIFT CABLE 
1. Engine starts must be possible with shift lever in PARK or NEUTRAL positions only. Engine starts must not be 

possible in any other gear position. 

2. With the shift lever in the: 

a. PARK position - Apply upward force on the shift arm and remove pressure. Engine starts must be possible. 

b. PARK position - Apply downward force on the shift arm and remove pressure. Engine starts must be pos
sible. 

c. NEUTRAL position - Normal position. Engine starts must be possible. 

d. NEUTRAL position - Engine running and brakes applied, apply upward force on the shift arm. Transmission 
shall not be able to shift from neutral to reverse. 

REMOVAL 
1. Shift transmission into PARK. 

2. Raise vehicle. 

3. Disengage cable (1) eyelet at transmission manual 
shift lever (3) and pull cable adjuster out of mount
ing bracket. 

4. Lower the vehicle. 

5. Remove the dash panel insulation pad as neces
sary to access the gearshift cable grommet (2). 

6. Remove grommet (2) from the dash panel. 

1~ 

8Oafba62 
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7. Remove any steering column (1) trim necessary to 
access the gearshift cable (2) and BTSI mecha
nism. 

B. Disconnect the BTSI wiring connector (5). 

9. Disconnect cable at lower column bracket and shift 
lever pin and pull the cable through the dash panel 
opening into the vehicle. 

10. Remove gearshift cable (2) from vehicle. 

I NSTALLA,.ION 
1. Route the transmission end of the gearshift cable 

(1) through the opening in the dash panel. 

2. Seat the cable grommet {2} into the dash panel 
opening. 

3. Snap the cable into the steering column (1) bracket 
so the retaining ears are engaged and snap the 
cable eyelet onto the shift lever ball stud. 

4. Raise the vehicle. 

5. Place the transmission manual shift lever in the 
uPARK" detent (rearmost) position and rotate prop 
shaft to ensure transmission is in PARK. 

6. Route the gearshift cable through the transmission 
mounting bracket and secure the cable by snap
ping the cable retaining ears into the transmission 
bracket and snapping the cable eyelet on the man
ual shift lever ball stud. 

7. Lower vehicle. 

B. Lock the shift cable adjustment by pressing the 
cable adjuster lock tab (3) downward until it snaps 
into place. 

9. Check for proper operation of the transmission range sensor. 

10. Adjust the gearshift cable (Refer to 21 - TRANSMISSIONffRANSAXLE/AUTOMATIC - 48RElGEAR SHIFT 
CABLE - ADJUSTMENTS)and BTSI mechanism (Refer to 21 - TRANSMISSIONffRANSAXLElAUTOMATIC -
48RE/SHIFT INTERLOCK SYSTEM - ADJUSTMENTS). 
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ADJUSTMENTS - GEARSHIFT CABLE 

NOTE: Always run the shift lever test using the scan tool to help diagnose a potential TRS problem 

Check adjustment by starting the engine in PARK and NEUTRAL. Adjustment is CORRECT if the engine starts only 
in these positions. Adjustment is INCORRECT if the engine starts in one but not both positions. If the engine starts 
in any position other than PARK or NEUTRAL, or if the engine will not start at all, the transmission range sensor 
may be faulty. 

Gearshift Adjustment Procedure 
1. Shift transmission into PARK. 

2. Release cable adjuster lock tab (3) (underneath the 
steering column) to unlock cable. 

3. Raise vehicle. 

4. Disengage the cable eyelet from the transmission 
manual shift lever. 

5. Verity transmission shift lever is in PARK detent by 
moving lever fully rearward. Last rearward detent is 
PARK position. 

6. Verify positive engagement of transmission park 
lock by attempting to rotate propeller shaft. Shaft 
will not rotate when park lock is engaged. 

7. Snap the cable eyelet onto the transmission man-
ual shift lever. 

8. Lower vehicle. 

9. Lock shift cable by pressing cable adjuster lock tab (3) downward until it snaps into place. 

10. Check engine starting. Engine should start only in PARK and NEUTRAL. 
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PUMP-OIL 

DESCRIPTION 

1 - OIL SEAL 
2 - VENT BAFFLE 
3 - OIL PUMP BODY 
4 - GASKET 
5 - REACTION SHAFT SUPPORT 
6 - SEAL RINGS 

Oil Pump Assembly 

7 - BOLTS (6) 
8 - #1 THRUST WASHER (SELECTIVE) 
9 - INNER GEAR 
10 - OUTER GEAR 
11 - "0" RING 
12 - TORQUE CONVERTER SEAL RING 

81009987 

The oil pump is located in the pump housing inside the bell housing of the transmission case. The oil pump consists 
of an inner gear (9), outer gear (10), a body (3), and a reaction shaft support (5). 

OPERATION 
As the torque converter rotates, the converter hub rotates the inner and outer gears. As the gears rotate, the clear
ance between the gear teeth increases in the crescent area, and creates a suction at the inlet side of the pump. 
This suction draws fluid through the pump inlet from the oil pan. As the clearance between the gear teeth in the 
crescent area decreases, it forces pressurized fluid into the pump outlet and to the valve body. 
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DISASSEMBLY 
1. Mark position of support (2) in oil pump body (1) 

for assembly alignment reference. Use scriber or 
paint to make alignment marks. 

2. Place pump body on two wood blocks. 

3. Remove reaction shaft support bolts and separate 
support (2) from pump body (1). 

4. Remove pump inner (3) and outer gears (4). 

81008321 

J9321·177 
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1 - OIL SEAL 
2 - VENT BAFFLE 
3 - OIL PUMP BODY 
4 - GASKET 
5 - REACTION SHAFT SUPPORT 
6 - SEAL RINGS 

Oil Pump Assembly 

7 - BOLTS (6) 
8 - #1 THRUST WASHER (SELECTIVE) 
9 - INNER GEAR 
10 - OUTER GEAR 
11 - "0" RING 
12 - TORQUE CONVERTER SEAL RING 

5. Remove o-ring seal (11) from pump body. Discard seal after removal. 

6. Remove oil pump seal (1). Discard seal after removal. 

CLEANING 
Clean pump and support components with solvent and dry them with compressed air. 

INSPECTION 
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Check condition of the seal rings and thrust washer on the reaction shaft support. The seal rings do not need to be 
replaced unless cracked, broken, or severely worn. 

Inspect the pump and support components. Replace the pump or support if the seal ring grooves or machined sur
faces are worn, scored, pitted, or damaged. Replace the pump gears if pitted. worn chipped, or damaged. 

Inspect the pump bushing. Then check the reaction shaft support bushing. Replace either bushing only if heavily 
worn, scored or damaged. It is not necessary to replace the bushings unless they are actually damaged. 
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Clearance between outer gear and reaction shaft 
housing should be 0.010 to 0.063 mm (0.0004 to 
0.0025 in.), Clearance between inner gear and reac
tion shaft housing should be 0.010 to 0.063 mm 
(0.0004 to 0.0025 in.). Both clearances can be mea
sured at the same time by installing the gears in the 
pump body and measure pump component clearances 
as follows: 

1. Position an appropriate piece of Plastigage ™ 
across both gears. 

2. Align the Plastigage™ to a flat area on the reaction 
shaft housing. 

3. Install the reaction shaft to the pump housing. 

4. Separate the reaction shaft housing from the pump 
housing and measure the Plastigage™ following 
the instructions supplied with it. 

I 

QJ 

A/ 
J9521·103 

Clearance between inner gear tooth (2) and outer gear (3) should be 0.051 to 0.19 mm (0.002 to 0.0075 in.). Mea
su re clearance with an appropriate feeler gauge (1). 

Clearance between outer gear and pump housing should be 0.10 to 0.229 mm (0.004 to 0.009 in.). Measure clear
ance with an appropriate feeler gauge. 
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ASSEMBLY 

1 - OIL SEAL 
2 - VENT BAFFLE 
3 - OIL PUMP BODY 
4 - GASKET 
5 - REACTION SHAFT SUPPORT 
6· SEAL RINGS 

Oil Pump Assembly 

7 BOLTS (6) 
8 - #1 THRUST WASHER (SELECTIVE) 
9 INNER GEAR 
10 • OUTER GEAR 
11 - "0" RING 
12 - TORQUE CONVERTER SEAL RING 

1. Lubricate pump gears (9. 10) with transmission fluid and install them in pump body (3). 
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2. Install thrust washer (8) on reaction shaft (5) support hub. Lubricate washer with petroleum jelly or transmission 
fluid before installation. 

3. If reaction shaft seal rings (6) are being replaced, install new seal rings on support hub. Lubricate seal rings with 
transmission fluid or petroleum jelly after installation. Squeeze each ring until ring ends are securely hooked 
together. 

CAUTION: The reaction shaft support seal rings will break if overspread, or twisted. If new rings are being 
installed, spread them only enough for installation. Also be very sure the ring ends are securely hooked 
together after installation. Otherwise, the rings will either prevent pump installation, or break during instal
lation. 

4. Align and install reaction shaft support (5) on pump body (3). 

5. Install bolts (7) attaching reaction shaft support to pump. Tighten bolts to 20 N·m (175 in. Ibs.) torque. 

6. Install new a-ring (11) on pump body. Lubricate oil seal and a-ring with petroleum jelly. 
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7. Install new pump seal (3) with Installer Tool 
C-3860-A (1). Use hammer or mallet to tap seal 
into place. 
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BEARING-OUTPUT SHAFT FRONT 

REMOVAL 
1. Remove overdrive unit from the vehicle. 

2. Remove overdrive geartrain (5) from housing. 

3. Remove snap-ring (2) holding output shaft front 
bearing (1) to overdrive geartrain (5). 

4. Pull bearing (1) from output shaft (3). 

INSTALLATION 
1. Place replacement bearing (1 ) in position on 

geartrain (5) with locating retainer groove toward 
the rear. 

2. Push bearing (1) onto output shaft (3) until the 
snap-ring groove is visible. 

3. Install snap-ring (2) to hold bearing onto output 
shaft (3). 

4. Install overdrive geartrain (5) into housing. 

5. Install overdrive unit in vehicle. 
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BEARING-OUTPUT SHAFT REAR 

REMOVAL 
1. Remove overdrive unit from the vehicle. (Refer to 

21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
48RE/OVERDRIVE - REMOVAL) 

2. Remove overdrive geartrain from housing. 

3. Remove snap-ring (3) holding output shaft rear 
bearing (1) into overdrive housing (2). 

4. Using a suitable driver inserted through the rear 
end of housing, drive bearing from housing. 

INSTALLATION 
1. Place replacement bearing (1) in position in hous

ing (2). 

2. Using a suitable driver, drive bearing (1) into hous-
ing (2) until the snap-ring groove is visible. 

3. Install snap-ring (3) to hold bearing into housing. 

4. Install overdrive geartrain into housing. 

5. Install overdrive unit in vehicle. 
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CLUTCH-OVERDRIVE 

DESCRIPTION 

1 - REACTION PLATE 

Overdrive Clutch 

2 - PRESSURE PLATE 

21 - 1457 
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The overdrive dutch is composed of the pressure plate (2), clutch plates, holding discs, overdrive piston retainer, 
piston, piston spacer, and snap-rings. The overdrive clutch is the forwardmost component in the transmission over
drive unit and is considered a holding component. The overdrive piston retainer, piston, and piston spacer are 
located on the rear of the main transmission case. 

NOTE: The number of discs and plates may vary with each engine and vehicle combination. 

OPERATION 
To apply the clutch, pressure is applied between the piston retainer and piston. The fluid pressure is provided by the 
oil pump, transferred through the control valves and passageways, and enters the clutch through passages at the 
lower rear portion of the valve body area. With pressure applied between the piston retainer and piston, the piston 
moves away from the piston retainer and compresses the clutch pack. This action applies the clutch pack, allowing 
torque to flow through the intermediate shaft into the overdrive planetary gear set. The overdrive clutch discs are 
attached to the overdrive clutch hub while the overdrive clutch plates, reaction plate, and pressure plate are lugged 
to the overdrive housing. This allows the intermediate shaft to transfer the engine torque to the planetary gear and 
overrunning clutch. This drives the planetary gear inside the annulus, which is attached to the overdrive clutch drum 
and output shaft. creating the desired gear ratio. The waved snap-ring is used to cushion the application of the 
clutch pack for the 5 disc version of the overdrive clutch. The 6 disc overdrive clutch does not use a waved snap
ring. 
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UNIT-OVERDRIVE 

REMOVAL 
1. Shift transmission into PARK. 

2. Raise vehicle. 

3. Remove transfer case, if equipped. 

4. Mark propeller shaft universal joint(s) and axle pinion yoke, or the companion flange and flange yoke, for align
ment reference at installation, if necessary. 

5. Disconnect and remove the rear propeller shaft, if necessary. (Refer to 3 - DIFFERENTIAL & DRIVELINE/PRO
PELLER SHAFT/PROPELLER SHAFT - REMOVAL) 

6. Remove transmission oil pan, remove gasket, drain oil and reinstall pan. 

7. If overdrive unit had malfunctioned, or if fluid is contaminated, remove entire transmission. If diagnosis indicated 
overdrive problems only, remove just the overdrive unit. 

8. Support transmission with transmission jack. 

9. Remove bolts (2) attaching overdrive unit (1) to 
transmission. 

CAUTION: Support the overdrive unit with a jack 
before moving it rearward. This is necessary to 
prevent damaging the intermediate shaft. Do not 
allow the shaft to support the entire weight of the 
overdrive unit. 

10. Carefully work overdrive unit off intermediate 
shaft. Do not tilt unit during removal. Keep it as 
level as possible. 

11. If overdrive unit does not require service, immedi
ately insert Alignment Tool 6227-2 in splines of 
planetary gear and overrunning clutch to prevent 
splines from rotating out of alignment. If misalign
ment occurs, overdrive unit will have to be disas
sembled in order to realign splines. 

12. Remove and retain overdrive piston thrust bearing. Bearing may remain on piston or in clutch hub during 
removal. 

13. Position drain pan on workbench. 

14. Place overdrive unit over drain pan. lilt unit to drain residual fluid from case. 

15. Examine fluid for clutch material or metal fragments. If fluid contains these items, overhaul will be necessary. 

16. If overdrive unit does not require any service, leave alignment tool in position. Tool will prevent accidental mis
alignment of planetary gear and overrunning clutch splines. 
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DISASSEMBLY 
1. Remove transmission speed sensor (2) and o-ring 

seal (3) from overdrive case. 

2. Remove overdrive piston thrust bearing (1). 
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OVERDRIVE PISTON 

1. Remove overdrive piston thrust plate (2). Retain 
thrust plate. It is a select fit part and may possibly 
be reused. 

2. Remove intermediate shaft spacer (2). Retain 
spacer. It is a select fit part and may possibly be 
reused. 

3. Remove overdrive piston (2) from retainer (1). 

CD 
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OVERDRIVE CLUTCH PACK 

1. Remove overdrive clutch pack wire retaining ring 
(1 ). 

2. Remove overdrive clutch pack (1). 

3. Note position of clutch pack components for 
assembly reference (1-4). Q) 

J9321-227 
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OVERDRIVE GEARTRAIN 

1. Remove overdrive clutch wave spring (1). 5 disc 
clutch only. 

2. Remove overdrive clutch reaction snap-ring (1). 
Note that snap-ring is located in same groove as 
wave spring. 

3. Remove TorxTM head screws (1) attach access 
cover and gasket to overdrive case. 

4. Remove access cover and gasket (1). 

J9321..357 

J9321-3.58 



DR ------ AUTOMATIC TRANSMISSION .. 48RE • SERVICE INFORMATION 21 - 1463 

5. Expand output shaft bearing snap-ring with 
expanding-type snap-ring pliers (1). Then push out
put shaft forward to release shaft bearing from 
locating ring. 

6. Lift gear case (2) up and off geartrain assembly (1). 

7. Remove snap-ring (3) that retains rear bearing (2) 
on output shaft (1). 

8. Remove rear bearing from output shaft. 

DIRECT CLUTCH, HUB AND SPRING 

PUSH OUTPUT 
SHAFT FORWARD 

TO FREE BEARING 
FROM RING 

CD 

J9321..360 

J9321..362 

WARNING: The next step in disassembly involves compressing the direct clutch spring. It is extremely 
important that proper equipment be used to compress the spring as spring force is approximately 830 
pounds. Use spring compressor tool 6227 .. 1 and a hydraulic shop press with a minimum ram travel of 5-6 
inches. The press must also have a bed that can be adjusted up or down as required. Release clutch spring 
tension slowly and completely to avoid personal injury. 
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1. Mount geartrain assembly in shop press (1, 5). 

2. Position Spring Compressor Tool 6227 -1 (6) on 
clutch hub (3). Support output shaft flange with 
steel press plates (4) as shown and center assem
bly under press ram (1). 

3. Apply press pressure slowly. Compress hub and 
spring far enough to expose clutch hub retaining 
ring (3) and relieve spring pressure on clutch pack 
snap-ring. 

4. Remove direct clutch pack retaining ring (3). 

CD---~t 

® 
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5. Remove direct clutch hub retaining ring (2). 

19321-363 

6. Release press load slowly and completely. 

7. Remove Spring Compressor Tool 6227-1. Then 
remove clutch pack (3) from hub (2). Note the ori- CD 
entation of the clutch discs. The clutch pack con-
sists of 10 double-sided friction discs and they 
must be installed in the same orientation as they 
were removed. 

J9321-365 
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GEARTRAIN 

1. Remove direct clutch hub (2) and spring (1). 

2. Remove sun gear (5) and spring plate (3). Then 
remove planetary thrust bearing (2) and planetary 
gear (1). 

3. Remove overrunning clutch assembly (1) with 
expanding type snap-ring pliers. Insert pliers into 
clutch hub. Expand pliers to grip hub splines and 
remove clutch with counterclockwise, twisting 
motion. 

CD ® 

19121-311 
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4. Remove thrust bearing from overrunning clutch 
hub. 

5. Remove overrunning clutch from hub. 

6. Mark position of annulus gear and direct clutch 
drum (1) for assembly alignment reference. Use 
small center punch (3) or scriber to make align
ment marks. 

7. Remove direct clutch drum (2) rear retaining ring 
(1). CD 

8. Remove direct clutch drum outer retaining ring (1). 
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9. Mark annulus gear and output shaft {1} for assem
bly alignment reference. Use punch (3) or scriber 
to mark gear and shaft. 

10. Remove snap-ring (3) that secures annulus gear 
(2) on output shaft (1). Use two screwdrivers to 
unseat and work snap-ring out of groove as 
shown. 

11. Remove annulus gear (2) from output shaft (1). 
Use rawhide or plastic mallet to tap gear off shaft. 

GEAR CASE AND PARK LOCK 
1. Remove locating ring from gear case. 

2. Remove park pawl shaft retaining bolt and remove shaft, pawl and spring. 

3. Remove reaction plug snap-ring and remove reaction plug. 

4. Remove output shaft seal. 

J9321-448 

J9021-288 
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CLEANING 
Clean the geartrain and case components with solvent. Dry all parts except the bearings with compressed air. Allow 
bearings to air dry. 

Do not use shop towels for wiping parts dry unless the towels are made from a lint-free material. A sufficient quan
tity of lint (from shop towels, cloths, rags, etc.) could plug the transmission filter and fluid passages. 

Discard the old case gasket and seals. Do not attempt to salvage these parts. They are not reusable. Replace any 
of the overdrive unit snap-rings if distorted or damaged. 

Minor nicks or scratches on components can be smoothed with crocus cloth. However, do not attempt to reduce 
severe scoring on any components with abrasive materials. Replace severely scored components; do not try to 
salvage them. 

INSPECTION 
Check condition of the park lock components and the overdrive case. 

Check the bushings in the overdrive case. Replace the bushings if severely scored or worn. Also replace the case 
seal if loose, distorted, or damaged. 

Examine the overdrive and direct clutch discs and plates. Replace the discs if the facing is worn, severely scored, 
or burned and flaking off. Replace the clutch plates if worn, heavily scored, or cracked. Check the lugs on the clutch 
plates for wear. The plates should slide freely in the drum. Replace the plates or drum if binding occurs. 

Check condition of the annulus gear, direct clutch hub, clutch drum and clutch spring. Replace the gear, hub and 
drum if worn or damaged. Replace the spring if collapsed, distorted, or cracked. 

Be sure the splines and lugs on the gear, drum and hub are in good condition. The clutch plates and discs should 
slide freely in these components. 

Inspect the thrust bearings and spring plate. Replace the plate if worn or scored. Replace the bearings if rough, 
noisy, brinnelled, or worn. 

Inspect the planetary gear assembly and the sun gear and bushings. If either the sun gear or the bushings are 
damaged, replace the gear and bushings as an assembly. The gear and bushings are not serviced separately. 

The planetary carrier and pinions must be in good condition. Also be sure the pinion pins are secure and in good 
condition. Replace the carrier if worn or damaged. 

Inspect the overrunning clutch and race. The race surface should be smooth and free of scores. Replace the over
running clutch assembly or the race if either assembly is worn or damaged in any way. 

Replace the shaft pilot bushing and inner bushing if damaged. Replace either shaft bearing if rough or noisy. 
Replace the bearing snap-rings if distorted or cracked. 

Check the machined surfaces on the output shaft. These surfaces should clean and smooth. Very minor nicks or 
scratches can be smoothed with crocus cloth. Replace the shaft if worn, scored or damaged in any way. 

Inspect the output shaft bushings. The small bushing is the intermediate shaft pilot bushing. The large bushing is the 
overrunning clutch hub bushing. Replace either bushing if scored, pitted, cracked, or worn. 
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ASSEMBLY 

GEARTRAIN AND DIRECT CLUTCH 
1. Soak direct clutch and overdrive clutch discs in 

Mopar® ATF +4, Automatic Transmission fluid. 
Allow discs to soak for 10-20 minutes. 

2. Install annulus gear (3) on output shaft, if removed. 
Then install annulus gear retaining snap-ring (1). 

3. Align and install clutch drum (3) on annulus gear 
(1). Be sure drum is engaged in annulus gear lugs. 

4. Install clutch drum outer retaining ring (2). 

5. Slide clutch drum (3) forward and install inner 
retaining ring (2). 
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6. Install rear bearing (1) and snap-ring (2) on output 
shaft. Be sure locating ring groove in bearing is 
toward rear. 

7. Install overrunning clutch (2) on hub (1). Note that 
clutch only fits one way. Shoulder on clutch should 
seat in small recess at edge of hub. 

8. Install thrust bearing on overrunning clutch hub. 
Use generous amount of petroleum jelly to hold 
bearing in place for installation. Bearing fits one 
way only. Be sure bearing is seated squarely 
against hub. Reinstall bearing if it does not seat 
squarely. 

9. Install overrunning clutch (2) in output shaft .(6). 
Insert snap-ring pliers in hub splines. Expand pliers 
to grip hub. Then install assembly with counter
clockwise, twisting motion. 

® 19321-370 

19121--322 
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10. Install planetary gear (1) in annulus gear (2). Be 
sure planetary pinions are fully seated in annulus 
gear before proceeding. 

11. Coat planetary thrust bearing (2) and bearing con
tact surtace of spring plate with generous amount 
of petroleum jelly. This will help hold bearing in 
place during installation. 

12. Install planetary thrust bearing (2) on sun gear 
(3). Slide bearing onto gear and seat it against 
spring plate as shown. Bearing fits one way only. 
If it does not seat squarely against spring plate, 
remove and reposition bearing. 

13. Install assembled sun gear, spring plate, and 
thrust bearing (1). Be sure sun gear and thrust 
bearing are fully seated before proceeding. 

8100b5b2 

J9121-326 
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14. Mount assembled output shaft, annulus gear, and 
clutch drum in shop press (3). Direct clutch 
spring, hub and clutch pack are easier to install 
with assembly mounted in press. 

15. Align splines in hubs of planetary gear and over
running clutch with Alignment tool 6227-2 (1). 
Insert tool through sun gear and into splines of 
both hubs. Be sure alignment tool is fully seated 
before proceeding. 

16. Install direct clutch spring (2). Be sure spring is 
properly seated on spring plate (4). 

J9321-395 

0------

J9321-396 
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NOTE: The direct clutch in a 48RE transmission 
uses 10 double-sided clutch discs. 

17. Assemble and install direct clutch pack on hub as 
follows: 

a. Install direct clutch reaction plate (2) on clutch 
hub first. Note that one side of reaction plate is 
counterbored (1). Be sure this side faces rear
ward. Splines at rear of hub (3) are raised 
slightly. Counterbore in plate fits over raised 
splines. Plate should be flush with this end of 
hub (3). 

b. Install first friction disc with internal splines, fol
lowed by a steel separator disc with external 
lugs. Continue alternating internal and external 
discs until all discs have been installed. 

18. Install pressure plate (1). This is last clutch pack 
(2) item to be installed. Be sure plate is installed 
with shoulder side facing upward (3). 

------® 
J9121-329 
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19. Install clutch hub (1) and clutch pack (2) on direct 
clutch spring. Be sure hub is started on sun gear 
splines before proceeding. 

WARNING: The next step in geartrain assembly 
involves compressing the direct clutch hub and 
spring. It is extremely important that proper equIp
ment be used to compress the spring as spring 
force is approximately 830 pounds. Use spring 
compressor tool 6227-1 and a hydraulic-type shop 
press with a minimum ram travel of 6 inches. The 
press must also have a bed that can be adjusted 
up or down as required. Release clutch spring ten
sion slowly and completely to avoid personal 
injury. 

20. Position Compressor Tool 6227-1 (1) on clutch 
hub. 

21. Compress clutch hub and spring just enough to 
place tension on hub and hold it in place. 

J9321-397 

/ 
® 

22. Slowly compress clutch hub and spring. Compress spring and hub only enough to expose ring grooves for 
clutch pack snap-ring and clutch hub retaining ring. 

23. Realign clutch pack on hub and seat clutch discs and plates in clutch drum. 

24. Install direct clutch pack snap-ring (2). Be very sure snap-ring is fully seated in clutch drum ring groove. 

25. Install clutch hub retaining ring (2). Be very sure 
retaining ring is fully seated in sun gear ring 
groove. 

26. Slowly release press ram, remove compressor 
tools and remove geartrain assembly. 
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GEAR CASE 

1. Position park pawl and spring in case and install 
park pawl shaft. Verity that end of spring with 900 

bend is hooked to pawl and straight end of spring 
is seated against case. 

2. Install pawl shaft retaining bolt. Tighten bolt to 27 
N·m (20 ft. Ibs.) torque. 

3. Install park lock reaction plug (3). Note that plug 
has locating pin (2) at rear. Be sure pin is seated in 
hole in case before installing snap-ring (1). 

4. Install reaction plug snap-ring (1). Compress snap
ring only enough for installation; do not distort it 

5. Verify that tab ends of rear bearing locating ring (2) 
extend into access hole (1) in gear case. 

CD--C: 

J9121·338 
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6. Support geartrain on Tool 6227~1. Be sure tool is 
securely seated in clutch hub. 

7. Install overdrive gear case (2) on geartrain (1). 

8. Expand front bearing locating ring with snap-ring 
pliers (1). Then slide case downward until locating 
ring locks in bearing groove and release snap-ring. 

9. Install locating ring access cover, gasket and 
screws (2) in overdrive unit case. 

OVERDRIVE CLUTCH 

NOTE: The overdrive clutch in a 48RE transmis
sion uses 5 or 6 clutch discs depending on the 
application. 

1. Install overdrive clutch reaction ring (1) first. Reac
tion ring is flat with notched ends. 

PUSH OUTPUT 
SHAFT FORWARD 

TO FREE BEARING 
FROM RING 

CD-..-...-.-A 

J9321..357 
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2. For 5 disc overdrive clutch versions, install wave 
spring (1) on top of reaction ring. Reaction ring and 
wave ring both fit in same ring groove. Use screw
driver to seat each ring securely in groove. Also 
ensure that the ends of the two rings are offset 
from each other. 

3. Assemble overdrive clutch pack. 

4. Install overdrive clutch reaction plate first. 

5. Install first clutch disc followed by first clutch plate. 
Then install remaining clutch discs and plates in 
same order. 

6. Install clutch pack pressure plate. 

7. Install clutch pack wire-type retaining ring (1). 

INTERMEDIATE SHAFT SPACER SELECTION 
1. Place overdrive unit in vertical position. Mount it on 

blocks, or in workbench with appropriate size 
mounting hole cut into it. Be sure unit is facing 
upward for access to direct clutch hub. Also be 
sure output shaft is not loaded and internal compo
nents are moved rearward for accurate measure
ment. 

2. Determine correct thickness intermediate shaft 
spacer as follows: 

a. Insert Gauge 6312 (1) through sun gear, plan
etary gear and into pilot bushing in output 
shaft. Be sure tool bottoms against planetary 
shoulder. 

b. Position Gauge Bar 6311 (2) across face of 
overdrive case. Then position Dial Caliper over 
gauge tool. 

J9221-47 

c. Extend sliding scale of dial caliper downward through gauge tool slot until scale contacts end of Gauge 6312 
(1). Lock scale in place. Remove dial caliper tool and note distance measured. 
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3. Select proper thickness end play spacer from 
spacer chart based on distance measured. 

4. Remove Gauge Alignment Tool 6312. 

OD THRUST PLATE SELECTION 
1. Place overdrive unit in vertical position. Mount it on 

blocks, or in workbench with appropriate size 
mounting hole cut into it. Be sure unit is facing 
upward for access to direct clutch hub. Also be 
sure output shaft is not loaded and internal compo
nents are moved rearward for accurate measure
ment. 

2. Determine correct thickness overdrive piston thrust 
plate as follows: 

a. Position Gauge Bar 6311 (1) across face of 
overdrive case. Then pOSition Dial Caliper over 
gauge tool. 

b. Measure distance to clutch hub thrust bearing 
seat (2) at four points 900 apart. Then average 
measurements by adding them and dividing by 
4. 

3. Select and install required thrust plate from infor
mation in thrust plate chart. 

4. Leave Alignment Tool 6227-2 in place. Tool will 
keep planetary and clutch hub splines in alignment 
until overdrive unit is ready for installation on trans
mission. 

5. Transmission speed sensor can be installed at this 
time if desired. However, it is recommended that 
sensor not be installed until after overdrive unit is 
secured to transmission. 

OVERDRIVE PISTON 
1. Install new seals on overdrive piston. 

2. Stand transmission case upright on bellhousing. 

End Play Measure-
ment (Inches) 

.7336 - .7505 

.7506 - .7675 

.7676 - .7855 

.7856 - .8011 

End Play Measure-
ment (Inches) 

1.7500 - 1.7649 
1 .7650 - 1.7799 
1.7800 - 1.7949 
1 .7950 - 1.8099 
1.8100 - 1.8249 
1.8250 • 1.8399 
1.8400 - 1.85.49 
1.8550 - 1.8699 
1.8700 - 1.8849 
1.8850 ~ 1.8999 

3. Position Guide Ring 8114-1 on outer edge of overdrive piston retainer. 
4. Position Seal Guide 8114-3 on inner edge of overdrive piston retainer. 

5. Install overdrive piston in overdrive piston retainer by: 

a. Aligning locating lugs on overdrive piston to the two mating holes in retainer. 

b. Lubricate overdrive piston seals with Mopar® ATF+4. 

c. Install piston over Seal Guide 8114-3 and inside Guide Ring 8114-1. 

Spacer Thickness 
(Inches) 

.158 - .159 

.175-.176 

.193 - .194 

.211 - .212 

J9121-341 

Spacer Thickness 
(Inches) 

.108 •. 110 

.123 - .125 

.138 - .1AO 

.153 - .155 

.168 - .170 

.183 - .185 

.198 - .200 

.213 •. 215 

.228· .230 

.243 - .245 

J9121-342 
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d. Push overdrive piston into position in retainer. 

e. Verify that the locating lugs entered the lug bores in the retainer. 

6. Install intermediate shaft spacer on intermediate shaft. 

7. Install overdrive piston thrust plate on overdrive piston. 

8. Install overdrive piston thrust bearing on overdrive piston. 

9. Install transmission speed sensor and o-ring seal in overdrive case. 

INSTALLATION 
1. Be sure overdrive unit Alignment Tool 6227-2 is 

fully seated before moving unit. If tool is not seated 
and gear splines rotate out of alignment, overdrive 
unit will have to be disassembled in order to realign 
splines. 

2. If overdrive piston retainer was not removed during 
service and original case gasket is no longer reus
able, prepare new gasket by trimming it. 

3. Cut out old case gasket (1) around piston retainer 
with razor knife (2). 

4. Use old gasket as template and trim new gasket to 
fit. 

5. Position new gasket over piston retainer and on 
transmission case. Use petroleum jelly to hold gas
ket in place if necessary. Do not use any type of 
sealer to secure gasket. Use petroleum jelly only. 

6. Install selective spacer (1) on intermediate shaft 
(3), if removed. Spacer goes in groove just rear
ward of shaft rear splines. 

7. Install thrust bearing in overdrive unit sliding hub. Use petroleum jelly to hold bearing in position. 

CAUTION: Be sure the shoulder on the inside diameter of the bearing is facing forward. 

8. Verify that splines in overdrive planetary gear and overrunning clutch hub are aligned with Alignment Tool 6227-2. 
Overdrive unit cannot be installed if splines are not aligned. If splines have rotated out of alignment, unit will 
have to be disassembled to realign splines. 

9. Carefully slide Alignment Tool 6227-2 out of overdrive planetary gear and overrunning clutch splines. 

10. Raise overdrive unit and carefully slide it straight onto intermediate shaft. Insert park rod into park lock reaction 
plug at same time. Avoid tilting overdrive during installation as this could cause planetary gear and overrunning 
clutch splines to rotate out of alignment. If this occurs, it will be necessary to remove and disassemble overdrive 
unit to realign splines. 

11. Work overdrive unit forward on intermediate shaft until seated against transmission case. 

12. Install bolts attaching overdrive unit to transmission unit. Tighten bolts in diagonal pattern to 34 N·m (25 ft-Ibs). 

13. Connect the transmission speed sensor and overdrive wiring connectors. 

14. Install the transfer case, if equipped. (Refer to 21 - TRANSMISSIONfTRANSAXLEfTRANSFER CASE - INSTAL
LATION) 
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15. Align and install rear propeller shaft, if necessary. (Refer to 3 - DIFFERENTIAL & DRIVELINE/PROPELLER 
SHAFT/PROPELLER SHAFT I NSTALLATrON) 
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RETAINER-OVERRUNNING CLUTCH CAM/OVERDRIVE PISTON 

DESCRIPTION 
The overrunning clutch consists of an inner race (5), 
an outer race (or cam) (1), rollers (2) and springs (3), 
and the spring retainer (4). The number of rollers and 
springs depends on what transmission and which 
overrunning clutch is being dealt with. 

OPERATION 

SObe45ta 

As the inner race is rotated in a clockwise direction (as viewed from the front of the transmission), the race causes 
the rollers to roll toward the springs, causing them to compress against their retainer. The compression of the 
springs increases the clearance between the rollers and cam. This increased clearance between the rollers and cam 
results in a freewheeling condition. When the inner race attempts to rotate counterclockwise, the action causes the 
rollers to roll in the same direction as the race, aided by the pushing of the springs. As the rollers try to move in the 
same direction as the inner race, they are wedged between the inner and outer races due to the design of the cam. 
In this condition, the clutch is locked and acts as one unit. 

DISASSEMBLY 
1. Remove the overdrive piston (1). 

2. Remove the overdrive piston retainer bolts. 

3. Remove overdrive piston retainer (4). 

4. Remove case gasket. 
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5. Tap old cam out of case with pin punch (1). Insert 
punch through bolt holes (2) at rear of case. Alter
nate position of punch to avoid cocking cam during 
removal. 

6. Clean clutch cam bore and case. Be sure to 
remove all chips/shavings generated during cam 
removal. 

CLEANING 

21 • 1483 

Clean the overrunning clutch assembly, clutch cam, low-reverse drum, and overdrive piston retainer in solvent. Dry 
them with compressed air after cleaning. 

INSPECTION 
Inspect condition of each clutch part after cleaning. Replace the overrunning clutch roller and spring assembly if any 
rollers or springs are worn or damaged, or if the roller cage is distorted, or damaged. Replace the cam if worn, 
cracked or damaged. 

Replace the low-reverse drum if the clutch race, roller surface or inside diameter is scored, worn or damaged. Do 
not remove the clutch race from the low-reverse drum under any circumstances. Replace the drum and race 
as an assembly if either component is damaged. 

Examine the overdrive piston retainer carefully for wear, cracks, scoring or other damage. Be sure the retainer hub 
is a snug fit in the case and drum. Replace the retainer if worn or damaged. 

ASSEMBLY 
1. Temporarily install overdrive piston retainer in case. 

Use 3-4 bolts to secure retainer. 

2. Align and start new clutch cam (2) in the transmis
sion case. Be sure serrations on cam and in case 
(1) are aligned. Then tap cam into case just 
enough to hold it in place. 

3. Verify that cam is correctly positioned before pro
ceeding any further. Narrow ends of cam ramps 
should be to left when cam is viewed from front 
end of case. 
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4. Insert Adapter Tool SP-5124 (2) from Installer/Re
mover C-3863-A into piston retainer (1). 

5. Assemble Puller Bolt SP-3701 (1) and Press Plate 
SP-3583·A (2). 

6. Install assembled puller plate and bolt (1). Insert 
bolt through cam, case and adapter tool. Be sure 
plate is seated squarely on cam (2). 
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7. Hold puller plate and bolt in place and install puller 
nut SP-3701 (4) on puller bolt. 

8. Tighten puller nut (2) to press clutch cam into case. 
Be sure cam is pressed into case evenly and does 
not become cocked. 

9. Remove clutch cam installer tools. 

10. Stake case in 14 places around clutch cam to 
help secure cam in case. Use blunt punch or 
chisel to stake case. 

11. Remove piston retainer from case. Cover retainer 
with plastic sheeting, or paper to keep it dust free. 

12. Clean case and cam thoroughly. Be sure any 
chips/shavings generated during cam installation 
are removed from case. 

13. Install new gasket (1) at rear of transmission 
case. Use petroleum jelly to hold gasket in place. 
Be sure to align governor feed holes in gasket 
with feed passages in case (2). Also install gasket 
before overdrive piston retainer. Center hole in 
gasket is smaller than retainer and cannot be 
installed over retainer. 

o 

CD 

J9521-105 

o 0 

J9121-3A9 
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14. Position overdrive piston retainer (1) on transmis
sion case and align bolt holes in retainer (1). gas
ket (2), and case. Then install and tighten retainer 
bolts (3) to 17 N·m (13 ft. Ibs.) torque. 

15. Install new seals on overdrive piston. 

16. Stand transmission case upright on bellhousing. 

17. Position Guide Ring 8114-1 on outer edge of 
overdrive piston retainer. 

18. Position Seal Guide 8114-3 on inner edge of over
drive piston retainer. 

19. Install overdrive piston in overdrive piston retainer 
by: aligning locating lugs on overdrive piston to 
the two mating holes in retainer. 

a. Aligning locating lugs on overdrive piston to the 
two mating holes in retainer. 

b. Lubricate overdrive piston seals with Mopar® 
Door Ease, or equivalent. 

c. Install piston over Seal Guide 8114-3 and 
inside Guide Ring 8114-1. 

d. Push overdrive piston into position in retainer. 

e. Verify that the locating lugs entered the lug bores in the retainer. 

J9321-464 



DR ------AUTOMATIC TRANSMISSION - 48RE - SERVICE INFORMAl"ION 21 - 1487 

SHAFT-PLANETARY GEARTRAIN/OUTPUT 

DESCRIPTION 
The planetary gearsets are designated as the front, 
rear, and overdrive planetary gear assemblies and 
located in such order. A simple planetary gearset con
sists of three main members: 

• The sun gear (2) which is at the center of the 
system. 

• The planet carrier (3) with planet pinion gears (4) 
which are free to rotate on their own shafts and 
are in mesh with the sun gear. 

• The annulus gear (1), which rotates around and 
is in mesh with the planet pinion gears. 

NOTE: The number of pinion gears does not affect 
the gear ratio, only the duty rating. 

OPERATION 
With any given planetary gearset, several conditions must be met for power to be able to flow: 

• One member must be held. 
• Another member must be driven or used as an input. 
• The third member may be used as an output for power flow. 
• For direct drive to occur, two gear members in the front planetary gearset must be driven. 

NOTE: Gear ratios are dependent on the number of teeth on the annulus and sun gears. 

DISASSEMBLY 
1. Remove planetary snap-ring (1) from intermediate 

shaft. Discard snap-ring as it is not reusable. 
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2. Remove front planetary gear (3) and front annulus 
gear (2) as assembly. 

3. Remove front planetary gear (1) and thrust washer 
(2) from front annulus gear (3). Note thrust washer 
position for assembly reference. 

4. Remove tabbed thrust washer (2) from driving shell 
(1). Note washer position for assembly reference. 
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5. Remove sun gear (3) and driving shell (2) as 
assembly. 

6. Remove tabbed thrust washer (2) from rear plane
tary sun gear (1). Note washer position on gear for 
assembly reference. 

7. Remove rear planetary gear (3) and rear annulus 
gear (2) from intermediate shaft (1). 

J9321-172 

6100d95c 
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8. Remove thrust washer (2) from rear planetary 
annulus gear (1). 

INSPECTION 

8100d983 

Inspect the planetary gear sets and annulus gears. The planetary pinions, shafts, washers, and retaining pins are 
serviceable. However, if a pinion carrier is damaged, the entire planetary gear set must be replaced as an assembly. 

Replace the annulus gears if the teeth are chipped, broken, or worn, or the gear is cracked. Replace the planetary 
thrust plates and the tabbed thrust washers if cracked, scored or worn. 

Inspect the machined surfaces of the intermediate shaft. Be sure the oil passages are open and clear. Replace the 
shaft if scored, pitted, or damaged. 

Inspect the sun gear and driving shell. If either component is worn or damaged, remove the sun gear rear retaining 
ring and separate the sun gear and thrust plate from the driving shell. Then replace the necessary component. 

Replace the sun gear as an assembly if the gear teeth are chipped Of worn. Also replace the gear as an assembly 
if the bushings are scored or worn. The sun gear bushings are not serviceable. Replace the thrust plate if worn, or 
severely scored. Replace the driving shell if distorted, cracked, or damaged in any way. 

Replace all snap-rings during geartrain assembly. Reusing snap-rings is not recommended. 

ASSEMBLY 
1. Lubricate sun gear (2) and planetary gears with 

transmission fluid during assembly. Use petroleum 
jelly to lubricate intermediate shaft bushing SUf

faces, thrust washers and thrust plates (3) and to 
hold these parts in place during assembly. 

2. Install front snap-ring on sun gear (2) and install 
gear in driving shell. Then install thrust plate (3) 
over sun gear and against rear side of driving shell 
(1). Install rear snap-ring (4) to secure sun gear 
and thrust plate in driving shell. Note that the large 
ID chamfer on the sun gear goes forward. 

J9321·175 
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3. Install rear annulus gear (1) on intermediate shaft 
(2). 

4. Instalr thrust washer (2) to rear planetary annulus 
gear (1) using petroleum jelly. Be sure washer is 
seated against corner witht teh tabs completely in 
the locating holes. 

5. Install rear planetary gear (2) in rear annulus gear 
(1). Be sure planetary carrier is seated against 
annulus gear. 

8100df9d 
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6. Install tabbed thrust washer (2) on front face of 
rear planetary gear (1). Seat washer tabs in match
ing slots in face of gear carrier. Use extra petro
leum jelly to hold washer in place if desired. 

7. Lubricate sun gear bushings with petroleum jelly or 
transmission fluid. 

8. Install sun gear (5) and driving shell (2) on interme
diate shaft (1). Seat shell against rear planetary 
gear. Verify that thrust washer on planetary gear 
was not displaced during installation. 

9. Install tabbed thrust washer (3) in driving shell (2). 
be sure washer tabs are seated in tab slots of driv
ing shell. Use extra petroleum jelly to hold washer 
in place if desired. 
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10. Install tabbed thrust washer (1) on front planetary 
gear (2). Seat washer tabs in matching slots in 
face of gear carrier. Use extra petroleum jelly to 
hold washer in place if desired. 

11. Install the torlon bushing onto the front planetary 
carrier hub. 

12. Install front annulus gear (1) over and onto front 
planetary gear (2). Be sure gears are fully 
meshed and seated. 

8100dfb5 
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13. Install front planetary and annulus gear assembly 
(2). Hold gears together and slide them onto 
shaft. Be sure planetary pinions are seated on 
sun gear and that planetary carrier is seated on 
intermediate shaft. 

14. Place geartrain in upright position. Rotate gears to 
be sure all components are seated and properly 
assembled. Snap-ring groove at forward end of 
intermediate shaft will be completely exposed 
when components are assembled correctly. 

15. Install new planetary snap-ring (2) in groove at 
end of intermediate shaft. 

8100dfb8 

8100dfba 
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16. Turn planetary geartrain over. Position wood block 
under front end of intermediate shaft and support 
geartrain on shaft. Be sure all geartrain parts 
have moved forward against planetary snap-ring. 
This is important for accurate end play check. 

17. Check planetary geartrain end play with feeler 
gauge (3). Insert gauge between rear annulus 
gear (2) and shoulder on intermediate shaft (1) as 
shown. End play should be 0.15 to 1 .22 mm 
(0.006 to 0.048 in.). 

18. If end play is Incorrect, install thinner/thicker plan
etary snap-ring as needed. 

o 
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CLUTCH-REAR 

DESCRIPTION 

1 • REAR CLUTCH RETAINER 
2 - TORLONTM SEAL RINGS 
3 - INPUT SHAFT 
4 - PISTON RETAINER 
5 - OUTPUT SHAFT THRUST WASHER 
6 - INNER PISTON SEAL 
7 - PISTON SPRING 
8 - PRESSURE PLATE 
9 - CLUTCH DISCS 
10 - SNAP-RING (SELECTIVE) 

Rear Clutch Components 

11 - REACTION PLATE 
12 - CLUTCH PLATES 
13 - WAVE SPRING 
14 - SPACER RING 
15 - PISTON 
16· OUTER PISTON SEAL 
17 - REAR SEAL RING 
18 • FIBER THRUST WASHER 
19 - RETAINING RING 

The rear clutch assembly is composed of the rear clutch retainer (1), pressure plate (8), clutch plates (12), driving 
discs (9). piston (15), Belleville spring (7). and snap-rings (10). The Belleville spring acts as a lever to multiply the 
force applied on to it by the apply piston. The increased apply force on the rear clutch pack, in comparison to the 
front clutch pack, is needed to hold against the greater torque load imposed onto the rear pack. The rear clutch is 
directly behind the front clutch and is considered a driving component 

NOTE: The number of discs and plates may vary with each engine and vehicle combination. 

OPERATION 
To apply the clutch, pressure is applied between the clutch retainer and piston. The fluid pressure is provided by the 
oil pump, transferred through the control valves and passageways. and enters the clutch through the hub of the 
reaction shaft support. With pressure applied between the clutch retainer and piston, the piston moves away from 
the clutch retainer and compresses the clutch pack. This action applies the clutch pack. allowing torque to flow 
through the input shaft into the driving discs, and into the clutch plates and pressure plate that are lugged to the 
clutch retainer. The waved spring is used to cushion the application of the clutch pack. The snap-ring is selective 
and used to adjust clutch pack clearance. 

When pressure is released from the piston. the spring returns the piston to its fully released position and disen
gages the clutch. The release spring also helps to cushion the application of the clutch assembly. When the clutch 
is in the process of being released by the release spring l fluid flows through a vent and one-way ball-cheek-valve 
located in the piston. The check-valve is needed to eliminate the possibility of plate drag caused by centrifugal force 
acting on the residual fluid trapped in the clutch piston retainer. 



DR ------ AUTOMATIC TRANSMISSION • 48RE - SERVICE INFORMATION 

DISASSEMBLY 

Rear Clutch Components 

1 - REAR CLUTCH RETAINER 
2· TORLONTM SEAL RINGS 
3 - INPUT SHAFT 
4 • PISTON RETAINER 
5 - OUTPUT SHAFT THRUST WASHER 
6· INNER PISTON SEAL 
7 - PISTON SPRING 
8 • PRESSURE PLATE 
9 - CLUTCH DISCS 
10 - SNAP-RING (SELECTIVE) 

11 REACTION PLATE 
12 - CLUTCH PLATES 
13 - WAVE SPRING 
14 - SPACER RING 
15 - PISTON 
16 - OUTER PISTON SEAL 
17 • REAR SEAL RING 
18 • FIBER THRUST WASHER 
19 - RETAINING RING 

1. Remove fiber thrust washer (18) from forward side of clutch retainer (1). 

2. Remove input shaft front and rear seal rings (2). 

3. Remove selective clutch pack snap-ring (10). 

21 . 1497 

4. Remove the reaction plate (11), clutch discs (9), steel plates (12), pressure plate (8), wave spring (13), spacer 
ring (14), and piston spring (7). 

5. Remove clutch piston (15) with rotating motion. 

6. Remove and discard piston seals (6, 16). 

7. Remove input shaft retaining ring (19). It may be necessary to press the input shaft in slightly to relieve tension 
on the retaining ring 

8. Press input shaft out of retainer with shop press and suitable size press tool. Use a suitably sized press tool to 
support the retainer as close to the input shaft as possible. 

CLEANING 
Clean the clutch components with solvent and dry them with compressed air. Do not use rags or shop towels to dry 
any of the clutch parts. Lint from such materials will adhere to component surfaces and could restrict or block fluid 
passages after assembly. 
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INSPECTION 
Replace the clutch discs if warped, worn, scored. burned/charred, the lugs are damaged, or if the facing is flaking 
off. Replace the top and bottom pressure plates if scored, warped, or cracked. Be sure the driving lugs on the 
pressure and clutch plates are also in good condition. The lugs must not be bent cracked or damaged in any way. 

Replace the piston spring and wave spring if either part is distorted, warped or broken. 

Check the lug grooves in the clutch retainer. The clutch and pressure plates should slide freely in the slots. Replace 
the retainer if the grooves are worn or damaged. Also check action of the check balls in the retainer and piston. 
Each check ball must move freely and not stick. 

Replace the retainer bushing if worn. scored, or doubt exists about bushing condition. 

Inspect the piston and retainer seal surfaces for nicks or scratches. Minor scratches can be removed with crocus 
cloth. However, replace the piston and/or retainer if the seal surfaces are seriously scored. 

Check condition of the fiber thrust washer and metal output shaft thrust washer. Replace either washer if worn or 
damaged. 

Check condition of the seal rings on the input shaft and clutch retainer hub. Replace the seal rings only jf worn, 
distorted. or damaged. The input shaft front seal ring is teflon with chamfered ends. The rear ring is metal with 
interlocking ends. 

Check the input shaft for wear, or damage. Replace the shaft if worn, scored or damaged in any way. 

ASSEMBLY 
1. Soak clutch discs in transmission fluid while 

assembling other clutch parts. 

2. Install new seal rings on clutch retainer hub and 
input shaft if necessary. 

a. Be sure clutch hub seal ring is fully seated in 
groove and is not twisted. 

3. Lubricate splined end of input shaft and clutch 
retainer with transmission fluid. Then partially press 
input shaft (1) into retainer (2). Use a suitably sized 
press tool to support retainer as close to input shaft 
as possible. 

4. Install input shaft retaining ring. 

5. Press the input shaft the remainder of the way into 
the clutch retainer. 
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1 - REAR CLUTCH RETAINER 
2 - TORLONTM SEAL RINGS 
3 - INPUT SHAFT 
4 - PISTON RETAINER 
5 - OUTPUT SHAFT THRUST WASHER 
6 -INNER PISTON SEAL 
7 - PISTON SPRING 
8 - PRESSURE PLATE 
9 - CLUTCH DISCS 
10 - SNAP-RING (SELECTIVE) 

Rear Clutch Components 

11 - REACTION PLATE 
12 - CLUTCH PLATES 
13 - WAVE SPRING 
14 - SPACER RING 
15 - PISTON 
16 - OUTER PISTON SEAL 
17 - REAR SEAL RING 
18 - FIBER THRUST WASHER 
19 - RETAINING RING 

21 - 1499 

6. Install new seals (6, 16) on clutch piston (15). Be sure lip of each seal faces interior of clutch retainer. 

7. Lubricate lip of piston seals with generous quantity of Mopar® Door Ease. Then lubricate retainer (1) hub and 
bore with light coat of transmission fluid. 

8. Install clutch piston (15) in retainer (1). Use twisting motion to seat piston in bottom of retainer. A thin strip of 
plastic (about 0.020'1 thick). can be used to guide seals into place if necessary. 

CAUTION: Never push the clutch piston straight in. This will fold the seals over causing leakage and clutch 
slip. In addition, never use any type of metal tool to help ease the piston seals into place. Metal tools will 
cut, shave, or score the seals. 

9. rnstall piston spring (7) in retainer (1) and on top of piston (15). Concave side of spring faces downward (toward 
piston). 

10. Install the spacer ring (14) and wave spring (13) into the retainer. Be sure spring is completely seated in 
retainer groove. 

11. Install pressure plate (8). Ridged side of plate faces downward (toward piston) and flat side toward clutch pack. 

12. Install first clutch disc (9) in retainer on top of pressure plate. Then install a clutch plate (12) followed by a 
clutch disc until entire clutch pack is installed (4 discs and 3 plates are required) . 

13. Install the reaction plate (11). 

14. Install selective snap-ring (10). Be sure snap-ring is fully seated in retainer groove. 
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15. Using a suitable gauge bar (6) and dial indicator 
(1), measure clutch pack clearance. 

a. Position gauge bar across the clutch drum (5) 
with the dial indicator pointer on the pressure 
plate (2). ® 

b. Using two small screw drivers, lift the pressure 
plate and release it. 

c. Zero the dial indicator. 

d. Lift the pressure plate until it contacts the 
snap-ring and record the dial indicator reading. 

Clearance should be 0.635 - 0.914 mm (0.025 - 0.036 
in.). If clearance is incorrect. steel plates, discs, selec
tive snap ring and pressure plates may have to be 
changed. 

The selective snap ring thicknesses are: 

• 0.107 - 0.109 in. 
• 0.098 - 0.100 in. 
• 0.095 - 0.097 in. 

• 0.083 - 0.085 in. 
• 0.076 - 0.078 in. 
• 0.071 - 0.073 in. 
• 0.060 - 0.062 in. 

16. Coat rear clutch thrust washer (2) with petroleum 
jelly and install washer over input shaft and into 
clutch retainer (1). Use enough petroleum jelly to 
hold washer in place. 
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SERVO-REAR 

DESCRIPTION 

21 - 1501 

The rear (low/reverse) servo consists of a single stage or diameter piston and a spring loaded plug. The spring is 
used to cushion the application of the rear (low/reverse) band. 

OPERATION 
While in the de-energized state (no pressure applied). the piston is held up in its bore by the piston spring. The plug 
is held down in its bore, in the piston, by the plug spring. When pressure is applied to the top of the piston, the plug 
is forced down in its bore, taking up any clearance. As the piston moves, it causes the plug spring to compress, and 
the piston moves down over the plug. The piston continues to move down until it hits the shoulder of the plug and 
fully applies the band. The period of time from the initial application, until the piston is against the shoulder of the 
plug, represents a reduced shocking of the band that cushions the shift. 

DISASSEMBLY 
1. Remove small snap-ring (1) and remove plug (3) , 

and spring (7) from servo piston (8). 

2. Remove and discard servo piston seal ring (2). 

CLEANING 
Remove and discard the servo piston seal ring (2). 
Then clean the servo components with solvent and 
dry with compressed air. Replace either spring (6. 7) if 
collapsed. distorted or broken. Replace the plug (3) 
and piston (8) if cracked, bent, or worn. Discard the 
servo snap-rings (1. 5) and use new ones at 
assembly. 

ASSEMBLY 
1. Lubricate piston (8) and guide seals (2) with petro

leum jelly. Lubricate other servo parts with Mopar® 
ATF +4, Automatic Transmission fluid. 

2. Install new seal ring (2) on servo piston. 

3. Assemble piston (8), plug (3), spring (6, 7), and 
new snap-ring (1). 

4. Lubricate piston seal lip with petroleum jelly. 

® 19121-64 
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MECHANISM-SHIFT 

DESCRIPTION 
The gear shift mechanism provides six shift positions which are: 

• PARK (P) 
• REVERSE (R) 
• NEUTRAL (N) 
• DRIVE (D) 
• Manual SECOND (2) 
• Manual LOW (1) 

OPERATION 
Manual LOW (1) range provides first gear only. Overrun braking is also provided in this range. Manual SECOND (2) 
range provides first and second gear only. 

DRIVE range provides first, second, third, and overdrive fourth gear ranges. The shift into overdrive fourth gear 
range occurs only after the transmission has completed the shift into D third gear range. No further movement of the 
shift mechanism is required to complete the 3-4 shift. 

The fourth gear upshift occurs automatically when the overdrive selector switch is in the ON position. No upshift to 
fourth gear will occur if any of the following are true: 

• The transmission fluid temperature is below 10° C (500 F) or above 121 0 C (250° F). 
• The shift to third is not yet complete. 
• Vehicle speed is too low for the 3-4 shift to occur. 
• Battery temperature is below _5° C (230 F). 
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SENSOR-SPEED 

DESCRIPTION 
The speed sensor (1) is located in the overdrive gear 
case. The sensor is positioned over the park gear and 
monitors transmission output shaft rotating speed. 

OPERATION 

p 
CD J9321·41l 

Speed sensor signals are triggered by the park gear lugs as they rotate past the sensor pickup face. Input signals 
from the sensor are sent to the transmission control module for processing. Signals from this sensor are shared with 
the powertrain control module. 
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ACTUATOR-THROTTLE VALVE 

DESCRIPTION 
On vehicles equipped with a Cummins diesel engine, 
the transmission throttle valve cable has been replace 
by the transmission throttle valve actuator (TTVA). The 
TTVA consists of an electric DC motor, two potentiom
eters, and a gear drive system. The TTVA is mechan
ically connected to the transmission throttle valve in 
the valve body by the "0" shaped opening in the bot
tom of the TTVA shaft. Changes in the TTVA-position 
are therefore transferred to the throttle valve and 
cause changes in the transmission throttle pressure. 

REMOVAL 
1. Remove the bolts (2) holding the transmission 

throttle valve actuator (TTVA) (1) to the transmis
sion case. 

2. Allow the nVA (1) to rotate clockwise away from 
the transmission. 

?S147c6ec 
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3. Remove the wiring connector (2) from the TTVA 
(1 ). 

4. Lift the TTVA (1) straight upward and off the throttle 
valve shaft (3). 

INSTALLATION 
1. Position the transmission throttle valve actuator 

(TTVA) (1) over the throttle valve shaft (3). 

2. Align the O-shaped opening in the bottom of the 
TTVA to the throttle valve shaft and install the 
TTVA onto the shaft. 

3. Install the wiring connector (2) to the TTVA (1). 
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4. Rotate the TTVA (1) to the transmission case and 
install the bolts (2) to hold the TTVA to the trans-
mission. 

5. Tighten the bolts to 8.5 N·m (75 in.lbs.). 

6. Initialize the TTVA (Refer to 21 - TRANSMISSION/ 
AUTOMATIC - 48REfTHROTTLE VALVE ACTUA
TOR - ADJUSTMENTS). 

ADJ US-rM ENTS 

ADJUSTMENT 
The Transmission Throttle Valve Actuator (TTVA) does not require any mechanical adjustments. All changes in throt
tle valve position are controlled by the Engine Control Module (ECM). 

The TTVA does require an initialization period after the actuator has been removed or replaced. After the actuator 
has been removed or replaced, move the iginition to the ON position for thirty (30) seconds. This will allow the ECM 
sufficient time to perform the internal calibration procedures to learn the TTVA's current "zero" position. Once this is 
done, check the ECM for diagnostic troubre codes (DTCs). If no DTCs are set relating to the TTVA, the TTVA is fully 
calibrated and ready for use. 
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CABLE-THROTTLE VALVE 

DESCRIPTION 
Transmission throttle valve cable (1) adjustment is 
extremely important to proper operation. This adjust
ment positions the throttle valve, which controls shift 
speed, quality, and part-throttle downshift sensitivity. 

If cable setting is too loose, early shifts and slippage 
between shifts may occur. If the setting is too tight, 
shifts may be delayed and part throttle downshifts may 
be very sensitive. 

The transmission throttle valve is operated by a cam 
on the throttle lever. The throttle lever is operated by 
an adjustable cable (3). The cable is attached to an 
arm mounted on the throttle lever shaft. A retaining 
clip (2) at the engine-end of the cable is removed to 
provide for cable adjustment. The retaining clip is then 
installed back onto the throttle valve cable to lock in 
the adjustment. 

CD-..-....J 

I ........ --® 

8Oboe9fb 
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ADJUSTMENTS - THROTTLE VALVE CABLE 
A correctly adjusted throttle valve cable (1) will cause 
the throttle lever on the transmission to move simulta
neously with the throttle body lever (3) from the idle 
position. Proper adjustment will allow simultaneous 
movement without causing the transmission throttle 
lever to either move ahead of J or lag behind the lever 
on the throttle body. 

ADJUSTMENT VERIFICATION 
1. Turn ignition key to OFF position. 

2. Remove air cleaner. 

3. Verify that lever on throttle body is at curb idle 
position. Then verify that the transmission throttle 
lever is also at idle (fully forward) position. 

80bc4e93 
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4. Slide cable off attachment stud on throttle body 
lever. 

5. Compare position (8) of cable end to attachment 
stud on throttle body lever: 
• Cable end and attachment stud should be 

aligned (or centered on one another) to within 1 
mm (0.039 in.) in either direction (B). 

• If cable end and attachment stud are misaligned 
(off center). cable will have to be adjusted as 
described in Throttle Valve Cable Adjustment 
procedure. 

6. Reconnect cable end to attachment stud. Then with 
aid of a helper. observe movement of transmission 
throttle lever and lever on throttle body. 
• If both levers move simultaneously from idle to 

half-throttle and back to idle position, adjustment 
is correct. 

• If transmission throttle lever moves ahead of, or 
lags behind throttle body lever, cable adjustment 
will be necessary. Or, if throttle body lever pre~ 
vents transmission lever from returning to closed 
position, cable adjustment will be necessary. 

ADJUSTMENT PROCEDURE 
1. Turn ignition switch to OFF position. 

2. Remove air cleaner if necessary. 

3. Disconnect cable end (3) from attachment stud on 
throttle lever (1). Carefully slide cable off stUd. 
Do not pryor pull cable off. 

4. Verify that transmission throttle lever is in fully 
closed position. Then be sure lever on throttle body 
is at curb idle position. 

5. Pry the T.V. cable lock {A} into the UP position. 
This will unlock the cable and allow for readjust
ment. 

6. Apply just enough tension on the T.V. cable (B) to 
remove any slack in the cable. Pulling too tight 
will cause the T.V. lever on the transmission to 
move out of its idle position, which will result 
in an incorrect T.V. cable adjustment. Slide the 
sheath of the T.V. cable (D) back and forth until the 
centerlines of the T.V. cable end (B) and the throttle 
bell crank lever (C) are aligned within one millime
ter (1 mm). 

7. While holding the T,V. cable in the set position 
push the T.V. cable lock (A) into the down position. 
This will lock the present T.V. cable adjustment. 

NOTE: Be sure that as the cable is pulled forward 
and centered on the throttle lever stud, the cable 
housing moves smoothly with the cable. Due to 

CD-.-....J 

~--® 

CD-.-....J 

0)-........ 

......... --® 

21 • 1509 

8Obce9fb 

8Obce9fb 

the angle at which the cable housing enters the spring housing, the cable housing may bind slightly and 
create an incorrect adjustment. 
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8. Reconnect the T.V. cable (8) to the throttle bellcrank lever (C). 

9. Check cable adjustment. Verify transmission throttle lever and lever on throttle body move simultaneously. 
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CONVER-rER-TORQUE 

DESCRIPTION 
The torque converter is a hydrauHc device that cou
ples the engine crankshaft to the transmission. The 
torque converter consists of an outer shell with an 
internal turbine (1). a stator (4).' an overrunning clutch, 
an impeller (2). and an electronically applied converter 
clutch (6). The converter clutch provides reduced 
engine speed and greater fuel economy when 
engaged. Clutch engagement also provides reduced 
transmission fluid temperatures. The torque converter 
hub drives the transmission oil (fluid) pump. 

The torque converter is a sealed. welded unit that is 
not repairable and is serviced as an assembly. 

CAUTION: The torque converter must be replaced 
if a transmission failure resulted in large amounts 
of metal or fiber contamination in the fluid. 
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IMPELLER 

1 - ENGINE FLEXPLATE 
2 - OIL FLOW FROM IMPELLER SECTION INTO TURBINE 
SECTION 
3 - IMPELLER VANES AND COVER ARE INTEGRAL 

/ 
CD 

Impeller 

4 - ENGINE ROTATION 
5 - ENGINE ROTATION 

® 

IMPELLER VANE 
CONSTRUCTION 

AND CURVATURE 

SObfe26a 

The impeller is an integral part of the converter housing. The impeller consists of curved blades placed radially 
along the inside of the housing on the transmission side of the converter. As the converter housing is rotated by the 
engine, so is the impeller, because they are one and the same and are the driving members of the system. 
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TURBINE 

CD 

BLADE CONSTRUCTION 

BObfe26b 

Turbine 

1 . TURBINE VANE 
2 - ENGINE ROTATION 
3 - INPUT SHAFT 

4 - PORTION OF TORQUE CONVERTER COVER 
5 - ENGINE ROTATION 
6· OIL FLOW WITHIN TURBINE SECTION 

The turbine is the output, or driven, member of the converter. The turbine is mounted within the housing opposite 
the impeller, but is not attached to the housing. The input shaft is inserted through the center of the impeller and 
splined into the turbine. The design of the turbine is similar to the impeller, except the blades of the turbine are 
curved in the opposite direction. 

STATOR 
The stator assembly is mounted on a stationary shaft 
which is an integral part of the oil pump. The stator 
contains an over-running clutch (1-4), which allows the 
stator to rotate only in a clockwise direction. When the 
stator is locked against the over-running clutch, the 
torque multiplication feature of the torque converter is 
operational. 

3/4 VIEW FROM ENGINE 
SIDE OF STATOR SHOWING 

VANE CURVATURE 

VIEW FROM ENGINE SIDE 
BObfe26c 
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The stator (1) is located between the impeller (2) and 
turbine (4) within the torque converter case. 

TORQUE CONVERTER CLUTCH (TCC) 
The TCC was installed to improve the efficiency of the 
torque converter that is lost to the slippage of the fluid 
coupling. Although the fluid coupling provides smooth. 
shock-free power transfer. it is natural for all fluid cou
plings to slip. If the impeller and turbine were mechan
ically locked together, a zero slippage condition could 
be obtained. A hydraulic piston (6) was added to the 
turbine (5), and a friction material (7) was added to 
the inside of the front cover (1) to provide this 
mechanical lock-up. 

8Obfe26d 

8Ofd2706 
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OPERATION 

TORQUE CONVERTER 
CLUTCH RELEASED 

1 - APPLY PRESSURE 
2 - THE PISTON MOVES SLIGHTLY FORWARD 

TORQUE CONVERTER 
CLUTCH APPLIED 

Torque Converter Fluid Operation 

3 - RELEASE PRESSURE 

VENTED 

4 - THE PISTON MOVES SLIGHTLY REARWARD 

81010023 

The converter impeller (driving member), which is integral to the converter housing and bolted to the engine drive 
plate, rotates at engine speed. The converter turbine (driven member), which reacts from fluid pressure generated 
by the impeller, rotates and turns the transmission input shaft. 

TURBINE 
As the fluid that was put into motion by the impeller blades strikes the blades of the turbine, some of the energy and 
rotational force is transferred into the turbine and the input shaft. This causes both of them (turbine and input shaft) 
to rotate in a clockwise direction following the impeller. As the fluid is leaving the trailing edges of the turbine's 
blades it continues in a "hindering" direction back toward the impeller. If the fluid is not redirected before it strikes 
the impeller, it will strike the impeller in a direction that would tend to slow it down. 
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STATOR 

Torque multiplication is achieved by locking the sta
tor's over-running clutch to its shaft. Under stall condi
tions the turbine is stationary and the oil leaving the 
turbine blades strikes the face of the stator blades and 
tries to rotate them in a counterclockwise direction. 
When this happens the overrunning clutch of the sta
tor locks and holds the stator from rotating. With the 
stator locked, the oil strikes the stator blades (1) and 
is redirected into a "helping" direction before it enters 
the impeller. This circulation of oil from impeller to tur
bine, turbine to stator, and stator to impeller, can pro
duce a maximum torque multiplication of about 1.75:1. 
As the turbine begins to match the speed of the impel
ler, the fluid that was hitting the stator in such as way 
as to cause it to lock-up is no longer doing so. In this 
condition of operation, the stator begins to free wheel 
and the converter acts as a fluid coupling. -

TORQUE CONVERTER CLUTCH (TCC) 

Stator Operation 

FLOW IS 
MORE 

NEARLY 
STRAIGHT 
THROUGH 
(ANGLE IS 

LESS) 

SObfe26e 

1 - DIRECTION STATOR WILL FREE WHEEL DUE TO OIL 
PUSHING ON BACKSIDE OF VANES 
2 - FRONT OF ENGINE 
3 - INCREASED ANGLE AS Oil STRIKES VANES 
4 - DIRECTION STATOR IS LOCKED UP DUE TO OIL PUSHING 
AGAINST STATOR VANES 

The torque converter clutch is hydraulically applied or released when fluid is feed or vented from the hydraulic circuit 
by the torque converter control (TCC) solenoid on the valve body. The torque converter clutch is controlled by the 
Powertrain Control Module (PCM). The torque converter clutch engages in FOURTH gear, and in THIRD gear under 
various conditions, such as when the OlD switch is OFF, or when the vehicle is cruising on a level surface after the 
vehicle has warmed up. The torque converter clutch can also be engaged in the MANUAL SECOND gear position 
if high transmission temperatures are sensed by the PCM. The torque converter clutch may disengage momentarily 
when an increase in engine load is sensed by the PCM, such as when the vehicle begins to go uphill or the throttle 
pressure is increased. 

REMOVAL 
1. Remove transmission and torque converter from vehicle. 

2. Place a suitable drain pan under the converter housing end of the transmission. 

CAUTION: Verify that transmission is secure on the lifting device or work surface, the center of gravity of 
the transmission will shift when the torque converter is removed creating an unstable condition. The torque 
converter is a heavy unit. Use caution when separating the torque converter from the transmission. 

3. Pull the torque converter forward until the center hub clears the oil pump seal. 

4. Separate the torque converter from the transmission. 
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INSTALLATION 
Check converter hub and drive notches for sharp 
edges, burrs. scratches. or nicks. Polish the hub and 
notches with 320/400 grit paper or crocus cloth if nec
essary. The hub must be smooth to avoid damaging 
the pump seal at installation. 

1. Lubricate oil pump seal lip with transmission fluid. 

2. Place torque converter in position on transmission. 

CAUTION: Do not damage oil pump seal or bush
ing while inserting torque converter into the front 
of the transmission. 

3. Align torque converter to oil pump seal opening. 

4. Insert torque converter hub into oil pump. 

5. While pushing torque converter inward, rotate con
verter until converter is fully seated in the oil pump 
gears. 

6. Check converter seating with a scale (1) and 
straightedge (2). Surface of converter lugs should 
be 19mm (0.75 in.) to the rear of the straightedge when converter is fully seated. 

7. If necessary, temporarily secure converter with C-clamp attached to the converter housing. 

8. Install the transmission in the vehicle. 

9. Fill the transmission with the recommended fluid. 
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VALVE-TORQUE CONVERTER DRAINBACK 

DESCRIPTION 

GAS ENGINES 
The drainback valve is located in the transmission cooler outlet (pressure) line. 

DIESEL ENGINE 
The converter drainback check valve is located in the in the TOe pressure - supply line, between the engine 
mounted TOe and the air to oil TOe. 

OPERATION 

GAS ENGINES 
The valve prevents fluid from draining from the converter into the cooler and lines when the vehicle is shut down for 
lengthy periods. Production valves have a hose nipple at one end, while the opposite end is threaded for a flare 
fitting. All valves have an arrow (or similar mark) to indicate direction of flow through the valve. 

DIESEL ENGINE 
The valve prevents fluid from draining from the converter into the cooler and lines when the vehicle is shut down for 
lengthy periods. Production valves have pipe thread on one end, while the opposite end is threaded for a flare 
fitting, and are threaded into the oil cooler mounted on the side of the engine. All valves have an arrow (or similar 
mark) to indicate direction of flow through the valve. 

STANDARD PROCEDURE 

GAS ENGINES 
The converter drainback check valve is located in the cooler outlet (pressure) line near the radiator tank. The valve 
prevents fluid drainback when the vehicle is parked for lengthy periods. The valve check ball is spring loaded and 
has an opening pressure of approximately 2 psi. 

The valve is serviced as an assembly; it is not repairable. Do not clean the valve if restricted, or contaminated by 
sludge, or debris. If the valve fails, or if a transmission malfunction occurs that generates significant amounts of 
sludge and/or clutch particles and metal shavings, the valve must be replaced. 

If the valve is restricted, installed backwards, or in the wrong line, it will cause an transmission overheating condition 
and possible transmission failure. 

CAUTION: The drainback valve is a one-way flow device. It must be properly oriented in terms of flow direc
tion for the cooler to function properly. The valve must be installed in the pressure line. Otherwise flow will 
be blocked and would cause an transmission overheating condition and eventual transmission failure. 

DIESEL ENGINE 
The converter drainback check valve is located in the in the TOe pressure - supply line, between the engine 
mounted transmission oil cooler and the air to oil transmission oil cooler. The valve prevents fluid drainback when 
the vehicle is parked for lengthy periods. The valve check ball is spring loaded and has an opening pressure of 
approximately 2 psi. 

The valve is serviced as an assembly; it is not repairable. Do not clean the valve if restricted, or contaminated by 
sludge, or debris. If the valve fails, or if a transmission malfunction occurs that generates significant amounts of 
sludge and/or clutch particles and metal shavings, the valve must be replaced. 

If the valve is restricted, installed backwards, or in the wrong line, it will cause an transmission overheating condition 
and possible transmission failure. 
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CAUTION: The drainback valve is a one-way flow device. It must be properly oriented in terms of flow direc
tion for the cooler to function properly. The valve must be installed in the pressure line. Otherwise flow will 
be blocked and would cause an transmissionn overheating condition and eventual transmission failure. 
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SWITCH-TOW/HAUL OVERDRIVE 

DESCRIPTION 
The tow/haul overdrive OFF (control) switch is located 
in the shift lever arm. The switch is a momentary con
tact device that signals the PCM to toggle current sta
tus of the overdrive function. 

OPERATION 

81244870 

At key-on, overdrive operation is allowed. Pressing the switch once enables Tow/Haul mode and the Tow/Haullamp 
will be illuminated. In Tow/Haul mode, 5th gear is disabled and 3-4 upshifts are delayed. Shifts into 4th gear are still 
allowed under steady cruise conditions. Closed throttle downshifts (for improved engine braking) may occur during 
steady braking maneuvers. Pressing the switch a second time enables 00 Off mode, where all 4th and 5th gear 
operation is inhibited. Pressing the switch a third time restores normal operation. Normal operation is always the 
default at start-up; the switch must be pressed after each key start if Tow/Haul mode is desired. 

DIAGNOSIS AND TESTING - OVERDRIVE ELECTRICAL CONTROLS 
The tow/haul overdrive off switch, valve body solenoid, case connectors and related wiring can all be tested with a 
12 volt test lamp or a volt/ohmmeter. Check continuity of each component when diagnosis indicates this is neces
sary. 

Switch and solenoid continuity should be checked whenever the transmission fails to shift into fourth gear range. 

REMOVAL 
1. Using a plastic trim tool, remove the tow/haul over-

drive off switch retainer (2) from the shift lever (1). 

812448d1 
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2. Pull the switch (2) outwards to release it from the 
connector in the lever (1). 

INSTALLATION 

NOTE: There is enough slack in the wire to pull out the connector from the lever. 

1. Pull the connector (2) out of the lever (1) just 
enough to grasp it. 

CAUTION: Be careful not to bend the pins on the 
tow/haul overdrive off switch. Use care when 
installing the switch, as it is not indexed, and can 
be accidentally installed incorrectly. 

2. Install the tow/haul overdrive off switch (3) into the 
connector (2). 

3. Push the tow/haul overdrive off switch (3) and wir
ing into the shift lever (1). 

4. Install the tow/haul overdrive off switch retainer 
onto the shift lever. 

812448cb 

81244ade 
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SENSOR-TRANSMISSION RANGE 

DESCRIPTION 
The Transmission Range Sensor (TRS) has 3 primary 
functions: 

• Provide a PARK/NEUTRAL start signal to the 
engine controller and the starter relay. 

• Turn the Back-up lamps on when the transmis
sion is in REVERSE and the engine (ignition) is 
on. 

• Provide a transmission range signal to the instru-
ment cluster. 

The sensor is mounted in the transmission housing 
near the valve body, just above the pan rail. It's in the 
same position as the Park/Neutral switch on other 
transmissions. The TRS contacts a cammed surface 
on the manual valve lever. The cammed surface trans
lates the rotational motion of the manual lever into the 
linear motion of the sensor. The cammed surface on 
the manual lever is comprised of two parts controlling 
the TRS signal: The insulator portion contacts the 
switch poppet when the manual lever is not in PARK 
or NEUTRAL. The manual lever itself contacts the 
poppet when the lever is in PARK or NEUTRAL; pro
viding a ground for the signal from the starter relay 
and the appropriate engine controller. 

OPERATION 
As the switch moves through its linear motion contacts 
slide across a circuit board which changes the resis
tance between the range sensing pins of the switch. A 
power supply on the instrument cluster provides a reg
ulated voltage signal to the switch. The return signal is 
decoded by the cluster, which then controls the 
PRNDL display to correspond with the correct trans
mission range. A bus message of transmission range 

80a3ad99 

80a3ada9 
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is also sent by the cluster. In REVERSE range a second contact set closes the circuit providing power to the 
reverse lamps. 

Indicated Gear Position Transmission Column Shifter 
Mechanical State Electronic Display Electronic Display Status Position 

(Ignition Unlocked) (Ignition On) 

P P P Vehicle is in PARK In the PARK gate. 
with the pawl 
engaged. 

R The PARK pawl is Between the PARK 
disengaged and the and REVERSE 
vehicle is free to gates. 
roll, but REVERSE 
is not engaged. 

R R R The transm ission is In the REVERSE 
hydraulically in gate. 
REVERSE. 

N The transmission is Between the 
transitioning REVERSE and 
between REVERSE NEUTRAL gates. 
and NEUTRAL. 

N N N The vehicle is in In the NEUTRAL 
NEUTRAL. gate. 

N The transmission is Between the 
transitioning NEUTRAL and 
between NEUTRAL DRIVE gates. 
and DRIVE, but is 
not in DRIVE. 

D D D The transmission is In the DRIVE gate, 
hydraulically in 
DRIVE. 

2 2 2 The transmission is In the SECOND 
hydraulically in gate. 
Manual SECOND. 

1 1 1 The transmission is In the FIRST gate. 
hydraulically in 
Manual FIRST. 

DIAGNOSIS AND TESTING - TRANSMISSION RANGE SENSOR (TRS) 

NOTE: For all circuit identification in the following steps, Refer to the appropriate Wiring Information. 

1. Raise vehicle on suitable hoist. 

2. Disconnect the vehicle's shift cable from the manual lever. 

3. With the manual lever in the PARK position (the PARK position is with the manual lever moved to the full rear
ward position), measure the resistance between the Park/Neutral Position Sense pin of the TRS and the trans
mission case. The resistance should be less than 5 ohms. 

4. With the manual lever in the NEUTRAL position (the NEUTRAL position is with the manual lever moved two 
detents forward of the full rearward pOSition), measure the resistance between the Park/Neutral Position Sense 
pin of the TRS and the transmission case. The resistance should be less than 5 ohms. 

5. If the resistance is greater than 5 ohms in either of the previous steps, check for a dirty contact between the tip 
of the TRS rod and the valve body manual lever. If the contact is OK, replace the TRS. 

6. With the manual lever in the REVERSE position (the REVERSE position is with the manual lever moved one 
detent forward of the full rearward position), measure the resistance between the Fused Ignition Switch Output 
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and the Back-up Lamp feed pins of the TRS. The resistance should be less than 5 ohms. If the resistance is 
greater than 5 ohms, replace the TRS. 

7. With the manual lever in the PARK position (the PARK position is with the manual lever moved to the full rear
ward position), measure the resistance between the Transmission Range Sensor MUX and the Transmission 
Range Sensor 5V Supply pins of the TRS. The resistance should be 522.2 ohms. If the resistance is not correct, 
replace the TRS. 

8. With the manual lever in the REVERSE position (the REVERSE position is with the manual lever moved one 
detent forward of the full rearward position), measure the resistance between the Transmission Range Sensor 
MUX and the Transmission Range Sensor 5V Supply pins of the TRS. The resistance should be 206.2 ohms. If 
the resistance is not correct, replace the TRS. 

9. With the manual lever in the NEUTRAL position (the NEUTRAL position is with the manual lever moved two 
detents forward of the full rearward position), measure the resistance between the Transmission Range Sensor 
MUX and the Transmission Range Sensor 5V Supply pins of the TRS. The resistance should be 108.6 ohms. If 
the resistance is not correct, replace the TRS. 

10. With the manual lever in the DRIVE position (the DRIVE position is with the manual lever moved three detents 
forward of the full rearward position), measure the resistance between the Transmission Range Sensor MUX 
and the Transmission Range Sensor SV Supply pins of the TRS. The resistance should be 59.9 ohms. If the 
resistance is not correct, replace the TRS. 

11. With the manual lever in the SECOND position (the SECOND position is with the manual lever moved one 
detent rearward of the full forward position), measure the resistance between the Transmission Range Sensor 
MUX and the Back-up Lamp feed pins of the TRS. The resistance should be 31.9 ohms. If the resistance is not 
correct, replace the TRS. 

12. With the manual lever in the LOW position (the LOW position is with the manual lever moved to the full forward 
position), measure the resistance between the Transmission Range Sensor MUX and the Back-up Lamp feed 
pins of the TRS. The resistance should be 13.7 ohms. If the resistance is not correct, replace the TRS. 

REMOVAL 
1. Raise vehicle and position drain pan under the 

transmission range sensor (TRS). 

2. Move the transmission manual lever to the manual 
LOW position. The manual LOW position is with 
the manual lever in the forward-most detent. 

3. Disengage the wiring connector from the TRS. 

4. Remove the two screws holding the TRS to the 
TRS mounting bracket. 

5. Remove the TRS (3) from the TRS mounting 
bracket by pulling it straight out of the bracket. 
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6. If necessary, loosen the TRS mounting bracket (2) 
in the transmission case using Adapter 8581 (3). 

7. If necessary, remove the TRS mounting bracket (2) 
from the transmission case. 

INSTALLATION 
1. Move the transmission manual shaft lever to the 

manual LOW position. 

2. If necessary, install the TRS mounting bracket (2) 
into the transmission case. Using Adapter 8581 (3)t 
tighten the mounting bracket to 34 N·m (300 
inJbs.). 

80a38190 



21 - 1526 AUTOMATIC TRANSMISSION· 48RE - SERVICE INFORMArlON ------DR 

3. Install the TRS (3) into the mounting bracket (2) 
with the wiring connector facing the front of the 
transmission. 

4. Install the two screws to hold the TRS to the 
mounting bracket. lighten the screws to 5 N·m (45 
in.lbs.). 

5. Verify proper sensor operation (1-4). 

6. Move the transmission manual shaft lever to the 
PARK position. 

7. Connect TRS wiring connector to the TRS and 
lower vehicle. 

8. Refill the transmission fluid to the correct level. 

1 • NEUTRAL CONTACT 
2 - MANUAL LEVER AND SENSOR PLUNGER IN REVERSE 
POSITION 
3 - PARK CONTACT 
4 - TRANSMISSION RANGE SENSOR 
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SENSOR-TRANSMISSION TEMPERATURE 

DESCRIPTION 
Transmission fluid temperature readings are supplied 
to the transmission control module by the thermistor. 
The temperature readings are used to control engage· 
ment of the fourth gear overdrive clutch, the converter 
clutch, and governor pressure. Normal resistance 
value for the thermistor at room temperature is 
approximately 2000 ohms. 

The thermistor is part of the governor pressure sensor 
assembly (2) and is immersed in transmission fluid at 
all times. 

OPERATION 

21 - 1527 

BOc072af 

The PCM prevents engagement of the converter clutch and overdrive clutch, when fluid temperature is below 
approximately 10°C (50°F). ' 

If fluid temperature exceeds 126°C (26DOF), the PCM causes a 4·3 downshift and engage the converter clutch. 
Engagement is according to the third gear converter clutch engagement schedule. 

The Tow/Haul lamp in the instrument panel illuminates when the shift back to third occurs. The transmission will not 
allow fourth gear operation until fluid temperature decreases to approximately 11 DOC (230°F). 
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BODY-VALVE 

DESCRIPTION 
The valve body consists of a cast aluminum valve body, a separator plate, and transfer plate. The valve body con
tains valves and check balls that control fluid delivery to the torque converter clutch, bands, and frictional clutches. 
The valve body contains the following components. 

By adjusting the spring pressure acting on the regulator valve, transmission line pressure can be adjusted. 

@----~.....'! 

@ 

® 

Upper Housing Control Valve Locations 

1 - UPPER HOUSING 
2 - REGULATOR VALVE 
3 - SWITCH VALVE 
4 - REGULATOR VALVE SPRING 
5· KICKDOWN VALVE 
6 - KICKDOWN DETENT 
7 - THROTTLE VALVE AND SPRING 

• Regulator valve (2) 
• Switch valve (3) 
• Regulator valve spring (4) 
• Kickdown valve (5) 
• Kickdown detent (6) 
• Throttle valve and spring (7) 
• Manual valve (8) 
• 1-2 Governor plug (9) 
• Throttle pressure plug (11) 
• 2-3 Governor plug (12) 
• Shuttle valve primary spring (13) 

8 - MANUAL VALVE 
9 • 1-2 GOVERNOR PLUG 
10 - GOVERNOR PLUG COVER 
11 - THROTTLE PLUG 
12 - 2-3 GOVERNOR PLUG 
13 - SHUTTLE VALVE PRIMARY SPRING 

J9321·155 
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1 - SPRING 
2 - RETAINER 
3 • BOOST VALVE 
4 - BOOST VALVE PLUG 
5 - SPRING GUIDES 
6 - E-CLIP 
7 - SHUTTLE VALVE SECONDARY SPRING 

• Boost Valve (3) 
• Boost valve plug (4) 
• Shuttle valve (9) 
• Shuttle valve throttle plug (12) 

Shuttle and Boost Valve Locations 

8 SHUTTLE VALVE COVER 
9 - SHUTTLE VALVE 
10· SHUTTLE VALVE PRIMARY SPRING 
11 • GOVERNOR PLUG COVER 
12 THROTTLE PLUG 
13· UPPER HOUSING 
14 - BOOST VALVE COVER 

® 

J9421-217 
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Upper Housing Shift Valve and Pressure Plug Locations 

1 - UPPER HOUSING 
2 - 1-2 SHIFT VALVE AND SPRING 
3 - 2-3 SHIFT VALVE AND SPRING 
4 - 2-3 THROTTLE PLUG 
5 - LIMIT VALVE HOUSING 
6 - LIMIT VALVE COVER 

• 1-2 shift valve (2) 
• 1-2 control valve 
• 2-3 shift valve 
• 2-3 throttle plug 
• Throttle pressure plug 
• Limit valve and spring 

7 - LIMIT VALVE AND SPRING 
8 - RETAINER 
9 - 1-2 SHIFT CONTROL VALVE AND SPRING 
10 - PRESSURE PLUG COVER 
11 - PLUG SLEEVE 
12 - THROTTLE PRESSURE SPRING AND PLUG 

810100cb 
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Lower Housing Shift Valves and Springs 

1 - 3-4 ACCUMULATOR HOUSING 
2 - 3-4 SHIFT VALVE AND SPRING 
3 - PLUG 
4 - SPRING RETAINER 
5 - CONVERTER CLUTCH VALVE AND SPRING 
6 - CONVERTER CLUTCH TIMING VALVE AND SPRING 
7 - OVERDRIVE SEPARATOR PLATE 
8 - CASE CONNECTOR 
9 - CONVERTER CLUTCH SOLENOID 
10 - OVERDRIVE SOLENOID 

3-4 shift valve 
3-4 timing valve 
3-4 quick fill valve 
3-4 accumulator 
Converter clutch lock-up valve 
Converter clutch !ock·up timing valve 

OPERATION 

11 - TIMING VALVE COVER 
12 - PLUG 
13 - 3-4 TIMING VALVE AND SPRING 
14 - LOWER HOUSING 
15 - ACCUMULATOR END PLATE 
16 - 3-4 ACCUMULATOR PISTON AND SPRING 
17 - E-CLIP 
18 - 3-4 QUICK FILL SPRING AND VALVE 
19 - SOLENOID GASKET 
20 - HARNESS 

21 - 1531 

80c072b5 

NOTE: Refer to the Hydraulic Schematics for a visual aid in determining valve location, operation and 
design_ 
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CHECK BALLS 

CHECK BALL NUMBER DESCRIPTION 

1 Allows either the manual valve to put line pressure on the 1-2 governor plug or 
the KD Valve to put WOT line pressure on the 1-2 governor plug. 

3 Allows either the Reverse circuit or the 3rd gear circuit to pressurize the front 
clutch. 

4 Allows either the Manual Low circuit from the Manual Valve or the Reverse 
from the Manual Valve circuit to pressurize the rear servo. 

S Directs line pressure to the spring end of the 2-3 shift valve in either Manual 
Low or Manual 2nd, forcing the downshift to 2nd gear regardless of governor 
pressure. 

6 Provides a by-pass around the front servo orifice so that the servo can release 
quickly. 

7 Provides a by-pass around the rear clutch orifice so that the clutch can release 
quickly. 

8 Directs reverse line pressure through an orifice to the throttle valve eliminating 
the extra leakage and insuring that Reverse line pressure pressure will be 
sufficient. 

9 Provides a by-pass around the rear servo orifice so that the servo can release 
quickly. 

10 Allows the lockup clutch to used at WOT in 3rd gear by putting line pressure 
from the 3-4 Timing Valve on the interlock area of the 2-3 shift valve, thereby 
preventing a 3rd gear Lock-up to 2nd gear kickdown. 
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REGULATOR VALVE 

PUMP TORQUE 
CONVERTER 

LUBE 

Regulator Valve in Park Position 

FRONT 
CLUTCH 

LUBE 

21 • 1533 

810109c7 

The pressure regulator valve is needed to control the hydraulic pressure within the system and reduce the amount 
of heat produced in the fluid. The pressure regulator valve is located in the valve body near the manual valve. The 
pressure regulator valve train controls the maximum pressure in the lines by metering the dumping of fluid back into 
the sump. Regulated pressure is referred to as "line pressure." 

The regulator valve has a spring on one end that pushes the valve to the left. This closes a dump (vent) that is 
used to lower pressure. The closing of the dump will cause the oil pressure to increase. Oil pressure on the oppo
site end of the valve pushes the valve to the right, opening the dump and lowering oit pressure. The result is spring 
pressure working against oil pressure to maintain the oil at specific pressures. With the engine running, fluid flows 
from the pump to the pressure regulator valve, manual valve, and the interconnected circuits. As fluid is sent 
through passages to the regulator valve, the pressure pushes the valve to the right against the large spring. It is 
also sent to the reaction areas on the left side of the throttle pressure plug and the line pressure plug. With the gear 
selector in the PARK position, fluid recirculates through the regulator and manual valves back to the sump. 
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PUMP TORQUE 
CONVERTER 

LUBE 

Regulator Valve in Neutral Position 

FRONT 
CLUTCH 

LUBE 

810109cc 

Meanwhile, the torque converter is filled slowly. In all other gear positions, fluid flows between two right side lands 
to the switch valve and torque converter. At low pump speeds, the flow is controlled by the pressure valve groove 
to reduce pressure to the torque converter. After the torque converter and switch valve fill with fluid, the switch valve 
becomes the controlling metering device for torque converter pressure. The regulator valve then begins to control 
the line pressure for the other transmission circuits. The balance of the fluid pressure pushing the valve to the right 
and the spring pressure pushing to the left determines the size of the metering passage at land #2 (land #1 being 
at the far right of the valve in the diagram). As fluid leaks past the land, it moves into a groove connected to the 
filter or sump. As the land meters the fluid to the sump, it causes the pressure to reduce and the spring decreases 
the size of the metering passage. When the size of the metering passage is reduced, the pressure rises again and 
the size of the land is increased again. Pressure is regulated by this constant balance of hydraulic and spring pres
sure. 
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810109d3 

The metering at land #2 establishes the line pressure throughout the transmission. It is varied according to changes 
in throttle position and the transmission's internal condition within a range of 57-94 psi (except in REVERSE). 

TORQUE 
CONVERTER 

LUBE 

Regulator Valve in Reverse Position 

H 

FRONT 
CLUTCH 

LUBE 

8101D9d8 



21 - 1536 AUTOMATIC TRANSMISSION .. 48RE .. SERVICE INFORMATION ------ DR 

The regulated line pressure in REVERSE is held at much higher pressures than in the other gear positions: 145-280 
psi. The higher pressure for REVERSE is achieved by the manual valve blocking the supply of line pressure to the 
reaction area left of land #4. With this pressure blocked, there is less area for pressure to act on to balance the 
force of the spring on the right. This allows line pressure to push the valve train to the right, reducing the amount 
of fluid returned to the pump's inlet, increasing line pressure. 

KICKDOWN VALVE 

810109dd 

Kickdown Valve .. Wide Open Throttle 

When the throttle valve is as far over to the left as it can go, the maximum line pressure possible will enter the 
throttle pressure circuit. In this case, throttle pressure will equal line pressure. With the kickdown valve pushed into 
the bore as far as it will go, fluid initially flows through the annular groove of the 2-3 shift valve (which will be in the 
direct drive position to the right). 

After passing the annular groove, the fluid is routed to the spring end of the 2-3 shift valve. Fluid pressure reacting 
on the area of land #1 overcomes governor pressure, downshifting the 2-3 shift valve into the kickdown, or second 
gear stage of operation. The valve is held in the kickdown position by throttle pressure routed from a seated check 
ball (#2). Again, if vehicle speed is low enough, throttle pressure will atso push the 1-2 shift valve left to seat its 
governor plug, and downshift to drive breakaway. 
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KICKDOWN LIMIT VALVE 

81010ge2 

Kickdown Limit Valve - Low Speeds 

The purpose of the limit valve is to prevent a 3-2 downshift at higher speeds when a part-throttle downshift is not 
desirable. At these higher speeds only a full throttle 3-2 downshift will occur. At low road speeds the limit valve does 
not come into play and does not affect the downshifts. 

810109e6 

Kickdown Limit Valve - High Speeds 

As the vehicle's speed increases, the governor pressure also increases. The increased governor pressure acts on 
the reaction -area of the bottom land of the limit valve overcoming the spring force trying to push the valve toward 
the bottom of its bore. This pushes the valve upward against the spring and bottoms the valve against the top of the 
housing. With the valve bottomed against the housing, the throttle pressure supplied to the valve will be closed off 
by the bottom land of the limit valve. When the supply of throttle pressure has been shut off, the 3-2 part throttle 
downshift plug becomes inoperative, because no pressure is acting on its reaction area. 
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1-2 SHIFT VALVE 

81010geb 

1 .. 2 Shift Valve - Before Shift 

The 1-2 shift valve assembly, or mechanism, consists of: the 1-2 shift valve, governor plug, and a spring on the end 
of the valve. After the manual valve has been placed into a forward gear range, line pressure is directed to the 1-2 
shift valve. As the throttle is depressed, throttle pressure is applied to the right side of the 1-2 shift valve assembly. 
With throttle pressure applied to the right side of the valve, there is now both spring pressure and throttle pressure 
acting on the valve, holding it against the governor plug. As the vehicle begins to move and build speed, governor 
pressure is created and is applied to the left of the valve at the governor plug. 

r 
8101098f 

1-2 Shift Valve .. After Shift 

When governor pressure builds to a point where it can overcome the combined force of the spring and throttle 
pressure on the other side of the valve, the valve will begin to move over to the right. As the valve moves to the 
right, the middle land of the valve will close off the circuit supplying the throttle pressure to the right side of the 
valve. When the throttle pressure is closed off, the valve will move even farther to the right. aI/owing line pressure 
to enter another circuit and energize the front servo, applying the front band. 

The governor plug serves a dual purpose: 
• It allows the shift valves to move either left or right, allowing both upshifts and downshifts. 
• When in a manual selection position, it will be hydraulically "blocked" into position so no upshift can occur. 

The physical blocking of the upshift while in the manual "1" position is accomplished by the directing of line pressure 
between both lands of the governor plug. The line pressure reacts against the larger land of the plug. pushing the 
plug back against the end plate overcoming governor pressure. With the combination of the line pressure and spring 
pressure, the valve cannot move, preventing any upshift. 
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1·2 SHIFT CONTROL VALVE 

1-2 Shift Control Valve 

It contains a valve with four lands and a spring. It is used as both a "relay" and "balanced" valve. 

The valve has two specific operations: 
• Aid in quanty of the 1-2 upshift . 
• Aid in the quality and timing of the 3-2 kickdown ranges. 

810109f4 

When the manual valve is set to the DRIVE position and the transmission is in the first or second gear range, 1-2 
shift control or "modulated throttle pressure" is supplied to the middle of the accumulator piston by the 1-2 shift 
control valve. During the 1-2 upshift, this pressure is used to control the kickdown servo apply pressure that is 
needed to apply the kickdown and accumulator pistons. Thus, the 1-2 shift point is "cushioned" and the quality is 
improved. During a WOT kickdown, kickdown pressure is applied between the kickdown valve and the 1-2 shift 
control valve. This additional pressure is directed to the 1-2 shift control's spring cavity, adding to the spring load on 
the valve. The result of this increased "modulated" throttle pressure is a firmer WOT upshift. 
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2-3 SHIFT VALVE 

810109t7 

2-3 Shift Valve - Before Shift 

The 2-3 shift valve mechanism consists of the 2-3 shift valve, governor plug and spring, and a throttle plug. After the 
1-2 shift valve has completed its operation and applied the front band, line pressure is directed to the 2-3 shift valve 
through the connecting passages from the 1-2 shift valve. The line pressure will then dead-end at land #2 until the 
2-3 valve is ready to make its shift. Now that the vehicle is in motion and under acceleration, there is throttle pres
sure being applied to the spring side of the valve and between lands #3 and #4. 

81D1D9fc 

2-3 Shift Valve - After Shift 

As vehicle speed increases, governor pressure increases proportionately, until it becomes great enough to over
come the combined throttle and spring pressure on the right side of the valve. Since the throttle pressure end of the 
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2-3 shift valve is larger in diameter than the 1-2 shift valve, the 2-3 shift will always happen at a greater speed than 
the 1-2 shift. When this happens, the governor plug is forced against the shift valve moving it to the right. The shift 
valve causes land #4 to close the passage supplying throttle pressure to the 2-3 shift valve. Without throttle pres
sure present in the circuit now, the governor plug will push the valve over far enough to bottom the valve in its bore. 
This allows land #2 to direct line pressure to the front clutch. 

After the shift, line pressure is directed to the release side of the kickdown servo. This releases the front band and 
applies the front clutch, shifting into third gear or direct drive. The rear clutch remains applied, as it has been in the 
other gears. During a manual "1" or manual "2" gear selection, line pressure is sent between the two lands of the 
2-3 governor plug. This line pressure at the governor plug locks the shift valve into the second gear position, pre
venting an upshift into direct drive. The theory for the blocking of the valve is the same as that of the 1-2 shift valve. 

If the manual "2" or manual "1" gear position is selected from the drive position, the PCM will control the timing of 
the downshift by targeting for a high governor pressure. When a safe vehicle speed is reached, the PCM will switch 
to its normal control governor curve and the downshift will occur. 

3 .. 4 SHIFT VALVE 
The peM energizes the overdrive solenoid during the 
3-4 upshift. This causes the solenoid check ball to 
close the vent port allowing line pressure from the 2-3 
shift valve to act directly on the 3-4 upshift valve. 

OVERDRIVE 

CLUTCH 

3-4 Shift Valve Before Shift 

81010a05 
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Line pressure on the 3-4 shift valve overcomes valve 
spring pressure moving the valve to the upshift posi
tion. This action exposes the feed passages to the 3-4 
timing valve, 3-4 quick fill valve, 3-4 accumulator, and 
ultimately to the overdrive piston. 

OVERDRIVE 
CLUTCH 

1-4 ACCUMULATOR .... ~ 

3-4 Shift Valve After Shift 

81010809 
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3-4 TIMING VALVE 

The 3~4 timing valve is moved by line pressure com
ing through the 3-4 shift valve or the converter clutch 
valve. 

OVERDRIVE 
CLUTCH 

3-4 Shift Valve After Shift 

81 01 Oa09 
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After the shift, the timing valve holds the 2-3 shift 
valve in an upshift position. The purpose is to prevent 
the 2-3 valve from downshifting while either the over
drive clutch or converter clutch is applied. 

OVERDRIVE 
CLUTCH 

3-4 Shift Valve Before Shift 

810101105 
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3-4 QUICK FILL VALVE 

The 3-4 quick fill valve provides faster engagement of 
the overdrive clutch during 3-4 upshifts. The valve 
temporarily bypasses the clutch piston feed orifice at 
the start of a 3-4 upshift. 

OVERDAI\Il 
CLUTCH 

3-4 Shift Valve Before Shift 

81010a05 
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This exposes a larger passage into the piston retainer 
resulting in a much faster clutch fill and apply 
sequence. The quick fill valve does not bypass the 
regular clutch feed orifice throughout the 3-4 upshift. 
Instead, once a predetermined pressure develops 
within the clutch, the valve closes the bypass. Clutch 
fill is then completed through the regular feed orifice. 
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Throttle Valve 
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81010a29 

In all gear positions, the throttle valve is being supplied with line pressure. The throttle valve meters and reduces 
the line pressure that now becomes throttle pressure. The throttle valve is moved by a spring and the kickdown 
valve, which is mechanically connected to the throttle. The larger the throttle opening, the higher the throttle pres
sure (to a maximum of line pressure). The smaller the throttle opening, the lower the throttle pressure (to a mini
mum of zero at idle). As engine speed increases, the increase in pump speed increases pump output. The increase 
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in pressure and volume must be regulated to maintain the balance within the transmission. To do this, throttle pres
sure is routed to the reaction area on the right side of the throttle pressure plug (in the regulator valve). 

The higher engine speed and line pressure would open the vent too far and reduce line pressure too much. Throttle 
pressure, which increases with engine speed (throttle opening), is used to oppose the movement of the pressure 
valve to help control the metering passage at the vent. The throttle pressure is combined with spring pressure to 
reduce the force of the throttle pressure plug on the pressure valve. The larger spring at the right closes the reg
ulator valve passage and maintains or increases line pressure. The increased line pressure works against the reac
tion area of the line pressure plug and the reaction area left of land #3 simultaneously moves the regulator valve 
train to the right and controls the metering passage. 

The kickdown valve, along with the throttle valve, serve to delay upshifts until the correct vehicle speed has been 
reached. It also controls downshifts upon driver demand, or increased engine load. If these valves were not in 
place, the shift points would be at the same speed for all throttle positions. The kickdown valve is actuated by a 
cam connected to the throttle. This is accomplished through either a linkage or a cable. The cam forces the kick
down valve toward the throttle valve compressing the spring between them and moving the throttle valve. As the 
throttle valve land starts to uncover its port, line pressure is "metered" out into the circuits and viewed as throttle 
pressure. This increased throttle pressure is metered out into the circuits it is applied to: the 1-2 and 2-3 shift 
valves. When the throttle pressure is high enough, a 3-2 downshift will occur. If the vehicle speed is low enough, a 
2-1 downshift will occur. 
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SWITCH VALVE 

ACCUMULATOR 

81010a41 

Switch Valve .. Torque Converter Unlocked 

When the transmission is in Drive Second before the TCC application occurs, the pressure regulator valve is sup
plying torque converter pressure to the switch valve. The switch valve directs this pressure through the transmission 
input shaft, into the converter, through the converter, back out between the input shaft and the reaction shaft, and 
back up to the switch valve. From the switch valve, the fluid pressure is directed to the transmission cooler, and 
lubrication pressure returns from the cooler to lubricate different portions of the transmission. 
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ACCUMULATOR 

LU8E 

81010a48 

Switch Valve - Torque Converter Locked 

MANUAL VALVE 
The manual valve is a relay valve. The purpose of the manual valve is to direct fluid to the correct circuit needed 
for a specific gear or driving range. The manual valve, as the name implies, is manually operated by the driver with 
a lever located on the side of the valve body. The valve is connected mechanically by either a cable or linkage to 
the gearshift mechanism. The valve is held in each of its positions by a spring-loaded roller or ball that engages the 
"roostercomb" of the manual valve lever. 
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81010a49 

Manual Valve 

Once the Tee control valve has moved to the right, line pressure is directed to the tip of the switch valve, forcing 
the valve to the right. The switch valve now vents oil from the front of the piston in the torque converter, and sup
plies line pressure to the (rear) apply side of the torque converter piston. This pressure differential causes the piston 
to apply against the friction material, cutting off any further flow of line pressure oil. After the switch valve is shuttled 
right allowing line pressure to engage the Tee, torque converter pressure is directed past the switch valve into the 
transmission cooler and lubrication circuits. 

CONVERTER CLUTCH LOCK-UP VALVE 
The torque converter clutch (Tee) lock-up valve controls the back (ON) side of the torque converter clutch. When 
the PCM energizes the Tee solenoid to engage the converter clutch piston, pressure is applied to the Tee lock-up 
valve which moves to the right and applies pressure to the torque converter clutch. 

CONVERTER CLUTCH LOCK-UP TIMING VALVE 
The torque converter clutch (Tee) lock-up timing valve is there to block any 4-3 downshift until the Tee is com
pletely unlocked and the clutch is disengaged. 

SHUTTLE VALVE 
The assembly is contained in a bore in the valve body above the shift valves. When the manual valve is positioned 
in the Drive range, throttle pressure acts on the throttle plug of the shuttle valve to move it against a spring, increas
ing the spring force on the shuttle valve. During a part or full throttle 1-2 upshift, the throttle plug is bottomed by 
throttle pressure, holding the shuttle valve to the right against governor pressure, and opening a by-pass circuit. 
The shuttle valve controls the quality of the kickdown shift by restricting the rate of fluid discharge from the front 
clutch and servo release circuits. During a 3-2 kickdown, fluid discharges through the shuttle by-pass circuit. When 
the shuttle valve closes the by-pass circuit, fluid discharge is restricted and controlled for the application of the front 
band. During a 2-3 "lift foot" upshift, the shuttle valve by-passes the restriction to allow full fluid flow through the 
by-pass groove for a faster release of the band. 



DR ------AUTOMATIC TRANSMISSION - 48RE • SERVICE INFORMATION 21 - 1551 

BOOST VALVE 

The boost valve provides increased fluid apply pres
sure to the overdrive clutch during 3-4 upshifts, and 
when accelerating in fourth gear. 
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Boost Valve Before Lock-up 

The boost valve also serves to increase line pressure 
during torque converter lock-up. 

LUBE FRONT 
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Boost Valve After Lock-up 

REMOVAL 
The valve body can be removed for service without having to remove the transmission assembly. 

The valve body can be disassembled for cleaning and inspection of the individual components. 

The only replaceable valve body components are: 
• Manual lever . 
• Manual lever washer, seal, E-clip, and shaft seal. 

81010.48 

81010151 
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• Manual lever detent ball. 
• Throttle lever. 
• Fluid filter. 
• Pressure adjusting screw bracket. 
• Governor pressure solenoid. 
• Governor pressure sensor (includes transmission temperature thermistor). 

• Converter clutch/overdrive solenoid assembly and harness. 

• Governor housing gasket. 
• Solenoid case connector O-rings. 

1. Shift transmission into NEUTRAL. 

2. Raise vehicle. 

3. Remove gearshift and throttle levers from shaft of 
valve body manual lever. 

4. Disconnect wires at solenoid case connector (1). 

5. Remove the transmission range sensor (2) (Refer 
to 21 - TRANSMISSION/AUTOMATICfTRANSMIS
SION RANGE SENSOR - REMOVAL). 

6. Position drain pan under transmission oil pan. 

7. Remove transmission oil pan and gasket. 

8. Remove fluid filter from valve body. 

9. Remove bolts attaching valve body to transmission 
case. 

10. Lower valve body enough to remove accumulator 
piston and springs. 

11. Work manual lever shaft and electrical connector 
out of transmission case. 

12. Lower valve body (1), rotate valve body away 
from case, pull park rod (3) out of sprag. and 
remove valve body. 

DISASSEMBLY 

80a3aaed 

8Oc072b2 

CAUTION: Do not clamp any valve body component in a vise. This practice can damage the component 
resulting in unsatisfactory operation after assembly and installation. Do not use pliers to remove any of the 
valves, plugs or springs and do not force any of the components out or into place. The valves and valve 
body housings will be damaged if force is used. Tag or mark the valve body springs for reference as they 
are removed. Do not allow them to become intermixed. 
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1. Disconnect wires from governor pressure sensor 
and solenoid. 

2. Remove screws attaching governor body and 
retainer plate to transfer plate. 

3. Remove retainer plate, governor body and gasket 
from transfer plate. 

4. Remove governor pressure sensor from governor 
body. 

5. Remove governor pressure solenoid by pulling it 
straight out of bore in governor body. Remove and 
discard solenoid O-rings if worn, cut, or torn. 

B. Remove small shoulder bolt that secures solenoid 
harness case connector (1) to 3-4 accumulator 
housing (2). Retain shoulder bolt. Either tape it to 
harness or thread it back into accumulator housing 
after connector removal. 

7. Unhook overdrive/converter solenoid harness (1) 
from 3-4 accumulator cover plate (2). 

8. Turn valve body over and remove screws that 
attach overdrive/converter solenoid assembly (1) to 
valve body. 

21 - 1553 



21 - 1554 AUTOMATIC TRANSMISSION - 48RE - SERVICE . INFORMATION ------ DR 

9. Remove solenoid and harness (6) assembly from 
valve body. 

10. Remove boost valve cover (1). 

11. Remove boost valve retainer (1), valve spring (6), 
and boost valve (5). 

<D 

80c072b4 

J9321-467 

J9321-468 
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12. Secure detent ball and spring with Retainer Tool 
6583 (1). 

13. Remove park rod E-clip (2) and separate rod (3) 
from manual lever (1). 

14. Remove E-clip and washer (2) that retains throttle 
lever shaft (1) in manual shaft (3). 

J9521-178 

J9321..424 



21 - 1556 AUTOMATIC TRANSMISSION - 48RE - SERVICE INFORMATION ------ DR 

15. Remove manual lever (2) and throttle lever (3). 
Rotate and lift manual lever off valve body and 
throttle lever shaft. Then slide throttle lever out of 
valve body. 

16. Position pencil magnet (4) next to detent housing 
to catch detent ball and spring. Then carefully 
remove Retainer Tool 6583 and remove detent 
ball (3) and spring (2). 

17. Remove screws (2) attaching pressure adjusting 
screw bracket (3) to valve body and transfer plate. 
Hold bracket (5) firmly against spring tension 
while removing last screw (5). 

J9321-42S 

J9321-430 
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18. Remove adjusting screw bracket (4), line pressure 
adjusting screw (2), pressure regulator valve 
spring (5), and switch valve spring (1). Do not 
remove throttle pressure adjusting screw from 
bracket and do not disturb setting of either adjust
ing screw during removal. 

@------~~ 

@ 

Upper Housing Control Valve Locations 

1 UPPER HOUSING 
2 - REGULATOR VALVE 
3 - SWITCH VALVE 
4 REGULATOR VALVE SPRING 
5 KICKDOWN VALVE 
6 KICKDOWN DETENT 
7 THROTTLE VALVE AND SPRING 

8 - MANUAL VALVE 
9 • 1-2 GOVERNOR PLUG 
10 - GOVERNOR PLUG COVER 
11 - THROTTLE PLUG 
12 - 2-3 GOVERNOR PLUG 
13 - SHUTTLE VALVE PRIMARY SPRING 

J9321-431 

J9321-155 

19. Turn upper housing (1) over and remove switch valve (3), regulator valve (2) and spring (4), and manual valve 
(8). 

20. Remove kickdown detent (6), kickdown valve (5), and throttle valve and spring (7). 
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21. Loosen left-side 3-4 accumulator housing (3) 
attaching screw (1) about 2-3 threads. Then 
remove center and right-side housing attaching 
screws (2). 

22. Carefully rotate 3-4 accumulator housing upward 
and remove 3-4 shift valve spring and converter 
clutch valve plug and spring. 

23. Remove left-side screw and remove 3-4 accumu
lator housing (3) from valve body_ 

J9321..432 

J9321-433 

J9321 • .G4 
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24. Bend back tabs on boost valve tube brace {2}. 

25. Remove boost valve connecting tube (1). Disen
gage tube from upper housing port first. Then rock 
opposite end of tube back and forth to work it out 
of lower housing. 

CAUTION: Do not use tools to loosen or pry the 
connecting tube out of the valve body housings. 
Loosen and remove the tube by hand only. 

26. Turn valve body over so lower housing (1) is fac
ing upward. In this position, the two check balls in 
upper housing will remain in place and not fall out 
when lower housing and separator plate are 
removed. 

27. Remove screws attaching valve body lower hous
ing (1) to upper housing and transfer plate (3). 
Note position of boost valve tube brace for 
assembly reference. 

28. Remove lower housing and overdrive separator 
plate (2) from transfer plate (3). 

J9321·147 

8Ob17Of8 
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29. Remove the Number 10 check ball (1) from the 
transfer plate. The check ball is approximately 4.8 
mm (3/16 in.) in diameter. 

30. Remove transfer plate (2) from upper housing (1). 

31. Turn transfer plate (1) over so upper housing sep-
arator plate (2) is facing upward. CD 

32. Remove upper housing separator plate (2) from 
transfer plate (1). Note position of filter screen (3) 
in separator plate for assembly reference. 
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33. Remove rear clutch steel check ball (1) and rear 
servo plastic check ball (2) from transfer plate (3). 
Note check ball location for assembly reference. 

VALVE BODY UPPER HOUSING 
1. Note location of check balls (1. 2) in valve body 

upper housing. Then remove the one large diame
ter (2) and the six smaller diameter (1) check balls. 

2. Remove E-clip (1) that secures shuttle valve sec
ondary spring (2) on valve stem (3). 
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1 - SPRING 
2 - RETAINER 
3 - BOOST VALVE 
4 - BOOST VALVE PLUG 
5 - SPRING GUIDES 
6 - E-CLIP 
7 - SHUTTLE VALVE SECONDARY SPRING 

Shuttle and Boost Valve Location 

8 - SHUTTLE VALVE COVER 
9 - SHUTTLE VALVE 
10 - SHUTTLE VALVE PRIMARY SPRING 
11 - GOVERNOR PLUG COVER 
12 - THROTTLE PLUG 
13 - UPPER HOUSING 
14 - BOOST VALVE COVER 

3. Remove governor plug and shuttle valve covers (8). 

® 

J9.421·217 

4. Remove throttle plug (12), primary spring (10), shuttle valve (9), secondary spring (7), and spring guides (5). 

5. Remove boost valve retainer, spring and valve if not previously removed. 
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Upper Housing Shift Valve and Pressure Plug Locations 

1 - UPPER HOUSING 
2 - 1-2 SHIFT VALVE AND SPRING 
3 - 2-3 SHIFT VALVE AND SPRING 
4 - 2-3 THROTTLE PLUG 
5 - LIMIT VALVE HOUSING 
6 - LIMIT VALVE COVER 

6. Remove throttle plug and 1-2 and 2-3 governor plugs. 

7 - LIMIT VALVE AND SPRING 
8 - RETAINER 
9 - 1-2 SHIFT CONTROL VALVE AND SPRING 
10 - PRESSURE PLUG COVER 
11 - PLUG SLEEVE 
12 - THROTTLE PRESSURE SPRING AND PLUG 

7. Turn upper housing (1) around and remove limit valve (6) and shift valve covers. 

21 .. 1563 
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8. Remove limit valve housing (5). Then remove retainer, spring, limit valve (7), and 2-3 throttle plug (4) from limit 
valve housing (5). 

9. Remove 1-2 shift control valve and spring (9). 

10. Remove 1-2 shift valve and spring (2). 

11. Remove 2-3 shift valve and spring (3) from valve body. 

12. Remove pressure plug cover (10). 

13. Remove throttle pressure plug and spring (12). 



21 .. 1564 AUTOMATIC TRANSMISSION .. 48RE .. SERVICE INFORMATION ------ DR 

VALVE BODY LOWER HOUSING 

Lower Housing Shift Valves and Springs 

1 3-4 ACCUMULATOR HOUSING 
2 - 3-4 SHIFT VALVE AND SPRING 
3 - PLUG 
4 SPRING RETAINER 
5 CONVERTER CLUTCH VALVE AND SPRING 
6 - CONVERTER CLUTCH TIMING VALVE AND SPRING 
7 - OVERDRIVE SEPARATOR PLATE 
8 CASE CONNECTOR 
9 - CONVERTER CLUTCH SOLENOID 
10· OVERDRIVE SOLENOID 

3-4 ACCUMULATOR HOUSING 
1. Remove end plate from housing. 

2. Remove piston spring. 

3. Remove piston. Remove and discard piston seals. 

11 - TIMING VALVE COVER 
12 - PLUG 
13 - 3-4 TIMING VALVE AND SPRING 
14 - LOWER HOUSING 
15 - ACCUMULATOR END PLATE 
16 - 3-4 ACCUMULATOR PISTON AND SPRING 
17 - E-CLIP 
18 - 3-4 QUICK FILL SPRING AND VALVE 
19 - SOLENOID GASKET 
20· HARNESS 

8OcQ72bS 
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4. Remove timing valve cover. 

5. Remove 3-4 timing valve and spring. 

6. Remove 3-4 quick fill valve. spring and plug. 

7. Remove 3-4 shift valve and spring. 

8. Remove converter clutch valve. spring and plug. 

9. Remove converter clutch timing valve, retainer and 
valve spring. 

CLEANING 

21 - 1565 
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Clean the valve housings, valves, plugs, springs, and separator plates with a standard parts cleaning solution only. 
Do not use gasoline, kerosene, or any type of caustic solution. 

Do not immerse any of the electrical components in cleaning solution. Clean the governor solenoid and sensor and 
the dual solenoid and harness assembly by wiping them off with dry shop towels only. 

Dry all except the electrical parts with compressed air. Make sure all passages are clean and free from obstructions. 
Do not use rags or shop towels to dry or wipe off valve body components. Lint from these materials can 
stick to valve body parts, interfere with valve operation, and clog filters and fluid passages. 

Wipe the governor pressure sensor and solenoid valve with dry, lint free shop towels only. The O-rings on the sen
sor and solenoid valve are the only serviceable components. Be sure the vent ports in the solenoid valve are open 
and not blocked by dirt or debris. Replace the valve and/or sensor only when ORB scan tool diagnosis indicates this 
is necessary. Or, if either part has sustained physical damage (dented, deformed, broken, etc.). 

CAUTION: Do not turn the small screw at the end of the solenoid valve for any reason. Turning the screw 
In either direction will ruin solenoid calibration and result in solenoid failure. In addition, the filter on the 
solenoid valve is NOT serviceable. Do not try to remove the filter as this will damage the valve. housing. 

INSPECTION 
Inspect the throttle and manual valve levers and shafts. Do not attempt to straighten a bent shaft or correct a loose 
lever. Replace these components if worn, bent, loose or damaged in any way. 

Inspect all of the valve body mating suriaces for scratches, nicks, burrs, or distortion. Use a straightedge to check 
suriace flatness. Minor scratches may be removed with crocus cloth using only very light pressure. 

Minor distortion of a valve body mating suriace may be corrected by smoothing the surface with a sheet of crocus 
cloth. Position the crocus cloth on a surface plate, sheet of plate glass or equally flat suriace. If distortion is severe 
or any suriaces are heavily scored, the valve body will have to be replaced. 

CAUTION: Many of the valves and plugs, such as the throttle valve, shuttle valve plug, 1-2 shift valve and 
1-2 governor plug, are made of coated aluminum. Aluminum components are identified by the dark color of 
the special coating applied to the surface (or by testing with a magnet). Do not sand aluminum valves or 
plugs under any circumstances. This practice could damage the special coating causing the valves/plugs to 
stick and bind. 

Inspect the valves and plugs for scratches, burrs, nicks, or scores. Minor surface scratches on steel valves and 
plugs can be removed with crocus cloth but do not round off the edges of the valve or plug lands. Maintaining 
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sharpness of these edges is vitally important. The edges prevent foreign matter from lodging between the valves 
and plugs and the bore. 

Inspect all the valve and plug bores in the valve body. Use a penlight to view the bore interiors. Replace the valve 
body if any bores are distorted or scored. Inspect all of the valve body springs. The springs must be free of dis
tortion, warpage or broken coils. 

Check the two separator plates for distortion or damage of any kind. Inspect the upper housing, lower housing, 3-4 
accumulator housing, and transfer plate carefully. Be sure all fluid passages are clean and clear. Check condition of 
the upper housing and transfer plate check balls as well. The check balls and ball seats must not be worn or dam
aged. 

Trial fit each valve and plug in its bore to check freedom of operation. When clean and dry, the valves and plugs 
should drop freely into the bores. 

Valve body bores do not change dimensionally with use. If the valve body functioned correctly when new, it will 
continue to operate properly after cleaning and inspection. It should not be necessary to replace a valve body 
assembly unless it is damaged in handling. 

The only serviceable valve body components are listed below. The remaining valve body components are serviced 
only as part of a complete valve body assembly. Serviceable parts are: 

• dual solenoid and harness assembly 
• solenoid gasket 
• solenoid case connector O-rings and shoulder bolt 
• switch valve and spring 
• pressure adjusting screw and bracket assembly 

• throttle lever 
• manual lever and shaft seal 
• throttle lever shaft seal, washer, and E-clip 
• fluid filter and screws 
• detent ball and spring 
• valve body screws 
• governor pressure solenoid 
• governor pressure sensor and retaining clip 
• park lock rod and E-clip 

ASSEMBLY 

CAUTION: Do not force valves or plugs into place during reassembly. If the valve body bores, valves and 
plugs are free of distortion or burrs, the valve body components should all slide into place easily. In addi
tion, do not overtighten the transfer plate and valve body screws during reassembly. Overtightening can 
distort the housings resulting in valve sticking, cross leakage and unsatisfactory operation. Tighten valve 
body screws to recommended tightening specifications only. 
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LOWER HOUSING 

Lower Housing Shift Valves and Springs 

1 - 3·4 ACCUMULATOR HOUSING 
2 - 3·4 SHIFT VALVE AND SPRING 
3 - PLUG 
4 • SPRING RETAINER 
5 - CONVERTER CLUTCH VALVE AND SPRING 
6 . CONVERTER CLUTCH TIMING VALVE AND SPRING 
7 - OVERDRIVE SEPARATOR PLATE 
8 • CASE CONNECTOR 
9 CONVERTER CLUTCH SOLENOID 
10 • OVERDRIVE SOLENOID 

11 - TIMING VALVE COVER 
12 - PLUG 
13 - 3-4 TIMING VALVE AND SPRING 
14 - LOWER HOUSING 
15 - ACCUMULATOR END PLATE 
16 - 3-4 ACCUMULATOR PISTON AND SPRING 
17 - E-CLIP 
18 - 3-4 QUICK FILL SPRING AND VALVE 
19 - SOLENOID GASKET 
20 - HARNESS 

1. Lubricate valves, springs, and the housing valve and plug bores with clean transmission fluid. 

2. Install 3-4 timing valve spring and valve (13) in lower housing. 

3. Install 3-4 quick fill valve (18) in lower housing. 

4. Install 3-4 quick fill valve spring (18) and plug (12) in housing. 
5. Install timing valve end plate (11). Tighten end plate screws to 4 N·m (35 in. Ibs.) torque. 

8(k.()72b5 
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3-4 ACCUMULATOR 

1. Lubricate accumulator piston, seals and housing 
piston bore with clean transmission fluid. 

2. Install new seal rings (3) on accumulator piston. 

3. Install piston (1) and spring (4) in housing. 

4. Install end plate on housing (5), 

TRANSFER PLATE 
1. Install rear clutch steel check ball (1) and rear 

servo plastic check ball (2) into the transfer plate 
(3). 

2. Install filter screen (2) in upper housing separator 
plate (1). 

® 
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3. Align and position upper housing separator plate 
(3) on transfer plate (2). 

4. Install brace plate (1). Tighten brace attaching 
screws to 4 N·m (35 in. Ibs.) torque. 

5. Install remaining separator plate attaching screws. 
Tighten screws to 4 N·m (35 in. Ibs.) torque. 

UPPER AND LOWER HOUSING 
1. Position upper housing so internal passages and 

check ball seats are facing upward. Then install 
check balls in housing (1, 2). Seven check balls 
are used. The single large check ball (2) is approx
imately 8.7 mm (11132 in.) diameter. The remaining 
6 check balls are approximately 6.3 mm (114 in.) in 
diameter. 

2. Position assembled transfer plate and upper hous-

J9321·150 

ing separator plate (2) on upper housing. Be sure CD 
filter screen (1) is seated in proper housing recess. 

J9321-439 
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3. Install the Number 10 check ball (1) into the trans
fer plate. The check ball is approximately 4.8 mm 
(3/16 in.) in diameter. 

4. Position lower housing separator plate (3) on trans
fer plate (2). 

5. Install lower housing (2) on assembled transfer 
plate (4) and upper housing (3). 

6. Install and start all valve body screws by hand 
except for the screws to hold the boost valve tube 
brace. Save those screws for later installation. 
Then tighten screws evenly to 4 N·m (35 in. Ibs.) 
torque. Start at center and work out to sides when 
tightening screws (1). 

UPPER HOUSING VALVE AND PLUG 
Refer to the following graphic~ to perform the following steps. 

J9321-442 
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1. Lubricate valves 1 plugs, springs with clean transmission fluid. 

2. Install the boost valve plug (4)1 boost valve (3), spring (1). and retainer (2) into the housing. 

3. Install the boost valve cover (14). lighten cover plate screws to 4 N·m (35 in. Ibs.) torque. 

4. Install shuttle valve as follows: 

a. Insert plastic guides (5) in shuttte valve secondary spring (7) and install spring on end of shuttle valve (9). 

b. Install shuttle valve (9) into housing. 

c. Hold shuttle valve in place. 

d. Compress secondary spring (7) and install E-clip (6) in groove at end of shuttle valve. 

e. Verify that spring and E-clip are properly seated before proceeding. 

5. Install shuttle valve cover plate (8). Tighten cover plate screws to 4 N·m (35 in. Ibs.) torque. 
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6. Install 1-2 (9) and 2-3 (12) valve governor plugs in valve body. 

7. Install shuttle valve primary spring (13) and throttle plug (11). 

8. Align and install governor plug cover (11). Tighten cover screws to 4 N·m (35 in. Ibs.) torque. 

9. Install the switch valve (3). 

10. Install the throttle valve and spring (7), kickdown (5), and kickdown detent (6). 

11. Install the manual valve (8). 

12. Assemble regulator valve (2) and spring (4). Insert assembly in upper housing. 
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Upper Housing Shift Valve and Pressure Plug Locations 

1 - UPPER HOUSING 
2·1·2 SHIFT VALVE AND SPRING 
3 2-3 SHIFT VALVE AND SPRING 
4·2-3 THROTTLE PLUG 
5 - LIMIT VALVE HOUSING 
6 LIMIT VALVE COVER 

13. Install 1-2 {2} and 2-3 (3) shift valves and springs. 

14. Install 1-2 shift control valve and spring (9). 

7 • LIMIT VALVE AND SPRING 
8 - RETAINER 
9·1·2 SHIFT CONTROL VALVE AND SPRING 
10 - PRESSURE PLUG COVER 
11 • PLUG SLEEVE 
12· THROTTLE PRESSURE SPRING AND PLUG 

81 01 OOcb 

15. Install retainer {8}, limit valve and spring (7), and 2-3 throttle plug (4) into the limit valve housing (5). 

16. Install the throttle pressure spring and plug (12) and plug sleeve (11). 

17. Install pressure plug cover (10) and cover plate (6). Tighten screws to 4 N·m (35 in. Ibs.). 

18. Install limit valve housing (5) and cover plate (6). Tighten screws to 4 N·m (35 in. Ibs.). 

BOOST VALVE TUBE AND BRACE 
1. Position valve body assembly so lower housing (2) 

is facing upward. 

2. Lubricate tube ends and housing ports with trans· 
mission fluid or petroleum jelly. 

3. Start tube in lower housing port first. Then swing 
tube downward and work opposite end of tube into 
upper housing port. 

4. Insert and seat each end of tube in housings. 

J9321-l.47 
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5, Slide tube brace (2) under tube and into alignment 
with valve body screw holes. 

6. Install and finger tighten three screws that secure 
tube brace to valve body housings. 

7. Bend tube brace tabs up and against tube to hold it 
in position. 

8. Tighten all valve body housing screws to 4 N·m (35 
in. Ibs.) torque after tube and brace are installed. 
Tighten screws in diagonal pattern starting at cen
ter and working outward. 

3-4 ACCUMULATOR 
1. Position converter clutch valve (4) and 3-4 shift 

valve (3) springs in housing. 

2. Loosely attach accumulator housing (2) with right
side screw (1). Install only one screw at this time 
as accumulator must be free to pivot upward for 
ease of installation. 

3. Install 3·4 shift valve and spring (3). 

CD 

J9521-107 

CD 
J9521-108 
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4. Position plug (2) on end of converter clutch valve 
spring. Then compress and hold springs and plug 
in place with fingers of one hand. 

5. Swing accumulator housing upward over valve 
springs and plug. 

6. Hold accumulator housing firmly in place and install 
remaining two attaching screws. Be sure springs 
and clutch valve plug are properly seated. Tighten 
screws to 4 N·m (35 in. Ibs.). 

VALVE BODY FINAL 
1. Insert manual lever detent spring in upper housing. 

2. Position detent ball on end of spring. Then hold 
detent ball and spring in detent housing with 
Retainer Tool 6583 (1). 

3. Install throttle lever (1) in upper housing. Then 
install manual lever (2) over throttle lever and start 
manual lever into housing. 

4. Align manual lever with detent ball and manual 
valve (3). Hold throttle lever upward. Then press 
down on manual lever until fully seated. Remove 
detent ball retainer tool after lever is seated. 

5. Then install manual lever seal, washer and E-clip. 

6. Verify that throttle lever is aligned with end of kick
down valve (4) stem and that manual lever arm is 
engaged in manual valve. 

J9521-180 

J9521-178 



21 - 1576 AUTOMATIC TRANSMISSION - 48RE - SERVICE INFORMATION ------ DR 

7. Lubricate solenoid case connector (1) O-rings and 
shaft of manual lever with light coat of petroleum 
jelly. 

8. Attach solenoid case connector to 3-4 accumulator 
with shoulder-type screw. Connector has small 
locating tang that fits in dimple at top of accumula
tor housing (2). Seat tang in dimple before tighten
ing connector screw. 

9. Install solenoid assembly and gasket. Tighten sole
noid attaching screws to 8 N·m (72 in. Ibs.) torque. 

10. Verify that solenoid wire harness is properly 
routed. Solenoid harness must be clear of manual 
lever and park rod and not be pinched between 
accumulator housing and cover. 

11. Position line pressure adjusting screw in adjusting 
screw bracket. 

12. Install switch valve spring on tang at end of 
adjusting screw bracket. 

13. Position adjusting screw bracket on valve body. 
Align valve springs and press bracket into place. 
Install short, upper bracket screws first and long 
bottom screw last. Verity that valve springs and 
bracket are properly aligned. Then tighten all 
three bracket screws to 4 N·m (35 in. Ibs.) torque. 

14. Perform Line Pressure and Throttle Pressure 
adjustments. (Refer to 21 - TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - 48RENALVE BODY - ADJUSTMENTS) 

GOVERNOR BODY, SENSOR AND SOLENOID 
1. Turn valve body assembly over so accumulator side of transfer plate is facing down. 

2. Install new O-rings on governor pressure solenoid and sensor. 

3. Lubricate solenoid and sensor O-rings with clean transmission fluid. 

4. Install governor pressure sensor in governor body. 

5. Install governor pressure solenoid in governor body. Push solenoid in until it snaps into place in body. 

6. Position governor body gasket on transfer plate. 

7. Install retainer plate on governor body and around solenoid. Be sure solenoid connector is positioned in retainer 
cutout. 

8. Align screw holes in governor body and transfer plate. Then install and tighten governor body screws to 4 N·m 
(35 in. Ibs.) torque. 

9. Connect harness wires to governor pressure solenoid and governor pressure sensor. 

10. Install fluid filter and pan. 

11. Lower vehicle. 

12. Fill transmission with recommended fluid and road test vehicle to verify repair. 
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INSTALLATION 
1. Check condition of O-ring seals (1) on valve body 

harness connector (2). Replace seals on connector 
body if cut or worn. 

2. Check condition of manual lever shaft seal (2) in 
transmission case. Replace seal if lip is cut or 
worn. Install new seal with 15/16 deep well socket 
(1 ). 

3. Check condition of seals on accumulator piston. Install new piston seals, if necessary. 

21 . 1577 
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4. Place valve body manual lever in low (1 position) so ball on park lock rod will be easier to install in sprag. 

5. Lubricate shaft of manual lever with petroleum jelly. This will ease inserting shaft through seal in case. 

6. Lubricate seal rings on valve body harness connector with petroleum jelly. 

7. Position valve body in case and work end of park lock rod into and through pawl sprag. Turn propeller shaft to 
align sprag and park lock teeth if necessary. The rod will click as it enters pawl. Move rod to check engagement. 

CAUTION: It is possible for the park rod to displace into a cavity just above the pawl sprag during instal
lation. Make sure the rod is actually engaged in the pawl and has not displaced into this caVity. 

8. Install accumulator spring and piston into case. Then swing valve body over piston and outer spring to hold it in 
place. 

9. Align accumulator piston and outer spring, manual lever shaft and electrical connector in case. 

10. Then seat valve body in case and install one or two bolts to hold valve body in place. 

11. Tighten valve body bolts alternately and evenly to 11 N·m (100 in. Ibs.) torque. 

12. Install new fluid filter on valve body. Tighten filter screws to 4 N·m (35 in. Ibs.) torque. 

13. Install throttle and gearshift levers on valve body manual lever shaft. 
14. Check and adjust front and rear bands if necessary. 

15. Install the transmission range sensor (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - 48REI 
TRANSMISSION RANGE SENSOR - INSTALLATION) 

16. Connect solenoid case connector wires. 
17. Install oil pan and new gasket. Tighten pan bolts to 13.6 N·m (125 in. Ibs.) torque. 

18. Lower vehicle and fill transmission with Mopar® ATF +4, Automatic Transmission fluid. 
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19. Check and adjust gearshift and throttle valve cables, if necessary. 

ADJUSTMENTS - VALVE BODY 

CONTROL PRESSURE ADJUSTMENTS 
There are two control pressure adjustments on the valve body; 

• Line Pressure 
• Throttle Pressure 

Line and throttle pressures are interdependent because each affects shift quality and timing. As a result, both 
adjustments must be performed properly and in the correct sequence. Adjust line pressure first and throttle pressure 
last. 

LINE PRESSURE ADJUSTMENT 

1. Measure distance (2) from the valve body to the 
inner edge of the adjusting screw with an accurate 
steel scale. Distance should be 33.4 mm (1-5/16 
in.). If adjustment is required, turn the adjusting 
screw in, or out, to obtain required distance setting. 

NOTE: The 33.4 mm (1-5/16 in.) setting is an 
approximate setting. Manufacturing tolerances 
may make it necessary to vary from this dimen
sion to obtain desired pressure. 

One complete turn of the adjusting screw changes line 
pressure approximately 1-213 psi (9 kPa). 

Turning the adjusting screw counterclockwise 
increases pressure while turning the screw clockwise 
decreases pressure. 

THROTILE PRESSURE ADJUSTMENT 

1. Insert Throttle Setting Gauge Tool C-3763 between 
the throttle lever cam and the kickdown valve stem 
(2). 

2. Push the gauge tool inward to compress the kick
down valve against the spring and bottom the throt
tle valve. 

3. Maintain pressure against kickdown valve spring. 
Turn throttle lever stop screw until the screw head 
touches throttle lever tang and the throttle lever 
cam touches gauge tool. 

NOTE: The kickdown valve spring must be fully 
compressed and the kickdown valve completely 
bottomed to obtain correct adjustment. J9521-109 
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P0560-BATTERY SYSTEM VOLTAGE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
Battery voltage is supplied to the controller and is used to write to the controller EEPROM after vehicle shutdown. 

When Monitored: 
• Continuously with the Ignition on and the engine running. 

Set Condition: 
• Controller detects EEPROM was not correctly written at key off. If the controller detects an error on 2 con

secutive key cycles, this DTC will set. 

Possible Causes 

RELATED TIPM DTCS 

BATTERY DISCONNECTED WITH THE KEY ON 

(A104) B(+) CIRCUIT OPEN 

(A104) 8(+) SHORT TO GROUND 

(2133) GROUND CIRCUIT OPEN 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1. BATTERY DISCONNECTED 

Was the battery disconnected while the key was ON? 

Ves »Disconnecting the battery with the Key On can set this DTC. Always turn the key to the Lock position 
before disconnecting the battery. 

No »Go To 2 

2. CHECK IF DTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this eTC? 

Yes »Go To 3 

No »Go To 7 

3. CHECK TIPM FOR eTCS 

With the scan tool, view TIPM DTCs. 

Are there any TIPM power output codes stored? 

Ves »Refer to the Transmission category and perform the appropriate symptom. 

No »Go To 4 
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4. CHECK THE (A104) FUSED B(+) CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the TCM C2 harness connector. 
Disconnect the TIPM C10 harness connector. 
Measure the resistance of the (A 104) Fused B( +) circuit between the 
TCM C2 harness connector and TIPM C10 harness connector. 

Is the resistance above 5.0 ohms? 

Ves »Repair the (A 104) Fused B( +) circuit for an open. 

No 

Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Go To 5 

5. CHECK THE (Al04) FUSED B(+) CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (A104) Fused 8(+) cir
cuit. 

Is the resistance below lOOk ohms? 

Ves »Repair the (A104) Fused B(+) circuit for a short to ground. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLElAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 6 
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6. CHECK THE (Z133) GROUND CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 

Measure the resistance of the (Z133) Ground circuit between the TCM 
C2 harness connector and ground. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (Z133) Ground circuit for an open. 

No 

Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC • 
STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for Service Information Tune-ups or 
Service Bulletins for any possible causes that may apply_ If 
no problems are found, replace and program the TCM per 
the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

7. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 

~
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CONTROL!:;;! 

jllCl 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

81a23c26 

Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P0613-INTERNAL TRANSMISSION PROCESSOR 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The TCM performs several internal checks on the processor. The controller checks the Check Sum of the ROM, the 
ReadlWrite integrity of the RAM, and the Check Sum of the EEPROM . 

• When Monitored: 
Continuously with the Ignition on and the engine running . 

• Set Condition: 
TCM detects an error in the RAM, ROM, or EEPROM. 

Possible Causes 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1. PCM - INTERNAL ERROR 

Using the schematics as a guide, inspect the wiring and connectors. Repair as necessary. Pay particular attention 
to all power and ground circuits. 

If there are no possible causes remaining, view repair. 

Repair 
Using the schematics as a guide, check the Powertrain Control Module (PCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for Ser
vice Information Tune-ups or Service Bulletins for any possible causes that may apply. If no problems 
are found, replace and program the PCM per the Service Information. With the scan tool, perform 
QUICK LEARN. 

Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC . 
AS68RC - STANDARD PROCEDURE) 



21 • 1586 AUTOMATIC· AS6aRC-ELECTRICAL DIAGNOSTICS ---------- DR 

P0702-TRANSMISSION CONTROL SYSTEM ELECTRICAL 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The Transmission Control Output is used to supply the primary power to the TCM. When the ignition switch is in the 
unlock, run or crank position, the ignition switch provides and input to the TtPM. The TIPM then energizes the 
Transmission Control relay which provides voltage to the TCM. 

• When Mon itored: 
Continuously with the Ignition on and the engine running . 

• Set Condition: 
The TCM detects low voltage on the Transmission Control Output while the engine speed is greater than 0 
rpm for 15 seconds. 

Possible Causes 

RELATED TIPM DTCS 

A916 BATIERY FEED CIRCUIT 

T16 TRANSMISSION CONTROL OUTPUT CIRCUrT OPEN 

T16 TRANSMISSION CONTROL OUTPUT CIRCUIT SHORT TO GROUND 

TRANSMISSION CONTROL RELAY 

TRANSMISSION CONTROL MODULE 

TOTALLY INTEGRATED POWER MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF DTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go To 2 

No »Go To 8 

2. CHECK FOR RELATED TIPM DTCS 

With the scan tool. view TIPM DTCs. 

Are there any TIPM power output codes stored? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Go To 3 
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3. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT 

Tum the ignition off to the lock position. 
Disconnect the TCM C2 harness connector. 
Ignition on, engine not running. 
Using the scan tool, actuate the Transmission Control Output in the 
TIPM. 
Using a 12-volt test light connected to ground, check both of the (T16) 
Transmission Control Output circuits on the appropriate terminal of TCM 
C2 harness connector. 

NOTE: The test light must illuminate brightly. Compare the bright .. 
ness to that of a direct connection to the battery. 

Does the test light illuminate brightly on both of the TCM (T16) , 
Transmission Control Output Circuits? 

Yes » Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for Service Information Tune-ups or 
Service Bulletins for any possible causes that may apply. If 
no problems are found, replace and program the TCM per 
the Service Information. 

0000 CICCO 

17 OQOQO OCIO 2IJ 

81a279d8 

Periorm AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLElAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No » Go To 4 

4. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT 

Turn the ignition off to the lock position. 
Install a substitute Transmission Control relay. 
Ignition on, engine not running. 
Using the scan tool, actuate the Transmission Control Output in the 
TIPM. 
Using a 12-volt test light connected to ground, check both of the (T16) 
Transmission Control Output circuits on the appropriate terminal of TCM 
C2 harness connector. 

Does the test light illuminate brightly on both of the TCM (T16) 
Transmission Control Output circuits? 

Yes »Replace the Transmission Control Relay. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 5 
81a279d8 
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5. CHECK THE (A916) BATTERY FEED CIRCUIT 

Turn the ignition off to the lock position. 
Remove Transmission Control relay. 
Ignition on, engine not running. 

Using a 12-volt test light connected to ground, check the (A916) Battery Feed circuit at the Transmission Control 
relay harness connector. 

Does the test light illuminate brightly on the (A916) Battery Feed circuit? 

Yes »Go To 6 

No »Check the (A916) Battery Feed circuit for and open or short to ground. If no problems are found, 
replace the TIPM per the Service Information. 

Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

6. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Measure the resistance of the (T16) Transmission Control Output circuit 
between the TCM C2 harness connector and the Transmission Control 
relay harness connector. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T16) Transmission Control Output circuit for an 
open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLEI AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 7 

\~i~, 

7. CHECK THE (T16) TRANSMISSION CONTROL OUTPUT CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T16) Transmission 
Control Output circuit. 

Is the resistance below 100k ohms? 

Yes »Repair the (T16) Transmission Control Output circuit for a 
short to ground. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Totally Inte-
grated Power Module (TIPM) terminals for corrosion, dam
age, or terminal push out. Pay particular attention to all 
power and ground circuits. Check for Service Information 
Tune-ups or Service Bulletins for any possible causes that 
may apply. If no problems are found, replace the TIPM per 
the Service Information. 
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8. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P0706 .. TRANSMISSION RANGE SENSOR RATIONALITY 

IIAlT AI I 
,- - r -: - - - - - - - - ~~::l~~~· 

I r-= .ITEGIIlTED I 8(.'1 , ELECTRONICS I 'OWER 

I I FUSED I I 
I I IGNITION I 

TRS SWiTCH I 
I I 141 OUTPUT I I 
I L SENSE tO FF•RUN-5TART) .....l -,r-- - r 

'I ~FUSE I 
10 I 

I SA I 
~_J ___ ______ 1 

l' 
1 yei 

Ft 
20 

PKlWT 
I 
•• tlS 
I 

141 F1 
20 2u 

WDB PKIWT 

15 t -.,i·, .. 
141 F1 
2a 20 

WDB PKIWT 

r - -I AIISIIIL'· 
TRAIIIIIIIIOI 

I PRESSURE I.OLE.OID 

L !!.§.N~ .J 
S C1 

.------.:..~---~--------------------------..., IEIIOR· 
101 41 

TIlS "USED 
PIN IGNITION 

SIGNAL SWITCH 
OUTPUT 

(0 FF·RU N·ST ARTI 

TRS 
NEUTRAL TI15T3 TRS 1 

GROUND SIGNAL SIGNAL SIGNAL 

6y 1y 21 31 

TRS 
PARK TRS 2 

SIGNAL SIGNAL 

5'[ 71 

ms 
DRIVE 

SIGNAL 

81 

TR5 
REVERSE 
SIGNAL 

9'[ 

TRAIIIIIIIIOI 
UIIE 

N) TS25 13 m8 T824 T42 Ta2) 1826 T807 
20 

DGM'T 
16 20 20 20 20 20 20 

DGILS 
20 

BKIlG DGIYL DGIDB DGIDB YUDB DGJYL DGIDB 

42 1 2B 1 S 1 ~t 1 3~ 1 13 1 ~o 1 r---T--T--T--r--T--T- 351 CtiS 

1 " f em 

Z:5) 
20 

BKILG 

.... tl. 

T925 13 Tala T814 T42 Tan T82& TaD 7 
20 20 20 20 20 20 20 20 

DGN L DGIOS DGIOS YLJDB DGN L DGIlB OGIDS OGJWT 

291c3 181~ 161c3 201u 17 1 C3 191 C3 211~ 261c3 
-------------------------------II~~ 
I TRS TRS n TRS 1 TRS TRS 2 TRS TRS PRESSURE I TRAlI.ISIIOI 

NEUTRA.L SIGNAL SIGNAL PARK SIGNAL DRIVE REVERSE SIGNAL a COITIOL 
I SI G NAl SIGN AL 81 GNAl SIC; N AL I 
l ______________________________ J 

22 ""'00'" cc coc 31 10 10 

10DULE· 
TR1I.IISSI01 

COITROL ca 
(AC) 

IEI.Ol· 
TR&lIIIIIIOI 

AIiGE 
IRC, 

For a complete wiring diagram Refer to Section 8W. 

1I8E181.Y· 
TRUS.ISIIOII 
IOLEIOID C1 

IRCI 



DR ---------- AUTOMATIC - AS68RC-ELECTRICAL DIAGNOSTICS 21 .. 1591 

Theory of Operation 
The Transmission Range Sensor (TRS) is a multiple position selector switch which changes the signal path by redi
recting a 12-volt signal source to seven different IRS signal circuits (P, R, N, D, 3, 2, 1) and also houses a Park! 
Neutral (PIN) switch circuit. These circuits are monitored by the Transmission Control Module and used in 
conjunction with various pressure switches to validate proper operation of the transmission and diagnose any pos
sible problem. In a normal operating mode, pressure switch 8, is in an "Off" state in P, R, or N. and in an "On" state 
in any forward gear (engine running). 

Condition One: 

When Monitored: 

• Continuously with the Ignition on and the engine running. 

Set Condition: 

• Pressure switch 8 is "On" in Park or Neutral lever positions for the period of 50 ms or greater. 

Condition Two: 

When Monitored: 

• Continuously with the Ignition on and the engine running. 

Set Condition: 

• Pressure Switch 8 is "On" in P, R, or N for the period of 500 ms or greater. 

Condition Three: 

When Monitored: 

• Ignition on, engine running with a engine speed greater than 550 rpm. 

Set Condition: 

• Pressure Switch 8 is "Off" in D, 3, 2, or 1 for the period of 7.0 seconds for 2 consecutive tests. 

Condition Four: 

When Monitored: 

• Ignition on. 

Set Condition: 

• Shift Lever is reading other than Park or Neutral during the first 50 ms of startup. 

Possible Causes 

TRANSMISSION RANGE SENSOR NOT PROPERLY CALIBRATED 

(T807) PRESSURE SIGNAL 8 SHORT TO VOLTAGE 

(T807) PRESSURE SIGNAL 8 SHORT TO ANOTHER CIRCUIT 

(T807) PRESSURE SIGNAL 8 SHORT TO GROUND 

(T807) PRESSURE SIGNAL 8 OPEN 

PRESSURE SWITCH 8 

TRANSMISSION RANGE SENSOR NOT PROPERLY CALIBRATED 

TRANSMISSION RANGE SENSOR 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEJAUTOMATIC - AS68RC - STANDARD PROCEDURE) 
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Diagnostic Test 

1 . CHECK IF DTC IS CURRENT 

NOTE: This DTC may set if the Transmission Range Sensor has been replaced or reinstalled and not prop
erly adjusted (calibrated). Make sure the TRS is properly adjusted in accordance to the Service Information 
before attempting to perform this diagnostic procedure. If the TRS was improperly adjusted, adjust as nec
essary and perform AS68RC VERIFICATION TEST (Refer to 21 - TRANSMISSIONITRANSAXLEJAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
Ignition on, engine not running. 
With the scan tool, read Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go To 2 

No »Go To 7 

2. CHECK PRESSURE SWITCH 8 READING ON THE SCAN TOOL 

Ignition on, engine not running. 
With the scan tool, monitor the Pressure Switch 8 state (On-Off) in the next step. 
Move the shift lever to each of the shift lever positions (P, R, N, D, 3, 2, and 1). 

Does the Pressure Switch 8 read "On" in all shift positions? 

Yes »Go To 3 

No »Go To 5 

3. CHECK THE PRESSURE SWITCH 8 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid C1 harness connector. 
Ignition on, engine not running. 
With the scan tool, read the Pressure Switch 8 state (On-Off). 

Does the Pressure Switch 8 state read as "On"? 

Yes »Go To 4 

No »Inspect the transmission internal wiring from the Transmission Solenoid C1 connector to the Pressure 
Switch 8 harness connector and repair or replace as necessary. If no problems are found, replace the 
Pressure Switch 8 per the Service Information. 
Perform AS68RC VERIFICATION TEST .. (Refer to 21 - TRANSMJSSIONrrRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

4. CHECK THE PRESSURE SIGNAL 8 CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off to the lock position. 
Disconnect the TCM C3 harness connector. 
Ignition on, engine not running. 
With the scan tool, read the Pressure Switch 8 state (On-Off). 

Does the Pressure Switch 8 state read as "On"? 

Yes »Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for Ser-
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vice Information Tune-ups or Service Bulletins for any possible causes that may apply. If no problems 
are found, replace and program the TCM per the Service Information. 

Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Repair the (T80?) Pressure Signal 8 circuit for a short to ground. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

5. COMPARE PRESSURE SWITCH 8 STATE TO SHIFT LEVER POSIT,ON 

With the scan tool. monitor the Pressure Switch 8 state (On-Off) in the following step(s). 

CAUTION: Apply the parking brake. 
Start the engine and with the brakes firmly applied. move the shift lever to each of the shift lever positions (P, R, N, 
D, 3. 2. 1) and record your findings. 

Select the answer that best describes your readings: 

Pressure Switch 8 reads "On" in P, R, or N. 
This is an indication of a hydraulic leak into the Pressure Solenoid 8 passage. Inspect the Valve Body 
and control valves for internal hydraulic leakage, sticking, scored etc. and repair or replace as neces
sary. 

Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

Pressure Switch 8 reads "Off" in 0, 3, 2, and/or 1. 
Go To 6 

6. CHECK THE (T807) PRESSURE SIGNAL 8 CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 

Disconnect the TCM C3 harness connector. 

Disconnect the Transmission Solenoid C1 harness connector. 

Measure the resistance of the (T80?) Pressure Signal 8 circuit between 
the TCM C3 harness connector and Transmission Solenoid C1 harness 
connector. 

Is the resistance above 5.0 ohms? 

Ves »Repair the (TBO?) Pressure Signal B circuit for an open. 

No 

Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLElAUTOMATJC - AS68RC 
STANDARD PROCEDURE) 

» Inspect the transmission internal wiring from the Transmis
sion Solenoid C1 connector to the Pressure Switch 8 har
ness connector and repair or replace as necessary. If no 
problems are found. replace the Pressure Switch 8 per the 
Service Information. 

Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLElAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 
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7. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P0707-TRANSMISSION RANGE SENSOR CIRCUIT LOW 
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Theory of Operation 
The Transmission Range Sensor (TRS) is a multiple position selector switch which changes the signal path by redi
recting a 12-volt signal source to seven different TRS signal circuits (P, R, N, D, 3, 2, 1) and also houses a Park! 
Neutral (PIN) switch circuit. These circuits are monitored by the Transmission Control Module and used in 
conjunction with various pressure switches to validate proper operation of the transmission and diagnose any pos
sible problem. In a normal operating mode, pressure switch 8, is in an "Off" state in P, R, or N. and in an "On" state 
in any forward gear (engine running). 

Condition One: 

When Monitored: 

• Ignition on in the run position. 
• Pressure Switch 8 detected as "OFF" 
• Output speed greater than or equal to 250 rpm. 

Set Condition: 

• If the Transmission Control Module (TCM) detects no shift lever position for the period of 2.0 seconds for two 
consecutive key cycles. 

Condition Two: 

When Monitored: 

• Ignition on in the run position. 
• Shift lever position in P, R, 0, 3, 2, or 1. 

Set Condition: 

• If the Transmission Control Module (TCM) detects shift lever positions P, R, 0, 3, 2, or 1 up or down past N 
but does not detect N position for 4 or more times in one ignition cycle for the period of 500 msec. 

Condition Three: 

When Monitored: 

• Ignition on in the run position. 
• Shift lever position in P, N, 0, 3, 2, or 1. 

Set Condition: 

• If the Transmission Control Module (TCM) detects shift lever positions P, N, D, 3, 2, or 1 up or down past R 
but does not detect the R position for 4 or more times in one ignition cycle for the period of 500 msec. 

Possible Causes 

TRANSMISSION RANGE SENSOR IMPROPERLY CALIBRATED 

TRS HARNESS CONNECTOR 

(F1) FUSED IGNITION SWITCH OUTPUT (OFF-RUN-START) OPEN 

(T826) TRS REVERSE SIGNAL CIRCUIT OPEN 

(T825) TRS NEUTRAL SIGNAL CIRCUIT OPEN 

(T826) TRS REVERSE SIGNAL CIRCUIT SHORT TO GROUND 

(T825) TRS NEUTRAL SIGNAL CIRCUIT SHORT TO GROUND 

TRANSMISSION RANGE SENSOR 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 .. 
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 
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Diagnostic Test 

1. CHECK IF DTC IS CURRENT 

NOTE: This DTC may set if the Transmission Range Sensor has been replaced or reinstalled and not prop
erly adjusted (calibrated). Make sure the TRS is properly adjusted in accordance to the Service Information 
before attempting to perform this diagnostic procedure. If the TRS was improperly adjusted, adjust as nec
essary and perform AS68RC VERIFICATION TEST (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC
AS68RC - STANDARD PROCEDURE) 
Ignition on, engine not running. 
With the scan tool, read Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go To 2 

No »Go To 12 

2. CHECK IF OTC CONDITIONS 

Ignition on, engine not running. 
With the scan tool, monitor the TRS circuits while moving the shift lever several times to each gear position (P, R, 
N, D, 3, 2, and 1). 

Pick the answer that best describes your findings: 

No TRS circuits change from "Open" to "Closed" 
Go To 3 

The Reverse (R) TRS position does not change from "Open" to "Closed" 
Go To 6 

The Neutral (N) TRS position does not change from "Open" to "Closed" 
Go To 9 

All TRS circuits seem to be working properly 
Go To 12 

3. CHECK THE TRS CONNECTOR 

Turn ignition off to the lock position. 
Inspect the TRS harness connector. 

Is the TRS harness connector unplugged or not fully seated? 

Yes »Repair or replace the TRS harness connector as necessary. 

Perform AS68RC VERIFICATION TEST .. (Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Go To 4 
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4. CHECK THE (F1) FUSED IGNITION SWITCH OUTPUT (OFF-RUN-START) CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the TRS harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
Using a test light connected to ground, check the (F1) Fused Ignition 
Switch Output (Off-Run-Start) circuit. 

NOTE: The test light must illuminate brightly_ Compare the bright
ness to that of a direct connection to the battery_ 

Does the test light illuminate brightly? 

Yes »Go To 5 

No »Repair the (F1) Fused Ignition Switch Output (Off~Run-Start) 
circuit for an open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLEIAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

5. CHECK THE TRANSMISSION RANGE SENSOR 

Ignition on, engine not running. 
With the scan tool, monitor the TRS circuits in the following steps. 
Using a jumper wire, jump each TRS circuit one at a time to the (F1) 
Fused Ignition Switch Output (Off~Run-Start) circuit in the TRS harness 
connector. 

Do the TRS circuits read as "Closed" on each circuit when 
connected with a jumper wire? 

Yes »Replace the Transmission Range Sensor per the Service 

No 

Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLEI AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for Service Information Tune-ups or 
Service Bulletins for any possible causes that may apply. If 
no problems are found, replace and program the TCM per 
the Service Information. 

SENIOR· 
TRANSMISSION 

RANGE 
(RC) 

4 

4 

10 

81aa62c6 

81aa638O 

Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
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6. CHECK THE (T826) TRS REVERSE SIGNAL CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the TRS harness connector. 
Using a jumper wire, connect the (F1) Fused Ignition SWitch Output 
(Off-Run-Start) circuit to the (T826) TRS Reverse Signal circuit in the 
TRS harness connector. 
Ignition on I engine not running. 
With the scan tool, read the TRS Reverse state. 

Does the scan tool read as "Closed"? 

Yes »Replace the Transmission Range Sensor per the Service 
Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLEIAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 7 

7. CHECK THE (T826) TRS REVERSE CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the TCM C3 harness connector 
Measure the resistance of the (T826) TRS Reverse Signal circuit 
between TRS harness connector and the TCM C3 harness connector. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T826) TRS Reverse Signal circuit for an open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS68RC • 
STANDARD PROCEDURE) 

No »Go To 8 
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8. CHECK THE (T826) TRS REVERSE SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T826) TRS Reverse 
Signal circuit. 

Is the resistance below lOOk ohms? 

Yes »Repair the (T826) TRS Reverse Signal circuit for a short to 
ground. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONffRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for Service Information Tune-ups or 
Service Bulletins for any possible causes that may apply. If 
no problems are found, replace and program the TCM per 
the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONffRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

9. CHECK THE (T825) TRS NEUTRAL SIGNAL CIRCUIT 

Turn the ignition off to the lock position. 

Disconnect the TRS harness connector. 
Using a jumper wire, connect the (F1) Fused Ignition Switch Output 
(Off-Run-Start) circuit to the (T825) TRS Neutral Signal circuit in the 
TRS harness connector. 
Ignition on, engine not running. 
With the scan tool, read the TRS Neutral state. 

Does the scan tool read as "Closed"? 

Yes »Replace the Transmission Range Sensor per the Service 
Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONffRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 10 
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10. CHECK THE (T82S) TRS NEUTRAL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 

Disconnect the TCM C3 harness connector 
Measure the resistance of the (T825) TRS Neutral Signal circuit 
between TRS harness connector and the TCM C3 harness connector. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T825) TRS Neutral Signal circuit for an open. 

No 

Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLEIAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Go To 11 

IRc) 

11. CHECK THE (T825) TRS NEUTRAL SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T825) TRS Neutral 
Signal circuit. 

Is the resistance below 100k ohms? 

Yes »Repair the (T825) TRS Neutral Signal circuit for a short to 
ground. 

No 

Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLEIAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Transmission 
Control Module (TCM) terminals for corrosion, damage, or 
terminal push out. Pay particular attention to all power and 
ground circuits. Check for Service Information Tune-ups or 
Service Bulletins for any possible causes that may apply. If 
no problems are found, replace and program the TCM per 
the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLEIAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

(Re) 29 

~ ::o::':a::ni 
MODULE· 

TllAMIIIII8ICIN 
CONTllOlC3 

[Re) 

81aa62e1 

81aa62db 



21 . 1602 AUTOMATIC· AS68RC-ELECTRICAL DIAGNOSTICS ---------- DR 

12. CHECK WIRING AND CONNECTORS 

With the scan tool, erase Transmission DTCs. 
Test Drive the vehicle while perform multiple upshifts, downshifts, stops, shift to park then to drive. 
With the scan too', read Transmission DTCs. 

Did the DTC reset? 

Yes »Go To 3 

No »Go To 13 

13. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The Transmission Range Sensor (TRS) is a multiple position selector switch which changes the signal path by redi
recting a 12-volt signal source to seven different TRS signal circuits (P, R, N, 0, 3, 2, 1) and also houses a Park! 
Neutral (PIN) switch circuit. These circuits are monitored by the Transmission Control Module and used in 
conjunction with various pressure switches to validate proper operation of the transmission and diagnose any pos
sible problem. In a normal operating mode, pressure switch 8, is in an "Off' state in P, R, or N. and in an "On" state 
in any forward gear (engine running). 

When Monitored: 

• Ignition on in the run position. 

Set Condition: 

• When the Transmission Control Module (TCM) detects two or more Shift Lever positions registering "CLOSEOII 

for the period of 500 msec. 

Possible Causes 

TRS SIGNAL CIRCUITS SHORT TO VOLTAGE 

TRS SIGNAL CIRCUIT SHORT TO ANOTHER TRS SIGNAL CIRCUIT 

TRANSMISSION RANGE SENSOR 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 .. 
TRANSMISSION/TRANSAXLEIAUTOMATIC - AS68RC .. STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF DTC IS CURRENT 

NOTE: This DTC may set if the Transmission Range Sensor has been replaced or reinstalled and not prop
erly adjusted (calibrated). Make sure the TRS is properly adjusted in accordance to the Service Information 
before attempting to perform this diagnostic procedure. If the TRS was improperly adjusted, adjust as nec
essary and perform AS68RC VERIFICATION TEST (Refer to 21 .. TRANSMISSIONrrRANSAXLElAUTOMATIC .. 
AS68RC - STANDARD PROCEDURE) 
With the scan tool, read Transmission DTes. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go To 2 

No »Go To 6 

2. CHECK THE TRANSMISSION RANGE SENSOR STATES 

Ignition ont engine not running. 
With the scan tool, monitor the TRS states (Open-Closed) in the following steps: 
Slowly move the shift lever to all positions (P, Rf N, D, 3, 2, 1) while noting the TRS states. 

Is there a shift position that shows more than one TRS position as "Closed"? 

Yes »Go To 4 

No »Go To 3 
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3. CHECK THE CONNECTORS 

Turn the ignition off to the lock position. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 

Was there any problems found? 

Ves »Repair as necessary. 
Perform AS68RC VERIFICATION TEST .. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for Ser
vice Information Tune-ups or Service Bulletins for any possible causes that may apply. If no problems 
are found, replace and program the TCM per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSM1SSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

4. CHECK THE TRANSMISSION RANGE SENSOR 

Turn the ignition off to the lock position. 

Disconnect the TRS harness connector. 

Ignition on, engine not running. 
With the scan tool read the TRS states (P, R, N, D. 3, 2, 1). 

Did any of the TRS positions show as "Closed"? 

Yes »Repair the identified (P. R, N, D, 3, 2, 1) TRS Signal circuit for a short to voltage. 

Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
AS68RC STANDARD PROCEDURE) 

No »Go To 5 

5. CHECK THE TRS SIGNAL CIRCUIT FOR A SHORT TO ANOTHER TRS SIGNAL CIRCUIT 

Turn the ignition off to the lock position. 

Disconnect the TCM C3 harness connector. 

Measure the resistance between the two identified TRS signal circuits (P, R, N, D, 3, 2, 1) confirmed earlier. 

Is the resistance below 100k ohms? 

Yes »Repair the identified TRS Signal circuit for a short to another TRS Signal circuit. 

Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Replace and adjust the Transmission Range Sensor per the Service Information. 

Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

6. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 

Wiggle the wires while checking for shorted and open circuits. 

Check for any Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMtSSIONITRANSAXLE/AUTOMATIC 
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The Transmission Oil Temperature Sensor is used to determine shift schedule selection. Transmission Oil Temper
ature is also used in TCC operation. The TCM monitors the transmission temperature by comparing Transmission 
Oil Temperature to Ambient and Engine Coolant Temperature after a cold soak, by comparing Transmission Oil tem
perature increases in relation to Engine temperature increases, and abnormal changes over time. 

Condition One: 

When Monitored: 

• System voltage between 10.0 and 16.0 volts. 
• Engine coolant temperature data (CAN) is normal and greater than or equal to 700 C (158° F). 
• Engine coolant temperature increase is greater than 50° C (90° F). 
• Output speed sensor greater than 300 rpm for 410 sec. 
• Start up transmission oil temperature is between -400 C and 40° C (-400 F and 1040 F). 

• No Output Speed Sensor errors are detected. 

Set Condition: 

• Change in Transmission Oil Temperature is less than or equal to 20 C (40 F). 

Condition Two: 

When Monitored: 

• System voltage between 10.0 and 16.0 volts. 
• Engine coolant temperature data and output speed sensor is normal. 
• Output speed sensor greater than 300 rpm for 410 seconds. 

Set Condition: 

• Change in transmission oil temperature is greater than 20° C (360 F) in 100 msec and transmission oil tem
perature is less than 700 C (1580 F) for more than 5 seconds. 

Condition Three: 

When Monitored: 

• Ambient temperature is less than 430 C (109° F) 
• Engine coolant temp is equal to Ambient temperature within ± 10° C (180 F) 

Set Condition: 

• Transmission oil temperature is greater than Engine Ambient temperature by a calibrated value (see chart 
below). 

Difference of Transmission Temperature compared to Engine Ambient Temperature 

ENGINE AMBIENT TEMPERATURE TRANSMISSION TEMPERATURE DIFFERENCE 

-10° C (14 0 F) 

0° C (320 F) 

20° C (680 F) 

±20° C (± 36° F) 

±20° C (± 36° F) 

±10° C (± 180 F) 



21 - 1608 AUTOMATIC· AS68RC .. ELECTRICAL DIAGNOSTICS ---------- DR 

Condition Four: 

When Monitored: 

• Transmission oil temperature is less than or equal to 20° C (680 F) at Ignition on. 

Set Condition: 

• Transmission oil temperature is less than 20° C (68° F) after a calibrated time (see chart below). 

Drive time above 48 mph based on Transmission Temperature at Ignition on 

TRANSMISSION TEMPERATURE AT IGNITION ON DRIVE TIME ABOVE 48 MPH 

-400 C (-40° F) 40 MINUTES 

-30 0 C (-220 F) 

-200 C (_40 F) 

-1 0 0 C (140 F) 

0° C (320 F) 

10° C (50 0 F) 

15° C (590 F) 

Possible Causes 

RELATED ENGINE TEMPERATURE SENSOR DTCS 

RELATED TRANSMISSION TEMPERATURE SENSOR DTCS 

INTERMITTENT TRANSMISSION TEMPERATURE SENSOR 

TRANSMISSION TEMPERATURE SENSOR 

TRANSMISSION CONTROL MODULE 

30 MINUTES 

20 MINUTES 

15 MINUTES 

13 MINUTES 

6 MINUTES 

6 MINUTES 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONrrRANSAXLEIAUTOMATIC - AS68RC .. STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED ENGINE DTCs 

With the scan tool, view Engine DTCs. 

Are there any Engine Coolant and/or Ambient DTCs present? 

Yes »Refer to the Engine category and perform the appropriate symptom(s) 

No »Go To 2 

2. CHECK FOR RELATED TRANSMISSION DTCs 

With the scan tool, view Transmission DTCs. 
Record any Transmission Freeze Frame data. 

Are there any other Transmission temperature sensor OTCs? 

Yes »Refer to the Transmission category and perform the appropriate symptom(s) 

No »Go To 3 
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3. CHECK IF DTC IS CURRENT 

With the scan toot, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go To 4 

No »Go To 9 

4. COMPARE THE TRANSMISSION TEMPERATURE TO ENGINE COOLANT TEMPERATURE 

NOTE: To test the transmission temperature sensor, the engine and transmission temperature must be at or 
below 29.4° C (85 0 F). 
With the scan tool, read the Transmission and Engine temperatures. 

Is the transmission temperature within 5° C (9° F) of the engine coolant temperature? 

Yes »Go To 5 

No »Go To 8 

5. CHECK IF THE TRANSMISSION TEMPERATURE INCREASES 15 DEGREES OVER 10 MINUTe PERIOD 

NOTE: To test the transmission temperature sensor, the engine and transmission temperature must be at or 
below 29.40 C (850 F). 

CAUTION: Apply the parking brake. 
Start the engine, firmly apply the brakes and allow the engine to idle in Drive. 
With the scan tool, monitor the Transmission Temperature. 

NOTE: If the transmission temperature sensor is working properly, the transmission temperature should rise 
at least 8° C (15° F) within a ten minute period. 

Did the transmission temperature increase at a steady rate and rise at least 8° C (15° F) over a 10 
minute period? 

Yes »Go To 9 

No »Go To 6 

6. CHECK THE (TS4) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT 

Turn the ignition off to the lock position. 

Disconnect the Transmission Solenoid Assembly C 1 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 

With the scan tool, monitor the Transmission Oil Temperature. 

Does the Transmission Oil Temperature read -400 C (-40° F) ± 2° C (4° F)? 

Yes »Go To 7 

No »Perform P0713-TRANSMISSION TEMPERATURE SENSOR 1 HIGH as if the OTC is active. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEJAUTOMATIC _ 
AS68RC - STANDARD PROCEDURE) 
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7. CHECK THE (T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO 
GROUND 

Turn the ignition off to the lock position. 

Connect a jumper wire between the (T54) Transmission Temperature 
Signal circuit and the (T820) Sensor Ground circuit in the Transmission 
Solenoid Assembly C1 harness connector. 
Ignition on, engine not running. 

With the scan tool, monitor the Transmission Oil Temperature. 

Does the Transmission Oil Temperature read 2000 C (392D F) :t 
2° C (4° F)? 

Yes »Go To 8 

No »Perform P0712· TRANSMISSION TEMPERATURE SEN-
SOR 1 LOW as if the DTC is active. 

10 

Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLEIAUTOMATIC - AS68RC • 
STANDARD PROCEDURE) 81840813 

8. CHECK THE TRANSMISSION TEMPERATURE SENSOR 

TYPICAL VALUES FOR TRANSMISSION TEMPERATURE SENSOR 

TEMPERATURE APPROXIMATE OHM 

-300 C (-220 F) 

10° C (500 F) 

110° C (2300 F) 

1450 C (293° F) 
Turn the ignition off to the lock position. 
Reconnect the Transmission Solenoid harness connector. 
Disconnect the TCM C2 and C3 harness connectors. 

44000 ohms ± 6600 

6455 ohms ± 645 

247 ohms ± 16 

111 ohms ± 6 

28 

81a4081d 
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NOTE: Check connectors - Clean/repair as necessary 
Measure the resistance of the Transmission Temperature Sensor between the (T54) Transmission Temperature Sig
nal circuit in the TCM C2 harness connector and the (T820) Sensor Ground circuit in the TCM C3 harness con
nector. 
Using the chart at the chart above, compare the Temperature Sensor temperature to the correlating resistance 
value. 

Is the resistance within the specified range when the sensor is at the given temperature? 

Yes »Go To 9 

No »Remove the Transmission Oil Pan and inspect the internal Transmission harness. pins. terminals, and 
connectors for corrosion. damage, or terminal push out. If no problems are found, replace the Trans
mission Temperature Sensor per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSM1SSIONITRANSAXLElAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

9. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSM1SSIONITRANSAXLEJAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 



21 .. 1612 AUTOMATIC - AS6aRC-ELECTRICAL DIAGNOSTICS ---------- DR 

P0712-TRANSMISSION TEMPERATURE SENSOR 1 LOW 

IIiPUT * OUTPUT 
~ SPEED ~ SPIED [E 

SENSOR. [E SENSOR· 

IT ,wrSTED 2, 2! TWISTED 1 ! 

~PAIR~ ~PAIR~ 

T52 Tn 172 114 
20 20 20 20 

DG/OR YliOB YliDB DGIBR 

21 1- "t -- -,i --..:.J c .. ! 
Tn T72 

'WISTED 20 20 TWISTED 

yPAIA'!fB Yl~PAlR ......... 

T52 
20 

• ------.9021 

I 
Tn 
20 

TJ4 
20 

DGIOR YLJOB DGIBR 

j 1 c til C2 21 C2 
.-- - - - - - - -- - - -- - - - - -- - - --- - - "'MODULE. 

I INPUT 8 VOLT OUTPUT _I TRAN SIISSIOI 
SPEED SUPPLY SPEED CONTROL 

I SIGNAL SIGNAL 1 

I I 
I I 

Tce TRANSMISSION TRANSMISSION I 
1 TEMPERATURE SENSOR TEMPERATURE 
1 SIGNAL GROUND ____________ ~N~ _ j 
- - ""7s 'fez - - - -2;-YC:a 15 vC2 

T819 
20 

YLNT 

24 J--
'f 

T819 
20 

YLNT 

mo 
20 

YLMIT 

- - -J- CUi 
18 Y 

T820 
20 

YLIWT 

I 
• --------. suz 

TS4 
20 

DGIOR 

" t CII' I I 
T820 

20 
YLfWT 

21 

mSEIilSOR. 
TRAIlS. IlliG. 
TEMPERATURE 

'T 

T820 
20 

YLNVT 

slC1 

TS4 
20 

DG/OR 

31c1 
- - - - - - - - - .., ASSEIBLY· 

TRANSMISSION I TRANSMISSIOII TRANSMISSION 
SENSOR 
GROUND 

TEMPERA TURE SOLENOID 
SIGNAL 1 

1 

1 L _________ _ 

For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Transmission Oil Temperature Sensor is used to determine shift schedule selection. Transmission Oil Temper
ature is also used in TCC operation . 

• When Monitored: 
Continuously with the ignition on and the engine running . 

• Set Condition: 
The DTC will set if the monitored Transmission Temperature Sensor Signal circuit is greater than 2000 C (392° 
F) for more than 500 ms. 

Possible Causes 

(T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT SHORT TO (T820) SENSOR GROUND 
CIRCUIT 

TRANSMISSION TEMPERATURE SENSOR 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONfTRANSAXLElAUTOMATIC .. AS68RC .. STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF DTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go To 2 

No »Go To 5 

2. CHECK THE (T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO 
GROUND 

Turn the ignition off to the lock position. 
Disconnect the TCM C2 harness connector. 
Disconnect the Transmission Solenoid Assembly C1 harness connector. 
Measure the resistance between ground and the (T54) Transmission 
Temperature Sensor Signal circuit. 

Is the resistance above 100k ohms? 

Yes »Go To 3 

No »Repair the (T54) Transmission Temperature Sensor Signal 
circuit for a short to ground. 

Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC '
STANDARD PROCEDURE) 

A8HIIIBLY· 

~eou=NOIDC1 

(IIC) 

81a41011 
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3. CHECK THE (T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO (T820) 
SENSOR GROUND CIRCUIT 

Disconnect the TCM C3 harness connectors. 
Measure the resistance between the (T54) Transmission Temperature 
Sensor Signal circuit and (T820) Sensor Ground circuit in the Transmis
sion Solenoid Assembly C1 harness connector. 

Is the resistance above 100k ohms? 

Yes »Go To 4 

No »Repair the (T54) Transmission Temperature Sensor Signal 
circuit for a short to the (T820) Sensor Ground circuit. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

4. CHECK THE TRANSMISSION TEMPERATURE SENSOR 

AM .. ILT· 
'!'AAH11USI0N 

.OUiIIIODCl1 

CRCI 

10 

81841018 

OCCCoClCl~ 
17 ccccoFjccc.;I~ .. 

IIIODIIL&. 

TIWI8M_ 15 
CQIilRDLC2 

IIICI 

28 

81a4081d 

TYPICAL VALUES FOR TRANSMISSION TEMPERATURE SENSOR 

TEMPERATURE 

-30 0 C (-220 F) 

10° C (500 F) 

1100 C (230° F) 

1450 C (293° F) 
Turn the ignition off to the lock position. 
Reconnect the Transmission Solenoid harness connector. 

Disconnect the TCM C3 harness connector. 

APPROXIMATE OHM 

44000 ohms ± 6600 

6455 ohms ± 645 

247 ohms ± 16 

111 ohms ± 6 
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NOTE: Check connectors .. Clean/repair as necessary 
Measure the resistance of the Transmission Temperature Sensor between the (T54) Transmission Temperature Sig
nal circuit and the (T820) Sensor Ground circuit in the TCM C3 harness connector. 
Using the chart at the chart above, compare the Temperature Sensor temperature to the correlating resistance 
value. 

Is the resistance within the specified range when the sensor is at the given temperature? 

Ves »Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage. or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found. replace and program the TCM per the Service Information. 

No »Remove the Transmission Oil Pan and inspect the internal Transmission harness, pins, terminals, and 
connectors for corrosion, damage, or terminal push out. If no problems are found, replace the Trans
mission Temperature Sensor per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

5. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 

Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLElAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P0713 .. TRANSMISSION TEMPERATURE SENSOR 1 HIGH 

~ INPUT ~ OUTPUT @ sPEE. ~ apEE. [E SENSOR· [ESEIISOR' 

1 T 'WISTED 2'( 2 T 'WIST ED 1 T 
~PAIR"..J ~PAIR"..J 

T52 T72 T72 T14 
20 20 20 20 

DGJOR YlID8 YLIDB DGJBR 

J ,,1 J" L .. ;'r--- I ---1---' 
Tn Tn 

'W'STED 20 20 TWISTED 
VPAIR~l1)e Vl~P&IR ............ 

• ------. SDt1 

! 
T52 m T14 
20 20 20 

DG/OR VLJDB DGIBR 

Ilct 11c2 21c2 
- - - - - - - - - - - - - - - - - - - - - - - - - - ., IODULE· I INPUT 8 VOLT OUTPUT I TRAil SM ISSIOII 

SPEED SUPPl Y SPEED CONTROL 
I SIGNAL SIGNAL I 
I I 

I Tce TRANSMISSION TRANSMISSION I 
I TEMPERATURE SENSOR TEMPERATURE I 
I __ .1.IGNAl _____ GROUN~ ____________ ~N~ _ J 

15i C2 28 '( C3 15" C2 

T819 me 
20 20 

YLNT YLtNT 

24 t- -- -18t ellS 

T819 
20 

YLNT 

T820 
20 

YlIWT T54 

I 
~ 

DGIOR 
• --------. S192 1 
I I 20 Y C15S 

T820 T820 I 
20 20 T54 

YLfWT YllWT 20 

[E
IENSOR' 
TRUIIISSION 
TEMPERATURE 

DGIOR 

21 81 Ct 31 Ct 

'i 

- - - - - - - - - - ., ASSEMBLY· I TRANSMISSION TRANSMISSION I TRAIISM.SSIOM 

I SENSOR TEMPERATURE IOLEILOID 
GROUND SIGNAL I 

I I 
I I L _________ _ 

For a complete wiring diagram Refer to Section BW. 
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Theory of Operation 
The Transmission Oil Temperature Sensor is used to determine shift schedule selection. Transmission Oil Temper
ature is also used in TCC operation . 

• When Monitored: 
Continuously with the ignition on and the engine running . 

• Set Condition: 
The DTC win set if the monitored Transmission Temperature Sensor Signal circuit is greater than -400 C (-40° 
F) for more than 500 ms. 

Possible Causes 

(T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT SHORT TO VOLTAGE 

(T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT OPEN 

(T820) SENSOR GROUND CIRCUIT OPEN 

INTERNAL TRANSMISSION HARNESS 

TRANSMISSION TEMPERATURE SENSOR 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONlTRANSAXLElAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK IF DTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go To 2 

No »Go To 6 

2. CHECK THE (T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO 
VOLTAGE 

Turn the ignition off to the lock position. 
Disconnect the TCM C1 harness connectors. 

Disconnect the Transmission Solenoid Assembly C1 harness connector. 
Ignition on, engine not running. 

Measure the voltage of the (T54) Transmission Temperature Sensor 
Signal circuit in the TCM C1 harness connector. 

Is the voltage above 0.5 volts? 

Yes »Repair the (T54) Transmission Temperature Sensor Signal 
circuit for a short to voltage. 

Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLElAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 3 

17 ::::: n: ~24 
lI0II''', ~~15 
~COIfTIIOLCi 

!RCl 

81a43189 
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3. CHECK THE (T54) TRANSMISSION TEMPERATURE SENSOR SIGNAL CIRCUIT FOR AN OPEN 

Measure the resistance of the (TS4) Transmission Temperature Sensor 
Signal circuit between the peM C2 harness connector and the Trans
mission Solenoid Assembly harness connector. 

Is the resistan ce below 5.0 ohms? 

Yes »Go To 4 

No »Repair the (T54) Transmission Temperature Sensor Signal 
circuit for an open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

4. CHECK THE (T820) SENSOR GROUND CIRCUIT FOR AN OPEN 

Measure the resistance of the (T820) Sensor Ground circuit between 
the TCM C3 harness connector and the Transmission Solenoid Assem
bly C 1 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the (T820) Sensor Ground circuit for an open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

81a4318d 

28 

81a431ba 
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5. CHECK THE TRANSMISSION TEMPERATURE SENSOR 

CCCCOCC~I 
17 eeeee eeL :M 

IIODULI· 

TUHlM..- 15 
CONTIUlL C2 

I'tC) 

TYPICAL VALUES FOR TRANSMISSION TEMPERATURE SENSOR 

TEMPERATURE APPROXIMATE OHM 

-300 C (-220 F) 

10° C (500 F) 

1100 C (230° F) 

1450 C (2930 F) 
Turn the ignition off to the lock position. 
Reconnect the Transmission Solenoid harness connector. 
Disconnect the TCM C3 harness connector. 

NOTE: Check connectors - Clean/repair as necessary 

44000 ohms ± 6600 

6455 ohms ± 645 

247 ohms ± 16 

111 ohms ± 6 

28 

81a4081d 

Measure the resistance of the Transmission Temperature Sensor between the (T54) Transmission Temperature Sig
nal circuit and the (T820) Sensor Ground circuit in the TCM C3 harness connector. 
Using the chart at the chart above, compare the Temperature Sensor temperature to the correlating resistance 
value. 

Is the resistance within the specified range when the sensor is at the given temperature? 

Yes »Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace and program the TCM per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Remove the Transmission Oil Pan and inspect the internal Transmission harness, pins, terminals, and 
connectors for corrosion, damage, or terminal push out. If no problems are found, replace the Trans
mission Temperature Sensor per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLElAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
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6. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS6BRC VERIFICATION TEST. (Refer to 21 - TRANSMISSrONrrRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P0717-INPUT SPEED SENSOR 1 CIRCUIT NO SIGNAL 

Ir{¢j~I~r 
1 T 'WISTED 21 
~Pl.R~ 

T52 T72 
20 20 

OGIOR YlI08 

~ 

~ 
~ 

2 T TWISTED 1 T 
~PAIR~ 

T72 T14 
20 20 

YLIOB OG/BR 

IEUOR· 
OUTPUT 
SPEED 

J "l 
~ -t--- 381 " 1 0111 ,---'t-

172 112 
TWIITED 20 20 'W.lTED 

......... PlIR~B YL~Pl.R .......... 

• ------. S12t 

I 
T52 172 T14 
W W W 

OG/OR YlillB DGIBR 

l1c1 Ilca 21c2 
.- - - - - -INPm - - - --- - -0 VOlT- - OUTPm -- - - -'IODULE. 

I SPEED SUPPLY SPEED I TRAMSIIIIIOI 
I SIGNAL SIGNAL I COITROL 

I I 
I I I Tee TRANSMISSION TRANSMISSION 

TEMPERATURE SENSOR TEMPERATURE I 
1 __ .2IG~ _____ GROUN.2.. ____________ ~N~ _ J 

161'C2 281'C3 15 "C2 

T819 
20 

VlNT 

24 t- --
I' 

T81Q 
20 

'r'LNT 

me 
20 

YlIWT 

- -Jr Ctli 
181' 

ma 
20 

YLMIT 

I 

T54 
20 

OGIOR .--------.8111 

20 lr C11S 

T820 
I I 

TB20 
20 

YUWT 

21 

[E8EIIOR' 
IRII.I'.S.OI 
TEMPERATURE 

'T 

20 f54 
YLIWT 20 

1 
DG/oR 

8 C1 31c, --- ------, 
1 TRANSMISSION TRANSMISSION ISlEMBLY· 

SENSOR TEMPERATURE I TRAII.IIIIIOIIII 
I GROUND SIGNAL I SOUtlOID 

I I 
I I L _________ _ 

For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Input Speed sensor is used to calculate torque converter speed ratio. The Input Speed sensor is also used 
together with Output Speed sensor to calculate gear ratios. 

Condition One: 

When Monitored: 

• Output Speed is greater than 250 rpm for 4 seconds. 
• Transmission Range is not in Park or Neutral. 
• Engine Speed is greater than 300 rpm. 
• Transmission is not currently in a gear change. 

Set Condition: 

• 32,000 consecutive Output Speed sensor pulses without Input Speed sensor pulses for 2 consecutive Ignition 
cycles. 

Condition Two: 

When Monitored: 

• Wheel Speed is greater than 360 rpm. 
• Transmission Range is not in Park or Neutral. 
• Engine Speed is greater than 550 rpm. 
• Transmission is not currently in a gear change. 

Set Condition: 

• 500 consecutive Wheel Speed sensor pulses without Input Speed sensor pulses for 2 consecutive Ignition 
cycles. 

Possible Causes 

(T52) INPUT SPEED SIGNAL CIRCUIT OPEN 

(T52) INPUT SPEED SIGNAL CIRCUIT SHORT TO GROUND 

(T52) INPUT SPEED SIGNAL CIRCUIT SHORT TO VOLTAGE 

(T52) INPUT SPEED SIGNAL CIRCUIT SHORT TO ANOTHER CIRCUIT 

(T72) 8 VOLT SUPPLY CIRCUIT OPEN 

(T72) 8 VOLT SUPPLY CIRCUIT SHORT TO GROUND 

(T72) 8 VOLT SUPPLY CIRCUIT SHORT TO ANOTHER CIRCUIT 

INPUT SPEED SENSOR 

DAMAGED OR MAGNETIZED TONE RING 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 



DR ---------- AUTOMATIC - AS6aRC-ELECTRICAL DIAGNOSTICS 21· 1623 

Diagnostic Test 

1. CHECK IF THE DTC IS CURRENT 

Ignition on, engine not running. 
With the scan tool, read Transmission DTCs. 
Record the Freeze Frame data for the reported DTC. 
With the scan tool, erase DTCs. 
Using the Freeze Frame data recorded earlier, try to duplicate the conditions in which the DTC originally set. 

NOTE: It may be necessary to road test the vehicle to duplicate the original set conditions. 
With the scan tool, read Transmission DTCs. 

Did the DTC reset? 

Ves »Go To 2 

No »Go To 11 

2. CHECK THE (T72) 8 VOLT SUPPLY CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Input Speed Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage of the (T72) 8 Volt Supply circuit in the Input 
Speed Sensor harness connector. 

Is the voltage 8.0 volts (:t 0.2 volts)? 

Yes »Go To 3 

No »Go To 4 

SENSOR· 

INPUT 

SPEED 

IRe) 

2 

2 

81bf343a 
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3. LOAD TEST THE (172) 8 VOLT SUPPLY CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the TCM C2 harness connector. 
Disconnect the Input Speed Sensor and the Output Speed Sensor har
ness connectors. 

Using a jumper wire, ground the (T72) 8 Volt Supply circuit in the Input 
Speed Sensor harness connector. 

Using a 12 volt test light connected to B (+), probe the (T72) 8 Volt 
Supply circuit on the appropriate terminal of TCM C2 harness connec
tor. 

Does the test light illuminate brightly? 

Yes »Go To 6 

No »Go To 4 

4. CHECK THE (T72) 8 VOLT SUPPLY CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the TCM C2 harness connector. 
Measure the resistance of the (T72) 8 Volt Supply circuit between the 
TeM C2 harness connector and the Input Speed Sensor harness con
nector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the (T72) 8 Volt Supply circuit for an open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLEJAUTOMATIC AS68RC
STANDARD PROCEDURE) 

Ill!HaOR· 
INPUT 

SPeED 

!RC> 

MOOIJI..E. 
TRANaMII!.IIICII\I 

CQNT'ltOLC2 

(Re> 81bf343e 

81a56800 
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5. CHECK THE (T72) 8 VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T72) 8 Volt Supply 
Signal circuit. 

Is the resistance below 100k ohms? 

Yes »Repair the (T72) 8 Volt Supply circuit for a short to ground. 

No 

Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Transmission 
Control Module (TCM) pins, terminals, and connectors for 
corrosion, damage. or terminal push out. Pay particular 
attention to all power and ground circuits. If no problems 
are found, replace and program the TCM per the Service 
Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

ami_· 
INPUT 

SPEEO 
(Re) 

MOOULE· 
~ 

CONTROI.C2 

(ReI 

6. CHECK THE (T52) INPUT SPEED SENSOR SIGNAL CIRCUIT FOR AN OPEN 

Disconnect the TCM C1 harness connector. 
Disconnect the Input Speed Sensor harness connector. 
Measure the resistance of the (T52) Input Speed Sensor Signal circuit 
between the TCM C1 harness connector and the Input Speed Sensor 
harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the (T52) Input Speed Sensor Signal circuit for an 
open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 
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7. CHECK THE (T52) INPUT SPEED SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T52) Input Speed 
Sensor Signal circuit. 

Is the resistance below 100k ohms? 

Yes »Repair the (T52) Input Speed Sensor Signal circuit for a 

No 

short to ground. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Go To 8 

1 

~DDDDD , 

000000 

81a567ed 

8. CHECK THE (T52) INPUT SPEED SENSOR SIGNAL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Measure the resistance between the (T52) Input Speed Sensor Signal 
circuit and all other circuits in the TCM C1 harness connector. 

Is the resistance below 100k ohms between the (T52) Input 
Speed Sensor Signal circuit and any other circuit(s) in the TCM 
C1 harness connector? 

Yes » Repair the (T52) Input Speed Sensor Signal circuit for a 
short to another circuit(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLEI AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No » Go To 9 

MODULE

TRANSMISSION 

CONTROLC1 

(Re) 

6 

81a567f4 
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9. CHECK THE (T52) INPUT SPEED SENSOR SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 

Ignition on, engine not running. 
Measure the voltage of the (T52) Input Speed Sensor Signal circuit. 

Is there any voltage present? 

Yes »Repair the (T52) Input Speed Sensor Signal circuit for a 
short to voltage. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXlElAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 10 

1 O. REPLACE THE INPUT SPEED SENSOR 

Turn the ignition off to the lock position. 
Replace the Input Speed Sensor. 
Inspect the internal tone ring for damaged or missing teeth. 
Reconnect all connectors. 

[:J 
~~' 

1 INI'\IT 
... D 

(IIC) 

1 

\£00000 . 
000000 

Clear DTCs and road test the vehicle under the conditions in which the original DTC set. 

Did the Input Speed Sensor DTC reset? 

81a567f8 

Ves »Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace and program the TCM per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLElAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test complete. 

Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXlEiAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
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11. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Use the Freeze Frame Data to help duplicate the conditions in which the DTC originally set. Pay particular attention 
to the DTC set conditions, such as, VSS, MAP, ECT, and Load 
Using the schematics as a guide, visually inspect the related wiring harness. Look for any chafed, pierced, pinched, 
or partially broken wires. 
Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONJTRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The Output Speed sensor is used to determine gear position by applying the signal to a static shift schedule map. 
The Output Speed sensor is also used together with Input Speed sensor to calculate gear ratios. The TCM com
pares Output shaft speed to Vehicle speed buss messages to diagnosis the system. If the TCM detects a fault with 
the Output speed signal, it switches to vehicle speed to determine gear position. 

Condition One: 

When Monitored: 

• The calculated Output Speed based on Input Speed is greater than 250 rpm. 
• Transmission Range is not in Park or Neutral. 

Set Condition: 

• 48,500 consecutive Input Speed sensor pulses without Output Speed sensor pulses for 2 consecutive Ignition 
cycles. 

Condition Two: 

When Monitored: 

• Wheel Speed is greater than 250 rpm for 4 seconds. 
• Engine Speed is greater than 300 rpm. 

Set Condition: 

• 500 consecutive Wheel Speed sensor pulses without Output Speed sensor pulses for 2 consecutive Ignition 
cycles. 

Possible Causes 

(T14) OUTPUT SPEED SIGNAL CIRCUIT OPEN 

(T14) OUTPUT SPEED SIGNAL CIRCUIT SHORT TO GROUND 

(T14) OUTPUT SPEED SIGNAL CIRCUIT SHORT TO VOLTAGE 

(T14) OUTPUT SPEED SIGNAL CIRCUIT SHORT TO ANOTHER CIRCUIT 

(T72) 8 VOLT SUPPLY CIRCUIT OPEN 

(T72) 8 VOLT SUPPLY CIRCUIT SHORT TO GROUND 

(T72) 8 VOLT SUPPLY CIRCUIT SHORT TO ANOTHER CIRCUIT 

OUTPUT SPEED SENSOR 

DAMAGED TONE RING 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC .. AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 
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1 . CHECK IF THE DTC IS CURRENT 

Ignition on, engine not running. 
With the scan tool. read Transmission OTCs. 
Record the Freeze Frame data for the reported DTC. 
With the scan tool, erase OTCs. 
Using the Freeze Frame data recorded earlier. try to duplicate the conditions in which the DTC originally set. 

NOTE: It may be necessary to road test the vehicle to duplicate the original set conditions. 
With the scan tool, read Transmission OTCs. 

Did the DTC reset? 

Yes »Go To 2 

No »Go To 11 

2. CHECK THE (T72) 8 VOLT SUPPLY CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Output Speed Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage of the (T72) 8 Volt Supply circuit in the Output 
Speed Sensor harness connector. 

Is the yoltage 8.0 Yolts (:t 0.2 Yolts)? 

Yes »Go To 3 

No »Go To 4 

2 

2 

81bf40cf 
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3. LOAD TEST THE (T72) 8 VOLT SUPPLY CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the TCM C2 harness connector. 
Disconnect the Input Speed Sensor and the Output Speed Sensor har
ness connectors. 
Using a jumper wire, ground the (T72) 8 Volt Supply circuit in the Out-
put Speed Sensor harness connector. , 
Using a 12 volt test light connected to B (+), probe the (T72) 8 Volt 
Supply circuit on the appropriate terminal of TCM C2 harness connec
tor. 

Does the test light illuminate brightly? 

Yes »Go To 6 

No »Go To 4 

4. CHECK THE (T72) 8 VOLT SUPPLY CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the TCM C2 harness connector. 
Measure the resistance of the (T72) 8 Volt Supply circuit between the 
TCM C2 harness connector and the Output Speed Sensor harness con
nector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 5 

No »Repair the (T72) 8 Volt Supply circuit for an open. 
Perform AS68RC VERIFrCATION TEST. (Refer to 21 -
TRANSMtSSIONfTRANSAXLElAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

r\
J/ ... 

I I 

B+ 

81bf4180 

2 

11 ::;:J C C C CaD C; .lA 

UOOLLE-

81a56053 
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5. CHECK THE (T72) 8 VOLT SUPPLY CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T72) 8 Volt Supply 
Signal circuit. 

Is the resistance below 100k ohms? 

Yes »Repair the (T72) 8 Volt Supply circuit for a short to ground. 

No 

Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLEIAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Transmission 
Control Module (TCM) pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular 
attention to all power and ground circuits. If no problems 
are found, replace and program the TCM per the Service 
Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

6. CHECK THE (T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT FOR AN OPEN 

Disconnect the TCM C2 harness connector. 
Disconnect the Output Speed Sensor harness connector. 
Measure the resistance of the (T14) Output Speed Sensor Signal circuit 
between the TCM C2 harness connector and the Output Speed Sensor 
harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the (T14) Output Speed Sensor Signal circuit for an 
open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

c c c C C C C C C 

c c C 24 

MQDUL.£. 
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CONTROLC2 
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81a55f76 
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7. CHECK THE (T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T14) Output Speed 
Sensor Signal circuit. 

Is the resistance below 100k ohms? 

Yes »Repair the (T14) Output Speed Sensor Signal circuit for a 
short to ground. 
Periorm AS68RC VERIFICATION TEST. (Refer to 21 -
TAANSMISSIONrrRANSAXLEI AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 8 

g 
-~, 

1 UH&OR· 
OUTPUT 

IIPHD 
IRe) 

OQQQQQOClQ 

MODUU!!

TRAHSMI$IUOH 

CONTROLC2 

lReI 
81a55f7d 

8. CHECK THE (T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Measure the resistance between the (T14) Output Speed Sensor Signal 
circuit and all other circuits in the TCM C2 harness connector. 

Is the resistance below 1 OOk ohms between the (T14) Output 
Speed Sensor Signal circuit and any other circuit(s) in the TCM 
C2 harness connector? 

Yes »Repair the (T14) Output Speed Sensor Signal circuit for a 

No 

short to another circuit(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Go To 9 occcccccc 

MODULE

mANSMI&alON 

COHTROt.¢2 

(FlC) 
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9. CHECK THE (T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 

Ignition on, engine not running. 
Measure the voltage of the (T14) Output Speed Sensor Signal circuit. 

Is there any voltage present? 

Yes »Repair the (T14) Output Speed Sensor Signal circuit for a 

No 

short to voltage. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Go To 10 

1 0.. REPLACE THE OUTPUT SPEED SENSOR 

Tum the ignition off to the lock position. 
Replace the Output Speed Sensor. 
Inspect the internal tone ring for damaged or miSSing teeth. 
Reconnect all connectors. 

-~, 
1 :': -4RC1 

Clear DTCs and road test the vehicle under the conditions in which the original DTC set. 

Old the Output Speed Sensor DTC reset? 

81855fa7 

Yes »Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace and program the TCM per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test complete. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC • STANDARD PROCEDURE) 
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11. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Use the Freeze Frame Data to help duplicate the conditions in which the DTC originally set. Pay particular attention 
to the DTC set conditions, such as, VSS, MAP, ECT, and Load 
Using the schematics as a guide, visually inspect the related wiring harness. Look for any chafed, pierced, pinched, 
or partially broken wires. 
Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P0730-INCORRECT GEAR RATIO 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The Transmission Control Module (TCM) constantly calculates what the output shaft speed should be in any given 
gear based on the input speed sensor, output speed sensor and the current gear state. 

When Monitored: 

• Output rpm is greater than 250 rpm, Transmission is in Drive, no electrical DTCs present, transmission not 
currently in a gear shift 

Set Condition: 

• If the calculated ratio does not match the predetermined ratio for the current gear for more than 2.5 seconds, 
this DTC will set. 

INTERNAL TRANSMISSION PROBLEM 

TRANSMISSION CONTROL MODULE 

Possible Causes 

Always perform the Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 - TRANSMIS
SIONlTRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK FOR INTERNAL TRANSMISSION PROBLEM 

Determine if there are any Transmission mechanical problems present. 
Remove the Transmission Oil Pan and inspect for excessive debris or a plugged Transmission Oil Filter. 
Inspect valve body for foreign material. 

Is there any Transmission mechanical problems present? 

Yes »Repair as necessary per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to an power and ground 
circuits. If no problems are found, replace the TCM per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
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P074S-LINE PRESSURE SOLENOID CIRCUIT 
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For a complete wiring diagram Refer to Section 8W. 

10 
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Theory of Operation 
The Linear Solenoid 4 is used to control overall transmission line pressure. The TCM monitors the Solenoid current 
load and resistance. If a fault is detected, the transmission will go into limp in mode, the Torque Converter Clutch 
(TCC) will be disabled, and the MIL will be illuminated. 

When Monitored: 

• Ignition on, engine funning. 

Set Condition: 

• Solenoid current is greater than or equal to 4 amps for more than 100 ms or Solenoid resistance is greater 
than or equal to 100k ohms for more than 65 ms. 

Possible Causes 

(T821) LINEAR SOLENOID 4 CONTROL CIRCUIT OPEN 

(T821) LINEAR SOLENOID 4 CONTROL CIRCUIT SHORT TO GROUND 

(T821) LINEAR SOLENOID 4 CONTROL CIRCUIT SHORT TO VOLTAGE 

(T821) LINEAR SOLENOID 4 CONTROL CIRCUIT SHORT TO ANOTHER CIRCUIT 

(T818) LINEAR SOLENOID 4 GROUND CIRCUIT OPEN 

(T818) LINEAR SOLENOID 4 GROUND CIRCUIT SHORT TO GROUND 

(T818) LINEAR SOLENOID 4 GROUND CIRCUIT SHORT TO VOLTAGE 

(T818) LINEAR SOLENOID 4 GROUND CIRCUIT SHORT TO ANOTHER CIRCUIT 

LINEAR SOLENOID 4 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF OTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this OTC? 

Ves »Go To 2 

No »Go To 11 
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2. CHECK THE (T821) LINEAR SOLENOID 4 CONTROL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid Assembly C2 harness connec
tors. 
Disconnect the TCM C3 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the (T821) Linear Solenoid 4 Control circuit 
between the Transmission Solenoid Assembly C2 harness connector 
and the TCM C3 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No »Repair the (T821) Linear Solenoid 4 Control circuit for an 
open. 
Perform AS68RC VERIFICATION TEST .. (Refer to 21 -
TRANSM ISSIONrrRANSAXLEI AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

MODULe· 
TAA.MIIil8I1OH 

COIffitOl.CS 

~) 

3. CHECK THE (T821) LINEAR SOLENOID 4 CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T821) Linear Solenoid 
4 Control circuit. 

Is the resistance below lOOk ohms? 

Yes »Repair the (T821) Linear Solenoid 4 Control circuit for a 
short to ground. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLEIAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 4 
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4. CHECK THE (T821) LINEAR SOLENOID 4 CONTROL CIRCUIT SHORT TO VOLTAGE 

Ignition on, engine not running. 
Measure the voltage of the (T821) Linear Solenoid 4 Control circuit. 

Is the voltage above 0.5 volt? 

Ves »Repair the (T821) Linear Solenoid 4 Control circuit for a 
short to voltage. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 5 

MODULE

TRA.MStUBIOIi 

CONTROl.C3 

IRe) 81a7360b 

5. CHECK THE (T821) LINEAR SOLENOID 4 CONTROL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Measure the resistance between the (T821) Linear Solenoid 4 Control 
circuit and all other circuits in the Transmission Solenoid Assembly C2 
harness connector. 

Is the resistance belOW 1 OOk ohms between the (T821) Linear 
Solenoid 4 Control circuit and any other circuit in the Trans
mission Solenoid Assembly harness connector? 

Ves »Repair the (T821) Linear Solenoid 4 Control circuit for a 
short to another circuit(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 6 
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6. CHECK THE (T818) LINEAR SOLENOID 4 GROUND CIRCUIT FOR AN OPEN 

Measure the resistance of the (T818) Linear Solenoid 4 Ground circuit 
between the Transmission Solenoid Assembly C2 harness connector 
and the TCM C3 harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Go To 7 

No »Repair the (T818) Linear Solenoid 4 Ground circuit for an 
open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

IOl.2NOIDC2 

(IlC) 

7. CHECK THE (T818) LINEAR SOLENOID 4 GROUND CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T818) Linear Solenoid 
4 Ground circuit. 

Is the resistance below 100k ohms? 

Ves »Repair the (T818) Linear Solenoid 4 Ground circuit for a 
short to ground. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 8 
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8. CHECK THE (T818) LINEAR SOLENOID 4 GROUND CIRCUIT SHORT TO VOLTAGE 

Ignition on, engine not running. 

Measure the voltage of the (T818) Linear Solenoid 4 Ground circuit. 

Is the voltage above 0.5 volt? 

Yes »Repair the (T818) Linear Solenoid 4 Ground circuit for a 
short to voltage. 
Periorm AS68RC VERIFICATION TEST. (Refer to 21 
TRANSMISSIONrrRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 9 
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9. CHECK THE (T818) LINEAR SOLENOID 4 GROUND CIRCUIT SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Measure the resistance between the (T818) Linear Solenoid 4 Ground 
circuit and all other circuits in the Transmission Solenoid Assembly C2 
harness connector. 

Is the resistance below 100k ohms between the (T818) Linear 
Solenoid 4 Ground circuit and any other circuit in the Trans
mission Solenoid Assembly C2 harness connector? 

Yes »Repair the (T818) Linear Solenoid 4 Ground circuit for a 
short to another circuit(s). 
Periorm AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 10 

5 

ASSEMBLY· 

TRANSMISSION 

SOL.£NOJD C2 

(Re) 

6 

12 

81a73639 
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10. CHECK THE LINEAR SOLENOID 4 

Turn the ignition off to the lock position. 

Reconnect the Transmission Solenoid Assembly C2 Harness connector. 
Measure the resistance between the (T821) Linear Solenoid 4 Control 
and the (T818) Linear Solenoid 4 Ground circuit on the appropriate ter
minals of the TCM C3 harness connector. 

Is the reSistance of the Linear Solenoid 4 5.5 ohms (:I:: 0.5 
ohms)? 

Yes »Using the schematics as a guide, check the Transmission 

No 

Control Module (TCM) pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular 
attention to all power and ground circuits. If no problems 
are found, replace and program the TCM per the Service 
Information. 

Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Replace the Linear Solenoid 4 per the Service Information. 

11. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 

22 

30 

MODULE. 

TRANSMISSION 

CONTROLC3 

(RC) 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

31 

81a7365a 

Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P0746-PRESSURE CONTROL SOLENOID A PERFORMANCE 

21 - 1645 
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Theory of Operation 
The Linear Solenoid 1 is used to control input pressure to the Control Valve 1. The Control Valve 1 uses the input 
to modulate the line pressure to the appropriate supply pressure for the clutch. The TCM verifies the operation of 
the Control Valve 1 by monitoring the Pressure Switch 1. If a fault is detected, the transmission will go into limp in 
mode, the Torque Converter Clutch (TeC) will be disabled, the limp in gear will vary based on the current gear and 
other conditions, and the MIL will be illuminated. 

Condition One: 

When Monitored: 

• Ignition on, engine running. 

Set Condition: 

• Pressure switch 1 is on for more than 310 ms after the transition of the Control Valve 1 from on to off. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 

Condition Two: 

When Monitored: 

• Ignition on, engine running. 
• TRS is in the D, 3, 2, or 1 position and Pressure Switch 8 is on. 

Set Condition: 

• Pressure switch 1 is off for more than 510 ms after the transition of the Control Valve 1 from off to on. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds and the Pressure Switch 8 is Off in Park, Neutral, or Reverse for 500 ms. 

Condition Three: 

When Monitored: 

• Ignition on, engine running. 
• TRS is in the 0, 3, 2, or 1 position and Pressure Switch 8 is on. 

Set Condition: 

• Pressure Switch 1 is off for more than 310 ms after a transition of the Control Valve 1 from on to off when the 
gear ratio is Neutral for more than 2 seconds. 

• The electric fault of the Solenoid has not been detected after the above condition has been established within 
10 seconds and the Pressure Switch 8 is Off in Park, Neutral, or Reverse for 500 ms. 

Condition Four: 

When Monitored: 

• Ignition on, engine running. 
• Control Valve 1 continuous operation is off. 

Set Condition: 

• Pressure Switch 1 is on for more than 100 ms. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 
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Condition Five: 

When Monitored: 

• Ignition on, engine running. 
• TRS is in the D, 3, 2, or 1 position and Pressure Switch 8 is on. 
• Control Valve 1 continuous operation is on. 

Set Condition: 

• Pressure Switch 1 is off for more than 2 seconds. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 

Possible Causes 

PRESSURE SWITCH 1 SIGNAL CIRCUIT OPEN 

PRESSURE SWITCH 1 SIGNAL CIRCUIT SHORT TO GROUND 

PRESSURE SWITCH 1 

CONTROL VALVE 1 

INTERNAL WIRING 

LOW TRANSMISSION FLUID LEVEL 

INTERNAL TRANSMISSION 

TRANSMISSION CONTROL MODULE 

Diagnostic Test 

1. CHECK IF DTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go To 2 

No »Go To 8 

2. CHECK PRESSURE SWITCH 1 STATE 

Ignition on, engine not running. 
With the scan tool, view the Pressure Switch 1 state. 

Does the scan tool display the Pressure Switch 1 as "On"? 

Ves »Go To 3 

No »Go To 5 
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3. CHECK PRESSURE SWITCH 1 

Turn the ignition off to the lock position. 

Disconnect the Transmission Solenoid Assembly C2 harness connector 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
With the scan tool, view the Pressure Switch 1 state. 

Does the scan tool display the Pressure Switch 1 as "On"? 

Yes »Go To 4 

No »Inspect the internal wiring harness and connectors for shorts, corrosion, damage, or terminal push out. 
If no problems found. replace the Pressure Switch 1 per the Service Information. 
Perform AS6BRC VERIFICATION TEST .. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS6BRC - STANDARD PROCEDURE) 

4. CHECK THE (TaOO) PRESSURE SWITCH 1 SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off to the lock position. 
Disconnect the TCM C1 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the (TBOO) Pressure Switch 1 signal circuit to 
ground. 

Is the resistance below lOOk ohms? 

Ves 

No 

» Repair the (TBOO) Pressure Switch 1 signal circuit for a 
short to ground. 
Perform AS6BRC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Transmission 
Control Module (TCM) pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular 
attention to all power and ground circuits. If no problems 
are found, replace and program the TCM per the Service 
Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

5. CHECK PRESSURE SWITCH 1 SIGNAL CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid Assembly C2 harness connector 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
With the scan tool, monitor the Pressure Switch 1 state in the following step. 

A88EII8LY· 
TR.v.I_106I 
8OLJ[NOGC2 

(!te) 

UDDDDU 

13 DOD :::JO 17 

81a99d18 

Using a test light connected to ground, probe the (TaOO) Pressure Switch 1 signal circuit in the Transmission Sole
noid Assembly C2 Harness connector. 

Does the scan tool display the Pressure Switch 1 as "On" when the (TaOO) Pressure Switch 1 signal 
circuit is grounded with the test light? 

Ves »Go To 7 

No »Go To 6 
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6. CHECK THE (TBOO) PRESSURE SWITCH 1 SIGNAL CIRCUIT FOR AN OPEN 

Turn the ignition off to the' lock position. 
Disconnect the TCM C 1 harness connector. 
Measure the resistance of the (TBOO) Pressure Switch 1 signal circuit 
between the Transmission Solenoid Assembly C2 harness connector 
and the TCM C1 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Using the schematics as a guide, check the Transmission 
Control Module (TCM) pins, terminals, and connectors for 
shorts, corrosion, damage, or terminal push out. Pay partic
ular attention to all power and ground circuits. If no prob
lems are found, replace and program the TCM per the 
Service Information. 

No »Repair the (TBOO) Pressure Switch 1 signal circuit for an 
open. 
Perform AS6BRC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS6BRC -
STANDARD PROCEDURE) 

7. CHECK INTERNAL TRANSMISSION 

Turn the ignition off to the lock position. 
Remove the transmission oil pan. 

DDDD[JD 

13 11 

81a99d14 

Check the internal transmission harness, pins, terminals, and connectors for shorts, corrosion, damage, or terminal 
push out. 
Visually inspect the valve body for debris, damage or leaking hydraulic paths. 
Visually inspect for sticking or binding Control Valve(s). 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS6BRC - STANDARD PROCEDURE) 

No »Replace the Pressure Switch 1 per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

8. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P0748-PRESSURE CONTROL SOLENOID A CIRCUIT 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Linear Solenoid 1 is used to control input pressure to the Control Valve 1. The Control Valve 1 uses the input 
to modulate the line pressure to the appropriate supply pressure for the clutch. The TCM monitors the Solenoid 
current load and resistance. If a fault is detected, the transmission will go into limp in mode. the Torque Converter 
Clutch (TCC) will be disabled, the limp in gear will vary based on the current gear and other conditions, and the MIL 
will be illuminated. 

When Monitored: 

• Ignition on, engine running. 

Set Condition: 

• Solenoid current is greater than or equal to 4 amps for more than 100 ms or Solenoid resistance is greater 
than or equal to 100k ohms for more than 65 ms. 

Possible Causes 

(T813) LINEAR SOLENOID 1 CONTROL CIRCUIT OPEN 

(T813) LINEAR SOLENOID 1 CONTROL CIRCUIT SHORT TO GROUND 

(T813) LINEAR SOLENOID 1 CONTROL CIRCUIT SHORT TO VOLTAGE 

(T813) LINEAR SOLENOID 1 CONTROL CIRCUIT SHORT TO ANOTHER CIRCUIT 

(T812) LINEAR SOLENOID 1 GROUND CIRCUIT OPEN 

(T812) LINEAR SOLENOID 1 GROUND CIRCUIT SHORT TO GROUND 

(T812) LINEAR SOLENOID 1 GROUND CIRCUIT SHORT TO VOLTAGE 

(T812) LINEAR SOLENOID 1 GROUND CIRCUIT SHORT TO ANOTHER CIRCUIT 

LINEAR SOLENOID 1 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 • 
TRANSMISSIONlTRANSAXLElAUTOMATIC • AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK IF DTC IS CURRENT 

With the scan tool, view Transmission DTes. 

Is the status Active or is the Starts Since Set counter 2 or less for this OrC? 

Yes »Go To 2 

No »Go To 11 
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2. CHECK THE (T813) LINEAR SOLENOID 1 CONTROL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid Assembly C1 harness connec
tors. 
Disconnect the TCM C3 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the (T813) Linear Solenoid 1 Control circuit 
between the Transmission Solenoid Assembly C1 harness connector 
and the TCM C3 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No »Repair the (T813) Linear Solenoid 1 Control circuit for an 
open. 
Perform AS68RC VERIFLCATION TEST .. (Refer to 21 -
TRANSMISSIONITRANSAXLEI AUTOMATIC - AS68RC 
STANDARD PROCEDURE) 
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(Rei 

81a73c5c 

3. CHECK THE (T813) LINEAR SOLENOID 1 CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T813) Linear Solenoid 
1 Control circuit. 

Is the resistance below 100k ohms? 

Ves »Repair the (T813) Linear Solenoid 1 Control circuit for a 
short to ground. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 4 
_I_LV· __ MIOIj 
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4. CHECK THE (T8l3) LINEAR SOLENOID 1 CONTROL CIRCUIT SHORT TO VOLTAGE 

Ignition on, engine not running. 
Measure the voltage of the (T813) Linear Solenoid 1 Control circuit. 

Is the voltage above 0.5 volt? 

Yes »Repair the (T813) Linear Solenoid 1 Control circuit for a 
short to voltage. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 
TRANSMISSIONfTRANSAXLEI AUTOMATIC - AS68RC 
STANDARD PROCEDURE) 

No »Go To 5 

~ID 
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.&SeEIIBLY· 
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5. CHECK THE (T813) LINEAR SOLENOID 1 CONTROL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Measure the resistance between the (T813) Linear Solenoid 1 Control 
circuit and all other circuits in the Transmission Solenoid Assembly C1 
harness connector. 

Is the resistance below lOOk ohms between the (T8l3) Linear 
Solenoid 1 Control circuit and any other circuit in the Trans .. 
mission Solenoid Assembly harness connector? 

Yes » Repair the (T813) Linear Solenoid 1 Control circuit for a 
short to another circuit(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLEIAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No » Go To 6 6 
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6. CHECK THE (T812) LINEAR SOLENOID 1 GROUND CIRCUIT FOR AN OPEN 

Measure the resistance of the (T812) Linear Solenoid 1 Ground circuit 
between the Transmission Solenoid Assembly C1 harness connector 
and the TCM C3 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No » Repair the (T812) Linear Solenoid 1 Ground circuit for an 
open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLEIAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

:::: ~DI :0 
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7. CHECK THE (T812) LINEAR SOLENOID 1 GROUND CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T812) Linear Solenoid 
1 Ground circuit 

Is the resistance below 100k ohms? 

Yes »Repair the (T812) Linear Solenoid 1 Ground circuit for a 
short to ground_ 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 8 
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8. CHECK THE (T812) LINEAR SOLENOID 1 GROUND CIRCUIT SHORT TO VOLTAGE 

Ignition on, engine not running. 
Measure the voltage of the (T812) Linear Solenoid 1 Ground circuit. 

Is the voltage above 0.5 volt? 

Yes »Repair the (T812) Linear Solenoid 1 Ground circuit for a 
short to voltage. 
Peliorm AS68RC VERIFICATION TEST. (Refer to 21 
TRANSMISSIONffRANSAXLEIAUTOMATIC - AS68RC 
STANDARD PROCEDURE) 

No »Go To 9 

====~o 

........ ". --~~C1 10 
411C1 

9. CHECK THE (T812) LINEAR SOLENOID 1 GROUND CIRCUIT SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Measure the resistance between the (T812) Linear Solenoid 1 Ground 
circuit and all other circuits in the Transmission Solenoid Assembly C1 
harness connector. 

Is the resistance below 100k ohms between the (T812) Linear 
Solenoid 1 Ground circuit and any other circuit in the Trans
mission Solenoid Assembly C1 harness connector? 

Yes »Repair the (T812) Linear Solenoid 1 Ground circuit for a 

No 

short to another circuit(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONffRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Go To 10 
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1 o. CHECK THE LINEAR SOLENOID 1 

Turn the ignition off to the Jock position. 
Reconnect the Transmission Solenoid Assembly C1 Harness connector. 
Measure the resistance between the (T813) Linear Solenoid 1 Control 
and the (T812) Linear Solenoid 1 Ground circuit on the appropriate ter
minals of the TCM C3 harness connector. 

Is the resistance of the Linear Solenoid 1 5.5 ohms (:t 0.5 
ohms)? 

Yes »Using the schematics as a guide, check the Transmission 

No 

Control Module (TCM) pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular 
attention to all power and ground circuits. If no problems 
are found, replace and program the TCM per the Service 
Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Replace the Linear Solenoid 1 per the Service Information. 

11. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 

6 

MODULE

TRANSMISSION 

CONTROLC3 

(RC) 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

7 

81a73c93 

Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P0751-SHIFT SOLENOID A PERFORMANCE 
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Theory of Operation 
The TCM verifies the operation of the Shift (On/Off) Valve 1 by monitoring the Pressure Switch 3. If a fault is 
detected, the transmission will go into limp in mode, the Torque Converter Clutch (TCC) will be disabled, the limp in 
gear will vary based on the current gear and other conditions, and the MIL will be illuminated. 

Condition One: 

When Monitored: 

• Ignition on, engine running. 

Set Condition: 

• Pressure Switch 3 is on for more than 1780 ms after the transition of the Shift (On/Off) Valve 1 from on to off. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 

Condition Two: 

When Monitored: 

• Ignition on, engine running. 

Set Condition: 

• Pressure Switch 3 is off for more than 1400 ms after the transition of the Shift (On/Off) Valve 1 from off to on. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 

Condition Three: 

When Monitored: 

• Ignition on, engine running. 
• Shift (OniOff) Valve 1 continuous operation is off. 

Set Condition: 

• Pressure Switch 3 is on for more than 450 ms. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 

Condition Four: 

When Monitored: 

• Ignition on, engine running. 
• Shift (On/Off) Valve 1 continuous operation is on. 

Set Condition: 

• Pressure Switch 3 is off for more than 450 ms. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 
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Possible Causes 

PRESSURE SWITCH 3 SIGNAL CIRCUIT OPEN 

PRESSURE SWITCH 3 SIGNAL CIRCUIT SHORT TO GROUND 

PRESSURE SWITCH 3 

SHIFT (ON/OFF) VALVE 1 

INTERNAL WIRING 

LOW TRANSMISSION FLUID LEVEL 

INTERNAL TRANSMISSION 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 .. 
TRANSMISSIONITRANSAXLEIAUTOMATIC .. AS68RC .. STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK IF DTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go To 2 

No »Go To 8 

2. CHECK PRESSURE SWITCH 3 STATE 

Ignition on, engine not running. 
With the scan tool, view the Pressure Switch 3 state. 

Does the scan tool display the Pressure Switch 3 as "On"? 

Yes »Go To 3 

No »Go To 5 

3. CHECK PRESSURE SWITCH 3 

Turn the ignition off to the lock pOSition. 
Disconnect the Transmission Solenoid Assembly C2 harness connector 

NOTE: Check connectors .. Clean/repair as necessary. 
Ignition on, engine not running. 
With the scan tool, view the Pressure Switch 3 state. 

Does the scan tool display the Pressure Switch 3 as "On"? 

Yes »Go To 4 

No »Inspect the internal wiring harness and connectors for shorts, corrosion, damage, or terminal push out. 
If no problems found, replace the Pressure Switch 3 per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
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4. CHECK THE PRESSURE SWITCH 3 SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off to the lock position. 
Disconnect the TCM C 1 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the (T802) Pressure Switch 3 signal circuit to 
ground. 

Is the resistance below lOOk ohms? 

Yes »Repair the (T802) Pressure Switch 3 signal circuit for a 
short to ground. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLEI AUTOMATIC - AS68RC • 
STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Transmission 
Control Module (TCM) pins, terminals t and connectors for 
corrosion, damage. or terminal push out. Pay particular 
attention to all power and ground circuits. If no problems 
are found, replace and program the TCM per the Service 
Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

5. CHECK PRESSURE SWITCH 3 SIGNAL CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid Assembly C2 harness connector 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
With the scan tool, monitor the Pressure Switch 3 state in the following step_ 
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Using a test light connected to ground, probe the (T802) Pressure Switch 3 Signal circuit in the Transmission Sole
noid Assembly C2 Harness connector. 

Does the scan tool display the Pressure Switch 3 as "On" when the (T802) Pressure Switch 3 signal 
circuit is grounded with the test light? 

Yes »Go To 7 

No »Go To 6 
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6. CHECK THE (T802) PRESSURE SWITCH 3 SIGNAL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 

Disconnect the TCM C1 harness connector. 
Measure the resistance of the (T802) Pressure Switch 3 signal circuit 
between the Transmission Solenoid Assembly C2 harness connector 
and the TCM C1 harness connector. 

Is the resistance below 5.0 ohms? 

Yes » Using the schematics as a guide, check the Transmission 
Control Module (TCM) pins, terminals, and connectors for 
shorts, corrosion, damage, or terminal push out. Pay partic
ular attention to all power and ground circuits. If no prob
lems are found, replace and program the TCM per the 
Service Information. 

No »Repair the (T802) Pressure Switch 3 signal circuit for an 
open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

7. CHECK INTERNAL TRANSMISSION 

Turn the ignition off to the lock position. 
Remove the transmission oil pan. 
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Check the internal transmission harness, pins, terminals, and connectors for shorts, corrosion, damage, or terminal 
push out. 
Visually inspect the valve body for debris, damage or leaking hydraulic paths. 
Visually inspect for sticking or binding Control Valve(s). 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Replace the Pressure Switch 3 per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

8. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P07S6-SHIFT SOLENOID B PERFORMANCE 
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Theory of Operation 
The TCM verifies the operation of the Shift (OniOff) Valve 2 by monitoring the Pressure SWitch 4. If a fault is 
detected, the transmission will go into limp in mode, the Torque Converter Clutch (TCC) will be disabled, the limp in 
gear will vary based on the current gear and other conditions, and the MIL will be illuminated. 

Condition One: 

When Monitored: 

• Ignition on, engine running. 

Set Condition: 

• Pressure Switch 4 is on for more than 1780 ms after the transition of the Shift (OniOff) Valve 2 from on to off. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 

Condition Two: 

When Monitored: 

• Ignition on, engine running. 

Set Condition: 

• Pressure Switch 4 is off for more than 1400 ms after the transition of the Shift (On/Off) Valve 2 from off to on. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 

Condition Three: 

When Monitored: 

• Ignition on, engine running. 
• Shift (On/Off) Valve 2 continuous operation is off. 

Set Condition: 

• Pressure Switch 4 is on for more than 450 ms. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 

Condition Four: 

When Monitored: 

• Ignition on, engine running. 
• Shift (On/Off) Valve 2 continuous operation is on. 

Set Condition: 

• Pressure Switch 4 is off for more than 450 ms. 
• The electric fault of the Solenoid has not been detected atter the above condition has been established within 

10 seconds. 
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Possible Causes 

PRESSURE SWITCH 4 SIGNAL CIRCUIT OPEN 

PRESSURE SWITCH 4 SIGNAL CIRCUIT SHORT TO GROUND 

PRESSURE SWITCH 4 

SHIFT (ON/OFF) VALVE 2 

INTERNAL WIRING 

INTERNAL TRANSMISSION 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 • 
TRANSMISSIONITRANSAXLEIAUTOMATIC • AS68RC • STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF DTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go To 2 

No »Go To 8 

2. CHECK PRESSURE SWITCH 4 STATE 

Ignition on, engine not running. 
With the scan tool, view the Pressure Switch 4 state. 

Does the scan tool display the Pressure Switch 4 as "On"? 

Yes »Go To 3 

No »Go To 5 

3. CHECK PRESSURE SWITCH 4 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid Assembly C2 harness connector 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
With the scan tool, view the Pressure Switch 4 state. 

Does the scan tool display the Pressure Switch 4 as "On"? 

Yes »Go To 4 

No »Inspect the internal wiring harness and connectors for shorts, corrosion, damage, or terminal push out. 
If no problems found, replace the Pressure Switch 4 per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
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4. CHECK THE (T803) PRESSURE SWITCH 4 SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off to the lock position. 
Disconnect the TCM C1 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the (TB03) Pressure Switch 4 signal circuit to 
ground. 

Is the resistance below 100k ohms? 

Yes »Repair the (TB03) Pressure Switch 4 signal circuit for a 
short to ground. 
Perform AS6BRC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONffRANSAXLElAUTOMATIC - AS6BRC -
STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Transmission 
Control Module (TCM) pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular 
attention to all power and ground circuits. If no problems 
are found, replace and program the TCM per the Service 
Information. 
Perform AS6BRC VERIFICATION TEST. (Refer to 21 
TRANSMISSIONffRANSAXLEI AUTOMATIC - AS6BRC 
STANDARD PROCEDURE) 

5. CHECK PRESSURE SWITCH 4 SIGNAL CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid Assembly C2 harness connector 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
With the scan tool, monitor the Pressure Switch 4 state in the fo"owing step. 
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Using a test light connected to ground, probe the (TB03) Pressure Switch 4 signal circuit in the Transmission Sole
noid Assembly C2 Harness connector. 

Does the scan tool display the Pressure Switch 4 as "On" when the (T803) Pressure Switch 4 s'gnal 
circuit is grounded with the test light? 

Yes »Go To 7 

No »Go To 6 
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6. CHECK THE (T803) PRESSURE SWITCH 4 SIGNAL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the TCM C1 harness connector. 
Measure the resistance of the (T803) Pressure Switch 4 signal circuit 
between the Transmission Solenoid Assembly C2 harness connector 
and the TCM C1 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Using the schematics as a guide, check the Transmission 
Control Module (TCM) pins, terminals, and connectors for 
shorts, corrosion, damage, or terminal push out. Pay partic
ular attention to all power and ground circuits. If no prob
lems are found, replace and program the TCM per the 
Service Information. 

No »Repair the (T803) Pressure Switch 4 signal circuit for an 
open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

7. CHECK INTERNAL TRANSMISSION 

Turn the ignition off to the lock position. 
Remove the transmission oil pan. 
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Check the internal transmission harness, pins, terminals, and connectors for shorts, corrosion, damage, or terminal 
push out. 
Visually inspect the valve body for debris, damage or leaking hydraulic paths. 
Visually inspect for sticking or binding Control Valve(s), 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Replace the Pressure Switch 4 per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

8. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P0761-SHIFT SOLENOID C PERFORMANCE 
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Theory of Operation 
The TCM verifies the operation of the Shift (On/Off) Valve 3 by monitoring the Pressure Switch 5. If a fault is 
detected, the transmission will go into limp in mode, the Torque Converter Clutch (TCC) will be disabled, the limp in 
gear will vary based on the current gear and other conditions, and the MIL will be illuminated. 

Condition One: 

When Monitored: 

• Ignition on, engine running. 

Set Condition: 

• Pressure Switch 5 is on for more than 1780 ms after the transition of the Shift (On/Off) Valve 3 from on to off. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 

Condition Two: 

When Monitored: 

• Ignition on, engine running. 

Set Condition: 

• Pressure Switch 5 is off for more than 1400 ms after the transition of the Shift (On/Off) Valve 3 from off to on. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 

Condition Three: 

When Monitored: 

• Ignition on, engine running. 
• Shift (On/Off) Valve 3 continuous operation is off. 

Set Condition: 

• Pressure Switch 5 is on for more than 450 ms. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 

Condition Four: 

When Monitored: 

• Ignition on, engine running. 
• Shift (On/Off) Valve 3 continuous operation is on. 

Set Condition: 

• Pressure Switch 5 is off for more than 450 ms. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 
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Possible Causes 

PRESSURE SWITCH 5 SIGNAL CIRCUIT OPEN 

PRESSURE SWITCH 5 SIGNAL CIRCUIT SHORT TO GROUND 

PRESSURE SWITCH 5 

SHIFT (ON/OFF) VALVE 3 

INTERNAL WIRING 

INTERNAL TRANSMISSION 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF DTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Ves »Go To 2 

No »Go To 8 

2. CHECK PRESSURE SWITCH 5 STATE 

Ignition on, engine not running. 
With the scan tool, view the Pressure Switch 5 state. 

Does the scan tool display the Pressure Switch 5 as "On"? 

Yes »Go To 3 

No »Go To 5 

3. CHECK PRESSURE SWITCH 5 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid Assembly C1 harness connector 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
With the scan tool, view the Pressure Switch 5 state. 

Does the scan tool display the Pressure Switch 5 as "On"? 

Ves »Go To 4 

No »Inspect the internal wiring harness and connectors for shorts, corrosion, damage, or terminal push out. 
If no problems found, replace the Pressure Switch 5 per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
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4. CHECK THE (T804) PRESSURE SWITCH 5 SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off to the lock position. 
Disconnect the TCM C1 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the (T804) Pressure Switch 5 signal circuit to 
ground. 

Is the resistance below 100k ohms? 

Ves »Repair the (T804) Pressure Switch 5 signal circuit for a 

No 

short to ground. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 • 
TRANSMISSIONfTRANSAXlElAUTOMATIC - AS68RC • 
STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Transmission 
Control Module (TCM) pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular 
attention to all power and ground circuits. If no problems 
are found, replace and program the TCM per the Service 
Information. 
Perform AS68RC VERIFICATrON TEST. (Refer to 21 
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

5. CHECK PRESSURE SWITCH 5 SIGNAL CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid Assembly C1 harness connector 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
With the scan tool, monitor the Pressure Switch 5 state in the following step. 
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Using a test light connected to ground, probe the (T804) Pressure Switch 5 signal circuit in the Transmission Sole
noid Assembly C1 Harness connector. 

Does the scan tool display the Pressure Switch 5 as uOn" when the (T804) Pressure Switch 5 signal 
circuit is grounded with the test light? 

Yes »Go To 7 

No »Go To 6 
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6. CHECK THE (T804) PRESSURE SWITCH 5 SIGNAL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the TCM C1 harness connector. 
Measure the resistance of the (T804) Pressure Switch 5 signal circuit 
between the Transmission Solenoid Assembly C1 harness connector 
and the TCM C1 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Using the schematics as a guide, check the Transmission 
Control Module (TCM) pins, terminals, and connectors for 
shorts, corrosion, damage, or terminal push out. Pay partic
ular attention to all power and ground circuits. If no prob
lems are found, replace and program the TCM per the 
Service Information. 

No »Repair the (T804) Pressure Switch 5 signal circuit for an 
open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS66RC -
STANDARD PROCEDURE) 

7. CHECK INTERNAL TRANSMISSION 

Turn the ignition off to the lock position. 
Remove the transmission oil pan. 
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Check the internal transmission harness, pins, terminals, and connectors for shorts, corrosion, damage, or terminal 
push out. 
Visually inspect the valve body for debris, damage or leaking hydraulic paths. 
Visually inspect for sticking or binding Control Valve(s). 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Replace the Pressure Switch 5 per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
AS66RC - STANDARD PROCEDURE) 

8. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P0766-SHIFT SOLENOID D PERFORMANCE 
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Theory of Operation 
The TCM verifies the operation of the Shift (On/Off) Valve 4 by monitoring the Pressure Switch 6. If a fault is 
detected, the transmission will go into limp in mode, the Torque Converter Clutch (TCC) will be disabled, the limp in 
gear will vary based on the current gear and other conditions, and the MIL will be illuminated. 

Condition One: 

When Monitored: 

• Ignition on, engine running. 

Set Condition: 

• Pressure Switch 6 is on for more than 1780 ms after the transition of the Shift (On/Off) Valve 4 from on to off. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 

Condition Two: 

When Monitored: 

• Ignition on, engine running. 

Set Condition: 

• Pressure Switch 6 is off for more than 1400 ms after the transition of the Shift (On/Off) Valve 4 from off to on. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 

Condition Three: 

When Monitored: 

• Ignition on, engine running. 
• Shift (On/Off) Valve 4 continuous operation is off. 

Set Condition: 

• Pressure Switch 6 is on for more than 450 ms. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 

Condition Four: 

When Monitored: 

• Ignition on, engine running. 
• Shift (On/Off) Valve 4 continuous operation is on. 

Set Condition: 

• Pressure Switch 6 is off for more than 450 ms. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 
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Possible Causes 

PRESSURE SWITCH 6 SIGNAL CIRCUIT OPEN 

PRESSURE SWITCH 6 SIGNAL CIRCUIT SHORT TO GROUND 

PRESSURE SWITCH 6 

SHIFT (ON/OFF) VALVE 4 

INTERNAL WIRING 

INTERNAL TRANSMISSION 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pra...Dlagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEJAUTOMATIC - AS68RC • STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF DTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go To 2 

No »Go To 8 

2. CHECK PRESSURE SWITCH 6 STATE 

Ignition on, engine not running. 
With the scan tool, view the Pressure Switch 6 state. 

Does the scan tool display the Pressure Switch 6 as UOn"? 

Yes »Go To 3 

No »Go To 5 

3. CHECK PRESSURE SWITCH 6 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid Assembly C2 harness connector 

NOTE: Check connectors· Clean/repair as necessary. 
Ignition on, engine not running. 
With the scan tool, view the Pressure Switch 6 state. 

Does the scan tool display the Pressure Switch 6 as "On"? 

Yes »Go To 4 

No »Inspect the internal wiring harness and connectors for shorts, corrosion, damage, or terminal push out. 
If no problems found. replace the Pressure Switch 6 per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
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4. CHECK THE (T80S) PRESSURE SWITCH 6 SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off to the lock position. 
Disconnect the TCM C1 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the (TBOS) Pressure Switch 6 signal circuit to 
ground. 

Is the resistance below 100k ohms? 

Yes »Repair the (TBOS) Pressure Switch 6 signal circuit for a 

No 

short to ground. 
Perform AS6BRC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLEIAUTOMATIC - AS6BRC -
STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Transmission 
Control Module (TCM) pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular 
attention to all power and ground circuits. If no problems 
are found, replace and program the TCM per the Service 
Information. 
Perform AS6BRC VERIFICATION TEST. (Refer to 21 
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS6BRC -
STANDARD PROCEDURE) 

5. CHECK PRESSURE SWITCH 6 SIGNAL CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid Assembly C2 harness connector 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
With the scan tool, monitor the Pressure Switch 6 state in the following step. 

81a9df31 

Using a test light connected to ground. probe the (TaOS) Pressure Switch 6 signal circuit in the Transmission Sole
noid Assembly C2 Harness connector. 

Does the scan tool display the Pressure Switch 6 as "On" when the (T80S) Pressure Switch 6 signal 
circuit is grounded with the test light? 

Ves »Go To 7 

No »Go To 6 
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6. CHECK THE (TaOS) PRESSURE SWITCH 6 SIGNAL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 

Disconnect the TCM C1 harness connector. 
Measure the resistance of the (TBOS) Pressure Switch 6 signal circuit 
between the Transmission Solenoid Assembly C2 harness connector 
and the TCM C1 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Using the schematics as a guide, check the Transmission 
Control Module (TCM) pins, terminals, and connectors for 
shorts, corroSion, damage, or terminal push out. Pay partic
ular attention to all power and ground circuits. If no prob
lems are found, replace and program the TCM per the 
Service Information. 

No »Repair the (TBOS) Pressure Switch 6 signal circuit for an 
open. 
Perform AS6BRC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLEIAUTOMATIC - AS6BRC -
STANDARD PROCEDURE) 

7. CHECK INTERNAL TRANSMISSION 

Turn the ignition off to the lock position. 
Remove the transmission oil pan. 

~--~ 
:~:::j :, 
/~~) 

2 _v· 

1II0DULE· 

ltIANBIIISSIOtI 

CONT'IIOLCl 

(Re) 

81a9df2d 

Check the internal transmission harness, pins, terminals, and connectors for shorts, corroSion, damage, or terminal 
push out. 
Visually inspect the valve body for debris, damage or leaking hydraulic paths. 
Visually inspect for sticking or binding Control Valve(s). 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS6BRC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
AS6BRC - STANDARD PROCEDURE) 

No »Replace the Pressure Switch 6 per the Service Information. 
Perform AS6BRC VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC -
AS6BRC - STANDARD PROCEDURE) 

8. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS6BRC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEIAUTOMATIC -
AS6BRC - STANDARD PROCEDURE) 

No »Test Complete. 
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P0776-PRESSURE CONTROL SOLENOID B PERFORMANCE 
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Theory of Operation 
The Linear Solenoid 2 is used to control input pressure to the Control Valve 2. The Control Valve 2 uses the input 
to modulate the line pressure to the appropriate supply pressure for the clutch. The TCM verifies the operation of 
the Control Valve 2 by monitoring the Pressure Switch 2. If a fault is detected, the transmission will go into limp in 
mode, the Torque Converter Clutch (TCC) will be disabled, the limp in gear will vary based on the current gear and 
other conditions, and the MIL will be illuminated. 

Condition One: 

When Monitored: 

• Ignition on, engine running. 

Set Condition: 

• Pressure switch 2 is on for more than 310 ms after the transition of the Control Valve 2 from on to off 3 times. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 

Condition Two: 

When Monitored: 

• Ignition on, engine running. 
• TRS is in the 0, 3, 2, or 1 position and Pressure Switch 8 is on. 

Set Condition: 

• Pressure switch 2 is off for more than 310 ms after the transition of the Control Valve 2 from off to on. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 

Condition Three: 

When Monitored: 

• Ignition on, engine running. 
• TRS is in the 0, 3, 2, or 1 position and Pressure Switch 8 is on. 

Set Condition: 

• Pressure Switch 2 is off for more than 310 ms after a transition of the Control Valve 2 from on to off when the 
gear ratio is Neutral for more than 2 seconds. 

• The electric fault of the Solenoid has not been detected after the above condition has been established within 
10 seconds. 

Condition Four: 

When Monitored: 

• Ignition on, engine running. 
• Control Valve 2 continuous operation is off. 

Set Condition: 

• Pressure Switch 2 is on for more than 100 ms. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 
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Condition Five: 

When Monitored: 

• Ignition on, engine running. 
• TAS ;s in the D, 3, 2, or 1 position and Pressure Switch 8 is on. 
• Control Valve 2 continuous operation is on. 

Set Condition: 

• Pressure Switch 2 is off for more than 2 seconds. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 

Possible Causes 

PRESSURE SWITCH 2 SIGNAL CIRCUIT OPEN 

PRESSURE SWITCH 2 SIGNAL CIRCUIT SHORT TO GROUND 

PRESSURE SWITCH 2 

CONTROL VALVE 2 

INTERNAL WIRING 

INTERNAL TRANSMISSION 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF DTC IS CURRENT 

With the scan tool, view Transmission OTCs. 

Is the status Active or Is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go To 2 

No »Go To 8 

2. CHECK PRESSURE SWITCH 2 STATE 

Ignition on, engine not running. 
With the scan tool, view the Pressure Switch 2 state. 

Does the scan tool display the Pressure Switch 2 as "On"? 

Yes »Go To 3 

No »Go To 5 
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3. CHECK PRESSURE SWITCH 2 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid Assembly C2 harness connector 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
With the scan tool, view the Pressure Switch 2 state. 

Does the scan tool display the Pressure Switch 2 as "On"? 

Yes »Go To 4 

No »Inspect the internal wiring harness and connectors for shorts, corrosion, damage, or terminal push out. 
If no problems found, replace the Pressure Switch 2 per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

4. CHECK THE (T801) PRESSURE SWITCH 2 SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off to the lock pOSition. 
Disconnect the TCM C 1 harness connector. 

NOTE: Check connectors a Clean/repair as necessary. 
Measure the resistance of the (T801) Pressure Switch 2 signal circuit to 
ground. 

Is the resistance below 100k ohms? 

Yes »Repair the (T801) Pressure Switch 2 signal circuit for a 

No 

short to ground. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Using the schematics as a guide, check the Transmission 
Control Module (TCM) pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular 
attention to all power and ground circuits. If no problems 
are found, replace and program the TCM per the Service 
Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS68RC 
STANDARD PROCEDURE) 

5. CHECK PRESSURE SWITCH 2 SIGNAL CIRCUIT 

Turn the ignition off to the lock pOSition. 
Disconnect the Transmission Solenoid Assembly C2 harness connector 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 

With the scan tool, monitor the Pressure Switch 2 state in the following step. 

81a9c1f9 

Using a test light connected to ground, probe the (T801) Pressure Switch 2 Signal circuit in the Transmission Sole
noid Assembly C2 Harness connector. 

Does the scan tool display the Pressure Switch 2 as "On" when the (T801) Pressure Switch 2 signal 
circuit is grounded with the test light? 

Yes »Go To 7 

No »Go To 6 
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6. CHECK THE (T801) PRESSURE SWITCH 2 SIGNAL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the TCM C1 harness connector. 
Measure the resistance of the (T801) Pressure Switch 2 signal circuit 
between the Transmission Solenoid Assembly C2 harness connector 
and the TCM C1 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Using the schematics as a guide, check the Transmission 
Control Module (TCM) pins, terminals, and connectors for 
shorts, corrosion, damage, or terminal push out. Pay partic
ular attention to all power and ground circuits. If no prob
lems are found, replace and program the TCM per the 
Service Information. 

No »Repair the (T801) Pressure Switch 2 signal circuit for an 
open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

7. CHECK INTERNAL TRANSMISSION 

Turn the ignition off to the lock position. 
Remove the transmission oil pan. 

7 

81 a9c1f5 

Check the internal transmission harness, pins, terminals, and connectors for shorts, corrosion, damage, or terminal 
push out. 
Visually inspect the valve body for debris, damage or leaking hydraulic paths. 
Visually inspect for sticking or binding Control Valve(s). 

Were there any problems found? 

Ves »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Replace the Pressure Switch 2 per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

8. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P0778-PRESSURE CONTROL SOLENOID B CIRCUIT 
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"rheory of Operation 
The Linear Solenoid 2 is used to control input pressure to the Control Valve 2. The Control Valve 2 uses the input 
to modulate the line pressure to the appropriate supply pressure for the clutch. The TCM monitors the Solenoid 
current load and resistance. If a fault is detected, the transmission will go into limp in mode, the Torque Converter 
Clutch (TCC) will be disabled, the limp in gear will vary based on the current gear and other conditions, and the MIL 
will be illuminated. 

When Monitored: 

• Ignition on, engine running. 

Set Condition: 

• Solenoid current is greater than or equal to 4 amps for more than 100 ms or Solenoid resistance is greater 
than or equal to 100k ohms for more than 65 ms. 

Possible Causes 

(T815) LINEAR SOLENOID 2 CONTROL CIRCUIT OPEN 

(T815) LINEAR SOLENOID 2 CONTROL CIRCUIT SHORT TO GROUND 

(T815) LINEAR SOLENOID 2 CONTROL CIRCUIT SHORT TO VOLTAGE 

(T815) LINEAR SOLENOID 2 CONTROL CIRCUIT SHOAT TO ANOTHER CIRCUIT 

(T814) LINEAR SOLENOID 2 GROUND CIRCUIT OPEN 

(T814) LINEAR SOLENOID 2 GROUND CIRCUIT SHORT TO GROUND 

(T814) LINEAR SOLENOID 2 GROUND CIRCUIT SHORT TO VOLTAGE 

(T814) LINEAR SOLENOID 2 GROUND CIRCUIT SHORT TO ANOTHER CIRCUIT 

LINEAR SOLENOID 2 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre .. Dlagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONfTRANSAXLElAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK IF OTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this OYC? 

Ves »Go To 2 

No »Go To 11 
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2. CHECK THE (T815) LINEAR SOLENOID 2 CONTROL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid Assembly C2 harness connec
tors. 
Disconnect the TCM C3 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the (T815) Linear Solenoid 2 Control circuit 
between the Transmission Solenoid Assembly C2 harness connector 
and the TCM C3 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No »Repair the (T815) Linear Solenoid 2 Control circuit for an 
open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 
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3. CHECK THE (T815) LINEAR SOLENOID 2 CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T815) Linear Solenoid 
2 Control ci rcu it. 

Is the resistance below 100k ohms? 

Yes »Repair the (T815) Linear Solenoid 2 Control circuit for a 
short to ground. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 
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4. CHECK THE (T815) LINEAR SOLENOID 2 CONTROL CIRCUIT SHORT TO VOLTAGE 

Ignition on, engine not running. 
Measure the voltage of the (T815) Linear Solenoid 2 Control circuit. 

Is the voltage above 0.5 volt? 

Yes »Repair the (T815) Linear Solenoid 2 Control circuit for a 
short to voltage. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC 
STANDARD PROCEDURE) 

No »Go To 5 _co 
~ 
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5. CHECK THE (T815) LINEAR SOLENOID 2 CONTROL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Measure the resistance between the (T815) Linear Solenoid 2 Control 
circuit and all other circuits in the Transmission Solenoid Assembly C2 
harness connector. 

Is the resistance below 1 OOk ohms between the (T815) Linear 
Solenoid 2 Control circuit and any other circuit in the Trans
mission Solenoid Assembly harness connector? 

Yes »Repair the (T815) Linear Solenoid 2 Control circuit for a 
short to another circuit(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 6 
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6. CHECK THE (T814) LINEAR SOLENOID 2 GROUND CIRCUIT FOR AN OPEN 

Measure the resistance of the (T814) Linear Solenoid 2 Ground circuit 
between the Transmission Solenoid Assembly C2 harness connector 
and the TCM C3 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the (T814) Linear Solenoid 2 Ground circuit for an 
open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

7. CHECK THE (T814) LINEAR SOLENOID 2 GROUND CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T814) Linear Solenoid 
2 Ground circuit. 

Is the resistance below 100k ohms? 

Yes »Repair the (T814) Linear Solenoid 2 Ground circuit for a 

No 

short to ground. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMrSSIONfTRANSAXLElAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Go To 8 

6 

81a75bb1 

6 

81a75bb5 
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8. CHECK THE (T814) LINEAR SOLENOID 2 GROUND CIRCUIT SHORT TO VOLTAGE 

Ignition on, engine not running. 
Measure the voltage of the (T814) Linear Solenoid 2 Ground circuit. 

Is the voltage above 0.5 volt? 

Ves »Repair the (T814) Linear Solenoid 2 Ground circuit for a 

No 

short to voltage. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 
TRANSMISSIONrrRANSAXLE/AUTOMATIC - AS68RC 
STANDARD PROCEDURE) 

» Go To 9 

9. CHECK THE (T814) LINEAR SOLENOID 2 GROUND CIRCUIT SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Measure the resistance between the (T814) Linear Solenoid 2 Ground 
circuit and all other circuits in the Transmission Solenoid Assembly C2 
harness connector. 

Is the resistance below 100k ohms between the (T814) Linear 
Solenoid 2 Ground circuit and any other circuit in the Trans
mission Solenoid Assembly C2 harness connector? 

Yes »Repair the (T814) Linear Solenoid 2 Ground circuit for a 
short to another circuit(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLElAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 10 
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1 O. CHECK THE LINEAR SOLENOID 2 

Turn the ignition off to the lock position. 
Reconnect the Transmission Solenoid Assembly C2 Harness connector. 
Measure the resistance between the (T815) Linear Solenoid 2 Control 
and the (T814) Linear Solenoid 2 Ground circuit on the appropriate ter
minals of the TCM C3 harness connector. 

Is the resistance of the Linear Solenoid 2 5.5 ohms (:t 0.5 
ohms)? 

Yes »Using the schematics as a guide, check the Transmission 
Control Module (TCM) pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular 
attention to all power and ground circuits. If no problems 
are found, replace and program the TCM per the Service 
Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONffRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Replace the Linear Solenoid 2 per the Service Information. 

11. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 

8 

DDDDDDDDDDDD 

MODULE· 

TRANSMISSION 

CONTROLC3 

(RC) 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

9 

81a75cOc 

Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P0796-PRESSURE CONTROL SOLENOID C PERFORMANCE 
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For a complete wiring diagram Refer to Section 8W. 
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Theory 01 Operation 
The Linear Solenoid 3 is used to control input pressure to the Control Valve 3. The Control Valve 3 uses the input 
to modulate the line pressure to the appropriate supply pressure for the clutch. The TCM verifies the operation of 
the Control Valve 3 by monitoring the Pressure Switch 7. If a fault is detected. the transmission will go into limp in 
mode, the Torque Converter Clutch (TCC) will be disabled, the limp in gear will vary based on the current gear and 
other conditions. and the MIL will be illuminated. 

Condition One: 

When Monitored: 

• Pressure Switch 6 is on and Pressure Switches 1 through 6 are not currently failed. 

Set Condition: 

• Pressure Switch 7 is on for more than 160 ms after the transition of the Control Valve 3 from off to on 3 times. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 

Condition Two: 

When Monitored: 

• Pressure Switch 6 is on and Pressure Switches 1 through 6 are not currently failed. 
• During Garage Shift. 

Set Condition: 

• Pressure Switch 7 is off for Control Valve 3 at maximum commanded pressure. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 

Condition Three: 

When Monitored: 

• Pressure Switch 6 is on and Pressure Switches 1 through 6 are not currently failed. 
• Control Valve 3 operation is continuously off. 

Set Condition: 

• Pressure Switch 7 is on for more than 160 ms. 
• The electric fault of the Solenoid has not been detected after the above condition has been established within 

10 seconds. 

Possible Causes 

PRESSURE SWITCH 7 SIGNAL CIRCUIT OPEN 

PRESSURE SWITCH 7 SIGNAL CIRCUIT SHORT TO GROUND 

PRESSURE SWITCH 7 

CONTROL VALVE 3 

INTERNAL WIRING 

INTERNAL TRANSMISSION 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 .. 
TRANSMISSIONITRANSAXLEJAUTOMATIC - AS68RC - STANDARD PROCEDURE) 
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Diagnostic Test 

1. CHECK IF DTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go To 2 

No »Go To 8 

2. CHECK PRESSURE SWITCH 7 STATE 

Ignition on, engine not running. 
With the scan tool, view the Pressure Switch 7 state. 

Does the scan tool display the Pressure Switch 7 as "On"? 

Yes »Go To 3 

No »Go To 5 

3. CHECK PRESSURE SWITCH 7 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid Assembly C1 harness connector 

NOTE: Check connectors • Clean/repair as necessary. 
Ignition on, engine not running. 
With the scan tool, view the Pressure Switch 7 state. 

Does the scan tool display the Pressure Switch 7 as "On"? 

Yes »Go To 4 

No »Inspect the internal wiring harness and connectors for shorts, corrosion, damage, or terminal push out. 
If no problems found, replace the Pressure Switch 7 per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
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4. CHECK THE (TaOS) PRESSURE SWITCH 7 SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off to the lock position. 

Disconnect the TCM C3 harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance of the (TB06) Pressure Switch 7 signal circuit to 
ground. 

Is the resistance below 100k ohms? 

Ves »Repair the (TB06) Pressure Switch 7 signal circuit for a 
short to ground. 
Perform AS6BRC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLE/AUTOMATIC - AS6BRC -
STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Transmission 
Control Module (TCM) pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular 
attention to all power and ground circuits. If no problems 
are found, replace and program the TCM per the Service 
Information. 
Perform AS6BRC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

5. CHECK PRESSURE SWITCH 7 SIGNAL CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid Assembly C1 harness connector 

NOTE: Check connectors .. Clean/repair as necessary. 
Ignition on, engine not running. 

With the scan tool, monitor the Pressure Switch 7 state in the following step. 

~
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Using a test light connected to ground, probe the (TB06) Pressure Switch 7 signal circuit in the Transmission Sole
noid Assembly C1 Harness connector. 

Does the scan tool display the Pressure Switch 7 as "On" when the (TaOS) Pressure Switch 7 signal 
circuit is grounded with the test light? 

Ves »Go To 7 

No »Go To 6 
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6. CHECK THE (T80S) PRESSURE SWITCH 7 SIGNAL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the TCM C3 harness connector. 
Measure the resistance of the (TBOS) Pressure Switch 7 signal circuit 
between the Transmission Solenoid Assembly C1 harness connector 
and the TCM C3 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Using the schematics as a guide. check the Transmission 
Control Module (TCM) pins, terminals, and connectors for 
shorts, corrosion, damage, or terminal push out. Pay partic
ular attention to all power and ground circuits. tf no prob
lems are found, replace and program the TCM per the 
Service Information. 

No »Repair the (Ta06) Pressure Switch 7 signal circuit for an 
open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS6BRC -
STANDARD PROCEDURE) 

7. CHECK INTERNAL TRANSMISSION 

Turn the ignition off to the lock position. 
Remove the transmission oil pan. 

MODULE· 
T'RANIMII8IOH 

CONTROLC3 

(Re) 

31 

81a9d665 

Check the internal transmission harness, pins, terminals, and connectors for shorts, corrosion, damage, or terminal 
push out. 
Visually inspect the valve body for debris, damage or leaking hydraulic paths. 
Visually inspect for sticking or binding Control Valve(s}. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS6BRC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Replace the Pressure Switch 7 per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC • 
AS68RC - STANDARD PROCEDURE) 

8. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLElAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P0798-PRESSURE CONTROL SOLENOID C CIRCUIT 
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For a complete wiring diagram Refer to Section 8W. 



DR ---------- AUTOMATIC .. AS6aRC-ELECTRICAL DIAGNOSTICS 21 - 1695 

Theory of Operation 
The Linear Solenoid 3 is used to control input pressure to the Control Valve 3. The Control Valve 3 uses the input 
to modulate the line pressure to the appropriate supply pressure for the clutch. The TCM monitors the Solenoid 
current load and resistance. If a fault is detected, the transmission will go into limp in mode, the Torque Converter 
Clutch (TCC) will be disabled, the limp in gear will vary based on the current gear and other conditions, and the MIL 
will be illuminated. 

When Monitored: 

• Ignition on, engine running. 

Set Condition: 

• Solenoid current is greater than or equal to 4 amps for more than 100 ms or Solenoid resistance is greater 
than or equal to 100k ohms for more than 65 ms. 

Possible Causes 

(T817) LINEAR SOLENOID 3 CONTROL CIRCUIT OPEN 

(T817) LINEAR SOLENOID 3 CONTROL CIRCUIT SHORT TO GROUND 

(T817) LINEAR SOLENOID 3 CONTROL CIRCUIT SHORT TO VOLTAGE 

(T817) LINEAR SOLENOID 3 CONTROL CIRCUIT SHORT TO ANOTHER CIRCUIT 

(T816) LINEAR SOLENOID 3 GROUND CIRCUIT OPEN 

(T816) LINEAR SOLENOID 3 GROUND CIRCUIT SHORT TO GROUND 

(T816) LINEAR SOLENOID 3 GROUND CIRCUIT SHORT TO VOLTAGE 

(T816) LINEAR SOLENOID 3 GROUND CIRCUIT SHORT TO ANOTHER CIRCUIT 

LINEAR SOLENOID 3 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 .. 
TRANSMISSIONfTRANSAXLElAUTOMATIC .. AS68RC .. STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK IF DTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go To 2 

No »Go To 11 
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2. CHECK THE (T817) LINEAR SOLENOID 3 CONTROL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid Assembly C2 harness connec
tors. 
Disconnect the TCM C3 harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance of the (T817) Linear Solenoid 3 Control circuit 
between the Transmission Solenoid Assembly C2 harness connector 
and the TCM C3 harness connector. -

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No »Repair the (T817) Linear Solenoid 3 Control circuit for an 
open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

AIIlflllll\,· 
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IOI.BtOII CI 
(Re) 

3. CHECK THE (T817) LINEAR SOLENOID 3 CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T817) Linear Solenoid 
3 Control circuit. 

Is the resistance below 100k ohms? 

Ves »Repair the (T817) Linear Solenoid 3 Control circuit for a 

No 

short to ground. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Go To 4 
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4. CHECK THE (T817) LINEAR SOLENOID 3 CONTROL CIRCUIT SHORT TO VOLTAGE 

Ignition on, engine not running. 

Measure the voltage of the (T817) Linear Solenoid 3 Control circuit. 

Is the voltage above 0.5 volt? 

Yes »Repair the (T817) Linear Solenoid 3 Control circuit for a 
short to voltage. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS68RC 
STANDARD PROCEDURE) 

No »Go To 5 ntNa __ 

StllBlOlDCl 

(Re) 

81a75daa 

5. CHECK THE (T817) LINEAR SOLENOID 3 CONTROL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Measure the resistance between the (T817) Linear Solenoid 3 Control 
circuit and all other circuits in the Transmission Solenoid Assembly C2 
harness connector. 

Is the resistance below 1 OOk ohms between the (T817) Linear 
Solenoid 3 Control circuit and any other circuit in the Trans
mission Solenoid Assembly harness connector? 

Yes »Repair the (T817) Linear Solenoid 3 Control circuit for a 
short to another circuit(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 6 
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6. CHECK THE (T816) LINEAR SOLENOID 3 GROUND CIRCUIT FOR AN OPEN 

Measure the resistance of the (T816) Linear Solenoid 3 Ground circuit 
between the Transmission Solenoid Assembly C2 harness connector 
and the TCM C3 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the (T816) Linear Solenoid 3 Ground circuit for an 
open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATtC - AS68RC -
STANDARD PROCEDURE) 

7. CHECK THE (T816) LINEAR SOLENOID 3 GROUND CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T816) Linear Solenoid 
3 Ground circuit. 

Is the resistance below 100k ohms? 

Yes »Repair the (T816) Linear Solenoid 3 Ground circuit for a 
short to ground. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXlE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 8 
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8. CHECK THE (T816) LINEAR SOLENOID 3 GROUND CIRCUIT SHORT TO VOLTAGE 

Ignition on, engine not running. 
Measure the voltage of the (T816) Linear Solenoid 3 Ground circuit. 

Is the voltage above 0.5 volt? 

Yes »Repair the (T816) Linear Solenoid 3 Ground circuit for a 

No 

short to voltage. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Go To 9 

9. CHECK THE (T816) LINEAR SOLENOID 3 GROUND CIRCUIT SHORT TO ANOTHER CIRCUIT 

Turn the ignition off to the lock position. 
Measure the resistance between the (T816) Linear Solenoid 3 Ground 
circuit and all other circuits in the Transmission Solenoid Assembly C2 
harness connector. 

Is the resistance below 100k ohms between the (T816) Linear 
SolenOid 3 Ground circuit and any other circuit In the Trans .. 
mission Solenoid Assembly C2 harness connector? 

Yes »Repair the (T816) Linear Solenoid 3 Ground circuit for a 

No 

short to another circuit(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 • 
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Go To 10 
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10. CHECK THE LINEAR SOLENOID 3 

Turn the ignition off to the lock position. 
Reconnect the Transmission Solenoid Assembly C2 Harness connector. 
Measure the resistance between the (T817) Linear Solenoid 3 Control 
and the (T816) Linear Solenoid 3 Ground circuit on the appropriate ter
minals of the TCM C3 harness connector. 

Is the resistance of the Linear Solenoid 3 5.5 ohms (± 0.5 
ohms)? 

Yes »Using the schematics as a guide, check the Transmission 
Control Module (TCM) pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular 
attention to all power and ground circuits. If no problems 
are found, replace and program the TCM per the Service 
Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLEJAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Replace the Linear Solenoid 3 per the Service Information. 

11. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
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Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P0854-0VERDRIVE INPUT SWITCH CIRCUIT LOW 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The overdrive switch circuit is used to input a momentary switch signal of the overdrive switch (normally open) to 
switch between Normal shift mode, Tow/Haul mode, and 00 OFF modes . 

• When Monitored: 
Continuously with the ignition ON and the engine running 
Output shaft speed is greater than 750 rpm . 

• Set Condition: 
The TCM detects the switch is stuck low when the switch remains closed (button pressed) for more than 60 
seconds while the output shaft maintains speed above 750 rpm. 

Possible Causes 

(T6) TOW/HAUL OVERDRIVE OFF SIGNAL CIRCUIT SHORT TO GROUND 

TOW/HAUL OVERDRIVE OFF SWITCH 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF THE DTC IS CURRENT 

With the scan tool, check the STARTS SINCE SET counter for P0854. 

Is the Starts Since Set counter set at 2 or less? 

Yes »Go to 2 

No »Go to 4 

2. CHECK THE (T6) TOW/HAUL OVERDRIVE OFF SWITCH SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off to the lock position. 
Disconnect the Tow/Haul Overdrive Off Switch harness connector. 
Disconnect the TCM C2 harness connector. 
Measure the resistance between ground an the (T6) Tow/Haul Over· 
drive Off Switch Signal circuit. 

Is the resistance below 100k ohms? 

Yes »Repair the {T6} Tow/Haul Overdrive Off Switch Signal circuit 
for a short to ground. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go to 3 
14 
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3. CHECK THE TOWIHAUL SWITCH 

Reconnect the Tow/Haul Overdrive Off Switch harness connector. 
Measure the resistance between ground and the (T6) Tow/Haul Over
drive Off Switch Signal circuit in the TCM C2 harness connector. 

Is the resistance below 100k ohms? 

Yes »Replace the Tow/Haul Overdrive Off Switch. 

Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLEIAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Transmission 
Control Module (TCM) pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular 
attention to all power and ground circuits. If no problems 
are found, replace and program the TCM per the Service 
Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

4. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 

14 

Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 

MODUL£· 
'T1tAIISIII1881ON 

CONTROLC2 

(RC) 

With the scan tool, check the EVENT DATA to help identify the conditions in which the DTC was set. 

NOTE: It may be necessary to test drive the vehicle to enable or cause the DTC to set. 
Check for any Service bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 

81cf8c4b 

Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P0973-SHIFT SOLENOID A CONTROL CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Shift (On/Off) Solenoid 1 ;s used to switch hydraulic paths on the Shift Valve 1 which will direct a gear shift. 

When Monitored: 

• Ignition on, engine running, 

Set Condition: 

• Solenoid current is greater than or equal to 4 amps for more than 100 ms, 

Possible Causes 

(T808) SHIFT (ON/OFF) SOLENOID 1 SHORT TO GROUND 

(T808) SHIFT (ON/OFF) SOLENOID 1 SHORT TO ANOTHER CIRCUIT 

SHIFT (ON/OFF) SOLENOID 1 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONlTRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF OTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this OTC? 

Yes »Go To 2 

No »Go To 7 

2. CHECK THE (T808) SHIFT (ON/OFF) SOLENOID 1 CONTROL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 

Disconnect the Transmission Solenoid Assembly C2 harness connec
tors. 
Disconnect the TCM C3 harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance of the (T808) Shift (On/Off) Solenoid 1 Control 
circuit between the Transmission Solenoid Assembly C2 harness con
nector and the TCM C3 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No »Repair the (TS08) Shift (On/Off) Solenoid 1 Control circuit 
for an open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

81a8d5cb 
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3. CHECK THE (T808) SHIFT (ON/OFF) SOLENOID 1 CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T808) Shift (On/Off) 
Solenoid 1 Control circuit. 

Is the resistance below 100k ohms? 

Ves »Repair the (T808) Shift (On/Off) Solenoid 1 Control circuit 
for a short to ground. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLElAUTOMATIG - AS68RC -
STANDARD PROCEDURE) 

No »Go To 4 

4. CHECK THE (Ta08) SHIFT (ON/OFF) SOLENOID 1 CONTROL CIRCUIT SHORT TO VOLTAGE 

Ignition on, engine not running. 
Measure the voltage of the (T808) Shift (On/Off) Solenoid 1 Control cir
cuit. 

Is the voltage above 0.5 volt? 

Yes »Repair the (TB08) Shift (On/Off) Solenoid 1 Control circuit 

No 

for a short to voltage. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Go To 5 

81a8d5cf 

81a8d5d6 
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5. CHECK THE (TSOS) SHIFT (ON/OFF) SOLENOID 1 CONTROL CIRCUIT FOR A SHORT TO ANOTHER 
CIRCUIT 

Turn the ignition off to the lock position. 
Measure the resistance between the (T808) Shift (On/Off) Solenoid 1 
Control circuit and all other circuits in the Transmission Solenoid 
Assembly C2 harness connector. 

Is the resistance below 100k ohms between the (TSOS) Shift 
(On/Off) Solenoid 1 Control circuit and any other circuit in the 
Transmission Solenoid Assembly harness connector? 

Yes »Repair the (T808) Shift (On/Off) Solenoid 1 Control circuit 

No 

for a short to another circuit(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONJTRANSAXLEIAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Go To 6 

6. CHECK THE SHIFT (ON/OFF) SOLENOID 1 

Turn the ignition off to the lock position. 
Reconnect the Transmission Solenoid Assembly C2 Harness connector. 
Measure the resistance of the Shift (On/Off) Solenoid 1 between the 
(TB08) Shift (On/Off) Solenoid 1 and ground at the TCM C3 harness 
connector. 

Is the resistance of the Shift (On/Off) Solenoid 1 13.0 ohms (:t 
2.0 ohms)? 

Yes »Using the schematics as a guide, check the Transmission 

No 

Control Module (TCM) pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular 
attention to all power and ground circuits. If no problems 
are found, replace and program the TCM per the Service 
Information. 
Perform AS6BRC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONJTRANSAXLEIAUTOMATIC - AS6BRC -
STANDARD PROCEDURE) 

» Replace the Shift (On/Off) Solenoid 1 per the Service Infor
mation. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLEI AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 
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7. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLElAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P0974-SHIFT SOLENOID A CONTROL CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Shift (On/Off) Solenoid 1 is used to switch hydraulic paths on the Shift Valve 1 which will direct a gear shift. 

When Monitored: 

• Ignition on, engine running. 

Set Condition: 

• Solenoid resistance is greater than or equal to 100k ohms for more than 100 ms. 

Possible Causes 

(TSOS) SHIFT (ON/OFF) SOLENOID 1 OPEN 

(TSOS) SHIFT (ON/OFF) SOLENOID 1 SHORT TO VOLTAGE 

SHIFT (ON/OFF) SOLENOID 1 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF DTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go To 2 

No »Go To 7 

2. CHECK THE (Ta08) SHIFT (ON/OFF) SOLENOID 1 CONTROL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid Assembly C2 harness connec
tors. 
Disconnect the TCM C3 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the (TS08) Shift (On/Off) Solenoid 1 Control 
circuit between the Transmission Solenoid Assembly C2 harness con
nector and the TCM C3 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No »Repair the (TSOS) Shift (On/Off) Soienoid 1 Control circuit 
for an open. 
Periorm AS6SRC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS6SRC -
STANDARD PROCEDURE) 

81a8d5cb 
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3. CHECK THE (T80S) SHIFT (ON/OFF) SOLENOID 1 CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (TBOB) Shift (On/Off) 
Solenoid 1 Control circuit. 

Is the resistance below 100k ohms? 

Ves »Repair the (TBOB) Shift (On/Off) Solenoid 1 Control circuit 
for a short to ground. 

Perform AS6BRC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLEIAUTOMATIC - AS6BRC -
STANDARD PROCEDURE) 

No »Go To 4 

4. CHECK THE (TSOS) SHIFT (ON/OFF) SOLENOID 1 CONTROL CIRCUIT SHORT TO VOLTAGE 

Ignition on, engine not running. 
Measure the voltage of the (TB08) Shift (On/Off) Solenoid 1 Control cir
cuit. 

Is the voltage above 0.5 volt? 

Ves »Repair the (TB08) Shift (On/Off) Solenoid 1 Control circuit 

No 

for a short to voltage. 
Perform AS6BRC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Go To 5 -= 
IIIICI 
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5. CHECK THE (T808) SHIFT (ON/OFF) SOLENOID 1 CONTROL CIRCUIT FOR A SHORT TO ANOTHER 
CIRCUIT 

Turn the ignition off to the lock position. 
Measure the resistance between the (TSOS) Shift (On/Off) Solenoid 1 
Control circuit and all other circuits in the Transmission Solenoid 
Assembly C2 harness connector. 

Is the resistance below 100k ohms between the (T808) Shift 
(On/Off) Solenoid 1 Control circuit and any other circuit in the 
Transmission Solenoid Assembly harness connector? 

Ves » Repair the (TSOS) Shift (On/Off) Solenoid 1 Control circuit 
for a short to another circuit(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLEI AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No » Go To 6 

6. CHECK THE SHIFT (ON/OFF) SOLENOID 1 

Turn the ignition off to the lock position. 
Reconnect the Transmission Solenoid Assembly C2 Harness connector. 
Measure the resistance of the Shift (On/Off) Solenoid 1 between the 
(TS08) Shift (On/Off) Solenoid 1 and ground at the TCM C3 harness 
connector. 

Is the resistance of the Shift (On/Off) Solenoid 1 13.0 ohms (:t 
2.0 ohms)? 

Ves »Using the schematics as a guide, check the Transmission 

No 

Control Module (TCM) pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular 
attention to all power and ground circuits. If no problems 
are found, replace and program the TCM per the Service 
Information. 
Perform AS6SRC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Replace the Shift (On/Off) Solenoid 1 per the Service Infor
mation. 
Perform AS68RC VERI FICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLEIAUTOMATIC - AS6SRC -
STANDARD PROCEDURE) 
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7. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P0976-SHIFT SOLENOID B CONTROL CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Shift (On/Off) Solenoid 2 is used to switch hydraulic paths on the Shift Valve 2 which will direct a gear shift. 

When Monitored: 

• Ignition on, engine running. 

Set Condition: 

• Solenoid current is greater than or equal to 4 amps for more than 100 ms. 

Possible Causes 

(Ta09) SHIFT (ON/OFF) SOLENOID 2 SHORT TO GROUND 

(TB09) SHIFT (ON/OFF) SOLENOID 2 SHORT TO ANOTHER CIRCUIT 

SHIFT (ON/OFF) SOLENOID 2 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK IF DTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Ves »Go To 2 

No »Go To 7 

2. CHECK THE (T809) SHIFT (ON/OFF) SOLENOID 2 CONTROL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid Assembly C2 harness connec
tors. 
Disconnect the TCM C3 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the (TB09) Shift (On/Off) Solenoid 2 Control 
circuit between the Transmission Solenoid Assembly C2 harness con
nector and the TCM C3 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No »Repair the (TB09) Shift (On/Off) Solenoid 2 Control circuit 
for an open. 
Perform AS6BRC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS6BRC -
STANDARD PROCEDURE) 

-.-Cl 
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3. CHECK THE (TS09) SHIFT (ON/OFF) SOLENOID 2 CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (TB09) Shift (On/Off) 
Solenoid 2 Control circuit. 

Is the resistance below 100k ohms? 

Yes »Repair the (TB09) Shift (On/Off) Solenoid 2 Control circuit 
for a short to ground. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLEIAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 4 

4. CHECK THE (TS09) SHIFT (ON/OFF) SOLENOID 2 CONTROL CIRCUIT SHORT TO VOLTAGE 

Ignition on, engine not running. 
Measure the voltage of the (TB09) Shift (On/Off) Solenoid 2 Control cir
cuit. 

Is the voltage above 0.5 volt? 

Yes »Repair the (TB09) Shift (On/Off) Solenoid 2 Control circuit 

No 

for a short to voltage. 
Perform AS6BRC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS6BRC -
STANDARD PROCEDURE) 

» Go To 5 
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5. CHECK THE (T809) SHIFT (ON/OFF) SOLENOID 2 CONTROL CIRCUIT FOR A SHORT TO ANOTHER 
CIRCUIT 

Turn the ignition off to the lock position. 
Measure the resistance between the (TB09) Shift (On/Off) Solenoid 2 
Control circuit and all other circuits in the Transmission Solenoid 
Assembly C2 harness connector. 

Is the resistance below 100k ohms between the (T809) Shift 
(On/Off) Solenoid 2 Control circuit and any other circuit in the 
Transmission Solenoid Assembly harness connector? 

Yes » Repair the (TB09) Shift (On/Off) Solenoid 2 Control circuit 
for a short to another circuit(s). 
Perform AS6BRC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS6BRC -
STANDARD PROCEDURE) 

No » Go To 6 

6. CHECK THE SHIFT (ON/OFF) SOLENOID 2 

Turn the ignition off to the lock position. 
Reconnect the Transmission Solenoid Assembly C2 Harness connector. 
Measure the resistance of the Shift (On/Off) Solenoid 2 between the 
(TB09) Shift (On/Off) Solenoid 2 and ground at the TCM C3 harness 
connector. 

Is the resistance of the Shift (On/Off) Solenoid 2 13.0 ohms (:I: 
2.0 ohms)? 

Yes »Using the schematics as a guide, check the Transmission 

No 

Control Module (TCM) pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular 
attention to all power and ground circuits. If no problems 
are found, replace and program the TCM per the Service 
Information. 
Perform AS6BRC VERIFICATION TEST. (Refer to 21 -
TRANSMISSION/TRANSAXLE/AUTOMATIC - AS6BRC -
STANDARD PROCEDURE) 

» Replace the Shift (On/Off) Solenoid 2 per the Service Infor
mation. 

Perform AS6BRC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 
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7. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P0977-SHIFT SOLENOID B CONTROL CIRCUIT HIGH 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -l~RO: .. U::;.1I01 
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Te17 T816 T813 T812 T809 T8l1 T8le T821 
20 20 20 20 20 20 20 20 

YlI8R YlIPK DG/LG OGITN DGJYL DGJlB YUOR YliGY 

1?~E;t ~:~';L 1 1 j;::'~:J 
31 I - 26, - 14 T - 9 T - 5 T - -11 T - - 36 T - - 30 ,CtlS 

1817 1816 T813 1812 n09 T811 TalB T821 
ro H a ro ro ro ro w 

YlIBR YLIPK DGA.G OGITN DGIYL OGllB YllOR YlIGY 

I T.~:~:.D I I T.~:::_D I 1 1 l::~:i:~l 
4 ~ ~ C1 5 ~ ~ C1 l C2 4 C2 5 C2 11 C2 

r - UNEAR3 -lINEAR3 - UNEA;7 - ~NEAR;- - - -SHIFT2- - -SHIFH- - LINEAR .. - LINEAR .. - -, '''EMILY· 

I CONTROL GROUND CONTROL GROUND CONTROL CONTROL GROUND CONTROL I !:~:::::"01 
I I 
I SHIFT 3 SHIFT 1 LINEAR 2 LINEAR 2 I 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Shift (On/Off) Solenoid 2 is used to switch hydraulic paths on the Shift Valve 2 which will direct a gear shift. 

When Monitored: 

• Ignition on, engine running. 

Set Condition: 

• Solenoid resistance is greater than or equal to .100k ohms for more than 100 ms. 

Possible Causes 

(TB09) SHIFT (ON/OFF) SOLENOID 2 OPEN 

(TB09) SHIFT (ON/OFF) SOLENOID 2 SHORT TO VOLTAGE 

(TB09) SHIFT (ON/OFF) SOLENOID 2 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre ... Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 ~ 

TRANSMISSIONITRANSAXLEIAUTOMATIC ... AS68RC ... STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF DTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Ves »Go To 2 

No »Go To 7 

2. CHECK THE (T809) SHIFT (ON/OFF) SOLENOID 2 CONTROL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid Assembly C2 harness connec
tors. 

Disconnect the TCM C3 harness connector. 

NOTE: Check connectors ... Clean/repair as necessary. 
Measure the resistance of the (TB09) Shift (On/Off) Solenoid 2 Control 
circuit between the Transmission Solenoid Assembly C2 harness con
nector and the TCM C3 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No »Repair the (TB09) Shift (On/Off) Solenoid 2 Control circuit 
for an open. 

Perform AS6BRC VERIFICATION TEST. (Refer to 21 
TRANSMISSIONfTRANSAXLEIAUTOMATIC - AS6BRC -
STANDARD PROCEDURE) 

81a8dfSa 
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3. CHECK THE (Ta09) SHIFT (ON/OFF) SOLENOID 2 CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (TB09) Shift (On/Off) 
Solenoid 2 Control circuit. 

Is the resistance below 100k ohms? 

Yes »Repair the (T809) Shift (On/Off) Solenoid 2 Control circuit 
for a short to ground. 

Perform AS6BRC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS6BRC -
STANDARD PROCEDURE) 

No »Go To 4 

[QJ 
:~~16 /~j .. 

3 _yo --

4. CHECK THE (TS09) SHIFT (ON/OFF) SOLENOID 2 CONTROL CIRCUIT SHORT TO VOLTAGE 

Ignition on, eng'lne not running. 

Measure the voltage of the (TB09) Shift (On/Off) Solenoid 2 Control cir
cuit. 

Is the voltage above 0.5 volt? 

Yes »Repair the (TB09) Shift (On/Off) Solenoid 2 Control circuit 

No 

for a short to voltage. 

Perlorm AS6BRC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS6BRC -
STANDARD PROCEDURE) 

» Go To 5 

flIIA __ 

COIITROL C3 

81aSdfSO 
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5. CHECK THE (Ta09) SHIFT (ON/OFF) SOLENOID 2 CONTROL CIRCUIT FOR A SHORT TO ANOTHER 
CIRCUIT 

Turn the ignition off to the lock position. 
Measure the resistance between the (TB09) Shift (On/Off) Solenoid 2 
Control circuit and all other circuits in the Transmission Solenoid 
Assembly C2 harness connector. 

Is the resistance below 100k ohms between the (Ta09) Shift 
(On/Off) Solenoid 2 Control circuit and any other circuit in the 
Transmission Solenoid Assembly harness connector? 

Yes » Repair the (TB09) Shift (On/Off) Solenoid 2 Control circuit 
for a short to another circuit(s). 
Perform AS6BRC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS6BRC -
STANDARD PROCEDURE) 

No » Go To 6 

6. CHECK THE SHIFT (ON/OFF) SOLENOID 2 

Turn the ignition off to the lock position. 
Reconnect the Transmission Solenoid Assembly C2 Harness connector. 
Measure the resistance of the Shift (On/Off) Solenoid 2 between the 
(TB09) Shift (On/Off) Solenoid 2 and ground at the TCM C3 harness 
connector. 

Is the resistance of the Shift (On/Off) Solenoid 2 13.0 ohms (:t 
2.0 ohms)? 

Yes »Using the schematics as a guide, check the Transmission 

No 

Control Module (TCM) pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular 
attention to all power and ground circuits. If no problems 
are found, replace and program the TCM per the Service 
Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Replace the Shift (On/Off) Solenoid 2 per the Service Infor
mation. 
Perform AS6BRC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

= 

3 

= = = = 

ASSEMBLY. 

TltANSMlSstON 

SOl.ENOID C2 

(RC) 

22 

MOOULE

TRANSMISSION 

CONTROLC3 

(Re) 

:1 12 

81a8df6b 

81aBdfSf 



21 • 1722 AUTOMATIC .. AS68RC-ELECTRICAL DIAGNOSTICS ---------- DR 

7. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLElAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P0979-SHIFT SOLENOID C CONTROL CIRCUIT LOW 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -':::lIui:;.IIOII 
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For a complete wiring diagram Refer to Section 8W. 

10 



21 -1724 AUTOMATIC - AS6aRC-ELECTRICAL DIAGNOSTICS ---------- DR 

Theory of Operation 
The Shift (On/Off) Solenoid 3 is used to switch hydraulic paths on the Shift Valve 3 which will direct a gear shift. 

When Monitored: 

• Ignition on, engine running. 

Set Condition: 

• Solenoid current is greater than or equal to 4 amps for more than 100 ms. 

Possible Causes 

(T810) SHIFT (ON/OFF) SOLENOID 3 SHORT TO GROUND 

(T810) SHIFT (ON/OFF) SOLENOID 3 SHORT TO ANOTHER CIRCUIT 

SHIFT (ON/OFF) SOLENOID 3 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONlTRANSAXLElAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF DTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Ves »Go To 2 

No »Go To 7 

2. CHECK THE (T81 0) SHIFT (ON/OFF) SOLENOID 3 CONTROL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid Assembly C2 harness connec
tors. 
Disconnect the TCM C3 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the (T810) Shift (On/Off) Solenoid 3 Control 
circuit between the Transmission Solenoid Assembly C2 harness con
nector and the TCM C3 harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Go To 3 

No »Repair the (T810) Shift (On/Off) Solenoid 3 Control circuit 
for an open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

IiIODULE-

(Re) 

, /',"\~ 
'II(~\\ 

I ~o 'I 
'o~J; 

81a9319d 
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3. CHECK THE (T810) SHIFT (ON/OFF) SOLENOID 3 CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T810) Shift (On/Off) 
Solenoid 3 Control circuit. 

Is the resistance below 100k ohms? 

Yes »Repair the (T810) Shift (On/Off) Solenoid 3 Control circuit 

No 

for a short to ground. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONffRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Go To 4 9 

4. CHECK THE (T810) SHIFT (ON/OFF) SOLENOID 3 CONTROL CIRCUIT SHORT TO VOLTAGE 

Ignition on, engine not running. 
Measure the voltage of the (T810) Shift (On/Off) Solenoid 3 Control cir
cuit. 

Is the voltage above 0.5 volt? 

Yes »Repair the (T810) Shift (On/Off) Solenoid 3 Control circuit 

No 

for a short to voltage. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 
TRANSMISSIONffRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Go To 5 

3~ , t n . 
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5. CHECK THE (T810) SHIFT (ON/OFF) SOLENOID 3 CONTROL CIRCUIT FOR A SHORT TO ANOTHER 
CIRCUIT 

Turn the ignition off to the lock position. 
Measure the resistance between the (T810) Shift (On/Off) Solenoid 3 
Control circuit and all other circuits in the Transmission Solenoid 
Assembly C2 harness connector. 

Is the resistance below 100k ohms between the (T810) Shift 
(On/Off) Solenoid 3 Control circuit and any other circuit in the 
Transmission Solenoid Assembly harness connector? 

Ves »Repair the (T810) Shift (On/Off) Solenoid 3 Control circuit 

No 

for a short to another circuit(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Go To 6 

6. CHECK THE SHIFT (ON/OFF) SOLENOID 3 

Turn the ignition off to the lock position. 
Reconnect the Transmission Solenoid Assembly C2 Harness connector. 
Measure the resistance of the Shift (On/Off) Solenoid 3 between the 
(T810) Shift (On/Off) Solenoid 3 and ground at the TCM C3 harness 
connector. 

Is the resistance of the Shift (On/Off) Solenoid 3 13.0 ohms (:t 
2.0 ohms)? 

Yes »Using the schematics as a guide. check the Transmission 

No 

Control Module (TCM) pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular 
attention to all power and ground circuits. If no problems 
are found, replace and program the TCM per the Service 
Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Replace the Shift (On/Off) Solenoid 3 per the Service Infor
mation. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 
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7. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P0980-SHIFT SOLENOID C CONTROL CIRCUIT HIGH 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -l~::.UsL:;S81011 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Shift (On/Off) Solenoid 3 is used to switch hydraulic paths on the Shift Valve 3 which will direct a gear shift. 

When Monitored: 

• Ignition on, engine running. 

Set Condition: 

• Solenoid resistance is greater than or equal to lOOk ohms for more than 100 ms. 

Possible Causes 

(T810) SHIFT (ON/OFF) SOLENOID 3 SHORT TO GROUND 

(T810) SHIFT (ON/OFF) SOLENOID 3 SHORT TO ANOTHER CIRCUIT 

SHIFT (ON/OFF) SOLENOID 3 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 .. 
TRANSMISSIONITRANSAXLEIAUTOMATIC .. AS68RC .. STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF DTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go To 2 

No »Go To 7 

2. CHECK THE (T8l 0) SHIFT (ON/OFF) SOLENOID 3 CONTROL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid Assembly C2 harness connec
tors. 
Disconnect the TCM C3 harness connector. 

NOTE: Check connectors .. Clean/repair as necessary. 
Measure the resistance of the (T8l0) Shift (On/Off) Solenoid 3 Control 
circuit between the Transmission Solenoid Assembly C2 harness con
nector and the TCM C3 harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Go To 3 

No »Repair the (T8l0) Shift (On/Off) Solenoid 3 Control circuit 
for an open. 

Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

81a9319d 
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3. CHECK THE (T810) SHIFT (ON/OFF) SOLENOID 3 CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T810) Shift (On/Off) 
Solenoid 3 Control circuit. 

Is the resistance below 100k ohms? 

Yes »Repair the (T810) Shift (On/Off) Solenoid 3 Control circuit 
for a short to ground. 
Perform AS68RC VERI FICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 4 

4. CHECK THE (T810) SHIFT (ON/OFF) SOLENOID 3 CONTROL CIRCUIT SHORT TO VOLTAGE 

Ignition on, engine not running. 
Measure the voltage of the (T810) Shift (On/Off) Solenoid 3 Control cir
cuit. 

Is the voltage above 0.5 volt? 

Yes »Repair the (T810) Shift (On/Off) Solenoid 3 Control circuit 

No 

for a short to voltage. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Go To 5 
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5. CHECK THE (T810) SHIFT (ON/OFF) SOLENOID 3 CONTROL CIRCUIT FOR A SHORT TO ANOTHER 
CIRCUIT 

Turn the ignition off to the lock position. 
Measure the resistance between the (T810) Shift (On/Off) Solenoid 3 
Control circuit and all other circuits in the Transmission Solenoid 
Assembly C2 harness connector. 

Is the resistance below 100k ohms between the (T810) Shift 
(OnlOff) Solenoid 3 Control circuit and any other circuit In the 
Transmission Solenoid Assembly harness connector? 

Yes »Repair the (T810) Shift (On/Off) Solenoid 3 Control circuit 

No 

for a short to another circuit(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Go To 6 

6. CHECK THE SHIFT (ON/OFF) SOLENOID 3 

Turn the ignition off to the lock position. 
Reconnect the Transmission Solenoid Assembly C2 Harness connector. 
Measure the resistance of the Shift (On/Off) Solenoid 3 between the 
(Tal0) Shift (On/Off) Solenoid 3 and ground at the TCM C3 harness 
connector. 

Is the resistance of the Shift (On/Off) Solenoid 3 13.0 ohms (:I: 
2 ohms)? 

Yes »Using the schematics as a guide, check the Transmission 
Control Module (TCM) pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular 
attention to all power and ground circuits. If no problems 
are found, replace and program the TCM per the Service 
Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC • 
STANDARD PROCEDURE) 

No »Replace the Shift (On/Off) Solenoid 3 per the Service Infor-
mation. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLEI AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 
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7. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Reter to 21 - TRANSMISSIONffRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P0982-SHIFT SOLENOID D CONTROL CIRCUIT LOW 
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For a complete wiring diagram Refer to Section 8W. 

10 
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Theory of Operation 
The Shift (On/Off) Solenoid 4 is used to switch hydraulic paths on the Control Valves 1 and 2. 

When Monitored: 

• Ignition on, engine running. 

Set Condition: 

• Solenoid current is greater than or equal to 4 amps for more than 100 ms. 

Possible Causes 

(T811) SHIFT (ON/OFF) SOLENOID 4 SHORT TO GROUND 

(T811) SHIFT (ON/OFF) SOLENOID 4 SHORT TO ANOTHER CIRCUIT 

SHIFT (ON/OFF) SOLENOID 4 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre~Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONfTRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK IF DTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go To 2 

No »Go To 7 

2. CHECK THE (T81l) SHtFT (ON/OFF) SOLENOID 4 CONTROL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid Assembly C2 harness connec
tors. 
Disconnect the TCM C2 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the (T811) Shift (On/Off) Solenoid 4 Control 
circuit between the Transmission Solenoid Assembly C2 harness con
nector and the TCM C2 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No »Repair the (T811) Shift (On/Off) Solenoid 4 Control circuit 
for an open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

19 

81893819 
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3. CHECK THE (T811) SHIFT (ON/OFF) SOLENOID 4 CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T811) Shift (On/Off) 
Solenoid 4 Control circuit. 

Is the resistance below 100k ohms? 

Yes »Repair the (T811) Shift (On/Off) Solenoid 4 Control circuit 
for a short to ground. 
Periorm AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 4 

19 

_CI 
(to<:) 

4. CHECK THE (T811) SHIFT (ON/OFF) SOLENOID 4 CONTROL CIRCUIT SHORT TO VOLTAGE 

Ignition on, engine not running. 
Measure the voltage of the (T811) Shift (On/Off) Solenoid 4 Control cir
cuit. 

Is the voltage above 0.5 volt? 

Ves »Repair the (T811) Shift (On/Off) Solenoid 4 Control circuit 

No 

for a short to voltage. 
Periorm AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Go To 5 
19 

_ca 
(to<:) 

81a93a1d 

81a93a22 
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5. CHECK THE (T811) SHIFT (ON/OFF) SOLENOID 4 CONTROL CIRCUIT FOR A SHORT TO ANOTHER 
CIRCUIT 

Turn the ignition off to the lock position. 
Measure the resistance between the (T811) Shift (On/Off) Solenoid 4 
Control circuit and all other circuits in the Transmission Solenoid 
Assembly C2 harness connector. 

Is the resistance below 100k ohms between the (T811) Shift 
(On/Off) Solenoid 4 Control circuit and any other circuit in the 
Transmission Solenoid Assembly harness connector? 

Yes » Repair the (T811) Shift (On/Off) Solenoid 4 Control circuit 
for a short to another circuit(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLE/ AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No » Go To 6 

6. CHECK THE SHIFT (ON/OFF) SOLENOID 4 

Turn the ignition off to the lock position. 
Reconnect the Transmission Solenoid Assembly C2 Harness connector. 
Measure the resistance of the Shift (On/Off) Solenoid 4 between the 
(T811) Shift (On/Off) Solenoid 4 and ground at the TCM C2 harness 
connector. 

Is the resistance of the Shift (On/Off) Solenoid 4 13.0 ohms (:t 
2 ohms)? 

Yes »Using the schematics as a guide, check the Transmission 

No 

Control Module (TCM) pins, terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular 
attention to all power and ground circuits. If no problems 
are found, replace and program the TCM per the Service 
Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Replace the Shift (On/Off) Solenoid 4 per the Service Infor
mation. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

4 

ASSeMBLY· 

TRANSMISSION 

SOLENOIDC2 

tllC) 

19 

MODULE· 

TRANSMISSION 

CONTROLC2 

(Re) 

12 

81a93a26 

81a93a2a 
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7. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLElAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 



21 -1738 AUTOMATIC· AS6aRC-ELECTRICAL DIAGNOSTICS ---------- DR 

P0983-SHIFT SOLENOID D CONTROL CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Shift (On/Off) Solenoid 4 is used to switch hydraulic paths on the Control Valves 1 and 2. 

When Monitored: 

• Ignition on t engine running. 

Set Condition: 

• Solenoid resistance is greater than or equal to 100k ohms for more than 100 ms. 

Possible Causes 

(T811) SHIFT (ON/OFF) SOLENOID 4 SHORT TO GROUND 

(T811) SHIFT (ON/OFF) SOLENOID 4 SHORT TO ANOTHER CIRCUIT 

SHIFT (ON/OFF) SOLENOID 4 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 .. 
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK IF DTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTe? 

Yes »Go To 2 

No »Go To 7 

2. CHECK THE (T811) SHIFT (ON/OFF) SOLENOID 4 CONTROL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the Transmission Solenoid Assembly C2 harness connec
tors. 

Disconnect the TCM C2 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Measure the resistance of the (T811) Shift (On/Off) Solenoid 4 Control 
circuit between the Transmission Solenoid Assembly C2 harness con
nector and the TCM C2 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No »Repair the (T811) Shift (On/Off) Solenoid 4 Control circuit 
for an open. 

Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

19 

81a93819 
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3. CHECK THE (T811) SHIFT (ON/OFF) SOLENOID 4 CONTROL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T811) Shift (On/Off) 
Solenoid 4 Control circuit. 

Is the resistance below 100k ohms? 

Yes »Repair the (T811) Shift (On/Off) Solenoid 4 Control circuit 
for a short to ground. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 4 

[QJ 

4~:' 
Tl\AHlllIAIDN 

19 

4. CHECK THE (T811) SHIFT (ON/OFF) SOLENOID 4 CONTROL CIRCUIT SHORT TO VOLTAGE 

Ignition on, engine not running. 
Measure the voltage of the (T811) Shift (On/Off) Solenoid 4 Control cir
cuit. 

Is the voltage above 0.5 volt? 

Yes »Repair the (T811) Shift (On/Off) Solenoid 4 Control circuit 

No 

for a short to voltage. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Go To 5 
19 

IIOOULE· 
~ISSION 
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5. CHECK THE (T811) SHIFT (ON/OFF) SOLENOID 4 CONTROL CIRCUIT FOR A SHORT TO ANOTHER 

Turn the ignition off to the lock position. 
Measure the resistance between the (T811) Shift (On/Off) Solenoid 4 
Control circuit and all other circuits in the Transmission Solenoid 
Assembly C2 harness connector. 

Is the resistance below 100k ohms between the (T811) Shift 
(On/Off) Solenoid 4 Control circuit and any other circuit in the 
Transmission Solenoid Assembly harness connector? 

Yes »Repair the (T811) Shift (On/Off) Solenoid 4 Control circuit 
for a short to another circuit(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISS10NrrRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 6 

6. CHECK THE SHIFT (ON/OFF) SOLENOID 4 

Turn the ignition off to the lock position. 
Reconnect the Transmission Solenoid Assembly C2 Harness connector. 
Measure the resistance of the Shift (On/Off) Solenoid 4 between the 
(T811) Shift (On/Off) Solenoid 4 and ground at the TCM C2 harness 
connector. 

Is the resistance of the Shift (On/Off) Solenoid 4 13.0 ohms (:t 
2 ohms)? 

Ves »Using the schematics as a guide, check the Transmission 

No 

Control Module (TCM) pins. terminals, and connectors for 
corrosion, damage, or terminal push out. Pay particular 
attention to all power and ground circuits. If no problems 
are found, replace and program the TCM per the Service 
Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

» Replace the Shift (On/Off) Solenoid 4 per the Service Infor
mation. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

4 

AsseMBL.Y. 

TRANSMISSION 

80LENOIDC2 
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7. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide. inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P1679-CALIBRATION NOT LEARNED 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The TCM needs to learn certain values to properly control Transmission operation. This DTC indicates that these 
values are not currently learned in the TCM. If the TCM or Transmission is replaced, the QUICK LEARN Procedure 
must be periormed. 

When Monitored: 

• Ignition on, engine running. 

Set Condition: 

• TCM detects learned values are not current\y in memory. 

TCM REPLACED 

TRANSMISSION REPLACED 

Possible Causes 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONrrRANSAXLEI AUTOMATIC .. AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1. PERFORM TCM QUICK LEARN 

will set if the TCM or the Transmission have been replaced. 

View repair 

Repair 
With the scan tool, perform the QUICK LEARN Procedure. (Refer to 8 - ELECTRICAUELECTRONIC 
CONTROL MODULESrrRANSMISSION CONTROL MODULE - STANDARD PROCEDURE) 
Periorm AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLElAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
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P1720-LOSS OF OUTPUT SPEED I WHEEL SPEED 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Output Speed sensor is used to determine gear position by applying the signal to a static shift schedule map. 
The Output Speed sensor is also used together with Input Speed sensor to calculate gear ratios. The TCM com
pares Output shaft speed to Vehicle speed buss messages to diagnosis the system. If the TCM detects a fault with 
the Output speed signal, it switches to vehicle speed to determine gear position. 

When Monitored: 

• Output speed is greater than 807 rpm and the PRNDL is not in Park or Neutral. 
• Input Speed sensor is reporting as failed or CAN wheel speed not available. 

Set Condition: 
• If Output speed is greater than 3227 rpm and the TCM detects a decrease of Output speed greater than 141 

rpm in 5 ms. 
• If Output speed is greater than 2017 rpm and the TCM detects a decrease of Output speed greater than 202 

rpm in 5 ms. 
• If Output speed is greater than 807 rpm and the TCM detects a decrease of Output speed greater than 303 

rpm in 5 ms. 

Possible Causes 

(T14) OUTPUT SPEED SIGNAL CIRCUIT OPEN 

(T14) OUTPUT SPEED SIGNAL CIRCUIT SHORT TO GROUND 

(T14) OUTPUT SPEED SIGNAL CIRCUIT SHORT TO VOLTAGE 

(T14) OUTPUT SPEED SIGNAL CIRCUIT SHORT TO ANOTHER CIRCUIT 

(T72) SPEED SENSOR GROUND CIRCUIT OPEN 

(T72) SPEED SENSOR GROUND CIRCUIT SHORT TO VOLTAGE 

(T72) SPEED SENSOR GROUND CIRCUIT SHORT TO ANOTHER CIRCUIT 

OUTPUT SPEED SENSOR 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEJAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF THE DTC IS CURRENT 

Ignition on, engine not running. 
With the scan tool, read Engine DTCs. 
Record the Freeze Frame data for the reported DTC. 
With the scan tool, erase DTCs. 
Turn the ignition off to the lock position. 
Using the Freeze Frame data recorded earlier, try to duplicate the conditions in which the DTC originally set. 

NOTE: It may be necessary to road test the vehicle to duplicate the original set conditions. 
With the scan tool, read Engine DTCs. 

Did the OTC reset? 

Yes »Go To 2 

No »Go To 10 
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2. CHECK THE (T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 

Disconnect the TCM C2 harness connector. 
Disconnect the Output Speed Sensor harness connector. 
Measure the resistance of the (T14) Output Speed Sensor Signal circuit 
between the TCM C2 harness connector and the Output Speed Sensor 
harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No »Repair the (T14) Output Speed Sensor Signal circuit for an 
open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLElAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

3. CHECK THE (T72) SENSOR GROUND CIRCUIT FOR AN OPEN 

Measure the resistance of the (T72) Sensor Ground circuit between the 
rCM C2 harness connector and the Output Speed Sensor harness con
nector. 

Is the resistance below 5.0 ohms? 

Ves »Go To 4 

No »Repair the (T72) Sensor Ground circuit for an open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

r::::Ir::::Ir::::IQCr::::Ir::::ICr::::I 

81855f76 

81856053 
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4. CHECK THE (T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT FOR A SHORT TO GROUND 

Measure the resistance between ground and the (T14) Output Speed 
Sensor Signal circuit. 

Is the resistance below 100k ohms? 

Yes »Repair the (T14) Output Speed Sensor Signal circuit for a 
short to ground. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC ~ 
STANDARD PROCEDURE) 

No »Go To 5 
1 = 

IPt!I!D 
IRe) 

81a55f7d 

5. CHECK THE (T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Measure the resistance between the (T14) Output Speed Sensor Signal 
circuit and all other circuits in the TCM C2 harness connector. 

Is the resistance below 100k ohms between the (T14) Output 
Speed Sensor Signal circuit and any other circuit{s) in the TCM 
C2 harness connector? 

Yes »Repair the (T14) Output Speed Sensor Signal circuit for a 
short to another circuit(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLElAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 6 
CJCcOCJCCOCJ 

81a55f8d 
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6. CHECK THE (T72) SENSOR GROUND CIRCUIT FOR A SHORT TO ANOTHER CIRCUIT 

Measure the resistance between the (T72) Sensor Ground circuit and 
all other circuits in the TCM C2 harness connector. 

Is the resistance below 100k ohms? 

Yes »Repair the (T72) Sensor Ground circuit for a short to 
another circuit(s). 

Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLElAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 7 

ClDI:JClDI:JClDI:J 

MODULE

TRANSMISSION 

COHTROLC2 

(Re) 

7. CHECK THE (T14) OUTPUT SPEED SENSOR SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 

Ignition on, engine not running_ 
Measure the voltage of the (T14) Output Speed Sensor Signal circuit in 
the Output Speed Sensor harness connector_ 

Is there any voltage present? 

Yes »Repair the (T14) Output Speed Sensor Signal circuit for a 
short to voltage. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 8 

MODUl£

TRAIISMI88ION 

CONTRot.C2 

(ReI 

81a5607b 

81a55fa7 
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8. CHECK THE (T72) SENSOR GROUND CIRCUIT FOR A SHORT TO VOLTAGE 

Measure the voltage of the (T72) Sensor Ground circuit in the Output 
Speed Sensor harness connector. 

Is there any voltage present? 

Yes »Repair the (T72) Sensor Ground circuit for a short to volt-
age. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONrrRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 9 

9. REPLACE THE OUTPUT SPEED SENSOR 

Replace the Output Speed Sensor. 
Reconnect all connectors. 

t7 c C C I:J c:J LI O!:li U 

Clear DTCs and road test the vehicle under the conditions in which the original DTC set. 

Did the loss of Output Speed Sensorlwheel speed DTC reset? 

81a560b2 

Yes »Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found. replace and program the TCM per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test complete. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
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1 o. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Use the Freeze Frame Data to help duplicate the conditions in which the DTC originally set. Pay particular attention 
to the DTC set conditions, such as, VSS, MAP, ECT, and Load 
Using the schematics as a guide, visually inspect the related wiring harness. Look for any chafed, pierced, pinched, 
or partially broken wires. 
Visually inspect the related wiring harness connectors. Look for broken, bent, pushed out, or corroded terminals. 
Wiggle the wiring and connectors while checking for any possible open or shorted circuits. 
Check for any Service Information Tune-ups or Technical Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLElAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P2741-TRANSMISSION FLUID TEMPERATURE SENSOR 2 PERFORMANCE 

IIIPUT * DUTPUT 
~ IPIID ¥ SPHD [E 

IEII80R· [E SElSOR· 

1 T TWIITED 2j 2 T 'WilTED 1 I 
~PlIR~ ~PlIR~ 

TS2 Tn T72 n4 
20 20 20 20 

OGIOR YUDS YLIDB OGIBR 

J J ,.l" LII '-- - - -t- ---t- - - -'f' 

112 m 
tWllTED 20 20 'WiltED 

~PlIR~B yl'f!'PlIR ......... 

• ------·1021 

I 
m T12 114 
a a m 

OGJOR YlJDB DGt'BR 

11 ct 1 1 C2 21 C2 

--------------------------~ I INP\JT 8 VOLT OUTPUT IODULE· 
SPEED SUPPLY SPEED I TRAIISIIIIIOIl1 

I S~GNAL SIGNAL I COITROL 

I I 
I 
1 Tce TRANSMISSION TRANSMISSION I 

TEMPERATURE SENSOR TEMPERATURE I 
1 __ ..!IG~ _____ G~UNE.. ____________ ~N~ _ j 

16'fC2 28'1C:I 15 vC2 

T819 1820 
20 20 

YLNT YlAVT 

24 -l- - - - -,1 C151 
'( 18 Y 

1819 T820 
20 20 

VlNT YlNH 

1

m 
20 

• ________ • S192 OGIOR 

\ 1 20 * Ct5i 
na nm I 

20 20 TU 
YL/WT YLIWT 20 1 1 DGJOR 

2 8 Ct 31 C1 rn SElSOR- - - - - - - - - - - .., 
TRAIIS.ISlIOI 1 TRANSMISSION TRANSMISSION AlIEMBL" 
'1IPERITURE SENSOR TEMPERATURE ,'RAIIIISSIOI 

I GROUND SIGNAL 1 SOLEIIOID 

1T I I 
I I 

'---_____ --J L _______ - __ 

For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Transmission Oil Temperature Sensor is used to determine shift schedule selection. Transmission Oil Temper
ature is also used in TCC operation. The TCM monitors the transmission temperature by comparing Transmission 
Oil Temperature to Ambient and Engine Coolant-Temperature after a cold soak, by comparing Transmission Oil tem
perature increases in relation to Engine temperature increases, and abnormal changes over time. 

Condition One: 

When Monitored: 

• System voltage between 10.0 and 16.0 volts. 

• Engine coolant temperature data (CAN) is normal and greater than or equal to 70° C (158° F). 
• Engine coolant temperature increase is greater than 50° C (900 F). 

• Output speed sensor greater than 300 rpm for 410 seconds. 

• Start up transmission oil temperature is between -400 C and 40° C (-40° F and 104° F). 
• Output Speed sensor fault is not detected. 

Set Condition: 

• Change in Torque Converter Out Oil Temperature is less than or equal to 2° C (4° F). 

Condition Two: 

When Monitored: 

• System voltage between 10.0 and 16.0 volts. 
• Engine coolant temperature data and output speed sensor is normal. 

• Output speed sensor greater than 300 rpm for 410 seconds. 

Set Condition: 

• Change in Torque Converter Out Oil Temperature is greater than 20° C (36° F) in 100 msec and transmission 
oil temperature is less than 70° C (158° F) for more than 5 seconds. 

Condition Three: 

When Monitored: 

• Ambient temperature is less than 43° C (109° F) 
• Engine coolant temp is equal to Ambient temperature within ± 10° C (180 F) 

Set Condition: 

• Torque Converter Out Oil Temperature is greater than Engine Ambient temperature by a calibrated value (see 
chart below). 

Difference 01 Transmission Temperature compared to Engine Ambient Temperature 

ENGINE AMBIENT TEMPERATURE TRANSMISSION TEMPERATURE DIFFERENCE 

-30° C (-220 F) ±20° C (± 36° F) 

-10° C (14° F) 

0° C (320 F) 

20° C (68 0 F) 

±20° C (± 36° F) 

±20° C (± 36° F) 

±10° C (± 18° F) 
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Condition Four: 

When Monitored: 
• Torque Converter Out Oil Temperature is tess than or equal to 200 C (680 F) at ignition on. 

Set Condition: 
• Torque Converter Out Oil Temperature is less than 20 0 C (680 F) after a calibrated time (see chart below). 

Drive time above 48 mph based on Transmission Temperature at Ignition on 

TRANSMISSION TEMPERATURE AT IGNITION ON DRIVE TIME ABOVE 48 MPH 

-40 0 C (-40° F) 40 MINUTES 

-300 C (-220 F) 

-200 C (_40 F) 

-100 C (14° F) 

0° C (320 F) 

10° C (500 F) 

15° C (590 F) 

Possible Causes 

RELATED ENGINE TEMPERATURE SENSOR DTCS 

RELATED TORQUE CONVERTER OUT OIL TEMPERATURE SENSOR DTCS 

INTERMITTENT TORQUE CONVERTER OUT OIL TEMPERATURE SENSOR 

TORQUE CONVERTER OUT OIL TEMPERATURE SENSOR 

TRANSMISSION CONTROL MODULE 

30 MINUTES 

20 MINUTES 

15 MINUTES 

13 MINUTES 

6 MINUTES 

6 MINUTES 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR RELATED ENGINE DTCs 

With the scan tool, view Engine DTCs. 

Are there any Engine Coolant and/or Ambient DTCs present? 

Yes »Refer to the Engine category and perform the appropriate symptom(s) 

No »Go To 2 

2. CHECK FOR RELATED TRANSMISSION orcs 
With the scan tool, view Transmission DTCs. 

Are there any other Transmission temperature sensor DTCs? 

Yes »Refer to the Transmission category and perform the appropriate symptom(s) 

No »Go To 3 
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3. CHECK IF DTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this OTC? 

Yes »Go To 4 

No »Go To 9 

4. COMPARE THE TORQUE CONVERTER OUT OIL TEMPERATURE TO ENGINE COOLANT TEMPERATURE 

NOTE: To test the torque converter out oil temperature sensor, the engine and transmission temperature 
must be at or below 29.4° C (850 F). 
With the scan tool, read the Torque Converter Out Oil Temperature and Engine temperatures. 

Is the torque converter out oil temperature within 5° C (9° F) of the engine coolant temperature? 

Yes »Go To 5 

No »Go To 8 

5. CHECK IF THE TORQUE CONVERTER OUT OIL TEMPERATURE INCREASES 15 DEGREES OVER 10 
MINUTE PERIOD 

NOTE: To test the torque converter out oil temperature sensor, the engine and transmission temperature 
must be at or below 29.4° C (85° F). 

CAUTION: Apply the parking brake. 
Start the engine, firmly apply the brakes and allow the engine to idle in Drive. 
With the scan tool, monitor the Torque Converter Out Oil Temperature. 

NOTE: If the torque converter out oil temperature sensor is working properly, the transmission temperature 
should rise at least 8° C (1 S° F) within a ten minute period. 

Did the torque converter out oil temperature increase at a steady rate and rise at least 8° C (15° F) 
over a 10 minute period? 

Yes »Go To 9 

No »Go To 6 

6. CHECK THE (T819) TORQUE CONVERTER OUT OIL TEMPERATURE SENSOR SIGNAL CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the Torque Converter Out Oil Temperature sensor harness connector. 

NOTE: Check connectors .. Clean/repair as necessary 
Ignition on, engine not running. 
With the scan tool. monitor the Torque Converter Out Oil Temperature. 

Does the Torque Converter Out Oil Temperature read -400 C (-400 F) :t 2° C (40 F)? 

Yes »Go To 7 

No »Perform P2743·TRANSMISSION FLUID TEMPERATURE SENSOR 2 HIGH as if the DTC is active. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
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7. CHECK THE (T819) TORQUE CONVERTER OUT OIL TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A 

SHORT TO GROUND 

Turn the ignition off to the lock position. 
Connect a jumper wire between the (T819) Torque Converter Out Oil 
Signal circuit and the (T820) Sensor Ground circuit in the Torque Con~ 
verter Out Oil Temperature sensor harness connector. 

Ignition on, engine not running. 
With the scan tool, monitor the Torque Converter Out Oil Temperature. 

Does the Torque Converter Out Oil Temperature read 2000 C 
(392° F) :t 2° C (4° F)? 

Yes »Go To 8 

No » Perform P2742-TRANSMISSION FLUID TEMPERATURE 
SENSOR 2 LOW as if the DTC is active. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONffRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

8. CHECK THE TRANSMISSION TEMPERATURE SENSOR 

818456a7 

CCOO"'CCCl~ 
" Q CI C Q Q ceo 201 

IIODUI.£. 

~ 16 

28 

MODULE· 
TItAN_UlON 

COMTROLC3 
fRe) 

TYPICAL VALUES FOR TRANSMISSION TEMPERATURE SENSOR 

TEMPERATURE APPROXIMATE OHM 

-30 0 C (-22 0 F) 44000 ohms 

100 C (500 F) 6400 ohms 

110° C (2300 F) 200 ohms 

1450 C (293° F) 100 ohms 
Tum the ignition off to the lock position. 
Reconnect the Torque Converter Out Oil Temperature sensor harness connector. 
Disconnect the TCM C3 harness connector. 

818456f4 
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NOTE: Check connectors - Clean/repair as necessary 
Measure the resistance of the Torque Converter Out Oil Temperature Sensor between the (T819) Transmission Tem
perature Signal circuit and the (T820) Sensor Ground circuit in the TCM C3 harness connector. 
Using the chart at the chart above, compare the Torque Converter Out Oil temperature to the correlating resistance 
value. 

Is the resistance within the specified range when the sensor is at the given temperature? 

Yes »Go To 9 

No »Replace the Torque Converter Out Oil Temperature Sensor per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

9. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circult. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISStONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P2742-TRANSMISSION FLUID TEMPERATURE SENSOR 2 LOW 

[E
SEIIOR' 

~ OUTPUT 
~ SPEED [E

SEISOR' 
INPUT 

~ 'PEED 

1 T TWISTED 2 T 
~PAIA~ 

2 T TWISTED 1 I 
~PAIA~ 

152 T72 T72 T14 
20 20 20 20 

OGIOR YLiDB YL/OB OGIBR 

J J 
~---t-

381 ,,1 0111 I ---' 
172 T72 

'WISTED 20 20 TWIITED 

...... PAIA~~r YL~PAIR ......... 

• ------. S021 

I 
m T72 T14 
20 20 20 

DG/OR YLIDB DGiBR 

1 1 C 1 1 1 C2 21 C2 
,- - - - - INPUT - - - - - - - -a VOlT - - OUTPUT - - - - - ..., MODULE· 

SPEED SUPPl Y SPEED I TRAlIMIISIOIil 
I SIGNAL SIGNAL 1 CONTROL 

I I 
I I I Tce TRANSMISSION TRANSMISSION 

TEMPERA TURE SENSOR TEMPERATURE I 
1 __ ~IG~L _____ G~UN!.. ____________ SIGN~ _ J 

16 ! C2 28, C3 15 C2 

le19 T820 
20 20 

YLNT YLNH 

24 t- - - - -t Ct55 
'( 18 ! 

T819 
20 

YLNT 

1820 
20 

YlNH 

I 
• --------. 1192 

T54 
20 

DG/QR 

" t 0'" I I 
T820 
20 

YLlWT 

21 

[E sElsoRa 
TRAIIMISSIOI 
TEMPERATURE 

For a complete wiring diagram Refer to Section 8W. 

T820 
20 T54 

YlNVT 20 

1 
DGroR 

8 C1 31 C1 -----------, I TRANSMISSION TRANSMISSION ASIEMILY. 
SENSOR TEMPERATURE I rA&IIMIIIIOI 

I GROUND SIGNAL I SOLENOID 

I I 
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21 • 1757 
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Theory of Operation 
The Torque Converter Out Oil Temperature sensor is used to determine if the transmission needs to go into high 
temperature shift strategy to protect the transmission. 

When Monitored: 

• Ignition on, the engine running. 

Set Condition: 

• The DTC will set if the monitored Transmission Temperature Sensor Signal circuit is greater than 2000 C (392° 
F) for more than 500 ms. 

Possible Causes 

(T819) TORQUE CONVERTER OUT OIL TEMPERATURE SENSOR SIGNAL CIRCUIT SHORT TO GROUND 

(T819) TORQUE CONVERTER OUT OIL TEMPERATURE SENSOR SIGNAL CIRCUIT SHORT TO (T820) 
SENSOR GROUND CIRCUIT 

TORQUE CONVERTER OUT OIL TEMPERATURE SENSOR 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONfTRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF DTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go To 2 

No »Go To 5 

2. CHECK THE (T819) TORQUE CONVERTER OUT OIL TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A 
SHORT TO GROUND 

Turn the ignition off to the 'ock position. 

Disconnect the TCM C2 harness connector. 

Disconnect the Torque Converter Out Oil Temperature sensor harness 
connector. 
Measure the resistance between ground and the (T819) Torque Con
verter Out Oil Temperature Signal circuit. 

Is the resistance below 100k ohms? 

Yes »Repair the (T819) Torque Converter Out Oil Temperature 
Signal circuit for a short to ground. 

Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 3 

17 I:l C C C C 

81a4573c 
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3. CHECK THE (T819) TORQUE CONVERTER OUT OIL TEMPERATURE SIGNAL CIRCUIT FOR A SHORT TO 
(T820) SENSOR GROUND CIRCUIT 

Disconnect the TCM C3 harness connector. 
Measure the resistance between the (T819) Torque Converter Out Oil 
Temperature Signal circuit and (T820) Sensor Ground circuit in the 
Torque Converter Out Oit Temperature sensor harness connector. 

Is the resistance below 100k ohms? 

Yes »Repair the (T819) Torque Converter Out Oil Temperature 
Signal circuit for a short to the (T820) Sensor Ground cir
cuit. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLElAUTOMATIC • AS68RC -
STANDARD PROCEDURE) 

No »Go To 4 

seNSOR. 

TRANSMISSION 

TEMPEIltATURE 
(RC, 

2 

2 

81845825 
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4. CHECK THE TRANSMISSION TEMPERATURE SENSOR 

COOOCQClQ~ 
11 c c c c c .I C 0 Cl 2<1 

MODUIE.-

~ 16 

IIQDUl.e· 

TRANSIIISIIION 

COffI'ROI. C3 

(Rei 

TYPICAL VALUES FOR TRANSMISSION TEMPERATURE SENSOR 

TEMPERATURE 

-300 C (-220 F) 

100 C (500 F) 

1100 C (230° F) 

1450 C (293° F) 
Turn the ignition off to the lock position. 

APPROXIMATE OHM 

44000 ohms 

6400 ohms 

200 ohms 

100 ohms 

Reconnect the Torque Converter Out Oil Temperature sensor harness connector. 
Disconnect the TCM C2 and C3 harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 

28 

818456f4 

Measure the resistance of the Transmission Temperature Sensor between the (T819) Torque Converter Out Oil Tem
perature Signal circuit in the TCM C2 harness connector and the (T820) Sensor Ground circuit in the TCM C3 
harness connector. 
Using the chart at the chart above, compare the Torque Converter Out Oil Temperature Sensor temperature to the 
correlating resistance value. 

Is the resistance within the specified range when the sensor is at the given temperature? 

Yes »Using the schematics as a guide, check the Transmission Control Module (TCM) pins. terminals, and 
connectors for corrosion, damage. or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace and program the TCM per the Service Information. 

No »Replace the Transmission Temperature Sensor per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
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5. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS88RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
AS88RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P2743-TRANSMISSION FLUID TEMPERATURE SENSOR 2 HIGH 
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I I 
I I L __ 

For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Torque Converter Out Oil Temperature sensor is used to determine if the transmission needs to go into high 
temperature shift strategy to protect the transmission. 

When Monitored: 

• Ignition on, the engine running. 

Set Condition: 

• The DTC will set if the monitored Transmission Temperature Sensor Signal circuit is greater than -50 0 C (-58° 
F) for more than 500 ms. 

Possible Causes 

(T819) TORQUE CONVERTER OUT OIL TEMPERATURE SIGNAL CIRCUIT SHORT TO VOLTAGE 

(T819) TORQUE CONVERTER OUT OIL TEMPERATURE SIGNAL CIRCUIT OPEN 

(T820) SENSOR GROUND CIRCUIT OPEN 

TORQUE CONVERTER OUT OIL TEMPERATURE SENSOR 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF DTC IS CURRENT 

With the scan tool, view Transmission DTCs. 

Is the status Active or is the Starts Since Set counter 2 or less for this OTC? 

Yes »Go To 2 

No »Go To 6 

2. CHECK THE (T819) TORQUE CONVERTER OUT OIL TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A 
SHORT TO VOLTAGE 

Turn the ignition off to the lock position. 
Disconnect the TCM C2 harness connectors. 
Disconnect the Torque Converter Out Oil Temperature sensor harness 
connector. 
Ignition on, engine not running. 
Measure the voltage of the (T819) Torque Converter Out Oil Tempera
ture Signal circuit in the TCM C2 harness connector. 

Is the voltage above 0.5 volts? 

Yes »Repair the (T819) Torque Converter Out Oil Temperature 
Signal circuit for a short to voltage. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 3 

-&JID 
~.~ 

'~ 
BENIIO«- 1 

81a45a64 
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3. CHECK THE (T819) TORQUE CONVERTER OUT OIL TEMPERATURE SENSOR SIGNAL CIRCUIT FOR AN 
OPEN 

Measure the resistance of the (T819) Torque Converter Out Oil Temper
ature Signal circuit between the TCM C2 harness connector and the 
Torque Converter Out Oil Temperature sensor harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Go To 4 

No »Repair the (T819) Torque Converter Out Oil Temperature 
Signal circuit for an open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

4. CHECK THE (T820) SENSOR GROUND CIRCUIT FOR AN OPEN 

Measure the resistance of the (T820) Sensor Ground circuit between 
the TCM C3 harness connector and the Torque Converter Out Oil Tern· 
perature sensor harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Go To 5 

No »Repair the (T820) Sensor Ground circuit for an open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONITRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

16 

81a4588e 

28 

81845809 
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5. CHECK THE TRANSMISSION TEMPERATURE SENSOR 

l' ::::: c : : ~ ~ 
-~ ~\ 

TJWIIIIII_ 16 

28 

TYPICAL VALUES FOR TRANSMISSION TEMPERATURE SENSOR 

TEMPERATURE 

-300 C (-220 F) 

100 C (500 F) 

1100 C (2300 F) 

1450 C (2930 F) 
Turn the ignition off to the lock position. 

APPROXIMATE OHM 

44000 ohms 

6400 ohms 

200 ohms 

100 ohms 

Reconnect the Torque Converter Out Oil Temperature sensor harness connector. 
Disconnect the TCM C2 and C3 harness connector. 

NOTE: Check connectors - Clean/repair as necessary 

81a456f4 

Measure the resistance of the Torque Converter Out Oil Temperature sensor between the (T819) Torque Converter 
Out Oil Temperature Signal circuit in the TCM C2 and the (T820) Sensor Ground circuit in the TCM C3 harness 
connector. 
Using the chart at the chart above, compare the Temperature Sensor temperature to the correlating resistance 
value. 

Is the resistance within the specified range when the sensor is at the given temperature? 

Yes »Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace and program the TCM per the Service Information. 

No »Replace the Transmission Temperature Sensor per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
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6. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEJAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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P2757-TCC PRESSURE CONTROL SOLENOID CONTROL CIRCUIT PERFORMANCE 

For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
This DTC checks the mechanical operation of the Torque Converter Clutch (TCC). When the TCC is commanded 
on, there should be little or no difference between Engine speed and Input speed. If the TCM detects the TCC is 
slipping greater than a calibrated value, for 2 consecutive ignition cycles, this DTC will set. 

When Monitored: 

• No other DTCs set. 
• TCC is commanded on. 

Set Condition: 
• Engine speed minus Input speed is greater than or equal to 200 rpm for 5 seconds for 2 consecutive ignition 

cycles. 

TORQUE CONVERTER 

INTERNAL TRANSMISSION HARNESS 

STICKING OR LEAKING LINEAR SOLENOID 3 

VALVE BODY 

TRANSMISSION CONTROL MODULE 

Possible Causes 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF DTC IS CURRENT 

Ignition on, engine not running. 
With the scan tool, view DTCs. 

NOTE: If there are any other Engine and/or Transmission OTCs, diagnosis those first. 

Is the status Active or is the Starts Since Set counter 2 or less for this OlC? 

Yes »Go To 2 

No »Go To 4 

2. CHECK THE TORQUE CONVERTER CLUTCH (TCC) OPERATION 

Clear Transmission DTCs. 
Road test the vehicle in a condition that will enable TCC lock up. 
Using the scan tool, record the Engine speed and the Transmission Input speed during TCC lock up. 
Using the set condition listed above, calculate the TCC slip rpm. 

Is the TCC slip rpm greater than or equal to 200 rpm? 

Yes »Go To 3 

No »Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for shorts, corrosion, damage, or terminal push out. Pay particular attention to all power and 
ground circuits. If no problems are found, replace and program the TCM per the Service Information. 
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3. CHECK INTERNAL TRANSMISSION 

Turn the ignition off to the lock position. 
Remove the transmission oil pan. 

Check the internal transmission harness. pins, terminals, and connectors for shorts. corrosion, damage, or terminal 
push out. 

Visually inspect the valve body for debris, damage or leaking hydraulic paths. 
Visually inspect for sticking or binding Control Valve(s). 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Replace the Torque Converter per the Service Information. 
Periorm AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

4. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 

Were there any problems found? 

Yes »Repair as necessary. 
Periorm AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 
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Theory of Operation 
The Transmission Range Sensor (TRS) is a multiple position selector switch which changes the signal path by redi
recting a 12-volt signal source to seven different TRS signal circuits (P, R, N, 0, 3, 2, 1) and also houses a Park! 
Neutral (PIN) switch circuit. These circuits are monitored by the Transmission Control Module and used in 
conjunction with various pressure switches to validate proper operation of the transmission and diagnose any pos
sible problem. In a normal operating mode, pressure switch 8, is in an "Off" state in P, R, or N. and in an "On" state 
in any forward gear (engine running). If the TCM detects all of shift lever positions registering "OPEN", the code will 
set and the PRNDL display will have all of the Shift Lever positions boxed. This DTC will not illuminate the MIL 

When Monitored: 

• Ignition on, engine running . 
• Pressure Switch 8 is off. 

Set Condition: 

• When the Transmission Control Module (TCM) detects all of the Shift Lever positions registering "OPEN" for 
the period of 2 seconds. 

Possible Causes 

TRS SIGNAL CIRCUITS OPEN 

(F1) FUSED IGNITION SWITCH OUTPUT CIRCUIT OPEN 

TRANSMISSION RANGE SENSOR 

TRANSMISSION CONTROL MODULE 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC • AS68RC • STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK IF DTC IS CURRENT 

NOTE: This DTC may set if the shift lever is positioned between gears or if Transmission Range Sensor has 
been replaced or reinstalled and not properly adjusted (calibrated). Verify with the customer when the symp
tom occurred. If the DTC was set while the Shift Lever was in between gears, clear the DTC and verify 
proper operation. Make sure the TRS is properly adjusted in accordance to the Service Information before 
attempting to perform this diagnostic procedure. If the TRS was improperly adjusted, adjust as necessary 
and perform AS68RC VERIFICATION TEST (Refer to 21 • TRANSMISSIONITRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
With the scan tool, read Transmission DTes. 

Is the status Active or is the Starts Since Set counter 2 or less for this DTC? 

Yes »Go To 2 

No »Go To 7 

2. CHECK THE TRS CONNECTOR 

Turn the ignition off to the lock position. 
Inspect the TRS harness connector. 

Is the TRS harness connector unplugged or not fully seated? 

Yes »Repair or replace the TRS harness connector as necessary. 
Perform AS68RC VERIFICATION TEST .. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Go To 3 
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3. CHECK THE TRANSMISSION RANGE SENSOR STATES 

Ignition on, engine not running. 
With the scan tool, monitor the TRS states (Open-Closed) in the following steps: 
Slowly move the shift lever to all positions (P, R, N, D, 3. 2, 1) while noting the TRS states. 

Is there a shift position that shows all of the TRS positions as "Open"? 

Yes »Go To 4 

No »Go To 7 

4. CHECK THE (F1) FUSED IGNITION SWITCH OUTPUT (OFF-RUN-START) CIRCUIT FOR AN OPEN 

Turn the ignition off to the lock position. 
Disconnect the TRS harness connector. 

NOTE: Check connectors - Clean/repair as necessary. 
Ignition on, engine not running. 
Using a test light connected to ground, check the (F1) Fused Ignition 
Switch Output (Off-Run-Start) circuit. 

NOTE: The test light must illuminate brightly. Compare the bright
ness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes »Go To 5 

No »Repair the (F1) Fused Ignition Switch Output (Off-Run-Start) 
circuit for an open. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSM1SSIONfTRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

5. CHECK THE TRANSMISSION RANGE SENSOR 

Ignition ont engine not running. 
With the scan tool, monitor the TRS circuits in the following steps. 
USing a jumper wire, jump each TRS circuit one at a time to the (F1) 
Fused Ignition Switch Output (Off-Run-Start) circuit in the TRS harness 
connector. 

Do the TRS circuits read as "Closed" on each circuit when 
connected with a jumper wire? 

Yes »Replace the Transmission Range Sensor per the Service 
Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 -
TRANSMISSIONfTRANSAXLE/AUTOMATIC - AS68RC -
STANDARD PROCEDURE) 

No »Go To 6 

6 

eNSOR. 

TRANSMISSION 
RANGE 

IRC1 

4 

4 

10 

10 

81aa62c6 

81aa63a6 



21 - 1772 AUTOMATIC - AS68RC-ELECTRICAl DIAGNOSTICS ---------- DR 

6. CHECK THE CONNECTORS 

Turn the ignition off to the lock position. 

Using the schematics as a guide, check the identified circuit from the previous step for an open. 
Wiggle the wires while checking for open circuits. 

Was there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST .. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Transmission Control Module (TCM) terminals for corrosion, 
damage, or terminal push out. Pay particular attention to all power and ground circuits. Check for Ser
vice Information Tune-ups or Service Bulletins for any possible causes that may apply. If no problems 
are found, replace and program the TCM per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

7. CHECK WIRING AND CONNECTORS 

The conditions necessary to set the DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle the wires while checking for shorted and open circuits. 
Check for any Service Bulletins that may apply. 
Verify with the customer when the symptom occurred. If the DTC was set while the Shift Lever was in between 
gears, clear the DTC and verify proper operation. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Test Complete. 

U0001-CAN C BUS 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The Transmission Control Module (TCM) continuously monitors the Bus activity and receives the messages it 
needs. 

When Monitored: 

• Test is enabled 1050 ms after start of CAN communication. 

Set Condition: 

• TCM detects a CAN Bus error. 

Refer to 8-ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic pro
cedures and for further possible causes. 

U0100-LOST COMMUNICATION WITH ECM I PCM 
For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Transmission Control Module (TCM) continuously monitors the Bus activity and receives the messages it 
needs. The CAN C Bus is also used to communicate transmission MIL status to the Engine Controller. If the Engine 
Controller is unable to communicate with the Transmission Controller, the Engine Controller will light the MIL. 

When Monitored: 

• No CAN Bus performance codes present. Input speed is greater than 300 rpm when the shift lever is in Park 
or Neutral or the Transmission range sensor indicates drive and pressure switch 8 is closed when the shift 
lever is in Drive, Third, Second, or Low. Battery voltage greater than 10 volts but less than 16 volts. Conditions 
must be present continuously for 5 seconds. 

Set Condition: 

• PCM CAN C Bus message_ has not been recei,ved for 500 ms. 

Refer to 8-ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic pro
cedures and for further possible causes. 

U0121-LOST COMMUNICATION WITH ANTI-LOCK BRAKE MODULE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The Transmission Control Module (TCM) continuously monitors the Bus activity and receives the messages it 
needs. 

When Monitored: 

• No CAN Bus performance codes present. Input speed is greater than 300 rpm when the shift lever is in Park 
or Neutral or the Transmission range sensor indicates drive and pressure switch 8 is closed when the shift 
lever is in Drive, Third, Second, or Low. Battery voltage greater than 10 volts but less than 16 volts. Conditions 
must be present continuously for 5 seconds. 

Set Condition: 

• ABS CAN C Bus message has not been received for 500 ms. 

Refer to 8-ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic pro
cedures and for further possible causes. 

U0141-LOST COMMUNICATION WITH FCM (TIPM) 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The Transmission Control Module (TCM) continuously monitors the Bus activity and receives the messages it 
needs. 

When Monitored: 
• No CAN Bus performance codes present. Battery voltage greater than 10 volts but less than 16 volts. Condi

tions must be present continuously for 5 seconds. 

Set Condition: 

• TIPM CAN C Bus message has not been received for 500 ms. 

Refer to 8-ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic pro
cedures and for further possible causes. 

U1111-LOST ODOMETER MESSAGE 
For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Transmission Control Module (TCM) continuously monitors the Bus activity and receives the messages it 
needs. 

When Monitored: 

• Ignition ON with no CAN bus performance codes present, battery between 10 and 16 volts with the engine 
running. 

Set Condition: 

• PCM Odometer message is not received for more than 500 ms. 
• Odometer message stays unchanged for 10.5 seconds. 
• Odometer at key-on stays unchanged after the vehicle has been driven over 3 miles. 

Refer to 8-ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING for diagnostic pro
cedures and for further possible causes. 
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U1400-IMPLAUSIBLE TPS SIGNAL RECEIVED 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The messages sent on the CAN bus are distinguished by an identifier (10). Each CAN 10 is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each 10. 

When Monitored: 

• Continuously with the ignition on, one valid CAN 10 received at least once, and no U0001-CAN C Bus DTC 
present. 

Set Condition: 

• When the TCM detects an incorrect CAN 10 from the ECM/PCM. 

FCM CAN BUS DTC'S PRESENT 

ECM/PCM DTCS PRESENT 

TRANSMISSION CONTROL MODULE 

Possible Causes 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONlTRANSAXLElAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK FOR TIPM CAN BUS DTCS 

With the scan tool, read TIPM DTCs. 

Are there any TIPM CAN BUS DTCs present? 

Yes »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING category 
and perform the appropriate symptom(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Go To 2 

2. CHECK IF ECMlPCM DTCS ARE PRESENT 

With the scan tool, read engine DTCs. 

Are there any engine DTCs present? 

Yes »Refer to 9 - ENGINE - DIAGNOSIS AND TESTING category and perform the appropriate symptom(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace the TCM per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
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U1401-IMPLAUSIBLE ENGINE SPEED SIGNAL RECEIVED 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The messages sent on the CAN bus are distinguished by an identifier (10). Each CAN 10 is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each 10. 

When Monitored: 

• Continuously with the ignition on, one valid CAN 10 received at least once, and no U0002-CAN Bus Off Per
formance DTC present. 

Set Condition: 

• When the TCM detects an incorrect CAN ID from the ECM/PCM. 

TIPM CAN BUS DTCS PRESENT 

ECM DTCS PRESENT 

TRANSMISSION CONTROL MODULE 

Possible Causes 

Always perform the AS68RC Pre .. Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 .. 
TRANSMISSIONITRANSAXLEIAUTOMATIC .. AS68RC .. STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR TIPM CAN BUS DTCS 

With the scan tool, read TIPM DTCs. 

Are there any TIPM CAN BUS DTCs present? 

Yes »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING category 
and perform the appropriate symptom(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEJAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Go To 2 

2. CHECK IF ENGINE DTCS ARE PRESENT 

With the scan tool, read engine DTCs, 

Are there any engine DTCs present? 

Yes »Refer to 9 - ENGINE - DIAGNOSIS AND TESTING category and perform the appropriate symptom(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion I damage, or terminal push out. Pay particular attention to aU power and ground 
circuits. If no problems are found, replace the TCM per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEJAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
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U1402-IMPLAUSIBLE ENGINE TEMPERATURE SIGNAL RECEIVED 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
This message is used by the TCM in the transmission temperature sensor and transmission fluid temperature sen
sor performance detections. 

When Monitored: 

• Continuously with the key-on. 

Set Condition: 

• When the message is not received or stays unchanged for 10.5 seconds or more for two consecutive key
cycles. 

TIPM CAN BUS DTCS PRESENT 

ECM OTCS PRESENT 

TRANSMISSION CONTROL MODULE 

Possible Causes 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR TIPM CAN BUS DTCS 

With the scan tool, read TIPM DTCs. 

Are there any TIPM CAN BUS DTCs present? 

Ves »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING category 
and perform the appropriate symptom(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Go To 2 

2. CHECK IF ENGINE DTCS ARE PRESENT 

With the scan tool, read engine OTCs. 

Are there any engine DTCs present? 

Ves »Refer to 9 - ENGINE - DIAGNOSIS AND TESTING category and perform the appropriate symptom(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace the TCM per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
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U1407-IMPLAUSIBLE ENGINE TORQUE REQUEST RECEIVED 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
This message is used by the TCM as part of the torque management strategy between the PCM and the TCM. 

When Monitored: 

• Continuously with the key-on. 

Set Condition: 

• When the message is not received or stays unchanged for 10.5 seconds or more for two consecutive key
cycles. 

TIPM CAN BUS DTCS PRESENT 

ECM DTCS PRESENT 

TRANSMISSION CONTROL MODULE 

Possible Causes 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK FOR TIPM CAN BUS OTCS 

With the scan tool, read TIPM DTCs. 

Are there any TIPM CAN BUS OTCs present? 

Ves »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING category 
and perform the appropriate symptom(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Go To 2 

2. CHECK IF ENGINE OTCS ARE PRESENT 

With the scan tool, read engine DTCs. 

Are there any engine DTCs present? 

Ves »Refer to 9 - ENGINE - DIAGNOSIS AND TESTING category and perform the appropriate symptom(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace the TCM per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
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U1408-IMPLAUSIBLE BRAKE SIGNAL RECEIVED 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
This message is used by the TCM to switch to Coast-Down strategy just prior to vehicle coming to a halt. 

When Monitored: 

• Continuously with the key-on. 

Set Condition: 

• When the message is not received or stays unchanged for 10.5 seconds or more for two consecutive key
cycles. 

TIPM CAN BUS DTCS PRESENT 

ECM DTCS PRESENT 

TRANSMISSION CONTROL MODULE 

Possible Causes 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 .. 
TRANSMISSIONlTRANSAXLEIAUTOMATIC - AS68RC .. STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK FOR TIPM CAN BUS DTCS 

With the scan tool, read TIPM DTCs. 

Are there any TIPM CAN BUS DTCs present? 

Yes »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING category 
and perform the appropriate symptom(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Go To 2 

2. CHECK IF ENGINE DTCS ARE PRESENT 

With the scan tool, read engine DTCs. 

Are there any engine DTCs present? 

Yes »Refer to 9 - ENGINE - DIAGNOSIS AND TESTING category and perform the appropriate symptom(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Transmission Control Module (TCM) pins. terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace the TCM per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
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U140D-IMPLAUSIBLE WHEEL SPEED SIGNALS RECEIVED 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The messages sent on the CAN bus are distinguished by an identifier (10). Each CAN 10 is defined to contain a 
certain number of bytes. The Transmission Control Module (TCM) verifies that it has received the proper number of 
bytes for each 10. 

When Monitored: 

• Continuously with the ignition on, one valid CAN 10 received at least once, and no U0002-CAN Bus Off Per
formance DTC present. 

Set Condition: 

• When the TCM detects an incorrect CAN 10 from the ASS control module. 

TIPM CAN BUS DTCS PRESENT 

ASS CONTROL MODULE DTCS PRESENT 

TRANSMISSION CONTROL MODULE 

Possible Causes 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1 . CHECK FOR TIPM CAN BUS DTCS 

With the scan tool, read TIPM DTCs. 

Are there any TIPM CAN BUS DTCs present? 

Yes »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING category 
and perform the appropriate symptom(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Go To 2 

2. CHECK IF ABS DTC'S ARE PRESENT 

With the scan tool, read ABS DTCs. 

Are there any ABS DTCs present? 

Yes »Refer to 5 - BRAKES - DIAGNOSIS AND TESTING category and perform the appropriate symptom. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace the TCM per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
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U1424-IMPLAUSIBLE ENGINE TORQUE RECEIVED 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
This message is used by the TCM as part of the torque management strategy between the PCM and the TCM. 

When Monitored: 

• Continuously with the key~on. 

Set Condition: 

• When the message is not received or stays unchanged for 10.5 seconds or more for two consecutive key· 
cycles. 

TIPM CAN BUS DTCS PRESENT 

ECM DTCS PRESENT 

TRANSMISSION CONTROL MODULE 

Possible Causes 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 • 
TRANSMISSIONITRANSAXLEIAUTOMATIC • AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR TIPM CAN BUS DTeS 

With the scan tool, read TIPM DTCs. 

Are there any TIPM CAN BUS OTCs present? 

Yes »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING category 
and perform the appropriate symptom(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLElAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Go To 2 

2. CHECK IF ENGINE DTCS ARE PRESENT 

With the scan tool, read engine DTCs. 

Are there any engine OTCs present? 

Yes »Refer to 9 - ENGINE - DIAGNOSIS AND TESTING category and perform the appropriate symptom(s). 
Perform AS68RC VERIFICATION TEST. -(Refer to 21 - TRANSMISSIONfTRANSAXLElAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace the TCM per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 ~ TRANSMISSIONfTRANSAXLElAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 



21 - 1782 AUTOMATIC - AS68RC-ELECTRICAL DIAGNOSTICS ---------- DR 

U1437-IMPLAUSIBLE INTAKE AIR TEMPERATURE MESSAGE RECEIVED 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
This message is used by the TCM in the transmission temperature sensor and transmission fluid temperature sen
sor performance detections. 

When Monitored: 

• Continuously with the key-on. 

Set Condition: 

• When the message is not received or stays unchanged for 10.5 seconds or more for two consecutive key
cycles. 

TIPM CAN BUS DTCS PRESENT 

ECM DTCS PRESENT 

TRANSMISSION CONTROL MODULE 

Possible Causes 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSJONITRANSAXLE/AUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR TIPM CAN BUS DTCS 

With the scan tool, read TIPM DTCs. 

Are there any TIPM CAN BUS OTCs present? 

Yes »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING category 
and perform the appropriate symptom(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Go To 2 

2. CHECK IF ENGINE OTCS ARE PRESENT 

With the scan tool, read engine DTCs. 

Are there any engine DTCs present? 

Yes »Refer to 9 - ENGINE - DIAGNOSIS AND TESTING category and perform the appropriate symptom(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace the TCM per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONffRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
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U1439-IMPLAUSIBLEIMISSING PROGRAMMED AXLE RATIO 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
This programmed axle ratio information is received from the TIPM to be used by the TCM as part of speed sensor 
diagnostics. 

When Monitored: 

• Continuously with the key-on. 

Set Condition: 
• This fault is set when any other values other than 4.88. 4.44, 4.10, or 3.73 is received, or the message is not 

received for more than 10.5 seconds. 

TIPM CAN BUS DTCS PRESENT 

ECM DTCS PRESENT 

TRANSMISSION CONTROL MODULE 

Possible Causes 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR TIPM CAN BUS DTCS 

With the scan tool, read TIPM DTCs. 

Are there any TIPM CAN BUS OTCs present? 

Ves »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING category 
and perform the appropriate symptom(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Go To 2 

2. CHECK IF ENGINE DTCS ARE PRESENT 

With the scan tool, read engine DTCs. 

Are there any engine CTCs present? 

Ves »Refer to 9 ~ ENGINE - DIAGNOSIS AND TESTING category and perform the appropriate symptom(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSION/TRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to aU power and ground 
circuits. If no problems are found, replace the TCM per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLElAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
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U1440-IMPLAUSIBLEIMISSING PROGRAMMED TRANSFER CASE HI RATIO 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
This programmed Transfer Case Hi Ratio information is received from the TIPM to be used by the TCM as part of 
speed sensor diagnostics. 

When Monitored: 

• Continuously with the key-on. 

Set Condition: 

• This fault is set when any other values other than 1.0 is received, or the message is not received for more 
than 10.5 seconds. 

TIPM CAN BUS DTCS PRESENT 

ECM DTCS PRESENT 

TRANSMISSION CONTROL MODULE 

Possible Causes 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONITRANSAXLEIAUTOMATIC • AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR TIPM CAN BUS orcs 
With the scan tool, read TIPM DTCs. 

Are there any TIPM CAN BUS orcs present? 

Yes »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING category 
and perform the appropriate symptom(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONfTRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Go To 2 

2. CHECK IF ENGINE OTCS ARE PRESENT 

With the scan tool, read engine DTCs. 

Are there any engine DTCs present? 

Yes »Refer to 9 - ENGINE - DIAGNOSIS AND TESTING category and perform the appropriate symptom(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace the TCM per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 
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U1441-IMPLAUSIBLEIMISSING PROGRAMMED TRANSFER CASE LOW RATIO 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
This programmed Transfer Case Low Ratio information is received from the TIPM to be used by the TCM as part 
of speed sensor diagnostics. 

When Monitored: 

• Continuously with the key-on. 

Set Condition: 

• This fault is set when any other values other than 2.72 is received, or the message is not received for more 
than 10.5 seconds. 

TIPM CAN BUS DTCS PRESENT 

ECM DTCS PRESENT 

TRANSMISSION CONTROL MODULE 

Possible Causes 

Always perform the AS68RC Pre-Diagnostic Troubleshooting procedure before proceeding. (Refer to 21 -
TRANSMISSIONlTRANSAXLEIAUTOMATIC - AS68RC - STANDARD PROCEDURE) 

Diagnostic Test 

1. CHECK FOR TIPM CAN BUS OTCS 

With the scan tool, read TIPM DTCs. 

Are there any TIPM CAN BUS OTCs present? 

Yes »Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING category 
and perform the appropriate symptom(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 .. TRANSMISSIONITRANSAXLEIAUTOMATIC .. 
AS68RC .. STANDARD PROCEDURE) 

No »Go To 2 

2. CHECK IF ENGINE OTCS ARE PRESENT 

With the scan tool, read engine DTCs. 

Are there any engine OTCs present? 

Yes »Refer to 9 - ENGINE .. DIAGNOSIS AND TESTING category and perform the appropriate symptom(s). 
Perform AS68RC VERIFICATION TEST. (Refer to 21 .. TRANSMISSIONITRANSAXLEIAUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Using the schematics as a guide, check the Transmission Control Module (TCM) pins, terminals, and 
connectors for corrosion, damage, or terminal push out. Pay particular attention to all power and ground 
circuits. If no problems are found, replace the TCM per the Service Information. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 .. TRANSMISSIONITRANSAXLEIAUTOMATIC .. 
AS68RC .. STANDARD PROCEDURE) 
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STANDARD PROCEDURE 
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AS68RC PRE-DIAGNOSTIC TROLIBLESHOOTING PROCEDURE 
For a complete wiring diagram Refer to Section 8W. 

1 . 
1. Many transmission symptoms can be caused by a low fluid level. If the fluid level is low, locate and repair any 
leaks and fill the transmission to the proper fluid level. Refer to the Service Information for the proper repair and 
fluid fill procedures. 
2. Testing should only be performed with the battery fully charged to avoid false diagnosis. 
3. With the scan tool, read Engine (PCM) OTCs. If Engine OTCs are present, refer to the Engine Category and 
perform to the appropriate diagnostic procedure(s) before proceeding. 
4. With the scan tool, read Transmission (TCM) DTCs. Record all Stored, Active, and Pending OTC information. 
Diagnose any Pending DTC as a matured OTC. 
5. With the scan tool, perform the Shift Lever Position Test. If the test does not pass, refer to the diagnostiC 
procedure for P0706-Check Shifter Signal. 
6. Refer to the When Monitored and Set Conditions for this DTC. DTCs can set at ignition on, at start up, driving 
under specific conditions, or after controller diagnostic monitors have run. 
7. Refer to any applicable Service Bulletins for controller software update information. Some conditions can be 
corrected by upgrading the Engine (PCM) or Transmission (TCM) controller software. 
8. Check for any Service Information Tune-ups or Service Bulletins for any possible causes that may apply. 

Were there any repairs made that fixed the vehicle? 

Yes »Testing complete. 
Perform AS68RC VERIFICATION TEST. (Refer to 21 - TRANSMISSIONITRANSAXLE/AUTOMATIC -
AS68RC - STANDARD PROCEDURE) 

No »Refer to the Transmission category and perform the appropriate diagnostic procedure(s). 
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AS68RC TRANSMISSION VERIFICATION TEST 
For a complete wiring diagram Refer to Section 8W. 

1 . 
Perform the following after completion of a diagnostic repair: 

1. Reconnect any disconnected components. 
2. Connect the scan tool to the Data Link Connector (DLC). 
3. With the scan tool, erase aU Transmission and Engine DTCs. 
4. With the scan tool, display Transmission Temperature. Start and run the engine until the Transmission Tem
perature is HOT. 
5. Check the Transmission fluid level and adjust if necessary. Refer to the Service Information for the Fluid FiJI 
procedure. 
6. With the scan tool, perform the TCM Quick learn procedure if a transmission component has been replaced, 
or the TCM has been replaced or flashed. Perform AS68RC TCM Quick Learn. (Refer to 8 - ELECTRICAUELEC
TRONIC CONTROL MODULESrrRANSMISSION CONTROL MODULE - STANDARD PROCEDURE) 
7. Road test the vehicle allowing the vehicle to shift through all gears. 
8. Check for DTCs during and after the road test. 

Were there any Diagnostic Trouble Codes (DTCs) set during the road test? 

Yes »Refer to the Transmission category and perform the appropriate symptom. 

No »Repair is complete. 
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AUTOMATIC - AS68RC-SERVICE INFORMATION 

DESCRIPTION 

CAUTION. The AS68RC Transmission uses a unique automatic transmission fluid. MOPAR® AS68RC ATF is 
the only ;ecommended fluid. Failure to follow this caution will result in damage to the transmission. 

TRANSMISSION COMPONENTS 

1 - CONVERTER HOUSING 
2 - TRANSMISSION CASE 
3 - K2 CLUTCH 
4 - K1 CLUTCH 
5 - P1 PLANETARY GEAR 
6 - K3 CLUTCH 
7 - P2 PLANETARY GEAR 
8 - B1 BRAKE 
9 - B2 BRAKE 
10 - P3 PLANETARY GEAR 

AS68RC COMPONENTS 

11 - F1 ONE WAY CLUTCH 
12 - OUTPUT SHAFT 
13 - PARKING LOCK GEAR 
14 - EXTENSION HOUSING 
15 - SUN GEAR SHAFT 
16 - VALVE BODY 
17 - OIL PAN 
18 - OIL PUMP 
19 - TORQUE CONVERTER 
20 -INPUT SHAFT 

The AS68RC six speed automatic transmission displays durability characteristics required in the truck and bus 
industries, while serving fundamental roles in improving vehicle performance through a new gear train and a multi 
disc lock up clutch. Other features include better braking performance, higher torque capacity with less weight, 
smoother shift quality while attaining high reliability. 

The hydraulic control mechanism utilizes direct control of main pressure by use of a linear solenoid. 

The primary mechanical components of the transmission consist of the following: 
• Three sets of clutch packs 
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• Two sets of brake packs 

• A one way clutch 

• Three planetary gear sets 
• Single stage! three element, two phase type torque converter. 

• Valve body 
• Linear solenoids 
• Shift solenoids 
• Oil Pump 

The Transmission Control Module (TCM) is the "heart" or "brain" of the electronic control system and relies on infor
mation from various direct and indirect inputs (sensors, switches, etc.) to determine driver demand and vehicle oper
ating conditions. Depending on the vehicle configuration, the TCM may be a standalone module or it may be 
housed along with the Powertrain Control Module (PCM) in a single module. With this information, the TCM can 
calculate and perform timely and quality shifts through various output or control devices. 

TRANSMISSION IDENTIFICATION 

81 ad71ef 

NOTE: Some transmissions may have the 10. Tag located on the either side of the transmission case. 

Transmission identification numbers are located on top of the torque converter housing. Refer to this information 
when ordering replacement parts. The label gives additional information which may also be necessary for identifi
cation purposes. 

GEAR RATIOS 
The AS68RC gear ratios are: 
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1st « •• « ••••••••••••• « ••••••••••• « ••••••••••••••••••••••••••••••••••• « •••••••••••• 3.74:1 
2nd ...................... « • « ••••••••••••••••••••••• « ••••••••••••••••••••••••••••• 2.00:1 
3rd ................................................... « •••••••••••••••••••••••••• 1.34:1 
4th .............................................................................. 1.00:1 
5th ......................................... « •••••••••••• « ••••••••••••••••••••••• 0.77:1 
6th .............................................. « ••••••••••••••••••••••••••••••• 0.63:1 
Reverse .............. « •••••••••••••••••••••••••••••••••••••••••••••••••••••••••• - 3.54: 1 

THRUST BEARING ORIENTATION 

o L...-.-I -

81a37bfl 

THRUST BEARING ORIENTATION 

1 - CORRECT INSTALLATION 
2 - INCORRECT INSTALLATION 

CAUTION: A thrust bearing must be installed correctly. Failure to heed this caution will result in transmis
sion failure. 

When installing a thrust bearing, be certain the rolled surface (outer race) of the thrust bearing contacts the rolled 
surface of the component. 

OPERATION 
The AS68RC offers full electronic control of all automatic up and downshifts, and features real-time adaptive closed
loop shift and pressure control. Electronic shift and torque converter clutch controls help protect the transmission 
from damage due to high temperatures, which can occur under severe operating conditions. By altering shift sched
ules, line pressure, and converter clutch control, these controls reduce heat generation and increase transmission 
cooling. 
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Wide gear range and close ratio was implemented in order to improve both operational and fuel performance. The 
first gear ratio was lowered by 18% with respect to conventional four speed automatics to improve launch capabil
ities. 

The hydraulic control system design (without electronic assist) provides the transmission with REVERSE, FIFTH and 
THIRD. This design allows the vehicle to be driven (in "limp-in" mode) in the event of a electronic control system 
failure, or a situation that the Transmission Control Module (TCM) recognizes as potentially damaging to the trans
mission. 

The TCM also performs certain self-diagnostic functions and provides comprehensive information (sensor data, 
DTC's, etc.) which is helpful in proper diagnosis and repair. Additionally, the ability to calibrate the TCM with the 
StarScan@ allows for the transmission to deliver optimum shift quality to customers with diverse vehicle applications. 

1- OIL PUMP 
2 • TORQUE CONVERTER 
3 K2, K1, K3 CLUTCHES 
4 - B1, 82 BRAKES 
5 - F1 ONE WAY CLUTCH 

6 - P1, P2, P3 PLANETARY GEAR 
7 - VEHICLE SPEED SENSOR 
8 - TRANSMISSION CONTROL MODULE 
9 - CONTROL VALVE (SOLENOID) 
10 - ACCELERATOR PEDAL POSITION 

819563e5 
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1 - K1 CLUTCH 
2 K2 CLUTCH 
3 - P1 PLANETARY ANNULUS 
4 - P1 PLANETARY ANNULUS GEAR 
5 - K3 CLUTCH 
6 - P3 PLANETARY ANNULUS GEAR 
7 - B1 BRAKE 
8 - P3 PLANETARY ANNULUS GEAR 
9 82 BRAKE 
10 - F1 ONE WAY CLUTCH 

FUNCTIONS OF CLUTCHES AND BRAKES 

COMPONENT 

CLUTCH NO.1 

CLUTCH NO.2 

CLUTCH NO.3 

BRAKE NO.1 

BRAKE NO.2 

11- P3 PLANETARY ANNULUS 
12 - OUTPUT SHAFT 
13 - P3 PLANETARY SUN GEAR 
14 - P3 PLANETARY PINION GEARS 
15 - P3 PLANETARY SUN GEAR 
16 - P3 PLANETARY PINION GEAR 
17 - P3 PLANETARY ANNULUS 
18 - P1 PLANETARY SUN GEAR 
19 - P1 PLANETARY PINION GEAR 
20 - INPUT SHAFT 

FUNCTION 

Engage input shaft with P3 and P3 planetary sun 
gears. 

Engage input shaft with P3 planetary carrier and P3 
planetary annulus gear. 

Engage P1 planetary annulus gear with P3 planetary 
annulus gear. 

Lock P2 planetary annulus gear. 

Lock P2 planetary carrier and P3 planetary annulus 
gear. 
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COMPONENT FUNCTION 

F1 ONE WAY CLUTCH Lock P3 planetary carrier and P3 planetary annulus 
gear against counterclockwise rotation (only allowing 
them to rotate clockwise). 

OPERATION & TIMING OF CLUTCHES, BRAKES AND SOLENOIDS 

CLUTCH NUMBER BRAKE NUMBER 
ONE-WAY 

SHIFTER POSITION CLUTCH 

1 2 3 1 2 F1 

P PARKING X 

REVERSE 
(HIGH X X 

R 
TORQUE) 

REVERSE 
(LOW X X 

TORQUE) 

N NEUTRAL - X 

FIRST X X X* 

SECOND X X 

THIRD X X 
D 

FOURTH X X 

FIFTH X X 

SIXTH X X 

* Only in operation when driven. 

~ 
~~ ;;rl ~~ , // ,~}\ \ ;fr;'0\,\ /~\ '\ 

r-~-1d ii '~"'\ \ Ii I, d t-\',--, ,i,i 1,\/ ,I 1\ '. , ______ J-i- ---,"- II \"""" I' \~ ) \" \ 'I', -',' 'I"~ " 
\ . --- --- - --- -- --- ---1 t -- ~ --'-, I! i'-L--1\ \ II t-L-----J ." , 

__ -{..I' . ~- :1::Jj::::::::::::::r:J:::I), ~i! " i::: C._ 
~ . ~;;~t;f0)j~~~//' 

1 INPUT SHAFT 
2 - K1 CLUTCH 
3· K2 CLUTCH 
4 - K3 CLUTCH 
5 81 BRAKE 
6 ~ 82 BRAKE 

7 - F1 ONE·WAY CLUTCH 
8 - OUTPUT SHAFT 
9 - P3 PLANETARY ANNULUS 
10 - P2 PLANETARY ANNULUS 
11 - P1 PLANETARY ANNULUS 
12 - SUN GEAR SHAFT 

81972fb4 
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FIRST GEAR POWER FLOW 

1 - INPUT SHAFT 
2 - K1 CLUTCH 
3 - K2 CLUTCH 
4 - K3 CLUTCH 
5 - B1 BRAKE 
6 - B2 BRAKE 

FIRST GEAR 

FIRST 
GEAR 

K1 K2 

X 

K3 

7 - F1 ONE WAY CLUTCH 
8 - OUTPUT SHAFT 
9 P3 PLANETARY ANNULUS 
10 - P2 PLANETARY ANNULUS 
11 P1 PLANETARY ANNULUS 
12 - SUN GEAR SHAFT 

81 82 

X 

X = in operation 

F1 GEAR 
RATIO 

X 3.74:1 

When oil pressure is applied to K1 clutch (2) and the input shaft (1) and sun gear shaft (12) which are directly 
connected; as a result of the clockwise turning effect of the input shaft (1), the sun gear shaft (12) rotates clockwise. 

The rotation of the sun gear shaft (12) is transmitted as counterclockwise turning effect to the P3 planetary pinion 
gear as it attempts to rotate the P3 planetary annulus gear counterclockwise. 

The counterclockwise rotation is checked by the action of the F1 one-way clutch (6), the P3 planetary pinion gear 
rotates clockwise (revolves centering on the sun gear shaft (12), while rotating clockwise on its own axis. 

This conveys a clockwise turning effect to the P3 planetary annulus (9) and the output shaft (8) connected to it. 
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SECOND GEAR POWER FLOW 

1 - INPUT SHAFT 
2 - Kl CLUTCH 
3 - K2 CLUTCH 
4 - K3 CLUTCH 
5· B1 BRAKE 
6· B2 BRAKE 

SECOND GEAR 

SECOND 
GEAR 

K1 K2 

X 

K3 

7 ·F1 ONE WAY CLUTCH 
8 • OUTPUT SHAFT 
9 • P3 PLANETARY ANNULUS 
10 • P2 PLANETARY ANNULUS 
11 - P1 PLANETARY ANNULUS 
12 • SUN GEAR SHAFT 

B1 B2 

X 

X = in operation 

F1 GEAR 
RATIO 

2.00:1 

When oil pressure is applied to K1 clutch (2) and the input shaft (1) and the sun gear shaft (12) which are directly 
connected; the sun gear shaft (12) rotates clockwise. 

The clockwise rotation of the sun gear shaft (12) is transmitted as counterclockwise turning effect to the P2 plan
etary pinion gear and attempts to rotate the P2 planetary annulus gear counterclockwise. 

Since the P2 planetary annulus gear is fixed by the 81 brake (5), the P2 planetary pinion gear rotates counter
clockwise, and the clockwise turning effect is conveyed to the P2 planetary annulus (10). 

As a result, a clockwise turning effect is given to the P3 planetary annulus gear that is connected to the P2 plan
etary annulus (10). 

The clockwise turning effect of the sun gear shaft (12) is also conveyed to the P3 planetary pinion gear, the P3 
planetary annulus gear is also decelerated and is rotating clockwise. 

The P3 planetary pinion gear revolves clockwise while rotating counterclockwise on its own axis, and the clockwise 
turning effect is conveyed to the output shaft (8) that is connected to the P3 planetary annulus (9). 
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THIRD GEAR POWER FLOW 

1 - INPUT SHAFT 
2 - K1 CLUTCH 
3 - K2 CLUTCH 
4 - K3 CLUTCH 
5 - 81 BRAKE 
6 - 82 BRAKE 

THIRD GEAR 

THIRD 
GEAR 

~-I--

K1 K2 

X 

K3 

X 

7 - F1 ONE WAY CLUTCH 
B - OUTPUT SHAFT 
9 - P3 PLANETARY ANNULUS 
10· P2 PLANETARY ANNULUS 
11 - P1 PLANETARY ANNULUS 
12 - SUN GEAR SHAFT 

81 82 

X = in operation 

819733a8 

F1 GEAR 
RATIO 

1.34:1 

When oil pressure is applied to the K3 clutch (4), the clockwise turning effect of the P1 planetary annulus gear is 
conveyed and the P2 planetary annulus gear rotates clockwise. 

When oil pressure is applied to the K1 clutch (2), the input shaft (1) and the sun gear shaft (12) are directly con· 
nected, the sun gear shaft (12) rotates clockwise. 

As a result, the P2 planetary pinion gear revolves clockwise while rotating clockwise on its own axis, thus a clock
wise turning effect is given to the P3 planetary annulus gear that is connected to the P2 planetary annulus (10). 

This rotation and clockwise turning effect of the sun gear shaft (12) gives turning effect to the P3 planetary pinion 
gear to revolve clockwise while rotating clockwise on its own axis, and a clockwise turning effect then given to the 
P3 planetary annulus (9) and also to the output shaft (8). 
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FOURTH GEAR POWER FLOW 

1 - INPUT SHAFT 
2 - K1 CLUTCH 
3 - K2 CLUTCH 
4 - K3 CLUTCH 
5 - B1 BRAKE 
6 - B2 BRAKE 

FOURTH GEAR 

FOURTH 
GEAR 

K1 K2 

X X 

K3 

7 - F1 ONE WAY CLUTCH 
8 . OUTPUT SHAFT 
9 - P3 PLANETARY ANNULUS 
10 - P2 PLANETARY ANNULUS 
11 - P1 PLANETARY ANNULUS 
12 - SUN GEAR SHAFT 

81 82 

X = in operation 

F1 GEAR 
RATIO 

1.00:1 

When oil pressure is applied to K1 clutch (2), and the input shaft (1) and the sun gear shaft (12) are directly con
nected, the sun gear shaft (12) rotates clockwise. 

When oil pressure is appUed to K2 clutch, then the P3 planetary gear rotates clockwise via the P2 planetary gear 
(10). 

This action gives a clockwise turning effect to the P3 planetary annulus (9) and the clockwise turning effect is given 
to the output shaft (8). 
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FIFTH GEAR POWER FLOW 

1 - INPUT SHAFT 
2 - K1 CLUTCH 
3 - K2 CLUTCH 
4 - K3 CLUTCH 
5 - 81 BRAKE 
6 - B2 BRAKE 

FIFTH GEAR 

FIFTH 
GEAR 

K1 K2 

X 

K3 

X 

7 - F1 ONE WAY CLUTCH 
8 - OUTPUT SHAFT 
9 - P3 PLANETARY ANNULUS 
10 - P2 PLANETARY ANNULUS 
11 - P1 PLANETARY ANNULUS 
12 - SUN GEAR SHAFT 

81 B2 

X ;;;;;; in operation 

819733b4 

F1 GEAR 
RATIO 

0.77:1 

When oil pressure is applied to the K3 clutch (4). a clockwise turning effect of the P1 planetary annulus gear is 
transmitted and the P2 planetary annulus gear rotates clockwise. 

When oil pressure is applied to the K2 clutch (3), a clockwise turning effect is given to the P2 planetary annulus 
(10). 

As the P2 planetary annulus gear rotates, the clockwise turning effect of the sun gear shaft (12) is obtained. 

Then, a clockwise turning effect of the P3 planetary annulus gear that is connected to the P2 planetary annulus (10) 
and a clockwise turning effect of the sun gear shaft gives a clockwise turning effect to the P3 planetary annulus (9), 
and a clockwise turning effect is also given to the output shaft (8). 
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SIXTH GEAR POWER FLOW 

1 -INPUT SHAFT 
2 - K1 CLUTCH 
3 - K2 CLUTCH 
4 - K3 CLUTCH 
5 & B1 BRAKE 
6 - B2 BRAKE 

SIXTH GEAR 

K1 K2 

x 

K3 

7 • F1 ONE WAY CLUTCH 
8 - OUTPUT SHAFT 
9· P3 PLANETARY ANNULUS 
10· P.2 PLANETARY ANNULUS 
11 - Pl PLANETARY ANNULUS 
12 - SUN GEAR SHAFT 

81 82 

x 

x = in operation 

F1 GEAR 
RATIO 

0.63:1 

Oil pressure is applied to the K2 clutch (3), and a clockwise turning effect is given to the P2 planetary annulus (10). 

Oil pressure is applied to the B1 brake, and since the P2 planetary annufus gear is fixed. the P2 planetary pinion 
gear rotates counterclockwise on it's own axis while revolving clockwise. 

As a resultt the sun gear shaft (12) obtains a clockwise turning effect. 

The clockwise turning effect of the sun gear shaft (12) and the P3 planetary annulus gear connected to the P2 
planetary annulus (10) gives a clockwise turning effect to the P3 planetary annulus, and the clockwise turning effect 
is then atso given to the output shaft. 
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REVERSE GEAR POWER FLOW 

1 - INPUT SHAFT 
2 - K1 CLUTCH 
3 - K2 CLUTCH 
4 - K3 CLUTCH 
5 - B1 BRAKE 
6 - B2 BRAKE 

REVERSE GEAR 

REVERSE 
GEAR 

K1 K2 K3 

X 

7 • F1 ONE WAY CLUTCH 
8 • OUTPUT SHAFT 
9 - P3 PLANETARY ANNULUS 
10 - P2 PLANETARY ANNULUS 
11 - P1 PLANETARY ANNULUS 
12 - SUN GEAR SHAFT 

81 82 

X 

X = in operation 

F1 GEAR 
RATIO 

·3.54:1 

When oil pressure is applied to the K3 clutch (4) and a clockwise turning effect of the P1 planetary annulus gear is 
transmitted; the P2 planetary annulus gear rotates clockwise. 

Oil pressure is then applied to the B2 brake to fix the P3 planetary annulus gear and P2 planetary annulus (10) that 
is connected to it. 

As a result the P2 planetary pinion gear rotates clockwise with it's position fixed giving a counterclockwise turning 
effect to the sun gear shaft (12). 

As a result of the clockwise turning effect given to the sun gear shaft (12) , and the fixed P3 planetary annulus gear 
, the P3 planetary pinion gear revolves counterclockwise while rotating clockwise on it's own axis, and the coun
terclockwise turning effect is then given to the P3 planetary annulus (9) and also to the output shaft (8). 

TEMPERATURE - BASED SHIFT SCHEDULING 

Schedule Sump Temperature Transmission Operation 

Extreme Cold Below -20 C (-4 F) 
P / R / N, 3rd Only (limp in) I No 

Lock Up 

Super Cold Below -10 C (-14 F) 
P / R / N / 4 / 3/ 2 / 1, No 00 , No 

Lock Up (less down shifts) 

Cold Below 5 C (41 F) 
P / R / N / 4 / 3/ 2 / 1, No 00 , No 

Lock Up 
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Schedule 

Warm 

Hot 

Overheat 

DIAGNOSIS AND TESTING 

AUTOMATIC TRANSMISSION 

Sump Temperature 

Below 25 C (77 F) 

Between 25-140 C (77-284 F) 

Above 140 C (284 F) 

Transmission Operation 

All Gear Ratios, No Lock Up 

Normal Operation 

No Partial Lock Strategies to 
Reduce Heat Generation 

Automatic transmission problems can be a result of poor engine performance, incorrect fluid level, incorrect linkage 
or cable adjustment or hydraulic control pressure adjustments, hydraulic system malfunctions or electrical/mechan
ical component malfunctions. Begin diagnosis by checking the easily accessible items such as: fluid level and con
dition, linkage adjustments and electrical connections. A road test will determine if further diagnosis is necessary. 

FLUID LEAKAGE 

FLUID LEAKAGE - TRANSMISSION OIL LEAK 
Begin with a thorough inspection of the transmission, particularly at the area of the suspected leak. If an oil leak 
source is not readily identifiable, the following steps should be followed: 

1. Clean or degrease the transmission with a water soluble solvent only. 

2. Add an oil soluble dye (use as recommended by manufacturer) while the powertrain is at ambient temperature. 
Start the engine and let idle for approximately 15 minutes. Check the oil dip stick (if equipped) to make sure the 
dye is thoroughly mixed as indicated with a fluorescent color under a black light. 

3. Using a black light, inspect the entire transmission for fluorescent dye, mostly at the suspected area of oil leak. 
If the oil leak is found and identified, repair per service manual instructions. 

4. If dye is not observed, drive the vehicle at various speeds for approximately 24 km (15 miles) and repeat inspec
tion. 

TORQUE CONVERTER HOUSING AREA 
When diagnosing converter hOUSing (5) fluid leaks, 
three actions must be taken before repair: 

1. Verify proper transmission fluid level. 

2. Verify that the leak originates from the converter 
housing area and is transmission fluid. 

3. Determine the true source of the leak. 

Fluid leakage at or around the torque converter area 
may originate from an engine oil leak (7). The area 
should be examined closely. Factory fill fluid is red 
and, therefore, can be distinguished from engine oil. 

Some suspected converter housing fluid leaks may 
not be leaks at all. They may only be the result of 
residual fluid in the converter housing, or excess fluid 
spilled during factory fill, or fill after repair. Converter J9021-35 
housing leaks have several potential sources. Through 
careful observation, a leak source can be identified 
before removing the transmission for repair. 

Pump seal (1) leaks tend to move along the drive hub and onto the rear of the converter. Pump o-ring or pump 
body leaks follow the same path as a seal leak. Pump attaching bolt (3) leaks are generally deposited on the inside 
of the converter housing (5) and not on the converter itself. Pump seal (1) or gasket (4) leaks usually travel down 
the inside of the converter housing. 
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TORQUE CONVERTER LEAKAGE 
Possible sources of torque converter leakage are: 

• Torque converter weld leaks at the outside diam
eter weld (1). 

• Torque converter hub weld (2). 

PRELIMINARY 

1 - OUTSIDE DIAMETER WELD 
2 - TORQUE CONVERTER HUB WELD 
3 - STARTER RING GEAR 
4·LUG 

Two basic procedures are required. One procedure for vehicles that are drivable and an alternate procedure for 
disabled vehicles (will not back up or move forward). 

VEHICLE IS DRIVABLE 
1. Record all DTCs and the accompanying DTC Event Data. 

2. Check for an appropriate Technical Service Bulletin that applies to the customer complaint. 

3. Check fluid level and condition. 

4. Road test and note how transmission upshifts, downshifts, and engages. 

5. If the complaint was related to shift quality, perform the Quick Learn procedure, (Refer to 8 - ELECTRICAU 
ELECTRONIC CONTROL MODULESffRANSMISSION CONTROL MODULE - STANDARD PROCEDURE), and 
the Drive Learn Procedure, (Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULESffRANSMISSION 
CONTROL MODULE - STANDARD PROCEDURE). 

6. If the complaint still exists, remove, inspect, and repair the transmission as necessary 

VEHICLE IS DISABLED 
1. Record all DTCs and the accompanying DTC Event Data. 

2. With engine running, place transmission in gear and verify correct PRNDL reading. Observe the Input and Output 
speeds using the scan tool. If output RPM is greater than zero but vehicle does not move, check for transfer 
case in Neutral (or failed internally), failed propshaft, or failed / disconnected drive axle. If output RPM is zero 
and input RPM is greater than zero, internal transmission slippage is indicated. Run clutch slip tests using the 
scan tool, check oil pan for debris, and air check the various clutch circuits. 

3. Shift the transmission into neutral, if both input and output speeds are zero, check drive plate bolts, torque con
verter, and transmission input shaft. 

4. Remove, inspect, and repair the transmission as necessary 

AUTOMATIC TRANSMISSION 

NOTE: Before attempting any repair on a automatic transmission, check for Diagnostic Trouble Codes with 
the scan tool. 

Transmission malfunctions may be caused by these general conditions: 
• Poor engine performance 
• Improper adjustments 
• Hydraulic malfunctions 
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• Mechanical malfunctions 
• Electronic malfunctions 

Diagnosis of these problems should always begin by checking the easily accessible variables: fluid level and con
dition, gearshift cable adjustment Then perform a road test to determine if the problem has been corrected or if 
more diagnosis is necessary. If the problem persists after the preliminary tests and corrections are completed. 
hydraulic pressure checks should be performed. 

ROAD TESTING 
Before road testing, be sure the fluid level and control cable adjustments have been checked and adjusted if nec
essary. Verify that all diagnostic trouble codes have been resolved. 

Observe engine performance during the road test A poorly tuned engine will not allow accurate analysis of trans
mission operation. 

Operate the transmission in all gear ranges. Check for shift variations and engine flare which indicates slippage. 
Note if shifts are harsh, spongy, delayed, early, or if part throttle downshifts are sensitive. 

Slippage indicated by engine flare, usually means clutch or line pressure problems. 

A slipping clutch can often be determined by comparing which internal units are applied in the various gear ranges. 
The Clutch Application charts provide a basis for analyzing road test results. 

HYDRAULIC PRESSURE TEST 
An accurate tachometer and pressure test gauge are required. Test Gauge C-3293-SP has a 300 psi range and is 
used at all locations where pressures exceed 100 psi. 

Pressure Test Port Location 

NOTE: The AS68RC pressure port plugs are 1/2 x 20 UNF thread, with O-ring. 

\ 

----e1, ~--

1 • PLANT USE 
2 - LINE PRESSURE PORT 
3 - PLANT USE 

\J 
I 

Only one line pressure port (2) is supplied on the transmission case. 

8195cad1 

A line pressure test is performed to check the performance of the oil pump, to check the functionality of the control 
valves, and to check parts for oil leakage. 
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LINE PRESSURES 

At Idling Speed 
PRange 

560 - 870 kpa (Bl - 125 psi) 
N Range 

At Stalling Speed 
D Range 

1660 - 2010 kpa (240 - 290 psi) 
R Range 

TEST PROCEDURE 

NOTE: The AS68RC utilizes closed loop control of 
pump line pressure. The pressure readings may 
therefore vary greatly but should always follow 
line pressure. 

All pressure readings should be taken with the trans
mission fluid level full. transmission oil at the normal 
operating temperature. Check the transmission for 
proper operation in each gear position that is in ques
tion or if a specific element is in question. 

WARNING: The line pressure test should be per
formed by two people. One person moves away 
from the vehicle and checks the condition of the 
tires and wheel chocks. The other person per
forms the test. Failure to follow these instruction 
may result in personal injury or may be fatal. 

1. Fully apply the parking brake. 

2. Apply wheel chocks. 

3. Remove the line pressure sensing plug and install 
adapter fitting 100009-1 (1) and the oil pressure gauge C-3293SP (2). 

B1b5c49B 

4. Start the engine and allow it to warm up until the ATF reaches a temperature of 50 - BO° C (120 - 1750 F). 

5. Depress the brake pedal firmly. While holding down the brake pedal firmly shift into the D range, measure and 
record the oil pressure at idle. 

WARNING: If the engine speed does not reach the stall level and the rear wheel start to turn, ease off the 
accelerator and stop the test. Failure to follow these instruction may result in personal injury or may be 
fatal. 

6. Fully depress the accelerator pedal. Quickly measure and record the oil pressure at stall speed. 

Take measurements in a similar manner for the R range. 

7. Remove adapter fitting 100009 (1) and the oil pressure gauge C-3293SP (2). 

B. Install the line pressure sensing plug and tighten to 27 N·m (20 ft.lbs.) 

POSSIBLE CAUSES 

NOTE: If the measured values do not conform to the standard values, locate the possible cause by referring 
to the following table and inspect the component. 
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TEST RESULT CONCEIVABLE CAUSE 

Measured value is higher than standard value in all 
Regulator valve is sticking. 

ranges. 

Measured value is lower than standard value in all Regulator valve is sticking. 
ranges. Oil pump is worn or clogged filter. 

Measured value is lower than standard value in 0 Oil leak exists in 0 range system. 
range only. K1 clutch is abnormal. 

Measured value is lower than standard value in R K3 clutch is abnormal. 
range only. 82 clutch is abnormal. 

AIR CHECKING TRANSMISSION CLUTCH OPERATION 

1 - K1 CLUTCH 
2 - K2 CLUTCH 
3 - K3 CLUTCH 

AIR CHECK PORT LOCATIONS 

4 - B1 BRAKE 
5 - 92 BRAKE 

81a24d61 

Air-pressure testing can be used to check transmission clutch and brake operation. The test can be conducted with 
the transmission either in the vehicle or on the work bench, as a final check. 

Air-pressure testing requires that the oil pan and valve body be removed from the transmission. 
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NOTE: The air supply which is used must be free of moisture and dirt. Use a pressure of 400 - 500 kPa (58 
- 72 psi) to test clutch operation. 

Apply air pressure at each port. If the clutch or brake is functioning, a soft thump will be heard as the clutch or 
brake is applied. The clutch or brake application can also be felt by touching the appropriate element while applying 
air pressure. As the air pressure is released, the clutch or brake should also release. 

CONVERTER HOUSING FLUID LEAK 
When diagnosing converter housing fluid leaks, two items must be established before repair. 

1. Verify that a leak condition actually exists. 

2. Determined the true source of the leak. 

Some suspected converter housing fluid leaks may not be leaks at all. They may only be the result of residual fluid 
in the converter housing, or excess fluid spilled during factory fill or fill after repair. Converter housing leaks have 
several potential sources. Through careful observation, a leak source can .be identified before removing the trans
mission for repair. Torque converter seal leaks tend to move along the drive hub and onto the rear of the converter. 
Pump cover seal leaks tend to run down the cover and the inside surface of the bellhousing. 

Some leaks, or suspected leaks, may be particularly difficult to locate. If necessary, a Mopar® approved dye should 
be used to locate and confirm a leak. 

TORQUE CONVERTER LEAK POINTS 
Possible sources of converter leaks are: 

1. Leaks at the weld joint around the outside diameter 
weld. 

2. Leaks at the converter hub weld. 

In most cases, a torque converter which is wet from 
transmission fluid indicates a leak at one of these 
areas. 

1 - TURBINE ASSEMBLY 
2 - STATOR 

3 - CONVERTER HUB 
4 - O-RING IF 

STANDARD PROCEDURE - ALUMINUM THREAD REPAIR 

5 - IMPELLER ASSEMBLY 
6 - CONVERTER CLUTCH 
PISTON 
7 - TURBINE HUB 

Damaged or worn threads in the aluminum transmission case and valve body can be repaired by the use of ~eli
Coils TM, or equivalent. This repair consists of drilling out the worn-out damaged threads. Then tap the hole With a 
special Heli-CoilTM tap, or equivalent, and installing a Heli-CojITM insert, or equivalent, into the hole. This brings the 
hole back to its original thread size. 

Heli-CoWM, or equivalent, tools and inserts are readHy available from most automotive parts suppliers. 
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REMOVAL 
1. Disconnect the negative battery cable. 

2. Raise and support the vehicle. 
3. Remove any necessary skid plates. (Refer to 13 - FRAMES & BUMPERS/FRAMEITRANSFER CASE SKID 

PLATE - REMOVAL) 
4. Mark propeller shaft and axle companion flanges for assembly alignment. 

5. Remove the rear propeller shaft. 

6. Remove the front propeller shaft, if necessary. 

7. Remove the engine to transmission inspection cover. 

8. Remove the exhaust support bracket from the rear of the transmission. 

9. Remove the exhaust particulate filter. (Refer to 11 - EXHAUST SYSTEM/PARTICULATE FILTER ~ REMOVAL) 

10. Rotate crankshaft in clockwise direction until 
torque converter bolts (4) are accessible. Then 
remove bolts one at a time. Rotate crankshaft 
with socket wrench on dampener bolt. 

8191006e 

CAUTION: Tag the orientation ot all electrical connectors. Some electrical connectors may be interchange
able, damage to the electrical system may occur if the connectors are reversed. 
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11. Disconnect the input speed sensor (1), output 
speed sensor (2), electrical connectors and posi
tion the harness aside. 

12. Disconnect the transmission valve body solenoid 
and pressure switch electrical connectors and 
position harness aside. 

13. Disconnect the cooler line temperature sensor 
electrical connector and position harness aside. 

14. Disconnect gearshift cable ball socket (3) from 
transmission manual valve lever (4). 

15. Remove the shift cable (2) from the shift cable 
bracket (1). 

16. Remove the shift cable bracket bolt (5) and shift 
cable bracket (1). 

81959d86 

INPUT AND OUTPUT SPEED SENSORS 

1 • INPUT SPEED SENSOR 
2« OUTPUT SPEED SENSOR 

81b672e3 
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17. Remove the bolt (1) securing the differential pres
sure sensor to the transmission casel if equipped. 

18. Disconnect the transmission vent hose from the 
transmission. 

19. Support rear of engine with safety stand or jack. 

NOTE: Support the transmission where the trans
mission oil pan meets the transmission case. 

20. Raise transmission slightly with service jack to 
relieve load on crossmember and supports. 

21. Remove bolts securing rear support and cushion 
to transmission and crossmember. 

22. Remove transfer case, if necessary. (Refer to 21 - TRANSMISSIONfTRANSAXLE/MANUAL - REMOVAL) 
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23. Remove the nuts (1) securing the power bending 
bracket to extension housing, if equipped. 

24. Disconnect transmission fluid cooler lines at trans
mission Jiffy Tite fittings (2) with quick connect 
tool 9546. 

25. Remove all remaining converter housing bolts. 

26. Carefully work transmission and torque converter 
assembly rearward off engine block dowels. 

27. Hold torque converter in place during transmission 
removal. 

28. Lower transmission (2) and remove assembly 
from under the vehicle. 

CAUTION: Verify that transmission is secure on 
the lifting device or work surface, the center of 
gravity of the transmission will shift when the 
torque converter is removed creating an unstable 
condition. The torque converter is a heavy unit. 
Use caution when separating the torque converter 
from the transmission. 

29. To remove torque converter, carefully slide torque 
converter out of the transmission. 

DISASSEMBLY 

COOLER LINES 

1 - TEMPERATURE SENSOR 
2 - JIFFY TITE FITTINGS 
3 - COOLER LINE FITTINGS 

21 - 1813 

CAUTION: Tag all snap rings, thrust washers, washers, spacers and thrust bearings, etc. during disassem
bly for quick identification and assembly. Failure to follow these instructions will damage and cause trans
mission failure. 
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1 - CONVERTER HOUSING 
2 TRANSMISSION CASE 
3 - K2 CLUTCH 
4 - Kl CLUTCH 
5 - P1 PLANETARY GEAR 
6 - K3 CLUTCH 
7 . P2 PLANETARY GEAR 
8 - B1 BRAKE 
9· B2 BRAKE 
10 - P3 PLANETARY GEAR 

AS6BRC COMPONENTS 

11 - F1 ONE WAY CLUTCH 
12 - OUTPUT SHAFT 
13 • PARKING LOCK GEAR 
14 EXTENSION HOUSING 
15 - SUN GEAR SHAFT 
16 • VALVE BODY 
17 - OIL PAN 
18 - OIL PUMP 
19 - TORQUE CONVERTER 
20 - INPUT SHAFT 
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1. Place the transmission manual shift lever into the 
park lock position. 

2. Plug all openings and clean exterior of transmis
sion with water soluble solvent or a pressure 
washer. 

3. Remove oil pan drain plug (1) and'drain fluid from 
transmission. 

WARNING: Be certain the transmission is secure 
when removing the torque converter, the torque 
converter is very heavy. Failure to follow these 
instructions may result in personal injury or may 
be fatal. 

4. Remove the torque converter from the 
transmission. 

81901e99 

DRAIN PLUG 

819d3541 

TORQUE CONVERTER REMOVAL 

NOTE: Gear train end play is a critical pre-disassembly check to help determine the condition of the trans
mission. End play reading greater than specification (larger gap) indicate that a bearing or thrust plate is 
either missing, worn or has disintegrated, in which case there will be debris in the oil pan. 
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5. Using Adapter 8266-19 (1) and the handle from 
End-Play Tool Set 8266 (2) and Dial Indicator 
C-3339-A (3) , measure and record the input shaft 
end-play. 

6. Using a small chisel pry open the stakes on the 
output shaft flange nut and install Flange Holder 
tool C·3281 (1) to assist in removing the output 
flange nut. Remove the output shaft flange nut. 

INPUT SHAFT END PLAY 

1 • Socket 8266-19 
2 - Dial Indicator C-3339-A 
3 6 Handle 8266-A 

OUTPUT SHAFT NUT 

1 • FLANGE HOLDER TOOL C-3281 

819bb343 
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7. Remove the output flange (1) and a-ring seal (2). 

8. Using a pry tool, remove the output shaft seal. 

9. Install a NEW nut on the output shaft and install 
the Dial Indicator C-3339-A (2). 

10. With the transmission in a vertical position, and 
using a pry tool (1) on the output shaft nut mea
sure and record the output shaft end-play. The 
output shaft end-play clearance is 0.50-0.90 mm 
(0.019-0.035 in.) 

OUTPUT SHAFT FLANGE 

1 - OUTPUT SHAFT FLANGE 
2 - O-RING SEAL 

819bb272 

---------

81000079 

NOTE: The 4WD extension housing has two output shaft end-play shims fore and aft of the output shaft 
bearing, therefor the output shaft end-play checking procedure must be preformed twice. The external shim 
and snap ring is in place to prevent excess forward pressure on the NO.9 thrust bearing while the 4WD 
transfer case is bolted to the extension housing. 
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4WD OUTPUT SHAFT END PLAY CHECK 

1. With the 4WD extension housing installed onto 
the transmission case, install Adapter 8266-20 (1) 
and the handle from End-Play Tool Set 8266 and 
Dial Indicator C-3339-A (2). 

2. With the transmission in a vertical position. mea
sure and record the output shaft end-play. The out
put shaft end-play clearance is 0.00 - 0.24 mm 
(0.000-0.009 in.) 

3. Using a pry tool, remove the output shaft seal. 

4. Remove seal retainer (1). 

4WD OUTPUT SHAFT END PLAY 

1 - OUTPUT SHAFT END PLAY TOOL 8266-20 
2 - DIAL INDICATOR SET C-3339-A 
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5. Remove the external snap ring (1) and selectable 
output shaft end-play washer. 

6. Using Adapter 8266-20 (1) and the handle from 
End-Play Tool Set 8266 and Diat Indicator 
C-3339-A (2), measure and record the output shaft 
end-play. The output shaft end-play clearance is 
0.50-0.90 mm (0.019-0.035 in.) 

NOTE: Support the bottom of the transml.slon 
case before removing the torque converter hous· 
ing. 

11. Remove the bolts securing the torque converter 
housing to the transmission case and remove the 
housing. 

819d3403 

TCHOUSING 
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12. Remove the input speed sensor. 

8195914f 

INPUT SPEED SENSOR 

13. Remove the output speed sensor 

81959&al 

OUTPUT SPEED SENSOR 
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14. Remove the bolt (if equipped) securing the trans
mission fill tube to the transmission case and 
remove the fill tube. 

15. Remove the manual shift lever from the transmis
sion. 

16. Remove the transmission range sensor. (Refer to 
21 - TRANSMISSIONfTRANSAXLElAUTOMATIC 
- AS68RCfTRANSMISSION RANGE SENSOR -
REMOVAL) 

17. Using a pry tool remove the manual shift lever 
seals (one each side of the transmission). 

18. Remove the breather hose and fitting , if 
necessary. 

t - FILL TUBE O-RING 

819bb240 
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19. Remove the PTO dust cover bofts and dust cover. 

20. Remove the temperature sensor (1) from the ATF 
output cooler line fitting. 

21. Remove the Jiffy lite fittings (2) from both cooler 
line fittings. 

22. Loosen both cooler line fittings (3). 

23. Remove both cooler line fittings (3). 

PTO DUST COVER 

COOLER LINES 

1 ~ TEMPERATURE SENSOR 
2 • JIFFY TITE FITTINGS 
3 • COOLER LINE FITTINGS 

819fe32b 
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24. Remove the valve body. (Refer to 21 - TRANS
MISSIONITRANSAXLEIAUTOMATIC - AS68RCI 
VALVE BODY - REMOVAL) 

25. Remove the three accumulator valves (1), (2), (3) 
and then the accumulator springs. 

OVER HEAD VIEW 

ACCUMULATORS SPRING COLOR 

DIAMETER HEIGHT 

ACCUMULATOR NO. 16 mm (0.63 in.) 40.18 mm (1.58 in.) PURPLE 
ONE (1) 

ACCUMULATOR NO. 20 mm (0.79 in.) 38.18 mm (1.50 in.) PINK 
TWO (2) 

ACCUMULATOR NO. 20 mm (0.79 in.) 39.18 mm (1.54 in.) BLUE 
THREE (3) 

26. Air check the transmission. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC - DIAGNOSIS 
AND TESTING) 

NOTE: Using a marker or paint pen , tag the orien
tation of the oil pump to the transmission case. 

27. Remove the bolts securing the oil pump to the 
transmission case and use tool C-3752 and 
adapters 9981 to remove the oil pump. 

819bb25a 

OIL PUMP 
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28. Remove the input shaft assembly with the K1 and 
K2 clutch assemblies attached. 

NOTE: The input shaft end-play clearance is 
adjusted by means of a selectable thrust bearing 
race located between the K1 and the K2 clutch 
pack retainers. 

29. Remove the K2 clutch assembly (4) and the 
selectable input shaft end-play thrust bearing 
number one (2) and thrust washer (3) from the K1 
clutch / input shaft assembly (1). 

K2 RETAINER 

K1 AND K2 CLUTCHES 

1 - K1 CLUTCH ASSEMBLIES 
2 - NO.1 BEARING RACE (SELECT) 
3 - THRUST WASHER 
4 - K2 CLUTCH ASSEMBLIES 

819b97aO 

819d3413 
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30. Remove the K1 clutch hUb. 

31. Remove the K1 thrust bearing number 2. 

81b39fd4 

K1 THRUST BEARING No 2 
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32. Remove the K2 clutch hUb. 

K2HUB 

33. Remove the K2 thrust bearing number three. 

K2 HUB THRUST BEARING No.3 
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34. Remove the front sun / PTO front thrust bearing 
number four. 

35. Remove the front sun I PTO drive gear. 

FRONT SUNIPTO FRONT THRUST BEARING No.4 

FRONT SUN J PTO DRIVE GEAR 
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36. Remove the front sun/PTO rear thrust bearing 
number five .. 

NOTE: The beveled edge of the snap ring is facing 
outward. 

37. Remove the snap ring from the transmission 
case. 

81b5219a 

FRONT SUN / PTO REAR THRUST BEARING No.5 

819b988a 

CARRIER SNAP RING 
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38. Remove the two bolts (1) securing the P1 carrier 
to the transmission case. 

39. Remove the P1 carrier using tool C·3752 and 
adapters 9980. 

1 - BOLTS 

B19dOce1 

P1 CARRIER BOLTS 

819b9872 

P1 CARRIER REMOVAL 
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40. Remove the P1 thrust bearing number six. 

81b39fa6 

P1 THRUST BEARING No. 6 

41. Remove the P1 annulus gear and thrust bearing. 

819bb331 

P1 ANNULUS GEAR 
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42. Remove the P1 annulus thrust bearing number 
seven. 

43. Remove the K3 clutch assembly_ 

81b3aeaa 

Pt ANNULUS THRUST WASHER NO" 7 

819b91cl 

K3CLUTCH 
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44. Remove the K3 hub rear thrust bearing number 
eight. 

45. Remove the K3 support seal rings if necessary. 

81b52099 

K3 HUB REAR THRUST BEARING No.8 

81b39fbe 

K3 SUPPORT SEAL RINGS 
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46. Remove the bolts securing the 2WD or the 4WD 
extension housing to the transmission case and 
remove the housing. 

47. Install tools 8622 (1), 9982-2 (3), MD 991790 (2) 
onto the 82 clutch piston assembly in the exten
sion housing and compress the piston. 

EXTENSION HOUSING 

82 PISTON COMPRESS 

1 . BOLT 8622 
2 . COMPRESSOR PLATE MB991790 
3· WASHER 9982-2 

819b97cb 

819cea17 
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48. Remove the 82 piston snap ring (1). 

819cea2b 

82 SNAP RING 

1 - SNAP RING 

49. Remove the 82 piston return spring assembly_ 

82 RETURN SPRING 
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50. Remove the 82 piston. 

51. Remove the output shaft end play selectable 
washer (1) and the spacer (2) 

B2PISTON 

WASHER AND SPACER 

1 - OUTPUT SHAFT END PLAY SELECTABLE WASHER 
2 - SPACER 
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NOTE: On 4WD models remove the snap ring from 
the output shaft in order to remove the output 
shaft park lock gear from the 4WD extension 
housing. 

52. Remove the output shaft and the park lock gear. 

53. Remove the F1 clutch thrust bearing number 
fourteen. 

OUTPUT SHAFT LOCK GEAR 

e1b391c7 

F1 CLUTCH THRUST BEARING NO. 14 
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54. Remove the F1 one way clutch rear snap ring. 

55. Scribe the orientation of the F1 one way clutch to 
the transmission case. 

56. Remove the F1 one way clutch and front snap 
ring. 

819b9880 

ONE WAY CLUTCH SNAP RING 

B19b98b2 

ONE WAY CLUTCH 
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57. Remove the park pawl assembly from the trans
mission case. 

58. Remove the P3 annulus gear. 

PARK PAWL 1 

1 - PARK PAWL 
2 - PARK PAWL WASHER 
3 - PARK PAWL SPRING 

P3 ANNULUS GEAR 

819<13448 

819bc008 
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59. Remove the thrust bearing and washer number 
thirteen. 

NOTE: Be certain that the P3 carrier thrust bearing 
race Is in position while removing the P3 carrier. 

60. Remove the P3 planetary gear carrier. 

THRUST WASHER AND SPACER NO. 13 

P3 PLANETARY CARRIER 
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61. Remove the P3 planetary gear carrier front thrust 
bearing number twelve. 

62. Remove the sun gear shaft (1) thrust bearing 
number eleven (2) and thrust bearing race / 
washer (3). 

81b52995 

P3 PLANETARY FRONT THRUST BEARING NO. 12 

SUN GEAR SHAFT 

1 - SUN GEAR SHAFT 
2 • THRUST BEARING NO.11 
3 - THRUST BEARING RACE / WASHER 

NOTE: The selectable clutch pack reaction plates are identified by an alpha numeric numeral stamped into 
the face of the plate. 



DR ---------- AUTOMATIC .. AS68RC-SERVICE INFORMATION 21 - 1841 

63. Remove the snap ring and B2 brake clutch 
assembly. 

64. Remove the P2 planetary gear carrier. 

B2CLUTCHES 

819b9843 

P2 PLANETARY CARRIER 
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65. Remove the P2 planetary gear thrust bearing 
number ten. 

66. Remove the P2 planetary annulus gear. 

P2 PLANETARY GEAR THRUST BEARING NO. 10 

819d36d6 

P2 PLANETARY ANNULUS GEAR 
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67. Remove the P2 planetary annulus gear thrust 
bearing number nine. 

68. Remove the two snap rings (1). 

819d10f6 

P2 ANNULUS GEAR BEARING NO.9 

TWO SNAP RINGS 

1 - SNAP RINGS 
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NOTE: The selectable clutch pack reaction plates 
are identified by an alpha numeric numeral 
stamped onto the face of the plate. 

69. Remove the 81 brake clutch assembly. 

70. Install tools 8622, 9982 and MB 991790, onto the 
B 1 brake piston assembly and compress the 
piston. 

81 CLUTCHES 

819b976a 

81 PISTON COMPRESS 
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71. Remove the B 1 brake piston snap ring and the 
B1 piston return spring assembly. 

NOTE: The orientation of the groove on the 81 
piston is at the 12:00 o'clock position to the trans
mission case. 

72. Remove the B1 brake piston. 

CLEANING 

819b9776 

81 PISTON GROOVE 

The use of crocus cloth is permissible where necessary, providing it is used carefully. When used on shafts, or 
valves, use extreme care to avoid rounding off sharp edges. Sharp edges are vital as they prevent foreign matter 
from getting between the valve and valve bore. 

Do not reuse oil seals, gaskets, seal rings, or O-rings during overhaul. Replace these parts as a matter of course. 
Also do not reuse snap rings or E-clips that are bent or distorted. Replace these parts as well. 

Lubricate transmission parts with Mopar® AS68RC, Automatic Transmission Fluid, during overhaul and assembly. 
Use petroleum jelly to prelubricate seals, O-rings, and thrust washers. Petroleum jelly can also be used to hold parts 
in place during reassembly. 
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Clean the case in a solvent tank. Flush the case bores and fluid passages thoroughly with solvent. Dry the case and 
all fluid passages with compressed air. Be sure an solvent is removed from the case and that all fluid passages are 
clear. 

NOTE: Do not use shop towels or rags to dry the case (or any other transmission component) unless they 
are made from lint-free materials. Lint will stick to case surfaces and transmission components and circu
late throughout the transmission after assembly. A sufficient quantity of lint can block fluid passages and 
interfere with valve body operation. 

INSPECTION 
Inspect the case for cracks, porous spots, worn bores, or damaged threads. Damaged threads can be repaired with 
Helicoil@ thread inserts. However, the case will have to be replaced if it exhibits any type of damage or wear. 

ASSEMBLY 

'NOTE: If the transmission is being reconditioned (clutch/seal replacement) or replaced, it is necessary to 
perform the Quick Learn Procedure using the scan tool (Refer to 8 .. ELECTRICAUELECTRONIC CONTROL 
MODULES/TRANSMISSION CONTROL MODULE - STANDARD PROCEDURE). 

NOTE: Apply trans jell or petroleum jelly to all slide portions, rOiling contacts surfaces, thrust surfaces etc. 
to prevent burnout during initial operation. Lubricate O-rings and O-ring seals with MOPAR® AS68RC ATF. 
Soak all friction discs in MOPAR® AS68RC ATF for at least two hours before assembly of clutch packs. 
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1 - CONVERTER HOUSING 
2 - TRANSMISSION CASE 
3 - K2 CLUTCH 
4 - K1 CLUTCH 
5 - Pl PLANETARY GEAR 
6 - K3 CLUTCH 
7 - P2 PLANETARY GEAR 
8 - B1 BRAKE 
9 - B2 BRAKE 
10 - P3 PLANETARY GEAR 

AS68RC COMPONENTS 

11 - F1 ONE WAY CLUTCH 
12 OUTPUT SHAFT 
13 - PARKING LOCK GEAR 
14 - EXTENSION HOUSING 
15 SUN GEAR SHAFT 
16 - VALVE BODY 
17 - OIL PAN 
18 - OIL PUMP 
19 - TORQUE CONVERTER 
20 -INPUT SHAFT 
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81 a37bf1 

THRUST BEARING ORIENTATION 

1 - CORRECT INSTALLATION 
2 - INCORRECT INSTALLATION 

CAUTION: A thrust bearing must be installed correctly or transmission failure may occur. 

When installing a thrust bearing be certain the rolled surface (outer race) of the thrust bearing contacts the rolled 
surface of the component. 

NOTE: There five snap ring in the back half of the transmission case, three wide and two narrow snap 
rings. 



DR ---------- AUTOMATIC .. AS68RC-SERVICE INFORMATION 21 - 1849 

NOTE: Before final assembly of the transmission a 
B1 and 82 piston and clutch pack clearance check 
must be preformed. 

1. Lubricate the B2 brake piston seals with MOPAR® 
AS68RC ATF and install the 82 brake piston into 
the extension housing. 

SNAP RING ORIENTATION 

1 • WIDE B 1 SNAP RING 
2 - WIDE B 1 CLUTCH SNAP RING 
3 - WIDE 82 CLUTCH SNAP RING 
4 NARROW F1 CLUTCH INNER SNAP RING 
5 - NARROW F1 CLUTCH OUTER SNAP RING 

82 PISTON 

81b37d81 
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2. Install the B2 brake piston return spring assembly. 

3. Install Bolt 8622 (1), Washer 9922-2 (3) and Com
pressor MB991790 (2) onto the 82 brake piston 
assembly and compress the 82 brake piston 
assembly. 

82 RETURN SPRING 

82 PISTON COMPRESS 

1 - BOLT 8622 
2 - COMPRESSOR PLATE MB991790 
3 - WASHER 9982-2 
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4. Install the 82 brake piston snap rinl·(1), . 

a19cea2b 

B2SNAPRING 

.' 1.· SNAP RING 

5. Install the 82 wide snap ring (1). 
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NOTE: For the 82 brake, only the rear most plate 
(towards the piston) is selectable. However, the 
front most pressure plate (towards snap ring), 
always uses the plate marked "0". 

6. Install the 9982-1 compressor plate into the trans
mission case in order to check the clutch pack 
clearance. 

7. Install the B2 brake clutch pack into the transmis
sion case. 

CLUTCH CLEARANCE AND ,PISTON TRAVEL COMBINATIONS 

MEASUREMENT 
CONDITION 

ITEM 

Clutch Clearance Normal 

Piston Travel High 

Clutch Clearance Normal 

LOW PROBABILITY 

Piston Travel Low 

Clutch Clearance High 

LOW PROBABILITY 

Piston Travel Normal 

Clutch Clearance High 

Piston Travel High 

B2CLUTCHES 

SUSPECTED 
ACTION 

CAUSE 

Replace the discs 
Discs/Plates are and plates and 

worn thin and recheck clearances. 
warped, snap ring If not OK- Check the 

and groove height I piston , snap ring 
piston wear. and snap ring 

groove 

Piston travel issue 
(interference, Replace the discs 

obstruction from and plates and 
broken part) or recheck clearances. 

Discs/Plates are too If not OK- Check the 
thick (above specs.) piston, snap ring 
and snap ring grove and snap ring 

at wrong height groove 
(high). 

Low possibility. Replace the discs 
piston height. and plates and 

snap-ring groove, recheck clearances. 
snap-ring thickness, If not OK- Check the 

disk and plates piston, snap ring 
thickness and and snap ring 

flatness. groove. 

Replace the discs 
Discs/Plates are and plates and 

worn (thin) or snap recheck clearances. 
ring thickness If not OK- Check the 
groove height, piston, snap ring 
piston height. and snap ring 

groove. 
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Piston travel issue 
(interference, 

Clutch Clearance High obstruction from Replace the discs 
broken part and plates and 

combined with recheck clearances. 
LOW PROBABILITY improper piston If not OK- Check the 

height, snap ring piston, snap ring 
groove wear or and snap ring 

Piston Travel Low height, or snap ring groove. 
thickness) or piston 
does not fully return. 

Replace the discs 
Clutch Clearance Low Discs/Plates are not and plates and 

flat or combination recheck clearances. 
of high piston height If not OK- Check the 
and low snap ring piston, snap ring 

Piston Travel Normal groove height. and snap ring 
groove. 

Replace the discs 
Clutch Clearance Low and plates and 

Discs/Plates are recheck clearances. 
worn (thin) and If not OK- Check the 

Piston Travel High 
warped. piston. snap ring 

and snap ring 
groove 

Replace the discs 
Clutch Clearance Low Discs/Plates are too and plates and 

thick/extra discs or recheck clearances. 
snap ring height too If not OK- Check the 

Piston Travel 
low or piston too piston. snap ring 

Low tall. and snap ring 
groove 



21 • 1854 AUTOMATIC - AS68RC-SERVICE INFORMATION ----------- DR 

NOTE: If the B2 brake piston assembly stroke is 
not within tolerance, check the 82 brake piston 
seals and the hydraulic fluid circuit path. 

S. Using two bolts, temporarily install the extension 
housing onto the transmission case. 

9. Install the 9524 90° Dial Indicator and mounts from 
the Dial Indicator Set C-3339-A and Extension Tip 
MLR- 6268 so that the extension tip passes 
through one of the two smaller holes in the trans
mission case bulk head and through a void in the 
9982-1 compressor plate in order to contact the 82 
brake piston. 

10. Apply 400-500 kPa (52 • 78 psi) of air to check 
the 82 brake piston stroke (Refer to 21 - TRANS
MISSIONrrRANSAXLE/AUTOMATIC - AS68RC -
DIAGNOSIS AND TESTING). 

The 82 brake piston stroke clearance is 1.84 - 2.28 
mm (0.072 - 0.090 in.). 

B2 PISTON STROKE 

1 - 9524 90° DIAL INDICATOR 
2 - 9982-1 CLUTCH COMPRESSOR PLATE 

819fOb20 

B2AIR CHECK 

NOTE: The selectable clutch pack reaction plates are identified by an alpha numeric numeral stamped Into 
the face of the plate. 
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11. Move the 90° Dial Indicator 9524 and mounts 
from Dial Indicator Set C-3339-A (1) and exten
sion tip MLR- 6268 so that it makes contact with 
the 9982-1 compressor plate (2). 

12. Apply 400 - 500 kPa( 52 - 78 psi) of air to check 
the B2 brake clutch clearance (Refer to 21 -
TRANSMISSIONfTRANSAXLEI AUTOMATIC 
AS68RC - DIAGNOSIS AND TESTING). 

The B2 brake clutch pack clearance is 1.60 - 2.04 mm 
(0.063 - 0.080 in.). If the clearance is not within toler
ance choose the correct selectable reaction plate. 

• A = 5.40 mm (0.212 in.) 
• B = 5.60 mm (0.220 in.) 
• C = 5.80 mm (0.228 in.) 
• D = 6.00 mm (0.236 in.) 

13. Assemble and disassemble as necessary to 
achieve the correct B2 brake clearance. 

14. Remove the dial indicator set. 

15. Remove the extension housing and set aside. 

16. Remove the B2 clutch pack and snap ring. 

17. Remove the 9982-1 compressor plate. 

0 __ -_0 

B2 DIAL INDICATOR 

1 ~ 9524 90° DIAL INDICATOR 
2 -9982 CLUTCH COMPRESSOR PLATE 

819fOb20 

B2AIRCHECK 
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NOTE: The orientation of the groove on the 81 
piston is at the 12:00 o'clock position to the trans
mission case. 

18. Apply MOPAR® AS68RC ATF to the seals of the 
B 1 piston and install the piston into the transmis
sion case. 

19. Install the 81 piston return spring and a wide 
snap ring into the transmission case using tools 
8622 and 9982-2. 

819b9776 

81 PISTON GROOVE 

819b976a 

81 PISTON COMPRESS 
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20. Install the 81 clutch assembly, into the deeper 
grooves of the transmission case with the thickest 
pressure plate to the inside and install a wide 
snap ring. 

NOTE: If the B1 brake piston assembly stroke is 
not within tolerance, check the B1 brake piston 
seals and the hydraulic fluid circuit path. 
21. Instan the Dial Indicator set C-3339-A and exten

sion tip MLR- 6268 so the dial indicator tip con
tacts the 81 brake piston and check the 81 brake 
piston assembly stroke. 

81 CLUTCHES 

81 PISTON TRAVEL 

( 
\ 

819cfa05 

819fc756 
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22. Apply 400-500 kPa (52 - 78 psi) of air to check 
the B1 brake piston stroke (Refer to 21 - TRANS
MISSIONfTRANSAXLElAUTOMATIC - AS68RC -
DIAGNOSIS AND TESTING). 

The B1 brake piston stroke clearance is 1.55 - 1.80 
mm (0.061 - 0.071 in.) 

NOTE: The selectable clutch pack reaction plates 
are identified by an alpha numeric numeral 
stamped into the face of the plate. 

23. Move the Dial Indicator Set C-3339-A (1) and 
extension tip MLR- 6268 so the tip makes contact 
with the B1 brake clutch pack apply 400 - 500 
kPa( 52 - 78 psi) of air (2) to check the B 1 brake 
clutch pack clearance (Refer to 21 - TRANSMIS
SIONfTRANSAXLElAUTOMATIC - AS68RC -
DIAGNOSIS AND TESTING)., 

The Bl brake clutch pack clearance is 1.25 - 1.50 mm 
(0.049 - 0.059 in.). If the clearance is not within toler
ance, choose the correct selectable reaction plate. 

• A = 5.40 mm (0.212 in.) 
• B = 5.55 mm (0.218 in.) 
• C = 5.70 mm (0.224 in.) 
• D = 5.85 mm (0.230 in.) 
• E = 6.0 mm (0.236 in.) 

24. Remove the dial indicator set C-3339-A and 
extension tip MLR- 6268. 

1 - DIAL INDICATOR 
2 - AIR APPLY 

1 - DIAL INDICATOR 
2 - AIR APPLY 

81 AIR CHECK 

81 AIR CHECK 

CAUTION: While installing the trust washers and bearings be certain they are orientated correctly to the 
transmission component. A thrust bearing must be installed correctly or transmission failure may occur. 
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81b4a686 

THRUST BEARING AND WASHER ORIENTATION BEHIND BULKHEAD 

1- TRANSMISSION BULK HEAD 
2 - THRUST BEARING NO.9 
3 - THRUST BEARING NO. 10 
4 - THRUST BEARING RACE I WASHER 
5 - THRUST BEARING NO. 11 
6 - THRUST BEARING NO. 12 

25. Lubricate with trans jell or petroleum jelly and 
install the number nine thrust bearing into the 
transmission case. 

7 - THRUST WASHER 
8 - THRUST BEARING NO. 13 
9 - THRUST BEARING NO. 14 
10 - SELECTABLE END PLAY WASHER 
11 - SELECTABLE END PLAY WASHER (4WD) 
12 - OIL PAN 

81b39fe9 

P2 CARRIER THRUST BEARING NO.9 
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26. Install the 82 clutch pack and a wide snap ring. 

27. Install the P2 planetary annulus gear. 

28. Lubricate with trans jell or petroleum jelly and 
install the number ten thrust bearing into the 
transmission case. 

819d36d6 

P2 PLANETARY ANNULUS GEAR 

P2 PLANETARY GEAR THRUST BEARING NO. 10 
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29. Install P2 planetary gear carrier into the transmis
sion case. 

P2 PLANETARY CARRIER 

----.... 
819b9&43 

NOTE: Be certain the sun gear shaft seal rings are in position. Lubricate the front sun gear shaft seal ring 
with MOPAR® AS68RC ATF. 

30. Lubricate with trans jell or petroleum jelly and 
install the number eleven thrust bearing (2) and 
thrust bearing race I washer (3) and the sun gear 
shaft (1) into the transmission case. 

SUN GEAR SHAFT 

1 - SUN GEAR SHAFT 
2 - THRUST BEARING NO.11 
3 - THRUST BEARING RACE I WASHER 
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31. Lubricate with trans jell or petroleum jeUy ~ 
install the number twelve thrust bearing., 

32. Install the P3 planetary gear carrier the transmis .. 
sion case. 

81b52995 

• '-UNitARY FRONT THRUST BEARING NO. 12 

819bcOO1 

"i PLANETARY CARRIER 
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33. Lubricate with trans jell or petroleum jelly and 
install the number thirteen thrust bearing and 
washer. 

34. Install the P3 planetary annulus gear into the 
transmission case. 

819cfa15 

NO. 13 THRUST BEARING AND WASHER 

819bcOOB 

P3 ANNULUS GEAR 



21 - 1864 AUTOMATIC - AS68RC .. SERVICE INFORMATION ----------- DR 

35. Install a narrow inner F1 one way clutch snap ring 
into the transmission case. 

36. Align the F1 one way clutch to the scribe marks 
and install the F1 one way clutch into the trans
mission case. 

37. Install a narrow F1 one way clutch outer snap ring 
into the transmission case. 

NOTE: Install the park brake pawl with spring to 
pull pawl away from the park brake gear. 
38. Install the park brake pawl assembly. 

ONE WAY CLUTCH 

PARK PAWL 1 

1 • PARK PAWL 
2 - PARK PAWL WASHER 
3 PARK PAWL SPRING 

B19b98b2 

819d3448 
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39. Lubricate with trans jell or petroleum jelly and 
install the number fourteen thrust bearing. 

40. Install the output shaft I park lock gear assembly 
into the transmission case. 

B1b39fc7 

F1 CLUTCH THRUST BEARING NO. 14 

B19d1104 

PARK LOCK GEAR 
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41. Install the spacer (2), so that the spacer covers 
the lower splines of the output shaft, and install 
the selectable end play washer (1) onto the output 
shaft and park lock gear assembly. 

42. Install the extension housing with a new gasket, 
while aligning park brake shaft and the transmis
sion range selector shaft, onto the transmission 
case. 

43. Install and tighten the extension housing bolts. 
Tighten bolts to 37 N·m (27 ftJbs.) 

WASHER AND SPACER 

1 - OUTPUT SHAFT END PLAY SELECTABLE WASHER 
2 - SPACER 

NOTE= End- play readings that are below specification (smaller gap) may indicate that a bearing is out of 
position or that the transmission might have been set-up incorrectly. 

NOTE: The selectable output shaft end-play washers are identified by an alpha numeric numeral stamped 
onto the face of the washer. 

44. Install a NEW nut on the output shaft and install 
the Dial Indicator C-3339-A (2). 

45. With the transmission in a vertical position, and 
using a pry tool (1) on the output shaft nut mea
sure and record the output shaft end-play. The 
output shaft end-play clearance is 0.50-0.90 mm 
(0.019-0.035 in.). Assemble and disassemble as 
necessary to achieve the correct output shaft end
play clearance. 

2WD and 4WD EXTENSION HOUSING INTERNAL 
SELECTABLE END-PLAY WASHERS 

• I :;: 1.00mm (0.039 in.) 
• J :;: 1.20 mm (0.047 in.) 
• K:;: 1.40 mm (0.055 in.) 
• L:;: 1.60 mm (0.063 in.) 
• M:;: 1.80 mm (0.071 in.) 
• N:;: 2.00 mm (0.079 in.) 

46. Remove the Dial Indicator (2) set up. 

4WD OUTPUT SHAFT END PLAY CHECK 

81c50079 

NOTE: The 4WD extension housing has two selectable output shaft end-play washers, fore and aft of the 
output shaft bearing, therefore the output shaft end-play checking procedure must be preformed twice. The 
external selectable end-play washer and snap ring is in place to prevent excess forward pressure on the 
NO.9 thrust bearing while the 4WD transfer case is bolted to the extension housing. 
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1. Install the 4WD extension housing with a new gas
ket, ~~\le aligning park brake shaft and the trans
milSlS,urr tange selector shaft, onto the transmission 
case. Tighten bolts to 37 N·m (27 ft.lbs.) 

2. Install Adapter 8266-20 (1) and the handle from 
End-Play Tool Set 8266 and Dial Indicator 
C-3339-A (2). 

3. With the transmission in a vertical position, mea
sure and record the output shaft end-play. The out
put shaft end-play clearance is 0.50-0.90 mm 
(0.019-0.035 in.), Assemble and disassemble as 
necessary to achieve the correct output shaft end· 
play clearance. 

EXTENSION HOUSING 

4WD OUTPUT SHAFT END PLAY 

1 - OUTPUT SHAFT END PLAY TOOL 8266-20 
2 - DIAL INDICATOR SET C-3339-A 

8t9b97cb 
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4. Install the selectable output shaft end-play washer 
and the external snap ring (1). 

5. Using Adapter 8266-20 (1) and the handle from 
End-Play Tool Set 8266 and Dial Indicator 
C-3339-A (2), while the transmission is still in a 
vertical position measure and record the output 
shaft end-play. The output shaft end-play clearance 
is 0.00 - 0.24 mm (0.000-0.009 in.). Assemble and 
disassemble as necessary to achieve the correct 
output shaft end-play clearance. 

\ 

l--n.,\ 
. !l1~ 

~ ~81a8a8d1 
4WD OUTPUT SHAFT END PLAY 

1 - OUTPUT SHAFT END PLAY TOOL 8266-20 
2 - DIAL INDICATOR SET C-3339-A 
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4WD EXTERNAL EXTENSION HOUSING 
SELECTABLE END PLAY WASHERS 

• I = 1.0 mm (0.039 in.) 
• J = 1.20 mm (0.047 in.) 
• K == 1.40 mm (0.055 in.) 
• L = 1.60 mm (0.063 in.) 
• M = 1.80 mm (0.071 in.) 
• N = 2.0. mm (0.079 in.) 
• a = 2.20 mm (0.087 in.) 
• P = 2.40 mm (0.094 in.) 

6. Remove the Dial Indicator set up. 

7. Install the output shaft seal retainer (1) and the 
bolts. Tighten the bolts to 17 N·m (12.5 tt.lbs.). 

8. Install a new output shaft seal using Installer tool 
9984. 

47. Install a new output shaft seal into the 2WD 
extension housing using Installer tool 9985. 

48. Install the output shaft flange (1) and a-ring seal 
(2). 

OUTPUT SHAFT FLANGE 

1 - OUTPUT SHAFT FLANGE 
2 - O-RING SEAL 

819bb272 
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NOTE: Do not exceed the specified torque value 
on the output shaft nut. 
49. Install the NEWoutput shaft flange nut and tighten 

to 210 N·m (155 ft.lbs.). 

50. Using a small chisel, stake the output shaft flange 
nut into the void on the output shaft. 

819bb343 

out PUr SHAFT NUT 

1 - FLANGE HOLDER TOOl.. C-3281 

CAUTION: While installing the trust washers and bearings be certain they are orientated correctly to the 
transmission component. A thrust bearing must be Installed correctly or transmission failure may occur. 
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THRUST WASHER AND BEARING ORIENTATION BEFORE BULKHEAD 

1 - NYLON WASHER 
2 - THRUST WASHER 
3 - THRUST BEARING NO. 1 (WITH SELECTABLE RACE) 
4 - THRUST BEARING NO.2 
5 - THRUST BEARING NO.3 
6 - THRUST BEARING NO.4 

51. Apply trans jell or petroleum jelly onto the seal 
rings. Install the K3 support seal rings. 

7 - THRUST BEARING NO.5 
8 - THRUST BEARING NO.6 
9 - THRUST BEARING NO.7 
10 - THRUST BEARING NO.8 
11 - TRANSMISSION BULK HEAD 
12 - OIL PAN 

K3 SUPPORT SEAL RINGS 

81b4a2c(J 

81b39fbe 
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52. Lubricate with trans jell or petroleum jelly and 
install the number eight thrust bearing. 

53. Install the K3 crutch into the transmission case. 

81b52099 

K3 HUB REAR THRUST BEARING NO.8 

819b97(;1 

K3CLUTCH 
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54. Lubricate with trans jell or petroleum jelly and 
install the number seven thrust bearing. 

55. Install the P1 annulus gear into the transmission 
case. 

81b3aeaa: 

P1 ANNULUS THRUST BEARING NO.7 

8191*331 

P1 ANNULUS GEAR 
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56. Lubricate with trans jell or petroleum jelly and 
install the number six thrust bearing. 

57. Install the P1 planetary carrier into the transmis
sion case. 

P1 THRUST BEARING NO.6 

8191bdfd 

P1 CARRIER 
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58. Install the P1 planetary carrier and the bolts (1) 
into the transmission case and hand tighten. 

NOTE: The tapered edge of the snap ring faces 
outward. The "hooked" ends of the snap ring 
should be to the window side of the PTO. 
59. Install the P1 planetary carrier snap ring into the 

transmission case. lighten the bolts to 28 N·m 
(21 ft.lbs.). 

1 - BOLTS 

819dOce1 

P1 CARRIER BOLTS 

819b9e8a 

CARRIER SNAP RING 



21 - 1876 AUTOMATIC .. AS68RC-SERVICE INFORMATION ----------- DR 

60. Lubricate with trans jell or petroleum jelly and 
install thrust bearing number five. 

61. Install the front sun / PTO drive gear into the 
transmission case. 

81b5219a 

FRONT SUN PTO REAR THRUST BEARING NO.5 

819d34la 

FRONT SUN / PTO DRIVE GEAR 



DR ----------AUTOMATIC - AS68RC-SERVICE INFORMATION 21 - 1877 

62. Lubricate with trans jell or petroleum jelly and 
install thrust bearing number four. 

63. Lubricate with trans jell or petroleum jelly and 
install thrust bearing number three. 

FRONT SUN/PTO FRONT THRUST BEARING No.4 

81b39fdc 

K2 HUB THRUST BEARING NO.3 
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64. Install the K2 clutch hub into the transmission 
case. 

65. Lubricate with trans jell or petroleum jelly and 
install thrust bearing number two. 

K2HUB 

81b39fd4 

K1 THRUST BEARING NO.2 
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66. Install the K1 clutch hub and thrust bearing into 
the transmission case. 

67. Apply trans jell or petroleum jelly onto the input 
shaft seal rings and install the K2 clutch assembly 
(3) onto the K1 clutch / input shaft assembly (1) 
with selectable input shaft end-play thrust bearing 
number one (2) and thrust washer (3) in place. 

K1 AND K2 CLUTCHES 

1 - K1 CLUTCH ASSEMBLIES 
2 - NO.1 BEARING RACE (SELECT) 
3 - THRUST WASHER 
4 - K2 CLUTCH ASSEMBLIES 

819d3413 
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68. Install the K2 clutch assembly and the K1 clutch I 
input shaft assembly into the transmission case. 

K2RETAINER 

819b97aO 

CAUTION: If the oil pump is being replaced, the valve body must also be replaced. Failure to follow these 
instructions will damage the transmission. 

NOTE: Be certain the input shaft seal rings are in place as well as the seal ring on the oil pump hub. 

69. Lubricate with trans jell or petroleum jelly and 
install the nylon thrust washer (1) onto the oil 
pump. 

OIL PUMP NYLON THRUST WASHER 

1 - NYLON THRUST WASHER 

NOTE: Two pin punches inserted through the oil pump mounting holes will aid in the installation of the oil 
pump. 
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70. Install a new torque converter hub seal into the oil 
pump using Installation tool 9987. 

71. Lubricate the oil pump a-ring with MOPAR® 
AS68RC ATE 

72. Install the oil pump with a new gasket onto the 
transmission case. 

73. Apply a light coating of MOPAR® thread sealant 
onto the oil pump bolts and install the bolts. 
Tighten bolts in a crisscross fashion to 21 N·m 
(15.5 ft.lbs.). 

OIL PUMP REMOVAL 

INPUT SHAFT END PLAY 

1 - Socket 8266-19 
2 - Dial Indicator C-3339-A 
3 - Handle 8266-A 
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NOTE: The input shaft end-play clearance may be 
checked with or without the torque converter 
housing in place. 

NOTE: The input shaft end-play clearance is 
adjusted by means of the selectable NO.1 thrust 
bearing race (2). The Thrust Washer (3) is non 
selectable. 

74. Install the Dial Indicator Set C-3339-A and Input 
Shaft Spline Socket 8266-19 to check the input 
shaft end-play clearance. 

The input shaft end-play clearance for both 2WD and 
4WD is 0.50-0.90 mm (0.019-0.035 in. ). If the clear
ance is not within tolerance choose the correct select
able thrust bearing race. 

• Bearing race number one;;;;; 0.81 mm (0.031 in.) 
• Bearing race number two = 1.10 mm (0.043 in.) 
• Bearing race number three = 1.60 mm (0.063 

in.) 

75. Assemble and disassemble as necessary to 
achieve the input shaft end-play clearance. 

76. Remove the Dial Indicator (2) set up. 

NOTE: 
These dimensions are at time of production. 

K1 AND K2 CLUTCHES 

1 - K1 CLUTCH ASSEMBLIES 
2 - NO.1 BEARING RACE (SELECT) 
3 - THRUST WASHER 
4 - K2 CLUTCH ASSEMBLIES 

OVER HEAD VIEW 

819d3413 

ACCUMULATORS SPRING COLOR 

DIAMETER HEIGHT 

ACCUMULATOR NO. 16 mm (0.63 in.) 40.18 mm (1.58 in.) PURPLE 
ONE (1) 

ACCUMULATOR NO. 20 mm (0.79 in.) 38.18 mm (1.50 in.) PINK 
TWO (2) 
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I ACCUMULATOR NO. I 
THREE (3) 

20 mm (0.79 in.) 

I 
39.18 mm (1.54 in.) 

n. Install the three accumulator sprlhgs first and then the three accumulator valves (1), (2) ,(3). 

~l\l£ 

78. Install the valve body (Refer to 21 .. TRANSMISSIONfTRANSAXLElAUTOMATIC - AS68RCNALVE BODY -
\NSTALLATlON). 

79. Instan the torque converter housing to the trans
mission case. 

80. Install the torque converter housing bolts and 
fighten to 64 N·m (47 fUbs.) 

81. Apply trans jen or petroleum jelly onto the cooler 
line seals and install the cooler line fittings (3) into 
the transmission case. 

82. Tighten the cooler line fittings (3) to 44 N·m (32 
in.lbs.) 

83. Apply trans jell or petroleum jelty onto the Jiffy 
lite fitting seals and install the Jiffy lite fittings (2) 
onto the cooler line fittings. 

84. lighten Jiffy Tite fittings (2) to 25 N·m (18 tUbs.) 

85. Install the ATF output temperature sensor (1) onto 
the output cooler line fitting. 

86. lighten the ATF output temperature sensor (1) to 
34 N·m (25 ft.lbs.) 

TCHOUSING 

COOLER LINES 

1 - TEMPERATURE SENSOR 
2 - JIFFY TITE FITTINGS 
3 • COOLER LINE FITTINGS 

819d30103 
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the PTa cover and t JI a new gasket onto PAR® thread sealant 
87. ~~p~ a light coatin~ ~:s ~~stall the boHs. Tighten 

onto the PTa cover 0 1'5 N.m (11 ft.lbs.) . 
the PTa cover bolts to 

RC ATF and install . with AS68 . . n 88 Lubricate the o-rmg fitting into the transmlsslo . breather hose a new 
case. 

-----------------DR 

-- PTO DUST COVER 
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89. Lubricate the manual shift lever seals (one on 
each side of the transmission) with trans jell or 
petroleum jelly and install the seal into the trans
mission case. 

90. Lubricate the transmission fill tube O-ring (1) with 
trans jell or petroleum jelly and install the fill tube 
into the transmission case. 

91. Instaff the transmission fill tube to case bolt (if 
equipped) and tighten bolt to 12.5 N·m (9 ft.lbs.). 

92. Install the transmission range sensor (Refer to 21 
- TRANSMISSIONrrRANSAXLElAUTOMATIC -
AS68RCITRANSMISSION RANGE SENSOR -
INSTALLATION) 

93. Install the manual shift lever onto the transmission 
manual shift lever shaft. Tighten the inside nut to 
12.5 N·m (9 ft.lbs.). While holding the inside nut 
tighten the outside nut to 12.5 N·m (9 ft.lbs.) .. 

SEAL INSTALLATION 

FILL TUBE 

TUBE O-RING 

~ 

If 
1/ 
I 81a70129 



21 • 1886 AUTOMATIC - AS68RC-SERVICE INFORMATION ---------- DR 

94. Apply trans jell or petroleum jelly onto the output 
speed sensor seal and install the output speed 
sensor into the transmission case. 

95. Install the output speed sensor bolt. Tighten the 
output speed sensor bolt to 8 N'm (70 in.lbs.). 

96. Apply trans jell or petroleum jelly onto the input 
speed sensor seal and install the input speed 
sensor into the transmission case. 

97. Install the input speed sensor bolt. Tighten the 
input speed sensor bolt to 8 N·m (70 in.lbs.). 

8195geaf 

OUTPUT SPEED SENSOR 

81959141 

INPUT SPEED SENSOR 

WARNING: Be certain the transmission is secure when installing the torque converter, the torque converter 
is very heavy. Failure to follow these instructions may result in personal injury or may be fatal. 
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98. Apply trans jell or petroleum jelly onto the input 
shaft ring seals and torque converter hub seal. 

99. Install the torque converter onto the input shaft 
while applying inward pressure and rotating back 
and forth at the same time in order to align the 
input shaft splines and the two teeth on the oil 
pump drive gear. 

100. Install a C-clamp or similar devise to secure the 
torque converter into the torque converter 
housing. 

INSTALLATION 

819d3541 

TORQUE CONVERTER REMOVAL 

NOTE: After the Installation of the transmission, a quick learn must be performed using the scan tool (Refer 
to 8 - ELECTRICAUELECTRONIC CONTROL MODULESITRANSMISSION CONTROL MODULE - STANDARD 
PROCEDURE). 

NOTE: If the torque converter hub is severely 
scored or gouged it must be replaced. 

1. Check torque converter hub and hub drive flats for 
sharp edges burrs, scratches, or nicks. Polish the 
hub and flats with 320/400 grit paper and crocus 
cloth if necessary. The hub must be smooth to 
avoid damaging pump seal at installation. 

2. If a replacement transmission is being installed, 
transfer any components necessary, such as the 
manual shift lever and shift cable bracket, from the 
original transmission onto the replacement trans
mission. 

3. Lubricate oil pump seal lip with trans jell or petro
leum jelly. 

4. Align converter and oil pump. 

5. Carefully insert converter in oil pump. Then rotate 
converter back and forth until fully seated in pump 
gears. 

6. Check converter seating with steel scale (1) and 
straightedge (2). Surface of converter lugs should 
be at least 28.2 mm (1.12 in.) to rear of straightedge when converter is fully seated. 

7. Temporarily secure converter with C-clamp. 

81ad9609 
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8. Position transmission on jack and secure it with 
chains. 

9. Check condition of converter driveplate. Replace 
the plate if cracked, distorted or damaged. Also be 
sure transmission dowel pins are seated in 
engine block and protrude far enough to hold 
transmission in alignment. 

10. Apply a light coating of MOPAR® High Temp 
Grease to the torque converter hub pocket in the 
rear pocket of the engine's crankshaft. 

11. Raise transmission (2) and align the torque con
verter with the drive plate and transmission con
verter housing with the engine block. 

12. Move transmission forward. Then raise, lower or tilt transmission to align the converter housing with engine 
block dowels. 

13. Carefully work transmission forward and over engine block dowels until converter hub is seated in crankshaft. 
Verify that no wires, or the transmission vent hose, have become trapped between the engine block and the 
transmission. 

14. Install the bolts to attach the transmission to the engine. Tighten the bolts to 64 N·m (47 in. Ibs.) 

CAUTION: It is essential that correct length bolts be used to attach the converter to the driveptate. Failure 
to follow this caution may result in transmission damage. 

15. Rotate crankshaft with socket wrench on dampener bolt in clockwise direction and install NEW torque converter 
to driveplate bolts. Tighten bolts to 31 N·m (270 in. Ibs.). 

CAUTION: If replacing a engine mount I bracket, be certain to inspect all other engine mounts in the sys
tem. Failure to follow this caution may result in damage to the vehicle. 

16. Install the power bending bracket onto the exten
sion housing, if equipped. Tighten the power 
bending bracket nuts (1) to 30 N·m (22 fUbs.). 
(Refer to 9 - ENGINE/ENGINE MOUNTING/REAR 
MOUNT - INSTALLATION) 

17. Install transfer case, if equipped. Tighten transfer 
case nuts to 35 N·m (26 ft.lbs.). (Refer to 21 -
TRANSMISSIONITRANSAXLE/MANUAL 
INSTALLATION) 

18. Install rear support to transmission. Tighten bolts 
to 47 N·m (35 ft.lbs.). 

19. Lower transmission onto crossmember and install 
bolts attaching transmission mount to crossmem
ber. Tighten clevis bracket to crossmember bolts 
to 47 N·m (35 ft.lbs.). Tighten the clevis bracket to 
rear support bolt to 68 N·m (50 ft.lbs.). 

20. Remove engine support fixture. 
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CAUTION: Install the electrical connectors cor
rectly. Some electrical connectors may be inter
changeable, damage to the electrical system may 
occur if the connectors are reversed. 
21. Connect wire harnesses to solenoids and trans

mission range sensor assembly. 

22. Install shift cable bracket (1) and the shift cable 
bracket bott (5). Tlghten bolt to 27 N·m (20 ft.lbs.). 

23. Install the shift cable (2) into the shift cable 
bracket (1). 

24. Connect gearshift cable ball socket (3) from trans
mission manual valve lever (4). 

81s71435 

e1b672e3 
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25. Connect the wire harness to the input speed sen
sor (1) and the output speed sensor (2). 

26. Connect the electrical harness to torque converter 
temperature sensor (1) and be certain transmis
sion harnesses are properly routed. 

27. Connect cooler lines to transmission (2), 

28. Install transmission fill tube. 

81959d86 

INPUT AND OUTPUT SPEED SENSORS 

1 - INPUT SPEED SENSOR 
2 - OUTPUT SPEED SENSOR 

COOLER LINES 

1 - TEMPERATURE SENSOR 
2 - JIFFY TITE FITTINGS 
3 - COOLER LINE FITTINGS 
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29. Install bolt (1) securing ttie'differential pressure 
sensor onto the transmission case. lighten the 
bolt to 10N·m (88 in. Ibs.). ' , 

30. Install exhaust particulate filter. (Refer to 11 -
EXHAUST SYSTEM/PARTICULATE FILTER -
INSTALLATION) 

31. Align and connect propeller shaft(s). 

32. Adjust gearshift cable if necessary. 

33. Instan any skid plates removed previously. (Refer 
to 13 - FRAMES & BUMPERS/FRAMEITRANS
FER CASE SKID PLATE· INSTALLATION) 

34. Lower vehicle. 

35. Fill transmission with MOPAR® AS68RC Auto
matic Transmission Fluid. (Refer to 21 - TRANS
MISSIONITRANSAXLEI AUTOMATIC - AS68RC/ 
FLUID - STANDARD PROCEDURE) 

SPECIFICATIONS 

TRANSMISSION 

GENERAL SPECIFICATIONS 

Transmission Type 

Lubrication Method 

Cooling Method 

Recommended Fluid 

Overhaul Capacity 

Service Fill 

CLEARANCES 

Component 

Output Shaft End- Play 

Input Shaft End- Play 

4WD Extension Housing Output Shaft End- Play 
(with external selectable washer in place) 

B1 Brake Clutch Pack Clearance 

B 1 Brake Piston Stroke 

B2 Brake Clutch Pack Clearance 

B2 Brake Piston Stroke 

K1 Clutch Pack Clearance 

K1 Clutch Piston stroke 

K2 Clutch Pack Clearance 

K2 Clutch Piston Stroke 

K3 Clutch Pack Clearance 

K3 Clutch Piston Stroke 

Six-Speed Automatic, Electronically Controlled. Fully 
Adaptive, Electronically Modulated Torque Converter 

Pump (internal - external gear-type) 

Water Heat Exchanger and/or Air~to-Oil Heat Exchanger 

Mopar® AS68RC 

13 L (13.74 Quarts) 

6.8 L (7.2 Quarts) 

Metric Inch 

0.50 - 0.90 mm 0.019 - 0.035 in. 

0.50 - 0.90 mm 0.019 - 0.035 in. 

0.00 - 0.24 mm 0.000 - 0.009 in. 

1.25 - 1 .50 mm 0.049 - 0.059 in. 

1.55 - 1.80 mm 0.061 - 0.071 in. 

1.60 - .2.04 mm 0.063 - 0.080 in. 

1 .84 - 2.28 mm 0.072 • 0.090 in. 

1.25 - 1.50 mm 0.049 - 0.059 in. 

1.49 - 1.74 mm 0.059 - 0.069 in. 

1.25 - 1.50 mm 0.049 - 0.059 in. 

1.60 - 1.85 mm 0.063 - 0.071 in. 

1.25 - 1.50 mm 0.049 • 0.059 in. 

1.60 - 1.85 mm 0.063 - 0.071 in. 
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Component Metric Inch 

Oil Pump Side Clearance 0.02-0.055 mm 0.0008-0.002 in. 

GEAR RATIOS 

1ST 3.74:1 

2ND 2.00:1 

3RD 1.34:1 

4TH 1.00:1 

5TH 0.77:1 

6TH 0.63:1 

REVERSE -3.54:1 

TORQUE 

DESCRIPTION N·m Ft. Lbs. In. Lbs. 

Fitting, cooler line at trans 44 32 -
Fitting , Jiffy Tite 25 18 -

Bolt, torque convertor 50 37 -
Bolt I nut, crossmember 68 50 -
Bolt, differential pressure 10 88 

sensor 

Bolt, driveplate to 75 55 -
crankshaft 

Bolt, oil pan drain 27 20 -
Bolt , fluid filter 10 - 88 

Bolt, extension housing 37 27 

Bolt, oil pump 21 15.5 -
Bolt, oil pump body to 21 15.49 -

cover 

Plug, pressure sensing 27 20 -
Bolt, PTa cover 15 11 -

Bolt, P1 planetary carrier 28 21 -
to transmission case 

Bolt , torque converter 64 47 -
housing 

Bolt, oil pan 7 - 62 

Bolt, filler tube 12.5 9 -
Bolt, transmission range 12.5 - 106 

Electrical harness 8 - 71 
connectors to case (valve 

body) 

Bolt, 4WD Extension 17 12.5 -
housing seal plate at 

output shaft 

Nut, transmission range 7 - 62 

Bolt, input speed sensor 8 - 70 

Bolt, output speed sensor 8 - 70 
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DESCRIPTION N·m Ft. Lbs. In. Lbs. 

External temperature 34 25 -
sensor (at cooler line 

fitting) 

Nut, output shaft 210 155 -
Nuts, manual shift lever 12.5 9 -

VALVE BODY TORQUE 

DESCRIPTION N·m In. Lbs. 

Bolt, upper valve body to lower 5.5 49 
valve body (M5) 

Bolts, separator plate to lower valve 10 88 
body (M6) 

(2) 58 mm (2.28 in. ) 10 88 

(3) 31.2 mm (1.23 in.) 10 88 

(4) 42.5 mm (1.67 in.) 10 88 

(5) 43 mm (1.69 in.) 10 88 

(6) 51 mm (2.00 in.) 10 88 

(7) 57.2 mm (2.25 in.) 10 88 

(8) 41.5 mm (1.63 in.) 5.5 49 

VALVE BODY TORQUE 

(15) 32.2 mm (1.27 in.) 10 88 

Refer to valve body installation. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RCNALVE BODY 
- INSTALLATION) 
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SPECIAL TOOLS 

B01113t2t> 

Dis/indicstor - C-3339 

END PLAY TOOL SET .. 8266 

Gsuge, 011 Pressure .. C-3293SP 

P1 PLANETARY CARRIER SLIDE HAMMER 
ADAPTERS- 9980 

OIL PUMP SLIDE HAMMER ADAPTERS -9981 

INPUT SHAFT SPLINE SOCKET 8266-19 

TRS ALIGNMENT TOOL -9983 
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Holder, Yoke· C-3281 

CONVERTER HUB SEAL· INSTALLER .. 9987 

Compressor .. 5059-A 

2WD OUTPUT SHAFT SEAL INSTALLER -9985 

Handle, Universal- C-4171 

900 Dial Indicator, 9524 

4WD OUTPUT SHAFT SEAL INSTALLER -9984 
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Puller C .. 3752 

CLUTCH COMPRESSOR - 8622 

Tip 6268 

4WD OUTPUT SHAFT END PLAY - 8266-20 

CLUTCH COMPRESSOR PLATE - 9982 

COOLER LINE RELEASE ~ 9546 

CLUTCH PISTON COMPRESSOR .. MB991790 
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CLUTCH MEASURING PLATE - MB991632 .. 1 

LINE PRESSURE ADAPTERS .. 10009 
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svs·rEM-SHIFT INTERLOCK 

DESCRIPTION 
The Brake Transmission Shifter Interlock (BTSI). is a 
solenoid operated system. It consists of a solenoid 
permanently mounted on the gearshift cable. 

OPERATION 
The system locks the shifter into the PARK position. The interlock system is engaged whenever the ignition switch 
is in the LOCK or ACCESSORY position. An additional electrically activated feature will prevent shifting out of the 
PARK position unless the brake pedal is depressed approximately one-half an inch. A magnetic holding device in 
line with the park lock cable is energized when the ignition is in the RUN position. When the key is in the RUN 
position and the brake pedal is depressed, the shifter is unlocked and will move into any position. The interlock 
system also prevents the ignition switch from being turned to the LOCK or ACCESSORY position, unless the shifter 
is fully locked into the PARK position. 

DIAGNOSIS AND TESTING - BRAKE TRANSMISSION SHIFT INTERLOCK 
1. Verify that the key can only be removed in the PARK position. 

2. When the shift lever is in PARK And the shift handle pushbutton is in the "OUT' position, the ignition key cylinder 
should rotate freely from OFF to LOCK. When the shifter is in any other gear or neutral position, the ignition key 
cylinder should not rotate to the LOCK position. 

3. Shifting out of PARK should not be possible when the ignition key cylinder is in the OFF position. 

4. Shifting out of PARK should not be possible while applying normal pushbutton force and ignition key cylinder is 
in the RUN or START positions unless the foot brake pedal is depressed approximately 1/2 inch (12mm). 

5. Shifting out of PARK should not be possible when the ignition key cylinder is in the ACCESSORY or LOCK 
positions. 

6. Shifting between any gears, NEUTRAL or into PARK may be done without depressing foot brake pedal with 
ignition switch in RUN or START positions. 

ADJUSTMENTS - BRAKE TRANSMISSION SHIFT INTERLOCK 
Correct cable adjustment is important to proper interlock operation. The gearshift cable must be correctly adjusted 
in order to shift out of PARK. 
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ADJUSTMENT PROCEDURE 

1. Remove the steering column trim as necessary for 
access to the brake transmission shift interlock. 

2. Shift the transmission into the PARK position. 

3. Pull upward on both the BTSI lock tab (4) and the 
gearshift cable lock tab (3). 

4. Verify that the shift lever is in the PARK position. 

5. Verify positive engagement of the transmission 
park lock by attempting to rotate the propeller 
shaft. The shaft will not rotate when the park lock is 
engaged. 

6. Turn ignition switch to LOCK position. Be sure 
ignition key cylinder is in the LOCK position. 
Cable will not adjust correctly in any other 
position. 

7. Ensure that the cable is free to self-adjust by push
ing cable rearward and releasing. 

8. Push the gearshift cable lock tab (3) down until it snaps in place. 

BOdda591 

9. Locate the BTSI alignment hole in the bottom of the BTSI mechanism between the BTSI lock tab and the BTSI 
connector. 

10. Move the BTSI assembly up or down on the gearshift cable until an appropriate size drill bit can be inserted into 
the alignment hole and through the assembly. 

11. Push the BTSI lock tab (4) down until it snaps into place and remove the drill bit. 

12. Install any steering column trim previously removed. 

BTSI FUNCTION CHECK 
1. Verify removal of ignition key allowed in PARK pOSition only. 

2. When the shift lever is in PARK, the ignition key cylinder should rotate freely from off to lock. When the shifter 
is in any other position, the ignition key should not rotate from off to lock. 

3. Shifting out of PARK should be possible when the ignition key cylinder is in the off position. 

4. Shifting out of PARK should not be possible while applying normal force, and ignition key cylinder is in the run 
or start positions, unless the foot brake pedal is depressed approximately 1/2 inch (12mm). 

5. Shifting out of PARK should not be possible when the ignition key cylinder is in the accessory or lock position. 

6. Shifting between any gear and NEUTRAL, or PARK, may be done without depressing foot brake with ignition 
switch in run or start pOSitions. 

7. Engine starts must be possible with shifter lever in PARK or NEUTRAL positions only. Engine starts must not be 
possible in any position other than PARK or NEUTRAL. 

8. With shifter lever in the: 
• PARK position - Apply upward force on the shift arm and remove pressure. Engine starts must be possible. 
• PARK position - Apply downward force on the shift arm and remove pressure. Engine starts must be possible. 
• NEUTRAL pOSition - Normal position. Engine starts must be possible. 
• NEUTRAL position - Engine running and brakes applied, apply upward force on the shift arm. Transmission 

shall not be able to shift from neutral to reverse. 
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CABLE-GEAR SHIFT 

DIAGNOSIS AND TESTING - GEARSHIFT CABLE 
1. Engine starts must be possible with shift lever in PARK or NEUTRAL positions only. Engine starts must not be 

possible in any other gear position. 

2. With the shift lever in the: 

a. PARK position - Apply upward force on the shift arm and remove pressure. Engine starts must be possible. 

b. PARK position - Apply downward force on the shift arm and remove pressure. Engine starts must be pos
sible. 

c. NEUTRAL position - Normal position. Engine starts must be possible. 

d. NEUTRAL position - Engine running and brakes applied, apply upward force on the shift arm. Transmission 
shall not be able to shift from neutral to reverse. 

REMOVAL 
1. Shift transmission into PARK. 

2. Raise vehicle. 

3. Disconnect the shift cable ball socket (3) at trans
mission manual shift lever (4) and pull shift cable 
out of mounting bracket (1). 

4. Lower the vehicle. 

5. Remove the dash panel insulation pad as neces
sary to access the gearshift cable grommet (2). 

6. Remove grommet {2} from the dash panel. 

81btl72e3 
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7. Remove any steering column (1) trim necessary to 
access the gearshift cable (2) and BTSI mecha
nism. 

8. Disconnect the BTSI wiring connector (5). 

9. Disconnect cable at lower column bracket and shift 
lever pin and pull the cable through the dash panel 
opening into the vehicle. 

10. Remove gearshift cable (2) from vehicle. 

INSTALLATION 
1. Route the transmission end of the gearshift cable 

(1) through the opening in the dash panel. 

2. Seat the cable grommet (2) into the dash panel 
opening. 

3. Snap the cable into the steering column (1) bracket 
so the retaining ears are engaged and snap the 
cable eyelet onto the shift lever ball stud. 
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4. Raise the vehicle. 

5. Place the transmission manual shift lever in the 
"PARK" detent (rearmost) position and rotate prop 
shaft to ensure transmission is in PARK. 

6. Route the gearshift cable through the shift cable 
mounting bracket (1) and secure the cable by 
snapping the cable retaining ears into the bracket 
and by snapping the shift cable ball socket (3) onto 
the manual shift lever (4) ball stud. 

7. Lower vehicle. 

8. Lock the shift cable adjustment by pressing the 
cable adjuster lock tab (3) downward until it snaps 
into place. 

9. Check for proper operation of the transmission 
range sensor. 

10. Adjust the gearshift cable (Refer to 21 - TRANS
MISSIONITRANSAXLEI AUTOMATIC - AS68RC/ 
GEAR SHIFT CABLE - ADJUSTMENTS)and BTSI 
mechanism (Refer to 21 - TRANSMISSIONI 
TRANSAXLE/AUTOMATIC - AS68RC/SHIFT INTERLOCK SYSTEM - ADJUSTMENTS). 

ADJUSTMENTS - GEARSHIFT CABLE 

B1b672e3 

NOTE: Always run the shift lever test using the scan tool to help diagnose a potential TRS problem 

Check adjustment by starting the engine in PARK and NEUTRAL. Adjustment is CORRECT if the engine starts only 
in these positions. Adjustment is INCORRECT if the engine starts in one but not both positions. If the engine starts 
in any position other than PARK or NEUTRAL, or if the engine will not start at all, the transmission range sensor 
may be faulty. 

Gearshift Adjustment Procedure 
1. Shift transmission into PARK. 

2. Release cable adjuster lock tab (3) (underneath the 
steering column) to unlock cable. 

3. Raise vehicle. 

4. Disengage the cable eyelet from the transmission 
manual shift lever. 

5. Verify transmission shift lever is in PARK detent by 
moving lever fully rearward. Last rearward detent is 
PARK position. 

6. Verity positive engagement of transmission park 
lock by attempting to rotate propeller shaft. Shaft 
will not rotate when park lock is engaged. 

7. Snap the cable eyelet onto the transmission man-
ual shift lever. 

8. Lower vehicle. 

9. Lock shift cable by pressing cable adjuster lock tab (3) downward until it snaps into place. 

10. Check engine starting. Engine should start only in PARK and NEUTRAL. 
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CLUTCH-NUMBER ONE 

DISASSEMBLY 

1 • INPUT SHAFT 
2 - DaRING' \' 
3 - O-RING 
4 - PISTON 
5 - PISTON RETURN SPRING 
6 - BALANCE PISTON 

K1 CLUTCH EXPLODED VIEW 

7 - SNAP RING 
8 a DISC 
9 - PLATE 
10 • REACTION PLATE 
11- SNAP RING 

81~72 
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1. Remove the snap ring from the K1 clutch 
assembly. 

2. Remove the K1 clutch pack from the K1 clutch retainer. 

3. Using an arbor press (1) and Compressor tool 
5059 (2) , compress the K1 clutch piston assembly 
and remove the snap ring (3) using snap ring 
pliers. 

81a1dbe6 
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4. Remove the K1 clutch balance piston. 

5. Remove the K1 clutch piston return spring. 

81a1dc18 
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6. Remove the K1 clutch piston. 

ASSEMBLY 

NOTE: Apply trans jell or petroleum jelly to all slide portions, roiling contacts surfaces, thrust surfaces etc. 
to prevent burnout during initial operation. Lubricate a-rings and a-ring seals with MOPAR® AS68RC ATF. 
Soak all friction discs in MOPAR® AS68RC ATF for at least two hours before assembly of clutch packs. 
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K1 CLUTCH EXPLODED VIEW 

1 - INPUT SHAFT 
2 - O-RING 
3 - O-RING 
4 - PISTON 
5 - PISTON RETURN SPRING 
6 - BALANCE PISTON 

1. Lubricate K1 clutch piston seals with MOPAR® 
AS68RC ATF and install the piston into the K1 
clutch retainer / input shaft assembly. 

7 - SNAP RING 
8 - DISC 
9 - PLATE 
10 - REACTION PLATE 
11- SNAP RING 

81a26e72 
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2. Install the K1 clutch piston return spring into the K1 
clutch retainer I input shaft assembly. 

3. Lubricate the seals on the K1 clutch balance piston 
with MOPAR® AS68RC ATF and install it into the 
K1 clutch retainer I input shaft assembly. 

81aldc16 
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4. Using an arbor press (1) and Compressor tool 
5059 (2) , compress the K1 clutch piston assembly 
and install the snap ring (3) using snap ring pliers. 

5. Install the K1 clutch pack. 

81a2caf1 
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6. Install the K1 clutch snap ring. 

CLUTCH CLEARANCE AND PISTON TRAVEL COMBINATIONS 

Measurement Item Condition Suspected Cause Action 

Replace the discs 

Clutch Clearance Normal Discs/Plates are and plates and 
worn thin and recheck clearances. 

warped, snap ring If not OK- Check the 
and groove height, piston, snap ring 

Piston Travel High piston wear. and snap ring 
groove 

Piston travel issue 

Clutch Clearance Normal 
(interference, Replace the discs 

obstruction from and plates and 
broken part) or recheck clearances. 

LOW PROBABILITY Discs/Plates are too If not OK- Check the 
thick (above specs.) piston, snap ring 

Piston Travel Low and snap ring grove and snap ring 
at wrong height groove 

(high). 

Low possibility, Replace the discs 

Clutch Clearance High piston height, and plates and 
snap-ring groove, recheck clearances. 

LOW PROBABILITY snap-ring thickness, If not OK- Check the 
disk and plates piston t snap ring 

Piston Travel Normal thickness and and snap ring 
flatness. groove. 

Replace the discs 
Clutch Clearance High Discs/Plates are and plates and 

worn (thin) or snap recheck clearances. 
ring thickness If not OK- Check the 
groove height, piston, snap ring 

Piston Travel High piston height. and snap ring 
groove. 
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Piston travel issue 
(interference, 

Clutch Clearance High obstruction from Replace the discs 
broken part and plates and 

combined with recheck clearances. 

LOW PROBABILITY improper piston. If not OK· Check the 
height, snap ring piston t snap ring 
groove wear or and snap ring 

Piston Travel Low height, or snap ring groove. 
thickness) or piston 
does not fuUy return. 

Replace the discs 

Clutch Clearance Low DiscS/Plates are not and plates and 
flat or combination recheck clearances. 

of high piston height If not OK- Check the 
and low snap ring piston , snap ring 

Piston Travel Normal groove height. and snap ring 
groove. 

Replace the discs 

Clutch Clearance Low and plates and 
Discs/Plates are recheck clearances. 
worn (thin) and If not OK- Check the 

warped. piston , snap ring 
Piston Travel High and snap ring 

groove 

Replace the discs 

Clutch Clearance Low Discs/Plates are too and plates and 
thick/extra discs or recheck clearances. 

snap ring height too If not OK-Check the 

Piston Travel Low 
low or piston too piston I snap ring 

tall. and snap ring 
groove 

2r---_~ 



21 - 1912 AUTOMATIC - AS68RC .. SERVICE INFORMATION ----------- DR 

NOTE: It may be necessary to reposition the bal
ance piston snap ring to fully access the balance 
piston void. 

NOTE: If the K1 piston assembly stroke is not 
within tolerance check the K1 piston seals and the 
hydraulic fluid circuit path. 

7. Install the dial indicator set C-3339-A (2). 

8. Position the dial indicator tip (2) into the balance 
piston void (4), between the balance piston (1) and 
the input shaft hub (3), being certain the tip con
tacts the piston. and apply 400 - 500 kPa.( 52 - 78 
psi.) of air to the upper most circuit path of the 
input shaft, to check the K1 clutch piston stroke 
clearance. 
The K1 clutch piston stroke clearance is 1.49 -
1.74 mm (0.058 - 0.069 in.). 

NOTE: The selectable clutch pack reaction plates 
are identified by an alpha numeric numeral 
stamped into the face of the plate. 

9. Install the Dial Indicator Set C-3339-A and apply 
400 - 500 kPa ( 52 - 78 psi) of air to the upper 
most circuit path of the input shaft, to check the K1 
clutch pack clearance. 
The K1 clutch pack clearance is 1.25 - 1.50 mm 
(0.049 - 0.059 in.). If the clearance is not within tol
erance, choose the correct selectable reaction 
plate. 

• A = 2.95 mm (0.116 in.) 
• B = 3.10 mm (0.122 in.) 
• C ::;; 3.25 mm (0.128 in.) 

• D 3.40 mm (0.134 in.) 
• E = 3.55 mm (0.139 in.) 

1 • AIR APPLY 
2 . DIAL INDICATOR 
3 . K1 CLUTCH PACK 

81b78365 
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CLUTCH-NUMBER TWO 

DISASSEMBLY 

1 - CLUTCH RETAINER 
2 - O-RING 
3 - PISTON 
4 - O-RING 
5 - PISTON RETURN SPRING 
6 - BALANCE PISTON 

K2 CLUTCH EXPLODED VIEW 

7 - O-RING 
8 - SNAP RING 
9 - PLATE 
10 - DISC 
11 - REACTION PLATE 
12 - SNAP RING 
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1. Remove the K2 clutch pack snap ring. 

2. Remove the K2 clutch pack from the K2 clutch 
retainer. 

81a3Odc5 

81a2tJeec 
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3. Using an arbor press (1) and Compressor tool 
5059 (2) , compress the K2 clutch piston assembly 
and remove the snap ring (3) using snap ring 
pliers. 

4. Remove the K2 clutch balance piston. 

K2 PISTON SNAP RING 

81a3Od36 
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5. Remove the K2 clutch piston return spring. 

81828502 

6. Remove the K2 clutch piston. 

81a21623 

ASSEMBLY 

NOTE: Apply trans jell or petroleum jelly to all slide portions, roiling contacts surfaces, thrust surfaces etc. 
to prevent burnout during initial operation. Lubricate O-rings and O-ring seals with MOPAR® AS68RC ATF. 
Soak all friction discs in MOPAR® AS68RC ATF for at least two hours before assembly of clutch packs. 
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K2 CLUTCH EXPLODED VIEW 

1 - CLUTCH RETAINER 7 - O-RING 
2 - O-RING 8 - SNAP RING 
:3 _ PISTON 9 - PLATE 
4 _ O-RING 10 - DISC 
5 - PISTON RETURN SPRING 11 - REACTION PLATE 
6_BA~NC~E~P~~_TO_N __ ~------------------------12_-_S_N_A_P_R_'N_G--------__________________ ___ 

1. Lubricate K2 clutch piston seals with MOPAR® 
AS68RC ATF and install the piston into the K2 

,I' c\utch retainer. 

81a2f623 
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2. Install the K2 clutch piston return spring into the K2 
clutch retainer. 

3. Lubricate the seals on the K2 crutch balance piston
with MOPAR ® AS68RC ATF and install it into the 
K2 clutch retainer. 

81a28502 

81aJOdJ5 
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4. Using an arbor press (1) and Compressor tool 
5059 (2) , compress the K2 clutch piston assembly 
and install the snap ring (3) using snap ring pliers. 

5. Install the K2 clutch pack. 

K2 PISTON SNAP RING 
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6. Install the K2 clutch snap ring. 

81a30dc5 

CLUTCH CLEARANCE AND PISTON TRAVEL COMBINATIONS 

Measurement Item Condition Suspected Cause Action 

Replace the discs 

Clutch Clearance Normal Discs/Plates are and plates and 
worn thin and recheck clearances. 

warped, snap ring If not OK- Check the 

Piston Travel High 
and groove height , piston, snap ring 

piston wear. and snap ring 
groove 

Piston travel issue 

Clutch Clearance Normal 
(interference. Replace the discs 

obstruction from and plates and 
broken part) or recheck clearances. 

LOW PROBABILITY Discs/Plates are too If not OK- Check the 
thick (above specs.) piston , snap ring 

Piston Travel Low and snap ring grove and snap ring 
at wrong height groove 

(high). 

Low possibility, Replace the discs 

Clutch Clearance High piston height, and plates and 
snap-ring groove, recheck clearances. 

LOW PROBABILITY snap-ring thickness, If not OK- Check the 
disk and plates piston , snap ring 

Piston Travel Normal thickness and and snap ring 
flatness. groove. 

Replace the discs 
Clutch Clearance High Discs/Plates are and plates and 

worn (thin) or snap recheck clearances. 
ring thickness If not OK- Check the 

Piston Travel 
groove height, piston I snap ring 

High piston height. and snap ring 
groove. 



DR ----------- AUTOMATIC - AS68RC-SERVICE INFORMATION 21 - 1921 

Clutch Clearance 

LOW PROBABILITY 

Piston Travel 

Clutch Clearance 

Piston Travel 

Clutch Clearance 

Piston Travel 

Clutch Clearance 

Piston Travel Low 

NOTE: The hydraulic circuit path tor the K2 clutch 
assembly is located next to the oil pump suction 
hole. 

Piston travel issue 
(interference, 

High obstruction from Replace the discs 
broken part and plates and 

combined with recheck clearances. 
improper piston If not OK- Check the 

height, snap ring piston , snap ring 
groove wear or and snap ring 

Low height, or snap ring groove. 
thickness) or piston 
does not fully return. 

Replace the discs 

Low Discs/Plates are not and plates and 
flat or combination recheck clearances. 

of high piston height If not OK- Check the 
and low snap ring piston • snap ring 

Normal groove height. and snap ring 
groove. 

Replace the discs 

Low and plates and 
Discs/Plates are recheck clearances. 
worn (thin) and If not OK- Check the 

warped. piston, snap ring 
High and snap ring 

groove 

Replace the discs 

Low Discs/Plates are too and plates and 
thick/extra discs or recheck clearances. 
snap ring height too If not OK- Check the 

low or piston too piston , snap ring 
tall. and snap ring 

groove 

81a26fc3 

OIL PUMP AIR PATH 

1 • INTAKE AIR PRESSURE 
2 - EXHAUST AIR PRESSU RE 
3 - OIL PUMP SUCTION HOLE 
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NOTE: If the K2 piston assembly 8t~oke is not 
within tolerance check the K2 piston seals and the 
hydraulic fluid circuit path. 

7. Invert the oil pump and place the K2 clutch assem
bly onto the oil pump hub. 

8. Install the Dial Indicator Set C-3339-A (2), being 
certain the tip contacts the piston (3), and apply 
400 - 500 kPa.( 52 - 78 psi.) of air (1) to check the 
K2 clutch piston stroke clearance. 
The K2 clutch piston stroke clearance is 1 .60 -
1.85 mm (0.063 - 0.071 in.). 

NOTE: The selectable clutch pack reaction plates 
are Identified by an alpha numeric numeral 
stamped Into the face of the plate. 

9. Install the Dial Indicator Set C-3339-A and apply 
400 - 500 kPa (52 - 78 psi) of air to check the K2 
clutch pack clearance. 
The K2 clutch pack clearance is 1.25 - 1.50 mm 
(0.049 - 0.059 in.). If the clearance is not within tol
erance choose the correct selectable reaction 
plate. 

• A = 6.30 mm (0.248 in.) 
• B = 6.45 mm (0.254 in.) 
• C = 6.60 mm (0.260 in.) 
• 0 = 6.75 mm (0.266 in.) 
• E = 6.90 mm (0.272 in.) 

81b1b770 

81a26ee2 
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CLUTCH-NUMBER THREE 

DISASSEMBLY 

1 - SNAP RING 
2 - REACTION PLATE 
3 - DISC 
4 - PLATE 
5 - SNAP RING 
6 - BALANCE PISTON 

K3 CLUTCH EXPLODED VIEW 

7 - O-RING 
8 - PISTON RETURN SPRING 
9 - PISTON 
10 - O-RING 
11 - O-RING 
12 - CLUTCH RETAINER 
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1. Remove the K3 clutch pack snap ring. 

2. Remove the K3 clutch pack from the K3 clutch 
retainer. 

81a28238 

81a2823c 
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3. Using an arbor press (1) and Compressor tool 
MB991790 (2), compress the K3 clutch piston 
assembly. 

4. Remove the K3 piston snap ring using snap ring 
pliers. 

1 - ARBOR PRESS 
2 - COMPRESSOR 5059 

81828249 

81828258 
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5. Remove the K3 clutch balance piston. 

81a2822a 

6. Remove the K3 clutch piston return spring. 

81a2828b 
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7. Remove the K3 clutch piston. 

81828247 

ASSEMBLY 

NOTE: Apply trans Jell or petroleum jelly to all slide portions, rOiling contacts surfaces, thrust surfaces etc. 
to prevent burnout during Initial operation. Lubricate 0·rlng8 and O-ring seals with MOPAR® AS68RC ATF. 
Soak all friction discs In MOPAR® AS68RC ATF for at I.st two hours before assembly of clutch packs. 
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K3 CLUTCH EXPLODED VIEW 

1 - SNAP RING 
2 - REACTION PLATE 
3 - DISC 
4 - PLATE 
5 - SNAP RING 
6 - BALANCE PISTON 

1. Lubricate K3 clutch piston seals with MOPAR® 
AS68RC ATF and install the piston into the K3 
clutch retainer. 

7 - O-RING 
8 - PISTON RETURN SPRING 
9 - PISTON 
10 - D-RING 
11 - D-RING 
12 - CLUTCH RETAINER 

81a28247 
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2. Install the K3 clutch piston return spring into the K3 
clutch retainer. 

3. Lubricate the seals on the K3 clutch balance piston 
with MOPAR ® AS68RC ATF and install it into the 
K3 clutch retainer. 

81a2B28b 

81828228 
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4. Using an arbor press (1) and Compressor tool 
5059 (2), compress the K3 clutch piston assembly. 

5. Install the K3 piston snap ring using snap ring 
pliers. 

1 - ARBOR PRESS 
2 - COMPRESSOR 5059 

8ta2824& 

81828258 
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6. Remove the K3 piston assembly from the transmis
sion case and install the K3 clutch pack. 

7. Install the K3 clutch snap ring. 

81a2823c 

81a28238 
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CLUTCH CLEARANCE AND PISTON TRAVEL COMBINATIONS 

Measurement Item Condition Suspected Cause Action 

Replace the discs 
Clutch Clearance Normal Discs/Plates are and plates and 

worn thin and recheck clearances. 
warped, snap ring If not OK- Check the 

Piston Travel 
and groove height I piston, snap ring 

High piston wear. and snap ring 
groove 

Piston travel issue 

Clutch Clearance Normal 
(interference, Rep/ace the discs 

obstruction from and plates and 
broken part) or recheck clearances. 

LOW PROBABILITY Discs/Plates are too If not OK- Check the 
thick (above specs.) piston I snap ring 

Piston Travel Low and snap ring grove and snap ring 
at wrong height groove 

(high). 

Low possibility, Replace the discs 

Clutch Clearance High piston height, and plates and 
snap-ring groove, recheck cfearances. 

LOW PROBABILITY snap-ring thickness, If not OK- Check the 
disk and plates piston , snap ring 

Piston Travel Normal thickness and and snap ring 
flatness. groove. 

Replace the discs 

Clutch Clearance High Discs/Plates are and plates and 
worn (thin) or snap recheck clearances. 

ring thickness If not OK- Check the 
groove height. piston, snap ring 

Piston Travel High piston height. and snap ring 
groove. 

Piston travel issue 
(interference, 

Clutch Clearance High obstruction from Replace the discs 
broken part and plates and 

combined with recheck clearances. 
LOW PROBABILITY improper piston 11 not OK- Check the 

height, snap ring piston I snap ring 
groove wear or and snap ring 

Piston Travel Low height, or snap ring groove. 
thickness) or piston 
does not fully return. 
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Replace the discs 

Clutch Clearance Low Discs/Plates are not and plates and 
flat or combination recheck clearances. 

of high piston height If not OK- Check the 
and low snap ring piston I snap ring 

Piston Travel Normal groove height. and snap ring 
groove. 

Replace the discs 
Clutch Clearance Low and plates and 

Discs/Plates are recheck clearances. 
worn (thin) and If not OK- Chec~ the 

Piston Travel 
warped. piston I snap ring 

High and snap ring 
groove 

Replace the discs 
Clutch Clearance Low Discs/Plates are too and plates and 

thick/extra discs or recheck clearances. 
snap ring height too If not OK- Check the 

Piston Travel Low 
low or piston too piston, snap ring 

tall. and snap ring 
groove 
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NOTE: If the K3 piston assembly stroke is not 
within tolerance check the K3 piston seals and the 
hydraulic fluid circuit path. 

B. Install the K3 clutch assembly into the transmission 
case. 

9. Install the 90° Dial Indicator 9524 (3) with the 
SP1917 90° dial indicator tip (1) and mounts from 
the Dial Indicator Set C-3339-At being certain the 
dial indicator tip is positioned into a piston void (2) 
so that the tip contacts the piston, apply 400 - 500 
kPa( 52 - 78 psi) of air to check the K3 clutch pis
ton stroke clearance. (Refer to 21 - TRANSMIS
SIONITRANSAXLE/AUTOMATIC - AS68RC 
DIAGNOSIS AND TESTING) 
The K3 dutch piston stroke clearance is 1.60 -
1.B5 mm (0.063 - 0.071 in.). 

10. Install the K3 clutch pack assembly into the trans
mission case. 

NOTE: The selectable clutch pack reaction plates 
are identified by an alpha numeric numeral 
stamped into the face of the plate. 

11. Install the 90° Dial Indicator 9524 and mounts 
from Dial Indicator Set C-3339-A and apply 400 -
500 kPa (52 - 78 psi) of air to check the K3 clutch 
pack clearance. (Refer to 21 - TRANSMISSIONI 
TRANSAXLEJAUTOMATIC - AS68RC - DIAGNO
SIS AND TESTING) 
The K3 clutch pack clearance is 1.25 - 1.50 mm 
(0.049 - 0.059 in.). If the clearance is not within 
tolerance, choose the correct selectable reaction 
plate. 

• A = 6.30 mm (0.248 in.) 
• B = 6.45 mm (0.254 in.) 
• C = 6.60 mm (0.260 in.) 
• D = 6.75 mm (0.266 in.) 
• E = 6.90 mm (0.272 in.) 1 - AIR APPLY 

2 - 900 DIAL INDICATOR 9524 
3 - K3 CLUTCH PACK 

81b782fS 
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CLUTCH-FREEWHEELING 

DESCRIPTION 
The function of a one-way mechanical clutch is that it allows the clutch to freewheel in one direction during certain 
operating conditions of the transmission. 

OPERATION 
The F1 one way clutch locks the front planetary carrier and rear planetary ring gear against counterclockwise rota
tion, only allowing them to rotate clockwise. 

DISASSEMBLY 

B1a311d1 

F1 ONE WAY CLUTCH 

1 - SNAP RING 4 - SNAP RING 
2 - F1 ONE WAY CLUTCH 
3 - F1 ONE WAY CLUTCH OUTER RACE 

1. Remove the snap ring (1 from the F1 one way clutch assembly. 

2. Remove the F1 one way clutch (2) from the F1 one way clutch outer race (3) 
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ASSEMBLY 

81a311d1 

F1 ONE WAY CLUTCH 

1 - SNAP RING 4 - SNAP RING 
2 - F1 ONE WAY CLUTCH 
3 - F1 ONE WAY CLUTCH OUTER RACE 

NOTE: Apply trans jell or petroleum jelly to all slide portions, rolling contacts surfaces, thrust surfaces etc. 
to prevent burnout during initial operation. Lubricate O-rings and O-ring seals with MOPAR® AS68RC ATE 
Soak all friction discs in MOPAR® AS68RC ATF for at least two hours before assembly of clutch packs. 

NOTE: The F1 one way clutch should be assembled so that it will idle clockwise as seen from the trans
mission case side. 

1. Install the F1 one way clutch (2) , with the tab openings facing the rear, into the F1 one way clutch outer race 
(3). 

2. Install the snap rings (2), (5) into the F1 one way clutch assembly. 
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CLUTCHES-HOLDING 

DESCRIPTION 

1 - K2 CLUTCH 
2 w K1 CLUTCH 
3· K3 CLUTCH 

ORIENTATION OF CLUTCHES 

4 - 81 BRAKE CLUTCH 
5 - B2 BRAKE CLUTCH 
6 - F1 ONE WAY CLUTCH 

81a12931 

The B1 and the B2 brake clutch (holding clutch) assemblies used in the AS68RC transmission are all friction 
clutches anchored to the transmission case. Brake assemblies are used to hold and prevent rotation of specific 
components of the P1, P2, P3, planetary gear sets to transmit drive torque. 
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1 - REACTION PLATE 
2· PLATE 
3· SNAP RING 
4 - SELECTABLE REACTION PLATE 
5 - DISC 

B1 BRAKE CLUTCH 

6 - O-RING 
7 - O-RING 
8 - PISTON 
9 - PISTON RETURN SPRING 
10 - SNAP RING 

81a010d3 

NOTE: The selectable clutch pack reaction plates are identified by an alpha numeric numeral stamped into 
the face of the plate. 

The B1 brake piston stroke clearance is 1.55 • 1.80 mm (0.061 - 0.71 in.) 

The B1 brake clutch pack clearance is 1.25 - 1.50 mm (0.049 -0.059 in.). If the clearance is not within tolerance, 
choose the correct selectable reaction plate. 

• A = 5.40 mm (0.212 in.) 

• B = 5.55 mm (0.218 in.) 

• C = 5.70 mm (0.224 in.) 

• D = 5.85 mm (0.230 in.) 

• E = 6.0 mm (0.236 in.) 
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1 - SNAP RING 
2 - PLATE 
3 - SELECTABLE REACTION PLATE 
4 - DISC 
5 - PLATE 

B2 BRAKE CLUTCH 

6 - SNAP RING 
7 - PISTON RETURN SPRING 
8 - PISTON 

81a01d37 

NOTE: The selectable clutch pack reaction plates are identified by an alpha numeric numeral stamped into 
the face of the plate. 

The 82 brake piston stroke clearance is 1.84 - 2.28 mm (0.072 MO.090 in.). 

The 82 brake clutch pack clearance is 1.60 - 2.04 mm (0.063 ·0.080 in.). If the clearance is not within tolerance, 
choose the correct selectable reaction plate. 

• A = 5.40 mm (0.212 in.) 
• 8 = 5.60 mm (0.220 in.) 
• C = 5.80 mm (0.228 in.) 
• D = 6.00 mm (0.236 in.) 
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OPERATION 

1 - REACTION PLATE 
2 - PLATE 
3 - SNAP RING 
4 - SELECTABLE REACTION PLATE 
5 - DISC 

B1 BRAKE CLUTCH 

B1 BRAKE CLUTCH 

6 - O-RING 
7 - O-RING 
8 - PISTON 
9 - PISTON RETURN SPRING 
10 - SNAP RING 

f'l1aQ1Od3 

The 81 brake clutch is hydraulically applied in second and sixth gear by pressurized fluid. When the 81 brake clutch 
is applied it locks the P2 planetary ring gear. Since the P2 planetary ring gear is fixed by the 81 brake, the P2 
planetary pinion gear rotates counterclockwise, and the clockwise turning effect is conveyed to the P2 planetary 
carrier. 
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1 - SNAP RING 
2 - PLATE 
3 . SELECTABLE REACTION PLATE 
4 - DISC 
5 - PLATE 

B2 BRAKE CLUTCH 

B2 BRAKE CLUTCH 

6 - SNAP RING 
7 - PISTON RETURN SPRING 
8 - PISTON 

81a01d37 

The 82 brake clutch is hydraulically applied in park, reverseI neutral, first gear by pressurized fluid against the 82 
brake clutch piston. When the 82 brake clutch is applied it locks the P2 planetary gear with the P3 planetary ring 
gear. The rotation of the sun gear shaft is transmitted as counterclockwise turning effect to the P3 planetary pinion 
gear as it attempts to rotate the P3 planetary ring gear counterclockwise. 
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TORQUE CONVERTER 

DESCRIPTION 

81b68bc3 

The torque converter is a hydraulic device that couples the engine crankshaft to the transmission. The torque con
verter consists of an outer shell with an lock-up damper (1), lock-up piston (3 ). pump impeller (4). turbine runner 
(5), stator (6), and one-way clutch (7). The converter clutch provides reduced engine speed and greater fuel econ
omy when engaged. Clutch engagement also provides reduced transmission fluid temperatures. 

The torque converter is a sealed, welded unit that is not repairable and is serviced as an assembly. 

CAUTION: The torque converter must be replaced if a transmission failure resulted in large amounts of 
metal or fiber contamination in the fluid. 
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IMPELLER 

1 - ENGINE FLEXPLATE 
2 - OIL FLOW FROM IMPELLER SECTION INTO TURBINE 
SECTION 
3 - IMPELLER VANES AND COVER ARE INTEGRAL 

Impeller 

4 - ENGINE ROTATION 
5 - ENGINE ROTATION 

® 

IMPELLER VANE 
CONSTRUCTION 

AND CURVATURE 

8Obfe26e 

The impeller is an integral part of the converter housing. The impeller consists of curved blades placed radially 
along the inside of the housing on the transmission side of the converter. As the converter housing is rotated by the 
engine, so is the impeller. because they are one and the same and are the driving members of the system. 
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TURBINE 

1 - TURBINE VANE 
2 - ENGINE ROTATION 
3 -INPUT SHAFT 

BLADE CONSTRUCTION 

Turbine 

4 - PORTION OF TORQUE CONVERTER COVER 
5 - ENGINE ROTATION 
6 - OIL FLOW WITHIN TURBINE SECTION 

8Ob1e26b 

The turbine is the output. or driven, member of the converter. The turbine is mounted within the housing opposite 
the impeller, but is not attached to the housing. The input shaft is inserted through the center of the impeller and 
splined into the turbine. The design of the turbine is similar to the impeller, except the blades of the turbine are 
curved in the opposite direction. 
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STATOR 

The stator assembly is mounted on a stationary shaft 
which is an integral part of the oil pump. The stator (1) 
is located between the impeller (2) and the turbine {4} 
within the torque converter case. 

The stator contains an one-way clutch (1-4), which 
allows the stator to rotate only in a clockwise direction. 
When the stator is locked against the over-running 
clutch, the torque multiplication feature of the torque 
converter is operational. 

Torque Converter Solenoid 

21 . 1945 

eobfe26d 

In order to reduce heat build-up in the transmission and buffer the powertrain against torsional vibrations, the TeM 
can duty cycle the Torque Converter Solenoid to achieve a smooth application of the torque converter clutch. This 
function can occur at various times depending on the following variables: 

• Shift lever position 
• Current gear range 
• Transmission fluid temperature 
• Engine coolant temperature 
• Input speed 
• Throttle angle 
• Engine speed 

OPERATION 
The torque converter transmits engine torque to the transmission. When it is not locked up, it transmits the torque 
by means of oil. When it is locked up, it transmits the torque by means of the lockup piston. 

The lockup damper is designed to soften the impact as the torque converter locks up. 

The torque converter is a 3-element, single-stage, 2-phase type. 

The term 'single-stage' indicates that there is 1 turbine runner (output element). The term '2-phase' indicates that the 
mechanism works as a torque converter when the turbine runner is turning slowly relative to the pump impeller and 
as a fluid coupling when the turbine runner is turning quickly relative to the pump impeller. 
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TORQUE CONVERTER NOT LOCKED UP 
The torque converter activation pressure is not sup
plied between the converter front cover and lockup 
piston via passage (3). The lockup clutch (1) and the 
plate (2) are therefore disengaged and the lockup 
function is inactive. 

81bE8bc3 

81943be8 
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TORQUE CONVERTER LOCKED UP 

The torque converter activation pressure is supplied 
between the converter front cover and lockup piston 
via passage (3). The lockup clu~ch (1) and the plate 
(2) are therefore engaged and the lockup function is 
active. " 'C-_ 

TURBINE 

81943c04 

As th~ fluid that was put into motion by the impeller blades strikes the blades of the turbine, some ,of the energy and 
rotational force is transferred into the turbine and the input shaft. This causes both of them (turbine and input shaft) 
to rotate in a clockwise direction following the impeller. As the fluid is leaving the trailing edges of the turbine's 
blades it continues in a "hindering" direction back toward the- impeller. If the fluid is not redirected before it strikes 
the impeller, it will strike the impeller in such a direction that it would tend to slow it down. 

STATOR 
Torque multiplication is achieved by locking the stator's one-way clutch to its shaft. Under stall conditions (the tur
bine is stationary), the oil leaving the turbine blades strikes the face of the stator blades and tries to rotate them in 
a counterclockwise direction. When this happens the one-way clutch of the stator locks and holds the stator from 
rotating. With the stator locked, the oil strikes the stator blades and is redirected into a "helping" direction before it 
enters the impeHer. This circulation of 'oi~ from impeller to turbine, turbine to stator, and stator to impeller, can pro
duce a maximum torque multiplication of about 2.4:1. As the turbine begins to match the speed of the impeller, the 
fluid that was hitting the stator in such as way as to cause it to lock-up is no longer doing so. In this condition of 
operation, the stator begins to free wheel and the converter acts as a fluid coupling. 
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TORQUE CONVERTER CLUTCH (TCe) 

Stator Operation 

FLOW IS 
MORE 

NEARLY 
STRAIGHT 
THROUGH 
(ANGLE IS 

LESS) 

SObfe26e 

1 - DIRECTION STATOR WILL FREE WHEEL DUE TO OIL 
PUSHING ON BACKSIDE OF VANES 
2 • FRONT OF ENGINE 
3 • INCREASED ANGLE AS OIL STRIKES VANES 
4 • DIRECTION STATOR IS LOCKED UP DUE TO OIL PUSHING 
AGAINST STATOR VANES 

In a standard torque converter, the impeller and turbine are rotating at about the same speed and the stator is 
freewheeling. providing no torque multiplication. By applying the turbine's piston and friction material to the front 
cover, a total converter engagement can be obtained. The result of this engagement is a direct 1:1 mechanical link 
between the engine and the transmission. 

The clutch can be engaged in second, third, fourth. fifth and. sixth gear ranges. 

REMOVAL 
1. Remove transmission from vehicle. (Refer to 21 - TRANSMISSIONfTRANSAXLElAUTOMATIC - AS68RC -

REMOVAL) 

2. Ptace a suitable drain pan under the converter housing end of the transmission. 

WARNING: Be certain the transmission is secure when removing the torque converter, the torque converter 
is very heavy. Failure to tollow these instructions may result in personal injury or may be fatal. 
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3. Pull the torque converter forward until the center 
hub clears the oil pump seal. 

4. Separate the torque converter from the 
transmission. 

INSTALLATION 

819d3541 

TCREMOVAL 

NOTE: Check converter hub and drive flats for sharp edges, burrs, scratches, or nicks. Polish the hub and 
flats with 800/10000 grit paper or crocus cloth if necessary. Verify that the oil pump seal is properly installed 
and is free from debris. The hub must be smooth to avoid damaging the pump seal at Installation. 

1. Lubricate oil pump seal lip and input shaft seal 
rings with MOPAR® AS68RC ATF. 

WARNING: Be certain the transmission is secure 
when installing the torque converter, the torque 
converter is very heavy. Failure to follow these 
instructions may result in personal injury or may 
be fatal. 

2. Place torque converter in position on transmission. 

CAUTION: Do not damage 011 pump seal or input 
shaft seal rings while inserting torque converter 
into the front of the transmission. 

3. Align torque converter to oil pump seal opening. 

4. Insert torque converter hub into oil pump. 

5. While pushing torque converter inward, rotate con
verter until converter is fully seated in the oil pump 
gears. 

6. Install the transmission into the vehicle. (Refer to 
21 - TRANSMISSIONrrRANSAXLE/AUTOMATIC -
AS68RC - INSTALLATION) 

819<13541 

TCREMOVAL 
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7. Check converter seating with a scale (1) and 
straightedge (2). Surface of converter lugs should 
be at least 28.2 mm (1.12 in.) to rear of straight
edge when converter is fully seated. 

8. If necessary. temporarily secure converter with 
C-clamp attached to the converter housing. 

9. Install the transmission in the vehicle. (Refer to 21 
• TRANSMISSIONrrRANSAXLE/AUTOMATIC 
AS68RC - INSTALLATION) 

10. Fill the transmission with the recommended fluid. 
(Refer to 21 - TRANSMISSIONfTRANSAXLE/AU
TOMATIC - AS68RC/FLUID - STANDARD 
PROCEDURE) 
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FLUID 

DIAGNOSIS AND TESTING 

EFFECTS OF INCORRECT FLUID LEVEL 
A low fluid level allows the pump to take in air along with the fluid. Air in the fluid will cause fluid pressures to be 
low and develop slower than normal. If the transmission is overfilled, the gears churn the fluid into foam. This aer
ates the fluid and causing the same conditions occurring with a low level. In either case, air bubbles cause fluid 
overheating, oxidation, and varnish buildup which interferes with valve and clutch operation. Foaming also causes 
fluid expansion which can result in fluid overflow from the transmission vent or fill tube. Fluid overflow can easily be 
mistaken for a leak if inspection is not careful. 

CAUSES OF BURNT FLUID 
Burnt, discolored fluid is a result of overheating which has three primary causes. 

1. Internal clutch slippage, usually caused by low line pressure, inadequate clutch apply pressure, or clutch seal 
failure. 

2. A result of restricted fluid flow through the main andlor auxiliary cooler. 

3. Heavy duty operation with a vehicle not properly equipped for this type of operation. Trailer towing or similar high 
load operation will overheat the transmission fluid if the vehicle is improperly equipped. Such vehicles should 
have an auxiliary transmission fluid cooler, a heavy duty cooling system, and the engine/axle ratio combination 
needed to handle heavy loads. 

FLUID CONTAMINATION 
Transmission fluid contamination is generally a result of: 

• adding incorrect fluid. 

• failure to clean dipstick and fill tube when checking level. 
• engine coolant entering the fluid. 
• internal failure that generates debris. 
• overheat that generates sludge (fluid breakdown) . 
• failure to replace contaminated converter after repair. 

The use of non-recommended fluids can result in transmission failure. The usual results are erratic shifts, slippage, 
abnormal wear and eventual failure due to fluid breakdown and sludge formation. Avoid this condition by using rec
ommended fluids only. 

The dipstick cap and fill tube should be wiped clean before checking fluid level. Dirt, grease and other foreign mate
rial on the cap and tube could fall into the tube if not removed beforehand. Take the time to wipe the cap and tube 
clean before withdrawing the dipstick. 

Engine coolant in the transmission fluid is generally caused by a cooler malfunction. The only remedy is to replace 
the radiator as the cooler in the radiator is not a serviceable part. If coolant has circulated through the transmission, 
an overhaul is necessary. 

The torque converter should be replaced whenever a failure generates sludge and debris. This is necessary 
because normal converter flushing procedures will not remove all contaminants. 

STANDARD PROCEDURE 

FLUID LEVEL CHECK 
Low fluid level can cause a variety of conditions because it allows the pump to take in air along with the fluid. As 
in any hydraulic system, air bubbles make the fluid spongy, therefore, pressures will be low and build up slowly. 

Improper filling can also raise the fluid level too high. When the transmission has too much fluid, the gear train 
churns up foam and cause the same conditions which occur with a low fluid level. 

In either case, air bubbles can cause overheating and/or fluid oxidation, and varnishing. This can interfere with nor
mal valve, clutch, and accumulator operation. Foaming can also result in fluid escaping from the transmission vent 
where it may be mistaken for a leak. 
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After the fluid has been checked, seat the dipstick fully to seal out water and dirt. 

The transmission has a dipstick to check oil level. Be sure to wipe all dirt from dipstick handle before removing. 

The torque converter fills in both the P (PARK) and N (NEUTRAL) positions. Place the selector lever in P (PARK) 
to be sure that the fluid level check is accurate. The engine should be running at idle speed for at least one 
minute, with the vehicle on level ground. At normal operating temperature (approximately 82° C. or 1800 F). the 
fluid level is correct jf it is in the HOT region (cross-hatched area) on the oil level indicator. The fluid level will be 
approximately at the upper COLD hole of the dipstick at 21 0 C (70 0 F) fluid temperature. 
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NOTE: Engine and Transmission should be at normal operating temperature before performing this proce
dure. Optimum fluid temperature for checking the level should be between 70°C (158°F) and 80aC ( 176°F). 

1. Start engine and apply parking brake. 

2. Shift the transmission into DRIVE for approximately 2 seconds. 

3. Shift the transmission into REVERSE for approximately 2 seconds. 

4. Shift the transmission into PARK. 

5. Connect the scan tool and select transmission. 

6. Select sensors. 
7. Read the transmission temperature value. 
8. Compare the fluid temperature value with the chart. 

9. Adjust transmission fluid level shown on the dipstick according to the Transmission Fluid Temperature Chart. 

NOTE: After adding any fluid to the transmission, wait a minimum of 2 minutes for the oil to fully drain from 
the fill tube into the transmission before rechecking the fluid level. 

10. Check transmission for leaks. 
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FLUID AND FILTER REPLACEMENT 

REMOVAL 
1. Raise vehicle. 

2. Place a large diameter drain pan beneath the 
transmission pan. 

3. Remove the drain plug bolt (1) and allow the oil to 
drain from the transmission pan. 

4. Remove the drain pan bolts from the transmission 
case. 

5. Remove the drain pan. 

6. Remove the transmission oil filter bolts (3). 

7. Remove the transmission oil filter and a-ring seal 
from the valve body (1). 

819Ofe99 

DRAIN PLUG 

TRANSMISSION OIL FILTER 

1 - VALVE BODY 
2 - TRANSMISSION OIL FILTER 
3 - 19.8 MILLIMETER FLANGE BOLTS 
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INSPECTION 

Inspect bottom of pan, pick-up magnets (1) and mag
netic drain plug (2) and fluid filter for excessive 
amounts of metal. A light coating of clutch material on 
the bottom of the pan does not indicate a problem 
unless accompanied by a slipping condition or shift 
lag. If fluid and pan are contaminated with excessive 
amounts of debris, refer to the diagnosis section of 
this group. 

CLEANING 
1. Using a suitable solvent, clean pan and magnet. 

81967bc7 

OIL PAN MAGNETS 

1 - PICK-UP MAGNETS 
2 - MAGNETIC DRAIN PLUG 

2. Using a suitable gasket scraper, clean original sealing material from surface of transmission case and the trans
mission pan. 
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INSTALLATION 

1. Lubricate the transmission oil filter seal with 
MOPAR® AS68RC ATE 

2. Install the new transmission oil filter (2) in position 
on valve body (1) and into the 'oil pump. 

3. Install the transmission oil filter bolts (3). 

4. Tighten bolts to 10 N·m ( 88 in.lbs. ) torque. 

5. Install a new transmission oil pan gasket. 

6. Place pan in position on transmission. 

7. Install bolts to hold pan to transmission. Tighten 
bolts to 7 N·m (62 in. Ibs.) torque. 

8. Install transmission drain plug bolt (1). 

9. Tighten oil pan drain plug to 27 N·m ( 20 ft.lbs) 
torque. 

10. Lower vehicle and fill transmission with MOPAR® 
AS68RC ATF. (Refer to 21 • TRANSMISSION/ 
TRANSAXLEIAUTOMATIC - AS68RC/FLUID -
STANDARD PROCEDURE) 

TRANSMISSION OIL FILTER 

1 - VALVE BODY 
2 - TRANSMISSION OIL FILTER 
3 - 19.8 MILLIMETER FLANGE BOLTS 

8190fe99 

DRAIN PLUG 
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TRANSMISSION FILL 
To avoid overfilling transmission after a fluid change or overhaul, perform the following procedure: 

1. Remove dipstick and insert clean funnel in transmission fin tube. 

2. Add following initial quantity of Mopar® AS68RC ATF to transmission: 

a. If only fluid and filter were changed, add 6.8L (7.2 quarts) of AS68RC to transmission. 

b. If transmission was completely overhauled and the torque converter was replaced or drained, add 13L 
(13.75 quarts) of Mopar® AS68RC ATF to transmission. 

3. Check the transmission fluid and adjust as required. 
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SHIFT MECHANISM 

DESCRIPTION 
The gear shift mechanism provides seven shift positions which are: 

• Park (P) 
• Reverse (R) 
• Neutral (N) 
• Drive (D) 
• Manual Third (3) 
• Manual second (2) 
• Manual low (1) 

OPERATION 
MANUAL LOW (1) range provides first gear only. Maximum engine braking is also provided in this range. MANUAL 
SECOND (2) range provides first and second gear only. MANUAL THIRD range provides first, second and third 
gear only. 

DRIVE range provides FIRST, SECOND, THIRD, FOURTH, OVERDRIVE FIFTH, OVERDRIVE SIXTH gear ranges. 
The shiftinto OVERDRIVE FOURTH and FIFTH gear ranges occurs only after the transmission has completed the 
shift into D THIRD gear range. 

The SIXTH gear upshifts occur automatically unless the Tow/Haul or 00 Off mode is enabled. No upshift to FIFTH 
or SIXTH gears will occur if any of the following are true: 

• The transmission fluid temperature is below 50 C (41 0 F). 
• The shift to Fourth is not yet complete. 
• Vehicle speed is too low for the 4-5 or 5-6 shifts to occur. 
• Transfer case is in low range. 

Upshifts into FOURTH or FIFTH will be delayed when the transmission fluid temperature is below 4.50 C (400 F) or 
above 115.50 C (240° F). 
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GEARTRAIN-PLANETARY 

DESCRIPTION 

NOTE: The 68RFE transmission does not use a number 7 thrust bearing. 

1 - P1 PLANETARY GEAR SET 
2 - P2 PLANETARY GEAR SET 
3 - P3 PLANETARY GEAR SET 

GEAR SETS 

P1 Planetary Gear 

P2 Planetary Gear 

ORIENTATION OF PLANETARY GEAR SET 

Gear Teeth 

Sun 49 
Pinion 1 23 

Pinion 2 22 

Annulus 100 

Sun 38 

Pinion 1 22 

Annulus 82 

81a12(e9 

Gear Thickness 

27 mm (1.06 in.) 

26 mm (0.90 in.) 

26 mm (1.02 in.) 

28.2 mm (1.10 in.) 

27.2 mm (1.07 in.) 

28 mm (1.10 in.) 

28.8 mm (1.13 in.) 
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Sun 

P3 Planetary Gear Pinion 1 

Annulus 

P1 PLANETARY GEAR SET 

1 «SNAP RING 
2 - P1 PLANETARY GEAR 
3 - THRUST BEARING 
4 « ANNULUS GEAR 

Gear Teeth 
31 

27 

85 

5 « ANNULUS GEAR FLANGE 
6 - SNAP RING 
7 « C3 CLUTCH ASSEMBLY 
8 - THRUST BEARING 

Gear Thickness 
43 mm (1.69 IN.) 

40 mm (1.57 in.) 

35.6 mm (1.43 in.) 

S1a09c05 

The P1 planetary gear set is in front of the transmission case bulkhead located behind the oil pump, C1 and C2 
clutch assemblies and is bolted to the transmission case. The P1 planetary gear set works in conjunction with the 
C3 clutch assembly. 
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P2 PLANETARY GEAR SET 

1 - THRUST BEARING RACE 
2 - THRUST BEARING 
3 - SUN GEAR SHAFT 
4 - OIL SEAL RING 
5 - THRUST BEARING 

6 - SNAP RING 
7 - P2 HUB 
8 - ANNULUS GEAR 
9 - THRUST BEARING 
10 - P2 PLANETARY GEAR 

81a09cOc 

The P2 planetary gear set is first gear set located behind the transmission case bulkhead. The P2 planetary gear 
set works in conjunction with the 81 brake clutch. 
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P3 PLANETARY GEAR SET 

1 - P3 PLANETARY GEAR 
2 - THRUST BEARING RACE 
3 - THRUST BEARING 

4 - ANNULUS GEAR 
5 - P3 hub 
6 - SNAP RING 

21 - 1961 

81a09cl0 

The P3 planetary gear set is located behind the P2 planetary gear set in front of the F1 one-way clutch. The P3 
planetary gear set works in conjunction with the 82 brake clutch. 

OPERATION 
Planetary gear sets are so named because of their physical arrangement. All planetary gear sets contain at least 
three main components. 

• A sun gear at the center of the gear set. 
• A carrier assembly with planetary pinion gears that rotate around the sun gear. 
• An internal annulus that encompasses the entire gear set. 

This arrangement provides both strength and efficiency and also evenly distributes the energy forces flowing 
through the gear set. Another benefit of planetary gears is that gear clash, a common occurrence in manual trans
missions, is eliminated because the gear teeth are always in mesh. 
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DISASSEMBLY 

P1 PLANETARY GEAR SET 

1 - SNAP RING 
2 • P1 PLANETARY GEAR 
3 THRUST BEARING 
4 ANNULUS GEAR 

5 - ANNULUS GEAR FLANGE 
6 - SNAP RING 
7 - C3 CLUTCH ASSEMBLY 
8 - THRUST BEARING 

1. Remove the P1 planetary gear (2) and the ring gear assembly from the C3 clutch assembly (7). 

2. Remove the P1 planetary gear (2) and thrust bearing (3) from the ring gear assembly. 

3. Remove the snap ring (6) from the ring gear (4). 

4. Remove the ring gear flange (5) from the ring gear (4). 

81aQ9c05 
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P2 PLANETARY GEAR SET 

1 - THRUST BEARING RACE 
2 - THRUST BEARING 
3 - SUN GEAR SHAFT 
4 - OIL SEAL RING 
5 - THRUST BEARING 

6 - SNAP RING 
7 - P2 HUB 
8 - ANNULUS GEAR 
9 - THRUST BEARING 
10 - P2 PLANETARY GEAR 

81a09cOc 

1. Remove the P2 planetary gear (10), thrust bearing race (1). thrust bearing (2) and ring gear assembly from the 
sun gear shaft (3). 

2. Remove the ring gear assembly and thrust bearings (5), (9) from the P2 planetary gear (10). 

3. Remove the snap ring (6) from the ring gear (8). 

4. Separate the P1 hub (7) from the ring gear (8). 
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P3 PLANETARY GEAR SET 

1 P3 PLANETARY GEAR 
2 - THRUST BEARING RACE 
3 - THRUST BEARING 

4 - ANNULUS GEAR 
5 - P3 hub 
6 SNAP RING 

B1 a09c1 0 

1. Remove the P3 planetary gear (1), thrust bearing race (2), thrust bearing (3) from the ring gear assembly. 

2. Remove the snap ring (6) from the ring gear assembly. 

3. Remove the P2 hub (5) from the ring gear (4). 

CLEANING 
Clean the planetary components in solvent and dry them with compressed air. 

INSPECTION 
Inspect each planetary carrier assembly for damage. Check that each pinion gear rotates freely and smoothly on its 
shaft. Check that the tabbed thrust washer on each side of each pinion gear is in place. Check that the outer ends 
of the pinion shafts are not discolored from overheating. Replace the carrier assembly if jammed or sticky pinion 
gears, spun or missing tabbed washers, or blackened pinion shafts are found. 

Check sun gear and driving shell condition. Replace the gear if damaged or if the bushings are scored or worn. The 
bushings are not serviceable. Replace the driving shell if worn, cracked or damaged. 

Replace planetary gear sets if gears, pinion pins, or carrier are damaged in any way. Replace the annulus gears 
and supports if either component is worn or damaged. 

Replace the output shaft if the machined surfaces are scored, pitted, or damaged in any way. Also replace the shaft 
if the splines are damaged, or exhibits cracks at any location. 
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ASSEMBLY 

NOTE: Apply trans jell or petroleum jelly to all slide portions, rolling contacts surfaces, thrust surfaces etc. 
to prevent burnout during initial operation. Lubricate O-rings and O-ring seals with MOPAR® AS68RC ATF. 
Soak all friction disks in MOPAR® AS68RC ATF for at least two hours before assembly of clutch packs. 

P1 PLANETARY GEAR SET 

1 - SNAP RING 
2 - P1 PLANETARY GEAR 
3 - THRUST BEARING 
4 - ANNULUS GEAR 

1. Install the ring gear flange (5) into the ring gear (4). 

2. Install the snap ring (6) into the ring gear (4). 

5 - ANNULUS GEAR FLANGE 
6 - SNAP RING 
7 - C3 CLUTCH ASSEMBLY 
8 THRUST BEARING 

3. Install the P1 planetary gear (2) and thrust bearing (3) into the ring gear assembly. 

4. Install the P1 planetary gear (2) and ring gear assembly into the C3 clutch assembly (7). 

81a09eOS 
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P2 PLANETARY GEAR SET 

1 - THRUST BEARING RACE 
2 - THRUST BEARING 
3 • SUN GEAR SHAFT 
4 - OIL SEAL RING 
5 • THRUST BEARING 

1. Install the P1 hub (7) into the ring gear (8). 

2. Install the snap ring (6) into the ring gear (8). 

6· SNAP RING 
7 - P2 HUB 
8· ANNULUS GEAR 
9 - THRUST BEARING 
10 - P2 PLANETARY GEAR 

3. Install the ring gear assembly and thrust bearings (5),(9) onto the P2 planetary gear (10). 

Bla09cOc 

4. Install the P2 planetary gear (10), thrust bearing race (1), thrust bearing (2) and ring gear assembly onto the sun 
gear shaft (3). 
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P3 PLANETARY GEAR SET 

1 - P3 PLANETARY GEAR 
2 - THRUST BEARING RACE 
3 - THRUST BEARING 

1. Install the P2 hub (5) into the ring gear (4). 

2. Install the snap ring (6) onto the ring gear assembly. 

4 - ANNULUS GEAR 
5 - P3 hub 
6 - SNAP RING 

81 a09c1 0 

3. Install the P3 planetary gear (1), thrust bearing race (2). thrust bearing (3) into the ring gear assembly. 



21 -1968 AUTOMATIC - AS68RC-SERVICE INFORMATION ----------- DR 

VALVE BODY 

DESCRIPTION 
The valve body consists of a two piece aluminum valve body. Extensive electronic control effected by a microcom
puter (the automatic transmission electronic control unit) over the hydraulic circuitry enables precise control over 
gearshifts. The valve body contains valves and pressure sensors that control fluid delivery to the torque converter 
clutch, forward clutches, and brake clutches. 

UPPER VALVE BODY 

1 • COMBINED DRAIN 
2 - GAIN CHANGE SOLENOID VALVE 
3 - MANUAL VALVE 
4 - MODULATOR VALVE 

UPPER VALVE BODY 

5 - SHIFT SOLENOID VALVE NO.3 
6 - SHIFT SOLENOID VALVE NO.2 
7 • SHIFT VALVE NO.1 

The upper valve body contains the following components: 
• 1 = Combined Drain 
• 2 = Gain change solenoid valve 
• 3 Manual valve 
• 4 = Modulator valve 
• 5 = Shift solenoid valve No. 3 
• 6;;;;; Shift solenoid valve No, 2 
• 7 = Shift valve No. 1 

819481fa 
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LOWER VALVE BODY 

1 & CONTROL VALVE NO.3 
2 - SHIFT VALVE NO.4 
3 - LOCKUP CONTROL VALVE 

LOWER VALVE BODY 

4 - CONTROL VALVE NO.1 
5 - CONTROL VALVE NO.2 

The lower valve body contains the following components: 
• 1 = Control valve No. 3 
• 2 = Shift solenoid valve No.4 
• 3 = Lockup control valve 
• 4 = Control valve No. 1 
• 5 Control valve No.2 
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SWITCHES AND SOLENOIDS 

1 • VALVE BODY 
2· VALVE BODY HARNESS 
3 • LINEAR SOLENOID NUMBER 4 
4 ON/OFF SOLENOID NUMBER 3 
5 • ON/OFF SOLENOID NUMBER 2 
6 . LINEAR SOLENOID NUMBER 2 
7 • ON/OFF SOLENOID NUMBER 1 
8 • ON/OFF SOLENOID NUMBER 4 

VALVE BODY OIL SWITCH HARNESS 

9 - OIL PRESSURE SWITCH NUMBER 6 
10 - OIL PRESSURE SWITCH NUMBER 3 
11 - OIL PRESSURE SWITCH NUMBER 2 
12· OIL PRESSURE SWITCH NUMBER 1 
13· CLAMP 
14 - CLAMP 
15· CLAMP 

8196c337 

There are eight pressure switches and one ATF temperature switch used to inform the Transmission Control Module 
(TCM) when there is pressure in various hydraulic circuits. Six of them are located on the bottom of the valve body. 
The remainder are located on the top of the valve body. 
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SWITCHES AND SOLENOIDS 

1 - VALVE BODY 
2 - SOLENOID HARNESS 
3 - LINEAR SOLENOID NUMBER 3 
4 - LINEAR SOLENOID NUMBER 1 
5 - OIL PRESSURE SWITCH NUMBER 7 

VALVE BODY SOLENOID HARNESS 

6 - OIL PRESSURE SWITCH NUMBER 8 
7 - OIL TEMPERATURE SENSOR 
8 - CLAMP 
9 - CLAMP 
10 - UPPER VALVE BODY JUMPER HARNESS 

8196bc29 

~ight solenoids are used to control various shift functions in the transmission. Four are located on the top of the 
valve body (3 1 4) and the remainder are located on the bottom of the valve body. 
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OPERATION 

LOWER VALVE BODY 

1 - CONTROL VALVE NO.3 
2 - SHIFT VALVE NO.4 
3 - LOCKUP CONTROL VALVE 

Lockup control valve 

Valve 

Linear solenoid valve number 1 

Linear solenoid valve number 2 

Linear solenoid valve number 3 

Shift solenoid valve number 4 

LOWER VALVE BODY 

4 - CONTROL VALVE NO .1 
5 • CONTROL VALVE NO.2 

Function 

Controls lockup pressure fed to torque converter. 

Controls pressure fed to clutches number 1,2 and brake 
number 1 

Controls pressure fed to clutch number 3 and brake 
number 2. 

Controls pressure fed to clutch number 1, 3. 

Directs line pressure and control pressure for clutch 
and brake engagement. 
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UPPER VALVE BODY 

1 - COMBINED DRAIN 
2 - GAIN CHANGE SOLENOID VALVE 
3 - MANUAL VALVE 
4 - MODULATOR VALVE 

Valve 

Manual valve 

Modulator valve 

Shift solenoid valve number 2 

Shift solenoid valve number 3 

Gain change solenoid valve 

Combined drain 

UPPER VALVE BODY 

5 - SHIFT SOLENOID VALVE NO.3 
6 - SHIFT SOLENOID VALVE NO.2 
7 - SHIFT VALVE NO.1 

Function 

819481fa 

Selects N, R, and D passages in accordance with 
drivers movement of the shift lever 

Regulates line pressure and supplies it to the linear and 
shift solenoids. 

Directs line pressure and control pressure for clutch , 
and brake engagement. 

Directs line pressure and control pressure for clutch 
and brake engagement. 

Changes pressure from control pressure to line 
pressure. 

Enables fluid emerging from clutch passages and brake 
passages to drain away. 
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SWITCHES AND SOLENOIDS 

8196c337 

VALVE BODY OIL SWITCH HARNESS 

1 - VALVE BODY 
2 - VALVE BODY HARNESS 
3 - LINEAR SOLENOID NUMBER 4 
4 - ON/OFF SOLENOID NUMBER 3 
5 - ON/OFF SOLENOID NUMBER 2 
6 - LINEAR SOLENOID NUMBER 2 
7 • ON/OFF SOLENOID NUMBER 1 
8 - ON/OFF SOLENOID NUMBER 4 

OIL PRESSURE SWITCH 

(5) 

(6) 

LINEAR SOLENOID 

COLOR of WIRE 

White 

Black 

(3) ~e/white 
(4) lIow/Srack 

OIL TEMPERATURE 
SENSOR 

(7) Brown/Red 

JUMPER HARNESS 

(10) Orange/G reen 

9 • OIL PRESSURE SWITCH NUMBER 6 
10 - OIL PRESSURE SWITCH NUMBER 3 
11 - OIL PRESSURE SWITCH NUMBER 2 
12 OIL PRESSURE SWITCH NUMBER 1 
13 - CLAMP 
14 - CLAMP 
15 - CLAMP 

NAME of CONNECTOR FUNCTION 

PSW7 Con No.3 

PSW8 D Range 

SLT3 Linear Solenoid No.3 

SLT1 Linear Solenoid No .1 

ATF Oil Temperature sensor 

PSW4.5 
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SWITCHES AND SOLENOIDS 

8196bc29 

VALVE BODY SOLENOID HARNESS 

1 - VALVE BODY 
2 • SOLENOID HARNESS 
3 - LINEAR SOLENOID NUMBER 3 
4 - LINEAR SOLENOID NUMBER 1 
5 - OIL PRESSURE SWITCH NUMBER 7 

OIL PRESSURE SWITCH COLOR of CONNECTOR 
WIRE 

(9) Yellow 

(10) Black 

(11 ) Red 

(12) Brown 

LINEAR SOLENOID 

(3) BluelWhite 

(6) Brown/Red 

ON/OFF SOLENOID 

(4) Yellow 

(5) Black 

(7) Green 

(8) Orange 

6 • OIL PRESSURE SWITCH NUMBER 8 
7 - OIL TEMPERATURE SENSOR 
8 - CLAMP 
9 - CLAMP 
10 - UPPER VALVE BODY JUMPER HARNESS 

NAME of CONNECTOR FUNCTION 

PSW6 Shift No.4 

PSW3 Shift No.1 

PSW2 Con. No.2 

PSW1 Con. No.1 

SLT4 PLSol. 

SLT2 Linear Sol. No.2 

SOL3 Shift Sol No. 3 

SOL2 Shift Sol No.2 

SOL1 Shift Sol No.1 

SOL4 Gain Change 
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REMOVAL 

NOTE: The valve body can be removed for service without having to remove the transmission assembly. 
The valve body can be disassembled for cleaning and inspection of the individual components. 

CAUTION: If replacing the valve body an oil pump must be replaced as these are a matched set. Failure to 
follow these instructions may result in transmission failure and permanent damage. 

1. Shift transmission into PARK. 

2. Raise vehicle. 

3. Position drain pan under transmission oil pan. 

4. Remove transmission oil pan drain plug (1) and 
drain oil. 

5. Remove transmission oil pan. 

6. Remove the transmission filter. 

7. Disconnect electrical harness connectors from 
valve body and position harness aside. 

8i90fe99 

DRAIN PLUG 

81947038 
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1 - VALVE BODY 
2 - 58 MILLIMETER FLANGE BOLT 
3 - 31.2 MILLIMETER FLANGE BOLT 
4 - 42.5 MILLIMETER FLANGE BOLT 
5 - 43 MILLIMETER FLANGE BOLT 
6 - 51 MILLIMETER FLANGE BOLT 
7 - 57.2 MILLIMETER FLANGE BOLT 
8 - 41.5 MILLIMETER FLANGE BOLT 

9 - WAVE WASHER 
10 - MANUAL DETENT SPRING COVER 
11 - MANUAL DETENT SPRING 
12 - CLAMP 
13 - MANUAL VALVE LEVER 
14 - TRANSMISSION CASE 
15 - 32.2 MILLIMETER FLANGE BOLT 

21 - 1977 

B196b2c6 

B. Remove all the bolts, clamp, wave washer, manual detent spring and cover (2-13 ,15), attaching the valve body 
(1) to the transmission case (14). 
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9. Remove the valve body on a slight angle to clear 
the manual valve shaft (3) from the roostercomb 
(1 ). 

10. Remove the three accumulator springs and the 
three accumulators (1), (2) ,(3). 

OVER HEAD VIEW 

CAUTION: Do not remove the valve body electrical harnesses from the transmission case unless replace
ment is required. Failure to follow these instructions may create an external transmission fluid leak path. 



DR ~---------:"---- AUTOMATIC - AS68·RC-SERVICE INFORMATION 21 - 1979 

11. Remove the bolts (1) securing the valve body 
electrical harness connectors to the transmission 
case. 

12. Remove both valve body electrical harnesses (1) 
from the transmission case. 

81a71435 
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DISASSEMBLY 
1. Remove all the bolts holding the on/off sofeno;ds in 

place. 

2. Remove all the on/off solenoids. 

3. Remove the bolts holding the linear solenoid 
bracket in place and remove solenoid bracket. 

4. Remove all the linear solenoids. 

81956ada 
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5. Remove all the pressure sensors from the lower 
valve body. 

6. Remove all the bolts connecting the lower valve 
body to the upper valve body. 

7. Disassemble the lower valve body and separator 
plate from the upper valve body. 

8. Remove the separator plate (1). 

81966b03 

VALVE BODY PRESSURE SENSOR 

81995bOd 

SEPARATOR PLATE 

1- SEPARATOR PLATE 
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9. Remove the upper valve body pressure sensors 
(1 ). 

10. Remove all the check balls (1). 

81969159 

UPPER VALVE BODY PRESSURE SENSOR 

1 • 1/8 PIPE THREAD OIL PRESSURE SWITCHES 

B1995d25 

CHECK BALLS 

1 - CHECK BALLS 
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11. Remove all check valves. 

81995b33 

CHECK VALVES 

1 - CHECK VALVES 

12. Remove all valves (1). 

81995b14 

VALVES 

1 - VALVES 
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CLEANING 

1 • COMBINED DRAIN 
2 GAIN CHANGE SOLENOID VALVE 
3 - MANUAL VALVE 
4 - MODULATOR VALVE 

UPPER VALVE BODY 

5 - SHIFT SOLENOID VALVE NO.3 
6 - SHIFT SOLENOID VALVE NO.2 
7 * SHIFT VALVE NO. 1 

819481fa 
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1 - CONTROL VALVE NO.3 
2 - SHIFT VALVE NO.4 
3 - LOCKUP CONTROL VALVE 

LOWER VALVE BODY 

4 • CONTROL VALVE NO .1 
5· CONTROL VALVE NO.2 

21 - 1985 

Clean the valve housings, valves, plugs, springs, and separator plates with a standard parts cleaning solution only. 
Do not use gasoline, kerosene, or any type of caustic solution. 

Do not immerse any of the electrical components in cleaning solution. Clean the electrical components by wiping 
them off with dry shop towels only. 

Dry all except the electrical parts with compressed air. Make sure all passages are clean and free from obstructions. 
Do not use rags or shop towels to dry or wipe off valve body components. Lint from these materials can 
stick to valve body parts, Interfere with valve operation, and clog filters and fluid passages. 
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Clean the solenoid filter screen (1), (if equipped). 

819675c6 

SOLENOID FILTER SCREEN 

1 - SOLENOID FILTER SCREEN 

INSPECTION 
Inspect all of the valve body mating surfaces for scratches, nicks, burrs, or distortion. Use a straightedge to check 
surface flatness. Minor scratches may be removed with crocus cloth using only very light pressure. 

Minor distortion of a valve body mating surface may be corrected by smoothing the surface with a sheet of crocus 
cloth. Position the crocus cloth on a surface plate, sheet of plate glass or equally flat surface. If distortion is severe 
or any surfaces are heavily scored, the valve body will have to be replaced. 

Inspect the valves and plugs for scratches, burrs, nicks, or scores. Minor surface scratches on steel valves and 
plugs can be removed with crocus cloth but do not round off the edges of the valve or plug lands. Maintaining 
sharpness of these edges is vitally important. The edges prevent foreign matter from lodging between the valves 
and plugs and the bore. 

Inspect all the valve and plug bores in the valve body. Use a penlight to view the bore interiors. Replace the valve 
body if any bores are distorted or scored. Inspect all of the valve body springs. The springs must be free of dis
tortion, warpage or broken coils. 

Trial fit each valve and plug in its bore to check freedom of operation. When clean and dry, the valves and plugs 
should drop freely into the bores. 

Valve body bores do not change dimensionally with use. If the valve body functioned correctly when new, it will 
continue to operate properly after cleaning and inspection. It should not be necessary to replace a valve body 
assembly unless it is damaged in handling. 
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Inspect all solenoid filter screens (1). 

Inspect all the fluid seals in the transmission case. 
Replace any seals that are cracked, distorted, or dam
aged in any way. These seals pass fluid pressure 
directly to the clutches. Any pressure leak at these 
points, may cause transmission performance 
problems. 

ASSEMBLY 

819675c6 

SOLENOID FILTER SCREEN 

1 • SOLENOID FILTER SCREEN 

8195905c 

NOTE: Apply petroleum grease to all slide portions, rolling contacts surfaces, thrust surfaces etc. to prevent 
burnout during initial operation. Lubricate O-rings and O .. ring seals with MOPAR® AS68RC ATF. Soak all fric
tion disks in MOPAR® AS68RC ATF for at least two hours before assembly of clutch packs. 
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1. Install all the valves (1). 

81995b14 

VALVES 

1 - VALVES 

2. Install all the check valves (1). 

81995b33 

CHECK VALVES 

1 - CHECK VALVES 
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3. Install all the check balls (1). 

4. Install the oil pressure switches onto the upper 
valve body. 

CHECK BALLS 

1 - CHECK BALLS 

VALVE BODY PRESSURE SENSOR 

81995d25 

81956b03 
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5. Tighten the oil pressure switches (1) to 4.4 N·m (38 
in Ibs.). 

6. Install the separator plate onto the lower valve 
body. 

7. Install the separator plate (1) bolts and tighten bolts 
in a crisscross manner to 10 N·m (88 in. Ibs.). 

81969159 

UPPER VALVE BODY PRESSURE SENSOR 

1 - 118 PIPE THREAD OIL PRESSURE SWITCHES 

81995bOd 

SEPARATOR PLATE 

1- SEPARATOR PLATE 
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SWITCHES AND SOLENOIDS 

1 LOWER VALVE BODY 
2 - 42.5 MILLIMETER (1.67 in.) FLANGE BOLT 
3 12.5 MILLIMETER (.49 in.) FLANGE BOLT 
4 - ON / OFF SOLENOIDS 
5 - 25 MILLIMETER (.98 in.) FLANGE BOLT 
6 - 58 MILLIMETER (2.28 in.) FLANGE BOLT 

NOTE: Tighten all bolts in order specified. 

8. Install the upper valve body onto the lower valve body. 

7 - 1/8 PIPE THREAD OIL PRESSURE SWITCH 
8 -1/4 PIPE THREAD OIL PRESSURE SWITCH 
9 - LINEAR SOLENOID 
10 - LINEAR SOLENOID BRACKET 
11 - TEMPERATURE SENSOR 
12 - TEMPERATURE SENSOR JUMPER HARNESS 

9. Install the valve body bolts and tighten in a crisscross manner to 5.5 N·m ( 49 in.lbs.). 

10. Install oil pressure switch (7) and (8) in the correct positions. 

11. Tighten oil pressure switch (7) to 4.4 N·m (39 in.lbs.). 

12. Tighten oil pressure switch (8) to 8.5 N·m (75 in.lbs.). 

13. Install temperature sensor (11). 

81969b1d 

14. Install temperature sensor jumper harness (12) onto temperature sensor (11) and secure to valve body. 

15. Lubricate o-rings (if equipped) with MOPAR® AS68RC ATF and install on/off solenoids (4). 

16. Install on/off solenoid bolts (2) and (3). 

17. Tighten bolts (2) to 5.5 N·m (49 in.lbs.) and (3) to 10 N·m ( 88 in.lbs.). 

18. Lubricate o-rings with MOPAA® AS68RC ATF and install linear solenoids (9). 

19. Install linear solenoid bracket (10). 

20. Install linear solenoid bracket bolts (5) and (6). 

21. llghten linear solenoid bracket bolt (5) to 10 N·m (88 in.lbs.). 

22. Tighten linear solenoid bracket bolt (6) to 10 N·m (88 in.lbs.). 
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NOTE: When installing the jumper harness, fix the 
harness portion that is protected with the clamp. 

23. Install the jumper harness (5) into the clamp (4). 

NOTE: Install the oil pressure switch connector (2) 
so that the orientation of the connector will be in a 
range of 0-90 degrees downward. 

24. Connect the green wire of the jumper harness to 
the oil pressure switch (2). 

NOTE: Install the oil pressure switch connector (3) 
so that the orientation of the connector will be in a 
range of 0-45 degrees downward. 

25. Connect the orange wire of the jumper harness to 
the oil pressure switch (3). 

Oil Pressure Switch Color of Wire 

(2) Green 

(3) Orange 

INSTALLATION 

• 

1~ ____ ~5 

UPPER VALVE BODY HARNESS 

1 - UPPER VALVE BODY 
2 - 1/8 PIPE THREAD OIL PRESSURE SWITCH 
3 - 1/8 PIPE THREAD OIL PRESSURE SWITCH 
4 - CLAMP 
5 - JUMPER HARNESS 

Name of Connector FUNCTION 

PSW5 Shift NO.3 

PSW4 Shift No.2 

8196a3e2 

CAUTION: If the valve body is being replaced the oil pump must also be replaced. Failure to follow these 
instructions will damage the transmission. 

NOTE: If the valve body is being replaced, a quick learn must be performed using the scan tool. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULESITRANSMISSION CONTROL MODULE - STANDARD 
PROCEDURE) 

NOTE: Apply petroleum grease to all slide portions, rolling contacts surfaces, thrust surfaces etc. to prevent 
burnout during initial operation. Lubricate O-rings and O-ring seals with MOPAR® AS68RC ATF. Soak all fric
tion disks in MOPAR® AS68RC ATF for at least two hours before assembly of clutch packs. 
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1. Lubricate the seats on the electrical connectors 
with MOPAR® AS68RC ATF and install the valve 
body electrical harnesses (1) into the transmission 
case. 

2. Install the valve body electrical harness connector 
bolts. lighten the bolts to 8 N·m (71 in.lbs.). 

81a71435 
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OVER HEAD VIEW 

ACCUMULATORS SPRING COLOR 

DIAMETER HEIGHT 

ACCUMULATOR NO. 16 mm (0.63 in.) 40.18 mm (1.58 in.) PURPLE 
ONE (1) 

ACCUMULATOR NO. 20 mm (0.79 in.) 38.1 B mm (1.50 in.) PINK 
TWO (2) 

ACCUMULATOR NO. 20 mm (0.79 in.) 39.18 mm (1.54 in.) BLUE 
THREE (3) 

3. Install the three accumulator springs first and then the three accumulator valves (1), (2) ,(3). 



,. 
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1 - VALVE BODY 
2 - 58 MILLIMETER (2.28 in.) FLANGE BOLT 
3 - 31.2 MILLIMETER (1.23 in.) FLANGE BOLT 
4 • 42.5 MILLIMETER (1.67 in.) FLANGE BOLT 
5 • 43 MILLIMETER (1.69 in.) FLANGE BOLT 
6 - 51 MILLIMETER (2.00 in.) FLANGE BOLT 
7·57.2 MILLIMETER (2.25 in. ) FLANGE BOLT 
8 41.5 MILLIMETER (1.63 in.) FLANGE BOLT 

VALVE BODY INSTALLATION 

9 - WAVE WASHER 
10· MANUAL DETENT SPRING COVER 
11 - MANUAL DETENT SPRING 
12 - CLAMP 
13 - MANUAL VALVE LEVER 
14 - TRANSMISSION CASE 
15 - 32.2 MILLIMETER (1.27 in. ) FLANGE BOLT 

* = temporary hand tighten bolts. 

8100b2c6 

NOTE: Install valve body on a slight angle and 'veritY that the shaft on :the manual shift valve and the roller 
detent spring (11) has properly engaged the manual valve lever (13). 

NOTE: Bolts with conical washers are not reusable. 

4. Install the valve body onto the transmission case. 

5. Install and then tighten the bolts in the following order: 

a. Install bolts (2*) and (3*) and tighten by hand in order to hold valve body onto transmission case. 

b. Instan detent spring, (10), (11) and bolts (5), (8) with wave washer (9), and tighten by hand. 

c. Install clamp (12) along with bolt (15) on the prescribed position and tighten by hand. 

d. Install bolts (15), (4), (6) and (7) on each correct position and tighten by hand. 

e. Tighten bolts (2*) and (3*) to 10 N·m ( 88 in.lbs.). 

1. Tighten bolts (4), (5), (6),(7), (15) to 10 N·m ( 88 in.lbs.) and (8) to 5.5 N·m (49 in. Ibs.). 
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1 - VALVE BODY 
.2 - SOLENOID HARNESS 
3 - LINEAR SOLENOID NUMBER 3 
4 - LINEAR SOLENOID NUMBER 1 
5 - OIL PRESSURE SWITCH NUMBER 7 

VALVE BODY SOLENOID HARNESS 

6 - OIL PRESSURE SWITCH NUMBER 8 
7 - OIL TEMPERATURE SENSOR 
8 - CLAMP 
9 - CLAMP 
10 - UPPER VALVE BODY JUMPER HARNESS 

6. Install the white wire onto the oil pressure switch number seven (5). 

7. Install the black wire onto the oil pressure switch number eight (6). 

8. Connect the blue/white wire into linear solenoid number three (3). 

9. Connect the yellow/black wire into linear solenoid number one (4). 

10. Connect the brown/red wire to the oil temperature sensor (7) jumper harness. 

11. Connect the orange/green to the upper valve body jumper harness (10). 

12. Secure the valve body solenoid harness at clamps (8) and (9). 

NOTE: There should be no harness wires between the two arrows. 

B196bc29 
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1 - VALVE BODY 
2 - VALVE BODY HARNESS 
3 - LINEAR SOLENOID NUMBER 4 
4 - ON/OFF SOLENOID NUMBER 3 
5 - ON/OFF SOLENOID NUMBER 2 
6 - LINEAR SOLENOID NUMBER 2 
7 - ON/OFF SOLENOID NUMBER 1 
8 - ON/OFF SOLENOID NUMBER 4 

VALVE BODY OIL SWITCH HARNESS 

9 - OIL PRESSURE SWITCH NUMBER 6 
10 - OIL PRESSURE SWITCH NUMBER 3 
11 - OIL PRESSURE SWITCH NUMBER 2 
12 - OIL PRESSURE SWITCH NUMBER 1 
13 - CLAMP 
14 - CLAMP 
15 - CLAMP 

13. Install the yellow wire onto oil pressure switch number six (9). 

14. Install the black wire onto oil pressure switch number three (10). 

15. Install the red wire onto oil pressure switch number two (11). 

16. Install the brown wire onto oil pressure switch number one (12). 

17. Connect the blue/white wire into linear solenoid number four (3). 

18. Connect the brown/red wire into linear solenoid number two (6). 

19. Connect the yellow wire into the on/off solenoid number three (4). 

20. Connect the black wire into the on/off solenoid number two (5). 

21. Connect the green wire into the on/off solenoid number one (7). 

22. Connect the orange wire into the on/off solenoid number four (8). 

23. Secure the oil pressure switch harness that is protected with clamps (13), (14) and (15). 

21 - 1997 

B196c:337 
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24. Lubricate transmission oil filter o·ring with 
MOPAR® AS68RC ATF. 

25. Install the transmission oil filter (2) into the valve 
body (1). . 

26. Install the bolts (3) and tighten to 10 N·m (88 
in.lbs.). 

NOTE: Before installing the transmission oil pan 
be certain to inspect and clean the pick-up mag
nets (1) as well as the magnetic drain plug bolt (2). 

27. Using a new gasket install the oil pan onto the 
transmission case. 

28. Tighten oil pan bolts to 7 N·m (62 in.lbs.). 

TRANSMISSION OIL FILTER 

1 - VALVE BODY 
2 - TRANSMISSION OIL FILTER 
3 - 19.8 MILLIMETER FLANGE BOLTS 

81967bc7 

OIL PAN MAGNETS 

1 - PICK-UP MAGNETS 
2 - MAGNETIC DRAIN PLUG 
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29. Install oil pan drain plug bolt (1). Tighten bolt to 
27 N·m (20 ft. Ibs.) 

30. Lower vehicle and fill transmission with MOPAR® 
AS68RC ATF. 

31. Check and adjust gearshift cable, if necessary. 

819Ofe99 

DRAIN PLUG 
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PUMP-OIL 

DESCRIPTION 
1. The Oil Pump is mounted in the transmission con

verter housing. 

2. The Oil Pump can only be serviced by disassem
bling the transmission. 

3. The Oil Pump is a high-performance gear type 
pump with a small number of specially designed 
gear teeth. The drive gear is fitted into the exten
sion sleeve of the torque converter, so it turns in 
the same direction as engine output. Oil drawn into 
the pump is compressed then expelled. 

OPERATION 
As the torque converter rotates, the converter hub 
rotates the oil pump drive gear. As the drive gear 
rotates both driven gears, a vacuum is created when 
the gear teeth come out of mesh. This suction draws 
fluid through the pump inlet from the oil pan. As the 
gear teeth come back into mesh, pressurized fluid is 
forced into the pump outlet and to the oil pump valves. 

1 - OUTLET TO 
TRANSMISSION 
2 - DRIVEN GEAR 
3 - DRIVE GEAR 

1 - OUTLET TO 
TRANSMISSION 
2 - DRIVEN GEAR 
3 - DRIVE GEAR 

OIL PUMP 

4 - OIL PUMP BODY 

5 - INLET FROM OIL PAN 

OIL PUMP 

4 - OIL PUMP BODY 

5 - INLET FROM OIL PAN 
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OIL PUMP COVER REGULATOR VALVES 

The Primary Regulator Valve (1) controls line pressure 
fed to the elements. 

The Secondary Regulator Valve (2) controls pressure 
fed from the Primary Regulator Valve to the torque 
converter, and controls lubrication pressure for various 
parts. 

STANDARD PROCEDURE 

OIL PUMP VOLUME CHECK 

8195eOO8 

OIL PUMP COVER 

1 - PRIMARY REGULATOR VALVE 
2 - SECONDARY REGULATOR VALVE 

Measuring the oil pump output volume will determine if sufficient oil flow to the transmission oil cooler exists, and 
whether or not an internal transmission failure is present. 

Verify that the transmission fluid is at the proper level. Refer to the Fluid Level Check procedure in this section. If 
necessary, fill the transmission to the proper level with Mopar® AS68RC, Automatic Transmission Fluid. 

1. Disconnect the To cooler line at the cooler inlet and place a collecting container under the disconnected line. 

CAUTION: With the fluid set at the proper level, fluid collection should not exceed one (1) quart or internal 
damage to the transmission may occur. 

2. Run the engine at 1800 rpm, with the shift selector in neutral. Verify that the transmission fluid temperature is 
below 104.5° C (220° F) for this test. 

3. If one quart of transmission fluid is collected in the container in 30 seconds or less, oil pump flow volume is 
within acceptable limits. If fluid flow is intermittent, 01' it takes more than 30 seconds to collect one quart of fluid, 
refer to the Hydraulic Pressure tests in this section for further diagnosis. 

4. Install the To cooler line to the transmission cooler inlet. 

5. Refill the transmission to proper level. 
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DISASSEMBLY 
1. Remove the nylon thrust washer (1) from the oil 

pump. 

2. Remove the seal rings (1) from the oil pump. 

OIL PUMP NYLON THRUST WASHER 

1 - NYLON THRUST WASHER 

OIL PUMP SEAL RINGS 
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3. Remove the O-ring (1) from the oil pump. 

4. Remove the bolts securing the oil pump to the oil 
pump cover. 

OIL PUMP a-RING 

OIL PUMP/COVER BOLTS 

8195f&8l) 

8195'e89 
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5. Separate the oil pump from the oil pump cover. 

6. Remove the drive gear (3) and driven gear (2) from 
the oil pump. 

8195fec5 

OIL PUMP SEPARATION 

1 - OUTLET TO 
TRANSMISSION 
2 - DRIVEN GEAR 
3 - DRIVE GEAR 

OIL PUMP 

4 - OIL PUMP BODY 

5 - INLET FROM OIL PAN 
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7. Remove the primary regulator valve (1). 

8195ff7e 

PRIMARY REGULATOR VALVE 

1 - PRIMARY REGULATOR VALVE 

8. Remove the secondary regulator valve (1). 

8195tf71 

SECONDARY REGULATOR VALVE 

1 • SECONDARY REGULATOR VALVE 

CLEANING 
Clean pump and support components with solvent and dry them with compressed air. 
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INSPECTION 
Check condition of the seal rings and thrust washer. The seal rings do not need to be replaced unless cracked, 
broken, or severely worn. 

Inspect the pump and support components. Replace the pump or support if the seal ring grooves or machined sur
faces are worn, scored, pitted, or damaged. Replace the pump gears if pitted, worn chipped, or damaged. 

Inspect the valves and plugs for scratches, burrs, nicks, or scores. Minor surface scratches on steel valves and 
plugs can be removed with crocus cloth but do not round off the edges of the valve or plug lands. Maintaining 
sharpness of these edges is vitally important. The edges prevent foreign matter from lodging between the valves 
and plugs and the bore. 

Inspect all the valve and plug bores in the oil pump cover. Use a penlight to view the bore interiors. Replace the oil 
pump if any bores are distorted or scored. Inspect all of the valve springs. The springs must be free of distortion, 
warped or broken coils. 

Trial fit each valve and plug in its bore to check freedom of operation. When clean and dry, the valves and plugs 
should drop freely into the bores. 

SIDE CLEARANCE 
Check the side clearance with Plastigage®. Measure 
the clearance at more than three arbitrary points 
(1).The minimum dimension of these measurements 
should be the clearance, if the difference between the 
maximum and minimum clearance is greater than 
0.02-0.055 mm (0.0008-0.002 in.), the part is consid
ered defective or worn and should be replaced. 

OIL PUMP SIDE CLEARANCE 
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ASSEMBLY 
1. Lubricate the primary regulator valve (1) with 

MOPAR® AS68RC ATF and install it into the oil 
pump. 

2. Lubricate the secondary regulator valve (1) with 
MOPAR® AS68RC ATF and install it into the oil 
pump. 

PRIMARY REGULATOR VALVE 

1 - PRIMARY REGULATOR VALVE 

SECONDARY REGULATOR VALVE 

1 - SECONDARY REGULATOR VALVE 

81 QSff7e 

8195ff71 
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3. Lubricate the driven gear (2) and the drive gear (3) 
with MOPAR® AS68RC ATF and install them into 
the oil pump. 

4. Insert a guide bolt (1), or dowel into the oil pump 
assembly guide hole to properly align both halves 
of the oil pump. 

1 - OUTLET TO 
TRANSMISSION 
2 - DRIVEN GEAR 
3 - DRIVE GEAR 

8195d032 

OIL PUMP 

4 - OIL PUMP BODY 

5 - INLET FROM OIL PAN 

81960525 
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5. Install the bolts securing the oil pump to the oil 
pump cover. 

6. Torque bolts in a crisscross pattern to 21 N·m (15 
tUbs.). 

7. Lubricate the nylon thrust washer (1) with MOPAR® 
AS68RC ATF and install it onto the oil pump. 

819605d6 

OIL PUMP NYLON THRUST WASHER 

1 - NYLON THRUST WASHER 
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8. Lubricate the seal rings (1) with MOPAR® AS68RC 
ATF and install them onto the oil pump. 

9. Lubricate the O-ring (1) with MOPAR® AS68RC 
ATF and install it onto the oil pump. 

OIL PUMP SEAL RINGS 

8195fe8b 

OIL PUMP O-RING 
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SEAL 

REMOVAL 
1. Remove the transmission from the vehicle. (Refer to 21 - TRANSMISSIONfTRANSAXLElAUTOMATIC - AS68RC 

- REMOVAL) 
2. Remove the torque converter from the transmission torque converter housing. (Refer to 21 - TRANSMISSION/ 

TRANSAXLEIAUTOMATIC - AS68RCfTORQUE CONVERTER - REMOVAL) 

3. Use a pry tool to remove oil pump seal. 

INSTALLATION 

NOTE: Apply trans jell or petroleum jelly to all slide portions, rolling contacts surfaces, thrust surfaces etc. 
to prevent bumout during Initial operation. Lubricate O-rings and O-ring seals with MOPAR® AS68RC ATF. 
Soak all friction disks in MOPAR® AS68RC ATF for at least two hours before assembly of clutch packs. 

1. Clean and inspect oil pump seal seat. Then install seal using Converter Hub Seal Installer 9987. 

2. Clean and inspect torque converter hub. If nicks, scratches or hub wear are found, torque converter replacement 
will be required. 

CAUTION: If the torque converter is being replaced, apply a light coating of grease to the crankshaft pilot 
hole. Also Inspect the engine drive plate for cracks. If any cracks are found replace the drive plate. Do not 
attempt to repair a cracked drive plate. Always use new torque converter to drive plate bolts. 

3. Apply a light film of MOPAR® AS68RC ATF oil to the torque converter hub and oil seal lips. Then install torque 
converter into transmission. Be sure that the hub lugs mesh with the front pump lugs when installing. (Refer to 
21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RCITORQUE CONVERTER - INSTALLATION) 

4. Install the transmission into the vehicle. (Refer to 21 - TRANSMISSIONITRANSAXLEIAUTOMATIC - AS68RC -
INSTALLATION) 
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SPEED SENSOR 

DESCRIPTION 
The Input and Output Speed Sensors are two-wire 
magnetic pickup devices that generate DC square 
wave signals as rotation occurs. They are mounted in 
the left side of the transmission case and are consid
ered primary inputs to the Transmission Control Mod
ule (TCM). 

OPERATION 

81959d86 

INPUT AND OUTPUT SPEED SENSORS 

1 -INPUT SPEED SENSOR 
2 - OUTPUT SPEED SENSOR 

The Input Speed Sensor provides information on how fast the input shaft is rotating. As the ''teeth'' of the gear pass 
by the sensor coil, an DC square wave is generated and sent to the TCM. The TCM interprets this information as 
input shaft rpm. 

The Output Speed Sensor generates an DC signal in a similar fashion, though its coil is excited by rotation of the 
rear planetary carrier lugs. The TCM interprets this information as output shaft rpm. 

The TCM compares the input and output speed signals to determine the following: 

• Transmission gear ratio 
• Speed ratio error detection 
• CVI calculation 

The TCM also compares the input speed signal and the engine speed signal to determine the following: 

• Torque converter clutch slippage 
• Torque converter element speed ratio 
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REMOVAL 

OUTPUT SPEED SENSOR 
1. Raise and support the vehicle. 

2. Place a suitable fluid catch pan under the transmis
sion. 

3. Remove the wiring connector from the output 
speed sensor. 

4. Remove the bolt holding the output speed sensor 
to the transmission case. 

5. Remove the output speed sensor from the trans
mission case. 

INPUT SPEED SENSOR 
1. Raise and support the vehicle. 

2. Place a suitable fluid catch pan under the transmis
sion. 

3. Remove the wiring connector from the input speed 
sensor. 

4. Remove the bolt holding the input speed sensor to 
the transmission case. 

5. Remove the input speed sensor from the transmis
sion case. 

8195geaf 

OUTPUT SPEED SENSOR 

81959141 

INPUT SPEED SENSOR 
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INSTALLATION 

OUTPUT SPEED SENSOR 

NOTE: Apply trans jell to all slide portions, rolling contacts surfaces, thrust surfaces etc. to prevent burnout 
during initial operation. Lubricate O-rings and O-ring seals with MOPAR® AS68RC ATF. Soak all friction 
disks in MOPAR® AS68RC ATF for at least two hours before assembly of clutch packs. 

1. Lubricate the output speed sensor o-ring with 
MOPAR® AS68RC ATF. 

2. Install the output speed sensor into the transmis
sion case. 

3. Tighten the bolt to 8 N·m (70 in.lbs.). 

4. Install the wiring connector onto the output speed 
sensor. 

5. Lower vehicle. 

6. Verity the transmission fluid level. Add MOPAR® 
AS68RC ATF as necessary. 

INPUT SPEED SENSOR 

8t95geaf 

OUTPUT SPEED SENSOR 

NOTE: Apply trans jell to all slide portions, rolling contacts surfaces, thrust surfaces etc. to prevent burnout 
during initial operation. Lubricate O-rings and O-ring seals with MOPAR® AS68RC ATF. Soak all friction 
disks in MOPAR® AS68RC ATF for at least two hours before assembly of clutch packs. 

1. Lubricate the output speed sensor a-ring with 
MOPAR® AS68RC ATF. 

2. Install the input speed sensor into the transmission 
case. 

3. Tighten the bolt to 8 N·m (70 in.lbs.). 

4. Install the electrical wiring connector onto the input 
speed sensor. 

5. Lower vehicle. 

6. Verify the transmission fluid level. Add MOPAR® 
AS68RC as necessary. 

1// 
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INPUT SPEED SENSOR 

81959f4f 
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TRANSMISSION RANGE SENSOR 

DESCRIP1-ION 

The transmission range sensor (1) is mounted exter
nally on the left side of the transmission case. 

OPERATION 

TRANSMISSION RANGE SENSOR 

1 - TRANSMISSION RANGE SENSOR 
2 - MANUAL SHIFT LEVER 
3 - CONTROL SHAFT NUTS 

819&1476 

The transmission range sensor prohibits the vehicle from starting in any gear other than park and neutral. 

REMOVAL 

NOTE: Be certain the transmission is in the park lock position. 
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1. Remove the shift cable from the manual shift lever 
(2). 

2. Disconnect the wire harness from the transmission 
range sensor. 

3. Remove the two nuts (3) from the control shaft. 

4. Pry open the tabs on the stake washer (5), remove 
the nut (3) and the stake washer (5). 

5. Remove the bolts (2). 

6. Remove the transmission range sensor (1) from 
the transmission control shaft (4). 

TRANSMISSION RANGE SENSOR 

1 - TRANSMISSION RANGE SENSOR 
2 - MANUAL SHIFT LEVER 
3 - CONTROL SHAFT NUTS 

B196d476 

J 
0' 

J o 9 A 
~ ~ ;~ 

/ <tv 

~~5'0 
81916658 

TRS REMOVAUINSTALLATION 

1 - TRANSMISSION RANGE 
SENSOR 
2 - BOLTS 
3 - NUT 

4 - CONTROL SHAFT 

5 - STAKE WASHER 
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INSTALLATION 
1. Install the transmission range sensor (3) onto the 

control shaft (5). 

2. Install the stake washer and the nut (4) and hand 
tighten. 

3. With the transmission in neutral install the align
ment tool 9983 (6) onto the control shaft (5) and 
into the alignment hole (1). 

4. Install the bolts (2). 

5. After aligning the transmission range sensor, 
tighten the bolts (2) 12.5 N·m (9 ft.lbs.) 

6. Remove the alignment tool 9983 (6) 

7. Tighten the control shaft nut to 7 N·m (62 in.lbs.) 

8. Bend the tabs on the stake washer and nut (4) in 
at least two places to lock in position. 

9. Install the manual shift lever (2) onto the control 
shaft. 

10. Install the inner nut (3) onto the control shaft. 
lighten the inner nut to 12.5 N·m (9 ft.lbs). 

11. Install the outer nut (3) onto the control shaft. 
While holding the inner nut, tighten the outer not 
to 12.5 N·m (9 tUbs) 

TRANSMISSION RANGE SENSOR 

1 - TRANSMISSION RANGE SENSOR 
2 - MANUAL SHIFT LEVER 
3 - CONTROL SHAFT NUTS 

8196dc6d 

8196d476 
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SWITCH· TOW/HAUL 

DESCRIPTION 
The tow/haul overdrive OFF (control) switch is located 
in the shift lever arm. The switch is a momentary con
tact device that signals the PCM to toggle current sta
tus of the overdrive function. 

OPERATION 

81244810 

At key-on, overdrive operation is allowed. Pressing the switch once enables Tow/Haul mode and the Tow/Haullamp 
will be illuminated. In Tow/Haul mode, 6th gear is disabled and 4-5 upshifts are delayed. Shifts into 5th gear are still 
allowed under steady cruise conditions. Closed throttle downshifts (for improved engine braking) may occur during 
steady braking maneuvers. Pressing the switch a second time enables 00 Off mode, where all 5th and 6th gear 
operation is inhibited. PreSSing the switch a third time restores normal operation. Normal operation is always the 
default at start-up; the switch must be pressed after each key start if Tow/Haul mode is desired. 

REMOVAL 
1. Using a plastic trim tool I remove the tow/haul over

drive off switch retainer (2) from the shift lever (1). 

812448d1 
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2. Pull the switch (2) outwards to release it from the 
connector in the lever (1). 

INSTALLATION 

NOTE: There is enough slack in the wire to pull out the connector from the lever. 

1. Pull the connector (2) out of the lever (1) just 
enough to grasp it. 

CAUTION: Be careful not to bend the pins on the 
towlhaul overdrive off switch. Use care when 
installing the switch, as it is not indexed, and can 
be accidentally installed incorrectly. 

2. Install the tow/haul overdrive off switch (3) into the 
connector (2). 

3. Push the tow/haul overdrive off switch (3) and wir
ing into the shift lever (1). 

4. Install the tow/haul overdrive off switch retainer 
onto the shift lever. 

812448Cb 

81244ade 
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RELAY·-rRANSMISSION CON-rROL 

DESCRIPTION 
The relay is supplied fused B+ voltage, energized by the TIPM, and is used to supply power to the TCM when the 
transmission is in normal operating mode. 

OPERA-nON 
The TIPM energizes the transmission control relay. When the relay is "off', no power is supplied to the TCM and the 
transmission will not operate. 
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TRANSFER CASE • ELECTRICAL DIAGNOSTICS 
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TRANSFER CASE - ELEC-rRICAL ·DIAGNOS-rICS 

DIAGNOSIS AND TESTING 
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C1401- TRANSFER CASE RANGE SELECT SWITCH CIRCUIT LOW 

10 

•• ITCH· 
TIlI.'IR 

CIIE 
IELECTOR 

I - - - - - - - - - - - - - - - - I •• ITCH. 
1 TRANSFER 1I1 ... E. 

CASE 1 ClSE 
1 POSITION IIELECT-OR 
1 MOOE SENSOR 

GROUND SElECT INPUT I .... _---------------5'( 3i Ii 
Z905 

20 
BK 

K971 
20 

BRMT 

K77 
20 

BRhn 

I 
.S203 

I 
K77 
20 

BRNH 

12 ca ,,1 •• 
1- MODE - - - - TRANSFER -I CLUSTER 

1 SElECT CASE I 
POSITION 

.a. GUt 1 SENSOR 1 
l _______ I~T_ J 

CLUSTER C3 CLUSTER C4 

For a complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
Transfer Case Range Select Switch voltage less than 0.1568 volts for 5 seconds 

Possible Causes 

(K77) 5 VOLT SELECTOR SWITCH SUPPLY CIRCUIT OPEN 

(K77) 5 VOLT SELECTOR SWITCH SUPPLY CIRCUIT SHORTED TO GROUND 

(K977) MODE SELECT CIRCUIT OPEN 

(K977) MODE SELECT CIRCUIT SHORT TO GROUND 

TRANSFER CASE SELECTOR SWITCH 

INSTRUMENT CLUSTER (GCN) 

Diagnostic Test 

1. TRANSFER CASE SWITCH VOLTAGE LESS THAN 0.2 VOLTS 

Ignition on, engine not running. 

With the scan tool under GGN, read the Transfer Case Switch voltage. 

Is the voltage less than 0.2 volts? 

Yes »Go To 2 

No »Go To 8 

2. 5 VOLT SELECTOR SWITCH SUPPLY CIRCUIT VOLTAGE LESS THAN 0.2 VOLTS 

Turn the ignition off to the lock position. 

Disconnect the Transfer Case Selector Switch harness connector. 

Ignition on, engine not running. 
Measure the voltage of the (K77) 5 Volt Selector Switch Supply circuit. 

Is the voltage less than 0.2 volts? 

Yes »Go To 3 

No »Go To 5 

10 

ewrrCH
TRANSI'1!R 

CASE 
IEU!CTOR 

JETC! 81651194 
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3. (K77) 5 VOLT SELECTOR SWITCH SUPPLY CIRCUIT OPEN 

Turn the ignition off to the lock position. 
Disconnect the Cluster C4 connector. 
Measure the resistance of the (K77) 5 Volt Selector Switch Supply cir
cuit between the Instrument Cluster C4 harness connector and the 
Transfer Case Selector Switch harness connector. 

Is the resistance greater than 5.0 ohms? 

Yes »Repair the (K77) 5 Volt Selector Switch Supply circuit for an 
open. 
Periorm the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONfTRANSAXLEfTRANSFER 
CASE - STANDARD PROCEDURE) 

No »Go To 4 

SWlTCH

TRANSFER 

CASE 

SELECTOR 
(ETC) 

4. (K77) 5 VOLT SELECTOR SWITCH SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (K77) 5 Volt Selector 
Switch Supply circuit. 

Is the resistance less than 5.0 ohms? 

Ves »Repair the (K77) 5 Volt Selector SWitch Supply circuit for a 

No 

short to ground. 
Perform the TRANSFER CASE VERIFICATiON TEST-VER 
1. (Refer to 21 - TRANSMISSIONfTRANSAXLEfTRANSFER 
CASE - STANDARD PROCEDURE) 

» Replace the Instrument Cluster in accordance with the Ser
vice Information. 
Perform the BODY VERIFICATION TEST-VER 1 (Refer to 8 

ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) and TRANSFER CASE VERI
FICATION TEST-VER 1 (Refer to 21 - TRANSMISSION! 
TRANSAXLEfTRANSFER CASE STANDARD 
PROCEDURE). 

SWlTCH

TRAN8I'£R 

SELECTOR 

(ETC) 

14 

16 

CLUSTERC4 

816511e1 

81651389 
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5. TRANSFER CASE SELECTOR SWITCH 

Turn the ignition off to the lock position. 

Connect a jumper wire between the (K77) 5 Volt Selector Switch Supply 
circuit and the (K977) Mode Select circuit in the Transfer Case Selector 
Switch harness connector. 

Ignition on, engine not running. 
With the scan tool in Data Display, read the Range Switch voltage. 

NOTE: The switch voltage should be approximately 5.0 volts ( :i: .05 
volts). 

Does the voltage display as described? 

Yes »Replace the Transfer Case Selector Switch in accordance 

No 

with the Service Information. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONfTRANSAXLEfTRANSFER 
CASE - STANDARD PROCEDURE) 

» Go To 6 

6. (K977) MODE SELECT CIRCUIT SHORT TO GROUND 

Disconnect the Cluster C3 connector. 
Measure the resistance between ground and the (K977) Mode Select 
circuit 

Is the resistance less than 5.0 ohms? 

Ves »Repair the (K977) Mode Select circuit for a short to ground. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONfTRANSAXLEfTRANSFER 
CASE - STANDARD PROCEDURE) 

No »Go To 7 

10 

5 

10 

SWITCH· 
TRANSFER 

SELI!CTOR 

(ETC) 

81651e08 

8165214c 
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7. (K977) MODE SELECT CIRCUIT OPEN 

Measure the resistance of the (K977) Mode Select circuit between the 
Cluster C3 harness connector and the Transfer Case Selector Switch 
harness connector. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (K977) Mode Select circuit for an open. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONfTRANSAXLEfTRANSFER 
CASE - STANDARD PROCEDURE) 

No »Replace the Instrument Cluster in accordance with the Ser-
vice Information. 
Perform the BODY VERIFICATION TEST-VER 1 (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) and TRANSFER CASE VERI
FICATION TEST-VER 1 (Refer to 21 - TRANSMISSION/ 
TRANSAXL~RANSFER CASE STANDARD 
PROCEDURE). 

8. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 

CLUSTERC3 

10 

SWlTCH

TRAN8'eR 
CASI 

SELECTOR 

(ETC) 

While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary_ 

12 

81652769 

Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONfTRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 

No »Test complete_ 
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C1402- TRANSFER CASE RANGE SELECT SWITCH CIRCUIT HIGH 

swnCH· 
JRIISFER 

ClSE 
SELECTOR 

r- - - - - - - - - - - - - - -- -ISWITCH. 

I TRANSfER TAAlIF!A 
CASE I CAIE 

I POSITION I SELECTOR 
MODE SENSOR 

~~O~ _____ ~lECT ____ 24PUT_1 

~y 

1905 
20 
BK 

3, 
K977 

20 
BRIWT 

1, 
K77 
20 

BRIWT 

I 
.1203 

I 
K71 
20 

BRiWT 

12 C. ,,1 .. 
I MoDE - - - - r'i;NSFER -I CLUSTER 

I SELECT CASE I 
POSITION 

... G2D1 I SENSOR I 
INPUT l _________ J 

CLUSTER C3 CLUSTER C4 

For a complete wiring diagram Refer to Section 8W 

"tilt .. 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
Transfer Case Range Select Switch voltage greater than 4.86 volts for 5 seconds 

Possible Causes 

(K77) 5 VOLT SELECTOR SWITCH SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(K977) MODE SELECT CIRCUIT SHORTED TO VOLTAGE 

(K977) MODE SELECT CIRCUIT OPEN 

(2905) TRANSFER CASE SELECTOR SWITCH GROUND CIRCUIT OPEN 

TRANSFER CASE SELECTOR SWITCH 

INSTRUMENT CLUSTER (CCN) 

Diagnostic Test 

1. TCASE SWITCH VOLTAGE ABOVE 4.8 VOLTS 

Ignition on, engine not running. 
With the scan tool under CCN, read the Transfer Case Switch voltage. 

Is the volage above 4.8 volts? 

Yes »Go To 2 

No »Go To 7 

2. (K77) 5 VOLT SELECTOR SWITCH SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off to the lock position. 
Disconnect the Transfer Case Selector Switch harness connector. 
Disconnect the Cluster C4 harness connector. 
Ignition on, engine not running. 

Measure the voltage of the (K77) 5 Volt Selector SWitch Supply circuit. 

Is there any voltage present? 

Yes »Repair the (K77) 5 Volt Selector Switch Supply circuit for a 

No 

short to voltage. 

Perform the TRANSFER CASE VERIFICATION TEST~VER 
1. (Refer to 21 ~ TRANSMISSIONITRANSAXLEfTRANSFER 
CASE - STANDARD PROCEDURE) 

» Go To 3 

10 

SWITCH· 
TltAHSFER 

CA!lE 

SELECTOR 

(ETC) 81651194 
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3. (K9n) MODE SELECT CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off to the lock position. 
Disconnect the Cluster C3 harness connector. 
Ignition on, engine not running. 
Measure the voltage of the (K977) Mode Select circuit. 

Is there any voltage present? 

Yes »Repair the (K977) Mode Select circuit for a short to voltage. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONfTRANSAXLEfTRANSFER 
CASE - STANDARD PROCEDURE) 

No »Go To 4 

4. TRANSFER CASE SELECTOR SWITCH 

Turn the ignition off to the lock position. 
Reconnect the Cluster C3 harness connector. 
Reconnect the Cluster C4 harness connector. 
Ignition on, engine not running. 
With the scan tool under CCNt read the Transfer Case Switch voltage. 

Is the voltage equal to 0.0 volts? 

Yes »Replace the Transfer Case Selector Switch. 

3 

~BLACK 

SWITCH. 

TRANaA!R 
CASE 81653379 

Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONfTRANS
AXLEfTRANSFER CASE - STANDARD PROCEDURE) 

No »Go To 5 
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5. (K9n) MODE SELECT CIRCUIT OPEN 

Turn the ignition off to the lock position. 
Measure the resistance of the (K977) Mode Select circuit between the 
Cluster C3 harness connector and the Transfer Case Selector Switch 
harness connector. 

Is the resistance above 5.0 ohms? 

Yes 

No 

» Repair the (K977) Mode Select circuit for an open. 
Perform the TRANSFER CASE VERIFICATION TEST-VER_ 
1. (Refer to 21 - TRANSMISSIONfTRANSAXLEITRANSFER 
CASE - STANDARD PROCEDURE) 

» Go To 6 

6. TRANSFER CASE SELECTOR SWITCH (Z905) GROUND CIRCUIT OPEN 

Measure the resistance between ground and the (Z905) Transfer Case 
Selector Switch ground circuit. 

Is the resistance above 5.0 ohms? 

Yes »Repair the Transfer Case Selector Switch (Z905) ground cir-

No 

cuit for an open. 
Perform the TRANSFER CASE VERI FICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONITRANSAXLEfTRANSFER 
CASE - STANDARD PROCEDURE) 

» Replace the Instrument Cluster in accordance with the Ser
vice Information. 
Perform the BODY VERIFICATION TEST-VER 1 (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) and TRANSFER CASE VERI
FICATION TEST-VER 1 (Refer to 21 - TRANSMISSION/ 
TRANSAXLEfTRANSFER CASE STANDARD 
PROCEDURE). 

CLU8TERC3 

10 

5 

SWITCH. 

TRANSFER 

CASE 

SELECTOR 
(ETC) 

SWITCH

TllAII8fEA 

CAllE 

8£LECTOA 

(ETC) 

12 

81652769 

81653560 



21 .. 2032 TRANSFER CASE· ELECTRICAL DIAGNOSTICS ----------- DR 

7. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONfTRANS
AXLEfTRANSFER CASE - STANDARD PROCEDURE) 

No »Test complete. 
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C1404· TRANSFER CASE RANGE POSITION SENSOR CIRCUIT LOW 

4.7l 

l3 / i C130 

r----------------------------~I~~ 
I I TOTALLY 

I I llfElRATED 
MODE MODE POWER 

I SENSOR SENSOR SENSOR t 
B A RETURN ..... ____________________________ ...J 

9 TC4 10 TC. 11 TC4 

11D3 0201 G18D 
20 20 20 

Yl/OR WTIDG VTIYL 

;--__ -/1'-_----:~ GAS 1 DIESEL JAS l'---_.:..:.:D,E:.:.::;SEl 

Ct32 4.7L A 5.7L 12jA 'C.32 ~.7l A 5.7L 9 11 'C132 

)0 J elll ) i '0111 I) + eno , ,rOtal 
v~--~~ v~--~/ 

A 5.7l 

I i :0111 
V 

'---~ ,-----" V / 

T103 
20 

YllOR 

J 
0281 

20 
WTIDG 

J 

0201 
18 

WTAlG 

J 
r MODE -I lEI lORa 

I SENSOR TRAI.,ER 
A I CAIE 

I __ .J P0811101 

G180 
20 

V1IYL 

J 
-----------------------------~ I MODE MODE SENSOR AaaEIILY· 

I 
SENSOR SENSOR RETURN t IHln 

B A 11010R/ 
I lODE 

I SElSOR 

I I~~ 
I nlE _____________________________ JETC/REETCI 

AIIEIBLY· 
SHIFT 10TOR/ 
10lESEIIOR 

(lPE PART l11E ETCIIE ErC, 

13 

10DULE· 
TDULLY 

IIlEGRATED 
POWER C4 

For a complete wiring diagram Refer to Section 8W 

21 - 2033 

.1_1 
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• When Monitored: 
Ignition on. Battery voltage between 9.0 and 16.0 volts . 

• Set Condition: 
The TIPM detects a short to ground on the Transfer Case Position Sensor Signal circuit for 2.0 seconds. 

Possible Causes 

(T103) 5 VOLT SUPPLY CIRCUIT OPEN 

(T103) 5 VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

(D201) MODE SENSOR A CIRCUIT SHORTED TO GROUND 

(0201) MODE SENSOR A CIRCUIT SHORTED TO (G180) SENSOR RETURN CIRCUIT 

SHIFT MOTOR/MODE SENSOR ASSEMBLY 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. DTC IS ACTIVE 

Start the engine and allow it to idle. 
Move the Transfer Case Selector Switch to each pOSition several times. 
With the scan tool, read the TIPM DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 8 

2. 5 VOLT SUPPLY CIRCUIT VOLTAGE BELOW 0.2 VOLTS 

Turn the ignition off to the lock position. 
Disconnect the Shift Motor/Mode Sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage of the (T103) 5-volt Supply circuit at the Shift 
Motor/Mode Sensor harness connector. 

Is the voltage below 0.2 volts? 

Yes »Go To 3 

No »Go To 5 

~y. 

ljHlFTMOTOIti 

IoIICID!UNIOIt 

IIIFE" PARr TIllE ETCIkE eTC) 81654f48 
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3. (T103) S-VOLT SUPPLY CIRCUIT OPEN 

Turn the ignition off to the lock position. 
Disconnect the TIPM C4 harness connector. 
Measure the resistance of the (T103) 5-volt supply circuit between the 
TIPM C4 harness connector and the Shift Motor/Mode Sensor harness 
connector. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T103) 5A volt supply circuit for an open. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONfTRANSAXLEfTRANSFER 
CASE - STANDARD PROCEDURE) 

No »Go To 4 

4. (T103) S-VOLT SUPPLY CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (T103) 5-volts supply 
circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T103) 5-volts supply circuit for a short to 

No 

ground. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONrrRANSAXLEfTRANSFER 
CASE - STANDARD PROCEDURE) 

» Replace the Totally Integrated Power Module in accordance 
with the Service Information. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSM I SSIONrrRANSAXLErrRANSFER 
CASE - STANDARD PROCEDURE) 

5. SHIFT MOTORIMODE SENSOR ASSEMBLY 

Connect the Shift Motor/Mode Sensor harness connector. 
Ignition on, engine not running. 

...... v. 
aHlFT IIOTORI 

IIOOI! IEItIOR 

"Oc:JOQ~ 5 

DKORAY ~" 
IIGDUU!. 9 
TOTAlJ..Y 

_TeO 
_0& 

(lU'E "ART TIME ETc.tIIi ETC) 

" ~~~~~ . 
TOTAlJ..Y 9 

_TeO 
_0& 

81655ad8 

81655c03 

Measure the voltage of the (T103) 5 Volt Supply circuit by backprobing the T-Case Position Sensor harness con
nector. 

Is the voltage above 4.5 volts? 

Yes »Replace the Shift Motor/Mode Sensor Assembly. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONfTRANS
AXLEfTRANSFER CASE - STANDARD PROCEDURE) 

No »Go To 6 
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6. (D201) MODE SENSOR A CIRCUIT SHORTED TO GROUND 

Turn the ignition off to the lock position. 
Disconnect the Shift Motor/Mode Sensor harness connector. 
Disconnect the TIPM C4 harness connector. 
Measure the resistance between ground and the (D201) Mode Sensor A 
circuit. 

Is the resistance below 5.0 ohms? 

Ves » Repair the (D201) Mode Sensor A circuit for a short to 
ground. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONITRANSAXLEITRANSFER 
CASE - STANDARD PROCEDURE) 

No » Go To 7 

" ~DDDDD • 

10 MQDUL,E. 

TOTAlLY 
_GRATID 

POWER Col 

7. (D201) MODE SENSOR A CIRCUIT SHORTED TO (GlaO) TIPM SENSOR RETURN CIRCUIT 

Measure the resistance between the (0201) Mode Sensor A circuit and 
the (GlaO) TIPM Sensor Return circuit in the TIPM C4 harness connec
tor. 

Is the resistance below 5.0 ohms? 

Ves »Repair the (D201) Mode Sensor A circuit for a short to the 

No 

(GlaO) TIPM Sensor Return circuit. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONITRANSAXLEITRANSFER 
CASE - STANDARD PROCEDURE) 

» Replace the Totally Integrated Power Module in accordance 
with the Service Information. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONITRANSAXLEITRANSFER 
CASE - STANDARD PROCEDURE) 

8. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Ves »Repair as necessary. 

81655d46 

81655d8d 

Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONITRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 

No »Test complete. 
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C1405- TRANSFER CASE RANGE POSITION SENSOR CIRCUIT HIGH 
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For a complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the ignition on. Battery voltage between 9.0 and 16.0 volts 

• Set Condition: 
The TIPM detects 5.0 volts on the Transfer Case Range Position Sensor Signal circuit for 2.0 seconds when 
voltage should not be present. 

Possible Causes 

(T103) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

(D201) MODE SENSOR A CIRCUIT SHORTED TO VOLTAGE 

(D201) MODE SENSOR A CIRCUIT OPEN 

(G180) TIPM SENSOR RETURN CIRCUIT OPEN 

SHIFT MOTOR/MODE SENSOR ASSEMBLY 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. DTC IS ACTIVE 

Start the engine and allow it to idle. 
Move the Transfer Case Selector Switch to each position several times. 
With the scan tool, read the TIPM DTCs. 

Is the status Active for this OTC? 

Yes »Go To 2 

No »Go To 7 

2. (T103) 5 VOLT SUPPLY CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off to the lock position. 
Disconnect the Shift Motor/Mode sensor harness connector. 
Ignition on, engine not running. 
Measure the voltage of the (T103) 5 Volt Supply circuit. 

Is the voltage above 5.5 volts? 

Yes »Repair the (T103) 5 Volt Supply circuit for a short to volt-
age. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONITRANSAXLEITRANSFER 
CASE - STANDARD PROCEDURE) 

No »Go To 3 

ASSIEIIIBL'f
SHIFT IIOTQRI 

IIIODE 8I!NSOfI. 

jlU'I! PART TlMI! ETCIRE ETC) 81654'48 
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3. (0201) MODE SENSOR A CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (0201) Mode Sensor A circuit. 

Is the voltage above 5.5 Yolts? 

Yes »Repair the (0201) Mode Sensor A circuit for a short to volt-
age. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONfTRANSAXLElTRANSFER 
CASE - STANDARD PROCEDURE) 

No »Go To 4 

4. SHIFT MOTORIMODE SENSOR ASSEMBLY 

Turn the ignition off to the lock position. 
Connect a jumper wire between the (G180) TIPM sensor return circuit 
and the (0201) Mode sensor A circuit at the Shift Motor/Mode sensor 
harness connector. 
Ignition on, engine not running. 

While moving the Transfer Case Selector Switch to each position. mea
sure the voltage of the (T103) 5 Volt Supply circuit by backprobing the 
T-Case Position Sensor harness connector. 

NOTE: Remove the jumper wire before continuing. 

Is the voltage below 0.2 volts? 

Yes »Replace the Shift Motor/Mode sensor assembly. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONITRANSAXLEfTRANSFER 
CASE - STANDARD PROCEDURE) 

No »Go To 5 

4 

8 

A.I8I: ..... V· 
&HIFT IIIOTORI 
MODEIl£QOR 
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5. (0201) MODE SENSOR A CIRCUIT OPEN 

Turn the ignition off to the lock position. 
Disconnect the TI PM C4 harness connector. 
Measure the resistance of the (D201) Mode Sensor A circuit between 
the Shift Motor/Mode sensor harness connector and the TIPM C4 har
ness connector. 

Is the resistance above 5.0 ohms? 

Ves »Repair the (D201) Mode Sensor A circuit for an open. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSION/TRANSAXLEITRANSFER 
CASE - STANDARD PROCEDURE) 

No »Go To 6 

6. (G180) TIPM SENSOR RETURN CIRCUIT OPEN 

Measure the resistance of the (G1BO) TIPM Sensor Return circuit 
between the Shift Motor/Mode sensor harness connector and the TIPM 
C4 connector. 

Is the resistance above 5.0 ohms? 

Ves »Repair the (G1BO) Sensor Return circuit for an open. 

No 

Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONITRANSAXLEITRANSFER 
CASE - STANDARD PROCEDURE) 

» Replace the TIPM in accordance with the Service informa
tion. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONITRANSAXLEITRANSFER 
CASE - STANDARD PROCEDURE) 

---y
SHPTMOTOAI 
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IR'! PART nlE ITCIIII! 1TC'j 
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7. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONfTRANS
AXLEfTRANSFER CASE - STANDARD PROCEDURE) 

No »Test complete. 
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C1407- TRANSFER CASE BRAKE CONTROL CIRCUIT LOW 

r - - - - - - - - - - - - - - - - - - - - - - - - 10DULE. 

I I TOTALLY 

I 
SHIFT SHIFT T·CASE IIIfEQRATED 

MOTOR MOTOR MOTOR I POWER 
I CONTROL CONTROl BRAKE 
L. ___ !. ________ A ________ ~NAL __ , 

3 Y 04 2 Y Cot 8 Y Cot 
Tl01 Tl02 

16 16 
DG Yl 

~l ~L 

1300 
16 

YLIGY 

~l 
I 6 1] 0132 ~ 11 1] C1a! 

01a1 17 t 0111 5 t 0131 

~ 

~~ 

~ 10
1
]0132 

28 t Ct30 1 t Ctat 

~ 

I 
I I 

T1Dl Tl02 
16 
DG 

J 
16 
Yl 

J 

~ 
I 

mo 
16 

YLIGY 

J 
r - - - - - - - - - - - - - - - - - - - - - - - - AIIEIILY 

I 
SHIFT SHIFT T·CASE I'HlfT· 

MOTOR MOTOR MOTOR 

I 
CONTROL CONTROL BRAKE IIOTOR/IOIE 

B A SIGNAL ,IEIISOR 
I PlFE PART 

I TIlE 
L. - - - - - - - - - - - - - - - - - - - - - - - - ETOIREETO) 

ASSEIILY· 
8Hln 1010RI 
lODE IEIIOR 

(lfE PART TilE El0JRE ETC, 

For a complete wiring diagram Refer to Section 8W 
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• When Monitored: 
With the ignition on and no system undervoltage or overvoltage condition present. 

• Set Condition: 
The Totally Integrated Power Module (TIPM) detects that the Transfer Case Brake circuit input is low when 
output is off. 

Possible Causes 

(T300) T-CASE MOTOR BRAKE CIRCUIT OPEN, 

(T300) T-CASE MOTOR BRAKE CIRCUIT SHORTED TO GROUND 

TRANSFER CASE MOTOR ASSEMBLY 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. DTC IS ACTIVE 

Start the engine and allow it to idle. 
Move the Transfer Case Selector Switch to each position several times. 
With the scan tool, read the TIPM DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 5 

2. (T300) TRANSFER CASE MOTOR BRAKE SIGNAL CIRCUIT SHORTED TO GROUND 

Turn the ignition off to the lock position. 
Disconnect the Shift Motor/Mode Sensor Assembly harness connector. 
Disconnect the TIPM C4 harness connector. 
Measure the resistance between ground and the (T300) Transfer Case 
Motor Brake Signal circuit. 

Is the resistance below 5.0 ohms? 

Yes ». Repair the (T300) Transfer Case Motor Brake Signal circ::uit 
for a short to ground. 

Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONITRANSAXLEITRANSFER 
CASE - STANDARD PROCEDURE) 

No »Go To 3 

13 [J[J[JCC~~ 5 
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3. (T300) TRANSFER CASE MOTOR BRAKE SIGNAL 

Reconnect the TIPM C4 harness connector. 
Ignition on, engine not running. 
While moving the Transfer Case Selector Switch to each position, use a 
12-volt test light connected to 12-volts, check the (T300) Transfer Case 
Motor Brake Signal circuit at the Shift Motor/Mode Sensor Assembly 
harness connector. 

NOTE: Compare the brightness to that of a direct connection to 
the battery. 

Does the test light illuminate brightly? 

Yes »Replace the Totally Integrated Power Module (TIPM) in 
accordance with the Service Information. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONITRANSAXLEITRANSFER 
CASE - STANDARD PROCEDURE) 

No »Go To 4 

4. (T300) TRANSFER CASE MOTOR BRAKE SIGNAL CIRCUIT OPEN 

Turn the ignition off to the lock position. 
Disconnect the TIPM C4 harness connector. 
Measure the resistance of the (T300) Transfer Case Motor Brake Signal 
circuit between the TIPM C4 harness connector and the Shift Motorl 
Mode Sensor Assembly harness connector. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T300) Transfer Case Motor Brake Signal circuit 

No 

for an open circuit or high resistance. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONITRANSAXLEITRANSFER 
CASE - STANDARD PROCEDURE) 

» Replace the Totally Integrated Power Module (TIPM) in 
accordance with the Service Information. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONITRANSAXLEITRANSFER 
CASE - STANDARD PROCEDURE) 

(RfE P/UlT lWE ETCIWE ETC) 81651656 

DKQRAY 

.. c ccc~cc • 

=; 8 8165f67d 

5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wigg'e test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONITRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 

No »Test complete. 
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C1408· TRANSFER CASE BRAKE CONTROL CIRCUIT HIGH 
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• When Monitored: " 
With the ignition on and no system undervoltage or overvoltage condition present. 

• Set Condition: 
The Totally Integrated Power Module (TIPM) detects voltage on the Transfer Case Brake circuit when the out
put is off. 

Possible Causes 

(T300) T-CASE MOTOR BRAKE CIRCUIT OPEN 

(T300) T-CASE MOTOR BRAKE CIRCUIT SHORTED TO POWER 

TRANSFER CASE MOTOR ASSEMBLY 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. CHECK IF THE DTC IS ACTIVE 

Start the engine and allow it to idle. 
Move the Transfer Case Selector Switch to each position several times. 
With the scan tool, read the TIPM DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 5 

2. (T300) TRANSFER CASE MOTOR BRAKE SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off to the tack position. 
Disconnect the Shift Motor/Mode Sensor Assembly harness connector. 
Disconnect the TIPM C4 harness connector. 
Measure the voltage of the (T300) Transfer Case Motor Brake Signal 
circuit. 

Is there any voltage present? 

Yes »Repair the (T300) Transfer Case Motor Brake Signal circuit 
for a short to voltage. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONITRANSAXLEITRANSFER 
CASE - STANDARD PROCEDURE) 

No »Go To 3 
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3. (T300) TRANSFER CASE MOTOR LOCK SIGNAL CIRCUIT SHORTED TO THE (A918) FUSED BATTERY 
SUPPLY CIRCUIT 

Measure the resistance between the (T300) Transfer Case Motor Brake 
Signal circuit and the (A918) Fused Battery Supply circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T300) Transfer Case Motor Brake Signal circuit. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONrrRANSAXlEITRANSFER 
CASE - STANDARD PROCEDURE) 

No »Go To 4 

4 

8 

A8SI!IIBl. y. 
8HIFT MOTOR/ 
MODI! 81NSOA. 

OK GRAY 

5 

(RFE PART 11ME! ETCIRE ETC) 8165tb2f 

4. TRANSFER CASE MOTOR BRAKE 

Turn the ignition off to the lock position. 
Reconnect the Shift Motor/Mode Sensor Assembly harness connector. 
Reconnect the TIPM C4 harness connector. 
Ignition on, engine not running. 
With the scan tool, clear TIPM DTCs. 
With the scan tool, select View DTCs. 

Does the DTC P140&-Transfer Case Brake Control Circuit High reset? 

Yes »Replace the Transfer Case Motor Assembly in accordance with the Service Information. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Reter to 21 - TRANSMISSIONITRANS
AXLErrRANSFER CASE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module (TIPM) in accordance with the Service Information. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONrrRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 

5. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or tor the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONfrRANS
AXLErrRANSFER CASE - STANDARD PROCEDURE) 

No »Test complete. 
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C140B- TRANSFER CASE MOTOR CONTROL CIRCUIT LOW 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 110DULE. 

I ,TOTALLY I SHIFT SHIFT T·CASE INTEGRATED 

I C~~i~~L ~~i~~l S~~~~R SENSOR ~~:~~ I POWER 
l __ 8 _______ ~ ______ ~ ___ ~ETURN __ ~~ ___ G~N£..I 

.llC4 2 YC4 9 i C4 l1 1C4 B i C4 liC4 

1101 Tl02 T103 G180 TJOO 2118 
16 16 20 20 20 16 
DG Yl YUOR VTNl YLIGY BKNL 

GAS l DIESEL I l 8153 i ,--- -... I .... GiG4 

,r------ ----.... G 1 80 

C131 33 ~t C130 4 It C131 20 
VTNL 

I 61~ Ci32 4.7L A 5.1L 5 C132 

~ ~ I 
~ 

,- -IODULE. 
I PO.ERTRAlfI 

I FUSED I CONTROL 

I~(~.J 

17 

13 * cno 8 * CUt 
~ 

28 C13i 

29 1 C1 

A918 
20 

RD 

I 
• S17. 
I 

n01 Tl02 T103 G180 1300 AgiO 
16 16 20 20 20 20 
DG YL YUOR VTNl YLiGY RO 

41 51 11 31 7 1 61 
r - SHIFT - - - - - - SHIFT - - - - - MODE - - - -SENSOR - r.CAsE - - - FUSED 1 ::~FETI'L Y· 

I MOTOR MOTOR SENSOR RETURN MOTOR B(+) IIOTORI 

I CONTROL CONTROL B MODE IIODE 
B A SIGNAL SENSOR 

I I (RfE P1RT 
I InlE 
L ______________________________ ....J ETCIRE ETC) 

AIIEIILY· 
SHIFT 1010R, 
lODE SEIISOR 

CRFE PlRT TilE !TCIAE ETC) 

For a complete wiring diagram Refer to Section 8W 

13 

10DULE· 
TOTALLY 

INTEGRATED 
POWER C4 

tUISUli 



DR -----------TRANSFER CASE· ELECTRICAL DIAGNOSTICS 21· 2049 

• When Monitored: 
Ignition on. Battery voltage between 9.0 and 16.0 volts . 

• Set Condition: 
Totally Integrated Power Module (TIPM) detects low voltage on the Transfer Case Motor Control circuit for a 
period of 0.5 seconds. 

Possible Causes 

(T1 01) SHIFT MOTOR CONTROL A CIRCUIT SHORTED TO GROUND 

(T102) SHIFT MOTOR CONTROL B CIRCUIT SHORTED TO GROUND 

(T101) SHIFT MOTOR CONTROL A CIRCUIT SHORTED TO THE (T102) SHIFT MOTOR CONTROL B CIRCUIT 

SHIFT MOTOR/MODE SENSOR ASSEMBLY 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. DTC IS ACTIVE 

Start the engine and allow it to idle. 
Move the Transfer Case Selector Switch to each position several times. 
With the scan tool, read the TIPM DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 9 

2. SHIFT MOTOR HARNESS CIRCUIT RESISTANCE 

Turn the ignition off to the lock position. 
Disconnect the TIPM C4 harness connector. 
Measure the resistance between the (T1 01) Shift Motor Control A circuit 
and the (T102) Shift Motor Control B circuit. 

Is the resistance between 40 and 100 ohms? 

Yes »Go To 8 

No »Go To 3 
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3. SHIFT MOTOR CIRCUIT RESISTANCE 

Disconnect the Shift Motor/Mode Sensor Assembly harness connector. 
Measure the resistance between the (T101) Shift Motor Control A circuit and the (T102) Shift Motor Control B circuit 
at the Shift Motor/Mode Sensor Assembly component side. 

Is the resistance between 40 and 100 ohms? 

Yes »Go To 4 

No »Go To 7 

4. (T1 01) SHIFT MOTOR CONTROL A CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (T1 01) Shift Motor 
Control A circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T1 01) Shift Motor Control A circuit for a short to 
ground. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSrONfTRANSAXLElTRANSFER 
CASE - STANDARD PROCEDURE) 

No »Go To 5 

5. (T102) SHIFT MOTOR CONTROL B CIRCUIT SHORTED TO GROUND 

Measure the resistance between ground and the (T102) Shift Motor 
Control B circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T102) Shift Motor Control B circuit for a short to 
ground. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONrrRANSAXLErrRANSFER 
CASE - STANDARD PROCEDURE) 

No »Go To 6 
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6. (T101) SHIFT MOTOR CONTROL A CIRCUIT SHORTED TO (T102) SHIFT MOTOR CONTROL B CIRCUIT 

Measure the resistance between (T1 01) Shift Motor Control A circuit 
and the (T102) Shift Motor Control B circuit at the at the TIPM C4 har
ness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T1 01) Shift Motor Control A circuit for a short to 
(T102) Shift Motor Control B circuit. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONfTRANSAXLErrRANSFER 
CASE - STANDARD PROCEDURE) 

No »Go To 8 

7. SHIFT MOTORIMODE SENSOR ASSEMBLY 

13 

MODULE· 

TOTALLY 

INTEGRATED 
POWERC4 81658098 

Using the wiring diagram/schematic as a guide, inspect all wiring and connectors that pertain to this circuit. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONfTRANS
AXLEfTRANSFER CASE - STANDARD PROCEDURE) 

No »Replace the Shift Motor/Mode Sensor assembly in accordance with the Service Information. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONfTRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 

8. TOTALLY INTEGRATED POWER MODULE (TIPM) 

Using the wiring diagram/schematic as a guide, inspect all wiring and connectors that pertain to this circuit. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONfTRANS
AXLEfTRANSFER CASE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module (TIPM) in accordance with the Service Information. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONfTRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 
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9. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONITRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 

No »Test complete. 
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C140C - TRANSFER CASE MOTOR CONTROL CIRCUIT HIGH 
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• When Monitored: 
Ignition on, battery voltage between 9.0 and 16.0 volts . 

• Set Condition: 
The TIPM detects 16.0 to 18.0 volts on the Transfer Case Motor Control Circuit for 2 seconds. 

Possible Causes 

(T1 01) SHIFT MOTOR CONTROL A CIRCUIT SHORTED TO VOLTAGE 

(T102) SHIFT MOTOR CONTROL B CIRCUIT SHORTED TO VOLTAGE 

(T101) SHIFT MOTOR CONTROL A CIRCUIT SHORTED TO (T102) SHIFT MOTOR CONTROL B CIRCUIT 

SHIFT MOTOR/MODE SENSOR ASSEMBLY 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1 . DTC IS ACTIVE 

Start the engine and allow it to idle. 
Move the Transfer Case Selector Switch to each pOSition several times. 
With the scan tool, read the TIPM DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 9 

2. SHIFT MOTOR HARNESS CIRCUIT RESISTANCE 

Turn the ignition off to the lock position. 
Disconnect the TIPM C4 harness connector. 
Measure the resistance between the (T1 01) Shift Motor Control A circuit 
and the (T102) Shift Motor Control B circuit. 

Is the resistance between 40 and 100 ohms? 

Yes »Go To 8 

No »Go To 3 

3. SHIFT MOTOR RESISTANCE 

Disconnect the Shift Motor/Mode Sensor Assembly harness connector. 

MOO4.IIb 
TOTALLY 

INTEGRATED 
POWERC4 81657e47 

Measure the resistance between the (T101) Shift Motor Control A circuit and the (T102) Shift Motor Control B circuit 
at the Shift Motor/Mode Sensor Assembly component side. 

Is the resistance between 40 and 100 ohms? 

Yes »Go To 4 

No »Go To 7 
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4 .. (T101) SHIFT MOTOR CONTROL A CIRCUIT SHORTED TO VOLTAGE 

Ignition ani engine not running. 
Measure the voltage of the (T1 01) Shift Motor Control A circuit at the 
TIPM C4 harness connector. 

Is there any voltage present? 

Yes »Repair the (T1 01) Shift Motor Control A circuit for a short to 
voltage. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONrrRANSAXLEffRANSFER 
CASE - STANDARD PROCEDURE) 

No »Go To 5 

5. (T102) SHIFT MOTOR CONTROL B CIRCUIT SHORTED TO VOLTAGE 

Measure the voltage of the (T102) Shift Motor Control B circuit at the 
TIPM C4 harness connector. 

Is there any voltage present? 

Yes »Repair the (T102) Shift Motor Control B circuit for a short to 
voltage. 

Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONrrRANSAXLEffRANSFER 
CASE - STANDARD PROCEDURE) 

No »Go To 6 

13 ceo c ceo C C 6 

8165822a 

13 CCOOCCCCC 

8165869c 
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6. (T1 01) SHIFT MOTOR CONTROL A CIRCUIT SHORTED TO (T102) SHIFT MOTOR CONTROL B CIRCUIT 

Measure the resistance between (T1 01) Shift Motor Control A circuit 
and the (T102) Shift Motor Control B circuit at the TIPM C4 harness 
connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (T1 01) Shift Motor Control A circuit for a short to 
(T102) Shift Motor Control B circuit. 

Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONITRANSAXLEITRANSFER 
CASE - STANDARD PROCEDURE) 

No »Go To 8 

7. SHIFT MOTOR/MODE SENSOR ASSEMBLY 

13 D DOC Cl D D 0 0 

MODUlE· 
TOTALlY 

IN1l!OAATED 
POW1!RCoI 81658098 

Using the wiring diagram/schematic as a guide, inspect all wiring and connectors that pertain to this circuit. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONITRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 

No »Replace the Shift Motor/Mode Sensor Assembly in accordance with the Service Information. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 TRANSMISSIONITRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 

8. TOTALLY INTEGRATED POWER MODULE (TIPM) 

Using the wiring diagram/schematic as a guide, inspect all wiring and connectors that pertain to this circuit. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAUELECTRONIC 
CONTROL MODULESITRANSFER CASE CONTROL MODULE - DIAGNOSIS AND TESTING) 

No »Replace the Totally Integrated Power Module (TIPM) in accordance with the Service Information. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONITRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 
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9. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Ves »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONITRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 

No »Test complete. 
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C140D - TRANSFER CASE MOTOR CONTROL CIRCUIT OPEN 
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• When Monitored: 
Ignition on, battery voltage between 9.0 and 16.0 volts. 

• Set Condition: 
The TIPM detects no voltage on the Transfer Case Motor Control circuit for a period greater than 2 seconds, 
when voltage should be present. . 

Possible Causes 

(T101) SHIFT MOTOR CONTROL A CIRCUIT OPEN 

(T102) SHIFT MOTOR CONTROL B CIRCUIT OPEN 

SHIFT MOTOR/MODE SENSOR ASSEMBLY 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. DTC IS ACTIVE 

Start the engine and allow it to idle. 
Move the Transfer Case Selector Switch to each position several times. 
With the scan tool, read the TIPM DTCs. 

Is the status Active for this DTC? 

Ves »Go To 2 

No »Go To 8 

2. SHIFT MOTOR HARNESS CIRCUIT RESISTANCE 

Turn the ignition off to the lock position. 
Remove the TIPM C4 harness connector. 
Measure the resistance between the (T1 01) Shift Motor Control A circuit 
and the (T102) Shift Motor Control B circuit. 

Is the resistance between 40 and 100 ohms? 

Ves »Go To 7 

No »Go To 3 

3. SHIFT MOTOR CIRCUIT RESISTANCE 

Disconnect the Shift Motor/Mode Sensor Assembly harness connector. 

13 1:1 1:1 1:1 1:1 C 1:1 1:1 D D 

81657847 

Measure the resistance between the (T1 01) Shift Motor Control A circuit and the (T102) Shift Motor Control B circuit 
at the Shift Motor/Mode Sensor Assembly component side. 

Is the resistance between 40 and 100 ohms? 

Ves »Go To 4 

No »Go To 6 
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4. (T101) SHIFT MOTOR CONTROL A CIRCUIT OPEN 

Measure the resistance of the (T1 01) Shift Motor Control A circuit 
between the Shift Motor/Mode Sensor Assembly harness connector and 
the TI PM C4 harness connector. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T1 01) Shift Motor Control A circuit for an open. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONITRANSAXLEITRANSFER 
CASE - STANDARD PROCEDURE) 

No »Go To 5 

5. (T102) SHIFT MOTOR CONTROL B CIRCUIT OPEN 

Measure the resistance of the (T102) Shift Motor Control B circuit 
between the Shift Motor/Mode Sensor Assembly harness connector and 
the TI PM C4 harness connector. 

Is the resistance above 5.0 ohms? 

Yes »Repair the (T102) Shift Motor Control B circuit for an open. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONrrRANSAXLElTRANSFER 
CASE - STANDARD PROCEDURE) 

No »Go To 7 

6. SHIFT MOTOR/MODE SENSOR ASSEMBLY 

_MIILY-

1III1n IIIOTORI 
1Il001l1\li10111 

(RfE PART 'll1E ~!Te) 

816587ef 

13 DOOOODDDD 5 

8165886b 

Using the wiring diagram/schematic as a guide, inspect all wiring and connectors that pertain to this circuit. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONITRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 

No »Replace the Shift Motor/Mode Sensor Assembly in accordance with the Service Information. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONrrRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 
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7. TOTALLY INTEGRATED POWER MODULE (TIPM) 

Using the wiring diagram/schematic as a guide, inspect all wiring and connectors that pertain to this circuit. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONffRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module (TIPM) in accordance with the Service Information. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONffRANS
AXLEffRANSFER CASE - STANDARD PROCEDURE) 

8. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring diagram/schematic as a guide, inspect the wiring and connectors. 
While monitoring the scan tool data relative to this circuit, wiggle test the wiring and connectors. 
Look for the data to change or for the DTC to reset during the wiggle test. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONITRANS· 
AXLEffRANSFER CASE - STANDARD PROCEDURE) 

No »Test complete. 



21 . 2062 TRANSFER CASE· ELECTRICAL DIAGNOSTICS ----------- DR 

C1464-FRONT AXLE DISCONNECT CONTROL CIRCUIT LOW 
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• When Monitored: , 
The ignition on, with the T-Case Switch in a 4W/LO position . 

• Set Condition: 
The TIPM detects the Front Axle Lock Control circuit is shorted low. 

Possible Causes 

(G304) FRONT AXLE LOCK CONTROL CIRCUIT SHORTED TO GROUND 

FRONT AXLE DISCONNECT (FAD) MODULE 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. ACTIVE DTC 

CAUTION: Before removing the TIPM harness connectors, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
Ignition an, engine not running. 
With the scan tool I read the TIPM DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 6 

2. (G304) FRONT AXLE LOCK CONTROL CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the FAD harness connector. 
Ignition on, engine not running. 
With the scan tool, actuate the Front Axle Lock Control in the TIPM. 
Using a 12-volt test light connected to 12-volts, check the (G304) Front Axle Lock Control circuit in the FAD harness 
connector. 

Does the test light illuminate brightly? 

Yes »Go To 5 

No »Go To 3 
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3. (G304) FRONT AXLE LOCK CONTROL CIRCUIT SHORTED TO GROUND 

Turn the ignition off to the lock position. 
Disconnect the TIPM C2 harness connector. rg Measure the resistance between ground and the (G304) Front Axle 
Lock Control circuit. 

Is the resistance below 5.0 ohms? 

Yes » Repair the (G304) Front Axle Lock Control circuit for a short 
to ground. 
Perform the TRANSFER CASE VERIFICATIQN TEST-VER 
1. (Refer to 21 - TRANSMISSIONITRANSAXLEITRANSFER 
CASE - STANDARD PROCEDURE) 

No » Go To 4 4 

13 

4. TOTALLY INTEGRATED POWER MODULE (TIPM) 
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INTEGRATED 

POWERC2 
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816c469d 

Using the wiring diagram/schematic as a guide, inspect all wiring and connectors that pertain to this circuit. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONITRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module (TIPM) in accordance with the Service Information. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONITRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 

5. FRONT AXLE DISCONNECT (FAD) MODULE 

Using the wiring diagram/schematic as a guide, inspect all wiring and connectors that pertain to this circuit. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONITRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 

No »Replace the Front Axle Disconnect (FAD) Module in accordance with the Service Information. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONfTRANS
AXLEfTRANSFER CASE - STANDARD PROCEDURE) 
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6. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST·VER 1. (Refer to 21 ~ TRANSMISSIONfTRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 

No »Test Complete. 
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C1465-FRONT AXLE DISCONNECT CONTROL CIRCUIT HIGH 
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• When Monitored: 
The ignition on and the T-Case Switch in the 4W/LO position . 

• Set Condition: 
The TIPM detects the Front Axle Lock Control circuit is shorted high. 

Possible Causes 

(G304) FRONT AXLE LOCK CONTROL CIRCUIT SHORTED TO VOLTAGE 

FRONT AXLE DISCONNECT (FAD) MODULE 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. ACTIVE DTC 

CAUTION: Before removing the TIPM harness connectors, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
Ignition on, engine not running. 
With the scan tool, read the TIPM DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 6 

2. (G304) FRONT AXLE LOCK CONTROL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off to the lock position. 
Disconnect the TIPM C2 harness connector. 
Disconnect the FAD harness connector. 
Ignition on, engine not running. 
Measure the voltage between ground and the (G304) Front Axle Lock 
Control circuit. 

Does the voltmeter indicate voltage present? 

Yes »Repair the short to voltage in the (G304) Front Axle Lock 

No 

Control circuit. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONfTRANSAXLEfTRANSFER 
CASE - STANDARD PROCEDURE) 

» Go To 3 
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3. FRONT AXLE DISCONNECT (FAD) MODULE SHORTED TO VOLTAGE 

Turn the ignition off to the lock position. 
Connect the FAD harness connector. 
Ignition on, engine not running. 
Measure the voltage between ground and the (G304) Front Axle Lock 
Control circuit. 

Does the voltmeter indicate any voltage present? 

Yes »Go To 5 

No »Go To 4 

4 

13 

9 

MODULE

TOTALLY 

INTEGRATED 

POWERC2 

5 

816cca2a 

4. TOTALLY INTEGRATED POWER MODULE (TIPM) 

Using the wiring diagram/schematic as a guide, inspect all wiring and connectors that pertain to this circuit. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONfTRANS
AXLEfTRANSFER CASE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module (TIPM) in accordance with the Service Information. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONfTRANS
AXLEfTRANSFER CASE - STANDARD PROCEDURE) 

5. FRONT AXLE DISCONNECT (FAD) MODULE 

Using the wiring diagram/schematic as a guide, inspect all wiring and connectors that pertain to this circuit. 

Were any problems found? 

Yes »Repair as necessary. 

Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONfTRANS
AXLEffRANSFER CASE - STANDARD PROCEDURE) 

No »Replace the Front Axle Disconnect (FAD) Module in accordance with the Service Information. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONffRANS
AXLEfTRANSFER CASE - STANDARD PROCEDURE) 
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6. INTERMITIENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Ves »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONrrRANS
AXLEfTRANSFER CASE - STANDARD PROCEDURE) 

No »Test Complete. 
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• When Monitored: 
The ignition on, with the T-Case SWitch in 4W/LO position. 

• Set Condition: 
The TIPM detects the Front Axle Lock Signat circuit is shorted low. 

Possible Causes 

(ASSO) FUSED B+ CIRCUIT OPEN 

(G303) FRONT AXLE LOCK SIGNAL CIRCUIT OPEN 

(G304) FRONT AXLE LOCK CONTROL CIRCUIT OPEN 

FRONT AXLE DISCONNECT (FAD) MODULE 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. ACTIVE DTC 

CAUTION: Before removing the TIPM harness connectors, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result In the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
Ignition on, engine not running. 
With the scan tool, read the TIPM DTCs. 

Is the DTC currently active? 

Ves »Go To 2 

No »Go To 9 

2. (ASSO) FUSED B+ OPEN 

Turn the ignition off to the lock position. 
Disconnect the FAD harness connector. 
Ignition on, engine not running. 
With the scan tool, actuate the Front Axle Lock in the TIPM. 
Using a 12-volt test light connected to ground, check the (ABBO) Front 
Axle Lock Signal circuit in the FAD harness connector. 

NOTE: The test light must illuminate brightly. Compare the bright
ness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Ves »Go To 3 

No »Repair the (ABBO) Fused B+ circuit for an open. 
Perlorm the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONrrRANSAXLElTRANSFER 
CASE - STANDARD PROCEDURE) 
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3. (G304) FRONT AXLE LOCK CONTROL CIRCUIT 

Using a 12-volt test light, jump across from the (AB80) Fused B+ circuit 
and the G304 Front Axle Lock Control circuit in the FAD harness con
nector. 
With the scan tool, actuate the Front Axle Lock in the TIPM. 

Does the test light illuminate brightly and flash on and off? 

Ves »Go To 4 

No »Go To 6 

4. (G303) FRONT AXLE LOCK SIGNAL CIRCUIT 

Turn the ignition off to the lock position. 
Reconnect the FAD harness connector. 
Using a 12-volt test light connected to ground, backprobe the (G303) 
Front Axle Lock Signal circuit in the TIPM C4 harness connector. 
I gnition on I engine not running. 
With the scan tool, actuate the Front Axle 'Lock in the TIPM. 

Does the test light illuminate brightly? 

Yes »Go To 8 

No »Go To 5 
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5. (G303) FRONT AXLE SIGNAL CIRCUIT OPEN 

Turn the ignition off to the lock position. 
Disconnect the FAD harness connector. 
Disconnect the TIPM C4 harness connector. 
Measure the resistance of the (G303) Front Axle Lock Signal circuit 
from the TIPM C4 harness connector to the FAD harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the (G303) Front Axle Lock Signal for an open. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONrrRANSAXLEfTRANSFER 
CASE - STANDARD PROCEDURE) 

6. (G304) FRONT AXLE SIGNAL CIRCUIT OPEN 

Turn the ignition off to the lock position. 
Disconnect the TIPM C2 harness connector. 
Measure the resistance between the (G304) Front Axle Lock Signal cir
cuit from the TIPM C2 harness connector and the FAD harness connec
tor. 

Is the resistance below 5.0 ohms? 

Yes 

No 
» Go To 8 

» Repair the (G304) Front Axle Lock Control for an open. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONrrRANSAXLErrRANSFER 
CASE - STANDARD PROCEDURE) 
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7. FRONT AXLE DISCONNECT (FAD) MODULE 

Using the wiring diagram/schematic as a guide, inspect all wiring and connectors that pertain to this circuit. 

Were any problems found? 

Yes »Repair as necessary. 

Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONITRANS
AXLEITRANSFER CASE· STANDARD PROCEDURE) 

No »Replace the Front Axle Disconnect (FAD) Module tn accordance with the Service Information. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 • TRANSMISSfONITRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 

8. TOTALLY INTEGRATED POWER MODULE (TIPM) 

Using the wiring diagram/schematic as a guide, inspect all wiring and connectors that pertain to this circuit. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMtSSIONITRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module (TJPM) in accordance with the Service Information. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONITRANS
AXLEITRANSFER CASE· STANDARD PROCEDURE) 

9. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool. monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST·VER 1. (Refer to 21 - TRANSMISSIONrrRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 

No »Test Complete. 
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C1469-FRONT AXLE DISCONNECT RETURN CONTROL CIRCUIT HIGH 
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• When Monitored: 
The ignition on, T-Case Switch in 4W/LO position . 

• Set Condition: 
The TIPM detects the Front Axle Lock Signal circuit is shorted low. 

Possible Causes 

(G303) FRONT AXLE LOCK CONTROL CIRCUIT SHORTED TO VOLTAGE 

(G304) FRONT AXLE LOCK CONTROL CIRCUIT SHORTED TO GROUND 

FRONT AXLE DISCONNECT (FAD) MODULE 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. ACTIVE DTC 

CAUTION: Before removing the TIPM harness connectors, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not 'orce the assist arm when releasing or installing the harness con
nector. 
Ignition on, engine not running. 
With the scan tool, select View OTCs. 

Is the status Active for this OTC? 

Yes »Go To 3 

No »Go To 7 

2. (G303) FRONT AXLE LOCK SIGNAL CIRCUIT SHORTED TO VOLTAGE 

Turn the ignition off to the lock position. 
Disconnect the TIPM C4 harness connector. 
Disconnect the FAD harness connector. 
Ignition on, engine not running. 
Measure the voltage of the (G303) Front Axle Lock Signal circuit. 

Is there any vortage present? 

Yes »Repair the (G303) Front Axle Lock Signal circuit for a short 
to voltage. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONITRANSAXLErrRANSFER 
CASE - STANDARD PROCEDURE) 

No »Go To 3 
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3. (G304) FRONT AXLE LOCK CONTROL CIRCUIT 

Turn the ignition off to the lock position. 
Disconnect the TIPM C2 harness connector. 
Ignition on, engine not running. 
With the scan tool, actuate the TIPM. 
Using a 12-volt test light connected to 12-volts, check the (G304) Front 
Axle Lock Control circuit in the FAD harness connector. 

Does the test light turn on and off? 

Yes »Go To 6 

No »Go To 4 

~ 
... I/::: 

I I 

B+ 

4. (G304) FRONT AXLE LOCK CONTROL CIRCUIT SHORTED TO GROUND 

Turn the ignition off to the lock position. 
Measure the resistance between ground and the (G304) Front Axle 
Lock Control circuit in the TIPM C2 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (G304) Front Axle Lock Control circuit for a short 
to ground. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONrrRANSAXLEffRANSFER 
CASE - STANDARD PROCEDURE) 
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5. TOTALLY INTEGRATED POWER MODULE (TIPM) 

Using the wiring diagram/schematic as a guide, inspect all wiring and connectors that pertain to this circuit. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONfTRANS
AXLEfTRANSFER CASE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module (TIPM) in accordance with the Service Information. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONfTRANS
AXLEfTRANSFER CASE - STANDARD PROCEDURE) 

6. FRONT AXLE DISCONNECT (FAD) MODULE 

Using the wiring diagram/schematic as a guides inspect all wiring and connectors that pertain to this circuit. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONfTRANS
AXLEfTRANSFER CASE - STANDARD PROCEDURE) 

No »Replace the Front Axle Disconnect (FAD) Module in accordance with the Service Information. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONfTRANS· 
AXLEITRANSFER CASE - STANDARD PROCEDURE) 

7" INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONfTRANS
AXLEfTRANSFER CASE - STANDARD PROCEDURE) 

No »Test Complete. 
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• When Monitored: 
The ignition on. T-Case Switch in 4W/LO position . 

• Set Condition: 
The TIPM detects that the Front Axle Lock Signal circuit is shorted low. 

Possible Causes 

(ABBO) FUSED B+ CIRCUIT OPEN 

(G303) FRONT AXLE LOCK SIGNAL CIRCUIT OPEN 

(G304) FRONT AXLE LOCK CONTROL CIRCUIT OPEN 

FRONT AXLE DISCONNECT (FAD) MODULE 

TOTALLY INTEGRATED POWER MODULE (TIPM) 

Diagnostic Test 

1. ACTIVE DTC 

CAUTION: Before removing the TIPM harness connectors, clean the connector and locking cam area of dirt 
and debris. Failure to do so can result in the connector being jammed or damage to the locking cams on 
the harness connector or module. Do not force the assist arm when releasing or installing the harness con
nector. 
Ignition on, engine not running. 
With the scan tool, read the TIPM DTCs. 

Is the status Active for this DTC? 

Yes »Go To 2 

No »Go To 9 

2. FUSED B+ OPEN 

Turn the ignition off to the lock position. 
Disconnect the FAD harness connector. 
Ignition on, engine not running. 
With the scan tool, actuate the Front Axle Lock Signal in the TIPM. 
Using a 12-volt test light connected to ground, check the (AB80) Front 
Axle Lock Signal circuit in the FAD harness connector. 

Does the test light illuminate brightly? 

Yes »Go To 3 

No »Repair the (A8BO) Fused B+ circuit for an open. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONfTRANSAXLElTRANSFER 
CASE - STANDARD PROCEDURE) 
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3. (G304) FRONT AXLE LOCK CONTROL CIRCUIT 

Using a 12-volt test light, jump across from the (A8BO) Fused B+ circuit 
and the G304 Front Axle Lock Control circuit in the FAD harness con
nector. 
With the scan tool, actuate the Front Axle Lock in the TIPM. 

Does the test light illuminate brightly and flash on and off? 

Yes »Go To 4 

No »Go To 6 

4. (G303) FRONT AXLE LOCK SIGNAL CIRCUIT 

Turn the ignition off to the lock position. 

Connect the FAD harness connector. 

USing a 12-volt test light connected to ground, backprobe the (G303) 
Front Axle Lock Signal circuit in the TIPM C4 harness connector. 

Ignition on, engine not running. 

With the scan tool, actuate the Front Axle Lock in the TIPM. 

Does the test light illuminate brightly? 

Yes »Go To 8 

No »Go To 5 
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5. (G303) FRONT AXLE SIGNAL CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the FAD harness connector. 
Disconnect the TIPM C4 harness connector. 
Measure the resistance of the (G303) Front Axle Lock Signal circuit 
from the TIPM C4 harness connector to the FAD harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 7 

No »Repair the (G303) Front Axle Lock Signal for an open. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONrrRANSAXLEfTRANSFER 
CASE - STANDARD PROCEDURE) 

6. (G304) FRONT AXLE SIGNAL CIRCUIT OPEN 

Turn the ignition off to the lock position. 
Disconnect the TIPM C2 harness connector. 
Measure the resistance of the (G304) Front Axle Lock Signal circuit 
from the TI PM C2 harness connector to the FAD harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 8 

No » Repair the (G304) Front Axle Lock Control for an open. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 
1. (Refer to 21 - TRANSMISSIONrrRANSAXLErrRANSFER 
CASE - STANDARD PROCEDURE) 
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7. FRONT AXLE DISCONNECT (FAD) MODULE 

Using the wiring diagram/schematic as a guide, inspect all wiring and connectors that pertain to this circuit. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONITRANS· 
AXLEITRANSFER CASE ~ STANDARD PROCEDURE) 

No »Replace the Front Axle Disconnect (FAD) Module in accordance with the Service Information. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONfTRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 

8. TOTALLY INTEGRATED POWER MODULE (TIPM) 

Using the wiring diagram/schematic as a guide, inspect aU wiring and connectors that pertain to this circuit. 

Were any problems found? 

Yes »Repair as necessary. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONITRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 

No »Replace the Totally Integrated Power Module (TIPM) in accordance with the Service Information. 
Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONITRANS
AXLEITRANSFER CASE - STANDARD PROCEDURE) 

9. INTERMITTENT WIRING AND CONNECTORS 

The conditions necessary to set this DTC are not present at this time. 
Using the schematics as a guide, inspect the wiring and connectors specific to this circuit. 
Wiggle test the wiring harness and connectors while checking for shorted and open circuits. 
Using the scan tool, monitor the data related to this circuit while performing the wiggle test. Look for the data to 
change or for the DTC to reset. 

Were there any problems found? 

Yes »Repair as necessary. 

Perform the TRANSFER CASE VERIFICATION TEST-VER 1. (Refer to 21 - TRANSMISSIONITRANS· 
AXLEITRANSFER CASE - STANDARD PROCEDURE) 

No »Test Complete. 
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• When Monitored: 
With the ignition on and no system undervoltage or overvoltage condition present. 

• Set Condition: 
The Cluster detects low voltage on the (G9S) Neutral Indicator Control Circuit when output is off. 

Possible Causes 

(G9S) NEUTRAL INDICATOR CIRCUIT OPEN 

(G9S) NEUTRAL INDICATOR CIRCUIT SHORTED TO GROUND 

TRANSFER CASE SWITCH 

INSTRUMENT CLUSTER (CCN) 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
With the scan tool, record and erase DTCs. 
Turn the ignition off, wait 30 seconds then turn the ignition on. 
Shift the Transfer Case into neutral. 
With the scan tool, read DTCs. 

Does the scan tool display: C230A-NEUTRAL INDICATOR CONTROL CIRCUIT LOW? 

Yes »Go To 2 

No »The condition that caused this code to set is not present at this time. Using the wiring diagram as a 
guide, inspect the wiring and connectors for an intermittent condition. Operate the system several times 
and recheck for active DTCs. 

Perform the BODY VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE) 

2. (G95) 4WD NEUTRAL INDICATOR CIRCUIT RESISTANCE TO GROUND 

Turn the ignition off. 
Disconnect the Cluster C1 connector. 

Measure the resistance between ground and the (G95) Neutral Indicator 
circuit. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No »Go To 4 

CLUSTERC1 
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3. (G95) NEUTRAL INDICATOR CIRCUIT SHORT TO GROUND 

Disconnect the Transfer Case Switch harness connector. 

Measure the resistance between ground and the (G95) Neutral Indicator 
circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (G95) Neutral Indicator circuit for a short to 
ground. 

Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Replace the Transfer Case Switch in accordance with the 
Service infonnation. 

Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

4. (G95) NEUTRAL INDICATOR CIRCUIT OPEN 

Disconnect the Transfer Case Switch harness connector. 

Measure the resistance of the (G95) Neutral Indicator circuit between 
the Transfer Case Switch hamess connector and the Cluster C1 har
ness connector. 

Is the resistance above 5.0 ohms? 

Ves »Repair the open (G95) Neutral Indicator circuit for an open. 

No 

Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES' -
STANDARD PROCEDURE) 

» Replace the Cluster in accordance with the Service informa
tion. 

Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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• When Monitored: 
With the ignition on and no system undervoltage or overvoltage condition present. 

• Set Condition: 
The Cluster detects high voltage on the Neutral Indicator Control Circuit when output is on. 

Possible Causes 

(G95) NEUTRAL INDICATOR CIRCUIT OPEN 

(G95) NEUTRAL INDICATOR CIRCUIT SHORTED TO GROUND 

(G95) NEUTRAL INDICATOR CIRCUIT SHORTED TO VOLTAGE 

TRANSFER CASE SWITCH 

INSTRUMENT CLUSTER (CCN) 

Diagnostic Test 

1 . TEST FOR INTERMITTENT CONDITION 

Turn the ignition on. 
With the scan tool, record and erase DTCs. 
Turn the ignition off, wait 30 seconds then turn the ignition on. 
Shift the Transfer Case into neutral. 
With the scan tool, read DTCs. 

Does the scan tool display: C230B-NEUTRAL INDICATOR CONTROL CIRCUIT HIGH? 

Yes »Go To 2 

No »The condition that caused this code to set 'IS not present at this time. Using the w'lring diagram as a 
guide, inspect the wiring and connectors for an intermittent condition. Operate the system several times 
and recheck for active DTCs. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES· STANDARD PROCEDURE) 

2. NEUTRAL INDICATOR CIRCUIT VOLTAGE 

Turn the ignition off. 
Disconnect the Cluster C1 harness connector. 
Turn the ignition on. 
Measure the voltage of the (G95) Neutral Indicator circuit. 

Is there any voltage present? 

Yes »Replace the Cluster in accordance with the service informa-
tion. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 3 
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3. (G9S) 4WD NEUTRAL INDICATOR CIRCUIT SHORT TO GROUND 

Turn the ignition off. 
Disconnect the Transfer Case Switch harness connector. 
Measure the resistance of the (G95) Neutral Indicator circuit to ground. 

Is the resistance below 10K ohms? 

Yes »Repair the (G95) Neutral Indicator circuit for a short to 
ground. 
Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

No »Go To 4 

4. (G95) 4WD NEUTRAL INDICATOR CIRCUIT OPEN 

Measure the resistance of the (G95) Neutral Indicator Control circuit 
between the Transfer Case Switch harness connector and the Cluster 
C1 harness connector. 

Is the resistance above 5.0 ohms? 

Yes »Repair the open (G95) Neutral Indicator circuit for an open. 

No 

Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 

» Replace the Transfer Case Switch in accordance with the 
Service information. 

Perform the BODY VERIFICATION TEST-VER 1. (Refer to 
8 - ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE) 
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STANDARD PROCEDURE 

TRANSFER CASE VERIFICATION TEST 

1 . 
Disconnect all jumper wires and reconnect all previously disconnected components and connectors. 
With the scan tool, select clear Stored DTCs. 
Make sure that all accessories are turned off and that the battery is fully charged. 
Test drive the vehicle in each Transfer Case range and verify proper operation in each range. 

• To select or deselect 2WD, AWD or 4HI model vehicle speed must be below 88 Kmh (55 mph) with all wheels 
at vehicle speed. 

• Shifts will not take place with a wheel speed difference of greater than 21 Kmh (13 mph) between the front 
and rear wheels. 

• To select or deselect 4LO (if equipped), vehicle speed must be below 5 Kmh (3 mph) with the ignition ON and 
the transmission in neutral (auto trans) or the clutch pedal pressed (man trans). 

• To select or deselect Transfer Case Neutral, vehicle speed must be 0 Kmh (0 mph) with the ignition ON, 
engine OFF, the brake pedal applied, and the transmission in neutral (auto trans) or the clutch pedal pressed 
(man trans). Press the Neutral button (if equipped) on the Transfer Case Selector Switch until the Neutral Indi
cator is illuminated. 

• 
WARNING: Apply the parking brake. The vehicle may roll with the Transter Case in neutral. 

• To verify that the Transfer Case is in Neutral, shift the automatic transmission into reverse and release the 
brake pedal for three seconds or shift the manual transmission into gear and slowly release the clutch pedal. 
There should be no vehicle movement i1 the Transfer Case is in Neutral. 

With the scan tool, select View DTCs in the Totally Integrated Power Module (TIPM) and in the Instrument Cluster 
(CCN). 

Are there any DTCs present in the Totally Integrated Power Module (TIPM) or in the Instrument Cluster 
(CCN)? 

Ves »Return to the symptom list and perform the appropriate diagnostic test. 

No »Repair is complete. 
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TRANSFER CASE - NV241 GENII - SERVICE INFORMATION 

DESCRIPTION 
The NV241 GENII transfer case (1) is a part-time 
transfer case with a low-range gear system. It pro
vides three operating ranges plus a NEUTRAL posi
tion. The low range position provides a gear reduction 
ratio of 2.72:1 for increased low speed torque capabil
ity. 

The gear cases and extension are all of aluminum. 
Drive sprockets and an interconnecting drive chain are 
used to transmit engine torque to the front/rear propel
ler shafts. The mainshaft input gear and front output 
shaft are supported by ball and needle bearings. 

IDENTIFICATION 
An identification tag (2) is attached to the rear case of 
every transfer case. The tag provides the transfer 
case model number, assembly number, serial number, 
and low range ratio. 

The transfer case serial number also represents the 
date of build. 

OPERATION 

OPERATING RANGE 
Transfer case operating ranges are: 

• 2H (2-wheel drive). 
• 4H (4-wheel drive). 
• 4LO (4-wheel drive low range. 

The 2H range is for use on any road surface at any time. 

80de3203 

SOde3209 

The 4H and 4LO ranges are for off road use only. They are not for use on hard surface roads. The only exception 
being when the road surface is covered by ice and snow. 

The low range reduction gear system is operative in 4LO range only. This range is for extra pulling power in off road 
situations. Low range reduction ratio is 2.72: 1. 

SHIFT MECHANISM 
The transfer case is operated by an adjustable floor mounted shift linkage. The transfer case shift lever is directly 
attached to the shift sector. The sector operates the range and mode forks within the transfer case. 
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A straight line shift pattern is used with a NEUTRAL detent. Lever range positions are imprinted in the shift knob. 

SHIFTING 
The transfer case can be shifted between the 2H and 4H operating ranges while the vehicle is in motion. The vehi
cle must have the transmission placed in NEUTRAL, or the clutch depressed in the case of a manual transmission, 
and be moving less than 2-3 MPH when shifting into and out of the 4L operating range. 

DIAGNOSIS AND TESTING - TRANSFER CASE - NV241 GENII 
Before beginning repair on a suspected transfer case malfunction, check all other driveline components beforehand. 

The actual cause of a problem may be related to such items as: front hubs, axles, propeller shafts, wheels and tires, 
transmission, or clutch instead. If all other driveline components are in good condition and operating properly, refer 
to the Diagnosis Chart for further information. 

DIAGNOSIS CHART 

Condition Possible Cause Correction 

Transfer Case difficult to shift or will 1) Vehicle speed too great to permit 1) Stop vehicle and shift into 
not shift into desired range. shifting. desired range. Or, reduce speed to 

below 3-4 km/h (2-3 mph) before 
attempting the shift. 

2) If vehicle was operated for an 2) Stop vehicle and shift the 
extended period in 4H on a dry transmission into neutral. Shift the 
paved surface, the driveline torque transfer case to 2H and operate 
load may be causing a bind. vehicle in 2H on dry paved 

surfaces. 

3) Transfer case external shift 3) Lubricate, repair, or replace 
linkage binding. linkage bushings, or tighten loose 

components as necessary. 

4) Insufficient or incorrect lubricant. 4) Drain and refill to edge of fill hole 
with Mopar® ATF +4, Automatic 
Transmission fluid. 

5) Internal components binding, 5) Disassemble the transfer case 
worn, or damaged. and replace worn or damaged 

components as necessary. 

Transfer Case noisy in all operating 1) Insufficient or incorrect lubricant. 1) Drain and refill to edge of fill hole 
ranges. with Mopar® ATF +4, Automatic 

Transmission fluid. 

Noisy in, or jumps out of, four wheel 1) Transfer case not completely 1) With the transmission in 
drive low range. engaged in 4L position. NEUTRAL, or the clutch depressed 

in the case of a manual 
transmission and the vehicle moving 
under 3-4 km/h (2-3 mph), shift the 
transfer case to NEUTRAL and then 
shift into the 4L position. 

2) Shift linkage out of adjustment. 2) Adjust linkage. 

3) Shift linkage loose or binding. 3) lighten, lubricate, or repair 
linkage as necessary. 

4) Range fork damaged, inserts 4) Disassemble unit and repair as 
worn, or fork is binding on the shift necessary. 
rail. 

5) Low range gear worn or 5) Disassemble unit and repair as 
damaged. necessary. 
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Condition Possible Cause Correction 

Lubricant leaking from output shaft 1) Transfer case overfilled. 1) Drain lubricant to the correct 
seal or vent. level. 

2} Vent closed or restricted. 2) Clear or replace vent as 
necessary. 

3) Output shaft seals damaged or 3) Replace seal as necessary. 
installed incorrectly. Check to ensure that another 

component, the propeller shaft slip 
yoke for example, is not causing 
damage to seal. 

Abnormal tire wear. 1) Extended operation on hard, dry 1) Operate vehicle in the 2H 
surfaces in the 4H position. position on hard, dry surfaces. 

REMOVAL 
1. Raise and support vehicle. 

2. Remove skid plate, if equipped. (Refer to 13 - FRAMES & BUMPERS/FRAMErrRANSFER CASE SKID PLATE 
- REMOVAL) 

3. Position drain oil container under transfer case. 

4. Remove transfer case drain plug and drain lubricant into container. 

5. Disconnect vent hose and transfer case position sensor connector. 

6. Disconnect shift rod from grommet in transfer case shift lever, or from floor shift arm whichever provides easy 
access. Use channel lock style pliers to press rod out of lever grommet. 

7. Support transmission with jack stand. 

8. Mark front and rear propeller shafts for assembly reference. 

9. Remove front and rear propeller shafts. (Refer to 3 - DIFFERENTIAL & DRIVELlNEIPROPELLER SHAFT/PRO-
PELLER SHAFT - REMOVAL) 

10. Support transfer case with suitable jack. Secure transfer case to jack with safety chains. 

11. Remove nuts attaching transfer case to transmission. 

12. Move transfer case assembly rearward until free of transmission output shaft. 

13. Lower jack and move transfer case from under vehicle. 

DISASSEMBLY 
Position transfer case in a shallow drain pan. Remove drain plug and drain any remaining lubricant remaining in 
case. 

SHIFT LEVER AND FRONT OUTPUT SHAFT SEAL 
1. Shift transfer case into NEUTRAL. 

2. Remove nut that retains the shift lever (1) to sector 
shaft. Then remove shift lever from shaft. 

8Ode4019 
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3. Remove the front propeller shaft seal boot (1) 
retaining clamp (2). 

4. Remove the front propeller shaft seal boot (1). 

5. Remove the front output shaft seal slinger (1) by 
bending (2) the slinger ears away from the transfer 
case. 

8Ode4617 



21 - 2096 TRANSFER CASE - NV241 GENII - SERVICE INFORMAIION -------DR 

6. Using a suitable pry tool (2), remove the slinger (1) 
from the output shaft using care not to damage the 
shaft. 

7. Using a screw and a slide hammer, remove the 
front output shaft seal. 

REAR EXTENSION 
1. Remove rear extension (1) bolts. 

2. Remove rear extension housing (1). Tap extension 
once or twice with a plastic mallet to break sealer 
bead and loosen it. 
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3. Remove output bearing (2) retaining ring (3) with 
heavy duty snap-ring pliers. 

OIL PUMP AND REAR CASE 
1. Remove rear case(1 )-to-front case (2) bolts (3). 

2. Loosen rear case (1) with pry tool to break sealer 
bead. Insert tool in slot (3) at each end of case. 

8Ode460b 
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3. Unseat rear case (1) from alignment dowels. 

4. Remove rear case and oil pump assembly from 
front case. 

CAUTION: Do not remove the bolts holding the oil 
pump cover to the rear case half. The oil pump 
cover is aligned to the rear output shaft bearing 
inner race and will become mis-aligned if the bolts 
are loosened. If the transfer case failure has gen
erated any debris which may have become 
trapped in the oil pump, the rear case and oil 
pump assembly MUST be replaced. 

FRONT OUTPUT SHAFT AND DRIVE CHAIN 
1. Remove shift rail (1) cup (3) and spring (2). 

2. Remove front sprocket (1) retaining ring (2). 

80<1&4602 
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3. Pull mainshaft (3), front sprocket (1) and chain out
ward about 25.4 mm (1-inch) simultaneously. 

4. Remove chain from mainshaft drive sprocket and 
remove front sprocket and chain as assembly. 

SHIFT FORKS AND MAINSHAFT 
1. Remove the transfer case position switch (2). 

2. Loosen detent plug (2). 

3. Remove detent plug (2), spring (3), and plunger 
(4). Note that the plug has an O-ring seal. Remove 
and discard this seal. 

8Ode4800 
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4. Remove the front output shaft (1) snap-ring (2). 

5. Remove front output shaft (2) from bearing in the 
front case (1). 

6. Pull mainshaft assembly {2} out of input gear, 
mode sleeve, and front case (1). 

80da45f7 

8Ode45f5 
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7. Remove mode fork (1), mode sleeve (3), and shift 
rail (2) as assembly. Note which way the sleeve fits 
in the fork (long side of sleeve goes to front). 

8. Remove range fork retaining ring. 

9. Remove range fork (2) and hub (1) as an assem
bly. Note fork position for installation reference. 

10. Remove the shift sector support (1). 

SOde45f3 
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11. Remove shift sector (1). 

MAINSHAFT 
1. Remove the drive sprocket retaining ring (2) from 

the output shaft (1). 

2. Remove the drive sprocket (3) thrust washer (2) 
from the output shaft (1). 

BOde53a3 
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3. Remove drive sprocket (2) from the output shaft 
(1 ). 

4. Remove the clutch gear (2) from the output shaft 
(1 ). 

Remove the sprocket hub (2) from the output shaft 
(1 ). 

80de5399 
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5. Remove the mode hub (3) retaining ring (2) from 
the output shaft (1). 

6. Remove the mode hub (2) from the output shaft 
(1 ). 

INPUT AND PLANETARY GEAR 
1. Remove input gear seal with suitable screw and 

slide hammer. 

2. Remove input gear (1) retaining ring (2) with heavy 
duty snap-ring pliers. 

80de581c 
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3. Place front case in horizontal position. Then 
remove input gear and low range gear as an 
assembly (2). Tap gear out of bearing with plastic 
mallet, if necessary. 

INPUT AND PLANETARY GEAR 
1. Remove snap-ring (1) that retains input gear in low 

range gear. 

2. Remove retainer (3). 

8Ode5845 
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3. Remove front tabbed thrust washer (1). 

4. Remove input gear (1). 

5. Remove rear tabbed thrust washer (2) from low 
range gear (1). 

CLEANING 

J9321.036 

Clean the transfer case parts with a standard parts cleaning solvent. Remove all traces of sealer from the cases 
and retainers with a scraper and 3MTM all purpose cleaner. Use compressed air to remove solvent residue from oil 
feed passages in the case halves. retainers. gears, and shafts. 
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INSPECTION 

MAINSHAFT/SPROCKET/HUB 
Inspect the splines on the hub and shaft and the teeth on the sprocket. Minor nicks and scratches can be smoothed 
with an oilstone, however, replace any part that is damaged. 

Check the contact surfaces in the sprocket bore and on the mainshaft. Minor nicks and scratches can be smoothed 
with 320-400 grit emery cloth but do not try to salvage the shaft if nicks or wear is severe. 

INPUT GEAR AND PLANETARY CARRIER 

® 

@. 

Input Gesr And Csrrier Components 

1 - PLANETARY CARRIER 
2 - REAR THRUST WASHER 
3 - FRONT THRUST WASHER 

4 - CARRIER LOCK RING 
5 - CARRIER LOCK RETAINING RING 
6 INPUT GEAR 

® 

8OO1b75f 

Check the teeth on the input gear (6). Minor nicks can be dressed off with an oilstone but replace the gear if any 
teeth are broken, cracked, or chipped. The bearing surface on the gear can be smoothed with 300-400 grit emery 
cloth if necessary. 

Examine the planetary carrier body (1) and pinion gears for wear or damage. The carrier will have 'to be replaced 
as an assembly if the body, pinion pins, or pinion gears are damaged. 

Check the carrier lock ring (4) and both thrust washers (2, 3) for wear or cracks. Replace them if necessary. Also 
replace the carrier lock retaining ring (5) if bent, distorted, or broken. 



21 - 2108 TRANSFER CASE· NV241 GENII .. SERVICE INFORMATION ------- DR 

SHIFT FORKS/HUBS/SLEEVES 

Check condition of the shift forks and mode fork shift 
rail (2). Minor nicks on the shift rail can be smoothed 
with 320-400 grit emery cloth. 

Inspect the shift fork wear pads (3, 4). The mode fork 
pads are serviceable and can be replaced if neces
sary. The range fork pads are not serviceable. The 
fork must be replaced as an assembly if the pads are 
worn or damaged. 

Check both of the sleeves for wear or damage, espe
cially on the interior teeth. Replace the sleeves if wear 
or damage is evident. 

REAR RETAINER COMPONENTS 

80010948 

8001097c 

Inspect the retainer components. Replace the bearing if rough or noisy. Check the retainer for cracks or wear in the 
bearing bore. 

Inspect the retaining rings and washers. Replace any part if distorted, bent, or broken. Reuse is not recommended. 

Inspect rear extension bushing. Replace if worn or scored. 

DRIVE CHAIN 
Examine the drive chain and shaft bearings. replace the chain if stretched, distorted, or if any of the links bind. 
Replace the bearings if rough, or noisy. 
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LOW RANGE ANNULUS GEAR 

Inspect annulus gear (2) condition carefully. The gear 
is only serviced as part of the front case. If the gear is 
damaged, it will be necessary to replace the gear and 
front case as an assembly. Do not attempt to remove 
the gear. 

FRONT CASE AND REAR CASE 
Inspect the cases for wear and damage. 

Check case condition. If leaks were a problemt look for gouges and severe scoring of case sealing surfaces. Also 
make sure the front case mounting studs are in good condition. 

Check the front case mounting studs and vent tube. The tube can be secured with Loctite ™ 271 or 680 if loose. 
The stud threads can be cleaned up with a die if necessary. Also check condition of the fill/drain plug threads in the 
rear case. The threads can be repaired with a thread chaser or tap if necessary. Or the threads can be repaired with 
HelicojJTM stainless steel inserts if required. 

OIL PUMP/OIL PICKUP 
Examine the oil pump pickup parts. Replace the pump if any part appears to be worn or damaged. Do not disas
semble the pump as individual parts are not available. The pump is only available as a complete assembly. The 
pickup screen, hose, and tube are the only serviceable parts and are available separately. 

ASSEMBLY 

BEARINGS AND SEALS 
1. Remove the input shaft bearing (1) from the front 

case (2) with suitable snap-ring pliers. 

2. Transfer the retaining ring to the new bearing if 
necessary and install the bearing into the front 
case. 

8Ode588a 
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3. Using Bearing Installer 6436 (2) and Universal 
Handle C-4171 (3), remove front output shaft bear
ing. 

4. Start front output shaft bearing in case. Then seat 
bearing with Universal Handle C-4171 and Bearing 
Installer 6953. 

5. Install front output shaft bearing retaining ring. 

6. Remove input gear pilot bearing by inserting a suit
ably sized drift (1) into the splined end of the input 
gear (2) and driving the bearing out with the drift 
and a hammer. 

7. Install new pilot bearing with Bearing Installer 8684. 

8Oa11 090 
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8. Remove the front output shaft rear bearing with the 
screw and jaws from Remover La 4454 (2) and Cup 
8148 (3). 

9. Install new bearing with Universal Handle C-4171 
(1) and Bushing Installer 5066 (3). 
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10. The bearing bore is chamfered (1) at the top. 
Install the bearing so it is flush with the lower 
edge of this chamfer. 

11. Remove the rear output shaft bearing from the 
rear case using Bearing Installer 8684 (2) and 
Universal Handle C-4171 (3). 

12. Install the rear output shaft bearing into the rear 
case (1) using Bearing Installer 6953 (2) and Uni
versal Handle C-4171 (3). 

SOde59bb 
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INPUT AND PLANETARY GEAR 

1. Lubricate gears (3, 4) and thrust washers (5) with 
recommended transmission fluid. 

2. Install first thrust washer (5) in low range gear (4). 
Be sure washer tabs are properly aligned in gear 
notches. 

",j. Insta« illput gear (3) in low range gear (4). Be sure 
input gear ;s fully seated. 

4. Install remaining thrust washer (5) in low range 
gear (4) and on top of input gear (3). Be sure 
washer tabs are properly aligned in gear notches. 

5. Install retainer (2) on input gear and install snap
ring (1). 

6. Align and install low range/input gear assembly (2) 
in front case (1). Be sure low range gear pinions 
are engaged in annulus gear and that input gear 
shaft is fully seated in front bearing. 

7. Install snap-ring (2) to hold input/low range gear (1) 
into front bearing. 

8. Install a new input gear seal using Seal Installer 
8841 and Universal Handle C-4171. 

CD 

® J9321-60 

8Ode5845 
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SHIFT FORKS AND MAINSHAFT 

1. Lubricate mainshaft splines with recommended 
transmission fluid. 

2. Install the mode hub (1) onto the output shaft. 

3. Instan the mode hub retaining ring (2) onto the out
put shaft (1). 

4. Install the sprocket hub (2) onto the output shaft 
(1 ). 
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5. Install the clutch gear (2) onto the output shaft (1). 

6. Install the drive sprocket (2) onto the output shaft 
(1 ). 

7. Install the drive sprocket (3) thrust washer (2) onto 
the output shaft (1). 

8Ode5397 
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8. Install the drive sprocket retaining ring (2) onto the 
output shaft (1). 

9. Lubricate sector shaft with transmission fluid and 
install shift sector (1) in case. Position slot in sector 
so it will be aligned with shift fork pin when shift 
forks are installed. 

10. Install the shift sector support (1). Tighten the sec
tor support to 27-42 N·m (20-30 ft.lbs.). 

80de53a3 

80de53ac 
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11. Assemble and install range fork (2) and hub (1). 
Be sure hub is properJy seated in low range gear 
and engaged to the input gear. 

12. Align and insert range fork pin in shift sector slot. 

13. Install the range fork retaining ring. 

14. Install mode fork (1) and shift rail (2) onto the 
mode sleeve (3). 

15. Install the mode fork, sleeve, and shift rail into the 
transfer case. 

16. Install mainshaft (2) into the transfer case (1). 
Guide mainshaft through the mode and range 
sleeves and into the input gear. 

8Ode45f3 
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17. Install the transfer case position sensor or switch 
(2). Tighten the sensor or switch to 20-34 N·m 
(16-25 ft. Ibs.) torque. 

18. Install range lever (1) on sector shaft. 

19. Install washer and nut on sector shaft to secure 
shift lever. Apply 1-2 drops Mopar® Lock N' Seal, 
or equivalent, to nut threads before installation. 
Then tighten nut to 27-34 N·m (20-25 ft. Ibs.) 
torque. 

20. Install new o-ring on detent plug (2). 

8Ode4619 
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21. Install detent plunger (4), spring (3), and plug (2). 
Tighten the plug to 16·24 N·m (12-18 ft. Ibs.). 

FRONT OUTPUT SHAFT AND DRIVE CHAIN 
1. Install the front output shaft (2) into the front output 

shaft bearing. 

2. Install the front output shaft retaining ring (2) onto 
the output shaft. 

3. Install the new front output shaft seal with Seal 
InstaUer MB991168A. 



21 - 2120 TRANSFER CASE - NV241 GENII - SERVICE INFORMATION -------- DR 

4. Insert front sprocket in drive chain. 

5. Install drive chain (2) around mainshaft sprocket 
(1). Then position front sprocket over front shaft. 

6. Raise mainshaft about 2.54 cm (one inch) and seat 
front sprocket on front output shaft. 

7. If mainshaft and mode sleeve were unseated dur
ing chain installation, align and reseat mainshaft in 
input gear and hUb. 

8. Install front sprocket (1) retaining ring (2). 

9. Install spring (2) and cup (1) on shift rail. 

10. Insert magnet (1) in front case pocket (2). 

SOde4600 
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OIL PUMP AND REAR CASE 

CAUTION: Do not remove the bolts holding the oil 
pump cover to the rear case half. The oil pump 
cover is aligned to the rear output shaft inner 
bearing race and will become mis-aligned if the 
bolts are loosened. If the transfer case failure has 
generated any debris which may have become 
trapped in the oil pump. the rear case and oil 
pump assembly MUST be replaced. 

1. Apply bead of Mopar® Gasket Maker, or equivalent, 
to mating surface of front case. Keep sealer bead 
width to maximum of 3/16 inch. Do not use exces
sive amount of sealer as excess will be displaced 
into case interior. 

2. Align oil pump with mainshaft and align shift rail 
with bore in rear case. Then install rear case (1) 
and oil pump assembly. 

3. Install 4-5 rear case(1 )-to front case (2) bolts to 
hold rear case in position. lighten bolts snug but 
not to specified torque at this time. 

CAUTION: Verify that shift rail, and case alignment 
dowels are seated before installing any bolts. 
Case could be cracked if shaft rail or dowels are 
misaligned. 

4. Apply Loctite™ 242 to remainder of rear case-to
front case bolt threads and install bolts. lighten 
bolts to 20-27 N·m (15-24 ft. Ibs.). 

5. Install rear output bearing (2) snap-ring (3) to out
put shaft. 

21 - 2121 

aOde4602 

80de460b 
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SEAL BOOT 
1. InstaU the front output shaft seal slinger with Oil Slinger Installer 8840. Install the slinger onto the shaft until the 

tool contacts the rear of the output shaft. 

2. Install a new seal boot clamp onto the seal boot. 

3. Install the seal boot and clamp onto the slinger hub and tighten the clamp with Crimp Tool C-4975-A. 

REAR EXTENSION 
1. Install new seal in rear extension housing seal with 

Seal Installer 0-163 and universal Handle C-4171. 

2. Apply bead of Mopar® Gasket Maker, or equivalent, 
to mating surface of rear extension housing. Keep 
sealer bead width to maximum of 3/16 inch. Do not 
use excessive amount of sealer as excess could 
be displaced into output bearing. 

3. Align and install rear extension housing (1) on 
retainer. 

4. Apply Mopar® Silicone Sealer to threads of rear 
extension housing bolts. Then install and tighten 
bolts to 16-24 N·m (12-18 ft. Ibs.) torque. 

INSTALLATION 
1. Align and seat transfer case on transmission. Be sure transfer case input gear splines are aligned with trans

mission output shaft. Align splines by rotating transfer case rear output shaft yoke if necessary. Do not install any 
transfer case attaching nuts until the transfer case is completely seated against the transmission. 

2. Install and tighten transfer case attaching nuts. Tighten nuts to 30-41 N·m (20-30 tUbs.). 

3. Remove jack stand from under transmission. 

4. Align and connect propeller shafts. (Refer to 3 - DIFFERENTIAL & DRIVELINE/PROPELLER SHAFT/PROPEL
LER SHAFT - INSTALLATION) 

5. Connect vent hose and transfer case position sensor connector. 

6. Connect shift rod to transfer case lever or floor shift arm. Use channel lock style pliers to press rod back into 
lever grommet. 

7. Adjust shift linkage, if necessary. 

8. Fill transfer case with recommended transmission fluid and install fill plug. 

9. Install skid plate, if equipped. (Refer to 13 - FRAMES & BUMPERS/FRAMEITRANSFER CASE SKID PLATE -
INSTALLATION) 

10. Lower vehicle 

SPECIFICATIONS 

TRANSFER CASE - NV241 GENII 

TORQUE SPECIFICATIONS 

DESCRIPTION N-m Ft. Lbs. In. Lbs. 

Plug, Detent 16-24 12-18 -
Plug, Drain/Fill 20-34 15-25 -

Bolt, Extension Housing 16-24 12-18 -
Bolt, Case Half 20-27 15-24 -
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DESCRIPTION N-m Ft. Lbs. In. Lbs. 

Screw, Oil Pump 12-16 8-12 -
Nut, Range Lever 27-34 20-25 -

Sector Support 27-42 20-30 -
Nuts, Mounting 30-41 20-30 -
Position Sensor 20-34 16-25 -
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SPECIAL TOOLS 

TRANSFER CASE - NV241/NV243 

Remover, Bushing - 6957 

Handle, Universal - C-4171 Installer, Bushing - 8157 

Installer, Seal - 6888 

Installer, Seal - D-163 

Installer, Bearing - 6953 

Installer, Seal - 7884 

Installer, Seal - C-4210 

Installer, Bushing - 5066 
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Plug, Extension" C-293-3 
Installer, Seal - MB991168A 

Installer - 8840 

Remover - L-4454 

Cup .. 8148 

Installer, Bearing .. 8684 

Installer, Pump Housing Seal - 7888 

INSTALLER C-4975A 

Installer, Seal .. 8841 

INSTALLER 6436 
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SEAL-Ex-rENSION HOUSING 

REMOVAL 
1. Raise and support vehicle. 

2. Remove rear propeller shaft. (Refer to 3 - DIFFERENTIAL & DRIVELINEIPROPELLER SHAFT/PROPELLER 
SHAFT - REMOVAL) 

3. Using a suitable pry tool or slide-hammer mounted screw, remove the extension housing seal. 

INSTALLATION 
1. Clean fluid residue from sealing surface and 

inspect for defects. 

2. Using Seal Installer 0-163 (2) and Universal Han
dle C-4171 (1)1 install seal in extension housing. 

3. Install propeller shaft. (Refer to 3 - DIFFERENTIAL 
& DRIVEUNEIPROPELLER SHAFT/PROPELLER 
SHAFT - INSTALLATION) 

4. Verify proper transfer case fluid level. 

5. Lower vehicle. 
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FLUID 

STANDARD PROCEDURE - FLUID DRAIN AND REFILL 
The fill (2) and drain (3) plugs are both in the rear 
case. 

1. Raise vehicle. 

2. Position drain pan under transfer case. 

NOTE: It may be necessary to remove the exhaust 
y-pipe at the exhaust manifold to properly access 
the fill and drain plugs. Lowering the exhaust will 
allow the plugs to be accessed for torquing during 
installation. (Refer to 11 - EXHAUST SYSTEMIEX
HAUST PIPE· REMOVAL) 

3. Remove drain and fill plugs and drain lubricant 
completely. 

4. Install drain plug. lighten plug to 20-34 N·m (15-25 
ft. Ibs.). 

5. Remove drain pan. 

6. Fill transfer case to bottom edge of fill plug opening with Mopar® ATF +4, Automatic Transmission fluid. 

7. Install and tighten fill plug to 20-34 N·m (15-25 ft. Ibs.). 

8. Install the exhaust y-pipe to the exhaust manifold, if removed. (Refer to 11 - EXHAUST SYSTEM/EXHAUST 
PIPE - INSTALLATION) 

9. Wipe any excess fluid that may have spilled onto the exhaust. 

10. Lower vehicle. 
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SEAL-FRONT OUTPUT SHAFT 

REMOVAL 
1. Remove the front propeller shaft (Refer to 3 - DIF· 

FERENTIAL & DRIVELINE/PROPELLER SHAFTI 
PROPELLER SHAFT - REMOVAL). 

2. Remove the front propeller shaft seal boot (1) 
retaining clamp (2). 

3. Remove the front propeller shaft seal boot (1). 

4. Remove the front output shaft seal slinger (1) by 
bending (2) the slinger ears away from the transfer 
case. 

8Ode4617 
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5. Using a suitable pry tool (2), remove the slinger (1) 
from the output shaft using care not to damage the 
shaft. 

6. Using a screw and a slide hammer, remove the 
front output shaft seal. 

INSTALLATION 
1. Install the new front output shaft seal with Seal Installer MB991168A. 

2. Install the front output shaft seal slinger with Oil Slinger Installer 8840. Install the slinger onto the shaft until the 
tool contacts the rear of the output shaft. 

3. Install a new seal boot clamp onto the seal boot. 

4. Install the seal boot and clamp onto the slinger hub and tighten the clamp with Axle Clamp Installer C-4975A. 

5. Install front propeller shaft (Refer to 3 - DIFFERENTIAL & DRIVELINE/PROPELLER SHAFT/PROPELLER 
SHAFT - INSTALLATION). 



21 - 2130 TRANSFER CASE - NV241 GENII .. SERVICE INFORMATION ------- DR 

LEVER-SHIFT 

REMOVAL 

1 - SHIFTER BOOT 
2 - SHIFTER KNOB 
3 - SHIFTER CONSOLE 

1. Shift transfer case into 2H. 

2. Raise and support the vehicle. 

Transfer Case Shifter 

4 - SHIFTER MECHANISM 
5 - ALIGNMENT PIN 
6 - TRANSFER CASE 

SOd.77e10 

3. Loosen adjusting trunnion lock bolt and slide shift rod out of trunnion. If rod lacks enough travel to come out of 
trunnion, push trunnion out of shift lever. 

4. Lower vehicle. 

5. Remove transfer case shifter knob cap. 

6. Remove nut holding shifter knob (2) to shift lever. 

7. Remove shifter knob. 

B. Remove the shift boot from the shifter console. 

9. Remove the bolts securing the shifter mechanism to the floor pan. 
10. Separate shift lever mechanism from the vehicle. 
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INSTALLATION 

1 - SHIFTER BOOT 
2 - SHIFTER KNOB 
3 - SHIFTER CONSOLE 

1~!----,",,6 

Transfer Case Shifter 

4 - SHJfTER MECHANISM 
5 - ALIGNMENT PIN 
6 - TRANSFER CASE 

fIOde77dO 

1. If the shifter mechanism does not have a adjustment locating pin installed, align the adjustment channel on the 
shifter assembly to the (ocating hole in the lower shift lever and install an appropriately sized pin to retain the 
pOSition. 

2. Position shift lever in vehicle. 

3. Install the bolts to hold the shifter mechanism (4) to the floor pan. 

4. Raise vehicle. 

5. Verify that the transfer case is still in the 2H position. The 2H detent position on the transfer case shift arm is the 
second position from full forward. 

6. tnstall trunnion to shift lever; if necessary. 

7. Install shift rod to trunnion, jf necessary. 

8. Tighten the shift rod lock bolt to 10 N·m (90 in.lbs.). 

9. Remove the shifter adjustment locating pin from the adjustment channel and the locating hole. 

10. Lower vehicle. 

11. Install the transfer case shifter console. 

12. Install the shifter boot and the shifter knob onto the shifter lever. 

13. 'nstan nut to hold shifter knob to shift lever. 

14. Install shifter knob cap. 

15. Verify transfer case operation. 
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ADJUSTMENTS 

ADJUSTMENT - SHIFT LEVER 

1 - SHIFTER BOOT 
2 - SHIFTER KNOB 
3 - SHIFTER CONSOLE 

1. Move shift lever into 2H position. 

2. Raise vehicle. 

3. Loosen shift rod lock bolt at trunnion. 

Jr-4!-----t 6 

Transfer Case Shifter 

4 - SHIFTER MECHANISM 
5 - ALIGNMENT PIN 
6 - TRANSFER CASE 

SOdendO 

4. Check shift rod fit in trunnion. Be sure rod does not bind in trunnion. Lubricate the shift rod and trunnion if nec
essary. 

5. Verify that transfer case shift lever is in 2H detent position. The 2H detent position on the transfer case shift arm 
is the second position from full forward. 

6. Align the adjustment locating hole on the lower shifter lever with the adjustment channel on the shifter bracket 
assembly. 

7. Insert an appropriately sized pin through into the adjustment channel and through the locating hole to hold the 
shifter in the correct position. 

8. Tighten shift rod lock bolt to 10 N·m (90 in. Ibs.) torque. 

9. Remove the locating pin from the adjustment channel and locating hole. 

10. Check shift linkage operation. Be sure transfer case shifts into and operates properly in all ranges. 
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TRANSFER CASE -- NV271 - SERVICE INFORMATION 

DESCRIPTION 
The NV271 transfer case (1) is a part-time transfer 
case with a low-range gear system. It provides three 
operating ranges plus a NEUTRAL position. The low 
range position provides a gear reduction ratio of 
2.72:1 for increased low speed torque capability. 

The gear cases and extension are all of aluminum. 
Drive sprockets and an interconnecting drive chain are 
used to transmit engine torque to the front/rear propel
ler shafts. The mainshaft, input gear and front output 
shaft are supported by ball and needle be~rings. 

IDENTIFICATION 
An identification tag (2) is attached to the rear case of 
every transfer case. The tag provides the transfer 
case model number, assembly number. serial number. 
and low range ratio. 

The transfer case serial number also represents the 
date of build. 

OPERATION 

OPERATING RANGE 
Transfer case operating ranges are: 

• 2H (2-wheel drive). 
• 4H (4-wheet drive). 
• 4LO (4-wheel drive low range. 

The 2H range is for use on any road surface at any time. 

8Of5Ofbe 

8Of5Ofc1 

The 4H and 4LO ranges are for off road use only. They are not for use on hard surface roads. The only exception 
being when the road surface is covered by ice and snow. 

The low range reduction gear system is operative in 4LO range only. This range is for extra pulling power in off road 
situations. Low range reduction ratio is 2.72: 1. 

SHIFT MECHANISM 
The transfer case is operated by an adjustable floor mounted shift linkage. The transfer case shift lever is directly 
attached to the shift sector. The sector operates the range and mode forks within the transfer case. 
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A straight line shift pattern is used with a NEUTRAL detent. Lever range positions are imprinted in the shift knob. 

SHIFTING 
The transfer case can be shifted between the 2H and 4H operating ranges while the vehicle is in motion. The vehi
cle must have the transmission placed in NEUTRAL, or the clutch depressed in the case of a manual transmission, 
and be moving less than 2-3 MPH when shifting into and out of the 4L operating range. 

DIAGNOSIS AND TESTING - TRANSFER CASE - NV271 
Before beginning repair on a suspected transfer case malfunction, check all other driveline components beforehand. 

The actual cause of a problem may be related to such items as: front hubs, axles, propeller shafts, wheels and tires, 
transmission, or clutch instead. If all other driveline components are in good condition and operating properly, refer 
to the Diagnosis Chart for further information. 

DIAGNOSIS CHART 

Condition Possible Cause Correction 

Transfer Case difficult to shift or will 1) Vehicle speed too great to permit 1) Stop vehicle and shift into 
not shift into desired range. shifting. desired range. Or, reduce speed to 

below 3-4 km/h (2-3 mph) before 
attempting the shift. 

2) If vehicle was operated for an 2) Stop vehicle and shift the 
extended period in 4H on a dry transmission into neutral. Shift the 
paved surface, the driveline torque transfer case to 2H and operate 
load may be causing a bind. vehicle in 2H on dry paved 

surfaces. 

3) Transfer case external shift 3) Lubricate, repair, or replace 
linkage binding. linkage bushings, or tighten loose 

components as necessary. 

4) Insufficient or incorrect lubricant. 4) Drain and refill to edge of fill hole 
with Mopar® ATF +4, Automatic 
Transmission fluid. 

5) Internal components binding, 5) Disassemble the transfer case 
worn, or damaged. and replace worn or damaged 

components as necessary. 

Transfer Case noisy in all operating 1) Insufficient or incorrect lubricant. 1) Drain and refill to edge of fill hole 
ranges. with Mopar® ATF +4, Automatic 

Transmission fluid. 

Noisy in, or jumps out of, four wheel 1) Transfer case not completely 1) With the transmission in 
drive low range. engaged in 4L position. NEUTRAL, or the clutch depressed 

in the case of a manual 
transmission and the vehicle moving 
under 3-4 km/h (2-3 mph), shift the 
transfer case to NEUTRAL and then 
shift into the 4L position. 

2) Shift linkage out of adjustment. 2) Adjust linkage. 

3) Shift linkage loose or binding. 3) Tighten, lubricate, or repair 
linkage as necessary. 

4) Range fork damaged, inserts 4) Disassemble unit and repair as 
worn, or fork is binding on the shift necessary. 
rail. 

5) Low range gear worn or 5) Disassemble unit and repair as 
damaged. necessary. 
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Condition Possible Cause Correction 

Lubricant leaking from output shaft 1) Transfer case overfilled. 1) Drain lubricant to the correct 
seal or vent. level. 

2) Vent closed or restricted. 2) Clear or replace vent as 
necessary. 

3) Output shaft seals damaged or 3) Replace seal as necessary. 
installed incorrectly. Check to ensure that another 

component, the propeller shaft slip 
yoke for example, is not causing 
damage to seal. 

Abnormal tire wear. 1) Extended operation on hard, dry 1) Operate vehicle in the 2H 
surfaces in the 4H position. position on hard, dry surfaces. 

REMOVAL 
1. Raise and support vehicle. 

2. Remove skid plate, if equipped. (Refer to 13 - FRAMES & BUMPERS/FRAMEITRANSFER CASE SKID PLATE 
- REMOVAL) 

3. Position drain oil container under transfer case. 

4. Remove transfer case drain plug and drain lubricant into container. 

5. Disconnect vent hose and transfer case position sensor connector. 

6. Disconnect shift rod from grommet in transfer case shift lever, or from floor shift arm whichever provides easy 
access. Use channel lock style pliers to press rod out of lever grommet. 

7. Support transmission with jack stand. 

8. Mark front and rear propeller shafts for assembly reference. 

9. Remove front and rear propeller shafts. (Refer to 3 - DIFFERENTIAL & DRIVEUNE/PROPELLER SHAFT/PRO-
PELLER SHAFT - REMOVAL) 

10. Support transfer case with suitable jack. Secure transfer case to jack with safety chains. 

11. Remove nuts attaching transfer case to transmission. 

12. Move transfer case assembly rearward until free of transmission output shaft. 

13. Lower jack and move transfer case from under vehicle. 

DISASSEMBLY 
Position transfer case in a shallow drain pan. Remove drain plug and drain any remaining lubricant remaining in 
case. 
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COMPANION FLANGE AND EXTENSION HOUSING 

1. Install two bolts 1800 apart into the front output 
shaft companion flange. 

2. Place holder (1) over the bolts (2) and against the 
companion flange. 

3. Remove and discard the front companion flange 
nut. 

4. Remove the companion flange from the front out
put shaft. It may be necessary to use Pinion 
Flange Remover 8992 to remove the companion 
flange. 

5. Use a suitable chisel or pry tool to remove the rear 
extension housing (1) dust boot (2). 

6. Use a suitable chisel or pry tool to remove the rear 
extension housing seal. 

8Off4dbO 



21 - 2138 TRANSFER CASE - NV271 - SERVICE INFORMATION --------- DR 

7. Remove rear extension (1) bolts (2). 

8. Remove rear extension housing (2) from the rear 
case half. Tap extension once or twice with a plas
tic mallet to break sealer bead and loosen it. 
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OIL PUMP AND REAR CASE 

1. Disengage the oil pump pick-up tube (2) from the 
oil pump (1). 

NOTE: The 011 pump pick-up tube seals to the oil 
pump with an o-ring. Verify that the o-ring was 
removed with the tube and Is In good condition. 
Replace the o-ring if necessary. 

2. Remove the oil pump (3) from the rear output shaft 
(2). 
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3. Remove rear case (2)-to-front case (1) bolts (3). 

4. Remove the rear output shaft bearing inner snap
ring (3) from the output shaft (1) using suitable 
snap-ring pliers. 

5. Remove the rear output shaft bearing inner snap
ring (3) from the output shaft (1). 

8Off4ed7 
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6. Loosen rear case (2) with pry tool to break sealer 
bead. Insert tool at each end of case. 

7. Unseat rear case from alignment dowels. 

8. Remove the rear case (2) from the front case (1). 

80ff50aa 
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FRONT OUTPUT SHAFT AND DRIVE CHAIN 

1. Remove the oil pick-up tube (3) and screen (2) 
from the front case half (1). 

2. Remove the shift rail spring (2) from the shift rail 
(1 ). 

80fr5254 
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DR --------- TRANSFER CASE· NV271 - SERVICE INFORMATION 21 - 2143 

3. Remove the front output shaft (1) drive sprocket (2) 
retaining ring (3). 

4. Remove the rear output shaft (1) drive sprocket (2) 
retaining ring (3). 

5. Pull front sprocket (3), rear sprocket, and chain (2) 
upward until clear of the front and rear output shaft 
sprocket splines. 

6. Remove chain and sprockets as an assembly. 
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SHIFT FORKS AND MAINSHAFT 

1. Shift transfer case into NEUTRAL. 

2. Remove nut that retains the shift lever to sector 
shaft. Then remove shift lever (3) and spacer from 
the shaft. 

3. Remove the sector support (2) with Socket 9033. 

4. Remove the transfer case position sensor or switch 
(2) from the front case half (1). 

5. Loosen detent plug (2). 

BOfI539b 
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6. Remove detent plug (2), spring (3), and plunger 
(4). Note that the plug has an O-ring seal. Remove 
and discard this seal. 

7. Using a screw mounted in a slide hammer, remove 
the front output shaft seal. 

8. Remove the front output shaft snap-ring (2). 

9. Remove front output shaft (2) from bearing in the 
front case (1). 

BOff53b2 
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10. Pull mains haft assembly (2) out of input gear, 
mode sleeve, and case. 

11. Remove mode fork (2), mode sleeve (3), and shift 
rail (1) as assembly. Note which way the sleeve 
fits in the fork (long side of sleeve goes to front or 
the points on the sleeve teeth go to the rear of 
case). 

12. Remove range fork (2) and hub (1) as an assem
bly. Note fork position for installation reference. 

8Off54cI7 
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13. Remove shift sector (1), 

MAINSHAFT 
1. Remove the clutch gear (2) from the output shaft 

(1 ). 

2. Remove the mode hub retaining ring (3) from the 
mainshaft (1). 

8Ode5397 
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3. Remove the mode hub (2) from the mainshaft (1). 

4. Remove the drive sprocket drive hub (2) from the 
mainshaft. 

80ff5707 
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INPUT AND PLANETARY GEAR 

1. Remove input gear seal with suitable screw and 
slide hammer. 

2. Remove input gear retaining ring (2) with heavy 
duty snap-ring pliers. 

3. Place front case in horizontal position. Then 
remove input gear and low range gear as an 
assembly (2). Tap gear out of bearing with plastic 
mallet, if necessary. 

4. Remove snap-ring (2) that retains input gear in the 
low range gear (1). 

BOde581c 
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5. Remove retainer (2). 

6. Remove front thrust plate (2) from the input gear 
(1 ). 

7. Remove input gear (1) from the low range plane
tary (2). 

80ff5517 
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8. Remove bottom tabbed thrust washer (2) from low 
range planetary (1). 

CLEANING 

B0ff5636 

Clean the transfer case parts with a standard parts cleaning solvent. Remove all traces of sealer from the cases 
and retainers with a scraper and 3MTM all purpose cleaner. Use compressed air to remove solvent residue from oil 
feed passages in the case halves, retainers, gears, and shafts. 

INSPEc-nON 

MAINSHAFT/SPROCKET/HUB 
Inspect the splines on the hub and shaft and the teeth on the sprocket. Minor nicks and scratches can be smoothed 
with an oilstone, however, replace any part that is damaged. 

Check the contact surfaces in the sprocket bore and on the mainshaft. Minor nicks and scratches can be smoothed 
with 320-400 grit emery cloth but do not try to salvage the shaft if nicks or wear is severe. 
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INPUT GEAR AND PLANETARY CARRIER 

1 - PLANETARY CARRIER 
2 - REAR THRUST WASHER 
3 - FRONT THRUST WASHER 

, 
o 

Input Gear And Carrier Components 

4 - CARRIER LOCK RING 
5 - CARRIER LOCK RETAINING RING 
6 - INPUT GEAR 

8Off5d36 

Check the teeth on the gear (6), Minor nicks can be dressed off with an oilstone but replace the gear if any teeth 
are broken, cracked, or chipped, The bearing surface on the gear can be smoothed with 300-400 grit emery cloth 
if necessary. 

Examine the carrier body and pinion gears for wear or damage. Check the pinion gear thrust washers on the pinon 
pins for damage. The carrier will have to be replaced as an assembly if the body, pinion pins, or pinion gears are 
damaged. 

Check the lock ring and both thrust washers for wear or cracks. Replace them if necessary. Also replace the lock 
retaining ring if bent, distorted, or broken. 
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SHIFT FORKS/HUBS/SLEEVES 

Check condition of the shift forks and mode fork shift 
rail (2). Minor nicks on the shift rail can be smoothed 
with 320-400 grit emery cloth. 

Inspect the shift fork wear pads (3). The mode and 
range fork pads are serviceable and can be replaced 
if necessary. 

Check both of the sleeves for wear or damage, espe
cially on the interior teeth. Replace the sleeves if wear 
or damage is evident. 

DRIVE CHAIN 

80010948 

e001097c 

Examine the drive chain and shaft bearings. replace the chain if stretched, distortedT or if any of the links bind. 
Replace the bearings if rough, or noisy. 

LOW RANGE ANNULUS GEAR 
Inspect annulus gear (2) condition carefully. The gear 
is only serviced as part of the front case (1). If the 
gear is damaged, it will be necessary to replace the 
gear and front case as an assembly. Do not attempt to 
remove the gear (2) 
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FRONT CASE AND REAR CASE 
I nspect the cases for wear and damage. 

Check case condition. If leaks were a problem, look for gouges and severe scoring of case sealing surfaces. Also 
make sure the front case mounting studs are in good condition. 

Check the front case mounting studs and vent tube. The tube can be secured with Loctite™ 271 or 680 if loose. 
The stud threads can be cleaned up with a die if necessary. Also check condition of the fill/drain plug threads in the 
rear case. The threads can be repaired with a thread chaser or tap if necessary. Or the threads can be repaired with 
HelicoilTM stainless steel inserts if required. 

OIL PUMP/OIL PICKUP 
Examine the oil pump pickup parts. Replace the pump if any part appears to be worn or damaged. Do not disas
semble the pump as individual parts are not available. The pump is only available as a complete assembly. The 
pickup screen, hose, and tube are the only serviceable parts and are available separately. 

ASSEMBLY 

BEARINGS AND SEALS 
1. Remove the input shaft bearing snap-ring from the 

front case half with suitable snap-ring pliers. 

2. Remove the input shaft bearing from the front case 
half with Bearing Installer 6953 (3) and Universal 
Handle C-4171 (2). 

3. Install the input shaft bearing into the front case 
half with Bearing Cu p Installer 8151 (3) inverted on 
Universal Handle C-4171 (2). 

4. Install the input shaft bearing snap-ring into the 
front case half with suitable snap-ring pliers. 

8Off87db 

80ff8829 
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5. Remove the front output shaft front bearing snap
ring from the front case half. 

6. Using Bearing Installer 6953 {3} and Universal 
HandJe C-4171 (2), remove the front output shaft 
front bearing. 

7. Start front output shaft front bearing in front case 
(1). Then seat bearing with Seal Installer 8891 (2). 

8. Install front output shaft bearing retaining ring. 

8Off8a82 
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9. Remove input gear pilot bearing by inserting a suit
ably sized drift into the sptined end of the input 
gear (2) and driving the bearing out with the drift 
(1) and a hammer. 

10. Install new pilot bearing with Bearing Installer 
9035. 

11. Remove the front output shaft rear bearing with 
the screw and jaws from Remover L-4454 (2) and 
Cup 8148 (3). 

8Oa11090 

80a9S361:l 
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12. Install new bearing with Universal Handle C-4171 
(2) and Bearing Installer 8128 (3). 

13. The bearing bore is chamfered at the top. Install 
the bearing (1) so it is flush with the lower edge of 
this chamfer (2). 

14. Remove seal from oil pump with suitable pry tool. 

15. Install new seal in oil pump (3) with Seal Installer 
7888 (2). 
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16. Remove the rear output shaft bearing snap-ring 
(3) from the rear case half (1). 

17. Remove the rear output shaft bearing from the 
rear case {1} using Seal InstaUer 7888 (2). 
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18. Install the rear output shaft bearing into the rear 
case (1) using Seal Installer 8152 (3) and Univer
sal Handle C-4171 (2). 

19. Install the rear output shaft bearing snap-ring into 
the rear case half. 

INPUT AND PLANETARY GEAR 
1. Lubricate gears and thrust washers with recom

mended transmission fluid. 

2. Install bottom thrust washer (2) in low range gear 
planetary (1). Be sure washer tabs are properly 
aligned in gear notches. 

8Off8bBa 
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3. Install input gear (1) in low range gear (2). Be sure 
input gear is fully seated. 

4. Install remaining thrust washer (2) in low range 
gear and on top of input gear (1). 

5. Install retainer (2) on input gear (1). 

80f15517 

8Off550d 
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6. Install snap-ring (2). 

7. Align and install low range/input gear assembly (2) 
in front case (1). Be sure low range gear pinions 
are engaged in annulus gear and that input gear 
shaft is fully seated in front bearing. 

8. Install snap-ring (2) to hold input/low range gear (1) 
into front bearing. 

9. Install a new input gear oil seal with Seal Installer 
9036 and Universal Handle C-4171. 

8Ode5845 

8Ode581c 
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SHIFT FORKS AND MAINSHAFT 

1. Lubricate mainshaft splines with recommended 
transmission fluid. 

2. Coat the interior of the drive sprocket hub with 
ATF+4 and install the drive sprocket drive hub (2) 
onto the mainshaft (1). 

3. Install the mode hub (2) onto the mainshaft (1). 

8Off5719 
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4. Instan the mode hub retaining ring (3) onto the 
mainshaft (1). 

5. Install the clutch gear (2) onto the output shaft (1). 
Verify that the pOinted ends of the clutch gear teeth 
are pointing to the front of the mainshaft. 

6. Lubricate sector shaft with transmission fluid and 
install shift sector (1) in case. Position slot in sector 
so it will be aligned with shift fork pin when shift 
forks are installed. 

7. Apply Loctite ™ 242. or equivalent. to the threads of 
the sector support to replenish the factory applied 
patch. Install the shift sector support. Tighten the 
sector support with Socket 9033 to 27-34 N·m 
(20-25 ft.lbs.). 

8Ode5397 
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8. Assemble and install range fork (2) and hub (1). Be 
sure hub is properly seated in low range gear and 
engaged to the input gear. 

9. Align and insert range fork pin in shift sector slot. 

10. Install mode fork (2) and shift rail (1) onto the 
mode sleeve. 

11. Install the mode fork (2). sleeve (3)1 and shift rail 
(1) into the transfer case. 

12. Install mainshaft (2) into the transfer case (1). 
Guide mainshaft through the mode and range 
sleeves and into the input gear. 

8Off54d7 
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13. Install the transfer case position sensor or switch 
(2). lighten the sensor or switch to 20-34 N·m 
(15-25 ft. Ibs.) torque. 

14. Install manual shift lever (3}and spacer onto sec· 
tor shaft (1). 

15. Install washer and nut on sector shaft to secure 
shift lever. Apply 1-2 drops Mopar® Lock N' Seal, 
or equivalent, to nut threads before installation. 
Then tighten nut to 27-34 N·m (20-25 ft. Ibs.) 
torque. 

16. Install new o-ring (1) on detent plug (2). 

J94.21-372 
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17. Install detent plunger (4), spring (3), and plug (2). 
Tighten the plug to 16-25 N·m (12~18 ft. Ibs.). 

FRONT OUTPUT SHAFT AND DRIVE CHAIN 
1. Install the front output shaft (2) into the front output 

shaft front bearing. 

2. Install the front output shaft bearing inner snap-ring 
(2) onto the output shaft. 

3. Install the new front output shaft seal with Seal 
Installer MB991168A 

80de45f7 

8Off53b2 
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4. Insert front drive sprocket in drive chain. 

5. Install drive chain around rear drive sprocket. 

6. Position rear drive sprocket (3) over the output 
shaft and lower the sprocket and chain assembly 
until the front sprocket is positioned over the front 
output shaft. 

7. Align the splines in the sprockets to the splines on 
the output shafts and install the sprockets onto the 
output shafts. 

8. Install front sprocket retaining ring (3). 

9. Install rear sprocket retaining ring (3). 

8OIf52fJ 
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10. Install spring (2) onto shift rail (1). 

1 L Insert magnet (1) in front case pocket (2). 

REAR CASE 
1. Install the oil pick-up tube and screen into the rear 

case half. 

2. Apply bead of Mopar® Gasket Maker, or equivalent. 
to mating surface of front case. Keep sealer bead 
width to maximum of 3/16 inch. Do not use exces
sive amount of sealer as excess will be displaced 
into case interior. 

3. Align mainshaft with he rear output shaft bearing 
and align shift rail with bore in rear case. Then 
install rear case (2). Verify that the case alignment 
dowels correctly seat into their mating recesses. 

8Off5:28a 
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4. Install 4-5 rear case (2) -to- front case (1) bolts (3) 
to hold rear case in position. Tighten bolts snug but 
not to specified torque at this time. 

CAUTION: Verify that shift rail, and case alignment 
dowels are seated before installing any bolts. 
Case could be cracked "if sh~ft rail or dowels are 
misaligned. 

5. Tighten bolts to 27-34 N·m (20-25 ft. Ibs.), 

6. Install rear output bearing inner snap-ring (3) to 
output shaft (1). 

8Off4ed7 
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OIL PUMP AND REAR EXTENSION 

1. Install the oil pump (3) onto the output shaft (2). 

2. Engage the oil pump pick-up tube (2) into the oil 
pump (1). Verify that the pick-up tube o-ring is on 
the tube and is correctly installed to the oil pump. 
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3. Apply bead of Mopar® Gasket Maker, or equivalent. 
to mating surface of rear extension housing. Keep 
sealer bead width to maximum of 3/16 inch. Do not 
use excessive amount of sealer as excess could 
be displaced into output bearing. 

4. Install extension housing (2) onto the rear case half 
(1 ). 

5. Install rear extension bolts (2). TIghten the bolts to 
27-34 N·m (20~25 ft.lbs.). 
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6. Install the extension housing boot and seal assem
bly with Seal Installer 9037 (3) and Universal Han
dle C-4171 (2). 

7. I nstall the front companion flange onto the front 
output shaft. 

8. Install two bolts 1800 apart into the front output 
shaft companion flange. 

9. Place holder (1) over the bolts (2) and against the 
companion flange. 

10. Instan a new front companion flange nut. lighten 
the companion flange nut to 176-271 N·m 
(130-200 tUbs.). 

INSTALLATION 

8Off4dbO 

1. Align and seat transfer case on transmission. Be sure transfer case input gear splines are aligned with trans
mission output shaft. Align splines by rotating transfer case rear output shaft yoke if necessary. Do not install any 
transfer case attaching nuts until the transfer case is completely seated against the transmission. 

2. Install and tighten transfer case attaching nuts. Tighten nuts to 30-41 N·m (20-30 ft.lbs.). 

3. Remove jack stand from under transmission. 

4. Align and connect propeller shafts. (Refer to 3 - DIFFERENTIAL & DRIVELINE/PROPELLER SHAFT/PROPEL
LER SHAFT - INSTALLATION) 

5. Connect vent hose and transfer case position sensor connector. 

6. Connect shift rod to transfer case lever or floor shift arm. Use channel lock style pliers to press rod back into 
lever grommet. 

7. Adjust shift linkage. if necessary. 

8. Fill transfer case with recommended transmission fluid and install fill plug. 
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9. Install skid plate, if equipped. (Refer to 13 - FRAMES & BUMPERS/FRAMEfTRANSFER CASE SKID PLATE -
INSTALLATION) 

10. Lower vehicle 

SPECIFICATIONS 

TRANSFER CASE - NV271 

TORQUE SPECIFICATIONS 

DESCRIPTION 

Plug, Detent 

Plug, Drain/Fill 

Bolt, Extension Housing 

Bolt, Case Half 

Nut, Range Lever 

Sector Support 

Nuts, Mounting 

Position Sensor 

Nut, Companion Flange 

N-m Ft. Lbs. In. Lbs. 

16-25 12-18 -
20-34 15-25 -
27-34 20-25 -
27-34 20-25 -
27-34 20-25 -
27-34 20-25 -
30-41 20-30 -
20-34 15-25 -

176-271 130-200 -



21 • 2174 TRANSFER CASE - NV271 .. SERVICE: IftFORMATION --------- DR 

SPECIAL TOOLS 

TRANSFER CASE NV271/NV273 

Installer, Bearing .. 8128 

Handle, Universal ... C-4171 
Cup .. 8148 

Installer - 8151 

Remover - L-4454 

Installer, Bearing .. 6953 

Installer .. 8152 

Installer, Pump Housing Seal - 7888 

Installer .. 8891 
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HOLDER 6719A 

Socket-9033 

Installer, Seal- MB991168A 

Installer, Bearing - 9035 

REMOVER 8992 

Installer, Seal - 9036 

Installer, Seal - 9037 
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BOOT-EXTENSION HOUSING SEAL AND DUST 

REMOVAL 
1. Raise and support vehicle. 

2. Remove rear propeller shaft. (Refer to 3 - DIFFER
ENTIAL & DRIVELINEIPROPELLER SHAFT/PRO
PELLER SHAFT - REMOVAL) 

3. Use a suitable chisel or pry toof to remove the rear 
extension housing dust boot (2). 

4. Use a suitable chisel or pry tool to remove the rear 
extension housing seal. 

INSTALLATION 
1. Clean fluid residue from sealing surface and 

inspect for defects. 

2. Install the extension housing dust boot and seal 
assembly with Seal Installer 9037 (3) and Universal 
Handle C-4171 (2). 

3. Install propeller shaft. (Refer to 3 - DIFFERENTIAL 
& DRIVELINE/PROPELLER SHAFT/PROPELLER 
SHAFT - INSTALLATION) 

4. Verify proper transfer case fluid level. 

5. Lower vehicle. 

8OffBoee 
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FLUID 

STANDARD PROCEDURE - FLUID DRAIN AND REFILL 
The fill (1) and drain (2) plugs are both in the rear 
case. 

1. Raise vehicle. 

2. Position drain pan under transfer case. 

NOTE: It may be necessary to remove the exhaust 
v-pipe at the exhaust manifold to properly access 
the fill and drain plugs. Lowering the exhaust will 
allow the plugs to be accessed for torquing during 
installation. (Refer to 11 • EXHAUST SYSTEM/EX
HAUST PIPE - REMOVAL) 

3. Remove drain and fill plugs and drain lubricant 
completely. 

4. Install drain plug. TIghten plug to 20-34 N·m (15-25 
ft. Ibs.). 

5. Remove drain pan. 

6. Fill transfer case to bottom edge of fill plug opening 
with Mopar® ATF +4, Automatic Transmission fluid. 

7. Install and tighten fill plug to 20-34 N·m (15-25 ft. Ibs.). 

8. Install the exhaust y-pipe to the exhaust manifold, if removed. (Refer to 11 - EXHAUST SYSTEM/EXHAUST 
PIPE - INSTALLATION) 

9. Wipe any excess fluid that may have spilled onto the exhaust. 

10. Lower vehicle. 
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SEAL-FRONT OUTPUT SHAFT 

REMOVAL 
1. Remove the front propeller shaft (Refer to 3 - DIF

FERENTIAL & DRIVELINEIPROPELLER SHAFT/ 
PROPELLER SHAFT - REMOVAL). 

2. Install two bolts 1800 apart into the front output 
shaft companion flange. 

3. Place Yoke Holder 6719 (1) over the bolts (2) and 
against the companion flange. 

4. Remove and discard the front companion flange 
nut. 

5. Remove the companion flange from the front out
put shaft. It may be necessary to use Pinion 
Flange Remover 8992 to remove the companion 
flange. 

6. Using a screw and a slide hammer, remove the 
front output shaft seal. 

INSTALLATION 
1. Install the new front output shaft seal with Seal 

Installer MB991168A. 

2. Install the front companion flange onto the front 
output shaft. 

3. Install two bolts 1800 apart into the front output 
shaft companion flange. 

4. Place Yoke Holder 6719 (1) over the bolts (2) and 
against the companion flange. 

5. Install a new front companion flange nut. lighten 
the companion flange nut to 176·271 N·m (130-200 
ft.lbs.). 

6. Install front propeller shaft (Refer to 3 - DIFFEREN
TIAL & DRIVEUNEIPROPELLER SHAFT/PRO
PELLER SHAFT - INSTALLATION). 

8Off4dbO 
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SENSOR-POSITION 

DESCRIPTION 

21 - 2179 

The transfer case position sensor is an electronic device whose output can be interpreted to indicate the transfer 
case's current operating mode. The sensor consists of a five position, resistive multiplexed circuit which returns a 
specific resistance value to the Powertrain Control Module (PCM) for each transfer case operating mode. The sen
sor is located on the top of the transfer case, just left of the transfer case centerline and rides· against the sector 
plate roostercomb. The PCM supplies 5VDC (+/- 0.5V) to the sensor and monitors the return voltage to determine 
the sector plate, and therefore the transfer case, position. 

OPERATION 

Operating Mode Versus Resistance 

SENSOR POSITION OPERATING MODE SENSOR RESISTANCE (ohms) 

1 2H 

2 4H 

3 NEUTRAL 

4 4L 

5 NOT USED 

During normal vehicle operation, the Powertrain Con
trol Module (PCM) monitors the transfer case position 
sensor return voltage to determine the operating mode 
of the transfer case. Refer to the Operating Mode Ver
sus Resistance table for the correct resistance for 
each position. 

1172-1195 

677-691 

406-415 

208-213 

60-61 

Position Sensor Linear Movement 

REMOVAL 
1. Raise and support the vehicle. 

1 - POSITION 1 - 10mm ±O.5mm 
2 - POSITION 2 - 12mm ±O.Smm 
3 - POSITION 3 - 14mm ±O.Smm 
4 - POSITION 4 - 16mm ±O.5mm 
S - POSITION 5 - 18mm ±O.Smm 
6 - POSITION 6 - 20mm±O.5mm - FULL EXTENSION 

2. Disengage the transfer case position sensor connector from the position sensor. 

3. Remove the position sensor from the transfer case. 

BOcd3d70 
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INSTALLATION 
1. Inspect the o-ring seal on the transfer case position sensor. Replace the o-ring if necessary. 

2. Install the transfer case position sensor into the transfer case. Torque the sensor to 27 N·m (20 ft.lbs.). 

3. Engage the transfer case position sensor connector to the position sensor. 

4. Lower vehicle. 

5. Verify proper sensor operation. 
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LEVER-SHIFT 

REMOVAL 

Transfer Case Shifter 

1 - SHIFTER BOOT 
2 - SHIFTER KNOB 
3 - SHIFTER CONSOLE 

1. Shift transfer case into 2H. 

2. Raise and support the vehicle. 

4 - SHIFTER MECHANISM 
5 - ALIGNMENT PIN 
6 - TRANSFER CASE 

3. Loosen adjusting trunnion lock bolt and slide shift rod out of trunnion. If rod lacks enough travel to come out of 
trunnion, push trunnion out of shift lever. 

4. Lower vehicle. 

5. Remove transfer case shifter knob cap. 

6. Remove nut holding shifter knob (2) to shift lever. 

7. Remove shifter knob. 

B. Remove the shift boot from the shifter console. 

9. Remove the bolts securing the shifter mechanism to the floor pan. 

10. Separate shift lever mechanism from the vehicle. 
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INSTALLATION 

1 - SHIFTER BOOT 
2 - SHIFTER KNOB 
3 - SHIFTER CONSOLE 

Transfer Case Shifter 

4 - SHIFTER MECHANISM 
5 - ALIGNMENT PIN 
6 - TRANSFER CASE 

BOdenclO 

1. If the shifter mechanism does not have a adjustment locating pin installed, align the adjustment channel on the 
shifter assembly to the locating hole in the lower shift lever and install an appropriately sized pin to retain the 
position. 

2. Position shift lever in vehicle. 

3. Install the bolts to hold the shifter mechanism (4) to the floor pan. 

4. Raise vehicle. 

5. Verify that the transfer case is still in the 2H position. The 2H detent position on the transfer case shift arm is the 
second position from full forward. 

S. Install trunnion to shift lever, if necessary. 

7. Install shift rod to trunnion, if necessary. 

8. Tighten the shift rod lock bolt to 10 N·m (90 in.lbs.). 

9. Remove the shifter adjustment locating pin from the adjustment channel and the locating hole. 
10. Lower vehicle. 

11. Install the transfer case shifter console. 

12. Install the shifter boot and the shifter knob onto the shifter lever. 

13. Install nut to hold shifter knob to shift lever. 

14. Install shifter knob cap. 

15. Verify transfer case operation. 
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ADJUSTMENTS 

ADJUSTMENT - SHIFT LEVER 

1 - SHIFTER BOOT 
2 - SHIFTER KNOB 
3 - SHIFTER CONSOLE 

1. Move shift lever into 2H position. 

2. Raise vehicle. 

3. Loosen shift rod lock bolt at trunnion. 

Transfer Case Shifter 

4 - SHIFTER MECHANISM 
5 - ALIGNMENT PIN 
6 - TRANSFER CASE 

8Ode77dO 

4. Check shift rod fit in trunnion. Be sure rod does not bind in trunnion. Lubricate the shift rod and trunnion if nec
essary. 

5. Verify that transfer case shift lever is in 2H detent pOSition. The 2H detent position on the transfer case shift arm 
is the second position from full forward. 

6. Align the adjustment locating hole on the lower shifter lever with the adjustment channel on the shifter bracket 
assembly. 

7. Insert an appropriately sized pin through into the adjustment channel and through the locating hole to hold the 
shifter in the correct position. 

8. Tighten shift rod lock bolt to 10 N·m (90 in. Ibs.) torque. 

9. Remove the locating pin from the adjustment channel and locating hole. 
10. Check shift linkage operation. Be sure transfer case shifts into and operates properly in all ranges. 
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TRANSFER CASE - NV243 - SERVICE INFORMATION 

DESCRIPTION 

21 - 2185 

The NV243 is an electronically controlled part-time transfer case with a low range gear reduction system. The 
NV243 has three operating ranges plus a NEUTRAL position. The low range system provides a gear reduction ratio 
for increased low speed torque capability. 

The geartrain is mounted in two aluminum case halves attached with bolts. The mainshaft front and rear bearings 
are mounted in aluminum retainer housings bolted to the case halves. 

OPERATING RANGES 
Transfer case operating ranges are: 

• 2WD (2-wheel drive). 
• 4HI (4-wheel drive). 
• 4LO (4-wheel drive low range). 

• NEUTRAL. 

The 2WD range is for use on any road surface at any time. 

The 4HI and 4LO ranges are for off road use only. They are not for use on hard surface roads. The only exception 
being when the road surface is wet or slippery or covered by ice and snow. 

The low range reduction gear system is operative in 4LO range only. This range is for extra pulling power in off road 
situations. Low range reduction ratio is 2.72:1. 

SHIFT MECHANISM 
Operating ranges are selected with a dash mounted shift selector switch. The shift selector switch provides a input 
to the Transfer Case Control Module (TCCM) to indicate the driver's desire to change operating ranges. The TCCM 
uses this input, along with input from the transfer case mounted mode sensor and information from the vehicle's 
bus, to determine if a shift is permitted . .If the TCCM decides the shift is permitted, the TCCM controls the shift 
motor, mounted to the exterior of the transfer case, to perform the shift. 

IDENTIFICATION 
A circular ID tag (1) is attached to the rear case of 
each transfer case. The ID tag provides the transfer 
case model number, assembly number, serial number, 
and low range ratio. 

The transfer case serial number also represents the 
date of build. 

OPERATION 
The input gear is splined to the transmission output shaft. The input gear drives the mainshaft through the planetary 
assembly and range sleeve. The front output shaft is operated by a drive chain that connects the shaft to a drive 
sprocket on the mainshaft. The drive sprocket is engaged/disengaged by the mode fork, which operates the mode 
sleeve and hub. The sleeve and hub are not equipped with a synchronizer mechanism for shifting. 
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DIAGNOSIS AND TESTING - TRANSFER CASE - NV243 

DIAGNOSIS CHART 

Condition Possible Cause Correction 

Transfer case difficult to shift or will 1) Transfer case electronically 1) Verify proper operation per the 
not shift into desired range. controlled shift system malfunction. appropriate diagnostic manual. 

2) If vehicle was operated for an 2) Drive the vehicle in a straight line 
extended period in 4HI mode on dry and momentarily release the 
surface, driveline torque load may accelerator. The transfer case can 
cause difficulty. then be shifted to the desired mode. 

3) Insufficient or incorrect lubricant. 3) Drain and refill transfer case with 
the correct quantity of Mopar® ATF 
+4, Automatic Transmission Fluid. 

4) Internal transfer case 4) Repair or replace components as 
components binding, worn, or necessary. 
damaged. 

Transfer case noisy in all drive 1) Insufficient or incorrect lubricant. 1) Drain and refill transfer case with 
modes. the correct quantity of Mopar® ATF 

+4, type 9602, Automatic 
Transmission Fluid. 

2) Internal transfer case 2) Repair or replace components as 
components binding, worn, or necessary. 
damaged. 

Transfer case noisy while in, or 1) Transfer case not completely 1) While rolling 2-3 MPH and the 
jumps out of, 4LO mode. engaged in 4LO position. transmission in NEUTRAL, or clutch 

depressed on vehicles equipped 
with a manual transmission, shift 
transfer case to the 2WD or 4HI 
position, and then back into the 4LO 
position. 

2} Range fork damaged, inserts 2) Repair or replace components as 
worn, or fork is binding on the shift necessary. 
rail. 

3) Low range gear worn or 3) Repair or replace components as 
damaged. necessary. 

Lubricant leaking from transfer case 1) Transfer case overfilled. 1) Drain lubricant to the correct 
seals or vent. level. 

2) Transfer case vent closed or 2) Clean or replace vent as 
restricted. necessary. 

3) Transfer case seals damaged or 3) Replace suspect seal. 
installed incorrectly. 

Abnormal tire wear. 1) Extended operation in 4HI mode 1} Operate vehicle in 2WD mode on 
on dry surfaces, dry surfaces. 
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REMOVAL 
1. Shift transfer case into 2WD. 

2. Raise vehicle. 

3. Drain transfer case lubricant. 

4. Remove the transfer case skid plate, if equipped. 

5. Support transmission with jack stand. 

6. Remove crossmember and transmission mount. 

7. Mark front and rear propeller shafts for alignment 
reference. 

8. Remove front and rear propeller shafts. 

9. Disconnect transfer case shift motor and mode 
sensor wire connectors (3). 

10. Disconnect transfer case vent hose. 

11. Support transfer case with transmission jack. 

12. Secure transfer case to jack with chains. 

13. Remove nuts attaching transfer case (2) to transmission (1). 

14. Pull transfer case and jack rearward to disengage transfer case. 

15. Remove transfer case from under vehicle. 

DISASSEMBLY 
Position transfer case in a shallow drain pan. Remove drain plug and drain any remaining lubricant remaining in 
case. 

SHIFT MOTOR ASSEMBLY AND FRONT OUTPUT SHAFT SEAL 
1. Remove the bolts (3) which hold the shift motor 

and mode sensor assembly (2) to the transfer case 
(1 ). 
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2. Remove the shift motor and mode sensor assem
bly from the transfer case. 

3. Remove the front propeller shaft seal boot (1) 
retaining clamp (2). 

4. Remove the front propeller shaft seal boot (1). 

5. Remove the front output shaft seal slinger (1) by 
bending (2) the slinger ears away from the transfer 
case. 

80de4617 
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6. Using a suitable pry tool (2), remove the slinger (1) 
from the output shaft using care not to damage the 
shaft. 

7. Using a screw and a slide hammer, remove the 
front output shaft seal. 

REAR EXTENSION 
1. Remove rear extension bolts (1). 

2. Remove rear extension housing (1). Tap extension 
once or twice with a plastic mallet to break sealer 
bead and loosen it. 
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3. Remove output bearing (2) retaining ring (3) with 
heavy duty snap-ring pliers. 

OIL PUMP AND REAR CASE 
1. Remove rear case (1 )-to-front case {2} bolts (3). 

2. Loosen rear case (1) with pry tool to break sealer 
bead. Insert tool in slot (3) at each end of case. 

8Ode460b 
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3. Unseat rear case from alignment dowels. 

4. Remove rear case (1) and oil pump assembly from 
front case (2). ' 

CAUTION: Do not remove the bolts holding the oil 
pump cover to the rear case half. The oil pump 
cover is aligned to the rear output shaft inner 
bearing race and will become mis-.Ugned if the 
bolts are loosened. If the transfer case failure has 
generated any debris which may have become 
trapped in the oil pump. the rear case and oil 
pump assembly MUST be replaced. 

5. Remove the oil pump pickup tube. 

FRONT OUTPUT SHAFT AND DRIVE CHAIN 
1. Remove shift rail cup (3) and spring (2). 

2. Remove front sprocket (1) retaining ring (2). 

8Ode4802 

J9421·286 

J9421·287 
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3. Pull mainshaft (3), front sprocket (1), and chain {2} 
outward about 25 mm (1 inch) simultaneously. 

4. Remove chain from mainshaft drive sprocket and 
remove front sprocket and chain as assembly. 

SHIFT FORKS AND MAINSHAFT 
1. Loosen detent plug (2). 

2. Remove detent plug (2), spring (3), and plunger 
(4). Note that the plug has an O-ring seal. Remove 
and discard this seal. 

3. Remove the front output shaft (1) snap-ring (2). 

80de4600 
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4. Remove front output shaft (2) from bearing in the 
front case (1). 

5. Pull mainshaft assembly (2) out of input gear, 
mode sleeve, and front case (1). 

6. Remove mode fork (2). mode sleeve (1). and shift 
rail as assembly. Note which way the sleeve fits in 
the fork (long side of sleeve goes to front). 

aOde45f7 

8Ode45f5 
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7. Remove range fork retaining ring. 

8. Remove range fork (2) and hub (1) as an assem
bly. Note fork position for installation reference. 

9. Remove shift sector (1). 

10. Remove the shift sector o-ring (2) from the front 
housing (1). 
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MAINSHAFT 

1. Remove the drive sprocket (3) retaining ring (2) 
from the output shaft (1). 

2. Remove the drive sprocket (3) thrust washer (2) 
from the output shaft (1). 

3. Remove drive sprocket (2) from the output shaft 
(1 ). 

SOde53a3 

80deS399 
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4. Remove the clutch gear (2) from the output shaft 
(1 ). 

5. Remove the sprocket hub (2) from the output shaft 
(1 ). 

6. Remove the mode hub retaining ring (2) from the 
output shaft (1). 

8Ode5397 

BOde5394 
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7. Remove the mode hub (2) from the output shaft 
(1 ). 

INPUT AND PLANETARY GEAR 
1. Remove input gear seal with suitable screw and 

slide hammer. 

2. Remove input gear (1) retaining ring (2) with heavy 
duty snap-ring pliers. 

3. Place front case in horizontal position. Then 
remove input gear and low range gear as an 
assembly (2). Tap gear out of bearing with plastic 
mallet, if necessary. 

BOde5390 

8Ode581c 

8Ode5845 
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INPUT AND PLANETARY GEAR 

1. Remove snap-ring (1) that retains input gear in low 
range gear. 

2. Remove retainer (3). 

3. Remove front tabbed thrust washer (1). 
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4. Remove input gear (1). 

5. Remove rear tabbed thrust washer (2) from low 
range gear (1). 

CLEANING 

J9321-36 

Clean the transfer case parts with a standard parts cleaning solvent. Remove all traces of sealer from the cases 
and retainers with a scraper and 3MTM all purpose cleaner. Use compressed air to remove solvent residue from oil 
feed passages in the case halves, retainers, gears, and shafts. 

INSPECTION 

MAINSHAFT/SPROCKET/HUB INSPECTION 
Inspect the splines on the hub and shaft and the teeth on the sprocket. Minor nicks and scratches can be smoothed 
with an oilstone. However, replace any part that is damaged. 

Check the contact surfaces in the sprocket bore and on the mainshaft. Minor nicks and scratches can be smoothed 
with 320-400 grit emery cloth but do not try to salvage the shaft if nicks or wear is severe. 
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INPUT GEAR AND PLANETARY CARRIER 

1 - PLANETARY CARRIER 
2 - REAR THRUST WASHER 
3 - FRONT THRUST WASHER 

® 

Input Gear and Carrier Components 

4 - CARRIER LOCK RING 
5 - CARRIER LOCK RETAINING RING 
6 - INPUT GEAR 

® 

Check the teeth on the input gear (6). Minor nicks can be dressed off with an oilstone but replace the gear if any 
teeth are broken, cracked, or chipped. The bearing surface on the gear can be smoothed with 300-400 grit emery 
cloth if necessary. 

Examine the planetary carrier body (1) and pinion gears for wear or damage. The carrier will have to be replaced 
as an assembly jf the body, pinion pins, or pinion gears are damaged. 

Check the carrier lock ring (4) and both thrust washers (2, 3) for wear or cracks. Replace them if necessary. Also 
replace the lock retaining ring if bent, distorted, or broken. 

SHIFT FORKS/HUBS/SLEEVES 
Check condition of the shift forks and mode fork shift 
rail (2). Minor nicks on the shift rail can be smoothed 
with 320*400 grit emery cloth. 

80b4geaf 
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Inspect the shift fork wear pads (3, 4). The mode (2) 
and range ,(1) fork pads are serviceable and can be 
replaced if necessary. 

Check both of the sleeves for wear or damage, espe
cially on the interior teeth. Replace the sleeves if wear 
or damage is evident. 

REAR EXTENSION HOUSING 
Inspect the extension housing seal and bushing. Replace both components if either show any sign of wear or dam
age. 

FRONT OUTPUT SHAFT AND DRIVE CHAIN 
Inspect the shaft threads, sprocket teeth, and bearing surlaces. Minor nicks on the teeth can be smoothed with an 
oilstone. Use 320-400 grit emery to smooth minor scratches on the shaft bearing surlaces. Rough threads on the 
shaft can be chased if necessary. Replace the shaft if the threads are damaged, bearing surfaces are scored, or if 
any sprocket teeth are cracked or broken. 

Examine the drive chain and shaft bearings. Replace the chain and both sprockets if the chain is stretched, dis
torted, or if any of the links bind. Replace the bearings if rough, or noisy. 

LOW RANGE ANNULUS GEAR 
Inspect annulus gear (2) condition carefully. The gear 
is only serviced as part of- the front case (1). If the 
gear .js damaged, it will be necessary to replace the 
gear and front case as an assembly. Do not attempt to 
remove the gear. 

FRONT AND REAR CASES 
Inspect the cases for wear and damage. 

Check case condition. If leaks were a problem, look for gouges and severe scoring of case sealing surlaces. Also 
make sure the front case mounting studs are in good condition. 

Check the front case mounting studs and vent tube. The tube can be secured with Loctite™ 271 or 680 if loose. 
The stud threads can be cleaned up with a die if necessary. Also check condition of the fill/drain plug threads in the 
rear case. The threads can be repaired with a thread chaser or tap if necessary. Or the threads can be repaired with 
Helicoil® stainless steel inserts if required. 
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OIL PUMP/OIL PICKUP 
Examine the oil pump pickup parts. Replace the pump if any part appears to be worn or damaged. Do not disas· 
semble the pump as individual parts are not available. The pump is only available as a complete assembly. The 
pickup screen, hose, and tube are the only serviceable parts and are available separately. 

ASSEMBLY 

BEARINGS AND SEALS 
1. Remove the input shaft bearing (1) from the front 

case (2) with suitable snap·ring pliers. 

2. Transfer the retaining ring to the new bearing if 
necessary and install the bearing into the front 
case. 

3. Using Bearing Installer 6436 (2) and Universal 
Handle C-4171 (3), remove front output shaft bear· 
ing. 

4. Start front output shaft bearing in case. Then seat 
bearing with Universal Handle C~4171 and Bearing 
Remover/Installer 6953. 

5. Install front output shaft bearing retaining ring. 

80de58aa 
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6. Remove input gear (2) pilot bearing by inserting a 
suitably sized drift (1) into the splined end of the 
input gear and driving the bearing out with the drift 
and a hammer. 

7. Install new pilot bearing with Bearing Installer 8684. 

8. Remove the front output shaft rear bearing with the 
screw and jaws from Remover L-4454 (2) and Cup 
8148 (3). 

SOa11090 
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9. Install new bearing with Universal Handle C-4171 
and Bushing Installer 5066. 

10. The bearing bore is chamfered at the top. Install 
the bearing (1) so it is flush with the lower edge of 
this chamfer (2). 

11. Remove the rear output shaft bearing from the 
rear case (1) using Bearing Installer 8684 (2) and 
Universal Handle C-4171 (3). 

8Ode59bb 
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12. Install the rear output shaft bearing into the rear 
case (1) using Bearing Remover/Installer 6953 (2) 
and Universal Handle C-4171 (3). 

INPUT AND PLANETARY GEAR 
1. Lubricate gears (4) and thrust washers (5) with rec

ommended transmission fluid. 

2. Install first thrust washer in low range gear (5). Be 
sure washer tabs are properly aligned in gear 
notches. 

3. Install input gear (3) in low range gear (4). Be sure 
input gear is fully seated. 

4. Install remaining thrust washer (5) in low range 
gear (4) and on top of input gear (3). Be sure 
washer tabs are properly aligned in gear notches. 

5. Install retainer (2) on input gear and install snap
ring (1). 

6. Align and install low range/input gear assembly (2) 
in front case (1). Be sure low range gear pinions 
are engaged in annulus gear and that input gear 
shaft is fully seated in front bearing. 

® ® 

® J9321-60 

8Ode5845 
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7. Install snap-ring (2) to hold inpuVlow range gear (1) 
into front bearing. 

8. Install a new input gear seal using Installer 8841 
and Universal Handle C-4171. 

SHIFT FORKS AND MAINSHAFT 
1. Lubricate mainshaft splines with recommended 

transmission fluid. 

2. Install the mode hub (2) onto the output shaft (1). 

3. Install the mode hub retaining ring (2) onto the out
put shaft (1). 

BOde581c 
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4. Install the sprocket hub (2) onto the output shaft 
(1). 

5. Instan the clutch gear (2) onto the output shaft (1). 

6. Install the drive sprocket (2) onto the output shaft 
(1 ). 

8Ode5394 

BOde5397 

8Ode5399 
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7. Install the drive sprocket (3) thrust washer (2) onto 
the output shaft (1). 

8. Install the drive sprocket (3) retaining ring (2) onto 
the output shaft (1). 

9. Lubricate sector shaft (1) with transmission fluid 
and install shift sector in case. Position slot in sec
tor so it will be aligned with shift fork pin when shift 
forks are installed. 
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10. Install the shift sector o-ring. 

11. Assemble and install range fork (2) and hub (1). 
Be sure hub is properly seated in low range gear 
and engaged to the input gear. 

12. Align and insert range fork pin in shift sector slot. 

13. Install the range fork retaining ring. 

14. Install mode fork and shift rail onto the mode 
sleeve. 

15. Install the mode fork (2), sleeve (1). and shift rail 
(2) into the transfer case. 

16. Install mainshaft (2) into the transfer case front 
housing (1). Guide mainshaft through the mode 
and range sleeves and into the input gear. 

8Ode45f5 
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17. Install new o-ring (1) on detent plug (2). 

18. Install detent plunger (4), spring (3), and plug (2). 
TIghten the plug to 16-24 N·m (12-18 ft. Ibs.). 

FRONT OUTPUT SHAFT AND DRIVE CHAIN 
1. Install the front output shaft (2) into the front output 

shaft bearing. 

® 

J9421·372 

8Ode45f7 
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2. Install the front output shaft retaining ring (2) onto 
the output shaft (1). 

3. Install the new front output shaft seal with Seal 
Installer MB991168A. 

4. Insert front sprocket (1) in drive chain (2). 

5. Install drive chain (2) around mainshaft sprocket. 
Then position front sprocket over front shaft. 

6. Raise mainshaft about 2.54 cm (one inch) and seat 
front sprocket on front output shaft. 

7. If mainshaft and mode sleeve were unseated dur
ing chain installation, align and reseat mainshaft in 
input gear and hub. 

8. Install front sprocket (1) retaining ring (2). 
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9. Install spring (2) and cup (1) on shift rail. 

10. Insert magnet (1) in front case pocket (2). 

OIL PUMP AND REAR CASE 
Lubricate the oil pump components with transmission 
fluid before installation. Prime the oil pickup tube by 
pouring a little oil into the tube before installation. 

CAUTION: Do not remove the bolts holding the oil 
pump cover to the rear case half. The oil pump 
cover is aligned to the rear output shaft inner 
bearing race and will become mis-aligned if the 
bolts are loosened. If the transfer case failure has 
generated any debris which may have become 
trapped in the oil pump. the rear case and oil 
pump assembly MUST be replaced. 

1. Install new o-ring in pickup tube inlet of oil pump. 

2. Insert oil pickup tube into the oil pump. 

3. Apply bead of Mopar® Gasket Maker, or equivalent, 
to mating surface of front case. Keep sealer bead 

80de4602 

width to maximum of 3/16 inch. Do not use excessive amount of sealer as excess will be displaced into case 
interior. 

4. Align oil pump with mainshaft and align shift rail with bore in rear case. Then install rear case (1) and oil pump 
assembly onto the front case (2). 
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5. Install 4-5 rear case (1 )-to front case (2) bolts (3) to 
hold rear case in position. Tighten bolts snug but 
not to specified torque at this time. 

CAUTION: Verify that shift rail, and case alignment 
dowels are seated before installing any bolts. 
Case could be cracked if shaft rail or dowels are 
misaligned. 

6. Apply Loctite™ 242 to remainder of rear case-to
front case bolt threads and install bolts. Tighten 
bolts to 20-27 N·m (15-24 ft. Ibs.). 

7. Install rear output bearing (2) snap-ring (3) to out
put shaft (1). 

SEAL BOOT AND SHIFT MOTOR ASSEMBLY 

8Ode460b 

1. Install the front output shaft seal slinger with Installer 8840. Install the slinger onto the shaft until the tool contacts 
the rear of the output shaft. 

2. Install a new seal boot clamp onto the seal boot. 

3. Install the seal boot and clamp onto the slinger hub and tighten the clamp with Crimp Tool C-4975-A. 

4. Position the shift motor and mode sensor assembly 
(2) onto the transfer case (1). 

5. Install the bolts (3) to hold the shift motor and 
mode sensor assembly to the transfer case. 
Tighten the bolts to 16-24 N·m (12-18 ft. Ibs.). 
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REAR EXTENSION 

1. Install new seal in rear extension housing seal with 
Installer D-163 and Universal Handle C-4171. 

2. Apply bead of Mopar® Gasket Maker, or equivalent, 
to mating surface of rear extension housing. Keep 
sealer bead width to maximum of 3/16 inch. Do not 
use excessive amount of sealer as excess could 
be displaced into output bearing. 

3. Align and install rear extension (1) on the transfer 
case (2). 

4. Apply Mopar® Silicone Sealer to threads of rear 
extension housing bolts. Then install and tighten 
bolts to 16-24 N·m (12-18 ft. Ibs.) torque. 

INSTALLATION 
1. Mount transfer case on a transmission jack. 

2. Secure transfer case to jack with chains. 

3. Position transfer case under vehicle. 

4. Align transfer case and transmission shafts and install transfer case onto the transmission. 

5. Install and tighten transfer case attaching nuts to 27-34 N·m (20-25 ft. Ibs.) torque. 

6. Connect the vent hose. 

7. Connect the shift motor and mode sensor wiring connectors. Secure wire harness to clips on transfer case. 

8. Align and connect the propeller shafts. (Refer to 3 - DIFFERENTIAL & DRIVEUNEIPROPELLER SHAFT/FRONT 
PROPELLER SHAFT - INSTALLATION) (Refer to 3 - DIFFERENTIAL & DRIVELINEIPROPELLER SHAFT/REAR 
PROPELLER SHAFT - INSTALLATION) 

9. Fill transfer case with correct fluid. (Refer to 21 - TRANSMISSIONITRANSFER CASE/FLUID - STANDARD PRO· 
CEDURE) 

10. Install skid plate, if equipped. 

11. Remove transmission jack and support stand. 

12. Lower vehicle and verify transfer case shift operation. 

SPECIFICATIONS 

TRANSFER CASE - NV243 

TORQUE SPECIFICATIONS 

DESCRIPTION 

Plug, Detent 

Plug, Drain/Fill 

Bolt, Extension Housing 

Bolt, Case Half 

Screw, Oil Pump 

Nuts, Mounting r=. _. n ••• otor and 
r. Assembly 

N-m 

16-24 

20-34 

16-24 

20-27 

12-16 

30-41 

16-24 

Ft. Lbs. In. Lbs. 

12-18 . 
15-25 -
12-18 -
15-24 -
8-12 -

20-30 -
12 .. 18 -
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DESCRIPTION N-m Ft. Lbs. In. Lbs. 

Bolts , Transfer Case to 27-34 20-25 
Transmission 
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SPECIAL TOOLS 

TRANSFER CASE - NV243 

Handle - C-4171 

Installer, Seal - D-163 

Tool Set - L-4518 

Installer, Seal- MB991168A 

Installer, Bushing - 5066 

Installer, Bearing - 6953 

Cup - 8148 

Installer, Bearing - 8684 

Installer - 8840 
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Installer, Seal .. 8841 

Remover - L-4454 

INSTALLER C-4975A 

INSTALLER 6436 
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SEAL-REAR OUTPUT 

REMOVAL 
1. Raise and support vehicle. 

2. Remove rear propeller shaft. (Refer to 3 - DIFFERENTIAL & DRIVELINE/PROPELLER SHAFT/PROPELLER 
SHAFT - REMOVAL) 

3. Using a suitable pry tool or slide-hammer mounted screw, remove the extension housing seal. 

INSTALLATION 
1. Clean fluid residue from sealing surface and 

inspect for defects. 

2. Using Seal Installer D-163 (2) and Universal Han
dle C-4171 (1), install seal in extension housing. 

3. Install propeller shaft. (Refer to 3 - DIFFERENTIAL 
& 0 RIVE LI N E/PROPELLE R SHAFT/PROP ELLE R 
SHAFT - INSTALLATION) 

4. Verity proper transfer case fluid level. 

5. Lower vehicle. 
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FLUID 

STANDARD PROCEDURE - FLUID DRAIN AND REFILL 
The fill (2) and drain (3) plugs are both in the rear 
case. 

1. Raise vehicle. 

2. Position drain pan under transfer case. 

NOTE: It may be necessary to remove the exhaust 
V-pipe at the exhaust manifold to properly access 
the fill and drain plugs. Lowering the exhaust will 
allow the plugs to be accessed for torquing during 
installation. (Refer to 11 - EXHAUST SYSTEM/EX· 
HAUST PIPE - REMOVAL) 

3. Remove drain and fill plugs and drain lubricant 
completely. 

4. Install drain plug. lighten plug to 20-34 N·m (15-25 
ft. Ibs.). 

5. Remove drain pan. 

6. Fill transfer case to bottom edge of fill plug opening with Mopar® ATF +4, Automatic Transmission fluid. 

7. Install and tighten fill plug to 20-34 N'm (15-25 ft. Ibs.). 

8. Install the exhaust y-pipe to the exhaust manifold, if removed. (Refer to 11 - EXHAUST SYSTEM/EXHAUST 
PIPE - INSTALLATION) 

9. Wipe any excess fluid that may have spilled onto the exhaust. 

10. Lower vehicle. 
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SEAL-FRONT OUTPUT SHAFT 

REMOVAL 
1. Remove the front propeller shaft (Refer to 3 - DIF

FERENTIAL & DRIVELINEIPROPELLER SHAFTI 
PROPELLER SHAFT - REMOVAL). 

2. Remove the front propeller shaft seal boot (1) 
retaining clamp (2). 

3. Remove the front propeller shaft seal boot (1). 

4. Remove the front output shaft seal slinger (1) by 
bending (2) the slinger ears away from the transfer 
case. 

80de4617 
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5. Using a suitable pry tool (2), remove the slinger (1) 
from the output shaft using care not to damage the 
shaft. 

6. Using a screw and a slide hammer, remove the 
front output shaft seal. 

INSTALLATION 
1. Install the new front output shaft seal with Seal Installer MB991168A. 

2. Install the front output shaft seal slinger with Oil Slinger Installer 8840. Install the slinger onto the shaft until the 
tool contacts the rear of the output shaft. 

3. Install a new seal boot clamp onto the seal boot. 

4. Install the seal boot and clamp onto the slinger hub and tighten the clamp with Axle Clamp Installer C-4975A. 

5. Install front propeller shaft (Refer to 3 - DIFFERENTIAL & DRIVELINEIPROPELLER SHAFT/PROPELLER 
SHAFT - INSTALLATION). 
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SENSOR-MODE 

DESCRIPTION 
The transfer case mode sensor (1) is an electronic 
device whose output can be interpreted to indicate the 
shift motor shaft's rotary position. The sensor consists 
of a magnetic ring and four Hall Effect Transistors to 
create a 4 channel digital device (non-contacting) 
whose output converts the motor shaft position into a 
coded signal. The TCCM must supply 5VDC (+1- 0.5v) , 
to the sensor and monitor the shift motor position. The 
four channels are denoted A, B, C, and D. The sensor 
is mechanically linked to the shaft of the cam which 
causes the transfer case shifting. The mode sensor 
draws less than 53 rnA. 

OPERATION 
During normal vehicle operation, the Transfer Case Control Module (TCCM) monitors the mode sensor outputs at 
least every 250 (+1-50) milliseconds when the shift motor is stationary and 400 microseconds when the shift motor 
is active. A mode sensor signal between 3.8 Volts and 0.8 Volts is considered to be undefined. 

Refer to SECTOR ANGLES vS.TRANSFER CASE POSITION for the relative angles of the transfer case shift sector 
versus the interpreted transfer case gear operating mode. Refer to MODE SENSOR CHANNEL STATES for the 
sensor codes returned to the TCCM for each transfer case mode sensor position. The various between gears posi
tions can also be referred as the transfer case's coarse position. These coarse positions come into play during shift 
attempts. 

SECTOR ANGLES vs. TRANSFER CASE POSITION 

Shaft Angle (Degrees) Transfer Case Position 

+40 4LO 

+20 N 

0 2WD/AWD 

-20 4HI 

MODE SENSOR CHANNEL STATES 

Transfer Case Sensor Channel A Sensor Channel B Sensor Channel C Sensor Channel 0 
Angle (degrees) 

Between Gears H H L H 

+40 (4LO) H H L L 

Between Gears H H L H 

Between Gears H L L H 

+20 (NEUTRAL) H L L L 

Between Gears H L L H 

Between Gears H L H H 

o (2WO/AWD) H L H L 
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Transfer Case Sensor Channel A Sensor Channel B Sensor Channel C Sensor Channel 0 
Angle (degrees) 

Between Gears H L H H 

Between Gears L L H H 

-20 (4HI) L L H L 

Between Gears L L H H 

Between Gears L H H H 
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SWITCH-SELECTOR 

DESCRIPTION 
The selector switch assembly is mounted in the left 
side of the vehicle's Instrument Panel (IP) and con-
sists of a rotary knob connected to a resistive network 
for the mode and range shift selections. Also located 
in this assembly is a recessed, normally open momen
tary switch for making shifts into and out of transfer 
case NEUTRAL. A pen, or similar instrument, is used 
to make a NEUTRAL shift selection, thus reducing the 
likelihood of an inadvertent shift request. 

The selector switch also contains four light emitting 
diode's (LED's) to indicate the transfer case position 
and whether a shift is in progress. 

TRANSFER CASE SELECTOR SWITCH 
80da1af4 

OPERATION 
As the position of the selector switch varies, the resistance between the Mode Sensor supply voltage pin and the 
Mode Sensor output will vary. Hardware, software, and calibrations within the Transfer Case Control Module 
(TCCM) are provided that interpret the selector switch resistance as given in the table below: SELECTOR SWITCH 
INTERPRETATION 

SELECTOR SWITCH INTERPRETATION 

Step Resistance Range (ohms) Required Interpretation 

A <200 Shorted 

B 400-700 NEUTRAL 

C 1050-1450 4LO 

D 1850-2300 4HI 

E 3050-5950 2WD (Default) 

F 9.5-12.SK In between positions 

G >15.5K Open 

For resistances between the ranges B-E shown for each valid position (T-Case NEUTRAL, 4LO, 4HI, 2WD), the 
TCCM may interpret the resistance as: 

• either of the neighboring valid positions. 
• as an invalid fault position. 

For resistances between the ranges E and F shown for 2WD and in-between positions, the TCCM may interpret the 
resistance as: 

• the 2WD position. 
• an invalid fault position. 
• a valid in·between position. 

For resistances between the ranges F and G shown for in-between positions and fault condition (open), the TCCM 
may interpret the resistance as: 

• a valid in-between position. 
• an invalid fault position. 
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For resistances between the ranges A and B shown for the fault condition (short) and T-Case NEUTRAL, the TCCM 
may interpret the resistance as: 

• the T-Case NEUTRAL position. 
• an invalid fault position. 

The LED's in the selector assembly are illuminated/flashed in the following manner to indicate a particular condition 
or state. 

• A solidly illuminated LED indicates a successfully completed shift and the current operating mode of the trans
fer case. White a shift has been requested but not yet completed, the LED for the desired transfer case posi
tion is flashed. 

• A flashing operating mode LED for the desired gear indicates that a shift to that position has been requested, 
but all of the driver controllable conditions have not been met. This is in an attempt to notify the driver that the 
transmission needs to be put into NEUTRAL! the vehicle speed is too great, or some other condition outlined 
(other than a diagnostic failure that would prevent this shift) elsewhere (Refer to a - ELECTRICAUELEC
TRONIC CONTROL MODULESITRANSFER CASE CONTROL MODULE OPERATION) is not met. Note that 
this flashing will continue indefinitely until the conditions are eventually met! or the selector switch position is 
changed, or if diagnostic routines no longer allow the requested shift. 

• If the driver attempts to make a shift into transfer case NEUTRAL, and any of the driver controllable conditions 
are not met, the request will be ignored until aU of the conditions are met or until the NEUTRAL select button 
is released. Additionally the neutral lamp will flash, or begin to flash while the button is depressed and operator 
controllable conditions are not being met. All of the LED's except the Neutral will flash if any of the operator 
controllable conditions for shifting are not met while the Neutral button is depressed. This "toggle" type of fea
ture is necessary because the TCCM would interpret another request immediately after the shift into transfer 
case NEUTRAL has completed. 

• No LED's illuminated indicate a fault in the transfer case control system. 
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MOTOR-SHIFT 

DESCRIPTION 
The shift motor (2) consists of a permanent magnet 
D.C. motor with gear reduction to convert a high 
speed-low torque device into a low speed-high torque 
device. The output of the device is coupled to a shaft 
which internally moves the mode and range forks that 
change the transfer case operating ranges. The motor 
is rated at 25 amps maximum at 230 C (720 F) with 10 
volts at the motor leads. 

OPERATION 
The transfer case shift motor responds to the Transfer Case Control Module (TCCM) commands to move the trans
fer case shift sector bi-directionally, as required, to obtain the transfer case operating mode indicated by the instru
ment panel mounted selector switch. 

REMOVAL 

NOTE: New shift motor assemblies are shipped in the 2WD/AWD position. If a new shift motor assembly will 
be installed, it will be necessary to shift the transfer case to the 2WD/AWD position prior to motor removal. 

1. Raise the vehicle on a suitable hoist. 

2. Disengage the wiring connectors from the shift 
motor and mode sensor. 

3. Remove the bolts (3) holding the shift motor and 
mode sensor assembly (2) onto the transfer case 
(1 ). 

4. Separate the shift motor and mode sensor assem
bly (2) from the transfer case. 
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INSTALLATION 
1. Verify that the shift sector o~ring is clean and prop

erly positioned over the shift sector and against the 
transfer case. 

NOTE: Verify that the shift motor position and sec
tor shaft orientation are aligned. It may be neces
sary to manually shift the transfer case if the sh ift 
motor and sector shaft are not aligned. 

2. Position the shift motor and mode sensor assembly 
(2) onto the transfer case (1). 

3. Install the bolts (3) to hold the assembly onto the 
transfer case. lighten the bolts to 16-24 N·m 
(12-18 ft.lbs.). 

CAUTION: If the original shift motor and mode 
sensor assembly bolts are reused, be sure to use 
Mopar® Lock & Seal or Loctite™ 242 to replenish the lock patch material originally found on the bolts 

4. Engage the wiring connectors to the shift motor and mode sensor. 

5. Refill the transfer case as necessary. 

6. Lower vehicle and verify transfer case operation. 
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ASSEMBLY-SHIFT MOTOR/MODE SENSOR 

DESCRIPTION 
The shift motor (2) consists of a permanent magnet 
D.C. motor with gear reduction to convert a high 
speed-low torque device into a low speed-high torque 
device. The output of the device is coupled to a shaft 
which internally moves the mode and range forks that 
change the transfer case operating ranges. The motor 
is rated at 25 amps maximum at 23° C (72 0 F) with 10 
volts at the motor leads. 

OPERATION 
The transfer case shift motor responds to the Transfer Case Control Module (TeCM) commands to move the trans
fer case shift sector bi-directionally. as required, to obtain the transfer case operating mode indicated by the instru
ment panel mounted selector switch. 
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TRANSFER CASE - NV244 GENII - SERVICE INFORMA-rION 

DESCRIPTION 
The NV244 GENII is an electronically controlled full and part-time transfer case with no two wheel drive operation. 

A differential in the transfer case is used to control torque transfer to the front and rear axles. A low range gear 
reduction system provides increased low speed torque capability for off road operation. The low range provides a 
2.72: 1 reduction ratio. 

The geartrain is mounted in two aluminum case halves attached with bolts. The mainshaft front and rear bearings 
are mounted in aluminum retainer housings bolted to the case halves. 

OPERATING RANGES 
NV244 GENII operating ranges are: 

• AWD (All-Wheel Drive). 

• 4LOCK (Part-time). 

• 4LO. 
• NEUTRAL. 

The AWD mode can be used at any time and on any road surface. 

The 4LOCK (Part-time) and 4LO ranges are for off road use only. The only time these ranges can be used is when 
the road surface is covered with snow, ice, or other loose slippery material. 

SHIFT MECHANISM 
Operating ranges are selected with a dash mounted shift setector switch. The shift selector switch provides a input 
to the Front Control Module (FCM) to indicate the driver's desire to change operating ranges. The FCM uses this 
input, along with the input from the transfer case mounted mode sensor and information from the vehicle's bus, to 
determine if a shift is permitted. If the FCM decides the shift is permitted, the FCM controls the shift motor, mounted 
to the exterior of the transfer case, to perform the shift. 

IDENTIFICATION 
A circular 10 (1) tag is attached to the rear case of 
each transfer case. The to tag provides the transfer 
case model number, assembly number, serial number, 
and low range ratio. 

The transfer case serial number also represents the 
date of build. 

OPERATION 

The input gear is splined to the transmission output shaft. The input gear drives the mainshaft through the planetary 
assembly and range sleeve. The front output shaft is operated by a drive chain that connects the shaft to a drive 
sprocket on the mainshaft. The drive sprocket is splined to a differential assembly. Depending on the position of the 
mode fork and sleeve, the front output shaft is driven directly by the mainshaft or through the differential. The mode 
fork operates the mode sleeve and hub. The sleeve and hub are not equipped with a synchronizer mechanism for 
shifting. 
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DIAGNOSIS AND TESTING 

TRANSFER CASE - NV244 

DIAGNOSIS CHART 

CONDITION 

Transfer case difficult to shift or will 
not shift into desired range. 

Transfer case noisy in all drive 
modes. 

Transfer case noisy while in, or 
jumps out of, 4LO. 

Lubricant leaking from transfer case 
seals or vent. 

Transfer case will not shift through 
4LOCK (Part-time) range. 

POSSIBLE CAUSE 

1) Transfer case electronically 
controlled shift system malfunction. 

2) Insufficient or incorrect lubricant. 

3) Internal transfer case 
components binding, worn, or 
damaged. 

1) Insufficient or incorrect lubricant. 

2) Internal transfer case 
components binding, worn, or 
damaged. 

1) Transfer case not completely 
engaged in 4LO position. 

2) Range fork damaged, inserts 
worn, or fork is binding on the shift 
rail. 

3) Low range gear worn or 
damaged. 

1) Transfer case overfilled. 

2) Transfer case vent closed or 
restricted. 

3) Transfer case seals damaged or 
installed incorrectly. 

1) Incomplete shift due to drivetrain 
torque load. 

2) Incorrect tire pressure. 

3) Excessive tire wear. 

4) Excessive vehicle loading. 

CORRECTION 

1) Verify proper operation per the 
appropriate diagnostic manual. 

2) Drain and refill transfer case with 
the correct quantity of Mopar® ATF 
+4, Automatic Transmission Fluid. 

3) Repair or replace components as 
necessary. 

1) Drain and refill transfer case with 
the correct quantity of Mopar® ATF 
+4, Automatic Transmission Fluid. 

2) Repair or replace components as 
necessary. 

1) While rolling 2-3 MPH and the 
transmission in NEUTRAL, or the 
clutch depressed on vehicles 
equipped with a manual 
transmission, shift the transfer case 
to the AWD or 4LOCK position, and 
then back into the 4LO position. 

2) Repair or replace components as 
necessary. 

3) Repair or replace components as 
necessary. 

1) Drain lubricant to the correct 
level. 

2) Clean or replace vent as 
necessary. 

3) Replace suspect seal. 

1) Drive in a straight line and 
momentarily release the accelerator 
pedal to complete the shift. 

2) Correct tire pressure as 
necessary. 

3) Correct tire condition as 
necessary. 

4) Correct as necessary. 
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REMOVAL 
1. Shift transfer case into AWD. 

2. Raise vehicle. 

3. Drain transfer case lubricant. 

4. Mark front and rear propeller shafts for alignment 
reference. 

S. Support transmission with jack stand. 

6. Remove the transfer case skid plate, if equipped. 

7. Disconnect front and rear propeller shafts at trans
fer case. 

8. Disconnect transfer case shift motor and mode 
sensor wire connectors (3). 

9. Disconnect transfer case vent hose. 

10. Support transfer case with transmission jack. 

11. Secure transfer case to jack with chains. 

12. Remove nuts attaching transfer case to transmission (1). 

13. Pull transfer case and jack rearward to disengage transfer case. 

14. Remove transfer case from under vehicle. 

DISASSEMBLY 
Position transfer case in a shallow drain pan. Remove drain plug and drain any remaining lubricant remaining in 
case. 

SHIFT MOTOR ASSEMBLY AND FRONT OUTPUT SHAFT SEAL 
1. Remove the bolts (3) which hold the shift motor 

and mode sensor assembly (2) to the transfer case 
(1 ). 

2. Remove the shift motor and mode sensor assem
bly from the transfer case. 
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3. Remove the front propeller shaft seal boot (1) 
retaining clamp (2). 

4. Remove the front propeller shaft seal boot (1). 

5. Remove the front output shaft seal slinger (1) by 
bending (2) the slinger away from the transfer 
case. 

6. Using a suitable pry tool, remove the slinger from 
the output shaft using care not to damage the 
shaft. 

7. Using a screw and a slide hammer, remove the 
front output shaft seal. 

8122df4b 

8122.781 
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REAR EXTENSION 

1. Remove rear extension housing (1) bolts. 

2. Remove rear extension housing (1). Tap extension 
once or twice with a plastic mallet to break sealer 
bead and loosen it. 

3. Remove output shaft bearing (2) retaining ring (3) 
with heavy duty snap·ring pliers. 

80c1e460b 
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OIL PUMP AND REAR CASE 

1. Remove rear case (1) -to-front case (2) bolts (3). 

2. Loosen rear case (1) with pry tool to break sealer 
bead. Insert tool in slot (3) at each end of case. 

3. Unseat rear case from alignment dowels. 

CAUTION: Do not remove the bolts holding the oil 
pump cover to the rear case half. The oil pump 
cover is aligned to the rear output shaft inner 
bearing race and will become mis-aligned If the 
bolts are loosened .. If the transfer case failure has 
generated any debris which may have become 
trapped in the 011 pump. the rear case and oil 
pump assembly MUST be replaced. 

4. Remove rear case (1) and oil pump assembly from 
front case (2). 

5. Remove the oil pump pickup "tube. 

8122e904 
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FRONT OUTPUT SHAFT AND DRIVE CHAIN 

1. Remove shift rail (1) spring (2). 

2. Remove front sprocket (1) retaining ring (2). 

3. Remove the mode fork (2) and sleeve (3) from the 
shift rail (1) and mainshaft. 

8122e908 

J9421·287 
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4. Remove the rear output shaft retaining ring (2) 
from the output shaft (1). 

5. Pull front sprocket (1), rear sprocket (3), and chain 
(2) outward simultaneously. 

6. Remove front sprocket, rear sprocket and chain as 
an assembly_ 

SHIFT FORKS AND MAINSHAFT 
1. Loosen detent plug (2). 
2. Remove detent plug (2), spring (3), and plunger 

(4). Note that the plug has an O-ring seal. Remove 
and discard this seal. 

81228947 

81228940 
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3. Remove the front output shaft (1) snap-ring (2). 

4. Remove front output shaft from bearing in case. 

5. Remove the mainshaft and differential assembly (2) 
from the input gear and transfer case (1). 

6. Remove the shift rail (1) from the range fork 
assembly (2) and the front case. 

81228849 

8122ea4d 

8122ab51 
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7. Remove range fork (2) and hub (1) as an assem
bly. Note fork position for installation reference. 

8. Remove shift sector (1). 

9. Remove the shift sector o-ring (2). 

8122ec41 
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MAINSHAFT 

1. Remove intermediate clutch shaft (2) snap-ring (1). 

8122a045 

2. Remove the intermediate clutch shaft thrust ring 
(1 ). 

812211B9 

3. Remove the intermediate clutch shaft (1). 

8123OO2d 
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4. Remove the differential snap-ring (1). 

5. Remove the differential assembly (1) from the 
mainshaft (2). 

6. Remove the mode hub (2) and mode hub retainer 
from the differential assembly (1). 

8123OO8b 

8123OOc7 

812300fc 
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7. Remove the mode hub retainer (1) from the mode 
hub (2). 

INPUT AND PLANETARY GEAR 
1. Remove input gear seal with suitable screw and 

slide hammer. 

2. Remove input gear retaining ring (2) with heavy 
duty snap-ring pliers. 

3. Place front case in horizontal position. Then 
remove input gear and low range gear as an 
assembly (2). Tap gear out of bearing with plastic 
mallet. if necessary. 

81230427 

8Ode581c 

8Oda5845 
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INPUT AND PLANETARY GEAR 

1. Remove snap-ring (1) that retains input gear in low 
range gear. 

2. Remove retainer (3). 

3. Remove front tabbed thrust washer (1). 



21 • 2244 TRANSFER CASE • NV244 GENII - SERVICE INFORMATION ------- DR 

4. Remove input gear (1). 

5. Remove rear tabbed thrust washer (2) from low 
range gear (1). 

CLEANING 

J9321-36 

Clean the transfer case parts with a standard parts cleaning solvent. Remove all traces of sealer from the cases 
and retainers with a scraper and 3MTM all purpose cleaner. Use compressed air to remove solvent residue from oil 
feed passages in the case halves, retainers, gears, and shafts. 

INSPECTION 

MAINSHAFT/SPROCKET/HUB INSPECTION 
Inspect the splines on the hub and shaft and the teeth on the sprocket. Minor nicks and scratches can be smoothed 
with an oilstone. However, replace any part that is damaged. 

Check the contact surfaces in the sprocket bore and on the mainshaft. Minor nicks and scratches can be smoothed 
with 320-400 grit emery cloth but do not try to salvage the shaft jf nicks or wear is severe. 
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INPUT GEAR AND PLANETARY CARRIER 

1 - PLANETARY CARRIER 
2 - REAR THRUST WASHER 
3 - FRONT THRUST WASHER 

® 

® 

Input Gear and Carrier Components 

4 - CARRIER LOCK RING 
5 - CARRIER LOCK RETAINING RING 
6 -INPUT GEAR 

® 

s001b75j 

Check the teeth on the gear. Minor nicks can be dressed off with an oilstone but replace the gear if any teeth are 
broken, cracked, or chipped. The bearing surface on the gear can be smoothed with 300-400 grit emery cloth if 
necessary. 

Examine the carrier body and pinion gears for wear or damage. The carrier will have to be replaced as an assembly 
if the body, pinion pins, or pinion gears are damaged. 

Check the lock ring and both thrust washers for wear or cracks. Replace them if necessary. Also replace the lock 
retaining ring if bent, distorted, or broken. 

SHIFT FORKS/HUBS/SLEEVES 
Check condition of the shift forks and mode fork shift rail. Minor nicks on the shift rail can be smoothed with 320-
400 grit emery cloth. 

Inspect the shift fork wear pads (3, 4). The mode (2) 
and range (1) fork pads are serviceable and can be 
replaced if necessary. 

Check both of the sleeves for wear or damage, espe
cially on the interior teeth. Replace the sleeves if wear 
or damage is evident. 

8123330c 
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REAR EXTENSION HOUSING 
Inspect the extension housing seal and bushing. Replace both components if either show any sign of wear or dam
age. 

FRONT OUTPUT SHAFT AND DRIVE CHAIN 
Inspect the shaft splines and bearing suriaces. Minor nicks on the splines can be smoothed with an oilstone. Use 
320-400 grit emery to smooth minor scratches on the shaft bearing surfaces. Replace the shaft if the bearing sur
faces are scored or if any of the splines are cracked or broken. 

Examine the drive chain and shaft bearings. Replace the chain and both sprockets if the chain is stretched. dis
torted, or if any of the links bind. Replace the bearings if rough, or noisy. 

LOW RANGE ANNULUS GEAR 
Inspect annulus gear (2) condition carefully. The gear 
is only serviced as part of the front case (1). If the 
gear is damaged, it will be necessary to replace the 
gear and front case as an assembly. Do not attempt to 
remove the gear. 

FRONT AND REAR CASES 
Inspect the cases for wear and damage. 

Check case condition. If leaks were a problem, look for gouges and severe scoring of case sealing suriaces. Also 
make sure the front case mounting studs are in good condition. 

Check the front case mounting studs and vent tube. The tube can be secured with Loctite ™ 271 or 680 if loose. 
The stud threads can be cleaned up with a die if necessary. Also check condition of the fill/drain plug threads in the 
rear case. The threads can be repaired with a thread chaser or tap if necessary. Or the threads can be repaired with 
Helicoil® stainless steel inserts if required. 

OIL PUMP/OIL PICKUP 
Examine the oil pump pickup parts. Replace the pump if any part appears to be worn or damaged. Do not disas
semble the pump as individual parts are not available. The pump is only available as a complete assembly. The 
pickup screen, hose, and tube are the only serviceable parts and are available separately. 



DR ------- TRANSFER CASE - NV244 GENII .. SERVICE INFORMATION 21· 2247 

ASSEMBLY 

BEARINGS AND SEALS 
1. Remove the input shaft bearing (1) from the front 

case (2) with suitable snap-ring pliers. 

2. Transfer the retaining ring to the new bearing if 
necessary and install the bearing into the front 
case. 

3. Remove the front output shaft bearing retaining 
ring from inside the front case half. 

4. Using Bearing Remover/Installer 6436 and Univer
sal Handle C-4171 ~ remove front output shaft bear
ing. 

5. Start front output shaft bearing in case. Then seat 
bearing with Universal Handle C-4171 (3) and 
Bearing Remover/Installer 6953 (2). 

6. Install front output shaft bearing retaining ring. 

7. Remove the front output shaft rear bearing with the 
screw and jaws from Remover L-4454 (2) and Cup 
8148 (3). 

80de58aa 

8Oa98366 
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8. Install new bearing with Universal Handle C-4171 
(1) and Bushing Installer 5066 (3). 

9. Remove the rear output shaft bearing from the rear 
case using Bushing Installer 5065 (2) and Univer
sal Handle C-4171 (1). 

10. Install the rear output shaft bearing into the rear 
case using Bearing' Remover/Installer 6953 (2) 
and Universal Handle C-4171 (3). 

81234018 
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INPUT AND PLANETARY GEAR 

1. Lubricate gears and thrust washers (5) with recom
mended transmission fluid. 

2. Install first thrust washer in low range gear (4). Be 
sure washer tabs are properly aligned in gear 
notches. 

3. Install input gear (3) in low range gear (4). Be sure 
input gear is fully seated. 

4. Install remaining thrust washer (5) in low range 
gear (4) and on top of input gear (3). Be sure 
washer tabs are properly aligned in gear notches. 

5. Install retainer (2) on input gear and install snap
ring (1). 

6. Align and install low range/input gear assembly (2) 
in front case (1). Be sure low range gear pinions 
are engaged in annulus gear and that input gear 
shaft is fully seated in front bearing. 

7. (nstall snap-ring (2) to hold input/low range gear (1) 
into front bearing. 

8. Install a new input gear seal using Seal Installer 
8841 and Universal Handle C-4171. 

CD 

® 

21 - 2249 

J9321.CIJ 

8Ode5845 

8Ode581c 
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SHIFT FORKS AND MAINSHAFT 

1. Lubricate mainshaft splines with recommended 
transmission fluid. 

NOTE: Replace the mode hub retainer if the legs 
were distorted during removal. 

2. Install the mode hub retainer (1) onto the mode 
hub (2). 

3. Install the mode hub (2) and mode hub retainer 
onto the differential assembly (1). Make sure the 
retainer is fully seated onto the differential. 

4. Install the differential assembly (1) onto the main
shaft (2). 

81230427 

812300fc 

8123OOc7 
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5. Install the differential snap-ring (1). 

8123OO8b 

6. Install the intermediate clutch shaft (1). 

B123OO2d 

7. Install the clutch shaft thrust ring (1). 

81221189 



21 - 2252 TRANSFER CASE - NV244 GENII - SERVICE INFORMATION -------- DR 

8. Install clutch shaft (2) snap-ring (1). 

9. Lubricate sector shaft with transmission fluid and 
install shift sector (1) in case. Position slot in sector 
so it will be aligned with shift fork pin when shift 
forks are installed. 

10. Install the shift sector o-ring. 

11. Assemble and install range fork (2) and hub (1). 
Be sure hub is properly seated in low range gear 
and engaged to the input gear. 

12. Align and insert range fork pin in shift sector slot. 

8122e045 
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13. Install the shift rail (1) into the range fork assem
bly (2) and the front case. 

14. Install the mainshaft and differential assembly (2) 
into the input gear and transfer case (1). 

FRONT OUTPUT SHAFT AND DRIVE CHAIN 
1. Install the front output shaft into the front output 

shaft bearing. 
2. Instan the front output shaft snap-ring (2) onto the 

output shaft (1). 
3. Instatt the new front output shaft seal with Installer 

MB991168A 

8122eb51 

812.2ea4d 
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4. Install new a-ring (1) on detent plug (2). 

NOTE: Shift the transfer case to the same range! 
mode position it was in when the shift motor was 
removed prior to installing the shift detent compo .. 
nents. 

5. Install detent plunger (4), spring (3), and plug (2). 
Tighten the plug to 16-24 N·m (12-18 ft. Ibs.). 

6. Install the new front output shaft seal slinger (1) 
with Installer 8840 (2). Install the slinger onto the 
shaft until the tool contacts the front of the output 
shaft. 

J94.21-372 

81234db4 
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7. Install the front sprocket (1), rear sprocket (3), and 
chain (2) as an assembly. 

8. Lower the front sprocket, rear sprocket, and chain 
over the front and rear output shafts simultaneously 
until fully seated on both splines. 

9. Install the rear output shaft retaining ring (2) onto 
the output shaft (1). 

10. Install the front sprocket (1) retaining ring (2). 

8122e94b 

81228947 

J9..t2t.287 
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11. Inspect mode fork assembly (1). Replace pads if 
necessary. Also check springs and slider bracket. 
Replace worn or damaged components. 

12. Install the mode fork (2) and sleeve (3) over the 
shift rail (1) and mainshaft. 

13. Install spring (2) onto the shift rail (1). 

81234fa7 

81228908 
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14. Insert magnet (1) in front case pocket (2). 

OIL PUMP AND REAR CASE 
Lubricate the oil pump components with transmission 
fluid before installation. Prime the oil pickup tube by 
pouring a little oil into the tube before installation. 

CAUTION: Do not remove the bolts holding the oil 
pump cover to the rear case half. The oil pump 
cover is aligned to the rear output shaft inner 
bearing race and will become mis-aligned if the 
bolts are loosened. It the transfer case failure has 
generated any debris which may have become 
trapped in the oil pump. the rear case and oil 
pump assembly MUST be replaced. 

1. Install new o-ring in pickup tube inlet of oil pump, jf 
necessary. 

2. Insert oil pickup tube into the oil pump. 

3. Apply bead of Mopar® Gasket Maker. or equivalent, 

81234Se7 

8122e904 

to mating surface of front case. Keep sealer bead width to maximum of 3/16 inch. Do not use excessive amount 
of sealer as excess will be displaced into case. interior. 

4. Align oil pump with mainshaft and align shift rail with bore in rear case. Then install rear case and oil pump 
assembly (1). 

5. Install rear output bearing snap-ring (3) to output 
shaft (1). 

8Ode46Ob 
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6. Install 4-5 rear case-to front case bolts (3) to hold 
rear case (1) in position. Tighten bolts snug but not 
to specified torque at this time. 

CAUTION: Verify that shift rail, and case alignment 
dowels are seated before installing any bolts. 
Case could be cracked if shaft rail or dowels are 
misaligned. 

7. Apply Mopar® Lock 'n Seal Adhesive to remainder 
of rear case-to-front case bolt threads and install 
bolts. Tighten bolts to 25-28 N·m (18-21 ft. Ibs.), 

SEAL BOOT AND SHIFT MOTOR ASSEMBLY 
1. Install a new seal boot clamp onto the seal boot. 

2. Install the seal boot (1) and clamp onto the slinger 
(2) hub and tighten the clamp with Crimp Tool 
C-4975-A. 

3. Position the shift motor and mode sensor assembly 
onto the transfer case. 

4. Install the bolts (3) to hold the shift motor and 
mode sensor assembly (2) to the transfer case (1). 
Tighten the bolts to 16-24 N·m (12-18 ft. Ibs.). 
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REAR EXTENSION 

1. Install new seal in rear extension housing seal with 
Seal Installer 0-163 and Universal Handle C-4171. 
Verify that the weep hole in the rubber is oriented 
downward. 

2. Apply bead of Mopar® Gasket Maker, or equivalent, 
to mating surface of rear extension housing. Keep 
sealer bead width to maximum of 3/16 inch. Do not 
use excessive amount of sealer as excess could 
be displaced into output bearing. 

3. Align and install rear extension (1) on the transfer 
case (2). 

4. Apply Mopar® Silicone Sealer to threads of rear 
extension housing bolts. Then install and tighten 
bolts to 16-24 N·m (12-18 ft. Ibs.) torque. 

INSTALLATION 
1. Mount transfer case on a transmission jack. 

2. Secure transfer case to jack with chains. 

3. Position transfer case under vehicle. 

4. AUgn transfer case and transmission shafts and install transfer case onto the transmission. 

5. Install and tighten transfer case attaching nuts to 27-34 N·m (20-25 ft. Ibs.) torque. 

6. Connect the vent hose. 

7. Connect the shift motor and mode sensor wiring connectors. Secure wire harness to clips on transfer case. 

8. Align and connect the propeller shafts. (Refer to 3 - DIFFERENTIAL & DRIVELINE/PROPELLER SHAFT/FRONT 
PROPELLER SHAFT - INSTALLATION) (Refer to 3 - DIFFERENTIAL & DRIVELINE/PROPELLER SHAFT/REAR 
PROPELLER SHAFT - INSTALLATION) 

9. Fill transfer case with correct fluid. (Refer to 21 - TRANSMISSIONrrRANSFER CASE/FLUID - STANDARD PRO-
CEDURE) 

10. Install skid plate, if equipped. 

11. Remove transmission jack and support stand. 

12. Lower vehicle and verify transfer case shift operation. 

SPECIFICATIONS 

TRANSFER CASE .. NV244 GENII 

TORQUE SPECIFICATIONS 

DESCRIPTION N-m 

Plug, Detent 16-24 

Plug, Drain/Fill 20-34 

Bolt, Extension Housing 16-24 

Bolt, Case Half 25-28 

Screw, Oil Pump 14-19 

Nuts, Mounting 30-41 

Bolts, Shift Motor and 16-24 
Mode Sensor Assembly 

Ft. Lbs. In. Lbs. 

12-18 -
15-25 -
12-18 -
18-21 -
10-14 -

20-30 -
12-18 -
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DESCRIPTION N-m Ft. Lbs. In. Lbs. 

Bolts, Transfer Case to 27-34 20-25 
Transmission 
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SPECIAL TOOLS 

TRANSFER CASE - NV244 GENII 

Installer, Bushing - 5065 

Installer, Bushing - 5066 
Handle, Universal - C-4171 

Installer, Bearing - 6953 

Installer, Seal - D-163 

Cup - 8148 

Remover - L-4454 

Installer - 8840 

Installer, Seal- MB991168A 
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Installer, Sea/- 8841 

INSTALLER C-4975A 

INSTALLER 6436 
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SEAL-EXTENSION HOUSING 

REMOVAL 
1. Raise and support vehicle. 

2. Remove rear propeller shaft. (Refer to 3 - DIFFERENTIAL & DRIVELINEIPROPELLER SHAFT/PROPELLER 
SHAFT - REMOVAL) 

3. Using a suitable pry tool or slide-hammer mounted screw, remove the extension housing seal. 

INSTALLATION 
1. Clean fluid residue from sealing surface and 

inspect for defects. 

2. Using Seal Installer D-163 (2) and Universal Han
dle C-4171 (1). install seal in extension housing. 

3. Install propeller shaft. (Refer to 3 ~ DIFFERENTIAL 
& DRIVELINE/PROPELLER SHAFT/PROPELLER 
SHAFT - INSTALLATION) 

4. Verify proper transfer case fluid level. 

5. Lower vehicle. 
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FLUID 

STANDARD PROCEDURE - FLUID DRAIN AND REFILL 

NOTE: The fill (2) and drain (3) plugs are both in 
the rear case. 

1. Raise vehicfe. 

2. Position drain pan under transfer case. 

NOTE: It may be necessary to remove the exhaust 
y-pipe at the exhaust manifold to properly access 
the fill and drain plugs. Lowering the exhaust will 
allow the plugs to be accessed for torquing during 
installation. 

3. Remove drain (3) and fill (2) plugs and drain lubri
cant completely. 

4. Install drain plug (3). Tighten plug to 20-34 N·m 
(15-25 ft. Ibs.). 

5. Remove drain pan. 

6. Fill transfer case to bottom edge of fill plug opening with Mopar® ATF +4, Automatic Transmission fluid. 

7. Install and tighten fm plug (2) to 20-34 N·m (15-25 ft. Ibs.). 

8. Install the exhaust v-pipe to the exhaust manifold, if removed. 

9. Wipe any excess fluid that may have spilled onto the exhaust. 

10. Lower vehicle. 



DR ------- TRANSFER CASE' • NV244 GENII • SERVICE INFORMATION 21 - 2265 

SEAL-FRONT OUTPUT SHAFT 

REMOVAL 
1. Remove the front propeller shaft (Refer to 3 - DIF

FERENTIAL & DRIVELINE/PROPELLER SHAFTI 
PROPELLER SHAFT - REMOVAL). 

2. Ref110ve the front propeller shaft seal boot retaining 
clamp (2). 

3. Remove the front propeller shaft seal boot (1) from 
the front output shaft seal slinger (2). 

4. Remove the front output shaft seal slinger (1) by 
bending the slinger away (2) from the transfer 
case. 

5. Using a suitable pry tool, remove the slinger from 
the output shaft using care not to damage the 
shaft. 

6. Using a screw and a slide hammer, remove the 
front output shaft seal. 

8122dt4b 

a122e1af 



21 . 2266 TRANSFER CASE - NV244 GENII - SERVICE INFORMATION ------- DR 

INSTALLATION 
1. Install the new front output shaft seal with Seal Installer MB991168A. 

2. Install the front output shaft seal slinger with Oil Slinger Installer 8840. Install the slinger onto the shaft until the 
tool contacts the rear of the output shaft. 

3. Install a new seal boot clamp onto the seal boot. 

4. Install the seal boot and clamp onto the slinger hub and tighten the clamp with Axle Clamp Installer C-4975A. 

5. Install front propeller shaft (Refer to 3 - DIFFERENTIAL & DRIVELINEIPROPELLER SHAFT/PROPELLER 
SHAFT - INSTALLATION). 
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SENSOR-MODE 

DESCRIPTION 
The transfer case mode sensor is an electronic device 
whose output can be interpreted to indicate the shift 
motor shaft's rotary position. The sensor consists of a 
magnetic ring and four Hall Effect Transistors to create 
a 4 channel digital device (non-contacting) whose out
put converts the motor shaft position into a coded sig
nal. The TCCM must supply 5VDC (+/~ 0.5v) to the 
sensor and monitor the shift motor position. The four 
channels are denoted At Bt C, and D. The sensor is 
mechanically linked to the shaft of the cam which 
causes the transfer case shifting. The mode sensor 
draws less than 53 mA. 

OPERATION 
During normal vehicle operation, the Transfer Case Control Module (TCCM) monitors the mode sensor outputs at 
least every 250 (+/-50) milliseconds when the shift motor is stationary and 400 microseconds when the shift motor 
;s active. A mode sensor signal between 3.8 Volts and 0.8 Volts is considered to be undefined. 

Refer to SECTOR ANGLES vS.TRANSFER CASE POSITION for the relative angles of the transfer case shift sector 
versus the interpreted transfer case gear operating mode. Refer to MODE SENSOR CHANNEL STATES for the 
sensor codes returned to the TCCM for each transfer case mode sensor position. The various between gears posi~ 
tions can also be referred as the transfer case's coarse position. These coarse positions come into play during shift 
attempts. 

SECTOR ANGLES vs. TRANSFER CASE POSITION 

Shaft Angle (Degrees) Transfer Case Position 

+40 4LO 

+20 N 

0 2WD/AWD 

-20 4HI 

MODE SENSOR CHANNEL STATES 

Transfer Case Sensor Channel A Sensor Channel B Sensor Channel C Sensor Channel D 
Angle (degrees) 

Between Gears H H L H 

+40 (4LO) H H L L 

Between Gears H H L H 

H L L H 

+20 (NEUTRAL) H L L L 

Between Gears H L L H 

Between Gears H L H H 

o (2WD/AWD) H L H L 

Between Gears H L H H 

Between Gears L L H H 
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Transfer Case Sensor Channel A Sensor Channel B Sensor Channel C Sensor Channel D 
Angle (degrees) 

-20 (4HI) L L H L 

Between Gears L L H H 

Between Gears L H H H 



DR ------- TRANSFER CASE • NV244 GENII - SERVICE INFORMA1'ION 21 - 2269 

SWITCH-TRANSFER CASE SELECTOR 

DESCRIPTION 
The selector switch assembly is mounted in the left side of the vehicle's Instrument Panel (IP) and consists of a 
rotary knob connected to a resistive network for the mode and range shift selections. Also located in this assembly 
is a recessed, normally open momentary switch for making shifts into and out of transfer case NEUTRAL. A pen, or 
similar instrument, is used to make a NEUTRAL shift selection, thus reducing the likelihood of an inadvertent shift 
request. 

The selector switch also contains light emitting diode's (LED's) to indicate the transfer case position and whether a 
shift is in progress. 

OPERATION 
As the position of the selector switch varies, the resistance between the Mode Sensor supply voltage pin and the 
Mode Sensor output will vary. Hardware, software, and calibrations within the Transfer Case Control Module 
(TCCM) are provided that interpret the selector switch resistance as given in the table below: SELECTOR SWITCH 
INTERPRETATION 

SELECTOR SWITCH INTERPRETATION 

Step Resistance Range (ohms) Required Interpretation 

A <200 Shorted 

B 400-700 NEUTRAL 

C 1050-1450 4LO 

0 1850-2300 4H 

E 3050-5950 AWD (Default) 

F 9.5-12.5K I n between positions 

G >15.5K Open 

For resistances between the ranges 8-E shown for each valid pOSition (T-Case NEUTRAL, 4LO, 4HI, AWD), the 
TCCM may interpret the resistance as: 

• either of the neighboring valid pOSitions. 
• as an invalid fault position. 

For resistances between the ranges E and F shown for AWD and in-between positions, the TeCM may interpret the 
resistance as: 

• the AWD position. 
• an invalid fault position. 
• a valid in-between position. 

For resistances between the ranges F and G shown for in-between positions and fault condition (open), the TCCM 
may interpret the resistance as: 

• a valid in-between position. 
• an invalid fault position. 

For resistances between the ranges A and B shown for the fault condition (short) and, T-Case NEUTRAL, the 
TCCM may interpret the resistance as: 

• the T-Case NEUTRAL position. 
• an invalid fault position. 

The LED's in the selector assembly are illuminated/flashed in the following manner to indicate a particular condition 
or state. 

• A solidly illuminated LED indicates a successfully completed shift and the current operating mode of the trans
fer case. While a shift has been requested but not yet completed, the LED for the desired transfer case posi
tion is flashed. 

• A flashing operating mode LED for the desired gear indicates that a shift to that position has been requested, 
but all of the driver controllable conditions have not been met. This is in an attempt to notify the driver that the 
transmission needs to be put into NEUTRAL, the vehicle speed is too great, or some other condition outlined 
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(other than a diagnostic failure that would prevent this shift) elsewhere (Refer to 8 - ELECTRICAUELEC
TRONIC CONTROL MODULESrrRANSFER CASE CONTROL MODULE - OPERATION) is not met. Note that 
this flashing will continue indefinitely until the conditions are eventually met, or the selector switch position is 
changed, or if diagnostic routines no longer allow the requested shift . 

• If the driver attempts to make a shift into transfer case NEUTRAL, and any of the driver controllable conditions 
are not met, the request will be ignored until all of the conditions are met or until the NEUTRAL select button 
is released. Additionally the neutral lamp will flash, or begin to flash while the button is depressed and operator 
controllable conditions are not being met. All of the LED's except the Neutral will flash if any of the operator 
controllable conditions for shifting are not met white the Neutral button is depressed. This "toggle" type of fea
ture ;s necessary because the TCCM would interpret another request immediately after the shift into transfer 
case NEUTRAL has completed . 

• No LED's illuminated indicate a fault in the transfer case control system. 
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MOTOR-SHIFT 

DESCRIPTION 
The shift motor (2) consists of a permanent magnet 
D.C. motor with gear reduction to convert a high 
speed-low torque device into a low speed-high torque 
device. The output of the device is coupled to a shaft 
which internally moves the mode and range forks that 
change the transfer case operating ranges. The motor 
is rated at 25 amps maximum at 23° C (720 F) with 10 
volts at the motor leads. 

OPERATION 

The transfer case shift motor responds to the Transfer Case Control Module (TCCM) commands to move the trans
fer case shift sector bi-directionally, as required, to obtain the transfer case operating mode indicated by the instru
ment panel mounted selector switch. 

REMOVAL 

NOTE: New shift motor assemblies are shipped in the 2WD/AWD pOSition. If a new shift motor assembly will 
be installed, it will be necessary to shift the transfer case to the 2WD/AWD position prior to motor removal. 

1. Raise the vehicle on a suitable hoist. 

2. Disengage the wiring connectors from the shift 
motor and mode sensor. 

3. Remove the bolts (3) holding the shift motor and 
mode sensor assembly (2) onto the transfer case 
(1 ). 

4. Separate the shift motor and mode sensor assem
bly (2) from the transfer case. 



21 .. 2272 TRANSFER CASE .. NV244 GENII • SERVICE INFORMATION ------- DR 

INSTALLATION 
1. Verify that the shift sector o-ring is clean and prop

erly positioned over the shift sector and against the 
transfer case. 

NOTE: Verify that the shift motor position and sec
tor shaft orientation are aligned. It may be neces
sary to manually shift the transfer case if the shift 
motor and sector shaft are not aligned. 

2. Position the shift motor and mode sensor assembly 
(2) onto the transfer case (1). 

3. Install the bolts (3) to hold the assembly onto the 
transfer case. Tighten the bolts to 16-24 N·m 
(12-18 fUbs.). 

CAUTION: If the original shift motor and mode 
senaor assembly bolts are reused, be sure to use 
Mopar® Lock & Seal or Loctite™ 242 to replenish the lock patch material originally found on the bolts 

4. Engage the wiring connectors to the shift motor and mode sensor. 

5. Refill the transfer case as necessary. 

6. Lower vehicle and verify transfer case operation. 
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TRANSFER CASE - NV246 - SERVICE INFORMATION 

DESCRIPTION 
The NV246 is an electronically controlled active full-time transfer case. 

A wet clutch in the transfer case is used to contror torque transfer to the front and rear axles. A low range gear 
reduction system provides increased low speed torque capability for off road operation. The low range provides a 
2.72:1 reduction ratio. 

OPERATING RANGES 
NV246 operating ranges are: 

• AWD (All-Wheel Drive), 

• 4LO. 
• NEUTRAL. 

• 2HI 
• 4HI Lock 

The AWD mode can be used at any time and on any road surface. 

SHIFT MECHANISM 
Operating ranges are selected with a dash mounted shift selector switch. The shift selector switch provides a input 
to the Front Control Module (FCM) to indicate the driver's desire to change operating ranges. The FCM uses this 
input, along with the input from the transfer case mounted mode sensor and information from the vehicle's bus, to 
determine if a shift is permitted. If the FCM decides the shift is permitted, the FCM controls the shift motor, mounted 
to the exterior of the transfer case, to perform the shift. 

IDENTIFICATION 
A circular ID tag (3) is attached to the rear case of 
each transfer case. The ID tag provides the transfer 
case model number, assembly number, serial number, 
and low range ratio. 

The transfer case serial number also represents the 
date of build. 

OPERATION 

81848def 

The input gear is splined to the transmission output shaft. The input gear drives the mainshaft through the planetary 
assembly and range sleeve. The front output shaft is operated by a drive chain that connects the shaft to a drive 
sprocket on the mainshaft. The drive sprocket is engaged/disengaged by moving the clutch lever, which compresses 
the clutch pack 
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DIAGNOSIS AND TESTING - TRANSFER CASE - NV246 

DIAGNOSIS CHART 

Condition Possible Cause 

Transfer case difficult to shift or will 1) Transfer case electronically 
not shift into desired range. controlled shift system malfunction. 

2) If vehicle was operated for an 
extended period in 4HI mode on dry 
surface, driveline torque load may 
cause difficulty. 

3) Insufficient or incorrect lubricant. 

4) Internal transfer case 
components binding, worn. or 
damaged. 

Transfer case noisy in all drive 1) Insufficient or incorrect lubricant. 
modes. 

2) Internal transfer case 
components binding, worn, or 
damaged. 

Transfer case noisy while in, or 1) Transfer case not completely 
jumps out of, 4LO mode. engaged in 4LO position. 

2) Range fork damaged, inserts 
worn, or fork is binding on the shift 
rail. 

3) Low range gear worn or 
damaged. 

Lubricant leaking from transfer case 1) Transfer case overfilled. 
seals or vent. 

2) Transfer case vent closed or 
restricted. 

3) Transfer case seals damaged or 
installed incorrectly. 

Abnormal tire wear. 1) Extended operation in 4HI mode 
on dry surfaces, 

Correction 

1) Verify proper operation per the 
appropriate diagnostic manual. 

2) Drive the vehicle in a straight line 
and momentarily release the 
accelerator. The transfer case can 
then be shifted to the desired mode. 

3) Drain and refill transfer case with 
the correct quantity of fluid. (Refer 
to LUBRICATION & 
MAINTENANCE/FLUID TYPES -
DESCRIPTION) 

4) Repair or replace components as 
necessary. 

1) Drain and refill transfer case with 
the correct quantity of fluid. (Refer 
to LUBRICATION & 
MAINTENANCE/FLUID TYPES -
DESCRIPTION) 

2) Repair or replace components as 
necessary. 

1) While roUing 2-3 MPH and the 
transmission in NEUTRAL, or clutch 
depressed on vehicles equipped 
with a manual transmission, shift 
transfer case to the 2WD or 4HI 
position. and then back into the 4LO 
position. 

2) Repair or replace components as 
necessary. 

3) Repair or replace components as 
necessary. 

1) Drain lubricant to the correct 
level. 

2) Clean or replace vent as 
necessary. 

3) Replace suspect seal. 

1) Operate vehicle in 2WD mode on 
dry surfaces. 
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REMOVAL 
1. Raise vehicle. 

2. Drain transfer case lubricant. 

3. Mark front and rear propeller shafts for alignment 
reference. 

4. Support transmission with jack stand. 

S. Remove the transfer case skid plate, if equipped. 

6. Disconnect front and rear propeller shafts at trans
fer case. 

7. Disconnect transfer case shift motor and mode 
sensor wire connectors (3), front output speed sen
sor, and rear output speed sensor wire connectors. 

8. Disconnect transfer case vent hose. 

9. Support transfer case with transmission jack. 

10. Secure transfer case to jack with chains. 

11. Remove nuts attaching transfer case (2) to trans
mission (1). 

12. Pull transfer case and jack rearward to disengage transfer case. 

13. Remove transfer case from under vehicle. 

DISASSEMBLY 
Position transfer case in a shallow drain pan. Remove 
drain plug (1) and drain any remaining lubricant 
remaining in case. 

81848daf 
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SHIFT MOTOR ASSEMBLY AND FRONT OUTPUT SHAFT SEAL 

1. Remove the transfer case isolator gasket (1) from 
the transfer case (2). 

2. Remove the front output shaft speed sensor (1) 
from the front case (2). 

B1848df3 
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3. Remove the front propeller shaft seal boot (1) 
retaining clamp (2). 

4. Remove the front propeller shaft seal boot (1). 

5. Remove the front output shaft seal slinger (1) by 
bending (2) the slinger ears away from the transfer 
case. 

81848eoo 

81848e04 
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6. Using a suitable pry tool (2), remove the slinger (1) 
from the output shaft using care not to damage the 
shaft. 

7. Remove the bolts (1) holding the shift motor and 
mode sensor assembly (2) to the transfer case. 

8. Remove the shift motor and mode sensor assem
bly (1) from the transfer case. 

818490d3 
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9. Remove the shift motor isolator (1) from the trans
fer case (2). 

10. Using a screw and a slide hammer, remove the 
front output shaft seal {1} from the transfer case 
(2). 

818490ec 

81849010 
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OIL PUMP AND REAR CASE 

1. Remove the rear output shaft speed sensor (1) 
from the transfer case (2). 

2. Remove the rear output seal (1) from the rear case 
half (2). 

81849Of4 
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3. Remove rear case (1 )-to-front case (2) bolts (3). 

4. Remove the access plug (1) in the rear case half 
(2). 

818490f9 
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5. Through the access hole (1) in the rear case half 
(2), release the output shaft bearing from the rear 
case with a suitable pair of snap-ring pliers. 

6. Separate the rear case from the front case by gen
tly prying the case apart at the locations provided. 

7. Remove the rear case (1) from the front case (2). 
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8. Remove the rear output shaft bearing (3) retaining 
ring (2) from the output shaft (1). 

9. Remove the rear output shaft bearing (1) from the 
output shaft (2). 

81849289 

81849290 



DR --------- TRANSFER CASE - NV246 - SERVICE INFORMATION 21· 2285 

10. Remove the wave washer (1) from the output 
shaft (2). 

11. Remove the output shaft tone wheel (1) from the 
output shaft (2). 

\ 

\ 

\ 

r 
81849295 

~ 
\ 
i 

j 

81849299 
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12. Disengage the oil pump pick-up tube (2) from the 
oil pump (1). 

13. Remove the oil pump (1) from the output shaft 
(2). 

) O~ 
r 

8184929d 

818492a6 
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DRIVE CHAIN, SPROCKETS, AND MAINSHAFT 

1. Remove front sprocket (1) retaining ring (2). 

2. Remove the mainshaft drive sprocket (1) retaining 
ring (2) from the mainshaft. 

818493e4 

91849405 
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3. Remove the mainshaft drive sprocket (1), front 
drive sprocket (3), and chain (2) as assembly. 

4. Remove the mainshaft and clutch assembly (1) 
from the transfer case. 

8184940c 
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5, Remove the oil pump pick-up tube (1) from the 
transfer case (2), 

SHIFT COMPONENTS 
1. Loosen the clutch lever pivot bolt (1) in the front 

case (2). 

818495d7 

81849610 
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2. Remove the pivot bolt (1) from the transfer case 
(2). 

3. Remove the clutch lever (1) from the transfer case 
(2). 

818411.611.4 

81849738 
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4. Remove the shift rail (1) from the range fork 
assembly (2). 

5. Remove the range sleeve (1) and range fork 
assembly from the transfer case. 
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6. Remove the snap-ring that holds the shift sector 
into the transfer case. 

7. Remove the shift sector (1) from the transfer case 
(2). 

FRONT OUTPUT SHAFT 
1. Remove the retaining ring (1) from the front output 

shaft (2). 

\ 
\ 8184976d 

8184977b 
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2. Remove the front output shaft (1) from the bearing 
in the front case (2). 

INPUT AND PLANETARY GEAR 
1. Remove the input gear seal (1) from the front case 

(3) with suitable screw and slide hammer. 

81849786 

81849053 
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2. Remove input gear (1) retaining ring (2) with heavy 
duty snap-ring pliers. 

3. Remove input gear and low range gear as an 
assembly (2). Tap gear out of bearing with plastic 
mallet, if necessary. 

81849713 

81849845 
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ASSEMBLY 
1. Using a suitable pair of snap-ring pliers, expand 

the input gear bearing retaining ring (1) to release 
the bearing (2). 

2. Pull up on the bearing (1) to remove it from the 
front case (2). 

3. To install the input gear bearing, install the bearing 
into the front case as far as possible by hand, mak
ing sure the retaining ring groove is up. Expand the 
retaining ring with snap-ring pliers and push the 
bearing the remainder of the way into the case. 
Verity that the ring has engaged its groove in the 
bearing outer race. 
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4. Remove the front output shaft bearing retaining 
ring (1) from the front case 

5. Using Universal Handle C-4171 (1) and Bearing 
Installer 9523 (2), remove the front output shaft 
bearing from the front case (3). 

81860bab 
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6. Install the front output shaft bearing into the front 
case half (3) using Universal Handle C-4171 (1) 
and Bearing Installer 9523 (2). 

7. Install the front output shaft bearing retaining ring 
into the front case. 

8. Install input gear and low range gear as an assem
bly (2). 

81B6OOaf 

81849845 
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9. Install input gear (1) retaining ring (2) with heavy 
duty snap-ring pliers. 

10. Install the new input gear seal (1) into the front 
case (3). 

818497(3 

81849053 
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11. Install the input shaft seal the remainder of the 
way with Universal Handle C-4171 (1) and Seal 
Installer 9036. 

FRONT OUTPUT SHAFT 
1. Install the front output shaft (1) into the bearing in 

the front case (2). 

81860b94 

81849786 
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2. Install the retaining ring (1) onto the front output 
shaft (2). 

3. Install the new front output shaft seal with Seal 
Installer MB991168A. 

SHIFT COMPONENTS 
1. Install the shift sector (1) into the transfer case (2). 

2. Install the snap-ring that holds the shift sector to 
the transfer case. 

8184977b 
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3. Install the range sleeve (1) and range fork assem
bly into the transfer case. 

4. I nstall the shift rail (1) into the range fork assembly 
(2). 
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5. Install the clutch lever(1) into the transfer case (2). 

8184973& 

6. Install the clutch lever pivot bolt (1) into the transfer 
case (2). 

8184&6a4 
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7. lighten the clutch lever pivot bolt (1) to 61 N'm (45 
tt.lbs.). 

DRIVE CHAIN, SPROCKETS, AND MAINSHAFT 
1. Install the oil pump pick-up tube (1) into the trans

fer case (2). 

B184961 0 

Bt8495d7 
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CAUTION: Make certain that the anti-rotation tab 
on the clutch apply plate is located between the 
clutch lever pivot arms. 

2. Install the mainshaft and clutch assembly (1) into 
the transfer case and input gear. 

3. Install the mainshaft drive sprocket (1), front drive 
sprocket (3), and chain (2) as an assembly. 

81849400 
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4. Install the mainshaft drive sprocket (1) retaining 
ring (2) onto the mainshaft. 

5. 'nstall the front sprocket (1) retaining ring (2). 

81849405 

818493&4 



21 .. 2306 TRANSFER CASE .. NV246 .. SERVICE INFORMATION --------- DR 

OIL PUMP AND REAR CASE 

1. Install the oil pump (1) onto the output shaft (2). 

2. Install a new o-ring onto the oil pump pick-up tube. 

3. Engage the oil pump pick-up tube (2) to the oil 
pump (1). 

818492a6 

) 

8184929d 
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4. Install the output shaft tone wheel (1) onto the out
put shaft (2). 

5. Install the wave washer (1) onto the output shaft 
(2). 

81849299 

81849295 
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6. Install the rear output shaft bearing (1) onto the 
output shaft (2). 

7. Install the rear output shaft bearing (3) retaining 
ring (2) onto the output shaft (1). 

81849290 

81849289 
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8. Apply bead of MO~AR® Gasket Maker, or equiva
lent, to mating surface of front case. Keep sealer 
bead width to maximum of 3 mm (0.125 inch). Do 
not use excessive amount of sealer as excess will 
be displaced into c~e interior. 

9. InstaJl the rear case (1) onto the front case (2). 

10. Through the access hole (1) jn the rear case half 
(2), expand the olJtput shaft bearing retaining ring 
in the rear extension with a suitabl~. pair of snap
ring pliers u'ntil the snap ring engages the, groove 
in the bearing. 

, ......... "IIIJ\ 
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11. Install the access plug (1) in the rear case half (2). 

CAUTION: If any of the aluminium cups protecting 
the heads of the case bolts are damaged, be sure 
to replace the entire bolt with the correct part 
through MOPAR®. DO NOT substitute 8 plain bolt 
without the protective cup or else severe corro
sion at that location could occur. 

12. Install the rear case (1 )-to-front case bolts (3). 
Tighten the bolts to 37 N·m (27 fUbs.). 

818490f9 
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13. Install the rear output seal (1) into the rear case 
half (2). Use Universal Handle C-4171 and Seal 
Installer D-163 to install the seal the remainder of 
the way. 

14. Install the rear output shaft speed sensor (1) to 
the transfer case (2). Tighten the speed sensor to 
17 N·m (12.5 ft.lbs.). 

81849Of4 
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SHIFT MOTOR ASSEMBLY AND FRONT OUTPUT SHAFT BOOT 

1. Install the shift motor isolator (1) onto the transfer 
c~e~. . 

8184~Oec 

2. Instal~ the shift motor and mode sensor assembly 
(1) .onto the transfer case. . 
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3. Install the bolts (1) holding the shift motor and 
mode sensor assembly (2) to the transfer case. 
Tighten the bolts to 23.50 N·m (17 tUbs.). 

4. Install the tront output shaft seal slinger with Oil 
Slinger Installer 8840. Install the slinger onto the 
shaft until the tool contacts the rear of the output 
shaft. 

5. Install the front propeller shaft seal boot (1) and a 
new retaining clamp. Install a new seal boot retain
ing clamp with Axle Clamp Installer C-4975A. 

818490d3 

81848e04 



21 • 2314 TRANSFER CASE· NV246 • SERVICE INFORMATION ---------DR 

6. Install the front output shaft speed sensor (1) into 
the front case (2). Tighten the speed sensor to 17 
N·m (12.5 ft.lbs.). 

7. Install the new transfer case isolator gasket (1) 
onto the transfer case (2). 

81848df3 
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8. Install the drain plug (1) and fill the case. 

INSTALLATION 

CAUTION: Make sure that a new transfer case iso
lator gasket is installed between the transfer case 
and transmission before installation. Failure to 
install an isolator gasket could lead to a severe 
corrosion issue. 

1. Mount transfer case on a transmission jack. 

2. Secure transfer case to jack with chains. 

3. Position transfer case under vehicle. 

4. Align transfer case and transmission shafts and 
install transfer case onto the transmission. 

5. Install and tighten transfer case attaching nuts to 
27-34 N·m (20-25 ft. Ibs.) torque. 

6. Connect the vent hose. 

7. Connect the shift motor and mode sensor wiring 
connectors. Secure wire harness to clips on transfer case. 

8. Connect the front and rear output speed sensor wire connectors. 

81848def 

9. Align and connect the propeller shafts. (Refer to 3 - DIFFERENTIAL & DRIVELINEIPROPELLER SHAFT/FRONT 
PROPELLER SHAFT - INSTALLATION) (Refer to 3 - DIFFERENTIAL & DRIVELINE/PROPELLER SHAFT/REAR 
PROPELLER SHAFT - INSTALLATION) 

10. Fill transfer case with correct fluid. (Refer to 21 - TRANSMISSIONITRANSFER CASE/FLUID - STANDARD 
PROCEDURE) 

11. Install skid plate, if equipped. 

12. Remove transmission jack and support stand. 

13. Lower vehicle, and verify transfer case shift operation. 
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SPECIFICATIONS 

TRANSFER CASE - NV246 

TORQUE SPECIFICATIONS 

DESCRIPTION N .. 'm Ft. Lbs. In. Lbs. 

Bolt, Clutch Pivot 61 45 -
Sensor, Front Output Shaft 17 12.5 -

Speed 

Sensor, Rear Output Shaft 17 12.5 -
Speed 

Plug, Drain/Fill 27 20 -
Bolt, Case Half 37 27 -
Nuts, Mounting 35.5 25 -

Bolts, Shift Motor and 23.5 17 -
Mode Sensor Assembly 

Bolts, Transfer Case to 27-34 20-25 
Transmission 
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SPECIAL TOOLS 

TRANSFER CASE - NV246 

Installer .. 8840 

Installer, Seal- 8841 

Installer, Seal .. 9036 

Installer, Bearing· 9523 

Handle, Universal .. C-4171 

Installer, Seal .. 0-163 

Installer, Seal- MB991168A 

INSTALLER C-4975A 

\ 
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CLUTCH 

DISASSEMBLY 
1. While applying slight downward pressure on the 

bearing support, remove the "e" clip with a suitable 
pry tool. 

2. Remove the bearing and support. 

81ce6638 
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3. Remove the reaction plate. 

4. Remove the return spring. 

81006633 
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5. Remove the clutch pack spacer and clutch pack. 

/ 

81ee664a 

6. Remove the inner clutch hub retaining ring. 

81ce6645 
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7. Remove the inner clutch hub. 

81ce686a 

8. Remove the outer clutch hub from the mainshaft. 
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ASSEMBLY 
1. Install the outer clutch hub onto the mainshaft. 

2. Install the inner clutch hub onto the mainshaft. 

81ce666a 
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3. Install the inner clutch hub retaining ring. 

4. Starting with a friction disc and ending with the 
clutch spacer (no tabs), install the clutch pack. 

/ 

81cee645 

81ce664a 
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5. Install the return spring. 

Blce6633 

6. Install the reaction plate. 

-1-

\ 
B1Ce663c 

7. 
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8. Place the support and bearing assembly into a 
shop press (1) and using a suitable spacer (2), 
press the bearing support (4) out of the bearing 
inner race (3). 

9. Place the support and bearing assembly into a 
shop press (1) and using a suitable spacer (2), 
press the bearing support (3) into the bearing inner 
race (4). 

8100671<1 

81006742 
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10. Install the bearing and support into the clutch 
assembly. 

11. While applying slight downward pressure on the 
bearing support, install the "C" clip_ 

( 

81ce6703 
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SEAL-REAR OUTPUT 

REMOVAL 
1. Raise and support vehicle. 

2. Remove rear propeller shaft. (Refer to 3 • DIFFERENTIAL & DRIVELINEIPROPELLER SHAFT/PROPELLER 
SHAFT - REMOVAL) 

3. Using a suitable pry tool or slide-hammer mounted screw, remove the rear output sea1. 

INSTALLATION 
1. Clean fluid residue from sealing surface and 

inspect for defects. 

2. Using Seal Installer D-163 (2) and Universal Han
dle C-4171 (1), install seal in the rear case half. 

3. Install propeller shaft. (Refer to 3 - DIFFERENTIAL 
& DRIVELlNElPROPELLER SHAFT/PROPELLER 
SHAFT - INSTALLATION) 

4. Verify proper transfer case fluid level. 

5. Lower vehicle. 

CD 



21 • 2328 TRANSFER CASE - NV246 - SERVICE INFORMATION --------- DR 

FLUID 

STANDARD PROCEDURE - FLUID DRAIN AND REFILL 
The fill (2) and drain (1) plugs are both in the rear 
case. 

1. Raise vehicle. 

2. Position drain pan under transfer case. 

NOTE: It may be necessary to remove the exhaust 
y-pipe at the exhaust manifold to property access 
the fill and drain plugs. Lowering the exhaust will 
allow the plugs to be accessed for torquing during 
installation. (Refer to 11 .. EXHAUST SYSTEM/EX
HAUST PIPE .. REMOVAL) 

3. Remove drain and fill plugs and drain lubricant 
completely. 

4. Install drain plug. Tighten plug to 27 N·m (20 ft. 
Ibs.). 

5. Remove drain pan. 

6. Fill transfer case to bottom edge of fill plug opening 
with the correct fluid for the application. (Refer to 
LUBRICATION & MAINTENANCE/FLUID TYPES -
DESCRI PTION) 

7. Install and tighten fill plug to 27 N·m (20 ft. Ibs.). 

8184Bdet 

8. Install the exhaust v-pipe to the exhaust manifold, if removed. (Refer to 11 - EXHAUST SYSTEM/EXHAUST 
PIPE - INSTALLATION) 

9. Wipe any excess fluid that may have spilled onto the exhaust. 

10. Lower vehicle. 
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SEAL-FRONT OUTPUT SHAFT - NV246 

REMOVAL 
1. Remove the front propeller shaft {Refer to 3 - DI F

FERENTIAL & DRIVEUNEIPROPELLER SHAFTI 
PROPELLER SHAFT - REMOVAL}. 

2. Remove the front propeller shaft seal boot (1) 
retaining clamp (2). 

3. Remove the front propeller shaft seal boot (1). 

81848eoo 

81848e04 
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4. Remove the front output shaft seal slinger (1) by 
bending (2) the slinger ears away from the transfer 
case. 

5. Using a suitable pry tool (2). remove the Slinger (1) 
from the output shaft using care not to damage the 
shaft. 

6. Using a screw and a slide hammer, remove the 
front output shaft seal. 

INSTALLATION 
1. Install the new front output shaft seal with Seal 

Installer MB991168A. 

2. Install the front output shaft seal slinger with Oil 
Slinger Installer 8840. Install the slinger onto the 
shaft until the tool contacts the rear of the output 
shaft. 

3. Install a new seal boot clamp onto the seal boot. 

4. Install the seal boot {1} and clamp onto the slinger 
hub and tighten the clamp with Axle Clamp Installer 
C-4975A. 

5. Install front propeller shaft (Refer to 3 - DIFFEREN
TIAL & DRIVELINEIPROPELLER SHAFT/PRO
PELLER SHAFT - INSTALLATION). 
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SENSOR-MODE 

DESCRIPTION 
The transfer case mode sensor is an electronic device whose output can be interpreted to indicate the shift motor 
shaft's rotary position. The sensor consists of a magnetic ring and four Hall Effect Transistors to create a 4 channel 
digital device (non-contacting) whose output converts the motor shaft position into a coded signal. The FCM must 
supply 5VDC (+1- 0.5v) to the sensor and monitor the shift motor position. The four channels are denoted A, B, C, 
and D. The sensor is mechanically linked to the shaft of the cam which causes the transfer case shifting. The mode 
sensor draws less than 53 rnA. 

OPERATION 
During normal vehicle operation. the Front Control Module (FCM) monitors the mode sensor outputs at least every 
250 (+1-50) milliseconds when the shift motor is stationary and 400 microseconds when the shift motor is active. A 
mode sensor signal between 3.8 Volts and 0.8 Volts is considered to be undefined. 

Refer to SECTOR ANGLES vs. TRANSFER CASE POSITION for the relative angles of the transfer case shift sector 
versus the interpreted transfer case gear operating mode. Refer to MODE SENSOR CHANNEL STATES for the 
sensor codes returned to the FCM for each transfer case mode sensor position. The various between gears posi
tions can also be referred as the transfer case's coarse position. These coarse positions come into play during shift 
attempts. 

SECTOR ANGLES vs. TRANSFER CASE POSITION 

Shaft Angle (Degrees) Transfer Case Position 

+40 4LO 

+20 N 

0 2WD/AWD 

-20 4HI 

MODE SENSOR CHANNEL STATES 

Transfer Case Sensor Channel A Sensor Channel B Sensor Channel C Sensor Channel 0 
Angle (degrees) 

Between Gears H H L H 

+40 (4LO) H H L L 

Between Gears H H L H 
Between Gears H L L H 

+20 (NEUTRAL) H L L L 

Between Gears H L L H 
Between Gears H L H H 
o (2WD/AWD) H L H L 
Between Gears H L H H 
Between Gears L L H H 

-20 (4HI) L L H L 

Between Gears L L H H 

Between Gears L H H H 
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SENSOR-OUTPUT SHAFT SPEED-FRONT 

REMOVAL 
1. Raise the vehicle on a suitable hoist. 

2. Disengage the wiring connector from the front out
put shaft speed sensor (1). 

3. Remove the front output shaft speed sensor from 
the transfer case. 

INSTALLATION 
1. Install the front output shaft speed sensor (1) into 

the transfer case. Tighten the speed sensor to 17 
N·m (12.5 ft.lbs.). 

2. Engage the wiring connector to the front output 
shaft speed sensor. 

3. Lower the vehicle. 

81848df7 



DR --------- TRANSFER 'CASE • NV246 .. SERVICE INFORMATION 21 .. 2333 

SENSOR-OUTPUT SHAFT SPEED-REAR 

REMOVAL 
1. Raise the vehicle on a suitable hoist. 

2. Disengage the wiring connector:from the rear out-' 
put shaft speed sensor (1). ' 

3. Remove the rear output shaft speed sensor from 
the transfer case. 

INSTALLATION 
1. Install the rear output shaft speed sensor (1) into 

the transfer case. lighten the speed sensor to 17 
N·m (12.5 ftlbs.). 

2. Engage the wiring connector to the rear output 
shaft speed sensor. 

3. Lower the vehicle. 
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MOTOR-SHIFT 

DESCRIPTION 
The shift motor consists of a permanent magnet D.C. motor with gear reduction to convert a high speed-low torque 
device into a low speed-high torque device. The output of the device is coupled to a shaft which internally moves 
the mode and range forks that change the transfer case operating ranges. The motor is rated at 25 amps maximum 
at 23° C (720 F) with 10 volts at the motor leads. 

OPERATION 
The transfer case shift motor responds to the Front Control Module (FCM) commands to move the transfer case 
shift sector bi-directionaUy, as required, to obtain the transfer case operating mode indicated by the instrument panel 
mounted selector switch. 

REMOVAL 
1. Raise the vehicle on a suitable hoist. 

2. Remove the front propeller shaft. (Refer to 3 - DIF
FERENTIAL & DRIVELINEIPROPELLER SHAFT! 
PROPELLER SHAFT - REMOVAL) 

3. Disengage the wiring connectors from the shift 
motor and mode sensor. 

4. Remove the bolts (1) holding the shift motor and 
mode sensor assembly (2) onto the transfer case. 

5. Separate the shift motor and mode sensor assem
bly (1) from the transfer case. 

81862dOe 
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6. Remove the shift motor isolator (1) from the trans
fer case (2). 

INSTALLATION 
1. Install the shift motor isolator (1) onto the transfer 

case (2). 

81862d25 

81B62d25 
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NOTE: Verify that the shift motor position and sec
tor shaft orientation are aligned. It may be neces
sary to manually shift the transfer case if the shift 
motor and sector shaft are not aligned. 

2. Install the shift motor and mode sensor assembly 
(1) onto the transfer case. 

CAUTION: If the original shift motor and mode 
sensor assembly bolts are reused, be sure to use 
Mopar® Lock & Seal or Loctite™ 242 to replenish 
the lock patch material originally found on the 
bolts 

3. Install the bolts (1) to hold the shift motor and 
mode sensor assembly (2) onto the transfer case. 
Tighten the bolts to 23.5 N·m (17 ft.lbs.). 

4. Engage the wiring connectors to the shift motor 
and mode sensor. 

5. Install the front propeller shaft. (Refer to 3 - DIF
FERENTIAL & DRIVELlNEJPROPELLER SHAFTJ 
PROPELLER SHAFT - INSTALLATION) 

6. Refill the transfer case as necessary with the cor
rect fluid for the application. (Refer to LUBRICA-
TION & MAINTENANCE/FLUID TYPES 
DESCRIPTION) 

7. Lower vehicle and verify transfer case operation. 81862dOe 



DR --------- TRANSFER CASE"-~ NV246 .. SERVICE INFORMATION 21 .. 2337 

SWITCH-TRANSFER CASE SELECTOR 
. C ' " 

DESCRIPTION-
The selector switch assembly is mounted in the left side of the vehicle's Instrument Panel (IP) and consists of a 
rotary knob ,conne~ed to ,a,-resjstive network for the ,mode and range shift selections. Also located in this assembly 
is a recess9_d, normally open momerntary switch for makIng shifts into and out of transfer case NEUTRAL. A pen, or 
similar instrument, is used to make a NEUTRAL shift selection, thus reducing the likelihood of an inadvertent shift 
request. 

The selector switch also contains light emitting- diode's (LED's) to indicate the transfer case position and whether a 
shift is in progress. 

OPERATION 
As the position of the selector switch varies, the resistance between the Mode Sensor supply voltage pin and the 
Mode Sensor output will vary. Hardware, software, and calibrations within the Transfer Case Control Module 
(TCCM) are provided that interpret the selector switch resistance as given in the table below: SELECTOR SWITCH 
INTERPRETATION 

SELECTOR SWITCH INTERPRETATION 

Step Resistance Range (ohms) Required Interpretation 

A <200 Shorted 

B 400-700 NEUTRAL 

C 1050-1450 4LO 

0 1850-2300 4HI 

E 3050-5950 AWD (Default) 

F 9.5-12.5K In between positions 

G >15.5K Open 

For resistances between the ranges B-E shown for each valid position (T-Case NEUTRAL, 4LO, 4HI, AWD), the 
TCCM may interpret the resistance as: 

• either of the neighboring valid positions. 
• as an invalid fault pOSition. 

For resistances between the ranges E and F shown for AWD and in-between positions, the TCCM may interpret the 
resistance as: 

• the AWD position. 
• an invalid fault position. 
• a valid in-between position. 

For resistances between the ranges F and G shown for in-between positions and fault condition (open), the TCCM 
may interpret the resistance as: 

• a valid in-between position. 
• an invalid fault position. 

For resistances between the ranges A and B shown for the fault condition (short) and, T-Case NEUTRAL, the 
TCeM may interpret the resistance as: 

• the T-Case NEUTRAL position. 
• an invalid fault position. 

The LED's in the selector assembly are illuminated/flashed in the following manner to indicate a particular condition 
or state. 

• A solidly illuminated LED indicates a successfully completed shift and the current operating mode of the trans
fer case. While a shift has been requested but not yet completed, the LED for the desired transfer case posi
tion is flashed. 

• A flashing operating mode LED for the desired gear indicates that a shift to that position has been requested, 
but all of the driver controllable conditions have not been met. This is in an attempt to notify the driver that the 
transmission needs to be put into NEUTRAL, the vehicle speed is too great, or some other condition outlined 



21 - 2338 TRANSFER CASE - NV246 - SERVICE INFORMATION --------- DR 

(other than a diagnostic failure that would prevent this shift) elsewhere (Refer ,to 8 - ELECTRICAUELEC
TRONIC CONTROL MODULESITRANSFER CASE CONTROL MODULE - OPERATION) is not met. Note that 
this flashing will continue indefinitely until the conditions are eventually met, or the selector switch position is 
changed, or if diagnostic routines no longer allow the requested shift . 

• If the driver attempts to make a shift into transfer case NEUTRAL, and any of the driver controllable conditions 
are not met, the request will be ignored until all of the conditions are met or until the NEUTRAL select button 
is released. Additionally the neutral lamp will flash, or begin to flash while the button is depressed and operator 
controllable conditions are not being met. All of the LED's except the Neutral will flash if any of the operator 
controllable conditions for shifting are not met while the Neutral button is depressed. This "toggle" type of fea
ture is necessary because the TCeM would interpret another request immediately after the shift into transfer 
case NEUTRAL has completed. 

• No LED's illuminated indicate a fault in the transfer case control system. 



DR ---------TRANSFER CASE - NV273 - SERVICE INFORMATION 21 .. 2339 

TRANSFER CASE· NV273· SERVICE INFORMATION 
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TRANSFER CASE - NV273 ~ SERVICE INFORMATION 

DESCRIPTION 
The NV273 is an electronically controlled part·time transfer case with a low range gear reduction system. The 
NV273 has three operating ranges plus a NEUTRAL position. The low range system provides a gear reduction ratio 
for increased low speed torque capability. 

The geartrain is mounted in two aluminum cas~ halves attached with bolts. The mainshaft front and rear bearings 
are mounted in aluminum case halves. 

OPERATING RANGES 
Transfer case operating ranges are: 

• 2WO (2-wheel drive). 
• 4HI (4-wheel drive). 
• 4LO (4-wheel drive low range). 

• NEUTRAL. 

The 2WO range is for use on any road surface at any time. 

The 4HI and 4LO ranges are for off road use onry. They are not for use on hard surface roads. The only exception 
being when the road surface is wet or slippery or covered by ice and snow. 

The low range reduction gear system is operative in 4LO range only. This range is for extra pulling power in off road 
situations. Low range reduction ratio is 2.72: 1 . 

SHIFT MECHANISM 
Operating ranges are selected with a dash mounted shift selector switch. The shift selector switch provides a input 
to the Transfer Case Control Module (TCCM) to indicate the driver's desire to change operating ranges. The TCCM 
uses this inputt along with input from the transfer case mounted mode sensor and information from the vehicle's 
bus, to determine if a shift is permitted. If the TCCM decides the shift is permitted. the TCCM controls the shift 
motor, mounted to the exterior of the transfer case, to perform the shift. 

IDENTIFICATION 
A circular 10 tag (2) is attached to the rear case of 
each transfer case. The ID tag provides the transfer 
case model number, assembly number, serial number, 
and low range ratio. 

The transfer case serial number also represents the 
date of build. 

OPERATION 

8Of5Ofc1 

The input gear is splined to the transmission output shaft. The input gear drives the mainshaft through the planetary 
assembly and range sleeve. The front output shaft is operated by a drive chain that connects the shaft to a drive 
sprocket on the mainshaft. The drive sprocket is engaged/disengaged by the mode fork, which operates the mode 
sleeve and hub. The sleeve and hub are not equipped with a synchronizer mechanism for shifting. 
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DIAGNOSIS AND TESTING - TRANSFER CASE - NV273 

DIAGNOSIS CHART 

Condition Possible Cause 

Transfer case difficult to shift or will 1) Transfer case electronically 
not shift into desired range. controlled shift system malfunction. 

2) If vehicle was operated for an 
extended period in 4HI mode on dry 
surface, driveline tarque laad may 

,- cause difficulty. 

3) Insufficient ar incarrect lubricant. 

4) Internal transfer case 
camponents binding, warn, or 
damaged. 

Transfer case noisy in all drive 1) Insufficient ar incorrect lubricant. 
mades. 

2) Internal transfer case 
campanents binding, warn, ar 
damaged. 

Transfer case noisy while in, ar 1) Transfer case nat completety 
jumps out af, 4LO made. engaged in 4LO position. 

2) Range fark damaged, inserts 
worn, ar fork is binding on the shift 
rail. 

3) Low range gear worn or 
damaged. 

Lubricant leaking from transfer case 1) Transfer case averfilled. 
seals or vent. 

2) Transfer case vent closed ar 
restricted. 

3) Transfer case seals damaged ar 
installed incarrectly. 

Abnormal tire wear. 1) Extended aperation in 4HI made 
on dry su rfaces, 

Correction 

1) Verify proper operation per the 
appropriate diagnostic manual. 

2) Drive the vehicle in a straight line 
and momentarily reJease the 
acceleratar. The transfer case can 
then be shifted to the desired mode. 

3) Drain and refill t~ansfer case with 
the correct quantity of Mapar® ATF 
+4, Autamatic Transmissian Fluid. 

4) Repair ar replace campanents as 
necessary. 

1) Drain and refill transfer case with 
the carrect quantity o.f Mapar® ATF 
+4, type 9602, Automatic 
Transmission Fluid. 

2) Repair ar replace camponents as' 
necessary. 

1) While rolling 2-3 MPH and the 
transmission ,in NEUTRAL, or clutch 
depressed on vehicles equipped 
with a manual transmission, shitt 
transfer case to the 2WD or 4HI 
position, and then back into the 4LO 
position. 

2) Repair or replace components as 
necessary. 

3) Repair ar replace components as 
necessary. 

1) Drain lubricant to. the correct 
level. 

2) Clean or replace vent as 
necessary. 

3) Replace suspect seal. 

1) Operate vehicle in 2WD mode on 
dry surfaces. 
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REMOVAL 
1. Shift transfer case into 2WD. 

2. Raise vehicle. 

3. Drain transfer case lubricant. 

4. Remove the transfer case skid plate, if equipped. 

5. Support transmission with jack stand. 

6. Remove crossmember and transmission mount. 

7. Mark front and rear propeller shafts for alignment 
reference. 

8. Remove front and rear propeller shafts. 

9. Disconnect transfer case shift motor and mode 
sensor wire connectors (3). 

10. Disconnect transfer case vent hose. 

11. Support transfer case with transmission jack. 

12. Secure transfer case to jack with chains. 

13. Remove nuts attaching transfer case (2) to transmission (1). 

14. Pull transfer case and jack rearward to disengage transfer case. 

15. Remove transfer case from under vehicle. 

DISASSEMBLY 
Position transfer case in a shallow drain pan. Remove drain plug and drain any remaining lubricant remaining in 
case. 

COMPANION FLANGE AND EXTENSION HOUSING 
1. Install two bolts 1800 apart into the front output 

shaft companion flange. 

2. Place holder (1) over the bolts (2) and against the 
companion flange. 

3. Remove and discard the front companion flange 
nut. 

4. Remove the companion flange from the front out
put shaft. It may be necessary to use Pinion 
Flange Remover 8992 to remove the companion 
flange. 

8Off4dbO 
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5. Use a suitable chisel or pry tool to remove the rear 
extension housing (1) dust boot (2). 

6. Use a suitable chisel or pry tool to remove the rear 
extension housing seal. 

7. Remove rear extension (1) bolts (2). 

8. Remove rear extension housing (2). Tap extension 
once or twice with a plastic mallet to break sealer 
bead and loosen it. 
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OIL PUMP AND REAR CASE 

1. Disengage the oil pump pick-up tube (2) from the 
oil pump (1). 

NOTE: The oil pump pick-up tube seals to the oil 
pump with an o-ring. Verify that the o-ring was 
removed with the tube and is in good condition. 
Replace the o-ring if necessary. 

2. Remove the oil pump (3). 
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3. Remove rear case (2) -to-front case (1) bolts (3), 

4. Remove the rear output shaft bearing inner snap
ring (3) from the output shaft (1) using suitable 
snap-ring pliers. 

5. Remove the rear output shaft bearing inner snap
ring (3) from the output shaft (1). 

BOO4ed7 

8004129 

8Off4f3b 
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6. Loosen rear case (2) from front case (1) with pry 
tool to break sealer bead. Insert tool at each end of 
case. 

7. Unseat rear case from alignment dowels. 

8. Remove the rear case (2) from the front case (1). 

80ff50aa 

8Off50d2 



DR --------- TRANSFER CASE .. NV273 .. SERVICE INFORMATION 21 .. 2347 

FRONT OUTPUT SHAFT AND DRIVE CHAIN 

1. Remove the oil pick-up tube (3) and screen from 
the front case half (1). 

2. Remove the front output shaft (1) drive sprocket (2) 
retaining ring (3). 

80ff5254 

8Off52f3 
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3. Remove the rear output shaft (1) drive sprocket (2) 
retaining ring (3). 

4. Pull front sprocket (3), rear sprocket, and chain (2) 
upward until clear of the front and rear output shaft 
sprocket splines. 

5. Remove chain and sprockets as an assembly. 
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SHIFT FORKS AND MAINSHAFT 

1. Remove the bolts (3) that hold the shift motor 
assembly (2) to the transfer case (1). 

2. Remove the shift motor, assembly (2) from the 
transfer case (1). 

BOffcc83 
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3. Remove the sector support with Socket 9033. 

4. Loosen detent plug (2). 

5. Remove detent plug (2), spring (3), and plunger 
(4). Note that the plug has an O-ring seal. Remove 
and discard this seal. 

6. Using a screw mounted in a slide hammer, remove 
the front output shaft seal. 

7. Remove the front output shaft snap-ring (2). 

8OIl539b 

8Off53b2 



DR --------- TRANSFER CASE .. NV273 - SERVICE INFORMA'rION 21· 2351 

8. Remove front output shaft (2) from bearing in front 
case (1). 

9. Pull mainshaft assembly (2) out of input gear, 
mode sleeve, and front case (1). 

10. Remove mode fork, mode sleeve (1). and shift rail 
(2) as assembly. Note which way the sleeve fits in 
the fork (long side of sleeve goes to front or the 
points on the sleeve teeth go to the rear of case). 

80de45f7 
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11. Remove range fork (2) and hub (1) as an assem
bly. Note fork position for installation reference. 

12. Remove the shift sector (1). 

MAINSHAFT 
1. Remove the clutch gear (2) from the output shaft 

(1 ). 

SOde5397 
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2. Remove the mode hub (2) retaining ring (3) from 
the mainshaft (1). 

3. Remove the mode hub (2) from the mainshaft (1). 

8OIf5707 
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4. Remove the drive sprocket drive hub (2) from the 
mainshaft (1). 

INPUT AND PLANETARY GEAR 
1. Remove input gear seal with suitable screw and 

slide hammer. 

2. Remove input gear (1) retaining ring (2) with heavy 
duty snap-ring pliers. 

3. Place front case in horizontal position. Then 
remove input gear and low range gear as an 
assembly (2). Tap gear out of bearing with plastic 
mallet, if necessary. 

8Off5719 

8Ode581c 

6Ode5845 
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4. Remove snap-ring (2) that retains input gear (1) in 
the low range gear. 

5. Remove retainer (2). 

6. Remove front thrust plate (2). 

B0ff550d 

BOO5517 
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7. Remove Input gear (1). 

8. Remove bottom tabbed thrust washer (2) from low 
range planetary (1). 

8Otf5636 

CLEANING 
Clean the transfer case parts with a standard parts cleaning solvent. Remove all traces of sealer from the cases 
and retainers with a scraper and 3MTM all purpose cleaner. Use compressed air to remove solvent residue from oil 
feed passages in the case halves, retainers, gears, and shafts. 

INSPECTION 

MAINSHAFT/SPROCKET/HUB INSPECTION 
Inspect the splines on the hub and shaft and the teeth on the sprocket. Minor nicks and scratches can be smoothed 
with an oilstone. However, replace any part that is damaged. 

Check the contact surfaces in the sprocket bore and on the mainshaft. Minor nicks and scratches can be smoothed 
with 320-400 grit emery cloth but do not try to salvage the shaft if nicks or wear is severe. 
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INPUT GEAR AND PLANETARY CARRIER 

1 ~ PLANETARY CARRIER 
2 - REAR THRUST WASHER 
3 - FRONT THRUST WASHER 

, 
o 

Input Gear And Carrier Components 

4 - CARRIER LOCK RING 
5 - CARRIER LOCK RETAINING RING 
6 - INPUT GEAR 

8OII5d36 

Check the teeth on the input gear (6). Minor nicks can be dressed off with an oilstone but replace the gear if any 
teeth are broken, cracked, or chipped. The bearing surface on the gear can be smoothed with 300-400 grit emery 
cloth if necessary. 

Examine the planetary carrier body (1) and pinion gears for wear or damage. Che.ck the pinion gear thrust washers 
on the pinon pins for damage. The carrier will have to be replaced as an assembly if the body, pinion pins, or pinion 
gears are damaged. 

Check the carrier lock ring (4) and both thrust washers (2, 3) for wear or cracks. Replace them if necessary. Also 
replace the lock retaining ring if bent, distorted, or broken. 
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SHIFT FORKS/HUBS/SLEEVES 

Check condition of the shift forks (1) and mode fork 
shift rail (2). Minor nicks on the shift rail can be 
smoothed with 320-400 grit emery cloth. 

Inspect the shift fork wear pads (3, 4). The mode (2) 
and range fork (1) pads are serviceable and can be 
replaced if necessary. 

Check both of the sleeves for wear or damage, espe
cially on the interior teeth. Replace the sleeves if wear 
or damage is evident. 

REAR EXTENSION HOUSING 

80b4geaf 

Inspect the extension housing seal and bushing. Replace both components if either show any sign of wear or dam
age. 

FRONT OUTPUT SHAFT AND DRIVE CHAIN 
Inspect the shaft threads, sprocket teeth, and bearing surfaces. Minor nicks on the teeth can be smoothed with an 
oilstone. Use 320-400 grit emery to smooth minor scratches on the shaft bearing surfaces. Rough threads on the 
shaft can be chased if necessary. Replace the shaft if the threads are damaged, bearing surfaces are scored, or if 
any sprocket teeth are cracked or broken. 

Examine the drive chain and shaft bearings. Replace the chain and both sprockets if the chain is stretched, dis
torted, or if any of the links bind. Replace the bearings if rough, or noisy. 
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LOW RANGE ANNULUS GEAR 

Inspect annulus gear (2) condition carefully. The gear 
is only serviced as part of the front case (1). If the 
gear ;s damaged, it will be necessary to replace the 
gear and front case as an assembly. Do not attempt to 
remove the gear. 

FRONT AND REAR CASES 
Inspect the cases for wear and damage. 

Check case condition. If leaks were a problem, look for gouges and severe scoring of case sealing surfaces. Also 
make sure the front case mounting studs are in good condition. 

Check the front case mounting studs and vent tube. The tube can be secured with Loctite™ 271 or 680 if loose. 
The stud threads can be cleaned up with a die if necessary. Also check condition of the fill/drain plug threads in the 
rear case. The threads can be repaired with a thread chaser or tap if necessary. Or the threads can be repaired with 
Helicoil® stainless steel inserts if required. 

OIL PUMP/OIL PICKUP 
Examine the oil pump pickup parts. Replace the pump if any part appears to be worn or damaged. Do not disas
semble the pump as individual parts are not available. The pump is only available as a complete assembly. The 
pickup screen, hose, and tube are the only serviceable parts and are available separately. 

ASSEMBLY 

BEARINGS AND SEALS 
1. Remove the input shaft bearing snap-ring from the 

front case half with suitable snap-ring pliers. 

2. Remove the input shaft bearing from the front case 
half with Bearing Remover/Installer 6953 (3) and 
Universal Handle C-4171 (2). 

8OtI87db 
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3. Install the input shaft bearing into the front case 
half with Bearing Cup Installer 8151 (3) inverted on 
Universal Handle C-4171 (2). 

4. Install the input shaft bearing snap-ring into the 
front case half with suitable snap-ring pliers. 

5. Remove the front output shaft front bearing snap
ring from the front case half. 

6. Using Bearing Remover/Installer 6953 (3) and Uni
versal Handle C-4171 (2), remove the front output 
shaft front bearing. 

7. Start front output shaft front bearing in case. Then 
seat bearing with Seal Installer 8891 (2). 

8. Install front output shaft bearing retaining ring. 

8Off8829 

8Off8a82 

80ff8b47 
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9. Remove input gear pilot bearing by inserting a suit
ably sized drift (1) into thesplined end of the input 
gear (2) and driving the bearing out with the drift 
and a hammer. 

10. Install new pilot bearing with Pilot Bearing Installer 
9035. 

11. Remove the front output shaft rear bearing with 
the screw and jaws from Remover L-4454 (2) and 
Cup 8148 (3). 

8Oa11090 
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12. Install new bearing with Universal Handle C-4171 
(2) and Bearing Installer 8128 (3). 

13. The bearing bore is chamfered at the top. Install 
the bearing so it is flush {1} with the lower edge of 
this chamfer (2). 

14. Remove seal from oil pump with suitable pry tool. 

15. Install new seal in oil pump with Seal Installer 
7888 (2). 

8ot18cel 
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16. Remove the rear output shaft bearing (2) snap
ring (3) from the rear case half (1). 

17. Remove the rear output shaft bearing from the 
rear case (1) using Seal Installer 7888 (2). 
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18. Install the rear output shaft bearing into the rear 
case (1) using Seal Installer 8152 (3) and Univer
. sal Handle C-4171 (2). 

19. Install the rear output shaft bearing snap-ring into 
the rear case half. 

INPUT AND PLANETARY GEAR 
1. Lubricate gears and thrust washers with recom

mended transmission fluid. 

2. Install bottom thrust washer (2) in low range gear 
planetary (1). Be sure washer tabs are properly 
aligned in gear notches. 

80ff8b9a 



DR --------- TRANSFER CASE .. NV273 - SERVICE INFORMATION 21· 2365 

3. Install input gear (1) in low range gear (2). Be sure 
input gear is fully seated. 

4. Instan remaining thrust washer (2) in low range 
gear and on top of input gear (1). 

5. Install retainer (2) on input gear (1). 

80ff5517 

B0ff55Od 
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6. Install snap-ring (2). 

7. Align and install low rangelinput gear assembly (2) 
in front case (1). Be sure low range gear pinions 
are engaged in annulus gear and that input gear 
shaft is fully seated in front bearing. 

8. Install snap-ring (2) to hold inpuVlow range gear (1) 
into front bearing. 

9. Install a new input gear oil seal with Seal Installer 
9036 and Universal Handle C-4171. 

8Ode5845 

8Ode581c 
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SHIFT FORKS AND MAINSHAFT 

1. Lubricate mainshaft splines with recommended 
transmission fluid. 

2. Coat the interior of the drive sprocket hub with 
ATF+4 and install the drive sprocket drive hub (2) 
onto the mainshaft (1). 

3. Install the mode hub (2) onto the mainshaft (1). 

&Off5719 

8Off5707 
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4. Install the mode hub (2) retaining ring (3) onto the 
mainshaft (1). 

5. Install the clutch gear (2) onto the output shaft (1). 
Verify that the pointed ends of the clutch gear teeth 
are pointing to the front of the mainshaft. 

6. Lubricate sector shaft. with transmission fluid and 
install shift sector (1) in case, Position slot in sector 
so it will be aligned with shift fork pin when shift 
forks are installed. 

7. Apply Loctite™ 2421 or equivalent, to the threads of 
the sector support to replenish the factory applied 
patch. Install the shift sector support. Tighten the 
sector support with Socket 9033 to 27~34 N·m 
(20-25 ft.lbs.). 

SOde5397 
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8. Assemble and install range fork (2) and hub (1). Be 
sure hub is properly seated in low range gear and 
engaged to the input gear. 

9. Align and insert range fork pin in shift sector slot. 

10. Install mode fork and shift rail onto the mode 
sleeve. 

11. Install the mode fork and sleeve (1)1 and shift rail 
(2) into the transfer case. 

12. Install new o-ring (1) on detent plug (2). 

J9421·372 
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13. Install detent plunger (4), spring (3), and plug (2). 
Tighten the plug to 16-24 N·m (12-18 ft. Ibs.). 

14. Position the shift motor and mode sensor assem
bly (2) onto the transfer case (1). 

15. Install the bolts (3) to. hold the shift motor and 
mode sensor assembly (2) to the transfer case 
(1). Tighten the bolts to 16-25 N·m (12-18 ft. Ibs.). 

SOffcc83 



DR --------- TRANSFER CASE . NV273 . SERVICE INFORMATION 21 - 2371 

16. Install mainshaft (2) into the transfer case (1). 
Guide mainshaft through the mode and range 
sleeves and into the input gear. 

FRONT OUTPUT SHAFT AND DRIVE CHAIN 
1. Install the front output shaft (2) into the front output 

shaft front bearing. 

2. Install the front output shaft bearing inner snap-ring 
(2) onto the output shaft. 

3. Install the new front output shaft seal with Seal 
Installer MB991168A. 

8Ode4Sf7 

80ff53b2 
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4. Insert front drive sprocket (3) in drive chain (2). 

5. Install drive chain around rear drive sprocket. 

6. Position rear drive sprocket over the output shaft 
and lower the sprocket and chain assembly until 
the front sprocket is positioned over the front out
put shaft. 

7. Align the splines in the sprockets to the splines on 
the output shafts and install the sprockets onto the 
output shafts. 

8. Install front sprocket (2) retaining ring (3). 

9. Install rear sprocket (2) retaining ring (3). 

8Off52f3 
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10. Insert magnet (1) in front case pocket (2): 

REAR CASE 
1. 'Install the oil pick~up tube and screen into the rear 

case' half. -

2. Apply bead of Mopar® Gasket Maker. or equivalent, 
to. mating surface of front case. Keep sealer bead 
width to maximum of 3/16 inch. Do not use exces
sive amount of sealer as excess will be displaced 
into case interior. 

3. AUgn mainshaft with the rear output shaft bearing
and align., shift rail with bore in rear case. Then 
install rear"case (2). Verify that the case alignment 
dowels cofr~ctJy seat ir)tD 1heir m~~ing recesses. 

4. Install rear t<>:1tbnt bolts (3) to 
hold rear case, in' PQsition;. nght.n·~:bolts snug but 
not to specified torqu&., at~this time.

CAUTION: Verify that shift rail, and c.se alignmf!nt 
dowels are seated before installing any bolts. 
case could be cracked if shaft raU or dowels· are 
misaligned. 

5. Tighten bolts to 27-34 N·m (20-25 ft. Ibs.). 

8OtI50d2 

8Off4ed7 
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6. Install rear output bearing inner snap-ring (3) to 
output shaft (1). 

OIL PUMP AND REAR EXTENSION 
1. Install the oil pump (3) onto the output shaft (2). 

8Ofr4f29 
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2. Engage the oil pump pick-up tube (2) into the oil 
pump (1). Verify that the pick-up tube o-ring is on 
the tube and is correctly installed to the oil pump. 

3. Apply bead of Mopar® Gasket Maker, or equivalent, 
to mating surface of rear extension housing. Keep 
sealer bead width to maximum of 3/16 inch. Do not 
use excessive amount of sealer as excess could 
be displaced into output bearing. 

4. Install extension housing (2) onto the rear case half 
(1 ). 

5. Install rear extension bolts (2). Tighten the bolts to 
27-34 N·m (20-25 ft.lbs.). 
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6. Install the extension housing dust boot and seal 
assembly with Seal Installer 9037 (3) and Universal 
Handle C-4171 (2). 

7. Install the front companion flange onto the front 
output shaft. 

8. Install two bolts 1800 apart into the front output 
shaft companion flange. 

9. Place holder (1) over the bolts (2) and against the 
companion flange. 

10. Install a new front companion flange nut. Tighten 
the companion flange nut to 176·271 N·m 
(130-200 ft.lbs.). 

INSTALLATION 
1. Mount transfer case on a transmission jack. 

2. Secure transfer case to jack with chains. 

3. Position transfer case under vehicle. 

4. Align transfer case and transmission shafts and install transfer case onto the transmission. 

5. Install and tighten transfer case attaching nuts to 27-34 N·m (20-25 ft. tbs.) torque. 
6. Connect the vent hose. 

80ff8cee 

8Off4dbO 

7. Connect the shift motor and mode sensor wiring connectors. Secure wire harness to clips on transfer case. 

8. Align and connect the propeller shafts. (Refer to 3 - DIFFERENTIAL & DRIVELINEIPROPELLER SHAFT/FRONT 
PROPELLER SHAFT - INSTALLATION) (Refer to 3 - DIFFERENTIAL & DRIVELINEIPROPELLER SHAFT/REAR 
PROPELLER SHAFT - INSTALLATION) 

9. Fill transfer case with correct fluid. (Refer to 21 - TRANSMISSIONITRANSFER CASE/FLUID - STANDARD PRO
CEDURE) 

10. Install skid plate, if equipped. 
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11. Remove transmission jack and support stand. 

12. Lower vehicle and verify transfer case shift operation. 

SPECIFICATIONS 

TRANSFER CASE • NV273 

TORQUE SPECIFICATIONS 

DESCRIPTION 

Plug, Detent 

Plug. Drain/Fill 

Bolt, Extension Housing 

Bolt. Case Half 

Support, Sector 

Nuts, Mounting 

Bolts, Shift Motor and 
Mode Sensor Assembly 

Nut, Companion Flange 

Bolts, Transfer Case to 
Transmission 

N-m 

16-24 

20-34 

27-34 

27-34 

27-34 

30-41 

16-25 

176-271 

16-24 

Ft. Lbs. In. Lbs. 

12-18 -
15-25 -
20-25 -
20-25 -
20-25 -
20-30 -
12-18 -

130-200 ~ 

12-18 
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SPECIAL TOOLS 

TRANSFER CASE NV271/NV273 

Installer, Bearing - 8128 

Handle1 Universal- C-4171 
Cup - 8148 

Installer - 8151 

Remover - L-4454 

Installer, Bearing .. 6953 

Installer - 8152 

Installer, Pump Housing Seal - 7888 

Installer - 8891 
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HOLDER 6719A 

Socket - 9033 

Installer, Seal- MB991168A 

Installer, Bearing • 9035 

REMOVER 8992 

Installer, Seal - 9036 

Installer, Seal - 9037 



21 .. 2380 TRANSFER CASE .. NV273 ~. SERVICE INFORMATION --------- DR 

BOOT-EXTENSION HOUSING SEAL AND DUST 

REMOVAL 
1. Raise and support vehicle. 

2. Remove rear propeller shaft. (Refer to 3 • DIFFER
ENTIAL & DRIVEUNEIPROPELLER SHAFT/PRO
PELLER SHAFT - REMOVAL) 

3. Use a suitable chisel or pry tool to remove the rear 
extension housing dust boot (2). 

4. Use a suitable chisel or pry tool to remove the rear 
extension housing seal. 

INSTALLATION 
1. Clean fluid residue from sealing surface and 

inspect for defects. 

2. Install the extension housing dust boot and seal 
assembly with SeallnstaUer 9037 (3) and Universal 
Handle C-4171 (2). 

3. Install propeller shaft. (Refer to 3 - DIFFERENTIAL 
& DRIVELlNElPROPELLER SHAFT/PROPELLER 
SHAFT - INSTALLATION) 

4. Verify proper transfer case fluid level. 

5. Lower vehicle. 

80ff8cee 
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FLUID 

STANDARD PROCEDURE - FLUID DRAIN AND REFILL 
The fill (1) and drain (2) plugs are both in the rear 
case. 

1. Raise vehicle. 

2. Position drain pan under transfer case. 

NOTE: It may be necessary to remove the exhaust 
V-pipe at the exhaust manifold to properly access 
the fill and drain plugs. Lowering the exhaust will 
allow the plugs to be accessed for torquing during 
installation. (Refer to 11 - EXHAUST SYSTEM/EX
HAUST PIPE - REMOVAL) 

3. Remove drain ,and fill plugs and drain lubricant 
completely. 

4. Install drain plug. Tighten plug to 20-34 N·m (15-25 
ft. Ibs.). 

5. Remove drain pan. 

6. Fill transfer case to bottom edge of fill plug opening 
with Mopar® ATF +4, Automatic Transmission fluid. 

7. Install and tighten fill plug to 20-34 N·m (15-25 ft. Ibs.). 

8OfI999a 

8. Install the exhaust v-pipe to the exhaust manifold, if removed. (Refer to 11 - EXHAUST SYSTEM/EXHAUST 
PIPE - INSTALLATION) 

9. Wipe any excess fluid that may have spilled onto the exhaust. 

10. Lower vehicle. 
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SEAL-FRONT OUTPUT SHAFT 

REMOVAL 
1. Remove the front propeller shaft (Refer to 3 - DIF

FERENTIAL & DRIVELINE/PROPELLER SHAFTI 
PROPELLER SHAFT - REMOVAL). 

2. Install two bolts 1800 apart into the front output 
shaft companion flange. 

3. Place Yoke Holder 6719 (1) over the bolts (2) and 
against the companion flange. 

4. Remove and discard the front companion flange 
nut. 

5. Remove the companion flange from the front out
put shaft. It may be necessary to use Pinion 
Flange Remover 8992 to remove the companion 
flange. 

6. Using a screw and a slide hammer, remove the 
front output shaft seal. 

INSTALLATION 
1. Install the new front output shaft sea' with Seal 

Installer MB991168A. 

2. Install the front companion flange onto the front 
output shaft. 

3. Install two bolts 1800 apart into the front output 
shaft companion flange. 

4. Place Yoke Holder 6719 (1) over the bolts (2) and 
against the companion flange. 

5. Install a new front companion flange nut. Tighten 
the companion flange nut to 176-271 N·m (130-200 
tUbs.). 

6. Install front propeller shaft (Refer to 3 - DIFFEREN
TIAL & DRIVELINE/PROPELLER SHAFT/PRO
PELLER SHAFT - INSTALLATION). 

8Off4dbO 

BOff4dbO 
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SENSOR-MODE 

DESCRIPTION 
The transfer case mode sensor (1) is an electronic 
device whose output can be interpreted to indicate the 
shift motor shaft's rotary position. The sensor consists 
of a magnetic ring and four Hall Effect Transistors to 
create a 4 channel digital device (non-contacting) 
whose output converts the motor shaft position into a 
coded signal. The TCCM must supply 5VDC (+/- 0.5v) 
to the sensor and monitor the shift motor position. The 
four channels are denoted A, B, C, and D. The sensor 
is mechanically linked to the shaft of the cam which 
causes the transfer case shifting. The mode sensor 
draws less than 53 mAo 

OPERATION 
During normal vehicle operation, the Transfer Case Control Module (TCCM) monitors the mode sensor outputs at 
least every 250 (+/-50) milliseconds when the shift motor is stationary and 400 microseconds when the shift motor 
is active. A mode sensor signal between 3.8 Volts and 0.8 Volts is considered to be undefined. 

Refer to SECTOR ANGLES vS.TRANSFER CASE POSITION for the relative angles of the transfer case shift sector 
versus the interpreted transfer case gear operating mode. Refer to MODE SENSOR CHANNEL STATES for the 
sensor codes returned to the TCCM for each transfer case mode sensor position. The various between gears posi
tions can also be referred as the transfer case's coarse position. These coarse positions come into play during shift 
attempts. 

SECTOR ANGLES VS. TRANSFER CASE POSITION 

Shaft Angle (Degrees) Transfer Case Position 

+40 4LO 

+20 N 

0 2WD/AWD 

-20 4HI 

MODE SENSOR CHANNEL STATES 

Transfer Case Sensor Channel A Sensor Channel B Sensor Channel C Sensor Channel 0 
Angle (degrees) 

Between Gears H H L H 

+40 (4LO) H H L L 

Between Gears H H L H 

Between Gears H L L H 

+20 (NEUTRAL) H L L L 

Between Gears H L L H 

Between Gears H L H H 

o (2WD/AWD) H L H L 
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Transfer Case Sensor Channel A Sensor Channel B Sensor Channel C Sensor Channel D 
Angle (degrees) 

Between Gears H L H H 

Between Gears L L H H 

-20 (4HI) L L H L 

Between Gears L L H H 

Between Gears L H H H 
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SWITCH-SELECTOR 

DESCRIPTION 
The selector switch assembly is mounted in the left 
side of the vehicle's Instrument Panel (IP) and con
sists of a rotary knob connected to a resistive network 
for the mode and range shift selections. Also located 
in this assembly is a recessed, normally open momen
tary switch for making shifts into and out of transfer 
case NEUTRAL. A pen, or similar instrument. is used 
to make a NEUTRAL shift selection, thus reducing the 
likelihood of an inadvertent shift request. 

The selector switch also contains four light emitting 
diode's (LED's) to indicate the transfer case position 
and whether a shift is in progress. 

OPERATION 

4 HI 4 LO 
o 0 

TRANSFER CASE SELECTOR SWITCH 
8Oda1af4 

As the position of the selector switch varies, the resistance between the Mode Sensor supply voltage pin and the 
Mode Sensor output will vary. Hardware, software, and calibrations within the Transfer Case Control Module 
(TCCM) are provided that interpret the selector switch resistance as given in the table below: SELECTOR SWITCH 
INTERPRETATION 

SELECTOR SWITCH INTERPRETATION 

Step Resistance Range (ohms) Required Interpretation 

A <200 Shorted 

B 400-700 NEUTRAL 

C 1050-1450 4LO 

D 1850-2300 4HI 

E 3050-5950 2WD (Default) 

F 9.5-12.5K In between positions 

G >15.5K Open 

For resistances between the ranges B-E shown for each valid position (T-Case NEUTRAL, 4LO, 4HI, 2WD), the 
TCCM may interpret the resistance as: 

• either of the neighboring valid positions. 
• as an invalid fault position. 

For resistances between the ranges E and F shown for 2WD and in-between positions, the TCCM may interpret the 
resistance as: 

• the 2WD position. 
• an invalid fault position. 
• a valid in-between position. 

For resistances between the ranges F and G shown for in-between positions and fault condition (open). the TCCM 
may interpret the resistance as: 

• a valid in-between position. 
• an invalid fault position. 
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For resistances between the ranges A and B shown for the fault condition (short) and T-Case NEUTRAL, the TCCM 
may interpret the resistance as: 

• the T-Case NEUTRAL position. 
• an invalid fault position. 

The LED's in the selector assembly are illuminated/flashed in the following manner to indicate a particular condition 
or state. 

• A solidly illuminated LED indicates a successfully completed shift and the current operating mode of the trans
fer case. While a shift has been requested but not yet completed, the LED for the desired transfer case posi
tion is flashed. 

• A flashing operating mode LED for the desired gear indicates that a shift to that position has been requested, 
but all of the driver controllable conditions have not been met. This is in an attempt to notify the driver that the 
transmission needs to be put into NEUTRAL, the vehicle speed is too great, or some other condition outlined 
(other than a diagnostic failure that would prevent this shift) elsewhere (Refer to B - ELECTRICAUELEC
TRONIC CONTROL MODULESrrRANSFER CASE CONTROL MODULE - OPERATION) is not met. Note that 
this flashing will continue indefinitely until the conditions are eventually met, or the selector switch position is 
changed, or if diagnostic routines no longer allow the requested shift. 

• If the driver attempts to make a shift into transfer case NEUTRAL, and any of the driver controllable conditions 
are not met, the request will be ignored until all of the conditions are met or until the NEUTRAL select button 
is released. Additionally the neutral lamp will flash, or begin to flash while the button is depressed and operator 
controllable conditions are not being met. All of the LED's except the Neutral will flash if any of the operator 
controllable conditions for shifting are not met while the Neutral button is depressed. This "toggle" type of fea
ture is necessary because the TCCM would interpret another request immediately after the shift into transfer 
case NEUTRAL has completed. 

• No LED's illuminated indicate a fault in the transfer case control system. 
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MOTOR-SHIFT 

DESCRIPTION 
The shift motor (2) consists of a permanent magnet 
D.C. motor with gear reduction to convert a high 
speed-low torque device into a low speed-high torque 
device. The output of the device is coupled to a shaft 
which internally moves the mode and range forks that 
change the transfer case operating ranges. The motor 
is rated at 25 amps maximum at 230 C (72 0 F) with 10 
volts at the motor leads. 

OPERATION 
The transfer case shift motor responds to the Transfer Case Control Module (TCCM) commands to move the trans
fer case shift sector bi-directionally, as required, to obtain the transfer case operating mode indicated by the instru
ment panel mounted selector switch. 

REMOVAL 

NOTE: New shift motor assemblies are shipped in the 2WD/AWD position. If a new shift motor assembly will 
be installed, it will be necessary to shift the transfer case to the 2WD/AWD position prior to motor removal. 

1. Raise the vehicle on a suitable hoist. 

2. Disengage the wiring connectors from the shift 
motor and mode sensor. 

3. Remove the bolts (3) holding the shift motor and 
mode sensor assembly (2) onto the transfer case 
(1 ). 

4. Separate the shift motor and mode sensor assem
bly (2) from the transfer case. 
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INSTALLATION 
1. Verify that the shift sector o-ring is clean and prop

erly positioned over the shift sector and against the 
transfer case. 

NOTE: Verify that the shift motor position and sec
tor shaft orientation are aligned. It may be neces
sary to manually shift the transfer case If the shift 
motor and sector shaft are not aligned. 

2. Position the shift motor and mode sensor assembly 
(2) onto the transfer case (1). 

3. Install the bolts (3) to hold the assembly onto the 
transfer case. Tighten the bolts to 16-24 N·m 
(12-18 ft.lbs.). 

CAUTION: If the original shift motor and mode 
sensor assembly bolts are reused, be sure to use 
Mopar® Lock & Seal or Loctite™ 242 to replenish the lock patch material originally found on the bolts 

4. Engage the wiring connectors to the shift motor and mode sensor. 

5. Refill the transfer case as necessary. 

6. Lower vehicle and verify transfer case operation. 



DR ----------------~--- TIRES1WHEEI.;S 22 -1 

TI·RESIWHEELS . 

TABLE OF CONTENTS 

page page 

TIRESJWHEELS • ELECTRICAL DIAGNOSIS ...... 1 TIRES/WHEELS • SERVICE INFORMATION ..... 49 

TIRES/WHEELS • ELECTRICAL DIAGNOSIS 

TABLE OF CONTENTS 

TIRE PRESSURE MONITORING - ELECTRICAL 
DIAGNOSIS 
DIAGNOSIS AND TESTING 

page 

C0077- LOW TIRE PRESSURE ................ 3 
C1501-TIRE PRESSURE SENSOR 1 

INTERNAL .................................. 8 
C1502-TIRE PRESSURE SENSOR 2 

INTERNAL. ................................ 11 
C1503-TIRE PRESSURE SENSOR 3 

INTERNAL ................................ 14 
C1504-TIRE PRESSURE SENSOR 4 

INTERNAL ................................ 17 
C1506-LEFT FRONT TIRE PRESSURE 

TRiGGER MODULE PERFORMANCE ........ 20 
C1507·RIGHT FRONT TIRE PRESSURE 

TRIGGER MODULE PERFORMANCE ........ 23 

page 

C150A-LEFT FRONT TIRE PRESSURE 
TRIGGER MODULE VOLTAGE HIGH ........ 26 

C150B-RIGHT FRONT TIRE PRESSURE 
TRIGGER MODULE VOLTAGE HIGH ........ 29 

C151D-TIRE PRESSURE SENSOR 
LOCATION UNDETERMINED ............... 32 

U1114-LOST COMMUNICATION WITH LEFT 
FRONT TIRE PRESSURE TRIGGER 
MODULE .................................. 37 

U1115-LOST COMMUNICATION WITH 
RIGHT FRONT TIRE PRESSURE TRIGGER 
MODULE .................................. 42 

STANDARD PROCEDURE 
TPM VERIFICATION ......................... 47 

-



22 • 2 TIRES/WHEELS - ELECTRICAL DIAGNOSIS ------------ DR 

TIRE PRESSURE MONITORING - ELECTRICAL DIAGNOSIS 

DIAGNOSIS AND TESTING 



DR ------------- TIRES/WHEELS - ELECTRICAL DIAGNOSIS 22 - 3 

C0077- LOW TIRE PRESSURE 
For a complete wiring diagram Refer to Section aw . 

• When Monitored: 
Continuously . 

• Set Condition: 
A low pressure condition will exist when the tire pressure falls below or is equal to the low pressure threshold 
value as specified for the vehicle. 

INTERMITTENT PERFORMANCE DTC 

LOW TIRE PRESSURE 

INCORRECT PLACARD VALUES 

TIRE PRESSURE SENSOR 

WCM (SKREEM) 

Diagnostic Test 

1. DTC STATUS 

Possible Causes 

NOTE: If vehicle is equipped with "Light load" reset switch make sure tire pressure matches switch posi
tion. Vehicles with a Supplemental Tire Pressure Information Label will have a "Max Load Tire Pressure", 
and "Light Load Tire Pressure". If the incorrect Placard Values have been programmed, update the Placard 
Pressures under "Miscellaneous Functions" for the "WCM" and follow the procedure. 

NOTE: If the incorrect Placard Values were programmed into the WCM/SKREEM, a DTC could be set. Before 
continuing with any TPM diagnostic test, using the scan tool, check that the correct Placard Values have 
been programmed in to the module. 

NOTE: 
If the following conditions are present: 
- Low Tire Pressure DTC 
- Tire Pressure Sensor Internal DTC 
- Spare Tire is not equipped with a Tire Pressure Sensor 
- Spare Tire is currently on the vehicle 
Repair the tire and place it back on the vehicle. 
Test drive the vehicle. 
If the DTC(s) reset continue with the diagnostic procedure. 

Turn the ignition on. 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 

Is the DTC status at this time? 

Yes »Go to 2 

No »Go to 5 

2. LOW TIRE PRESSURE 

NOTE: If vehicle is equipped with "Light load" reset switch make sure tire pressure matches switch posi
tion. 
NOTE: The DTC can be caused by many different factors and might not be a sensorltransmitter or a WCM 
(SKREEM) fault. Interference from other elements will over power the sensorltransmiHer RF frequency mak
ing erratic operation to the TPM system. Check the vehicle for aftermarket accessories that could compro
mise the RF frequency signal before diagnosing the TPM system. 
NOTE: Seasonal temperature changes will affect tire pressure, and may have caused the tire pressure to fall 
below the low pressure warning threshold. Tire pressure should always be set based on cold inflation tire 
pressure (placard). This is defined as the tire pressure after a vehicle has not been driven for more then 3 
hours, and in outside ambient temperatures. 
Perform a "WCM ECU Reset" under "Miscellaneous Functionsn for the "WCMIWireless Control Module" menu item. 
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Inflate all tire pressures to the recommended cold inflation tire pressure and wait 2 minutes. The Tire Inflation Pres
sure (Placard) label is usually located on the Driver's B-pillar. 
With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 
Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 m.p.h. (24 km/h). 
Use a TPM-RKE Analyzer tool 9936 to scan each tire pressure sensor, and make sure the Sensor IDs matches 
what is programmed into the WCM. The Sensor Identifications are located under "Data Display" for the "WCM Wire
less Control Module". If the sensor IDs does not match, following the programming steps outlined in the diagnostic 
scan tool for "Program Tire Sensor 10 wITPM Tool" under "Miscellaneous Functions" for the "WCMIWireless Control 
Module" menu item. 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 

NOTE: When scanning a sensor with a TPM-RKE Analyzer 9936 , replace the TPM sensor if the results show 
a "Damaged Accel", "Damaged Temp", or "Damaged Press". 

Does the DTC reset or is the status Active for this DTC? 

Yes »Go to 3 

No »Go to 6 

3. TIRE PRESSURE SENSOR 

NOTE: Before continuing, ensure the tire is free from any leaks or damage that would cause a low tire pres
sure condition. If a problem is found, repair as necessary and retest. 
With the scan tool, go under "Data Display" for the "WCM Wireless Control Module" and find the compensated tire 
pressure values. Located underneath each Sensor Identification locations. If any compensated tire pressure values 
are equal or lower then the Tire Low Pressure Threshold. The corresponding TPM sensor needs to be located and 
replaced. 

NOTE: The following tests are used to locate the Tire Pressure SensorlTransmitter that is setting the low 
pressure fault. If the tires have been rotated, the Tire Pressure SensorlTransmitter are no longer in 
sequence from the factory. Faults are linked to the sensorltransmitter IDs. You MUST locate the correct Tire 
Pressure SensorlTransmitter that set the fault before continuing. Use one or more of the following methods 
below. 
METHOD 1: Use a TPM-RKE Analyzer tool 9936 to scan each tire pressure sensor. If a suspected sensor has been 
located, lower the tire pressure to 20 PSI, wait for 2 minutes, and check the scan tool for changes to any compen
sated tire pressure values. 

If there was a pressure change to any compensated tire pressure values, check to make sure that the TPM-RKE 
Analyzer is set correctly, and repeat the process on each wheel on the vehicle until the faulty SensorlTransmitter 
has been identified. 

NOTE: When scanning a sensor with a TPM-RKE Analyzer 9936 , replace the TPM sensor if the results show 
a "Damaged Accel", "Damaged Temp", or "Damaged Press". 
METHOD 2: Starting with the left front wheel, deflate the tire to 20 PSI, wait 2 minutes, and check the scan tool for 
changes to any compensated tire pressure values. 

If there was a pressure change to any compensated tire pressure value, repeat this process on each wheel on the 
vehicle until the faulty SensorlTransmitter has been identified. 

Has the malfunctioninglfaulty TPM sensor been located? 

Yes »Replace the Tire Pressure sensor. 

Perform the TPM verification (Refer to 22 - TIRESIWHEELSITIRE PRESSURE MONITORING - STAN
DARD PROCEDURE) 

No »Go To 4 
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4. WIRELESS CONTROL MODULE 

Replace the Wireless Control Module (SKREEM) in accordance with the Service Information. 
With the scan tool, read WCM/SKREEM DTC(s). 

Drive the vehicle for a minimum of 10 minutes while maintaining a continuous speed above 15 mph (24 km/h). 
During this time the system will learn the sensor IDs. 

Are there any OTC(s) present? 

Yes »Repair not complete, refer to the appropriate symptom. 
Perform the TPM verification (Refer to 22 - TIRESIWHEELSrrlRE PRESSURE MONITORING - STAN. 
DARO PROCEDURE) 

No »Repair is complete. 

5. INTERMITTENT TIRE PRESSURE SENSOR OTC 

The conditions necessary to set this OTC are not present at this time. 
Refer to any Technical Service Bulletins that may apply to this condition. 
With the scan tool, clear OTCs in the Wireless Control Module (SKREEM). 
Test Drive the vehiole for a minimum- of 10 minutes with vehicle speed greater than 15 m.p.h. (24 km/h). 
With the scan tool, select View OTCs in the Wireless Control Module (SKREEM). 

Does the DTC reset or is the status Active for this DTC? 

Yes »Repair as necessary. 
Perform the TPM verification (Refer to 22 - TIRESIWHEELSrrlRE PRESSURE MONITORING - STAN
DARD PROCEDURE) 

No »Test complete. 

6. LIGHT LOAD RESET SWITCH 

The "Light Load" reset switch will allow the driver to switch between the max load inflation pressure (cold) low pres
sure warning threshold and the light load inflation pressure (cold) low pressure warning threshold. 

Is this vehicle equipped with a Light Load Reset Switch? 

Yes »Go To 7 

No »' Go To 5 

7. LIGHT LOAD RESET SWITCH LED LAMP 

After a WCM ECU Reset, the WCM should be at the Light Load Configuration. 

Is the Light Load Reset Switch LED ON? 

Yes »Go To 8 

No »Go To 12 

8. LIGHT LOAD RESET SWITCH LED LAMP TEST 

Press the LIGHT LOAD RESET switch. 

Did the Light Load Reset Switch LED Turn OFF? 

Yes »Go To 5 

No »Go To 9 
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9. LIGHT LOAD RESET SWITCH LED CCN TEST 

Go to 'Tire Pressure Load Switch Pressedll under "Miscellaneous Function" in the "CCN - Cabin Control Node". 

Start the actuation by pressing the "SET' button. 

Did the Light Load Reset Switch LED Turn OFF? 

Ves »Stop the actuation. Replace the Light Load Reset Switch 
Perform the TPM verification (Refer to 22 - TIRESIWHEELSfflRE PRESSURE MONITORING - STAN
DARD PROCEDURE) 

No »Stop the actuation. Go To 10 

1 o. LIGHT LOAD RESET SWITCH LED CCN TEST 

Go to 'Tire Pressure Load Switch Indicator" under "Miscellaneous Function" in the HCCN Cabin Control Node". 

Start the actuation. On the next screen pick "False" 

Did the Light Load Reset Switch LED Turn OFF? 

Yes »Stop the actuation. Go to 4 

No »Stop the actuation. Go to 11 (Repair the Short to voltage on the LED circuit, or replace the CCN) 

11. SHORT TO GROUND ON LIGHT LOAD SWITCH LED CIRCUIT 

Turn ignition off. 
Disconnect the "Light Load" reset switch connector. 
Disconnect the CCN. 
Measure the resistance of the G561 circuit in the "Light Load" reset switch connector to ground. 

Was there a short to voltage? 

Yes »Repair the G561 circuit for a short to ground. 
Perform POWERTRAIN VERIFICATION TEST (DIESEL). (Refer to 9 - ENGINE - STANDARD PROCE
DURE) 

No »Replace the CCN. 
Perform the TPM verification (Refer to 22 - TIRESIWHEELSfflRE PRESSURE MONITORING - STAN
DARD PROCEDURE) 

1 2. LIGHT LOAD RESET SWITCH LED CCN TEST 

Go to "Tire Pressure Load Switch Indicator" under "Miscellaneous Function'· in the "CCN - Cabin Control Node". 
Start the actuation by pressing the 'True'· button. 

Did the Light Load Reset Switch LED Turn ON? 

Yes »Stop the actuation. Go to 4 

No »Go To 13 

13. WCM I LIGHT LOAD SWITCH I WIRING TO LED CKT 

Turn off the ignition. 
Disconnect the "Light Load" reset switch connector. 
Disconnect the CCN. 
Measure the resistance of the G561 circuit between the "Light Load" reset switch connector and the CCN connector. 

Is the resistance below 5 ohms? 

Yes »Go to 14 

No »Repair the open circuit. 
Perform the TPM verification (Refer to 22 - TIRESIWHEELSfflRE PRESSURE MONITORING - STAN
DARD PROCEDURE) 
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14. F504 IGNITION RUN CIRCUIT 

Turn ignition on. 
Using a 12-volt test light connected to ground, check the F504 circuit. 

Does the test light illuminate brightly? 

Yes »Go to 15 

No »Repair the open circuit. 
Perform the TPM verification (Refer to 22 - TIRESIWHEELSfTlRE PRESSURE MONITORING - STAN
DARD PROCEDURE) 

15. SWITCH 

Turn ignition off. 
Reconnect the "Light Load" reset switch connector. 
Using a jumper wire jump the G561 circuit to ground at the CCN harness connector. 
Turn ignition on. 

Does the "Light Load" reset switch LED turn on? 

Yes »Go to 16 

No »Replace the "Light Load" reset switch. 
Perform the TPM verification (Refer to 22 - TIRESIWHEELSfTlRE PRESSURE MONITORING - STAN
DARD PROCEDURE) 

1 6. LIGHT LOAD RESET SWITCH LED CCN TEST 

Go to 'Tire Pressure Load Switch indicator" under "Miscellaneous Function" in the "CCN - Cabin Control Node". 
Start the actuation. On the next screen press the "true" button. 

Did the Light Load Reset Switch LED Turn ON? 

Yes »Stop the actuation. Replace the WCM 
Perform the rPM verification (Refer to 22 - TIRESIWHEELSfTlRE PRESSURE MONITORING - STAN
DARD PROCEDURE) 

No »Stop the actuation. Replace the CCN. 
Perform the TPM verification (Refer to 22 - TIRESIWHEELSfTlRE PRESSURE MONITORING - STAN
DARD PROCEDURE) 
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C1S01-TIRE PRESSLIRE SENSOR 1 INTERNAL 
For a complete wiring diagram Refer to Section 8W 

Theory of Operation 
The tire pressure sensor actively monitors the air pressure and air temperature inside the tire, the sensor internal 
battery status, and the radial acceleration of the wheel. Each sensor has a unique 10 code. The sensor transmits 
the data at regular intervals via an encoded signal to a receiver circuit located in the Wireless Control Module 
(SKREEM) . 

• When Monitored: 
With vehicle speed greater than 15 m.p.h. (24 km/h). 

• Set Condition: 
The WCM (SKREEM) wilt monitor the signals from the four active road tire sensors. A loss of signal error is 
detected when eight consecutive blocks of data are not received or cannot be accurately decoded. An internal 
sensor hardware error condition will be set when an error in the accelerometer, pressure sensor, or tempera
ture sensor is detected. 

Possible Causes 

INTERMITIENT TIRE PRESSURE SENSOR INTERNAL DTC 

WRONG SENSORS 

TIRE PRESSURE SENSOR 

WIRELESS CONTROL MODULE (SKREEM) 

REMOTE START ANTENNA 

Diagnostic Test 

1. DTC STATUS 

NOTE: This fault can be set if the wrong TPM sensor was installed on the vehicle, or that the wheel has a 
rubber valve stem. Check to make sure the vehicle is equipped with the correct sensors. 

NOTE: If the vehicle is equipped with factory installed remote start feature, check to make sure the antenna 
connector is properly connected to the WCM. 

NOTE: 
If the following conditions are present: 
- Low Tire Pressure OTC 
- Tire Pressure Sensor Internal OTC 
- Spare Tire is not equipped with a Tire Pressure Sensor 
- Spare Tire is currently on the vehicle 
Repair the tire and place it back on the vehicle. 
Test drive the vehicle. 
If the DTC(s) reset continue with the diagnostic procedure. 
Turn the ignition on. 

With the scan tool, select View DTe's in the Wireless Control Module (SKREEM). 

Is the DTC status Active at this time? 

Yes »Go to 2 

No »Go to 4 
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2. TIRE PRESSURE SENSOR 

NOTE: 
The following tests are used to locate the Tire Pressure SensorlTransmitter that is setting the sensor inter
nal fault. If the tires have been rotated, the Tire Pressure SensorlTransmitter are no longer In sequence from 
the factory. Faults are linked to the sensoritransmitter IDs. You MUST locate the correct Tire Pressure Sen
sorlTransmitter that set the fault before continuing. Use one or more of the following methods below. 
METHOD 1: Use a TPM·RKE Analyzer 9936 tool to scan each tire pressure sensor. If a suspected sensor has been 
located, lower the tire pressure to 20 PSI, wait for 2 minutes, and check the scan tool for changes to any compen
sated tire pressure values. 
If there was a pressure change to any compensated tire pressure values, check to make sure that the TPM-RKE 
Analyzer 9936 is set correctly, and repeat the process on each wheelan the vehicle until the faulty SensorlTrans
mitter has been identified. 

NOTE: When scanning a sensor with a TPM-RKE Analyzer 9936, replace the TPM sensor if the results show 
a "Damaged Accel", "Damaged Temp", or "Damaged Press". 
METHOD 2: With the scan tool, go under "Data Display" for the "WCM Wireless Control Module" and locate the 
following: 
Tire 1 Pressure Sensor HW Fault. 
Tire 1 Pressure Sensors Missing 10. 
Tire 1 Temperature Sensor HW Fault. 
Tire 1 Temperature Sensor SW O/U. 
Tire 1 Acceleration Sensor HW Fault. 
If any of the following are SET, ·'Sensor 1 Identification" will need to be located that replaced. 
Starting with the left front wheel, deflate the tire to 20 PSI, wait 2 minutes, and check the scan tool for changes to 
any compensated tire pressure values or TPM lamp turning on. Look for NO pressure change to any compensated 
tire pressure value, or a pressure change corresponding to "Sensor 1 Identification". 

NOTE: Compensated tire pressure values are only available on the premium TPM system. For a base TPM 
system lowering the tire pressure to 20 PSI will set DTC C0077 and turn on the TPM lamp. 
If not, repeat this test on each wheelan the vehicle until uSensor 1 Identificationll has been located. 

Has the malfunctioning/faulty TPM sensor been located? 

Yes »Replace the TIre Pressure Sensor 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESIWHEELSITIRE PRESSURE MONITORING -
STANDARD PROCEDURE) 

No »Go to 3 

3. WIRELESS CONTROL MODULE (SKREEM) 

Replace the Wireless Control Module (SKREEM). 
Drive the vehicle for a minimum of 10 minutes while maintaining a continuous speed above 15 mph (24 km/h). 
During this time the system will learn the sensor IDs. 
With the scan tool, read WCM/SKREEM DTC(s). 

Are there any DTC(s) present? 

Yes »Repair the DTC. 

No »Repair complete. 
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4. INTERMITTENT TIRE PRESSURE SENSOR DTC 

NOTE: The DTC can be caused by many different factors and might not be a sensorltransmitter or a WCM 
(SKREEM) fault. Interference from other elements will over power the sensorltransmitter RF frequency mak
ing erratic operation to the TPM system. Check the vehicle for aftermarket accessories that could compro
mise the RF frequency signal before diagnosing the TPM system. 
The conditions necessary to set this DTC are not present at this time. 
Refer to any Technical Service Bulletins that may apply to this condition. 
With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 
Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 m.p.h. 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 

Does the DTC reset or is the status Active for this DTC? 

Yes »Return to the beginning of this test and perform the diagnostic procedure as necessary. 

No »Test complete. 
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C1502-TIRE PRESSURE SENSOR 2 INTERNAL 
For a complete wiring diagram Refer to Section 8W 

Theory of Operation 
The tire pressure sensor actively monitors the air pressure and air temperature inside the tire, the sensor internal 
battery status, and the radial acceleration of the wheel. Each sensor has a unique ID code. The sensor transmits 
the data at regular intervals via an encoded signal to a receiver circuit located in the Wireless Control Module 
(SKREEM) . 

• When Monitored: 
With vehicle speed greater than 15 m.p.h. (24 km/h) . 

• Set Condition: 
The WCM (SKREEM) will monitor the signals from the four active road tire sensors. A loss of signal error is 
detected when eight consecutive blocks of data are not received or cannot be accurately decoded. An internal 
sensor hardware error condition will be set when an error in the accelerometer, pressure sensor, or tempera-
ture sensor is detected. -

Possible Causes 

INTERMITTENT TIRE PRESSURE SENSOR INTERNAL DTC 

WRONG SENSORS 

TIRE PRESSURE SENSOR 

WIRELESS CONTROL MODULE (SKREEM) 

REMOTE START ANTENNA 

Diagnostic Test 

1. DTC STATUS 

NOTE: This fault can be set if the wrong TPM sensor was installed on the vehicle, or that the wheel has a 
rubber valve stem. Check to make sure the vehicle is equipped with the correct sensors. 

NOTE: If the vehicle is equipped with factory installed remote start feature, check to make sure the antenna 
connector is properly connected to the WCM. 

NOTE: 
If the following conditions are present: 
- Low Tire Pressure DTC 
- Tire Pressure Sensor Internal DTC 
- Spare Tire is not equipped with a Tire Pressure Sensor 
- Spare Tire is currently on the vehicle 
Repair the tire and place it back on the vehicle. 
Test drive the vehicle. 
If the DTC(s) reset continue with the diagnostic procedure. 
Turn the ignition on. 
With the scan tool , select View DTC's in the Wireless Control Module (SKREEM). 

Is the DTC status Active at this time? 

Yes »Go to 2 

No »Go to 4 
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2. TIRE PRESSURE SENSOR 

NOTE: 
The following tests are used to locate the Tire Pressure SensorlTransmitter that is setting the sensor inter
nal fault. If the tires have been rotated, the Tire Pressure SensorlTransmitter are no longer in sequence from 
the factory. Faults are linked to the sensor/transmitter IDs. You MUST locate the correct Tire Pressure Sen
sorlTransmitter that set the fault before contlhuing. Use one or more of the following methods below. 
METHOD 1: Use a TPM-RKE Analyzer 9936 tool to scan each tire pressure sensor. If a suspected sensor has been 
located, lower the tire pressure to 20 PSI, wait for 2 minutes, and check the scan tool for changes to any compen
sated tire pressure values. 
If there was a pressure change to any compensated tire pressure values, check to make sure that the TPM-RKE 
Analyzer 9936 is set correctly, and repeat the process on each wheelan the vehicle until the faulty SensorlTrans
mitter has been identified. 

NOTE~ When scanning a sensor with a TPM-RKE Analyzer 9936 , replace the TPM sensor if the results show 
a "Damaged Accel", "Damaged Temp", or "Damaged Press". 
METHOD 2: With the scan tool, go under "Data Display" for the "WCM Wireless Control Module" and locate the 
following: 
Tire 2 Pressure Sensor HW Fault. 
Tire 2 Pressure Sensors Missing ID. 
Tire 2 Temperature Sensor HW Fault. 
Tire 2 Temperature Sensor SW O/U. 
Tire 2 Acceleration Sensor HW Fault. 
If any of the following are SET, "Sensor 2 Identification" will need to be located that replaced. 
Starting with the left front wheel, deflate the tire to 20 PSI, wait 2 minutes, and check the scan tool for changes to 
any compensated tire pressure values or. Look for NO pressure change to any compensated tire pressure value, or 
a pressure change corresponding to "Sensor 2 Identification". 

NOTE: Compensated tire prewssurer values are only available on the premium TPM system. For a base TPM 
system lowering the tire pressure to 20 PSI will sert OTC C007 and turn on the TPM lamp. 
If not, repeat this test on each wheet on the vehicle until "Sensor 2 Identification" has been located. 

Has the malfunctioninglfaulty TPM sensor been located? 

Yes »Replace the Tire Pressure Sensor 
Perform TPM VERIFICATION TEST. (Refer to 22 .. TIRESIWHEELSITIRE PRESSURE MONITORING -
STANDARD PROCEDURE) 

No »Go to 3 

3. WIRELESS CONTROL MODULE (SKREEM) 

Replace the Wireless Control Module (SKREEM). 
Drive the vehicle for a minimum of 10 minutes while maintaining a continuous speed above 15 mph (24 km/h). 
During this time the system will learn the sensor IDs. 
With the scan tool, read WCM/SKREEM DTC(s). 

Are there any DTC(s) present? 

Yes »Repair the DTC. 

No »Repair complete. 
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4. INTERMITTENT TIRE PRESSURE SENSOR OTC 

NOTE: The OTC can be caused by many different factors and might not be a sensorltransmitter or a WCM 
(SKREEM) fault. Interference from other elements will over power the sensorltransmitter RF frequency mak
ing erratic operation to the TPM system. Check the vehicle for aftermarket accessories that could compro
mise the RF frequency signal before diagnosing the TPM system. 
The conditions necessary to set this DTC are not present at this time. 
Refer to any Technical Service Bulletins that may apply to this condition. 
With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 
Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 m.p.h. 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 

Does the OTC reset or is the status Active for this OTC? 

Yes »Return to the beginning of this test and perform the diagnostic procedure as necessary. 

No »Test complete. 
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C1503-TIRE PRESSURE SENSOR 3 INTERNAL 
For a complete wiring diagram Refer to Section 8W 

Theory of Operation 
The tire pressure sensor actively monitors the air pressure and air temperature inside the tire, the sensor internal 
battery status, and the radial acceleration of the wheel. Each sensor has a unique 10 code. The sensor transmits 
the data at regular intervals via an encoded signal to a receiver circuit located in the Wireless Control Module 
(SKREEM) . 

• When Monitored: 
With vehicle speed greater than 15 m.p.h. (24 km/h) . 

• Set Condition: 
The WCM (SKREEM) will monitor the signals from the four active road tire sensors. A loss of signal error is 
detected when eight consecutive blocks of data are not received or cannot be accurately decoded. An internal 
sensor hardware error condition will be set when an error in the accelerometer, pressure sensor, or tempera
ture sensor is detected. 

Possible Causes 

INTERMITTENT TIRE PRESSURE SENSOR INTERNAL DTC 

WRONG SENSORS 

TIRE PRESSURE SENSOR 

WIRELESS CONTROL MODULE (SKREEM) 

REMOTE START ANTENNA 

Diagnostic Test 

1. DTC STATUS 

NOTE: This fault can be set if the wrong TPM sensor was installed on the vehicle, or that the wheel has a 
rubber valve stem. Check to make sure the vehicle is equipped with the correct sensors. 

NOTE: If the vehicle is equipped with factory installed remote start feature, check to make sure the antenna 
connector is properly connected to the WCM. 

NOTE: 
If the following conditions are present: 
- Low Tire Pressure DTC 
- Tire Pressure Sensor Internal DTC 
- Spare Tire is not equipped with a Tire Pressure Sensor 
- Spare Tire is currently on the vehicle 
Repair the tire and place it back on the vehicle. 
Test drive the vehicle. 
If the DTC(s) reset continue with the diagnostic procedure. 
Turn the ignition on. 
With the scan tool, select View DTC's in the Wireless Control Module (SKREEM). 

Is the DTC status Active at this time? 

Yes »Go to 2 

No »Go to 4 
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2. TIRE PRESSURE SENSOR 

NOTE: 
The following tests are used to locate the Tire Pressure SensorlTransmitter that is setting the sensor inter
nal fault. If the tires have been rotated, the Tire Pressure SensorlTransmitter are no longer in sequence from 
the factory. Faults are linked to the sensor/transmitter IDs. You MUST locate the correct Tire Pressure Sen .. 
sorlTransmitter that set the fault before continuing. Use one or more of the following methods below. 
METHOD 1: Use a TPM-RKE Analyzer 9936 tool to scan each tire pressure sensor. If a suspected sensor has been 
located, lower the tire pressure to 20 PSI, wait for 2 minutes, and check the scan tool for changes to any compen
sated tire pressure values. 
If there was a pressure change to any compensated tire pressure values, check to make sure that the TPM-RKE 
Analyzer 9936 is set correctly. and repeat the process on each wheel on the vehicle until the faulty SensorfTrans
mitter has been identified. 

NOTE: When scanning a sensor with a TPM-RKE Analyzer 9936, replace the TPM sensor if the results show 
a "Damaged Accel", "Damaged Temp", or "Damaged Press". 
METHOD 2: With the scan tool, go under "Data Display" for the "WCM Wireless Control Module" and locate the 
following: 
Tire 3 Pressure Sensor HW Fault. 
Tire 3 Pressure Sensors Missing 10. 
Tire 3 Temperature Sensor HW Fault. 
Tire 3 Temperature Sensor SW O/U. 
Tire 3 Acceleration Sensor HW Fault. 
If any of the following are SET, "Sensor 3 Identification" will need to be located that replaced. 
Starting with the left front wheel, deflate the tire to 20 PSI, wait 2 minutes, and check the scan tool for changes to 
any compensated tire pressure values or TPM lamp turning on. Look for NO pressure change to any compensated 
tire pressure value, or a pressure change corresponding to 'ISensor 1 Identification". 

NOTE: Compensated tire pressure values are only available on the premium TPM system. For a base TPM 
system lowering the tire pressure to 20 PSI will set DTC C0077 and turn on the TPM lamp. 
If not, repeat this test on each wheelan the vehicle until "Sensor 3 Identification" has been located. 

Has the malfunctioninglfaulty TPM sensor been located? 

Yes »Replace the Tire Pressure Sensor 
Perform TPM VERIFICATION TEST. (Refer to 22 TIRESIWHEELSfTlRE PRESSURE MONITORING -
STANDARD PROCEDURE) 

No »Go to 3 

3. WIRELESS CONTROL MODULE (SKREEM) 

Replace the Wireless Control Module (SKREEM). 
Drive the vehicle for a minimum of 10 minutes while maintaining a continuous speed above 15 mph (24 km/h). 
During this time the system will learn the sensor IDs. 
With the scan tool, read WCM/SKREEM DTC(s). 

Are there any DTC(s) present? 

Yes »Repair the DTC. 

No »Repair complete. 
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4. INTERMITTENT TIRE PRESSURE SENSOR DTC 

NOTE: The DTC can be caused by many different factors and might not be a sensorltransmitter or a WCM 
(SKREEM) fault. Interference from other elements will over power the sensorltransmitter RF frequency mak
ing erratic operation to the TPM system. Check the vehicle for aftermarket accessories that could compro
mise the RF frequency signal before diagnosing the TPM system. 
The conditions necessary to set this DTC are not present at this time. 
Refer to any Technical Service Bulletins that may apply to this condition. 
With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 
Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 m.p.h. 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 

Does the DTC reset or is the status Active for this DTe? 

Yes »Return to the beginning of this test and perform the diagnostic procedure as necessary. 

No »Test complete. 
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C1504-TIRE PRESSURE SENSOR 4 INTERNAL 
For a complete wiring diagram Refer to Section 8W 

Theory' 'of Operation 
The tire pressure sensor actively monitors the air pressure and air temperature inside the tire, the sensor internal 
battery status, and the ,radial acceleration of the wheel. Each sensor has a unique 10 code. The sensor transmits 
the data at regular intervals via an encoded signal to a receiver circuit located in the Wireless Control Module 
(SKREEM) . 

• When Monitored: 
With vehicle speed greater than 15 m.p.h. (24 km/h). 

• Set· Condition: 
The WCM (SKREEM) will monitor the signals from the four active road tire sensors. A toss of signal error is 
detected when eight consecutive blocks ,of data are not received or cannot be accurately decoded. An internal 
sensor hardware error condition will be set when an error in the accelerometer, pressure sensor, or tempera
ture sensor is detected. 

Possible Causes 

INTERMITTENT TIRE PRESSURE SENSOR INTERNAL DTC 

WRONG SENSORS 

TIRE PRESSURE SENSOR 

WIRELESS CONTROL MODULE (SKREEM) 

REMOTE START ANTENNA 

Diagnostic Test 

1. DTC STATUS 

NOTE: This fault can be set if the wrong TPM sensor was Installed on the veHicle, or that the wheel has a 
rubber valve stem. Check to make sure the vehicle is equipped with the cor~ct ,se,nsors. 
NOTE: It the vehicle is equipped with factory installed remote start feature, check to make sure the antenna 
connector is properly connected to the WCM. 

NOTE: 
If the following conditions are present: 
- Low Tire Pressure OTC 
- Tire Pressure Sensor Internal DTC 
- Spare Tire is not equipped with a Tire Pressure Sensor 
- Spare Tire is currently on the vehicle 
Repair the tire and place it back on the vehicle. 
Test drive the vehicle. 
If the DTe(s) reset continue with the diagnostic procedure. 
Turn the ignition on. 
With the scan tool, select View DTC's in the Wireless Control Module (SKREEM).' 

Is the DTC status Active at this time? 

Yes »Go to 2 

No »Go to 4 
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2. TIRE PRESSURE SENSOR 

NOTE: 
The following tests are used to locate the Tire Pressure Sensor/Transmitter that is setting the sensor inter
nal fault. If the tires have been rotated, the Tire Pressure Sensor/Transmitter are no longer in sequence from 
the factory. Faults are linked to the sensor/transmltter 105. You MUST locate the correct Tire Pressure Sen
sorrrransmitter that set the fault before continuing. Use one or more of the following methods below. 
METHOD 1: Use a TPM-RKE Analyzer 9936tool to scan each tire pressure sensor. If a suspected sensor has been 
located, lower the tire pressure to 20 PSI, wait for 2 minutes, and check the scan tool for changes to any compen
sated tire pressure values. 
If there was a pressure change to any compensated tire pressure values, check to make sure that the TPM-RKE 
Analyzer 9936 is set correctly, and repeat the process on each wheelan the vehicle until the faulty SensorfTrans
mitter has been identified. 

NOTE: When scanning a sensor with a TPM-RKE Analyzer 9936, replace the TPM sensor if the results show 
a "Damaged Accel", "Damaged Temp", or "Damaged Press". 
METHOD 2: With the scan tool, go under "Data Display" for the "WCM Wireless Control Module" and locate the 
following: 
Tire 4 Pressure Sensor HW Fault. 
Tire 4 Pressure Sensors Missing 10. 

Tire 4 Temperature Sensor HW Fault. 
Tire 4 Temperature Sensor SW O/U. 
Tire 4 Acceleration Sensor HW Fault. 
If any of the following are SET, "Sensor 4 Identification" will need to be located that replaced. 
Starting with the left front wheel, deflate the tire to 20 PSI, wait 2 minutes, and check the scan tool for changes to 
any compensated tire pressure values or TPM lamp turning on. Look for NO pressure change to any compensated 
tire pressure value, or a pressure change corresponding to "Sensor 1 Identification". 

NOTE: Compensated tire pressure values are only available on the premium TPM system. For a base TPM 
system lowering the tire pressure to 20 PSI will set DTC C0077 and turn on the TPM lamp. 
If not, repeat this test on each wheelan the vehicle until "Sensor 4 Identification" has been located. 

Has the malfunctioning/faulty TPM sensor been located? 

Yes »Replace the Tire Pressure Sensor 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESIWHEELSfTlRE PRESSURE MONITORING 
STANDARD PROCEDURE) 

No »Go to 3 

3. WIRELESS CONTROL MODULE (SKREEM) 

Replace the Wireless Control Module (SKREEM). 
Drive the vehicle for a minimum of 10 minutes while maintaining a continuous speed above 15 mph (24 km/h). 
During this time the system will learn the sensor IDs. 
With the scan tool, read WCM/SKREEM DTC(s). 

Are there any DTC(s) present? 

Yes »Repair the DTC. 

No »Repair complete. 
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4. INTERMITTENT TIRE PRESSURE SENSOR DTC 

NOTE: The DTC can be caused by many different factors and might not be a sensorltransmitter or a WCM 
(SKREEM) fault. Interference from other elements will over power the sensor/transmitter RF frequency mak
ing erratic operation to the TPM system. Check the vehicle for aftermarket accessories that could compro
mise the RF frequency signal before diagnosing the TPM system. 
The conditions necessary to set this DTC are not present at this time. 
Refer to any Technical Service Bulletins that may apply to this condition. 
With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 
Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 m.p.h. 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 

Does the DTC reset or is the status Active for this DTC? 

Yes »Return to the beginning of this test and perform the diagnostic procedure as necessary. 

No »Test complete. 



22 - 20 TIRES/WHEELS - ELECTRICAL DIAGNOSIS ------------- DR 

C1506-LEFT FRONT TIRE PRESSURE TRIGGER MODULE PERFORMANCE 

I - - - - - -, CLUITEI 

I PANEL rPM rPM I 
I 

LAMPS SWltCIt I~OICATOI1 

~RIVER _$IG~AL CO~TROL J 
, C1 10lCi 

r 
E ~ I 
:10 

OR'DB 

I 
e 1214 

I 
Ell :;561 G561 
20 20 20 10 

ORIDB "~flL VT GYIPK 

J J J J 
?ANEL TPM TPM FUSED 
LA~PS SWITCH INDICATOR IGNITIO~ 

DRNER SIGNAL CONTROL SWITCH 
OUTPUT 

GROuND (RUN) 

4' 

leon 
10 
BK 

.a. Qllt 

+-_________________________ --...--. - ".ODUL!· 

I :::::;:TIO 

.WITCIt· 
TilE 

F504 

GYJPK 
32 A 

Inl 

20 
GYIPK 

FLO 
l~ 

PKNIT 

I 
e un 
I 

;2C 

10 
"KNIT 

J 
FUSE!) 

IG~I1'ON 

SWITCH 
OUTPUT 

IPuN,STAPT, 

Pln.UIE 

CON·L1N 
TIRE 

PRESSURE 
~ONITOR 

LAN 101lTOI 

32

r 
F504 

20 
GViPK 

I • 
r 

F504 
10 

GYIPK 

,1 

0501 
10 

WTIGY 1 .... 
050B 

20 
w·,>G v 

D508 
10 

W!I(jY 

J 

COMU 
liRE 

PRESSURE 
MONITOR LAN 
1] 
D508 

20 
WTIGY 

ItS2 

fUSED .------CO-W--Ll~-..., TllU'OIDEI, 
TIRE Till IGklTION 

SWItCH 
outPuT 
IRU~I 

PRESSURE PlIISun. 
~ONltOR RIIHT LAN FlOI,. 

GROUND GROUNO 

11 II 
Z924 2924 

20 20 
BK B~ 

I I 
.---e'Ula 
I 

zm 
20 
BK 

CAll B 

055 D5~ 

10 20 
WTiOIl Wi 

I I 
e StU • llta 
I I 

~S5 D54 

W~I~R TWillED ~aT 
ey"III'if 
CAN B CAN B 
BUSI'I OLSH 

FJSE~ 

IGN'IION 
SWITCK 
OUTPUT 
I'<UN) GROUND GROUND 

I] J ') 4) 
FS04 Z914 19[4 

10 20 20 
G'iPK aK OK 

I I I 
.1151 .--.ljSS 

Z924 
10 
RK 

... -----------------, ... 1 .... 

~ ,'OWER 

~~~SE 
.1: 1011 

"/ 

5) C' 
All~ 

18 
QviRD 

I 
e114. 

I 
18 

-t C2tl 

"'14 
18 

GjIPD 

I 
.1204 
I 

AI14 
'8 

GY.fIC 

J 
FUSEJ 

81+: 

GROJNO 

UllII'OIDEB· 
TIllie 
PBEeaUII!!. 
LEn 

13~"I~h 
,I'm:, 
SE \ S~ 

20 
"iT,"!=I 

,J 

.ODULE· 
IEITII' 
lEY IEI0tE 
EITRYII'CI 

PlOll r l~n9-;:- I ~:~~~:. (1201 

I '5~~T;~ I 
L ~I)L~J 

31 
Z10~ 

,0 
8M;~ 

I 
.----eIUI 

:-09 
~o 

B~X;' 

I 
.a. It.1 

l'U'all 

For a complete wiring diagram Refer to Section 8W 
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Theory of Operation 
The Tire Pressure Trigger Module is used to automatically learn the location of -each wheel sensor on the vehicle. 
The module is controlled and activated in sequence by the Wireless Control Module (TPM) over a I:-IN bus. When 
activated, the module will generate a 125 KHz signal of sufficient field strength to trigger the tire pressure sensor 
and force a RF transmission from the sensor . 

• When Monitored: 
Continuously . 

• Set Condition: 
The WCM (TPM) will monitor the messages from each Tire Pressure Trigger Module over the UN bus. If any 
of the messages are not received, or are received other than as expected, a DTC will set. When the condition 
is corrected, or is no longer detected, as acknowledged via a UN bus message, the WCM win reset the appro
priate trigger module fault status. 

Possible Causes 

INTERMITTENT TIRE PRESSURE TRIGGER MODULE PERFORMANCE DTC 

TIRE PRESSURE TRIGGER MODULE 

WIRELESS CONTROL MODULE (TPM) 

Diagnostic Test 

1. DTC STATUS IS ACTIVE 

Turn the ignition on. 
With the scan tool, select View DTCs in the Wireless Control Module (TPM). 

Is the DTC status Active at this time? 

Yes »Go to 2 

No »Go to 4 

2. TIRE PRESSURE TRIGGER MODULE 

Turn the ignition off. 
Replace the appropriate Tire Pressure Trigger Module in accordance with the Service Information. 
With the scan tool, clear DTCs in the Wireless Control Module (TPM). 
Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (TPM). 

Does the DTe reset or is the status Active for this OTC? 

Yes »Go to 3 

No »Test Complete. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESIWHEELSITIRE PRESSURE MONITORING -
STANDARD PROCEDURE) 

3. WIRELESS CONTROL MODULE (TPM) 

View repair. 

Repair 
Replace the Wireless Control Module (TPM) in accordance with the Service Information. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESIWHEELSrrlRE PRESSURE MONITORING -
STANDARD PROCEDURE) 
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4. INTERMITTENT TIRE PRESSURE TRIGGER MODULE DTC 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring schematic as a guide, inspect the wiring and connectors relative to this circuit. 
Refer to any Technical Service Bulletins that may apply to this condition. 
With the scan tool, clear DTCs in the Wireless Control Module (TPM). 
Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (TPM). 

Does the OTC reset or is the status Active for this DTC? 

Ves »Return to the first step of this test and perform the diagnostic procedure. 

No »Test complete. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESIWHEELSIT1RE PRESSURE MONITORING -
STANDARD PROCEDURE) 



DR TIRES/WHEELS • ELECTRICAL DIAGNOSIS 

C1507-RIGHT FRONT TIRE PRESSURE TRIGGER MODULE PERFORMANCE 

I - - - - - -I CLUSTER 

I FA~f, !PM TPM I 
I 

LAM PS SW 11:H INDIC~ TOR 
-ER~ _SIGNAL _ CONTPO=- J 

Ell 
lC 

QRIOB 

! 1214 

IUTT AO 1 - -E - -- - - - - - - - - -- - -- - - ---; - "'.OOULE-

I Ie(';- -- -- -- -- - - - - -- -- - - - - "l ELECTRONICS I I :::::~!TED 
I I FUSED I @ I POW!R I IGNITION IGII. TION FUSE I 

I SW ITCH SWITCH I 11 I OUTPiJ T OUTPUT C~N B C,!,W B v 20,1, I 
IRUN STAIlT) 1 

I --1---- I I 

l_ __________ _L_J 
141" r r 'T ',r 

FlO 055 DS4 GY IRQ 
20 20 20 I 

PKIWT WTIOR WT • 1145 

.J " r n:::'j .+ ... 
-r- - ----t- 'j --, I 

F2~ 055 D54 AI14 
;0 20 20 Ie 

PKINT WTIOR WI GYIRD 

I I I I 
• ttn .llIf • lUI .1104 
I I I I 

FlO J55 
20 

PKINT 

10 yel ljC' Iljtl 

I .------.1211 s1 Ell (l)E2 GISI 

22 - 23 

20 2J 2, 
F504 

20 20 
(jYJIlK 

~------------------------------------'.ODU~. 
0'<108 

J 
PANEL 
LAMPS 
DRIVER 

VlI,{" 

J 
TPM 

SW:~CH 

SIGNAL 

GROUND 

Z600 
20 
8K 

';1 

J 
TPM 

:NDICATOR 
COn'ROl 

GYIPK 

FUStD 
IGNITION 
SWlrCH 
OL"TPUT 

(RUN) 

• WReH· 
TlRI! 
PR!!"URE 
10lRDR 

11 
OSOB 

20 
WT/i,Y 

32

1 ,1 .... 
F5114 osoe 

20 20 
GYiI'K WI/i,Y 

I I 
• 

• I 1 
FS04 DSaa 

20 20 
Gy,pK WTlGY 

J J 
FUSED COM-UK 

IGIlITIDN TIRE 
5wnCH PRESSURE 
OUTPUT MONITOR 

(RUN) LAN 

GROJNIl GfiQukD 

31 51 
Z924 Z914 

10 20 
BK aK 
I I 
.---.$151 

I 
Z924 

20 
B~ 

COM-tIN 
liRE 

PRfSSURE 
MONITOR 

LAN 

21 
OSOS 
10 

WTIGV 

I 
•• tS2 

'IAI.,OIDEI
TIlE 
'IEIIUIE. 
IIIHT 
'ROI' 

FUSED 
IGNITION 
SWITCH 
OUTPUT 

(RUN) 

II 
FS04 
10 

GYIPK 

I 
• liSt 

GROUND GROU~D 

31 4'( 
1924 Z924 

2C 20 
BK BK 

I I .--.'115 

Z9J4 
20 
,K 

... not ... -----------------.... 104 

For a complete wiring diagram Refer to Section 8W 

TIIII.POIDI.· 
'liE 
~IElIUIE. 

LEFT 
'11011 

Z109 
10 

BKlG¥ 

20 
vnSR 

d r mlOH 
SWITCH 
SENSE 

SII11Y 
Inll!IDtE 
EITIIY/WC • 

I ~:.~~:* (ItO) 

I 
L ~OU!!E.. J 

~I 
Z109 

20 

1221 

Z109 
10 

BI(JllV 

l,u, 
ItUI ... 



22 - 24 TIRES/WHEELS - ELECTRICAL DIAGNOSIS ------------- DR 

Theory of Operation 
The lire Pressure Trigger Module is used to automatically learn the location of each wheel sensor on the vehicle. 
The module is controlled and activated in sequence by the Wireless Control Module (SKREEM) over a LIN bus. 
When activated, the module will generate a 125 KHz signal of sufficient field strength to trigger the tire pressure 
sensor and force a RF transmission from the sensor. 

• When Monitored: 
Continuously . 

• Set Condition: 
The WCM (SKREEM) will monitor the messages from each Tire Pressure Trigger Module over the LIN bus. If 
any of the messages are not received, or are received other than as expected, a DTC will set. When the 
condition is corrected, or is no longer detected, as acknowledged via a LIN bus message, the WCM will reset 
the appropriate trigger module fault status. 

Possible Causes 

INTERMITTENT TIRE PRESSURE TRIGGER MODULE PERFORMANCE DTC 

TIRE PRESSURE TRIGGER MODULE 

WIRELESS CONTROL MODULE (SKREEM) 

Diagnostic Test 

1. DTC STATUS IS ACTIVE 

Turn the ignition on. 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 

Is the DTC status Active at this time? 

Yes »Go to 2 

No »Go to 4 

2. TIRE PRESSURE TRIGGER MODULE 

Turn the ignition off. 

Replace the appropriate Tire Pressure Trigger Module in accordance with the Service Information. 
With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 

Does the DTC reset or is the status Active for this DTC? 

Yes »Go to 3 

No »Test Complete. 

Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESIWHEELSITIRE PRESSURE MONITORING -
STANDARD PROCEDURE) 

3. WIRELESS CONTROL MODULE (SKREEM) 

View repair. 

Repair 
Replace the Wireless Control Module (SKREEM) in accordance with the Service Information. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESIWHEELSITIRE PRESSURE MONITORING -
STANDARD PROCEDURE) 
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4. INTERMITTENT TIRE PRESSURE TRIGGER MODULE DTC 

The conditions necessary to set this DTC are not present at this time. 
Using the wiring schematic as a guide, inspect the wiring and connectors relative to this circuit. 
Refer to any Technical Service Bulletins that may apply to this condition. 
With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 
Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs en the Wireless Control Module (SKREEM). 

Does the DTC reset or is the status Active for this DTC? 

Yes »Return to the first step of this test and perform the diagnostic procedure. 

No »Test complete. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESIWHEELSfTlRE PRESSURE MONITORING -
STANDARD PROCEDURE) 
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Theory of Operation 
The Tire Pressure Trigger Module is used to automatically learn the location of each wheel sensor on the vehicle. 
The module is controlled and activated in sequence by the Wireless Control Module (SKREEM) over a LIN bus. 
When activated, the module will generate a 125 KHz signal of sufficient field strength to trigger the tire pressure 
sensor and force a RF transmission from the sensor . 

• When Monitored: 
Continuously . 

• Set Condition: 
The WCM receives a message from the Tire Pressure Trigger Module indicating that an over voltage condition 
has been detected. 

Possible Causes 

INTERMITTENT TIRE PRESSURE TRIGGER MODULE PERFORMANCE DTC 

(F202) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 

(2904) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 

TIRE PRESSURE TRIGGER MODULE 

WIRELESS CONTROL MODULE (SKREEM) 

Diagnostic Test 

1. OTC STATUS IS ACTIVE 

Turn the ignition on. 

NOTE: If a system or battery voltage high DTC is set in the Wireless Control Module (SKREEM) or in the 
PCM, repair the voltage DTC before continuing with this test. 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 

Is the OTC status Active at this time? 

Yes »Go to 2 

No »Go to 6 

2. (F202) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition on. 
Using a 12-volt test light connect to ground, check the (F202) Fused 
Ignition Switch Output (Run) circuit. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test Ught illuminated and bright? 

Yes »Go to 3 

No »Repair the (F202) Fused Ignition Switch Output (Run) circuit 
for an open circuit or high resistance. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES! 
WHEELSrrlRE PRESSURE MONITORING - STANDARD 
PROCEDURE) TRANSPONDER· 

TIRE PRESSURE 

81834869 
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3. (Z904) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 

Using a 12-volt test light connect to 12 volts, check each of the (2904) 
Ground circuit(s). 

NOTE: The test light should be illuminated and bright. Compar,e 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes »Go to 4 

No »Repair the (2904) Ground circuit(s) for an open circuit or 
high resistance. 
Periorm TPM VERIFICATION TEST. (Refer to 22 - TIRESI 
WHEELSITIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 

4. TIRE PRESSURE TRIGGER MODULE 

Turn the ignition off. 

TRANSPONDER

TIRE PRESSURE 

Replace the appropriate Tire Pressure Trigger Module in accordance with the Service Information. 
With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 

6 

Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 

Does the DTC reset or is the status Active for this DTC? 

Yes »Go to 5 

No »Test Complete. 

8183486d 

Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESIWHEELSITIRE PRESSURE MONITORING -
STANDARD PROCEDURE) 

5. WIRELESS CONTROL MODULE (SKREEM) 

View repair. 

Repair 
Replace the Wireless Control Module (SKREEM) in accordance with the Service Information. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESIWHEELSITIRE PRESSURE MONITORING -
STANDARD PROCEDURE) 

6. INTERMITTENT TIRE PRESSURE TRIGGER MODULE DTC 

The conditions necessary to set this DTC are not present at this time. 
Refer to any Technical Service Bulletins that may apply to this condition. 
With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 
Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 

Does the DTC reset or is the status Active for this DTC? 

Yes »Return to the first step of this test and perform the diagnostic procedure. 

No »Test complete. 
Periorm TPM VERIFICATION TEST. (Refer to 22 - TIRESIWHEELSITIRE PRESSURE MONITORING -
STANDARD PROCEDURE) 
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Theory of Operation 
The Tire Pressure Trigger Module is used to automatically learn the location of each wheel sensor on the vehicle. 
The module is controlled and activated in sequence by the Wireless Control Module (SKREEM) over a LIN bus. 
When activated, the module will generate a 125 KHz signal of sufficient field strength to trigger the tire pressure 
sensor and force a RF transmission from the sensor . 

• When Monitored: 
Continuously . 

• Set Condition: 
The WCM receives a message from the Tire Pressure Trigger Module indicating that an over voltage condition 
has been detected. 

Possible Causes 

INTERMITIENT TIRE PRESSURE TRIGGER MODULE PERFORMANCE DTC 

(F202) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 

(Z965) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 

TIRE PRESSURE TRIGGER MODULE 

WIRELESS CONTROL MODULE (SKREEM) 

Diagnostic Test 

1. DTC STATUS IS ACTIVE 

Turn the ignition on. 

NOTE: If a system or battery voltage high DTC is set in the Wireless Control Module (SKREEM) or in the 
PCM, repair the voltage DTC before continuing with this test. 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 

Is the DTC status Active at this time? 

Ves »Go to 2 

No »Go to 6 

2.. (F202) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition on. 

Using a 12-volt test light connect to ground, check the (F202) Fused 
Ignition Switch Output (Run) circuit. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Ves »Go to 3 

No »Repair the (F202) Fused Ignition Switch Output (Run) circuit 
for an open circuit or high resistance. 

Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ 
WHEELSITIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 

TRANSPONDERa 

TIRE PRESSURE 

81834869 
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3. (Z965) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 

Using a 12-volt test light connect to 12 volts, check each of the (Z965) 
Ground circuit(s). 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes »Go to 4 

No » Repair the (Z965) Ground circuit(s) for an open circuit or 
high resistance. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESI 
WHEELSrrl RE PRESSURE MONITORING - STANDARD 
PROCEDURE) 

4. TIRE PRESSURE TRIGGER MODULE 

Turn the ignition off. 

TRANSPONDER

TIRE PRESSURE 

Replace the appropriate Tire Pressure Trigger Module in accordance with the Service Information. 
With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 
Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 

Does the DTC reset or is the status Active for this DTC? 

Yes »Go to 5 

No »Test Complete. 

8183dbfO 

Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESIWHEELSrrlRE PRESSURE MONITORING -
STANDARD PROCEDURE) 

5. WIRELESS CONTROL MODULE (SKREEM) 

View repair. 

Repair 
Replace the Wireless Control Module (SKREEM) in accordance with the Service Information. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESIWHEELSrrlRE PRESSURE MONITORING -
STANDARD PROCEDURE) 

6. INTERMITTENT TIRE PRESSURE TRIGGER MODULE DTC 

The conditions necessary to set this DTC are not present at this time. 
Refer to any Technical Service Bulletins that may apply to this condition. 
With the scan tool, clear DTCs in the Wireless Control Module (SKREEM). 
Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 MPH (24 km/h). 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 

Does the DTC reset or is the status Active for this DTC? 

Ves »Return to the first step of this test and perform the diagnostic procedure. 

No »Test complete. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESIWHEELSrrlRE PRESSURE MONITORING -
STANDARD PROCEDURE) 
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Theory of Operation 
The vehicle sensor locate process occurs after the vehicle sits at zero speed for more than 19 min. The tire pres
sure monitor system will determine the sensor positions while driving at speeds above 15 MPH (24 Kmlh). This 
process can take up to 10 min. to determine sensor positions. If vehicle sensor locate process fails the warning light 
win flash for 75 seconds than stay on. 

• When Monitored: 
During vehicle sensor locate process . 

• Set Condition: 
Must fail vehicle sensor locate process 1 time. 

Possible Causes 

(0508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO VOLTAGE 

(0508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO GROUND 

(0508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN OR HIGH RESISTANCE 

FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 

GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 

(0508) COM-UN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN 

TIRE PRESSURE TRIGGER MODULE POWER AND GROUND 

TPM SENSOR 

WCM 

Diagnostic Test 

1. OTHER DTC'S SET 

Repair all other DTC's first. 

Is this DTC still active after all other DTC's repaired? 

Yes »Go To 2 

No »Test Complete. 
Periorm TPM VERIFICATION TEST. (Refer to 22 - TIRESIWHEELSfTlRE PRESSURE MONITORING -
STANDARD PROCEDURE) 

2. VERIFY DTC IS ACTIVE 

NOTE: Ensure the 100 fuse is installed and battery voltage is between 10 and 16 volts before proceeding. 
Turn the ignition on. 
With the scan tool, read and record WCM DTCs. 
With the scan tool, erase WCM DTCs. 
Cycle the ignition switch. 
With the scan tool, read WCM DTCs. 

Does this DTC reset? 

Yes »Go To 3 

No »Perform the Stored Lost Communication test procedure. Refer to the table of contents in this section. 
(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING). 
Periorm BODY VERIFICATION TEST. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES 
- STANDARD PROCEDURE). 
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3. (0508) COM-LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the Tire Pressure Trigger Module. 
Disconnect the WCM. 
With an ohmmeter measure the resistance of the (D508) COM-LIN TIRE PRESSURE MONITOR LAN CIRCUIT. 

Is the resistance below 5 Ohms? 

Yes »Go To 4 

No »Repair or replace the open circuit. 
Perform TPM VERIFICATION TEST. (Refer to 22 ~ TIRESIWHEELSfflRE PRESSURE MONITORING -
STANDARD PROCEDURE) 

4. FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition off. 
Disconnect the Tire Pressure Transponder harness connector. 
Disconnect the Sentry Key Remote Entry Module harness connector. 
Turn the ignition on. 
Using a 12-volt test tight connect to ground, check the Fused Ignition 
Switch Output (Run) circuit. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes »Go to 5 

No »Repair the Fused Ignition Switch Output (Run) circuit for an 
open circuit or high resistance. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ 
WHEELSITIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 

5. GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 

Using a 12-volt test light connect to battery voltage, probe each of the 
Ground circuit(s). 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes »Go to 6 

No » Repair the Ground circuit(s) for an open circuit or high 
resistance. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ 
WHEELSITIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 

TRANSPONDER

TIRE PRESSURE 
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TRANSPONDER. 

TIRE PRESSURE 
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6. (0508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO VOLTAGE 

Turn the ignition on. 
Measure the voltage of the (D508) COM - UN lire Pressure Monitor 
LAN circuit. 

Is there any voltage present? 

Yes »Repair the (0508) COM - LIN Tire Pressure Monitor LAN 
circuit for a short to voltage. 

No »Go to 7 

Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESI 
WHEELSITIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 

TRANSPONDER· 

TIRE PRE&aURE 

7. (0508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO GROUND 

Turn the ignition off. 
Measure the resistance between ground and the (D508) COM· LIN Tire 
Pressure Monitor LAN circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (D508) COM· LIN Tire Pressure Monitor LAN 
circuit for a short to ground. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESI 
WHEELSITIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 

No »Go to 8 

[QJ 

~ 
TRANSPONDER-

TIRE PRESSURE 
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8. (0508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN OR HIGH RESISTANCE 

Use a jumper wire with one end connected to ground and the other to 
the (0508) COM - LIN Tire Pressure Monitor LAN circuit in the Front 
Left Pressure Tire Transponder harness connector. 
Using a 12-Volt test light connected to battery voltage, probe the (0508) 
COM - LIN Tire Pressure Monitor LAN circuit in the TPM harness con-
nectar. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate bright? 

Ves »Go to 9 

No »Repair the (D508) COM - LIN Tire Pressure Monitor LAN 
circuit for an open circuit or high resistance. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ 
WHEELSfTlRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 

9. POWER AND GROUND CIRCUIT OPEN 

Turn the ignition on. 

r\
l/., 

I I 

B-t 

TRANSPONDER· 

TIRE PRESSURE 

With a voltmeter measure the voltage between the power and ground circuit at the Trigger Module. 

Is the voltage at least the same as battery voltage? 

Yes »Go To 10 

No »Repair the open circuit.-

81834840 

Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESIWHEELSITIRE PRESSURE MONITORING -
STANDARD PROCEDURE) 

1 o. CHECK FOR ADDITIONAL TRIGGER MODULE COMMUNICATION RELATED OTCs 

With the scan tool, select Network View and select Advanced. 

Is there more than one module with active OTCs "Logged Against" the WCM? 

Ves »Replace/update the WCM in accordance with the service information. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESIWHEELSITIRE PRESSURE MONITORING -
STANDARD PROCEDURE) 

No »Replace the Tire pressure trigger Module in accordance with the service information. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESIWHEELSITIRE PRESSURE MONITORING -
STANDARD PROCEDURE) 
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U1114-LOST COMMUNICATION WITH LEFT FRONT TIRE PRESSURE TRIGGER 
MODULE 
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For a complete wiring diagram Refer to Section 8W. 
• When Monitored: 

• With the ignition on 
• Battery voltage between 10 and 16 volts 
• 100 fuse installed 

• Set Condition: 
If the WCM fails to receive bus messages from the Tire pressure trigger module for two consecutive counts of 
trigger module not responding to a communication check. 

Possible Causes 

(D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO VOLTAGE 

(0508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO GROUND 

(DSOe) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN OR HIGH RESISTANCE 

(FS04) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 

(Z924) GROUND CI RCUIT(S) OPEN OR HIGH RESISTANCE 

(DS08) COM-LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN 

TIRE PRESSURE TRIGGER MODULE POWER AND GROUND 

WCM 

Diagnostic Test 

1. DTC STATUS 

Ensure every trigger module connector is connected and WCM connected. 
Turn the ignition on. 
With the scan tool, run the "Trigger Module Test Routine" under "Miscellaneous Functions" for the "WCM" and foUow 
the procedure. 

NOTE: Two trigger modules are located in the front wheel wells on the vehicle to provide the WCM/SKREEM 
with the location of the front tire pressure sensors on the vehicle. Make sure the vehicle has trigger mod
ules, and that are in the right locations. After every repair, the trigger module test routine must be rerun in 
order to verify the fix. 

Did the Left Front Trigger Module have NO as a result? 

Yes »Go To 2 

No »Repair intermittent condition. 

2. (F504) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition off. 
Disconnect the Tire Pressure Transponder harness connector. 
Turn the ignition on. 

Using a 12-voft test light connect to ground, check the (FS04) Fused 
Ignition Switch Output (Run) circuit. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes »Go to 3 

No » Repair the (FS04) Fused Ignition Switch Output (Run) circuit 
for an open circuit or high resistance. 
Perform TPM VERI FICATION TEST. (Refer to 22 - TI RES/ 
WHEELSrrlRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 

TRANSPONDER· 

TtRE PRESSURE 

81834869 
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3. (Z924) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 

Using a 12-volt test light connect to battery voltage, probe each of the 
(Z924) Ground circuit(s). 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes »Go to 4 

No »Repair the (Z924) Ground circuit(s) for an open circuit or 
high resistance. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES! 
WHEELSITIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 

~ ___ --3 

~'!'"!'---4 

TRANSPONDER

TIRE PRESSURE 
8183486d 

4. (0508) COM· LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO VOLTAGE 

Turn the ignition off. 
Disconnect both tire pressure transponder harness connectors. 
Turn the ignition on. 
Measure the voltage of the (0508) COM· LIN lire Pressure Monitor 
LAN circuit. 

Is there any voltage present? 

Yes »Repair the (0508) COM - LIN Tire Pressure Monitor LAN 

No 

circuit for a short to voltage. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ 
WHEELSITIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 

» Go to 5 

:::J.t.t:.U-..:.--- 2 

TRANSPONDER· 

TIRE PRESSURE 

6 

81834811 
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5. (0508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO GROUND, 

Turn the ignition off. 
Measure the resistance between ground and the (0508) COM - LIN Tire 
Pressure Monitor LAN circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (0508) COM - LIN lire Pressure Monitor LAN 
circuit for a short to ground. 
Perform TPM VERIFICATION TEST. (Refer to 22 ., TIRES! 
WHEELSITIRE PRESSURE MONITORING • STANDARD 
PROCEDURE) 

~---2 

No »Go to 6 

TRANSPONDER.· 

TIRE PRESSURE 

6. (0508) COM -LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN OR HIGH RESISTANCE 

Use a jumper wire with one end connected to ground and the other to 
the (0508) COM - LIN lire Pressure Monitor LAN circuit in the WCM!, 
SKREEM harness connector. 
Using a 12-Volt test light connected to battery voltage. probe the (0508) 
COM - LIN Tire Pressure Monitor t.AN circuit in the -rPM harness con-
nector. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate bright? 

Yes »Go to 7 

No »Repair the (0508) COM - LIN Tire Pressure Monitor LAN 
circuit for an open circuit or high resistance. 
Perform TPM VERIFICATION TEST. (Refer to 22 . TIRES! 
WHEELSITIRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 

7. TIRE PRESSURE TRIGGER MODULE 

Turn the ignition off. 

f\
""I,,,,, -

.I I 

B+ 

TRANSPONDER· 

TIRE PRESSURE 

Replace the appropriate Tire Pressure Trigger Module in accordance with the Service Information. 

6 

8183481b 

81834840 

With the scan tool, run the ''Trigger Module Test Routine" under "Miscellaneous Functions" for the "WCM" and follow 
the procedure. 

Did the Left Front Trigger Module have NO as a result? 

Yes »Go To 8 

No »Go To 9 
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8. WIRELESS CONTROL MODULE (SKREEM) 

Replace the Wireless Control Module (SKREEM) in accordance with the Service Information. 
Drive the vehicle for a minimum of 10 minutes while maintaining a continuous speed above 15 mph (24 km/h). 
During this time the system will learn the sensor IDs. 
With the scan tool, read WCM/SKREEM DTC(s). 

Are there any DTC(s) present? 

Yes »Repair not complete, refer to the appropriate DTC. 

No »Repair complete. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESIWHEELSITIRE PRESSURE MONITORING -
STANDARD PROCEDURE) 

9. INTERMITTENT TIR'E PRESSURE TRIGGER MODULE DTC 

The conditions necessary to set this OTC are not present or has been corrected. 
Refer to any Technical Service Bulletins that may apply to this condition. 
With the scan tool, clear OTCs in the Wireless Control Module (SKREEM). 
Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 m.p.h. 
With the scan tool, select View OTCs in the Wireless Control Module (SKREEM). 

Are there any CTC(s) present? 

Yes »Repair not complete, refer to the appropriate DTC. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESIWHEELSITIRE PRESSURE MONITORING -
STANDARD PROCEDURE) 

No »Test complete. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESIWHEELSITIRE PRESSURE MONITORING -
STANDARD PROCEDURE) 
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U1115-LOST COMMUNICA1-ION WITH RIGHT FRONT TIRE PRESSURE TRIGGER 
MODULE 
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For a complete wiring diagram Refer to Section aw . 
• When Monitored: 

• With the ignition on 
• Battery voltage between 10 and 16 volts 
• 100 fuse installed 

• Set Condition: 
If the WCM fails to receive bus messages from the lire pressure trigger module for two consecutive counts of 
trigger module not responding to a communication check. 

Possible Causes 

(0508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO VOLTAGE 

(0508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO GROUND 

(D508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN OR HIGH RESISTANCE 

(F504) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 

(Z924) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 

(0508) COM-LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN 

TIRE PRESSURE TRIGGER MODULE POWER AND GROUND 

WCM 

Diagnostic Test 

1. DTC STATUS 

Ensure every trigger module connector is connected and WCM connected. 
Turn the ignition on. 
With the scan tool, run the ''Trigger Module Test Routine" under "Miscellaneous Functions" for the "WCM" and follow 
the procedure. 

NOTE: Two trigger modules are located in the front wheel wells on the vehicle to provide the WCMlSKREEM 
with the location of the front tire pressure sensors on the vehicle. Make sure the vehicle has trigger mod
ules, and that are in the right locations. After every repair, the trigger module test routine must be rerun in 
order to verify the fix. 

Did the Right Front Trigger Module have NO as a result? . 

Yes »Go To 2 

No »Repair intermittent condition. 

2. (F504) FUSED IGNITION SWITCH OUTPUT (RUN) CIRCUIT OPEN OR HIGH RESISTANCE 

Turn the ignition off. 
Disconnect the Tire Pressure Transponder harness connector. 
Turn the ignition on. 
Using a 12-volt test light connect to ground. check the (F504) Fused 
Ignition Switch Output (Run) circuit. 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Is the test light illuminated and bright? 

Yes »Go to 3 

No »Repair the (F504) Fused Ignition Switch Output (Run) circuit 
for an open circuit or high resistance. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRES/ 
WHEELSITIRE PRESSURE MONITORING - STANDARO 
PROCEDURE) 

TRANSPONDER

TIRE PRESSURE 

81834869 
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3. (Z924) GROUND CIRCUIT(S) OPEN OR HIGH RESISTANCE 

Using a 12-volt test light connect to battery voltage, probe each of the 
(Z924) Ground circuit(s). 

NOTE: The test light should be illuminated and bright. Compare 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly? 

Yes »Go to 4 

No »Repair the (Z924) Ground circuit(s) for an open circuit or 
high resistance. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESI 
WHEELSfflRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 

TRANSPONDER· 

TIRE PRESSURE 

4. (DS08) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO VOLTAGE 

Turn the ignition off. 
Disconnect both tire pressure transponder harness connectors. 
Turn the ignition on. 
Measure the voltage of the (D508) COM - LIN lire Pressure Monitor 
LAN circuit. 

Is there any voltage present? 

Ves »Repair the (D508) COM - LIN Tire Pressure Monitor LAN 

No 

circuit for a short to voltage. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESI 
WHEELSfflRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 

» Go to 5 

TRANSPONDER· 

TIRE PRESSURE 

81d42c76 

81834811 
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5. (0508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT SHORT TO GROUND 

Turn the ignition off. 
Measure the resistance between ground and the (0508) COM· LIN Tire 
Pressure Monitor LAN circuit. 

Is the resistance below 5.0 ohms? 

Yes »Repair the (0508) COM· LIN Tire Pressure Monitor LAN 
circuit for a short to Ground. 
Perform TPM VERIFICATION TEST. (Refer to 22 • TIRESI 
WHEELSITJRE PRESSURE MONITORING - STANDARD 
PROCEDURE) 

~---2 

No »Go to 6 

TRANSPONDER· 

nRE PRESSURE 

6. (0508) COM - LIN TIRE PRESSURE MONITOR LAN CIRCUIT OPEN OR HIGH RESISTANCE 

Use a jumper wire with one end connected to ground and the other to 
the (0508) COM· LIN Tire Pressure Monitor LAN circuit in the WCMI 
SKREEM harness connector. 
Using a 12-Volt test light connected to battery voltage, probe the (0508) 
COM· LIN Tire Pressure Monitor LAN circuit in the TPM harness con· 
nector. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 

Does the test light illuminate bright? 

Yes »Go to 7 

No »Repair the (0508) COM· LIN Tire Pressure Monitor LAN 
circuit for an open circuit or high resistance. 
Perform TPM VERIFICATION TEST. (Refer to 22 • TIRES/ 
WHEELSITIRE PRESSURE MONITORING· STANDARD 
PROCEDURE) 

7. TIRE PRESSURE TRIGGER MODULE 

Turn the ignition off. 

~ 
~' ~ 

TRANSPONDER

TIRE PRESSURE 

Replace the appropriate Tire Pressure Trigger Module in accordance with the Service Information. 

8183481b 

81834840 

With the scan tool, run the ''Trigger Module Test Routine" under "Miscellaneous Functions" for the "WCM" and follow 
the procedure. 

Did the Right Front Trigger Module have NO as a result? 

Yes »Go To 8 

No »Go To 9 
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8. WIRELESS CONTROL MODULE (SKREEM) 

Replace the Wireless Control Module (SKREEM) in accordance with the Service Information. 
Drive the vehicle for a minimum of 10 minutes while maintaining a continuous speed above 15 mph (24 km/h). 
During this time the system will learn the sensor IDs. 
With the scan tool, read WCM/SKREEM DTC(s). 

Are there any DTC( s) present? 

Ves »Repair not complete, refer to the appropriate DTC. 

No »Repair complete. 
Perform TPM VERfFICATION TEST. (Refer to 22 - TIRESIWHEELSlTtRE PRESSURE MONITORING -
STANDARD PROCEDURE) 

9. INTERMITTENT TIRE PRESSURE TRIGGER MODULE DTC 

The conditions necessary to set this DTC are not present or has been corrected. 
Refer to any Technical Service Bulletins that may apply to this condition. 
With the scan tool. clear DTCs in the Wireless Control Module (SKREEM). 
Test Drive the vehicle for a minimum of 10 minutes with vehicle speed greater than 15 m.p.h. 
With the scan tool, select View DTCs in the Wireless Control Module (SKREEM). 

Are there any DTC(s) present? 

Yes »Repair not complete, refer to the appropriate DTC. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESIWHEELSITIRE PRESSURE MONITORING -
STANDARD PROCEDURE) 

No »Test complete. 
Perform TPM VERIFICATION TEST. (Refer to 22 - TIRESIWHEELSITIRE PRESSURE MONITORING -
STANDARD PROCEDURE) 

STANDARD PROCEDURE 
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TPM VERIFICATION 
For a complete wiring diagram Refer to Section 8W. 

Diagnostic Test 

1. TPM 

Was the WCM/SKREEM replaced during the test procedure? 

Ves »Go to 2 

No »Go to 3 

2. WCM/SKREEM 

NOTE: When entering the PIN, care should be taken because the SKREEM will only allow three consecutive 
attempts to enter the correct PIN. If three consecutive incorrect PIN's are entered the SKREEM will Lock Out 
the scan tool. To exit Lock Mode, the ignition key must remain in the Run position for one hour. All acces
sories must be off. A battery charger connected to the battery during this time period is recommended. 

1. Reconnect the previously removed and/or disconnected components and connectors. 
2. Obtain the vehicle's unique Personal Identification Number (PIN) assigned to its original SKREEM. This num
ber can be obtained from the vehicle invoice or from the Chrysler Customer Center (Phone 1-800-992-1997). 
3. With the scan tool, select Miscellaneous Functions, WCMIWireless Control Module. Then select the desired 
procedure and follow the display on the scan tool. 
4. If the WCM/SKREEM was replaced, all the customer's keys must be programmed to the new module. Use the 
scan tool and the Program Key procedure 
5. With the scan tool, erase all DTCs. Perform 5 ignition key cycles, leaving the key on for at least 90 seconds 
per cycle. 
6. Drive the vehicle for a minimum of 10 minutes while maintaining a continuous speed above 15 mph (24 km/h). 
During this time the system will learn the new sensor ID code and will clear any DTC(s) automatically. 
7. With the scan tool, read WCM/SKREEM DTC(s). 

Are there any DTC(s) present? 

Ves »Repair not complete, refer to the appropriate symptom. 

No »Repair is complete. 

3. WIRE REPAIR 

Was the repair a wire repair? 

Ves »Go To 5 

No »Go To 4 

4. TIRE PRESSURE SENSORITIRE PRESSURE TRANSPONDER REPLACE 

1. Reconnect the previously removed and/or disconnected components and connectors. 
2. If available, use a TPM-RKE Analyzer tool with the Scan Tool to program the WCM/SKREEM with the tire 
pressure sensors ID's on the vehicle, or perform step 3. 
3. Drive the vehicle for a minimum of 10 minutes while maintaining a continuous speed above 15 mph (24 km/h). 
During this time the system will learn the new sensor ID's. 
4. With the scan tool, read TPM DTC(s). 

Are there any DTC(s) present? 

Ves »Repair not complete, refer to the appropriate symptom. 

No »Repair is complete. 
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5. WIRE REPAIR 

Ensure every trigger module connector is connected and WCM is connected. 
Turn the ignition on. 
With the scan tool, run the "Trigger Module Test Routine" under "Miscellaneous Functions" for the "WCM" and follow 
the procedure. 

NOTE: Two trigger modules are located in the front wheel wells on the vehicle to provide the WCMlSKREEM 
with the location of the front tire pressure sensors on the vehicle. Make sure the vehicle has trigger mod
ules, and that are in the right locations. After every repair, the trigger module test routine must be rerun in 
order to verify the fix. 

Did any of the two Trigger Modules have NO as a result? 

Yes »Return to the DTC test. 

No »Repair complete. 
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TIRESIWHEELS - SERVICE INFORMATION 

DIAGNOSIS AND TESTING 

TIRE AND WHEEL RUNOUT 
Radial runout is the difference between the high and 
low pOints on the tire or wheel. 

Lateral runout is the wobble of the tire or wheel. 
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Lateral runout of more than 2.0 mm (.080 inch) measured near the shoulder of the tire may cause the vehicle to 
shake. 

Radial runout of more than 1.5 mm (.060 inch) mea
sured at the center line of the tread may cause the 
vehicle to shake. 

Sometimes radial runout can be reduced. Relocate the 
wheel and tire assembly on the mounting studs (See 
Method 1). If this does not reduce runout to an 
acceptable level, the tire can be rotated on the wheel. 
(See Method 2). 

METHOD 1 (RELOCATE WHEEL ON HUB) 
1. Drive vehicle 10-15 minutes at highway speed to adequately warm tire to eliminate tire flat spotting from a 

parked pOSition. 

NOTE: Immediately following tire warm-up, lift vehicle off of ground to avoid flat spotting the tires. Flat 
spotted tires can lead to vibration and imbalance. 

2. Check wheel bearings and adjust if adjustable or replace if necessary. 

3. Check the wheel mounting surface. 

4. Rotate wheel on the mounting, two studs over from the original position. 

5. Tighten wheel nuts in a crossing pattern until all are properly torqued, to eliminate brake distortion. 

6. Check radial runout. If still excessive, mark tire sidewall, wheel, and stud at point of maximum runout and pro
ceed to Method 2. 
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METHOD 2 (RELOCATE TIRE ON WHEEL) 

NOTE: Rotating the tire on wheel is particularly effective when there is runout in both tire and wheel. 

1. Remove tire from wheel and mount wheel on ser
vice dynamic balance machine. 

2. Check the wheel radial runout. 

3. Check the wheel lateral runout. 
• STEEL WHEELS: Radial runout 0.031 in., Lateral 

runout 0.031 in. (maximum) 
• ALUMINUM WHEELS: Radial runout 0.02 in., 

Lateral runout 0.02 in. (maximum) 

4. If point of greatest wheel lateral runout is near orig
inal chalk mark, remount tire 1 ao degrees. 
Recheck runout. 

STANDARD PROCEDURE 

MATCH MOUNTING 

7 ..... --..... 

81200093 

Wheels and tires are match mounted at the factory. This means that the high spot of the tire is matched to the low 
spot on the wheel rim. Each are marked with a bright colored temporary label on the outboard surface for alignment. 
The wheel is also marked permanently on the inside of the rim in the tire well. This permanent mark may be a paint 
dot or line, a permanent label or a stamped impression such as an X. An optional location mark is a small spherical 
indentation on the vertical face of the outboard flange on some non styled base steel wheels. The tire must be 
removed to locate the permanent mark on the inside of the wheel. 

Before dismounting a tire from its wheel, a referenc~ mark should be placed on the tire at the valve stem location. 
This reference will ensure that it is remounted in the original position on the wheel. 
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1. Remove the tire and wheel assembly from the" 
vehicle and mount on a service dynamic balance 
machine. 

2. Measure the total runout on the center of the tire 
tread rib (3) with a dial indicator. Record the indi
cator reading. Mark the tire to indicate the high 
spot (2). Place a mark on the tire at the valve stem 
(4) location (1). 

3. Break down the tire and remount it 180 degrees 
on the rim (1 )(2). 

4. Measure the total indicator runout again. Mark the 
tire to indicate the high spot. 

5. If runout is still excessive, the following procedures 
must be done. 
• If the high spot is within 101.6 mm (4.0 in.) of the 

first spot and is still excessive, replace the tire. 
• If the high spot is within 101.6 mm (4.0 in.) of the 

first spot on the wheel, the wheel may be out of 
specifications. Refer to Wheel and Tire Runout. 

• If the high spot is NOT within 101.6 mm (4.0 in.) 
of either high spot, draw an arrow on the tread 
from second high spot (1) to first (2). Break down 
the tire and remount it 90 degrees on rim in that 
direction. This procedure will normally reduce the 
runout to an acceptable amount, if not replace 
the rim. 

TIRE AND WHEEL BALANCE 

81200206 

It is recommended that a two plane service dynamic balancer be used when a tire and wheel assembly require 
balancing. Refer to balancer operation instructions for proper cone mounting procedures. Typically use front cone 
mounting method for steel wheels. For aluminum wheel use back cone mounting method without cone spring. 

NOTE: Static should be used only when a two plane balancer is not available. 
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NOTE~ Cast aluminum and forged aluminum wheels require coated balance weights and special alignment 
equipment. 

Wheel balancing can be accomplished with either on or off vehicle equipment. When using on-vehicle balancing 
equipment, remove the opposite wheel/tire. Off-vehicle balancing is recommended. 

NOTE: 20" wheels do not have an outer flange. 
Apply adhesive weights on midplane surface 

For static balancing, find the location of the heavy 
spot (1) causing the imbalance (5). Counter balance 
wheel directly opposite the heavy spot. Determine 
weight required to counter balance the area of imbal
ance (4). Place half of this weight on the inner rim 
flange (3) and the other half on the outer rim flange 
(3). 

For dynamic balancing (3), the balancing equipment is 
designed to locate the amount of weight to be applied 
to both the inner and outer rim flange (2). 

TIRE ROTATION 
Tires on the front and rear axles operate at different loads and perform different steering. driving, and braking func
tions. For these reasons, the tires wear at unequal rates. They may also develop irregular wear patterns. These 
effects can be reduced by rotating the tires according to the maintenance schedule in the Owners Manual. This will 
improve tread life, traction and maintain a smooth quiet ride. 

The recommended method of tire rotation for single 
rear wheel is. Other methods can be used, but may 
not provide the same tire longevity benefits. 

( 
FRONT 

8031e864 
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CAUTION: 3500 Dual rear tires have a new tire 
rotation pattern. This is to accommodate the out
lined white letter (OWL) tires. When replacing a 
flat, the spare tire may have to be remounted on 
the rim or installed at a different location to main
tain the correct placement of the outlined white 
letter (OWL) tires. 

The recommended method of tire rotation for dual rear 
wheel is. Other methods can be used, but may not 
provide the same tire longevity benefits. 

SPECIFICATIONS 

TORQUE 

DESCRIPTION 

1500 Series 
Lug Nut 9/16 X 18 with 

60° Cone 
LD 

2500 & 3500 Series 
Lug Nut 9/16 X 18 with 

60° Cone 
HDSRW 

3500 Series 
Lug Nut 9/16 X 18 with 

Flat Washer 
HDDRW 

4500 & 5500 Series 
Lug Nut 9/16 X 18 with 

Flat Washer 
HDDRW 

N·m 

176 

190 

197 

200 

FRONT 

8Of58ec6 

Ft. Lbs. In. Lbs. 

130 -

140 -

145 -

148 -
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TIRES 

DESCRIPTION 

TIRES 

Tires are designed and engineered for each specific vehicle. They provide the best overall performance for normal 
operation. The ride and handling characteristics match the vehicle's requirements. With proper care they will give 
excellent reliability, traction, skid resistance, and tread life. 

Driving habits have more effect on tire life than any other factor. Careful drivers will obtain in most cases, much 
greater mileage than severe use or careless drivers. A few of the driving habits which will shorten the life of any tire 
are: 

• Rapid acceleration 

• Severe brake applications 

• High speed driving 

• Excessive speeds on turns 

• Striking curbs and other obstacles 

Radial-ply tires are more prone to irregular tread wear. It is important to follow the tire rotation interval (Refer to 22 
- TIRESIWHEELS - STANDARD PROCEDURE). This will help to achieve a greater tread life. 

,TIRE IDENTIFICATION 
Tire type, size, aspect ratio and speed rating are 
encoded in the letters and numbers imprinted on the 
side wall of the tire. Refer to the chart to decipher the 
tire identification code. 

Performance tires have a speed rating letter after the 
aspect ratio number. The speed rating is not always 
printed on the tire sidewall. These ratings are: 

• Q up to 99 mph 

• S up to 112 mph 
• T up to 118 mph 

• U up to 124 mph 

• H up to 130 mph 

• V up to 149 mph 
• W (consult the tire manufacturer for the specific 

speed rating) 

METRIC TIRE SIZES 
P2DI {7IR~ 

TlReTYPI! ~L ~MDIAIETER p. PASSENGER (INCHES) 
T _ TEMPORARY AlP RAllO 13 
C - COMMERCIAL <&ECTlON HElGH~ 14 

LT. LIGHT TRUCK ECT~ WIDTH ~~ 
SErmON WIDTH 75 CONllRUrmON TYPE 
(MILliMETERS) 80 R· RADIAL 

185 B • BIAS-BELTED 

!. SE<mON I~~~~~' 
WIDTH -

SECTION 
HEIGHT 

~- 811fre5e. 

• Z more than 149 mph (consult the tire manufacturer for the specific speed rating) 

An All Season type tire will have either M + S, M & S or M-S (indicating mud and snow traction) imprinted on the 
side wall. 

TIRE CHAINS 
Tire snow chains may be used on certain models. Refer to the Owner's Manual for more information. 

SPARE I TEMPORARY TIRE 
The temporary spare tire is designed for emergency use only. The original tire should be repaired or replaced at the 
first opportunity, then reinstalled. Do not exceed speeds of 80 KMH (50 MPH). when using the temporary spare tire. 
Refer to Owner's Manual for complete details. 

RADIAL - PL V TIRES 
Radial-ply tires improve handling, tread life and ride quality, and decrease rolling resistance. 

Radial-ply tires must always be used in sets of four. Under no circumstances should they be used on the front only. 
They may be mixed with temporary spare tires when necessary. A maximum speed of 80 KMH (50 MPH) is rec
ommended while a temporary spare is in use. 
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Radial-ply tires have the same load-carrying capacity as other types of tires of the same size. They also use the 
same recommended inflation pressures. 
The use of oversized tires, either in the front or rear of the vehicle, can cause vehicle drive train failure. This could 
also cause inaccurate wheel speed signals when the vehicle is equipped with Anti-Lock Brakes. 

The use of tires from different manufactures on the same vehicle is NOT recommended. The proper tire pressure 
should be maintained on all four tires. 

TIRE PRESSURE FOR HIGH SPEEDS 
For proper tire pressure specification refer to the Owners ManuaL 

REPLACEMENT TIRES 
The original equipment tires provide a proper balance of many characteristics such as: 

• Ride 
• Noise 
• Handling 
• Durability 
• Tread life 
• Traction 
• Rolling resistance 
• Speed capability 

It is recommended that tires equivalent to the original equipment tires be used when replacement is needed. 

Failure to use equivalent replacement tires may adversely affect the safety and handling of the vehicle. 

The use of oversize tires may cause interference with vehicle components. Under extremes of suspension and 
steering travel, interference with vehicle components may cause tire damage. 

WARNING: Failure to equip the vehicle with tires having adequate speed capability can result in sudden tire 
failure. 

TIRE INFLATION PRESSURES 

WARNING: Over or under inflated tires can affect 
vehicle handling and tread wear. This may cause 
the tire to fail suddenly, resulting in loss of vehicle 
control. 

Under inflation will cause rapid shoulder wear (1), tire 
flexing, and possibfe tire failure. 
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Over inflation will cause rapid center wear (1) reduc
tion in the tire's ability to cushion shocks. 

Improper inflation can cause: 

• Uneven wear patterns 
• Reduced tread life 
• Reduced fuel economy 
• Unsatisfactory ride 
• Vehicle drift 

For proper tire pressure specification refer to the tire label placard usually located on the drivers door latch pillar. 

DIAGNOSIS AND TESTING 

PRESSURE GAUGES 
A quality air pressure gauge is recommended to check tire pressure. After checking the air pressure, replace valve 
cap finger tight. 

TIRE NOISE OR VIBRATION 
Radial-ply tires are sensitive to force impulses caused by improper mounting, vibration, wheel defects, or possibly 
tire imbalance. 

To find out if tires are causing the noise or vibration, drive the vehicle over a smooth road at varying speeds. Note 
the noise level during acceleration and deceleration. The engine, differential and exhaust noises will change as 
speed varies, while the tire noise will usually remain constant. 

TREAD WEAR INDICATORS 
Tread wear indicators (3) are molded into the bottom 
of the tread grooves. When tread depth is 1.6 mm 
(1/16 in.), the tread wear indicators (3) will appear as 
a 13 mm (1/2 in.) band. 

Tire replacement is necessary when indicators appear 
in two or more grooves or if localized balding occurs. 
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TIRE WEAR PATTERNS 

CONDmON 

EFFI1CT 

CAUSE 

RAPl)WEAR 
AT BHOULDERI 

RAPID WEAR 
AT CENTER CRACKED TREADS 

1 .... ___ ~, 

ADJUST PRESSURE TO 
IPECFICATIONS WHEN 

TIRES ARE COOL 
ROTATE TIRES 

• HAVE nRE INSPECTED FOR FUTURE USE. 

WEARDN 
QtE8IDE 

ADJUST CAIllIER 
TO 

SPECIFICATIONS 

FEATHERED EDGE BALD SPOTS SCALLOPED WEAR 

LACK OF 
ROTA11OH 
OFTIRES 

OR 
WORN OR OUT
OF-ALIGIIIENT 
SUSPENSION. 

ADJUST TOE-IN DYNItIiIC OR. ROTATE TIRES AND 
TO &TAM INIPECT IUSPENSION 

SPECIFICATIONS BALANCE WHEELS SEE GROUP 2 

812014d7 

Under inflation will cause wear on the shoulders of tire. Over inflation will cause wear at the center of tire. 

Excessive camber causes the tire to run at an angle to the road. One side of tread is then worn more than the 
other. 

Excessive toe-in or toe-out causes wear on the tread edges and a feathered effect across the tread. 
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TIRENEHICLE LEAD 
Use the following Vehicle Lead Diagnosis And Correction Chart to diagnose and correct a vehicle lead or drift prob
lem. 

ADJUST TIRE PRESSURE 
TO REDUCE LOAD ON 1-----lii0i 

PRESSURE PLACARD 

VEHICLE LEADS 
SAME DIRECTION 

PROBABLE CAUSE - VEHICLE 
CHECK FRONT ALIGNMENT 
TOE·CASTER·CAMBER 

ALIGNMENT NOT OK 

, ADJUST ALIGNMENT TO 
I PREFERRED SETTINGS 

812014e1 

r-------------------------.OK 

~---------------------.,OK 

VEHICLE LEADS 
OPPOSITE DIRECTION 

. PROBABLE CAUSE - nRES 
SWITCH TIRES FRONT TO REAR 

LEFT FRONT TO LEFT REAR 
LEFT REAR TO LEFT FRONT 

RIGHT FRONT TO RIGHT REAR 
RIGHT REAR TO RIGHT FRONT 

I-------OK 

'I 

VEHICLE STILL LEADS 

CROSS SWITCH FRONT TIRES i 

--I Ro~IEST---~~K 
VEHICLE STILL LEADS 

SWITCH RIGHT FRONT 
TIRE WITH EITHER 

REAR TIRE ON VEHICLE 

I ROA{ TEST I • OK 

-VEHICLE STILL LEADS I 
LEAD CAUSED BY 

LEFT FRONT 
TIRE - REPLACE 
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STANDARD PROCEDURE 

TIRE REPAIR AREA 
For proper repairing, a radial tire must be removed 
from the wheel. Repairs should only be made if the 
defect, or puncture, is in the tread area (1). The tire 
should be replaced if the puncture is located in the 
sidewall. 

Deflate tire completely before removing the tire from 
the wheel. Use lubrication such as a mild soap solu
tion when dismounting or mounting tire. Use tools free 
of burrs or sharp edges which could damage the tire 
or wheel rim. 

Before mounting tire on wheel, make sure all rust is 
removed from the rim bead and repaint if necessary. 

Install wheel on vehicle, and tighten to proper torque 
specification. 

CLEANING 

TIRES 
Remove the protective coating on the tires before delivery of a vehicle. This coating may cause deterioration of the 
tires. 

To remove the protective coating. apply warm water and let it soak for a few minutes. Afterwards, scrub the coating 
away with a soft bristle brush. Steam cleaning may also be used to remove the coating. 

NOTE: DO NOT use gasoline, mineral oil, oil-based solvent or a wire brush for cleaning. 

SPECIFICA1-'ONS 

TIRE REVOLUTIONS PER MILE 

TIRE SIZE SUPPLIER REVOLUTIONS PER MILE 

P245/70R17 
GOODYEAR® 685 WRANGLER SRA 

LT24SnOR17 
MICHELlN® 675 

LTXNS 

LT265nOR17E 
MICHELlN® 657 

LTXNS 

LT245nOR17 
BF GOODRICH® 

684 
RUGGED TRAIL T/A 

LT265nOR17E 
BF GOODRICH® 

658 
RUGGED TRAIL T/A 

LT28SnOR17D 
BF GOODRICH® 

632 
ALL TERRAIN T/A 

P265/70R17 
GOODYEAR® 657 

WRANGLER SR/A 

P265/70R17 GOODYEAR® 661 
WRANGLER GS/A 
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TIRE SIZE SUPPLIER REVOLUTIONS PER MILE 

LT27S/70R17E 
GOODYEAR® 649 WRANGLER AT/S 

LT275170R17E 
GOODYEAR® 649 

TTL 

P275/55R20 
GOODYEAR® 655 

EAGLE LS 

P275/60R20 GOODYEAR® 636 
WRANGLER HP 

LT2351BOR 17E GOODYEAR® 
649 

WRANGLER SRA 

LT2351BOR17E GOODYEAR® 
649 

WRANGLER GSA 

LT235/80R17E GENERAL® 
649 

AMERITRAC 

LT235/80R17E GENERAL® 
648 

AMERITRAC TR 
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WHEELS 

DESCRIPTION 

WHEELS 
Original equipment wheels are designed for the specified Maximum Vehicle Capacity. 

All models use steel or aluminum drop center wheels. 

Aluminum wheels require special balance weights and alignment equipment. 

1. On vehicles equipped with dual rear wheels, the 
rim is an eight stud hole pattern wheel. The wheels 
have a flat mounting surface (1). 

2. The slots (1) in the wheel must be aligned to pro
vide access to the valve stem. 

80f58f0a 
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WHEEL DESIGN 
The rim size is on the vehicle safety certification label 
located on the drivers door shut face. Original equip
ment wheels/rims are designed for operation up to the 
specified maximum vehicle capacity. 

All models use stamped steel, cast aluminum or 
forged aluminum wheels. Every wheel has raised sec
tions between the rim flanges (1) and rim drop well (3) 
called safety humps. 

Initial inflation of the tire forces the bead over these 
raised sections. In case of rapid loss of air pressure, 
the raised sections help hold the tire on the wheel. 

The wheel studs and nuts are designed for specific 
applications. All aluminum and some steel wheels 
have wheel stud nuts with an enlarged nose. This 
enlarged nose is necessary to ensure proper retention 
of the wheels. Do not use replacement studs or nuts 
with a different design or lesser quality. 

DIAGNOSIS AND TESTING 

WHEEL INSPECTION 
Inspect wheels for: 

• Excessive run out 
• Dents or cracks 
• Damaged wheel lug nut holes 
• Air Leaks from any area or surface of the rim 

NOTE: Do not attempt to repair a wheel by hammering, heating or welding. 

If a wheel is damaged an original equipment replacement wheel should be used. When obtaining replacement 
wheels, they should be equivalent in load carrying capacity. The diameter, width, offset, pilot hole and bolt circle of 
the wheel should be the same as the original wheel. 

WARNING: Failure to use equivalent replacement wheels may adversely affect the safety and handling of 
the vehicle. Used wheels are not recommended. The service history of the wheel may have included severe 
treatment or very high mileage. The rim could fail without warning. 

WARNING: Daimlerchrysler corporation does not recommend that customers use "reconditioned" wheels 
(wheels that have been damaged and repaired) because they can result in a sudden catastrophic wheel fail
ure which could cause loss of control and result in injury or death. 

For Clarification: 

• Cosmetic refinishing for the purpose of repairing a superficial flaw is an acceptable procedure providing 
it is limited to paint or clear coat only, the wheel is not modified in any way, and there is no exposure to 
paint curing heat over 200 degrees Fahrenheit. 

• Damaged wheels are those which have been bent, broken, cracked or sustained some other physical 
damage which may have compromised the wheel structure 

• Repaired indicates that the wheel has been modified through bending, welding, heating, straightening, or 
material removal to rectify damage. 

• Re-plating of chrome plated wheels is not an acceptable procedure nor is chrome plating of original 
equipment painted or polished wheels, as this may alter mechanical properties and affect fatigue life. 
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STANDARD PROCEDURE 

WHEEL REPLACEMENT 
The wheel studs and nuts are designed for specific applications. They must be replaced with equivalent parts. Do 
not use replacement parts of lesser quality or a substitute design. All aluminum and some steel wheels have wheel 
stud nuts which feature an enlarged nose. This enlarged nose is necessary to ensure proper retention of the alu
minum wheels. 

NOTE: Do not use chrome plated lug nuts with 
chrome plated wheels. 

NOTE: All wheeJ- nuts should then be tightened 
just snug. Gradually tighten them in sequence to 
the proper torque specification. 

NOTE: Never use oil or grease on studs or nuts. 

Before installing the wheel, be sure to remove any 
build up of corrosion on the wheel mounting surfaces. 
Ensure wheels are installed with good metal-to-metal 
contact. Improper installation could cause loosening of 
wheel nuts. This could affect the safety and handling 
of your vehicle. 

To install the wheel (3~, first position it properly on the mounting surface. 

8-lug pattern. 

eOe9c500 

8Of59017 
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5-lug pattern. 

6- bolt pattern. 

Wheels must be replaced if they have: 

• Excessive runout 
• Bent or dented 
• Leak air through welds 
• Have damaged bolt holes 

Wheel repairs employing hammering, heating, or welding are not allowed. 

Original equipment wheels are available through your dealer. Replacement wheels from any other source should be 
equivalent in: 

• Load carrying capacity 

• Diameter 
• Width 
• Offset 
• Mounting configuration 

Failure to use equivalent replacement wheels may affect the safety and handling of your vehicle. Replacement with 
used wheels is not recommended. Their service history may have included severe treatment. 

DUAL REAR WHEEL INSTALLATION 
Dual rear wheels use a special heavy duty lug nut wrench. It is recommended to remove and install dual rear 
wheels only when the proper wrench is available. The wrench is also use to remove wheel center caps for more 
information refer to Owner's Manual. 
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The tires on both wheels must be completely raised off the ground when tightening the lug nuts. This will ensure 
correct wheel centering and maximum wheel clamping. 

A two piece flat face lug nut with right-hand threads is 
used for retaining the wheels on the hubs. CD 
The dual rear wheel lug nuts should be tightened 
according to the following procedure: 

NOTE: Do not use more then two drops of oil on 
the nut/washer (1), since the center caps attach in 
this area. 

• Place two drops of oil to the interface of the nuV 
washer (1) before installing on the wheel stud. 

I- V 

\ V\ 
.... 

SOa41Of9 

• llghten the wheel tug nuts in the numbered sequential pattern untif they are snug tight. Then tighten lug nut to 
specified torque following same number sequence, (Refer to 22 - TIRESIWHEELS - SPECIFICATIONS). 

• Tighten lug nuts in same numbered sequence a second time to the specified torque. This will ensure that the 
wheels are thoroughly mated. 

• Check lug nut specified torque after 100 miles (160 kilometers). Also after 500 miles (800 kilometers) of vehicle 
operation. 

NOTE: Wheel lug nuts should be tightened to specified torque at every maintenance interval thereafter. 



22 - 68 TIRESIWHEELS - SERVICE INFORMATION ------------- DR 

STUDS 

REMOVAL 
1. Raise and support the vehicle. 

2. Remove the wheel and tire assembly. 

3. Remove the brake caliper, caliper adapter and 
rotor, (Refer to 5 . BRAKES/HYDRAULIC/ME· 
CHANICAUROTORS - REMOVAL). 

4. Remove the wheel speed sensor from the hUb. 

5. Press the stud from the hub using remover 
C-4150A (1). 

6. Remove the stud (2) from the hub (1) through the 
backing plate access hole (3). 

INSTALLATION 
1. Install the new stud (2) into the hub flange (1). 

2. Install three proper sized washers onto the stud, 
then install lug nut with the flat side of the nut 
against the washers. 

3. Tighten the lug nut until the stud is pulled into the 
hub flange. Verify that the stud is properly seated 
into the flange. 

4. Remove the lug nut and washers. 

5. Install the brake rotor, caliper adapter. and caliper, 
(Refer to 5 - BRAKES/HYDRAULIC/MECHANICAU 
ROTORS - INSTALLATION). 

6. Install the wheel speed sensor. 

7. Install the wheel and tire assembly, use new lug nut on the stud or studs that were replaced. 
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8. Remove the support and lower the vehicle. 
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WHEEL COVER 

REMOVAL 

NOTE: The hub caps must be removed before raising the vehicle off the ground. 

NOTE: You must use the flat end of the hub/cap remover/installer combination tool to pry off the wheel 
skins. Insert the flat tip completely and using a back and forth motion, loosen the wheel skin. repeat this 
procedure around the tire until the wheel skin pops off. 

1. On 2500/3500 single rear wheel (SRW) models, insert a hub/cap remover/installer combination tool using the 
blade on the end of the tool to pry the cap off in a back and forth motion. 

2. On 3500 models with dual rear wheels (DRW), you must first remove the hub caps. The hub/cap remover/in
staller combination tool must be inserted in the pry off notch of the rear hub caps. 

3. Position the hub/cap remover/installer combination tool and pullout on the tool firmly. The cap should come off. 

NOTE: Failure to use a back and forth motion could damage the wheel skin chrome finish. 

4. The wheel skins can now be removed from the wheel. Use the flat end of the lug nut wrench to pry off the wheel 
skins. Make sure that the flat end is inserted and use a back and forth motion to remove the wheel skin. 

5. On 3500 models front hub caps use the hub/cap remover/installer combination tool to pry off the cap in a back 
and forth motion. The wheel skins can now be removed. 

INSTALLATION 

REAR 
1. Install one 1 1/2 in. valve stem extension on each rear inner wheel. 

NOTE: A 3/8 in. drive 10mm deep wheel socket with a 10 in. or greater extension can be used to remove the 
existing valve stem cap and install the extension. 

2. Install one 1 in. valve stem extension on each outer wheel. 

3. Align the cooling windows of the wheel skin with the cooling windows of the wheel. Seat one side of the wheel 
skin's retainer onto the wheel. Using a rubber mallet, strike thew wheel skin on the outer circumference. Strike at 
several locations around the circumference until the skin is fully seated. 

NOTE: The wheel skin and the hub cap are fully seated when there is a consistent gap between the skin/cap 
and the wheel. 

4. Tug on the hub/cap wheel skin to ensure that they are properly installed. 

FRONT 
1. Align the valve stem with the notch in the wheel skin. 

2. Seat on side of the wheel skin's wire retainer on to the wheel. 

3. Using a rubber mallet, strike the opposite side of the wheel skin until the skin is properly seated. 

NOTE: The wheel skin and the hub cap are fully seated when there is a consistant gap between the skinl 
cap and the wheel. 

4. Tug on the hub cap/wheel skin to ensure that they are properly installed. 
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SPARE TIRE 

DESCRIPTION 

SPARE I TEMPORARY TIRE 
The temporary spare tire is designed for emergency use only. The original tire should be repaired or replaced at the 
first opportunity, then reinstalled. Do not exceed speeds of 80 KMH (50 MPH). when using the temporary spare tire. 
Refer to Owner's Manual for complete details. 

FULL SIZE, SPARE WHEEL WITH MATCHING TIRE 
The spare is a full usage wheel with a matching tire, It can be used within the (posted legal) speed limits or distance 
limitations as of the rest of the vehicles four tires. Refer to Owner's Manual for complete details. 
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TIRE PRESSURE MONITORING 

DESCRIP-nON 

BASE TIRE PRESSURE MONITORING 
This system will consist of Tire Pressure Monitoring (TPM) sensors attached to each wheel through the valve stem 
mounting hole, a Wireless Control Module (WCM) and a yellow TPM,·telitale.lamp. 

If equipped, some vehicles will also have a "Light Load" Reset Switch, and two wheel sensor transponders in the 
front wheel wells. 

TIRE PRESSURE .MONITO.RING 

,'.\.,-'" 

, ,-,' 

The Tire Pressure Monitoring System (TPMS) will warn the driver of a low tire pressure based on the vehicle rec
ommended cold tire inflation placard pressure. The placard pressure is defined on the Tire and Loading Information 
label. The Tire and Loading Information label is located on the drivers side B-pillar. Vehicles equipped to be oper
ated in either the "max load inflation pressure" condition described on the Tire and Loading Information label or the 
alternative "light load inflation pressure" condition described on the Supplemental Tire Pressure Information label, 
may also be equipped with a reset switch to choose the appropriate TPMS low pressure warning threshold levels 
based upon the vehicle load condition. The Supplemental Tire Pressure Information label is located on the rear face 
of the driver door. 

WIRELESS CONTROL MODULE (WCM) ISKREEM 
The receiver circuit for the TPM system is integrated into the WCM for non-remote start vehicles. For factory 
installed remote start vehicles, the remote start antenna is external to the WCM. In addition to Tire Pressure Mon
itoring System (TPMS). The WCM can also include the Remote Keyless Entry (RKE) receiver, Remote Start (if 
equipped), and the Sentry Key Immobilizer (SKIM) receiver. AU four receivers share a number of common compo
nents. The WCM decodes the RF signals transmitted by each of the vehicle~s tire pressure sensors. The decoded 
information is used to determine if "warning" or "fault" conditions exist within the TPM system. 

The WCM communicates with the module that controls the "ISO Indicator Lamp" via the vehicle bus system. 

Upon detection of a warning or fault condition, the WCM will send a request to illuminate or flash the yellow tellta/e. 
Also, upon detection of a warning or fault condition, the display module will send a request to sound the "chime", A 
chime will only be requested once per ignition cycle per warning or fault condition detected. 

The WCM will store all warning and fault conditions, placard pressure values, low·pressure threshold values and low 
pressure threshold hysterisis values in memory that can be accessed through diagnostic communication. If new 
sensors are introduced to the vehicle, the data stored for the sensor being replaced will be deleted. 

The WCM will store all wheel sensor 10's and locations and faults in memory that can be accessed through diag
nostic communication. All other data values transmitted from each active wheel sensor (not the spare tire) shall be 
stored in the WCM memory. 

The WCM automatically learns and stores new sensor IDs while driving "within 10 minutes continuously above 15 
m.p.h. (24 Km/h)" after a sensor has been replaced. The learning sequence will initiate when the vehicle has been 
stopped for more then 20 minutes, 

A new sensor ID can also be programmed directly into the WCM by using a RKE-TPM Analyzer in conjunction with 
a Scan Tool. Once the new sensor 10 has been programmed, the RKE-TPM Analyzer can be used to update the 
TPMS by activating the sensor. 

OPERATION 

BASE TIRE PRESSURE MONITORING 
The tire pressure monitoring system (TPMS) is designed to operate without loss of function for all OEM tire con
struction for this vehicle. Tire Pressure Monitoring Sensors. mounted to each road wheel as part of the valve stem, 
transmit an RF signal indicating their individual pressure to a receiver located in the Wireless Control Module 
(WCM). commonly referred to as the Sentry Key Remote Entry Module (SKREEM).These transmissions occur 
approximately once every minute at speeds over 15 mph (24 km/h). (Refer to 22 - TtRESIWHEELSITIRE PRES
SURE MONITORING/SENSOR - OPERATION). If the TPM system detects that the tire pressure in any road tire is 
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going low, beyond the Low Pressure (lamp) ON threshold (see placard table below), the TPM system will continu
ously illuminate an indicator lamp. If a system fault is detected, the indicator lamp will flash on/off for 75 seconds 
and then remains on solid. 

tf the WCM detects a warning or fault condition at ignition key lIonll it will wait ten seconds +/- 10 % before sending 
the first request to illuminate the yellow telltale. This will assure that the display module has concluded its bulb 
check period. The display module will request a chime once per ignition cycle for each "warning" or "fault" condition 
detected. A "warning" or "fault' condition will remain enabled until the problem causing the condition is corrected and 
removed/reset. 

The WCM shall continuously monitor for the receipt of tire pressure RF message transmissions from the wheel 
sensors during both the ignition key "on" and key "off" cycles. The wheel sensor ID's and the location of each sen
sor (e.g. Tire 1, Tire 2 etc.) are stored in the WCM non-volatile memory during the initial Manufacturing Plant Pro
cess, or during a service procedure, as required. 

The TPM System will continue to warn the driver of low tire pressure as long as the condition exists, and will not 
turn off the indicator lamp until the tire pressure is at or above the Low Pressure (lamp) OFF threshold (see placard 
table below). The system will automatically update and the TPM warning lamp will extinguish once the updated tire 
pressures have been received. 

The tire pressure will vary with temperature by about 1 psi (S.9 kPa) for every 12°F (S.5°C). This means that when 
the outside temperature decreases, the tire pressure will decrease. Tire pressure should always be set based on 
cold inflation tire pressure (placard pressure). This is defined as the tire pressure after a vehicle has not been driven 
for more than 3 hours - and in outside ambient temperature. The tire pressure will also increase as the vehicle is 
driven - this is normal and there should be no adjustment for this increased pressure. For a system fault, the system 
will return to normal once the WCM receives a valid transmission from that sensor location. 

For further information, refer to the Owners Manual or the Appropriate Diagnostic Information. 

If equipped, some vehicles will have different recommended tire pressure values between the front and rear tires. 
The TPMS wifl distinguish between the front and the rear tire sensors by using transponders located in the front 
wheel wells on the vehicle. 

These vehicles will also have a "Light Load" reset switch which will allow the driver to change between two different 
recommended "Placard Pressure", uLow-pressure Threshold" and Hysteresis Pressure Values". These values are 
stored in the WCM non-volatile memory during the initial Manufacturing Plant Process, or during a service proce
dure, as required. To determine the pressure thresholds for a vehicle, refer to the Tire Inflation Pressure (Placard) 
Label or Supplemental Tire Pressure Information Label, and then apply the placard pressure to the following table. 
The Low Pressure OFF Threshold is defined as the Low Pressure ON Threshold plus the Hysteresis Pressure Value 

TPM THRESHOLD PRESSURES 

NOTE: To determine the pressure thresholds for a vehicle, refer to the Tire Inflation Pressure (Placard) Label 
found on the Driver's B-Pillar, or the Supplemental Tire Pressure Information Label located on the rear face 
of the driver door. then apply the placard pressure to the following table. 

Placard Pressure (Cold) (PSI) Low Pressure ON Threshold (PSI) Low Pressure OFF Threshold 
(PSI) 

28 22 26 

29 23 27 

30 24 28 

31 25 29 
32 25 29 
33 26 30 
34 27 31 
35 28 32 
36 29 33 
37 29 34 
38 30 35 
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Placard Pressure (Cold) (PSI) Pressure ON Threshold (PSI) Low Pressure OFF Threshold 
(PSI) 

39 31 36 

40 32 37 

41 33 38 

42 34 39 

43 35 40 

44 36 41 

45 36 41 

46 37 43 

47 38 44 

48 38 45 

49 39 45 

50 40 47 

51 41 48 

55 44 52 

60 48 57 

65 52 62 

70 56 67 

75 60 72 

80 64 77 

DIAGNOSIS AND TESTING 

TIRE PRESSURE MONITORING SYSTEM 

NOTE: Tire pressure may increase from 2 to 6 psi (14 to 41 kPa) during normal driving conditions. Do NOT 
reduce this normal pressure build up. 

NOTE: Tire pressure will vary with temperature by about 1 psi (6.9 kPa) for every 12 F (6.5 C). This means 
that when the outside temperature decreases, the tire pressure will also decrease. Tire pressure should 
always be set based on cold inflation tire pressure. 

When diagnosing a tire pressure issue, always check air pressure in the tires first with a known accurate air gauge. 
Adjust air pressure as necessary to that listed on the Tire Inflation Pressure Label (Placard) provided with the vehi
cle (usually applied to the driver's side B-pillar). After adjusting air pressure in a tire on the vehicle, allow approx
imately two minutes for the message or indicator lamp to go out. 

Check the tire pressure indicator lamp in the instrument cluster. If the lamp is illuminating continuously, inspect all 
the tires for leaks. A water "dunk tank" or other water test may be used to check for leaks around the sensor as long 
as any water at the valve core is removed once the procedure is completed. The water can be easily expelled from 
the core area by pushing in on the core for several seconds, allowing escaping air to drive out any moisture. Rein
flate the tire as necessary. Always make sure the original valve stem cap is securely installed to keep moisture out 
of the sensor. If the gauge-read pressure in the tires does not indicate a tire pressure issue, refer to the appropriate 
diagnostic information. 

If the indicator lamp is flashing on/off for 75 seconds and then remains on solid, a system fault was detected. or the 
TPMS failed to localize .. Refer to the appropriate diagnostic information. 
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SPECIFICATIONS 

TORQUE CHART 

DESCRIPTION 

Tire Pressure Sensor/ 
Transmitter Mounting Nut 

ALL 
Front Transponder 

2500 series 

N·m Ft. Lbs. In. Lbs. 

6 - 53 

3 - 25 
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SENSOR 

DESCRIPTION 
On vehicles equipped with lire Pressure Monitoring 
System, one tire pressure sensor (6) is mounted to 
each wheel in place of the traditional tire valve stem. 
Each sensor has an internal battery that lasts up to 1 0 
years. The battery is not serviceable. At the time of 
battery faiture, the sensor (6) must be replaced. The 
TPM system operates on a 315 MHz radio frequency. 
The 315 MHz sensors can be easily identified by a 
GREEN sensor body, with (an triangle insignia) (1). 
The 433 MHz sensors can be identified by a grey sen
sor body with an oval insignia. For car applications, 
there is a 315 MHz TPM sensor with a Black sensor 
body with an oval insignia. 

NOTE: This vehicle uses the 315 MHz TPM sensor 
with the GREEN sensor body. Although 315 MHz 
and 433 MHz sensors are identical in size and 
shape, they are not interchangeable. Always make 
sure the correct color sensor is being used. A 

81d45420 

RKE-TPM Analyzer can be used to determine the sensor's frequency without having to dismount the tire. 

The TPM sensors are designed for original style factory wheels. It is not recommended to install a tire pressure 
sensor in an aftermarket wheel. (This could cause sealing and system performance issues.) 

The serviceable components of the tire pressure sensor are: 
• Sensor-To-Wheel Seal (4) 
• Valve Stem Cap (2) 
• Valve Stem Core 
• Valve Stem Nut (3) 

The valve stem caps and cores used are specifically designed for the tire pressure monitoring sensors. Although 
similar to standard valve stem caps and cores, they are different. The valve stem cap has a special seal inside to 
keep moisture and corrosion out. The valve stem core has a special nickel coating to protect from corrosion. 

OPERATION 

CAUTION: The TPMS has been optimized for the original equipment tires and wheels. TPMS pressures have 
been established for the tire size equipped on your vehicle. Undesirable system operation or sensor dam
age may result when using replacement equipment that is not of the same size, type, and/or style. After
market wheels can cause sensor damage. Do not use aftermarket tire sealants or balance beads if your 
vehicle is equipped with a TPMS, as damage to the sensors may result. 

CAUTION: After inspecting or adjusting the tire pressure always reinstall the valve stem cap. This will pre
vent moisture and dirt from entering the valve stem, which could damage the Tire Pressure Monitoring Sen
sor. 

CAUTION: Tire pressure sensor valve stem caps and cores are specially designed for the sensors. Due to 
risk of corrosion, do not use a standard valve stem cap or core in a tire pressure sensor in place of the 
original equipment style sensor cap and core. 

CAUTION: Any time a sensor is to be reinstalled in a wheel, a new seal, nut, cap and valve core must be 
installed on the stem to ensure air tight sealing. 
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NOTE: TPM thresholds have been established for the original tire size equipped on the vehicle. Use original 
size tires only to maintain system accuracy. 

The battery operated tire pressure sensor is both a transmitter and a receiver. The TPM sensor can be forced to 
transmit if using a special tool such as a TPM-RKE Analyzer, or from a transponder. The TPM-RKE Analyzer has 
the ability to change the sensor mode and to diagnose a faulty TPM sensor. Using a TPM-RKE Analyzer can take 
up to a minute to force a transmission from a sensor. 

The High Pressure. TPM sensor can be in one of the following modes: 
• • Sleep Mode - A new TPM sensor will be in this mode. If placed on the vehicle as a road tire, the TPM 

sensor will transmit once every 20 seconds when the vehicle is driven at speeds over 15 mph (24 km/h). If the 
vehicle is not moving, the sensor will only transmit on a pressure change greater then 2 psi (13.8 kPA). Driving 
the vehicle continuously at speeds over 15 mph (24 km/h) for more then 4 minutes will change the sensor 
state into 30 BLOCK MODE. The TPM sensor will not return to SLEEP MODE. Now, if the vehicle has been 
stopped for 20 minutes, the TPM sensor state will change to PARK MODE. 

• • Park Mode - This is the correct mode when the vehicle is not moving. The sensor will transmit once every 
13 hours to update the WCM, or will transmit on a 2 psi (13.8 kPA) delta change. The sensors will internally 
take a measurement of the tire pressure every minute to determine a change in tire pressure. 

• • 30 Block Mode - If the vehicle has not been moving for more then 20 minutes, or if the sensor's mode was 
forced to Park Mods' using a TPM-RKE Analyzer. the sensor's operating mode will transition from PARK MODE 
to 30 BLOCK MODE once the vehicle is driven over 15 mph. In this mode! the sensor will transmit once every 
15 seconds when the vehicle is driven at speeds over 15 mph (24 'km/h) for the first 30 transmissions. After 8 
minutes of continuous driving above 15 mph (24 km/h). the TPM sensor will change to DRIVE MODE. 

• • Drive Mode - In this mode, the sensor will transmit once every minute when the vehicle is driven at speeds 
over 15 mph (24 km/h). At any time that the vehicle speed drops below 15mph, the sensor will not transmit. 
The sensor mode will still be in drive mode when the sensor reaches' speeds over 15 mph (24 km/h). If the 
vehicle has been stationary for more then 20 minutes, the TPM sensor will change to PARK MODE. 

Each sensor's (transmitter) broadcast is uniquely coded so that the wireless control module (WCM) can monitor the 
state of each of the sensors on the four rotating road wheels. The WCM can automaticalfy learn and store the 
sensor's ID while driving "within 10· minutes continuously above 15 m.p.h. (24 Km/h)" after a sensor has been 
replaced. The vehicle must be stationary for more then 20 minutes in order to initiate the learning sequence. 

The sensor IDs can also be programmed using the TPM-RKE Analyzer Tool. Scan each TPM sensor at each road 
wheel, and store each Sensor ID in the correct location. (LEFT FRONT, LEFT REAR, RIGHT FRONT, and RIGHT 
REAR) Connect the TPM-RKE Analyzer Tool to the Scan Tool. Then follow the programming steps outlined in the 
diagnostic Scan Tool for "Program Tire Pressure Sensor 10 wi TPM Tool" under "MISC" for the 'WCMIWIRELESS 
CONTROL MODULE". 

CAu"nON 

CAUTION: The use of tire sealants. is not recommended for vehicles equipped with the Tire Pressure Mon
itoring system. Tire sealants may clog tire pressure sensors. 

CAUTION: Tire pressure sensor valve stem caps and cores are specially designed for the sensors. Due to 
risk of corrosion, do not use, a standard valve stem cap or core in a tire pressure sensor in place of the 
original equipment style sensor cap and core. 

CAUTION: It is not recommended to install a tire pressure sensor in an aftermarket wheel. Use tire pressure 
sensors in original style factory wheels only. 

CAUTION: Any time a sensor is to be reinstalled in a wheel, a new seal, cap and valve core must be 
installed on the stem to ensure air tight sealing. 

NOTE: TPM thresholds have been established for the original tire size equipped on the vehicle. Use original 
size tires only to maintain system accuracy_ 



22 .. 78 TIRES/WHEELS· SERVICE INFORMATION ------------- DR 

DIAGNOSIS AND TESTING 

TIRE PRESSURE SENSOR 

NOTE: Tire pressure may increase from 2 to 6 psi (14 to 41 kPa) during normal driving conditions. Do NOT 
reduce this normal pressure build up. 

NOTE: Tire pressure will vary with temperature by about 1 psi (6.9 kPa) for every 12 F (6.5 C). This means 
that when the outside temperature decreases, the tire pressure will also decrease. Tire pressure should 
always be set based on cold inflation tire pressure. 

When diagnosing a tire pressure issue. always check air pressure in the tires first with a known accurate air gauge. 
Adjust air pressure as necessary to that listed on the Tire Inflation Pressure Label (Placard) provided with the vehi
cle (usually applied to the driver's side 8-pillar). After adjusting air pressure in a tire on the vehicle, allow approx
imately two minutes for the message or indicator lamp to go out. 

Check the tire pressure indicator lamp in the instrument cluster. If the lamp is illuminating continuously, inspect all 
the tires for leaks. A water "dunk tank" or other water test may be used to check for leaks around the sensor as long 
as any water at the valve core is removed once the procedure is completed. The water can be easily expelled from 
the core area by pushing in on the core for several seconds, allowing escaping air to drive out any moisture. Rein
flate the tire as necessary. Always make sure the original valve stem cap is securely installed to keep moisture out 
of the sensor. If the gauge-read pressure in the tires does not indicate a tire pressure issue, refer to the appropriate 
diagnostic information. 

Ilf the indicator lamp is flashing on/off for 75 seconds and then remains on solid, a system fault was detected. Refer 
to the appropriate diagnostic information. 

REMOVAL 
1. Raise and support vehicle. 

2. Remove the tire and wheel assembly (Refer to 22 - TIRESIWHEELSIWHEELS - STANDARD PROCEDURE). 

CAUTION: The cap used on this valve stem con .. 
tains an O-ring seal to prevent contamination and 
moisture from entering the valve stem. Retain this 
valve stem cap for reuse. Do not substitute a reg
ular valve stem cap in its place. 

CAUTION: The valve stem used on this vehicle is 
made of aluminum and the core is nickel plated 
brass. The original valve stem core must be rein
stalled and not substituted with a valve stem core 
made of a different material. This is required to 
prevent corrosion in the valve stem caused by the 
different metals. 

3. Let the air out of the tire. 

4. Remove the nut (3). 

5. Push the sensor into the tire (1) (so the sensor is 
loose inside the tire). 

6. Remove the tire from the rim. 

7. Retrieve the sensor (1) from the tire. 

81499796 
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INSTALLATION 

NOTE: Before reinstalling an existing tire pressure 
sensor (6), replace valve cap (2), nut (3), valve 
core and sensor seal (4) to ensure proper sealing. 

NOTE: The notchlflat should be lined up together 
and facing towards the wheel during installation. 

1. Wipe area clean around sensor/valve stem mount
ing hole in wheel. Make sure surface of wheel is 
not damaged. 

2. Insert sensor (1) through wheel (2) as shown keep
ing pressure against rear of metal valve stem (See 
Arrow). Potted side of sensor is to be positioned 
toward wheel. Damage to the sensor may occur if 
the sensor is installed incorrectly. 

NOTE: A flat on the seal seat is used to key the 
seat to the sensor housing. The notchlflat should 
be lined up together and facing towards the wheel 
during installation. 

3. Install sensor nut (3) and hand tighten. 

81499796 

NOTE: Before tightening sensor nut, push downward on sensor housing (2) in an attempt to make it flush 
with interior contour of wheel (1). 

4. While holding sensor in position, tighten sensor nut to 6 N·m (53 in. Ibs.). 

CAUTION: Over-tightening the sensor to as much as 10 N·m (88 in. Ibs.) may result in sensor separation 
from the valve stem. Under this condition, the sensor may still function, however, the condition should be 
corrected immediately. 

5. Mount tire on wheel following tire changer manufacturer's instructions, paying special attention to the following to 
avoid damaging tire pressure sensor: 
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a. 
Rotating Wheel Tire Changers- Once the wheel 
is mounted to the changer. position the sensor 
valve stem (2) approximately 1800 from the 
head of the changer (located at 1) in a clock
wise direction before rotating the wheel (also in 
a clockwise direction) to mount the tire. Use 
this procedure on both the upper and lower tire 
beads. 

b. Rotating Tool Tire Changers - Position the 
wheel on the changer so that the sensor valve 
stem (1) is located approximately 1800 clock
wise from the installation end of the mountingl 
dismounting tool (2) once the tool is mounted 
for tire installation. Make sure the sensor is 
clear of the lower bead breaker area (3) to 
avoid damaging the sensor when the breaker 
rises. Rotate the tool (2) in a counterclockwise 
direction to mount the tire. Use this procedure 
on both the upper and lower tire beads. 

80dbf36d 
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6. Adjust air pressure to that listed on Tire Inflation Pressure Label (Placard) provided with vehicle (usually applied 
to driver's side B-pillar). Make sure original style valve stem cap is securely installed to keep moisture out of 
sensor. 

7. Install tire and wheel assembly on vehicle (Refer to 22 - TIRESIWHEELSIWHEELS - STANDARD PROCE
DURE). 

8. Lower vehicle. 

9. If the vehicle has been stationary for more then 20 minutes, drive the vehicle for a minimum of 10 minutes while 
maintaining a continuous speed above 15 mph (24 km/h). During this time, the system will learn the new sensor 
10. A new sensor 10 can also be programmed directly into the WCM by using a RKE-TPM Analyzer in conjunc
tion with a Scan Tool. Once the new sensor 10 has been programmed, the RKE-TPM Analyzer can be used to 
update the TPMS by activating the sensor. 

NOTE: If a sensor cannot be trained, refer to appropriate diagnostic information. 
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TRANSPONDER 
DESCRIP,TION 
A transponder. (2), also known as a trigger module, is 
located in the'· front wheel wells (behind the wheel
house sptash shields) of the vehicle to provide the 
WCM/SKREEM with the location of the front tire pres
sure sensors on the vehicle. 

OPERATION 

22 - 81 

81d45801 

The Wireless Control Module (WCM), commonly referred to as the Sentry Key Remote Entry Module (SKREEM), 
uses transponders (trigger modules) located in the front wheel wells on the vehicle to provide it with the location of 
the front tire pressure sensors on the vehicle. Like the base system, the WCM receives RF signals from all four 
rotating wheel speed sensors. When the WCM needs to know which sensor is located at a particular location on the 
vehicle, it directs the transponder at that location to send out a low frequency signal to excite the nearby sensor. 
The WCM then receives that excited signal and knows where that sensor is located. This auto-locating process only 
happens in the first 10 minutes of any WCM cycle while traveling at speeds above 20 mph (32 km/h) (Each WCM 
cycle ends when the vehicle has been shut off for a time period of approximately 20 minutes or longer). If the TPMS 
fails to localize, the TPM indicator lamp will flash on/off for 75 seconds, and remain on solid. 

REMOVAL 
1. Raise and support the vehicle. 

2. Remove the wheel well housing cover. 

3. Remove the mounting screw (1) for the transpon
der (2). 

4. Disconnect the electrical connector (3) and remove 
the transponder (2) from the vehicle. 

B1d45801 
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INSTALLA1-ION 
1. Install the transponder (2) to the vehicle and recon

nect the electrical connector (3). 

2. Install the mounting screw (1) for the transponder 
(2) lighten to 3 N·m (25 in. Ibs.). 

3. Instan the wheel well housing cover. 

4. Lower the vehicle. 

81d45801 
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SWITCH 

DESCRIPTION - LIGHT LOAD RESET SWITCH (If Equipped) 
The Tire Pressure Monitor (TPM) system "Light Load" 
reset switch will allow the driver to switch between the 
max load inflation pressure (cold) low pressure warn~ 
ing threshold and the light load inflation pressure 
(cold) low pressure warning threshold depending on 
the vehicle's load condition. The Tire and Loading 

~-
i 

LIGHT 
LOAD 

c, 
of' 

\ 
\ , 

Information label defines the recommended front and 
rear cold tire inflation pressures for the vehicle when 
operating in the Max Load condition. A Supplemental 
Tire Pressure Information label is also available defin
ing Light Load tire inflation pressures when operating 
in the Light Load condition. When the "Light Load" 
reset switch LED is ON, the Tire Pressure Monitoring 
(TPM) system is using the light load inflation pressure 
(cold) low inflation warning thresholds. 

~~~~~:~ 

OPERATION - LIGHT LOAD RESET SWITCH (If Equipped) 
This vehicle may have different recommended tire 
pressure values between the front and rear tires as 
shown in both the Tire Loading Information Label and 
the Supplemental Tire Pressure Information Label. It is 
also equipped to be driven with tire pressures appro
priate to either a Light Load condition or the vehicle 
Max Load condition. 

The "Light Load" reset switch will allow the driver to 
change between the max load inflation pressure (cold) 
low pressure warning threshold and the light load 
inflation pressure (cold) low pressure warning thresh
old depending on the vehicle's load condition. Refer to 
the "Supplemental Tire Pressure Information" label for 
the vehicle's Light Load inflation pressures and 'Tire 
and Loading Information" label for the vehicle's Max 
Load inflation pressures. 

To switch from the max load inflation pressure (cold) 
low pressure warning threshold to the light load infla
tion pressure (cold) low pressure warning threshold, 

LIGHT 
LOAD 
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begin by placing the Ignition switch in the RUN position. Next, lower all four road tire pressures to the Light Load 
Inflation Pressure values as listed on the Supplemental lire Pressure Information label. The Supplemental Tire 
Pressure Information label is located on the rear face of the driver door. Use an accurate tire gauge to check the tire 
pressures when lowering all four tire pressures. After all four tire pressures have been lowered to the Light Load 
inflation pressures, press the "Light Load" reset switch. If the "Light Load" switch's amber colored LED turns ON, the 
Tire Pressure Monitoring (TPM) system is using the light load inflation pressure (cold) low pressure warning thresh
olds. 

If the "Light Load" reset switch amber colored LED flashes on and off for 10 seconds, after all four tire pressures 
have been lowered to the Light Load inflation pressures, the pressure in anyone of the four tires may not be at the 
light load inflation pressure (cold) values as indicated for the Light Load condition as defined in the Supplemental 
Tire Pressure Information label located on the rear face of the driver door. Using an accurate tire pressure gauge, 
re-check the tire pressures for the light load inflation pressure (cold) value. 
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WARNING: It is the driver's responsibility to change to the max load inflation pressure (cold) low pressure 
warning threshold condition when not driving in the light load condition as defined as two occupants ( 150 
Ibs each) plus 200 pounds of cargo. The vehicle "Light Load Definition" is found in the Supplemental Tire 
Pressure Information Label located on the rear face of the driver door. Failure to do so may cause you to 
lose control resulting in an accident, causing serious or fatal injury. 

To switch back to the max load inflation pressure (cold) low pressure warning threshold, press the "Light Load" reset 
switch. It is not necessary to first fill the tires to the max load inflation pressure (cold) values to switch the TPMS 
system to the max load inflation pressure (cold) low pressure waming threshold. If after pressing the "Light Load" 
reset switch and tire pressures are below the max load inflation pressure (cold) low pressure warning thresholds, 
the TPMS low pressure warning telltale lamp located in the Instrument Cluster will turn ON and a chime will sound. 
The tire pressures are now required to be inflated to the max load inflation pressure (cold) values described on the 
Tire and Loading Information label. The Tire and Loading Information label is located on the drivers side B-pillar. If 
the "Light Load" reset switch LED turns OFF the TPMS has been reset and the Tire Pressure Monitoring (TPM) 
system is using the max load inflation pressure (cold) low pressure warning thresholds. 

REMOVAL 
1. Disconnect and isolate the battery negative cable. 

2. Remove the instrument panel center bezel, (Refer to 23 - BODY/INSTRUMENT PANEUINSTRUMENT PANEL 
CENTER BEZEL - REMOVAL). 

3. Disconnect the switch/module electrical connectors. 

4. Using an appropriate flat bladed tool, remove the light load switch/module from the bezel. 

INSTALLATION 
1. Align the tabs of the switch/module to the instrument panel center bezel and gently push together until the tabs 

are securely in place. 

2. Connect the switch/module electrical connectors. 

3. Install the instrument panel center bezel, (Refer to 23 - BODY/INSTRUMENT PANEUINSTRUMENT PANEL 
CENTER BEZEL - INSTALLATION). 

4. Connect the battery negative cable. 

5. Verify system operation. 
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BODY 

WARNING 

SAFETY PRECAUTIONS AND WARNINGS 

WARNING: Use an OSHA approved breathing filter when spraying paint or solvents in a confined area. Per
sonal injury can result. 
• Avoid prolonged skin contact with petroleum or alcohol - based cleaning solvents. Personal injury can 

result. 
• Do not stand under a hoisted vehicle that is not properly supported on safety stands. Persona' injury can 

result. 

CAUTION: When holes must be drilled or punched in an inner body panel, verify depth of space to the outer 
body panel, electrical wiring, or other components. Damage to vehicle can result. 
• Do not weld exterior panels unless combustible material on the interior of vehicle is removed from the 

repair area. Fire or hazardous conditions, can result. 
• Always have a fire extinguisher ready for use when welding. 
• Disconnect the negative (-) cable clamp from the battery when servicing electrical components that are 

live when the ignition is OFF. Damage to electrical system can result. 
• Do not use abrasive chemicals or compounds on painted surfaces. Damage to finish can result. 
• Do not use harsh alkaline based cleaning solvents on painted or upholstered surfaces. Damage to finish 

or color can result. 
• Do not hammer or pound on plastiC trim panel when servicing interior trim. Plastic panels can break. 

Use of Heat During Repair 

WARNING:: Chrysler Group engineering's position on the use of heat during collision repair is as follows: 
• Any body panel or frame component damaged which is to be repaired and reused, must be repaired 

using the "cold straightening" method. No heat may be used during the straightening process. 
• During rough straightening prior to panel replacement, damaged panels or frame components may be 

heated to assist in bodylframe realignment. The application of heat must be constrained to the parts 
which will be replaced and not allowed to affect any other components. This "no heat" recommendation 
is due to the extensive use of high strength and advanced high strength steels in Chrysler Group prod
ucts. High-strength materials can be substantially and negatively affected from heat input which will not 
be obviously known to the repairer or consumer.lgnoring these recommendations may lead to serious 
compromises in the ability to protect occupants in a future collision event, reduce the engineered qual
ities and attributes, or decrease the durability and reliability of the vehicle.Failure to follow these instruc
tions may result in serious or fatal injury.This statement supersedes any previously released information 
by the Chrysler Group. 

DIAGNOSIS AND TESTING 

WATER LEAKS 
Water leaks can be caused by poor sealing, improper body component alignment, body seam porosity, missing 
plugs, or blocked drain holes. Centrifugal and gravitational force can cause water to drip from a location away from 
the actual leak point, making leak detection difficult. All body sealing points should be water tight in normal wet
driving conditions. Water flowing downward from the front of the vehicle should not enter the passenger or luggage 
compartment. Moving sealing surfaces will not always seal water tight under all conditions. At times, side glass or 
door seals will allow water to enter the passenger compartment during high pressure washing or hard driving rain 
(severe) conditions. Overcompensating on door or glass adjustments to stop a water leak that occurs under severe 
conditions can cause premature seal wear and excessive closing or latching effort. After completing a repair, water 
test vehicle to verify leak has stopped before returning vehicle to use. 
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VISUAL INSPECTION BEFORE WATER LEAK TESTS 
Verity that floor and body plugs are in place, body drains are clear, and body components are properly aligned and 
sealed. If component alignment or sealing is necessary, refer to the appropriate section of this group for proper 
procedures. 

WATER LEAK TESTS 

WARNING: Do not use electric shop lights or tools in water test area. Personal injury can result. 

When the conditions causing a water leak have been determined, simulate the conditions as closely as possible. 
• If a leak occurs with the vehicle parked in a steady light rain, flood the leak area with an open-ended garden 

hose. 
• If a leak occurs while driving at highway speeds in a steady rain, test the leak area with a reasonable velocity 

stream or fan spray of water. Direct the spray in a direction comparable to actual conditions. 
• If a leak occurs when the vehicle is parked on an incline, hoist the end or side of the vehicle to simulate this 

condition. This method can be used when the leak occurs when the vehicle accelerates, stops or turns. If the 
leak occurs on acceleration, hoist the front of the vehicle. If the leak occurs when braking, hoist the back of the 
vehicle. If the leak occurs on left turns, hoist the left side of the vehicle. If the leak occurs on right turns, hoist 
the right side of the vehicle. For hoisting recommendations (Refer to LUBRICATION & MAINTENANCE/HOIST
ING - STANDARD PROCEDURE). 

WATER LEAK DETECTION 
To detect a water leak point-of-entry, do a water test and watch for water tracks or droplets forming on the inside of 
the vehicle. If necessary, remove interior trim covers or panels to gain visual access to the leak area. If the hose 
cannot be positioned without being held, have someone help do the water test. 

Some water leaks must be tested for a considerable length of time to become apparent. When a leak appears, find 
the highest pOint of the water track or drop. The highest point usually will show the point of entry. After leak pOint 
has been found, repair the leak and water test to verify that the leak has stopped. 

Locating the entry point of water that is leaking into a cavity between panels can be difficult. The trapp~d water may 
splash or run from the cavity, often at a distance from the entry point. Most water leaks of this type become appar-
ent after accelerating, stopping, turning, or when on an incline. . 

MIRROR INSPECTION METHOD 

When a leak point area is visually obstructed, use a suitable mirror to gain visual access. A mirror can also be used 
to deflect light to a limited-access area to assist in locating a leak pOint. 

BRIGHT LIGHT LEAK TEST METHOD 

Some water leaks in the luggage compartment can be detected without water testing. Position the vehicle in a 
brightly lit area. From inside the darkened luggage compartment inspect around seals and body seams. If neces
sary, have a helper direct a drop light over the suspected leak areas around the luggage compartment. If light is 
visible through a normally sealed location, water could enter through the opening. 

PRESSURIZED LEAK TEST METHOD 

When a water leak into the passenger compartment cannot be detected by water testing. pressurize the passenger 
compartment and soap test exterior of the vehicle. To pressurize the passenger compartment, close all doors and 
windows, start engine, and set heater control to high blower in HEAT position. If engine can not be started, connect 
a charger to the battery to ensure adequate voltage to the blower. With interior pressurized, apply dish detergent 
solution to suspected leak area on the exterior of the vehicle. Apply detergent solution with spray device or soft 
bristle brush. If soap bubbles occur at a body seam, joint, seal or gasket, the teak entry point could be at that 
location. 
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WIND NOISE 

Wind noise is the result of most air leaks. Air leaks can be caused by poor sealing, improper body component 
alignment, body seam porosity, or missing plugs in the engine compartment or door hinge pillar areas. All body 
sealing points should be airtight in normal driving conditions. Moving sealing surfaces will not always seal airtight 
under all conditions. At times, side glass or door seals will allow wind noise to be noticed in the passenger com
partment during high cross winds. Over compensating on door or glass adjustments to stop wind noise that occurs 
under severe conditions can cause premature seal wear and excessive closing or latching effort. After a repair pro
cedure has been performed, test vehicle to verify noise has stopped before returning vehicle to use. 

VISUAL INSPECTION BEFORE TESTS 
Verify that floor and body plugs are in place and body components are aligned and sealed. If component alignment 
or sealing is necessary, refer to the appropriate section of this group for proper procedures. 

ROAD TESTING WIND NOISE 

1. Drive the vehicle to verify the general location of the wind noise. 

2. Apply 50 mm (2 in.) masking tape in 150 mm (6 in.) lengths along weatherstrips, weld seams or moldings. After 
each length is applied, drive the vehicle. If noise goes away after a piece of tape is applied, remove tape, locate, 
and repair defect. 

POSSIBLE CAUSE OF WIND NOISE 

• Moldings standing away from body surface can catch wind and whistle. 
• Gaps in sealed areas behind overhanging body flanges can cause wind-rushing sounds. 
• Misaligned movable components. 
• Missing or improperly installed plugs in pillars. 
• Weld burn through holes. 
• Improperly installed roof rack cross bars. 

STANDARD PROCEDURE 

BODY LUBRICATION 
All mechanisms and linkages should be lubricated when necessary. This will maintain ease of operation and provide 
protection against rust and excessive wear. The weatherstrip seals should be lubricated to prolong their life as well 
as to improve door sealing. 

All applicable exterior and interior vehicle operating mechanisms should be inspected and cleaned. Pivot/sliding con
tact areas on the mechanisms should then be lubricated. 

1. When necessary, lubricate the operating mechanisms with the specified lubricants. 

2. Apply silicone lubrjcant to a cloth and wipe it on door seals to avoid over-spray that can soil passenger's cloth
ing. 

3. Before applying lubricant, the component should be wiped clean. After lubrication, any excess lubricant should be 
removed. 

4. The hood latch, latch release mechanism, latch striker, and safety latch should be lubricated periodically. 

5. The door lock cylinders should be lubricated twice each year (preferably autumn and spring). 
• Spray a small amount of lock cylinder lubricant directly into the lock cylinder. 
• Apply a small amount to the key and insert it into the lock cylinder. 
• Rotate it to the locked position and then back to the unlocked position several times. 
• Remove the key. Wipe the lubricant from it with a clean cloth to avoid soiling of clothing. 

HEAT STAKING 
1. Remove trim panel. 

2. Bend or move the trim panel components at the heat staked joints. Observe the heat staked locations and/or 
component seams for looseness. 

3. Heat stake the components. 
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a. If the heat staked or component seam location is loose, hold the two components tightly together and using 
a soldering gun with a ftat tip, melt the material securing the components together. Do not over heat the 
affected area, damage to the exterior of the trim panel may occur. 

b. If the heat staked material is broken or missing, use a hot glue gun to apply new material to the area to be 
repaired. The panels that are being heat staked must be held together while the applying the glue. Once the 
new material is in place, it may be necessary to use a soldering gun to melt the newly applied material. Do 
not over heat the affected area, damage to the exterior of the trim panel may occur. 

4. Allow the repaired area to cool and verify the repair. 

5. Install trim panel. 

BUZZ, SQUEAK & RATTLE 
Buzz, Squeak & Rattles (BSR) may be caused by anyone or more of the following and may be corrected as indi
cated: 

• Loose fasteners should be tightened to specifications. 
• Damaged or miSSing clips should be replaced. 
• Damaged trim panels should be replaced. 
• Incorrectly installed trim panels should be reinstalled properly. 

Many BSR complaints such as loose trim, can be serviced using the Mopar® Parts BSR Noise Reduction Kit. This 
kit contains various tapes including foam. flock and anti-squeak used to eliminate noises caused by metal, plastic 
and vinyl components. Long life lubricants and greases can also be used on a variety of components. Refer to the 
Buzz, Squeak & Rattle Kit table for material contents and usage. 

Buzz, Squeak & Rattle Kit 

ITEM FEATURES APPLICATIONS SERVICE TEMP 

Itch And Squeak An abrasion resistant material Between metal and metal, -400 to 107° C 
Tape thin enough to conform to most metal and plastic, metal and (-400 to 225 0 F) 

irregular surfaces. Stops most vinyl, vinyl and plastic. Interior. 
itches and squeaks. Examples: Trim panels and 

bezels. 

Black Nylon Flock Nylon Flock with an aggressive Between metal and metal, -400 to 820 C 
acrylic adhesive. Provides for metal and plastic, vinyl and (-400 to 1800 F) 
cushioning and compression fit, plastic. 
also isolates components. Examples: Pull cups, bezels, 
Water-resistant. clips, ducts, top cover to glass, 

cowl panel. 

High Density Tear resistant, highly resilient Between metal and metal, -40 0 to 82° C 
Urethane Foam and durable. metal and plastic. Water- (-400 to 1800 F) 

resistant. 
Examples: liP, heavy metal 
rattles, isolating brackets. 

Open Cell Foam Soft foam conforms to irregular Wire harness and connector -400 to 82° C 
Tape surfaces. wrap. (-400 to 1800 F) 

Examples: Seals, gasket, 
wiring, heat ducts. 

Closed Cell Low Soft, conformable. Water- Wherever bulk is needed. -400 to 820 C 
Density Foam Tape resistant. Prevents closing flutters and (-40° to 1800 F) 

rattles when applied to door 
watershield. 
Examples: Door. lIP. 

NYE® Grease 880 Long life. Suspensions. -400 to 2000 C 
Examples: Strut bushings, sway (-400 to 3900 F) 
bars. 
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ITEM FEATURES APPLICATIONS SERVICE TEMP 

Krytox® Oil Long life. Will not dry out or When access is not possible, oil _340 to 205 0 C 
harm plastics or rubber. will migrate to condition. Vinyl, (-300 to 4000 F) 

rubber, plastic, metal. 
Examples: Convertible top 
bushings, pull cups trim panel 
inserts. 

Krytox® Grease Long life. Will not dry out or Vinyl, rubber, plastic, metal, -340 to 2050 C 
harm plastics or rubber. glass. (-300 to 4000 F) 

Examples: Weather-strips. 
backlite and windshield 
moldings. 

PLAs-nc BODY PANEL REPAIR 
There are many different types of plastics used in today's automotive environment. We group plastics in three dif
ferent categories: Rigid, Semi-Rigid, and Flexible. Any of these plastics may require the use of an adhesion pro
moter for repair. These types of plastic are used extensively on DaimlerChrysler Motors vehicles. Always follow 
repair material manufacturer's plastic identification and repair procedures. 

Rigid Plastics: 
Examples of rigid plastic use: Fascias, Hoods, Doors, and other Body Panels, which include SMC, ABS, and Poly
carbonates. 

Semi-Rigid Plastics: 
Examples of semi-rigid plastic use: Interior Panels, Under Hood Panels, and other Body Trim Panels. 

Flexible Plastics: 
Examples of flexible plastic use: Fascias, Body Moldings, and upper and lower Fascia Covers. 

Repair Procedure: 
The repair procedure for all three categories of plastiCS is basically the same. The one difference is the material 
used for the repair. The materials must be specific for each substrate, rigid repair material for rigid plastic repair. 
semi-rigid repair material for semi-rigid plastic repair and flexible repair material for flexible plastic repair. 

Adhesion Promoter/Surface Modifier: 
Adhesion Promoters/Surface Modifiers are required for certain plastics. All three categories may have plastics that 
require the use of adhesion promoter/surface modifiers. Always follow repair material manufacturer's plastic identi
fication and repair procedures. 

SAFETY PRECAUTION AND WARNINGS 

WARNING: 
• Eye protection should be used when servicing components. Personal injury can result. 
• Use an OSHA approved breathing mask when mixing epoxy, grinding, and spraying paint or solvents in 

a confined area. Personal injury can resurt. 
• Avoid prolonged skin contact with resin, petroleum, or alcohol based solvents. Personal injury can result. 
• Do not venture under a hoisted vehicle that is not properly supported on safety stands. Personal injury 

can result. 

NOTE: 
• When holes must be drilled or cut in body panels, verify locations of internal body components and elec· 

trical wiring. Damage to vehicle can result. 
• Do not use abrasive chemicals or compounds on undamaged painted surfaces around repair areas. Dam

age to finish can result. 
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RIGID, SEMI-RIGID, AND FLEXIBLE PLASTIC PARTS TYPES 

CODE FAMILY NAME COMMON TRADE NAME TYPICAL APPLICATION 

ASA ACRYLONITRILE STYRENE LURAN S CONSOLES, GRILLES 
ACRYLITE 

ABS ACRYLONITRILE TERLURAN "A" PILLARS, CONSOLES, 
BUTADIENE STYRENE GRILLES 

ASS/PC ASS/PC ALLOY PULSE, PROLOY, BAYBLEND DOORS, INSTRUMENT 
PANELS 

ABS/PVC ABS/PV ALLOY PROLOY, PULSE, LUSTRAN, DOOR PANELS, GRILLES, 
CYCLOVIN TRIM 

BMC BULK MOLDING BMC FENDER EXTENSIONS 
COMPOUND 

EMA EHTYLENE METHYL SURLYN, EMA, IONOMER BUMPER GUARDS, PADS 
ACRYLATE/IONOMER 

MEnON METTON METTON GRILLES, KICK PANELS, 
RUNNING BOARDS 

MPPO MODIFIED MPPO SPOILER ASSEMBLY 
POLYPHENYLENE OXIDE 

PA POLYAMID ZYTEL, VYDYNE, PA, FENDERS, QUARTER 
MINLON PANELS 

PET THERMOPLASTIC RYNITE TRIM 
POLYESTER 

PBT/PPO PBT IPPO ALLOY GERMAX CLADDINGS 

PBTP POLYSUTYLENE PBT, PBTP, POCAN, VALOX WHEEL COVERS, FENDERS, 
THEREPTHALATE GRILLES 

PBTP/EEBC POLYBUTYLENE BEXLOY, "M", PBTP/EEBC FASCIAS, ROCKER PANEL, 
THEREPTHALATE/EEBC MOLDINGS 
ALLOY 

PC POLYCARBONATE LEXAN, MERLON, CALIBRE, TAIL LIGHT LENSES, IP TRIM, 
MAKROLON PC VALANCE PANELS 

PC/ABS PC/ABS ALLOY GERMAX, BAY BLENDS, DOORS, INSTRUMENT 
PULSE PANELS 

PPO POLYPHENYLENE OXIDE AZDEL, HOSTALEN, INTERIOR TRIM, DOOR 
MARLEX, PRFAX, NORYL, PANELS, SPLASH SHIELDS, 
GTX,PPO STEERING COLUMN 

SHROUD 

PPO/PA POLYPHENYLENEI PPO/PA, GTX 910 FENDERS, QUARTER 
POLYAMID PANELS 

PRlFV FIBERGLASS REINFORCED FIBERGLASS, FV, PR/FV BODY PANELS 
PLASTIC 

PS POLYSTYRENE LUSTREX,STYRON, PS DOOR PANELS, DASH 
PANELS 

RTM RESIN TRANSFER RTM BODY PANELS 
MOLDING COMPOUND 

SMC SHEET MOLDED SMC BODY PANELS 
COMPOUND 

TMC TRANSFER MOLDING TMC GRILLES 
COMPOUND 
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CODE FAMILY NAME COMMON TRADE NAME TYPICAL APPLICATION 

UP UNSATURATED SMC, BMC, TMC, ZMC, IMC, GRILLE OPENING PANEL, 
POLYESTER XSMC,UP LlFTGATES, FLARESIDE 
(THERMOSETTING) FENDERS,FENDER 

EXTENSIONS 

EEBC ETHER/ESTER BLOCKED EEBC BUMPERS 
CO-POLYMER 

EEBC/PBTP EEBC/POLYBUTYLENE EEBC, PBT~BEXLOY BUMPER, ROCKER PANELS 
TEREPTHALATE 

EMPP ETHYLENE MODIFIED EMPP BUMPER COVERS 
POLYPROPYLENE 

EPDM ETHYLENEI EPDM, NORDEL, VISTALON BUMPERS 
PROPROPYLENE DIENE 
MONOMER 

EPM ETHYLENEI EPM FENDERS 
PROPROPYLENE CO-
POLYMER 

MPU FOAM POLYURETHANE MPU SPOILERS 

PE POLYETHYLENE ALATHON, DYLAN, -LUPOLEN, MARLEX 

PP POLYPROPYLENE NORYL, AZDEL, MARLOX, INNER FENDER, SPOILERS, 
(BLENDS) DYLON, PRAVEX KICK PANELS 

PP/EPDM PP/EPDM ALLOY PP/EPDM SPOILERS, GRILLES 

PUR POLYURETHANE COLONELS. PUR, PU FASCIAS, BUMPERS 

PUR/PC PUR/PC ALLOY TEXIN BUMPERS 

PVC POLYVINYL CHLORIDE APEX, GEON, VINYLITE BODY MOLDINGS, WIRE 
INSULATION, STEERING 
WHEELS 

RIM REACTION INJECTED RIM, BAYFLEX FRONT FASCIAS, MODULAR 
MOLDED POLYURETHANE WINDOWS 

RRIM REINFORCED REACTION PUR, RRIM FASCIAS, BODY PANELS, 
INJECTED MOLDED BODY TRIMS 

TPE THERMO POLYETHYLENE TPE, HYTREL, BEXLOY-V FASCIAS, BUMPERS, 
CLADDINGS 

TPO THERMOPOLYOLEFIN POLYTROPE, RENFLEX, BUMPERS, END CAPS. 
SANTOPRENE, VISAFLEX, TELCAR, RUBBER, STRIPS, 
ETA, APEX, TPO, SHIELDS, SIGHT, INTERIOR B POST 
CLADDINGS 

TPP THERMO-POLYPROPYLENE TPP BUMPERS 

TPU THERMOPOLYURETHANE, TPU, HYTREL, TEXIN, BUMPERS, BODY SIDE, 
POLYESTER ESTANE MOLDINGS, FENDERS, 

FASCIAS 



DR-------------------------------------------------BODY 

PANEL SECTIONING 

If it is required to section a large panel for a plastic 
repair, it will be necessary to reinforce the panel. To 
bond two plastic panels together, a reinforcement 
must overlap both panels. The panels must be "V'd" at 
a 20 degree angle. The area to be reinforced should 
be washed, then sanded. Be sure to wipe off any 
excess soap and water when finished. Lightly sand or 
abrade the plastic with an abrasive pad or sandpaper. 
Blow off any dust with compressed air or wipe with a 
clean dry rag. 

When bonding plastic panels, follOW repair material 
manufacturers recommendations. Be sure that enough 
adhesive has been applied to allow squeeze out and 
to fill the full bond line. Once the pieces have been 
brought together, do not move them until the adhesive 
is cured. The assembly can be held together with 

23·9 

8Ob6fede 

clamps, rivets, etc. A faster cure can be obtained by heating with a heat lamp or heat gun. After the parts have been 
bonded and have had time to cure, rough sand the seam and apply the final adhesive filler to the area being 
repaired. Smooth the filler with a spreader, wooden tongue depressor, or squeegee. For fine texturing t a small 
amount of water can be applied to the filler surface while smoothing. The cured filler can be sanded as necessary 
and, as a final step, cleanup can be done with soapy water. Wipe the surface clean with a dry cloth allowing time 
for the panel to dry before moving on with the repair. 

PANEL REINFORCEMENT 
Structural repair procedures for rigid panels with large 
cracks and holes will require a reinforcement backing. 
Reinforcements can be made with several applications 
of glass cloth saturated with structural adhesive. Semi
rigid or flexible repair materials should be used for 
semi-rigid or flexible backing reinforcement and open 
meshed fiberglass dry wall tape can be used to form a 
reinforcement. The dry wall tape allows the resin to 
penetrate through and make a good bond between the 
panel and the adhesive. Structurally, the more dry wall 
tape used, the stronger the repai'r. 

Another kind of repair that can be done to repair large 
cracks and holes is to use a scrap piece of similar 
plastic and bond with structural adhesive. The rein
forcement should cover the entire break and should 
have a generous amount of overlap on either side of 
the cracked or broken area. 

8Ob61edf 

80b6teeO 
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When repairing plastic, the damaged area is first "V'd" 
out, or beveled. Large bonding areas are desirable 
when repairing plastic because small repairs are less 
likely to hold permanently. Beveling the area around a 
crack at a 20° angle will increase the bonding surface 
for a repair. It is recommended that sharp edges be 
avoided because the joint may show through after the 
panel is refinished. 

• Panel repair for both flexible and rigid panels are 
basically the same. The primary difference 
between flexible panel repair and rigid panel 
repair is in the adhesive materials used . 

• The technician should first decide what needs to 
be done when working on any type of body 
panel. One should determine if it is possible to 
return the damage part to its original strength 
and appearance without exceeding the value of 
the replacement part. 80b6fee2 

• When plastic repairs are required, it is recom-
mended that the part be left on the vehicle when ever possible. That will save time, and the panel will remain 
stationary during the repair. Misalignment can cause stress in the repair areas and can result in future failure. 

VISUAL INSPECTION 
Composite materials can mask the severity of an acci
dent. Adhesive bond lines. interior structure of the 
doors, and steel structures need to be inspected care
fully to get a true damage assessment. Close inspec
tion may require partial removal of interior trim or inner 
panels. 

Identify the type of repair: Puncture or Crack - Dam
age that has penetrated completely through the panel. 
Damage is confined to one general area; a panel sec
tion is not required. However, a backer panel, open 
fiberglass tape, or matted material must be bonded 
from behind. 

PANEL SURFACE PREPARATION 
If a body panel has been punctured, cracked, or crushed, the damaged area must be removed from the panel to 
achieve a successful repair. All spider web cracks leading away from a damaged area must be stopped or removed. 
To stop a running crack in a panel, drill a 6 mm (0.250 in.) hole at the end of the crack farthest away from the 
damage. If spider web cracks can not be stopped, the panel would require replacement. The surfaces around the 
damaged area should be stripped of paint and freed from wax and oil. Scuff surfaces around repair area with 360 
grit wet/dry sandpaper, or equivalent, to assure adhesion of repair materials. 
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PATCHING PANELS 

A panel that has extensive puncture type damage can 
be repaired by cutting out the damaged material. Use 
a suitable reciprocating saw or cut off wheel to remove 
the section of the panel that is damaged. The piece 
cut out can be used as a template to shape the new 
patch. It is not necessary to have access to the back 
of the panel to install a patch. Bevel edges of cutout 
at 20° to expose a larger bonding area on the outer 
side. This will allow for an increased reinforcement 
areas. 

PANEL PATCH FABRICATIONS 
A patch can be fabricated from any rigid fiberglass 
panel that has comparable contour with the repair 
area. Lift gates and fenders can be used to supply 
patch material. If existing material is not available or 
compatible, a patch can be constructed with adhesive 
and reinforcement mesh (dry wall tape). Perform the 
following operation if required: 

1. Cover waxed paper or plastic with adhesive backed 
nylon mesh (dry wall tape) larger than the patch 
required. 

2. Tape waxed paper or plastic sheet with mesh to a 
surface that has a compatible contour to the repair 
area. 

3. Apply a liberal coat of adhesive over the reinforce
ment mesh. If necessary apply a second or third 

CD 

) 
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coat of adhesive and mesh after first coat has cured. The thickness of the patch should be the same as the 
repair area. 

4. After patch has cured, peel waxed paper or plastic from the back of the patch. 

5. If desired, a thin film coat of adhesive can be applied to the back of the patch to cover mesh for added strength. 

PANEL PATCH INSTALLATION 
1. Make a paper or cardboard pattern the size and 

shape of the cutout hole in the panel. 

2. Trim 3 mm (0.125 in.) from edges of pattern so 
patch will have a gap between connecting sur
faces. 

3. Using the pattern as a guide, cut the patch to size. 

4. Cut scrap pieces of patch material into 50 mm (2 
in.) squares to use as patch supports to sustain the 
patch in the cutout 

5. Drill 4 mm (0.160 in.) holes 13 mm (0.5 in.) in from 
edge of cutout hole. 

6. Drill 4 mm (0.160 in.) holes 13 mm (0.5 in.) away 
from edge of patch across from holes drilled 
around cutout. 

80b6fee6 
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7. Drill 3 mm (0.125 in.) holes in the support squares 13 mm (0.5 in.) from the edge in the center of one side. 

8. Scuff the backside of the body panel around the cutout hole with a scuff pad or sandpaper. 

9. Mix enough adhesive to cover one side of all support squares. 

10. Apply adhesive to cover one side of all support squares. 

11. Using number 8 sheet metal screws, secure support squares to back side of body panel with adhesive sand
wiched between the panel and squares. 

12. Position patch in cutout against support squares 
and adjust patch until the gap is equal along all 
sides. 

13. Drill 3 mm (0.125 in.) holes in the support squares 
through the pre-drilled holes in the patch. 

14. Apply a coat of adhesive to the exposed ends of 
the support squares. 

15. Install screws to hold the patch to support 
squares. Tighten screws until patch surface is 
flush with panel surface. 

16. Allow adhesive to cure, and remove all screws. 

80b6fee8 
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17. Using a 125 mm (5 in.) 24 grit disc grinder, grind 
a 50 mm (2 in.) to 75 mm (3 in.) wide and 2 mm 
(0.080 in.) deep path across the gaps around the 
patch. With compressed air, blow dust from 
around patch. CD 

18. Apply adhesive backed nylon mesh (dry wall tape) 
over gaps around patch. 

19. Mix enough adhesive to cover the entire patch 
area. 

20. Apply adhesive over the mesh around patch, and 
smooth epoxy with a wide spreader to reduce fin
ish grinding. Use two to three layers of mesh and 
adhesive to create a stronger repair. 

PATCHED PANEL SURFACING 

80b61&ec 

After patch panel is installed, the patch area can be finished using the same methods, as finishing other types of 
body panels. If mesh material is exposed in the patched area. grind surface down, and apply a coat of high quality 
rigid plastic body filler. Prime, block sand, and paint as required. 
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SPECIFICATIONS 

TORQUE 

Description 

A-pillar trim/grab handle bolts 

Body Isolator/cab bolts ** 

Cargo box bolts 

Cargo box tie down/cleat bolts 

Center seat assembly nuts· 

Center seat cushion/hinge bolts· 

Center seat back hinge to storage bin bolts· 

Center seat back free pivot hinge bolt* 

Center seat back inertia hinge pivot bolt* 

Center seat inertia hinge to seat back bolts· 

Fender bolts - front lower 

Fender bolts - lower inside 

Fender to hinge support bolts 

Fender to upper fender rail bolts 

Footmans loop bolts 

Front center seat nuts· 

Front door glass lift plate nuts 

Front door hinge to a-pillar nuts 

Front door hinge to door nuts/bolts 

Front door inside handle bolt 

Front door latch adjustment screw 

Front door latch assembly bolts 

Front door latch striker bolts 

Front door latch striker bolts 

Front door regulator bolts 

Front door regulator stabilizer nuts 

Front door remote handle actuator nuts 

Front door run channel bolts 

Front seat assembly front bolts* 

Front seat assembly rear bolts* 

Front seat track nuts· 

Fuel fill door bolts 

Hood hinge to fender rail bolts 

Hood latch bolts 

Hood latch striker/safety catch bolts 

Hood hinge to hood nuts 

Instrument panel center bracket bolts 

Instrument panel column support bolts 

Instrument panel side mounting bolts 

Instrument panel top bolts 

Load floor nuts 

N·m Ft. Lbs. In. Lbs. 

6 55 
81 60 -
108 80 -
34 25 -
25 18 -

20 15 -
25 18 -

25 18 -

10 - 89 
25 18 -

9 - 80 
12.5 9 110 

12.5 9 110 

9 - 80 
12 9 -
25 18 -
10 - 89 

28 21 -

28 21 

9 - 80 

3 - 30 
10 - 89 

28 21 

28 21 -
10 - 89 

10 - 89 

10 - 89 

10 - 89 

28 21 -

40 30 -

25 18 -
9 - 80 

20 15 -

11 8 -

11 8 -
23 17 -
12 9 -

14 10 -

12 9 -

12 9 -

25 18 -
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Description N·m Ft. Lbs. In. Lbs. 

Load floor/rear seat bolts 40 30 -

Lower seat belt anchor bolt - quad cab 40 30 -

Overhead/b-pillar grab handle bolts 6 55 

Radiator and condenser to radiator crossmember bolts 8 75 

Radiator upper cross member bolts 28 21 -

Rear door glass lift plate nuts 10 - 89 

Rear door glass run channels 10 89 

Rear door hinge to b-pillar bolts 28 21 -
Rear door hinge to door bolts/nuts 28 21 -

Rear door inside handle bolt 9 - 80 

Rear door latch adjustment screw 3 30 

Rear door latch bolts 10 - 89 

Rear door latch striker bolts 28 21 -

Rear door regulator bolts 10 89 

Rear door regulator stabilizer nuts 10 - 89 

Rear door remote handle actuator bolts 10 - 89 

Rear fender bottom bolts 7 - 60 

Rear fender nuts 7 - 60 

Rear fender support bracket bolts 11 8 
Rear seat assembly bolts· 40 30 

Rear seat back hinge bolts· 25 18 -

Rear seat cushion hinge bolts· 85 63 -

Rear shoulder belt anchor bolts 40 30 -

Rear view mirror set screw 1 - 15 
Shifter knob nut 27 20 -

Side view mirror nuts 7 - 60 
Tailgate check cable bolt 23 17 -

Tailgate hinge/pivot screws 34 25 -
Tailgate latch bolts 23 17 -

Tailgate latch striker 34 25 -

Tailgate release handle nuts 7 - 60 
Winch assembly frame mounting bracket bolts/nuts 95 70 -
Winch assembly to frame mounting bracket bolts 41 30 -

Winch relay pack - relay control wire nuts 3 - 25 
Winch relay pack - relay field cable nuts 9.5 - 85 

Winch field and armature cable nuts 7 - 60 
Winch ground cable bolt 14 10 -

Winch motor mounting bolts 9 - 82 
Winch to mounting bracket bolts 108 80 -

CAUTION: ** Whenever a body isolator bolts requires servicing or tightening, it is necessary to remove the 
bolt and install new thread locker compound to the threads. 

NOTE: * Seat fasteners should be discarded and replaced with new fasteners during assemb.y. 
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SPECIAL TOOLS 

BODY 

Trim Stick C-4755 

TORX BIT SET C-4794-8 

Remover, Moldings C-4829-A 
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TAILGATE 
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CABLE·CHECK 

REMOVAL 
1. Open the tailgate and locate the tailgate check 

cable (3) on the left and right of the cargo box 
below the tailgate striker (1) as necessary. 

2. Pry the cable lock tabes) (4) outward using a 
screwdriver or flat bladed tool (2) and remove the 
tailgate check cable(s) from the cargo box. 

3. Remove the bolt (1) that secures the tailgate check 
cable (2) to the left and right side of the tailgate (3) 
as necessary. 

4. Remove the tailgate check cable(s) from the 
tailgate. 

I 
8141 a214 
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INSTALLATION 
1. Position the tailgate check cable (2) onto the left 

and right side of the tailgate (3) as necessary. 

2. Install the bolt (1) that secures the small end of the 
tailgate check cable(s) to the tailgate. Tighten the 
bolt(s) to 23 N·m (17 ft. Ibs.). 

3. Position the tailgate check cable (3) to the left and 
right side of the cargo box below the tailgate striker 
(1) as necessary. 

4. Install the large end of the tailgate check cable(s) 
onto the cargo box. Make sure that the cable lock 
tab(s) (4) fully engage. 

I 
B141a214 



23 - 20 TAILGATE ---------------------- DR 

COVER 

REMOVAL 
1. Open the tailgate (1) and remove the tailgate liner, 

tf equipped. 

2. Remove the ten bolts (2) that secure the tailgate 
cover (3) to the inside of the tailgate and remove 
the cover. 

INSTALLATION 
1. Position the tailgate cover (3) onto the inside of the 

tailgate (1). 

2. Install the ten bolts (2) that secure the tailgate 
cover to the tailgate. Tighten the bolts securely. 

3. If equipped, install the tailgate liner onto the 
tailgate. 

8141a769 

8141a769 



DR --------------------- TAILGATE 23 . 21 

HINGE 

REMOVAL 
1. Remove the tailgate (Refer to 23 - BODvrrAIL

GATErrAILGATE - REMOVAL). 

2. If required, remove the bushing (3) from each tail
gate hinge (1). 

3. Remove the two bolts (4) that secure each tailgate 
hinge (1) to the cargo box (2) and remove the 
hinge( 5) as necessary. 

INSTALLATION 
1. Position the tailgate hinge(s) onto the cargo box (2) 

as necessary. 

2. Install the two bolts (4) that secure each tailgate 
hinge to the cargo box. Tighten the bolts to 34 N·m 
(25 ft. Ibs.). 

3. If removed, install the bushing (3) onto each tail
gate hinge. 

4. Install the tailgate (Refer to 23 - BODVrrAILGATEJ 
TAILGATE - INSTALLATION). 

80clc8807 

80dc8807 
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LATCH 

REMOVAL 
1. Open the tailgate and remove the tailgate liner, if 

equipped. 

2. Remove the ten bolts (5) that secure the tailgate 
cover (4) to the inside of the tailgate and remove 
the cover. 

3. Using a grease pencil or equivalent, mark the 
actuator rod (3) at the control (2) for the latch (1) 
being serviced. 

4. Disconnect the actuator rod from the control. 

5. Remove the two bolts (7 and 8) that secure the 
latch (5) to the tailgate (4) and position the tailgate 
check cable (6) out of the way. 

6. Remove the latch and actuator rod from the tail
gate as an assembly. 

7. If required, remove the actuator rod from the latch. 

INSTALLATION 
1. If removed, install the actuator rod onto the latch 

(5) being serviced. 

2. Install the latch and actuator rod into the tailgate 
(4) as an assembly. 

3. Position the tailgate check cable (6) onto the tail
gate and install the two bolts (7 and 8) that secure 
the latch and the check cable to the tailgate. 
Tighten the bolts to 23 N·m (17 ft. Ibs.). 
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4. Locate the actuator rod (3) to the control (2) using 
the reference mark made during the removal pro
cedure and connect the rod to the control. 

5. Position the tailgate cover (4) onto the inside of the 
tailgate. 

6. Install the ten bolts (5) that secure the tailgate 
cover to the tailgate. Tighten the bolts securely_ 

7. If equipped, install the tailgate liner onto the 
tailgate. 
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LATCH STRIKER 

REMOVAL 
1. Open the tailgate and using a grease pencil or 

equivalent, mark the location of the tailgate striker 
(1) being serviced. 

2. Remove the striker from the cargo box (2). 

INSTALLATION 
1. Position the striker (1) onto the cargo box (2) using 

the reference mark made during the removal pro
cedure. 

2. Tighten the striker to 34 N·m (25 ft. Ibs.). 
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RELEASE HANDLE 

REMOVAL 
1. Open the tailgate and remove the tailgate liner, if 

equipped. ' 

2. Remove the ten bolts (5) that secure the tailgate 
cover (4) to the inside of the tailgate and remove 
the cover. 

3. Using a grease pencil or equivalent, mark the loca
tion of the actuator rods (3) at the control (2). 

4. Disconnect the actuator rods from the control. 

5. Remove the two nuts (3) that secure the release 
handle (1) and the control (2) to the tailgate (4). 

6. Remove the control and the release handle from 
the tailgate. 

INSTALLATION 
1. Position the release handle and the control onto 

the tailgate. 

2. Install the two nuts that secure the release handle 
and control to the tailgate. Tighten the nuts to 7 
N·m (60 in. Ibs.). 

to~! 
I 
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3. Locate the actuator rods (3) to the control (2) using 
the reference marks made during the removal pro
cedure and connect the rods to the control. 

4. Position the tailgate cover (4) onto the inside of the 
tailgate. 

5. Install the ten bolts (5) that secure the tailgate 
cover to the tailgate. Tighten the bolts securely. 

6. If equipped, install the tailgate liner onto the 
tailgate. 
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TAILGATE 

REMOVAL 
1. Open the tailgate (4). 

2. Disconnect the tailgate check cables (3) from the 
cable bolts (2) locate below each tailgate striker (1) 
(Refer to 23 - BODYITAILGATE/CHECK CABLE -
REMOVAL). 

3. Partially close the tailgate so that the notch in the 
right side tailgate pivot aligns with the flats on the 
right side tailgate hinge. 

4. Lift the tailgate upward and disconnect the tailgate 
pivot from the right side tailgate hinge. 

S. Carefully slide the tailgate to the right and discon
nect it from the left side tailgate hinge and remove 
the tailgate. 

6. If required, remove the bushing (5) from each tail
gate hinge. 

INSTALLATION 
1. If removed, install the bushing (5) onto each tail

gate hinge. 

2. Position the tailgate (4) onto the left side tailgate 
hinge. 

3. Partially close the tailgate so that the notch in the 
right side tailgate pivot aligns with the flats on the 
right side tailgate hinge. 

4. Lower the tailgate onto the right side tailgate hinge. 

S. Connect the tailgate check cables (3) to the cable 
bolts (2) located below each tailgate striker (1) 
(Refer to 23 - BODYITAILGATEICHECK CABLE -
INSTALLATION). 



23 - 28 DOOR - FRONT -------------------- DR 

DOOR-FRONT 
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DOOR 

REMOVAL 
1. Disconnect and isolate the negative battery cable. 

2. Disconnect the door wire harness connector (5) 
from the body wire harness (7). 

3. Using a grease pencil or equivalent, mark the loca-
tion of the door hinges (2 and 6) on the door (4). 

NOTE: The epoxY bonded washers do not need to 
be separated from the hinges. If the washers are 
removed, the door may need to be re:-adjusted. 

4. Support the door with a suitable lifting device and 
remove the two nuts (1) and two bolts (8) that 
secure the door "to the hinges. 

5. Carefully remove the door from the hinges. 

6. If required, remove the two studs (3) from the door. 

INSTALLATION 
1. If removed, install the two studs (3) into the door 

(4). 

2. Carefully position the door onto ttie hinges (2 and 
6) and support the ::,door with a suitable lifting 
device. 

NOTE: If the epoxy bonded washers are separated 
from the hinges, the door may need to be 
adjusted. 

3. If removed, install the epoxy bonded washers. 

4. Loose,Ly install the two nuts (1) and the two bolts 
(8) that secure the door to the hinges. 

5. Align the door to the hinges using the reference 
marks made during the removal procedure and 
tighten the nuts and bolts to 28 N·m (21 ft. Ibs.). 

6. Connect the door wire harness (5) to the body wire harness (7). 

7. Reconnect the negative battery cable. 

8. If necessary, adjust the door (Refer to 23 - BODY/DOOR-FRONT - ADJUSTMENTS). 

ADJUSTMENTS 

8Qd29n4 

SOd29774 

NOTE: For quad cab vehicles, it is recommended that you adjust the rear door before adjusting the front 
door. (Refer to 23 - BODY/DOORS - REAR/DOOR - ADJUSTMENTS) 
• Door adjustment measurements should be taken from stationary or welded body panels like the roof, 

rocker or quarter panels. 
• During adjustment procedures, it is recommended that all the hinge fasteners be loosened except for the 

upper most fasteners. Adjustments can be made using the upper bolts to hold the door with final torque 
of the fasteners occurring after correct door positioning is achieved. 

• A suitable body sealant should be used when removing or moving the hinges. 
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FORE/AFT 

NOTE: Fore/aft (lateral) door adjustment Is done 
by loosening the hinge to the hinge pillar fasten .. 
ers one hinge at a time and moving the door to 
the correct position. 

1. Support the door with a suitable lifting device. 

2. Loosen the upper (4) and lower (3) hinge to hinge 
pillar fasteners. (Refer to 23 - BODY/DOOR -
FRONT/HINGE - REMOVAL) 

3. Adjust the door to the correct position. (Refer to 23 
- BODY/BODY STRUCTURE/GAP AND FLUSH -
SPECIFICATIONS) 

4. Tighten the upper hinge bolt (1) to hinge pillar to 28 
N·m (21 ft. Ibs.). 

5. Tighten the lower hinge bolt (2) to hinge pillar to 28 
N·m (21 ft. Ibs.). 

6. Tighten the remaining hinge to hinge pillar bolts (3) 
and (4) to 28 N·m (21 ft. Ibs.). 

UP/DOWN 

NOTE: Up/down door adjustment is done by loos
ening either the hinge to the hinge pillar fasteners 
or the hinge to door fasteners and moving the 
door to the correct position. 

NOTE: When adjustment of the door requires the 
loosening of the door to hinge fasteners, it will be 
necessary to separate the epoxy bonded washers 
with a chisel or other suitable tool. 

NOTE: When the up/down adjustments are done 
correctly, the top of the door is positioned over 
flush to the roof. (Refer to 23 - BODY/BODY 
STRUCTURE/GAP AND FLUSH - SPECIFICATIONS) 

1. Support the door with a suitable lifting device. 

2. Loosen the latch striker bolts (3). (Refer to 23 -
BODY/DOOR FRONT/LATCH STRIKER 
REMOVAL) 

814276a9 
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3. If necessary, Loosen the hinge to door fasteners 
(1) and (8). (Refer to 23 - BODY/DOOR - FRONT/ 
DOOR - REMOVAL) 

4. If necessary, loosen the hinge to hinge pillar fasten
ers (3) and (4). (Refer to 23 - BODY/DOOR -
FRONT/HINGE - REMOVAL) 

5. Adjust the door to the correct position. (Refer to 23 
- BODY/BODY STRUCTURElGAP AND FLUSH -
SPECIFICATIONS) 

6. Tighten the door to hinges fasteners to 28 N·m (21 
ft. Ibs.). 

80d29774 

eOd29774 



23 - 32 DOOR - FRONT -------------------- DR 

7. TIghten the upper hinge bolt (1) to hinge pillar to 28 
N·m (21 ft. Ibs.). 

8. Tighten the lower hinge bolt (2) to hinge pillar to 28 
N·m (21 ft. Ibs.). 

9. Tighten the remaining hinge to hinge pillar bolts (3) 
and (4) to 28 N·m (21 ft. Ibs.). 

10. Tighten the latch striker bolts. (Refer to 23 -
BODY/DOOR - FRONT/LATCH STRIKER -
INSTALLATION) 

814276a9 



IN/OUT 

NOTE: In/out door adjustment is done by loosen
ing the hinge to door fasteners one hinge at a time 
and moving the door to the correct position. 

NOTE: When adjustment of the door requires the 
loosening of the door to hinge fasteners, it will be 
necessary to separate the epoxy bonded washers 
with a chisel or other suitable tool. 

1. Support the door with a suitable lifting device. 

2. Loosen the latch striker bolts (3). (Refer to 23 -
BODY/DOOR FRONT/LATCH STRIKER 
REMOVAL) 

3. Loosen the hinge to door fasteners. (Refer to 23 -
BODY/DOOR - FRONT/DOOR - REMOVAL) 

4. Adjust the door to the correct position. (Refer to 23 
- BODY/BODY STRUCTURE/GAP AND FLUSH -
SPEClFICATIONS) 

5. TIghten the door to hinges fasteners to 28 N·m (21 
ft. Ibs.). 

6. Tighten the latch striker bolts (3). (Refer to 23 -
BODY/DOOR FRONT/LATCH STRIKER 
INSTALLATION) 

81427689 

BOd29774 

8142768.9 
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DOOR GLASS 

REMOVAL 
1. Remove the inner belt molding (Refer to 23 -

BODYIWEATHERSTRIP/SEALS/FRONT DOOR 
INNER BELT WEATHERSTRIP - REMOVAL). 

2. Remove the waterdam (Refer to 23 - BODY/DOOR 
- FRONTIWATERDAM - REMOVAL). 

3. Reinstall the manual window crank or reconnect 
the electric window switch to the door wire harness 
(depending on application) and raise the door glass 
to the position shown. 

4. Remove the two nuts (1) that secure the door glass 
to the window regulator (2) through the two sight 
windows (3 and 4) and disengage the door glass 
from the regulator. 

5. Remove the two bolts (2 and 3) that secure the 
front glass run channel (1) to the door (5) and 
remove the run channel through the door panel 
opening (4). 

6. Disengage the door glass from the window regula
tor and lower the glass into the door. 

7. Carefully rotate the door glass within the door and 
remove the glass from the window opening. 
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INSTALLATION 
1. Carefully lower the door glass into the door (5) 

through the window opening. 

2. Rotate the door glass into position and engage it to 
the window regulator. 

3. Position the front glass run channel (1) into the 
door through the door panel opening (4). 

4. Engage the two bolts (2 and 3) that secure the 
front glass run channel to the door. Tighten the 
bolts to 10 N·m (89 in. Ibs.). 

5. Install the two nuts (1) that secure the door glass 
to the window regulator (2) through the two sight 
windows (3 and 4). lighten the nuts to 10 N·m (89 
in. Ibs.). 

6. Lower the door glass into the door and remove the 
manual window crank or disconnect the electric 
window switch from the door wire harness 
(depending on application). 

7. Install the waterdam (Refer to 23 - BODY/DOOR -
FRONTIWATERDAM - INSTALLATION). 

8. Install the inner belt molding (Refer to 23 - BODY/ 
WEATHERSTRIP/SEALS/FRONT DOOR INNER 
BELT WEATHERSTRIP - INSTALLATION). 
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EXTERIOR HANDLE 

REMOVAL 
1. Disconnect and isolate the negative battery cable. 

2. Remove the door glass (Refer to 23 - BODY/ 
DOOR - FRONT/DOOR GLASS - REMOVAL). 

3. If equipped, disconnect the exterior handle wire 
lead (7) from the door wire harness connector (3). 

4. Disconnect the actuator rods (6 and 8) for the door 
latch (5) from the exterior handle (1). 

5. Remove the two nuts (2) that secure the exterior 
handle to the door (4) and remove the handle. 

INSTALLATION 
1. Position the exterior handle (1) into the door (4). 

2. Install the two nuts (2) that secure the exterior han
dle to the door. Tighten the nuts to 10 N·m (89 in. 
lbs.). 

3. Connect the actuator rods (6 and 8) for the door 
latch (5) to the exterior handle. 

4. If equipped, connect the exterior' handle wire lead 
(7) to the door wire harness connector (3). 

5. Install the door glass (Refer to 23 - BODY/DOOR -
FRONT/DOOR GLASS - INSTALLATION). 

6. Reconnect the- negative battery cable. 



GLASS RUN CHANNEL 

REMOVAL 

FRONT-ALL MODELS 
1. Raise the window glass to the full up position and 

remove the window regulator (Refer to 23 - BODY/ 
DOOR FRONTIWINDOW REGULATOR 
REMOVAL). 

2. Loosen the two bolts (2 and 3) that secure the front 
glass run channel (1) to the door (5). 

3. Slide the front glass run channel upward and dis
engage it from the door. 

4. Remove the front glass run channel from the door 
through the door panel opening (4). 

5. If required, remove the weatherstrip from the front 
glass run channel. 

REAR-QUAD CAB 
1. Raise the window glass to the full up position and 

remove the window regulator (Refer to 23 - BODY/ 
DOOR FRONTIWINDOW REGULATOR 
REMOVAL). 

2. Remove the lower bolt (1) that secures the rear 
glass run channel (3) to the door. 

3. Loosen the upper bolt (4) that secures the rear 
glass run channel to the door. 

4. Slide the rear glass run channel upward and disen
gage the upper screw from the door. 

5. Remove the rear glass run channel from the door 
through the door panel opening (2). 

6. If required, remove the weatherstrip from the rear 
glass run channel. . 



23 - 38 DOOR - FRONT -------------------- DR 

REAR-STANDARD CAB 
1. Raise the window glass to the full up position and 

remove the window regulator (Refer to 23 - BODY / 
DOOR FRONTIWINDOW REGULATOR 
REMOVAL). 

2. Remove the two bolts (1) that secure the rear glass 
run channel (2) to the door. 

3. Remove the rear glass run channel from the door 
through the door panel opening (3). 

4. If required, remove the weatherstrip from the rear 
glass run channel. 

INSTALLATION 

FRONT-ALL MODELS 
1. If removed, install the weatherstrip onto the front 

glass run channel (1). 

2. Position the front glass run channel into the door 
(5) through the door panel opening (4). 

3. Engage the two bolts (2 and 3) that secure the 
front glass run channel to the door. Tighten the 
bolts to 10 N·m (89 in. Ibs.). 

4. Install the window regulator and verify correct win
dow operation (Refer to 23 - BODY/DOOR -
FRONTIWINDOW REGULATOR - INSTALLATION). 



DR -------------------- DOOR .. FRONT 23 .. 39 

REAR-QUAD CAB 
1. If removed, install the weatherstrip onto the rear 

glass run channel (3). 

2. Position the rear glass run channel into the door 
through the door panel opening {2}. 

3. Engage the upper bolt (4) that secures the rear 
glass run channel to the door. 

4. Install the lower bolt (1) that secures the rear glass 
run channel to the door. lighten both the upper 
and lower bolts to 10 N·m (89 in. Ibs.). 

5. Install the window regulator and verify correct win
dow operation (Refer to 23 - BODY/DOOR -
FRONTIWINDOW REGULATOR - INSTALLATION). 

REAR-STANDARD CAB 
1. If removed I install the weatherstrip onto the rear 

glass run channel (2). 

2. Position the rear glass run channel into the door 
through the door panel opening (3). 

3. Install the two bolts (1) that secure the rear glass 
run channel to the door. Tighten the bolts to 10 
N·m (89 in. Ibs.). 

4. Install the window regulator and verify correct win
dow operation (Refer to 23 - BODY/DOOR -
FRONTIWrNDOW REGULATOR - INSTALLATION). 
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HINGE 

REMOVAL 
1. Remove the door. (Refer to 23 - BODY/DOOR -

FRONT/DOOR - REMOVAL) 

2. Using a grease pencil or equivalent, mark the 
hinge location and remove the bolts (3) and (4). 

INSTALLATION 

NOTE: A suitable body sealant should be used 
when removing or moving the hinges. 

1. Install the hinges and bolts. 

2. Tighten the upper hinge bolt (1) to hinge pillar to 28 
N·m (21 ft. Ibs.). 

3. Tighten the lower hinge bolt (2) to hinge pillar to 28 
N·m (21 ft. tbs.). 

4. Tighten the remaining hinge to hinge pillar bolts (3) 
and (4) to 28 N·m (21 ft. Ibs.). 

5. Install the door. (Refer to 23 - BODY/DOOR -
FRONT/DOOR - INSTALLATION) 
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INTERIOR HANDLE ACTUATOR 

REMOVAL 
1. Remove the door trim panel (Refer to 23 " BODY/ 

DOOR - FRONTrrRIM PANEL - REMOVAL). 

2. Position the waterdam out of the way and discon
nect the actuator rod (3) from interior door handle 
actuator (5) and the door latch (2)1 if necessary. 

3. Remove the two nuts (4) that secure the interior 
door handle actuator to the door (1) and remove 
the actuator. 

INSTALLATION 
1. Position the interior door handle actuator (5) onto 

the door (1). 

2. Jnstall the two nuts (4) that secure the interior door 
handle actuator to the door. Tighten the nuts to 10 
N·m (89 in. Ibs.). ' 

3. Connect the actuator rod (3) to the interi,or door 
handle actuator and the door latch (2)1 if removed. 

4. Reposition the waterdam and install the door trim 
panel (Refer to 23 - BODY/DOOR - FRONTtrRIM 
PANEL - INSTALLATION). 
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LATCH 

REMOVAL 
1. Raise the window to the full up position and 

remove the door trim panel (Refer to 23 - BODY/ 
DOOR - FRONTITRIM PANEL - REMOVAL). 

2. Position the waterdam out of the way and discon
nect the actuator rod (3) from the door latch (2) 
and the interior door handle actuator (5) and 
remove the rod. 

3. Disconnect the door wire harness connector (2) 
from the door latch (3). 

4. Remove the three bolts (4) that secure the door 
latch to the door (1) and remove the latch. 
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INSTALLATION 
1. Position the door latch (3) into the door (1). 

2. Install the three bolts (4) that secure the door latch 
to the door. Tighten the bolts to 10 N·m (89 in. 
Ibs.). 

3. Connect the door wire harness connector (2) to the 
door latch. 

4. Connect the actuator rod (3) to the door latch (2) 
and the interior door handle actuator (5). 

5. Reposition the waterdam to the door (1) and install 
the door trim panel (Refer to 23 - BODY/DOOR -
FRONTffRIM PANEL - INSTALLATION). 

6. If necessary, adjust the latch (Refer to 23 - BODY/ 
DOOR - FRONT/LATCH - ADJUSTMENTS). 
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ADJUSTMENTS 
1. Locate the access hole in the door to adjust the 

door latch (1) and remove the mylar tape (2). 

2. Loosen latch adjusting screw (3) threw access slot 
in door shut face (1/2 to 1 full turn). 

3. Operate the door handles several times to reduce 
any possible linkage binding and tighten the adjust
ment screw to 3 N·m (30 in. Ibs.). 

4. Operate the door handles again to verify proper 
operation and reinstall the mylar tape. 
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LATCH STRIKER 

REMOVAL 
1. Using a grease pencil or equivalent, mark the loca

tion of the door latch striker (1) on the B-pillar (2). 

2. Remove the two bolts (3) that secure the door latch 
striker to the B-pillar and remove the striker. 

INSTALLATION 
1. Position the door latch striker (1) onto the B-pillar 

(2) and loosely install the two bolts (3). 

2. Align the door latch striker to the B-pillar using the 
reference marks made during the removal proce
dure and tighten the bolts to 28 N·m (21 ft. Ibs.). 

3. If necessary, adjust the door latch striker (Refer to 
23 - BODY/DOOR - FRONT/LATCH STRIKER -
ADJUSTMENTS). 

61427689 
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ADJUS-rMENTS 
1. Using a grease pencil or equivalent, mark the loca

tion of the door latch striker (1) on the B-pillar (2) 
to aid in adjustment. 

2. Loosen the two bolts (3) that secure the door latch 
striker to the B-pillar. 

3. To adjust the rear gap and flush measurement, 
change the position of the door latch striker and 
then tighten the two bolts to 28 N·m (21 ft. Ibs.) 
(Refer to 23 - BODY/BODY STRUCTURE/GAP 
AND FLUSH - SPECIFICATIONS). 

4. Verity correct door and latch position. 

814276a9 
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LOCK CYLINDER 

REMOVAL 
1. Remove the exterior door handle (1) (Refer to 23 -

BODY/DOOR - FRONT/EXTERIOR HANDLE -
REMOVAL). 

2. Remove the clip (3) that secures the lock cylinder 
lever (5) and the electric lock switch (4), if 
equipped, to the door lock cylinder (6). 

3. Remove the screw (2) that secures the door lock 
cylinder to the exterior handle and remove the lock 
cylinder. 

INSTALLATION 
1. Position the door lock cylinder (6) into the exterior 

door handle (1). 

2. Install the screw (2) that secures the door lock cyl
inder to the exterior door handle. Tighten the screw 
securely. 

3. Install the electric lock switch (4), if equipped, and 
the lock cylinder lever (5) to the door lock cylinder. 

4. Install the clip (3) that secures the lock cylinder 
lever and the electric lock switch, if equipped, to 
the door lock cylinder. 

5. Install the exterior door handle (Refer to 23 -
BODY/DOOR - FRONT/EXTERIOR HANDLE -
INSTALLATION). 
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TRIM PANEL 

REMOVAL 
1. Remove the screw (1) that secures the interior 

door handle (2) to the interior door handle actuator 
(3). 

2. Remove the interior door handle from the interior 
door handle actuator. 

3. If equipped, remove the manual window crank (1) 
using a window crank removal tool (2). 

4. Remove the two screws (2) that secure the door 
trim panel (3) to the two screw inserts (1). 

5. Remove the two screws (4) that secure the door 
trim panel to the bottom of the door. 

CAUTION: The door trim panel is attached to the 
door by molded plastic retaining clips that are 
integral to the door trim panel. Do not pull the 
door trim panel directly off of the door or damage 
to the trim panel and/or the power switch assem
bly will occur. 

6. Lift the door trim panel straight upward to discon
nect the molded plastic retaining clips (5) from the 
door. 

7. If equipped, disconnect the door wire harness from 
the power door switch assembly and remove the 
door trim panel. 

80ad2f28 
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INSTALLATION 
1. If equipped, connect the door wire harness to the 

power door switch assembly. 

CAUTION: The door trim panel is attached to the 
door by molded plastic retaining clips that are 
integral to the door trim panel. Do not force the 
door trim panel onto the door or damage to the 
trim panel and/or the power switch assembly will 
occur. 

2. Position the door trim panel (3) and align the 
molded plastic retaining clips (5) to the door. 

3. Push the door trim panel straight downward until all 
of the retaining clips are fully engaged to the door. 

4. Install the two screws (2) that secure the door trim 
panel to the two screw inserts (1). 

5. Install the two screws (4) that secure the door trim 
panel to the bottom of the door. 

6. If equipped, install the manual window crank. 

7. Position the interior door handle (2) onto the inte
rior door handle actuator (3). 

8. Install the screw (1) that secures the interior door 
handle to the interior door handle actuator. Tighten 
the screw securely. 



WATERDAM 

REMOVAL 
1. Remove the interior door handle actuator (Refer to 

23 - BODY/DOOR - FRONT/INTERIOR HANDLE 
ACTUATOR - REMOVAL). 

2. Remove the speaker (Refer to 8 - ELECTRICAU 
AUDIO/SPEAKER - REMOVAL). 

CAUTION: Do not allow the waterdam adhesive to 
become contaminated with dirt or other foreign 
substances. If the waterdam becomes contami
nated or damaged, replace it. 

3. Carefully remove the waterdam (1) from around the 
perimeter of the door (2). 

4. Separate the waterdam from the interior handle 
actuator rod and the door wire harness (if 
equipped) and remove the waterdam. 

INSTALLATION 

CAUTION: Do not allow the waterdam or adhesive 
to become contaminated with dirt or other foreign 
substances. If the waterdam becomes contami
nated or damaged, replace it. 

NOTE: Be sure that the waterdam is fully sealed 
around the perimeter of the door. 

1. Position the interior handle actuator rod and the 
wire harness (if equipped) through the holes in the 
waterdam (1) and install the waterdam to the door 
(2). 

2. Install the speaker (Refer to 8 - ELECTRICAUAU
DI~/SPEAKER - INSTALLATION) 

3. Install the interior door handle actuator (Refer to 23 
- BODY/DOOR - FRONT/INTERIOR HANDLE 
ACTUATOR - INSTALLATION). 

81428881 

81428881 
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WINDOW REGllLATOR - POWER 

REMOVAL 
1. Remove the inner belt molding (Refer to 23 -

BODYIWEATHERSTRIP/SEALS/FRONT DOOR 
INNER BELT WEATHERSTRIP - REMOVAL). 

2. Remove the waterdam (Refer to 23 - BODY/DOOR 
- FRONTIWATERDAM - REMOVAL). 

3. Remove the electric window switch from the door 
trim panel and connect it to the door wire harness 
(Refer to 8 - ELECTRICAUPOWER WINDOWSI 
POWER WINDOW SWITCH - REMOVAL). 

4. Raise the door glass to the position shown. 

5. Remove the two nuts (1) that secure the door glass 
to the window regulator (2) through the two sight 
windows (3 and 4) and disengage the door gJass 
from the regulator. 

6. Position the door glass to the full up position and 
secure the glass using a wooden wedge or an 
equivalent. 

7. Lower the window regulator (4) and remove the 
two nuts (3) that secure the regulator stabilizer (1) 
to the door (2). 

8. Remove the bolt (5) that secures the window reg
ulator to the door and loosen the other two regula
tor bolts (7). 

9. Slide the window regulator upward and disengage 
the two regulator bolts from the door. 

10. Remove the window regulator through the open
ing in the door and disconnect the door wire har
ness (6). 

8Od63138 
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INSTALLATION 
1. Connect the door wire harness (6) to the window 

regulator (4) and install the regulator through the 
opening in the door (2). 

2. Engage the two regulator bolts (7) to the door. 

3. Instan the bolt (5) that secure the window.regulator 
to the door and. tighten all three regulator bolts to 
10 N·m (89 ~n. Ibs.). 

4. Position the regulator stabilizer (1) into the door 
and install the two nuts (3). Tighten the nuts to 10 
N·m (89 in. Ibs.). . 

5. Raise the window regulator (2) to the position 
shown. 

6. Support the window glass and' remove the wooden 
wedge or equivalent. 

7. Position the window glass to the window regulator 
and install the two nuts (1) thought the two sight 
windows (3 and 4). Tighten th$ nuts to 10 N·m (89 
in. Jbs.). 

8. Disconnect the electric window switch from the 
door wire harness and reinstall the switch onto, the 
door trim panel (Refer to 8 - ELECTRICAUPOWER 
WINDOWS/POWER WINDOW SWiTCH - INSTAL
LATION). 

9. Instan the waterdam (Refer to 23 - BODY/DOOR -
FRONTIWATERDAM - INSTALLATi~N~. 

10. Install the inner belt molding (Refer 'to 23 - BODY! 
WEATHERSTRIP/SEALS/FRONT DOOR INNER 
BELT WEATHERSTRIP - INSTALLATION). 

8Od63138 
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WINDOW REGULATOR - MANUAL 

REMOVAL 
1. Remove the inner belt molding (Refer to 23 • 

BODY /WEATHERSTRIP/SEALS/FRONT DOOR 
INNER BELT WEATHERSTRIP ~ REMOVAL). 

2. Remove the waterdam (Refer to 23 ~ BODY/DOOR 
- FRONTIWATERDAM - REMOVAL). 

3. Reinstall the manual window crank and raise the 
door glass to the position shown. 

4. Remove the two nuts (1) that secure the door glass 
to the window regulator (2) through the two sight 
windows (3 and 4) and disengage the door glass 
from the regulator. 

5. Position the door glass to the full up position and 
secure the glass using a wooden wedge or an 
equivalent. 

6. Lower the window regulator (4) and remove the 
two nuts (3) that secure the regulator stabilizer (1) 
to the door (2). 

7. Remove the two bolts (5) that secure the window 
regulator to the door and loosen the other two reg
ulator bolts (6). 

8. Slide the window regulator upward and disengage 
the two regulator bolts from the door. 

9. Remove the window regulator through the opening 
in the door. 
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INSTALLA1-ION 
1. Install the window regulator (4) through the opening 

in the door (2). 

2. Engage the two regulator bolts (6) to the door. 

3. Install the two bolt (5) that secure the window reg
ulator to the door and tighten all four regulator bolts 
to 10 N·m (89 in. Ibs.). 

4. Position the regulator stabilizer (1) into the door 
and install the two nuts (3). Tighten the nuts to 10 
N·m (89 in. Ibs.). 

5. Raise the window regulator (2) to the position 
shown and remove the manual window crank. 

6. Support the window glass and remove the wooden 
wedge or equivalent. 

7. Position the window glass to the window regulator 
and install the two nuts (1) thought the two sight 
windows (3 and 4). Tighten the nuts to 10 N·m (89 
in. Ibs.). 

8. Install the waterdam (Refer to 23 - BODY/DOOR -
FRONTIWATERDAM - INSTALLATION). 

9. Install the inner belt molding (Refer to 23 - BODY / . 
WEATHERSTRIP/SEALS/FRONT DOOR INNER 
BELT WEATHERSTRIP - INSTALLATION). 
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SIDE VIEW MIRROR FLAG 

REMOVAL 
1. Remove the door trim panel (4) (Refer to 23 • 

BODY/DOOR - FRONTITRIM PANEL - REMOVAL). 

CAUTION: Do not use a drill to remove the heat 
stakes. The remaining portions of the heat stake 
studs are needed for installation purposes. Failure 
to follow this caution may require door trim panel 
replacement. 

2. Remove the heat stakes (3) using a razor knife or 
equivalent. 

3. Release the tabs (2) and remove the mirror flag (1) 
from the door trim panel. 

INSTALLATION 

NOTE: Clean any excess heat stake material off of 
the heat stake studs to aid in mirror flag installa
tion. 

1. Install the mirror flag (1) over the tabs (2) and 
install the screws (3) into the heat stake studs. 

2. Install the door trim panel (4) (Refer to 23 - BODY/ 
DOOR - FRONTITRIM PANEL - INSTALLATION) 
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DOORS· REAR 
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DOOR 

REMOVAL 
1. Disconnect and isolate the negative battery cable. 

2. Disconnect the door wire harness connector (5) 
from the body wire harness (8). 

3. Using a grease pencil or equivalent, mark the loca-
tion of the door hinges (2 and 7) on the door (4). 

NOTE: The epoxy bonded washers do not need to 
be separated from the hinges. If the washers are 
removed, the door may need to be re-adjusted. 

4. Support the door with a suitable fifting device and 
remove the two nuts (1) and two bolts (9) that 
secure the door to the hinges. 

5. Carefully remove the door from the hinges. 

6. If required, remove the two studs (3 and 6) from 
the door. 

INSTALLATION 
1. If removed, install the two studs (3 and 6) into the 

door (4). 

2. Carefully position the door onto the hinges (2 and 
7) and support the door with a suitable lifting 
device. 

NOTE: If the epoxy bonded washers are separated 
from the hinges, the door may need to be 
adjusted. 

3. If removed, install the epoxy bonded washers. 

4. Loosely install the two nuts (1) and the two bolts 
(9) that secure the door to the hinges. 

5. Align the door to the hinges using the reference 
marks made during the removal procedure and 
tighten the nuts and bolts to 28 N'm (21 ft. Ibs.). 

6. Connect the door wire harness (5) to the body wire 
harness (8). 

7. Reconnect the negative battery cable. 

8. If necessary, adjust the door (Refer to 23 - BODY/ 
DOORS - REAR/DOOR - ADJUSTMENTS). 
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ADJUSTMENTS 

NOTE: For quad cab vehicles, it is recommended that you adjust the rear door before adjusting the front 
door . 
• Door adjustment measurements should be taken from stationary or welded body panels like the roof, 

rocker or quarter panels. 
• During adjustment procedures, it is recommended that all the hinge fasteners be loosened except for the 

upper most fasteners. Adjustments can be made using the upper fasteners to hold the door with final 
torque of the fasteners occurring after correct door positioning is achieved. 

FORE/AFT 

NOTE: Fore/aft (lateral) door adjustment is done 
by loosening the hinge to the hinge pillar fasten
ers one hinge at a time and moving the door to 
the correct position. 

1. Support the door with a suitable lifting device. 

2. Loosen the hinge to hinge pillar fasteners (5) and 
(6). (Refer to 23 - BODY/DOORS - REAR/HINGE -
REMOVAL) 

3. Adjust the door to the correct position. (Refer to 23 
- BODY/BODY STRUCTURE/GAP AND FLUSH -
SPECI FICATIONS) 

4. Tighten the upper hinge bolt (2) to 28 N·m (21 ft. 
Ibs.). 

5. Tighten the upper hinge bolt (1) to 28 N·m (21 ft. 
Ibs.). 

6. Tighten the upper hinge bolt (3) to 28 N·m (21 ft. 
Ibs.). 

7. Tighten the lower hinge bolt (4) to 28 N·m (21 ft. Ibs.). 

614734b4 

8. Tighten the remaining hinge pillar fasteners to 28 N·m (21 ft. Ibs.). (Refer to 23 - BODY/DOORS - REAR/HINGE 
- INSTALLATION) 

NOTE: Use a suitable body sealer on the hinge to body mating surfaces. 

UP/DOWN 

NOTE: Up/down door adjustment is done by loos
ening either the hinge to the hinge pillar fasteners 
or the hinge to door fasteners and moving the 
door to the correct position. 

NOTE: When adjustment of the door requires the 
loosening of the door to hinge fasteners, it will be 
necessary to separate the epoxy bonded washers 
with a chisel or other suitable tool. 

NOTE: When the up/down adjustments are done 
correctly, the top of the door is positioned over 
flush to the roof. (Refer to 23 - BODY/BODY 
STRUCTURE/GAP AND FLUSH - SPECIFICATIONS) 

1. Support the door with a suitable lifting device. 
8142b56c 
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2. Remove the latch striker (1). (Refer to 23 - BODY/DOORS - REAR/LATCH STRIKER - REMOVAL) 

3. If necessary, loosen the hinge to hinge pillar fasten
ers (Refer to 23 - BODY/DOORS - REAR/HINGE -
REMOVAL) 

4. If necessary. loosen the hinge to door fasteners. 
(Refer to 23 - BODY/DOORS - REAR/DOOR -
REMOVAL) 

5. Adjust the door to the correct position. (Refer to 23 
- BODY/BODY STRUCTURE/GAP AND FLUSH -
SPECIFICATIONS) 

814734b4 
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6. If necessary, tighten the hinge to pillar bolts. 

a. Tighten the upper hinge bolt (2) to 28 N·m (21 
ft. Ibs.). 

b. Tighten the upper hinge bolt (1) to 28 N·m (21 
ft. Ibs.). 

c. Tighten the upper hinge bolt (3) to 28 N·m (21 
ft. Ibs.). 

d. Tighten the lower hinge bolt (4) to 28 N·m (21 
ft. Ibs.). 

e. Tighten the remaining hinge pillar fasteners to 
28 N·m (21 ft. Ibs.). (Refer to 23 - BODY/ 
DOORS - REAR/HINGE - INSTALLATION) 

7. Tighten the door to hinge fasteners (1 and 9) to 28 
N·m (21 ft. Ibs.). (Refer to 23 - BODY/DOORS -
REAR/HINGE - INSTALLATION) 

814734b4 
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8. Install the latch striker. (Refer to 23 - BODYI 
DOORS - REAR/LATCH STRIKER - INSTALLA
TION) 

IN/OUT 

NOTE: Inlout door adjustment is done by loosen
ing the hinge to door fasteners one hinge at a time 
and moving the door to the correCt position. 

NOTE: When adjustment of the door requires the 
loosening of the door to hinge fasteners, it will be 
necessary to separate the epoxy bonded washers 
with a chisel or other suitable tool. 

1. Support the door with a suitable lifting device. 
2. Remove the latch striker. (Refer to 23 - BODY I 

DOORS - REAR/LATCH STRIKER - REMOVAL) 

8142b56c 

8142b56c 
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3. Loosen the hinge to door fasteners (1) and (9). 
(Refer to 23 - BODY/DOORS - REAR/DOOR -
REMOVAL) 

4. Adjust the front of the door to the correct position. 
(Refer to 23 - BODY/BODY STRUCTURE/GAP 
AND FLUSH - SPECIFICATIONS) 

5. lighten the door to hinges fasteners to 28 N·m (21 
ft. Ibs.). 

6. Install the latch striker. (Refer to 23 - BODY/ 
DOORS - REAR/LATCH STRIKER - INSTALLA
TION) 

8142b56c 
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DOOR GLASS 

REMOVAL 

NOTE: Quad Cab model shown, Mega Cab models 
are similar. 

1. Remove the inner belt molding (Refer to 23 -
BODYIWEATHERSTRIP/SEALS/REAR DOOR 
INNER BELT MOLDING - REMOVAL). 

2. Remove the waterdam (Refer to 23 - BODY/ 
DOORS - REARIWATERDAM - REMOVAL). 

3. Install the manual window crank or reconnect the 
electric window switch to the door wire harness 
(depending on application) and raise the door glass 
to the position shown. 

4. Remove the two nuts (1) that secure the door glass 
(2) to the window regulator (3) through the speaker 
opening (5) and the sight window (4) and disen
gage the door glass from the regulator. 

5. Remove the two bolts (1) that secure the front 
glass run channel {2} to the door and remove the 
run channel through the door panel opening. 

6. Disengage the door glass from the window regula
tor and lower the glass into the door. 

7. Carefully rotate the door glass within the door and 
remove the glass from the window opening. 

a1429b7c 

SOd2e8fd 
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INSTALLATION 
1. Carefully lower the door glass into the door through 

the window opening. 

2. Rotate the door glass into position and engage it to 
the window regulator. 

3. Position the front glass run channel (1) into the 
door through the door panel opening. 

4. Install the two bolts (1) that secure the front glass 
run channel to the door. Tighten the bolts to 10 
N·m (89 in. Ibs.). 

NOTE: Quad Cab model shown, Mega Cab models 
are similar. 

5. Install the two nuts (1) that secure the door glass 
(2) to the window regulator (3) through the sight 
window (4) and the speaker opening (5). Tighten 
the nuts to 10 N·m (89 in. Ibs.). 

6. Lower the door glass into the door and remove the 
manual window crank or disconnect the electric 
window switch from the door wire harness 
(depending on application). 

7. Install the waterdam (Refer to 23 - BODY/DOORS 
- REARIWATERDAM - INSTALLATION). 

8. Install the inner belt molding (Refer to 23 - BODY/ 
WEATHERSTRIP/SEALS/REAR DOOR INNER 
BELT MOLDING - INSTALLATION). 

BOd2e8fd 
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EXTERIOR HANDLE 

REMOVAL 
1. Remove the front glass run channel (Refer to 23 -

BODY/DOORS - REAR/GLASS RUN CHANNEL -
REMOVAL). 

2. Disconnect the actuator rod (1) from the exterior 
door handle (2). 

3. Remove the two nuts (3) that secure the exterior 
door handle to the door and remove the handle. 

INSTALLATION 
1. Position the exterior handle (2) into the door. 

2. Install the two nuts (3) that secure the exterior han
dle to the door. Tighten the nuts to 10 N·m (89 in. 
Ibs.). 

3. Connect the actuator rod (1) to the exterior handle. 

4. Install the front glass run channel (Refer to 23 -
BODY/DOORS - REAR/GLASS RUN CHANNEL -
INSTALLATION). 

8Od2e66a 
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GLASS RUN CHANNEL 

REMOVAL 

FRONT 
1. Raise the window glass to the full up position and 

remove the window regulator (Refer to 23 - BODY / 
DOORS REARIWINDOW REGULATOR 
REMOVAL). 

2. Remove the two bolts (1) that secure the front 
glass run channel (2) to the door and remove the 
run channel through the door panel opening. 

3. If required, remove the weatherstrip from the front 
glass run channel. 

Mega Cab Models 
1. Raise the window glass to the full up position and 

remove the window regulator (Refer to 23 - BODYI 
DOORS REARIWINDOW REGULATOR 
REMOVAL). 

2. Remove the two bolts (1 & 3) that secure the front 
glass run channel (2) to the door and remove the 
run channel through the door panel opening. 

3. If required, remove the weatherstrip from the front 
glass run channel. 

80d2e8fd 
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REAR 
1. Raise the window glass to the full up position and 

remove the window regulator (Refer to 23 - BODYI 
DOORS REARIWINDOW REGULATOR 
REMOVAL). 

2. Remove the two bolts (2) that secure the rear glass 
run channel (1) to the door and remove the run 
channel through the door panel opening. 

3. If required, remove the weatherstrip from the rear 
glass run channel. 

INSTALLATION 

FRONT 
1. If removed, install the weatherstrip onto the front 

glass run channel (2). 

2. Position the front glass run channel into the door 
through the door panel opening. 

3. Install the two bolts (1) that secure the front glass 
run channel to the door. Tighten the bolts to 10 
N·m (89 in. Ibs.). 

4. Install the window regulator and verity correct win
dow operation (Refer to 23 - BODY IDOORS -
REARJWINDOW REGULATOR - INSTALLATION). 

80d2eSfd 
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Mega Cab Models 

1. If removed, install the weatherstrip onto the front 
glass run channel (2). 

2. Position the front glass run channel into the door 
through the door panel opening. 

3. Install the two bolts (1 & 3) that secure the front 
glass run channel to the door. Tighten the bolts to 
10 N·m (89 .in. Ibs.). 

4. Install the window regulator and verify correct win
dow operation (Refer to 23 - BODY/DOORS -
REARIWINDOW REGULATOR - INST~LLATION). 

REAR 
1. If removed, install the weatherstrip onto the rear 

glass run channel (1). 

2. Position the rear glass run channel into the door 
through the door panel opening. 

3. Install the two bolts (2) that secure the rear glass 
run channel to the door. Tighten the bolts to 10 
N·m (89 in. Ibs.). 

4. Install the window regulator and verify correct win
dow operation (Refer to 23 - BODY/DOORS -
REARIWINDOW REGULATOR - INSTALLATION). 
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HINGE 

REMOVAL 

NOTE: It is not necessary to remove the door to replace the hinges if they are replaced one at a time. 

NOTE: The epoxy coated washers should not be removed from the hinge. If the washers are removed the 
door may have to be re-adjusted. 

1. Open the front door 

UPPER HINGE 
1. Using a grease pencil or equivalent. mark the posi

tion of the hinge (2) on the door and b-pillar. 

2. Remove the nut (1) and bolt (9) attaching the hinge 
(2) to the door. 

3. Remove the three bolts (6) attaching the hinge to 
the b-pillar and remove the hinge. 

814734b4 
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LOWER HINGE 

1. Using a grease pencil or equivalent, mark the posi
tion of the hinge on the door and b-pillar. 

2. Remove the lower b-pillar trim. (Refer to 23 -
BODY/INTERIOR/B-PILLAR LOWER TRIM 
REMOVAL) 

3. Remove the nut (1) and bolt (9) attaching the hinge 
to the door. 

4. Remove the two bolts (5) attaching the hinge to the 
b-pillar. 

5. From the inside of the vehicle remove the remain
ing bolt (4) attaching the hinge to the b-pillar and 
remove the hinge. 

814734b4 
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INSTALLATION 

UPPER HINGE 
1. Install the hinge to door washers, if there were 

removed previously, nut (1) and bolt (9) and tighten 
to 28 N·m (21 ft. Ibs.). 

2. Tighten the upper hinge bolt (2) to 28 N·m (21 ft. 
Ibs.). 

3. Tighten the upper hinge bolt (1) to 28 N·m (21 ft. 
Ibs.). 

4. Tighten the upper hinge bolt (3) to 28 N·m (21 ft. 
Ibs.). 

5. Adjust the door if needed. (Refer to 23 - BODYI 
DOORS - REAR/DOOR - ADJUSTMENTS) 

81A734b4 
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LOWER HINGE 

1. Install the hinge and install the b-pillar bolts. 

2. Tighten the upper hinge bolt (2) to 28 N·m (21 ft. 
Ibs.). 

3. Tighten the upper hinge bolt (1) to 28 N·m (21 ft. 
Ibs.). 

4. Tighten the upper hinge bolt (3) to 28 N·m (21 ft. 
Ibs.). 

5. Install the hinge to door washers, if there were 
removed previously, nut and bolt and tighten to 28 
N·m (21 ft. Ibs.). 

6. Adjust the door if needed. (Refer to 23 - BODY/ 
DOORS - REAR/DOOR - ADJUSTMENTS) 

7. Install the lower b-pillar trim. (Refer to 23 - BODY/ 
INTERIOR/B-PILLAR LOWER TRIM - INSTALLA· 
TION) 

614734b4 
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INTERIOR HANDLE ACTUATOR 

REMOVAL 
1. Remove the door trim panel (Refer to 23 - BODY / 

DOORS - REARITRIM PANEL - REMOVAL). 

2. Position the waterdam out of the way and discon
nect the actuator rod (2) from interior door handle 
actuator (3). 

3. Remove the two bolts (1) that secure the interior 
door handle actuator to the door and remove the 
actuator. 

INSTALLATION 
1. Position the interior door handle actuator (3) onto 

the door. 

2. Install the two bolts (1) that secure the interior door 
handle actuator to the door. Tighten t~e' bolts to 10 
N·m (89 in. Ibs.). 

3. Connect the actuator rod (2) to. the interior door 
handle actuator. 

4. Reposition the waterdam and install the door trim 
panel (Refer to 23 - BODY/DOORS - REARITRIM 
PANEL - INSTALLATION). 
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LATCH 

REMOVAL 
1. Raise the window to the full up position and 

remove the door trim panel (Refer to 23 - BODY/ 
DOORS - REARfTRIM PANEL - REMOVAL). 

2. Position the waterdam out of the way and discon
nect the actuator rod (1) from the interior door han
dle actuator (2) and the door latch (5) and remove 
the rod. 

3. Disconnect the two actuator rods (3 and 4) from 
the door latch. 

4. Disconnect the door wire harness connector (2) 
from the door latch (3). 

5. Remove the three bolts (4) that secure the door 
latch to the door (1) and remove the latch. 
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INSTALLATION 
1. Position the door latch (3) into the door (1). 

2. Install the three bolts (4) that secure the door latch 
to the door. Tighten the bolts to 10 N·m (89 in. 
Ibs.). 

3. Connect the door wire harness connector (2) to the 
door latch. 

4. Connect the two actuator rods (3 and 4) to the 
door latch (5) 

5. Connect the actuator rod (1) to the door latch and 
the interior door handle actuator (2). 

6. Reposition the waterdam to the door and install the 
door trim panel (Refer to 23 - BODY/DOORS -
REARITRIM PANEL - INSTALLATION). 

7. If necessary, adjust the latch (Refer to 23 - BODY/ 
DOORS - REAR/LATCH - ADJUSTMENTS). 

B142b49a 
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ADJUSTMENTS 
1. Locate the access hole in the door to adjust the 

door latch (1) and remove the mylar tape (2). 

2. Loosen the adjustment screw (3). 

3. Operate the door handles several times to reduce 
any possible linkage binding and tighten the adjust
ment screw to 3 N·m (30 in. Ibs.). 

4. Operate the door handles again to verify proper 
operation and reinstall the mylar tape. 

J I 

-' 
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LATCH STRIKER 

REMOVAL 
1. Using a grease pencil or equivalent, mark the loca

tion of the door latch striker (1) on the C-pillar (2). 

2. Remove the two bolts (3) that secure the door latch 
striker to the C-pillar and remove the striker. 

INSTALLATION 
1. Position the door latch striker (1) onto the C-pillar 

(2) and loosely install the two bolts (3). 

2. Align the door latch striker to the C-pillar using the 
reference marks made during the removal proce
dure and tighten the bolts to 28 N·m (21 ft. Ibs.). 

3. If necessary, adjust the door latch striker (Refer to 
23 - BODY/DOORS - REAR/LATCH STRIKER -
ADJUSTMENTS). 

8142b56c 
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ADJUSTMENTS 
1. Using a grease pencil or equivalent, mark the loca

tion of the door latch striker (1) on the C-pil/ar (2) 
to aid in adjustment. 

2. Loosen the two bolts (3) that secure the door latch 
striker to the C-pillar. 

3. To adjust the rear gap and flush measurement, 
change the position of the door latch striker and 
then tighten the two bolts to 28 N·m (21 ft. Ibs.) 
(Refer to 23 - BODY/BODY STRUCTURE/GAP 
AND FLUSH - SPECIFICATIONS). 

4. Verity correct door and latch position. 

8142b56c 
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TRIM PANEL 

REMOVAL 
1. Remove the screw (3) that secures the interior 

door handle (2) to the interior door handle actuator 
(1 ). 

2. Remove the interior door handle from the interior 
door handle actuator. 

3. If equipped, remove the manual window crank (2) 
using a window crank removal tool (1). 

4. Remove the screw (4) that secures the door trim 
panel (5) to the screw insert located in the center 
of the door (1). 

CAUTION: The door trim panel is attached to the 
door by molded plastic retaining clips that are 
integral to the door trim panel. Do not pull the 
door trim panel directly off of the door or damage 
to the trim panel and/or the power switch assem
bly will occur. 

5. Lift the door trim panel straight upward to discon
nect the molded plastic retaining clips (3) from the 
door. 

6. If equipped, disconnect the door wire harness (2) 
from the power door switch assembly and remove 
the door trim panel. 

8Od2ec3d 
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Mega Cab 

1. Remove the screws (3) that secures the door trim 
panel to the door. 

CAUTION: The door trim panel is attached to the 
door by molded plastic retaining clips (4) that are 
integral to the door trim panel. Do not pull the 
door trim panel directly off of the door or damage 
to the trim panel and/or the power switch assem ... 
bly will occur. 

2. Lift the door trim panel straight upward to discon
nect the molded plastic retaining clips (4) from the 
door. 

3. If equipped, disconnect the door wire harness (2) 
from the power door switch assembly and remove 
the door trim panel. 

INSTALLATION 
1. If equipped, connect the door wire harness (2) to 

the power door switch assembly. ' 

CAUTION: The door trim panel is attached to the 
door by molded plastic retaining clips that are 
integral to the door trim panel. Do not force the 
door trim panel onto the door or damage to the 
trim panel and/or the power switch assembly win 
occur. 

2. Position the door trim panel (5) and align the 
molded plastic retaining clips (3) to the door (1). 

3. Push the door trim panel straight downward until all 
of the retaining clips are fully engaged to the door. 

4. Install the screw (4) that secures the door trim 
panel to the screw insert located in the center of 
the door. 

5. if equipped, install the manual window crank. 

Mega Cab 
1. If equipped, connect the door wire harness (2) to 

the power door switch assembly. 

CAUTION: The door trim panel is attached to the 
door by molded plastic retaining clips (4) that are 
integral to the door trim panel. Do not force the 
door trim panel onto the door or damage to the 
trim panel and/or the power switch assembly will 
occur. 

2. Position the trim panel to the door and insert the 
door lock (1) through the hole in the trim panel. 

3. Position the door trim panel and align the molded 
plastic retaining clips (4) to the door slots (5). 

4. Push the door trim panel straight downward until all 
of the retaining clips are fully engaged to the door. 

8Od2ca25 
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5. Install the screws (3). 

6. if equipped, install the manual window crank. 
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WA-rERDAM 

REMOVAL 
1. Remove the interior door handle actuator (Refer to 

23 - BODY/DOORS - REAR/INTERIOR HANDLE 
ACTUATOR - REMOVAL). 

2. Remove the speaker (Refer to 8 - ELECTRICAU 
AUDIO/SPEAKER - REMOVAL). 

CAUTION: Do not allow the waterdam adhesive to 
become contaminated with dirt or other foreign 
substances. If the waterdam becomes contami
nated or damaged, replace it. 

3. Carefully remove the waterdam (1) from around the 
perimeter of the rear door (2). 

4. Separate the waterdam from the interior handle 
actuator rod and the door wire harness (if 
equipped) and remove the waterdam. 

INSTALLATION 

CAUTION: Do not allow the waterdam or adhesive 
to become contaminated with dirt or other foreign 
substances. If the waterdam becomes contami
nated or damaged, replace it. 

NOTE: Be sure that the waterdam is fully sealed 
around the perimeter of the door. 

1. Position the interior handle actuator rod and the 
wire harness (if equipped) through the holes in the 
waterdam (1) and install the waterdam to the door 
(2). 

2. Install the speaker (Refer to 8 - ELECTRICAUAU
DIO/SPEAKER - INSTALLATION) 

3. Install the interior door handle actuator (Refer to 23 
BODY/DOORS REAR/INSIDE HANDLE 

ACTUATOR - INSTALLATION). 
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WINDOW REGl~LATOR - POWER 

REMOVAL 
1. Remove the inner belt molding (Refer to 23 -

BODYIWEATHERSTRIP/SEALS/REAR DOOR 
INNER BELT MOLDING - REMOVAL). 

2. Remove the waterdam (Refer to 23 - BODY I 
DOORS - REARIWATERDAM - REMOVAL). 

3. Remove the electric window switch from the door 
trim panel and connect it to the door wire harness 
(Refer to 8 - ELECTRICAUPOWER WINDOWSI 
POWER WINDOW SWITCH - REMOVAL). 

4. Raise the door glass to the position shown. 

5. Remove the two nuts (1) that secure the door glass 
(2) to the window regulator (3) through the speaker 
opening (5) and the sight window (4) and disen
gage the door glass from the regulator. 

6. Position the door glass to the full up position and 
secure the glass using a wooden wedge or an 
equivalent. 

7. Lower the window regulator and remove the two 
nuts (1) that secure the regulator stabilizer to the 
door. 

S. Remove the bolts (2) that secures the window reg
ulator to the door and toosen the other two regula
tor bolts (3). 

9. Slide the window regulator upward and disengage 
the two regulator bolts from the door. 

10. Remove the window regulator through the open
ing in the door and disconnect the door wire har
ness (4). 

81429b7c 
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INSTALLATION 
1. Connect the door wire harness (4) to the window 

regulator and install the regulator through the open
ing in the door. 

2. Engage the two regulator bolts (3) to the door. 

3. Install the regulator bolts (2) that secures the win
dow regulator to the door and tighten all regulator 
bolts to 10 N·m (89 in. Ibs.). 

4. Position the regulator stabilizer into the door and 
install the two nuts. Tighten the nuts to 10 N·m (89 
in. Ibs.). 

5. Raise the window regulator (3) to the position 
shown. 

6. Support the door glass (2) and remove the wooden 
wedge or equivalent. 

7. Position the door glass to the window regulator and 
install the two nuts (1) that secure the door glass to 
the window regulator (3) through the sight window 
(4) and the speaker opening (5). Tighten)he nuts 
to 10 N·m (89 in. Ibs.). 

8. Disconnect the electric' window switch from the 
door wire harness and reinstaU the switch onto the 
door trim panel (Refer to 8 _ ~ ELECTRICAUPOWER 
WINDOWSIPOWER WINDOW SWITCH - INSTAL
LATION). 

9. Install the waterdam (Refer to 23 - BODY/DOORS 
- REARIWATERDAM - INSTALLATION). 

10. Install the inner belt molding (Refer to 23 - BODY/ 
WEATHERSTRIP/SEALS/REAR DOOR INNER 
BELT MOLDING - INSTALLATION). 

81429b7c 
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WINDOW REGULATOR - MANUAL 

REMOVAL 
1. Remove the inner belt molding (Refer to 23 -

BODYIWEATHERSTRIP/SEALS/REAR DOOR 
INNER BELT MOLDING - REMOVAL). 

2. Remove the waterdam (Refer to 23 - BODYI 
DOORS - REARIWATERDAM - REMOVAL). 

3. Reinstall the manual window crank and raise the 
door glass to the position sh9wn. 

4. Remove the two nuts (1) that secure the door glass 
(2) to the window regulator (3) through the speaker 
opening (5) and the sight window (4) and disen
gage the door glass from the regulator. 

5. Position the door glass to the full up position and 
secure the glass using a wooden wedge or an 
equivalent. 

6. Lower the window regulator (5) and remove the 
two nuts (3) that secure the regulator stabilizer (4) 
to the door (1). 

7. Remove the two bolts (2) that secure the window 
regulator to the door and loosen the other two',reg
ulator bolts (6). 

8. Slide the window regulator upward and disengage 
the two regulator bolts from the door. 

9. Remove the window regulator through the opening 
in the door. 

81429b7c 

814;2ba55 
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INSTALLATION 
1. Install the window regulator (5) through the opening 

in the door (1). 

2. Engage the two regulator bolts (6) to the door. 

3. Install the two bolts (2) that secure the window reg
ulator to the door and tighten all four regulator bolts 
to 10 N·m (89 in. Ibs.). 

4. Position the regulator stabilizer (4) onto the door 
and install the two nuts (3). lighten the nuts to 10 
N·m (89 in. Ibs.). 

5. Raise the window regulator (3) to the position 
shown and remove the manual window crank. 

6. Support the door glass (2) and remove the wooden 
wedge or equivalent. 

7. Position the door glass to the window regulator and 
install the two nuts (1) that secure the door glass to 
the window regulator through the sight window (4) 
and the speaker opening (5). Tighten the nuts to 10 
N·m (89 in. Ibs.). 

8. Install the waterdam (Refer to 23 - BODY/DOORS 
- REARIWATERDAM - INSTALLATION). 

9. Install the inner belt molding (Refer to 23 - BODYI 
WEATHERSTRIP/SEALS/REAR DOOR INNER 
BELT MOLDING - INSTALLATION). 

8142ba55 

81429b7c 
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EXTERIOR 
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BODY ISOLATORS 

REMOVAL 

NOTE: Quad Cab model shown in the illustration. 
Body isolators for Regular cab models are similar. 

1. Loosen all cab to frame mounting bolts (5) (six 
Regular cab, eight Quad Cab). 

2. Remove the mounting bolts and rebound cushions 
(3) as necessary. 

NOTE: If servicing the rear isolators (2), remove 
the reinforcement plates (6) and the washers (4). 

3. Using a floor jack and wooden block under the cab 
sill (1), lift the body to gain access to the isolators 
and remove the isolators as necessary. 

INSTALLATION 

CAUTION: Whenever a body isolator bolt req,..ires 
servicing or tightening, it is necessary to remove 
the bolt and install new thread locker compound 
to the threads. 

NOTE: Quad Cab model shown In the illustration. 
Body isolators for Regular cab models are similar. 

1. Position the isolators (2) under the cab as neces
sary. 

CAUTION: If servicing the rear isolators, install the 
reinforcement plates (6) and the washers (4). 

2. Lower the cab onto the isolators and install the 
mounting bolts (5) and rebound cushions (3) as 
necessary (six Regular cab, eight Quad Cab). 

3. Tighten the mounting bolts to 81 N·m (60 ft. Ibs.). 

\ 
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BODY SIDE MOLDINGS 

REMOVAL 

NOTE: Quad Cab model shown in the illustration. 
Body side moldings for Regular cab models are 
similar. -

1. As a guide for installation, apply a length of mask
ing tape on the rocker panels (1), parallel to the top 
edge and, to one end of the body side molding (2 
and 3) being removed 

CAUTION: Do not exceed 52° C (1200 F) when 
heating the moldings or rocker panels. Failure to 
follow this caution may result In damage to the 
moldings and/or the vehicle paint finish. 

2. If the temperature is below 21° C (70'" F), warm the 
body side moldings with a heat lamp or heat gun. 

NOTE: The body side moldings are attached to the 
cab with adhesive tape. 

8142bcae 

3. Using a trim stick C-4755 or equivalent, carefully remove the moldings from the rocker panels, as necessary. 

INSTALLATION 

NOTE: Quad Cab model shown in the illustration. 
Body side moldings for Regular cab models are 
similar. 

1. Thoroughly clean all residue from the molding 
attachment areas of the rocker panels (1). 

2. Wipe the attachment areas with a clean, lint-free 
cloth. moistened with a 50% solution of water and 
alcohol and then wipe dry the areas immediately 
with a dry, lint-free cloth. 

CAUTION: Do not exceed 52° C (120 0 F) when 
heating the moldings or rocker panels. Failure to 
follow this caution may result in damage to the 
moldings andlor the vehicle paint finish. 

NOTE: If ambient temperatures are below 21° C 
(700 F), warm the body side molding and rocker 
panel with a heat lamp or gun to assure proper 
adhesion. 

8142bcae 

3. Remove the protective covering from the back of the body side molding (2 and 3) and position the molding onto 
the rocker panel using the previously installed guide tape. 

NOTE: To ensure proper molding adhesion, apply consistent and uniform pressure of approximately 40 
p.s.i. over the entire surface of each body side molding. 

4. Instan the body side molding onto the rocker panel. 
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CARGO BOX 

REMOVAL 

NOTE: Long cargo box shown in illustration. Short 
cargo box similar. 

1. Remove the screws (1) that secure the fuel filler (2) 
to the cargo box (3). 

2. Remove the fuel filler from the cargo box and posi
tion it out of the way. 

3. If necessary, remove the fuel filler door from the 
cargo box (Refer to 23 - BODY/EXTERIOR/FUEL 
FILL DOOR - REMOVAL). 

4. Disconnect the tail lamp wire harness from the 
underbody wire harness (Refer to 8 - ELECTRI
CAUCONNECTOR/GROUND/SPLICE LOCATION 
- DESCRIPTION). 

5. If necessary, remove the tail lamp units and wire 
harness from the cargo box (Refer to 8 - ELECTRI
CAULAMPS/LiGHTING - EXTERIOR/REAR LAMP 
UNIT - REMOVAL). 

6. If necessary, remove the tailgate (Refer to 23 -
BODYITAILGATEITAILGATE - REMOVAL). 

7. If necessary, remove the rear bumper (Refer to 13 
FRAME & BUMPERS/BUMPERS/REAR 

BUMPER - REMOVAL). 

8. Remove the bolts (3) that secure the cargo box (1) 
to the frame (2) (six short box, eight long box) and 
remove the cargo box. 

INSTALLATION 

NOTE: Long cargo box shown in illustration. Short 
cargo box similar. 

1. Position the cargo box (1) onto the frame (2) and 
loosely install the bolts (3) (six short box, eight long 
box). 

2. Align the cargo box to the cab and tighten the bolts 
to 108 N·m (80 ft. Ibs.). 

3. If removed, install tail lamp units and wire harness 
onto the cargo box (Refer to 8 - ELECTRICAU 
LAMPS/LIGHTING EXTERIOR/REAR LAMP 
UNIT - INSTALLATION). 

4. Connect the tail lamp wire harness to the under
body wire harness (Refer to 8 - ELECTRICAU 

8142d4c4 
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CONNECTOR/GROUND/SPLICE LOCATION - DESCRIPTION). 

5. If removed, install the tailgate (Refer to 23 - BODYfTAILGATEffAILGATE - INSTALLATION). 

6. If removed, install the rear bumper {Refer to 13 - FRAME & BUMPERS/BUMPERS/REAR BUMPER - INSTAL
LATION}. 

7. If removed, install the fuel filler door (Refer to 23 -
BODY/EXTERIOR/FUEL FILL DOOR - INSTALLA
TION). 

8. Position the fuel filler (2) to the cargo box (3). 

9. Install the screws (1) that secure the fuel filler to 
the cargo box. lighten the screws to 2.2 N·m (20 
in. Ibs.). 

8142d4c4 
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CARGO BOX - TIE DOWN 

REMOVAL 
1. Remove the two bolts (1) that secu re each cargo 

box tie down (2) to the cargo bed and remove the 
cleats as necessary. 

INSTALLATION 
1. Position the cargo box tie downs (2) to the cargo 

box as necessary. 

2. Install the two bolts (1) that secure each cargo box 
tie down to the cargo box. Tighten the bolts to 34 
N·m (25 ft. Ibs.). 

B0dC8c91 

800C8c91 
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COWL GRILLE 

REMOVAL 
1. Remove the wiper arms (Refer to 8 - ELECTRI-

CAUWI PERSIWASHERSIWI PER ARMS 
REMOVAL). 

2. Disconnect the cowl plenum washer hose from the 
washer supply, hose at the molded plastic in-line fit
ting (Refet"to' 8 - ELECTRICALIWIPERSIWASH'" 
ERSIWASHER HOSESrrUBES - DESCRIPTION). 

3. Remove the cowl weather seal from the front of the 
dash panel and the cowl grille (2). 

4. Remove the six push pin fasteners (1) that secure 
the front of the cowl griile to the dash panel. 

5. Remove the two screws (3) that secure the rear 
corners of the cowl grille to the dash panel and 
remove the grille. 

6. If necessary,"'. remove the washer nozzles and the 
COWll plenum' washer hose from the ;cowl grille 

i 
I 
I 

(Refer to 8 - ELECTRICALlWIPERS/VVASHERSIW/lSHER NOZZLE - REMOVAL). 

INSTALLATION 
1. If removed, install the washer nozzles and the cowl 

plenum washer hose onto the cowl grille (2) (Refer 
to 8 - ELECTRICALIWIPERSIWASHERSIWASHER 
NOZZLE - INSTALLATION). 

2. Position the cowl grille onto the dash panel. 

3. Install the two screws (3) and the six push-pin fas
teners (1) that secure the cowl grille to the dash 
panel. 

4. Install the cowl weather seal onto the front of the 
dash panel and the cowl grille. 

5. Connect the cowl plenum washer hose to the 
washer supply hose at the mold_ed plastic in-line fit
ting (Refer to 8 - ELECTRICALIWIPERSIWASH
ERSIWASHER HOSESrrUBES - DESCRIPTION). 

6. Install the wiper arms (Refer to 8 - 'ELECTRICAU 
WIPERSIWASHERSIWIPER ARMS - INSTALLA
TION). 
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EXTERIOR NAME PLATES 

REMOVAL 

1 - "4X4" , "HEAVY DUTY" 
2 - "RAM HEAD MEDALLION" 
3 - "VIPER POWERED" 
4 - "HEMI5.7 LITER", "CUMMINS TURBO DIESEL" 
5 - "BIG HORN EDITION", "LONE STAR EDITION" 

NAMEPLATES 

6 - uRAM 1500", "RAM 2500", "RAM 3500", "POWER WAGON HEMI 5.7 LITER" 
7 - "MEGA CAB" 
8 - "TRX", "TRX4", "TRX4 OFF-ROAD" 
9 - "STR-10", "SLT" , ~SPORr', "LARAMIE" 
10· "POWER WAGON" 

NOTE: Mega Cab model shown in the illustration. Exterior name plates and decals for all other cab models 
are similar. Exterior name plate and decal usage vary by model. 

1. As a guide for installation, apply a length of masking tape on the body (1), parallel to the top edge and, to one 
end of the name plate or decal (2) being removed. 

CAUTION: Do not exceed 52° C (120° F) when heating name plates, decals or body panels. Failure to follow 
this caution may result in damage to the name plates, decals and/or the vehicle paint finish. 

2. If the temperature is below 21 0 C (700 F), warm the name plate or decal with a heat lamp or heat gun. 

NOTE: The exterior name plates are attached to the body with adhesive tape. 

3. Using a trim stick C-4755 or equivalent, carefully remove the name plate or decal from the body panel, as nec
essary. 
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INSTALLATION 

~s \!!IT " . 

1 - "4X4", "HEAVY DUTY" 
2 - "RAM HEAD MEDALLION" 
3 - "VIPER POWERED" 
4 - "HEMI 5.7 LITER", "CUMMINS TURBO DIESEL" 
5 - "BIG HORN EDITION", "LONE STAR EDITION" 

NAMEPLATES 

6 - "RAM 1500", "RAM 2500", "RAM 3500", "POWER WAGON HEMI 5.7 LITER" 
7 - "MEGA CAB" 
8 - "TRX", "TRX4", ''TRX4 OFF-ROAD" 
9 - "STR-10", "SLr, "SPORr, "LARAMIE" 
10 - "POWER WAGON" 

23 - 95 

81724edb 

NOTE: Mega Cab model shown in the illustration. Exterior name plates and decals for all other cab models 
are similar. Exterior name plate and decal usage vary by model. 

1. Thoroughly clean all residue from the name plate or decal attachment areas of the body (1). 

2. Wipe the attachment areas with a clean, lint-free cloth, moistened with a 50% solution of water and alcohol and 
then wipe dry the areas immediately with a dry, lint-free cloth. 

CAUTION: Do not exceed 52 0 C (120° F) when heating name plates, decals or body panels. Failure to follow 
this caution may result in damage to the name plates, decals and/or the vehicle paint finish. 

NOTE: If ambient temperatures are below 21° C (700 F), warm the name plate or decal and body panel with 
a heat lamp or gun to assure proper adhesion. 

3. Remove the protective covering from the back of name plate or decal (2) and position the name plate or decal 
onto the body using the previously installed guide tape. 

NOTE: To ensure proper name plate or decal adheSion, apply consistent and uniform pressure of approxi
mately 40 p.s.i. over the entire surface of each name plate or decal. 

4. Install the name plate or decal onto the body. 
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FRONT FENDER 

REMOVAL 
1. Remove the radio antenna (Refer to 8 - ELECTRI-

CAUAUDIO/ANTENNA BODY & CABLE 
REMOVAL). 

2. Remove the battery tray (depending on fender 
being serviced) (Refer to 8 - ELECTRICAUBAT
TERY SYSTEMITRAY - REMOVAL). 

3. Remove the cowl grille (Refer to 23 - BODY /EXTE
RIOR/COWL GRILLE - REMOVAL). 

4. Remove the headlamp unit (Refer to 8 - ELECTRI-
CAULAMPS/UGHTING EXTERIOR/FRONT 
LAMP UNIT - REMOVAL). 

5. Remove the wheelhouse splash shield (Refer to 23 
BODY/EXTERIOR/FRONT WHEELHOUSE 

SPLASH SHIELD - REMOVAL). 

6. Remove the bolts (1, 2, 3, 5 and 6) that secure the 
front fender (7) to body. 

7. Carefully remove the front fender from the body 
and remove the plastic inserts (4), if required. 

INSTALLATION 
1. If required, install new plastic inserts (4) into the 

front fender (7). 

2. Position the front fender onto the body and loosely 
install all fender retaining bolts. 

3. Align the front fender and add shims, if required 
(Refer to 23 - BODY/BODY STRUCTURE/GAP 
AND FLUSH - SPECIFICATIONS). 

4. Tighten the bolts (2 and 6) to 9 N·m (80 in. Ibs.). 

5. Tighten the bolts (1, 3 and 5) to 12.5 N·m (9 ft. 
Ibs.). 

6. Install the wheelhouse splash shield (Refer to 23 • 
BODY/EXTERIOR/FRONT WHEELHOUSE 
SPLASH SHIELD - INSTALLATION). 

7. Install the headlamp unit (Refer to 8 - ELECTRI-
CAULAMPS/UGHTING EXTERIOR/FRONT 
LAMP UNIT - INSTALLATION). 

8. Install the cowl grille (Refer to 23 - BODY/EXTERI
OR/COWL GRILLE - INSTALLATION). 

6142113e8 

6142186a 

9. Install the battery tray, if required (Refer to 8 - ELECTRICAUBATTERY SYSTEMITRAY - INSTALLATION). 

10. Install the antenna (Refer to 8 - ELECTRICAUAUDIOJANTENNA BODY & CABLE - INSTALLATION). 
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FUEL FILL DOOR 

REMOVAL 
1. Open the fuel filler door (1). 

2. Remove the two bolts (2) that secure the fuel filler 
door to the cargo box and remove the door. 

INSTALLATION 
1. Position and align the fuel filler door (1) to the 

cargo box. 

2. Install the two bolts (2) that secure the fuel filler 
door to the cargo box. Tighten the bolts to 9 N·m 
(80 in. Ibs.). 
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GRILLE 

REMOVAL 
1. Open the hood (2) and remove the six screws (5) 

that secure the grille (3) to the grille frame (4). 

2. Remove the six nuts (1) that secure the grille to the 
hood and remove the grille. 

3. If required, remove the grille frame from the hood 
(Refer to 23 - BODY/EXTERIOR/GRILLE FRAME -
REMOVAL). 

INSTALLATION 
1. If removed, install the grille frame (4) (Refer to 23 -

BODY/EXTERIOR/GRILLE FRAME - INSTALLA
TION). 

2. Position and align the grille (3) onto the hood (2) 

3. Install the six nuts (1) that secure the grille to the 
hood. TIghten the nuts to 5 N·m (44 in. Ibs.). 

4. Install the six screws (5) that secure the grille to 
the grille frame. Tighten the screws to 2.2 N·m (20 
in. Ibs.). 

80d30b22 

8Od30b22 
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GRILLE FRAME 

REMOVAL 
1. Remove the grille (Refer to 23 - BODY/EXTERIOR/ 

GRILLE - REMOVAL). 

2. Remove the six screws (3) that secure the grille 
frame (2) to the hood (1) and remove the frame. 

INSTALLATION 
1. Position the grille frame (2) onto the hood (1). 

2. Install the six screws (3) that secure the grille 
frame to the hood. Tighten the screws to 5 N·m (44 
in. Ibs.). 

3. Install the grille (Refer to 23 - BODY/EXTERIOR/ 
GRILLE - INSTALLATION). 
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REAR FENDER-QUAD CAB MODELS 

REMOVAL 
1. Disconnect and isolate the negative battery cable. 

2. Remove the tail lamp unit (Refer to 8 - ELECTRI
CAULAMPS/LiGHTING ~ EXTERIOR/REAR LAMP 
UNIT - REMOVAL). 

3. Remove the rear wheelhouse splash shield (Refer 
to 23 - BODY/EXTERIOR/REAR WHEELHOUSE 
SPLASH SHIELD - REMOVAL)'. 

4. Remove the two marker lamp units from the rear 
fender (Refer to 8 - ELECTRICAULAMPS/LiGHT
ING - EXTERIOR/MARKER [,AMP - REMOVAL). 

'. 
5. Remove the two nuts (2), that' secure the rear 

fender to the cargo box nE:l8r the tail lamp opening 
(1 ). 

6. Raise and support the vehicle. 

7. Remove the two nuts (1) that secure the rear 
fender to the rear of the cargo box inner panel (2). 

8. Remove the four bolts that secure the bottom 
edges of the rear fender to the cargo box. 

'. ' ... 
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9. Remove the four nuts (2) secure the front of the 
rear fender to the cargo box inner panel (1) 

10. Loosen the three bolts (3) on each of the two 
fender support brackets (1) located on the cargo 
box outer panel (2). 

CAUTION: Prior to removing the rear fenders, 
mask off the surrounding cargo box areas to avoid 
damage to the cargo box pai nted surfaces. ----

11. Lift the rear fender straight up and off of the two 
support brackets and remove the fender. 

INSTALLATION 

CAUTION: Prior to installing the rear fenders, 
mask off the surrounding areas to avoid damage 
to the cargo box painted surfaces. 

1. Carefully position the rear fender onto the three 
bolts (3) on each of the two support brackets (1) ____ 
located on the cargo box outer panel (2). 

==-------==--==-...:::::::=:===:= 

23 - 101 
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2. Install the four nuts (2) that secure the front of the 
rear fender to the cargo box inner panel (1). 
Tighten the nuts to 7 N·m (60 in. Ibs.). 

3. Install the two nuts (1) that secure the rear fender 
to the rear of the cargo box inner panel (2). Tighten 
the nuts to 7 N·m (60 in. Ibs.). 

4. Install the four bolts that secure the bottom edges 
of the rear fender to the cargo box. Tighten the 
bolts to 7 N·m (60 in. Ibs.). 

5. Tighten the three bolts on each of the two support 
brackets to 11 N·m (8 ft. Ibs.). 
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6. Lower the vehicle. 

7. Install the two nuts (2) that secure the rear fender 
to the cargo box near the tail lamp opening (1). 
Tighten the nuts to 7 N·m (60 in. Ibs.). 

8. Install the two marker lamp units onto the rear 
fender (Refer to 8 - ELECTRICAULAMPS/LiGHT
tNG - EXTERIOR/MARKER LAMP - INSTALLA
TION). 

9. Install the rear wheelhouse splash shield (Refer to 
23 - BODY/EXTERIOR/REAR WHEELHOUSE 
SPLASH SHIELD - INSTALLATION). 

10. Install the tail lamp unit (Refer to 8 - ELECTRI-
CAULAMPS/LiGHTING EXTERIOR/REAR 
LAMP UNIT - INSTALLATION). 

11. Reconnect the negative battery cable. 
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SIDE VIEW MIRROR 

REMOVAL 
1. Remove the door trim panel (Refer to 23 - BODY/ 

DOOR - FRONTrrRIM PANEL - REMOVAL). 

2. Disconnect the wire harness connector (3) from the 
mirror (1). 

3. Remove the three nuts (2) that secure the mirror to 
the door and carefully remove the mirror. 

INSTALLATION 
1. Position the mirror (1) onto the door. 

2. Install the three nuts (2) that secure the mirror to 
the door. Tighten the nuts to 7 N·m (60 in. Ibs.). 

3. Connect the wire harness connector (3) to the mir
ror. 

4. Install the door trim panel (Refer to 23 - BODY/ 
DOOR - FRONTrrRIM PANEL - INSTALLATION). 
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SIDE VIEW MIRROR GLASS 

REMOVAL 

STANDARD MIRROR 

WARNING: Always wear eye and hand protection 
when servicing the mirror assembly. Failure to 
observe this warning may result in personal injury 
from broken glass. 

1. Position the glass (3) in the mirror (2) as shown to 
access the two outboard mirror housing retainer 
clips (1). 

2. Disengage the three mirror housjng retainer clips 
(2) (start with the two outboard clips) and remove 
the cover. 

3. Disengage the lower glass retainer clip (2) from the, 
mirror motor. 

4. Slide the mirror glass (1) upward from the mirror 
motor and remove the glass from the motor. 

NOTE: When disconnecting the wire harness con
nectors from the heated mirror glass terminals, 
note the location of each connector and its 
respective terminal for installation reference. 

5. If equipped with heated mirrors, disconnect the 
wire harness connectors from the mirror glass. 

81oof879 
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TOW PACKAGE MIRROR - VEHICLES BUILT BEFORE 4/16/07 WITH OEM GLASS 

1. Position the glass (3) in the mirror (1) as shown to 
access the inboard mirror glass retainer clip (2). 

2. Disengage the retainer clip (3) and separate the 
mirror glass (2) from the mirror motor. 

NOTE: When disconnecting the wire harness con
nectors from the heated mirror glass terminals, 
note the location of each connector and its 
respective terminal for installation reference. 

3. If equipped with heated mirrors, disconnect the 
wire harness connectors (1) from the mirror glass. 

VEHICLES BUILT AFTER 4/16/07 AND SERVICE REPLACEMENT GLASS 

8100f953 

NOTE: The trailer towing mirror assembly has a replaceable mirror glass. As part of the replaceable mirror 
glass, a locking tab has been added to the plastic backing on the mirror glass. This change has been made 
to vehicles that are built after April 16, 2007. This change is also being incorporated in service replacement 
mirror glass. 

NOTE: The process of installing mirror glass with the new locking tab has not changed. 
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1. Use a long stem flat blade screwdriver (1) or suit
able trim stick. 

2. Tilt the mirror glass (3) inboard. 

3. From the outboard side of the mirror housing, slide 
a trim stick or flat blade screwdriver (1) behind the 
mirror glass (3). 

4. Depress the mirror glass plastic locking tab (2). 

5. While depressing the locking tab, slide the mirror 
glass (1) toward the inboard side of the mirror 
housing and off the mirror housing adapter attach
ing points. 

23 - 107 

81cbbed4 
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INSTALLATION 

STANDARD MIRROR 

NOTE: Connect each heated mirror glass electrical 
connector to its respective mirror terminal as 
noted during the Removal procedure, if equipped. 

1. If equipped, connect the wire harness connectors 
to the heated glass mirror terminals (3). 

2. Position the mirror glass (1) so that the four align
ment holes (4) are over the four feet of the mirror 
motor. 

NOTE: Pressure must be applied equally over the 
center portion of the mirror glass to engage the 
retainer clip fully. 

3. Engage the upper retainer clip (2) to the top of the 
mirror motor and slide the mirror glass downward 
until the lower retainer clip is fully engaged. 

4. Position the mirror housing (1) onto the mirror and 
fully engage the three retainer clips (2). 

TOW PACKAGE MIRROR 

NOTE: Connect each heated mirror glass electrical 
connector to its respective mirror terminal as 
noted during the Removal procedure, if equipped. 

1. If equipped, connect the wire harness connectors 
to the heated glass mirror terminals (1). 

NOTE: Pressure must be applied equally over the 
center portion of the mirror glass to engage the 
retainer clip fully. 

2. Install the mirror glass (2) onto the mirror motor 
and fully engage the retainer clip (3). 

8100f879 
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UPPER RADIATOR CROSSMEMBER 

REMOVAL 
1. Remove the hood latch from the upper radiator 

crossmember (3) and position the latch out of the 
way_ (Refer to 23 - BODY/HOOD/LATCH -
REMOVAL). 

2. Remove the bolts (1 and 2) that secure the AlC 
condenser and the radiator to the upper radiator 
crossmember. . 

3. Remove the four bolts (1 and 3) that secure the 
upper radiator crossmember (2) to the fender rails 
and remove the crossmember. 

INSTALLATION 
1. Position and align the upper radiator crossmember 

(2) to the fender rails. 

2. Install the four bolts (1 and 3) that secure the 
upper radiator crossmember to the fender rails. 
Tighten the bolts to 28 N·m (21 ft. Ibs.). 



23 - 110 EXTERIOR --------------------- DR 

3. Install the bolts (1 and 2) that secure the AlC con
denser and the radiator to the upper radiator cross
member (3). Tighten the bolts to 8 N·m (75 in. Ibs.). 

4. Install the hood latch (Refer to 23 - BODY/HOOD/ 
LATCH - INSTALLATION). 
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FRONT WHEELHOUSE SPLASH SHIELD 

REMOVAL 
1. Open the hood and disengage any wiring or com

ponent retaining clips from the front splash shield 
(4) (depending on application and shield being ser
viced). 

2. Raise and support the vehicle. 

3. Remove the eight screws (3) that secure the front 
splash shield to the fender rail (1) and the front 
fender (2). 

4. Disconnect the front splash shield from the support 
bracket located on the front bumper and remove 
the splash shield. 

INSTALLATION 
1. 'nstall the front edge of the front splash shield (4) 

into the support bracket located on the front 
bumper. 

2. Position the front splash shield onto the fender rail 
(1) and the front fender (2). 

3. Install the eight screws (3) that secure the front 
splash shield to the fender rail and the front fender. 
Tighten the screws to 5 N·m (44 in. Ibs.). 

4. Lower the vehicle and engage any wiring or com
ponent retaining clips to the front splash shield 
(depending on application and shield being 
serviced). 
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REAR WHEELHOUSE SPLASH SHIELD 

REMOVAL 
1. Raise and support the vehicle. 

2. Remove the three screws (2) that secure th~ rear 
splash shield (3) to the cargo box (1) and remove 
the splash shield. 

INSTALLATION 
1. Position the rear splash shield (3) onto the cargo 

box (1). 

2. Install the three screws (2) that secure the rear 
splash shield to the cargo box. Tighten the screws 
to 5 N·m (44 in. Ibs.). 

3. Lower the vehicle. 
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FLARE MOLDING-FRONT WHEEL OPENING 

REMOVAL 
1. Remove the push-pin (1) and six screws (2). 

2. Remove the flare (1). 
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INSTALLATION 
1. Position the flare (1) to fender aligning attachment 

holes with holes in fender flange. 

2. Install the push-pin (1) first for correct flare posi
tioning. Install the six screws (2) in sequence start
ing from the center and proceeding outward. For a 
correct fit, hold the flare tight against the fender as 
the screws are tightened. 

--_---1-------------------

815c3415 
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FLARE MOLDING-REAR WHEEL OPENING 

REMOVAL 
1. Remove the push-pin (1) and six screws (2). 

2. Remove the flare (1). 

815c3420 
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INSTALLATION 
1. Position the flare (1) to fender aligning attachment 

holes with holes in fender flange. 

2. Install the push-pin (1) first for correct flare posi
tioning. Install the six screws (2) in sequence start
ing from the center and proceeding outward. For a 
correct fitt hold the flare tight against the fender as 
the screws are tightened. 
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HOOD 
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HINGE 

REMOVAL 

NOTE: It is not necessary to remove the hood to 
replace the hood hinges. Hood hinges can be 
replaced one at a time. 

1. Remove the cowl grille (Refer to 23 - BODY/EXTE
RIOR/COWL GRILLE - REMOVAL). 

2. Using a grease pencil or equivalent, mark the posi
tion of the hood hinge (3) on the hood for the htnge 
being serviced. 

3. Support the hood and disconnect the support cylin
der from the hood (Refer to 23 - BODY/HOOD/ 
SUPPORT CYLINDER - REMOVAL). 

4. Remove the two nuts that secure the hood to the 
hood hinge. 

5. Remove the bolt (2) that secures the front fender 
(1) to the hood hinge. 

6. Remove the wheelhouse splash shield (Refer to 23 
BODY /EXTERIOR/FRONT WHEELHOUSE 

SPLASH SHIELD - REMOVAL). 

7. Remove the bolts (3) that secure the hood hinge 
(2) to the fender rail (1). 

8. Slide the hood hinge forward and remove the 
hinge. 

INSTALLATION 

NOTE: It is not necessary to remove the hood to 
replace the hood hinges. Hood hinges can be 
replaced one at a time. 

1. Position the hood hinge (2) onto the fender rail (1) 
and slide it rearward to its installed location. 

2. Install the bolts (3) that secure the hood hinge to 
the fender rail. Tighten the bolts to 20 N·m (15 ft. 
Ibs.). 

1 
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3. Install the bolt (2) that secures the front fender (1) 
to the hood hinge (3). Tighten the bolt to 12.5 N·m 
(9 ft. Ibs.). 

4. Loosely install the two nuts that secure the hood to 
the hood hinge. 

5. Align the hood to the hood hinge using the refer
ence marks made during the Removal procedure 
and tighten the nuts to 23 N·m (17 ft. Ibs.). 

6. Install the support cylinder (Refer to 23 - BODY / 
HOOD/SUPPORT CYLINDER - INSTALLATION). 

7. If required, adjust the hood to the correct position 
(Refer to 23 - BODY/BODY STRUCTURE/GAP 
AND FLUSH - SPECIFICATIONS). 

8. Install the wheelhouse splash shield (Refer to 23 -
BODY/EXTERIOR/FRONT WHEELHOUSE 
SPLASH SHIELD - INSTALLATION). 

1 

9. Install the cowl grille (Refer to 23 - BODY/EXTERIOR/COWL GRILLE - INSTALLATION). 

8Od3aedc 
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HOOD 

REMOVAL 
1. Disconnect and isolate the negative battery cable. 

2. Remove the underhood lamp unit and the ambient 
temperature sensor from the hood (1) (Refer to 8 -
ELECTRICAULAMPS/LIGHTING - EXTERIOR/UN· 
DERHOOD LAMP - REMOVAL) and (Refer to 8 -
ELECTRICAUOVERHEAD CONSOLE/SENSOR
AMBIENT TEMPERATURE - REMOVAL). 

3. If required, remove the grille and the grille frame 
from the hood (Refer to 23 - BODY/EXTERIOR/ 
GRILLE - REMOVAL) and (Refer to 23 - BODY/EX
TERIOR/GRILLE FRAME - REMOVAL). 

4. Using a grease pencil or equivalent, mark the posi
tion of the hood hinges (2) on the hood. 

5. Support the hood and 'disconnect the support cylin
ders from the hood (Refer to 23 - BODY/HOOD/ 
SUPPORT CYLINDER - REMOVAL). 

6. Remove the two nuts (3) that secure the hood to 
each hood hinge and remove the hood. 

INSTALLATION 
1. Position the hood (1) onto the hood hinges (2) and 

loosely install the two nuts (3) that secure the hood 
to each hood hinge. 

2. Align the hood to the hood hinges using the refer
ence marks made during the Removal procedure 
and tighten the nuts to 23 N·m (17 ft. Ibs.). 

3. Install the support cylinders to the hood (Refer to 
23 BODY/HOOD/SUPPORT CYLINDER 
INSTALLATION). 

4. If removed, install the grille frame and the grille to 
the hood (Refer to 23 - BODY/EXTERIOR/GRILLE 
FRAME - INSTALLATION) and (Refer to 23 -
BODY/EXTERIOR/GRILLE - INSTALLATION). 

5. Install the underhood lamp unit and the ambient 
temperature sensor to the hood (Refer to 8 -
ELECTRICAULAMPS/LiGHTING - EXTERIOR/UN· 
DERHOOD LAMP - INSTALLATION) and (Refer to 
8 - ELECTRICAUOVERHEAD CONSOLE/SEN
SOR-AMBIENT TEMPERATURE - INSTALLA-
TION). 

6. Reconnect the negative battery cable. 

81433200 

81433200 

7. ff required, adjust the hood to the correct position (Refer to 23 - BODY/BODY STRU.CTURE/GAP AND FLUSH 
- SPECIFICATIONS). 



DR ----------------------- HOOD 23 -121 

LATCH 

REMOVAL 
1. Using a grease pencil or equivalent, mark the posi· 

tion of the hood latch {1} on the upper radiator 
crossmember. 

2. Remove the two bolts (3) that secure the hood 
latch to the upper radiator crossmember. 

3. Disconnect the hood latch cable (2) from the hood 
latch and remove the latch. 

INSTALLATION 
1. Connect the hood latch cable (2) to the hood latch 

(1 ). 

2. Position the hood latch to the upper radiator cross
member and loosely install the two bolts (3) that 
secure the latch to the crossmember. 

3. Align the hood latch to the upper radiator cross
member using the reference marks made during 
the Removal procedure and tighten the bolts to 11 
N·m (8 ft. Ibs.). 

4. If required, adjust the hood to the correct position 
(Refer to 23 - BODY/BODY STRUCTURE/GAP 
AND FLUSH - SPECIFICATIONS). 
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LATCH RELEASE CABLE/HANDLE ASSEMBLY 

REMOVAL 

REMOVAL 
1. Remove the hood latch (Refer to 23 - BODY/ 

HOOD/LATCH - REMOVAL). 

2. Remove the battery tray from the left side of the 
engine compartment (Refer to 8 - ELECTRICAU 
BATTERY SYSTEMITRAY - REMOVAL). 

3. Remove the three hood release cable retainers 
from the upper radiator crossmember and the left 
fender rail. 

4. From inside the vehicle, remove the two bolts (1) 
that secure the hood release handle (2) to the 
instrument panel bracket (3). 

5. Remove the grommet (4) from the cowl panel and 
remove the hood release cable and handle 
assembly. 

INSTALLATION 
1. Route the hood release cable through the cowl 

panel and install the grommet (4). 

2. Position the hood release handle (2) onto the 
instrument panel bracket (3). 

3. Install the two bolts (1) that secure the hood 
release handle to the instrument panel bracket. 
Tighten the bolts to 9 N·m (80 in. Ibs.). 

4. Route the hood release cable along the left fender 
rail and the upper radiator crossmember and install 
the three hood release cable retainers. 

5. Install the battery tray to the left side of the engine 
compartment (Refer to 8 - ELECTRICAUBATTERY 
SYSTEMITRAY - INSTALLATION). 

6. Install the hood latch (Refer to 23 - BODY/HOOD/ 
LATCH - INSTALLATION). 
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LATCH STRIKER I SECONDARY CATCH 

REMOVAL 
1. Disconnect the release handle (4) from the second

ary hood latch and striker assembly (2) and 
remove the handle from the grille frame (5). 

2. Remove the two bolts (3) that secure the second
ary hood latch and striker assembly to the hood 
and remove the assembly. 

INSTALLATION 
1. Position the secondary hood latch and striker 

assembly (2) to the hood. 

2. Install the two bolts (3) that secure the secondary 
hood latch and striker assembly to the hood. 
Tighten the bolts to 11 N·m (8 ft. Ibs.). 

3. Install the release handle (4) through the grille 
frame (5) and connect it to the secondary hood 
latch. 

4. If required, adjust the hood to the correct position 
(Refer to 23 - BODY/BODY STRUCTURE/GAP 
AND FLUSH - SPECIFICATIONS). 
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SUPPORT CYLINDER 

REMOVAL 

NOTE: The hood support cylinders can be 
replaced one at a time. 

1. Open and support the hood. 

CAUTION: Do not pull on the hood support cylin
ders at the middle of the support cylinder during 
removal. Failure to follow this caution can result in 
damage to the hood support cylinders. 

2. Using a small flat bladed tool, or equivalent (3), 
release the retaining clip (2) at each end of the 
support cylinder while carefully pulling the ball 
socket (1) away from the ball stud (4). 

NOTE: Lift the clips (1) only enough to release the 
ball studs (3). 

.. --i-
I 
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3. Disconnect the hood support cylinder' (5) from the· .' 
hood (1) and the fender rail (3). .' 

4. If required, remove the upper ban stud (2) from 
hood and the lower ball stud (4) from the fender 
rail. 

INSTALLATION 
1. If removed, install the upper ball stud .(2) onto the. 

hood (1) and the lower ball stud (4) onto the fender 
rail (3). Install the ball studs securely. 

CAUTION: Do not push on the hood support cylin
ders at the middle of the support cylinder during 
installation. Failure to follow this caution can 
result in damage to the hood support cylinders. 

NOTE: Install the hood support cylinders with the 
cylinder end connected to the hood as shown. 

NOTE: If required, only release each retaining clip 
enough to install the ball socket onto the ball 
stud. 

2. Install the hood support cylinder (5) over the upper 
and lower ball studs and fully engage the retaining 
clips. 

'" 
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INSTRUMENT PANEL 
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CLUSTER BEZEL 

REMOVAL 

WARNING: On vehicles equipped with airbags, disable the airbag system before attempting any steering 
wheel, steering column, seat belt tensioner, or instrument panel component diagnosis or service. Discon
nect and isolate the battery negative (ground) cable, then wait two minutes for the airbag system capacitor 
to discharge before performing further diagnosis or service. This is the only sure way to disable the airbag 
system. Failure to take the proper precautions could result in accidental airbag deployment and possible 
personal injury or death. 

1. Disconnect and isolate the negative battery cable. 

2. Remove the steering column opening cover. (Refer 
to 23 - BODYIINSTRUMENT PANEUSTEERING 
COLUMN OPENING COVER - REMOVAL) 

3. Remove the center bezel (1). (Refer to 23 - BODY/ 
INSTRUMENT PANEUINSTRUMENT PANEL CEN
TER BEZEL - REMOVAL). 
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81647006 

4. Remove the screws (2) that secure the top of the instrument cluster bezel (1) to the instrument panel. 

5. Using a trim stick C-47SS or equivalent, disengage the two retainer clips that secure the top of the instrument 
cluster bezel to the instrument panel. 

6. Carefully disengage the instrument cluster bezel from the instrument panel opening and remove the bezel. 

INSTALLATION 

81647006 

1. Install the instrument cluster bezel onto the instrument panel and fully engage the two retainer clips to the instru
ment panel. 

2. Install the screws (2) that secure the instrument cluster bezel to the instrument panel. 
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3. Install the center bezel (1), (Refer to 23 - BODY/ 
INSTRUMENT PANEUINSTRUMENT PANEL CEN
TER BEZEL ~ INSTALLATION). 

4. Install the steering column opening cover. (Refer to 
23 - BODY/INSTRUMENT PANEUSTEERING 
COLUMN OPENING COVER· INSTALLATION) 

5. Connect the negative battery cable. 



23·130 INSTRUMENT ~NEL~~~~~~~~~~~~~~~~~~DR 

CUP HOLDER 

REMOVAL 
1. If equipped, remove the floor console, {Refer to 23 

BODY/INTERIOR/FLOOR CONSOLE 
REMOVAL}. 

2. Remove the bezel (2). 

3. Remove the screws (2) and remove the cup holder 
(1 ). 
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INSTALLATION 
1. Position the cup holder (2) onto the clips (1) and 

seat fully. 

2. Install the screws (2). 

8164704d 



3. Position the bezel and seat the clips fully. 

4. Install the floor console if necessary, (Refer to 23 -
BODY/INTERIOR/FLOOR CONSOLE 
INSTALLATION). 

~~'l1 ~. 
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GLOVE BOX 

REMOVAL 
1. Open the glove box (1). 

2. Release the two glove box stops (2) and lower the 
glove box downward past the stops. 

3. Disengage the glove box hinges from the instru
ment panel and remove the glove box. 

INSTALLATION 
1. Engage the hinges of the glove box (1) to the 

instrument panel. 

2. Press downward on the bc;tck edge of the glove box 
bin and raise the glove box past the two stops (2). 

3. Close the glove box. 
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GLOVE BOX LATCH 

REMOVAL 
1. Remove the glove box and place it on a workbench 

(Refer to 23 - BODY/INSTRUMENT PANEU 
GLOVE BOX - REMOVAL). 

2. Remove the 15 screws (1) that secure the glove 
box bin (2) and the inner glove box door panel (3) 
to the outer glove box door panel (4). 

3. Remove the glove box bin and the inner glove box 
door panel from the outer glove box door panel. 

4. Remove the two screws (1) that secure the glove 
box latch (2) to the outer glove box door panel (3) 
and remove the latch. 
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INSTALLATION 
1. Position the glove box latch (2) into the outer glove 

box door panel (3). 

2. Install the two screws (1) that secure the glove box 
latch to the outer glove box door panel. Tighten the 
screws to 2 N·m (17 in. 'bs.). 

3. Position the inner glove box door panel (3) and the 
glove box bin (2) onto the outer glove box door 
panel (4). 

4. Install the fifteen screws (1) that secure the inner 
glove box door panel and the glove box bin to the 
outer glove box door panel. Tighten the screws to 2 
N·m (17 in. Ibs.). 

5. Install the glove box (Refer to 23 - BODYIINSTRU
MENT PANEUGLOVE BOX - INSTALLATION). 
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INSTRUMENT PANEL ASSEMBLY 

REMOVAL 

WARNING: On vehicles equipped with airbags, disable the airbag system before attempting any steering 
wheel, steering column, seat belt tensioner, or instrument panel component diagnosis or service. Discon
nect and isolate the battery negative (ground) cable, then wait two minutes for the airbag system capacitor 
to discharge before performing further diagnosis or service. This is the only sure way to disable the airbag 
system. Failure to take the proper precautions could result in accidental airbag deployment and possible 
personal injury or death. 

1. Disconnect and isolate the negative battery cable. 

2. Remove the front seat assembly, (Refer to 23 -
BODY/SEATS/SEAT - REMOVAL). 

3. Remove the left a-pillar trim (Refer to 23 - BODY/ 
I NTERIOR/ A-PILLAR TRIM/GRAB HANDLE 
REMOVAL). 

4. Disconnect the headliner wire harness connector 
located at the a-pillar. 

5. Remove the instrument panel top cover (Refer to 
23 - BODY/INSTRUMENT PANEUINSTRUMENT 
PANEL TOP COVER - REMOVAL). 

80d407a9 
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6. Remove the left cowl trim panel (Refer to 23 -
BODY/INTERIOR/COWL TRIM - REMOVAL). 

7, Remove the steering column (Refer to 19 -
STEERING/COLUMN ~ REMOVAL). 

8Od40b4e 

81621bdc 
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8. Remove the two bolts (1) that secure the steering 
column support bracket to the instrument panel. 

9. Remove the park brake release handle actuator 
rod (Refer to 5 - BRAKES/PARKING BRAKE/RE
LEASE - REMOVAL). 
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10. Disconnect the instrument panel wire harness 
connector (2) located above the brake pedal from 
the bulkhead wire harness connector (1). 

11. Using a trim stick C-4755 or equivalent, from the 
notch on the bottom, remove the left instrument 
panel side cover. 

il 

80d3e775 
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12. Remove the three bolts (1) that secure the left 
side of the instrument panel to the dash panel. 

13. Remove the floor console, if equipped (Refer to 
23 - BODY/INTERIOR/FLOOR CONSOLE -
REMOVAL). 

14. Remove the air bag control module cover, if 
equipped (Refer to 8 - ELECTRICAURE
STRAINTS/AIRBAG CONTROL MODULE 
REMOVAL). 

15. Disconnect the air bag control module electrical 
connector (Refer to 8 - ELECTRICAURE
STRAINTS/AIRBAG CONTROL MODULE 
REMOVAL). 

80d412f9 
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16. Remove the two bolts (1) that secure the instru
ment panel to the center of the floor panel. 

17. Remove the right cowl trim cover (Refer to 23 -
BODY/INTERIOR/COWL TRIM - REMOVAL). 

18. Disconnect the two instrument panel wire harness 
connectors from the two body wire harness con
nectors (1) located on the right side of the cowl 
panel (2). 
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19. Disconnect the antenna coaxial cable connector 
(1) from the radio coaxial cable connector (2) 
located on the right side of the cowl panel. 

20. Remove the one bolt (2) that secures the instru
ment panel (3) to the HVAC housing (1) below the 
glove box opening (4). 

'. ~ o 
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21. Remove the right a-pillar trim (Refer to 23 -
BODY/INTERIORJA-PILLAR TRIM/GRAB HAN
DLE - REMOVAL). 

22. Using a trim stick C-4755 or equivalent, from the 
notch on the bottom, remove the right instrument 
panel side cover (1) from the instrument panel. 

8Od407a9 
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23. Remove the three bolts (1) that secure the right 
side instrument panel bracket to the dash panel. 

24. Remove the four screws (2) that secure the 
instrument panel (5) to the top of the cowl panel 
(1 ). 

25. Remove the two bolts (4) that secure the instru
ment panel to the top of the cowl panel. 

26. Pull back the driver's side carpet as necessary to 
pull the air bag module harness out from under 
the carpet. 

27. With the help of an assistant, lift the instrument 
panel up and off of the cowl panel and remove 
the instrument panel from the vehicle. 

28. If required, remove the four plastic screws inserts 
(3) from the top of the cowl panel. 

INSTALLATION 
1. If removed, install the four plastic screw inserts (3) 

into the top of the cowl panel (1). 

2. With the help of an assistant, position the instru
ment panel (5) into the vehicle and install the right 
side guide pin and the left side guide hook to the 
sides of the cowl panel. 

3. Install the two bolts (4) that secure the instrument 
panel to the top of the cowl panel. 

4. Tighten the bolts to 12 N·m (9 ft. Ibs.). 

5. Install the four screws (2) that secure the instru
ment panel to the top of the cowl panel. 

6. Tighten the screws to 2 N·m (20 in. Ibs.). 

80d3e6d3 

80d3e6d3 
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7. Install the three bolts (1) that secure the right side 
instrument panel bracket to the cowl panel. 

8. Tighten the bolts to 12 N·m (9 ft. Ibs.). 

9. Position the air bag module harness under the car
pet and, position the carpet back. 

10. Install the right a-pillar trim (Refer to 23 - BODY I 
INTERIOR/A-PILLAR TRIM - INSTALLATION). 

11. Install the right instrument panel side cover. 

12. Install the one bolt (2) that secures the instrument 
panel (4) to the HVAC housing (1) below the 
glove box opening. 

8Od407a9 

80d3ea49 
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13. Connect the radio coaxial cable connector (2) to 
the antenna coaxial cable connector (1) located 
on the right side of the cowl panel. 

14. Connect the two instrument panel wire harness 
connectors to the two body wire harness connec
tors (1) located on the right side of the cowl panel 
(2). 

'. ~ 
" 

80d3e8c2 



15. Install the right cowl trim panel (Refer to 23 -
BODY/INTERIOR/COWL TRIM - INSTALLATION). 

16. Install the two bolts (1) that secure the instrument 
panel to the center of the floor panel. 

17. lighten the bolts to 12 N·m (9 ft. Ibs.). 

18. Connect the air bag control module electrical con
nector (Refer to 8 - ELECTRICAURESTRAINTSI 
AIRBAG CONTROL MODULE - INSTALLATION). 

19. Install the air bag control module cover, if 
equipped (Refer to 8 - ELECTRICAURE
STRAINTS/AIRBAG CONTROL MODULE 
INSTALLATION). 
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20. Install the floor console, if equipped (Refer to 23 -
BODY/INTERIOR/FLOOR CONSOLE 
INSTALLATION). 

21. Install the three bolts (1) that secure the left side 
of the instrument panel to the dash panel. 

22. Tighten the bolts to 12 N·m (9 ft. Ibs.). 

, .... ' 

80d412t9 



23. Install the left cowl trim panel (Refer to 23 -
BODY/INTERIOR/COWL TRIM - INSTALLATION). 

24. Connect the instrument panel wire harness con
nector (2) located above the brake pedal to the 
bulkhead wire harness connector (1). 

8Od40b4e 



25. Install the park brake release handle actuator rod 
(Refer to 5 - BRAKES/PARKING BRAKE/RE
LEASE - INSTALLATION). 

26. Install the two bolts (1) that secure the steering 
column support bracket to the instrument panel. 

27. Tighten the bolts to 14 N·m (10 ft. Ibs.). 



28. Install the steering column (Refer to 19 - STEER
ING/COLUMN - INSTALLATION). 

29. Install the left cowl trim cover (Refer to 23 -
BODY/INTERIOR/COWL TRIM - INSTALLATION). 

30. Install the left instrument panel side cover. 

31. Connect the headliner wire harness connector 
located at the a-pillar. 

32. Install the instrument panel top cover (2). (Refer 
to 23 - BODY/INSTRUMENT PANEUINSTRU
MENT PANEL TOP COVER - INSTALLATION) 

80d40b4e 



33. Install the lett a-pillar trim (Refer to 23 - BODY/ 
INTERIORIA-PILLAR TRIM - INSTALLATION). 

34. Install the front seat assembly, (Refer to 23 -
BODY/SEATS/SEAT - INSTALLATION). 

35. Reconnect the negative battery cable. 

8Od407a9 



INSTRUMENT PANEL CENTER BEZEL 

REMOVAL 

WARNING: On vehicles equipped with airbags, disable the airbag system before attempting any steering 
wheel, steering column, seat belt tensioner, or instrument panel component diagnosis or service. Discon
nect and isolate the battery negative (ground) cable, then wait two minutes for the airbag system capacitor 
to discharge before performing further diagnosis or service. This is the only sure way to disable the airbag 
system. Failure to take the proper precautions could result in accidental airbag deployment and possible 
personal injury or death. 

1. Disconnect and isolate the negative battery cable. 

2. If equipped, remove the floor console, (Refer to 23 
BODY IINTERIOR/FLOOR CONSOLE 

REMOVAL). 

3. Remove the cup holder if equipped, (Refer to 23 -
BODY/INSTRUMENT PANEUCUP HOLDER -
REMOVAL). 

4. On vehicles with a close out panel, remove the 
screws (3) and remove the close out panel (2). 

5. Remove the screws (2). 

6. Using a trim stick C-475~ or equivalent, disengage 
the retainer clips that secure the instrument panel 
center bezel (1) to the instrument panel. 
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7. Disconnect the wire harness connectors (4) and 
remove the center bezel from the vehicle. 

INSTALLATION 
1. Position the instrument panel center bezel (1) near 

the instrument panel and connect the wire harness 
connectors (4). 

2. Install the instrument panel center bezel (1) onto 
the instrument panel and fully engage the retainer 
clips. 

3. Install the two lower screws (2). 
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4. If necessary, install the close out panel (2) and 
install the screws (3). 

5. Install the cup holder if equipped, (Refer to 23 -
BODY/INSTRUMENT PANEUCUP HOLDER -
INSTALLATION). 

6. Install the floor console if necessary, (Refer to 23 -
BODY/INTERIOR/FLOOR CONSOLE w INSTALLA
TION). 

7. Connect the negative battery cable. 
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INSTRUMENT PANEL DRIVER SIDE BEZEL 

REMOVAL 

WARNING: On vehicles equipped with airbags, disable the airbag system before attempting any steering 
wheel, steering column, seat belt tensioner, or instrument panel component diagnosis or service. Discon
nect and isolate the battery negative (ground) cable, then wait two minutes for the airbag system capacitor 
to discharge before performing further diagnosis or service. This is the only sure way to disable the airbag 
system. Failure to take the proper precautions could result in accidental airbag deployment and possible 
personal injury or death. 

1. Disconnect and isolate the negative battery cable. 

2. Using a trim stick C-4755 or equivalent. from the 
notch on the bottom, remove the left instrument 
panel side cover. 

3. Remove the left cowl trim panel (Refer to 23 -
BODYIINTERIOR/COWL TRIM - REMOVAL). 

4. Remove the two screws (1) that secure the lower 
driver side instrument panel bezel (4) to the instru
ment panel. 

5. Using a trim stick C-4755 or equivalent, disengage 
the retaining clips that secure the top of the lower 
driver side instrument panel bezel to the instrument 
panel. 

6. Tilt the top of the lower driver side instrument panel 8Od3dea4 

bezel downward and, If equipped, disconnect the 
wire harness connector (3) from the adjustable pedal switch (2). 

7. Remove the lower driver side instrument panel bezel from the lower retaining hooks and remove the bezel. 

INSTALLATION 
1. Position the lower driver side instrument panel 

bezel onto the lower retaining hoods located on the 
instrument panel. 

2. If equipped, connect the wire harness connector (3) 
to the adjustable pedal switch (2). 

3. Tilt the top of the lower driver side instrument panel 
bezel upward and fully engage the bezel retaining 
clips to the instrument panel. 

4. Install the two screws (1) that secure the lower 
driver side instrument panel bezel to the instrument 
panel. Tighten the screws to 2 N·m (17 in. Ibs.). 

5. Install the left side cowl trim panel (Refer to 23 -
BODY/INTERIOR/COWL TRIM - INSTALLATION). 

6. Install the left instrument panel side cover. 

7. Reconnect the negative battery cable. 
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INSTRUMENT PANEL TOP COVER 

REMOVAL 
1. Using a trim stick· C-4755 or equivalent,. disengage 

the eight retain~r clip~ ,(1) that <se9ure 'ttle rear of 
the instrument· panel top c()ver .(2) . to the top of the . 
instrument pan~1 (3) ... ; . 

2. Pull the, instrument panel top co~er rearward to 
release the five retailier clips (4) that secure the' 
front of th&~instrument panel top cover to the toP. of 
the instrument' panel and- remove the cover. 

INSTALLATION 
1. Position the instrument panel top cover (2) t9 the 

top of the instrument panel (3) and engage the five 
retainer clips (4) that secure the cover to the instru
ment panel. 

2. Engage the eight retainer clips (1) that secure the 
instrument panel top cover to the top of the instru
ment panel by firmly pushing down on the top 
cover at each retainer clip location. 
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STEERING COLllMN OPENING COVER 

REMOVAL 
1. Remove the park brake release handle. (Refer to 5 

BRAKES/PARKING BRAKE/RELEASE 
REMOVAL) 

2. Remove the two screws that secure the bottom of 
the steering column opening cover (3) to the instru· 
ment panel. 

3. Using a trim stick C-4755 or equivalent, release the 
two retainer clips that secure the top of the steering 
column opening cover (2) to the instrument panel 
and remove the cover. 
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and remove the knee blocker. 4. Remove the screws 

23 . 159 

INSTALLATION d install the screws 
1. Install the knee blocker (2) an 

(1 ). 
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2. Position the steering column opening cover (2) to 
the instrument panel and fully engage the two 
upper retainer clips to the instrument panel. 

3. Install the two screws that secure the steering col
umn opening cover to the instrument panel. 

4. Install the park brake release handle. (Refer to 5 -
BRAKES/PARKING BRAKE/RELEASE 
INSTALLATION) 



STEERING COLllMN OPENING SUPPORT BRACKET 

REMOVAL 
1. Remove the steering column opening cover from 

the instrument panel (1) (Refer to 23 - BODY/IN
STRUMENT PANEUSTEERING COLUMN OPEN
ING COVER - REMOVAL). 

2. Remove the hood release handle from the steering 
column opening support bracket (2) (Refer to 23 -
BODY/HOOD/LATCH RELEASE CABLE 
REMOVAL). 

3. Disengage the retaining tabs that secure the data 
link connector (3) to the steering column opening 
support bracket and remove the data link connector 
from the bracket. 

4. Remove the two screws (4) that secure the steer
ing column opening support bracket (3) to the 
instrument panel (2). 

5. Slide the steering column opening support bracket 
upward to disengage the two locating tabs (1) and 
remove the bracket. 

80dc57e1 
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INSTALLATION 
1. Position the steering column opening bracket (3) 

onto the instrument panel (2) and engage to the 
two locating tabs (1). 

2. Install the two screws (4) that secure the steering 
column opening bracket to the instrument panel. 
Tighten the screws to 2.2 N·m (20 in. Ibs.). 

3. Position the data link connector (3) into the open
ing in the steering column opening bracket (2) and 
fully engage the retaining tabs that secure the con
nector to the bracket. 

4. Install the hood release handle (Refer to 23 -
BODY/HOOD/LATCH RELEASE CABLE - INSTAL
LATION). 

5. Install the steering column opening cover onto the 
instrument panel (1) (Refer to 23 - BODY/INSTRU
MENT PANEUSTEERING COLUMN OPENING 
COVER - INSTALLATION). 

80dc57e1 



DR~~~~~~~~~~~~~~~~~~INSTRUMENT ~NEL 23-163 

STORAGE BIN 

REMOVAL 

WARNING: On vehicles equipped with airbags, disable the airbag system before attempting any steering 
wheel, steering column, seat belt tensioner, or instrument panel component diagnosis or service. Discon
nect and isolate the battery negative (ground) cable, then wait two minutes for the airbag system capacitor 
to discharge before performing further diagnosis or service. This is the only sure way to disable the airbag 
system. Failure to take the proper precautions could result in accidental airbag deployment and possible 
personal injury or death. 

NOTE: A storage bin replaces the cup holder in 
the instrument panel when the vehicle is equipped 
with a floor console. 

1. Remove the instrument panel center bezel (Refer 
to 23 - BODY/INSTRUMENT PANEUINSTRU
MENT PANEL CENTER BEZEL - REMOVAL). 

2. Remove the floor console (Refer to 23 - BODY/IN
TERIOR/FLOOR CONSOLE - REMOVAL). 

3. Remove the four screws (1) that secure the stor
age bin (2) to the instrument panel and remove the 
bin. 

INSTALLATION 

NOTE: A storage bin replaces the cup holder in 
the instrument panel when the vehicle is equipped 
with a floor console. 

1. Position the storage bin (2) into the instrument 
panel. 

2. Install the four screws (1) that secure the storage 
bin to the instrument panel. Tighten the screws to 
2.2 N·m (20 in. Ibs.). 

3. Install the floor console (Refer to 23 - BODY/INTE
RIOR/FLOOR CONSOLE - INSTALLATION). 

4. Install the instrument panel center bezel (Refer to 
23 - BODY/INSTRUMENT PANEUINSTRUMENT 
PANEL CENTER BEZEL - INSTALLATION). 
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INTERIOR 
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INTERIOR 

CAUTION 

CAUTION:: Do not attempt to remove interior trim panels or moldings without first removing the necessary 
adjacent trim panels or moldings. To avoid damaging the trim panels, ensure that all the fasteners are 
removed or disengaged before attempting to remove interior trim panels or moldings. Trim panels are 
somewhat flexible but can be damaged if handled improperly. 
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4WD FLOOR SHIFT BOOT 

REMOVAL 
1. Using a small flat-bladed tool, remove the insert (2) 

from the top of the shift knob (1). 

2. Remove the nut (3) that secures the shift knob to 
the gear shift lever. 

3. Remove the gear shift knob (2). 

4. Using a trim stick C-4755 or equivalent, disengage 
the retaining tabs that secure the gear shift boot (3) 
to the floor console (1) and remove the boot. 

INSTALLATION 
1. Position the gear shift boot (3) over the gear shift 

lever. 

2. Engage the retaining tabs that secure the gear shift 
boot to the floor console (1). 

3. Install the shift knob (2) over the gear shift lever. 

BOd3ffda 
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4. Install the nut (3) that secures the shift knob (1) to 
the gear shift lever. Tighten the nut to 27 N·m (20 
ft. Ibs.). 

5. Install the insert (2) into the top of the shift knob. 

BOd3ffda 
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A-PILLAR TRIM/GRAB HANDLE 

REMOVAL 
1. Using a small flat-bladed tool, carefully open the 

two fastener covers (3) located in the a-pillar trim 
panel (2). 

2. Remove the two bolts (4) that secure the a-pillar 
trim panel to the a~pillar (1) and remove the trim 
panel. 

INSTALLATION 
1. Position the locating tab of the A-pillar trim panel 

(2) into the slot located in the top of the instrument 
panel. 

2. Install the A-pillar trim panel onto the A-pillar (1) 
and install the two bolts (4). Tighten the bolts to 6 
N·m (55 in. Ibs.). 

3. Close the two fastener covers (3) located in the 
A-pillar trim panel. 

8Od407a9 

80d407a9 
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B-PILLAR GRAB HANDLE 

REMOVAL 
1. Using a small flat-bladed tool, carefully open the 

two fastener covers (2) located on the grab handle 
(1 ). 

2. Remove the two bolts (3) that secure the grab han
dle to the B-pillar and remove the grab handle. 

INSTALLATION 
1. Install the grab handle (1) onto the B-pillar and 

install the two bolts (3). TIghten the bolts to 6 N·m 
(55 in. Ibs.). 

2. Close the two fastener covers (2) located on the 
grab handle. 

8Od4090f 

8Od4090t 
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B-PILLAR LOWER TRIM 

REMOVAL 

REGULAR CAB 

1. Remove the cowl trim panel (Refer to 23 - BODY I 
INTERIOR/COWL TRIM - REMOVAL). 

2. Remove the upper B-pillar trim panel (Refer to 23 -
BODY/INTERIOR/B-PILLAR UPPER TRIM 
REMOVAL). 

3. Remove the bolt (2) that secures the seat belt (1) 
to the bottom of the B-pillar (4) and position the 
seat belt out of the way. 

4. Using a trim stick C-4755 or equivalentJ disengage 
the retaining tabs that secure the lower B-pillar trim 
panel (3) to the B-pillar. 

5. Remove the seat belt from the lower B-pillar trim 
panel through the slot provided and remove the 
trim panel. 

QUAD CAB 

1. Remove the cowl trim panel (Refer to 23 - BODY I 
INTERIOR/COWL TRIM - REMOVAL). 

2. Remove the rear door sill trim cover (Refer to 23 • 
BODY/INTERIOR/REAR DOOR SILL TRIM 
COVER - REMOVAL). 

3. Remove the upper B-pillar trim panel (Refer to 23 -
BODY/INTERIORlB-PILLAR UPPER TRIM 
REMOVAL). 

4. Using a trim stick C-4755 or equivalentJ disengage 
the retaining tabs that secure the lower B-pillar trim 
panel (1) to the B-pillar (2). 

5. Remove the seat belt (3) from the lower B-pillar 
trim panel through the slot provided and remove 
the trim panel. 

8144c52d 
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INSTALLATION 

REGULAR CAB 

1. Route the seat belt (1) through the slot in the lower 
B-pillar trim panel (3) and position the trim panel to 
the B-pillar (4). 

2. Engage the retaining tabs that secure the lower 
B-pillar trim panel to the B-pHiar. 

3. Install the bolt (2) that secures the seat belt to the 
bottom of the B-pillar. Tighten the bolt to 40 N·m 
(30 ft. Ibs.). 

4. Install the upper 8-pillar trim panel (Refer to 23 -
BODY/INTERIOR/8-PILLAR UPPER TRIM 
INSTALLATION). 

5. Install the cowl trim panel (Refer to 23 - 80DY/IN
TERIOR/COWL TRIM - INSTALLATION). 

QUAD CAB 

1. Route the seat belt (3) through the slot in the lower 
B-pillar trim panel (1) and position the trim panel to 
the 8-pillar (2). 

2. Engage the retaining tabs that secure the lower 
B-pillar trim panel to the 8-pillar. 

3. Install the upper 8-pillar trim panel (Refer to 23 -
BODY/INTERIOR/B-PILLAR UPPER TRIM 
INSTALLATION). 

4. Install the rear door sill trim cover (Refer to 23 -
BODY/INTERIOR/DOOR SILL TRIM COVER -
INSTALLATION). 

5. Install the cowl trim panel (Refer to 23 - 80DYIIN
TERIOR/COWL TRIM - INSTALLATION). 

8144c52d 
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B-PILLAR UPPER TRIM 

REMOVAL 

REGULAR CAB 

1. Remove the cap (1) and then the bolt (2) that 
secures the seat belt (3) to the top of the B-pillar 
(4) and position the seat belt out of the way. 

2. Using a trim stick C-4755 or equivalent! disengage 
the retaining tabs that secure the upper B-pillar trim 
panel (5) to the B-pillar and remove the trim panel. 

QUAD CAB 

1. Using a small flat-bladed tool, carefully open the 
two fastener covers (2) located on the grab handle 
(1 ). 

2. Remove the two bolts (3) that secure the grab han
dle to the B-piUar and remove the grab handle. 

5144cbbS 

8Od4090f 
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3. Remove the cap (1) and the bolt (2) that secures 
the seat belt (3) to the top of the B~pillar (4) and 
position the seat belt out of the way. 

4. Using a trim stick C-4755 or equivalent, disengage 
the retaining tabs that secure the upper B-pillar trim 
panel (5) to the B-pillar and remove the trim panel. 

REGULAR CAB 

1. Position the upper B-pillar trim panel (5) to the 
B-pillar (4). 

2. Engage the retaining tabs that secure the upper 
B-pillar trim panel to the B-pillar. 

3. Install the bolt (2) that secures the seat belt (3) to 
the top of the B~pillar. Tighten the bolt to 40 N·m 
(30 ft. Ibs.). 

4. Install the cap (1) onto the seat belt. 

8144cbb4 

8144cbb5 
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QUAD CAB 

1. Position the upper B·pillar trim panel (5) to the 
B-pillar (4). 

2. Engage the retaining tabs that secure the upper 
B-pillar trim panel to the B-pillar. 

3. Install the bolt (2) that secures the seat belt (3) to 
the top of the B-pillar. Tighten the bolt to 40 N·m 
(30 ft. Ibs.). 

4. Install the cap (1) onto the seat belt. 

5. Install the grab handle (1) onto the B-pillar and 
install the two bolts (3). Tighten the bolts to 6 N·m 
(55 in. Ibs.). 

6. Close the two fastener covers (2) located on the 
grab handle. 

8144Cbb4 

80d409Of 
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C-PILLAR LOWER TRIM 

REMOVAL 
1. Remove the upper C-pillar trim panel (Refer to 23 -

BODY/INTERIOR/C-PILLAR TRIM - REMOVAL). 

2. Remove the bolt (3) that secures the seat belt (2) 
to the bottom of the C-pillar (4) and position the 
seat belt out of the way. 

3. Using a trim stick C-4755 or equivalent, disengage 
the retaining tabs that secure the lower C-pillar trim 
panel (1) to the C-piUar. 

4. Remove the seat belt from the lower C-pillar trim 
panel through the slot provided and remove the 
trim panel. 

INSTALLATION 
1. Route the seat belt (2) through the slot in the lower 

C-pillar trim panel (1) and position the trim panel to 
the C-pillar (4). 

2. Engage the retaining tabs that secure the lower 
C-pillar trim panel to the C-pillar. 

3. Install the bolt (3) that secures the seat belt to the 
bottom of the C-pillar. lighten the bolt to 40 N·m 
(30 ft. Ibs.). 

4. Install the upper C-pillar trim panel (Refer to 23 -
BODYIINTERIOR/C-PILLAR UPPER TRIM 
INSTALLATION). 

8144d2ed 

8144d2ed 
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C-PILLAR llPPER TRIM 

REMOVAL 
1. Remove the cap (1) and then the bolt (2) that 

secures the seat belt (3) to the top of the C-pillar 
(4) and position the seat belt out of the way. 

2. Using a trim stick C-4755 or equivalent, disengage 
the retaining tabs that secure the upper C-pillar 
trim panel (5) to the C-pillar and remove the trim 
panel. 

INSTALLATION 
1. Position the upper C-pillar trim panel (5) to the 

C-pillar (4). 

2. Engage the retaining tabs that secure the upper 
C-pillar trim panel to the C-pillar. 

3. Install the bolt (2) that secures the seat belt (3) to 
the top of the C-pillar. Tighten the bolt to 40 N·m 
(30 ft. Ibs.). 

4. Install the cap (1) onto the seat belt. 
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CARPETS AND FLOOR MATS 

REMOVAL 

NOTE: Carpet for Quad Cab model shown. Regular cab similar. 

1. Remove the front seats (Refer to 23 - BODY/ 
SEATS/SEAT - FRONT - REMOVAL). 

2. If equipped, remove the floor console (Refer to 23 -
BODY/INTERIOR/FLOOR CONSOLE 
REMOVAL). 

3. If equipped. remove the three bolts (1) that secure 
the rear storage compartment (2) to the floor panel 
(3) and remove the storage compartment from the 
rear trim panel (4). 

4. On Quad Cab models, remove the rear seats (1) 
(Refer to 23 - BODY/SEATS/SEAT - REAR -
REMOVAL). 

5. On Quad Cab models, remove the rear cup holder 
(2) using a trim stick C-4755 or equivalent. 

8144&038 
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6. Remove the lower B-pillar trim panels (Refer to 23 
- BODY/INTERIORlB-PILLAR LOWER TRIM -
REMOVAL). 

7. On Quad Cab models, remove the bolt that 
secures the lower seat belt anchor to the floor 
panel near the B-pillars (Refer to 8 - ElECTRICAU 
RESTRAINTS/SEAT BELT & RETRACTOR -
REMOVAL). 

8. Remove the retaining screw (1) that secures the 
jack assembly (2) to the floor panel (3) and remove 
the jack assembry. 

9. Remove the two bolts (4) that secure the jack 
assembly to the floor panel. 

10. For trucks equipped with a scissor type jack. 
remove the bolts (1) and remove the jack (2). 

11. Remove the screws and remove the load floor 
storage strap snaps (1). 



DR _____________________ INTERIOR 23 • 179 

12. On Quad Cab models, remove the eleven push
pin fasteners (1) that secure the rear of the carpet 
(2) to the floor panel (3). 

13. Remove the carpet from the vehicle. 

INSTALLATION 

NOTE: Carpet for Quad Cab model shown. Regular cab similar. 

1. Position the carpet (2) into the vehicle. 

2. On Quad Cab models, install the ereven push-pin 
fasteners (1) that 'secure the carpet to the floor 
panel (3). 

3. Install the load floor storage snaps and screws (1). 

8144&038 

8144&038 
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4. On trucks equipped with a scissor jack. install the 
jack and install the bolts (1). 

5. Install the two bolts (4) that secure the jack assem
bly (2) to the floor panel (3). 

6. Position the jack assembly onto the two bolts and 
install the retaining screw (1). Tighten the screw 
securely. 

7. On Quad Cab models. install the bolt that secures 
the lower seat belt anchors the floor panel near the 
B-pillars (Refer to 8 - ELECTRICAURESTRAINTS/ 
SEAT BELT & RETRACTOR - INSTALLATION). 
Tighten the bolt to 40 N·m (30 ft. Ibs.). 

8. Install the lower B-pillar trim panels (Refer to 23 -
BODY/INTERIORlB-PILLAR LOWER TRIM 
INSTALLATION). 

9. On Quad Cab models, install the rear seat (1) 
(Refer to 23 - BODY/SEATS/SEAT - INSTALLA
TION). 

10. On Quad Cab models, install the rear cup holder 
(2). 

6144&038 
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11. If equipped, position the rear storage compartment 
(2) onto the rear cab trim panel (4) and install the 
three bolts (1). Tighten the bolts to 6 N·m (55 in. 
Ibs.). 

12. If equipped, install the floor console (Refer to 23 -
BODYIINTERIORIFLOOR CONSOLE - INSTAL
LATION). 

13. Install the front seats (Refer to 23 - BODY/ 
SEATS/SEAT· FRONT - INSTALLATION). 
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COAT HOOK 

REMOVAL 
1. Using a trim stick C-47S5 or equivalent, disengage 

the release clip (2) as shown and remove the coat 
hook (1) from the headliner (3) 

INSTALLATION 
1. Position the coat hook (1) through the headliner (3) 

and fully seat the base of the support to the roof 
panel. 

2. Engage the release clip (2). 
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COWL TRIM 

REMOVAL 
1. Using a trim stick C-47S5 or equivalent, disengage 

the retaining tabs of the cowl trim panel (1) from 
the retainer clips (2) in the door sill (3), 

2. Pull the cowl trim panel rearward and remove it 
from the vehicle. 

INSTALLATION 
1. Position the cowl trim panel (1) onto the door sill 

(3). 

2. Push the cowl trim panel forward and then engage 
the retaining tabs that secure the sill trim panel to 
the rear door sill. 

8Od40b4e 
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FLOOR CONSOLE 

REMOVAL 

Mini Floor Console 
1. If equipped. remova the 4WD gear shift boot (Refer 

to 23 • BODY/INTERIORl4WD FLOOR SHIFT 
BOOT· REMOVAL). 

2. If equipped with a manual transmission, remove 
the transmission gear 'shift lever extension. 

3. Remove the console inserts, if equipped. 

4. Remove the bolts (2) that secure the rear console 
(1) to the floor panel. 

5. Lift up the rear of the floor console to clear the 
gear shift lever, if equipped. 
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6. Remove the bolts (2) and separate the front con
sole (3) from the floor. 

7. Separate the front clips (1) and remove the mini 
console~ 

Full Floor Console 
1. Before proceeding with the following repair proce

dure, review all warnings and cauttons. (Refer to 
23 - BODY/SEATS - WARNING) , 

2. Using a trim stick C-4755 or equivalent, separate 
the seven front console bezel clips (2), lift up the 
back of the bezel (1) and remove. 
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3. Remove the bolts (1) and lift the rear of the base 
up to release the front guide pins (5). 

4. Remove the front base (2). 

NOTE: Do not reuse the seat fasteners, always 
replace with new ones. 

5. Remove and discard the front bolts (4). 

6. Position the seats forward, remove the rear bolts 
(2) and discard. 

7. Disconnect the 12v power supply electrical connec
tor (3 - if equipped). 

8. Fold the seat backs forward and roll the seat 
assembly (1) back in the vehicle. 

9. Remove the nuts (2) attaching the center seat con
sole (1) to the drivers seat and the passenger seat 
and discard. 



DR --------------------- ·INTERIOR 23 -187 

10. Remove the nuts (4) attaching the center console 
(2) to the drivers seat (3) and the passenger seat 
in the rear' of the seat and discard. 

11. Disconnect the electrical connector (1 - if 
equipped). 

12. Roll the seat assembly forward and remove the 
center seat console. 

INSTALLATION 

Mini Floor Console 
1. Position the console and seat the front clips (1) 

fully. 

2. Install the bolts (2). 
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3. InstaU the bolts (2) that secure the rear console (1) 
to the floor panel. 

4. Install the inserts. 

5. Install the gear shift lever extension. 

6. Install the 4WD gear shift boot. . 
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Full Floor Console 

1. Before proceeding with the following repair proce
dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 

NOTE: Do not reuse the seat fasteners, always 
replace·~·with new ones. 

2. Position the center seat console onto the front seat 
assem bly and roll the _ seat assembly back -in the 
vehicle. 

3. Install new nuts (4) attaching the center console to 
the drivers (3) and passenger seat. 

4. Connect the electrical connector (1 - if equipped). 

5. Tighten the nuts (4) to 25 N·m (18 ft. Ibs.). 

6. Install new nuts (2) attaching the center console (1) 
to the drivers and passenger seat. 

7. Tighten the nuts to 25 N·m (18 ft. Ibs.). 

8. Connect the electrical connector (3 and 5 - if 
equipped). 

9. Roll·the seat assembly forward and install new rear 
bolts (2). 

10. Connect the 12v power supply electrical connec
tor (3 - if equipped). 

11. Tighten the rear bolts to 40 N·1i) (30 ft. Ibs.). 

12. Fold the seat backs up and sUde the seats to the 
rear. 

13. Install new front bolts (4) and tighten to 28 N·m 
(21 ft. lbs.). 
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HEADLINER 

REMOVAL 

NOTE: Headliner for Quad Cab model shown. Reg
ular cab similar. 

1. On Mega Cab models, remove the front seats, 
(Refer to 23 - BODY/SEATS/SEAT - FRONT -
REMOVAL). 

2. Remove the A-pillar trim panels (Refer to 23 -
BODY/INTERIOR/A-PILLAR TRIM - REMOVAL). 

3. Remove the upper B-pillar trim panels (Refer to 23 
- BODY/INTERIOR/B-PILLAR UPPER TRIM -
REMOVAL). 

4. On Quad Cab models, remove the upper C~pillar 
trim panels (Refer to 23 - BODY/INTERIOR/C-PIL
LAR TRIM - REMOVAL). 

5. Disconnect the wire harness connector (1) located 
at the left A-pillar from the headliner wire harness 
(2). 

6. Disconnect the headliner wire harness connector 
(3) from the inside rear view mirror. 

7. Remove the overhead console (Refer to 8 - ELECTRICAUOVERHEAD CONSOLE - REMOVAL). 

8. Remove the sun visors (4) (Refer to 23 - BODY/INTERIOR/SUN VISOR - REMOVAL). 

8144&f41 

9. Remove the sun visor supports (5) (Refer to 23 - BODY/INTERIOR/SUN VISOR SUPPORT - REMOVAL). 

10. Remove the dome lamp (6) (Refer to 8 - ELECTRICAULAMPS/UGHTING - INTERIOR/DOME LAMP -
REMOVAL). 

11. Remove the two coat hooks (7) (Refer to 23 - BODYIINTERIOR/COAT HOOK - REMOVAL). 

12. Lower the rear of the headliner (9) downward from the roof panel (10) and disconnect the headliner wire har
ness connector (8) from the center high mounted stop lamp. 

13. Lower the front of the headliner downward and remove the headliner through the passenger door opening. 

INSTALLATION 

NOTE: Headliner for Quad Cab model shown. Reg
ular cab similar. 

1. Position the headliner (9) into the vehicle through 
the passenger door opening. 

2. Connect the headliner wire harness connector (8) 
to the center high mounted stop lamp. 

3. Raise the rear of the headliner upward and install 
the two coat hooks (7) (Refer to 23 - BODY/INTE
RIOR/COAT HOOK - INSTALLATION). 

4. Raise the front of the headliner upward and install 
the sun visor supports (5) (Refer to 23 - BODY/IN
TERIOR/SUN VISOR SUPPORT - INSTALLA
TION). 

5. Install the sun visors (4) (Refer to 23 - BODY/IN
TERIOR/SUN VISOR - INSTALLATION). 

6. Install the dome lamp (6) (Refer to 8 - ELECTRI
CAULAMPS/LIGHTING - INTERIOR/DOME LAMP 
- INSTALLATION). 

8144&141 
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7. Install the overhead console (Refer to 8 - ELECTRICAUOVERHEAD CONSOLE· INSTALLATION). 

8. Connect the headliner wire harness connector (3) to the inside rear view mirror 

9. Connect the headliner wire harness (2) to the wire harness connector (1) located at the left A-pillar. 

10. On Quad Cab models, install the upper C-pillar trim panel (Refer to 23 - BODYIINTERIOR/C-PILLAR TRIM -
INSTALLATION). 

11. Install the upper B-pillar trim panels (Refer to 23 - BODYIINTERIOR/B-PILLAR UPPER TRIM - INSTALLATION). 

12. Install the upper A-pillar trim panels. (Refer to 23 - BODY/INTERIORIA-PILLAR TRIM· INSTALLATION). 

13. On Mega Cab models, install the front seats, (Refer to 23 - BODY/SEATS/SEAT - FRONT - INSTALLATION). 
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LOAD FLOOR 

REMOVAL 
1. Move the rear. seat cushion (i) to the up position. 

2. Remove the two nuts (2) that secure the rear of the 
load floor (3) to the floor panel. 

3. Move the load floor (2) to the up position. 

4. Remove the two bolts (3) that secure the load floor 
to the floor panel (1) and remove the load floor. 

5. If required, remove the support cylinder (4) (Refer 
to 23 - BODY/INTERIOR/LOAD FLOOR SUPPORT 
CYLINDER - REMOVAL). 
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INSTALLATION 
1. If removed, install the load floor support cylinder (4) 

(Refer to 23 - BODY/INTERIOR/LOAD FLOOR 
SUPPORT CYLINDER - INSTALLATION). 

2. Position the load floor (2) into the vehicle and 
install the two bolts (3) that secure it to the floor , 
panel (1). Tighten the bolts to 40 N·m (30 ft. Ibs.). 

3. Move the load floor (3) to the down position and 
install the two nuts (2) that secure the load floor to _ 
the floor paner. Tighten the nuts to 25 N·m (18 ft. 
\bs.). 

4. Move the rear seat cushion (1) to the down 
position. 
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REAR CAB BACK PANEL TRIM 

REMOVAL 
1. If equipped, remove the three bolts (1) that secure 

the rear storage compartment (2) to the floor panel 
(3) and remove the storage compartment from the 
rear cab trim panel (4). 

2. If equipped, using a trim stick C-4755 or equiva
lent, disengage the latch (4) for the utility hook 
cover (3) and open the cover to gain access to the 
screw (1) that secures the utility hook (2) to the 
rear cab back panel. 

BOd451bO 
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3. On Regular cab models, remove the lower B-pillar 
trim panels (Refer to 23 - BODY/INTERIORlB-PIL
LAR LOWER TRIM - REMOVAL). 

4. On Regular cab models, remove the utility hook (3) 
or the storage bin latch (4) (depending on applica
tion) from the rear cab trim panel (1) and remove 
the trim panel. 

5. On Quad Cab models, remove the child seat tether 
straps from the rear cab back panel (2) (Refer to 8 
- ELECTRICAURESTRAINTS/CH ILD RESTRAINT 
ANCHOR - REMOVAL). 

6. On Quad Cab models, remove the center seat belt 
trim bezel (Refer to 8 - ELECTRICAURE-
STRAINTS/SEAT BELT & RETRACTOR 
REMOVAL). 

7. On Quad Cab models, remove the lower C-pillar 
trim panels (Refer to 23 - BODY/INTERIOR/C-PIL
LAR TRIM - REMOVAL). 

8. On Quad Cab models, remove the two push-pin 
fasteners (1 and 4) that secure the rear cab trim 
panel (3) to the rear cab back panel and remove 
the trim panel. 

INSTALLATION 
1. On Quad Cab models, position the rear cab trim 

panel (3) onto the rear cab back panel (2) and 
install the two push-pin fasteners (1 and 4). 

2. On Quad Cab models, install the lower C-pillar trim 
panels (Refer to 23 - BODY/INTERIOR/C-PILLAR 
TRIM - INSTALLATION). 

3. On Quad Cab models, install the center seat belt 
trim bezel (Refer to 8 - ELECTRICAURE
STRAINTS/SEAT BELT & RETRACTOR - INSTAL
LATION. 

4. On Quad Cab models, install the child seat tether 
straps (Refer to 8 - ELECTRICAURESTRAINTSI 
CHILD RESTRAINT ANCHOR - INSTALLATION). 

8Od455bl 
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5. On Regular cab models, position the rear cab trim 
panel (1) onto the rear cab back panel (2) and 
install the utility hook (3) or the storage bin latch 
(4) (depending on application). 

6. On Regular cab models, install the lower B-pillar 
trim panels (Refer to 23 - BODY/INTERIORlB-PIL
LAR LOWER TRIM - INSTALLATION). 

7. If equipped, position the rear storage compartment 
(2) onto the rear cab trim panel (4) and install the 
three bolts (1). Tighten the bolts to 6 N·m (55 in. 
Ibs.). 

8Od455bi 
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REAR DOOR SILL TRIM COVER 

REMOVAL 
1. Using a trim stick C-4755 or equivalent, disengage 

the retaining tabs of the sill trim panel (1) from the 
retainer clips in the rear door sill (2) and remove 
the trim panel. 

INSTALLATION 
1. Position the sill trim panel (1) onto the rear door sill 

(2). 

2. Engage the retaining tabs that secure the sill trim 
panel to the rear door sill. 

8Od40ef2 
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REAR VIEW MIRROR 

REMOVAL 
1. If equipped, disconnect the wire harness connector 

(1) from the rear view mirror {3}. 

2. Loosen the set screw (2) that secures the rear view 
mirror to the mounting bracket (4). 

3. Slide the base of the rear view mirror upward and 
remove the mirror from the mounting bracket. 

4. If required, remove the mirror mounting bracket 
from the windshield (5). 

INSTALLATION 

INSTALLATION 
1. If required, install the mounting bracket (4) to the 

windshield (5) (Refer to 23 - BODY/INTERIOR/ 
REAR VIEW MIRROR - REAR VIEW MIRROR 
MOUNTING BRACKET - INSTALLATION). 

2. Position the base of the rear view mirror (3) onto 
the mounting bracket and slide the mirror down
ward until it is fully engaged on the mounting 
bracket. 

3. Tighten the set screw (2) that secures the rear view 
mirror to the mounting bracket to 1 N·m (15 in. 
Ibs.). 

4. If equipped, connect the wire harness connector (1) 
to the rear view mirror. 

REAR VIEW MIRROR MOUNTING BRACKET 
1. Mark the position for the mirror mounting bracket 

(4) on the outside of the windshield glass (5) with a 
wax pencil. 

2. Clean the bracket contact area on the glass. Use a 
mild powdered cleanser on a cloth saturated with 
isopropyl (rubbing) alcohol. Finally, clean the glass 
with a paper towel dampened with alcohol. 

3. Sand the surface on the mounting bracket with a 
fine grit sandpaper. Wipe the mounting bracket sur
face clean with a paper towel. 

4. Apply accelerator to the surface on the mounting 
bracket according to the following instructions: 

a. Crush the vial to saturate the felt applicator. 

b. Remove the paper sleeve. 

c. Apply accelerator to the contact surface on the mounting bracket. 

8Ob3c6eb 
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d. Allow the accelerator to dry for five minutes. 

e. Do not touch the bracket contact surface after the accelerator has been applied. 

5. Apply adhesive accelerator to the bracket contact surface on the windshield glass. Allow the accelerator to dry 
for one minute. Do not touch the glass contact surface after the accelerator has been applied. 

6. Install the mounting bracket according to the following instructions: 

a. Apply one drop of adhesive at the center of the bracket contact-surface on the windshield glass. 

b. Apply an even coat of adhesive to the contact surface on the mounting bracket. 

c. Align the mounting bracket with the marked position on the windshield glass. 

d. Press and hold the mounting bracket in place for at least one minute. 

NOTE: Verify that the mirror mounting bracket is correctly aligned, because the adhesive will cure rapidly. 

7. Allow the adhesive to cure for 8-10 minutes. Remove any excess adhesive with an alcohol-dampened cloth. 

8. Allow the adhesive to cure for an additional 8-10 minutes before installing the rear view mirror (3) (Refer to 23 
- BODY/INTERIOR/REAR VIEW MIRROR - INSTALLATION). 
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SUN VISOR 

REMOVAL 
1. Remove the three screws (1) that secure each sun 

visor (2) to the roof panel and remove the visor 
from the headliner (3). 

2. If equipped, disconnect the wire harness connector 
for the illuminated vanity mirror (4). 

INSTALLATION 
1. If equipped, connect the wire harness connector for 

the illuminated vanity mirror (4). 

2. Position the sun visor (2) onto the headliner (3). 

3. Install the three screws (1) that secure each sun 
visor to the roof panel. Tighten the screws to 2.2 
N·m (20 in. Ibs.). 

81450815 

81450815 



DR --------------------- JNTERIOR 23 ·201 

SllN VISOR SllPPORT 

REMOVAL 
1. Using a trim stick C-4755 or equivalent. disengage 

the release clip (3) as shown and remove the sun 
visor support (1) from the headliner (2) 

INSTALLATION 
1. Position the sun visor support (1) through the 

headliner (2) and fully seat the base of the support 
to the roof panel. . . 

2. Engage the release clip (3). 

8Od44382 
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BODY VENT 

REMOVAL 
1. Remove the rear cab trim panel (Refer to 23 ~ 

BODY/INTERIOR/REAR CAB BACK PANEL TRIM 
- REMOVAL) 

2. Disengage the retaining tabs (1) that secure the 
body vent (3) to the cab back panel (2). 

3. Remove the vent through the opening in the cab 
back panel. 

INSTALLATION 
1. Position the body vent (3) into the opening of the 

cab back panel (2). 

2. InstaU the body vent into the cab back panel and 
fully engage the retaining tabs (1). 

3. Install the rear cab trim pane' (Refer to 23 - BODY / 
INTERIOR/REAR CAB BACK PANEL TRIM -
INSTALLATION). 



DR ----------------------- PAINT 23 - 203 

PAINT 

TABLE OF CONTENTS 

page page 

PAINT PAINT TOUCH-UP 
SPECIFICATIONS - PAINT CODES ............ 204 DESCRIPTION ............................... 207 

PAINT CODE STANDARD PROCEDURE 
DESCRIPTION ............................... 205 PAINT TOUCH-UP ......................... 207 

BASECOAT/CLEARCOAT FINISH FINESSE SANDING/BUFFING AND POLISHING 
DESCRiPTION ............................... 206 DESCRIPTION ............................... 208 



23 - 204 PAINT ---------------------- DR 

PAINT 

SPECIFICATIONS - PAINT CODES 

EXTERIOR COLORS 

EXTERIOR COLOR DAIMLERCHRYSLER CODE 

Inferno Red Crystal Pearlcoat ARJ 

Flame Red Clearcoat PR4 

Sunburst Orange Pearlcoat DV6 

Detonator Yellow Clearcoat Eye 
Light Khaki Metallic Clearcoat AJC 

Patriot Blue Pearlcoat WB7 

Electric Blue Pearlcoat ABS 
Bright Silver Metallic Clearcoat WS2 

Mineral Gray Metallic Clearcoat CDM 

Brilliant Black Crystal Pearlcoat AXR 

Bright White Clearcoat GW7 

INTERIOR COLORS 

INTERIOR COLOR DAIMLERCHRYSLER CODE 

M.Slate Gray D5 

Khaki J3 
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PAINT CODE 

DESCRIPTION 
Exterior vehicle body color(s) are identified on the Vehicle Certification Label (Refer to VEHICLE DATAIVEHICLE 
INFORMATIONNEHICLE CERTIFICATION LABEL - DESCRIPTION) or the Body Code Plate (Refer to VEHICLE 
DATANEHICLE INFORMATION/BODY CODE PLATE - DESCRIPTION). 

The first digit of the paint code listed on the vehicle indicates the sequen'ce" of application t i.e.: P = primary coat, Q 
;;;; secondary coat. The cofor names provided in the Paint and Trim Code Description chart are the same color 
names used on most repair product containers (Refer to 23 - BODY/PAINT - SPECIFICATIONS). 
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BASECOAT/CLEARCOAT FINISH 

DESCRIPTION 
The original equipment paint finish is a multi step process that involves cleaning, applying electro de-position 
(E-coat), anti-chip primer, basecoat, and clearcoat steps. 

CAUTION: Do not use abrasive chemicals, abrasive compounds or harsh alkaline based cleaning solvents 
on the painted surfaces of a vehicle. Failure to follow this caution can result in damage to vehicle finish. 

On most vehicles a two-part paint application (basecoat/clearcoat) is used. Color paint that is applied to primer is 
called base coat. A clear coat paint is then applied to protect the basecoat from ultraviolet light and to provide a 
durable high-gloss finish. 
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PAINT TOUCH-liP 

DESCRIPTION 
If the painted metal surface of a vehicle becomes scratched or chipped, it should be touched-up as soon as pos-
sible to avoid corrosion. -

WARNING: Use an OSHA approved respirator and safety glasses when spraying paint or solvents in a con
fined area. Failure to follow this warning may result in possible personal injury or death. 

When repairing painted metal surfaces, for best results, use MOPAR® Scratch Filler/Primer, Touch-Up Paints and 
Clear Top Coat. 

STANDARD PROCEDURE 

PAINT TOUCH-UP 
1. Scrape any loose paint and corrosion from inside the scratch or chip. 

WARNING: Avoid prolonged skin contact with petroleum or alcohol-based cleaning solvents. Failure to fol
low this warning can result in possible personal injury or death. 

2. Clean affected area with MOPAR® Tar/Road Oil Remover or equivalent, and allow to dry. 

3. Fill the inside of the scratch or chip with a coat of filler/primer. Do not overlap primer onto good surface finish. 
The applicator brush should be wet enough to puddle-fill the scratch or chip without running. Do not stroke brush 
applicator on body surface. Allow the filler/primer to dry hard. 

4. Cover the filler/primer with color touch-up paint. Do not overlap touch-up color onto the original color coat around 
the scratch or chip. Butt the new color to the original color, if possible. Do not stroke applicator brush on body 
surface. Allow touch-up paint to dry hard. 

5. On vehicles without clearcoat, the touch-up color can be lightly finesse sanded (1500 grit) and polished with 
rubbing compound. 

6. On vehicles with clearcoat, apply clear top coat to touch-up paint with the same technique as described in Step 
4. Allow clear top coat to dry hard. If desired, the clearcoat can be lightly finesse sanded (1500 grit) and polished 
with rubbing compound. 
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FINESSE SANDING/BUFFING AND POLISHING 

DESCRIPTION 

CAUTION: Do not remove more than 0.5 mils of clearcoat finish when sanding, hand buffing or polishing. 
Basecoat paint must retain clearcoat for durability. 

CAUTION: If the finish has been finesse sanded in the past, it cannot be repeated. Failure to follow this 
caution can result in damage to vehicle finish. 

NOTE: Finesse sanding should only be performed by a trained automotive paint technician. 

Minor acid etching, orange peel, or smudging in a clearcoat or single-stage finish can be reduced with light finesse 
sanding, hand buffing and polishing. Use a Paint Thickness Gauge #PR-ETG-2X or equivalent to determine 
clearcoat or single-stage paint thickness before and after the repair. 
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WARNING 

WARNINGS - RESTRAINT SYSTEM 

WARNING: To avoid serious or fatal injury on vehicles equipped with the Supplemental Restraint System 
(SRS), never attempt to repair the electrically conductive circuits or wiring components related to the SRS. 
Such repairs can compromise the conductivity and current carrying capacity of those critical electrical cir
cuits, which may cause SRS components not to deploy when required, or to deploy when not required. Any 
wire harness containing broken, cut, burned or otherwise damaged electrically conductive SRS wiring, ter
minals or connector components must be removed and replaced with an entire new wire harness. Only 
minor cuts or abrasions of wire and terminal insulation where the conductive material has not been dam
aged, or connector insulators where the integrity of the latching and locking mechanisms have not been 
compromised may be repaired using appropriate methods. 

WARNING: To avoid serious or fatal injury during and following any seat belt or child restraint anchor ser
vice, carefully inspect all seat belts, buckles, mounting hardware, retractors, tether straps, and anchors for 
proper installation, operation, or damage. Replace any belt that is cut, frayed, or torn. Straighten any belt 
that is twisted. Tighten any loose fasteners. Replace any belt that has a damaged or ineffective buckle or 
retractor. Replace any belt that has a bent or damaged latch plate or anchor plate. Replace any child 
restraint anchor or the unit to which the anchor is integral that has been bent or damaged. Never attempt to 
repair a seat belt or child restraint component. Always replace damaged or ineffective seat belt and child 
restraint components with the correct, new and unused replacement parts listed in the DaimlerChrysler 
Mopar® Parts Catalog. 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, disable the Supplemental 
Restraint System (SRS) before attempting any steering wheel, steering column, airbag, seat belt tensioner, 
impact sensor, or instrument panel component diagnosis or service. Disconnect and isolate the battery neg
ative (ground) cable, then wait two minutes for the system capacitor to discharge before performing further 
diagnosis or service. This is the only sure way to disable the SRS. Failure to take the proper precautions 
could result in accidental airbag deployment. 

WARNING: To avoid serious or fatal injury on vehicles equipped with airbags, before performing any weld
ing operations disconnect and isolate the battery negative (ground) cable and disconnect all wire harness 
connectors from the Occupant Restraint Controller (ORC). Failure to take the proper precautions could 
result in accidental airbag deployment and other possible damage to the Supplemental Restraint System 
(SRS) circuits and components. 

WARNING: To avoid serious or fatal injury, do not attempt to dismantle an airbag unit or tamper with its 
inflator. Do not puncture, incinerate, or bring into contact with electricity. Do not store at temperatures 
exceeding 930 C (2000 F). An airbag inflator unit may contain sodium azide and potassium nitrate. These 
materials are poisonous and extremely flammable. Contact with acid, water, or heavy metals may produce 
harmful and irritating gases (sodium hydroxide is formed in the presence of moisture) or combustible com
pounds. An airbag inflator unit may also contain a gas canister pressurized to over 17.24 kPa (2500 psi). 

WARNING: To avoid serious or fatal injury when handling a seat belt tensioner retractor, proper care should 
be exercised to keep fingers out from under the retractor cover and away from the seat belt webbing where 
it exits from the retractor cover. 

WARNING: To avoid serious or fatal injury, replace all Supplemental Restraint System (SRS) components 
only with parts specified in the DaimlerChrysler Mopar® Parts Catalog. Substitute parts may appear inter
changeable, but internal differences may result in inferior occupant protection. 
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WARNING: To avoid serious or fatal injury, the fasteners, screws, and bolts originally used for the Supple
mental Restraint System (SRS) components must never be replaced with any substitutes. These fasteners 
have special coatings and are specifically designed for the SRS. Any time a new fastener is needed, replace 
it with the correct fasteners provided In the service package or specified in the DalmlerChrysler Mopar® 
Parts Catalog. 

WARNING: To avoid serious or fatal injury when a steering column has an airbag unit attached, never place 
the column on the floor or any other surface with the steering wheel or alrbag unit face down. 
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CENTER SEAT 

REMOVAL 
1. Before proceeding with the following repair proce

dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 

NOTE: Do not reuse the seat fasteners; always 
replace with new ones. 

2. Remove and discard the front bolts (4). 

3. Position the seats forward, remove the rear bolts 
(2) and discard. 

4. Disconnect the 12v power supply electrical connec
tor (3 - if equipped). 

5. Fold the seat backs forward and roll the seat 
assembly (1) back in the vehicle. 

6. Remove the nuts (2 and 4) attaching the center 
seat (1) to the drivers seat and the passenger seat 
and discard. 

7. Remove the nuts (4) attaching the center seat (2) 
to the drivers seat (3) and the passenger seat in 
the rear of the seat and discard. 

8. Disconnect the electrical connector (1 - if 
equipped). 

9. Roll the seat assembly forward and remove the 
center seat portion. 

., 
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INSTALLATION 
1. Before proceeding with the following repair proce

dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 

NOTE: Do not reuse the seat fasteners, always 
replace with new ones. 

2. Install the center seat (2) and roll the seat assem
bly back in the vehicle. 

3. Install new nuts (4) attaching the center seat to the 
drivers (3) and passenger seat. 

4. Connect the electrical connector (1 - if equipped). 

5. Tighten the nuts (4) to 25 N·m (18 ft. Ibs.). 

6. Install new nuts (2 and 4) attaching the center seat 
(1) to the drivers and passenger seat. 

7. Tighten the nuts (4) to 25 N·m (18 ft. Ibs.). 

8. Connect the electrical connector (3 and 5 - if 
equipped). 

9. Ron the seat assembty forward and install new fear 
bolts (2). 

10. Connect the 12v power supply electrical connec
tor (3 - if equipped). 

11. Tighten the rear bolts to 40 N·m (30 ft. Ibs.). 

12. Fold the seat backs up and slide the seats to the 
rear. 

13. Install new front bolts (4) and tighten to 28 N·m 
(21 ft. Ibs.). 
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CENTER ARMREST I SEAT BACK 

REMOVAL 
1. Before proceeding with the following repair proce· 

dure, review all warnings and cautions. (Refer to 
23 • BODY/SEATS - WARNING) 

NOTE: Do not reuse the seat fasteners, always 
replace with new ones. 

2. Remove the center seat (Refer to 23 • BODY/ 
SEATS/SEAT - CENTER - REMOVAL). 

3. Disconnect the storage bin/cushion cover j-straps 
and position aside. 

4. Remove and discard the hinge bolts (2) and sepa· 
rate the seat back from the storage bin/cushion (1). 

INSTALLATION 
1. Before proceeding with the following repair proce

dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 

NOTE: Do not reuse the seat fasteners, always 
replace with new ones. 

2. Install the seat back onto the storage bin/cushion 
(1) and install new hinge bolts (2). 

3. Tighten the hinge to storage bin/cushion bolts (2) to 
25 N·m (18 ft. Ibs.). 

4. Connect the storage bin/cushion cover j-straps. 

5. Install the center seat (Refer to 23 - BODY/SEATS/ 
SEAT - CENTER - INSTALLATION). 
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CENTER SEAT BACK INERTIA HINGE COVER 

REMOVAL 

NOTE: Free pivot hinge cover is removed with the 
free pivot hinge (Refer to 23 - BODYISEATSICEN
TER SEAT BACK HINGE· REMOVAL). 

1. For the inertia hinge cover disconnect the zip strip 
(1 ). 

2. Position aside the storage bin/cushion cover (4). 

3. Remove the pivot bolt (5). 

4. Open the hinge cover at the bottom and remove 
the hinge cover (1). 

8Od20380 
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INSTALLATION 

NOTE: Free pivot hinge cover is installed with the 
free pivot hinge (Refer to 23 • BODY/SEATS/CEN
TER SEAT BACK HINGE - INSTALLATION). 

1. Position the hinge cover (1) over the hinge (2) and 
close over the lock tabs (3). 

2. Install the pivot bolt (5) and tighten to 10 N·m (89 
in.lbs.). 

3. Reposition the storage bin/cushion cover (4). 

4. Connect the zip strip (1). 

8OcI20380 
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CENTER SEAT BACK HINGE 

REMOVAL 

FREE PIVOTIHINGE COVER 

NOTE: Do not reuse the seat fasteners, always 
replace with new ones. 

1. Remove the seat back (Refer to 23 - BODY / 
SEATS/CENTER ARMREST/SEAT BACK 
REMOVAL). 

2. Disconnect the storage bin/cushion cover j-strap 
and position aside. 

3. Remove and discard the pivot bolt (1). 

4. Remove the hinge spacer (2). 

80da82c6 

8OcIa82e3 
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5. Open the hinge cover flap (1) and remove the wire 
harness (5 - if equipped). 

6. Remove the cover (3) from the hinge (4). 

INERTIA HINGE 

NOTE: Do not reuse the seat fasteners, always 
replace with new ones. 

1. Remove the seat back (Refer to 23 - BODY/ 
SEATS/CENTER ARMREST/SEAT BACK 
REMOVAL). 

2. Remove the seat back inertia hinge cover (Refer to 
23 - BODY/SEATS/CENTER SEAT BACK INERTIA 
HINGE COVER - REMOVAL). 

3. Remove and discard the inertia hinge bolts (1) and 
remove the hinge (3). 

8Oda8211 
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INSTALLATION 

FREE PIVOT HINGE/COVER 

NOTE: Do not reuse the seat fasteners, always 
replace with new ones. . 

1. Position the pivot hinge cover (3) over the pivot 
hinge (4) and install the 12v power supply harness 
(5 - if equipped) into the channel. 

2. Close the hinge cover (1) flat and position the 
spacer (2) into place. 

3. Align the stop pin (3) with the spacer (2) and hinge 
(1) and install the assembly onto the seat back. 

80da82f1 

8Oda82e3 
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4. Install a new pivot bolt (1) and tighten to 25 N·m 
(18 ft. Ibs.). 

5. Install the center seat back (Refer to 23 - BODY/ 
SEATS/CENTER ARMREST/SEAT BACK 
INSTALLATION). 

INERTIA HINGE 

NOTE: Do not reuse the seat fasteners, always 
replace with new ones. 

1. Install the inertia hinge (3) onto the center seat 
back (2) and install new bolts (1). 

2. Tighten the bolts (1) to 25 N·m (18 ft. Jbs.). 

3. Install the seat back inertia hinge covers (Refer to 
23 - BODY/SEATS/CENTER SEAT BACK INERTIA 
HINGE COVER - INSTALLATION). 

4. Install the center seat back (Refer to 23 - BODY / 
SEATS/CENTER ARMREST/SEAT BACK 
INSTALLATION). 

8Oda82c6 

80d2045c 
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CENTER SEAT BACK LID 

REMOVAL 
1. Open the center armrest/seat back. 

2. Remove the four screWs attaching the hinge to 'the storage bin/cushion 'and remove the Hd. 

INSTALLATION 
1. Position the center seat back lid onto the storage bin/cushion and install the screws. 
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CENTER SEAT CUSHION 

REMOVAL 
1. Remove the center seat. (Refer to 23 - BODY/SEATS/CENTER SEAT - REMOVAL) 

2. Remove the center armrest/seat back. (Refer to 23 - BODY/SEATS/CENTER ARMREST / SEAT BACK -
REMOVAL) 

I NSTALLA1-ION 
1. Install the center armrest/seat back. (Refer to 23 - BODY/SEATS/CENTER ARMREST / SEAT BACK - INSTAL

LATION) 

2. Install the center seat. (Refer to 23 - BODY/SEATS/CENTER SEAT - INSTALLATION) 
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CENTER SEAT CUSHION COVER 

REMOVAL 
1. Remove the center seat cushion or underseat storage bin lid. (Refer to 23 - BODY/SEATS/CENTER SEAT 

CUSHION/UNDERSEAT STORAGE BIN LID - REMOVAL) 

2. Disconnect the zip strips and remove the cover from the cushion. 

INSTALLATION 
1. Install the cover over the center seat cushion and connect the zip strips. 

2. Install the center seat cushion or under seat storage bin lid. (Refer to 23 - BODY/SEATS/CENTER SEAT CUSH
ION/UNDER SEAT STORAGE BIN LID - INSTALLATION) 
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HEADREST 

REMOVAL 
1. Raise the headrest. 

2. Press the headrest release button and remove the headrest. 

INSTALLATION 
1. Position the headrest. 

2. Press the release button and install the headrest. 



DR ---------------------- SEATS 23 .. 225 

HEADREST SLEEVE 

REMOVAL 
1. Remove the headrest. (Refer to 23 - BODY/SEATS/HEADREST - REMOVAL) 

2. Grasp the sleeves and pull up and out of the seat back to remove. 

INSTALLATION 
1. Position each headrest sleeve into correct seat back hole and press into place fully. 

2. Install the headrest. (Refer to 23 - BODY/SEATS/HEADREST - INSTALLATION) 
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SEAT .. FRONT 

REMOVAL 
1. Before proceeding with the following repair proce

dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 

NOTE: Do not reuse the seat fasteners, always 
replace with new ones. 

2. If equipped, remove the floor console as necessary, 
(Refer to 23 - BODY/INTERIOR/FLOOR CON
SOLE - REMOVAL). 

3. Remove and discard the front bolts (4). 

4. Position the seats (1) forwardI remove the rear 
bolts (2) and discard. 

5. Disconnect the electrical connectors (1). 
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6. Fold the seat backs forward and roll the seat 
assembly back in the vehicle. 

7. Remove and discard the nuts (2 and 4) on either 
the driver or passenger side. 

8. Separate the seat assembly by removing and dis
carding the nuts (4) on either the drivers or pas
sengers seat. 

9. Remove each section of the seat assembly from 
the vehicle. 

INSTALLATION 
1. Before proceeding with the following repair proce

dure, review all warnings and cautions. (Refer to 
23 - BODY/SEATS - WARNING) 

NOTE: Do not reuse the seat fasteners, always 
replace with new ones. 

2. Position each seat section into the vehicle and tip 
back. 

3. Install the nuts (4) attaching the center seat section 
(2) to the other seat, and tighten to 25 N·m (18 ft. 
Ibs.). 
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4. Install the nuts (2 and 4) attaching the center seat 
section to the' other seat, and tighten to 25 N·m (18 
ft. Ibs.). 

5. Connect the electrical connectors (1). 

6. Roll the seat assembly forward and install new rear 
bolts (2). Tighten the bolts (2) to 40 N·m (30 ft. 
Ibs.). 

7. Fold the seat backs up and slide the seats (1) to 
the rear. ' , 

8. -Install new front bolts (4) and tighten ,to 28 N·m (21 
ft. Ibs.). 

9. If equipped, install the floor cOf)sqle as necessary. 
(Reter to 23 - BODY/INTERIOR/FLOOR CON
SOLE - INSTALLATION). 
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SEAT BACK CUSHION I COVER - FRONT 

REMOVAL 
1. Remove the front seat (Refer to 23 • BODY/SEATS/SEAT :- FRONT - REMOVAL). 

2. Remove the lumbar handle and bezel (if equipped) (Refer to 23 - BODY/SEATS/LUMBAR SUPPORT HANDLE! 
BEZEL - REMOVAL). 

3. Remove the headrest sleeves (Refer to 23 - BODY/SEATS/HEADREST SLEEVE - REMOVAL). 

4. Unzip the zip strip at the lower end of the seat back and remove the seat back cover and cushion. 

INSTALLATION 
1. Install the seat back cushion and cover onto the seat frame assembly. 

2. Connect the zip strip at the bottom of the seat back. 

3. Install the headrest sleeves. (Refer to 23 - BODY/SEATS/HEADREST SLEEVE - INSTALLATION) 

4. Install the lumbar bezel and handle, if equipped. (Refer to 23 - BODY/SEATS/LUMBAR SUPPORT HANDLE! 
BEZEL - INSTALLATION) 

5. Install the seat (Refer to 23 - BODY/SEATS/SEAT - FRONT - INSTALLATION) 
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LUMBAR SUPPORT HANDLE/BEZEL 

REMOVAL 

CAUTION: Care must be taken not to damage the 
handle or bezel surface when removing. 

1. Using a trim stick (special tool #C-4755) or equiv
alent, pry the manual lumbar knob out of the bezel 
surround. 

2. Remove the bezel retaining screws (2) and remove 
the bezel (3). 

INSTALLATION 
1. Align the bezel (3) to the seat back and install the 

screws (2). 
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2. Snap the manual lumbar knob onto the shaft of the 
drive mechanism into the bezel surround. 

23 . 231 
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SEAT CUSHION I COVER - FRONT 

REMOVAL 
1. Remove the front seat. (Refer to 23 - BODY/SEATS/SEAT - FRONT - REMOVAL) 

2. Remove the screw and remove the recUner handle. 

3. Remove the two screws and remove the power seat controls. if equipped. and disconnect the electrical connec
tor. 

4. Disconnect the j-straps and remove the seat cushion and cover. 

INSTALLATION 
1. Position the seat cushion and cover onto the frame assembly and connect the j-straps. 

2. Connect the power seat control switch electrical connector. if equipped. 

3. Install the power seat control switch and install the two screws, if equipped. 

4. Install the recliner handle and install the screw. 

5. Install the front seat. (Refer to 23 - BODY/SEATS/SEAT - FRONT - INSTALLATION) 
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SEAT RISER - FRONT 

REMOVAL 
1. Remove the front seat. (Refer to 23 • BODY/SEATS/SEAT - FRONT - REMOVAL) 

2. Disconnect the heated seat electrical connectors, if equipped. 

3. Remove the four nuts attaching the seat track to the seat and remove the track. 

INSTALLATION 
1. Position the seat track onto the seat and install the four nuts. 

2. Tighten the four nuts to 25 N·m (18 ft. Ibs.). : 

3. Connect the heated seat electrical connectors, if equipped. 

4. Install the .seat. (Refer to 23 - BODY/SEATS/SEAT - FRONT - INSTALLATION) 

- .:., I 
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SEAT - REAR 

REMOVAL 
1. Remove the load floor (Refer to 23 - BODY/INTE

RIOR/LOAD FLOOR - REMOVAL). 

2. Fold the rear seat cushions up and remove the 
rear bolts (1, 3. and 5). 

3. Lift each seat assembly up and disengage the seat 
back frame hooks (1 and 3) from the footmans 
loops (2 and 4) bolted to the rear cab back. 

4. Remove the seats from the vehicle. 
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INSTALLATION 
1. Install the seats into the vehicle and engage the 

seat back frame hooks (1 and 3) with the footmans 
loops (2 and 4) in the cab back panel. 

2. Install the rear seat bolts (1, 3, and 5) and tighten 
to 40 N·m (30 ft. Ibs.). 

3. Install the load floor (Refer to 23 - BODYIINTERI
OR/LOAD FLOOR· INSTALLATION). 
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SEAT BACK - REAR 

REMOVAL 
1. Remove the rear seat (Refer to 23 - BODY/SEATS/ 

SEAT - REAR - REMOVAL). 

2. Remove the seat back bolts (1) and remove the 
seat back (4). 

INSTALLATION 
1. Install the seat back (4) and install the bolts (1). 

2. Tighten the bolts (1) to 25 N·m (18 ft. Ibs.). 

3. Install the rear seat (Refer to 23 - BODY/SEATS/ 
SEAT - REAR - INSTALLATION). 
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SEAT BACK CUSHION I COVER - REAR 

REMOVAL 
1. Remove the rear seat back. (Refer to 23 - BODY/SEATS/SEAT BACK - REAR - REMOVAL) 

2. Remove the headrest sleeves. (Refer to 23 - BODY/SEATS/HEADREST SLEEVE - REf.v10VAL) 

3. Unzip the zip strip at the bottom of the seat back and remove the cover. 

INSTALLATION 
1. Install the seat back cover and connect the zip strip. 

2. Install the headrest sleeves. (Refer to 23 - BODY/SEATS/HEADREST SLEEVE - INSTALLATION) 

3. Install the seat back. (Refer to 23 - BODY/SEATS/SEAT BACK - REAR - INSTALLATION) 
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SEAT CUSHION I COVER - REAR 

REMOVAL 
1. Remove the rear seat. (Refer to 23 - BODY/SEATS/SEAT - REAR - REMOVAL) 

2. Separate the zip strip at the rear of the seat cushion and remove the cushion and cover. 

INSTALLATION 
1. Install the seat cushion and cover over the cushion frame assembly and connect the zip strip. 

2. Install the seat. (Refer to 23 - BODY/SEATS/SEAT - REAR - INSTALLATION) 
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SEAT CUSHION FRAME - REAR 

REMOVAL 
1. Remove the seat cushion/cover (Refer to 23 -

BODY/SEATS/SEAT CUSHION/COVER - REAR -
REMOVAL). 

2. Remove the bolts (3) and remove the seat cushion 
frame (2). 

INSTALLATION 
1. Install the seat cushion frame (2) onto the rear seat 

cushion hinges (4). 

2. Install the bolts (3) and tighten to 85 N·m (63 ft. 
Ibs.). 

3. Install the seat cushion/cover (Refer to 23 - BODY/ 
SEATS/SEAT CUSHION / COVER - REAR -
INSTALLATION). 
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LINDER SEAT STORAGE BIN LID 

REMOVAL 

NOTE: Do not reuse the seat fasteners, always 
replace with new ones. 

1. Open the center seat cushion/storage bin. 

2. Position the seat cushion cover aside, remove the 
hinge bolts (2) and discard. 

3. Remove the seat cushion (4). 

INSTALLATION 

NOTE: Do not reuse the seat fasteners, always 
replace with new ones. 

1. Position the center seat cushion (4) on the hinges 
(3) and install new bolts (2). 

2. Tighten the bolts (2) to 20 N·m (15 ft. Ibs.). 

3. Position the cushion cover back over the hinges. 



DR ---------------------- SEATS 23. - 241 

UNDER SEAT STORAGE BIN 

REMOVAL 
1. Remove the amplifier, if equipped. (Refer to 8 - ELECTRICAUAUDIO/AMPLIFIER - REMOVAL) 

2. Remove the center seat cushion. (Refer to 23 - BODY/SEATS/CENTER SEAT CUSHION - REMOVAL) 

3. Remove the six screws and remove the bin. 

INSTALLATION 
1. Install the bin over the- seat cushion hinges and install the six screws. 

2. Install the center seat cushion. (Refer to 23 - BODY/SEATS/CENTER SEAT CUSHION - INSTALLATION) 

3. Install the amplifier, if equipped. (Refer to 8 - ELECTRICAUAUDIO/AMPLIFIER - INSTALLATION) 
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UNDER SEAT STORAGE BIN COVERING 

REMOVAL 
1. Remove the under seat storage bin. (Refer to 23 - BODY/SEATS/UNDER SEAT STORAGE BIN - REMOVAL) 

2. Disconnect the j-straps and remove the cover. 

INSTALLATION 
1. Install the storage bin cover and connect the j-straps. 

2. Install the under seat storage bin. (Refer to 23 - BODY/SEATS/UNDER SEAT STORAGE BIN - INSTALLATION) 
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UNDER SEAT STORAGE BIN LATCH 

REMOVAL 
1. Open the under seat storage bin. 

2. Remove the two screws and remove the latch assembly. 

INSTALLATION 
1. Install the latch assembly and .nstall the screws. 
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SEAT BACK REAR - FOOTMANS LOOP BRACKETS 

REMOVAL 
1. Remove the rear seat (Refer to 23 - BODY/SEATS/ 

SEAT - REAR - REMOVAL). 

2. Remove bolts (2) and remove the loop (1). 

INSTALLATION 
1. Install the loop (1) and install the bolts (2). 

2. Tighten the bolts (2) to 12 N·m (9 ft. Ibs.). 

3. Install the seat (Refer to 23 - BODY/SEATS/SEAT -
REAR - INSTALLATION). 
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SEAT - REAR - MEGA CAB 

REMOVAL 

1. Fold the seat backs (2) forward. 

2. Remove the filler panels (3). 

3. Remove the rear bolts (1). 

81na1fb 
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81778167 

4. Remove the front bolts (1) and nut (2). 

5. Remove the seat assembly (1). 
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INSTALLATION 
1. Install the seat assembly (1) into the vehicle and 

position over the front stud (2). 

2. Install the nut (2) and bolts (1). 

3. Tighten the fasteners to 47.5 N·m (35 ft. Ibs.) using the sequence shown. 
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4. Install the rear N·m (35 ft. Ibs.). ht n to 47.5 bolts and fig e 

---DR 
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SEAT BACK CUSHION I COVER - REAR - MEGA CAB 

REMOVAL 
1. Fold both rear seats flat. 

2. Remove the filler panels from the rear seat to storage compartment. 

3. Separate the J-straps at the bottom of the seat back. 

4. Remove both hinge covers from the back section being worked on. 

5. Remove the lower anchor for the center seat belt. 

6. Disconnect the lower cable attachment from the seat back release. 

7. Remove the four bolts and remove the seat back from the seat. 

8. Mark the location of the cables at the cushion and'remove. 

9. Remove the upper cushion pivot bolts. 

10. Remove the lower cushion pivot bolts. 

11. Remove the cushion from the seat. 

12. Remove the seat release/recline handle. 

13. Separate the J-straps for the cover to the seat pan. 

14. Remove the cover/cushion from the seat pan and separate the foam from the cover. 

INSTALLATION 
1. Place cover over the foam and install onto the seat pan. 

2. Connect the J-straps to the pan. 

3. Install the release/recliner handle. 

4. Install the cushion assembly onto the seat assembly. 

5. Install the lower cushion pivot bolts. 

6. Install the upper cushion pivot bolts. 

7. Install the cables at the cushion using the marks made during removal. 

8. Install the seat back onto the seat and install the four bolts. 

9. Connect the lower cable attachment for the seat back release. 

10. Install the lower anchor for the center seat belt. 

11. Install the hinge covers. 

12. Connect the J-straps at the bottom of the seat back being worked on. 

13. Install the filler panels. 
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SEAT CUSHION I COVER - REAR - MEGA CAB 

REMOVAL 
1. Fold both rear seats flat. 

2. Remove the filler panels from the rear seat to storage compartment. 

3. Separate the J-straps at the bottom of the seat back. 

4. Remove both hinge covers from the back section being worked on. 

5. Remove the lower anchor for the center seat belt. 

6. Disconnect the lower cable attachment from the seat back release. 

7. Remove the four bolts and remove the seat back from the seat. 

8. Remove the screw and remove the seat back release bezel. 

9. Mark the location of the release cables at the cushion and remove. 

10. Remove the upper cushion pivot bolts. 

11. Remove the lower cushion pivot bolts. 

12. Remove the cushion from the seat. 

13. Remove the seat release lever from the cushion. 

14. Separate the J-straps securing the cover to the seat pan. 

15. Remove the foam and cover from the seat pan. 

16. Separate the foam from the cover. 

INSTALLATION 
1. Position the seat cushion foam into the cover. 

2. Position the cushion assembly onto the seat pan. 

3. Connect the J-straps securing the cover to the seat pan. 

4. Install the seat release lever. 

5. Install the cushion assembly onto the seat assembly. 

6. Install the lower cushion pivot bolts. 

7. Install the upper cushion pivot bolts. 

8. Install the release cables using the marks created during removal. 

9. Install the seat back release bezel and install the screw. 

10. Install the seat back and install the four bolts. 

11. Connect the lower cable attachment from the seat back release. 

12. Install the lower anchor fro the center seat belt. 

13. Install both hinge covers for the back section seat back. 

14. Connect the J-straps at the bottom of the seat back. 

15. Install the filler panels for the rear storage compartment. 
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BACKLITE 

REMOVAL 

CAUTION: It is difficult to salvage the backlite dur
ing the removal operation. The backlite is part of 
the structural support for the roof. The urethane 
bonding used to secure the glass to the fence is 
difficult to cut or clean from any surface. Since the 
molding is set in urethane,. it is unlikely it would 
be salvaged. Before removing the backlite, check 
the availability from the parts supplier. 

NOTE: The backlite is attached to the window 
frame with urethane adhesive. The urethane adhe
sive is applied cold and seals the surface area 
between the window opening and the glass. The 
primer adheres the urethane adhesive to the back· 
lite. 

1. Roll down door glass. 

2. Remove headliner (9) (Refer to 23 - BODY IINTE
RIOR/HEADLINER - REMOVAL). 

3. On standard cab models remove the upper b-pillar 
trim (5) (Refer to 23 - BODY/INTERIORlB-PILLAR 
UPPER TRIM - REMOVAL). 

81449141 

a144cbbS 
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4. On quad cab models remove the upper c-pillar trim 
(5) (Refer to 23 - BODY/INTERIOR/C-PILLAR 
UPPER TRIM - REMOVAL). 

5. Bend back lite retaining tab. (2) inward against 
glass .. 

6. Disconnect the rear~ window defogger electrical 
connector (if equipped). 

7. Using a suitable pneumatic knife from inside the· 
vehicle, cut urethane holding backlite. frame· to 
opening ·fenqe. . 

8. Separate glass --< 1 ) . from vehicle. 

INSTALLATION 
1. Clean urethane adhesive from. around back lite 

opening ..fence. 

2. If necessary, apply black-out primer to outer edge 
of re):>lacement backlite frame (1). 

3. If black-out primer was pre-applied .~()n <. back lite , 
clean bonding surf.ace with' lsopt~pyl alcohQI and 
clean lint free clotb. Allow 3 ·minutes for drying 
time. 

4. Apply black-out primer to backlite opening fence. 

5. Apply a 13 mm (0.5 in.) bead of urethane (4) 
around the perimeter of the window frame bonding 
surtace (1). 

® 

/ / 

® 

23· • .253 J' -

J9523-143 
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6. Set glass (1) on lower fence and move glass for
ward into opening. 

7. Firmly push glass (1) against rear window glass 
opening fence. 

S. Bend tabs around edges of backlite opening fence 
to retain glass. 

9. Clean excess urethane from exterior with MOPAR®, 
Super Clean or equivalent. 

10. Allow urethane to cure at least 24 hours (full cure 
is 72 hours). 

11. Water test to verify repair before returning vehicle 
to service. 

12. Connect the rear window defogger electrical con
nector, if equipped. 

13. On standard cab models, install the upper b-pillar 
trim (5) (Refer to 23 • BODY/INTERIORlB-PILLAR 
UPPER TRIM - INSTALLATION). 

14. On quad cab models, install the upper c-pillar trim 
(5) (Refer to 23 - BODY/INTERIORlC-PILLAR 
UPPER TRIM - INSTALLATION). 

CD 

J9523·133 

8144cbb5 
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15. Install the headliner (9) (Refer to 23 - BODY/IN-
TERIOR/HEADLINER - INSTALLATION). 

8144&141 
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BACKLrrE VENT GLASS 

REMOVAL nel (1) out of the window 1. Slide the upper run chan 

frame (2). d to remove from the 2. Slide the vent glass (3) upwar 

lower window frame (2). h pper window frame 
(3) out of t e u 3. Lower the glass 

(2) and remove. 

INSTALLATION edge into window 
1. Slide the vent. glass ~3) I u~~~redge into the lower 

frame (2) and Insert teo 

molding. I (1) into the window er run channe 
2. Position the ~P~ide it into place. 

frame (2) an eration. 
3. Verify vent glass (3) op 

aOd07577 

8OdQ7577 
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WINDSHIELD 

WARNING 

WINDSHIELD SAFETY PRECAUTIONS 
Do not operate the vehicle within 24 hours of windshield installation. It takes at least 24 hours for urethane 
adhesive to cure. If it is not cured, the windshield may not perform properly in an accident. 

• Urethane adhesives are applied as a system. Use glass cleaner! glass prep solvent, glass primer, PVC 
(vinyl) primer and pinch weld (fence) primer provided by the adhesive manufacturer. If not, structural 
integrity could be compromised. 

• DaimlerChrysler does not recommend glass adhesive by brand. Technicians should review product 
labels and technical data sheets, and use only adhesives that their manufactures warranty and will 
restore a vehicle to the requirements of fmvss 212. Technicians should also insure that primers and 
cleaners are compatible with the particular adhesive used. 

• Be sure to refer to the urethane manufacturer's directions for curing time specifications and do not 
use adhesive after its expiration date. 

• Vapors that are emitted from the urethane adhesive or primer could cause personal injury or death. 
Use them in a well-ventilated area. 

• Skin contact with urethane adhesive should be avoided. Personal injury or death may result. 
• Always wear eye and hand protection when working with glass. 

Protect all painted and trimmed surfaces from coming in contact with urethane or primers. 

Be careful not to damage painted surfaces when removing moldings or cutting urethane around windshield. 

REMOVAL 
1. Remove inside rear view mirror (3) (Refer to 23 -

BODY/INTERIOR/REAR VIEW MIRROR 
REMOVAL). 

2. Remove cowl grille (2) (Refer to 23 - BODY/EXTE
RIOR/COWL GRILLE - REMOVAL). 

8Ob3c6eb 
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3. Remove the a-pillar weatherstrip retainer (1) (Refer 
to 23 - BODYIWEATHERSTRIP/SEALS/A-PILLAR 
WEATHERSTRIP RETAINER - REMOVAL). 

4. Remove the a-pillar trim panels (2) (Refer to 23 -
BODY/INTERIOR/A-PILLAR TRIM - REMOVAL). 

~ .~~ ,.:?: . ~, 

8Od407a9 
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5. Remove the headliner (9) and from the inside of 
the vehicle, cut the upper urethane bonding from 
around windshield upper edge using a suitable 
sharp cold knife (C-4849). A pneumatic cutting 
device can be used but is not recommended (Refer 
to 23 BODY/INTERIOR/HEADLINER 
REMOVAL). 

6. From the outside of the vehicle, cut urethane bond
ing from the remaining sides of the windshield 
using a suitable sharp cold knife (C-4849). A pneu
matic cutting device can be used but is not recom
mended. 

7. Separate windshield from vehicle. 

INSTALLATION 

WARNING: Allow the urethane at least 24 hours to 
cure before returning the vehicle to use. 

CAUTION: Roll down the left and right front door 
glass and open the rear glass slider (if available) 
before installing windshield. This is to avoid pres
surizing the passenger compartment if a door is 
slammed before the urethane is cured. The poten
tial for water leaks can result. 

The windshield fence should be cleaned of most of its 
old urethane bonding material. A small amount of old 
urethane, approximately 1-2 mm in height, should 
remain on the fence. Do not grind off or completely 
remove all old urethane from the fence, the paint fin
ish and bonding strength will be adversely affected. 

8144e141 

CD 

1. Place replacement windshield (1) into windshield opening and position glass in the center of the opening against 
the support spacers (3). Mark the outside surface of the glass at the support spacers (3) with a grease pencil or 
pieces of masking tape and ink pen to use as a reference (2) for installation. Remove replacement windshield 
from windshield opening. 

2. Position the windshield (1) inside up on a suitable 
work surface with two padded, wood 10 cm by 10 
cm by 50 cm (4 in. by 4 in. by 20 in.) blocks (3), 
placed parallel 75 cm (2.5 ft.) apart. 

3. Clean inside of windshield with MOPAR® Glass 
Cleaner and lint-free cloth. 

4. Apply clear glass primer 25 mm (1 in.) wide around 
perimeter of windshield and wipe with a new clean 
and dry lint- free cloth. 

5. Apply black-out primer onto the glass using the 
windshield molding as a guide. The primer should 
be 15 mm (5/8 in.) wide on the top and sides of the 
glass and 25 mm (1 in.) on the bottom of wind
shield. Allow at least three minutes drying time. 

9123-16 
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6. Locate NEW support spacers (3) on support brack
ets and adjust to lowest height. 

7. Position seven new foam spacers (4 and 3) on the 
inside surface of the windshield, flush with the 
lower and side edges. 

8. Position three new foam spacers (1) on the inside 
surface of the windshield, at a minimum distance of 
3 mm (0.12 in.) from the top edge of the 
windshield. 

9. The urethane bead should be shaped in atriangu
lar cross-section, this can be achieved by notching 
the tip of the applicator. 

CD 

80007286 

J9423·212 
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10. Apply a 13 mm (1/2 in.) high and 10 mm (3/8 in.) 
wide bead of urethane around the perimeter of 
windshield (2). At the top. apply the bead 7 mm 
(1/4 in.) inboard from the glass edge. On the 
other three sides apply the bead 14 mm (0.55 in.) 
inboard from the glass edge. 

11. InstaIJ the a-pillar trim (2) (Refer to 23 - BODY/IN
TERIORIA-PILLAR TRIM - INSTALLATION). 

12. With the aid of a helper. position the windshield 
(2) over the windshield opening. Align the refer
ence marks at the bottom of the windshield to the 
support spacers (3). 

13. Slowly lower windshield glass (2) to the fence 
opening guiding the lower corners into proper 
position. Beginning at the bottom and continuing 
to the top. push glass (2) onto fence along the 
A-Pillars. Push windshield (2) inward to the fence 
at the bottom corners. 

14. Push windshield (2) upward. setting the wind
shield to roof gap to 1.5 mm (0.06 in.) to 3 mm 
(0.12 in.) and ratchet up the adjustable support 
brackets. 

15. Using clean water, lightly mist the support spacers 
(3). 

16. Clean excess urethane from exterior with MOPAR® Super Clean or equivalent. 

8Od407a9 
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17. Install cowl grille (2) (Refer to 23 - BODY/EXTE
RIOR/COWL GRILLE - INSTALLATION). 

18. Install rear view mirror support bracket (4) (Refer 
to 23 - BODY/INTERIOR/REAR VIEW MIRROR -
INSTALLATION). 

19. Install rear view mirror (3) (Refer to 23 - BODY/ 
INTERIOR/REAR VIEW MIRROR 
INSTALLATION). 

20. Install the a-pillar weatherstrip retainer (1) (Refer 
to 23 - BODYIWEATHERSTRIP/SEALS/A-PILLAR 
WEATHERSTRIP RETAINER - INSTALLATION) 

21. After urethane has cured, remove tape strips and 
water test windshield to verify repair. 

80b3c6eb 
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BACKLITE VENT GLASS - REGULATOR 

REMOVAL 
1. Disconnect and isolate the battery negative cable. 

2. Remove the rear seats (Refer to 23 - BODY/SEATS/SEAT - REMOVAL). 

3. Remove the rear cab back panel (Refer to 23 - BODY/INTERIOR/REAR CAB BACK PANEL TRIM - REMOVAL). 

4. Remove the two mounting bolts (1). 

5. Disconnect the electrical connector to the power 
motor. 

6. Separate the cable housings from the glass track 
(1 ). 

7. Disconnect the cable ends from the vent glass (2). 

8. Separate the support clips (5) and remove the reg
ulator assembly (3). 

I 

[j 

R 
81651662 



23 - 264 STATIONARY GLASS ------------------ DR 

INSTALLATION 
1. Connect the cable ends to the vent glass (2). 

2. Install the cable housings into the glass tracks (1). 

3. Fasten the support clips (5). 

4. Install the 2 mounting bolts (1). 

5. Install the rear cab back panel (Refer to 23 -
BODY/INTERIOR/REAR CAB BACK PANEL TRIM 
- INSTALLATION). 

6. Install the rear seats (Refer to 23 - BODY/SEATS/ 
SEAT - INSTALLATION). 

7. Connect the battery negative cable. 

81651662 
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SUNROOF - SERVICE INFORMATION 

DESCRIPTION 

EXPLODED VIEW 

Parts List 
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1 - MECHANISM COVERS (2) 

2 - RIGHT HAND GLASS GUIDE 

3 - GLASS FASTENERS (4) 

4 - GLASS ASSEMBLY 

5 - DRAIN CHANNEL 

6-SUNSHADE 

7 - LEFT SUNROOF GLASS GUIDE 

8 - WIRE HARNESS 

9 - SUNROOF ASSEMBLY 

10 MOTOR FASTENERS (3) 

11 - SUNROOF MOTOR/MODULE ASSEMBLY 

12 - ALIGNMENT HOLE 

13 - ASSEMBLY FASTENERS (8) 

14 - ALIGNMENT HOLE 

15 - WIND DEFLECTOR 

16 - GLASS GUIDE FOOT 

17 - WIND DEFLECTOR STRAP SCREWS (2) 

23 . 267 

The power sunroof system allows the sunroof to be opened, closed or placed in the vent position electrically by 
actuating a switch in the overhead console. The sunroof system receives battery feed through a fuse in the Power 
Distribution Center (PDC). The sunroof will operate normally with the key in any position, while the Accessory Delay 
system is active. 

The sunroof glass panel tilts upward at the rear for ventilation and slides rearward under the roof when open. The 
glass panel seals flush with the roof in the closed position to eliminate wind noise. The sunroof includes a manual
sliding sunshade to cover the deep-tinted glass panel. 

In addition to the standard power sunroof operation! this vehicle offers several additional features. There is an 
express (one-touch) opening and closing feature as well as Excessive Force Limitation (EFL). The EFL function 
detects obstacles trapped between the glass and the vehicle roof during a closing motion. Upon senSing an obstacle 
the EFL function will reverse direction of the glass to allow removal of the obstacle. 

The main components of the power sunroof system are: 

• The motor/module assembly 
• The power sunroof glass and frame assembly 
• The power sunroof switch 
• The manual-sliding sunshade 

OPERATION 
This vehicle has a vent, tilt and slide power sunroof system with express (one-touch) open and closing feature. The 
sunroof system receives constant battery feed through a fuse in the Power Distribution Center (PDC). The sunroof 
will operate normally with the key in the "RUN" or "ACCESSORY" position. If the sunroof is moving when the key is 
turned to the START position (crank engine), all motions will stop. The sunroof will also stop a requested motion if 
the key is turned "OFF". 

A combination push-button and rocker switch module mounted in the overhead console controls sunroof operation. 
The sunroof switch is a rocker design with a push button in the center of the two halves of the rocker. Pressing the 
rocker towards the front of the car commands the sunroof closed. Pressing the rocker towards the rear of the car 
commands the sunroof open. Pressing the center push button commands the sunroof up into the vent position 
(Rear of sunroof glass raises above the vehicle roof with glass still covering the sunroof opening). All switch com
mands operate with the glass starting in any pOSition. (Refer to 8 - ELECTRICAUPOWER TOP/SWITCH - OPER
ATION) for additional information. 

An electronic control system, integral to the motor/module assembly, provides the express open and close functions. 
During express opening, the sunroof glass panel will first open to the "Comfort Stop" position. A second press of the 
"OPEN" button on the rocker switch will move the glass panel to the full open position. Pressing the "close" end of 
the rocker switch moves the sunroof glass panel to the full closed position. During express closing, anytime an 
obstacle is detected in the way of the glass, the motor will stop and reverse travel to avoid pinching an occupant's 
finger, ice in the track, etc. This function is called Excessive Force Limitation (EFL). There are two methods of over
riding the EFL function. 
1. When three EFL events occur without the glass being allowed to fully close, the next close attempt will only 

move while the close switch is continuously actuated. This allows the sunroof to be forced closed if multiple close 
attempts fail. 

2. If the sunroof close switch is continuously actuated during an EFL event, through the reversal, and during a two 
second wait time, then continuing to hold the close switch will cause the roof to move towards close with the EFL 
protection disabled. This allows the sunroof to be forced closed if it is known that a reversal will occur. This 
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secondary EFL override may be necessary when known debris (ice blockage for example) is preventing the glass 
panel from closing. 

While in EFL override, the closing motion will cease if the sunroof switch is released at any time. 

DIAGNOSIS AND TESTING 

SUNROOF 
For sunroof electrical system diagnosis and testing procedures, (Refer to 8 - ELECTRICAUPOWER TOP - DIAG
NOSIS AND TESTING). 

WATER DRAINAGE AND WIND NOISE DIAGNOSIS 
The srtding glass panel is designed to seal water entry with a snug fit between the roof and the seal. The fit can be 
checked by inserting a business card or equivalent, between the roof and the seal. The piece of paper should have 
some resistance when pulled out when the glass panel is in the closed position. The sunroof housing will drain off 
a minimum amount of water. Excessive wind noise could result if the gap clearances are exceeded. The sunroof 
glass panel may need to be adjusted. (Refer to 23 - BODY/SUNROOF/GLASS PANEL - ADJUSTMENTS) 

Adequate drainage is provided by a drain trough in the sunroof housing which encircles the sliding glass panel and 
leads to drain hoses. If a wet headliner or other water leak complaints are encountered, before performing any 
adjustments, first ensure that the drainage system is not plugged or disconnected. Use a pint container to pour 
water into the sunroof housing drain trough. If water flow is restricted, use compressed air to blowout any material 
plugging the drain system. Retest system again. 

To further check for a disconnected drain hose: 

NOTE: Care must be taken not to fold or kink the headliner upon removal. 

1. Lower headliner as necessary to gain access to sunroof housing drain tubes. (Refer to 23 - BODY/INTERIORI 
HEADLINER - REMOVAL) 

2. Repair as necessary. 



DR -------------- SUNROOF· SERVICE INFORMATION 23 - 269 

ASSEMBLY-MODULE 

REMOVAL 

WARNING: The Excessive Force Limitation (EFL) 
feature must be calibrated any time a sunroof 
motor/module is replaced with a new component. 
Failure to perform this procedure could result in 
vehicle damage and/or personal injury. (Refer to 8 
- ELECTRICAUPOWER TOP/MOTOR - STANDARD 
PROCEDURE - EXCESSIVE FORCE LIMITATION 
(EFL) CALIBRATION) for the appropriate proce
dure. 

1. Remove the glass. (Refer to 23 - BODY/SUN
ROOF/GLASS PANEL - REMOVAL). 

2. Disconnect and isolate the battery negative cable. 

3. Remove headliner (Refer to 23 - BODYIINTERIORI 
HEADLINER - REMOVAL). 

4. Disconnect the sunroof wire harness electrical con
nector (1). 

5. Disconnect the four drain tubes (1) from sunroof 
housing. 

813adacc 
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814325e5 

6. With the aid of a helper, support the sunroof and remove the eight fasteners (2) attaching sunroof assembly (1) 
to roof panel. 

7. Remove the sunroof (1) from vehicle. 
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INSTALLATION 

614325e5 

WARNING: The Excessive Force Limitation (EFL) feature must be calibrated any time a sunroof motor/mod
ule is replaced with a new component. Failure to perform this procedure could result in vehicle damage 
and/or personal injury. (Refer to 8 .. ELECTRICAUPOWER TOP/MOTOR· STANDARD PROCEDURE· EXCES
SIVE FORCE LIMITATION (EFL) CALIBRATION) for the appropriate procedure. 

1. Raise sunroof module assembly (1) and guide it carefully into position. 

2. Hand start the eight screws (2). 

3. Line up the locating holes and tighten the attaching screws (2) to 9 N·m (80 in. Ibs.). 

4. Connect the electrical connector (1). 



23 - 272 SUNROOF - SERVICE INFORMATION -------------- DR 

5. Connect the drain tubes (1) to the sunroof. 

6. Connect battery negative cable. 

7. Install the glass, (Refer to 23 - BODY/SUNROOF/ 
GLASS PANEL - INSTALLATION). 

8. Install the vehicle headliner, (Refer to 23 - BODYI 
INTERIOR/HEADLINER - INSTALLATION). 

9. Perform the sunroof position calibration, (Refer to 8 
- ELECTRICAUPOWER TOP/MOTOR - STAN
DARD PROCEDURE -' SUNROOF POSITION 
CALIBRATION). 

10. Perform the Excessive Force Limitation (EFL) cal
ibration, (Refer to a - ELECTRICAUPOWER TOPI 
MOTOR STANDARD PROCEDURE 
EXCESSIVE FORCE LIMITATION (EFL) CALI
BRATION). 

11. Verify proper operation of the power sunroof 
system. 

B13adacc 
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CHANNEL-DRAIN 

REMOVAL 
1. Remove glass panel. (Refer to 23 - BODY/SUN

ROOF/GLASS PANEL - REMOVAL) 

2. Separate the drain channel arms (2) from the guide 
mechanisms (1) one at a time. 

CAUTION: Do not pry the channel arms apart at 
the same time or you could break the drain 
channel. 

3. Carefully slide the drain channel (1) forward to the 
notches (2) in the frame and remove from the 
vehicle. 

<FWD! 

81ce47b4 
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INSTALLATION 
1. Carefully position the drain channel (1) into the 

notches (2) in the frame and slide rearward. 

2. Install the drain channel arms (3) into the mecha
nism (1) holes one at a time with the reinforce
ments on the inside of mechanism arms. 

CAUTION: Do not pry the channel arms apart at 
the same time or you could break the drain chan
nel. 

3. Install the sunroof glass. (Refer to 23 - BODY/ 
SUNROOF/GLASS PANEL - INSTALLATION) 

<FWD! 

81ca47b8 
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COVER-GUIDE MECHANISM 

REMOVAL 

1. Move the glass panel to the full closed position. 

2. Slide sunshade rearward to the open position. 

3. Separate the mechanism covers (2) from the tabs (1) on the glass panel. 

4. Hold both mechanism covers down and open the 
sunroof fully. 

5. Slide the mechanism covers (1) out the front of the 
guide in the frame (2). 

8142/dce 
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INSTALLATION 

1. With the sunroof in the open position, snap the mechanism cover (2) into the lower guide channel. 

2. Hold down each cover and close the sunroof. 

3. Snap the upper portion of the cover (2) into the retaining clips (1) on· the glass panel between the locating fea
tures. 
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DEFLECTOR-WIND 

REMOVAL 
1. Open the sunroof fully. 

2. Remove the strap screws (3) from the beam area 
(1) and release the strap (2). 

3. Rotate the deflector up and remove springs (2) 
from the holes in the frame (1). 
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NSTALLATION . arms (2) into the holes 

deflector spring 1. Position the (1) 
of the frame . 

h the straps (2) attac fleetor down, 
Rotate the de screws (1). 

2. d install the strap. d alignment. 
an f operation an Verify sunroo 3. 

DR 
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GLASS 

REMOVAL 
1. Move the glass panel to the full closed position. 

2. Slide sunshade rearward to the open position. 

3. Separate the mechanism covers (2) from the tabs 
(1) on the glass panel. 

4. Remove the glass panel screws (3). 

5. Lift off glass panel and remove from vehicle. 

61421de3 
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INSTALLATION 

1. Position glass panel on to mechanism lift arms. 

CAUTION: Verify that the retaining tabs are located on the INSIDE of the guide mechanism arms. 

2. Start the attaching screws (3). 

3. Connect a 12v power supply and verity that the sunroof is in the closed position. 

4. Adjust sunroof glass to fit flush with roof line (Refer to 23 - BODY/SUNROOF/GLASS PANEL - ADJUSTMENTS). 

5. Tighte~ the screws (3) to 3.5 N·m (30 in. Jbs.). 

6. Position the mechanism cover~ (2) over the .glass tabs (1) between the locating features and seat fully. 

7. Verity sunroof operation aod .alignment: 
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ADJUSTMENTS 

ADJUSTMENT 

1. Move the sunshade rearward to the open position. 

2. Separate the mechanism covers (2) from the tabs (1) on the glass panel. 

3. Verify the sunroof glass panel is in the fully closed position. 
4. Loosen the forward attaching screws (3) on each side enough to permit the front of the glass to adjust up or 

down. 
5. Adjust the front surface of the sunroof glass panel 0.00 mm to 2 mm (0.00 in. to 0.08 in.) below the top surface 

of the roof. . 

6. Tighten the front glass panel attaching screws to 3.5 N·m (30 in. Ibs.). 

7. Loosen the rear screws (3) on each side enough to make the rear adjustment. 

8. Adjust the rear surface of the sunroof glass panel 0.00 mm to 2 mm (0.03 in. to 0.08 in.) above the top surface 
of the roof. 

9. Tighten the rear glass panel attaching screws to 3.5 N·m (30 in. Ibs.). 

10. Check for proper fit. If not OK, repeat glass panel adjustment. 
11. Position the mechanism covers (2) over the glass tabs (1) between the locating features and seat fully. 

12. Verify sunroof operation and alignment. 
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GUIDE-SUNROOF GLASS 

REMOVAL 
1. Place the sunroof in the vent position. 

2. Remove the sunroof assembly. (Refer to 23 -
BODY/SUN ROOFI ASSEMBLY-MODULE 
REMOVAL) 

3. Remove the motor. (Refer to 8 - ELECTRICAU 
POWER TOP - SUNROOF SERVICE INFO/MO· 
TOR/MODULE-SUNROOF - REMOVAL) 

4. Remove the glass. (Refer to 23 - BODY/SUN
ROOF/GLASS ~ REMOVAL) 

5. Remove the wind deflector. (Refer to 23 - BODY/ 
SUNROOF/DEFLECTOR-WIND· REMOVAL) 

6. Separate the drain channel arms (2) from the guide 
mechanisms (1) one at a time. 

CAUTION: Do not pry the channel arms apart at 
the same time or you could break the drain chan
nel. 

7. Slide the drain channel rearward out of the way. 

8. Remove the hard stop screw from the frame. 

<FWD! 

81ce47b4 

o 

I I 
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9. Push the drive cable and guide plate forward past 
the hard stop screw location until the glass guide 
comes loose. 

10. Rotate the guide (1) up and out of the front beam 
(3) and release the front foot (2) from the channel 
guide. 

8142fdfO 

81421df1 

iFWD> 

iFWD> 
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INSTALLATION 
1. With the drive cable plate aligned insert the front 

foot (2) into the guide channel and engage the feet 
with the front beam (3). 

2. Rotate the guide plate (1) inboard until the feet of 
the guide are engaged into the front beam (2). 

8142fdf4 
iFWD:> 
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3. Push the guide assembly (1) and drive cable rear
ward past the hard stop location. 

4. Install the hard stop screw (2) and push the drive 
cable and guide assembly (1) up against the hard 
stop screw (2). 

5. Verify that the opposite guide assembly is also 
positioned up against the hard stop screw. 

6. Install the wind deflector as necessary. (Refer to 23 
• BODY/SUNROOF/DEFLECroR-WIND - INSTAL
LATION) 

7. Install the motor as necessary. (Refer to 8 - ELEC
TRICAUPOWER TOP .. , SUNROOF SERVICE 
INFO/MOTORIMODULE-SUNROOF - I NSTALLA· 
TION) 

8. Install the drain channel arms (3) into the mecha
nism (1) holes' one at a time with the reinforce
ments on the,,' inside of mechanism ,arms (2). ' 

CAUTION: Do not pry the channel arms apart at 
the same time or you could break the drain chan
nel. 

9. Install the sunroof assembly into the vehicle. (Refer 
to 23 - BODY/SUNROOF/ASSEMBLY-MODULE -
INSTALLATION) 

10. Perform the sunroof position calibration, (Refer to 
8 • ELECTRICAUPOWER TOP/MOTOR • STAN
DARD PROCEDURE, - SUNROOF POSITION 
CALIBRATION). 

11. Perform the Excessive Force Limitation (EFLJ cal
ibration, (Refer to '8 ··ELECTRICAUPOWEA TOP/ 
MOTOR STANDARD' ,PROCEDURE 
EXCESSIVE FORCE LIMITATION (EFL) CALI
BRATION). 

<FWDI 

12. Install the glass as necessary. (Refer to 23 • BODY/SUNROOF/GLASS - INSTALLATION) 

o 

8142fdef 

81ce47b8 

13. Adjust sunroof glass to fit flush with roof line (Refer to 23 - BODY/SUNROOF/GLASS PANEL - ADJUST
MENTS). 

14. Verify proper operation of the power sunroof system. 
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HOSE-DRAIN 

REMOVAL 

FRONT HOSES 
1. Remove headliner (Refer to 23 - BODY IINTERIORI 

HEADLINER - REMOVAL). 

2. Disconnect the drain hose from the sunroof hous
ing (1). 

3. Separate the lower tube from the grommet in the 
body (3). 

4. Drain any liquid from hose connection, if necessary. 

5. Release the clips (2) and remove the tube. 

REAR HOUSING HOSE 
1. Remove headliner (Refer to 23 - BODY IINTERIORI 

HEADLINER - REMOVAL). 

2. Disconnect the drain hose from the sunroof hous
ing (1 ).* Front tube shown, rear tube similar. 

3. Drain any liquid from hose connection, if necessary. 

4. Release the push pin fasteners (2) and separate 
the lower tube from the grommet in the body (3). 
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INSTALLATION 

FRONT HOSES 
1. Position the lower portion through the grommet in 

the body (3). 

2. Connect the new drain tube to the sunroof housing 
(1) and test drainage. 

3. Position the tube support clips (2) and seat fully. 

4. Install headliner (Refer to 23 - BODY/INTERIOR/ 
HEADLINER - INSTALLATION). 

REAR HOUSING HOSE 
1. Install the rear tube and seat the push pin fasten

ers (2) fully. * Front tube shown, rear similar. 

2. Position the lower portion through the grommet in 
the body (3). 

3. Connect the new drain tube to the sunroof housing 
(1) and test drainage. 

4. Install headliner (Refer to 23 - BODY/INTERIOR! 
HEADLINER - INSTALLATION). 

~ .' . 
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MOTOR 

DESCRIPTION 
For service information refer to (Refer to 8 - ELECTRICAUPOWER TOP/MOTOR - DIAGNOSIS AND TESTING). 
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SUNSHADE 

REMOVAL 
1. Remove the drain channel. (Refer to 23 - BODY / 

SUNROOF/CHANNEL-DRAIN - REMOVAL) 

2. Push up the front center of the sunshade (1) to pop 
out the front two feet. 

3. Rotate the sunshade (2) so that the other feet (1) 
are removed from the guide track. 

DB 

81421905 
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INSTALLATION 
1. Verify the sunshade track is free of obstructions 

like the trim lace/ring. 

2. Start with sunshade (2) at an angle with one foot 
(1) in the track. 

3. Rotate the sunshade so the other rear foot is in the 
track as well as the 2 other feet (3) on the same 
side as the first foot. 

4. To insert the remaining two feet (2) apply force to 
the middle front of sunshade (3) and guide them 
into the track. 

S. Check that aI/ the feet are in the right track and 
verify sunshade operation. 

6. Install the drain channel. (Refer to 23 - BODY/ 
SUNROOF/CHANNEL-DRAIN - INSTALLATION) 

8142te09 

81421908 
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SWITCH-SUNROOF 

DESCRIPTION 
For service information refer to (Refer to 8 - ELECTRICAUPOWER TOP/SWITCH - DIAGNOSIS AND TESTING). 



23 - 292 SUNROOF"· SERVICE- INFORMATION -------------- DR 

TRIM RING 

REMOVAL 
1. Remove the headJiner. (Refer to 23 - BODY/JNTE

RIDR/HEADLINER - REMOVAL) 

2. Remove the 12 nuts (1) and roll the trim ring off the 
headliner off the retaining flanges (2). 

INSTALLATION 
1. Position trim ring support flanges (2) over the 

headliner and seat the trim ring fully. 

2. Install the 12 nuts (1) onto the support studs. 

a14abl83 
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WEATHERSTRIP/SEALS 
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A-PILLAR WEATHERSTRIP RETAINER 

REMOVAL 
1. Remove the drip rail weatherstrip retainer (1) 

(Refer to 23 - BODYIWEATHERSTRIP/SEALSI 
DRIP RAIL WEATHERSTRIP - REMOVAL). 

2. Remove the five screws (8) and remove the A-pillar 
weatherstrip retainer (7). 

INSTALLATION 
1. Install the A-pillar weatherstrip retainer (7) and 

install the screws (8). 

2. Install the drip rail weatherstrip retainer (1) (Refer 
to 23 - BODYIWEATHERSTRIP/SEALS/DRIP RAIL 
WEATHERSTRIP - INSTALLATION). 
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DRIP RAIL WEATHERSTRIP 

REMOVAL 
1. Open the doors and separate the weatherstrip (3) 

from the drip rail and a-pillar retainers (1 and 7). 

INSTALLATION 
1. Position the weatherstrip (3) onto the drip rail and 

a-pillar retainers (1 and 7) and seat fully. 
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DOOR OPENING SEAL 

REMOVAL 

FRONT DOOR SEAL 
1. Remove the cowl trim panel (1) (Refer to 23 -

BODYIINTERIOR/COWL TRIM - REMOVAL). 

2. If vehicle is a Standard Cab, remove the lower 
b-pillar trim panel (3) (Refer to 23 - BODY/INTERI
OR/B-PILLAR LOWER TRIM - REMOVAL). 

6Od4Ob4e 
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3. If vehicle is a Quad Cab, remove the lower b-pillar 
trim panel (1) (Refer to 23 - BODY/INTERIORlB
PILLAR LOWER TRIM - REMOVAL). 

4. Separate the front door opening seal (6) from the 
door opening flange. 

---- 8144c52d 



REAR DOOR SEAL 

1. Remove the lower b-piUar trim panel (1) (Refer to 
23 - BODY/INTERIOR/B-PILLAR LOWER TRIM -
REMOVAL). 

2. Remove the lower c-pillar trim (1) (Refer to 23 -
BODY/INTERIOR/C-PILLAR TRIM - REMOVAL). 

8144cS2d 

8144d2ed 
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3. Separate the rear door opening seal (5) from the 
door opening flange. 

INSTALLATION 

FRONT DOOR SEAL 
1. Position the front door seal (6) to the bottom of the 

door opening, with bulb facing outboard, starting 
the installation at the center of the lower flange. 
Press the seal onto the sill flange and work around 
the perimeter of the door opening until fully seated. 
Work in one direction, smoothing the seal to avoid 
puckers or wrinkles. 
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2. If vehicle is a Standard Cab, install the lower b-pil
lar trim (3) (Refer to 23 - BODY/INTERIOR/B-PIL
LAR LOWER TRIM - INSTALLATION). 

3. If vehicle is a Quad Cab, install the lower b-pillar 
trim (1) (Refer to 23 - BODYIINTERIORlB-PILLAR 
LOWER TRIM - INSTALLATION). 

8144CS2d 
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4. Install the cowl trim panel (1) (Refer to 23 • BODY/ 
INTERIOR/COWL TRIM - INSTALLATION) 

NOTE: When installing a new weatherstrip on the 
front door opening, remove t~e tear strip starting 
at the splice and moving around the front of the 
door to the back of the opening. 

REAR DOOR SEAL 
1. Position the rear door seal to the bottom of the 

door opening, with bulb facing outboard, starting 
the installation at the center of the lower flange. 
Press the seal onto the sill flange and work around 
the perimeter of the door opening until fully seated. 
Work in one direction, smoothing the seal to avoid 
puckers or wrinkles. 

,80d40b4e 

.', 



2. Install the lower c-pillar trim (1) (Refer to 23 -
BODY/INTERIORlC-PILLAR TRIM 
INSTALLATION). 

3. Install the lower b-pillar trim (1) (Refer to 23 -
BODY/INTERIOR/B-PILLAR LOWER TRIM 
INSTALLATION). 

NOTE: When installing a new weatherstrip on the 
rear door opening, remove the tear strip starting at 
the splice and moving around the back of the door 
to the front of the opening. 

8144C52d 



DRIP RAIL WEATHERSTRIP RETAINER 

REMOVAL 
1. Separate the drip rail weatherstrip (3) from· the 

weatherstrip retainer (1). 

2. Remove the seven screws (2) and remove the 
retainer (1). 

INSTALLATION 
1. Install the weatherstrip retainer (1) and install the 

seven screws (2). 

2. Position the weatherstrip (3) over the retainer 
flange and seat fully. 
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FRONT DOOR GLASS RUN WEATHERSTRIP 

REMOVAL 
1. Remove the door glass (Refer to 23 - BODY/ 

DOOR· FRONT/DOOR GLASS - REMOVAL). 

2. Separate the front door glass run weatherstrip (2) 
out of the door frame (5) and remove through the 
window opening. 
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INSTALLATION 

NOTE: A mixture of soap and water may be used 
to aid installation of the weatherstrip into the cor
ners. 

1. Position the front door glass run weatherstrip (2) 
into the door (5) through the window opening. 

2. Position the weatherstrip into the upper corners 
and seat firmly. 

3. From back to front, seat the weatherstrip between 
the corners and then down the sides firmly. 

4. Install the door glass (Refer to 23 - BODY/DOOR -
FRONT/DOOR GLASS - INSTALLATION). 
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FRONT DOOR OUTER BELT MOLDING 

REMOVAL 
1. Remove the screw (4) and separate the belt mold

ing (1) from the door (5) flange from the back to 
the front. 

INSTALLATION 
1. Position the belt molding (1) onto the door (5) 

flange and seat fully. 

2. Install the screw (4). 
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FRONT DOOR INNER BELT MOLDING 

REMOVAL 
1. Remove the door trim panel (3) (Refer to 23 -

BODY/DOOR - FRONTITRIM PANEL - REMOVAL) 

2. Separate the belt molding (1) from the door (3) 
mounting flange from the back to the front. 

INSTALLATION 
1. Position the belt molding (1) and seat onto the door 

(3) mounting flange fully. 
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2. Install the door trim panel (3) (Refer to 23 - BODY / 
DOOR - FRONTrrRIM PANEL - INSTALLATION). 



REAR DOOR GLASS RUN WEATHERSTRIP 

REMOVAL 
1. Lower the gJass. 

2. Separate the rear door glass run weatherstrip (5) 
out of the door frame (2) and remove through the 
window opening. 

INSTALLATION 

NOTE: A mixture of soap and water may be used· 
to aid installation of the weatherstrip into the cor
ners. 

1. Position the rear door glass run weatherstrip (5) 
into the door (2) through the window opening. 

2. Position the weatherstrip (5) into the upper corners 
and seat firmly. 

3. From back to front, seat the weatherstrip (5) 
between the corners and then down the sides 
firmly_ 
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REAR DOOR OUTER BELT MOLDING 

REMOVAL 
1. Remove the screw (3) and separate the belt mold

ing (1) from the door (2) flange from the back to 
the front. 

INSTALLATION 
1. Position the belt molding (1) onto the door (2) 

flange and seat fully. 

2. Instan the screw (3). 
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REAR DOOR INNER BELT MOLDING 

REMOVAL 
1. Remove the door trim panet (5) (Refer to 23 -

BODY/DOORS· REARrrRIM PANEL - REMOVAL). 

2. Separate the belt molding (2) from the rear door 
mounting flange from the back to the front. 

INSTALLATION 
1. Position the belt molding (2) and seat onto the rear 

door mounting flange fully. 

BOd2ca25 



2. Install the door trim panel (5) (Refer to 23 - BODY! 
DOORS - REARfTRIM PANEL - INSTALLATION). 

60d2ca25 
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WINCH 
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WINCH 

The winch uses the electrical power from the vehicle charging system to power a motor that winds wire rope into 
the winch drum by means of planetary gear reduction. 

The winch assembly includes the following: 
• Motor: The winch motor is powered by the vehicle electrical system and features a thermal protection switch 

that automatically stops the motor function in the power-in direction if the motor gets too hot. 
• Winch Drum: The winch drum allows the wire rope to be stored on the winch and transmits force to the wire 

rope. 
• Wire Rope: The wire rope allows the winch to be connected to an anchor to provide a pulling force. 
• Fairlead: The fairlead consists of four rollers and acts as guide for the wire rope and minimizes damage to the 

rope. 
• Automatic Brake: The winch is equipped with an automatic brake that will stop rotation of the winch drum if 

the winch motor is stopped. 
• Clutch Lever: The clutch lever allows the winch drum to be disconnected from the winch motor to allow the 

wire rope to be pulled from the winch by hand. 
• Remote Socket: The remote socket allows the remote control to be attached to the control pack to allow the 

winch to function. 
• Remote Control: The remote control provides the interface between the winch operator and the winch. The 

remote control provides the ability to power the winch in. out, and stop the winch. 

OPERATION 
Winch: The winch uses the electrical power from the vehicle charging system to power a motor that winds wire rope 
into the winch drum via planetary gear reduction. By nature, a winch is capable of generating very high forces and 
should be used with care. Do not operate the winch without reading and understanding the complete winch owner's 
manual. 

Low Voltage Interrupt: The winch is equipped with a device that will interrupt winch function if the vehicle charging 
system voltage drops to a low level. The winch will not power-in or out for 30 seconds if this device is tripped. If the 
interrupt is tripped, the vehicle should be operated at high idle for a few minutes to allow the vehicle charging sys
tem to recover before continuing to winch. 

Winch Motor Thermal Protection: The winch is equipped with a thermal protection device in the motor. If the 
winch is operated for an excessive duration, the device may interrupt motor function to protect the winch motor. 
During this time the winch will power-out but will not power-in. Allow the winch motor to cool for a few minutes 
before continuing operation of the winch. The winch will resume normal function once the motor cools. 

Remote Control: To operate the winch. the toggle switch is pressed down to power the winch in and up to power 
the winch out. The winch will stop if the switch is left in the neutral (center) position. 

Clutch Lever: The clutch lever is used to allow free spooling of the winch drum. Rotate the clutch lever on the 
winch to disengage the clutch. 

WARNING 

WARNING: Disconnect and isolate battery negative cable before attempting any troubleshooting or repairs. 
• Do not disengage the clutch if the winch is under a load or wire rope is under tension. 
• Do not route electrical cables across sharp edges. 
• Do not route electrical cables through or near moving parts. 
• Always wear heavy leather gloves when handling a wire rope. 
• Never let wire rope Slip through your hands. 
• Always keep hands clear of wire rope, hook loop, hook and fairlead opening during installation, opera

tion, and when spooling in or out. 
• Always use supplied hook strap whenever spooling wire rope in or out, during installation or operation. 

Failure to follow these instructions may result in personal injury. 
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CAUTION: Do not leave the remote plugged into the winch when not in use. Leaving the remote plugged in, 
may result in a dangerous condition and/or battery drain . 
• Always make sure the clutch is fully engaged or disengaged. 

DIAGNOSIS AND TESTING - WINCH 

CONDITION POSSIBLE CAUSES CORRECTION 

Winch does not hold the load. Faulty winch drum brake. Replace the winch assembly. 
(Refer to 23 - BODYIWINCH -
REMOVAL) 

Load exceeds rating for the winch. Refer to operators manual for the 
correct line pull rating for the winch. 

Brake overheats and will not The wire rope is on the drum backwards. Remove all the wire rope and 
hold the load. respool in the proper direction. 

The wire rope is spool onto the drum in The wire rope must always spool 
the wrong direction and working against onto the drum as indicated by the 
the brake in the "power in" mode. drum rotation label on the winch. 

Winches are equipped with an 
automatic brake and WILL NOT 
FUNCTION if the wire rope spools 
in the opposite direction. The wire 
rope spooling can accidentally be 
reversed by running the wire rope 
all the way out and re-spooling in 
with the control switch in the "power 
ouf'mode. 

Load exceeds rating for winch Refer to operators manual for the 
correct line pull rating for the winch. 

After a very long "power out" cycle, in These winches are rated for 
excess of 50 feet under high loads, the intermittent duty operations only. As 
brake has overheated and needs a cool the load is increased. the duration 
down cycle of approximately 30 minutes. of power out cycles must be 

reduced to limit the brake 
temperature. Allow adequate time 
for the brake to cool between uses 
when performing extended power 
out cycles. 
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CONDITION POSSIBLE CAUSES CORRECTION 

Difficult to spool the wire rope Bent drum flanges or worn drum Rotate the drum while it is still on 
off the drum by hand. bushings. the winch to see if the drum flanges 

appear to be bent. If the flanges 
appear to be bent, the winch will 
have to be replaced. 

Free spool clutch is damaged inside the Replace winch. 
gear train. (Refer to 23 - BODYIWINCH -

REMOVAL) 

. Wire rope is bound up on the drum. Should the wire rope become 
bound onto the drum, connect the 
hook to a load, then by alternately 
"powering in" then "powering out", 
the wire rope wm usually work itself 
free.WARNING: 
Do not put your hands anywhere 
near the wire rope when working a 
bind free. 

Winch is not mounted correctly, causing Check winch mounting and repair 
the drum to bind. as necessary. 

Winch lacks power or will not Faulty ground cable attachment to the Verify that the ground cable is 
run at all. motor housing. correctly installed to the threaded 

hole in the motor housing. See 
Motor Ground Test below. 

The vehicle battery is inadequate in size, Use a fully charged conventional 
terminals are corroded, is defective or automotive battery with a minimum 
worn out, or is not fully charged. of 650 cold cranking amps rating to 

obtain peak performance from the 
winch. Make sure all terminals are 
clean and the battery is fully 
charged. Replace battery if 
necessary. 

Faulty cable connections on battery or Clean and tighten all terminals. 
motor terminals 

Faulty power supply to the winch. Check for proper power supply. See 
Power Test below. 

Faulty remote control switch or cord. Check for faulty switch. See 
Remote Switch Test below. 
Replace the remote switch is 
necessary. 
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CONDITION POSSIBLE CAUSES CORRECTION 

When remote control switch is Low battery charge, corroded terminals, -Use a fully charged conventional 
activated, there is only a defective battery. automotive battery with a minimum 
"clicking" sound, and the winch of 650 cold crankjng amps rating to 
does not operate in either obtain peak performance from the 
"power in'l or I'power auf' winch. Make sure all terminals are 
modes. clean and the battery is fully 

charged. Replace battery if 
necessary. 
Check for proper power supply. See 
Power Test below. 

Faulty ground cable attachment to the Check for proper ground. See 
motor housing. Motor Ground Test below. 

Faulty motor armature. brushes. or water Replace the motor. 
in the motor. (Refer to 23 - BODY/wINCHI 

MOTOR - REMOVAL) 
~ 

Faulty control relay. Check and replace relays as 
necessary. See Relay Pack Test 
below 
(Refer to 23 - BODY /wINCHI 
RELAY - REMOVAL) 

Winch -runs slowly and Jacks The wire rope is spool onto the drum in The wire rope must always spool 
power when pulling a load, 'the-wrong direction and working against onto the drum as indicated by the 
won't pull load, or stalls'easily. the brake in the "power in" mode. drum rotation label on the winch. 

Winches are equipped with an 
automatic brake and WILL NOT 
FUNCTION if the wire rope spools 
in the opposite direction. The wire 
rope spooling can accidentally be 
reversed by running the wire rope 
all the way out and re-spooling in 
with the control switch in the "power 
out" mode. 

When the remote control is One or more of the control pack relays is Check and replace relays as 
activated. the winch will damaged necessary. See Relay Pack Test 
operate only in one direction. below 

(Refer to 23 - BODY /wINCHI 
RELAY - REMOVAL) 

The remote control switch is damaged. Check and replace switch as 
necessary. See Remote Switch Test 
below. 

Power-out mode only. Tripped or damaged thermal switch Let motor cool for at least 30 
minutes, then try to power-in again. 

Check thermal switch. See Thermal 
Switch Test below. 

" Replace the motor if the thermal 
switch is faulty. 
(Refer to 23 - BODYIWINCHI 
MOTOR - REMOVAL) 
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CONDITION POSSIBLE CAUSES CORRECTION 

When the remote control is Tripped or damaged Low Voltage Use a fully charged conventional 
activated, the winch will not Interrupt (LVI) automotive battery with a minimum 
operate and no "clicking" sound of 650 cold cranking amps rating to 
is heard. obtain peak performance from the 

winch. Make sure all terminals are 
clean and the battery is fully 
charged. Replace battery if 
necessary. 

Check LVI. See Low Voltage 
Interrupt (LVI) Test below. 
Replace the relay pack if the LVI is 
faulty. 
(Refer to 23 - BODYIWINCHI 
RELAY PACK - REMOVAL) 

Relay Test 
1. Disconnect the red (+) battery cable (1). 

815b783d 
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2. Remove the winch assembly (2) as necessary to gain access to the relay pack and cover (Refer to 23 - BODY! 
WINCH - REMOVAL). 

3. Disconnect the three cables connected to the 
motor on the studs marked F1 (2) , F2 (1) and A 
(3). 

4. Remove the nut and disconnect the terminal wire 
(1 ). 
1. Measure the resistance between the two large 
studs on relay #1. 

• The resistance should be greater than 1 
megaohm. 

2. Apply 12 volts to the small terminal (1) and 
apply ground to the small terminal (2). 

• Measure the resistance between the 
two large studs on relay #1. 

• The resistance should be less than 1 
ohm. 

5. Remove the nut and disconnect the terminal wire 
(1 ). 
1. Measure the resistance between the two large 
studs on relay #2. 

• The resistance should be greater than 1 
megaohm. 

2. Apply 12 volts to the small terminal (1) and 
apply ground to the small terminal (2) . 

• Measure the resistance between the 
two large studs on relay #2. 

815eed53 
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• The resistance should be less than 1 ohm. 
6. Remove the nut and disconnect the terminal wire 

(1 ). 
1. Measure the resistance between the two large 
studs on relay #3. 

• The resistance should be greater than 1 
megaohm. 

2. Apply 12 volts to the small terminal (1) and 
apply ground to the small terminal (2). 

• Measure the resistance between the 
two large studs on relay #3. 

• The resistance should be less than 1 
ohm. 

7. Remove the nut and disconnect the terminal wire 
(1 ). 

1. Measure the resistance between the two large 
studs on relay #4. 

• The resistance should be greater than 1 
megaohm. 

2. Apply 12 volts to the small terminal (1) and 
apply ground to the small terminal (2). 

• Measure the resistance between the 
two large studs on relay #4. 

• The resistance should be less than 1 
ohm. 

8. If the resistance across any of the relays doesn't 
go from open to closed (megaohms to tenths) then 
the relay is bad and needs to be replaced (Refer to 
23 - BODYIWINCH/RELAY - REMOVAL). 

Remote Switch Test 
1. To check switch, follow the steps below to check for switch continuity. 
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Power-Out 

1. Move switch to the power-out position. 
2. Check for continuity between pins (1) and (4). 
3. Check for continuity between pins (2) and (5). 

Power-In 

1. Move switch to the power-in position. 
2. Check for continuity between pins (1) and (4). 
3. Check for continuity between pins (2) and (3). 

2. If there is no continuity, then the remote switch is bad and needs to be replaced. 

Thermal Switch Test 
The motor will not power-in if the thermal switch is open or if its terminals are in contact with the motor case. The 
switch should normally open when the temperature at the motor brushes reaches 205+oC (400+° F). 

If the Thermal Switch is suspected to be failing check the following: 

1. Disconnect the switch. 

2. Measure the resistance of the switch at the electrical connector. 
3. If the switch is open at room temperature then replace the motor. 

4. If the switch is closed then the switch is good. 

5. Check for resistance between both terminals and the motor case. 
6. If the resistance is less than 1 megaohm then the winch is grounded. Replace the motor (Refer to 23 - BODY; 

WINCH/MOTOR - REMOVAL). 
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Low Voltage Interrupt (LVI) Test 
If the LVI is suspected to be failing check the following: 

1. Check to make sure the battery has 10.S to 12 volts. 

2. If low, charge battery. 

3. Wait for 30 seconds or more. 

4. Check for a ground on pin 4. 

S. If no ground then check control ground Relay Pack Test . 

6. If ground good then replace the relay pack (Refer to 23 - BODYIWINCH/RELAY PACK - REMOVAL). 

Motor Test 
If the motor is suspected to be failing check the following: 

1. Disconnect the motor power connectors F1, F2 and A. 

2. Measure the resistance between F1 and F2. Resistance should be less than 1 fl. 

3. Measure the resistance between A and ground. Resistance should be less than 10. 

4. If the resistance is greater than 10 the motor brushes could be worn or the internal wiring could be burned. 
Replace the motor (Refer to 23 - BODYIWINCH/MOTOR - REMOVAL). 

Power Test 
1. Check for a tight fit of all connections. 

2. Using a volt meter, verify 12 ± 2 volts a the bus bar connecting relays #1 and #3. 

Motor Ground Test 
1. Check for continuity between the ground stud and the battery. 

2. If no continuity then repair the ground cable from the batter to the motor. 

Relay Pack Test 

Measurement Resistance Voltage 
Results Correction 

between pins Ohms (V) 

"4" to "5" 2 - Yes Relay pack OK. 

No 1. Check for any faulty relay or motor electrical 
connections and repair if necessary. 

2. Check for a faulty reray and replace as 
necessary. Refer to Relay Test. 



DR -----------------------WINCH 23 - 323 

Measurement Resistance Voltage 
Results 

between pins Ohms (V) 

~~4" to "2" 2 -

"1" to "2" Greater -
than 
100K 

"1" to "3" - 12 

REMOVAL 
1. Disconnect and isolate battery negative (3) and 

positive (1) cables. 

2. Remove the winch support bolts (1). 

Yes 

No 

Yes 

No 

Yes 

No 

Correction 

Relay pack OK. 

1. Check for any faulty relay or motor electrical 
connections and repair if necessary. 

2. Check for a faulty relay and replace as 
necessary. Refer to Relay Test . 

Relay pack OK. 

Check for shorted Thermal Switch. Refer to 
Thermal Switch Test. 

Relay pack OK. 

1. Check for any faulty relay or motor electrical 
connections and repair if necessary. 

2. Check for faulty LVI, Refer to Low Voltage 
Interrupt (LVI) Test. 

815b783d 
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3. Remove the lower frame bracket (2) bolts (6) and 
loosen the upper bolts (1). 

4. Support the winch using a jack.or other suitable lift 
device. 

5. Lift the winch assembly off the support brackets. 

6. Pivot the frame support brackets (2) up and posi
tion out of the way. 

7. Carefully lower the winch assembly out of the 
vehicle. 

8. Remove the nut and disconnect the ground cable 
(1) from the motor (2). 

I 

815b96Oe 
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9. Disconnect the three cables connected to the 
motor on the studs marked F1 (2) I F2 (1) and A 
(3). 

10. Disconnect the thermal switch electrical 
connector. 

11. Remove the clamps (2) and separate the coil pack 
from the motor. 

12. Remove the four winch mounting and roller 
bracket bolts (3). 

13. Separate the mounting bracket assembly (1) from 
the winch assembly. 

B1Sb9ScO 
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NSTALLATION pport bracket (1) 
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. and install the bo IS 1 o~ N m (80 ft. Ibs.) 
2. lighten the bolts to . 

t the motor and tighten I Pack on a 3 Position the re ay 

. the band clamps (2). . h electrical connector. 
t the thermal SWltc 4. Connec 
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5. Connect the three cables connected to the motor 
on the studs marked F1 (2) , F2 (1) and A (3). 

6. Tighten the nuts to 7 N·m (60 in. Ibs.). 

7. Install the ground cable and install the bolt (1). 

8. Tighten the bolt to 14 N·m (10 ft. Ibs.). 

9. Raise the winch assembly into position. 

10. Pivot the frame support brackets (2) down under 
the winch mounting bracket (1). 

815b960e 

! 
815b9b74 
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11. Install the lower frame bracket bolt (6) and nut (4). 

12. Check and adjust the bumper alignment as nec
essary (Refer to 23 - BODY/BODY STRUCTURE! 
GAP AND FLUSH - SPECIFICATIONS). 

13. TIghten the bolts and nuts to 95 N·m (70 ft. Ibs.). 

14. Install the winch mounting bolts (1) and tighten to 
41 N·m (30 ft. Ibs.) 

15. Connect battery negative cable (3). 

16. Verity the operation of the winch. 

815b763d 
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BRACKETS 

REMOVAL (Refer to 23 _ BODY/ 
1 Remove the winch (2). 

. WINCH - REMOVAL) 

) d remove the frame Remove the upper bolts (1 an " 2. 
brackets (2), 

f the roller shaft clips (1), remove 3 Separate one 0 

. the shaft (3) and the roller (4). 

WINCH 23 - 329 
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d separate the support 4 Remove the bolts (3)'n~~ assembly (2). 
. bracket (1) from the WI 

INSTALLATION d install the bolts 
rt bracket (1) an 1. Install the suppa 

(3). 108 N.m (80 ft. Ibs.). 2. Tighten the bolts to 
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. through the roller opening 

3. Position the wire roP(:) shaft (3) and clip (1). 
and install the roller I 

k t (2) and install the upper 
4. Install the framte(~)r:cn: hand tighten. 

bolt (1) and nu 

23 - BODYIWINCH -5 Install the winch (2). (Refer to 
. INSTALLATION) 
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MOTOR 

DESCRIPTION 
The winch is driven on one end by a two direction 
electric motor powered by the vehicle electrical sys
tem. The motor is internally protected by a thermal 
switch that is activated when the motor gets too hot to 
operate efficiently. 

Winch motor controls consist of a relay pack mounted 
to the motor, and a remote control connected to the 
relay pack with a cord. The winch power source 
cables are connected to the relay pack which in turn 
feeds power to the winch motor through electrical 
cable connections. The main function of the relay pack 
is to allow the operator to switch the winch on and off 
in both directions. The winch relay pack also includes 
a Low Voltage Interrupt (LVI) used to prevent winch 
operation in the event of battery power dropping below 
10 volts. 

REMOVAL 
1. Remove the winch assembly (2). (Refer to 23 -

BODYIWINCH - REMOVAL) 

MOTOR 

1 • ARMATURE STUD/NUT 7 N·m (60 in. Ibs.) 
2 • MOTOR BOLTS (2) 9 N·m (82 in. Ibs.) 
3 • MOUNTING BAND CLAMPS 
4 - GROUND CABLE 
5· GROUND BOLT 14 N·m (10 ft. Ibs.) 
6 - MOTOR COUPLER 
7 - MOTOR DRIVE SHAFT 
8 - FIELD STUDS/NUTS 7 N·m (60 in. Ibs.) 
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2. Separate one of the roller shaft clips (1), remove 
the shaft (3) and the roller (4). 

3. Remove the bolts (3) and separate the support 
bracket (1) from the winch assembly (2). 

4. Remove the relay pack (1). (Refer to 23 - BODYI 
WINCH/RELAY PACK A REMOVAL) 

815b953e 
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5. Stand winch assembly on the clutch end with the 
motor up to make it easier to align the motor cou
pler and drive shaft. 

6. Remove the two motor mounting bolts (1) and 
carefully lift the motor (2) off of the drum assembly. 

INSTALLATION 
1. With the winch assembly (1) standing on the clutch 

side verify that the motor coupler (2) is centered in 
the drive shaft opening (3). 
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2. Position the motor drive shaft into the motor cou
pler splines and install the motor (2). 

3. Install the bolts (1) and tighten to 9 N·m (82 in. 
Ibs.). 

4. Install the relay pack (1). (Refer to 23 - BODYI 
WINCH/RELAY PACK - INSTALLATION) 

815b953e 
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5. Install the support bracket (1) and install the bolts 
(3). 

6. Tighten the bolts to 108 N·m (80 ft. Ibs.). 

7. Position the wire rope through the roller opening 
and install the roller (4). shaft (3) and clip (1). 

8. Install the winch assembly (2). (Refer to 23 -
BODYIWINCH - INSTALLATION) 
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MOTOR-TIE RODS 

REMOVAL 
1. Remove the winch assembly. (Refer to 23 - BODY/WINCH - REMOVAL) 

2. Remove the bolts and remove the damaged tie rod(s). 

INSTALLATION 
1. Install the tie rod(s) and install the bolts. 

2. Tighten the bolts to 23 N·m (17 ft. Ibs.). 

3. Install the winch assembly. (Refer to ~3 - BODYIWINCH - INSTALLATION) 
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RELAY 
REMOVAL 
1. Remove the relay pack (1). (Refer to 23 - BODY/ 

WINCH/RELAY PACK - REMOVAL) 

2. Remove the nuts (2 & 3), disconnect the cables 
and remove the bus straps (4). 

815b953e 
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NOTE: Relay #4 shown, all others similar. 

3. Remove the nuts (1) and disconnect the control 
wires (2). 

4. Slide the relay (1) out of the retaining tab (2) and 
remove. 
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INSTALLATION 

NOTE: Relay #4 shown, all others similar. 

1. Slide the relay (1) into the retaining tab (2). 

2. Install the control wires (2) and install the nuts (1). 

3. Tighten the nuts to 3 N·m (25 in. Ibs.). 
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4. Install the bus straps (4) and connect the cables. 

5. Install the nuts (2 & 3) and tighten to 9.5 N·m (85 
in.lbs.). 

6. Install the relay pack (1). (Refer to 23 - BODY/ 
WINCH/RELAY PACK - INSTALLATION) 

815b953e 
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RELAY PACK 

DESCRIPTION 

1 - RELAY #1 
2 - RELAY #2 
3 - RELAY #3 
4 - RELAY #4 
F2 - FIELD #2 LEAD 
F1 - FIELD #1 LEAD 
A - ARMATURE LEAD 

RELAY PACK 

Electrical operation of the control assembly consists of four heavy duty relays, a thermal-switch located on the motor 
armature brush holder and a Low Voltage Interrupt (LVI) located in the control assembly. The thermal-switch inter
rupts the power-in function and the LVI affects both the power-in and power-out functions and must be reset by 
allowing the charging circuit voltage to rise above 10 volts for more than 30 seconds. The thermal switch is reset 
only by allowing the winch motor to cool adequately (about 30 minutes). Relay number 1 and 3 control current flow 
through the field windings and relay number 2 and 4 supply current to the motor armature. 

Operation 
In the power-out mode, relay number 2 and 3 are energized by the remote control switch. Current flows from the 
positive battery terminal through relay number 3 then through the black motor cable to the number 2 and number 1 
field windings. From the black motor cable current then flows through solenoid number 2 to the motor armature to 
ground. 
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In power-in mode, relay number 1 and 4 are energized. Current again flows from the battery positive cable, but this 
time current flows through solenoid number 1 then through field winding number 1. Current flowing in the reverse 
direction through the field windings cause the motor to turn in the opposite direction. From the red motor cable 
current then flows through relay number 4 to the black cable going to the motor armature to ground. 

REMOVAL 
1. Disconnect and isolate battery negative cable (3). 

2. Remove the winch assembly (2). (Refer to 23 -
BODYIWINCH - REMOVAL) 
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3. Remove the nut and disconnect the red battery 
positive cable (1). 

NOTE: Relay #4 shown, all others similar. 

4. Remove the control wire nuts (1) and disconnect 
the control wires (2) from each relay. 
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INSTALLATION 

NOTE: Relay #4 shown, all others similar. 

1. Install the control wires (2) to all the relays and 
install the nuts (1). 

2. Tighten the nuts to 3 N·m (25 in. Ibs.). 

3. Install the red battery positive cable (1) and install 
the switch wire. 

4. Install the nut and tighten to 10 N·m (85 in. Ibs.). 
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5. Install the relay pack cover (1) and install the three 
screws (2). 

6. Install the winch assembly (2). (Refer to 23 -
BODYIWINCH - INSTALLATION) 

7. Connect the battery negative cable (3) and verify 
winch operation. 

815b953e 

815b783d 
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WIRE ROPE 

REMOVAL 
1. Move the clutch lever (2) to "Free Spool" and dis

engage the wire rope. Pull out a portion to give it 
some slack. 

2. Remove the clip (2). pin (1) and remove the hook 
(5) from the wire rope (4). 

3. Pull the wire rope out and unwind the winch drum 
(1 ). 

4. Remove the bolt (2) and remove the rope (3). 

\./ 

B15aa22a 

f 

i 

815eed75 
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INSTALLATION 

WARNING: Always keep hands and clothing clear 
of the wire rope, hook and fairlead opening during 
operation and when spooling. Failure to follow 
these instructions may result in personal injury or 
death. 

CAUTION: Wire rope must spool on the winch 
drum in the direction indicated. 

1. Feed the new wire rope end (3) through the guide 
rollers. 

2. Attach the flat side of the wire rope end (3) to the 
winch drum (1), apply red thread locker to the 
threads and install the bolt (2). 

3. Wrap the wire rope around the spool approximately 
one time, in the direction indicated on the spool. 

4. Tighten the bolt to 3 N·m (25 in. Ibs.). 

5. Arrange the wire rope so it will not kink or tangle 
when spooled. 

6. Lock the winch drum by rotating the clutch lever (2) 
on the winch to "Engage." 

NOTE: Always make sure the clutch is engaged or 
disengaged fully. 

7. Connect the remote control to the socket. 

8. Install the hook (5), the pin (1) and clip (2) to the 
end of the wire rope (4). 

9. Keep the rope under light tension and spool the 
rope back onto the winch drum in even layers. 

10. Stop frequently to tighten and straighten the lay
ers as necessary. 

11. Repeat this process until the winch hook (5) is the 
same distance from the winch as the full length of 
the remote control. 

12. Using the hook strap, walk the wire rope towards 
the guide rollers, carefully spooling in the remain
ing wire rope by pulsing the remote control switch. 

NOTE: If you do not have the hook strap, use a 
815aa22a 

length of cord or similar when handling the hook during servicing of the winch. 

81590075 

13. Store the winch hook on the most outboard loop of the tow hook and remove the slack from the wire rope. 
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WIRE ROPE GUIDE ROLLERS 

REMOVAL 
1. Move the clutch lever (2) to "Free Spool'! and dis

engage the wire rope. pun out a portion to give it 
some slack. ' 

2. Remove the clips (1). 

3. Remove the roller axle rods (3) and remove the 
rollers (4) from the support bracket (2). 

>~ . 
,,', 

4. Separate the bushings (1) from the rollers (2) and 
replace if necessary. 

615aa232 
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5. Remove the clips (3). 

6. Remove the roller axle rods (2) and remove the 
rollers (4) from the support bracket (1). 

7. Separate the bushings (2) from the rollers (1) and 
replace if necessary. 

I 
i 
i 

lb 

! 

.1 815<:18236 

815aa23a 
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INSTALLATION 
1. Install the roller bushings (2) onto the roUers (1). 

B15aa23a 

2. Install the rollers (4) and install the axle rods (2). 

3. Install the clips (3). 
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4. Jnstall the roller bushings (1) onto the rollers (2). 

5. Install the roller axle rods (3) and install the rollers 
(4) onto the support bracket (2). 

6. Install the cUps (1). 

7. Store the winch hook on the most outboard loop of 
the tow hook. 

8. Engage the clutch lever (2) and remove. the slack 
from the wire rope. 

815aa232 
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GAP AND FLUSH 

SPECIFICATIONS 

GAP & FLUSH DIMENSIONS INDEX 

DESCRIPTION 

STANDARD CAB 

QUAD CAB 

PICKUP BOX 

MEGA CAB 

* 

FIGURE 

1 

2 

3 
4 

*ALL MODELS 

80c6247f 

Fig. 1 GAP & FLUSH - STANDARD CAB 

NOTE: 
All measurements are in mm. OIF ::: Over Flush. UIF = Under Flush. 

DIMENSION DESCRIPTION GAP FLUSH 

*1 Bumper to grille 19.0 ± 3.0 -

*2 Hood to grille 1.5±1.0 U/F 0.75 ± 1.75 
Paratiel within 2.0 

*3 Fender to hood 6.0 ± 2.0 U/F 3.2 ± 1.5 
Parallel within 1.0 (Under flush from front of 

hood to start of hockey 
stick area only) 

*4 Fender to hood 6.0 ± 1.5 0.0 ± 1.5 
(Up/Down surface only) Parallel within 1.0 

*5 Front door to windshield OIF 20.5 ± 1.5 
(Base of windshield) 

OIF 9.0 ± 1.5 
(Top of windshield) 

*6 Roof to front door - U/F 6.0 ± 1.5 
Parallel within 1.5 



NOTE: 
All measurements are in mm. OIF = Over Flush. U/F = Under Flush. 

DIMENSION DESCRIPTION GAP 

7 

8 

*9 

*10 

*11 

*12 

NOTE: 

Quarter to front door 

Front door to quarter character line 
alignment 

Front door to fender character line 
alignment 

Front door to fender 

Bumper to fender 

Bumper to headlamp 

5.0 ± 1.5 
Parallel within 1.0 

5.0 ± 1.5 
Parallel within 1.0 

19.0 ± 3.0 
Parallel within 3.0 

19.0 ± 4.0 

* ALL MODELS 

Fig. 2 GAP & FLUSH - QUAD CAB 

All measurements are in mm. OfF = Over Flush. U/F = Under Flush. 

DIMENSION DESCRIPTION GAP 

1 Roof to rear door -

2 Quarter to rear door 5.0 ± 1.5 
Parallel within 2.0 

3 Rear door to quarter character line -
alignment 

4 Rear door to front door character line 
alignment 

5 Rear door to front door 5.0 ± 1.5 
Parallel within 2.0 

FLUSH 

0.0 ± 1.5 

Up/Down 0.0 ± 1.5 

Up/Down 0.0 ± 1.5 

0.0 ± 1.5 

5.0 (SLT) 
.0 (SPORT) 

80c624BO 

FLUSH 

U/F 6.0 ± 1.5 
Parallel within 1.5 

0.0 ± 1.5 

Up/Down 0.0 ± 1.5 

Up/Down 0.0 ± 1.b I 

0.0 ± 1.5 
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Fig. 3 GAP & FLUSH - PICKUP BOX 

NOTE: 
All measurements are in mm. OfF = Over Flush. U/F;;;;;; Under Flush. 

DIMENSION DESCRIPTION GAP 

2 

3 

4 

5 

6 

7 

8 

9 

Tailgate to outer box 
(Up/Down surface only) 

Cab Back to box front 

Fuel door to outer box 

Cab to box side 

Cab to box character line alignment 

Tailgate to outer box 

Bumper to outer box 

Tailgate to outer box character line 
~ adjustment -

Bumper to tailgate 

31.0 ± 5.0 
Parallel within 3.0 

5.0 ± 1.5 
Parallel within 1.0 

31.0 ± 5.0 
Parallel within 3.0 

5.0 ± 2.0 
Parallel within 1.0 

24.75 ± 5.0 (F/A) 
23.75 ± 5.0 (C/C) 
Parallel within 5.0 

30.25 ± 3.0 
Parallel within 4.0 

80c624B1 

FLUSH 

0.0 ± 1.5 
Parallel within 1.0 

0.0 ± 1.5 

4.0 ± 2.5 (Standard Cab) 
OfF 5.0 ± 2.5 (Quad Cab) 

Up/Down 0.0 ± 3.0 

U/F1.5±1.5 

Up/Down 0.0 ± 1.5 
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81762524 

Fig. 4 MEGA CAB - GAP & FLUSH 

NOTE: 
All measurements are in mm. OfF = Over Flush. UfF = Under Flush. 

DIMENSION DESCRIPTION GAP FLUSH 

1 Bumper To Grille 19.0 ± 4.0 -
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NOTE: 
All measurements are in mm. OfF = Over Flush. U/F Under Flush. 

DIMENSION DESCRIPTION GAP FLUSH 
2 Hood To Grille 1.5 ± 1.0 U/F 0.5 ± 1.75 

3 Fender To Hood 6.0 ± 2.0 U/F 3.2 ± 1.5 
Parallel Within 1.0 (Under flush from front of 

hood to start of hockey 
stick area only.) 

4 Fender To Hood 6.0 ± 2.0 0.0 ± 1.5 
(Up/Down Surface Only) Parallel Within 2.0 

5 Front Door To Windshield - OIF 20.5 ± 1.5 
(Base of windshield) 

OfF 9.0 ± 1.5 
(Top of windshield) 

6 Front Door To Roof - OIF 6.0 ± 1.5 
Parallel within 1.5 

7 Rear Door To Roof - OfF 0.0 ± 1.5 

8 Rear Door To Quarter Panel 5.0 ± 1.5 0.0 ± 1.5 
Parallel Within 1.5 

9 Fuel Door To Outer Box 5.0 ± 1.5 0.0 ± 1.5 
Parallel Within 1.5 

10 Rear Door To Quarter Character Line - UpfDown 0.0 ± 1.5 
Alignment 

11 Rear Door To Front Door 5.0 ± 1.5 0.0 ± 1.5 
Parallel Within 1.5 

12 Rear Door To Front Door Character - Up/Down 0.0 ± 1.5 
Line Alignment 

13 Front Door To Fender 5.0 ± 1.5 U/F 0.5 ± 1.5 
Parallel Within 1.5 

14 Front Door To Fender Character Line - Up/Down 0.0 ± 1.5 
Alignment 

15 Bumper To Fender 16.0 ± 4.0 OfF 6.5 ± 5.0 (SLT) 
Side To Side 3.0 OfF 14.5 ± 5.0 (SPORT) 

16 Bumper To Headlamp 16.0 ± 4.0 -
17 Tailgate To Outer Box Character Line - 0.0 ± 1.5 

Alignment 

18 Cab Back To Box Front 31.0 ± 5.0 -
Parallel Within 1.5 

19 Cab To Box Side 30.5 ± 5.0 OfF 5.25 ± 3.5 
Parallel Within 3.0 

20 Cab To Box Character Line Alignment - Up/Down 0.0 ± 3.0 

21 Tailgate To Outer Box 5.0 ± 2.0 U/F 1.5 ± 1.5 
Parallel Within 1.5 Side to side within 2.0 

22 Bumper To Outer Box 24.0 ± 5.0 (F/A) -
25.0 ± 5.0 (C/C) 

Parallel Within 5.0 

23 Tailgate To Outer Box Character Line Up/Down 0.0 ± 1.5 
Alignment 

24 Bumper To Tailgate 30.0 ± 3.0 
Parallel Within 4.0 
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OPENING DIMENSIONS 

SPECIFICATIONS 

BODY OPENING DIMENSIONS INDEX 

DESCRIPTION 

WINDSHIELD OPENING 

DOOR OPENING - STANDARD CAB 

DOOR OPENINGS - QUAD CAB 

REAR WINDOW OPENING 

ENGINE COMPARTMENT/FRONT STRUCTURE 

REAR DOOR OPENING - MEGA CAB 

ALL DIMENSIONS ARE IN MILLIMETERS 

Fig. 5 WINDSHIELD OPENING 

FIGURE 

5 

6 

7 

8 

9 

10 

8Oc6247a 
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ALL DIMENSIONS ARE IN MILLIMETERS 

8Oc€i247b 

Fig. 6 DOOR OPENING - STANDARD CAB 

I 

J 

ALL DIMENSIONS ARE IN MILLIMETERS 

80c6247c 

Fig. 7 DOOR OPENINGS - QUAD CAB 



~ 
(Q] D 
[OJ 

[Q]~~~~~~~~ 
~ 

ALL DIMENSIONS ARE 
IN MILLIMETERS 

ALL DIMENSIONS ARE IN MILLIMETERS 

Fig. 8 REAR WINDOW OPENING 

Fig. 9 ENGINE COMPARTMENTIFRONT STRUCTURE 

8Oc6247e 

BOc62482 
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ALL DIMENSIONS ARE IN MILLIMETERS 

Fig. 10 REAR DOOR OPENING - MEGA CAB 

SEALER LOCATIONS 

SPECIFICATIONS 

INDEX 

DESCRIPTION 

LOWER WINDSHIELD PILLAR, LOWER PLENUM AND COWL BAR 

DASH PANEL, LOWER PLENUM AND COWL SIDE PANEL 

LOWER DASH PANEL, LOWER COWL SIDE AND FLOOR PAN SUPPORT 

ROOF PANEL, OUTER BODY SIDE APERTURE AND BACKUTE 

CAB BACK, BODY SIDE APERTURE - REAR AND BACKUTE LOWER CORNER 

LOWER DASH PANEL AND FLOOR PAN 

FLOOR PAN AND BODY SIDE APERTURE 

FRONT FLOOR PAN AND REAR PAN 

FLOOR PAN TO CAB BACK 

PICKUP BOX 

MEGA CAB 

FLOOR PAN ASSEMBLY - MEGA CAB 

MISCELLANEOUS UNDERBODY - MEGA CAB 

DASH AND FRONT STRUCTURE - MEGA CAB 

ROOF WITHOUT SUNROOF (1 OF 2) - MEGA CAB 

ROOF WITHOUT SUNROOF (2 OF 2) - MEGA CAB 

ROOF WITH SUNROOF - MEGA CAB 

CAB COMPLETE (1 OF 2) - MEGA CAB 

B16f7f1b 

FIGURE 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 
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PUMPABLE 
SEALER 

DESCRIPTION 

CAB COMPLETE (2 OF 2) - MEGA CAB 

FLOOR PAN - MEGA CAB 

BODY SIDE APERTURE/FLOOR PAN - MEGA CAB 

BODY SIDE APERTURE/CAB BACK - MEGA CAB 

BODY SIDE APERTURE/ROOF - MEGA CAB 

C-PILLARIROOF MEGA CAB 

LEFT SIDE SHOWN, 
RIGHT SIDE TYPICAL 

Fig. 11 LOWER WINDSHIELD PILLAR 

PUMPABLE 
SEALER 

FIGURE 

28 

29 

30 

31 

32 

33 

80tbd725 
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THUMBGRADE 
SEALER 

o 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 12 DASH PANEL 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

BOd6fd13 
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THUMBGRADE 
SEALER 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 13 LOWER DASH PANEL 

8Ofbed62 
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QUAD CAB 
RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

QUAD CAB SHOWN 
RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

(STANDARD CAB SIMILAR) 

Fig. 14 ROOF PANEL 

STANDARD CAB 
LEFT SIDE SHOWN, 

RIGHT SIDE TYPICAL 

8Od6fd29 
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] 

Fig. 15 CAB BACK PANEL 

THUMBGRADE 
SEALER 

STANDARD CAB SHOWN, 
QUAD CAB SIMILAR 

8Otbed85 
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~~~~~~~~~-,~~~-----PUMPABLE ...... SEALER 

80d6fd42 

Fig. 16 LOWER DASH PANEL 
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RIGHT SIDES SHOWN 
LEFT SIDES TYPICAL' 

STANDARD CAB 

QUAD CAB 

Fig. 17 FLOOR PAN 

DO NOT FILL 
TRIM HOLES 

WITH SEALER 

60fbedcb 
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Fig. 18 FRONT FLOOR PAN 

QUAD CAB SHOWN, 
STANDARD CAB SIMILAR 

80d6ldSO 



Fig. 19 FLOOR PAN 

STANDARD CAB SHOWN, 
QUAD CAB SIMILAR 

8Ofbee13 
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PUMPABLE 
SEALER 

6.5 1 BOX SHOWN 
B.OI BOX SIMILAR 

=------------------------DR 

LEFT SIDE SHOWN 
RIGHT SIDE TYPICAL 

Fig. 20 PICKUP BOX 

DO NOT FILL 
DRAIN HOLE 

WITH SEALER 

PUMPABLE 
SEALER 

8Ofbee18 
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STRUCTURAL 
ADHESIVE 

Fig. 21 FLOOR PAN ASSEMBLY .. MEGA CAB 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

~ 
rf1!IlVIEW H VIEW G 

Fig. 22 MISCELLANEOUS UNDERBODY - MEGA CAB 

81715697 

817156c7 
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STRUCTURAL 
ADHESIVE 

VIEW X 

STRUCTURAL 
ADHEsrve 

VIEWW 

Fig. 23 DASH AND FRONT STRUCTURE - MEGA CAB 

STRUCTURAL 
ADHESIVE 

Fig. 24 ROOF WITHOUT SUNROOF (1 OF 2) - MEGA CAB 

817157b!:! 
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STRUCTURAL 
ADHESIVE 

Fig. 25 ROOF WITHOUT SUNROOF (2 OF 2) .. MEGA CAB 

Fig. 26 ROOF WITH SUNROOF .. MEGA CAB 

STRUCTURAL 
ADHESIVE 

23 .. 375 

817157dO 

8171582b 
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RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

STRUCTURAL 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

ADHESWE ------------~~----~~~~~ 

Fig. 27 CAB COMPLETE (1 OF 2) - MEGA CAB 

STRUCTURAL 
ADHESIVE 

8171585d 

~~, .. ~_-.,;::::::::. .... STRUCTURAL 
ADHESIVE 

817158cb 

Fig. 28 CAB COMPLETE (2 OF 2) • MEGA CAB 



F LOWAB LEI 
SPRAYABLE 
LOW BAKE 

SEALER 
VIEW A 

RIGHT SIDE ~ .... r""A'''' 

LEFT SIDE 

Fig. 29 FLOOR PAN· MEGA CAB 

FLOWABLEISPRA YABLE 
LOW BAKE SEALER 

DO NOT FILL TRIM 
HOLES WITH SEALER 

FLOWABLEI 
SPRAYABLE 
LOW BAKE 

SEALER 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

81761dad 

81161dbB 

Fig. 30 BODY SIDE APERTUREIFLOOR PAN - MEGA CAB 



FLOWABLE/SPRAYABLE ~ 
LOW BAKE SEALER 

, ---LJ 

Fig. 31 BODY SIDE APERTURE/CAB BACK - MEGA CAB 

PAINTABLE 
SEALER 

Fig. 32 BODY SIDE APERTUREIROOF - MEGA CAB 

~ 
LEFT SIDE SHOWN. 

RIGHT SIDE TYPICAL 
81761ead 

A-A 

81761fSd 
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~ P~NTABLE 
~ ~EALER 

/ 

LEFT SIDE SHOWN, 
RIGHT SIDE TYPICAL 

VIEW A 
RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 33 C-PILLARIROOF MEGA CAB 

STRUCTURAL ADHESIVE LOCATIONS 

SPECIFICATIONS 

INDEX 

DESCRIPTION 

FLOOR PAN AND SEAT MOUNTING FRONT CROSSMEMBER 

FRONT FENDER 

FLOOR PAN 

INNER WHEELHOUSE TO INNER BOX SIDE PANEL 

INNER BOX SIDE PANEL TO OUTER BOX SIDE PANEL 

INNER WHEELHOUSE, CROSSMEMBERS AND CROSSMEMBER END SUPPORT 
BRACKET TO INNER BOX SIDE PANEL 

INNER BOX SIDE PANEL TO OUTER BOX SIDE PANEL 

INNER DOOR PANEL TO OUTER DOOR PANEL - FRONT DOOR (QUAD CAB) 

INNER DOOR PANEL TO OUTER DOOR PANEL - FRONT DOOR (STANDARD CAB) 

INNER DOOR PANEL TO OUTER DOOR PANEL - REAR DOOR (QUAD CAB) 

SILL RAIL - STD CAB 

SILL RAIL - QUAD CAB 

8176251c 

FIGURE 

34 

35 

36 
37 
38 

39 

40 

41 

42 
43 
44 

45 



STRUCTURAL 
ADHESIVE 

STRUCTURAL 
ADHESIVE 

Fig. 34 FLOOR PAN 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 35 FRONT FENDER 

8Oc624Oc 

80062409 



a ru~: 0 b i c========:::::=~==~::::::::=o==:::::;: 

~l 0 

STRUCTURAL 
ADHESIVE 

Fig. 36 FLOOR PAN'· 

a 

a 

a 

Fig. 37 INNER WHEt=LHOUSE 

a 

a 

o 

a 

o 

o 

a 

BOc62415 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

I STRUCTURAL 
ADHESIVE 

80c6244c 
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RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

STRUCTURAL 
ADHESIVE 

Fig. 38 INNER BOX SIDE PANEL 

Fig. 39 INNER WHEELHOUSE 

8Oc62452 



RIGHT DOOR SHOWN, 
LEFT DOOR TYPICAL 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 40 INNER BOX SIDE PANEL 

'~ 

Fig. 41 INNER DOOR PANEL 

STRUCTURAL 
ADHESIVE 

8OC6246d 
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RIGHT DOOR SHOWN, 
LEFT DOOR TYPICAL 

RIGHT DOOR SHOWN, 
LEFT DOOR TYPICAL 

Fig. 42 INNER DOOR PANEL 

Fig. 43 REAR DOOR INNER PANEL 

STRUCTURAL 
ADHESIVE 

80c6246d 

~1~ 
~~ 

I 

60c6246f 



6Odbb4dd 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

STRUCTURAL 
ADHESIVE 

Fig. 44 SILL RAIL - STD CAB 

o 
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8Odbb505 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

STRUCTURAL 
ADHESIVE 

D 

Fig. 45 SILL RAIL - QUAD CAB 
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WELD LOCATIONS 

SPECIFICATIONS 

INDEX 

DESCRIPTION 

FENDER BRACE. CLOSURE TUBE AND FRAME MOUNTING BRACKET TO FRONT 
FENDER SUPPORT, FRONT FENDER AND RADIATOR TUBE 

STEERING COLUMN SUPPORT, CONNECTOR WIRING BRACKET AND WELD NUTS 
TO LOWER PLENUM PANEL 

WIPER ATTACHING WELD NUTS AND VACUUM RESERVOIR ATTACHING STUDS TO 
COWL PAR PANEL 

DASH PANEL TO FRONT FLOOR PAN 

DASH PANEL TO LOWER PLENUM PANEL 

LOWER PLENUM PANEL TO COWL BACK PANEL 

FRONT FENDER AND RADIATOR TUBE DASH PANEL, INSTRUMENT PANEL 
MOUNTING BRACKET, AND WELD NUTS TO COWL SIDE PANEL - LEFT SIDE 

DASH PANEL, LOWER PLENUM PANEL AND COWL PANEL BAR TO COWL SIDE 
PANEL - LEFT SIDE 

FRONT FENDER AND RADIATOR TUBE DASH PANEL, INSTRUMENT PANEL 
MOUNTING BRACKET AND WELD NUTS TO COWL SIDE PANEL - RIGHT SIDE 

DASH PANEL, LOWER PLENUM PANEL AND COWL PANEL BAR TO COWL SIDE 
PANEL - RIGHT SIDE 

REINFORCEMENT AND HEADLAMP MOUNTING PANEL TO OUTER FENDER PANEL 

SEAT MOUNTING FRONT BRACKETS TO SEAT MOUNTING FRONT CROSSMEMBER 
TO FRONT FLOOR PAN 

AIR BAG MODULE BRACKET SHIFTER MOUNTING PLATE AND REAR FLOOR PANEL 
TO FRONT FLOOR PAN 

RIGHT TO LEFT REAR FLOOR CROSSMEMBER AND RIGHT TO LEFT SEAT 
MOUNTING CROSSMEMBER 

REAR FLOOR CROSSMEMBER, SEAT MOUNTING CROSSMEMBER AND 
UNDERBODY SUPPORT TO FLOOR SILL 

SEAT MOUNTING FRONT CROSSMEMBER TO FRONT FLOOR PAN TO UNDERBODY 
SUPPORT 

FRONT SEAT MOUNTING CROSSMEMBERS TO FRONT SEAT MOUNTING BRACKET 
TO FRONT FLOOR PAN 

REAR FLOOR CROSSMEMBERS TO REAR FLOOR PAN 

FLOOR SILL TO FRONT SEAT MOUNTING CROSSMEMBER, FRONT AND REAR 
FLOOR PAN 

AIR BAG MODULE BRACKET, SHIFTER MOUNTING PLATE AND FRONT SEAT 
MOUNTING CROSSMEMBER TO FRONT FLOOR PAN 

REAR SEAT MIDDLE MOUNTING PLATE TO REAR FLOOR PAN TO FRONT FLOOR 
PAN 

REAR FLOOR CROSSMEMBER, SEAT MOUNTING CROSSMEMBER AND 
UNDERBODY SUPPORT TO FLOOR SILL 

LEFT REAR CROSSMEMBER TO RIGHT REAR CROSSMEMBER TO REAR FLOOR 
PAN 

STORAGE BIN TO RIGHT AND LEFT REAR FLOOR CROSSMEMBER TO REAR 
FLOOR PAN 

FIGURE 

46 

47 

48 

49 
50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 
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DESCRIPTION FIGURE 

RIGHT REAR FRONT SEAT MOUNTING CROSSMEMBER TO LEFT REAR FRONT 70 
SEAT MOUNTING CROSSMEMBER TO REAR FLOOR PAN 

FRONT SEAT MOUNTING FRONT CROSSMEMBER AND STORAGE BIN TO FLOOR 71 
SILL TO FRONT AND REAR FLOOR PAN 

FRONT SEAT MOUNTING FRONT CROSSMEMBER TO UNDERBODY SUPPORT TO 72 
FRONT FLOOR PAN 

A-PILLAR REINFORCEMENT TO INNER BODY SIDE APERTURE TO OUTER BODY 73 
SIDE APERTURE 

A-PILLAR REINFORCEMENT TO FRONT APERTURE EXTENSION TO INNER BODY 74 
SIDE APERTURE TO OUTER BODX SIDE APERTURE 

INNER BODY SIDE APERTURE TO OUTER BODY SIDE APERTURE 75 

SHOULDER BELT REINFORCEMENT TO INNER BODY SIDE APERTURE TO OUTER 76 
BODY SIDE APERTURE 

FRONT PILLAR TAPPING PLATES TO INNER BODY SIDE APERTURE TO OUTER 77 
BODY SIDE APERTURE 

INNER BODY SIDE APERTURE TO OUTER BODY SIDE APERTURE 78 

C-PILLAR BAFFLE AND OUTER BODY SIDE APERTURE TO INNER BODY SIDE 79 
APERTURE 

A-PILLER REINFORCEMENT TO INNER BODY SIDE APERTURE TO OUTER BODY 80 
,S,IDE APERTURE. 

FRONT EXTENSION PLATE TO INNER BODY SIDE APERTURE TO OUTER BODY 81 
SIDE APERTURE TO A-PILLAR REINFORCEMENT 

OUTER BODY SIDE APERTURE TO INNER BODY SIDE APERTURE 82 

B-PILLAR REINFORCEMENT TO INNER BODY SIDE APERTURE TO OUTER BODY 83 
SIDE APERTURE 

UPPER B-PILLAR TAPPING PLATE AND LOWER B-PILLAR TAPPING PLATE TO 84 
OUTER BODY SIDE APERTURE 

UPPER A-PILLAR TAPPING PLATE AND LOWER A-PILLAR TAPPING PLATE TO INNER 85 
BODY SIDE APERTURE 

SEAT BELT MOUNTING PLATES AND REINFORCEMENTS TO INNER BODY SIDE 86 
APERTURE 

OUTER BODY SIDE APERTURE TO INNER BODY SIDE APERTURE 87 

C-PILLAR REINFORCEMENTS AND SHOULDER BELT MOUNTING REINFORCEMENT 88 
TO INNER BODY S.IDE APERTURE TO OUTER BODY SIDE APERTURE 

SEAT BELT RETRACTOR PLATE TO FLOOR SILL TO INNER BODY SIDE APERTURE 89 
TO OUTER BODY SIDE APERTURE 

FLOOR SILL TO INNER BODY SIDE APERTURE TO OUTER BODY SIDE APERTURE 90 

BACK REINFORCEMENT AND CAB BACK PANEL TO REAR FLOOR CROSSMEMBER 91 
AND INNER BODY SIDE APERTURE TO OUTER BODY SIDE APERTURE 

CAB BACK REINFORCEMENT TO CAB BACK PANEL (CHILD TETHERS) 92 

CbWL SIDE PANEL TO INNER BODY SIDE APERTURE TO OUTER BODY SIDE 93 
APERTURE 

OUTER ROOF PANEL TO OUTER BODY SIDE APERTURE 94 

ROOF HEADER TO OUTER ROOF PANEL TO A-PILLAR REINFORCEMENT TO INNER 95 
BODY SIDE APERTURE TO OUTER BODY SIDE APERTURE 

REAR ROOF HEADER TO OUTER ROOF PANEL TO INNER BODY SIDE APERTURE 96 
TO·OUTER BODY SIDE APERTURE 

OUTER BODY SIDE APERTURE TO CAB BACK PANEL TO FLOOR SILL, INNER BODY 97 
SIDE APERTURE TO FLOOR SILL 
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DESCRIPTION FIGURE 

OUTER BODY SIDE APERTURE TO INNER BODY SIDE APERTURE TO FLOOR SILL 98 

REAR FLOOR CROSSMEMBER AND CAB BACK REINFORCEMENT TO CAB BACK 99 
PANEL TO INNER BODY SIDE APERTURE 

CAB BACK REINFORCEMENT TO CAB BACK PANEL 100 

CENTER SHOULDER BELT REINFORCEMENT AND TAPPING PLATES TO CAB BACK 101 
REINFORCEMENT 

A-PILLAR REINFORCEMENT TO COWL SIDE PANEL TO OUTER BODY SIDE 102 
APERTURE/APERTURE EXTENSION TO COWL SIDE PANEL 

B-PILLAR REINFORCEMENT TO OUTER ROOF PANEL TO OUTER BODY SIDE 103 
APERTURE 

FRONT ROOF HEADER TO OUTER ROOF PANEUROOF BOW TO INNER BODY SIDE 104 
APERTURE/FRONT ROOF HEADER TO A-PILLAR REINFORCEMENT 

INNER BODY SIDE APERTURE TO REAR ROOF HEADER AND OUTER BODY SIDE 105 
APERTURE TO OUTER ROOF PANEL 

FRONT CROSSMEMBER. WHEELHOUSE CROSSMEMBER AND BRACKET SUPPORT 106 
CROSSMEMBER TO BOX FLOOR PAN 

LONG CROSSMEMBER AND FLOOR BOX CROSS SILL TO BOX FLOOR PAN 107 

TAPPING PLATES AND SUPPORT BRACKETS TO REAR CROSS BOX SILL, FRONT 
I 

108 
WHEELHOUSE, LONG AND BRACKET SUPPORT CROSSMEMBERS 

STAKE POCKET REINFORCEMENTS AND TIE DOWN REINFORCEMENTS TO INNER 109 
BOX SIDE PANEL 

OUTER BOX SIDE REINFORCEMENT BRACES NUT PLATES TO OUTER BOX SIDE 110 
PANEL MOUNTING 

OUTER WHEELHOUSE TO OUTER BOX SIDE PANEL 111 

WELD NUT STRIKER CAGE NUT, OUTER BOX SIDE PANEL AND NUT PLATE TO BOX 112 
SIDE TAILGATE REINFORCEMENT 

FRONT BOX PANEL TO FRONT INNER STAKE POCKET REINFORCEMENT TO FRONT 113 
BOX SIDE PANEL 

FRONT CROSSMEMBER TO FRONT BOX SIDE PANEL AND BOX FLOOR PANEL TO 114 
BOX FRONT PANEL 

BOX FLOOR PANEL AND INNER WHEELHOUSE PANEL TO INNER BOX SIDE PANEL 115 

FRONT CROSSMEMBER AND END SUPPORT BRACKET TO LONG CROSSMEMBER 116 
TO INNER BOX SIDE PANEUSTAKE POCKET REINFORCEMENT AND BOX FLOOR 

SILL TO OUTER TAILGATE PILLAR TO INNER TAILGATE PILLAR 

STAKE POCKET REINFORCEMENT AND BOX FLOOR SILL CROSSMEMBER TO 117 
INNER TAILGATE PILLAR 

INNER TAILGATE PILLAR PANEL TO INNER BOX SIDE PANEL TO TIE DOWN 118 
MOUNTING REINFORCEMENT 

BOX FLOOR SILL CROSSMEMBER TO INNER BOX SIDE PANEL 119 
INNER TAILGATE PILLAR TO TAILGATE BOX SIDE REINFORCEMENT TO OUTER 120 

TAILGATE PILLAR 

BOX SIDE PANEL AND OUTER TAILGATE PILLAR TO OUTER BOX SIDE PANEL 121 
FRONT BOX PANEL TO OUTER BOX SIDE PANEL 122 

INNER BOX SIDE PANEL AND INNER TAILGATE PILLAR TO OUTER BOX SIDE PANEL 123 
OUTER WHEELHOUSE PANEL TO INNER WHEELHOUSE PANEL 124 

FRONT CROSSMEMBER, LONG CROSSMEMBER, AND WHEELHOUSE 125 
CROSSMEMBER TO FLOOR PAN 

WHEELHOUSE CROSSMEMBER, LONG CROSSMEMBER AND REAR CROSS BOX 126 
SILL TO BOX FLOOR PAN 
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DESCRIPTION FIGURE 

FRONT AND CENTER STAKE POCKET REINFORCEMENTS AND TIE DOWN 127 
MOUNTING REINFORCEMENT TO INNER BOX SIDE PANEL 

OUTER FRONT AND CENTER STAKE POCKET REINFORCEMENT AND OUTER TIE 128 
DOWN MOUNTING REINFORCEMENT TO INNER BOX SIDE PANEL 

OUTER WHEELHOUSE AND OUTER BRACE MOUNTING REINFORCEMENT TO 129 
OUTER BOX SIDE PANEL 

TAILGATE BOX SIDE PIVOT REINFORCEMENT TO OUTER BOX SIDE PANEL 130 

FRONT BOX SIDE PANEL TO FRONT CROSSMEMBER TO INNER BOX SIDE PANEL 131 

FRONT BOX SIDE PANEL TO BOX FRONT PANEL TO INNER BOX SIDE PANEU 132 
FRONT STAKE POCKET REINFORCEMENT TO FRONT BOX SIDE PANEL TO BOX 

FRONT PANEL 

BOX FRONT PANEL TO BOX FLOOR PANEL 133 

BOX FLOOR PANEL TO INNER BOX SIDE PANEL 134 

LONG CROSSMEMBERS TO CROSSMEMBER END SUPPORT BRACKETS TO INNER 135 
BOX SIDE PANEL 

INNER WHEELHOUSE PANEL TO INNER BOX SIDE PANEL 136 

TAILGATE PILLAR OUTER PANEL TO TAILGATE PILLAR INNER PANEL TO INNER BOX 137 
SIDE PANEL 

REAR SILL CROSS BOX TO TAILGATE PILLAR OUTER PANEL AND INNER BOX SIDE 138 
PANEL 

OUTER BOX SIDE PANEL TO BOX FRONT PANEL AND BOX FRONT SIDE PANEL 139 

STAKE POCKET REINFORCEMENTS TO INNER BOX SIDE PANEL TO OUTER BOX 140 
SIDE PANEL 

TAILGATE PIVOT REINFORCEMENT AND INNER TAILGATE PILLAR TO INNER BOX 141 
SIDE PANEL TO OUTER BOX SIDE PANEL 

INNER WHEELHOUSE TO OUTER WHEELHOUSEfTAILGATE PIVOT 142 
REINFORCEMENT TO OUTER TAILGATE PILLAR TO INNER TAILGATE PILLAR 

OUTER TAILGATE PILLAR TO OUTER BOX SIDE PANEL 143 

INNER DOOR PANEL TO OUTER DOOR PANEL - FRONT DOOR (QUAD CAB) 144 

INNER DOOR PANEL TO OUTER DOOR PANEL - FRONT DOOR (STANDARD CAB) 145 

INNER DOOR PANEL TO OUTER DOOR PANEL - REAR DOOR (QUAD CAB) 146 

MEGA CAB 

FRONT FLOOR PAN (1 OF 3) - MEGA CAB 147 

FRONT FLOOR PAN (2 OF 3) - MEGA CAB 148 

FRONT FLOOR PAN (3 OF 3) - MEGA CAB 149 

FLOOR PAN ASSEMBLY - COMPLETE - MEGA CAB 150 

SILL ASSEMBLY (1 OF 3) - MEGA CAB 151 

SILL ASSEMBLY (2 OF 3) - MEGA CAB 152 

SILL ASSEMBLY (3 OF 3) - MEGA CAB 153 

LADDER (1 OF 2) - MEGA CAB 154 

LADDER (2 OF 2) - MEGA CAB 155 

MISCELLANEOUS UNDERBODY (1 OF 8) - MEGA CAB 156 

MISCELLANEOUS UNDERBODY (2 OF 8) - MEGA CAB 157 

MISCELLANEOUS UNDERBODY (3 OF 8) - MEGA CAB 158 

MISCELLANEOUS UNDERBODY (4 OF 8) - MEGA CAB 159 

MISCELLANEOUS UNDERBODY (5 OF 8) - MEGA CAB 160 

MISCELLANEOUS UNDERBODY (6 OF 8) - MEGA CAB 161 
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DESCRIPTION FIGURE 

MISCELLANEOUS UNDERBODY (7 OF 8) - MEGA CAB 162 

MISCELLANEOUS UNDERBODY (8 OF 8) - MEGA CAB 163 

UNDERBODY (1 OF 2) - MEGA CAB 164 

UNDERBODY (2 OF 2) - MEGA CAB 165 

BODY SIDE APERTURE - COMPLETE (1 OF 8) - MEGA CAB 166 

BODY SIDE APERTURE - COMPLETE (2 OF 8) - MEGA CAB 167 

BODY SIDE APERTURE - COMPLETE (3 OF 8) - MEGA CAB 168 

BODY SIDE APERTURE - COMPLETE (4 OF 8) - MEGA CAB 169 

BODY SIDE APERTURE - COMPLETE (5 OF 8) - MEGA CAB 170 

BODY SIDE APERTURE - COMPLETE (5 OF 8) - MEGA CAB 171 

BODY SIDE APERTURE - COMPLETE (7 OF 8) - MEGA CAB 172 

BODY SIDE APERTURE - COMPLETE (8 OF 8) - MEGA CAB 173 

CAB (1 OF 4) - MEGA CAB - MEGA CAB 174 

CAP (2 OF 4) - MEGA CAB - MEGA CAB 175 

CAP (3 OF 4) - MEGA CAB - MEGA CAB 176 

CAP (4 OF 4) - MEGA CAB 177 

CAB COMPLETE (1 OF 9) - MEGA CAB 178 

CAB COMPLETE (2 OF 9) - MEGA CAB 179 

CAB COMPLETE (3 OF 9) - MEGA CAB 180 

CAB COMPLETE (4 OF 9) - MEGA CAB 181 

CAB COMPLETE (5 OF 9) - MEGA CAB 182 

CAB COMPLETE (6 OF 9) - MEGA CAB 183 

CAB COMPLETE (7 OF 9) - MEGA CAB 184 

CAB COMPLETE (8 OF 9) - MEGA CAB 185 

CAB COMPLETE (9 OF 9) - MEGA CAB 186 

UNDERBODY COMPLETE (1 OF 8) - MEGA CAB 187 

UNDERBODY COMPLETE (2 OF 8) - MEGA CAB 188 

UNDERBODY COMPLETE (3 OF 8) - MEGA CAB 189 

UNDERBODY COMPLETE (4 OF 8) - MEGA CAB 190 

UNDERBODY COMPLETE (5 OF 8) - MEGA CAB 191 

UNDERBODY COMPLETE (6 OF 8) - MEGA CAB 192 

UNDERBODY COMPLETE (7 OF 8) - MEGA CAB 193 

UNDERBODY COMPLETE (8 OF 8) - MEGA CAB 194 

UNDERBODY W/DASH (1 OF 6) - MEGA CAB 195 

UNDERBODY W/DASH (2 OF 6) - MEGA CAB 196 

UNDERBODY W/DASH (3 OF 6) - MEGA CAB 197 

UNDERBODY W/DASH (4 OF 6) - MEGA CAB 198 

UNDERBODY W/DASH (5 OF 6) - MEGA CAB 199 

UNDERBODY W/DASH (6 OF 6) - MEGA CAB 200 

UNDERBODY W/DASH & W/FRONT STRUCTURE - MEGA CAB 201 

MISCELLANEOUS BODY (1 OF 4) - MEGA CAB 202 

MISCELLANEOUS BODY (2 OF 4) - MEGA CAB 203 

MISCELLANEOUS BODY (3 OF 4) - MEGA CAB 204 

MISCELLANEOUS BODY (4 OF 4) - MEGA CAB 205 



23 - 392 BODY STRUCTURE -----------------_ DR 

W2 

W2 

Fig. 46 FENDER BRACE 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

SOd7099a. 



W2 - WELDING OF 2 PARTS 
W3 • WELDING OF 3 PARTS 

[J 

W2 

Fig. 47 STEERING COLUMN SUPPORT 

W2 

8Od70a6a 



23 - 394 BODY STRUCTURE ------------------ DR 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

Fig. 48 WIPER ATTACHING WELD NUTS 

Fig. 49 DASH PANEL 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

BOc62400 

aOc62401 



DR~~~~~~~~~~~~~~~~~~BODYSTRUCTURE 23·395 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

Fig. 50 DASH PANEL 

W2 

W2 - WELDING OF 2 PARTS 
W3 -WELDING OF 3 PARTS 

W2 

Fig. 51 LOWER PLENUM PANEL 

BOc62402 

80c62403 



23-396 BODY STRUCTURE~~~~~~~~~~~~~~~~~~DR 

W2 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

LEFT SIDE ONLY 

W2 

Fig. 52 FRONT FENDER 

W2 

Fig. 53 DASH PANEL 

W2 

LEFT SIDE ONLY 

W2 

~ ___ --W2 

80fba989 

OF2 PARTS 
OF3 PARTS 

B0cS2405 



W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE ONLY 

W2 W2 ----lII.t' 

:UZ===--W2 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

Fig. 54 FRONT FENDER 

W2~ 
Fig. 55 DASH PANEL 

W2 

8Ofba9ab 

RIGHT SIDE ONLY 

/ 

8Ofba9d9 



23-398 BODY STRUCTURE~~~~~~~~~~~~~~~~~~-DR 

W2 
RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 56 HEADLAMP MOUNTING PANEL 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

80c6240e 



W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

Fig. 57 SEAT MOUNTING FRONT BRACKETS - STANDARD CAB 

BOcS2dOa 



W2 .. WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

BOc6240b 

Fig. 58 AIR BAG MODULE BRACKET· STANDARD CAB 



W2 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 - WELDING OF 2 PARTS 
W3 -WELDING OF 3 PARTS 

W2 

W3 

CJ 
o 0 

o 

W2 

f.1"III ..... -...". ..... W2 

~t------W2 

rmt------W2 

+-III ..... -...-.!i_ W2 

W2 0
1 

o 

o 

o 

W2 

8Qd70cd5 

Fig. 59 RIGHT TO LEFT REAR FLOOR CROSSMEMBER .. STANDARD CAB 



23-402 BODYSTRUCTURE~~~~~~~~~~~~~~~~~~DR 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 60 REAR FLOOR CROSSMEMBER - STANDARD CAB 

BOd70ce3 



W2 

W2 

W2 

W2 W2 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W3 W2 

W3 W2 

W3 W2 

o 
o 

W3 W2 
80062401 

Fig. 61 SEAT MOUNTING FRONT CROSSMEMBER - STANDARD CAB 



W2 

W2 

W3 W2 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

W2 80c6241 0 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

80c62411 

Fig. 63 REAR FLOOR CROSSMEMBERS - STANDARD CAB 



W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

Fig. 64 FLOOR SILL - STANDARD CAB 

W2 



23 - 406 BODY STRUCTURE ------------------ DR 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

W2 

W2 

W2 

Fig. 65 AIR BAG MODULE BRACKET - QUAD CAB 

W2 

W2 

W2 

80c62413 



W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

Fig. 66 REAR SEAT MIDDLE MOUNTING PLATE - QUAD CAB 

o 

o 

o 

8Cc62414 



W2 

W2 

W2 - WELDING OF 2 PARTS 
W3 .. WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
-LEFT SIDE TYPICAL 

W2 

Fig. 67 REAR FLOOR CROSSMEMBER .. QUAD CAB 

W2 

60c62416 



DB ------------------ BODY STRUCTURE 23 .. 409 

tl 

W2 

RIGHT SIDE SHOWN, 
LEFT SlotTvPICAL 

W2 .. WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

Fig. 68 LEFT REAR CROSSMEMBER - QUAD CAB 

W2 

W2 - WELDING OF 2 PARTS 
W3 .. WELDING OF 3 PARTS 

W3 

Fig. 69 STORAGE BIN - QUAD CAB 

8Qd7oe26 

8Oc82416 



23-410 BODYSTRUCTURE~~~~~~~~~~~~~~~~~~-DR 

W2 

W3 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

W3 

Fig. 70 RIGHT REAR FRONT SEAT MOUNTING CROSSMEMBER - QUAD CAB 

80c62419 



DR _----------------- BODY STRUCTURE 23 • 411 

W2 

W2 - WELDING OF 2 PARTS 
W3 - WELDiNG OF 3 PARTS 

W3 

Fig. 71 FRONT SEAT MOUNTING FRONT CROSSMEMBER - QUAD CAB 

8OIbaa4d 



W2 

W2 

W2 

W2-WELDING OF2 PARTS 
W3 • WELDING OF 3 PARTS 

o 

Fig. 72 FRONT SEAT MOUNTING FRONT CROSSMEMBER 

o 
o 

o 
o 

8()(baa5b 



DR~~~~~~~~~~~~~~~~~-BODYSTRU~URE 23-413 

W2 
~~ ......... -

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W3 

W3 

Fig. 73 A-PILLAR REINFORCEMENT - STANDARD CAB 

2 - WELDING OF 2 PARTS 
3 - WELDING OF 3 PARTS 

W2 

Fig. 74 A-PILLAR REINFORCEMENT - STANDARD CAB 

BOc6241c 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W3 

W3~ 

8Ofbaa60 



23·414 BODYSTRUCTURE~~~~~~~~~~~~~~~~~~DR 

W2 • WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 

Fig. 75 INNER BODY SIDE APERTURE - STANDARD CAB 

W2 ____ -r-r--rt!rtrl!l 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

Fig. 76 SHOULDER BELT REINFORCEMENT - STANDARD CAB 

80c6241f 

W2 

W2 

801baa6e 



RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2---~' 
OF 2 PARTS 
OF3PARTS 

r~;-O;----W2 

~ 
W2 

Fig. 77 FRONT PILLAR TAPPING PLATES ... STANDARD CAB 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 78 INNER BODY SIDE APERTURE - STANDARD CAB 

80c62421 

W2 

80c62422 



23-416 BODYSTRUCTURE~~~~~~~~~~~~~~~~~~DR 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

Fig. 79 C-PILLAR BAFFLE .. QUAD CAB 

W2 

W3~---~~ 

W2 .. WELDING OF 2 PARTS 
W3 .. WELDING OF 3 PARTS W2 

Fig. 80 A·PILLAR REINFORCEMENT .. QUAD CAB 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

80c62423 

80c62424 



RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 

RIGHT SIDE SHOWN, 
LEFT SiDE TYPICAL 

W2 .. WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

Fig. ~1. FRONT EXTENSION PLATE .. QUAD CAB 

W2 

Fig. 82 OUTER BODY SIDE APERTURE .. QUAD CAB 

8Od7Of41 

S0c62426 



RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

eOc62427 

Fig. 83 B-PILLAR REINFORCEMENT - QUAD CAB 

W2 

.......... t----W3 

W2 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

8D<:62428 

Fig. 84 UPPER TAPPING PLATE - QUAD CAB 



RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 ....:.:;....-~riJII"1.l---

W2 • WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

80c62429 

Fig. 85 UPPER A-PILLAR TAPPING PLATE - QUAD CAB 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

Fig. 86 SEAT BELT MOUNTING PLATES - QUAD CAB 

W2 

80c6242a 



23 .. 420 BODY STRUCTURE ------------------ DR 

W2 - WELDING OF 2 PARTS 
W3 .. WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 

6Oc6242b 

Fig. 87 OUTER BODY SIDE APERTURE· QUAD CAB 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 

W2 .. WELDING OF 2 PARTS 
W3 .. WELDING OF 3 PARTS 

8Ofbaa86 

, Fig. 88 C-PILLAR REINFORCEMENT· QUAD CAB 



W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 

W3 

Fig. 89 SEAT BELT RETRACTOR PLATE - STANDARD CAB 

W2 



23 - 422 

W3 

BODY STRUCTURE ----------------__ DR 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 90 FLOOR SILL - STANDARD CAB 

W3 

BOc6242e 



W3 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

80c6242f 

Fig. 91 BACK REINFORCEMENT - STANDARD CAB 



W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

Fig. 92 CAB BACK REINFORCEMENT - STANDARD CAB 

8Od?'133 



W2 

W3 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

Fig. 93 COWL SIDE PANEL - STANDARD CAB 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

............................... -

Fig. 94 OUTER ROOF PANEL - STANDARD CAB 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 

80c62431 

8Oc62432 



23-426 BODY STRUCTURE~~~~~~~~~~~~~~~~~~_DR 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

Fig. 95 FRONT ROOF HEADER - STANDARD CAB 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

Fig. 96 REAR ROOF HEADER - STANDARD CAB 

BOc62433 

JJ 

B0c62434 



W3 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 .. WELDING OF 2 PARTS 
W3 .. WELDING OF 3 PARTS 

W2 

80<:62435 

Fig. 97 OUTER BODY SIDE APERTURE", QUAD CAB 



23·428 BODY.STRUCTURE~~~~~~~~~~~~~~~~~~DR 

W3 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W3 

80c62436 

Fig. 98 OUTER BODY SIDE APERTURE· QUAD CAB 



DR ------------------ BODY STRUCTUR£ 23 - 429 

W3 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

eOfbaab3 

Fig. 99 REAR FLOOR CROSSMEMBER - QUAD CAB 



23 .. 430 BODY STRUCTURE ------------------- DR 

W2 .. WELDING OF 2 PARTS 
W3 .. WELDING OF 3 PARTS 

Fig. 100 CAB BACK REINFORCEMENT- QUAD CAB 

80c62438 



W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

Fig. 101 CENTER SHOULDER BELT REINFORCEMENT- QUAD CAB 



RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W3 

W3 

Fig. 102 A-PILLAR REINFORCEMENT - QUAD CAB 

~~~--.,..W2 

80fbaac2 



W2 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

Fig. 103 B-PILLAR REINFORCEMENT .. QUAD CAB 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

8OfbdObO 



23 - 434 BODY STRUCTURE ======---------------DR 

W2 

RIGHT SIDE SHOWN 
LEFT SIDE TYPICAL' 

THIS VIEW ONLY 

W2 

W2 - WELDING OF 2 
W3 - WELDING OF 3 PARTS PARTS 

80062431: 



DR~~~~~~~~~~~~~~~~~~BODYSTRUCTURE 23-435 

W3 

~=;;;:; ... _ W2 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

Fig. 105 INNER BODY SIDE APERTURE- QUAD CAB 

W2 

8Oc6243e 



23 • 436 BODY STRUCTURE --------------- DR 

-W2 

W2 

W2 

W2 

W2 

W2 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

@ 

8Oc6243i 

Fig. 106 FRONT CROSS MEMBER - SHORT CARGO BOX ONLY 



o 

W2 

W2 

W2 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

o 

80c62440 

Fig. 107 LONG CROSSMEMBER - SHORT CARGO BOX ONLY 



RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 

W2 

W2 

W2 

W2 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

W2 

W2 

Fig. 10B TAPPING PLATES - SHORT CARGO BOX ONLY 

80c62441 



W2 

W2 

W2 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 

Fig. 109 STAKE POCKET REINFORCEMENTS - SHORT CARGO BOX ONLY 

W2 

eOlbd1 de 



23·440 BODY STRUCTURE~~~~~~~~~~~~~~~~~~DA 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 - WELDING OF ~ PARTS 
W3 - WELDING OF 3 PARTS 

W2 

W2 

80c62443 

Fig. 110 OUTER BOX SIDE REINFORCEMENT BRACES - SHORT CARGO BOX ONLY 

RIGHT SIDE SHOWN, 
LEFT SIDE TVPICAL 

W2 

<FWD! 

Fig. 111 OUTER WHEELHOUSE - SHORT CARGO BOX ONLY 

NG OF 2 PARTS 
NG OF3PARTS 

80<:62444 



\-""""-__ -:7'W2 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

Fig. 112 WELD NUT - SHORT CARGO BOX ONLY - SHORT CARGO BOX ONLY 

~""" __ -I1111!!.!!!!11 ..... W3 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 • WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 
o 

o 

Fig. 113 FRONT BOX PANEL .. SHORT CARGO BoX ONLY 

W2 

W3 

eofbd2Oe 



23-442 BODYSTRUCTURE~~~~~~~~~~~~~~~~~~~DR 

80c62447 

" o 
" 

W2 
LEFT SIDE 
TYPICAL 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

Fig. 114 FRONT CROSSMEMBER - SHORT CARGO BOX ONLY 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL W2 

o 
o 

" o 
" 

Fig. 115 BOX FLOOR PANEL· SHORT CARGO BOX ONLY 

80ibd25c 



W2 .. WELDING OF 2 A 
W3 - WELDING OF 3 P 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 116 FRONT CROSSMEMBER - SHORT CARGO BOX ONLY 

W2 

rtJ/) 
RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

8Ofbd2d9 

W2 80c6244a 

Fig. 117 STAKE POCKET REINFORCEMENT - SHORT CARGO BOX ONLY 



RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W3 

W2------I---W.....Jl 

W3------;.~~T1i 

80C£244b 

Fig. 118 INNER TAILGATE PILLAR PANEL - SHORT CARGO BOX ONLY 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

BOc6244d 

Fig. 119 BOX FLOOR SILL CROSSMEMBER .. SHORT CARGO BOX ONLY 



o 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 - WELDING OF 2 PARTS 
W3 - WELDING' OF 3 PARTS 

80c6244d 

Fig. 120 INNER TAILGATE PILLAR - SHORT CARGO BOX ONLY 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 

W2 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

8Od71a51 

Fig. 121 BOX SIDE PANEL - SHORT CARGO BOX ONLY 



RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

8Oc6244f 

Fig. 122 FRONT BOX PANEL - SHORT CARGO BOX ONLY 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

80c62450 

Fig. 123 INNER BOX SIDE PANEL - SHORT CARGO BOX ONLY 



W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 124 OUTER WHEELHOUSE PANEL - SHORT CARGO BOX ONLY 

SOc62451 



23-448 BODYSTRUCTURE~~~~~~~~~~~~~~~~DR 

o 

W2 - WELDING OF 2 PARTS 
W3-WELDING OF 3 PARTS 

I I I i II II I 

8Od71aS1 

Fig. 125 FRONT CROSSMEMBER - LONG CARGO BOX ONLY 



o 

W2~ 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

o 

SOd71ac2 

Fig. 126 WHEELHOUSE CROSSMEMBER - LONG CARGO BOX ONLY 



23-450 BODYSTRUCTURE~~~~~~~~~~~~~~~~~~~DR 

W2 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

BOc62455 

Fig. 127 FRONT AND CENTER STAKE POCKET REINFORCEMENTS - LONG CARGO BOX ONLY 

W2 

W2 

W2 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

W2 

W2 
8Oc62456 

Fig. 128 OUTER FRONT AND CENTER STAKE POCKET REINFORCEMENT - LONG CARGO BOX ONLY 



RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 Wc624S7 

Fig. 129 OUTER WHEELHOUSE - LONG CARGO BOX ONLY 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 - WELDING OF 2 PARTS 
W3 -WELDING OF 3 PARTS 

Fig. 130 TAILGATE BOX SIDE PIVOT REINFORCEMENT - LONG CARGO BOX ONLY 

W2 

aOc62458 



23 .. 452 BODY STRUCTURE ------------------- DR 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 - WELDING OF 2 PARTS 
W3 -WELDING OF 3 PARTS 

Fig. 131 FRONT BOX SIDE PANEL .. LONG CARGO BOX ONLY 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W3 

W2 

W3 

W2 

W2 

!J 

W3--.;r-'r"'fIIII~ 

Fig. 132 FRONT BOX SIDE PANEL .. LONG CARGO BOX ONLY 

B0c62459 

8Ofbd329 



DR 

W2 

BODY STRUCTURE 

W2 

T PANEL - LONG . 133 BOX FRON Fig. 'X ONLY CARGOBO 

Fig. 

W2 

~ BOX ONLY LONG CARGO 134 BOX FLOOR PANEL -

23 - 453 



23 - 454 BODY STRUCTURE ------------------ DR 

I- 0 -

o 
o 
o 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W3 

---~ ---- --"-----">-------" 

o J .c:::::::::... -~ 
W2~: il _:;: ~W2 \r::-----::::~ 

c£r:'iH'- ») 
I ,I II I 

1--0-

o 
o 
o 

80c6245e 

Fig. 135 LONG CROSSMEMBERS - LONG CARGO BOX ONLY 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

80c6245f 

Fig. 136 INNER WHEELHOUSE PANEL - LONG CARGO BOX ONLY 



DR~~~~~~~~~~~~~~~~~~-BODY STRUCTURE 23·455 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 • WELDING OF 2 PARTS 
W3 • WELDING OF 3 PARTS 

8Oc62461 

Fig. 137 TAILGATE PILLAR OUTER PANEL .. LONG CARGO BOX ONLY 

~I 
W2 .. WELDING OF 2 PARTS 
W3 .. WELDING OF 3 PARTS 

o 
o 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

o 

Fig. 138 REAR SILL CROSS BOX .. LONG CARGO BOX ONLY 

80c62462 



W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

8Oc62464 

Fig. 139 OUTER BOX SIDE PANEL - LONG CARGO BOX ONLY 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W3 

80c62465 

Fig. 140 STAKE POCKET REINFORCEMENTS - LONG CARGO BOX ONLY 



RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

Fig. 141 TAILGATE PIVOT REINFORCEMENT - LONG CARGO BOX ONLY 

W2 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 142 INNER WHEELHOUSE - LONG CARGO-BOX ONLY 

8Oc624Q7 



23-458 BODY STRUCTURE~~~~~~~~~~~~~~~~~~-DR 

o 
o 
o 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

80d71f43 

Fig. 143 OUTER TAILGATE PILLAR .. LONG CARGO BOX ONLY 

RIGHT DOOR SHOWN, 
LEFT DOOR TYPICAL 

W2 

J 

W2 - WELDING OF 2 PARTS 
W3 • WELDING OF 3 PARTS 

Fig. 144 INNER DOOR PANEL - QUAD CAB 



RIGHT DOOR SHOWN, 
LEFT DOOR TYPICAL 

23 - 459 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

Fig. 145 INNER DOOR PANEL - STANDARD CAB 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT DOOR SHOWN, 
LEFT DOOR TYPICAL 

Fig. 146 INNER DOOR PANEL - OUAD CAB 

8Oc6246c 



W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

Fig. 147 FRONT FLOOR PAN (1 OF 3) • MEGA CAB 

W2 - WELDING OF 2 pa gT~O: I 

W3 M WELDING OF 3 PARTS 

Fig. 148 FRONT FLOOR PAN (2 OF 3) - MEGA CAB 



W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

Fig. 149 FRONT FLOOR PAN (3 OF 3) - MEGA CAB 

W2 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

816998bc 

Fig. 150 FLOOR PAN ASSEMBLY .. COMPLETE - MEGA CAB 



23-462 BODYSTRUCTURE~~~~~~~~~~~~~~~~~~_DR 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 

W2 -WELDING OF 2 PARTS 
W3 -WELDING OF 3 PARTS 

Fig. 151 SILL ASSEMBLY (1 OF 3) .. MEGA CAB 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

__ ..., ..... W2 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

Fig. 152 SILL ASSEMBLY (2 OF 3) .. MEGA CAB 

81699956 

816999a2 



W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 153 SILL ASSEMBLY (3 OF 3) - MEGA CAB 

VIEWZ 

W2 -WELDING OF 2 PARTS 
W3 -WELDING OF 3 PARTS 

W2 

VIE~ 

Fig. 154 LADDER (1 OF 2) - MEGA CAB 

816999b5 

81599a94 



W2 

~ 
VIEWZ 

VIEW X 
LEFT SIDE SHOWN, 

RIGHT SIDE TYPICAL 

W2 - WELDING OF 2 PARTS 
W3 • WELDING OF 3 PARTS 

VIEWW 

81699ab~ 

Fig. 155 LADDER (2 OF 2) - MEGA CAB 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

r!fJb 
VIEWY 

81699adS 

Fig. 156 MISCELLANEOUS UNDERBODY (1 OF 8) - MEGA CAB 



DR~~~~~~~~~~~~~~~~~~~BODY STRUCTURE 23-465 

VIEW X ~ 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

VIEWW 

81699af5 

Fig. 157 MISCELLANEOUS UNDERBODY (2 OF 8) - MEGA CAB 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

Fig. 158 MISCELLANEOUS UNDERBODY (3 OF 8) .. MEGA CAB 

W3 
81699bOS 



23·466 BODYSTRUCTURE~~~~~~~~~~~~~~~~~~_DR 

W2 -WELDING OF 2 PARTS 
W3 • WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 159 MISCELLANEOUS UNDERBODY (4 OF 8) - MEGA CAB 

VIEWS 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

VIEWR 

Fig. 160 MISCELLANEOUS UNDERBODY (5 OF 8) - MEGA CAB 

6169a226 

8169a238 
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W2 

o~ 
V1EWP I:i 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 .. WELDING OF 2 PARTS 
W3 .. WELDING OF 3 PARTS 

VIEWN 

Fig. 161 MISCELLANEOUS UNDERBODY (6 OF 8) - MEGA CAB 

~~IIt---~""'W2 

VIEWM~ 

W2 -WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 
EXCEPT AS NOTED 

tJ!fPVIEWL 
LEFT SIDE ONLY 

Fig. 162 MISCELLANEOUS UNDERBODY (7 OF 8) - MEGA CAB 

81698243 

8169a4B5 



23 • 468 BODY STRUCTURE ------------------ DR 

~ VIEWK 
LEFT SIDE ONLY 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 
EXCEPT AS NOTED 

W2 

~EWJ 
Fig. 163 MISCELLANEOUS UNDERBODY (8 OF 8) - MEGA CAB 

6169a4b7 



VIEWZ 

W2 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

VIEWY ~ 
RIGHT SIDE ONLY 

Fig. 164 UNDERBODY (1 OF 2) - MEGA CAB 

8169857 
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~ 
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~IEWU 
RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

~ 

~ :n W2 

~IEWV 
RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 165 UNDERBODY (2 OF 2) - MEGA CAB 

W2 

W2 - WELDING OF 2 PARTS 
W3 -WELDING OF 3 PARTS 

W2 

~VlEWW 
RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

VIEWT 
LEFT SIDE SHOWN, 

RIGHT SIDE TYPICAL 
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DR~~~~~~~~~~~~~~~~~~-BODY STRUCTURE 23-471 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

IU~~~---W2 

VIEWZ 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

VIEWY 
816f7fcB 

Fig. 166 BODY SIDE APERTURE - COMPLETE (1 OF 8) - MEGA CAB 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W3 

VIEW X 
VIEWW 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 167 BODY SIDE APERTURE .. COMPLETE (2 OF 8) - MEGA CAB 

816f7fcf 



23 - 472 BODY STRUCTURE ------------------ DR 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

816f7td7 

Fig. 168 BODY SIDE APERTURE - COMPLETE (3 OF 8) - MEGA CAB 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2 

VIEWU 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

VIEWT 

Fig. 169 BODY SIDE APERTURE .. COMPLETE (4 OF 8) - MEGA CAB 

816f7fea 



DR~~~~~~~~~~~~~~~~~~-BODYSTRUCTURE 23-473 

W3 

W3 

VIEWS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

VIEWR 

W2 
W2 • WELDING OF 2 PARTS 
'W3 - WELDING OF 3 PARTS 

FIg. 170 BODY SIDE APERTURE .. COMPLETE (5 OF 8) - MEGA CAB 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 171 BODY SIDE APERTURE .. COMPLETE (5 OF 8) .. MEGA CAB 

81618DOO 

816f800d 



W2 

VIEWN 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

~---W2 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 172 BODY SIDE APERTURE - COMPLETE (7 OF 8) - MEGA CAB 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

VIEWL VIEWK 

Fig. 173 BODY SIDE APERTURE - COMPLETE (8 OF 8) - MEGA CAB 

S16fS014 

81 Sf801 e 



DR~~~~~~~~~~~~~~~~~~BODYSTRUCTURE 23-475 

Fig. 174 CAB (1 OF 4) - MEGA CAB 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

Fig. 175 CAP (2 OF 4) - MEGA CAB 

816f8026 

816f8031 
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Fig. 176 CAP (3 OF 4) - MEGA CAB 

Fig. 177 CAP (4 OF 4) - MEGA CAB 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

81618035 

W2 • WELDING OF 2 PARTS 
W3 • WELDING OF 3 PARTS 

816f806f 



DR ------------------- BODY STRUCTURE 23 - 477 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 178 CAB COMPLETE (1 OF 9) - MEGA CAB 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W3 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig.,· 179 COMPLETE (2 OF 9) - MEGA CAB 

81618073 

81618094 



23 - 478 BODY STRUCTURE ------------------- DR 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

. RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 180 CAB COMPLETE (3 OF 9) - MEGA CAB 

W2 - WELDING OF 2 PARTS RIGHT SIDE SHOWN, 
W3 - WELDING OF 3 PARTS LEFT SIDE TYPICAL 

W2 

Fig. 181 CAB COMPLETE (4 OF 9) - MEGA CAB 

816f809a 

816f80ge 



W2 - WELDING OF 2 PARTS 
W3 -WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

W2~ 

Fig. 182 CAB COMPLETE (5 OF 9) - MEGA CAB 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE SHOWN) 
LEFT SIDE TYPICAL 

Fig. 183 CAB COMPLETE (6 OF 9) - MEGA CAB 

816180a3 

816f80aB 



23-480 BODYSTRUCTURE~~~~~~~~~~~~~~~~~~-DR 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 184 CAB COMPLETE (7 OF 9) - MEGA CAB 

W2 - WELDING OF 2 PARTS 
W3 -WELDING OF 3 PARTS 

Fig. 185 CAB COMPLETE (8 OF 9) - MEGA CAB 

916f80ac 

816f80bO 
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W2 - WELDING OF 2 PARTS 
W3 -WELDING OF 3 PARTS 

W3 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 186 CAB COMPLETE (9 OF 9) - MEGA CAB 

816f80bS 
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~ 

W2 

Fig. 188 UNDERBODY COMPLETE (2 OF 8) - MEGA CAB 

W2 -WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 
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W2 

W2 -WELDING OF 2 PARTS 
W3 -WELDING OF 3 PARTS 

816f80c4 

Fig. 189 UNDERBODY COMPLETE (3 OF 8) - MEGA CAB 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

816184fb 

Fig. 190 UNDERBODY COMPLETE (4 OF 8) - MEGA CAB 



W2 

~ 

Fig. 191 UNDERBODY COMPLETE (5 OF 8) - MEGA CAB 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W3 

~ 
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W2 

Fig. 193 UNDERBODY COMPLETE (7 OF 8) - MEGA CAB 

W3 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

816f96 
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W2 

Fig. 194 UNDERBODY COMPLETE (8 OF 8) - MEGA CAB 

W2-WElDING 
W3-WElDING 
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~ 
VIEWZ 

RIGHT SIDE ONLY 

Fig. 195 UNDERBODY WIDASH (1 OF 6) - MEGA CAB 

W2 • WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

VIEWY 
RIGHT SIDE ONLY 
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~ 
VIEW V 

RIGHT SIDE ONLY 

Fig. 197 UNDERBODY WIDASH (3 OF 6) - MEGA CAB 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

VIEWU 
LEFT SIDE ONLY 

616f97 
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DR ------------------- BODY STRUCTURE 23 • 493 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

816f97eS 

Fig. 199 UNDERBODY WIDASH (5 OF 6) - MEGA CAB 

W2 

W2 - WELDING OF 2 PARTS 
W3 -WELDING OF 3 PARTS 

Fig. 200 UNDERBODY WIDASH (6 OF 6) - MEGA CAB 



W2 - WELDING OF 2 PARTS 
W3 -WELDING OF 3 PARTS 

VIEWZ 

Fig. 201 UNDERBODY WIDASH & WIFRONT STRUCTURE - MEGA CAB 

VIEWY 
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DR ------------------- BODY STRUCTURE 23 - 495 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 202 MISCELLANEOUS BODY (1 OF 4) • MEGA CAB 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

Fig. 203 MISCELLANEOUS BODY (2 OF 4) • MEGA CAB 

81619875 

816i98S2 



23 - 496 BODY STRUCTURE ------------------- DR 

VIEWW 

W2 - WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 
VIEW V 

RIGHT SIDE SHOWN, 
LEFT SIDE TYPICAL 

81619897 

Fig. 204 MISCELLANEOUS BODY,(3 OF 4) - MEGA CAB 

W2 -WELDING OF 2 PARTS 
W3 - WELDING OF 3 PARTS 

W2 

81619905 

Fig. 205 MISCELLANEOUS BODY (4 OF 4) - MEGA CAB 
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For a complete wiring diagram Refer to Section 8W. 

It.t ..... 
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Theory of Operation 
The AlC Heater Control drives the Passenger Blend Door Actuator via the (C33) Passenger Blend Door Driver cir
cuit and the (C34) Common Door Driver circuit. All of the door actuators share the (C34) Common Door Driver 
circuit. Inside the AlC Heater Control, each door actuator has its own unique driver, but all share a single common 
door driver circuit. Due to the shared circuitry similar DTCs can set at the same time for multiple actuators depend
ing upon the type of short, its location, and the direction the actu~tor is moving when the short is present. 

• When Monitored: 
When the Actuator DTC Detection Test is executed . 

• Set Condition: 
If the (C33) Passenger Blend Door Driver circuit is shbrted to ground. 

Possible Causes 

(C33) PASSENGER BLEND DOOR DRIVER CIRCUIT SHORTED TO GROUND 

(C33) PASSENGER BLEND DOOR DRIVER CIRCUIT SHORTED TO OTHER DOOR DRIVER CIRCUIT(S) 

PASSENGER 'BLEND DOOR ACTUATOR 

AlC HEATER CONTROL 

Diagnostic Test 

1. CHECK (C33) PASSENGER BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Measure the resistance of the (C33) Passenger Blend Door Driver cir
cuit between ground and the AlC Heater Control C1 harness connector. 

Is the resistance below 10k ohms? 

Yes 

No 

» Repair the (C33) Passenger Blend Door Driver circuit for a 
short to ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Go To 2 
9 

e 

16 

816190b8 
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2. CHECK (C33) PASSENGER BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO OTHER DOOR DRIVER 
CIRCUITS 

Measure the resistance between the (C33) Passenger Blend Door 
Driver circuit and the (C61) Blend Door Driver circuit, the (C29) Mode 
Door 1 Driver circuit, the (C32) Recirculation Door Driver circuit, and the 
(C801) Mode Door 2 Driver circuit in the AlC Heater Control C1 harness 
connector. 

Is the resistance below 10k ohms between the (C33) Passenger 
Blend Door Driver circuit and any of the other door driver cir
cuits? 

Yes »Repair the circuit(s) with a resistance below 10k ohms for a 
short to the (C33) Passenger Blend Door Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/EL.ECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 3 

[OJ 

3. CHECK PASSENGER BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (C33) Passenger Blend Door 
Driver circuit and the (C34) Common Door Driver circuit in the AlC 
Heater Control C1 harness connector. 

Is the resistance below 30 ohms? 

Yes »Go To 4 

No »Go To 5 

9 

816190c9 

8 

816190d3 
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4. CHECK (C33) PASSENGER BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO (C34) COMMON DOOR 
DRIVER CIRCUIT 

Disconnect the Passenger Blend Door Actuator harness connector. 
Measure the resistance between the (C33) Passenger Blend Door 
Driver circuit and the (C34) Common Door Driver circuit in the Ale 
Heater Control C 1 harness connector. 

Is the resistance below 10k ohms? 

Yes »Repair the (C33) Passenger Blend Door Driver circuit for a 

No 

short to the (C34) Common Door Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
~ ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Replace the Passenger Blend Door Actuator in accordance 
with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

5. RUN THE ACTUATOR DTC DETECTION TEST 

Reconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 
With the scan tool, erase HVAC DTCs. 

8 

9 16 

81619Od3 

With the scan tool, select System Tests and then select Actuator DTC Detection. When the test is complete, select 
View DTCs. 

Does the scan tool only display: B10AA-RIGHT BLEND DOOR CONTROL CIRCUIT LOW? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERiFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No, Other DTC(s) Displayed 
Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the passenger blend door, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete Ust of HVAC related symptoms. 

No, And No Other DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter
mittent short. Repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 ~ ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B10AB-RIGHT BLEND DOOR CONTROL CIRCUIT ,HIGH (DUAL-ZONE) 
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For a complete wiring diagram Refer to Section 8W. 
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TheorY of Operation 
The AlC Heater Control drives the Passenger Blend Door Actuator via the (C33) Passenger Blend Door Driver cir
cuit and the (C34) Common Door Driver circuit. All of the door actuators share the (C34) Common Door Driver 
circuit. Inside the AlC Heater Control, each door actuator has its own unique driver. but all share a single common 
door driver circuit. Due to the shared circuitry simi1ar DTCs can set at the same time for multiple actuators depend
ing upo~ the type of short, its location, and the direction the actuator is moving when the short is present. 

• When Monitored: 
When the Actuator DTC Detection Test is executed . 

• Set Condition: 
If the (C33) Passenger Blend Door Driver circuit is shorted to voltage. 

Possible Causes 

(C33) PASSENGER BLEND DOOR DRIVER CIRCUIT SHORTED TO VOLTAGE 

AlC HEATER CONTROL 

Diagnostic Test 

1. CHECK (C33) PASSENGER BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO VOLTAGE 

Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 
Measure the voltage of the (C33) Passenger Blend Door Driver circuit 

Is the voltage above 0.2 volts? 

Yes 

No 

» Repair the (C33) Passenger Blend Door Driver circuit for a 
short to voltage. 
Perlorm BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Go To 2 

2. RUN THE ACTUATOR DTC DETECTION TEST 

the ignition off. 
Reconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 

8 

16 

81619295 

With the scan tool in HVAC, select System Tests and then select Actuator DTC Detection. When the test is com
plete, select View DTCs. 

Does the scan tool only display: B10AB-RIGHT BLEND DOOR CONTROL CIRCUIT HIGH? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perlorm BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No, Other DTC(s) Displayed 
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Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the passenger blend dOOf, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No, And No Other DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter
mittent short. Repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B10AC-RIGHT BLEND DOOR CONTROL CIRCUIT OPEN (DUAL-ZONE) 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The AlC Heater Control drives the Passenger Blend Door Actuator via the (C33) Passenger Blend Door Driver cir
cuit and the (C34) Common Door Driver circuit. All of the door actuators share the (C34) Common Door Driver 
circuit. Inside the AlC Heater Control, each door actuator has its own unique driver, but all share a single common 
door driver circuit. Due to the shared circuitry similar DTCs can set at the same time for multiple actuators depend
ing upon the location of the open circuit and the direction the actuator is moving when the open is present. 

• When Monitored: 
During actuator calibration. 

• Set Condition: 
If Passenger Blend Door Actuator's electrical circuit is open. This DTC has a maturing time of 5 seconds and 
a de-maturing time of 10 seconds. If the DTC's status changes from active to stored it will stay in memory for 
100 ignition cycles. 

Possible Causes 

(C33) PASSENGER BLEND DOOR DRIVER CIRCUIT OPEN 

(C34) COMMON DOOR DRIVER CIRCUIT OPEN 

PASSENGER BLEND DOOR ACTUATOR 

AlC HEATER CONTROL 

NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test for stored DTC test procedures. 

Diagnostic Test 

1. CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE DTCs 

Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE DTCs? 

Ves »Diagnose and repair the DTC(s}. Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 2 

2. CHECK PASSENGER BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 

Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Measure the resistance between the (C33) Passenger Blend Door 
Driver circuit and the (C34) Common Door Driver circuit in the AlC 
Heater Control C1 harness connector. 

Is the resistance above 70 ohms? 

Yes »Go To 3 

No »Replace the AlC Heater Control in accordance with the Ser-
vice Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

8 

9 18 

816190d3 
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3. CHECK (C3~):~~SS~GER BLEND DOOR DRIVEH CIRcufr'FOR AN OPEN 

Disconnect the Passenger Blend Door Actuator harness connecto'r. 
Measure the resistance of the (C33) Passenger Blend Door Driver cir
cuit between the AlC Heater Control C1 harness connector and the 
Passenger Blen~' Door Actuator harness connector. 

Is the resistan'ce below 5.0 ohms? 
t '. 

Yes »Go To 4 

No »~epair the (C33) Passenger ~te,n~, poor Driver cir~uit for a'n , 
open., . ' , '" ' 
Perform BODY VERIFICATION TEST - VER f. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

4. CHECK (C34) COMMON DOOR DRIVER CIRCUIT FOR AN OPEN 

Measure the resistance of the (C34) Common Dooi· Dti\1er' circuit 
between the AlC Heater Control C1 harness connector and the Passen- ' 
ger Blend Door Actuator harness connector. 

Is the resistance below 5.p C?hms?" ,',," I • 
• ,~ I .,. - \ • , 

Yes »Replace the Passenger Blend Door Actuator in accordance 
with the Service -Information. " ' 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). . , 

No »Repair the (C34) Common Door Driver circuit for an open .. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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B10AD-RIGHT BLEND DOOR TRAVEL RANGE TOO SMALL (DUAL-ZONE) 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The AlC Heater Control calibrates each actuator individually. Automatic calibration occurs upon power up after 
installing a new AlC Heater Control. Manual calibration occurs by sending a command with the scan tool. The pur
pose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate the 
actuator, the AlC Heater Control first moves the door to an end stop, and then counts the number of pulses it takes 
to move the door to its other stop. An expected range of span is stored in the control's memory. If the measured 
calibration value is less than the expected range for this actuator, this DTC will set. Note that the control clears all 
stored calibration faults at the beginning of the calibration procedure . 

• When Monitored: 
During actuator calibration . 

• Set Condition: 
If the total span of the Right Blend Door is less than the low range limit. 

Possible Causes 

DOOR DRIVER ELECTRICAL CIRCUIT(S) 

RIGHT BLEND DOOR SEIZED, BINDING, OBSTRUCTED 

RIGHT BLEND DOOR ACTUATOR 

AlC HEATER CONTROL 

Diagnostic Test 

1. CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE DTCs 

Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE DTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 2 

2. CHECK FOR ACTIVE CONTROL CIRCUIT OPEN DTCs 

Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT OPEN DTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 3 



DR~~~~~~~~~~~~~~-H~C· ELECTRICAL DIAGNOSTICS 24-15 

3. RUN THE ACTUATOR DTC DETECTION TEST 

With the scan tool in HVAC, select System Tests and then select Actuator DTC Detection. When the test is com
plete, select View DTCs. 

Does the scan tool display any DTCs? 

Yes »Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the passenger blend door, 
diagnose and repair all short high DTCs and then aU short low DTCs. Refer to the Table of Contents in 
this Section for a complete Ust of HVAC related symptoms. 

No »Go To 4 

4. INSPECT ACTUATOR & HOUSING ASSEMBLY FOR A CONDITION CAUSING THE DOOR TO SEIZE OR 
BIND 

Turn the ignition off. 
Inspect the actuator, linkage, and housing assembly for a condition causing the door to seize or bind. 

Are there any physical or mechanical problems with the door, housing, linkage, or actuator? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICALJELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Go To 5 

5. CHECK RIGHT BLEND DOOR TRAVEL 

Remove the Right Blend Door Actuator from the AlC Heater Housing Assembly. 
By hand, attempt to rotate the door in both directions. The door should operate smoothly in both directions over 
approximately 50 degrees of travel. 

Does the door operate smoothly in both directions over approximately 50 degrees of travel? 

Yes »Replace the Right Blend Door Actuator in accordance with the Service Information. Then, Go To 6. 

No »Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

6. RUN ACTUATOR CALIBRATION TEST 

Turn the ignition on. 
With the scan tool, select System Tests and then select Actuator Calibration Test When the test is complete, select 
View DTCs. 

Does the scan tool display: B10AD-RIGHT BLEND DOOR TRAVEL RANGE TOO SMALL? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B10AE-RIGHT BLEND DOOR TRAVEL RANGE TOO LARGE (DUAL-ZONE) 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The AlC Heater Control calibrates each actuator individually. Automatic calibration occurs upon power up after 
installing a new AlC Heater Control. Manual calibration occurs by sending a command with the scan tool. The pur
pose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate the 
actuator, the AlC Heater Control first moves the door to an end stop, and then counts the number of pulses it takes 
to move the door to its other stop. An expected range of span is stored in the control's memory. If the measured 
calibration value exceeds the expected range for this actuator, this DTC will set. Note that the control clears all 
stored calibration faults at the beginning of the calibration procedure . 

• When Monitored: 
During actuator calibration . 

• Set Condition: 
If the total span of the Right Blend Door exceeds the high range limit. 

Possible Causes 

DOOR DRIVER ELECTRICAL CIRCUIT(S) 

RIGHT BLEND DOOR OR AlC HEATER HOUSING COMPONENTS WARPED, WORN, DAMAGED, MISSING, 
BROKEN 

RIGHT BLEND DOOR ACTUATOR 

AlC HEATER CONTROL 

Diagnostic Test 

1. CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE DTCs 

Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE DTCs? 

Ves »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 2 

2. CHECK FOR ACTIVE CONTROL CIRCUIT OPEN DTCs 

With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT OPEN DTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 3 
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3. RUN THE ACTUATOR DTC DETECTION TEST 

With the scan tool in HVAC, select System Tests and then select Actuator DTC Detection. When the test is com
plete, select View DTCs. 

Does the scan tool display any DTCs? 

Yes »Diagnose and repair the DTC(s). If multiple DTCs are present. beginning with the passenger blend door, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No »Go To 4 

4. CHECK FOR A BROKEN RIGHT BLEND DOOR ACTUATOR 

Turn the ignition off. 
Remove the Right Blend Door Actuator from the AlC Heater Housing Assembly. 
By hand, attempt to rotate the actuator in both directions. 

Does the actuator turn in either direction? 

Yes »Replace the Right Blend Door Actuator in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Go To 5 

5. CHECK RIGHT BLEND DOOR & AlC HEATER HOUSING FOR WARPED, WORN, DAMAGED, MISSING, & 
BROKEN COMPONENTS 

Inspect for excessively worn, disconnected, missing, or broken door linkage. Inspect for a damaged or broken AlC 
Heater Housing Assembly. Inspect for a warped or broken door. and missing door seals. Rotate the door from stop 
to stop. The door should rotate approximately 50 degrees. 

Are there any physical or mechanical problems with the door or housing? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRON1C CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Replace the Right Blend Door Actuator in accordance with the Service Information. Then, Go To 6. 

6. RUN ACTUATOR CALIBRATION TEST 

Turn the ignition on. 
With the scan tool, select System Tests and then select Actuator Calibration Test. When the test is complete. select 
View DTCs. 

Does the scan tool display: B10AE-RIGHT BLEND DOOR TRAVEL RANGE TOO LARGE? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION rEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 



24 - 18 HVAC - ELECTRICAL DIAGNOSTICS --------------- DR 

B10A2-LEFT BLEND DOOR CONTROL CIRCUIT/PERFORMANCE (DUAL-ZONE) 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The AlC Heater Control monitors the door driver circuits during actuator operation for shorts to ground, shorts to 
battery, and shorts to other door driver circuits. If detected, the AlC Heater Control reports these types of faults as 
Control Circuit/Performance DTCs. It is important to note that Control Circuit/Performance DTCs do not indicate 
where or what type of short is present and that additional system testing is necessary to provide more details about 
the reported fault. 

• When Monitored: 
When actuator movement is requested . 

• Set Condition: 
If the AlC Heater Control detects an excessive current draw on any of the door driver circuits while attempting 
to drive this actuator. This DTC has a maturing time of 5 seconds and a de-maturing time of 10 seconds. If the 
DTC's status changes from active to stored, it will stay in memory for 100 ignition cycles. 

Possible Causes 

DOOR DRIVER CIRCUIT(S) SHORTED 

NOTE: The DTC must be active for the results of this test to be valid. Do not perform this test if the DTC is 
stored. Refer to HVAC System Test for stored DTC test procedures. 

Diagnostic Test 

1. RUN THE ACTUATOR DTC DETECTION TEST 

Turn the ignition on. 
With the scan tool in HVAC, erase DTCs. 
With the scan tool, select System Tests and then select Actuator DTC Detection. When the test is complete, select 
View DTCs. 

Repair 
Diagnose and repair the DTC(s}. If multiple DTCs are present, beginning with the passenger blend door, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 
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B10A3-LEFT BLEND DOOR CONTROL CIRCUIT LOW (DUAL-ZONE) 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The AlC Heater Control drives the Left Blend Door Actuator via the (C61) Blend Door Driver circuit and the (C34) 
Common Door Driver circuit. Ail of the door actuators share the (C34) Common Door Driver circuit. Inside the AlC 
Heater ControL each door actuator has its own unique driver, but a/l share a single common door driver circuit. Due 
to the shared circuitry similar DTCs can set at the same time for multiple actuators depending upon the type of 
short, its location, and the direction the actuator is moving when the short is present. 

• When Monitored: 
When the Actuator DTC Detection Test is executed . 

• Set Condition: 
If the (C61) Blend Door Driver circuit is shorted to ground. 

Possible Causes 

(C61) BLEND DOOR DRIVER CIRCUIT SHORTED TO GROUND 

(C61) BLEND DOOR DRIVER CIRCUIT SHORTED TO OTHER DOOR DRIVER CIRCUIT(S) 

LEFT BLEND DOOR ACTUATOR 

AlC HEATER CONTROL 

Diagnostic Test 

1 . CHECK (C61) BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO GROUND 

NOTE: If present, diagnose and repair DTC B10AB Right Blend 
Door Control Circuit High or B10AA Right Blend Door Control Cir
cuit Low before proceeding. 
Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Measure the resistance of the (C61) Blend Door Driver circuit between 
ground and the AlC Heater Control C1 harness connector. 

Is the resistance below 10k ohms? 

Yes 

No 

» Repair the (C61) Blend Door Driver circuit for a short to 
ground. 
Periorm BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Go To 2 

9 
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2. CHECK (C61) BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO OTHER DOOR DRIVER CIRCUITS 

Measure the resistance between the (C61) Blend Door Driver circuit 
and the (C29) Mode Door 1 Driver circuit, the (C32) Recirculation Door 
Driver circuit. the (C801) Mode Door 2 Driver circuit, and the (C33) Pas
senger Blend Door Driver circuit in the AlC Heater Control C1 harness 
connector. 

Is the resistance below 10k ohms between the (C61) Blend 
Door Driver circuit and any of the other door driver circuits? 

Yes »Repair the circuit(s) with a resistance below 10k ohms for a 
short to the (C61) Blend Door Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 3 

3. CHECK LEFT BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (C61) Blend Door Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 30 ohms? 

Ves »Go To 4 

No »Go To 5 

8 

16 

HEATERCt 14 
H 

81618ece 

8 

9 16 

81815445 



24 - 22 HVAC - ELECTRICAL DIAGNOSTICS --------------- DR 

4. CHECK (C61) BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO (C34) COMMON DOOR DRIVER 
CIRCUIT 

Disconnect the Left Blend Door Actuator harness connector. 
Measure the resistance between the (C61) Blend Door Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 10k ohms? 

Ves »Repair the (C61) Blend Door Driver circuit for a short to the 

No 

(C34) Common Door Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Replace the Left Blend Door Actuator in accordance with 
the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRfCAUELECTRONfC CONTROL MODULES -
STANDARD PROCEDURE). 

s. RUN THE ACTUATOR DTC DETECTION TEST 

Reconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 
With the scan tool, erase HVAC DTCs. 
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With the scan tool, select System Tests and then select Actuator DTC Detection. When the test is complete, select 
View DTCs. 

Does the scan tool only display: B10A3-LEFT BLEND DOOR CONTROL CIRCUIT LOW? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No, Other DTC(s) Displayed 
Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the passenger blend door, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No, And No Other OTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter
mittent short. Repair as necessary. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B10A4-LEFT BLEND DOOR CONTROL CIRCUIT HIGH (DUAL-ZONE) 
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·rheory of Operation 
The AlC Heater Control drives the Left Blend Door Actuator via the (C61) Blend Door Driver circuit and the (C34) 
Common Door Driver circuit. All of the door actuators share the (C34) Common Door Driver circuit. Inside the AlC 
Heater Control, each door actuator has its own unique driver, but all share a single common door driver circuit. Due 
to the shared circuitry similar DTCs can set at the same time for multiple actuators depending upon the type of 
short, its location, and the direction the actuator is moving when the short is present. 

• When Mon itored: 
When the Actuator DTC Detection Test is executed . 

• Set Condition: 
If the (C61) Blend Door Driver circuit is shorted to voltage. 

Possible Causes 

(C61) BLEND DOOR DRIVER CIRCUIT SHORTED TO VOLTAGE 

AlC HEATER CONTROL 

DiagnostiC Test 

1. CHECK (C61) BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO VOLTAGE 

NOTE: If present, diagnose and repair DTC Bl0AB Right Blend 
Door Control Circuit High or B10AA Right Blend Door Control Cir
cuit Low before proceeding. 
Turn the ignition off. 
Disconnect the A1C Heater Control C1 harness connector. 
Turn the ignition on. 
Measure the voltage of the (C61) Blend Door Driver circuit. 

Is the voltage above 0.2 volts? 

Yes »Repair the (C61) Blend Door Driver circuit for a short to 
voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 2 

2. RUN THE ACTUATOR DTC DETECTION TEST 

Turn the ignition off. 
Reconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 

9 

8 

16 

8161567c 

With the scan tool in HVAC, select System Tests and then select Actuator DTC Detection. When the test is com
plete, select View DTCs. 

Does the scan tool only display: B10A4-LEFT BLEND DOOR CONTROL CIRCUIT HIGH? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No, Other DTC(s) Displayed 
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Diagnose and repair the DTC(s).'-tf multiple DTCs are present, beginning with the passenger blend door, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No, And No Other DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter
mittent short. Repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

" 
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B10AS-LEFT BLEND DOOR CONTROL CIRCUIT OPEN (DUAL-ZONE) 
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Theory of Operation 
The AlC Heater Control drives the Left Blend Door Actuator via the (C61) Blend Door Driver circuit and the (C34) 
Common Door Driver circuit. All of the door actuators share the (C34) Common Door Driver circuit. Inside the AlC 
Heater Control, each door actuator has its own unique driver, but alt share a single common door driver circuit. Due 
to the shared circuitry similar DTCs can set at the same time for multiple actuators depending upon the location of 
the open circuit and the direction the actuator is moving when the open is present. 

• When Monitored: 
During actuator calibration . 

• Set Condition: 
If Left Blend Door Actuator's electrical circuit is open. This DTC has a maturing time of 5 seconds and a de
maturing time of 10 seconds. If the DTC's status changes from active to stored it will stay in memory for 100 
ignition cycles. 

Possible Causes 

(C61) BLEND DOOR DRIVER CIRCUIT OPEN 

(C34) COMMON DOOR DRIVER CIRCUIT OPEN 

LEFT BLEND DOOR ACTUATOR 

AlC HEATER CONTROL 

NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test for stored OTC test procedures. 

Diagnostic Test 

1. CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE DTCs 

Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE OTCs? 

Ves »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 2 

2. CHECK LEFT BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 

Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Measure the resistance between the (C61) Blend Door Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance above·70 ohms? 

Ves »Go To 3 

No »Replace the AlC Heater Control in accordance with the Ser-
vice Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

8 
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3. CHECK (C61) BLEND DOOR DRIVER CIRCUIT FOR AN OPEN 

Disconnect the Left Blend Door Actuator harness connector. 
Measure the resistance of the (C6l) Blend Door Driver circuit between 
the AlC Heater Control C1 harness connector and the Left Blend Door 
Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Go To 4 

No »Repair the (C61) Blend Door Driver circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

4. CHECK (C34) COMMON DOOR DRIVER CIRCUIT FOR AN OPEN 

Measure the resistance of the (C34) Common Door Driver circuit 
between the AlC Heater Control Cl harness connector and the Left 
Blend Door Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Replace the Left Blend Door Actuator in accordance with 

No 

the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Repair the (C34) Common Door Driver circuit for an open. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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B10A6-LEFT BLEND DOOR TRAVEL RANGE TpO SMALL (DUAL-ZONE) 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The AlC Heater Control calibrates each actuator individually. Automatic calibration occurs upon power up after 
installing a new AlC Heater Control. Manual calibration occurs by sending a command' with the scan t601. The pur
pose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate the 
actuator, the AlC Heater Control first moves the door to an end stop, and then counts the number of pulses it takes 
to move the door to its other stop. An expected range of span is stored in the control's memory. If the measured 
calibration value is less than the expected range for this actuator, this DTC will set. Note that the control clears all 
stored calibration faults at the beginning of the calibration procedure . 

• When Monitored: 
During actuator calibration . 

• Set Condition: 
If the total span of the Left Blend Door is less than the low range limit. 

Possible Causes 

DOOR DRIVER ELECTRICAL CIRCUIT(S) 

LEFT BLEND DOOR SEIZED, BINDING, OBSTRUCTED 

LEFT BLEND DOOR ACTUATOR 

AlC HEATER CONTROL 

Diagnostic Test 

1. CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE DTCs 

Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE DTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 2 

2. CHECK FOR ACTIVE CONTROL CIRCUIT OPEN DTCs 

With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT OPEN DTCs? 

Ves »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 3 

3. RUN THE ACTUATOR DTC DETECTION TEST 

With the scan tool in HVAC, select System Tests and then select Actuator DTC Detection. When the test is com
plete, select View DTCs. 

Does the scan tool display any DTCs? 

Yes »Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the passenger blend door, 
diagnose and repair all short high OTCs and then all short low OTes. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No »Go To 4 
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4. INSPECT ACTUATOR & HOUSING ASSEMBLY FOR A CONDITION CAUSING THE DOOR TO SEIZE OR 
BIND 

Turn the ignition off. 
Inspect the actuator, linkage, and housing assembly for a condition causing the door to seize or bind. 

Are there any physical or mechanical problems with the door, housing, linkage, or actuator? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Go To 5 

5. CHECK LEFT BLEND DOOR TRAVEL 

Remove the Left Blend Door Actuator from the AlC Heater Housing Assembly. 
By hand, attempt to rotate the door in both directions. The door should operate smoothly in both directions over 
approximately 53 degrees of travel. 

Does the door operate smoothly in both directions over approximately 53 degrees of travel? 

Yes »Replace the Left Blend Door Actuator in accordance with the Service Information. Then, Go To 6. 

No »Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

6. RUN ACTUATOR CALIBRATION TEST 

Turn the ignition on. 
With the scan tool, select System Tests and then select Actuator Calibration Test. When the test is complete, select 
View DTCs. 

Does the scan tool display: B10A6-LEFT BLEND DOOR TRAVEL RANGE TOO SMALL? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B10A7-LEFT BLEND DOOR TRAVEL RANGE TOO LARGE (DUAL-ZONE) 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The AlC Heater Control calibrates each actuator individually. Automatic calibration occurs upon power up after 
installing a new AlC Heater Control. Manual calibration occurs by sending a command with the scan tool. The pur
pose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate the 
actuator, the AlC Heater Control first moves the door to an end stop, and then counts the number of pulses it takes 
to move the door to its other stop. An expected range of span is stored in the control's memory. If the measured 
calibration value exceeds the expected range for this actuator, this DTC will set. Note that the control clears all 
stored calibration faults at the beginning of the calibration procedure . 

• When Monitored: 
During actuator calibration . 

• Set Condition: 
If the total span of the Left Blend Door exceeds the high range limit. 

Possible Causes 

DOOR DRIVER ELECTRICAL CIRCUlT(S} 

LEFT BLEND DOOR OR AlC HEATER HOUSING COMPONENTS WARPED, WORN, DAMAGED, MISSING, 
BROKEN 

LEFT BLEND DOOR ACTUATOR 

AlC HEATER CONTROL 

Diagnostic Test 

1 . CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE DTCs 

Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE DTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 2 

2. CHECK FOR ACTIVE CONTROL CIRCUIT OPEN DTCs 

With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT OPEN DTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 3 



24 - 32 HVAC - ELECTRICAL DIAGNOSTICS -------------- DR 

3. RUN THE ACTUATOR DTC DETECTION TEST 

With the scan tool in HVAC, select System Tests and then select Actuator DTC Detection. When the test is com
plete, select View DTCs. 

Does the scan tool display any DTCs? 

Yes »Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the passenger blend door, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No »Go To 4 

4. CHECK FOR A BROKEN LEFT BLEND DOOR ACTUATOR 

Turn the ignition off. 
Remove the Left Blend Door Actuator from the AlC Heater Housing Assembly. 
By hand, attempt to rotate the actuator in both directions. 

Does the actuator turn in either direction? 

Yes »Replace the Left Blend Door Actuator in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES STANDARD PROCEDURE). 

No »Go To 5 

5. CHECK LEFT BLEND DOOR & AlC HEATER HOUSING FOR WARPED, WORN, DAMAGED, MISSING, & 
BROKEN COMPONENTS 

Inspect for excessively worn, disconnected, missing, or broken door linkage. Inspect for a damaged or broken AlC 
Heater Housing Assembly. Inspect for a warped or broken door, and missing door seals. Rotate the door from stop 
to stop. The door should rotate approximately 53 degrees. 

Are there any physical or mechanical problems with the door or housing? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Replace the Left Blend Door Actuator in accordance with the Service Information. Then, Go To 6. 

6. RUN ACTUATOR CALIBRATION TEST 

Turn the ignition on. 
With the scan tool, select System Tests and then select Actuator Calibration Test. When the test is complete, select 
View DTCs. 

Does the scan tool display: B10A7-LEFT BLEND DOOR TRAVEL RANGE TOO LARGE? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B10A9-RIGHT BLEND DOOR CONTROL CIRCUIT/PERFORMANCE (DUAL-ZONE) 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The AlC Heater Control monitors the door driver circuits during actuator operation for shorts to ground, shorts to 
battery, and shorts to other door driver circuits. If detected, the Ale Heater Control reports these types of faults as 
Control Circuit/Performance DTes. It is important to note that Control Circuit/Performance DTCs do not indicate 
where or what type of short is present and that additional system testing is necessary to provide more details about 
the reported fault 

• When Monitored: 
When actuator movement is requested . 

• Set Condition: 
If the Ale Heater Control detects an excessive current draw on any of the door driver circuits while attempting 
to drive this actuator. This DTC has a maturing time of 5 seconds and a de-maturing time of 10 seconds. If the 
DTC's status changes from active to stored, it will stay in memory for 100 ignition cycles. 

Possible Causes 

DOOR DRIVER CIRCUIT(S) SHORTED 

NOTE: The DTC must be active for the results of this test to be valid. Do not perform this test if the DTC is 
stored. Refer to HVAC System Test for stored DTC test procedures. 

Diagnostic Test 

1. RUN THE ACTUATOR DTC DETECTION TEST 

Turn the ignition on. 
With the scan tool in HVAC, erase DTes. 
With the scan tool, select System Tests and then select Actuator DTC Detection. When the test is complete, select 
View DTCs. 

Repair 
Diagnose and repair the DTC(s}. If multiple DTCs are present, beginning with the passenger blend door, 
diagnose artd repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 
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B10BE-CONDENSER FAN CONTROL CIRCUIT LOW (TIPM) 

I BATT iO 

r---------------------- t ~ -------I~~ 

I I B(t) - - - -I ElECTRONICS IIIIITEGRATED 
I CONDENSER I POWER 
I FAN CAN C CAN C 1 I 

CONTROL I _ BUS (+L __ BUS (.) .J I 
~ _____ ~UTPUT _______________ J ___ ..:J _____ ..J 

12iC' lTC& 9TC8 
065 064 
20 20 

WT!G WT!B 

I I 
• SOU • S011 

, Cill)) B 

IIOTOR· 
CONDENSER FU 

IIIIGC) 

cm 
14 

lBIWT 

J 
M CONDEIISER ~

1I0TOA' 

FAN 

'1 
za23 

14 
BKIDG 

... G106 

10 

38 

10DULE· 
POWERTRAIN 
CONTROL Ct 

IIIGC) 

For a complete wiring diagram Refer to Section 8W. 

IIODULE· 
TOTALLY 

INTEGRATED 
POWER CI 

I I 
065 
2D 

WT!G 

24 

D65 
20 

WT!G 

34 Ct 

064 
20 

WTfLB 

,,1 C'30 

064 
20 

WH .. B 

,1, 
I CAN C - - CAN C- - 1I0DULE· 

I BUS (t) BUS (.) I POWERTRil1ll I CONTROL 
I _______ ...J 

00000000 

16 0 0 0 0 0 0 0 0 

IODULE· 
TOTALLY 

IIIITEGRATED 
POWER C& 



DR -------------- HVAC .. ELECTRICAL DIAGNOSTICS 24 .. 35 

• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts . 

• Set Condition: 
If the Totally Integrated Power Module (TIPM) detects a shorted low condition in the (C123) Condenser Fan 
Control circuit. 

Possible Causes 

(C123) CONDENSER FAN CONTROL OUTPUT CIRCUIT SHORTED TO GROUND 

CONDENSER FAN MOTOR 

TIPM 

Diagnostic Test 

1 . VERIFY DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, erase TIPM DTCs. 
Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the scan tool, actuate the Condenser Fan. 
With the scan tool, read TIPM DTCs. 

Does this DTC reset? 

Yes »With the scan tool, de-actuate the Condenser Fan. Then, Go To 2 

No »With the scan tool, de-actuate the Condenser Fan. Then, check for an intermittent condition by inspect-
ing the related wiring harness for chafed, pierced. pinched, and partially broken wires. Also, inspect the 
related connectors for broken, bent, corroded, and contaminated terminals. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 .. ELECTRICAUELECTRONIC CONTROL 
MODULES .. STANDARD PROCEDURE). 

2. CHECK (C123) CONDENSER FAN CONTROL OUTPUT CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off. 
Disconnect the TIPM C8 harness connector. 
Disconnect the Condenser Fan Motor harness connector. 
Measure the resistance of the (C123) Condenser Fan Control Output 
circuit between ground and the Condenser Fan Motor harness connec
tor. 

Is the resistance below 100 ohms? 

Yes »Repair the (C123) Condenser Fan Control Output circuit for 
a short to ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
.. ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 3 

MOTOR· 

CONDENSER FAN 

(NGC) 

81647252 
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3. CHECK FOR A SHORTED CONDENSER FAN MOTOR 

Reconnect the TIPM C8 harness connector. 
Ignition on, engine not running. 
With the scan tool, actuate the Condenser Fan. 
Using a 12-volt test light connected to ground, probe the (C123) Con
denser Fan Control Output circuit at the Condenser Fan Motor harness 
connector. 

Does the test light illuminate brightly and flash on and off? 

Yes »With the scan tool, de-actuate the Condenser Fan. Then, 
replace the Condenser Fan Motor in accordance with the 
Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »With the scan tool, de-actuate the Condenser Fan. Then, 
Go To 4 

4. INSPECT RELATED WIRING 

B 

MOTOR· 

CONDENSER FAN 

(NGC) 
81847294 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Turn the ignition off. 
Using the schematics as a guide, inspect the related wiring harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). ' :' 

No »Replace the TIPM in accordance with the Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CON
TROL MODULES - STANDARD PROCEDURE) 
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810BF-CONDENSER FAN CONTROL CIRCUIT HIGH ('-IPM) 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts . 

• Set Condition: 
If the Totally Integrated Power Module (TIPM) detects a shorted high condition in the (C123) Condenser Fan 
Control circuit. 

Possible Causes 

(C123) CONDENSER FAN CONTROL OUTPUT CIRCUIT SHORTED TO BATTERY VOLTAGE 

EXCESSIVE RESISTANCE IN THE (Z823) GROUND CIRCUIT 

CONDENSER FAN MOTOR 

TIPM 

Diagnostic Test 

1 . VERIFY DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, erase TIPM DTCs. 
Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the scan tool, actuate the Condenser Fan. 
With the scan tool, read TIPM DTCs. 

Does this DTC reset? 

Yes »With the scan tool, de-actuate the Condenser Fan. Then, Go To 2 

No »With the scan tool, de-actuate the Condenser Fan. Then, check for an intermittent condition by inspect-
ing the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also, inspect the 
related connectors for broken, bent, corroded, and contaminated terminals. 
Periorm BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

2. CHECK (C123) CONDENSER FAN CONTROL OUTPUT CIRCUIT FOR A SHORT TO BATTERY VOLTAGE 

Turn the ignition off 
Disconnect the TIPM C8 harness connector. 
Disconnect the Condenser Fan Motor harness connector. 
Ignition on, engine not running. 
Using a 12-volt test light connected to ground, probe the (C 123) Con
denser Fan Control Output circuit at the Condenser Fan Motor harness 
connector. 

Does the test light illuminate? 

Yes »Repair the (C123) Condenser Fan Control Output circuit for 

No 

a short to battery voltage. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 
- ELECTRrCAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Go To 3 

MOTOR· 

CONDENSER FAN 

(NGC) 
81847294 
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3. CHECK GROUND CIRCUIT FOR AN OPEN 

Turn the ignition off. 
Reconnect the TIPM C8 harness connector. 

NOTE: The test light should illuminate brightly. Compare the 
brightness to that of a direct connection to the battery. 
Using a 12-voft test tight connected to 12 volts, probe the (Z823) 
Ground circuit at the Condenser Fan Motor harness connector. 

Does the test light illuminate brightly? 

Ves »Go To 4 

No »Repair the excessive resistance in the (2823) Ground cir~ 

cuit. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

4. CHECK CONDENSER FAN MOTOR 

Ignition on. engine not running. 
With the scan tool. actuate the Condenser Fan. 
Using a 12~volt test light connected to ground. probe the (C123) Con
denser Fan Control Output circuit at the Condenser Fan Motor harness 
connector. 

Does the test light illuminate brightly and flash on and off? 

Yes »With the scan tool, de-actuate the Condenser Fan. Then, 

No 

replace the Condenser Fan Motor in accordance with the 
Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
~ ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» With the scan tool, de-actuate the Condenser Fan. Then, 
Go To 5 

5 . INSPECT RELATED WIRING 

A 

MOTOR

CONDENSER FAN 

(NOC) 

B 

MOTOR

CONDENSER FAN 

(NOC) 

8164739b 

81647294 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
USing the schematics as a guide, inspect the related wiring harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Replace the TIPM in accordance with the Service Information. 
Perform the BODY VERIFICATION TEST - VER 1. (Refer to 9 - ENGINE - STANDARD PROCEDURE) 



24 • 40 HVAC - ELECTRICAL DIAGNOSTICS -------------- DR 

B10B2-A/C COOL DOWN TEST PERFORMANCE (DUAL-ZONE) 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
. . 

The Cooldown Test checks AlC system performance based on Evaporator Temperature Sensor input. The main cri-
teria is to lower evaporator temperature 11.11°C (20°F) within one minute. Before starting the test, the evaporator 
temperature must be above 13°C (55°F) and the front blower speed must be set to high speed. When the test is 
running, AlC Select and AlC Request will be on and the AlC status indicator will flash. When the test is complete, 
the scan tool will display one or more test status messages to indicate the outcome of the Cooldown Test. A Suc
cessful Cooldown - Test Passed status message indicates that the main test criteria was met. A DTC Set During 
Routine - Test Not Passed status message indicates that the AlC system is unable to lower the evaporator tem
perature 11.11°C (20°F) within one minute. A Conditions Too Cold - Test Not Run status message indicates that the 
evaporator temperature was below 13°C (55°F) when starting the Cooldown Test. A Blowers Not On High - Test Not 
Run status message indicates that either the front blower speed was not set to high speed prior to starting the 
Cooldown Test or the ,front blower speed was changed from high speed to another setting after starting the 
Cooldown test. A Refrigerant Temperature Sensor Error status message indicates that a fault occurred with the 
Evaporator Temperature Sensor/sensor circuits. A No Results StoredlTest Not Complete status message indicates 
that the power was cycled while the test was running. 

• When Monitored: 
When the Cool down Test is executed . 

• Set Condition: 
If the AlC system is unable to lower the evaporator temperature 11.11°C (20°F) within one minute . 

. Possible Causes 

OTHER HVAC SYSTEM FAULTS PRESENT 

EVAPORATOR TEMPERATURE SENSOR CIRCUITS 

EVAPORATOR TEMPERATURE SENSOR 

TOTALLY INTEGRATED POWER MODULE (TIPM) FAULTS PRESENT 

POWERTRAIN SYSTEM FAULTS PRESENT 

Diagnostic Test 

1. DIAGNOSE COOLDOWN TEST STATUS MESSAGES 

Were any of the following status messages present after performing the Cooldown Test? 

Yes, Conditions Too Cold - Test Not Run 
If running, turn the AlC compressor off. Verify that the work area ambient temperature is above 15.6°C 
(60°F). If not, move the vehicle to a warmer work area. Verify that the evaporator temperature is above 
13°C (55°F). If not, set the blower to high speed and allow the blower to run for five minutes. Then, run 
the Cooldown Test again. 

Yes, Blowers Not On High - Test Not Run 
Set the blower speed to high speed and then run the Cooldown Test again. 

Yes, No Results StoredlTest Not Complete 
Verify that power is not interrupted while rerunning the Cooldown Test. 

No »Go To 2 
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2. CHECK FOR DTCs IN THE AlC HEATER CONTROL MODULE 

Turn the ignition on. 
With the scan tool, read HVAC DTCs. 

Excluding B10B2-AlC Cool Down Test Performance, are any DTCs present in the AlC Heater Control 
Module? 

Yes »Diagnose and Repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. Rerun the Cooldown Test after the repair is complete. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Go To 3 

3. CHECK FOR DTCs IN THE TIPM 

With the scan tool, read TIPM DTCs. 

Are any DTCs present in the TIPM? 

Ves »Diagnose and Repair the DTC(s). Rerun the Cooldown Test after the repair is complete. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Go To 4 

4. CHECK FOR DTCs IN THE PCM I ECM 

With the scan tool, read PCM / ECM DTCs. 

Are any DTCs present in the PCM I ECM? 

Yes »Diagnose and repair the DTC(s}. (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) for the diagnostic 
procedures. Rerun the Cooldown Test after the repair is complete. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Refer to the Service Information for additional Cooldown Test related diagnostic information and testing 
procedures. Rerun the Cooldown Test after the repair is complete. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B10Co-CONDENSER FAN CONTROL CIRCUIT OPEN (TIPM) 
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• When Monitored: 
With the ignition on. Battery voltage greater than 10.4 volts. TIPM requesting Condenser Fan operation . 

• Set Condition: 
If the Totally Integrated Power Module (TIPM) detects an open condition in the (C123) Condenser Fan Control 
circuit. 

Possible Causes 

(C123) CONDENSER FAN CONTROL OUTPUT CIRCUIT OPEN 

CONDENSER FAN MOTOR 

TIPM 

Diagnostic Test 

1. VERIFY DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, erase TIPM DTCs. 
Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the scan tool, actuate the Condenser Fan. 
With the scan tool, read TIPM DTCs. 

Does this DTC reset? 

Ves »With the scan tool, de-actuate the Condenser Fan. Then, Go To 2 

No »With the scan tool, de-actuate the Condenser Fan. Then, check for an intermittent condition by inspect-
ing the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also, inspect the 
related connectors for broken, bent, corroded, and contaminated terminals. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

2. CHECK (C123) CONDENSER FAN CONTROL OUTPUT CIRCUIT OPEN 

Turn the ignition off. 
Disconnect the TIPM C8 harness connector. 
Disconnect the Condenser Fan harness connector. 
Measure the resistance of the (C123) Condenser Fan Control Output 
circuit between the TIPM C8 harness connector and the Condenser Fan 
harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 3 

No » Repair the (C123) Condenser Fan Control Output circuit for 
an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

[] 
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3. CHECK CONDENSER FAN MOTOR 

Reconnect the TIPM C8 harness connector. 
Ignition on, engine not running. 
With the scan tool, actuate the Condenser Fan. 
Using a 12-volt test light connected to ground, probe the (C123) Con
denser Fan Control Output circuit at the Condenser Fan harness con
nector. 

Does the test light illuminate brightly and flash on and off? 

Yes »With the scan tool, de-actuate the Condenser Fan. Then, 
replace the Condenser Fan Motor in accordance with the 
Service Information. 
Perform BODY VERI FICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »With the scan tool, de-actuate the Condenser Fan. Then, 
Go To 4 

4. INSPECT RELATED WIRING 

MOTOR

CONDENSER FAN 

(NGC) 

81647294 

NOTE: Before continuing, check the TIPM harness connector terminals for corrosion, damage, or terminal 
push out. Repair as necessary. 
Using the schematics as a guide, inspect the wire harness and connectors. 
Pay particular attention to all Power and Ground circuits. 

Were any problems found? 

Yes »Repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Replace the Totally Integrated Power Module in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B10EC-BLOWER MOTOR CONTROL CIRCUIT OVERCURRENT (TIPM) 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
The Totally Integrated Power Module (TI PM) will set this DTC if it detects an overcurrent condition on the 
(F942) Fused Ignition Switch Output (Run-Start) circuit for more than 500 ms when blower motor operation is 
requested. 

Possible Causes 

TERMINAL DAMAGE OR CORROSION 

HIGH RESISTANCE ON (F942) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT 

HIGH RESISTANCE ON (C70) BLOWER MOTOR HIGH DRIVER CIRCUIT 

HIGH RESISTANCE ON (Z134) GROUND CIRCUIT 

BLOCKAGE STALLING BLOWER MOTOR 

BLOWER MOTOR 

TIPM 

AlC HEATER CONTROL 

Diagnostic Test 

1. CHECK FOR AN ACTIVE OR STORED DTC B10E9 BLOWER MOTOR CONTROL CIRCUIT LOW IN THE 
TIPM 

Turn the ignition on. 
With the scan tool, read TIPM DTCs. 

Does the scan tool display active or stored DTC B10E9 BLOWER MOTOR CONTROL CIRCUIT LOW? 

Yes »Diagnose and repair the DTC. Refer to the Table of Contents in this section for a complete list of HVAC 
related symptoms. 

No »Go To 2 

2. INSPECT THE TIPM & BLOWER MOTOR CONNECTOR TERMINALS & WIRE HARNESS FOR A 
CONDITION CAUSING HIGH CIRCUIT RESISTANCE 

Turn the ignition off. 
Disconnect the TIPM C3 harness connector. 
Disconnect the Blower Motor harness connector. 
Inspect the connector terminals for signs of corrosion build up and dam
age. 

Visually inspect the wiring harness for any chafed, pierced, pinched or 
partially broken wires hidden in the wire insulation. 

Were any of the above conditions found? 

Yes »Repair as necessary. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 3 
7 

16 

22 

MOTOR. 
BLOWER 

MODULE· 

TOTALLV 
INTEGRATED 

POWERC3 

8 

17 

816460bb 



DR -------------- HVAC • ELECTRICAL DIAGNOSTICS 24 • 47 

3. CHECK THE (F942) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT FUNCTION 

Connect one end of a jumper wire to the (F942) Fused Ignition Switch 
Output (Run-Start) circuit in the Blower Motor harness connector and 
connect the other end of the jumper wire to a clean chassis ground. 

NOTE: The test light should illuminate brightly. Compare the 
brightness to that of a direct connection to the battery. 
Using a 12-volt test light connected to 12 volts, probe the (F942) Fused 
Ignition Switch Output (Run-Start) circuit in the TIPM C3 harness con
nector. 

Does the test light illuminate brightly? 

Yes »Go To 4 

No »Repair the (F942) Fused Ignition Switch Output (Run-Start) 
circuit for high resistance. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to B 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

7 

18 

22 

INTEGRATED 
POWERCl 

4. CHECK (C70) BLOWER MOTOR HIGH DRIVER CIRCUIT & (Z134) GROUND CIRCUIT FUNCTION 

Remove the jumper wire from the Blower Motor harness connector. 
Turn the blower control on. 

NOTE: The test Ught should illuminate brightly. Compare the 
brightness to that of a direct connection to the battery. 
Using a 12-volt test light connected to 12 volts, probe the (C70) Blower 
Motor High Driver circuit in the Blower Motor harness connector. 

Does the test light illuminate brightly? 

Yes »Go To 5 

No »Go To 7 
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5. CHECK THE OUTPUT FROM THE TIPM ON THE' (F942) FUSED IGNITION SWITCH OUTPUT (RUN-START) 
CIRCUIT 

Reconnect the TIPM C3 harness connector. 
Turn the ignition on. 
With a scan tool in TIPM, select Actuators, and actuate the Blower 
Motor. 
Using the 12-volt test light connected to ground, probe the (F942) 
Fused Ignition Switch Output (Run-Start) circuit in the Blower Motor har
ness connector. 

Does the test light illuminate brightly? 

Yes »Go To 6 

No »Replace the TIPM in accordance with the Service Informa-
tion. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

6. CHECK FOR A BLOCKAGE STALLING THE BLOWER MOTOR 

Turn the ignition off. 
Remove the blower motor from the HVAC housing assembly. 

P\ 
~,B~C. 

2 MOTOR. 

8LOWER 

816460e9 

Look for anything on the blower motor and in the HVAC housing that is physically preventing blower motor opera
tion. 

Is anything physically preventing blower operation? 

Yes »Repair as necessary. Also, check blower motor for proper operation. Reinstall or replace the blower 
motor as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Replace the blower motor in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

7. CHECK THE (C70) BLOWER MOTOR HIGH DRIVER CIRCUIT FOR HIGH RESISTANCE 

Disconnect the AlC Heater Control C2 harness connector. 
Measure the resistance of the {C70} Blower Motor High Driver circuit 
between the AlC Heater Control C2 harness connector and the Blower 
Motor harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 8 

No »Repair the (C70) Blower Motor High Driver circuit for high 
resistance. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE). 
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8. CHECK THE (Z134) GROUND CIRCUIT FOR HIGH R"ESISTANCE 

Measure the resistance of the (Z134) Ground circuit between ground 
and the AlC Heater Control C2 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the AlC Heater Control in accordance with the Ser-
vice Information. 

No »Repair the (Z134) Ground circuit for high resistance. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 ~ 
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE). 
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B10EE-CONDENSER FAN CONTROL CIRCUIT OVERCURRENT (TIPM) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Mon itored: 
With the ignition on. Battery voltage greater than 10.4 volts. PCM requesting Condenser Fan operation . 

• Set Condition: 
If the Total.ly Integrated Power Module (TIPM) detects an overcurrent condition on the (C123) Condenser Fan 
Control Output circuit. 

Possible Causes 

TERMINAL DAMAGE OR CORROSION 

(Z823) GROUND CIRCUIT HIGH RESISTANCE 

(C123) CONDENSER FAN CONTROL OUTPUT CIRCUIT HIGH RESISTANCE 

CONDENSER FAN MOTOR 

TIPM 

Diagnostic Test 

1. VERIFY DTC IS ACTIVE 

Turn the ignition on. 
With the scan tool, erase TIPM DTCs. 
Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the scan tool, actuate the Condenser Fan. 

With the scan tool, read TIPM DTCs. 

Does this DTC reset? 

Yes »With the scan tool, de-actuate the Condenser Fan. Then, Go To 2 

No »With the scan tool, de-actuate the Condenser Fan. Then, check for an intermittent condition by inspect-
ing the related wiring harness for chafed, pierced, pinched, and partially broken wires. Also, inspect the 
related connectors for broken, bent, corroded, and contaminated terminals. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

2. INSPECT RELATED WIRING HARNESS & CONNECTORS 

Turn the ignition off. 
Disconnect the TI PM C8 harness connector. 
Disconnect the Condenser Fan Motor harness connector. 
Inspect the terminal and connector condition. Check for signs of corrosion build up and damage that would com
promise the terminal to controller pin connection. 

NOTE: Make sure that all in-line connectors are inspected for corrosion and damage. 
Visually inspect the wiring harness. Look for any chafed, pierced, pinched or partially broken wires hidden in the 
wire insulation. 

Were any of the above conditions found? 

Yes »Repair or replace as necessary. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Go To 3 
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3. CHECK (C123) CONDENSER FAN CONTFJOL OUTPUT CIRCUIT FOR HIGH RESISTANCE 

Connect one end of a jumper wire to the (C123) Condenser Fan Control 
Output circuit in the Condenser Fan Motor harness connector and, con
nect the other end to a clean chassis ground. 
Using a 12-volt test light connected to 12 volts, probe the (C123) Con
denser Fan Control Output circuit in the TIPM C8 harness connector. 

NOTE: The test light should illuminate brightly. Compare the 
brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly. 

Yes »Go To 4 

No »Repair the excessive resistance in the (C123) Condenser 
Fan Control Output cirquit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONrC CONTROL MODULES -
STANDARD PROCEDURE). 

4. CHECK (2823) GROUND CIRCUIT 

Using a 12-volt test light connected to 12 volts, probe the (Z823) 
Ground circuit in the Condenser Fan Motor harness connector. 

NOTE: The test light should illuminate brightly. Compare the 
brightness to that of a direct connection to the battery. 

Does the test light illuminate brightly. 

Yes »Go To 5 

No »Repair the excessive resistance in the (Z823) Ground cir-
cuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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5. CHECK (C123) CONDENSER FAN CONTROL OUT'PUT FROM TIPM 

Reconnect the TIPM C8 harness connector. 
Ignition on, engine not running. 
With a scan tool, actuate the Condenser Fan. 
Using the 12-Volt test light connected to ground, probe the (C123) Con
denser Fan Control Output circuit in the Condenser Fan Motor harness 
connector. 

Does the test light illuminate brightly? 

Yes 

No 

» With a scan tool, de-actuate the Condenser Fan. Then, 
replace the Condenser Fan Motor in accordance with the 
Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» With a scan tool, de-actuate the Condenser Fan. Then, 
replace the TIPM in accordance with the Service Informa
tion. 

B 

MOTOR· 
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81647294 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B10E9-BLOWER MOTOR CONTROL CIRCUIT LOW (TIPM) 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
If the Totally Integrated Power Module (TIPM) detects an excessive current draw on the (F942) Fused Ignition 
Switch Output (Run-Start) circuit for 20 micro seconds when blower motor operation is requested. 

Possible Causes 

(F942) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT SHORTED TO GROUND 

BLOWER MOTOR 

TIPM 

Diagnostic Test 

1. VERIFY DTC IS ACTIVE 

Turn the brower control switch to off. 
Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the scan tool, erase TIPM DTCs. 
Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Turn the blower control switch to on. 
With the scan tool, read TIPM DTCs. 

Does this DTC reset? 

Yes »Go To 2 

No »Check for an intermittent condition by inspecting the related wiring harness for chafed, pierced, pinched, 
and partially broken wires. Also, inspect the related connectors for broken, bent, corroded, and contam
inated terminals. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

2. CHECK FOR ACTIVE DTC B10E9-BLOWER MOTOR CONTROL CIRCUIT LOW WITH BLOWER MOTOR 
HARNESS CONNECTOR DISCONNECTED 

Turn the blower control switch to off. 
Disconnect the Blower Motor harness connector. 
Turn the ignition off, wait 10 seconds, and turn the ignition on. 
With the scan tool, erase TIPM DTCs. 
Turn the ignition off, wait 10 seconds, and turn the ignition on. 
Turn the blower control switch to on. 
With the scan tool, read TIPM DTCs. 

Does the scan tool display active: B10E9-BLOWER MOTOR 
CONTROL CIRCUIT LOW? 

Ves »Go To 3 

No »Replace the Blower Motor in accordance with the Service 
Information. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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3. CHECK THE (F942) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT FOR A SHORT TO 
GROUND 

Turn the ignition off. 
Disconnect the TIPM C3 harness connector. 
Measure the resistance of the (F942) Fused Ignition Switch Output 
(Run-Start) circuit between ground and the Blower Motor harness con
nector. 

Is the resistance below 10k ohms? 

Yes »Repair the (F942) Fused Ignition Switch Output (Run-Start) 

No 

circuit for a short to ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Replace the TIPM in accordance with the Service Informa
tion. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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B104A-FLOORIDEFROST MODE DOOR -rRAVEL RANGE TOO SMALL 
For a complete wiring diagram Refer to Section aw. 

Theory of Operation 
The AlC Heater Control calibrates each actuator individually. Automatic calibration occurs upon power up after 
installing a new AlC Heater Control. Manual calibration occurs by sending a command with the scan tool. The pur
pose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate the 
actuator, the AlC Heater Control first moves the door to an end stop, and then counts the number of pulses it takes 
to move the door to its other stop. An expected range of span is stored in the control's memory. If the measured 
calibration value is less than the expected range for this actuator, this DTC will set. Note that the control clears all 
stored calibration faults at the beginning of the calibration procedure . 

• When Monitored: 
During actuator calibration . 

• Set Condition: 
If the total span of the Mode 2 (Defrost to Floor) Door is less than the low range limit. 

Possible Causes 

DOOR DRIVER ELECTRICAL CIRCUIT(S) 

MODE 2 (DEFROST TO FLOOR) DOOR SEIZED, BINDING, OBSTRUCTED 

MODE DOOR 2 (DEFROST TO FLOOR) ACTUATOR 

AlC HEATER CONTROL 

Diagnostic Test 

1 . CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE OTCs 

Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE OTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 2 

2. CHECK FOR ACTIVE CONTROL CIRCUIT OPEN OTCs 

With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT OPEN OTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 3 

3. RUN THE ACTUATOR OTC DETECTION TEST 

With the scan tool in HVAC, select System Tests and then select Actuator DTC Detection. When the test is com
plete. select View DTCs. 

Does the scan tool display any OTCs? 

Yes, Dual-Zone System 
Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the passenger blend door, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

Yes, Single-Zone System 
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» Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the common circuit, diag
nose and repair all short high DTCs first and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No »Go To 4 

4 .. INSPECT ACTUATOR & HOUSING ASSEMBLY FOR A CONDITION CAUSING THE DOOR TO SEIZE OR 
BIND 

Turn the ignition off. 
Inspect the actuator, linkage, and housing assembly for a condition causing the door to seize or bind. 

Are there any physical or mechanical problems with the door, housing, linkage, or actuator? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Go To 5 

5. CHECK MODE 2 (DEFROST TO FLOOR) DOOR TRAVEL 

Remove the Mode Door 2 (Defrost to Floor) Actuator from the AlC Heater Housing Assembly. 
By hand, attempt to rotate the door in both directions. The door should operate smoothly in both directions over 
approximately 103 degrees of travel. 

Does the door operate smoothly in both directions over approximately 103 degrees of travel? 

Yes »Replace the Mode Door 2 (Defrost to Floor) Actuator in accordance with the Service Information. Then, 
Go To 6. 

No »Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

6. RUN ACTUATOR CALIBRATION TEST 

Turn the ignition on. 
With the scan tool, select System Tests and then select Actuator Calibration Test. When the test is complete, select 
View DTCs. 

Does the scan tool display: B104A-FLOOR/DEFROST MODE DOOR TRAVEL RANGE TOO SMALL? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B104B-FLOORJDEFROST MODE DOOR TRAVEL RANGE TOO LARGE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The AlC Heater Control calibrates each actuator individually. Automatic calibration occurs upon power up after 
installing a new AlC Heater Control. Manual calibration occurs by sending a command with the scan tool. The pur
pose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate the 
actuator, the AlC Heater Control first moves the door to an end stop, and then counts the number of pulses it takes 
to move the door to its other stop. An expected range of span is stored in the control's memory. If the measured 
calibration value exceeds the expected range for this actuator, this DTC will set. Note that the control clears a/l 
stored calibration faults at the beginning of the calibration procedure. 

• When Monitored: 
During actuator calibration . 

• Set Condition: 
If the total span of the Mode 2 (Defrost to Floor) Door exceeds the high range limit. 

Possible Causes 

DOOR DRIVER ELECTRICAL CIRCUIT(S) 

MODE 2 (DEFROST TO FLOOR) DOOR OR AlC HEATER HOUSING COMPONENTS WARPED, WORN, 
DAMAGED, MISSING, BROKEN 

MODE DOOR 2 (DEFROST TO FLOOR) ACTUATOR 

AlC HEATER CONTROL 

Diagnostic Test 

1 . CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE OTCs 

Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE OTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 2 

2. CHECK FOR ACTIVE CONTROL CIRCUIT OPEN OTCs 

With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT OPEN OTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 3 
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3. RUN THE ACTUATOR DTC DETECTION TEST 

With the scan tool in HVAC, select System Tests and then select Actuator DTC Detection. When the test is com
plete, select View DTCs. 

Does the scan tool display any DTCs? 

Yes, Dual-Zone System 
Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the passenger blend door, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

Yes, Single-Zone System 
Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the common circuit. diag
nose and repair all short high DTCs first and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No »Go To 4 

4. CHECK FOR A BROKEN MODE DOOR 2 (DEFROST TO FLOOR) ACTUATOR 

Turn the ignition off. 
Remove the Mode Door 2 (Defrost to Floor) Actuator from the AlC Heater Housing assembly. 
By hand, attempt to rotate the actuator in both directions. 

Does the actuator turn in either direction? 

Yes »Replace the Mode Door 2 (Defrost to Floor) Actuator in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES STANDARD PROCEDURE). 

No »Go To 5 

5. CHECK MODE 2 (DEFROST TO FLOOR) DOOR & AlC HEATER HOUSING FOR WARPED, WORN, 
DAMAGED, MISSING, & BROKEN COMPONENTS 

Inspect for excessively worn, disconnected, missing, or broken door linkage. Inspect for a damaged or broken AlC 
Heater Housing Assembly. Inspect for a warped or broken door, and missing door seals. Rotate the door from stop 
to stop. The door should rotate approximately 103 degrees. 

Are there any physical or mechanical problems with the door or housing? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES STANDARD PROCEDURE). 

No »Replace the Mode 2 (Defrost to Floor) Actuator in accordance with the Service Information. Then, Go To 
6. 

6 . RUN ACTUATOR CALIBRATION TEST 

Turn the ignition on. 

With the scan tool, select System Tests and then select Actuator Calibration Test. When the test is complete. select 
View DTCs. 

Does the scan tool display: B104B-FLOORIOEFROST MODE DOOR TRAVEL RANGE TOO LARGE? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRON1C CONTROL 
MODULES - STANDARD PROCEDURE). 
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B104C-BLEND DOOR CONTROL CIRCUIT/PERFORMANCE (SINGLE-ZONE) 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The AlC Heater Control monitors the door driver circuits during actuator operation for shorts to ground. shorts to 
battery. and shorts to other door driver circuits. If detected, the AlC Heater Control reports these types of faults as 
Control Circuit/Performance DTCs. It is important to note that Control Circuit/Performance DTCs do not indicate 
where or what type of short is present and that additional system testing is necessary to provide more details about 
the reported fault. 

• When Monitored: 
With the ignition on. 

• Set Condition: 
If the AlC Heater Control detects a short on any of the door driver circuits while attempting to drive this actua
tor. This DTC has a maturing time of 5 seconds and a de-maturing time of 10 seconds. If the DTC's status 
changes from active to stored, it will stay in memory for 100 ignition cycles. 

Possible Causes 

DOOR DRIVER CIRCUIT(S) SHORTED 

NOTE: The DTC must be active for the results of this test to be valid. Do not perform this test if the DTC is 
stored. Refer to HVAC System Test for stored DTC test procedures. 

Diagnostic Test 

1. RUN THE ACTUATOR DTC DETECTION TEST 

Turn the ignition on. 
With the scan tool in HVAC, erase DTCs. 
Turn the ignition off, wait 10 seconds, and then turn the ignition on. 
With the scan toot select System Tests and then select Actuator DTC Detection. When the test is complete, select 
View DTCs. 

Repair 
Diagnose and repair the OTC(s). If multiple OTCs are present, beginning,with the common circuits, diag
nose and repair aU short high DTCs and then all short low OTCs. Refer to the Table of Contents in this 
Section for a complete list of HVAC related symptoms. 
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B104D-BLEND DOOR CONTROL CIRCUIT LOW (SINGLE-ZONE) 
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10 ret 13 rCt 11 rCt 12 ret 9 Tel 
C29 C34 C32 caDI C61 
20 20 20 20 20 
DB DBILB OBITN DBIO R DBIL G 

13 1 21 41 8 1 11 1 C200 '1---1--1----1---1 
C29 
20 

oalOR 

2 

~
'CTUATOR' 
lODE 

M DOOR 1 

IT 
C34 
20 

C34 
20 

Dalla 

C32 
20 

DalTN 

21 

~
ACTUATOR' 
RECIRC ULA TIOIt 

M DOOR 

C34 
20 

CSOI 
20 
DB 

2 

C61 
20 

DBILG 

~
ACTUATOR' 
ILEIIID 

M DOOR 

~
ACTUATOR' 
lODE 

M DOOR 2 

IT 
C34 Cl4 
20 20 

OBIL 8 DBILB OBIL B OBIL B 

I I I I 
• -----. ---. ------. ----. S22& 

'~l' ,G, ,l@JI' 
ACTUATOR· ACTUATOR· 

RECIRCULATION DOOA IIODE DOOR 1 lODE DOOR 2 ACTUATOR· 
(PAlilEL TO FLOOR) ILEIIID DOOR 

COIIITROL·A/C· 
HEATER CI 

16 

IDEFROST TO FLOOR) 

~~[L_I~' 1c::==:::J=====c::==:::J 1 

13 = : __ = o. = L:.J =_ 8 

C200 

~ -0e : \~~' --~ I: lldJLD, [OJ iD~li 
'~Ii IlcB

J7 

- - i •••• i '. 
c::::==J ~. - di 

!!!!~~____ __ ~I JJ 13 

CZDD 

For a complete wiring diagram Refer to Section 8W. 

.. 11k., 
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Theory of Operation 
The AlC Heater Control drives the Blend Door Actuator via the (C61) Blend Door Driver circuit and the (C34) Com
mon Door Driver circuit. All of the door actuators share the (C34) Common Door Driver circuit. Inside the AlC Heater 
Control, each door actuator has its own unique driver, but all share a single common door driver circuit. Due to the 
shared Circuitry similar DTCs can set at the same time for multiple actuators depending upon the type of short, its 
location, and the direction the actuator is moving when the short is present. 

• When Monitored: 
When the Actuator DTC Detection Test is executed . 

• Set Condition: 
If the (C61) Blend Door Driver circuit -is shorted to ground. 

Possible Causes 

(C61) BLEND DOOR DRIVER CIRCUIT SHORTED TO GROUND 

(C61) BLEND DOOR DRIVER CIRCUIT SHORTED TO OTHER DOOR DRIVER CIRCUIT(S) 

BLEND DOOR ACTUATOR 

AlC HEATER CONTROL 

Diagnostic Test 

1. CHECK (C61) BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Measure the resistance of the (C61) Blend Door Driver circuit between 
ground and the AlC Heater Control C1 harness connector. 

Is the resistance below 10k ohms? 

Yes »Repair the (C61) Blend Door Driver circuit for a short to 
ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 2 
9 

81615434 
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2. CHECK (C61) BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO OTHER DOOR DRIVER CIRCUITS 

Measure the resistance between the (C61) Blend Door Driver circuit 
and the (C29) Mode Door 1 Driver circuit, the (C32) Recirculation Door 
Driver circuit, and the (C801) Mode Door 2 Driver circuit in the AlC 
Heater Control C1 harness connector. 

Is the resistance below 10k ohms between the (C61) Blend 
Door Driver circuit and any of the other door driver circuits? 

Yes 

No 

» Repair the circuit(s) with a resistance below 10k ohms for a 
short to the (C61) Blend Door Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Go To 3 

3. CHECK BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (C61) Blend Door Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 30 ohms? 

Yes »Go To 4 

No »Go To 5 

[] 

t?1?t? 1?\?\? 
~~~~~tg]D;;!l~ 

·M~:&& 

9 

9 10 11 12 HEATER C1 
(+) (-) (-) (-) 

8 

16 

8161543c 

8 

81615445 
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4. CHECK (C61) BLEND DOOR DRIVER CIRCUIT FOR A' SHORT TO (C34) COMMON DOOR DRIVER 
CIRCUIT 

Disconnect the Blend Door Actuator harness connector. 
Measure the resistance between the (C61) Blend Door Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 10k ohms? 

Ves »Repair the (C61) Blend Door Driver circuit for a short to the 

No 

(C34) Common Door Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Replace the Blend Door Actuator in accordance with the 
Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

5. RUN THE ACTUATOR DTC DETECTION TEST 

Reconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 
With the scan tool, erase HVAC DTCs. 

8 

16 

81615445 

With the scan tool, select System Tests and then select Actuator DTC Detection. When the test is complete, select 
View DTCs. 

Does the scan tool only display: 8104D-BLEND DOOR CONTROL CIRCUIT LOW? 

Ves »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No, Other DTC(s) Displayed 
Diagnose and repair the other DTC(s). If multiple DTCs are present, beginning with the common Circuit, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No, And No Other DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter
mittent short. Repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B104E-BLEND DOOR CONTROL CIR.CUIT HIGH (SINGLE-ZONE) 

r - - - - - - - - - - - - - - - - - - - - - - - - ....., CONTROL.A/C. 

I I HEATER 

I MODE COMMON RECIRCULATION MODE BLEND I 
I DOOR 1 DOOR DOOR DOOR 2 DOOR I 
~ __ ~~ __ ~~~_~ffi _____ ~L __ ~~_~ 

'~' 
ACTUATOR· 

l0TCI 13 1C1 l1 1C1 12 1C1 9TC1 

C29 C34 C32 CaOl C61 
20 20 20 20 20 
DB DBlLB DBfTN DBIOR DBILG 

131 21 41 81 11 1 C200 '1---1--1----1---1 
C29 
20 

OBIOR 

2 

@J 
ACTUATOR· 
lODE 

M DOOR t 

IT 

C34 
20 

OBttB 

C32 
20 

DBfTN 

21 
@J ACTUATOR· 

RECIRCULATION 
M DOOR 

caOl 
20 
DB 

2 

C61 
20 

OBltG 

21 
@J ACTUATOR· 

BLEID 
M DOOR 

@J 
ACTUATOR· 
lODE 

M DOOR 2 

IT 
C34 C34 C34 C 34 
20 20 20 20 

OBltB DBltB DBttB DBlLa 

I I I I 
• -----. ---. ------.----. S228 

, Gl' ,Gl' ,~, 
ACTUATOR· ACTUATOR· 

RECIRCULATIOIII DOOR 
lODE DOOR t lODE DOOR 2 ACTUATOR· 

(PIiEL TO FLOORI ILEND DOOR IDEFROST TO FLOOR) 

16 13 === D === 

CONTROL.A/C. 
HEATER C1 

C2DD 

For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The AlC Heater Control drives the Blend Door Actuator via the (C61) Blend Door Driver circuit and the (C34) Com
mon Door Driver circuit. All of the door actuators share the (C34) Common Door Driver circuit. Inside the AlC Heater 
Control. each door actuator has its own unique driver, but all share a single common door driver circuit. Due to the 
shared circuitry similar DTCs can set at the same time for multiple actuators depending upon the type of short, its 
location, and the direction the actuator is moving when the short is present. 

• When Monitored: 
When the Actuator DTC Detection Test is executed . 

• Set Condition: 
If the (C61) Blend Door Driver circuit is shorted to voltage. 

Possible Causes 

(C61) BLEND DOOR DRIVER CIRCUIT SHORTED TO VOLTAGE 

AlC HEATER CONTROL 

Diagnostic Test 

1. CHECK (C61) BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO VOLTAGE 

Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 
Measure the voltage of the (C61) Blend Door Driver circuit. 

Is the voltage above 0.2 volts? 

Yes »Repair the (C61) Blend Door Driver circuit for a short to 
voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 2 

2. RUN THE ACTUATOR DTC DETECTION TEST 

Turn the ignition off. 
Reconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 

8 

16 

8161567c 

With the scan tool in HVAC. select System Tests and then select Actuator DTC Detection. When the test is com
plete. select View DTCs. 

Does the scan tool only display: B104E-BLEND DOOR CONTROL CIRCUIT HIGH? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Periorm BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRON1C CONTROL 
MODULES - STANDARD PROCEDURE). 

No, Other DTC(s) Displayed 
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Diagnose and repair the other DTC(s). If multiple DTCs are present, beginning with the common circuit, 
diagnose and repair all short high DTCs and then aU short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No, And No Other DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter
mittent short. Repair as necessary. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B104F-BLEND DOOR CONTROL CIRCUIT OPEN (SINGLE-ZONE) 

r - - - - - - - - - - - - - - - - - - - - - - - - -aCONTROl-A'C. 
I I HEATER 

I MODE COMMON RECIRCULATION MODE BLEND I 
I DOOR 1 DOOR DOOR DOOR 2 DOOR I 
..... __ DRIVE~ ___ DRIVER __ ..!RIVER _____ D~E~ __ ~I~ _ ..J 

'~' 
ACTUATOR· 

tDTCt 13TC1 tlTCt 12TC1 9TC1 

C 29 CJ4 C32 CaOt C61 
20 20 20 20 20 
OB DBIlB DBrrN DB/oR DBilG 

131 21 41 a1 11 1 C200 1---1--1----1---1 
C29 
20 

OB/oR 

2 

~
ACTUATOR' 
laDE 

M DOOR 1 

IT 

C34 
20 

DBIlB 

C32 
20 

DBrrN 

21 

~
ACTUATOR' 
RECIRC U LAlla. 

M DOOR 

caot 
20 
DB 

2 

C6t 
211 

DBA.G 

21 

~
_ACTUATOR' 
ILEI, 

M DOOR 

~
AC'U"OR' 
laDE 

M DOOR 2 

1T 
C 34 C34 • C34 C34 
20 20 20 20 

OBA.B DBIlB OBA.B DBilB 

I I I I 
• -----. ---. ------. ----. S22S 

,~, , G]], ,l®Jl' 
ACTUTOR· ACTUATOR· 

RECIRCULATION DOOR 
lODE DOOR t laDE DOOR 2 ACTUATOR· 

(pUEl TO FLOOR, ILEID DOOR (DEFROST TO FLOOA) 

16 13 

C200 CIGO 
COITROl.A/C. 

HEATER C1 

For a complete wiring diagram Refer to Section 8W. 

24·69 

13 
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Theory of Operation 
The AlC Heater Control drives the Blend Door Actuator via the (C61) Blend Door Driver circuit and the (C34) Com
mon Door Driver circuit. All of the door actuators share the (C34) Common Door Driver circuit. Inside the AlC Heater 
Control, each door actuator has its own unique driver, but all share a single common door driver circuit. Due to the 
shared circuitry similar DTCs can set at the same time for multiple actuators depending upon the location of the 
open circuit and the direction the actuator is moving when the open is present. 

• When Monitored: 
During actuator calibration . 

• Set Condition: 
If Blend Door Actuator's electrical circuit is open. This DTC has a maturing time of 5 seconds and a de-ma
turing time of 10 seconds. If the DTC's status changes from active to stored it will stay in memory for 100 
ignition cycles. 

Possible Causes 

(C61) BLEND DOOR DRIVER CIRCUIT OPEN 

(C34) COMMON DOOR DRIVER CIRCUIT OPEN 

BLEND DOOR ACTUATOR 

Ale HEATER CONTROL 

NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test for stored DTC test procedures. 

Diagnostic Test 

1. CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE DTCs 

Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE DTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 2 

2. CHECK BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 

Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 

Measure the resistance between the (C61) Blend Door Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance above 70 ohms? 

Yes »Go To 3 

No »Replace the AlC Heater Control in accordance with the Ser-
vice Information. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

8 

9 

81615445 
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3. CHECK (C61) BLEND DOOR DRIVER CIRCUIT FOR AN OPEN 

Disconnect the Blend Door Actuator harness connector. 

Measure the resistance of the (C61) Blend Door Driver circuit between 
the AlC Heater Control C1 harness connector and the Blend Door 
Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the (C61) Blend Door Driver circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
~ ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

4. CHECK (C34) COMMON DOOR DRIVER CIRCUIT FOR AN OPEN 

Measure the resistance of the (C34) Common Door Driver circuit 
between the AlC Heater Control C1 harness connector and the Blend 
Door Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Blend Door Actuator in accordance with the 

No 

Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Repair the (C34) Common Door Driver circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

9 

9 

,a 
ACTUATOR. 2 

BLEND DOOR 
(SINGLE ZONE) 

'ijI\]1jl 'l?'l?'l? 
D:DI1:iIII:DII:DICIICDClD:II 
'ijl1j]1j]\?1j]1j]1j]1j] 
rl!:lll!:lll!:lll!:lll!:lll!:llll:ll 

CONTROI.,..AIC-
9 HEATERC1 

~2 
1 

BLEND DOOR 

(SINGLE ZONE) 

8 

18 

816158b9 

8 

18 

816158bd 
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8105A-RECIRCULATION DOOR CONTROL CIRCUIT HIGH (DUAL-ZONE) 

1- - - - - - - - - - - - - - - - - - - - - - - - - - - - -lCONTROL.A/C. 

I HEATEA 
I PASSENGER 

I 
BLEND MODE COMMON RECIRCULATION MODE BLEND I 
DOOR DOOR I DOOR DOOR DOOR 2 DOOR 

I_DRIVE~ ____ ~IV~ ___ DRIVE!.. __ DRIVER _____ DRIV~ __ ~RIVER __ I 
14iCf 10 l Ct 13 1Cf ll l CI 12iCI 91CI 

C33 C29 CJ4 C32 CSOI C61 
20 20 20 20 20 20 

LBIllR 08 DBJlB DBfTN DBIOR DBJlG 

121 131 21 41 sl 11 1 C200 1----1---1--1----1---1 
e3l 
20 

LBIBR 

21 

C29 
20 

DBIOR 

C34 
20 

DBILB 

C32 
20 

DBfTN 

CSOI 
20 
DB 

C61 
20 

DBILG 

~
ACTUATOR' 
BLEND 

M DOOR. 
PASSENGER 

R E C IRCU LATION ~
ACTUATOR' 

M DOOR ~
ICTUATOR' 
BLEND 

M DOOR. 
DRIVER 

2 2 

~
ACTUATOR' 
lODE 

M DOOR I ~
ACTUATOR' 
lODE 

M DOOR 2 

1T 1T 
C~ C~ CM CM 
20 20 20 20 

DBILB DBIl B DBIl B DBIlB 

I I I I 

C34 
20 

DBILB 

• -------. -----.----. -------. ----. S22& 

'~' ,Gil' ,Gl' , Gl' 
ACTUATOR· 

ACTUATOR· ACTUATOR· ACTUATOR· 
RECIRCULATION DOOR 

lODE DOOR 1 lODE DOOR 2 BLEND DOOR· 
IPANEL TO FLOOR) IDEFROST TO FLOOR) PASSENGER 

(DUAL·ZOIIE) 

16 

COMTROL.A/C. 
HEATER Ct 

C200 

For a complete wiring diagram Refer to Section 8W. 

,~, 
ACTUATOR· 

BLEND DOOR· 
DRIVER 

(DUAL.ZOIIE) 

111151:., 
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Theory of Operation 
The AlC Heater Control drives the Recirculation Door Actuator via the (C32) Recirculation Door Driver circuit and 
the (C34) Common Door Driver circuit. All of the door actuators share the (C34) Common Door Driver circuit. Inside 
the AlC Heater Control, each door actuator has its own unique driver, but all share a single common door driver 
circuit. Due to the shared circuitry similar DTCs can set at the same time for multiple actuators depending upon the 
type of short, its location, and the direction the actuator is moving when the short is present. 

• When Monitored: 
When the Actuator DTC Detection Test is executed . 

• Set Condition: 
If the (C32) Recirculation Door Driver circuit is shorted to voltage. 

Possible Causes 

(C32) RECIRCULATION DOOR DRIVER CIRCUIT SHORTED TO VOLTAGE 

AlC HEATER CONTROL 

Diagnostic Test 

1. CHECK (C32) RECIRCULATION DOOR DRIVER CIRCUIT FOR A SHORT TO VOLTAGE 

NOTE: If present, diagnose and repair DTC B10AB Right Blend 
Door Control Circuit High or B10AA Right Blend Door Control Cir
cuit Low before proceeding. 
Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 
Measure the voltage of the (C32) Recirculation Door Driver circuit. 

Is the voltage above 0.2 volts? 

Ves »Repair the (C32) Recirculation Door Driver circuit for a short 
to voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 2 

2. RUN THE ACTUATOR DTC DETECTION TEST 

Turn the ignition off. 
Reconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 

9 

8 

16 

81615957 

With the scan tool in HVAC, select System Tests and then select Actuator DTC Detection. When the test is com
plete, select View DTCs. 

Does the scan tool only display: B105A-RECIRCULATION DOOR CONTROL CIRCUIT HIGH? 

Ves »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No, Other DTC(s) Displayed 
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Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the passenger blend doof, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No, And No Other DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter
mittent short. Repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B105A-RECIRCULATION DOOR CONTROL CIRCUIT HIGH (SINGLE-ZONE) 

r - - - - - - - - - - - - - - - - - - - - - - - - ...., CONTROL.A/C. 
I I HEATER 

I MODE COMMON RECIRCULATION MODE BLEND I 
I DOOR 1 DOOR DOOR DOOR 2 DOOR I 
'- __ D~E~ ___ O~R __ 2.RI~ _____ ORIVE~ __ ~IVER _..J 

10TC1 13 1C1 l1 1C1 12 1C1 9r 01 

C29 C34 en caOl C61 
20 20 20 20 20 
DB DBIlB DBJTN DBIOR DBIlG 

131 4 1 8 1 11 1 C200 1-- T -1---1 
C29 
20 

DBIOR 

IT 

ACTUATOR· 
RECIRCULATION DOOR 

COIITROL.A/C. 
HEATER C1 

C34 
20 

DBIlB 

I 
• 

C34 
20 

DBIlS 

ACTUATOR· 
lODE 
DOOR 1 

• 

ACTUATOR· 
lODE DOOR 1 

(PAIIEL TO FLOOR) 

16 13 

C32 
20 

DBJTN 

21 
~AcruAr.R. 

RECIRC U LA, 10111 
M DOOR 

C34 
20 

DBlLB 

I 
• 

ACTUATOR· 
lODE DOOR2 

(DEfROST TO FLOOR) 

0200 

For a complete wiring diagram Refer to Section 8W. 

CSOI C61 
20 20 
DB DSA.G 

21 
M BLEIID 

~AcruAT.I. 
DOOR 

2 

~AcrUATOR. 
lODE 

M DOOR 2 

1T 
C34 
26 

DBlLB 

I 
• 

C34 
20 

DBILB 

I 
eS226 

ACTUATOR· 
BLEND DOOR 

C200 

24 - 75 

13 
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Theory of Operation 
The AlC Heater Control drives the Recirculation Door Actuator via the (C32) Recirculation Door Driver circuit and 
the (C34) Common Door Driver circuit. AU of the door actuators share the (C34) Common Door Driver circuit. Inside 
the AlC Heater Control. each door actuator has its own unique driver, but aU share a single common door driver 
circuit. Due to the shared circuitry similar DTCs can set at the same time for multiple actuators depending upon the 
type of short, its location, and the direction the actuator is moving when the short is present. 

• When Monitored: 
When the Actuator DTC Detection Test is executed . 

• Set Condition: 
If the (C32) Recirculation Door Driver circuit is shorted to voltage. 

Possible Causes 

(C32) RECIRCULATION DOOR DRIVER CIRCUIT SHORTED TO VOLTAGE 

AlC HEATER CONTROL 

Diagnostic Test 

1. CHECK (C32) RECIRCULATION DOOR DRIVER CIRCUIT FOR A SHORT TO VOLTAGE 

Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 
Measure the voltage of the (C32) Recirculation Door Driver circuit. 

Is the voltage above 0.2 volts? 

Yes »Repair the (C32) Recirculation Door Driver circuit for a short 
to voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 2 

2 . RUN THE ACTUATOR DlC DETECTION TEST 

Turn the ignition off. 
Reconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 

9 

8 

16 

81615957 

With the scan tool in HVAC, select System Tests and then select Actuator DTC Detection. When the test is com
plete, select View DTCs. 

Does the scan tool only display: 8105A-RECIRCULATION DOOR CONTROL CIRCUIT HIGH? 

Ves »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 • ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No, Other DTC(s) Displayed 



DR -------------- HVAC -- ELECTRICAL DIAGNOSTICS 24 - 77 

Diagnose and repair the other DTC(s). If multiple DTCs are present, beginning with the common circuit, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No, And No Other DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter· 
mittent short. Repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 • ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B105B-RECIRCULATION DOOR CONTROL CIRCUIT OPEN (DUAL-ZONE) 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The AlC Heater Control drives the Recirculation Door Actuator via the (C32) Recirculation Door Driver circuit and 
the (C34) Common Door Driver circuit. All of the door actuators share the (C34) Common Door Driver. Inside the 
AlC Heater Control, each door actuator has its own unique driver, but all share a single common door driver circuit. 
Due to the shared circuitry similar DTCs can set at the same time for multiple actuators depending upon the location 
of the open circuit and the direction the actuator is moving when the open is present. 

• When Monitored: 
During actuator calibration . 

• Set Condition: 
If Recirculation Door Actuator's electrical circuit is open. This DTC has a maturing time of 5 seconds and a 
de-maturing time of 10 seconds. If the DTC's status changes from active to stored it will stay in memory for 
100 ignition cycles. 

Possible Causes 

(C32) RECIRCULATION DOOR DRIVER CIRCUIT OPEN 

(C34) COMMON DOOR DRIVER CIRCUIT OPEN 

RECIRCULATION DOOR ACTUATOR 

AlC HEATER CONTROL 

NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test for stored DTC test procedures. 

Diagnostic Test 

1. CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE DTCs 

Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE DTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 2 

2. CHECK RECIRCULATION DOOR ACTUATOR CIRCUIT RESISTANCE 

Turn the ignition off. 
D;sconnect the AlC Heater Control C1 harness connector. 
Measure the resistance between the (C32) Recirculation Door Driver 
circuit and the (C34) Common Door Driver circuit in the AlC Heater 
Control C 1 harness connector. 

Is the resistance above 70 ohms? 

Yes »Go To 3 

No » Replace the AlC Heater Control in accordance with the Ser
vice Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

8 

9 18 

11 HEATERC1 13 

816159fa 
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3. CHECK (C32) RECIRCULATION DOOR DRIVER CIRCUIT FOR AN OPEN 

Disconnect the Recirculation Door Actuator harness connector. 
Measure the resistance of the (C32) Recirculation Door Driver circuit 
between the AlC Heater Control C1 harness connector and the Recir-
culation Door Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the (C32) Recirculation Door Driver circuit for an 
open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
. ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

4. CHECK (C34) COMMON DOOR DRIVER CIRCUIT FOR AN OPEN 

Measure the resistance of the (C34) Common Door Driver circuit 
between the AlC Heater Control C1 harness connector and the Recir
culation Door Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Recirculation Door Actuator in accordance with 
the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRfCAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Repair the (C34) Common Door Driver circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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81058-RECIRCULATION DOOR CONTROL CIRCUIT OPEN (SINGLE-ZONE) 
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Theory of Operation 
The AlC Heater Control drives the Recirculation Door Actuator via the (C32) Recirculation Door Driver circuit and 
the (C34) Common Door Driver circuit. All of the door actuators share the (C34) Common Door Driver. Inside the 
AlC Heater Control, each door actuator has its own unique driver, but all share a single common door driver circuit. 
Due to the shared circuitry similar DTCs can set at the same time for multiple actuators depending upon the location 
of the open circuit and the direction the actuator is moving when the open is present. 

• When Monitored: 
During actuator calibration . 

• Set Condition: 
If Recirculation Door Actuator's electrical circuit is open. This DTC has a maturing time of 5 seconds and a 
de-maturing time of 10 seconds. If the DTC's status changes from active to stored it will stay in memory for 
100 ignition cycles. 

Possible Causes 

(C32) RECIRCULATION DOOR DRIVER CIRCUIT OPEN 

(C34) COMMON DOOR DRIVER CIRCUIT OPEN 

RECIRCULATION DOOR ACTUATOR 

AlC HEATER CONTROL 

NOTE: This OTC must be active for the results of this test to be valid. Do not perform this test if this OTC 
is stored. Refer to HVAC System Test for stored OTC test procedures. 

Diagnostic Test 

1. CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE orcs 

Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE OTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 2 

2. CHECK RECIRCULATION DOOR ACTUATOR CIRCUIT RESISTANCE 

Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Measure the resistance between the (C32) Recirculation Door Driver 
circuit and the (C34) Common Door Driver circuit in the AlC Heater 
Control C1 harness connector. 

Is the resistance above 70 ohms? 

Yes »Go To 3 

No »Replace the AlC Heater Control in accordance with the Ser-
vice Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). \I 

816159fa 
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3. CHECK (C32) RECIRCULATION DOOR DRIVER CIRCUIT FOR AN OPEN 

Disconnect the Recirculation Door Actuator harness connector. 
Measure the resistance of the (C32) Recirculation Door Driver circuit 
between the AlC Heater Control C1 harness connector and the Recir-
culation Door Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the (C32) Recirculation Door Driver circuit for an 
open. 
Perform BODY VERI FICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

4. CHECK (C34) COMMON DOOR DRIVER CIRCUIT FOR AN OPEN 

Measure the resistance of the (C34) Common Door Driver circuit 
between the AlC Heater Control C1 harness connector and the Recir
culation Door Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Recirculation Door Actuator in accordance with 

No 

the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Repair the (C34) Common Door Driver circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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B105C-RECIRCULATION DOOR TRAVEL RANGE TOO SMALL 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The AlC Heater Control calibrates each actuator individually. Automatic calibration occurs upon power up after 
installing a new AlC Heater Control. Manual calibration occurs by sending a command with the scan tool. The pur
pose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate the 
actuator, the AlC Heater Control first moves the door to an end stop, and then counts the number of pulses it takes 
to move the door to its other stop. An expected range of span is stored in the control's memory. If the measured 
calibration value is less than the expected range for this actuator, this DTC wilt set. Note that the control clears all 
stored calibration faults at the beginning of the calibration procedure . 

• When Monitored: 
During actuator calibration. 

• Set Condition: 
If the total span of the Recirculation Door is less than the low range limit. 

Possible Causes 

DOOR DRIVER ELECTRICAL CIRCUIT(S) 

RECIRCULATION DOOR SEIZED, BINDING, OBSTRUCTED 

RECIRCULATION DOOR ACTUATOR 

AlC HEATER CONTROL 

Diagnostic Test 

1. CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE DTCs 

Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE DTCs? 

Ves »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 2 

2. CHECK FOR ACTIVE CONTROL CIRCUIT OPEN DTCs 

With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT OPEN DTCs? 

Ves »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 3 

3. RUN THE ACTUATOR DTC DETECTION TEST 

With the scan tool in HVAC, select System Tests and then select Actuator DTC Detection. When the test is com
plete, select View DTCs. 

Does the scan tool display any DTCs? 

Yes, Dual-Zone System 
Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the passenger blend door. 
diagnose and repair aU short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

Ves, Single-Zone System 
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» Diagnose and repair the DTC(s). If multiple DTCs are p resent I beginning with the common circuit, diag

nose and repair all short high DTCs first and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No »Go To 4 

4. INSPECT ACTUATOR & HOUSING ASSEMBLY FOR A CONDITION CAUSING THE DOOR TO SEIZE OR 
BIND 

Turn the ignition off. 
Inspect the actuator and the housing assembly for a condition causing the door to seize or bind. 

Are there any physical or mechanical problems with the door, housing, or actuator? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Go To 5 

5. CHECK RECIRCULATION DOOR TRAVEL 

Remove the Recirculation Door Actuator from the AlC Heater Housing Assembly. 
By hand, attempt to rotate the door in both directions. The door should operate smoothly in both directions over 
approximately 95 degrees of travel. ' 

Does the door operate smoothly in both directions over approximately 95 degrees of travel? 

Yes »Replace the Recirculation Door Actuator in accordance with the Service Information. Then, Go To 6 

No »Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

6. RUN ACTUATOR CALIBRATION TEST 

Turn the ignition on. 
With the scan tool, select System Tests and then select Actuator Calibration Test. When the test is complete, select 
View DTCs. 

Does the scan tool display: B105C-RECIRCULATION DOOR TRAVEL RANGE TOO SMALL? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B105D-RECIRCULATION DOOR TRAVEL RANGE TOO LARGE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The NC Heater Control calibrates each actuator individually. Automatic calibration occurs upon power up after 
installing a new NC Heater Control. Manual calibration occurs by sending a command with the scan tool. The pur
pose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate the 
actuator, the NC Heater Control first moves the door to an end stop, and then counts the number of pulses it takes 
to move the door to its other stop. An expected range of span is stored in the control's memory. If the measured 
calibration value exceeds the expected range for this actuator, this DTC will set. Note that the control clears all 
stored calibration faults at the beginning of the calibration procedure . 

• When Monitored: 
During actuator calibration . 

• Set Condition: 
If the total span of the Recirculation Door exceeds the high range limit. 

Possible Causes 

DOOR DRIVER ELECTRICAL CIRCUIT(S) 

RECIRCULATION DOOR OR NC HEATER HOUSING COMPONENTS WARPED, WORN, DAMAGED, MISSING, 
BROKEN 

RECIRCULATION DOOR ACTUATOR 

NC HEATER CONTROL 

Diagnostic Test 

1 . CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE DTCs 

Turn the ignition on. 

With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE DTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 2 

2 . CHECK FOR ACTIVE CONTROL CIRCUIT OPEN DTCs 

With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT OPEN DTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 3 
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3. RUN THE ACTUATOR DTC DETECTION TEST 

With the scan tool in HVAC, select System Tests and then select Actuator DTC Detection. When the test is com
plete, select View DTCs. 

Does the scan tool display any DTCs? 

Yes, Dual-Zone System 
Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the passenger blend door, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

Yes, Single-Zone System 
Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the common circuit, diag
nose and repair all short high DTCs first and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No »Go To 4 

4. CHECK FOR A BROKEN RECIRCULATION DOOR ACTUATOR 

Turn the ignition off. 
Remove the Recirculation Door Actuator from the AlC Heater Housing Assembly. 
By hand, attempt to rotate the actuator in both directions. 

Does the actuator turn in either direction? 

Yes »Replace the Recirculation Door Actuator in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Go To 5 

5. CHECK RECIRCULATION DOOR & AlC HEATER HOUSING FOR WARPED, WORN, DAMAGED, MISSING, 
& BROKEN COMPONENTS 

Inspect for a damaged or broken AlC Heater Housing Assembly, a warped, worn, or broken door, and missing door 
seals. Rotate the door from stop to stop. The door should rotate approximately 95 degrees. 

Are there any physical or mechanical problems with the door or housing? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Replace the Recirculation Door Actuator in accordance with the Service Information. Then, Go To 6. 

6. RUN ACTUATOR CALIBRATION TEST 

Turn the ignition on. 
With the scan tool, select System Tests and then select Actuator Calibration Test. When the test is complete, select 
View DTCs. 

Does the scan tool display: B105D-RECIRCULATION DOOR TRAVEL RANGE TOO LARGE? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The AlC Heater Control drives the Driver Blend Door Actuator via the (C61) Blend Door Driver circuit and the (C34) 
Common Door Driver circuit. The AlC Heater Control drives the Passenger Blend Door Actuator via the (C33) Pas
senger Blend Door Driver circuit and the (C34) Common Door Driver circuit. The AlC Heater Control drives the 
Mode Door 1 (Panel to Floor) Actuator via the (C29) Mode Door 1 Driver circuit and the (C34) Common Door Driver 
circuit. The AlC Heater Control drives the Mode Door 2 (Defrost to Floor) Actuator via the (C801) Mode Door 2 
Driver circuit and the (C34) Common Door Driver cfrcuit. The AlC Heater Control drives the Recirculation Door 
Actuator via the (C32) Recirculation Door Driver circuit and the (C34) Common Door Driver circuit. All of the door 
actuators share the (C34) Common Door Driver circuit. Inside the AlC Heater Control, each door actuator has its 
own unique driver, but all share a single common door driver circuit. Due to the shared circuitry similar DTCs can 
set at the same time for multiple actuators depending upon the type of short, its location, and the direction the 
actuator is moving when the short is present. 

• When Monitored: 
When the Actuator DTC Detection Test is executed . 

• Set Condition: 
If the (C34) Common Door Driver circuit is shorted to ground. 

Possible Causes 

(C34) COMMON DOOR DRIVER CIRCUIT SHORTED TO GROUND 

(C34) COMMON DOOR DRIVER CIRCUIT SHORTED TO OTHER DOOR DRIVER CIRCUIT(S) 

DRIVER BLEND DOOR ACTUATOR 

PASSENGER BLEND DOOR ACTUATOR 

MODE DOOR 1 (PANEL TO FLOOR) ACTUATOR 

MODE DOOR 2 (DEFROST TO FLOOR) ACTUATOR 

RECIRCULATION DOOR ACTUATOR 

AlC HEATER CONTROL 

Diagnostic Test 

1 . CHECK (C34) COMMON DOOR DRIVER CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off. 

Disconnect the AlC Heater Control C1 harness connector. 
Measure the resistance of the (C34) Common Door Driver circuit 
between ground and the AlC Heater Control C1 harness connector. 

Is the resistance below 10k ohms? 

Yes »Repair the (C34) Common Door Driver circuit for a short to 
ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 2 
9 

8 

81618086 
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2. CHECK DRIVER BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (C61) Blend Door Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 30 ohms? 

Yes »Go To 3 

No »Go To 4 

9 

3. CHECK (C61) BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO (C34) COMMON DOOR DRIVER 
CIRCUIT 

Disconnect the Driver Blend Door Actuator harness connector. 
Measure the resistance between the (C61) Blend Door Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 10k ohms? 

Yes »Repair the (C61) Blend Door Driver Circuit for a short to the 

No 

(C34) Common Door Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Replace the Driver Blend Door Actuator in accordance with 
the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

9 
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s 
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4. CHECK PASSENGER BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (C33) Passenger Blend Door 
Driver circuit and the (C34) Common Door Driver circuit in the AlC 
Heater Control C1 harness connector. 

Is the resistance below 30 ohms? 

Yes »Go To 5 

No »Go To 6 

816190d3 

5. CHECK (C33) PASSENGER BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO (C34) COMMON DOOR 
DRIVER CIRCUIT 

Disconnect the Passenger Blend Door Actuator harness connector. 
Measure the resistance between the (C33) Passenger Blend Door 
Driver circuit and the (C34) Common Door Driver circuit in the AlC 
Heater Control C1 harness connector. 

Is the resistance below 10k ohms? 

Ves »Repair the (C33) Passenger Blend Door Driver Circuit for a 

No 

short to the (C34) Common Door Driver circuit. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Replace the Passenger Blend Door Actuator in accordance 
with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

8 

9 

816190d3 
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6. CHECK MODE DOOR 2 (DEFROST TO FLOOR) ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (C801) Mode Door 2 Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 30 ohms? 

Yes »Go To 7 

No »Go To 8 

9 

81615edO 

7. CHECK (C801) MODE DOOR 2 DRIVER CIRCUIT FOR A SHORT TO (C34) COMMON DOOR DRIVER 
CIRCUIT 

Disconnect the Mode Door 2 (Defrost to Floor) Actuator harness con
nector. 
Measure the resistance between the (C801) Mode Door 2 Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 10k ohms? 

Yes »Repair the (C801) Mode Door 2 Driver Circuit for a short to 

No 

the (C34) Common Door Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Replace the Mode Door 2 (Defrost to Floor) Actuator in 
accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

8 

9 16 

81615edO 
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8. CHECK MODE DOOR 1 (PANEL TO FLOOR) ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (C29) Mode Door 1 Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 30 ohms? 

Yes »Go To 9 

No »Go To 10 

9 

8 

16 

B1616be5 

9. CHECK (C29) MODE DOOR 1 DRIVER CIRCUIT FOR A SHORT-TO (C34) COMMON DOOR DRIVER 
CIRCUIT 

Disconnect the Mode Door 1 (Panel to Floor) Actuator harness connec
tor. 
Measure the resistance between the (C29) Mode Door 1 Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
hamess connector. 

Is the resistance below 10k ohms? 

Yes »Repair the (C29) Mode Door 1 Driver Circuit for a short to 

No 

the (C34) Common Door Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Replace the Mode Door 1 (Panel to Floor) Actuator in 
accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

8 

9 16 

81616be5 
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10. CHECK RECIRCULATION DOOR ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (C32) Recirculation Door Driver 
circuit and the (C34) Common Door Driver circuit in the AlC Heater 
Control C1 harness connector. 

Is the resistance below 30 ohms? 

Yes »Go To 11 

No »Go To 12 

9 

816159fa 

11 . CHECK (C32) RECIRCULATION DOOR DRIVER CIRCUIT FOR A SHORT TO (C34) COMMON DOOR 
DRIVER CIRCUIT 

Disconnect the Recirculation Door Actuator harness connector. 
Measure the resistance between the (C32) Recirculation Door Driver 
circuit and the (C34) Common Door Driver circuit in the AlC Heater 
Control C1 harness connector. 

Is the resistance below 10k ohms? 

Yes »Repair the (C32) Recirculation Door Driver circuit for a short 

No 

to the (C34) Common Door Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
a ELECTRICAL/ELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Replace the Recirculation Door Actuator in accordance with 
the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAL/ELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

8 

9 

816159fa 
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12. RUN THE ACTUATOR DTC DETECTION TEST 

Reconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 
With the scan tool in HVAC, select System Tests and then select Actuator DTC Detection. When the test is com
plete, select View DTCs. 

Does the scan tool only display: B105F-CLIMATE ·CONTROL MOTOR(S) COMMON 1 CONTROL CIRCUIT 
LOW? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No, Other DTC(s) Displayed 
Diagnose and repair the other DTC(s). If multiple DTCs are present, beginning with the passenger blend 
door, diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Con
tents in this Section for a complete list of HVAC related symptoms. 

No, And No DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter
mittent short. Repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B105F-CLIMATE CONTROL MOTOR(S) COMMON 1 CONTROL CIRCUIT LOW 
(SINGLE-ZONE) 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The AlC Heater Control drives the Blend Door Actuator via the (C61) Blend Door Driver circuit and the (C34) Com
mon Door Driver circuit. The AlC Heater Control drives the Mode Door 1 (Panel to Floor) Actuator via the (C29) 
Mode Door 1 Driver circuit and the (C34) Common Door Driver circuit. The AlC Heater Control drives the Mode 
Door 2 (Defrost to Floor) Actuator via the (C801) Mode Door 2 Driver circuit and the (C34) Common Door Driver 
circuit. The AlC Heater Control drives the Recirculation Door Actuator via the (C32) Recirculation Door Driver circuit 
and the (C34) Common Door Driver circuit. All of the door actuators share the (C34) Common Door Driver circuit. 
Inside the AlC Heater Control, each door actuator has its own unique driver, but all share a single common door 
driver circuit. Due to the shared circuitry similar DTCs can set at the same time for multiple actuators depending 
upon the type of short, its location, and the direction the actuator is moving when the short is present. 

• When Monitored: 
When the Actuator DTC Detection Test is executed . 

• Set Condition: 
If the (C34) Common Door Driver circuit is shorted to ground. 

Possible Causes 

(C34) COMMON DOOR DRIVER CIRCUIT SHORTED TO GROUND 

(C34) COMMON DOOR DRIVER CIRCUIT SHORTED TO OTHER DOOR DRIVER CIRCUIT(S) 

BLEND DOOR ACTUATOR 

MODE DOOR 1 (PANEL TO FLOOR) ACTUATOR 

MODE DOOR 2 (DEFROST TO FLOOR) ACTUATOR 

RECIRCULATION DOOR ACTUATOR 

AlC HEATER CONTROL 

Diagnostic Test 

1. CHECK (C34) COMMON DOOR DRIVER CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Measure the resistance of the (C34) Common Door Driver circuit 
between ground and the AlC Heater Control C1 harness connector. 

Is the resistance below 10k ohms? 

Ves »Repair the (C34) Common Door Driver circuit for a short to 
ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 2 
9 

-&lID 
:~I 
1 0 

o 

8 

16 

81618086 
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2. CHECK BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (C61) Blend Door Driver circuit 
and the (C34) Common Door Driver circuit in the Ale Heater Control C1 
harness connector. 

Is the resistance below 30 ohms? 

Yes »Go To 3 

No »Go To 4 

9 

3. CHECK (C61) BLEND DOOR DRIVER CIRCUIT FOR A SHORT TO (C34) COMMON DOOR DRIVER 
CIRCUIT 

Disconnect the Blend Door Actuator harness connector. 
Measure the resistance between the (C61) Blend Door Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 10k ohms? 

Yes »Repair the (C61) Blend Door Driver Circuit for a short to the 

No 

(C34) Common Door Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Replace the Blend Door Actuator in accordance with the 
Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

9 

e 

16 

81615445 

e 

81615445 
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4. CHECK MODE DOOR 2 (DEFROST TO FLOOR) ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (CB01) Mode Door 2 Driver circuit 
and the (C34) Common Door Driver circuit in the Ale Heater Control C1 
harness connector. 

Is the resistance below 30 ohms? 

Yes »Go To 5 

No »Go To 6 

a 

18 

81615edO 

5. CHECK (C801) MODE DOOR 2 DRIVER CIRCUIT FOR A SHORT TO (C34) COMMON DOOR DRIVER 
CIRCUIT 

Disconnect the Mode Door 2 (Defrost to Floor) Actuator harness con
nector. 
Measure the resistance between the (CB01) Mode Door 2 Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 10k ohms? 

Ves »Repair the (C801) Mode Door 2 Driver Circuit for a short to 

No 

the (C34) Common Door Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to B 
- ELECTRICAUELECTRONIC CONTROL MODULES • 
STANDARD PROCEDURE). 

» Replace the Mode Door 2 (Defrost to Floor) Actuator in 
accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

8 

9 18 

81615edO 
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6. CHECK MODE DOOR 1 '(PANEL TO:8.00R) ACTUATOR CIRGUJT RESISTANCE 

Measure the resistance between the (C29) Mode Door 1 Driver circuit· 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 30 ohms? 

Yes »Go To 7 

No »Go To 8 

9 

8 

81616be5 

7. CHECK (C29) MODE DOOR 1 DRIVER CIRCUIT FOR A SHOAT:·TO (C34) COMMON DOOR DRIVER 
CIRCUIT 

Disconnect the Mode Door 1 (Panel to Floor) Actuator harness connec
tor. 
Measure the resistance between the (C29) Mode Door 1 Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
hamess connector. 

Is the resistance below 10k ohms? 

Yes »Repair the (C29) Mode Door 1 Driver Circuit for a short to 

No 

the (C34) Common Door Driver circuit. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Replace the Mode Door 1 (Panel to Floor) Actuator in 
accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

9 

8 

16 

81616be5 
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8. CHECK RECIRCULATION DOOR ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (C32) Recirculation Door Driver 
circuit and the (C34) Common Door Driver circuit in the AlC Heater 
Control Cl harness connector. 

Is the resistance below 30 ohms? 

Yes »Go To 9 

No »Go To 10 

8 

-9 

B16159fa 

9. CHECK (C32) RECIRCULATION DOOR DRIVER CIRCUIT FOR A SHORT TO (C34) COMMON DOOR 
DRIVER CIRCUIT 

Disconnect the Recirculation Door Actuator harness connector. 
Measure the resistance between the (C32) Recirculation Door Driver 
circuit and the (C34) Common Door Driver circuit in the AlC Heater 
Control C1 harness connector. 

Is the resistance below 10k ohms? 

Yes »Repair the (C32) Recirculation Door Driver circuit for a short 

No 

to the (C34) Common Door Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Replace the Recirculation Door Actuator in accordance with 
the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

8 

9 18 

816159f8 
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10. RUN THE ACTUATOR DTC DETECTION TEST 

Reconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 
With the scan tool in HVAC, select System Tests and then select Actuator DTC Detection. When the test is com
plete, select View DTCs. 

Does the scan tool only display: B105F-CLIMATE CONTROL MOTOR(S) COMMON 1 CONTROL CIRCUIT 
LOW? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No, Other DTC(s) Displayed 
Diagnose and repair the other DTC(s). If multiple DTCs are present, beginning with the common circuit, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No, And No DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter
mittent short. Repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B1001-AlC SWITCH REQUEST INPUT CIRCUIT LOW (SINGLE-ZONE) 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The AlC mode switch input changes when the switch is pushed down. A stored DTC 81001 indicates that the AlC 
mode switch was stuck in a pushed position for more than two minutes, but has since returned to its normal state. 
An active DTC 81001 indicates that the AlC mode switch is stuck in a pushed position. An active DTC 81001 will 
also prevent proper AlC mode switch and status indicator function as evidenced by not being able to turn the AlC 
status indicator either on if off or off if on . 

• When Monitored: 
With the ignition on . 

• Set Condition: 
If the AlC mode switch stays in a pushed position for more than two minutes. This DTC has a maturing time 
of two minutes and a de·maturing time of two seconds. If the DTC's status changes from active to stored it will 
stay in memory for 100 ignition cycles. 

Possible Causes 

AlC HEATER CONTROL DAMAGED 

OBJECT HOLDING AlC MODE SWITCH IN A PUSHED POSITION 

SUBSTANCE CAUSING AlC MODE SWITCH TO GET STUCK IN A PUSHED POSITION 

AlC HEATER CONTROL 

Diagnostic Test 

1. INSPECT THE AlC HEATER CONTROL FOR DAMAGE 

Inspect the AlC Heater Control for damage. 

Is the AlC Heater Control damaged? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Go To 2 

2. INSPECT FOR OBJECT OR SUBSTANCE CAUSING THE AlC MODE SWITCH TO STAY OR STICK IN A 
PUSHED POSITION 

Inspect the AlC Heater Control for anything that would cause the AlC mode switch to stay or stick in a pushed 
position. 

Is anything present that would cause the Ale mode switch to stay or stick in a pushed position? 

Yes »Repai r as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Go To 3 
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3. CHECK FOR NORMAL AlC MODE SWITCH & STATUS INDICATOR FUNCTION 

Turn the ignition on. 
Turn the blower control on. 
Press the AlC mode switch on and off several times while observing the AlC status indicator. 

Does the AlC status indicator turn on and off with respect to the switch position? 

Yes »Go To 4 

No »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

4. VERIFY THAT DTC B1001-AlC SWITCH REQUEST INPUT CIRCUIT LOW IS STILL ACTIVE 

Turn the blower control off. 
With the scan tool, erase HVAC DTCs. 
Turn the ignition off, wait 10 seconds, and then turn the ignition on. Wait two minutes before proceeding. 
With the scan tool, read HVAC DTCs. 

Does the scan tool display active: B1001-A/C SWITCH REQUEST INPUT CIRCUIT LOW? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRfCAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B1016-REAR DEFROST SWITCH REQUEST INPUT CIRCUIT LOW (SINGLE-ZONE) 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The Rear Defrost mode switch input changes when the switch is pushed down. A stored DTC B1016 indicates that 
the Rear Defrost mode switch was stuck in a pushed position for more than two minutes, but has since returned to 
its normal state. An active DTC B1016 indicates that the Rear Defrost mode switch is stuck in a pushed position. An 
active DTC B1 016 will also prevent proper Rear Defrost mode switch and status indicator function as evidenced by 
not being able to turn the Rear Defrost status indicator either on if off or off if on . 

• When Monitored: 
With the ignition on . 

• Set Condition: 
If the Rear Defrost mode switch stays in a pushed position for more than two minutes. This DTC has a matur
ing time of two minutes and a de-maturing time of two seconds. If the DTC's status changes from active to 
stored it will stay in memory for 100 ignition cycles. 

Possible Causes 

AlC HEATER CONTROL DAMAGED 

OBJECT HOLDING REAR DEFROST MODE SWITCH IN A PUSHED POSITION 

SUBSTANCE CAUSING REAR DEFROST MODE SWITCH TO GET STUCK IN A PUSHED POSITION 

AlC HEATER CONTROL 

Diagnostic Test 

1. INSPECT THE Ale HEATER CONTROL FOR DAMAGE 

Inspect the AlC Heater Control for damage. 

Is the AlC Heater Control damaged? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Go To 2 

2. INSPECT FOR OBJECT OR SUBSTANCE CAUSING THE REAR DEFROST MODE SWITCH TO STAY OR 
STICK IN A PUSHED POSITION 

Inspect the AlC Heater Control for anything that would cause the Rear Defrost mode switch to stay or stick in a 
pushed position. 

Is anything present that would cause the Rear Defrost mode switch to stay or stick in a pushed posi
tion? 

Yes »Repair as necessary. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Go To 3 
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3. CHECK FOR NORMAL REAR DEFROST MODE SWITCH & STATUS INDICATOR FUNCTION 

Turn the ignition on. 
Press the Rear Defrost mode switch on and off several times while observing the status indicator. 

Does the Rear Defrost status indicator turn on and ott with respect to the switch position? 

Yes »Go To 4 

No »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

4. VERIFY THAT DTC B1016-REAR DEFROST SWITCH REQUEST INPUT CIRCUIT LOW IS STILL ACTIVE 

With the scan tool, erase HVAC DTCs. 
Turn the ignition off, wait 10 seconds, and then turn the ignition on. Wait two minutes before proceeding. 
With the scan tool, read HVAC DTCs. 

Does the scan tool display active: B1016-REAR DEFROST SWITCH REQUEST INPUT CIRCUIT LOW? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B1031-EVAPORATOR TEMPERATURE SENSOR CIRCUIT LOW 

16 13 

CONTROL.I/C. 
HElTER C1 

- - - - --- - -- -COIITROL-l/C, 
I I HEATER 
I EVAPORATOR I 

TEMPERATU RE 
I SENSOR SENSOR I 
l ~ROUND _____ ~N~ _ J 

1 ret 6 ret 
C121 C21 

20 20 
DBIOG DBIlG 

" t- -i C200 

el21 
20 

DBIDG 

,1 
SENSOR 
GROUND 

8EIIIOR· 
EVlPDRlTOR 

TEMPERATURE 

cnG 

C21 
20 

DBIlG 

J 
EVAPORATOR 

TEM PE RA TURE 
SENSOR 
SIGNAL 

IElIOR· 
EVAPORlTOR 
TEl PERlTURE 

For a complete wiring diagram Refer to Section 8W. 

C20G 

24 - 107 

13 



24 - 108 HVAC - ELECTRICAL DIAGNOSTICS -------------- DR 

• When Monitored: 
With the ignition on . 

• Set Condition: 
If the Evaporator Temperature Sensor input is out of range toward the low voltage threshold, (AID counts reach 
low threshold of 3). This DTC has a maturing time of 5 seconds and a de-maturing time of 10 seconds. If the 
DTC's status changes from active to stored it will stay in memory for 100 ignition cycles. 

Possible Causes 

(C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO GROUND 

(C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO (C121) SENSOR GROUND 
CIRCUIT 

EVAPORATOR TEMPERATURE SENSOR 

AlC HEATER CONTROL 

NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test for stored DTC test procedures. 

Diagnostic Test 

1. CHECK (C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT VOLTAGE WITH THE SENSOR 
DISCONNECTED 

Turn the ignition off. . 
Disconnect the Evaporator Temperature Sensor harness connector. 
Turn the ignition on. 
With the scan tool in Data Display, read the Evaporator Temperature 
Sensor voltage. 

Is the voltage 4.9 volts or greater? 

Yes »Replace the Evaporator Temperature Sensor in accordance 

No 

with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Go To 2 

2 

82NSOR. 

EVAPORATOR 

TEMPERATURE 

81381843 
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2. CHECK (C21) EVAPORATOR TEMPERATURE SENS6R SIGNAL 'CIRCUIT FOR A SHORT TC)GROUNO< 

Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Measure the resistance of the (C21) Evaporator Temperature Sensor 
Signal circuit between ground and the AlC Heater Control C1 harness 
connector. 

Is the resistance below 10k ohms? 

Yes »Repair the (C21) Evaporator Temperature Sensor Signal cir· 

No 

cuit for a short to ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICALJELECTRONIC' CONTROL MODULES -
STANDARD PROCEDURE). 

» Go To 3 9 

CONTROL-AIC· 

HEATERC1 

813e4b74 

3. CHECK (C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO (C121) 
SENSOR GROUND CIRCUIT 

Measure the resistance between the (C21) Evaporator Temperature 
Sensor Signal circuit and the (C121) Sensor Ground circuit in the AlC 
Heater Control C1 harness connector. 

Is the resistance below 10k ohms? 

Yes »Repair the (C21) Evaporator Temperature Sensor Signal cir-

No 

cuit for a short to the (C121) Sensor Ground circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICALJELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Replace the AlC Heater Control in accordance with the Ser
vice Information. 
Perform BODY VERI FICATION TEST - VER 1. (Refer to 8 
- ELECTRICALJELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

9 

CONTROL-AIC

HEATERC1 

81614d10 
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B1032-EVAPORATOR TEMPERATURE SENSOR CIRCUIT HIGH 

COITROL.A/C. 
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For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on . 

• Set Condition: 
If the Evaporator Temperature Sensor input is out of range toward the high voltage threshold, (AID counts 
reach high threshold of 253). This DTC has a maturing time of 5 seconds and a de-maturing time of 10 sec
onds. If the DTC's status changes from active to stored it will stay in memory for 100 ignition cycles. 

Possible Causes 

(C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT SHORTED TO VOLTAGE 

(C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT OPEN 

(C121) SENSOR GROUND CIRCUIT OPEN 

EVAPORATOR TEMPERATURE SENSOR 

AlC HEATER CONTROL 

NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test for stored DTC test procedures. 

Diagnostic Test 

1. CHECK (C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT FOR A SHORT TO VOLTAGE 

Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 
Measure the voltage of the (C21) Evaporator Temperature Sensor Sig
nal circuit. 

Is the voltage above 0.2 volts? 

Yes »Repair the (C21) Evaporator Temperature Sensor Signal cir-

No 

cuit for a short to voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Go To 2 
9 

813&4826 
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2. CHECK (C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT & (C121) SENSOR GROUND 
CIRCUIT FUNCTION 

Turn the ignition off. 
Reconnect the AlC Heater Control C1 harness connector. 
Disconnect the Evaporator Temperature Sensor harness connector. 
Connect a jumper wire between the (C21) Evaporator Temperature Sen
sor Signal circuit and the (C 121) Sensor Ground circuit in the Evapora
tor Temperature Sensor harness connector. 
Turn the ignition on. 
With the scan tool in Data Display, read the Evaporator Temperature 
Sensor voltage. 

Is the voltage below 0.10 volts? 

Yes »Replace the Evaporator Temperature Sensor in accordance 
with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 3 

SENSOR

EVAPORATOR 

TEMPERATURE 

3. CHECK (C21) EVAPORATOR TEMPERATURE SENSOR SIGNAL CIRCUIT FOR AN OPEN 

Turn the ignition off. 
Remove the jumper wire from the Evaporator Temperature Sensor har
ness connector. 
Disconnect the AlC Heater Control C1 harness connector. 
Measure the resistance of the (C21) Evaporator Temperature Sensor 
Signal circuit between the Evaporator Temperature Sensor harness con
nector and the AlC Heater Control C1 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the (C21) Evaporator Temperature Sensor Signal cir-
cuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

[OJ 
;@, 
2 

9 

SENSOR· 

EVAPORATOR 

TEMPERATURE 

CONTROL·AlC· 

HEATERC1 

~ID 
2~~ , 2 

o 

813e185d 

813e4a2a 
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4. CHECK (C121) SENSOR GROUND CIRCUIT FOR AN OPEN 

Measure the resistance of the (C121) Sensor Ground circuit between 
the Evaporator Temperature Sensor harness connector and the AlC 
Heater Control C1 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the AlC Heater Control in accordance with the Ser-

No 

vice Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Repair the (C121) Sensor Ground circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

9 
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CONTROL-NC. 
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B1040-PANEL MODE DOOR 1 CONTROL CIRCUIT/PERFORMANCE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The AlC Heater Control monitors the door driver circuits during actuator operation for shorts to ground, shorts to 
battery, and shorts to other door driver circuits. If detected, the AlC Heater Control reports these types of faults as 
Control Circuit/Performance DTCs. It is important to note that Control Circuit/Performance DTCs do not indicate 
where or what type of short is present and that additional system testing is necessary to provide more details about 
the reported fault. 

• When Monitored: 
When actuator movement is requested . 

• Set Condition: 
If the AlC Heater Control detects an excessive current draw on any of the door driver circuits while attempting 
to drive this actuator. This DTC has a maturing time of 5 seconds and a de-maturing time of 10 seconds. If the 
DTC's status changes from active to stored it will stay in memory for 100 ignition cycles. 

Possible Causes 

DOOR DRIVER CIRCUIT(S) SHORTED 

NOTE: The DTC must be active for the results of this test to be valid. Do not perform this test if the DTC is 
stored. Refer to HVAC System Test for stored DTC test procedures. 

Diagnostic Test 

1. RUN THE ACTUATOR DTC DETECTION TEST 

Turn the ignition on. 
With the scan tool in HVAC, erase DTCs. 
With the scan tool, select System Tests and then select Actuator DTC Detection. When the test is complete, select 
View DTCs. 

Repair, Dual-Zone System 
Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the passenger blend door, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

Repair, Single-Zone System 
Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the common circuit, diag
nose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in this 
Section for a complete list of HVAC related symptoms. 
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B1041-PANEL MODE DOOR 1 CONTROL CIRCUIT LOW (DUAL-ZONE) 
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Theory of Operation 
The AlC Heater Control drives the Mode Door 1 (Panel to Floor) Actuator via the (C29) Mode Door 1 Driver circuit 
and the (C34) Common Door Driver circuit. All of the door actuators share the (C34) Common Door Driver circuit. 
Inside the AlC Heater Control, each door actuator has its own unique driver, but all share a single common door 
driver circuit. Due to the shared circuitry similar DTCs can set at the same time for multiple actuators depending 
upon the type of short, its location, and the direction the actuator is moving when the short is present. 

• When Monitored: 
When the Actuator DTC Detection Test is executed . 

• Set Condition: 
If the (C29) Mode Door 1 Driver circuit is shorted to ground. 

Possible Causes 

(C29) MODE DOOR 1 DRIVER CIRCUIT SHORTED TO GROUND 

(C29) MODE DOOR 1 DRIVER CIRCUIT SHORTED TO OTHER DOOR DRIVER CIRCUIT(S) 

MODE DOOR 1 (PANEL TO FLOOR) ACTUATOR 

AlC HEATER CONTROL 

Diagnostic Test 

1. CHECK (C29) MODE DOOR 1 DRIVER CIRCUIT FOR A SHORT TO GROUND 

NOTE: If present, diagnose and repair DTC B10AB Right Blend 
Door Control Circuit High or B10AA Right Blend Door Control Cir
cuit Low before proceeding. 
Turn the ignition off. 
Disconnect the AlC Heater Control Cl harness connector. 
Measure the resistance of the (C29) Mode Door 1 Driver circuit 
between ground and the AlC Heater Control C1 harness connector. 

Is the resistance below 10k ohms? 

Yes »Repair the (C29) Mode Door 1 Driver circuit for a short to 
ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 2 

I} 

8 

18 

81616bd6 
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2. CHECK (C29) MODE DOOR 1 DRIVER CIRCUIT FOR A SHORT TO OTHER DOOR DRIVER CIRCUITS 

Measure the resistance between the (C29) Mode Door 1 Driver circuit 
and the (C61) Blend Door Driver circuit, the (C801) Mode Door 2 Driver 
circuit, the (C32) Recirculation Door Driver circuit, and the (C33) Pas
senger Blend Door Driver circuit in the AlC Heater Control C1 harness 
connector. 

Is the resistance below 10k ohms between the (C29) Mode 
Door 1 Driver circuit and any of the other door driver circuits? 

Yes »Repair the circuit(s) with a resistance below 10k ohms for a 
short to the (C29) Mode Door 1 Driver circuit. 
Peliorm BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 3 

\jl\jl\jl\jl Ij]l]l] 
o;oD;il~JgJ~~JgJ~ 

·M~~ 
9 101112 HEAlERC1 14 
(-) (+)(-) (-) (-) 

3. CHECK MODE DOOR 1 (PANEL TO FLOOR) ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (C29) Mode Door 1 Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 30 ohms? 

Yes »Go To 4 

No »Go To 5 

9 

8 

16 
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16 
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4. CHECK (C29) MODE DOOR 1 DRIVER CIRCUIT FOR A SHORT TO (C34) COMMON DOOR DRIVER 
CIRCUIT 

Disconnect the Mode Door 1 (Panel to Floor) Actuator harness connec
tor. 
Measure the resistance between the (C29) Mode Door 1 Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 10k ohms? 

Yes »Repair the (C29) Mode Door 1 Driver circuit for a short to 
the (C34) Common Door Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Replace the Mode Door 1 (Panel to Floor) Actuator in 
accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

5. RUN THE ACTUATOR DTC DETECTION TEST 

Reconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 
With the scan tool, erase HVAC DTCs. 

9 

81616be5 

With the scan tool, select System Tests and then select Actuator DTC Detection. When the test is complete, select 
View DTCs. 

Does the scan tool only display: B1041-PANEL MODE DOOR 1 CONTROL CIRCUIT LOW? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No, Other DTC(s) Displayed 
Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the passenger blend door, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No, And No Other DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter
mittent short. Repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B1041-PANEL MODE DOOR 1 CONTROL CIRCUIT LOW (SINGLE .. ZONE) 

r- - - - -- - ----- - --- - - - - - - - - - ...... COflTROL .. 'C. 
, I HEATER 

I MODE COMMON RECIRCULATION MODE BLEND I 
I DOOR 1 ODOR DOOR DOOR 2 DOOR I 
__ _ _ _ ___ DRI\lER __ ~RI\lER _____ D~EL __ ~I~ _...J 

'~' 
ACTUATOR· 

10rCI 13YCI I1ye1 12yC1 gYCI 

e2Y Cl4 Cl2 ca01 C61 
20 20 20 26 2n 
DB DBJi.O DOITN DBIOR DOIlG 

,.1 ,1.1 .1" L2H I ,--1----1---1 
C29 
20 

DBIOR 

C34 
20 

DBIlB 

C32 
20 

DBITN 

21 

C801 
20 
DB 

C6t 
20 

DBIlG 

21 

[E ACTUATOR· 
RECIACULAIIOI 

M DOOR 
M BLEU [E ACTUATOR· 

DOOR 

1 

2 2 

[E ACTUATOR· 
.ODE 

U DOOR 1 [E ACTUATOR· 
.ODE 

M DOOR 2 

IT IT 
C34 C34 C34 C34 
2D 20 20 20 

DBlt8 DBILB DBItB DBilB 

I I I I e----e---e------e----e 122& 

'~l' ,m, 
ACTUATOR- ACTUATOR· 

RECIRCULATIOI DOOR 
10DEDOOR 1 lODE DOOII ACTUATOR· 

(pAlEL TO FLOOR. IUID DOOR 

COITIOL·A/C· 
HEATER CI 

(DEFROIT TO FLOOR) 

C200 

For a complete wiring diagram Refer to Section 8W. 

C200 

24 - 119 

11.' .... 



24 - 120 HVAC - ELECTRICAL DIAGNOSTICS -------------- DR 

Theory of Operation 
The AlC Heater Control drives the Mode Door 1 (Panel to Floor) Actuator via the (C29) Mode Door 1 Driver circuit 
and the (C34) Common Door Driver circuit. All of the door actuators share the (C34) Common Door Driver circuit. 
Inside the AlC Heater Control, each door actuator has its own unique driver, but aU share a single common door 
driver circuit. Due to the shared circuitry similar DTCs can set at the same time for multiple actuators depending 
upon the type of short, its location, and the direction the actuator is moving when the short is present. 

• When Monitored: 
When the Actuator DTC Detection Test is executed . 

• Set Condition: 
If the (C29) Mode Door 1 Driver circuit is shorted to ground. 

Possible Causes 

(C29) MODE DOOR 1 DRIVER CIRCUIT SHORTED TO GROUND 

(C29) MODE DOOR 1 DRIVER CIRCUIT SHORTED TO OTHER DOOR DRIVER CIRCUIT(S) 

MODE DOOR 1 (PANEL TO FLOOR) ACTUATOR 

AlC HEATER CONTROL 

Diagnostic Test 

1. CHECK (C29) MODE DOOR 1 DRIVER CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Measure the resistance of the (C29) Mode Door 1 Driver circuit 
between ground and the AlC Heater Control C1 harness connector. 

Is the resistance below 10k ohms? 

Yes »Repair the (C29) Mode Door 1 Driver circuit for a short to 
ground. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
~ ELECTRJCAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 2 
9 

8 

16 

81616bd6 
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2. CHECK (C29) MODE DOOR 1 DRIVER CIRCUIT FOR A SHORT TO OTHER DOOR DRIVER CIRCUITS 

Measure the resistance between the (C29) Mode Door 1 Driver circuit 
and the (C61) Blend Door Driver circuit, the (C801) Mode Door 2 Driver 
circuit, and the (C32) Recirculation Door Driver circuit in the AlC Heater 
Control C1 harness connector. 

Is the resistance below 10k ohms between the (C29) Mode 
Door 1 Driver circuit and any of the other door driver circuits? 

Yes »Repair the circuit(s) with a resistance below 10k ohms for a 
short to the (C29) Mode Door 1 Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 3 

3. CHECK MODE DOOR 1 (PANEL TO FLOOR) ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (C29) Mode Door 1 Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 30 ohms? 

Yes »Go To 4 

No »Go To 5 
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4. CHECK (C29) MODE DOOR 1 DRIVER CIRCUIT FOR A SHORT TO (C34) COMMON DOOR DRIVER 
CIRCUIT 

Disconnect the Mode Door 1 (Panel to Floor) Actuator harness connec
tor. 

Measure the resistance between the (C29) Mode Door 1 Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 10k ohms? 

Yes »Repair the (C29) Mode Door 1 Driver circuit for a short to 
the (C34) Common Door Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Replace the Mode Door 1 (Panel to Floor) Actuator in 
accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

9 

8 

81616be5 

5. RUN THE ACTUATOR DTC DETECTION TEST 

Reconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 
With the scan tool, erase HVAC DTCs. 
With the scan tool, select System Tests and then select Actuator DTC Detection. When the test is complete, select 
View DTCs. 

Does the scan tool only display: B1041-PANEL MODE DOOR 1 CONTROL CIRCUIT LOW? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No, Other DTC(s) Displayed 
Diagnose and repair the other DTC(s). If multiple DTCs are present, beginning with the common circuit, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No, And No Other DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter
mittent short. Repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B1042-PANEL MODE DOOR 1 CONTROL CIRCUIT HIGH (DUAL-ZONE) 
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Theory of Operation 
The AlC Heater Control drives the Mode Door 1 (Panel to Floor) Actuator via the (C29) Mode Door 1 Driver circuit 
and the (C34) Common Door Driver circuit. All of the door actuators share the (C34) Common Door Driver circuit. 
Inside the AlC Heater Control, each door actuator has its own unique driver, but all share a single common door 
driver circuit. Note that due to the shared circuitry similar DTCs can set at the same time for multiple actuators 
depending upon the type of short, its location, and the direction the actuator is moving when the short is present. 

• When Monitored: 
When the Actuator DTC Detection Test is executed . 

• Set Condition: 
If the (C29) Mode Door 1 Driver circuit is shorted to voltage. 

Possible Causes 

(C29) MODE DOOR 1 DRIVER CIRCUIT SHORTED TO VOLTAGE 

AlC HEATER CONTROL 

Diagnostic Test 

1. CHECK (C29) MODE DOOR 1 DRIVER CIRCUIT FOR A SHORT TO VOLTAGE 

NOTE: If present, diagnose and repair DTC B10AB Right Blend 
Door Control Circuit High or B10AA Right Blend Door Control Cir
cuit Low before proceeding. 
Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 
Measure the voltage of the (C29) Mode Door 1 Driver circuit. 

Is the voltage above 0.2 volts? 

Yes »Repair the (C29) Mode Door 1 Driver circuit for a short to 
voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 2 

2. RUN THE ACTUATOR DTC DETECTION TEST 

Turn the ignition off. 
Reconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 

8 

16 

81617068 

With the scan tool in HVAC, select System Tests and then setect Actuator DTC Detection. When the test is com
plete, select View DTCs. 

Does the scan tool only display: 81042-PANEL MODE DOOR 1 CONTROL CIRCUIT HIGH? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No, Other DTC(s) Displayed 
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Diagnose and repair the DTC(s). If multiple DTCs are 'present, beginning with the passenger blend doort 

diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No, And No Other DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter
mittent short. Repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B1042-PANEl MODE DOOR 1 CONTROL CIRCUIT HIGH (SINGLE-ZONE) 

r - - - - - - - - - - - - - - - - - - - - - - - - ...., COIITROL.A/C. 
I I HEATER 

I MODE COMMON RECIRCULA nON MODE BLEND I 
I DOOR 1 DOOR DOOR DOOR 2 DOOR I 
___ ~~ __ ~~~_~m _____ ~~ __ ~~_~ 

'~' 
ACTUATOR· 

10 I C1 13 1 C1 11 1 Ct 121 Ct g 1 C1 

C29 C34 C32 caOl C61 
20 20 20 20 20 
08 DOllS DBITN DBIOR DBIlG 

131 21 41 81 11 1 C200 r -r -1-- ~I --1 
C29 
20 

DBIOR 

2 

~
ACTUATOR' 
lODE 

M DOOR t 

lT 

C34 
2D 

D8/LB 

Cl2 
20 

DBITN 

21 

~
ACTUlTOR' 
RECIRCULA TIOI 

M DOOR 

C80l 
20 
DB 

2 

C61 
20 

DBILG 

21 

~
ACTUATOR' 
lLEND 

M DOOR 

~
ACTUATOR' 
lODE 

M DOOR 2 

IT 
C34 Cl~ C34 C34 
20 20 20 20 

DUB DBllB DBIlB D8/1.8 

I I I I 
e-----e ---e------e ----e S226 

,m, IS, 
ACTUATOR· ACTUATOR· 

RECIRCULATION DOOR 
lODE DOOR t lODE DOOR 2 ACTUATOR· 

IPAMEI. TO fLOOR, BLEND DOOR (DEfROST TO fLOOR) 

16 13 

C20D CONTROL.l/C. 
HEATER C1 CIOO 

For a complete wiring diagram Refer to Section 8W. 

HalSe .. 
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Theory of Operation 
The AlC Heater Control drives the Mode Door 1 (Panel to Floor) Actuator via the (C29) Mode Door 1 Driver circuit 
and the (C34) Common Door Driver circuit. All of the door actuators share the (C34) Common Door Driver circuit. 
Inside the AlC Heater Control, each door actuator has its own unique driver. but all share a single common door 
driver circuit. Note that due to the shared circuitry similar DTCs can set at the same time for multiple actuators 
depending upon the type of short, its location, and the direction the actuator is moving when the short is present. 

• When Monitored: 
When the Actuator DTC Detection Test is executed . 

• Set Condition: 
If the (C29) Mode Door 1 Driver circuit is shorted to voltage. 

Possible Causes 

(C29) MODE DOOR 1 DRIVER CIRCUIT SHORTED TO VOLTAGE 

Ale HEATER CONTROL 

Diagnostic Test 

1. CHECK MODE DOOR 1 DRIVER CIRCUIT FOR A SHORT TO VOLTAGE 

Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 
Measure the voltage of the (C29) Mode Door 1 Driver circuit. 

Is the voltage above 0.2 volts? 

Yes »Repair the (C29) Mode Door 1 Driver circuit for a short to 
voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 2 

2 . RUN THE ACTUATOR DTC DETECTION TEST 

Turn the ignition off. 
Reconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 

9 

8 

16 

81617066 

With the scan tool in HVAC, select System Tests and then select Actuator DTC Detection. When the test is com
plete, select View DTCs. 

Does the scan tool only display: B1042-PANEL MODE DOOR 1 CONTROL CIRCUIT HIGH? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No, Other DTC(s) Displayed 
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Diagnose and repair the other DTC(s}. If multiple DTCs are present, beginning with the common circuit, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No, And No Other DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter
mittent short. Repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B1043-PANEL MODE DOOR 1 CONTROL CIRCUIT OPEN (DUAL-ZONE) 

24 .. 129 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -'CONTAOL.l/C. 
I I HUTER 
I PASSENGER 

1 
BLEND MODE COMMON RECIRCULATION MODE BLEND 1 
DOOR DOOR I DOOR DOOR DOOR 2 DOOR 

l _DRIVE~ ____ ~IV~ ___ DRIVE~ __ DRIVER _____ ~V~ __ ~RIVER __ I 
141C1 10 l C1 13 YC1 l1 1e1 12 1C1 91C1 
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20 20 20 20 20 20 
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J ,,1 ,1.1 .1"l C ••• 1----1---1--1----1---1 
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21 
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20 
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20 
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21 
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DB 
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20 
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21 

~
ICTUATOR' 

M BLEIID 
DOOR· 
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M RECIRCULATlOII ~
ICTUATOR' 

DOOR ~
ICTUlTOR' 

M ILEND 
DOOR· 
DRIVER 

2 

~
ICTUATOR' 
IIODE 

M DOOR 1 

IT 

2 

~
ICTUATOR' 
IIODE 

M DOOR 2 

IT 
C34 Cl4 C34 C34 C34 
20 20 20 20 20 

DBItB OBitS DBILB DBILB DBIlS 

I I I I I 
• -------. -----. ----. -------. ----. S226 

'~' '~l' , mID, , ~l' 
ACTUllOR· 

ACTUATOR· ACTUllOR· ACTUATOR· 

RECIRCULATION DOOR 
IIODE DOOR 1 IIODE DOOR 2 BLEND DOOA· 

(PANEL TO FLOOR) (0 EFROST TO FLOOA, PASSEIIGER 
(DUAL.ZOIIEI 

16 13 

COIITAOL.A/C. 
HEATER C1 

C200 
C200 

For a complete wiring diagram Refer to Section 8W. 

ACTUATOR· 
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DRIVER 
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Theory of Operation 
The AlC Heater Control drives the Mode Door 1 (Panel to Floor) Actuator via the (C29) Mode Door 1 Driver circuit 
and the (C34) Common Door Driver circuit. All of the door actuators share the (C34) Common Door Driver circuit. 
Inside the AlC Heater Control, each door actuator has its own unique driver, but all share a single common door 
driver circuit. Note that due to the shared circuitry similar DTCs can set at the same time for multiple actuators 
depending upon the location of the open circuit and the direction the actuator is moving when the open is present. 

• When Monitored: 
During actuator calibration. 

• Set Condition: 
If the Mode Door 1 (Panel to Floor) Actuator's electrical circuit is open. This DTC has a maturing time of 5 
seconds and a de-maturing time of 10 seconds. If the DTC's status changes from active to stored it will stay 
in memory for 100 ignition cycles. 

Possible Causes 

(C29) MODE DOOR 1 DRIVER CIRCUIT OPEN 

(C34) COMMON DOOR DRIVER CIRCUIT OPEN 

MODE DOOR 1 (PANEL TO FLOOR) ACTUATOR 

AlC HEATER CONTROL 

NOTE: This OTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test for stored DTC test procedures. 

Diagnostic Test 

1. CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE DTCs 

Turn the ignition on. 
With the scan toot, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE DTCs? 

Yes »Diagnose and repair the DTC{s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 2 

2. CHECK MODE DOOR 1 (PANEL TO FLOOR) ACTUATOR CIRCUIT RESISTANCE 

Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Measure the resistance between the (C29) Mode Door 1 Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance above 70 ohms? 

Yes »Go To 3 

No » Replace the AlC Heater Control in accordance with the Ser
vice Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

[] 

9 

8 

18 

81616be5 
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3. CHECK (C29) MODE DOOR 1 DRIVER CIRCUIT FOR AN OPEN 

Disconnect the Mode Door 1 (Panel to Floor) Actuator harness connec
tor. 
Measure the resistance of the (C29) Mode Door 1 Driver circuit 
between the AlC Heater Control C1 harness connector and the Mode 
Door 1 (Panel to Floor) Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Go To 4 

No »Repair the (C29) Mode Door 1 Driver circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES • 
STANDARD PROCEDURE). 

4. CHECK (C34) COMMON DOOR DRIVER CIRCUIT FOR AN OPEN 

Measure the resistance of the (C34) Common Door Driver circuit 
between the AlC Heater Control C1 harness connector and the Mode 
Door 1 (Panel to Floor) Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Mode Door 1 (Panel to Floor) Actuator in 
accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Repair the (C34) Common Door Driver circuit for an open. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

MOD4!! DOOR 1 
(PANEL TO FLOOR) 

9 

813d568f 

(7)l ~ID 

~ ~aACK J~~ 
~R_' 

9 

MOD£DOOR1 

(PANEL TO FLOOR) 

81818667 
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B1043-PANEL MODE DOOR 1 CONTROL CIRCUIT OPEN (SINGLE-ZONE) 

r- - - - --- - - -- - - - - - ---- - - - - - ""'"'ICONTROL.A/C. 
I .. IHEA,el 

I MODE COMMON RECIRCULATION MODE BLEND I 
I DOOR t DOOR DOOR DOOR 2 DOOR I 
___ ~~ __ ~n~_~~ _____ ~~ __ ~m_~ 

'~' 

10) Cf 13, C1 11 l' C1 12 TC1 9) C1 

C 29 C34 C32 CBQl CSI 
20 20 20 20 20 
DB DBJl.B OBITN Oil/OR DB!G 

131 21 41 81 11 1 C200 r- -1--1 ---1- -1 
C29 
20 

DBIOR 

2 

[J 
ACTUATOR· 
lODE 

M DOOR I 

1T 

C34 
20 

DBIlS 

C32 
20 

DBITN 

21 

[J 
ACTUATOR· 
RECIRCULATIOII 

M DOOR 

ce01 
20 
DB 

2 

C61 
20 

DBIlG 

21 

[J ACTUATOR· 
BLEIID 

M DOOR 

[J 
ACTUATOR· 
lODE 

M DOOR 2 

1T 
Cl4 C34 C34 Cl4 
2D 20 20 20 

OBILB OBILB OBIlB DBILB 

I I I I 
e-----e---.------e----e 8221 

ACTUATOR· 
RECIROULATlol DOOR 

ACTUATOR· 
lODE DOOR .. 

(PAIIEL TO FLOORI 

ACTUATOR· 
lODE DOOR 2 

(DEFROST TO FLOOR, 

ACTUATOR· 
ILEIID DOOR 

16 13 

COI1ROL.A/C. 
HEATERCi 

C200 
C200 

For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The AlC Heater Control drives the Mode Door 1 (Panel to Floor) Actuator via the (C29) Mode Door 1 Driver circuit 
and the (C34) Common Door Driver circuit. AU of the door actuators share the (C34) Common Door Driver circuit. 
Inside the AlC Heater Control, each door actuator has its own unique driver, but all share a single common door 
driver circuit. Note that due to the shared circuitry similar DTCs can set at the same time for multiple actuators 
depending upon the location of the open circuit and the direction the actuator is moving when the open is present. 

• When Monitored: 
During actuator calibration. 

• Set Condition: 
If the Mode Door 1 (Panel to Floor) Actuator's electrical circuit is open. This DTC has a maturing time of 5 
seconds and a de-maturing time of 10 seconds. If the DTC's status changes from active to stored it will stay 
in memory for 100 ignition cycles. 

Possible Causes 

(C29) MODE DOOR 1 DRIVER CIRCUIT OPEN 

(C34) COMMON DOOR DRIVER CIRCUIT OPEN 

MODE DOOR 1 (PANEL TO FLOOR) ACTUATOR 

A1C HEATER CONTROL 

NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test for stored DTC test procedures. 

Diagnostic Test 

1. CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE DTCs 

the ignition on. 
With the scan tool, read active HVAC DTCs. 

Ooes the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE DTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 2 

2. CHECK MODE DOOR 1 (PANEL TO FLOOR) ACTUATOR CIRCUIT RESISTANCE 

Turn the ignition off. 

Disconnect the AlC Heater Control C1 harness connector. 
Measure the resistance between the (C29) Mode Door 1 Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance above 70 ohms? 

Yes »Go To 3 

No »Replace the A1C Heater Control in accordance with the Ser-
vice Information. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 9 

8 

16 

81816be5 
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3. CHECK (C29) MODE DOOR 1 DRIVER CIRCUIT FOR AN OPEN 

Disconnect the Mode Door 1 (Panel to Floor) Actuator harness connec
tor. 

Measure the resistance of the (C29) Mode Door 1 Driver circuit 
between the AlC Heater Control C1 harness connector and the Mode 
Door 1 (Panel to Floor) Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the (C29) Mode Door 1 Driver circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

4. CHECK (C34) COMMON DOOR DRIVER CIRCUIT FOR AN OPEN 

Measure the resistance of the (C34) Common Door Driver circuit 
between the AlC Heater Control C1 harness connector and the Mode 
Door 1 (Panel to Floor) Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Mode Door 1 (Panel to Floor) Actuator in 
accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Repair the (C34) Common Door Driver circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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B1044-PANEL MODE DOOR 1 TRAVEL RANGE TOO SMALL 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The AlC Heater Control calibrates each actuator individually. Automatic calibration occurs upon power up after 
installing a new AlC Heater Control. Manual calibration occurs by sending a command with the scan tool. The pur
pose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate the 
actuator, the AlC Heater Control first moves the door to an end stop, and then counts the number of pulses it takes 
to move the door to its other stop. An expected range of span is stored in the control's memory. If the measured 
calibration value is less than the expected range for this actuator, this DTC will set. Note that the control clears all 
stored calibration faults at the beginning of the calibration procedure . 

• When Monitored: 
During actuator calibration. 

• Set Condition: 
If the total span of the Mode 1 (Panel to Floor) Door is less than the low range limit. 

Possible Causes 

DOOR DRIVER ELECTRICAL CIRCUIT(S) 

MODE 1 (PANEL TO FLOOR) DOOR SEIZED, BINDING, OBSTRUCTED 

MODE DOOR 1 (PANEL TO FLOOR) ACTUATOR 

AlC HEATER CONTROL 

Diagnostic Test 

1. CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE DTCs 

Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE DTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 2 

2. CHECK FOR ACTIVE CONTROL CIRCUIT OPEN DTCs 

With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT OPEN DTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 3 

3. RUN THE ACTUATOR DTC DETECTION TEST 

With the scan tool in HVAC, select System Tests and then select Actuator DTC Detection. When the test is com
plete, select View DTCs. 

Does the scan tool display any DTCs? 

Yes, Dual-Zone System 
Diagnose and repair the DTC(s). If multiple DTCs are present. beginning with the passenger blend door, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete fist of HVAC related symptoms. 

Yes, Single .. Zone System 
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» Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the common circuit, diag
nose and repair all short high DTCs first and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No »Go To 4 

4. INSPECT ACTUATOR & HOUSING ASSEMBLY FOR A CONDITION CAUSING THE DOOR TO SEIZE OR 
BIND 

Turn the ignition off. 

Inspect the actuator, linkage, and housing assembly for a condition causing the door to seize or bind. 

Are there any physical or mechanical problems with the door, housing, linkage, or actuator? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONfC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Go To 5 

5. CHECK MODE 1 (PANEL TO FLOOR) DOOR TRAVEL 

Remove the Mode Door 1 (Panel to Floor) Actuator from the AlC Heater Housing Assembly. 
By hand, attempt to rotate the door in both directions. The door should operate smoothly in both directions over 
approximately 70 degrees of travel. 

Does the door operate smoothly in both directions over approximately 70 degrees of travel? 

Ves »Replace the Mode Door 1 (Panel to Floor) Actuator in accordance with the Service fnformation. Then, 
Go To 6. 

No »Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

6. RUN ACTUATOR CALIBRATION TEST 

Turn the ignition on. 
With the scan tool, select System Tests and then select Actuator Calibration Test. When the test is complete. select 
View DTCs. 

Does the scan tool display: B1044-PANEL MODE DOOR 1 TRAVEL RANGE TOO SMALL? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B1045-PANEL MODE DOOR 1 TRAVEL RANGE TOO LARGE 
For a complete wiring diagram Refer to Section 8W. 

-rheory of Operation 
The AlC Heater Control calibrates each actuator individually. Automatic calibration occurs upon power up after 
installing a new AlC Heater Control. Manual calibration occurs by sending a command with the scan tool. The pur
pose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate the 
actuator, the AlC Heater Control first moves the door to an end stop, and then counts the number of pulses it takes 
to move the door to its other stop. An expected range of span is stored in the control's memory. If the measured 
calibration value exceeds the expected range for this actuator, this DTC will set. Note that the control clears all 
stored calibration faults at the beginning of the calibration procedure . 

• When Monitored: 
During actuator calibration . 

• Set Condition: 
If the total span of the Mode 1 (Panel to Floor) Door exceeds the high range limit. 

Possible Causes 

DOOR DRIVER ELECTRICAL CIRCUIT(S) 

MODE 1 (PANEL TO FLOOR) DOOR OR AlC HEATER HOUSING COMPONENTS WARPED, WORN, 
DAMAGED, MISSING, BROKEN 

MODE DOOR 1 (PANEL TO FLOOR) ACTUATOR 

AlC HEATER CONTROL 

Diagnostic Test 

1. CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE DTCs 

Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE DTCs? 

Yes 

No 

» Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

» Go To 2 

2. CHECK FOR ACTIVE CONTROL CIRCUIT OPEN DTCs 

With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT OPEN DTCs? 

Yes 

No 

» Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms, 

» Go To 3 
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3. RUN THE ACTUATOR DTC DETECTION TEST 

With the scan tool in HVAC, select System Tests and then select Actuator DTC Detection. When the test is com
plete, select View DTCs. 

Does the scan tool display any DTCs? 

Ves, Dual-Zone System 
Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the passenger blend door, 
diagnose and repair aU short high DTCs and then all short Jaw DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

Yes, Single-Zone System 
Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the common circuit, diag
nose and repair all short high DTCs first and then alf short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No »Go To 4 

4. CHECK FOR A BROKEN MODE DOOR 1 (PANEL TO FLOOR) ACTUATOR 

Tu rn the ignition off. 

Remove the Mode Door 1 (Panel to Floor) Actuator from the AlC Heater Housing Assembly. 
By hand, attempt to rotate the actuator in both directions. 

Does the actuator turn in either direction? 

Yes »Replace the Mode Door 1 (Panel to Floor) Actuator in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Go To 5 

5. CHECK MODE 1 (PANEL TO FLOOR) DOOR " AlC HEATER HOUSING FOR WARPED, WORN 1 

DAMAGED, MISSING, " BROKEN COMPONENTS 

Inspect for excessively worn, disconnected, missing, or broken door linkage. Inspect for a damaged or broken AlC 
Heater Housing Assembly. Inspect for a warped or broken door, and missing door seals. Rotate the door from stop 
to stop. The door should rotate approximately 70 degrees. 

Are there any physical or mechanical problems with the door or housing? 

Ves »Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Replace the Mode Door 1 (Panel to Floor) Actuator in accordance with the Service Information. Then, 
Go To 6. 

6. RUN ACTUATOR CALIBRATION TEST 

Turn the ignition on. 
With the scan tool, select System Tests and then select Actuator Calibration Test. When the test is complete, select 
View DTCs. 

Does the scan tool display: B1045-PANEL MODE DOOR 1 TRAVEL RANGE TOO LARGE? 

Ves »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B1046-FLOORIDEFROST MODE DOOR CON-rROL CIRCUIT/PERFORMANCE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The AlC Heater Control monitors the door driver circuits during actuator operation for shorts to ground. shorts to 
battery, and shorts to other door driver circuits. If detected, the AlC Heater Control reports these types of faults as 
Control Circuit/Performance DTCs. It is important to note that Control Circuit/Performance DTCs do not indicate 
where or what type of short is present and that additional system testing is necessary to provide more details about 
the reported fault. 

• When Monitored: 
When actuator movement is requested. 

• Set Condition: 
If the AlC Heater Control detects an excessive current draw on any of the door driver circuits while attempting 
to drive this actuator. This DTC has a maturing time of 5 seconds and a de-maturing time of 10 seconds. If the 
DTC's status changes from active to stored it will stay in memory for 100 ignition cycles. 

Possible Causes 

DOOR DRIVER CIRCUIT(S) SHORTED 

NOTE: The DTC must be active for the results of this test to be valid. Do not perform this test if the DTC is 
stored. Refer to HVAC System Test for stored DTC test procedures. 

Diagnostic Test 

1. RUN THE ACTUATOR DTC DETECTION TEST 

Turn the ignition on. 
With the scan tool in HVAC, erase DTCs. 

With the scan tool, select System Tests and then select Actuator DTC Detection. When the test is complete, select 
View DTCs. 

Repair, Dual-Zone System 
Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the passenger blend dOOf, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

Repair, Single-Zone System 
Diagnose and repair the DTC(s). If multiple OTCs are present, beginning with the common circuit, diag
nose and repair all short high OTCs and then all short low OTCs. Refer to the Table of Contents in this 
Section for a complete list of HVAC related symptoms. 
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B1047-FLOORIDEFROST MODE DOOR CON-rROL CIRCUIT LOW (DUAL-ZONE) 
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Theqry of Operation 
The AlC Heater Control drives the Mode Door 2 (Defrost to FIQQr) Actuator via the (Ca01) Mode Door 2 Driver 
circuit and the (C34) Common Door Driver circuit. All of the door actuatof'$ share the (C34) Common Door Driver 
circuit. Inside the AlC Heater ContrQl, each door actuator has its own' uniq~e driver, but all share a single common 
door driver circuit. Due to the sharea circuitrY, ~milar DTCs can set, at the ,same time, for multiple actuators depend
ing upon the type of short, its location, and the direction the actuator is moving when the short is present. 

• When Monitored: 
When the Actuator DTC Detection Test is executed. 

• Set Condition: 
If the (C801) Mode Door 2 Driver circuit is shorted to ground . 

. , Possible Causes 

(C801) MODE DOOR 2 DRIVER CIRCUIT SHORTED TO GROUND 

(C801) MODE DOOR 2 DRIVER CIRCUIT SHORTED TO OTHER DOOR DRIVER CIRCUIT(S) 

MODE DOOR 2 (DEFROST TO FLOOR) ACTUATOR 

AlC HEATER CONTROL 

Diagnostic Test 

1 . CHECK (C801) MODE DOOR 2 DRIVER CIRCUIT FOR A SHORT TO GROUND 
. " 

NOTE: If present, diagnose and repair DTC' B10AB Right Blend' 
Door Control Circuit High or B10AA Right Blend Door Control Cir':'" g" 
cuit Low before proceeding. 
Turn the ignition off. 

Disconnect the AlC Heater Control C1 harness connector. 
Measure the resistance of the (CB01) Mode Door 2 Driver circuit 
between ground and the AlC Heater Control C1 harness connector. 

Is the resistance below 10k ohms? 

Ves »Repair the (C801) Mode Door 2 Driver circuit for a short to 
ground. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to B 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 2 

9 

HEATERCt 

8 

18 

81615ec8 
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2. CHECK (C801) MODE DOOR 2 DRIVER CIRCUIT FOR A SHORT TO OTHER DOOR DRIVER CIRCUITS 

Measure the resistance between the (C801) Mode Door 2 Driver circuit 
and the (C61) Blend Door Driver circuit, the (C32) Recirculation Door 
Driver circuit, the (C29) Mode Door 1 Driver circuit, and the (C33) Pas
senger Blend Door Driver circuit in the Ale Heater Control C1 harness 
connector. 

Is the resistance below 10k ohms between the (C801) Mode 
Door 2 Driver circuit and any of the other door driver circuits? 

Yes »Repair the circuit(s) with a resistance below 10k ohms for a 
short to the (CaOl) Mode Door 2 Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to a 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 3 

3. CHECK MODE DOOR 2 (DEFROST TO FLOOR) ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (C801) Mode Door 2 Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 30 ohms? 

Yes »Go To 4 

No »Go To 5 

9 

81615f4b 

81615edO 
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4. CHECK (C801) MODE DOOR 2 DRIVER CIRCUIT FOR A SHORT TO (C34) FRONT COMMON DOOR 
DRIVER CIRCUIT 

Disconnect the Mode Door 2 (Defrost to Floor) Actuator harness con
nector. 
Measure the resistance between the (C801) Mode Door 2 Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 10k ohms? 

Yes »Repair the (C801) Mode Door 2 Driver circuit for a short to 
the (C34) Common Door Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Replace the Mode Door 2 (Defrost to Floor) Actuator in 
accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

9 

8 

81615edO 

5. RUN THE ACTUATOR DTC DETECTION TEST 

Reconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 
With the scan tool, erase HVAC DTCs. 
With the scan tool, select System Tests and then select Actuator DTC Detection. When the test is complete, select 
View DTCs. 

Does the scan tool only display: 81047-FLOORIDEFROST MODE DOOR CONTROL CIRCUIT LOW? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No, Other DTC(s) Displayed 
Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the passenger blend door. 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No, And No Other OTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter
mittent short. Repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B1047-FLOORIDEFROST MODE DOOR CONTROL CIRCUIT LOW (SINGLE-ZONE) 
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Theory of Operation 
The AlC Heater Control drives the Mode Door 2 (Defrost to Floor) Actuator via the (C801) Mode Door 2 Driver 
circuit and the (C34) Common Door Driver circuit. All of the door actuators share the (C34) Common Door Driver 
circuit. Inside the AlC Heater Control, each door actuator has its own unique driver, but all share a single common 
door driver circuit. Due to the shared circuitry similar DTCs can set at the same time for multiple actuators depend
ing upon the type of short, its location, and the direction the actuator is moving when the short is present. 

• When Monitored: 
When the Actuator DTC Detection Test is executed. 

• Set Condition: 
If the (C801) Mode Door 2 Driver circuit is shorted to ground. 

Possible Causes 

(C801) MODE DOOR 2 DRIVER CIRCUIT SHORTED TO GROUND 

(C801) MODE DOOR 2 DRIVER CIRCUIT SHORTED TO OTHER DOOR DRIVER CIRCUIT(S) 

MODE DOOR 2 (DEFROST TO FLOOR) ACTUATOR 

AlC HEATER CONTROL 

Diagnostic Test 

1 . CHECK (C801) MODE DOOR 2 DRIVER CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off. 

Disconnect the AlC Heater Control C1 harness connector. 

Measure the resistance of the (C801) Mode Door 2 Driver circuit 
between ground and the AlC Heater Control C1 harness connector. 

Is the resistance below 10k ohms? 

Yes »Repair the (C801) Mode Door 2 Driver circuit for a short to 

No 

ground. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Go To 2 
9 

8 

16 

81615ec8 
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2. CHECK (C801) MODE DOOR 2 DRIVER CIRCUIT FOR A SHORT TO OTHER DOOR DRIVER CIRCUITS 

Measure the resistance between the (C801) Mode Door 2 Driver circuit 
and the (C61) Blend Door Driver circuit, the (C32) Recirculation Door 
Driver circuit, and the (C29) Mode Door 1 Driver circuit in the AlC 
Heater Control C1 harness connector. 

Is the resistance below 10k ohms between the (C801) Mode 
Door 2 Driver circuit and any of the other door driver circuits? 

Ves »Repair the circuit(s) with a resistance below 10k ohms for a 

No 

short to the (C801) Mode Door 2 Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Go To 3 

3. CHECK MODE DOOR 2 (DEFROST TO FLOOR) ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (C801) Mode Door 2 Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 30 ohms? 

Ves »Go To 4 

No »Go To 5 

9 

8 

16 

81615ecc 

8 

16 

81615edO 
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4. CHECK (CS01) MODE DOOR 2 DRIVER CIRCUIT FOR A SHORT TO (C34) FRONT COMMON DOOR 
DRIVER CIRCUIT 

Disconnect the Mode Door 2 (Defrost to Floor) Actuator harness con
nector. 
Measure the resistance between the (C801) Mode Door 2 Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 10k ohms? 

Yes »Repair the (C801) Mode Door 2 Driver circuit for a short to 

No 

the (C34) Common Door Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Replace the Mode Door 2 (Defrost to Floor) Actuator in 
accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

8 

16 

81615edO 

5. RUN THE ACTUATOR DTC DETECTION TEST 

Reconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 
With the scan tool, erase HVAC DTCs. 
With the scan tool, select System Tests and then select Actuator DTC Detection. When the test is complete, select 
View DTCs. 

Does the scan tool only display: B1047-FLOORIDEFROST MODE DOOR CONTROL CIRCUIT LOW? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No, Other DTC(s) Displayed 
Diagnose and repair the other DTC(s}. If multiple DTCs are present, beginning with the common circuit, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No, And No Other DTCs Displayed 
USing the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter
mittent short. Repair as necessary. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B1048-FLOORIDEFROST MODE DOOR CONTROL CIRCUIT HIGH (DUAL-ZONE) 
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For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The Ale Heater Control drives the Mode Door 2 (Defrost to Floor) Actuator via the (CB01) Mode Door 2 Driver 
circuit and the (C34) Common Door Driver circuit. All of the door actuators share the (C34) Common Door Driver 
circuit. Inside the AlC Heater Control, each door actuator has its own unique driver, but all share a single common 
door driver circuit. Due to the shared circuitry similar DTCs can set at the same time for multiple actuators depend
ing upon the type of short, its location, and the direction the actuator is moving when the short is present. 

• When Monitored: 
When the Actuator DTC Detection Test is executed. 

• Set Condition: 
If the (CB01) Mode Door 2 Driver circuit is shorted to voltage. 

Possible Causes 

(CB01) MODE DOOR 2 DRIVER CIRCUIT SHORTED TO VOLTAGE 

AlC HEATER CONTROL 

Diagnostic Test 

1. CHECK (C801) MODE DOOR 2 DRIVER CIRCUIT FOR A SHORT TO VOLTAGE 

NOTE: If present, diagnose and repair DTC B10AB Right Blend 
Door Control Circuit High or B10AA Right Blend Door Control Cir
cuit Low before proceeding. 
Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 
Measure the voltage of the (C801) Mode Door 2 Driver circuit. 

Is the voltage above 0.2 volts? 

Yes »Repair the (C801) Mode Door 2 Driver circuit for a short to 
voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 2 

2. RUN THE ACTUATOR DTC DETECTION TEST 

Turn the ignition off. 

Reconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 

9 

8 

HI 

816164a4 

With the scan tool in HVAC; select System Tests and then select Actuator DTC Detection. When the test is com
plete, select View DTCs. 

Does the scan tool only display: B1048-FLOORIDEFROST MODE DOOR CONTROL CIRCUIT HIGH? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No, Other DTC(s) Displayed 
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Diagnose and repair the DTC(s). If multiple DTCs are present. beginning with the passenger blend door, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No, And No DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter
mittent short. Repair as necessary. 
Per10rm BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B1048-FLOORIDEFROST MODE DOOR CONTROL CIRCUIT HIGH (SINGLE-ZONE) 
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Theory of Operation 
The AlC Heater Control drives the Mode Door 2 (Defrost to Floor) Actuator via the (Ca01) Mode Door 2 Driver 
circuit and the (C34) Common Door Driver circuit. All of the door actuators share the (C34) Common Door Driver 
circuit. Inside the AlC Heater Control, each door actuator has its own unique driver, but all share a single common 
door driver circuit. Due to the shared circuitry similar DTCs can set at the same time for multiple actuators depend
ing upon the type of short, its location, and the direction the actuator is moving when the short is present. 

• When Monitored: 
When the Actuator DTC Detection Test is executed . 

• Set Condition: 
If the (C801) Mode Door 2 Driver circuit is shorted to voltage. 

Possible Causes 

(Ca01) MODE DOOR 2 DRIVER CIRCUIT SHORTED TO VOLTAGE 

AlC HEATER CONTROL 

Diagnostic Test 

1. CHECK (C801) MODE DOOR 2 DRIVER CIRCUIT FOR A SHORT TO VOLTAGE 

Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 
Measure the voltage of the (CaOl) Mode Door 2 Driver circuit. 

Is the voltage above 0.2 volts? 

Yes »Repair the (C801) Mode Door 2 Driver circuit for a short to 
voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 2 

2. RUN THE ACTUATOR DTC DETECTION TEST 

Turn the ignition off. 
Reconnect the AlC Heater Control C 1 harness connector. 

Turn the ignition on. 

9 16 

816164a4 

With the scan tool in HVAC, select System Tests and then select Actuator DTC Detection. When the test is com
plete, select View DTCs. 

Does the scan tool only display: B1048-FLOORIDEFROST MODE DOOR CONTROL CIRCUIT HIGH? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No, Other DTC(s) Displayed 
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Diagnose and repair the other DTC(s). If multiple DTCs are present, beginning with the common circuit, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No, And No DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter
mittent short. Repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B1049-FLOORIDEFROST MODE DOOR CONTROL CIRCUIT OPEN (DUAL-ZONE) 
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Theory of Operation 
The AlC Heater Control drives the Mode Door 2 (Defrost to Floor) Actuator via the (C801) Mode Door 2 Driver 
circuit and the (C34) Common Door Driver circuit. All of the door actuators share the (C34) Common Door Driver 
circuit. Inside the AlC Heater Control, each door actuator has its own unique driver, but all share a single common 
door driver circuit. Due to the shared circuitry similar DTCs can set at the same time for multiple actuators depend
ing upon the location of the open circuit and the direction the actuator is moving when the open is present. 

• When Monitored: 
During actuator calibration . 

• Set Condition: 
If the Mode Door 2 (Defrost to Floor) Actuator's electrical circuit is open. This DTC has a maturing time of 5 
seconds and a de-maturing time of 10 seconds. If the DTC's status changes from active to stored it will stay 
in memory for 100 ignition cycles. 

Possible Causes 

(C801) MODE DOOR 2 DRIVER CIRCUIT OPEN 

(C34) COMMON DOOR DRIVER CIRCUIT OPEN 

MODE DOOR 2 (DEFROST TO FLOOR) ACTUATOR 

AlC HEATER CONTROL 

NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC System Test for stored DTC test procedures. 

Diagnostic Test 

1. CHECK FOR ACTIVE CONTROL CIRCUITIPERFORMANCE DTCs 

Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE DTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 2 

2. CHECK MODE DOOR 2 (DEFROST TO FLOOR) ACTUATOR CIRCUIT RESISTANCE 

Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Measure the resistance between the (C801) Mode Door 2 Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance above 70 ohms? 

Yes »Go To 3 

No »Replace the AlC Heater Control in accordance with the Ser-
vice Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 9 
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3. CHECK (C801) MODE DOOR 2 DRIVER CIRCUIT FOR AN OPEN 

Disconnect the Mode Door 2 (Defrost to Floor) Actuator harness con
nector. 

Measure the resistance of the (C801) Mode Door 2 Driver circuit 
between the AlC Heater Control C1 harness connector and the Mode 
Door 2 (Defrost to Floor) Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the (C801) Mode Door 2 Driver circuit for an open. 
Perform BODY VERIFICATION rEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

4. CHECK (C34) COMMON DOOR DRIVER CIRCUIT FOR AN OPEN 

Measure the resistance of the (C34) Common Door Driver circuit 
between the AlC Heater Control C1 harness connector and the Mode 
Door 2 (Defrost to Floor) Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Ves »Replace the Mode Door 2 (Defrost to Floor) Actuator in 
accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Repair the (C34) Common Door Driver circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES • 
STANDARD PROCEDURE). 
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81049-FLOORIDEFROST MODE DOOR CONTROL CIRCUIT OPEN (SINGLE-ZONE) 
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Theory of Operation 
The AlC Heater Control drives the Mode Door 2 (Defrost to Floor) Actuator via the (CB01) Mode Door 2 Driver 
circuit and the (C34) Common Door Driver circuit. All of the door actuators share the (C34) Common Door Driver 
circuit. Inside the AlC Heater Control, each door actuator has its own unique driver, but all share a single common 
door driver circuit. Due to the shared circuitry similar DTCs can set at the same time for multiple actuators depend
ing upon the location of the open circuit and the direction the actuator is moving when the open is present. 

• When Monitored: 
During actuator calibration . 

• Set Condition: 
If the Mode Door 2 (Defrost to Floor) Actuator's electrical circuit is open. This DTC has a maturing time of 5 
seconds and a de-maturing time of 10 seconds. If the DTC's status changes from active to stored it will stay 
in memory for 100 ignition cycles. 

Possible Causes 

(C801) MODE DOOR 2 DRIVER CIRCUIT OPEN 

(C34) COMMON DOOR DRIVER CIRCUIT OPEN 

MODE DOOR 2 (DEFROST TO FLOOR) ACTUATOR 

AlC HEATER CONTROL 

NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to HVAC' System Test for stored DTC test procedures. 

Diagnostic Test 

1. CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE DTCs 

Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE DTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 2 

2. CHECK MODE DOOR 2 (DEFROST TO FLOOR) ACTUATOR CIRCUIT RESISTANCE 

Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Measure the resistance between the (C801) Mode Door 2 Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance above 70 ohms? 

Yes »Go To 3 

No »Replace the AlC Heater Control in accordance with the Ser-
vice Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 9 
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3. CHECK (C801) MODE DOOR 2 DRIVER CIRCUIT FOR AN OPEN 

Disconnect the Mode Door 2 (Defrost to Floor) Actuator harness con
nector. 
Measure the resistance of the (C801) Mode Door 2 Driver circuit 
between the AlC Heater Control C1 harness connector and the Mode 
Door 2 (Defrost to Floor) Actuator harness connector: 

Is the resistance below 5.0 ohms? 

Yes »Go To 4 

No »Repair the (C801) Mode Door 2 Driver circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

4. CHECK (C34) COMMON DOOR DRIVER CIRCUIT FOR AN OPEN 

Measure the resistance of the (C34) Common Door Driver circuit 
between the AlC Heater Control C 1 harness connector and the Mode 
Door 2 (Defrost to Floor) Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Mode Door 2 (Defrost to Floor) Actuator in 
accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Repair the (C34) Common Door Driver circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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B1050-BLEND DOOR TRAVEL RANGE TOO SMALL (SINGLE-ZONE) 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The AlC Heater Control calibrates each actuator individually. Automatic calibration occurs upon power up after 
installing a new AlC Heater Control. Manual calibration occurs by sending a command with the scan tool. The pur
pose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate the 
actuator, the AlC Heater Control first moves the door to an end stop, and then counts the number of pulses it takes 
to move the door to its other stop. An expected range of span is stored in the control's memory. If the measured 
calibration value is less than the expected range for this actuator, this DTC will set. Note that the control clears all 
stored calibration faults at the beginning of the calibration procedure . 

• When Monitored: 
During actuator calibration . 

• Set Condition: 
If the total span of the Blend Door is less than the low range limit. 

Possible Causes 

DOOR DRIVER ELECTRICAL CIRCUIT(S) 

BLEND DOOR SEIZED, BINDING, OBSTRUCTED 

BLEND DOOR ACTUATOR 

AlC HEATER CONTROL 

Diagnostic Test 

1 . CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE 

Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE DTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 2 

2. CHECK FOR ACTIVE CONTROL CIRCUIT OPEN DTCs 

With the scan tool, read active HVAC OTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT OPEN DTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 3 

3. RUN THE ACTUATOR DTC DETECTION TEST 

With the scan tool in HVAC, select System Tests and then select Actuator DTC Detection. When the test is com
plete. select View OTCs. 

Does the scan tool display any DTCs? 

Yes »Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the common circuit, diag-
nose and repair all short high DTCs first and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No »Go To 4 
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4. INSPECT ACTUATOR & HOUSING ASSEMBLY FOR A CONDITION CAUSING THE DOOR TO SEIZE OR 
BIND 

Turn the ignition off. 
Inspect the actuator, linkage, and housing assembly for a condition causing the door to seize or bind. 

Are there any physical or mechanical problems with the door, housing, linkage, or actuator? 

Yes »Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Go To 5 

5. CHECK BLEND DOOR TRAVEL 

Remove the Blend Door Actuator from the AlC Heater Housing Assembly. 
By hand, attempt to rotate the door in both directions. The door should operate smoothly in both directions over 
approximately 53 degrees of travel. 

Does the door operate smoothly in both directions over approximately 53 degrees of travel? 

Ves »Replace the Blend Door Actuator in accordance with the Service Information. Then, Go To 6. 

No »Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

6. RUN ACTUATOR CALIBRATION TEST 

Turn the ignition on. 
With the scan tool, select System Tests and then select Actuator Calibration Test. When the test is complete, select 
View DTCs. 

Does the scan tool display: B105Q-BlEND DOOR TRAVEL RANGE TOO SMALL? 

Ves »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTAICAUELECTRONIC CONTROL 
MODULES STANDARD PROCEDURE). 

No »Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B1051-BLEND DOOR TRAVEL RANGE TOO LARGE (SINGLE-ZONE) 
For a complete wiring diagram Refer to Section 8W. 

-rheory of Operation 
The AlC Heater Control calibrates each actuator individually. Automatic calibration occurs upon power up after 
installing a new AlC Heater Control. Manual calibration occurs by sending a command with the scan tool. The pur
pose of actuator calibration is to determine the total span of door travel between physical stops. To calibrate the 
actuator, the AlC Heater Control first moves the door to an end stop. and then counts the number of pulses it takes 
to move the door to its other stop. An expected range of span is stored in the control's memory. If the measured 
calibration value exceeds the expected range for this actuator, this DTC will set. Note that the control clears all 
stored calibration faults at the beginning of the calibration procedure. 

• When Monitored: 
During actuator calibration . 

• Set Condition: 
If the total span of the Blend Door exceeds the high range limit. 

Possible Causes 

DOOR DRIVER ELECTRICAL CIRCUIT(S) 

BLEND DOOR OR AlC HEATER HOUSING COMPONENTS WARPED, WORN, DAMAGED, MISSING, BROKEN 

BLEND DOOR ACTUATOR 

AlC HEATER CONTROL 

DiagnostiC Test 

1 . CHECK FOR ACTIVE CONTROL CIRCUIT/PERFORMANCE DTCs 

Turn the ignition on. 
With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT/PERFORMANCE DTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »Go To 2 

2. CHECK FOR ACTIVE CONTROL CIRCUIT OPEN DTCs 

With the scan tool, read active HVAC DTCs. 

Does the scan tool display any active: XXXX CONTROL CIRCUIT OPEN DTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete Jist of 
HVAC related symptoms. 

No »Go To 3 

3. RUN THE ACTUATOR DTC DETECTION TEST 

With the scan tool in HVAC, select System Tests and then select Actuator DTC Detection. When the test is com
plete, select View DTCs. 

Does the scan tool display any DTCs? 

Yes »Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the common circuit, diag-
nose and repair all short high DTCs first and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No »Go To 4 
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4. CHECK FOR A BROKEN BLEND DOOR ACTUATOR 

Turn the ignition off. 
Remove the Blend Door Actuator from the AlC Heater Housing Assembly. 
By hand, attempt to rotate the actuator in both directions. 

Does the actuator turn in either direction? 

Ves »Replace the Blend Door Actuator in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Go To 5 

5. CHECK BLEND DOOR & AlC HEATER HOUSING FOR WARPED, WORN, DAMAGED, MISSING, & 
BROKEN COMPONENTS 

Inspect for excessively worn, disconnected, missing, or broken door linkage. Inspect for a damaged or broken AlC 
Heater Housing Assembly. Inspect for a warped or broken door, and missing door seals. Rotate the door from stop 
to stop. The door should rotate approximately 53 degrees. 

Are there any physical or mechanical problems with the door or housing? 

Ves »Repair as necessary in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Replace the Blend Door Actuator in accordance with the Service Information. Then, Go To 6. 

6. RUN ACTUATOR CALIBRATION TEST 

Turn the ignition on. 
With the scan tool, select System Tests and then select Actuator Calibration Test. When the test is complete, select 
View DTCs. 

Does the scan tool display: B1051-BLEND DOOR TRAVEL RANGE TOO LARGE? 

Ves »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B1058-RECIRCULATION DOOR CONTROL CIRCLIIT/PERFORMANCE 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The AlC Heater Control monitors the door driver circuits during actuator operation for shorts to ground, shorts to 
battery, and shorts to other door driver circuits. If detected, the AlC Heater Control reports these types of faults as 
Control Circuit/Performance DTCs. It is important to note that Control Circuit/Performance DTCs do not indicate 
where or what type of short.is present and that additional system testing is necessary to provide more details about 
the reported fault. 

• When Monitored: 
When actuator movement is requested. 

• Set Condition: 
If the AlC Heater Control detects an excessive current draw on any of the door driver circuits while attempting 
to drive this actuator. This DTC has a maturing time of 5 seconds and a de-maturing time of 10 seconds. If the 
DTC's status changes from active to stored it will stay in memory for 100 ignition cycles. 

Possible Causes 

DOOR DRIVER CIRCUIT(S) SHORTED 

NOTE: The DTC must be active for the results of this test to be valid. Do not perform this test if the DTC is 
stored. Refer to HVAC System Test for stored OTC test procedures. 

Diagnostic Test 

1. RUN THE ACTUATOR DTC DETECTION TEST 

Turn the ignition on. 
With the scan tool in HVAC, erase DTCs. 
With the scan tool, select System Tests and then select Actuator DTC Detection. When the test is complete, select 
View DTCs. 

Repair, Dual-Zone System 
Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the passenger blend door, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC, related symptoms. 

Repair, Single-Zone System 
Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the common circuit, diag
nose and repair all short high DTCs and then aU short low OTCs. Refer to the Table of Contents in this 
Section for a complete list of HVAC related symptoms. 
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B1059-RECIRCULATION DOOR CONTROL CIRCUIT LOW (DUAL-ZONE) 
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Theory of Operation 
The AlC Heater Control drives the Recirculation Door Actuator via the (C32) Recirculation Door Driver circuit and 
the (C34) Common Door Driver circuit. All of the door actuators share the (C34) Common Door Driver circuit. Inside 
the AlC Heater Control, each door actuator has its own unique driver, but all share a single common door driver 
circuit. Due to the shared circuitry similar DTCs can set at the same time for multiple actuators depending upon the 
type of short, its location, and the direction the actuator is moving when the short is present 

• When Monitored: 
When the Actuator DTC Detection Test is executed . 

• Set Condition: 
If the (C32) Recirculation Door Driver circuit is shorted to ground. 

Possible Causes 

(C32) RECIRCULATION DOOR DRIVER CIRCUIT SHORTED TO GROUND 

(C32) RECIRCULATION DOOR DRIVER CIRCUIT SHORTED TO OTHER DOOR DRIVER CIRCUIT(S) 

RECIRCULATION DOOR ACTUATOR 

AlC HEATER CONTROL 

Diagnostic Test 

1. CHECK (C32) RECIRCULATION DOOR DRIVER CIRCUIT FOR A SHORT TO GROUND 

NOTE: If present, diagnose and repair DTC B10AB Right Blend 
Door Control Circuit High or B10AA Right Blend Door Control Cir .. 
cuit Low before proceeding. 
Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Measure the resistance of the (C32) Recirculation Door Driver circuit 
between ground and the Ale Heater Control C1 harness connector. 

Is the resistance below 10k ohms? 

Yes » Repair the (C32) Recirculation Door Driver circuit for a short 
to ground. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDU RE). 

No » Go To 2 
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2. CHECK (C32) RECIRCULATION DOOR DRIVER CIRCUIT FOR A SHORT TO OTHER DOOR DRIVER 
CIRCUITS 

Measure the resistance between the (C32) Recirculation Door Driver 
circuit and the (C6l) Blend Door Driver circuit, the (C29) Mode Door 1 
Driver circuit, the (C801) Mode Door 2 Driver circuit, and the (C33) Pas
senger Blend Door Driver circuit in the AlC Heater Control C1 harness 
connector. 

Is the resistance below 10k ohms between the (C32) RecIrcula
tion Door Driver circuit and any of the other door driver cir
cuits? 

Yes 

No 

» Repair the circuit(s) with a resistance below 10k ohms for a 
short to the (C32) Recirculation Door Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUE,-ECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Go To 3 

3. CHECK RECIRCULATION DOOR ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (C32) Recirculation Door Driver 
circuit and the (C34) Common Door Driver circuit in the AlC Heater 
Control C 1 harness connector. 

Is the resistance below 30 ohms? 

Yes »Go To 4 

No »Go To 5 
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4. CHECK (C32) RECIRCULATION DOOR DRIVER CIRCUIT FOR A SHORT TO (C34) COMMON DOOR 
DRIVER CIRCUIT 

Disconnect the Recirculation Door Actuator harness connector. 
Measure the resistance between the (C32) Recirculation Door Driver 
circuit and the (C34) Common Door Driver circuit in the AlC Heater 
Control C1 harness connector. 

Is the resistance below 10k ohms? 

Yes »Repair the (C32) Recirculation Door Driver circuit for a short 

No 

to the (C34) Common Door Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Replace the Recirculation Door Actuator in accordance with 
the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

5. RUN THE ACTUATOR DTC DETECTION TEST 

Reconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 
With the scan tool, erase HVAC DTCs. 

9 

8 

816159fa 

With the scan tool, select System Tests and then select Actuator DTC Detection. When the test is complete, select 
View DTCs. 

Does the scan tool only display: B1059-RECIRCULATION DOOR CONTROL CIRCUIT LOW? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No, Other DTC(s) Displayed 
Diagnose and repair the DTC(s). If multiple DTCs are presentl beginning with the passenger blend door, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No, And No Other OTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter
mittent short. Repair as necessary. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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81059-RECIRCULATION DOOR CONTROL CIRCUIT LOW (SINGLE-ZONE) 

r - - - - - - - - - - - - - - - - - - - - - - - - ....., CoITAoL-AJC. 
I I HEATER 

I MODE COMMON RECIRCULATION MODE BLEND I 
I DOOR 1 DOOR DOOR DOOR 2 DOOR I 
"- __ DRIVE!!... __ _ D~R _ _ 2RI~ _____ ORIVE~ __ ~IVER _ ...J 

10 T Ct 13 TCt 11 TOi J2 TCi 9 rCi 

C29 C34 C32 C801 C61 
20 20 20 20 20 
DB o81l8 D8rrN OBIOR DB!G 

,,1 , 1 11 1 C201 r--- -----r---1 
C29 
20 

DBIOR 

CM 
20 

DBllB 

C32 
20 

DBffN 

21 

C801 
20 
08 

C61 
20 

DBIlG 

M RECIRCULATIOI ~
ACTUATOR. 

DOOR ~
ACTUATOR. 
BLEID 

M DOOR 

2 2 

~
ACTUATOR. 

lODE 
M DOOR t ~

ACTUATOA. 
lODE 

M DOOR 2 

IT IT 
C 34 C34 C34 C34 
20 20 20 20 

DBIlB DBilB DBILS DBIlS 

I I I I 
• -----. ---. ------. ----. S126 

ACTUATOR· 
RECIRCULATIOII DOOR 

ACTUATOR· 
lODE DOOR 1 

(PANEL TO FLOOA) 

ACTUATOR· 
lODE DOoA! 

IDEFROST TO FLOOR, 

ACTUATOA· 
BLEID DOOR 

CONTROL.A/C· 
HUTER C1 

16 ~".:"JJ~~ 7 c==:::J ::= LJ." \ = = r::= c:::==::::J]1 

13 Cl = = I! = = L:.: 8 
_ U 

CIOO 

For a complete wiring diagram Refer to Section 8W. 
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Theory of Operation 
The AlC Heater Control drives the Recirculation Door Actuator via the (C32) Recirculation Door Driver circuit and 
the (C34) Common Door Driver circuit. All of the door actuators share the (C34) Common Door Driver circuit. Inside 
the AlC Heater Control, each door actuator has its own unique driver, but all share a single common door driver 
circuit. Due to the shared circuitry similar DTCs can set at the same time for multiple actuators depending upon the 
type of short, its location. and the direction the actuator is moving when the short is present. 

• When Monitored: 
When the Actuator DTC Detection Test is executed. 

• Set Condition: 
If the (C32) Recirculation Door Driver circuit is shorted to ground. 

Possible Causes 

(C32) RECIRCULATION DOOR DRIVER CIRCUIT SHORTED TO GROUND 

(C32) RECIRCULATION DOOR DRIVER CIRCUIT SHORTED TO OTHER DOOR DRIVER CIRCUIT(S) 

RECIRCULATION DOOR ACTUATOR 

Ale HEATER CONTROL 

Diagnostic Test 

1. CHECK (C32) RECIRCULATION DOOR DRIVER CIRCUIT FOR A SHORT TO GROUND 

Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Measure the resistance of the (C32) Recirculation Door Driver circuit 
between ground and the AlC Heater Control C1 harness connector. 

Is the resistance below 10k ohms? 

Yes »Repair the (C32) Recirculation Door Driver circuit for a short 

No 

to ground. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Go To 2 
9 

8161Sa86 
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2. CHECK (C32) RECIRCULATION DOOR DRIVER CIRCUIT FOR A SHORT TO OTHER DOOR DRIVER 
CIRCUITS 

Measure the resistance between the (C32) Recirculation Door Driver 
circuit and the (C61) Blend Door Driver circuit, the (C29) Mode Door 1 
Driver circuit. and the (C801) Mode Door 2 Driver circuit in the AlC 
Heater Control C1 harness connector. 

Is the resistance below 10k ohms between the (C32) Recircula
tion Door Driver circuit and any of the other door driver cir
cuits? 

Yes 

No 

» Repair the circuit(s) with a resistance below 10k ohms for a 
short to the (C32) Recirculation Door Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Go To 3 

3. CHECK RECIRCULATION DOOR ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (C32) Recirculation Door Driver 
circuit and the (C34) Common Door Driver circuit in the AlC Heater 
Control C1 harness connector. 

Is the resistance below 30 ohms? 

Yes »Go To 4 

No »Go To 5 

8 

16 

816158Ba 

8 

9 
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4. CHECK (C32) RECIRCULATION DOOR DRIVER CIRCUIT FOR A SHORT TO (C34) COMMON DOOR 
DRIVER CIRCUIT 

Disconnect the Recirculation Door Actuator harness connector. 
Measure the resistance between the (C32) Recirculation Door Driver 
circuit and the (C34) Common Door Driver circuit in the AlC Heater 
Control C1 harness connector. 

Is the resistance below 10k ohms? 

Yes »Repair the (C32) Recirculation Door Driver circuit for a short 

No 

to the (C34) Common Door Driver circuit. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICALJELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Replace the Recirculation Door Actuator in accordance with 
the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICALJELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

5. RUN THE ACTUATOR DTC DETECTION TeST 

Reconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 
With the scan tool, erase HVAC DTCs. 

9 

8 

816159fa 

With the scan tool, select System Tests and then select Actuator DTC Detection. When the test is complete, select 
View OTCs. 

Does the scan tool only display: 810S9-RECIRCULATION DOOR CONTROL CIRCUIT LOW? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICALJELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No, Other DTC(s) Displayed 
Diagnose and repair the other DTC(s). If multiple DTCs are present, beginning with the common circuit, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No, And No Other DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter
mittent short. Repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICALJELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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8106O-CLIMATE CONTROL MOTOR(S) COMMON 1 CONTROL CIRCUIT HIGH 
(DUAL-ZONE) 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The AlC Heater Control drives the Driver Blend Door Actuator via the (C61) Blend Door Driver circuit and the (C34) 
Common Door Driver circuit. The AlC Heater Control drives the Passenger Blend Door Actuator via the (C33) Pas
senger Blend Door Driver circuit and the (C34) Common Door Driver circuit. The AlC Heater Control drives the 
Mode Door 1 (Panel to Floor) Actuator via the (C29) Mode Door 1 Driver circuit and the (C34) Common Door Driver 
circuit. The AlC Heater Control drives the Mode Door 2 (Defrost to Floor) Actuator via the (C801) Mode Door 2 
Driver circuit and the (C34) Common Door Driver circuit. The Ale Heater Control drives the Recirculation Door 
Actuator via the (C32) Recirculation Door Driver circuit and the (C34) Common Door Driver circuit. All of the door 
actuators share the (C34) Common Door Driver circuit. Inside the AlC Heater Control, each door actuator has its 
own unique driver, but all share a single common door driver circuit. Due to the shared circuitry similar DTCs can 
set at the same time for multiple actuators depending upon the type of short, its location, and the direction the 
actuator is moving when the short is present. 

• When Monitored: 
When the Actuator DIC Detection Test is executed . 

• Set Condition: 
If the (C34) Common Door Driver circuit is shorted to voltage. 

Possible Causes 

(C34) COMMON DOOR DRIVER CIRCUIT SHORTED TO VOLTAGE 

AlC HEATER CONTROL 

Diagnostic Test 

1 . CHECK (C34) COMMON DOOR DRIVER CIRCUIT FOR A SHORT TO VOLTAGE 

Turn the ignition off. 

Disconnect the AlC Heater Control C1 harness connector. 

Turn the ignition on. 

Measure the voltage of the (C34) Common Door Driver circuit. 

Is the voltage above 0.2 volts? 

Yes »Repair the (C34) Common Door Driver circuit for a short to 

No 

voltage. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Go To 2 
9 
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816180ee 
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2. RUN THE ACTUATOR DTC DETECTtON TEST 

Tum the ignition off. 
Reconnect the Ale Heater Control C1 harness connector. 
Turn the ignition on. 
With the scan tool in HVAC. select System Tests and then select Actuator DTC Detection. When the test is com
plete, select View DTCs. 

Does the scan toot only display: B1060-CLIMATE CONTROL MOTOR(S) COMMON 1 CONTROL CIRCUIT 
HIGH? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No, Other DTC(s) Displayed 
Diagnose and repair the other DTC(s}. If multiple DTCs are present, beginning with the passenger blend 
door, diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Con
tents in this Section for a complete list of HVAC related symptoms. 

No, And No Other DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter
mittent short. Repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B1060-CLIMATE CONTROL MOTOR(S) COMMON 1 CONTROL CIRCUIT HIGH 
(SINGLE-ZONE) 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The AlC Heater Control drives the Blend Door Actuator via the (C61) Blend Door Driver circuit and the (C34) Com
mon Door Driver circuit. The AlC Heater Control drives the Mode Door 1 (Panel to Floor) Actuator via the (C29) 
Mode Door 1 Driver circuit and the (C34) Common Door Driver circuit. The AlC Heater Control drives the Mode 
Door 2 (Defrost to Floor) Actuator via the (C801) Mode Door 2 Driver circuit and the (C34) Common Door Driver 
circuit. The AlC Heater Control drives the Recirculation Door Actuator via the (C32) Recirculation Door Driver circuit 
and the (C34) Common Door Driver circuit. All of the door actuators share the (C34) Common Door Driver circuit. 
Inside the AlC Heater Control, each door actuator has its own unique driver, but all share a single common door 
driver circuit. Due to the shared circuitry similar DTCs can set at the same time for multiple actuators depending 
upon the type of short, its location, and the direction the actuator is moving when the short is present. 

• When Monitored: 
When the Actuator DTC Detection Test is executed. 

• Set Condition: 
If the (C34) Common Door Driver circuit is shorted to voltage. 

Possible Causes 

(C34) COMMON DOOR DRIVER CIRCUIT SHORTED TO VOLTAGE 

AlC HEATER CONTROL 

Diagnostic Test 

1. CHECK (C34) COMMON DOOR DRIVER CIRCUIT FOR A SHORT TO VOLTAGE 

Turn the ignition off. 
Disconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 
Measure the voltage of the (C34) Common Door Driver circuit. 

Is the voltage above 0.2 volts? 

Yes »Repair the (C34) Common Door Driver circuit for a short to 
voltage. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Go To 2 
9 

8 

16 
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2. RUN THE ACTUATOR DTC DETECTION TEST 

Turn the ignition off. 
Reconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 
With the scan tool in HVAC, select System Tests and then select Actuator DTC Detection. When the test is com
plete, select View OTCs. 

Does the scan tool only display: B1060-CLIMATE CONTROL MOTOR(S) COMMON 1 CONTROL CIRCUIT 
HIGH? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No, Other DTC(s) Displayed 
Diagnose and repair the other DTC(s). If multiple OTCs are present, beginning with the common circuit, 
diagnose and repair all short high DTCs and then all short low OTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

No, And No Other DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter
mittent short. Repair as necessary. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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B1061-CLIMATE CONTROL MOTOR{S) COMMON 1 CONTROL CIRCUIT OPEN 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The AlC Heater Control drives the Driver Blend Door Actuator via the (C61) Blend Door Driver circuit and the (C34) 
Common Door Driver circuit. The AlC Heater Control drives the Passenger Blend Door Actuator via the (C33) Pas
senger Blend Door Driver circuit and the (C34) Common Door Driver circuit. The AlC Heater Control drives the 
Mode Door 1 (Panel to Floor) Actuator via the (C29) Mode Door 1 Driver circuit and the (C34) Common Door Driver 
circuit. The AlC Heater Control drives the Mode Door 2 (Defrost to Floor) Actuator via the (C801) Mode Door 2 
Driver circuit and the (C34) Common Door Driver circuit. The AlC Heater Control drives the Recirculation Door 
Actuator via the (C32) Recirculation Door Driver circuit and the (C34) Common Door Driver circuit. All of the door 
actuators share the (C34) Common Door Driver circuit. Inside the AlC Heater Control, each door actuator has its 
own unique driver, but all share a single common door driver circuit. Due to the shared circuitry similar DTCs can 
set at the same time for multiple actuators depending upon the type of short, its location, and the direction the 
actuator is moving when the short is present. 

• When Monitored: 
When the Actuator DTC Detection Test is executed . 

• Set Condition: 
If the (C34) Common Door Driver circuit is open. 

Possible Causes 

(C34) COMMON DOOR DRIVER CIRCUIT OPEN 

DRIVER BLEND DOOR ACTUATOR 

PASSENGER BLEND DOOR ACTUATOR 

MODE DOOR 1 (PANEL TO FLOOR) ACTUATOR 

MODE DOOR 2 (DEFROST TO FLOOR) ACTUATOR 

RECIRCULATION DOOR ACTUATOR 

AlC HEATER CONTROL 

Diagnostic Test 

1. CHECK DRIVER BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 

Turn the ignition off. 

Disconnect the AlC Heater Control C1 harness connector. 
Measure the resistance between the (C61) Blend Door Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 70 ohms? 

Yes »Go To 2 

No »Go To 7 

8 

18 
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2. CHECK PASSENGER BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (C33) Passenger Blend Door 
Driver circuit and the (C34) Common Door Driver circuit in the AlC 
Heater Control C 1 harness connector. 

Is the resistance below 70 ohms? 

Yes »Go To 3 

No »Go To 8 

9 

3. CHECK MODE DOOR 1 (PANEL TO FLOOR) ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (C29) Mode Door 1 Driver circuit 
and the (C34) Common Door Driver circuit in the Ale Heater Control C1 
harness connector. 

Is the resistance below 70 ohms? 

Yes »Go To 4 

No »Go To 9 

o 
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4. CHECK MODE DOOR 2 (DEFROST TO FLOOR) ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (C801) Mode Door 2 Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 70 ohms? 

Ves »Go To 5 

No »Go To 10 

5. CHECK RECIRCULATION DOOR ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (C32) Recirculation Door Driver 
circuit and the (C34) Common Door Driver circuit in the AlC Heater 
Contra) C1 harness connector. 

Is the resistance below 70 ohms? 

Yes »Go To 6 

No »Go To 11 

6. RUN THE ACTUATOR DTC DETECTION TEST 

Reconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 

[] 

9 

9 

8 

18 

81615edO 

8 

16 

816159fa 

With the scan tool in HVAC, select System Tests and then select Actuator DTC Detection. When the test is com
plete, select View DTCs. 

Does the scan tool only display: B1061-CLIMATE CONTROL MOTOR(S) COMMON 1 CONTROL CIRCUIT 
OPEN? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No, Other DTC(s) Displayed 



DR -------------- HVAC • ELECTRICAL DIAGNOSTICS 24 • 183 

Diagnose and repair the other DTC(s). If multiple DTCs are present, beginning with the passenger blend 
door, diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Con
tents in this Section for a complete list of HVAC related symptoms. 

No, And No DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter
mittent short. Repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

7. CHECK (C34) COMMON DOOR DRIVER CIRCUIT FOR AN OPEN TO THE DRIVER BLEND DOOR 
ACTUATOR 

Disconnect the Driver Blend Door Actuator harness connector. 

Measure the resistance of the (C34) Common Door Driver circuit 
between the AlC Heater Control C1 harness connector and the Driver 
Blend Door Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Driver Blend Door Actuator in accordance with 
the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Repair the (C34) Common Door Driver circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 
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8. CHECK (C34) COMMON DOOR DRIVER CIRCUIT FOR AN OPEN TO THE PASSENGER BLEND DOOR 

ACTUATOR 

Disconnect the Passenger Blend Door Actuator harness connector. 
Measure the resistance of the (C34) Common Door Driver circuit 
between the AlC Heater Control C1 harness connector and the Passen
ger Blend Door Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Passenger Blend Door Actuator in accordance 
with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Repair the (C34) Common Door Driver circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

~ ~ID 

~ ~2BlACK:l~ 
1 ACTUATOR. 

BLEND DOOR· 

PASSENGER 

(DUAL ZONE) 

16 

81619419 

9. CHECK (C34) COMMON DOOR DRIVER CIRCUIT FOR AN OPEN TO THE MODE DOOR 1 ACTUATOR 

Disconnect the Mode Door 1 Actuator harness connector. 
Measure the resistance of the (C34) Common Door Driver circuit 
between the AlC Heater Control C1 harness connector and the Mode 
Door 1 (Panel to Floor) Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Mode Door 1 (Panel to Floor) Actuator in 
accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Repair the (C34) Common Door Driver circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

[OJ ~.~K 
~ •• 2 

lidODEDOOR1 

(PANEL TO FLOOR) 

16 
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10. CHECK (C34) COMMON DOOR DRIVER CIRCUIT FOR AN OPEN TO THE MODE DOOR 2 ACTUATOR 

Disconnect the Mode Door 2 Actuator harness connector. 
Measure the resistance of the (C34) Common Door Driver circuit 
between the AlC Heater Control C1 harness connector and the Mode 
Door 2 (Defrost to Floor) Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Mode Door 2 (Defrost to Floor) Actuator in 
accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Repair the (C34) Common Door Driver circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

[] ,L:BLACK 

~2 
1 ACTUATOR· 

MODE DOOR 2 

(DEFROST TO FLOOR) 

81617145 

11 . CHECK (C34) COMMON DOOR DRIVER CIRCUIT FOR AN OPEN TO THE RECIRCULATION DOOR 
ACTUATOR 

Disconnect the Recirculation Door Actuator harness connector. 
Measure the resistance of the (C34) Common Door Driver circuit 
between the AlC Heater Control C1 harness connector and the Recir
culation Door Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Recirculation Door Actuator in accordance with 
the Service Information. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Repair the (C34) Common Door Driver circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

-@(ID 

1 ACTUATOR-

RECIRCULATION DOOR 

9 
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B1061-CLIMATE CONTROL MOTOR(S) COMMON 1 CONTROL CIRCUIT OPEN 
(SINGLE-ZONE) 
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For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The AlC Heater Control drives the Blend Door Actuator via the (C61) Blend Door Driver circuit and the (C34) Com
mon Door Driver circuit. The AlC Heater Control drives the Mode Door 1 (Panel to Floor) Actuator via the (C29) 
Mode Door 1 Driver circuit and the (C34) Common Door Driver circuit. The AlC Heater Control drives the Mode 
Door 2 (Defrost to Floor) Actuator via the (C801) Mode Door 2 Driver circuit and the (C34) Common Door Driver 
circuit. The AlC Heater Control drives the Recirculation Door Actuator via the (C32) Recirculation Door Driver circuit 
and the (C34) Common Door Driver circuit. All of the door actuators share the (C34) Common Door Driver circuit. 
Inside the AlC Heater Control, each door actuator has its own unique driver, but all share a single common door 
driver circuit. Due to the shared circuitry similar DTCs can set at the same time for multiple actuators depending 
upon the type of short, its location, and the direction the actuator is moving when the short is present. 

• When Monitored: 
When the Actuator DTC Detection Test is executed. 

• Set Condition: 
If the (C34) Common Door Driver circuit is open. 

Possible Causes 

(C34) COMMON DOOR DRIVER CIRCUIT OPEN 

BLEND DOOR ACTUATOR 

MODE DOOR 1 (PANEL TO FLOOR) ACTUATOR 

MODE DOOR 2 (DEFROST TO FLOOR) ACTUATOR 

RECIRCULATION DOOR ACTUATOR 

AlC HEATER CONTROL 

Diagnostic Test 

1. CHECK BLEND DOOR ACTUATOR CIRCUIT RESISTANCE 

Turn the ignition off. 
Disconnect the AlC Heater Control C 1 harness connector. 
Measure the resistance between the (C61) Blend Door Driver circuit 
and the (C34) Com~on Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 70 ohms? 

Yes »Go To 2 

No »Go To 6 

8 

9 16 

81615445 
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2. CHECK MODE DOOR 1 (PANEL TO FLOOR) ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (C29) Mode Door 1 Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 70 ohms? 

Ves »Go To 3 

No »Go To 7 

9 

3. CHECK MODE DOOR 2 (DEFROST TO FLOOR) ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (C801) Mode Door 2 Driver circuit 
and the (C34) Common Door Driver circuit in the AlC Heater Control C1 
harness connector. 

Is the resistance below 70 ohms? 

Ves »Go To 4 

No »Go To 8 

9 

8 

81616be5 

81615edO 
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4. CHECK RECIRCULATION DOOR ACTUATOR CIRCUIT RESISTANCE 

Measure the resistance between the (C32) Recirculation Door Driver 
circuit and the (C34) Common Door Driver circuit in the AlC Heater 
Control C1 harness connector. 

Is the resistance below 70 ohms? 

Yes »Go To 5 

No »Go To 9 

5. RUN THE ACTUATOR DTC DETECTION TEST 

Reconnect the AlC Heater Control C1 harness connector. 
Turn the ignition on. 

8 

9 18 

816159fa 

With the scan tool in HVAC, select System Tests and then select Actuator DTC Detection, When- the test is com
plete. select View DTCs, 

Does the scan tool only display: B1061-CLIMATE CONTROL MOTOR(S) COMMON 1 CONTROL CIRCUIT 
OPEN? 

Yes »Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE), 

No, Other DTC(s) Displayed 
Diagnose and repair the other DTC(s}. If multiple DTCs are present, beginning with the common circuit, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Tabre of Contents in 
this Section for a complete list of HVAC related symptoms, 

No, And No DTCs Displayed 
Using the wiring diagram as a guide, inspect the wiring and connectors for conditions causing an inter-
mittent short. Repair as necessary. 
Perform BODY VERIFICATION TEST VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES· STANDARD PROCEDURE). 
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6. CHECK (C34) COMMON DOOR DRIVER CIRCUIT FOR AN OPEN TO THE BLEND DOOR ACTUATOR 

Disconnect the Blend Door Actuator harness connector. 
Measure the resistance of the (C34) Common Door Driver circuit 
between the AlC Heater Control C1 harness connector and the Blend 
Door Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Blend Door Actuator in accordance with the 
Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Repair the (C34) Common Door Driver circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

ACTUATOR· 

BLEND DOOR 

(SINGLE ZONE) 

8 

16 

816158bd 

7. CHECK (C34) COMMON DOOR DRIVER CIRCUIT FOR AN OPEN TO THE MODE DOOR 1 ACTUATOR 

Disconnect the Mode Door 1 Actuator harness connector. 
Measure the resistance of the (C34) Common Door Driver circuit 
between the AlC Heater Control C1 harness connector and the Mode 
Door 1 (Panel to Floor) Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Mode Door 1 (Panel to Floor) Actuator in 
accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Repair the (C34) Common Door Driver circuit for an open. 

Perform BODY VERIFICATION TEST VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

Ir'\l ~ID 

~ ~BLACK (~ 
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9 

MOOEDOOR1 

(PANEL TO FLOOR) 

16 

81616667 



DR -------------- HVAC • ELECTRICAL DIAGNOSTICS 24 • 191 

8. CHECK (C34) COMMON DOOR DRIVER CIRCUIT FOR AN OPEN TO THE MODE DOOR 2 ACTUATOR 

Disconnect the Mode Door 2 Actuator harness connector. 
Measure the resistance of the (C34) Common Door Driver circuit 
between the AlC Heater Control C1 harness connector and the Mode 
Door 2 (Defrost to Floor) Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Mode Door 2 (Defrost to Floor) Actuator in 
accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Repair the (C34) Common Door Driver circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

~ ~ID 

~ ~2BUCK J~ 
1 ACTUATOR· 

MODE DOOR 2 

(DEFROST TO FLOOR) 

8 

9 16 

81617145 

9. CHECK (C34) COMMON DOOR DRIVER CIRCUIT FOR AN OPEN TO THE RECIRCULATION DOOR 
ACTUATOR 

Disconnect the Recirculation Door Actuator harness connector. 
Measure the resistance of the (C34) Common Door Driver circuit 
between the AlC Heater Control C1 harness connector and the Recir-
culation Door Actuator harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the Recirculation Door Actuator in accordance with 
the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

No »Repair the (C34) Common Door Driver circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

~ID 

1 ACTUATOR. 

REC1RCULATION DOOR 
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B1079-CLIMATE CONTROL COOL DOWN TEST EXCESSIVE TIME (SINGLE-ZONE) 

For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The Cooldown Test checks AlC system performance based on Evaporator Temperature Sensor input. The main cri
teria is to lower evaporator temperature 11.11°C (20°F) within one minute. Before starting the test, the evaporator 
temperature must be above 13°C (55°F) and the front blower speed must be set to high speed. When the test is 
running, AlC Select and AlC Request will be on and the AlC status indicator will flash. When the test is complete, 
the scan tool will display one or more test status messages to indicate the outcome of the Cooldown Test. A Suc
cessful Cool down - Test Passed status message indicates that the main test criteria was met. A DTC Set During 
Routine - Test Not Passed status message indicates that the AlC system is unable to lower the evaporator tem
perature 11.11 DC (20°F) within one minute. A Conditions Too Cold - Test Not Run status message indicates that the 
evaporator temperature was below 13°C (55°F) when starting the Cooldown Test. A Blowers Not On High - Test Not 
Run status message indicates that either the front blower speed was not set to high speed prior to starting the 
Cooldown Test or the front blower speed was changed from high speed to another setting after starting the 
Cooldown test. A Refrigerant Temperature Sensor Error status message indicates that a fault occurred with the 
Evaporator Temperature Sensor/sensor circuits. A No Results StoredlTest Not Complete status message indicates 
that the power was cycled while the test was running . 

• When Monitored: 
When the Cooldown Test is executed . 

• Set Condition: 
If the AlC system is unable to lower the evaporator temperature 11.11 DC (20DF) within one minute. 

Possible Causes 

OTHER HVAC SYSTEM FAULTS PRESENT 

EVAPORATOR TEMPERATURE SENSOR CIRCUITS 

EVAPORATOR TEMPERATURE SENSOR 

TOTALLY INTEGRATED POWER MODULE (TIPM) FAULTS PRESENT 

POWERTRAIN SYSTEM FAULTS PRESENT 

Diagnostic Test 

1. DIAGNOSE COOLDOWN TEST STATUS MESSAGES 

Were any of the following status messages present after performing the Cool down Test? 

Yes, Conditions Too Cold - Test Not Run 
If running, turn the AlC compressor off. Verify that the work area ambient temperature is above 15.6°C 
(60°F). If not, move the vehicle to a warmer work area. Verify that the evaporator temperature is above 
13°C (55°F). If not, set the blower to high speed and allow the blower to run for five minutes. Then, run 
the Cooldown Test again. 

Ves, Blowers Not On High - Test Not Run 
Set the blower speed to high speed and then run the Cooldown Test again. 

Yes, No Results StoredlTest Not Complete 
Verify that power is not interrupted while rerunning the Cooldown Test. 

No »Go To 2 
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2. CHECK FOR OTCs IN THE AlC HEATER CONTROL MODULE 

Turn the ignition on. 
With the scan tool, read HVAC DTCs. 

Excluding 81079-Climate Control Cool Down Test Excessive Time, are any DTCs present in the AlC 
Heater Control Module? 

Yes »Diagnose and Repair the DTC(s}. Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. Rerun the Coo/down Test after the repair is complete. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Go To 3 

3. CHECK FOR DTCs IN THE TIPM 

With the scan tool, read TIPM DTCs. 

Are any OTCs present in the TIPM? 

Yes »Diagnose and Repair the DTC(s). Rerun the Cooldown Test after the repair is complete. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

No »Go To 4 

4. CHECK FOR OTCs IN THE PCM I ECM 

With the scan tool, read PCM I ECM DTCs. 

Are any DTCs present in the PCM I ECM? 

Yes »Diagnose and repair the DTC(s). (Refer to 9 - ENGINE - DIAGNOSIS AND TESTING) for the diagnostic 
procedures. Rerun the Coo/down Test after the repair is complete. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONfC CONTROL 
MODULES STANDARD PROCEDURE). 

No »Refer to the Service Information for additional Cooldown Test related diagnostic information and testing 
procedures. Rerun the Cooldown Test after the repair is complete. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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82214-(HVAC) CLIMATE CONTROL INTERNAL 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
With the ignition on . 

• Set Condition: 
If the AlC Heater Control has an internal fault. This DTC has a maturing time of 5 seconds and a de-maturing 
time of 10 seconds. If the DTC's status changes from active to stored it will stay in memory for 100 ignition 
cycles. 

I AlC HEATER CONTROL 

Possible Causes 

NOTE: This DTC must be active for the results of this test to be valid. Do not perform this test if this DTC 
is stored. Refer to either HVAC System Test (ATC) or to HVAC System Test (MTC) for stored OTC test pro
cedures. 

Diagnostic Test 

1. REPLACE THE AlC HEATER CONTROL 

Repair 
Replace the AlC Heater Control in accordance with the Service Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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• When Monitored: 
Continuously 

• Set Condition: 
If the CAN B Bus (+) or CAN B Bus (-) circuit is open, shorted to voltage, or shorted to ground. 

Possible Causes 

ACTIVE U0019 CAN B BUS DTC IN THE TOTALLY INTEGRATED POWER MODULE (TIPM) 

(055) CAN B BUS (+) CIRCUIT OPEN 

(054) CAN B BUS (-) CIRCUIT OPEN 

AlC HEATER CONTROL 

Diagnostic Test 

1. VERIFY DTC U0019-CAN B BUS IS ACTIVE 

Turn the ignition on. 
With the scan tool, read HVAC DTCs. 

Does the scan tool display active: U0019-CAN B BUS? 

Yes »Go To 2 

No »If the DTC is stored, check for an intermittent condition by inspecting the related wiring harness for 
chafed, pierced, pinched, and partially broken wires. Also, inspect the related connectors for broken, 
bent, pushed out, spread, corroded, or contaminated terminals. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRON1C CONTROL 
MODULES - STANDARD PROCEDURE). 

2. CHECK FOR ACTIVE CAN B BUS RELATED DTCS IN THE TOTALLY INTEGRATED POWER MODULE 
(TIPM) 

With the scan tool, read Totally Integrated Power Module (TI PM) DTCs. 

Does the scan tool display any active CAN B BUS related DTCs? 

Yes »Diagnose and repair the DTC(s). (Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES -
DIAGNOSIS AND TESTING). 

No »Go To 3 
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3. CHECK (055) CAN B BUS (+) CIRCUIT FOR AN OPEN 

Turn the ignition off. 

Disconnect the negative battery cable. 
Disconnect the AlC Heater Control C1 harness connector. 
Disconnect the Totally Integrated Power Module (TIPM) C6 harness 
connector. 
Measure the resistance of the (055) CAN B Bus (+) circuit between the 
TIPM C6 harness connector and the AlC Heater Control C1 harness 
connector. 

Is the resistance below 2.0 ohms? 

Yes »Go To 4 

No »Repair the (055) CAN B Bus (+) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

4. CHECK (054) CAN B BUS (-) CIRCUIT FOR AN OPEN 

Measure the resistance of the (054) CAN B Bus (-) circuit between the 
TIPM C6 harness connector and the AlC Heater Control C1 harness 
connector. 

Is the resistance below 2.0 ohms? 

Yes »Replace the AlC Heater Control in accordance with the Ser-

No 

vice Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Repair the (D54) CAN B Bus (-) circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

1e c c c c c CJ CJ C 
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U0141-LOST COMMUNICATION WITH FRONT CONTROL MODULE 
For a complete wiring diagram Refer to Section 8W. 
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81614833 
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• When Monitored: 
With the ignition on. 

• Set Condition: 
If the AlC Heater Control looses communication with the Totally Integrated Power Module (TIPM). 

(Refer to a - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0151-LOST COMMUNICATION WITH OCCUPANT RESTRAINT CONTROLLER 
(ORC) 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
With the ignition on. 

• Set Condition: 
If the AlC Heater Control looses communication with the Occupant Restraint Controller (ORC). 

(Refer to a - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0154-LOST COMMUNICATION WITH OCCUPANT CLASSIFICATION MODULE 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
With the ignition on. 

• Set Condition: 
If the AlC Heater Control looses communication with the Occupant Classification Module (OCM). 

(Refer to a - ELECTRICAL/ELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0155-LOST COMMUNICATION WITH CLUSTERlCCN 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
With the ignition on. 

• Set Condition: 
If the AlC Heater Control looses communication with the Cluster (CCN). 

(Refer to a - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0156-LOST COMMUNICATION WITH EOM 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
With the ignition on. 

• Set Condition: 
If the AlC Heater Control looses communication with the Compass Temperature Module (EOM). 

(Refer to a - ElECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0168-LOST COMMUNICATION WITH VEHICLE SECURITY CONTROL MODULE 
(SKREEMIWCM) 
For a complete wiring diagram Refer to Section aw. 
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• When Monitored: 
With the ignition on. 

• Set Condition: 
If the AlC Heater Control looses communication with the Vehicle Security Control Module (SKREEMIWCM). 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES .. DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0169-LOST COMMUNICATION WITH SUNROOF CONTROL MODULE 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
With the ignition on. 

• Set Condition: 
If the AlC Heater Control looses communication with the Sunroof Control Module (SCM). 

(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES .. DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0184-LOST COMMUNICATION WITH RADIO 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
With the ignition on. 

• Set Condition: 
If the AlC Heater Control looses communication with the Radio. 

(Refer to 8 • ELECTRICAUELECTRONIC CONTROL MODULES .. DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0186-LOST COMMUNICATION WITH AUDIO AMPLIFIER 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
With the ignition on. 

• Set Condition: 
If the AlC Heater Control looses communication with the Amplifier (AMP). 

(Refer to 8 .. ELECTRICAUELECTRONIC CONTROL MODULES .. DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0195-LOST COMMUNICA1"ION ,WrrH SDARS 
For a complete wiring diagram Refer to Section 8W. 

• When Monitored: 
With the ignition on. 

• Set Condition: 
If the AlC Heater Control looses communication with the Satellite Audio Receiver (SDARS). 

(Refer to 8 .. ELECTRICAUELECTRONIC CONTROL MODULES .. DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0196-LOST COMMUNICATION WITH VEHICLE ENTERTAINMENT CONTROL 
MODULE 
For a complete wiring diagram Refer to Section 8W. 
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• When Monitored: 
With the ignition on. 

• Set Condition: 
If the AlC Heater Control looses communication with the Vehicle Entertainment System (VES). 

(Refer to a - ELECTRICAUELECTRONtC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

U0197-LOST COMMUNICATION WITH HANDS FREE PHONE MODULE 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
With the ignition on. 

• Set Condition: 
If the AlC Heater Control looses communication with the Hands Free Phone Module (HFM). 

(Refer to a - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for the diagnostic 
test procedure. 

DTe SET DURING ROUTINE - TEST NOT PASSED 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
When the Cooldown Test is executed. 

• Set Condition: 
If the AlC system is unable to lower the evaporator temperature 11 .11 DC (20°F) within one minute. 

For dual-zone HVAC systems, refer to B10B2-A/C COOL DOWN TEST PERFORMANCE for the diagnostic test 
procedure. For single-zone HVAC systems, reter to B1079-CLIMATE CONTROL COOL DOWN TEST EXCESSIVE 
TIME for the diagnostic test procedure. 

BLOWERS NOT ON HIGH - TEST NOT RUN 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
When the Cooldown Test is executed. 

• Set Condition: 
If either the blower speed was not set to high speed prior to starting the Cooldown Test or the blower speed 
was changed from high speed to another setting after starting the Cooldown test. 

For dual-zone HVAC systems, refer to B10B2-A/C COOL DOWN TEST PERFORMANCE for the diagnostic test 
procedure. For single-zone HVAC systems, refer to B1079-CLIMATE CONTROL COOL DOWN TEST EXCESSIVE 
TIME for the diagnostic test procedure. 

REFRIGERANT TEMPERATURE SENSOR ERROR 
For a complete wiring diagram Refer to Section aw. 

• When Monitored: 
When the Cooldown Test is executed. 

• Set Condition: 
If a fault occurred with the Evaporator Temperature Sensor/sensor circuits. 

For dual-zone HVAC systems, refer to B10B2-A/C COOL DOWN TEST PERFORMANCE for the diagnostic test 
procedure. For single-zone HVAC systems, refer to 81079-CLIMATE CONTROL COOL DOWN TEST EXCESSIVE 
TIME for the diagnostic test procedure. 
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Possible Causes 

(F942) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT OPEN 

(C70) BLOWER MOTOR HIGH DRIVER CIRCUIT OPEN 

(2134) GROUND CIRCUIT OPEN 

BLOWER MOTOR 

AlC HEATER CONTROL 

TIPM 

Diagnostic Test 

1. CHECK FOR OTCs IN THE TIPM 

Turn the ignition on. 
With the scan tool, read TIPM DTCs. 

Does the scan tool display any OTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in the applicable section for the diag-
nostic procedure. 

No »Go To 2 

2. CHECK OUTPUT FROM THE TIPM ON THE (F942) FUSED IGNITION SWITCH OUTPUT (RUN-START) 
CIRCUIT 

Turn the ignition off. 
Disconnect the Blower Motor harness connector. 
Turn the ignition on. 
With a scan tool in TIPM, select Actuators, and actuate the Blower 
Motor. 
Using the 12-volt test light connected to ground, probe the (F942) 
Fused Ignition Switch Output (Run-Start) circuit in the Blower Motor har
ness connector. 

Does the test light Illuminate brightly? 

Yes »Go To 3 

No »Go To 4 
MOTOR· 

8LOWER 

BLACK 

816460&9 
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3. CHECK (C70) BLOWER MOTOR HIGH DRIVER CIRCUIT & (Z134) GROUND CIRCUIT FUNCTION 

Turn the ignition off. 
Turn the blower control on. 

NOTE: The test light should be illuminated and bright. Compared 
the brightness to that of a direct connection to the battery. 
Using a 12-volt test light connected to 12 volts, probe the (C70) Blower 
Motor High Driver circuit in the Blower Motor harness connector. 

Does the test light illuminate brightly? 

Yes »Replace the Blower Motor in accordance with the Service 
Information. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE). 

No »Go To 5 

f\ 
... ', .... 

, I 

B+ 

2~ 
MOTOR. 1 
BLOWER 

4. CHECK THE (F942) FUSED IGNITION SWITCH OUTPUT (RUN-START) CIRCUIT FOR AN OPEN 

Turn the ignition off. 
Disconnect the TI PM C3 harness connector. 
Measure the resistance of the (F942) Fused Ignition Switch Output 
(Run-Start) circuit between the TI PM C3 harness connector and the 
Blower Motor harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the TI PM in accordance with the Service Informa-

No 

tion. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 

ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

» Repair the (F942) Fused Ignition Switch Output (Run-Start) 
circuit for an open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 
- ELECTRICAUELECTRONIC CONTROL MODULES -
STANDARD PROCEDURE). 

II-OWER 

7 

16 

22 = ==(fil==~.l 

MODULE- \ 

TOTALLY 17 
INTEGRATED 

POWI!RC3 

816460e4 

17 

8164614e 



24 - 204 HVAC· ELECTRICAL DIAGNOSTICS -------------- DR 

5. CHECK THE BLOWER MOTOR HIGH DRIVER CIRCUIT FOR AN OPEN 

Disconnect the AlC Heater Control C2 harness connector. 
Measure the resistance of the (C70) Blower Motor High Driver circuit 
between the AlC Heater Control C2 harness connector and the Blower 
Motor harness connector. 

Is the resistance below S.O ohms? 

Yes »Go To 6 

No »Repair the (C70) Blower Motor High Driver circuit for an 
open. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE). 

6. CHECK THE (Z134) GROUND CIRCUIT FOR AN OPEN 

Measure the resistance of the (Z134) Ground circuit between ground 
and the AlC Heater Control C2 harness connector. 

Is the resistance below 5.0 ohms? 

Yes »Replace the AlC Heater Control in accordance with the Ser-
vice Information. 

No »Repair the (Z134) Ground circuit for an open. 
Perform BODY VERIFICATION TEST· VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES 
STANDARD PROCEDURE). 

~ID 
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MOTOft· 1 
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81846OfO 

CONTROL-AIC. 
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*HVAC SYSTEM TEST 
For a complete wiring diagram Refer to Section 8W. 

Theory of Operation 
The HVAC System Test provides a starting point in the diagnostic process by identifying the appropriate diagnostic 
procedure or system test to perform when diagnosing a given symptom, condition, or DTC. It also provides a means 
for testing the entire HVAC system by utilizing the AlC-heater control's On-Board System Tests. The On-Board Sys
tem Tests can also assist in diagnosing stored DTCs. (Refer to 24 - HEATING & AIR CONDITIONING - DIAGNOSIS 
AND TESTING) for additional information about on-board diagnostics. 

Diagnostic Test 

1. HVAC SYSTEM TEST 

NOTE: Diagnose and repair all active DTCs before diagnosing and repairing stored DTCs. 

Make a selection based on the symptom, condition, or DTC that you want to diagnose. 

For Any Active DTC 
Refer to the Table of Contents in this Section for a complete list of HVAC related symptoms. 

Scan Tool Indicates HVAC Not Active On Bus 
(Refer to 8 - ELECTRICAUELECTRONIC CONTROL MODULES - DIAGNOSIS AND TESTING) for no 
response related diagnostic procedures. 

Blower Motor Inoperative 
Refer to *Blower Motor Inoperative in this Section. 

Complete HVAC System Test 
Go To 2 

AlC System Performance Test 
Go To 2 

Mode Switch & Door Actuator Ckt Test 
Go To 3 

Actuator DTC Detection Test 
Go To 4 

Actuator Calibration Test 
Go To 5 

2. AlC SYSTEM PERFORMANCE TEST 

NOTE: The following are prerequisites of the Cooldown Test. Verify each of the following before running the 
test: 
• If active, diagnose and repair Evaporator Temperature Sensor related DrCs before proceeding. Refer to 

the Table of Contents in this Section for a complete list of HVAC related symptoms. 
• Verify that the refrigerant system has an adequate charge. Check and repair as necessary before pro

ceeding. (Refer to 24 - HEATING & AIR CONDITIONING/PLUMBING· DIAGNOSIS AND TESTING). 
• Verify that the blower motor operates correctly in all speeds. Diagnose and repair all blower related faults 

before proceeding. 
• Verify that the work area ambient temperature is above 1S.6°C (60°F) before proceeding. Move the vehicle 

to a warmer work area if necessary. 
• Verify that the evaporator temperature is above 13°C (55°F) before proceeding. 
• Verify that the Mode Select control is set to the panel position. 
• Verify that the AlC compressor is not running. If the compressor is running, turn the AlC off and allow the 

evaporator to warm up before proceeding. 

NOTE: Running the AC Cooldown test will cause the AlC status indicator to flash. 

NOTE: One or more status messages will display on the scan tool after running the Cooldown Test. These 
messages will clear after paging back out of this test function. Therefore, it Is important to note all mes
sages before doing so. 
Start the engine. 
Turn the Blower control to the high speed position. 
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With the scan tool in HVAC, select System Tests and then select Cooldown test. Allow the test to run to completion. 

Does the scan tool display a status message that indicates a fault has occurred? 

Yes, Conditions Too Cold - Test Not Run 
If running, turn the AlC compressor off. Verify that the work area ambient temperature is above 15.6°C 
(60°F). If not, move the vehicle to a warmer work area. Verify that the evaporator temperature is above 
13°C (55°F). If not, set the blower to high speed and allow the blower to run for five minutes. Then. run 
the Cooldown Test again. 

Yes, Blowers Not On High .. Test Not Run 
Set the blower speed to high speed and then run the Cooldown Test again. 

Yes, No Results Storedrrest Not Complete 
Verify that power is not interrupted while rerunning the Cool down Test. 

Yes, Refrigerant Temperature Sensor Error 
For Dual-Zone HVAC systems, refer to B10B2-AlC COOL DOWN TEST PERFORMANCE for the diag
nostic test procedure. For Single-Zone HVAC systems, refer to B1079-CLIMATE CONTROL COOL 
DOWN TEST EXCESSIVE TIME for the diagnostic test procedure. 

Yes, DTC Set During Routine .. Test Not Passed 
For Dual-Zone HVAC systems, refer to B10B2-AlC COOL DOWN TEST PERFORMANCE for the diag
nostic test procedure. For Single-Zone HVAC systems, refer to B1079-GLiMATE CONTROL COOL 
DOWN TEST EXCESSIVE TIME for the diagnostic test procedure. 

No »As necessary, either Go To 3, 4, or 5, or Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 -
ELECTRICAUELECTRONIC CONTROL MODULES - STANDARD PROCEDURE). 

3. MODE SWITCH & DOOR ACTUATOR CIRCUIT TEST 

NOTE: If at anytime a DTC becomes active during this test, proceed to the conclusion question. 

NOTE: If multiple OTCs are active, diagnose those that relate to a short circuit first 

NOTE: Dual-Zone AlC Heater Controls do not set DTCs for stuck mode switches. Therefore, verify that the 
AlC Heater Control is not damaged and that the mode switches and status indicators fUnction properly and 
repair as necessary before proceeding. 
If not done so previously, start the engine. 
Turn the Blower control to the low speed position. 
Set the Blend control (single-zone) or Driver Blend control (dual-zone) to the full cold position. 
If equipped, set the Passenger Blend control to the full cold position. 
Monitor the scan tool for active HVAC DTCs while performing the following test steps. 
If equipped, press the AlC mode switch on, wait 30 seconds, and then press it off. 
On Dual-Zone systems, press the Recirc mode switch on, wait 30 seconds, and then press it off. 
If equipped, press the EBL mode switch on, wait 30 seconds, and then press it off. 
Move the Blend control (single-zone) or Driver Blend control (dual-zone) from full cold to full hot. wait 30 seconds, 
and then move it back to full COld. 

If equipped, move the Passenger Blend control from full cold to full hot, wait 30 seconds, and then moved it back 
to full cold. 

Turn the Mode select control to the defrost position, wait 30 seconds, and then turn it to the panel position (dual
zone) or panel I recirc position (single-zone). Wait 30 seconds before proceeding. 

Does the scan tool display any active OTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »If you are here due to a stored DTC, it is possible that a technician may not have erased the DTC 
following a repair. If possible, verify if the vehicle was recently in for this type of service. Otherwise, 
either Go To 4 or 5, or visually inspect the related wiring harness for chafed, pierced, pinched, and 
partially broken wires and the wiring harness connectors for broken, bent, pushed out, and corroded 
terminals, and repair as necessary. 

Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 



DR -------------- HVAC • ELECTRICAL DIAGNOSTICS 24 -. 207 

4. ACTUATOR DTC DETECTION TEST 

NOTE: The Actuator DTC Detection Test clears all door actuator related DTCs when the test is actuated. 
If not done so previously, start the engine. 
With the scan tool, select System Tests and then select Actuator DTC Detection. When the test is complete, select 
View DTCs. 

Does the scan tool display any DTCs? 

Yes, Dual·Zone 
Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the passenger blend door, 
diagnose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in 
this Section for a complete list of HVAC related symptoms. 

Yes, Slngle·Zone 
Diagnose and repair the DTC(s). If multiple DTCs are present, beginning with the common circuit, diag
nose and repair all short high DTCs and then all short low DTCs. Refer to the Table of Contents in this 
Section for a complete list of HVAC related symptoms. 

No »If you are here due to a stored DTC, it is possible that a technician may not have erased the DTC 
following a repair. If possible, verify if the vehicle was recently in for this type of service. Otherwise, 
either Go To 5 or visually inspect the related wiring harness for chafed, pierced, pinched, and partially 
broken wires and the wiring harness connectors for broken, bent, pushed out, and corroded terminals, 
and repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 

5. ACTUATOR CALIBRATION TEST 

NOTE: For vehicles equipped with EBl, running the HVAC Door Recalibration will cause the EBl status 
indicator to flash. 
NOTE: The Actuator Calibration Test clears all door actuator related DTCs when the test is actuated. 
If not done so previously, start the engine. 
With the scan tool, select System Tests and then select Actuator Calibration Test. When the test is complete, select 
View DTCs. 

Does the scan tool display any DTCs? 

Yes »Diagnose and repair the DTC(s). Refer to the Table of Contents in this Section for a complete list of 
HVAC related symptoms. 

No »No problem found. However, if you are here due to a stored DTC, it is possible that a technician may 
not have erased the DTC following a repair. If possible, verify if the vehicle was recently in for this type 
of service. Otherwise, visually inspect the related wiring harness for chafed, pierced, pinched, and par
tially broken wires and the wiring harness connectors for broken, bent, pushed out, and corroded ter
minals, and repair as necessary. 
Perform BODY VERIFICATION TEST - VER 1. (Refer to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES - STANDARD PROCEDURE). 
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HVAC .. SERVICE INFORMATION 

DESCRIPTION 

24 . 209 

A manually controlled single zone type heating-air conditioning system or a manually controlled dual zone type heat
ing-air conditioning system is available on this model. 

To maintain the performance level of the heating, ventilation and air conditioning (HVAC) system, the engine cooling 
system must be properly maintained. The use of a bug screen is not recommended. Any obstructions in front of the 
radiator or AlC condenser will reduce the performance of the AlC and engine cooling systems. 

The engine cooling system includes the radiator, thermostat, radiator hoses and the engine coolant pump. Refer to 
7 - Cooling for more information before opening or attempting any service to the engine cooling system. 

All vehicles are equipped with a common heater, ven-
tilation and air conditioning (HVAC) housing (1). The 
system combines air conditioning, heating, and venti
lating capabilities in a single unit housing mounted 
within the passenger compartment under the instru
ment panel. The HVAC housing includes: 

• Blend-air door(s) and actuator(s) (2) 
• Recirculation-air door and actuator (3) 
• AlC evaporator {4} 
• Blower motor (5) 
• Blower motor resistor (6) 
• Evaporator temperature sensor (7) 
• Heater core (8) 
• Mode-air doors and actuators (9) 

81Q359bc 

Based upon the system and mode selected, conditioned air can exit the HVAC housing through one or a combi
nation of the three main housing outlets: defrost, panel or floor. The defrost and the panel outlets are located on the 
top of the housing and, the floor outlet is located on the bottom of the housing. Once the conditioned air exits the 
HVAC housing, it is further directed through molded plastic ducts to the various outlets within the vehicle interior. 
These outlets and their locations are as follows: 

• Defroster Outlet - Four defroster outlets are located in the instrument panel top cover, near the base of the 
windshield. 

• Side Window Demister Outlets - There are two side window demister outlets, one is located at each out
board end of the instrument panel top cover, near the belt line at the A-pillars. 

• Panel Outlets - There are four panel outlets in the instrument panel, one located near each outboard end of 
the instrument panel faCing the rear of the vehicle and two located near the top of the instrument panel center 
bezel. 

• Front Floor Outlets There are two front floor outlets, one located above each side of the floor panel center 
tunnel near the dash panel. 

• Rear Outlets - On Mega Cab models there are two outlets located at the rear of the center front seat. 

OPERATION 
Both the manual temperature control (MTC) single zone heating-AiC system and the dual zone heating-Ale system 
are blend-air type systems. In a blend-air heating-AiC system, a blend-air door controls the amount of conditioned 
air that is allowed to flow through. or around the heater core. In the available dual zone system, two blend-air doors 
are used to provide completely independent side-to-side temperature control of the discharge air. The temperature 
control(s) determines the discharge air temperature(s) by operating the blend door actuator(s), which move the 
blend·air door(s). This design allows almost immediate control of output air temperature(s). 
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NOTE: Typical blend-air type HVAC system shown. 

The heating-AIC system pulls outside (ambient) air 
through the fresh air intake (4) located at the cowl 
panel at the base of the windshield and into the air 
inlet housing above the heating, ventilation and air 
conditioning (HVAC) housing and passes through the 
AlC evaporator (7). Air flow is then directed either 
through or around the heater core (2). This is done by 
adjusting the position of the blend-air door(s) (3) with 
the temperature control(s) located on the AlC-heater 
control in the instrument panel. Air flow is then 
directed out the floor outlet (8), instrument panel outlet 
(10) or the defroster outlet (1) in various combinations 
by adjusting the position of the mode-air doors (9 and 
11) using the mode control located on the AlC-heater 
control. The temperature and mode control uses elec
trical actuators to operate the air doors. 

The velocity of the air flow out of the outlets can be 
adjusted with the blower speed control located on the AlC-heater control. 

8196551e 

The fresh air intake can be shut off by pressing the Recirculation button on the AlC-heater control. This will operate 
the electrically actuated recirculation-air door (5), which closes off the fresh air intake. With the fresh air intake 
closed, the conditioned air within the vehicle is pulled back into the HVAC housing through the recirculation air 
intake (6) located within the passenger compartment. 

On models equipped with AlC, the AlC compressor can be engaged by pressing the AlC (snowflake) button on the 
AlC-heater control. It will automatically engage when the mode control is set in any Mix to Defrost position. This will 
remove heat and humidity from the air before it is directed through or around the heater core. The mode control on 
the AlC-heater control is used to direct the conditioned air to the selected system outlets. 

The defroster outlet receives airflow from the HVAC housing through the molded plastic defroster duct, which con
nects to the HVAC housing defroster outlet. The airflow from the defroster outlets is directed by fixed vanes in the 
defroster outlet grilles and cannot be adjusted. The defroster outlet grilles are integral to the instrument panel top 
cover. 

The side window demister outlets receive airflow from the HVAC housing through the molded plastic defroster duct 
and two molded plastic demister ducts. The airflow from the side window demister outlets ;s directed by fixed vanes 
in the demister outlet grilles and cannot be adjusted. The side window demister outlet grilles are integral to the 
instrument panel. The demisters direct air from the HVAC housing through the outlets located on the top corners of 
the instrument panel. The demisters operate when the mode control knob is positioned in the floor-defrost and 
defrost-only settings. Some air may be noticeable from the demister outlets when the mode control is in the bi-Ievel 
to floor positions. 

The panel outlets receive airflow from the HVAC housing through a molded plastic main panel duct, center panel 
duct and two end panel ducts. The two end panel ducts direct airflow to the left and right instrument panel outlets, 
while the center panel duct directs airflow to the two center panel outlets. Each of these outlets can be individually 
adjusted to direct the flow of air. 

The floor outlets receive airflow from the HVAC housing through the floor distribution duct. The front floor outlets are 
integral to the molded plastic floor distribution duct, which is secured to the bottom of the housing. The floor outlets 
cannot be adjusted. 

NOTE: It is important to keep the air intake opening clear of debris. Leaf particles and other debris that is 
small enough to pass through the cowt opening screen can accumUlate within the HVAC housing. The 
closed, warm, damp and dark environment created within the housing is ideal for the growth of certain 
molds, mildews and other fungi. Any accumulation of decaying plant maHer provides an additional food 
source for fungal spores, which enter the housing with the fresh intake-air. Excess debris, as well as objec
tionable odors created by decaying plant matter and growing fungi can be discharged into the passenger 
compartment during heater-AiC operation if the air intake opening is not kept clear of debris. 

The AlC system on models so equipped is designed for the use of non-CFC, R-134a refrigerant and uses an AlC 
fixed orifice tube located in the liquid line to meter the flow of refrigerant to the AlC evaporator. The AlC evaporator 



DA~~~~~~~~~~~~~~~H~C - SERVICE INFORM~ION 24 - 211 

cools and dehumidifies the incoming air prior to blending it with the heated air. To maintain minimum evaporator 
temperature and prevent evaporator freezing, an evaporator temperature sensor is used to supply evaporator tem
perature input to the AlC-heater control. The powertrain control module (PCM) cycles the AlC compressor clutch off 
and on as necessary to protect the AlC system from evaporator freezing and optimize AlC system performance. 

DIAGNOSIS AND TESTING 

HEATING-AIC SYSTEM DIAGNOSTICS 

CAUTION: Do not exchange AlC Heater Controls from vehicle to vehicle. Software versions differ between 
models and model years. Installing an AlC Heater Control with software that is incompatible for a given 
vehicle can result in either improper or failed HVAC system operation. 

ON-BOARD DIAGNOSTICS 
The AlC-heater control communicates on the controller area network (CAN) B bus and is fully addressable with a 
scan tool. 

The AlC-heater control's primary means of fault detection is through active and stored diagnostic trouble codes 
(DTCs). Active DTCs are those which currently exist in the system. The condition causing the fault must be repaired 
in order to clear this type of DTC. Stored DTCs are those which occurred in the system since the AlC-heater control 
received the last clear diagnostic info message. DTCs must be read with a scan tool. Refer to 24 - HVAC - Elec
trical Diagnostics for HVAC DTC diagnostic test procedures. 

The AlC-heater control's secondary means of fault detection is through system tests. These tests include the HVAC 
System Test, the AlC Cooldown Test, Actuator Calibration, and Actuator DTC Detection. Refer to System Tests in 
this Section for a detailed description of each test. 

SYSTEM TESTS 

HVAC System Test 
• 

The HVAC System Test, found in 24 - HVAC - Electrical Diagnostics, provides a starting point in the diagnostic 
process by identifying the appropriate diagnostic procedure or system test to perform when diagnosing a given 
symptom, condition, or DTC. It also provides a means for testing the entire HVAC system by utilizing the AlC-heater 
control's On-Board System Tests. The On-Board System Tests can also assist in diagnosing stored DTCs. 

AlC COOLDOWN TEST 

NOTE: The work area ambient temperature must be above 21 0 C (700 F) and the evaporator temperature 
must be above 100 C (500 F) prior to conducting the AlC Cooldown Test. 

The AlC Cooldown Test: 

• is actuated with a scan tool. 
• tests AlC system performance based on evaporator temperature sensor input. 
• is performed with controls set to full cool and high blower and with windows open. 
• will fail if evaporator temperature is below 10°C (50°F) when initiating the test. 

• will pass if the evaporator temperature drops 11 °C (20°F). 
• indicates an outcome by displaying one or more test status messages on the scan tool. These test status 

messages will clear after paging back out of this test function. Therefore, is it important to note all of the mes
sages before doing so. 

• will cause the AlC status indicator to flash while the test is running. 

ACTUATOR CALIBRATION FUNCTION 

The Actuator Calibration function: 

• is actuated with a scan tool. 
• clears all actuator related DTCs when the test is actuated. 

• homes and repositions door actuators. 
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• monitors for door span faults. Door span faults (XXX Door Travel Range Too Large or XXX Door Travel Range 
Too Small) will only display after calibration. 

• will cause the electric backlight (EBL) status indicator (if equipped) to flash while the test is running. 

ACTUATOR DTC DETECTION TEST - DUAL-ZONE 

The Actuator DTC Detection Test: 

• is actuated with a scan tool. 
• clears all actuator related OTCs when the test is actuated. 
• supplements the continuous diagnostics on the actuator drive system. 
• monitors for shorted actuator circuits allowing service to easily diagnose and troubleshoot up to three simul

taneous shorts. Shorted actuator circuit faults (XXX Control Circuit High or XXX Control Circuit Low) will only 
display after running the Actuator DTC Detection Test. 

After repairing each DTC, cycle the ignition switch, and then run the Actuator DTC Detection Test again to ensure 
that no new DTCs exist. If multiple OTCs are present, beginning with the passenger blend door, diagnose and repair 
all short high faults and then short low faults. When the test returns passed, clear all faults and run the Actuator 
Calibration function as a final check of system health. 

ACTUATOR DTC DETECTION TEST - SINGLE-ZONE 

The Actuator DTC Detection Test: 

• is actuated with a scan tool. 
• clears all actuator related DTCs when the test is actuated. 
• supplements the continuous diagnostics on the actuator drive system. 
• monitors for shorted actuator circuits allowing service to easily diagnose and troubleshoot up to three simul

taneous shorts. Shorted actuator circuit faults (XXX Control Circuit High or XXX Control Circuit Low) will only 
display after running the Actuator DTC Detection Test. 

After repairing each DTC, cycle the ignition switch, and then run the Actuator DTC Detection Te?t again to ensure 
that no new OTCs exist. If multiple OTCs are present, beginning with the common circuit, diagnose and repair all 
short high faults and then short low faults. When the test returns passed, clear all faults and run the Actuator Cal
ibration function as a final check of system health. 

AlC PERFORMANCE 
The AlC system is designed to provide the passenger compartment with low temperature and low humidity air. The 
AlC evaporator, located in the HVAC housing is cooled to temperatures near the freezing point. As warm damp air 
passes over the fins of the AlC evaporator, the air transfers its heat to the refrigerant in the evaporator coils and the 
moisture in the air condenses on the evaporator fins. During periods of high heat and humidity, an AlC system will 
be more effective in the Recirculation mode (max-AlC). With the system in the Recirculation mode, only air from the 
passenger compartment passes through the Ale evaporator. As the passenger compartment air dehumidifies, the 
AlC system performance levels rise. 

Humidity has an important bearing on the temperature of the air delivered to the interior of the vehicle. It is impor
tant to understand the effect that humidity has on the performance of the Ale system. When humidity is high, the 
AlC evaporator has to perform a double duty. It must lower the air temperature, and it must lower the temperature 
of the moisture in the air that condenses on the evaporator fins. Condensing the moisture in the air transfers heat 
energy into the evaporator fins and coils. This reduces the amount of heat the AlC evaporator can absorb from the 
air. High humidity greatly reduces the ability of the Ale evaporator to lower the temperature of the air. 

However, evaporator capacity used to reduce the amount of moisture in the air is not wasted. Wringing some of the 
moisture out of the air entering the vehicle adds to the comfort of the passengers. Although, an owner may expect 
too much from their AlC system on humid days. A performance test is the best way to determine whether the sys
tem is performing up to design standards. This test also provides valuable clues as to the possible cause of trouble 
with the AlC system. The ambient air temperature in the location where the vehicle will be tested must be a mini
mum of 21 0 C (700 F) for this test. 
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AlC PERFORMANCE TEST 

WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 

NOTE: When connecting the service equipment coupling to the line fitting, verify that the valve of the cou· 
piing is futly closed. This will reduce the amount of effort required to make the connection. 

NOTE: The work area ambient temperature must be above 21 0 C (700 F) and the evaporator temperature 
must be above 13° C (550 F) prior to conducting the AlC Performance Test. 

1. Conduct the AlC System Perlormance Test (Cooldown Test) found within the HVAC System Test (refer to 24 -
HVAC Electrical Diagnostics). If no diagnostic trouble codes (DTCs) are found in the AlC-heater control, power
train control module (PCM) or engine control module (ECM) (depending on engine application), gateway module 
or the totally integrated power module (TIPM). go to Step 2. If any DTCs are found, repair as required, then 
proceed to Step 2. 

2. Connect a tachometer and a manifold gauge set or an AlC recycling/charging station. 

3. Operate the heating~AlC system under the following conditions. 
• Engine at 1 ,000 rpm at operating temperature 
• Door and windows closed 

• Transmission in Park or Neutral with parking brake set (depending on application) 
• AlC-heater controls set to panel mode, full cool, high blower and with AlC compressor engaged. If the AlC 

compressor does not engage, see the AlC System Diagnosis chart. 

4. Insert a thermometer in the driver side center panel air outlet and operate the AlC system until the thermometer 
temperature stabilizes. 

5. With the AlC compressor clutch engaged, compare the air temperature at the center panel outlet and the AlC 
compressor discharge pressure (high side) to the AlC Performance Temperature and Pressure chart. The com
pressor clutch may cycle, depending upon the' ambient temperature and humidity. If the clutch cycles, use the 
readings obtained before the clutch disengaged (coldest temperature). 

Ale PERFORMANCE TEMPERATURE AND PRESSURE 

Ambient Air 21° C 270 C 32° C 38° C 43° C 
Temperature (70 0 F) (800 F) (900 F) (100° F) (110 0 F) 

Air Temperature at 7° C 7° C 13° C 13° C 180 C 
Center Panel Outlet (450 F) (450 F) (550 F) (550 F) (640 F) 

Compressor Inlet 
138 to 207 kPa 172 to 241 kPa 

207 to 276 241 to 310 
276 to 345 kPa 

Pressure at Service 
(20 to 30 psi) (25 to 35 psi) 

kPa kPa (40 to 50 psi) 
Port (low Side) (30 to 40 psi) (35 to 45 psi) 

Compressor 1034 to 1724 1379 to 2068 1724 to 2413 1999 to 2689 2413 to 2965 
Discharge Pressure at kPa kPa kPa kPa 

kPa 
Service Port (High (150 to 250 (200 to 300 (250 to 350 (290 to 390 (350 to 430 psi) 
Side) psi) psi) psi) psi) 

6. If the air outlet temperature fails to meet the specifications in the AlC Perlormance Temperature and Pressure 
chart, or if the AlC compressor discharge pressure is high, refer to the AlC System Diagnosis chart. 
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AlC SYSTEM DIAGNOSIS 

Condition Possible Causes Correction 

Constant compressor 1. Low refrigerant system 1. See Refrigerant System Leaks in this group. 
engagement and warm air charge. Test the refrigerant system for leaks. Repair, 
from passenger vents. evacuate and charge the refrigerant system as 

required. 

Equal pressures, but the 1. No refrigerant in the 1. See Refrigerant System Leaks in this group. 
compressor clutch does not refrigerant system. Test the refrigerant system for leaks. Repair, 
engage. evacuate and charge the refrigerant system as 

required. 

2. Inoperative fuse. 2. Check the fuse in the junction block. Repair the 
shorted circuit or component and replace the fuse 
as required. 

3. Inoperative AlC 3. See AlC Compressor Clutch Field Coil in this 
compressor clutch field coil. group. Test the compressor clutch field coil and 

replace as required. 

4. Improperly installed or 4. See Evaporator Temperature Sensor in this 
inoperative Evaporator group. Correctly install or test and replace the 
Temperature Sensor. sensor as required. 

5. Improperly installed or 5. See AlC pressure transducer in this group. 
inoperative AlC pressure Correctly install or test and replace the sensor as 
transducer. required. 

6. Inoperative AlC4 heater 6. Refer to the appropriate Electrical Diagnostic 
control, totally integrated Procedures for testing of the AlC-heater control, 
power module (TIPM), T1PM, gateway module or PCMJECM. Test the 
gateway module or module and replace as required. 
PCMJECM. 

Normal pressures, but AlC 1. Excessive refrigerant oil in 1. See Refrigerant Oil Level in this group. Recover 
Performance Test air system. the refrigerant from the refrigerant system and 
temperatures at center panel inspect the refrigerant oil content. Restore the 
outlet are too high. refrigerant oil to the proper level as required. 

2. Blend door inoperative or 2. See Blend Door in this group. Inspect the blend 
sealing improperly. door for proper operation and sealing and correct 

as required. 

3. Blend door actuator 3. Perform blend door actuator diagnosis, replace 
inoperative. as required. 

The low side pressure is 1. Low refrigerant system 1. See Refrigerant System Leaks in this group. 
normal or slightly low, and charge. Test the refrigerant system for leaks. Repair, 
the high side pressure is too evacuate and charge the refrigerant system as 
low. required. 

2. Refrigerant flow through 2. See AlC Accumulator in this group. Replace the 
the AlC accumulator is restricted accumulator as required. 
restricted. 

3. Refrigerant flow through 3. See AlC Evaporator in this group. Replace the 
the AlC evaporator is restricted evaporator as required. 
restricted. 

4. Inoperative Ale 4. See AlC Compressor in this group. Replace the 
compressor. compressor as required. 



Condition Possible Causes Correction 

The low side pressure is 1. Condenser air flow 1. Check the AlC condenser for damaged fins, 
normal or slightly high, and restricted. foreign objects obstructing air flow through the 
the high side pressure is too condenser fins, and missing or improperly 
high. installed air seats. Refer to Cooling for more 

information on air seals. Clean. repair, or replace 
components as required. 

2. Inoperative cooling fan. 2. Refer to Cooling for more information. Test the 
cooling fan and replace as required. 

3. Refrigerant system 3. See Refrigerant System Charge in this group. 
overcharged. Recover the refrigerant from the refrigerant 

system. Charge the refrigerant system to the 
proper level as required. 

4. Air in the refrigerant 4. See Refrigerant System Leaks in this group. 
system. Test the refrigerant system for leaks. Repair, 

evacuate and charge the refrigerant system as 
required. 

5. Engine overheating. 5. Refer to Cooling for more information. Test the 
cooling system and repair as required. 

The low side pressure is too 1. Accessory drive belt 1. Refer to Cooling for more information. Inspect 
high. and the high side slipping. the accessory drive belt condition and tension. 
pressure is too low. Tighten or replace the accessory drive belt as 

required. 

2. Fixed orifice tube not 2. See AlC Orifice Tube in this group. Replace the 
installed. liquid line as required. 

3. Inoperative AlC 3. See AlC Compressor in this group. Replace the 
compressor. compressor as required. 

The low side pressure is too 1. Restricted refrigerant flow 1. See Liquid, Suction, and Discharge Line in this 
low, and the high side through the refrigerant lines. group. Inspect the refrigerant lines for kinks, tight 
pressure is too high. bends or improper routing. Correct the routing or 

replace the refrigerant line as required. 

2. Restricted refrigerant flow 2. See AlC Qrifice Tube in this group. Replace the 
through the fixed orifice liquid line as required. 
tube. 

3. Restricted refrigerant flow 3. See AlC Condenser in this group. Replace the 
through the AlC condenser. restricted condenser as required. 

HEATER PERFORMANCE 
Before performing the following tests, refer to Group 7 - Cooling for the procedures to check the engine coolant 
level and trow, engine coolant reserve/recovery system operation, accessory drive belt condition and tension, radi
ator air flow and the fan drive operation. Perform the HVAC System Test (refer to 24 - HVAC Electrical Diagnostics). 
If any diagnostic trouble codes (DTCs) are found in the AlC-heater control, powertrain control module (PCM) or 
engine control module (ECM) (depending on engine application), gateway module or totally integrated power module 
(TIPM), repair as necessary. 

MAXIMUM HEATER OUTPUT: TEST AND ACTION 
Engine coolant is provided to the heater system through two heater hoses. With the engine idling at normal oper
ating temperature, set the temperature control to maximum heat position, the mode control to the floor position, and 
the blower motor control to the highest speed position. Using a test thermometer, check the temperature of the air 
being discharged from the floor outlets. Compare the test thermometer reading to the Heater Temperature Refer
ence chart. 



24-216 H~C - SER~CE INFORM~ION~~~~~~~~~~~~~~~DR 

HEATER TEMPERATURE REFERENCE 

Ambient Air Temperature 
160 C 21° C 26° C 32° C 
(600 F) (700 F) (80° F) (900 F) 

Minimum Air Temperature at 62° C 64° C 65° C 67° C 

Floor Outlet (144° F) (1470 F) (150° F) (153° F) 

If the heater outlet air temperature is below the minimum specification, refer to Group 7 - Cooling. Both of the heater 
hoses should be hot to the touch. The coolant return heater hose should be slightly cooler than the coolant supply 
heater hose. If the return hose is much cooler than the supply hose, locate and repair the engine coolant flow 
obstruction in the cooling system. Refer to Group 7 - Cooling for more information. 

OBSTRUCTED COOLANT FLOW 

Possible locations or causes of obstructed coolant flow are as follows: 

• Inoperative water pump. 
• Inoperative thermostat. 
• Pinched or kinked heater hoses. 
• Improper heater hose routing. 
• Plugged heater hoses or supply and return ports at the cooling system connections. 

• Plugged heater core. 

If proper coolant flow through the cooling system is verified, and heater outlet air temperature is low, a mechanical 
problem may exist. 

MECHANICAL PROBLEMS 

Possible locations or causes of insufficient heat due to mechanical problems are as follows: 

• Obstructed cowl air intake. 
• Obstructed heater system outlets. 
• Blend-air door(s) or actuator(s) not functioning properly. 

• Faulty blower motor system 
• Inoperative AlC-heater control 

TEMPERATURE CONTROL 

If the heater outlet .air temperature cannot be adjusted with the temperature control on the AlC-heater control, the 
following could require service: 

• Inoperative AlC-heater control. 
• Inoperative blend door actuator(s). 
• Inoperative, obstructed or improperly installed blend-air door. 
• Inoperative related wiring harness or connectors. 
• Improper engine coolant temperature. 

SPECIFICATIONS 

AlC SYSTEM 

Item 

AlC Compressor 

Freeze-up Control 

High psi Control 

Description 

Denso 10S17 (3.7U4.7U5.7L 
engines) 

Visteon HS-18 (S.9UB.7L diesel 
engines) 

Evaporator Temperature Sensor 

AlC pressure transducer 

Notes 

ND-8 PAG oil 

VC-46 PAG oil 

HVAC housing mounted 

AlC discharge line mounted 
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Item Description Notes 

R-134a Refrigerant Charge Capacity 3.7U4.7U5.7L - 0.728 kg (1.604 Also see AlC Underhood 
Ibs.) Specification Label located in the 
S.9U6.7L Diesel - 0.850 kg (1.873 engine compartment 
Ibs.) 

AlC Clutch Field Coil Draw 3.2 - 3.3 amps @ 12V ± 0.5V @ 3.7U4.7U5.7L engines 
21 0 C (700 F) 

3.1 - 4 amps @ 12V ± 0.5V @ 21 0 5.9U6.7L diesel engines 
C (70 0 F) 

AlC Clutch Air Gap 0.35 - 0.60 mm (0.014 - 0.024 in.) 3.7U4.7U5.7L engines 

0.35 - 0.75 mm (0.014 - 0.030 in.) 5.9U6.7L diesel engines 

TORQUE 

Description N·m Ft. Lbs. In. Lbs. 

All Screws NOT Listed 
1.1 10 Below 

-

AlC Accumulator Bolts 6.8 - 60 

AlC Compressor to Engine 
40 30 -

#3 Bolt (3. 7U4. 7L) 

AlC Compressor to Engine 
(except #3) Bolts 55 41 -
(3.7U4.7L) 

AlC Compressor to 
Mounting Bracket Lower 40 30 -
Bolts (5.7L) 

AlC Compressor to 
Mounting Bracket Rear 55 41 -

Bolt (5.7L) 

AlC Compressor to 
Mounting Bracket Bolts 27 20 -
(5.9U6.7L) 

AlC Condenser Bolts 10.5 - 95 

AlC Compressor Clutch 19 - 168 
Plate Bolt (3.7U4.7U5.7L) 

AlC Compressor Clutch 15 - 133 
Plate Bolt (5.9U6.7L) 

AlC Heater Control 2.2 - 20 
Screws 

Air Ducts to Instrument 2.2 - 20 
Panel Screws 

Blower Motor Screws 1.7 - 15 

HVAC Housing to Engine 6.8 - 60 
Side of Dash Panel Nuts 

HVAC Housing to Floor 6.8 - 60 
Bracket Bolt 

HVAC Housing to 
Passenger Side of Dash 6.8 - 60 
Panel Nuts 

Rear Air Outlet Housing 2.2 - 20 
Screws 
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Description N·m Ft. Lbs. In. Lbs. 

Refrigerant Unes to AlC 23 17 -
Compressor Bolt/Nut 

Refrigerant Line to AlC 
23 17 -Condenser Nut 
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SPECIAL TOOLS 

Ale SYSTEM 

Trim Stick C-4755 

AlC Line Disconnect Tools 7193 

Compressor Clutch Holding Fixture 9351 

Compressor Field Coil Installer 9352 

Compressor Field Coil Installer Spacer 9353 

Compressor Field Coil Remover 9354 

Clutch Pulley Installer 9355 

Snap Ring Pliers 9764 
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ACTUATOR-BLEND DOOR 

DESCRIPTION 
The blend door actuators are reversible, 12-volt direct 
current (DC), servo motors. Models with the single 
zone heating-AIC system have a single blend-air door, 
which is controlled by a single blend door actuator. 
Models with the dual zone system have two blend-air 
doors, which are controUed by two blend door actua
tors. 

The blend door actuator (1) for the single zone heat
ing-AIC system is located near the center of the HVAC 
housing (2). close to the dash panel. 

For the dual zone heating-AIC system. the same 
blend door actuator used for the single zone system 
becomes the driver side blend door actuator, which is 
mechanically connected to only the driver side blend
air door. A second separate blend door actuator (3) 
located on the top of the HVAC housing is mechani
cally connected to the passenger side blend-air door. 

All actuators (1) are interchangeable with each other. 
Each actuator is contained within an identical black 
molded prastic housing with an integral wire connector 
receptacle (2). Each actuator also has an identical 
output shaft with splines (3) that connect it to its 
respective door linkage and three integral mounting 
tabs (4) that allow the actuator to be secured to the 
HVAC housing. The blend door actuators do not 
require mechanical indexing to the blend-air doors, as 
they are electronically calibrated by the AlC-heater 
control. 

OPERATION 
The blend door actuators are connected to the AlC-heater control through the vehicle electrical system by a dedi
cated two-wire lead and connector of the HVAC wire harness. The blend door actuator(s) can move the blend-air 
door(s) in two directions. When the AlC-heater control pulls the voltage on one side of the motor connection high 
and the other connection low, the blend-air door will move in one direction. When the AlC-heater control reverses 
the polarity of the voltage to the motor, the blend-air door moves in the opposite direction. 

When the AlC-heater control makes the voltage to both connections high or both connections low, the blend-air door 
stops and will not move. The AlC-heater control uses a pUlse-count positioning system to monitor the operation and 
relative position of the blend door actuator(s) and the blend-air door(s). The AlC-heater control learns the blend-air 
door stop positions during the calibration procedure and will store a diagnostic trouble code (OTC) for any problems 
it detects in the blend door actuator circuits. 
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The blend door actuators are diagnosed using a scan tool (refer to 24 - HVAC Electrical Diagnostics for more infor
mation). 

The blend door actuators cannot be adjusted or repaired and must be replaced if found inoperative or damaged. 

REMOVAL 

WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the battery negative (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in accidental airbag deployment and possible personal injury or death. 

NOTE: The single zone heating-Ale system is equipped with a single blend door actuator. The dual zone 
system has two blend door actuators, one for the driver side blend-air door and one for the passenger side 
blend-air door. 

SINGLE ZONE/DUAL ZONE DRIVER SIDE 

1. Disconnect and isolate the negative battery cable. 

2. Remove the instrument panel from the vehicle 
(refer to 23 - BODY/INSTRUMENT PANEUIN
STRUMENT PANEL ASSEMBLY - REMOVAL). 

3. Remove the two screws (1) that secure the blend 
door actuator (2) to the back of the HVAC housing 
(3). 

4. Remove the blend door actuator from the HVAC 
housing and disconnect the HVAC wire harness 
connector (4) from the actuator. 

5. Remove the blend door actuator from the vehicle. 

DUAL ZONE PASSENGER SIDE 

1. Disconnect and isolate the negative battery cable. 

2. Remove the instrument panel from the vehicle 
(refer to 23 - BODY/INSTRUMENT PANEUIN
STRUMENT PANEL ASSEMBLY - REMOVAL). 

3. Remove the blend door lever (1) from the blend 
door actuator output shaft (2) and the blend door 
linkage (3). 
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4. Remove the two screws (1) that secure the blend 
door actuator and bracket assembly (2) to the top 
of the HVAC housing (3). 

5. Remove the blend door actuator and bracket 
assembly from the HVAC housing and disconnect 
the HVAC wire harness connector (4) from the 
actuator. 

6. Remove the blend door actuator and bracket 
assembly from the vehicle. 

INSTALLATION 

NOTE: The single zone heating-Ale system is equipped with a single blend door actuator. The dual zone 
system has two blend door actuators, one for the driver side blend-air door and one for the passenger side 
blend-air door. 

SINGLE ZONE/DUAL ZONE DRIVER SIDE 

1. Instan the blend door actuator (1) onto the back of 
the HVAC housing (2). If necessary. rotate the 
actuator slightly to align the splines on the actuator 
output shaft (3) with those on the blend door lever 
(4). 
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2. Install the screws (1) that secure the blend door 
actuator (2) to the HVAC housing (3). Tighten the 
screws to 1.1 N·m (10 in. Ibs.). 

3. Connect the HVAC wire harness connector (4) to 
the blend door actuator. 

4. Install the instrument panel (refer to 23 - BODY/IN-
STRUMENT PANEUINSTRUMENT PANEL 
ASSEMBLY - INSTALLATION). 

5. Reconnect the negative battery cable. 

DUAL ZONE PASSENGER SIDE 

1. Install the blend door actuator and bracket assem
bly (2) onto the top of the HVAC housing (3). 

2. Install the screws (1) that secure the blend door 
actuator and bracket assembly to the HVAC hous
ing. Tighten the screws to 1.1 N·m (10 in. Ibs.). 

3. Connect the HVAC wire harness connector (4) to 
the blend door actuator. 

NOTE: Align the guide pin on the blend door lever 
with the guides on the blend door linkage during 
installation of the blend door lever. 

4. Install the blend door lever (1) onto the blend door 
actuator output shaft (2) and the blend door linkage 
(3). 

5. Install the instrument panel (refer to 23 - BODY/IN-
STRUMENT PANEUINSTRUMENT PANEL 
ASSEMBLY - INSTALLATION). 

6. Reconnect the negative battery cable. 
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ACTUATOR-MODE DOOR 

DESCRIPTION 
The mode door actuators are reversible, 12-volt direct 
current (DC) servo motors. The heating-AiC systems 
on this vehicle use two mode door actuators. One for 
the panel/floor-air door and one for the defrost-air 
door. 

Both the defrost door actuator (1) and the panel/floor 
door actuator (2) and the are located on the driver 
side end of the HVAC housing (3), close to the dash 
panel. 

All actuators (1) are interchangeable with each other. 
Each actuator is contained within an identical black 
molded plastic housing with an integral wire connector 
receptacle (2). Each actuator also has an identical 
output shaft with splines (3) that connects it to its 
respective door linkage and three integral mounting 
tabs (4) that allow the actuator to be secured to the 
HVAC housing. The mode door actuators do not 
require mechanical indexing to the mode-air doors, as 
they are electronically calibrated by the AlC-heater 
control. 

OPERATION 

24 - 225 

The mode door actuators are connected to the AlC-heater control through the vehicle electrical system by dedicated 
two-wire leads and connectors of the HVAC wire harness. The mode door actuators can move the defrost-air door 
and the panel/floor-air door in two directions. When the AlC-heater control pulls the voltage on one side of the motor 
connection high and the other connection low, the mode-air door will move in one direction. When the AlC-heater 
control reverses the polarity of the voltage to the motor, the mode-air door moves in the opposite direction. 

When the AlC-heater control makes the voltage to both connections high or both connections low, the mode-air door 
stops and will not move. The AlC-heater control uses a pUlse-count pOSitioning system to monitor the operation and 
relative position of the mode door actuators and the mode-air doors. The AlC-heater control learns the mode-air 
door stop positions during the calibration procedure and will store a diagnostic trouble code (DTC) for any problems 
it detects in the mode door actuator circuits. 

The mode door actuators are diagnosed using using a scan tool (refer to 24 - HEATING & AIR CONDITIONING -
DIAGNOSIS AND TESTING and to 24 - HVAC Electrical Diagnostics for more information). 
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The mode door actuators cannot be adjusted or repaired and must be replaced if found inoperative or damaged. 

REMOVAL 

WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the battery negative (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in an accidental airbag deployment and possible personal injury or death. 

NOTE: The heating-AIC system is equipped with two mode door actuators, one for the panellfloor-air door 
and one for the defrost-air door. 

PANEUFLOOR DOOR ACTUATOR 

1. Disconnect and isolate the negative battery cable. 

2. Remove the instrument panel from the vehicle 
(refer to 23 - BODY/INSTRUMENT PANEUIN
STRUMENT PANEL ASSEMBLY - REMOVAL). 

3. Remove the screws (1) that secure the panel/floor 
door actuator (2) to the back of the HVAC housing 
(3). 

4. Remove the panel/floor door actuator from the 
HVAC housing and disconnect the HVAC wire har
ness connector (4) from the actuator. 

5. Remove the panel/floor door actuator from the 
vehicle. 

DEFROST DOOR ACTUATOR 

1. Disconnect and isolate the negative battery cable. 

2. Remove the instrument panel from the vehicle 
(refer to 23 - BODY/INSTRUMENT PANEUIN
STRUMENT PANEL ASSEMBLY - REMOVAL). 

3. Remove the screws (1) that secure the defrost 
door actuator (2) to the back of the HVAC housing 
(3). 

4. Remove the defrost door actuator from the HVAC 
housing and disconnect the HVAC wire harness 
connector (4) from the actuator. 

5. Remove the defrost door actuator from the vehic1e. 
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INSTALLATION 

NOTE: The heating .. AlC system is equipped with two mode door actuators, one for the panellfloor-air door 
and one for the defrost-air door. 

PANEUFLOOR DOOR ACTUATOR 

1. Install the panel/floor door actuator (1) onto the 
back of the HVAC housing (2). If necessary. rotate 
the actuator slightly to align the splines on the 
actuator output shaft (3) with those on the panel/ 
floor door actuator coupler (4). 

2. Install the screws (1) that secure the panel/floor 
door actuator (2) to the HVAC housing (3). Tighten 
the screws to 1.1 N·m (10 in. Ibs.). 

3. Connect the HVAC wire harness connector (4) to 
the panel/floor door actuator. 

4. Install the instrument panel (refer to 23 - BODY/IN-
STRUMENT PANEUINSTRUMENT PANEL 
ASSEMBLY - INSTALLATION). 

5. Reconnect the negative battery cable. 

n. 
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DEFROST DOOR ACTUATOR 

1. Install the defrost door actuator (1) onto the back of 
the HVAC housing (2). If necessary, rotate the 
actuator slightly to align the splines on the actuator 
output shaft (3) with those on the defrost door 
actuator coupler (4). 

2. Install the screws (1) that secure the defrost door 
actuator (2) to the HVAC housing (3). Tighten the 
screws to 1.1 N·m (10 in. Ibs.). 

3. Connect the HVAC wire harness connector (4) to 
the defrost door actuator. 

4. InstaH the instrument panel (refer to 23 - BODY/IN-
STRUMENT PANEUINSTRUMENT PANEL 
ASSEMBLY M INSTALLATION). 

5. Reconnect the negative battery cable. 
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ACTUATOR-RECIRCULATION DOOR 

DESCRIPTION 
The recirculation door actuator (1) is a reversible 
12-volt direct current (DC) servo motor. The single 
recirculation door actuator is located on the passenger 
side end of the HVAC housing (2), on the top of the 
air inlet housing. 

All actuators (1) are interchangeable with each other. 
Each actuator is contained within an identical black 
molded plastic housing with an integral wire connector 
receptacle (2). Each actuator also has an identical 
output shaft with splines (3) that connects it to its 
respective door linkage and three integral mounting 
tabs (4) that allow the actuator to be secured to the 
HVAC housing. The recirculation door actuator does 
not require mechanical indexing to the recirculation-air 
door, as it is electronically calibrated by the AlC-heater 
control. 

OPERATION 
The recirculation door actuator is connected to the heater-AIC contro' module through the vehicle electrical system 
by a dedicated two-wire lead and connector of the HVAC wire harness. The recirculation door actuator can move 
the recirculation-air door in two directions. When the AlC-heater control pulls the voltage on one side of the motor 
connection high and the other connection low, the recirculation-air door will move in one direction. 

When the AlC-heater control makes the voltage to both connections high or both connections low, the recirculation
air door stops and will not move. The AlC-heater control uses a pulse-count positioning system to monitor the oper
ation and relative position of the recirculation door actuator and the recirculation-air door. The AlC-heater control 
learns the recirculation-air door stop positions during the calibration procedure and will store a diagnostic trouble 
code (DTC) for any problems it detects in the recirculation door actuator circuits. 

The recirculation door actuator is diagnosed using a scan tool (refer to 24 - HEATING & AIR CONDITIONING -
DIAGNOSIS AND TESTING and to 24 - HVAC Electrical Diagnostics for more information). 
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The recirculation door actuator cannot be adjusted or repaired and must be replaced if found inoperative or dam
aged. 

REMOVAL 

WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the battery negative (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in accidental airbag deployment and possible personal injury or death. 

1. Disconnect and isolate the negative battery cable. 

2. Remove the glove box from the instrument panel 
(refer to 23 - BODY/INSTRUMENT PANEUGLOVE 
BOX - REMOVAL). 

3. Remove the two screws (1) that secure the recircu
lation door actuator (2) to the side of the HVAC air 
inlet housing (3). 

4. Remove the recirculation door actuator from the air 
inlet housing and disconnect the HVAC wire har
ness connector (4) from the actuator. 

5. Remove the recirculation door actuator from the 
vehicle. 

INSTALLATION 
1. Install the recirculation door actuator (1) onto the 

side of the HVAC air inlet housing (2). If necessary, 
rotate the actuator slightly to align the splines on 
the actuator output shaft (3) with those in the recir
culation door actuator coupler (4). 

,/Il\ ---=:::-----;\ \ 

\ ~ 
\ I, 

~~~\---

8135f19b 



DR --------------------- CONTROLS 24 . 231 

2. Install the two screws (1) that secure the recircula
tion door actuator (2) to the air inlet housing (3). 
Tighten the screws to 1.1 N·m (10 in. Ibs.). 

3. Connect the HVAC wire harness connector (4) to 
the recirculation door actuator. 

4. Install the glove box (refer to 23 - BODY/INSTRU
MENT PANEUGLOVE BOX - INSTALLATION). 

5. Reconnect the negative battery cable. 
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CLUTCH-AIC COMPRESSOR 

DESCRIPTION 

NOTE: Denso 10517 Ale clutch assembly shown. 
Visteon HS-18 compressor similar. 

The AlC compressor clutch assembly consists of a 
stationary electromagnetic field coil (4), bearing and 
pulley assembly (3), shims (7) and a clutch plate (2) 
that is splined to the compressor shaft and secured by 
a bolt (1). These components provide the means to 
engage and disengage the AlC compressor from the 
engine accessory drive belt. 

The AlC clutch bearing and pulley assembly on both 
AlC compressors are retained to the front of the com
pressor with a snap ring (6). The AlC clutch field coil 
on the Denso 10S17 AlC compressor is also retained 
to the front of the compressor using a snap ring (5). 
The field coil on the Visteon HS-18 compressor is 
pressed onto the front of the compressor. 

OPERATION 
The AlC compressor clutch components provide the means to engage and disengage the AlC compressor from the 
engine accessory drive belt. When the electromagnetic AlC clutch field coil is energized, it magnetically draws the 
clutch plate into contact with the clutch pulley and drives the compressor shaft. When the coil is not energized, the 
pulley freewheels on the clutch hub bearing, which is part of the pulley assembly. 

AlC compressor clutch engagement is controlled by the powertrain control module (PCM) or the engine control mod
ule (ECM), depending on engine application. When the AlC-heater control is set to any AlC position, it sends a 
request signal on the CAN-B bus to the totally integrated power module (TIPM), which then transfers the request on 
the CAN-C Bus to the PCM/ECM, which determines if operating conditions are correct for AlC clutch engagement. 
When all operating conditions have been met, the PCM/ECM sends a signal on a dedicated hard-wired circuit back 
to the totally integrated power module (TIPM) to energize the internal AlC clutch high side driver. When energized, 
the AlC clutch high side driver provides battery current to the AlC clutch field coil. 

The AlC clutch control system is diagnosed using a scan tool (refer to 24 - HVAC Electrical Diagnostics and to 9 -
Engine Electrical Diagnostics for more information). 

The AlC compressor clutch components cannot be adjusted or repaired and must be replaced if found inoperative 
or damaged. 

DIAGNOSIS AND TESTING 

AlC COMPRESSOR CLUTCH COIL 
The AlC compressor clutch coil electrical circuit is controlled by the powertrain control module (PCM) or the engine 
control module (ECM) (depending on engine application) through the totally integrated power module (TIPM) (refer 
to the appropriate wiring information for complete HVAC wiring diagrams). Begin testing of a suspected compressor 
clutch coil problem by performing the preliminary checks. 

PRELIMINARY CHECKS 

1. Using a scan tool, check for diagnostic trouble codes (DTCs) in the AlC-heater control, TIPM, PCM/ECM and if 
equipped with the 8.3L engine, the gateway module. If no DTCs are found, go to Step 2. If any DTCs are found, 
repair as required. 

2. If the AlC compressor clutch still will not engage, verify the refrigerant charge level (refer to 24 - HEATING & AIR 
CONDITIONING/PLUMBING - DIAGNOSIS AND TESTING - REFRIGERANT SYSTEM LEAKS). If the refrigerant 
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charge level is OK, go to TESTS. If the refrigerant charge level is not OK, adjust the refrigerant charge as 
required. 

TESTS 

1. Verify the battery state of charge (refer to 8 - ELECTRICAUBATTERY SYSTEM/BATTERY - DIAGNOSIS AND 
TESTING). 

2. Connect an ammeter (0 to 10 ampere scale selected) in series with the clutch coil feed terminal. Connect a 
voltmeter (0 to 20 volt scale selected) to measure voltage across the battery and the clutch coil. 

3. With the AlC-heater control in the AlC mode and the blower motor at tow speed, start the engine and allow it to 
run at a normal idle speed. 

4. The AlC compressor clutch should engage immediately, and the clutch coil supply voltage should be within two 
volts of the battery, voltage. If the coil supply voltage is OK, go to Step 5. If the coil supply voltage is not within 
two volts of battery voltage, test the clutch coil feed circuit for excessive voltage drop and repair as necessary. 

5. For the acceptable AlC clutch coil current draw specifications (refer to 24 - HEATtNG & AIR CONDITIONING -
SPECIFICATIONS - AlC SYSTEM). Specifications apply for a work area temperature of 21 0 C (700 F). If voltage 
is more than 12.5 volts, add electrical loads by turning on electrical accessories until voltage reads below 12.5 
volts. 

a. If the AlC clutch coil current reading is zero, the coil is open and must be replaced. 

b. If the AlC clutch coil current reading is above specifications, the coil is shorted and must be replaced. 

STANDARD PROCEDURE 

Ale CLUTCH PLATE INSPECTION 

NOTE: The Ale clutch can be serviced in the vehicle. The refrigerant system can remain fully-charged durM 

ing compressor clutch, pulley and bearing assembly, or coil replacement. 

Examine the friction surfaces of the pulley and the 
clutch plate (2) for wear. The pulley and clutch plate 
should be replaced if there is excessive wear or scor
ing. 

If the friction surfaces are oily, inspect the shaft and 
nose area of the AlC compressor (1) for refrigerant oil. 
If refrigerant oil is found. the compressor shaft seal is 
leaking and the AlC compressor must be replaced. 

Check the pulley bearing for roughness or excessive 
leakage of grease. Replace the puUey and bearing 
assembly, if required. 

AlC CLUTCH BREAK-IN 

81229ala 

After a new AlC compressor clutch has been installed, cycle the compressor clutch approximately 20 times (5 sec
onds on, then 5 seconds off). During this procedure, set the AlC-heater controls to the Ale Recirculation Mode, the 
blower motor in the highest speed position, and the engine speed at 1500 to 2000 rpm. This procedure (burnishing) 
will seat the opposing friction surfaces and provide a higher compressor clutch torque capability. 
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REMOVAL 

DENSO AlC COMPRESSOR 

NOTE: The compressor clutch assembly can be serviced with the refrigerant system fully-charged. 

NOTE: Typical AlC compressor and clutch assembly shown in illustrations. 

1. Disconnect and isolate the negative battery cable. 

2. Remove the accessory drive belt (refer to 7 • 
COOLING/ACCESSORY DRIVE/BELTS-DRIVE -
REMOVAL). 

3. Disconnect the engine wire harness from the com~ 
pressor clutch field coil connector (1) located on 
the top of the AlC compressor (5). 

4. Remove the bolts that secure the AlC compressor 
to the engine and support the AlC compressor. 

5. Carefully remove the compressor clutch field coil 
connector and wire lead from the connector bracket 
(2). 

6. Remove the compressor shaft bolt (3). A band-type 
oil filter wrench or a strap wrench may be used to 
hold the clutch plate (4) from rotating during bolt 
removal. 

CAUTION: Do not pry between the clutch plate and 
the pulley and bearing assembly to remove the 
clutch plate from the compressor shaft as this 
may damage the clutch plate. 

NOTE: Use care not to lose any clutch shim(s) 
during removal of the clutch plate, as they may be 
reused during the clutch plate installation process. 

7. Tap the clutch plate (2) lightly with a plastic mallet 
to release it from the splines on the compressor 
shaft (1) and remove the clutch plate and shim(s) 
(3). 

8t229ara 
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8. Using Snap Ring Pliers 9764 or equivalent (1); 
remove the snap ring (2) that secures the pulley 
and bearing assembly (3) to the front of the AlC 
compressor and remove the pulley and bearing 
assembly_ 

9. USing Snap Ring Pliers 9764 or equivalent (1), 
remove the snap ring (4) that secures the compres
sor clutch field coil (2) to the front of the AlC com
pressor (3) and remove the field coil. 

VISTEON AlC COMPRESSOR 

NOTE: The Ale compressor clutch can be serviced in the vehicle. The refrigerant system can remain fully
charged during compressor clutch, pulley and bearing assembly or field coil replacement. 
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1. Disconnect and isolate negative battery cable. 

2. Remove the accessory drive belt (refer to 7 
COOLINGI ACCESSORY DRIVElBELTSkDRIVE k 
REMOVAL). 

3. Raise and support the vehicle. 

4. Disconnect the engine wire harness from the clutch 
field coil connector (4). 

5. Remove the bolts that secure the AlC compressor 
(5) to the mounting bracket (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING/COMPRES
SOR-Ale - REMOVAL). 

6. Remove the AlC compressor from the mounting 
bracket and support the compressor while servicing 
the clutch. 

7. Using compressor clutch holding fixture (Special 
Tool 9351 in Kit 9349) (1), remove the bolt (2) that 
secures the clutch plate (3) to the compressor 
shaft. 

NOTE: The clutch plate can be removed from the compressor shaft by hand or, if required, pressed off with 
an 8 x 1.25 mm bolt. 

NOTE: Clutch plate shim(s) may remain inside the hub of the clutch plate. Be sure to remove all of the 
shims from inside the hub or from the end of the compressor shaft. 

8. Remove the clutch plate and shim(s) from the AlC compressor. If required, install a 8 x 1.25 mm bolt into the 
center of the clutch plate and turn the bolt clockwise until the clutch plate is completely removed from the AlC 
compressor. 

9. Using Snap Ring Pliers 9764 or equivalent (1), 
remove the snap ring (2) that secures the pulley 
and bearing assembly (3) to the front of the AlC 
compressor (4). 

8191geea 
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NOTE: The pulley and bearing assembly can be 
removed from the compressor by hand or, if 
required, with a two jaw puller. 

10. Remove the pulley and bearing assembly (1) from 
the front of the Ale compressor (2), If required. 
install a two jaw puller (3) and tum the puller cen
ter-bolt clockwise until the pulley and bearing 
assembly is completely removed. 

11. Remove the plastic retaining clip (1) and the 
screw (2) that secures the clutch field coil wire 
lead and connector (3) to the Ale compressor (4). 

12. Using compressor field coil remover (Special Tool 
9354 in Kit 9349) (1) and a two jaw puller (2). 
remove the clutch field coil (3) from the front of 
the Ale compressor (4). 

817Ofb72 
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INSTALLATION 

DENSO AlC COMPRESSOR 

NOTE: Typical AlC compressor and clutch assembly shown in illustrations. 

1. Align the dowel pin on the back of the compressor 
clutch field coil (2) with the hole in the front of the 
Ale compressor (3) and position the field coil onto 
the compressor. Be certain that the compressor 
clutch field coil wire lead is properly routed so that 
it is not pinched between the Ale compressor and 
the field coil. 

CAUTION: The snap ring must be fully and prop
erly seated in the groove or it will vibrate out, 
resulting in a clutch failure and severe damage to 
the AlC compressor. 

NOTE: A new snap ring must be used to secure 
the compressor clutch field coil to the AlC com
pressor. The bevel side of the snap ring must face 
outward and both snap ring eyelets must be ori
ented to the right or to the left of the field coil 
dowel pin location on the AlC compressor. 

2. Using Snap Ring Pliers 9764 or equivalent (1), install the snap ring (4) that secures the compressor clutch field 
coil to the front of the Ale compressor. Be certain that the snap ring is fully and properly seated in the groove 
and oriented correctly. 

CAUTION: Be certain to position the compressor 
clutch field coil wire lead so that it is not damaged 
during Ale compressor pulley and bearing instal
lation. 

CAUTION: When installing the pulley and bearing 
assembly, DO NOT mar the friction surfaces of the 
pulley or premature failure of the clutch will result. 

3. Install the pulley and bearing assembly (1) onto the 
front of the Ale compressor. If necessary, tap the 
pulley gently with a block of wood (2) placed on the 
pulley friction surface. 
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CAUTION: The snap ring must be fully and prop
erly seated in the groove or it will vibrate out, 
resulting in a clutch failure and severe damage to 
the AlC compressor. 

NOTE: A new snap ring must be used to secure 
the pulley and bearing assembly to the Ale com
pressor. The bevel side of the snap ring must face 
outward. 

4. Using Snap Ring PUers 9764 or equivalent (1), 
install the snap ring (2) that secures the pulley and 
bearing assembly (3) to the front of the Ale com
pressor. Be certain that the snap ring is fully and 
properly seated in the groove. 

5. If the original clutch plate (2) and pulley and bear
ing assembly are to be reused. reinstall the original 
shim(s) (3) onto the compressor shaft (1). If a new 
clutch plate and pulley and bearing assembly are 
being used, install a trial stack of shims 2.54 mm 
(0.010 in.) thick onto the compressor shaft. 

61229afa 
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6. Install the clutch plate (4) onto the front of the AlC 
compressor (5). 

7. Install the compressor shaft bolt (3). Tighten the 
bolt to 19 N·m (168 in. Ibs.). 

NOTE: The shims may compress after tightening 
the shaft bolt. Check the air gap in four or more 
places to verify the air gap is correct. Spin the pul
ley before performing a final check of the air gap. 

NOTE: On models with the clutch plate recessed 
into the pulley, use a 90° wire gap gauge to mea
sure the clutch air gap. On other models, use a 
blade type feeler gauge to measure the air gap. 

8. With the clutch plate assembled tight against the 
shim(s), measure the air gap between the clutch 
plate and the pulley and bearing assembly. The air 
gap should be between 0.35 - 0.60 mm (0.014 -
0.024 in.). If the air gap is not between specifica
tions, add or subtract shims as needed until the 
correct air gap is obtained. 

CAUTION: Be certain that the compressor clutch field coil wire harness is properly routed so that it is not 
pinched between the AlC compressor and the field coil connector bracket. 

9. Carefully route the compressor clutch field coil wire lead behind the connector bracket (2). 

10. Install the compressor clutch field coil connector (1) onto the connector bracket. 

11. Position the AlC compressor to the engine and install the retaining bolts (refer to 24 - HEATING & AIR CON-
DITIONING/PLUMBING/COMPRESSOR-A/C - INSTALLATION). 

12. Connect the engine wire harness to the compressor clutch field coil connector. 

13. Install the accessory drive belt (refer to 7 - COOLING/ACCESSORY DRIVE/BELTS-DRIVE - INSTALLATION). 

14. Reconnect the negative battery cable. 

VISTEON AlC COMPRESSOR 
1. Position the AlC clutch field coil (1) squarely onto 

the front of the AlC compressor (2). 

CAUTION: Position the AlC clutch field coil so that 
the coil positioning tabs and the wire harness lead 
are oriented in the correct direction. Failure to cor
rectly position the field coil on the AlC compres
sor will result in field coil damage. 

2. Align the field coil positioning tabs to the recessed 
area at the front of the AlC compressor and install 
the clutch field coil onto the compressor using a 
two jaw puller (3), compressor field coil installer 
(Special Tool 9352 in Kit 9349) (4) and the com
pressor field coil installer spacer (Special Tool 9353 
in Kit 9349) (5). 
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3. Position the clutch field coil wire lead and connec
tor (3) to the Ale compressor (4) and install the 
plastic retaining clip (1) and the screw (2) that 
secures the wire lead to the compressor. Tighten 
the screw to 4 N·m (35 in. Ibs.). 

4. Align the pulley and bearing assembly (1) squarely 
onto the front of the Ale compressor (2). 

NOTE: A distinct change of sound during the 
clutch pulley tapping process indicates that the 
pulley and bearing assembly has bottomed out 
against the compressor housing. 

5. Using clutch pulley installer (Special Tool 9355 in 
Kit 9349) (3) and a hammer (4). install the pulley 
and bearing assembly onto the front of the Ale 
compressor. Tap the installer with a hammer until 
the pulley and bearing assembly has bottomed 
against the compressor housing. 

CAUTION: If the snap ring is not fully seated in the 
groove it will vibrate out, resulting in clutch failure 
and severe damage to the AlC compressor. 

NOTE: Install the snap ring with the beveled side 
of the snap ring facing outward. 

6. Using Snap Ring Pliers 9764 or equivalent (1). 
install the snap ring (2) that secures the pulley and 
bearing assembly (3) to the front of the Ale com
pressor (4). Make sure the snap ring is properly 
seated in the groove. 

81701b70 
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7. Verify that there is adequate clearance for the 
clutch field coil wire lead and connector (4) 
between the compressor housing and the pulley. 

NOTE: When installing an original or a new clutch 
assembly, try the original shims first. When install
ing a clutch onto a compressor that previously did 
not have a clutch, use the 1.0, 0.50 and 0.13 milli
meter (0.040,0.020 and 0.005 inch) shims from the 
clutch hardware package which is provided with 
the new clutch. 

8. Install the clutch shims onto the compressor shaft. 

9. Using compressor clutch holding fixture (Special 
Tool 9351 in Kit 9349) (1), install the bolt (2) that 
secures the clutch plate (3) to the AlC compressor 
(5). Hold the clutch plate stationary with the holding 81701b74 

fixture and tighten the bolt to 15 N·m (133 in. Ibs.). 

10. Using a feeler gauge (1), check the air gap 
between the clutch plate (2) and the pulley and 
bearing assembly (3). If the air gap is not 0.35 to 
0.75 millimeter (0.014 to 0.030 inch), add or sub
tract shims as required. 

11. Position the AlC compressor (4) onto the mount
ing bracket. 

12. Install the bolts that secure the AlC compressor to 
the mounting bracket. Tighten the bolts to 23 N·m 
(17 ft. Ibs.). 

13. Connect the engine wire harness to the compres
sor clutch field coil connector (5). 

14. Lower the vehicle. 

15. Install the accessory drive belt (refer to 7 - COOL-
ING/ACCESSORY DRIVE/DRIVE BELTS 
INSTALLATION). 

16. Reconnect the negative battery cable. 

17. Perform the Clutch Break-in Procedure (refer to 
24 - HEATING & AIR CONDITIONING/CONTROLS/AIC COMPRESSOR CLUTCH - STANDARD PROCE
DURE). 
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CONTROL-AIC HEA-rER 

DESCRIPTION 

MANUAL SINGLE ZONE 
The Ale-heater control (1) for the manual temperature 
control (MTC) single zone heating-Ale system allows 
one temperature setting for the entire vehicle. All con
trols are identified by ISO graphic symbols. 

The Ale-heater control and integral computer is 
located in the instrument panel and contains: 

• a push button AlC on/off control (2). The Snow
flake button contains an lED that illuminates 
when the AlC system is in operation. 

• a push button rear window defogger on/off con
trol (3) when equipped with the optional rear 
heated window. The defogger button contains an 
lED that illuminates when the rear window 
defogger (EBl) system is in operation. 

• a rotary control knob for recirculation and mode 
control of the discharged air (4). 

• a rotary control knob for temperature control of 
the discharged air (5). 

• a rotary control knob for fan speed selection and 
turning the heating-AiC system off (6). 

The AlC-heater control is diagnosed using a scan tool (refer to 24 - HEATING & AIR CONDITIONING - DIAGNOSIS 
AND TESTING and to 24 - HVAC Electrical Diagnostics for more information). 

The Ale-heater control cannot be adjusted or repaired and must be replaced if found inoperative or damaged. The 
illumination lamps for the AlC-heater control are available for service replacement. 

MANUAL DUAL ZONE 
The AlC-heater control (1) for the manual temperature 
control (MTC) dual zone heating-AiC system allows 
both the driver and the front seat passenger the ability 
to individually regulate air temperature for their side of 
the vehicle. All controls are identified by ISO graphic 
symbols. 

The dual zone AlC-heater control and integral com
puter is located in the instrument panel and contains: 

• a push button AlC on/off control (2). The Snow
flake button contains an lED that illuminates 
when the AlC system is in operation. 

• a push button MAX AlC air recirculation control 
(3). The Recirculation button contains -an lED 
that illuminates when the recirculation function is 
activated for high AlC demand. 

• a push button rear window defogger on/off con
trol (4). The defogger button contains an lED 
that illuminates when the rear window defogger 
system is in operation. 

8160ea3b 

• two slid-type control levers for individual driver and front seat passenger temperature control of the discharged 
air (5 and 6). 

• a rotary control knob for mode control of the discharged air (7). 
• a rotary control knob for fan speed selection and turning the heating-AiC system off (8). 
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The AlC-heater control is diagnosed using a scan tool (refer to 24 - HEATING & AIR CONDITIONING - DIAGNOSIS 
AND TESTING and to 24 - HVAC Electrical Diagnostics for more information). 

The AlC-heater control cannot be adjusted or repaired and must be replaced if found inoperative or damaged. The 
illumination lamps for the AlC-heater control are available for service replacement. 

REMOVAL 

WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the battery negative (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in an accidental airbag deployment and possible personal injury or death. 

NOTE: Single zone AlC-heater control shown. Dual 
zone similar. 

1. Disconnect and isolate the negative battery cable. 

2. Remove the center bezel (1) from the instrument 
panel and disconnect the wire harness connectors 
(4 and 5) from the back of the AlC-heater control 
(2) (refer to 23 - BODY/INSTRUMENT PANEUIN-
STRUMENT PANEL CENTER BEZEL 
REMOVAL). 

NOTE: Take the proper precautions to protect the 
front face of the center bezel from cosmetic dam
age. 

3. Place the center bezel on a workbench and 
remove the four screws (3) that secure the AlC
heater control to the center bezel and remove the 
control. 

INSTALLATION 

NOTE: Single zone AlC~heater control shown. Dual 
zone similar. 

1. Position the AlC-heater control (2) into the back of 
the instrument panel center bezel (1). 

2. Install the four screws (3) that secure the AlC
heater control to the center bezel. Tighten the 
screws to 2.2 N·m (20 in. Ibs.). 

3. Connect the wire harness connectors (4 and 5) to 
the back of the AlC-heater control and install the 
instrument panel center bezel (refer to 23 - BODY! 
INSTRUMENT PANEUINSTRUMENT PANEL CEN
TER BEZEL - INSTALLATION). 

4. Reconnect the negative battery cable. 
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RESISTOR-BLOWER MOTOR 

DESCRIPTION 
The blower motor resistor is mounted to the bottom of 
the HVAC housing, directly behind the glove box. The 
blower motor resistor consists of a molded plastic 
mounting plate (1) with an integral wire connector 
receptacle (2). Concealed behind the mounting plate 
are coiled resistor wires contained within a ceramic 
heat sink (3). 

OPERATION 
The blower motor resistor is connected to the vehicle electrical system through a dedicated wire lead and connector 
of the HVAC wire harness. The blower motor resistor has multiple resistor wires, each of which will reduce the 
current flow through the blower motor to change the blower motor speed. 

The blower motor control for the heating-Ale system directs the ground path for the blower motor through the cor
rect resistor wire to obtain the selected speed. With the blower motor control in the lowest speed position, the 
ground path for the blower motor is applied through all of the resistor wires. Each higher speed selected with the 
blower motor control applies the blower motor ground path through fewer of the resistor wires, increasing the blower 
motor speed. 

The blower motor resistor cannot be adjusted or repaired and must be replaced if found inoperative or damaged. 

DIAGNOSIS AND TESTING 

BLOWER MOTOR RESISTOR 

WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the negative battery (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions may result in 
accidental airbag deployment and possible serious or fatal injury. 

NOTE: For circuit descriptions and diagrams, refer to 8W - WIRING DIAGRAM INFORMATION. The wiring 
information includes wiring diagrams, proper wire and connector repair procedures, further details on wire 
harness routing and retention, as well as pin-out and location views for the various wire harness connec
tors, splices and grounds. 

1. Disconnect and isolate the negative battery cable. 

2. Disconnect the wire harness connector from the blower motor resistor (refer to 24 - HEATING & AIR CONDI
TIONING/CONTROLS/RESISTOR-BLOWER MOTOR - REMOVAL). 

3. Using an ohmmetert check for continuity between all of the blower motor resistor terminals. In each case there 
should be continuity. If OK, repair the wire harness circuits between the blower motor speed control and the 
blower motor resistor or blower motor as required. If not OK, replace the inoperative blower motor resistor. 
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REMOVAL 

WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the battery negative (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in an accidental airbag deployment and possible personal injury or death. 

WARNING: The blower motor resistor may get very hot during normal operation. If the blower motor was 
turned on prior to servicing the blower motor resistor, wait five minutes to allow the blower motor resistors 
to cool before performing diagnosis or service. Failure to take this precaution can result in possible per
sonal injury. 

1. Disconnect and isolate the negative battery cable. 

2. Reach under the instrument panel near the blower 
motor (5) and disconnect the wire harness connec
tor (2) from the blower motor resistor (4). 

3. Remove the two screws (1) that secure the blower 
motor resistor to the HVAC housing (3). 

4. Remove the blower motor resistor from the HVAC 
housing. 

81188ceO 
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INSTALLATION 
1. Position the blower motor resistor (4) into the open

ing of the HVAC housing (3) near the blower motor 
(5). 

2. Install the two screws (1) that secure the blower 
motor resistor to the HVAC housing. lighten the 
screws to 1.1 N·m (10 in. Ibs.). 

3. Connect the wire harness connector (2) to the 
blower motor resistor. 

4. Reconnect the negative battery cable. 

81188ceO 
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SENSOR-EVAPORATOR TEMPERATURE 

DESCRIPTION 

NOTE: Cutaway of HVAC housing shown for clar
ity. 

The evaporator temperature sensor (1) is an electrical 
thermistor located within a molded plastic case that is 
inserted into the top of the HVAC housing (2) to mea
sure the temperature of the conditioned air down
stream of the AlC evaporator (3). Two terminals within 
the connector receptacle connect the sensor to the 
vehicle electrical system through a wire lead and con
nector of the HVAC wire harness. 

The external location of the evaporator temperature 
sensor allows the sensor to be removed or installed 
without disturbing the refrigerant in the AlC system. 

OPERATION 
The evaporator temperature sensor monitors the temperature of the conditioned air downstream of the AlC evapo
rator and supplies an input signal to the AlC-heater control. The AlC-heater control uses the evaporator temperature 
sensor input signal to optimize AlC system performance and to protect the AlC system from evaporator freezing. 
The evaporator temperature sensor will change its internal resistance in response to the temperatures it monitors 
and is connected to the AlC-heater control through sensor ground circuit and a 5-volt reference signal circuit. As the 
temperature of the AlC evaporator decreases, the internal resistance of the evaporator temperature sensor 
decreases. 

The AlC-heater control uses the monitored voltage reading as an indication of evaporator temperature. The Ale
heater control is programmed to respond to this input by requesting the powertrain control module (PCM) or the 
engine control module (ECM) (depending on engine application) to cycle the AlC compressor clutch as necessary to 
optimize AlC system performance and to protect the AlC system from evaporator freezing. 

The evaporator temperature sensor is diagnosed using a scan tool (refer to 24 - HEATING & AIR CONDITIONING 
- DIAGNOSIS AND TESTING - HEATING AND AlC SYSTEMS and to 24 - HVAC Electrical Diagnostics for more 
information) . 

The evaporator temperature sensor cannot be adjusted or repaired and must be replaced if found inoperative or 
damaged. 
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REMOVAL 

NOTE: Illustration shown with instrument panel 
removed for clarity. 

1. Disconnect and isolate the negative battery cable. 

2. Remove the glove box from the instrument panel 
(refer to 23 - BODY/INSTRUMENT PANEUGLOVE 
BOX - REMOVAL). 

3. Disconnect the HVAC wire harness (1) from the 
evaporator temperature sensor (2) located on the 
top of the HVAC housing (3). 

4. Remove the evaporator temperature sensor from 
the HVAC housing by pulling the sensor upward 
while tipping it forward. 

INSTALLATION 

NOTE: Illustration shown with instrument panel 
removed for clarity. 

1. Install the evaporator temperature sensor (2) into 
the opening in the top of the HVAC housing (3). 
Make sure the sensor is fully engage to the hous
ing. 

2. Connect the HVAC wire harness (1) to the evapo
rator temperature sensor. 

3. Install the glove box (refer to 23 - BODY/INSTRU
MENT PANEUGLOVE BOX - INSTALLATION). 

4. Reconnect the negative battery cable. 
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TRANSDUCER-AIC PRESSURE 

DESCRIPTION 
The AlC pressure transducer (1) is a switch that is 
installed on a fitting located on the AlC discharge line. 
An internally threaded fitting on the AlC pressure 
transducer connects it to the externally threaded 
Schrader-type fitting on the AlC discharge line. A rub
ber O-ring seals the connection between the AlC pres
sure transducer and the discharge line fitting. The AlC 
pressure transducer is connected to the vehicle elec
trical system by a molded plastic connector with three 
terminals. 

OPERATION 
The AlC pressure transducer monitors the pressures in the high side of the refrigerant system through its connection 
to a fitting on the AlC discharge line and its internal resistance changes in response to the pressures it monitors. 
The powertrain control module (PCM) or the engine control module (ECM) (depending on engine application) pro
vides a five volt reference signal and a sensor ground to the AlC pressure transducer, then monitors the output 
voltage of the transducer on a sensor return circuit to determine refrigerant pressure. The PCM/ECM is programmed 
to respond to this and other sensor inputs by controlling the operation of the AlC compressor clutch and the radiator 
cooling fan to help optimize AlC system periormance and to protect the system components from damage. The 
PCM/ECM will disengage the AlC compressor clutch when high side pressure rises above 3172 kPa (460 psi) and 
re-engage the clutch when high side pressure drops below 1999 kPa (290 psi). The AlC pressure transducer will 
also disengage the AlC compressor clutch if the high side pressure drops below 193 kPa (28 psi) and will re-engage 
the clutch when the high side pressure rises above 234 kPa (34 psi). If the refrigerant pressure rises above 1655 
kPa (240 psi), the PCM will actuate the cooling fan. The AlC pressure transducer signal to the PCM/ECM also 
prevents the AlC compressor clutch from engaging when ambient temperatures are below about 100 C (500 F) due 
to the pressure/temperature relationship of the refrigerant. 

A Schrader-type valve in the AlC discharge line fitting permits the AlC pressure transducer to be removed or 
installed without disturbing the refrigerant in the AlC system. 

The AlC pressure transducer is diagnosed using a scan tool (refer to 9 - Engine Electrical Diagnostics for more 
information) . 

The AlC pressure transducer cannot be adjusted or repaired and must be replaced if found inoperative or damaged. 

REMOVAL 

NOTE: It is not necessary to discharge the refrigerant system to replace the Ale pressure transducer. 



DR --------------------- CONTROLS 

NOTE: Typical Ale pressure transducer and refrig
erant line shown. 

1. Disconnect and isolate the negative battery cable. 

2. Disconnect the wire harness connector (1) from the 
AlC pressure transducer (2) located on the AlC dis
charge line (3). 

3. Remove the AlC pressure transducer from the fit
ting on the AlC discharge line and remove and dis
card the O-ring seal. 

INSTALLATION 

24 - 251 

NOTE: Use only the specified a-ring as it is made of special material for R-134a. Use only refrigerant oil of 
the type required for the AlC compressor. 

NOTE: Typical AlC pressure transducer and refrig
erant line shown. 

1. Lubricate a new rubber O-ring seal (4) with clean 
refrigerant oil and install it onto the discharge line 
fitting (3). 

2. Install the AlC pressure transducer (2) onto the AlC 
discharge line. Tighten the AlC pressure transducer 
to 5.1 N·m (45 in. Ibs.). 

3. Connect the wire harness connector (1) to the AlC 
pressure transducer. 

4. Reconnect the negative battery cable. 
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DUCT-DEFROSTER 

REMOVAL 

24 - 253 

WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the battery negative (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in accidental airbag deployment and possible personal injury or death. 

NOTE: Take the proper precautions to protect the instrument panel from cosmetic damage. 

1. Remove the instrument panel and place it on a workbench (refer to 23 - BODY/INSTRUMENT PANEUINSTRU
MENT PANEL ASSEMBLY - REMOVAL). 

2. If required, disconnect the center radio speaker wire harness connector (1) and position it the wire harness lead 
out of the way. 

3. Remove the screw (4) that secures the defroster duct adapter (3) to the instrument panel support. 

4. Remove the defroster duct adapter from the defroster duct (5). 

5. Remove the six screws (2) that secure the defroster duct to the instrument panel. 

6. Remove the defroster duct from the instrument panel. 
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INSTALLATION 

1. Position the defroster duct (5) into the instrument panel. 

2. Install the six screws (2) that secure the defroster duct to the instrument panel. Tighten the screws to 2.2 N·m 
(20 in. Ibs.). 

3. Install the defroster duct adapter (3) onto the defroster duct. 

4. Install the screw (4) that secures the defroster duct adapter to the instrument panel support. Tighten the screw to 
2.2 N·m (20 in. Ibs.). 

5. If removed, connect the center radio speaker wire harness connector (1) to the speaker. 

6. Install the instrument panel (refer to 23 - BODY/INSTRUMENT PANEUINSTRUMENT PANEL ASSEMBLY -
INSTALLATION). 
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DUCT-FLOOR CONSOLE 

REMOVAL 

NOTE: Illustration shown with seat cushions 
removed for clarity. 

1. Remove the floor console (refer to 23 - BODY/IN
TERIOR/FLOOR CONSOLE - REMOVAL). 

2. Disengage the floor console duct (1) from the rear 
duct adapter (3) located at the front of the rear duct 
(2) below the center front seat and slide the 
adapter rearward into the rear duct. 

3. Disengage the floor console duct from the floor dis
tribution duct (4) located on the bottom of the 
HVAC housing (5) and remove the console duct 
from the vehicle. 

NOTE: Illustration shown with center front seat 
removed for clarity. 

4. If required, remove the front seat (refer to 23 -
BODY/SEATS/SEAT-FRONT - REMOVAL) and 
remove the three push-pin retainers (1) that secure 
the rear duct (2) to the bottom of the center seat 
support (3). 

5. Disengage the rear duct from the rear outlet (4) 
and remove the rear duct. 

~ 
I 
I 

8178d8c7 



INSTALLATION 

NOTE: Illustration shown with center front seat 
removed for clarity. 

1. If removed, install the rear duct (2) onto the rear 
outlet (4). Make sure the duct is fully engaged to 
the outlet. 

2. Install the three push-pin retainers (1) that secure 
the rear duct to the front seat support (3) and 
install the front seat (refer to 23 - BODY/SEATS/ 
SEAT-FRONT - INSTALLATION). 

NOTE: Illustration shown with seat cushions 
removed for clarity. 

3. Install the floor console duct (1) onto the floor dis
tribution duct (4) located at the bottom of the HVAC 
housing (5). Make sure the ducts are fully engaged 
to each other. 

4. Slide the rear duct adapter (3) forward and install 
the floor console duct onto the rear duct (2). Make 
sure the ducts are fully engaged to each other. 

5. Install the floor console (Refer to 23 - BODY/INTE
RIOR/FLOOR CONSOLE - INSTALLATION). 

~ 
I 
1 
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DR -------------------- DISTRIBUTION 24 - 257 

DUCT-FLOOR DISTRIBUTION 

REMOVAL 

WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the battery negative (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in an accidental airbag deployment and possible personal injury or death. 

NOTE: Regular Cab model shown. Other models 
similar. 

1. Remove the HVAC housing from the vehicle (refer 
to 24 - HEATING & AIR CONDITIONING/DISTRI
BUTION/HOUSI NG-HVAC - REMOVAL). 

2. Remove the screws (3) that secure the floor distri
bution duct (1) to the bottom of the HVAC housing 
(2). 

3. Remove the floor distribution duct from the HVAC 
housing. 

INSTALLATION 

NOTE: Regular Cab model shown. Other models 
similar. 

1. Position the floor distribution duct (1) onto the bot
tom of the HVAC housing (2). 

2. Install the screws (3) that secure the floor distribu
tion duct to the HVAC housing. Tighten the screws 
to 1.1 N·m (10 in. tbs.). 

3. Install the HVAC housing (refer to 24 - HEATING & 
AIR CONDITIONING/DISTRIBUTION/HOUSING-
HVAC INSTALLATION). 

8118ad1a 

8118adta 



24 - 258 DISTRIBUTION ---------------------- DR 

DUCT-INSTRUMENT PANEL 

REMOVAL 

WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the battery negative (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in an accidental airbag deployment and possible personal injury or death. 

NOTE: Take the proper precautions to protect the instrument panel from cosmetic damage. 

1. Remove the instrument panel and place it on a 
workbench (refer to 23 - BODY/INSTRUMENT 
PANEUINSTRUMENT PANEL ASSEMBLY 
REMOVAL). 

2. Remove the radio (refer to 8 - ELECTRICAUAU
DIO/RADIO - REMOVAL). 

3. Remove the defroster duct (refer to 24 - HEATING 
& AIR CONDITIONING/DISTRIBUTION/DUCT-DE
FROSTER - REMOVAL). 

4. Remove the two screws (1) that secure the center 
distribution duct (2) to the instrument panel support 
(3) and remove the duct. 

5. Disconnect the right side instrument panel duct 
adapter (2) from the right side instrument panel 
duct (1) and remove the adapter. 

6. Remove the screw that secures each intermediate 
demister duct (3 and 4) to the instrument panel 
cover. 

7. Disconnect the intermediate demister ducts from 
the demister ducts and remove the intermediate 
ducts. 

8. Disconnect the left side instrument panel duct 
adapter (6) from the right side instrument panel 
duct (5) and remove the adapter 

9. Remove the instrument panel cover (refer to 23 -
BODY/INSTRUMENT PANEUINSTRUMENT 
PANEL COVER - REMOVAL). 

10. Remove the three screws that secure each instru
ment panel duct to the instrument panel support 
and remove the ducts. 

8118b3Oc 
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INSTALLATION 
1. Position the instrument panel ducts (1 and 5) onto 

the instrument panel support. 

2. Install the three screws that secure each instru
ment panel duct to the instrument panel support. 
Tighten the screws to 2.2 N·m (20 in. Ibs.). 

3. Install the instrument panel cover (refer to 23 -
BODY/INSTRUMENT PANEUINSTRUMENT 
PANEL COVER - INSTALLATION). 

4. Position the left side instrument panel duct adapter 
(6) into the instrument panel and connect it to the 
left panel duct. 

5. Position the intermediate demister ducts (3 and 4) 
into the instrument panel and connect them to the 
demister ducts. 

6. Install the screw that secures each intermediate 
demister duct to the instrument panel cover. 
Tighten the screws to 2.2 N·m (20 in. Ibs.). 

7. Position the right side instrument panel duct 
adapter (2) into the instrument panel and connect it to the right panel duct. 

8. Position the center distribution duct (2) to the 
instrument panel support (3). 

9. Install the two screws (1) that secure the center 
distribution duct to the instrument panel support. 
lighten the screws to 2.2 N·m (20 in. Ibs.). 

10. Install the defroster duct (refer to 24 - HEATING & 
AI R CONDITIONING/DISTRIBUTION/DUCT-DE
FROSTER - INSTALLATION). 

11. Install the radio (refer to 8 - ELECTRICAUAUDIOI 
RADIO - INSTALLATION). 

12. Install the instrument panel (refer to 23 - BODY/ 
INSTRUMENT PANEUINSTRUMENT PANEL 
ASSEMBLY - INSTALLATION). 

B11Bb3Oc 



DUCT-INSTRUMENT PANEL DEMISTER 

REMOVAL 

WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the battery negative (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in an accidental airbag deployment and possible personal injury or death. 

NOTE: Take the proper precautions to protect the instrument panel from cosmetic damage. 

1. Remove the instrument panel and place it on a 
workbench (refer to 23 - BODY/INSTRUMENT 
PANEUINSTRUMENT PANEL ASSEMBLY 
REMOVAL). 

2. Remove the radio (refer to 8 - ELECTRICAUAU
DIO/RADIO - REMOVAL). 

3. Remove the defroster duct (refer to 24 - HEATING 
& AIR CONDITIONING/DrSTRIBUTION/DUCT-DE
FROSTER - REMOVAL). 

4. Remove the two screws (1) that secure the center 
distribution duct (2) to the instrument panel support 
(3) and remove the duct. 

5. Disconnect the right side instrument panel duct 
adapter (2) from the right side instrument panel 
duct (1) and remove the adapter. 

6. Remove the screw that secures each intermediate 
demister duct (3 and 4) to the instrument panel 
cover. 

7. Disconnect the intermediate demister ducts from 
the demister ducts and remove the intermediate 
ducts. 

8. Disconnect the left side instrument panel duct 
adapter (6) from the right side instrument panel 
duct (5) and remove the adapter 

9. Remove the instrument panel cover (refer to 23 -
BODY/INSTRUMENT PANEUINSTRUMENT 
PANEL COVER - REMOVAL). 

10. Remove the two screws that secure each demis
ter duct to the instrument panel cover and remove 
the ducts. 

8118b3Oc 
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INSTALLATION 
1. Position the demister ducts onto the instrument 

panel cover. 
2. Install the two screws that secure each demister 

duct to the instrument panel cover. Tighten the 
screws to 2.2 N·m (20 in. Ibs.). 

3. Install the instrument panel cover (refer to 23 -
BODY/INSTRUMENT PANEUINSTRUMENT 
PANEL COVER - INSTALLATION). 

4. Position the left side instrument panel duct adapter 
(6) into the instrument panel and connect it to the 
left panel duct. 

5. Position the intermediate demister ducts (3 and 4) 
into the instrument panel and connect them to the 
demister ducts. 

6. Install the screw that secures each intermediate 
demister duct to the instrument panel cover. 
Tighten the screws to 2.2 N·m (20 in. Ibs.). 

7. Position the right side instrument panel duct 
adapter (2) into the instrument panel and connect it to the right panel duct. 

8. Position the center distribution duct (2) to the 
instrument panel support (3). 

9. fnstatt the two screws (1) that secure the center 
distribution duct to the instrument panel support. 
Tighten the screws to 2.2 N·m (20 in. Ibs.). 

10. Install the defroster duct (refer to 24 - HEATING & 
AIR CONDITIONING/DISTRIBUTION/DUCT-DE
FROSTER 4 INSTALLATION). 

11. Install the radio (refer to 8 - ELECTRICAUAUDIO/ 
RADIO - INSTALLATION). 

12. Install the instrument panel (refer to 23 - BODY/ 
INSTRUMENT PANEUINSTRUMENT PANEL 
ASSEMBLY • INSTALLATION). 

8118b3Oc 



24 - 262 DISTRIBUTION --------------------- DR 

HOUSING-HVAC 

DESCRIPTION 

-- ~~ 
~ 
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All models are equipped with a common HVAC housing assembly that combines AlC and heating capabilities into a 
single unit mounted within the passenger compartment. The HVAC housing assembly consists of the following: 

• HVAC housing - The HVAC housing consists of an upper housing (7) and a lower housing (10) that are 
attached together by screws and is mounted to the dash panel behind the instrument panel. The HVAC hous
ing contains the heater core (9), AlC evaporator (15), blend-air and mode-air doors, and has mounting provi
sions for the air-door actuators (3, 5, 6 and 8), floor distribution duct (4), blower motor (13), blower motor 
resistor, foam seals (12. 14 and 16) and the HVAC wire harness (11) . 

• Air inlet housing - The air inlet housing (1) is mounted to the right end of the HVAC housing and contains 
the recirculation-air door and has mounting provisions for the recirculation door actuator (2). 

The heating-AiC system is a blend-air type system. The blend-air doors control the amount of conditioned air that is 
allowed to flow through, or around, the heater core. The dual zone heating AlC system uses two blend door actua
tors while the single zone system uses only one blend door actuator. 

The AlC system is designed for the use of a non-CFC, R-134a refrigerant and uses an AlC evaporator to cool and 
dehumidify the incoming air prior to blending it with the heated air. A temperature control determines the discharge 
air temperature by operating the blend door actuator(s), which moves the blend-air door(s). This allows an almost 
immediate control of the output air temperature of the system. The mode door actuator operates the mode-air doors 
which direct the flow of the conditioned air out the various air outlets, depending on the mode selected. The recir
culation door actuator operates the recirculation-air door which closes off the fresh air intake and recirculates the air 
already inside the vehicle. The electric door actuators are connected to the vehicle electrical system by the HVAC 
wire harness. The blower motor controls the velocity of air flowing through the HVAC housing assembly by spinning 
the blower wheel within the HVAC housings at the selected speed by use of the blower motor resistor. 

The HVAC housing must be removed from the vehicle and disassembled for service of the heater core, AlC evap
orator, evaporator temperature sensor, blend-air and mode-air doors. The air inlet housing must be removed from 
HVAC housing and disassembled for service of the recirculation-air door. 
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REMOVAL 

AIR INLET HOUSING 

WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (reter to 24 - HEATING" AIR CONDITIONINGJPLUMBING - WARNING) and (refer to 24 • HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 

WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and Isolate the negative battery (ground) cable, then wait 
two minutes tor the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in accidental alrbag deployment and possible personal injury or death. 

NOTE: The air inlet housing must be removed from HVAC housing and disassembled for service of the 
recirculation-air door. 

1. Remove the HVAC housing assembly (refer to 24 -
HEATING & AIR CONDITIONING/DISTRIBUTION/ 
HOUSING-HVAC - HVAC HOUSING ASSEMBLY -
REMOVAL). 

2. Remove the recirculation door actuator (1) from the 
air inlet housing (2) and disconnect the HVAC wire 
harness (4) from the actuator. 

3. Remove the two screws (3) that secure the rear of 
the air inlet housing to the top of the HVAC housing 
(5). 

4. Release the two retaining clips (1) that secure the 
front of the air inlet housing (2) to the top of the 
HVAC housing (3) and remove the air inlet housing. 

NOTE: If the foam seal on the air inlet housing is 
deformed or damaged, it must be replaced. 

5. If required. disassemble the air inlet housing (refer 
to 24 - HEATING & AIR CONDITIONING/DISTRI
BUTION/HOUSING-HVAC ASSEMBLY - AIR INLET 
HOUSING - DISASSEMBLY). 
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HVAC HOUSING ASSEMBLY 

WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 

WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the negative battery (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in accidental airbag deployment and possible personal injury or death. 

NOTE: The HVAC housing must be removed from the vehicle and disassembled for service of the AlC evap
orator, evaporator temperature sensor, mode-air and blend-air doors. 

1. Disconnect and isolate the negative battery cable. 

2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING STANDARD PROCEDURE 
REFRIGERANT SYSTEM RECOVERY). 

3. Drain the engine cooling system (refer to 7 -
COOLING - STANDARD PROCEDURE - COOL
ING SYSTEM DRAIN). 

4. Disconnect the AlC liquid line and the AlC accumu
lator from the AlC evaporator (refer to 24 - HEAT
ING & AIR CONDITIONING/PLUMBING/UNE-NC 
LIQUID - REMOVAL) and (refer to 24 - HEATING & 
AIR CONDITIONING/PLUMBING/ACCUMULATOR
AlC - REMOVAL). 

5. Disconnect the heater hoses from the heater core 813Sec70 

tubes. 

6. Remove the powertrain control module (PCM) to 
gain access to the two nuts (3) that secure the 
HVAC housing (1) to the engine compartment side of the dash panel (2) and remove the nuts (refer to 8 ELEC
TRICAUELECTRONIC CONTROL MODULES/POWERTRAIN CONTROL MODULE - REMOVAL). 

7. On Mega Cab models, remove the floor console 
duct (refer to 24 - HEATING & AIR CONDtTION
ING/DISTRIBUTION/DUCT-FLOOR CONSOLE -
REMOVAL). 

8. Remove the instrument panel from the passenger 
compartment (refer to 23 - BODY/INSTRUMENT 
PANEUINSTRUMENT PANEL ASSEMBLY 
REMOVAL). 

9. Remove the bolt (5) that secures the HVAC hous
ing (4) to the floor bracket (6). 

10. Remove the two nuts (3 and 7) that secure the 
HVAC housing to the passenger compartment 
side of the dash panel (1). 

11. Pull the HVAC housing assembly rearward and 
remove the housing assembly from the passenger 
compartment. 

12. If required, remove the fresh air inlet (2) from the 
dash panel (1). 
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DISASSEMBLY 

HVAC HOUSING 

24 - 265 

NOTE: The HVAC housing must be removed from the vehicle and disassembled for service of the AlC evap
orator, evaporator temperature sensor, mode·air and blend-air doors. 

1. Remove the HVAC housing assembly and place it 
on a workbench (refer to 24 - HEATING & AIR 
CONDITIONING/DISTRIBUTION /HOUSING-HVAC 
- HVAC HOUSING ASSEMBLY - REMOVAL). 

2. Disconnect the HVAC wire harness connectors 
from the mode door actuators (1), blend door 
actuators (2) and the recirculation door actuator 
(3). 

3. Remove the screws that secure the mode door 
actuators and the blend door actuators to the 
HVAC housing (5) and remove the actuators. 

4. Remove the screws that secure the recirculation 
door actuator to the air inlet housing (4) and 
remove the actuator. 

5. Disconnect the wire harness connectors (1 and 3) 
from the blower motor resistor (7) and the blower 
motor (2). 

6. Remove the screws (4) that secure the blower 
motor to the HVAC housing (5) and remove the 
blower motor. 

7. Remove the screws (6) that secure the blower 
motor resistor to the HVAC housing and remove 
the resistor. 
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8. Disconnect the HVAC wire harness (1) from the 
evaporator temperature sensor (2) and remove the 
wiring harness and the sensor from the HVAC 
housing (4). 

9. Remove the air inlet housing (3) from the HVAC 
housing (refer to 24 - HEATING & AIR CONDI
TIONING/DISTRIBUTION/HOUSING-HVAC - AIR 
INLET HOUSING - REMOVAL). 

10. Remove the two screws (1) that secure the panel/ 
floor door outlet (2) to the top of the HVAC hous
ing (4). 

NOTE: If the foam seal on the panel/floor door out
let is deformed or damaged, it must be replaced. 

11. Release the two retaining tabs (3) that secure the 
panel/floor door outlet to the front of the HVAC 
housing and remove the door outlet. 

12. Remove the three screws (1) that secure the pan
el/floor door assembly (2) to the top of the HVAC 
housing (3) and remove the door assembly. 

)0 
)0 
)0 
)0 
)0 
)0 
)0 
o 
o 

813912e8 



13. To remove the panel/floor-air doors (1) from the 
panel/floor door plate (2). first carefully release 
the retaining tabs of actuator coupler (3) located 
on the inside surface of the door plate and pull 
the actuator coupler out of the pivot shaft of the 
panel/floor-air doors. 

NOTE: If the seals on the air doors is deformed or 
damaged, the air doors must be replaced. 

14. Remove the panel/floor-air doors from the panel/ 
floor door plate. 

NOTE: If the foam seal for the heater core tubes is 
deformed or damaged, the seal must be replaced. 

15. Remove the foam seal from the heater core 
tubes. 

16. If equipped with the dual zone heating-AIC sys
tem, remove the linkage rod (4) to gain access to 
the heater core (3). 

17. Remove the two screws (1) that secure the heater 
core tube bracket (2) to the HVAC housing and 
remove the bracket. 

18. Carefully pull the heater core out of the front of 
the HVAC housing. 

19. Inspect all heater core foam seals and replace as 
required. 

811Beb45 



20. Remove the screws (3) that secure the floor dis
tribution duct (1) to the bottom of the HVAC hous
ing (2). 

21. Remove the floor distribution duct from the HVAC 
housing. 

22. Carefully disconnect the linkage rod (1) from the 
two blend-air door levers (2) located on the back 
of the HVAC housing (3). 

NOTE: If the foam seal for the evaporator conden
sate dratn tube is deformed or damaged, the seal 
must be replaced. 

23. Remove the foam seal (4) from the evaporator 
condensate drain tube (5). 

24. Remove the fifteen screws (6) that secure the 
upper and lower HVAC housing halves together 
and separate the housing halves. 

8118ad1a 
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25. Release the three retaining tabs (1) that secure 
the lower blend door assembly (2) to the lower 
half of the HVAC housing (3) and remove the door 
assembly. 

26. Release the three retaining tabs that secure the 
upper blend door assembly to the upper half of 
the HVAC housing and remove the door 
assembly. 

27. To remove the blend-air doors (1) from each 
blend door plate (2), first carefully release the 
retaining tabs of actuator coupler (3) located on 
the inside surface of the door plate being serviced' 
and pull the actuator coupler out of the pivot shaft 
of the blend-air doors. 

NOTE: If the seals on the air doors is deformed or 
damaged, the air doors must be replaced. 

28. Remove the blend-air doors from the blend door 
plates. 

29. Remove the defroster-air doors (1) from the lower 
half of the HVAC housing (2) by carefully release 
the retaining tabs of actuator coupler (3) located 
on the inside surface of the housing and pull the 
actuator coupler out of the pivot shaft of the 
defroster-air doors. 

NOTE: It the seals on the air doors is deformed or 
damaged, the air doors must be replaced. 

30. Remove the defroster-air doors from the HVAC 
housing. 
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NOTE: If the foam seal for the Ale evaporator 
tubes is deformed or damaged, the seal must be 
replaced. 

31. Remove the foam seal (1) from around the tubes 
of the Ale evaporator (3). 

32. Carefully lift the AlC evaporator out of the upper 
half of the HVAC housing (2). 

AIR INLET HOUSING 

NOTE: The air inlet housing must be removed from HVAC housing and disassembled for service of the 
recirculation-air door. 

1. Remove the air inlet housing (1) from the HVAC 
housing and place it on a workbench (refer to 24 -
HEATING & AIR CONDITIONING/DISTRIBUTION/ 
HOUSING-HVAC - AIR INLET HOUSING -
REMOVAL) 

2. Remove the two foam insulators (2) from the air 
inlet housing. 
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3. To remove the recirculation-air door (1) from the air 
inlet housing (2), first carefully release the retaining 
tabs of actuator coupler (3) located on the inside 
surface of the air inlet housing and pun the actuator 
coupler out of the pivot shaft of the recirculation-air 
door. 

NOTE: If the seals on the air door is deformed or 
damaged, the air door must be replaced. 

4. Remove the recirculation-air door from the air inlet 
housing. 

ASSEMBLY 

AIR, INLET HOUSING 

24 - 271 

NOTE: The air inlet housing must be removed from HVAC housing and disassembled for service of the 
recirculation-air door. 

NOTE: If the seals on the air door is deformed or 
damaged, the air door must be replaced. 

1. Position the recirculation-air door (1) into the air 
inlet housing (2). 

CAUTION: Make sure that the recirculation-air 
door pivot shaft is properly seated in the pivot 
seat located in the air inlet housing. 

2. Align the actuator coupler (3) with the recirculation
air door pivot shaft and install the coupler until the 
coupler retaining tabs are fully engaged to the air 
inlet housing. Be sure to install the coupler with the 
coupler arm located between the two stop tabs on 
the air inlet housing. 
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3. Install the two foam insulators (2) into the air inlet 
housing (1). 

4. Install the air inlet housing onto the HVAC housing 
(refer to 24 - HEATING & AIR CONDITIONINGI 
DISTRIBUTION/HOUSING-HVAC - AIR INLET 
HOUSING - INSTALLATION). 

HVAC HOUSING 

CAUTION: Be certain to adjust the refrigerant oil level when servicing the AlC refrigerant system (refer to 24 
- HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGER
ANT OIL LEVEL). Failure to properly adjust the refrigerant oil level will prevent the Ale system from oper
ating as designed and can cause serious AlC compressor damage. 

NOTE: When replacing multiple AlC system components, refer to the Refrigerant Oil Capacities chart to 
determine how much oil should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDI
TIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

NOTE: If only the AlC evaporator is being replaced, add 60 milliliters (2 fluid ounces) of refrigerant oil to the 
refrigerant system. Use only refrigerant oil of the type recommended for the AlC compressor in the vehicle. 

1. Carefully install the Ale evaporator (3) into the 
upper half of the HVAC housing (2). 

2. Install the foam seal (1) onto the tubes of the AlC 
evaporator. 
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3. Install the defroster-air doors (1) into the lower half 
of the HVAC housing (2). 

4. Align the actuator coupler (3) with the defroster-air 
door pivot shaft and install the coupler into side of 
the HVAC housing. Be sure to install the coupler 
with the coupler arm located between the two stop 
tabs on the HVAC housing. 

5. Install the blend-air doors (1) into each of the two 
blend door plates (2). 

6. Align the actuator coupler (3) with each blend-air 
door pivot shaft and install the coupler into side of 
each blend door plate. Be sure to install each cou
pler with the coupler arm located between the two 
stop tabs on each blend door plate. 

7. Position the lower blend door assembly (2) into the 
lower half of the HVAC housing (3) and fully 
engage the three retaining tabs (1). 

8. Position the upper blend door assembly into the 
upper half of the HVAC housing and fully engage 
the three retaining tabs. 

24 - 273 
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NOTE: Route the wire lead for the evaporator tem
perature sensor into the opening located on the 
upper half of the HVAC housing prior to installing 
the lower half of the HVAC housing. 

9. Position the two halves of the HVAC housing 
together (3). 

10. Install the fifteen screws (6) that secure the two 
housing halves together. Tighten the screws to 1.1 
N·m (10 in. Ibs.). 

11. Install the foam seal (4) onto the evaporator con
densate drain tube (5). 

12. Connect the linkage rod (1) to the two blend-air 
door levers (2) located on the back of the HVAC 
housing. 

13. Position the front floor distribution duct (1) to the 
bottom of the HVAC housing (2). 

14. Install the screws (3) that secure the front floor 
distribution duct to the HVAC housing. Tighten the 
screws to 1.1 N·m (10 in. Ibs.). 

8118ad1 a 



15. Carefully install the heater core (3) into the front 
of the HVAC housing. 

16. Position the heater core tube bracket (2) onto the 
HVAC housing. 

17. Install the two screws (1) that secure the heater 
core bracket to the HVAC housing. Tighten the 
screws to 1.1 N·m (10 in. Ibs.). 

18. If equipped with the dual zone heating-AiC sys
tem, install the linkage rod (4). 

19. Install the foam seal onto the heater core tubes. 

20. Install the panel/floor-air doors (1) into the panel/ 
floor door plate (2). 

21. Align the actuator coupler (3) with the panel/floor
air door pivot shaft and install the coupler into 
side of the panel/floor door plate. Be sure to 
install the coupler with the coupler arm located 
between the two stop tabs on the door plate. 
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22. Position the panel/floor door assembly (2) onto 
the top of the HVAC housing (3). 

NOTE: Install the two door springs onto the retain
ing screws prior to installation. 

23. Install the three screws (2) that secure the door 
assembly to the HVAC housing. lighten the 
screws to 1.1 N·m (10 in. Ibs.). 

24. Position the panel/floor door outlet (2) onto the 
top of the HVAC housing (3) and fully engage the 
two retaining tabs (3). 

25. Instatt the two screws (1) that secure the panel/ 
floor door outlet to the HVAC housing. Tighten the 
screws to 1.1 N·m (10 in. Ibs.). 

26. Install the air inlet housing (3) onto the top of the 
HVAC housing (4) (refer to 24 - HEATING & AIR 
CONDITIONING/DISTRIBUTION/HOUSING
HVAC - AIR INLET HOUSING - INSTALLATION). 

27. Install the HVAC wire harness (1) onto the HVAC 
housing. Make sure the wires are routed through 
all wiring retainers. 

28. Install the evaporator temperature sensor (2) into 
the opening in the top of the HVAC housing. Make 
sure the sensor is fully engage to the housing. 

29. Connect the HVAC wire harness to the evaporator 
temperature sensor. 
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30. Position the blower motor resistor (7) and the 
blower motor (2) into the bottom of the HVAC 
housing (5). 

31. Install the screws (4) that secure the blower motor 
to the HVAC housing. Tighten the screws to 1.7 
N·m (15 in. Ibs.). 

32. Install the screws (6) that secure the blower motor 
resistor to the HVAC housing. Tighten the screws 
to 1.1 N·m (10 in. Ibs.). 

33. Connect the HVAC wire harness connectors (1 
and 3) to blower motor resistor and the blower 
motor. 

34. Position the recirculation door actuator (3) onto 
the air inlet housing (4) and install the retaining 
screws. Tighten the screws to 1.1 N·m (10 in. Ibs.) 

35. Position the mode door actuators (1) and the 
blend door actuators (2) onto the HVAC housing 
(5) and install the retaining screws. Tighten the 
screws to 1.1 N·m (lOin. Ibs.). 

36. Connect the HVAC wire harness connectors to the 
actuators. 

37. Install the HVAC housing (refer to 24 - HEATING 
& AIR CONDITIONING/DISTRIBUTION/HOUS
ING-HVAC - INSTALLATION). 

38. If the AlC evaporator is being replaced, add 60 
milliliters (2 fluid ounces) of refrigerant oil to the 
refrigerant system. When replacing multiple AlC 
system components, refer to the Refrigerant Oil 
Capacities chart to determine how much oil 81381J74 

should be added to the refrigerant system (refer 
to 24 - HEATING & AIR CONDITIONING/PLUMB-
ING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). Use only refrigerant oil of 
the type recommended for the AlC compressor in the vehicle. 

INSTALLATION 

AIR INLET HOUSING 

NOTE: The air inlet housing must be removed from HVAC housing and disassembled for service ot the 
recirculation-air door. 
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NOTE: If the foam seal on the air inlet housing is 
deformed or damaged, it must be replaced. 

1. Position the air inlet housing (2) onto the top of the 
HVAC housing (3). 

2. Engage the two retaining clips (1) that secure the 
front of the air inlet housing to the HVAC housing. 

3. Install the two screws (3) that secure the rear of 
the air inlet housing (2) to the top of the HVAC 
housing (5). Tighten the screws to 1.1 N·m (10 in. 
Ibs.). 

4. Install the recirculation door actuator (1) onto the 
air inlet housing (refer to 24 - HEATING & AIR 
CONDITIONING/CONTROLS/ ACTUATOR-RECIR
CULATION DOOR - INSTALLATION). 

5. Connect the HVAC wire harness (4) to the recircu
lation door actuator. 

6. Install the HVAC housing assembly (refer to 24 -
HEATING & AIR CONDITIONING/DISTRIBUTION/ 
HOUSING-HVAC - HVAC HOUSING ASSEMBLY -
INSTALLATION). 

HVAC HOUSING ASSEMBLY 

CAUTION: Be certain to adjust the refrigerant oil level when servicing the AlC refrigerant system (refer to 24 
- HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGER
ANT OIL LEVEL). Failure to properly adjust the refrigerant oil level will prevent the AlC system from oper
ating as designed and can cause serious AlC compressor damage. 

NOTE: When replacing multiple AlC system components, refer to the Refrigerant Oil Capacities chart to 
determine how much oil should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDI
TIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

NOTE: If the AlC evaporator is being replaced, add 60 milliliters (2 fluid ounces) of refrigerant oil to the 
refrigerant system. Use only refrigerant oil of the type recommended for the AlC compressor in the vehicle. 

NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 
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1. If removed, install the fresh air inlet (2) onto the 
dash panel (1). 

2. Position the HVAC housing assembly (4) into the 
passenger compartment with the mounting studs 
and the condensate drain tube in their proper loca
tions in the dash panel. 

3. Install the two nuts (3 and 7) that secure the HVAC 
housing to the passenger compartment side of the 
dash panei. TIghten the nuts to 6.8 N·m (60 in. 
Ibs.). 

4. Instan the bolt (5) that secures the HVAC housing 
to the floor bracket (6). TIghten the bolt to 6.8 N·m 
(60 in. Ibs.). 

5. Install the instrument panel assembly (refer to 23 -
BODY/INSTRUMENT PANEUINSTRUMENT 
PANEL ASSEMBLY • INSTALLATION). 

6. On Mega Cab models. install the floor console duct 
(refer to 24 - HEATING & AIR CONDITIONING/ 
DISTRIBUTION/DUCT-FLOOR CONSOLE - INSTALLATION). 

7. Install the two nuts (3) that secure the HVAC hous
ing (1) to the engine compartment side of the dash 
panel (2). Tighten the nuts to 6.8 N·m (60 in. Ibs.). 

8. Install the powertrain control module (PCM) (refer 
to 8 - ELECTRICAUELECTRONIC CONTROL 
MODULES/POWERTRAIN CONTROL MODULE -
INSTALLATION). 

9. Connect the heater hoses to the heater core tubes. 

10. Connect the AlC liquid line and the AlC accumu
lator to the AlC evaporator (refer to 24 • HEATING 
& AIR CONDITIONING/PLUMBING ILlNE-AiC 
LIQUID - INSTALLATION) and (refer to 24 • 
HEATING & AIR CONDITIONING/PLUMBING/AC
CUMULATOR-AiC - INSTALLATION). 

11. Reconnect the negative battery cable. 

12. If the heater core is being replaced, flush the 
cooling system (refer to 7 - COOLING - STAN
DARD PROCEDURE - COOLING SYSTEM 
CLEANING/REVERSE FLUSHING). 

8138ac8f 

13. Refill the engine cooling system (refer to 7 - COOLING - STANDARD PROCEDURE - COOLING SYSTEM 
REFILL). 

14. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE· REFRIGERANT SYSTEM EVACUATE). 

15. If the AlC evaporator is being replaced, add 60 milliliters (2 fluid ounces) of refrigerant oil to the refrigerant 
system. When replacing multiple AlC system components, refer to the Refrigerant Oil Capacities chart to deter
mine how much oil should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). Use only 
refrigerant oil of the type recommended for the AlC compressor in the vehicle. 

16. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM CHARGE). 
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MOTOR-BLOWER 

DESCRIPTION 
The blower motor (1) is used to control the velocity of 
air moving through the HVAC housing by spinning the 
blower wheel (3) within the HVAC air inlet housing at 
the selected speed. 

The blower motor is a 12-volt, direct current (DC) 
motor mounted within a plastic housing with an inte
gral wire harness connector (2) and squirrel cage-type 
blower wheel (3) that is secured to the blower motor 
shaft (4). The blower wheel is positioned within the air 
inlet housing on the passenger side end of the HVAC 
housing. 

OPERATION 
The blower motor is used to control the velocity of air moving through the HVAC housing by spinning the blower 
wheel within the HVAC air inlet housing at the selected speed. 

The blower motor will operate whenever the ignition switch is in the Run position and the blower motor control is in 
any position except Off. The blower motor receives battery current through the totally integrated power module 
(TIPM) whenever the ignition switch is in the Run position. 

Blower motor speed is controlled by regulating the ground path through or around the blower motor resistor and 
through the blower motor control located within the AlC-heater control. 

The blower motor can be accessed for service from underneath the instrument panel. 

NOTE: The blower motor is supplied with a 12V feed from the TIPM, through the blower motor resistor, 
whenever the ignition switch is in the RUN position. Due to an open circuit condition within the blower 
motor control switch the TIPM is UNABLE to detect an OPEN circuit for the blower motor. 

The blower motor control system is diagnosed using a scan tool (refer to 24 - HVAC Electrical Diagnostics for more 
information). 

The blower motor and blower motor wheel are factory balanced as an assembly and cannot be adjusted or repaired 
and must be replaced if found inoperative or damaged. 

DIAGNOSIS AND TESTING 

BLOWER MOTOR 

WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the negative battery (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
Failure to take the proper precautions could result in accidental airbag deployment and possible personal 
injury or death. 
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NOTE: The blower motor is supplied with a 12V feed from the TIPM, through the blower motor resistor~ 
whenever the ignition switch is in the RUN position. Due to an open circuit condition within the blower 
motor control switch the TIPM is UNABLE to detect an OPEN circuit for the blower motor. 

To determine if an open condition exists within the blower motor circuit wiring, it is necessary to disconnect the 
negative battery cable and check for continuity within the blower motor circuits using an ohmmeter. For circuit 
descriptions and diagrams, refer to Air Conditioning/Heater in Group 8W - Wiring Diagrams. 

OPERATION 

Possible causes of an inoperative blower motor include: 

• Open fuse 
• Inoperative blower motor resistor 
• Inoperative blower motor switch 
• Inoperative blower motor 
• Inoperative blower motor circuit wiring or wire harness connectors 

NOISE 

To determine if the blower motor is the source of the noise, simply switch the blower motor from Off to On. To verify 
that the blower motor is the source of the noise, unplug the blower motor wire harness connector and operate the 
heater-AIC system. If the noise goes away, possible causes include: 

• Foreign material on fresh air inlet screen 
• Foreign material in blower wheel 
• Foreign material in HVAC housing 
• Improper blower motor mounting 
• Deformed or damaged blower wheel 
• Worn blower motor bearings or brushes 

VIBRATION 

Possible causes of a blower motor vibration include: 
• Improper blower motor mounting 
• Foreign material in blower wheel 
• Deformed or damaged blower wheel 
• Worn blower motor bearings 

REMOVAL 

NOTE: The blower motor is located on the passen
ger side of the vehicle under the instrument panel. 
The blower motor can be removed from the vehi
cle without having to remove the HVAC housing. 

1. Disconnect and isolate the negative battery cable. 

2. Remove the passenger side cowl trim panel (refer 
to 23 - BODY/INTERIOR/COWL TRIM PANEL -
REMOVAL). 

3. Disconnect the HVAC wire harness lead (1) from 
the blower motor (2). 

4. Remove the HVAC wire harness lead from the two 
wire harness retainers (3). 

5. Remove the three screws (4) that secure the 
blower motor to the bottom of the HVAC housing 
(5). 
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6. Remove the blower motor from the HVAC housing. 

INSTALLATION 
1. Position the blower motor (2) into the bottom of the 

HVAC housing (5). 

2. Install the three screws (4) that secure the blower 
motor to the HVAC housing. Tighten the screws to 
1.7 N·m (15 in. Ibs.). 

3. Connect the HVAC wire harness lead (1) to the 
blower motor and install the wire harness lead into 
the two wire harness retainers (3). 

4. Install the passenger side cowl trim panel (refer to 
23 - BODY/INTERIOR/COWL TRIM PANEL -
INSTALLATION). 

5. Reconnect the negative battery cable. 



ou·rLETS-AIR 

DESCRIPTION 
There are four defroster air outlets (1) in the defroster 
grille (2) located on the top of the instrument panel 
(3). The airflow from the defroster outlets is directed 
by fixed vanes in the defroster grille and cannot be 
adjusted. The defroster air outlets are not serviceable 
from the defroster grille. 

There are two side window demister air outlets (4). 
One located on each end of the instrument panel near 
the A-pillar area. The airflow from the side window 
demister air outlets is directed by fixed vanes in the 
outlets and cannot be adjusted. The driver side win
dow demister air outlet is serviced with the instrument 
cluster bezel and the passenger side demister outlet is 
serviced with the passenger side instrument panel air 
outlet. 

There are four instrument panel air outlets (5). One air 
outlet is located near the end of the instrument panel 
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facing the rear of the vehicle and two outlets are 81627f81 

located on the instrument panel center bezel. Each of 
the instrument panel air outlets contain a grille with movable vanes that are used to direct or shut off the flow of the 
conditioned air leaving the instrument panel outlets. The driver side instrument panel air outlet is serviced with the 
instrument cluster bezel. The passenger side instrument panel air outlet is serviced separately from the instrument 
panel cover and the two center air outlets are serviced with the center bezel. 

On Mega Cab models there are two outlets (1) located 
at the rear of the center front seat support (2). Each of 
the rear air outlets contain a grille with movable vanes 
that are used to direct or shut off the flow of the con
ditioned air leaving the outlets. The rear air outlets are 
serviced as an assembly. 

REMOVAL 

REMOVAL-FRONT PASSENGER AIR OUTLET 

WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the battery negative (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in an accidental airbag deployment and possible personal injury or death. 
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NOTE: Take the proper precautions to protect the instrument panel from cosmetic damage. 

1. Remove the instrument panel and place it on a 
workbench (refer to 23 - BODY/INSTRUMENT 
PANEUINSTRUMENT PANEL ASSEMBLY 
REMOVAL). 

2. Remove the instrument panel cover from the instru
ment panel support (refer to 23 - BODY/INSTRU
MENT PANEUINSTRUMENT PANEL COVER -
REMOVAL). 

CAUTION: Use care when removing the heads 
from the heat stakes located on the back of the 
instrument panel cover. Remove only enough 
material from the heat stakes to allow removal of 
the instrument panel air outlet and demister air 
outlet assembly from the cover. 

3. Using an 11 mm (7/16 in.) drill bit, carefully remove 
the heads from the six heat stakes (1) that secure 

81bc2c5b 

the passenger side air outlet and demister air outlet assembly (2) to the back of the instrument panel cover (3). 

CAUTION: Use care when removing the air outlet assembly from the instrument panel cover to prevent dam .. 
age to the remaining portion of the heat stakes. 

4. Carefully remove the air outlet assembly from the instrument panel cover. 

REMOVAL-REAR SEAT AIR OUTLETS 

NOTE: Illustration shown with front seat cushions 
removed for clarity. 

1. Remove the two screws (1) that secure the rear air 
outlet housing (2) to the rear of the front center 
seat support (3). 

2. Remove the rear air outlet housing and place it on 
a workbench. 



3. Using a trim stick C-47S5 or equivalent (1). disen
gage the retaining tabs that secure the rear air out
lets (2) to the rear air outlet housing (3) and gently 
pry the outlets from the housing (3). 

INSTALLATION 

INSTALLATION-FRONT PASSENGER AIR OUTLET 
1. Position the passenger side instrument panel air 

outlet and demister air outlet assembly (2) onto the 
back of the instrument panel cover (3). 

CAUTION: Always use the retaining screws sup
plied with the replacement air outlet. Do not use 
screws longer then 10 mm. Failure to follow this 
caution may result in damage to the instrument 
panel cover. 

CAUTION: Use care when installing the air outlet 
retaining screws. To prevent damage to the instru
ment panel cover, do not overtighten the screws. 

2. Install six M 4.2 x 9.5 mm screws (1) to secure the 
air outlet assembly to the instrument panel cover. 
Carefully tighten the screws securely. 

3. Install the instrument panel cover (refer to 23 -
BODY/INSTRUMENT PANEUINSTRUMENT PANEL COVER - INSTALLATION). 

4. Install the instrument panel (refer to 23 - BODY/INSTRUMENT PANEUINSTRUMENT PANEL ASSEMBLY -
INSTALLATION). 

INSTALLATION-REAR SEAT AIR OUTLETS 

NOTE: The air outlets are retained into the air outlet housing by eight retaining tabs. The air outlets must be 
first installed onto the bottom set of retaining tabs, then the upper set of tabs can be engaged. 
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1. Position the rear air outlets (1) to the back of the 
rear air outlet housing (2) and engage the lower set 
of retaining tabs (3). 

2. Gently engage the upper set of retaining tabs (4). 
Make sure aU of the retaining tabs are fully seated. 

NOTE: Illustration shown with front seat cushions 
removed for clarity. 

3. Position the rear air outlet housing (2) to the rear of 
the front center seat support (3). 

4. Install the two screws (1) that secure the rear air 
outlet housing to the center seat support. Tighten 
the screws to 2.2 N·m (20 in. Ibs.). 

8178e20b 
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DESCRIPTION 
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The Ale refrigerant lines and hoses are used to carry the refrigerant between the various Ale system components. 
The refrigerant lines and hoses for the R-134a Ale system consist of a barrier-hose design with a nylon tube sand
wiched between rubber layers. The nylon tube helps to contain the R-134a refrigerant, which has a small molecular 
structure. The ends of the refrigerant lines are made from lightweight aluminum with brazed fittings. 

Any kinks or sharp bends in the refrigerant lines and hoses will reduce the capacity of the entire Ale system and 
can reduce the flow of refrigerant within the system. 

OPERATION 
High pressures are produced in the refrigerant system when the Ale compressor is operating. Extreme care must 
be exercised to make sure that each of the refrigerant system connections is pressure-tight and leak free. It is a 
good practice to inspect all flexible refrigerant hoses at least once a year to make sure they are in good condition. 

The refrigerant lines and hoses are coupled to other Ale system components with block-type fittings. An O-ring seai, 
or a flat steel gasket with an integral O-ring (dual plane seal), is used to mate the refrigerant line fittings with Ale 
system components to ensure the integrity of the refrigerant system. 

The refrigerant lines and hoses cannot be repaired and must be replaced if leaking or damaged. 

WARNING 

WARNING: The Ale system contains refrigerant under high pressure. Repairs should only be performed by 
qualified service personnel. Serious or fatal injury may result from improper service procedures. 

WARNING: Avoid breathing the refrigerant and refrigerant oil vapor or mist. Exposure may irritate the eyes, 
nose, and/or throat. Wear eye protection when servicing the Ale refrigerant system. Serious eye injury can 
result from direct contact with the refrigerant. If eye contact occurs, seek medical attention immediately. 

WARNING: Do not expose the refrigerant to open flame. Poisonous gas is created when refrigerant is 
burned. An electronic leak detector is recommended. Serious or fatal injury may result from improper ser
vice procedures. 

WARNING: If accidental Ale system discharge occurs, ventilate the work area before resuming service. 
Large amounts of refrigerant released in a closed work area will displace the oxygen and cause suffocation 
and serious or fatal injury. 

WARNING: The evaporation rate of R-134a refrigerant at average temperature and altitude is extremely high. 
As a result, anything that comes in contact with the refrigerant will freeze. Always protect the skin or del
icate objects from direct contact with the refrigerant. 

WARNING: The R-134a service equipment or the vehicle refrigerant system should not be pressure tested or 
leak tested with compressed air. Some mixtures of air and R-134a have been shown to be combustible at 
elevated pressures. These mixtures are potentially dangerous, and may result in fire or explosion causing 
property damage and serious or fatal injury. 

WARNING: The engine cooling system is designed to develop internal pressures up to 145 kilo pascals (21 
pounds per square inch). Do not remove or loosen the coolant pressure cap, cylinder block drain plugs, 
radiator drain, radiator hoses, heater hoses, or hose clamps while the engine cooling system is hot and 
under pressure. Allow the vehicle to cool for a minimum of 15 minutes before opening the cooling system 
for service. Failure to observe this warning can result in serious burns from the heated engine coolant. 
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CAUTION 

CAUTION: Never add R-12 to a refrigerant system designed to use R-134a. Do not use R .. 12 equipment or 
parts on an R-134a AlC system. These refrigerants are not compatible and damage to the AlC system will 
result. 

CAUTION: Never use R-12 refrigerant oil in an AlC system designed to use R-134a refrigerant oil. These 
refrigerant oils are not compatible and damage to the AlC system will result. 

CAUTION: The use of AlC system sealers may result in damage to AlC refrigerant recovery/evacuation/re
charging equipment and/or AlC system. Many federal, state/provincial and local regulations prohibit the 
recharge of AlC systems with known leaks. DaimlerChrysler recommends the detection of AlC system leaks 
through the use of approved leak detectors and fluorescent leak detection dyes. Vehicles found with AlC 
system sealers should be treated as contaminated and replacement of the entire AlC refrigerant system is 
recommended. Ale systems found to be contaminated with Ale system sealers, AlC stop-leak products or 
seal conditioners voids the warranty for the AlC system. 

CAUTION: Recover the refrigerant before opening any fitting or connection. Open the fittings with caution, 
even after the system has been discharged. Never open or loosen a connection before recovering the refrig
erant. 

CAUTION: If equipped, do not remove the secondary retention clip from any spring-lock coupler connection 
while the refrigerant system is under pressure. Recover the refrigerant before removing the secondary 
retention clip. Open the fittings with caution, even after the system has been discharged. Never open or 
loosen a connection before recovering the refrigerant. 

CAUTION: The internal parts of the AlC system will remain stable as long as moisture-free refrigerant and 
refrigerant oil is used. Abnormal amounts of dirt, moisture or air can upset the chemical stability. This may 
cause operational troubles or even serious damage if present in more than very small quantities. Before 
disconnecting a component, clean the outside of the fittings thoroughly to prevent contamination from 
entering the refrigerant system. Keep service tools and the work area clean. Do not open the refrigerant 
system or uncap a replacement component until you are ready to service the system. Immediately after 
disconnecting a component from the refrigerant system, seal the open fittings with a cap or plug. This will 
prevent contamination from entering the AlC system. 

CAUTION: Refrigerant oil will absorb moisture from the atmosphere if left uncapped. Do not open a con
tainer of refrigerant oil until you are ready to use it. Replace the cap on the oil container immediately after 
using. Store refrigerant oil only in a clean, airtight, and moisture-free container. 

CAUTION: Do not overcharge the refrigerant system. Overcharging will cause excessive compressor head 
pressure and can cause compressor noise and AlC system failure. 

DIAGNOSIS AND TESTING 

REFRIGERANT SYSTEM LEAKS 

WARNING: R-134a service eqUipment or vehicle AlC system should not be pressure tested or leak tested 
with compressed air. Mixture of air and R-134a can be combustible at elevated pressures. These mixtures 
are potentially dangerous and may result in fire or explosion causing property damage and serious or fatal 
injury. 
Avoid breathing Ale refrigerant and lubricant vapor or mist. Exposure may irritate eyes, nose and throat. 
Use only approved service equipment meeting SAE requirements to discharge an R-134a system. If acci
dental system discharge occurs, ventilate work area before resuming service. 
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NOTE: If the AlC refrigerant system charge is empty or low, a leak in the AlC system is likely. Visually 
inspect all AlC lines, fittings and components for an oily residue. Oil residue can be an indicator of an AlC 
system leak location. 

NOTE: The only way to correctly determine if the refrigerant system is fully charged with R·134a is to com
pletely evacuate and recharge the AlC system. 

Connect a suitable manifold gauge set and determine if the static AlC system pressure is above or below 345 kPa 
(50 psi) (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING w STANDARD PROCEDURE - REFRIGERANT 
SYSTEM SERVICE EQUIPMENT). If less than 345 kPa (50 psi), proceed to SYSTEM EMPTY. If greater than 345 
kPa (50 psi), go to SYSTEM LOW. 

SYSTEM EMPTY 

1. Evacuate the refrigerant system to the lowest degree of vacuum possible (approximately -88 kPa (- 26 in. Hg) or 
greater vacuum) (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PROCEDURE -
REFRIGERANT SYSTEM EVACUATE). Determine if the system holds a vacuum for 15 minutes. If vacuum is 
held, a leak is probably not present. If system will not maintain vacuum level, proceed to Step 2. 

2. Prepare and dispense 0.284 kilograms (10 ounces) of R-134a refrigerant into the evacuated refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PROCEDURE - REFRIGERANT SYS
TEM CHARGE) and proceed to Step 1 of the System Low procedure. 

SYSTEM LOW 

1. Position the vehicle in a wind-free work area. This will aid in detecting small leaks. 

2. Operate the heating-AIC system with the engine at idle under the following conditions for at least 5 minutes. 
• Doors or windows open 
• Transmission in Park or Neutral with the parking brake set (depending on application) 
• AlCaheater controls set to outside air, full cool, panel mode, high blower and with AlC compressor engaged 

CAUTION: A leak detector only designed for R-12 refrigerant will not detect leaks in an R-134a refrigerant 
system. 

3. Shut the vehicle Off and wait 2-7 minutes. Then use an electronic leak detector that is designed to detect R-134a 
refrigerant and search for leaks. Fittings, lines or components that appear to be oily usually indicate a refrigerant 
leak. To inspect the AlC evaporator for leaks, insert the leak detector probe into the drain tube opening or an air 
outlet. A dye for R-134a is available to aid in leak detection. Use only DaimlerChrysler approved refrigerant dye. 

STANDARD PROCEDURE 

REFRIGERANT SYSTEM SERVICE EQUIPMENT 

WARNING: Eye protection must be worn when servicing an AlC refrigerant system. Turn all valves off 
(rotate clockwise) on the equipment being used before connecting or disconnecting service equipment from 
the refrigerant system. Failure to observe these warnings may result in personal injury or death. 

WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING " AIR CONDITIONINGIPLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 
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When servicing the AlC system, an R-134a refrigerant 
recovery/recycling/charging station (1) that meets SAE 
standard J2210 must be used. Contact an automotive 
service equipment supplier for refrigerant recovery/re
cycling/charging equipment. Refer to the operating 
instructions supplied by the equipment manufacturer 
for proper care and use of this equipment. 

A manifold gauge set (1) may be needed with some 
recovery/recycling/charging equipment. The manifold 
gauge set should have manual shut-off valves (2 and 
6). or automatic back-flow valves located at the ser
vice port connector end of the manifold gauge set 
hoses (4 and 5). This will prevent refrigerant from 
being released into the atmosphere. 

MANIFOLD GAUGE SET CONNECTIONS 

CAUTION: Do not use an R-12 manifold gauge set on an R-134a system. The refrigerants are not compatible 
and system damage will result. 

RECOVERY/RECYCLINGJEVACUATION/CHARGING HOSE - The center manifold hose (Yellow, or White, with 
Black stripe) (3) is used to recover, evacuate, and charge the refrigerant system. When the low or high pressure 
valves on the manifold gauge set are opened, the refrigerant in the system will escape through this hose. 

HIGH PRESSURE GAUGE HOSE - The high pressure hose (Red with Black stripe) (4) attaches to the high side 
service port. This service port is located on the AlC discharge line. On this model, an AlC pressure transducer is 
installed on the high side service port. Ale high-side pressures can be read using a scan tool. Refer to 9 - Engine 
Electrical Diagnostics for more information. 

LOW PRESSURE GAUGE HOSE - The low pressure hose (Blue with Black stripe) (5) attaches to the low side 
service port. This service port is located either on the top of the AlC accumulator or on the Ale suction line near the 
accumulator, depending on engine application. 
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REFRIGERANT SYSTEM RECOVERY 

WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 • HEATING & AIR CONDITIONING/PLUMBING - WAR~ING) and (ref~r to 24 - HEATIN~ 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warmngs and cautions may result In 

serious or fatal injury. 

An R-134a refrigerant recovery/recycling/charging sta
tion (1) that meets SAE standard J2210 must be used 
to recover the refrigerant from the R-134a refrigerant 
system. Refer to the operating instructions supplied by 
the equipment manufacturer for the proper care and 
use of this equipment. 

REFRIGERANT SYSTEM EVACUATE 

NOTE: Special effort must be used to prevent moisture from entering the AlC system oil. Moisture in the oil 
is very difficult to remove and will cause a reliability problem with the AlC compressor. 

If an AlC compressor designed to use R-134a refrigerant is left open to the atmosphere for an extended period of 
time. It is recommended that the refrigerant oil be drained and replaced with new oil or a new AlC compressor be 
used. This will eliminate the possibility of contaminating the refrigerant system. 

If the refrigerant system has been open to the atmosphere, it must be evacuated before the system can be filled. 
Moisture and air mixed with the refrigerant will raise the compressor head pressure above acceptable operating 
levels. This wi" reduce the performance of the AlC system and damage the AlC compressor. Moisture will boil at 
near room temperature when exposed to vacuum. To evacuate the refrigerant system: 

NOTE: When connecting the service equipment coupling to the line fitting, verify that the valve of the cou
pling is fully closed. This will reduce the amount of effort required to make the connection. 

1. Recover the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM RECOVERY). 

2. Connect a suitable charging station, refrigerant recovery machine or a manifold gauge set with vacuum pump 
and refrigerant recovery equipment (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE - REFRIGERANT SYSTEM SERVICE EQUIPMENT). 

3. Open the suction and discharge valves and start the vacuum pump. The vacuum pump should run a minimum of 
45 minutes prior to charge to eliminate a" moisture in system. When the suction gauge reads to the lowest 
degree of vacuum possible (approximately -88 kPa (- 26 in. Hg) or greater) for 30 minutes, close all valves and 
turn off vacuum pump. If the system fails to reach specified vacuum, the refrigerant system likely has a leak that 
must be corrected. If the refrigerant system maintains specified vacuum for at least 30 minutes, start the vacuum 
pump, open the suction and discharge valves. Then allow the system to evacuate an additional 10 minutes. 

4. Close all valves. Turn off and disconnect the vacuum pump. 

5. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM CHARGE). 
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REFRIGERANT SYSTEM CHARGE 

WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 • HEATING & AIR CONDITIONING/PLUMBING· WARNING) and (refer to 24 • HEATING 
& AIR CONDITIONING/PLUMBING· CAUTION). Failure to follow the warnings and cautions may result in 
serious or fatal injury. 

NOTE: The Underhood HVAC Specification Label contains the refrigerant fill specification of the vehicle 
being serviced. 

After all refrigerant system leaks have been repaired and the refrigerant system has been evacuated, a refrigerant 
charge can be injected into the system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT 
- STANDARD PROCEDURE - REFRIGERANT CHARGE LEVEL or the Underhood HVAC Specification Label for the 
proper amount of the refrigerant charge). 

An R-134a refrigerant recovery/recycling/charging station that meets SAE Standard J2210 must be used to charge 
the refrigerant system with R-134a refrigerant. Refer to the operating instructions supplied by the equipment man
ufacturer for proper care and use of this equipment. 

CHARGING PROCEDURE 

CAUTION: A small amount of refrigerant oil is removed from the AlC system each time the refrigerant sys
tem is recovered and evacuated. Before charging the AlC system, you MUST replenish any oil lost during 
the recovery process. Refer the equipment manufacturer instructions for more information. 

1. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM EVACUATE). 

2. Connect an R-134a refrigerant recovery/recycling/charging station that meets SAE standard J2210 to the refrig
erant system. 

3. Refer to NC SPECIFICATIONS in this group or the Underhood HVAC Specification Label for the proper amount 
of the refrigerant charge. 

4. Measure the proper amount of refrigerant and heat it to 52° C (125° F) with the charging station. See the oper
ating instructions supplied by the equipment manufacturer for proper use of this equipment. 

5. Open both the suction and discharge valves, then open the charge valve to allow the heated refrigerant to flow 
into the system. 

6. When the transfer of refrigerant has stopped, close both the suction and discharge valves. 

7. If all of the refrigerant charge did not transfer from the dispensing device, open all of the windows in the vehicle 
and set the heating-NC system controls so that the AlC compressor is engaged and the blower motor is oper
ating at its lowest speed setting. Run the engine at a steady high idle (about 1400 rpm). If the Ale compressor 
does not engage, test the compressor clutch circuits and repair as required. 

WARNING: Take care not to open the discharge (high pressure) valve at this time. Failure to follow this 
warning may result in serious or fatal injury. 

8. Open the low-side valve to allow the remaining refrigerant to transfer to the refrigerant system. 

9. Disconnect the charging station from the refrigerant system service ports. 

10. Reinstall the caps onto the refrigerant system service ports. 
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ACCUMULATOR-AIC 

DESCRIPTION 
To protect the Ale compressor from any liquid slug
ging, an Ale accumulator (5) is used in this Ale sys
tem to retain any refrigerant that may exit from the 
evaporator in a liquid state. 

The Ale accumulator is mounted in the engine com
partment between the evaporator outlet tube (2) and 
the Ale suction line (6). An integral mounting bracket 
(4) is used to secure the accumulator to the dash 
panel (3). The Ale low side service port (1) is 
mounted to the top of the Ale accumulator. 

OPERATION 
Refrigerant enters the Ale accumulator (1) mostly as a 
low pressure vapor through the inlet tube (2). Any liq
uid, oil-laden refrigerant falls to the bottom of the can
ister, which acts as a separator. A desiccant bag (3) is 
mounted inside the accumulator canister to absorb 
any moisture which may have entered and become 
trapped within the refrigerant system. A filter (4) is also 
mounted inside the canister to trap any foreign mate
rial that may have entered the refrigerant system dur
ing assembly. The low pressure vapor exits the Ale 
accumulator through the outlet tube (5). On this 
model, the low side service port (6) is located at the 
top of the Ale accumulator. 

NOTE: Replacement of the refrigerant line O-ring 
seals and gaskets is required anytime a refrigerant 
line is opened. Failure to replace the rubber O-ring 
seals and metal gaskets could result in a refriger
ant system leak. 

24 - 295 

The Ale accumulator has no serviceable parts except for the rubber a-ring seals, low side service port valve, cap 
and secondary retaining clips. The a-ring seals used on the connections are made from a special type of rubber not 
affected by R-134a refrigerant. The o.-ring seals must be replaced whenever the Ale accumulator is removed and 
installed. 

The Ale accumulator cannot be repaired and must be replaced if found to be leaking or damaged, or if an internal 
failure of the Ale compressor has occurred. 
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REMOVAL 

WARNING: Review the warnings and cautions in the front of this section before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). 

1. Disconnect and isolate the negative battery cable. 

2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONINGI 
PLUMBING STANDARD PROCEDURE 
REFRIGERANT RECOVERY). 

3. Remove the air filter housing cover to gain access 
to the AlC accumulator (9) (refer to 9 - ENGINEI 
AIR INTAKE SYSTEM/ELEMENT-AIR CLEANER -
INSTALLATION). 

4. Remove the secondary retaining clip (11) from the 
spring-lock coupler (1) that secures the AlC suction 
line (10) to the accumulator outlet tube (2). 

5. Using the proper AlC line disconnect tool (Special 
Tool Kit 7193 or equivalent), disconnect the AlC 
suction line from the AlC accumulator and remove 
and discard the O-ring seals (refer to 24 - HEAT
ING & AIR CONDITIONING/PLUMBING/COU
PLER-REFRIGERANT LINE - REMOVAL). 

6. If equipped, disengage the push-pin type wire harness retainer from the plastic wire harness bracket located on 
the side of the AlC accumulator and position the engine wire harness out of the way. 

7. Loosen the bolts (8) that secure the AlC accumulator to the bracket (7) located on the dash panel. 

8. Remove the secondary retaining clip (4) from the spring-lock coupler (6) that secures the accumulator inlet tube 
(3) to the evaporator outlet tube (5). 

9. Using the proper AlC line disconnect tool (Special Tool Kit 7193 or equivalent). disconnect the accumulator inlet 
tube from the evaporator outlet tube and remove and discard the O-ring seals (refer to 24 - HEATING & AIR 
CONDITIONING/PLUMBING/COUPLER-REFRIGERANT LINE - REMOVAL). 

10. Install plugs in, or tape over the opened refrigerant system connections. 

11. If the AlC accumulator is being replaced, remove the accumulator mounting bolts and the plastic wire harness' 
bracket (if equipped) from the accumulator. 

INSTALLATION 

CAUTION: Be certain to adjust the refrigerant oil level when servicing the AlC refrigerant system (refer to 24 
- HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGER
ANT OIL LEVEL). Failure to properly adjust the refrigerant oil level will prevent the Ale system from oper
ating as designed and can cause serious AlC compressor damage. 

CAUTION: The AlC accumulator must be replaced if an internal failure of the AlC compressor has occurred. 
Failure to replace the AlC accumulator can cause serious Ale compressor damage. 

NOTE: When replacing multiple Ale system components, refer to the Refrigerant Oil Capacities chart to 
determine how much oil should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDI
TIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

NOTE: If only the AlC accumulator is being replaced, add 60 milliliters (2 fluid ounces) of refrigerant oil to 
the refrigerant system. Use only the refrigerant oil of the type recommended for the AlC compressor in the 
vehicle. 
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NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 

1. If the AlC accumulator (9) is being replaced, 
loosely install the accumulator mounting bolts (8) 
and the plastic wire harness bracket (if equipped) 
on to the accumulator. 

2. Position the AlC accumulator onto the bracket 
located on the dash panel (7) in the engine com
partment. Do not tighten the accumulator mounting 
bolts at this time. 

3. Remove the tape or plugs from the opened refrig
erant system connections. 

4. Lubricate new rubber O-ring seals with clean refrig
erant oil and install them onto the accumulator tube 
fittings (1 and 6). Use only the specified seals as 
they are made of a special material for the R-134a 
system. Use only refrigerant oil of the type recom
mended for the AlC compressor in the vehicle. 

S. Connect the spring-lock coupler that secures the 
accumulator inlet tube (3) to the evaporator outlet 
tube (S) and install the secondary retaining clip (4) (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/ 
COUPLER-REFRIGERANT LINE - INSTALLATION). 

6. Tighten the accumulator mounting bolts to 6.8 N·m (60 in. Ibs.). 

7. If equipped, engage the engine wire harness retaining clip to the plastic wire harness bracket located on the side 
of the AlC accumulator. 

8. Connect the AlC suction line (10) to the accumulator outlet tube (2) and install the secondary retaining clip (11) 
(refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/COUPLER-REFRIGERANT LINE - INSTALLATION). 

9. Install the air filter housing cover (refer to 9 - ENGINE/AIR INTAKE SYSTEM/ELEMENT-AIR CLEANER -
INSTALLATION). 

10. Reconnect the battery negative cable. 

11. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM EVACUATE). 

12. If the AlC accumulator is being replaced, add 60 milliliters (2 fluid ounces) of refrigerant oil to the refrigerant 
system. When replacing multiple AlC system components, refer to the Refrigerant Oil Capacities chart to deter
mine how much oil should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDITIONINGJ 
PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). Use only 
refrigerant oil of the type recommended for the AlC compressor in the vehicle. 

13. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING STANDARD PRO· 
CEDURE REFRIGERANT SYSTEM CHARGE). 
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COMPRESSOR-AIC 

DESCRIPTION 

AlC COMPRESSOR 

NOTE: Denso 10S17 compressor shown. Visteon 
HS-18 compressor similar. 

The AlC system on models equipped with the 3.7L, 
4.7L, 5.7L and 8.3L engines use a Denso 10S17 
reciprocating swash plate-type compressor (1). This 
Ale compressor has a fixed displacement of 170 cubic 
centimeters (10.3 cubic inches). 

The Ale system on models equipped with the 5.9L 
and 6.7L diesel engine use a Visteon HS-18 AlC com
pressor. This AlC compressor is a 10 cylinder recipro
cating swash plate-type compressor with a fixed 
displacement of 180 cubic centimeters (10.9 cubic 
inches). 

Both Ale compressors have the suction and discharge 
ports (2) located on the compressor cylinder head (3) 
at the rear of the compressor and have a label identi
fying the use of R-134a refrigerant. 

HIGH PRESSURE RELIEF VALVE 

812cOf81 

A high pressure relief valve is located on the AlC compressor. This mechanical valve is designed to vent refrigerant 
from the AlC system to protect against damage to the AlC compressor and other Ale system components, caused 
by condenser air flow restriction or an overcharge of refrigerant. 

OPERATION 

AlC COMPRESSOR 
The AlC compressor is driven by the engine through an electric clutch, drive pulley and belt arrangement. The Ale 
compressor is lubricated by refrigerant oil that is circulated throughout the refrigerant system with the refrigerant. 

The Ale compressor draws in low-pressure refrigerant vapor from the AlC evaporator through its suction port. It then 
compresses the refrigerant into a high-pressure, high-temperature refrigerant vapor, which is then pumped to the 
AlC condenser through the compressor discharge port. 

CAUTION: Be certain to adjust the refrigerant system oil level when replacing an Ale compressor (refer to 
24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIG
ERANT OIL LEVEL). Failure to properly adjust the refrigerant oil level can prevent the A1C system from 
operating as designed and can cause serious A1C compressor damage. 

The AlC compressor cannot be repaired and must be replaced if inoperative or damaged. The compressor clutch, 
pulley and bearing assembly, and clutch field coil are available for service. If an internal failure of the AlC compres
sor has occurred, the Ale accumulator must also be replaced (refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING/ACCUMULATOR-AiC - REMOVAL). 

HIGH PRESSURE RELIEF VALVE 
The high pressure relief valve vents refrigerant from the AlC system when a discharge pressure of 3445 to 4135 
kPa (500 to 600 psi) or above is reached. The high pressure relief valve closes with a minimum discharge pressure 
of 2756 kPa (400 psi) is reached. 
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The high pressure relief valve vents only enough refrigerant to reduce the AlC system pressure, and then re-seats 
itself. The majority of the refrigerant is conserved in the AlC system. If the high pressure relief valve vents refrig
erant, it does not mean the valve is inoperative. 

The high pressure relief valve is factory-calibrated and cannot be adjusted or repaired, and must not be removed or 
otherwise disturbed. The valve is only serviced as a part of the AlC compressor. 

DIAGNOSIS AND TESTING 

Ale SYSTEM NOISE 
When investigating an AlC system related noise, you must first know the conditions under which the noise occurs. 
These conditions include: weather, vehicle speed, transmission in gear or neutral, engine speed, engine tempera
ture, and any other special conditions. Noises that develop during AlC operation can often be misleading. For exam
ple: What sounds like a failed front engine bearing or connecting rod, may be caused by loose bolts, nuts, mounting 
brackets or a loose compressor clutch assembly. 

Drive belts are speed sensitive. At different engine speeds and depending upon drive belt tension, drive belts can 
develop noises that are mistaken for an AlC compressor noise. Improper drive belt tension can cause a misleading 
noise when the compressor clutch is engaged, which may not occur when the compressor clutch is disengaged. 
Check the accessory drive belt condition and tension as described in Cooling before beginning this procedure. 

1. Select a quiet area for testing. Duplicate the complaint conditions as much as possible. Turn the AlC compressor 
On and Off several times to clearly identify the compressor noise. Listen to the AlC compressor while the clutch 
is engaged and disengaged. Probe the AlC compressor with an engine stethoscope or a long screwdriver with 
the handle held to your ear to better localize the source of the noise. 

2. Loosen all of the compressor mounting hardware and retighten. Check the compressor clutch retainer. Be certain 
that the clutch field coil is mounted securely to the AlC compressor, and that the clutch plate and pulley are 
properly aligned and have the correct air gap (refer to 24 - HEATING & AIR CONDITIONING/CONTROLS/ 
CLUTCH-AlC COMPRESSOR - INSTALLATION). 

3. To duplicate high-ambient temperature conditions (high head pressure), restrict the air flow through the AlC con
denser. Install a manifold gauge set or a scan tool to be certain that the discharge pressure does not exceed 
2760 kPa (400 psi). 

4. Check the refrigerant system plumbing for incorrect routing, rubbing or interference, which can cause unusual 
noises. Also check the refrigerant lines and hoses for kinks or sharp bends that will restrict refrigerant flow, which 
can cause noises (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - DESCRIPTION - REFRIGERANT 
LINES). 

5. If the noise is from opening and closing of the high pressure relief valve, recover, evacuate and recharge the 
refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PROCEDURE -
REFRIGERANT SYSTEM RECOVERY), (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STAN
DARD PROCEDURE - REFRIGERANT SYSTEM EVACUATE) and (refer to 24 - HEATING & AIR CONDITION
ING/PLUMBING - STANDARD PROCEDURE - REFRIGERANT SYSTEM CHARGE). If the high pressure relief 
valve still does not seat properly, replace the AlC compressor (refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING/COMPRESSOR-AlC - REMOVAL). 

6. If the noise is from liquid refrigerant slugging in the AlC suction line, replace the AlC accumulator (refer to 24 -
HEATING & AIR CONDITIONING/PLUMBING/ACCUMULATOR-AlC - REMOVAL) and check the refrigerant oil 
level and the refrigerant system charge (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGER
ANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL) (refer to 24 - HEATING & AIR CONDI
TIONING/PLUMBING- STANDARD PROCEDURE - REFRIGERANT SYSTEM CHARGE). 

7. If a slugging condition still exists after replacing the AlC accumulator, then replace the AlC compressor (refer to 
24 - HEATING & AIR CONDITIONING/PLUMBING/COMPRESSOR-A/C - REMOVAL) and repeat Step 1. 
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REMOVAL 

3.7U4.7L ENGINES 

WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 • HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 

NOTE: The AlC compressor may be removed and repositioned without disconnecting the refrigerant lines or 
discharging the refrigerant system. Discharging is not necessary if servicing the compressor clutch, clutch 
coil, engine, engine cylinder head or the generator. 

1. Disconnect and isolate the negative battery cable. 

2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING STANDARD PROCEDURE 
REFRIGERANT SYSTEM RECOVERY). 

3. Remove the accessory drive belt (refer to 7 
COOLING/ACCESSORY DRIVE/BELTS-DRIVE -
REMOVAL). 

4. Remove the nuts (4) that secure the AlC suction 
line (5) and the AlC discharge line (9) to the AlC 
compressor (6). 

5. Disconnect the refrigerant lines from the AlC com
pressor and remove and discard the seals. 

6. Install plugs in, or tape over all of the opened 
refrigerant line fittings and the compressor ports. 

7. Loosen the bolt (5) that secures the support 
bracket (7) to the accessory mounting bracket (4). 

8. Remove the three bolts (1, 6 and 3) that secure the 
Ale compressor (2) to the accessory mounting 
bracket. 

9. Remove the AlC compressor from the engine 
compartment. 
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S.7L ENGINE 

WARNING: Refer to the applicable warnings and cautions tor this system before performing the following 
operation (refer to 24 .. HEATING Be AIR CONDITIONING/PLUMBING .. WARNING) and (refer to 24 .. HEATING 
Be AIR CONDITIONINGIPLUMBING .. CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 

NOTE: The AlC compressor may be removed and repositioned without disconnecting the refrigerant lines or 
discharging the refrigerant system. Discharging is not necessary if servicing the compressor clutch, clutch 
COil, engine, engine cylinder head or the generator. 

1. Disconnect and isolate the negative battery cable. 

2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING STANDARD PROCEDURE 
REFRIGERANT SYSTEM RECOVERY). 

3. Remove the accessory drive belt (refer to 7 -
COOLING/ACCESSORY DRIVE/BELTS-DRIVE -
REMOVAL). 

4. Disconnect the wire harness connector from the 
clutch field coil connector on top of the AlC com
pressor (6) and the AlC pressure transducer (8) on 
the AlC discharge line (1). 

5. Remove the nuts (4 and 7) that secure the Ale dis
charge line and the Ale suction line (5) to the AlC 
compressor. 

6. Disconnect the refrigerant lines from the Ale com
pressor and remove and discard the O-rings and 
dual plane seals. 

7. Install plugs in, or tape over all of the opened 
refrigerant line fittings and the compressor ports. 

8. Remove the generator support bracket from the 
front of the engine (refer to 8 - ELECTRICAU 
CHARGING/GENERATOR - REMOVAL). 

9. Remove the three bolts (1 and 3) that secure the 
Ale compressor (2) to the mounting bracket (4). 

10. Remove the AlC compressor from the engine 
compartment. 



24 • 302 PLUMBING --------------------- DR 

5.9U6.7L DIESEL ENGINES 

WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible serious or fatal injury. 

NOTE: The AlC compressor may be removed and repositioned without disconnecting the refrigerant lines or 
discharging the refrigerant system. Discharging is not necessary if servicing the compressor clutch, clutch 
coil or engine. 

1. Disconnect and isolate the negative battery cable. 

2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING STANDARD PROCEDURE 
REFRIGERANT SYSTEM RECOVERY). 

3. Remove the accessory drive belt (refer to 7 -
COOLING/ACCESSORY DRIVE/BELTS-DRIVE -
REMOVAL). 

4. Remove the bolt (1) that secures the AlC suction 
and discharge line assembly (2) to the Ale com
pressor (3). 

5. Disconnect the refrigerant line assembly from the 
Ale compressor and remove and discard the 
O-ring seals and gasket. 

6. Install plugs in, or tape over all of the opened 
refrigerant line fittings and compressor ports. 

7. Disconnect the wire harness from the clutch field 
coil wire lead connector (4). 

8. Remove the four bolts (1) that secure the Ale com
pressor (2) to the mounting bracket (3) located on 
the right side of the cylinder block (4). 

9. Remove the AlC compressor from the engine 
compartment. 

81711595 
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INSTALLATION 

3.7U4.7L ENGINES 

CAUTION: If the AlC compressor is being replaced, be certain to adjust the refrigerant system oil level (refer 
to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIG
ERANT OIL LEVEL). Failure to properly adjust the refrigerant oil level will prevent the AlC system from oper
ating as designed and can cause serious AlC compressor damage. 

CAUTION: The AlC accumulator must be replaced if an internal failure of the AlC compressor has occurred. 
Failure to replace the Ale accumulator can cause serious damage to the replacement Ale compressor. 

NOTE: When replacing multiple Ale system components, refer to the Refrigerant Oil Capacities chart to 
determine how much oil should be removed from the new Ale compressor (refer to 24 - HEATING & AIR 
CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 

1. If the AlC compressor (2) is being replaced, the 
refrigerant oil in the old compressor must be first 
drained and measured. Then the oil in the new AlC 
compressor must be drained. Finally, the new com
pressor must be refilled with the same amount of 
new refrigerant oil that was drained out of the old 
compressor (refer to 24 - HEATING & AIR CONDI
TIONING/PLUMBING/REFRIGERANT OIL - STAN
DARD PROCEDURE - REFRIGERANT OIL LEVEL 
for more information). When replacing multiple AlC 
system components, refer to the Refrigerant Oil 
Capacities chart to determine how much oil should 
be added to the refrigerant system (refer to 24 -
HEATING & AIR CONDITIONING/PLUMBING/RE
FRIGERANT OIL - STANDARD PROCEDURE -
REFRIGERANT OIL LEVEL). Use only refrigerant 
oil of the type recommended for the Ale compres
sor in the vehicle. 

2. Position the AlC compressor onto the accessory 
mounting bracket (4). 

3. Install and tighten the bolts in the following sequence: 
• Install bolt (3) and hand tighten. 
• Install bolt (6) and hand tighten. 
• Install bolt (1) and hand tighten. 
• Tightened bolt (3) to 40 N·m (30 ft. Ibs.). 
• Tightened bolt (6) to 55 N·m (41 ft. Ibs.). 
• Tightened bolt (1) to 55 N·m (41 ft. Ibs.). 
• Tightened bolt (5) to 55 N·m (41 ft. Ibs.). 
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4. Remove the tape or plugs from the opened refrig
erant line fittings and the compressor ports. 

5. Lubricate new seals with clean refrigerant oil and 
install them onto the refrigerant line fittings. Use 
only the specified seals as they are made of a spe
cial material for the R-134a system. Use only 
refrigerant oil of the type recommended for the AlC 
compressor in the vehicle. 

6. Install the AlC suction line (5) and the AlC dis
charge line (9) onto the AlC compressor (6). 

7. Install the nuts (4) that secure the refrigerant lines 
to the AlC compressor. Tighten the nuts to 23 N·m 
(17 f1. Ibs.). 

8. Install the accessory drive belt (refer to 7 - COOL
ING/ACCESSORY DRIVE/BELTS-DRIVE - INSTAL
LATION). 

9. Reconnect the negative battery cable. 

10. Evacuate the refrigerant system (refer to 24 -
HEATING & AIR CONDITIONING/PLUMBING -
STANDARD PROCEDURE - REFRIGERANT 
SYSTEM EVACUATE). 

11. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM CHARGE). 

5.7L ENGINE 

CAUTION: If the AlC compressor is being replaced, be certain to adjust the refrigerant system oil level (refer 
to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIG
ERANT OIL LEVEL). Failure to properly adjust the refrigerant oil level will prevent the AlC system from oper
ating as designed and can cause serious AlC compressor damage. 

CAUTION: The AlC accumulator must be replaced if an internal failure of the AlC compressor has occurred. 
Failure to replace the Ale accumulator can cause serious damage to the replacement AlC compressor. 

NOTE: When replacing multiple AlC system components, refer to the Refrigerant Oil Capacities chart to 
determine how much oil should be removed from the new AlC compressor (refer to 24 - HEATING & AIR 
CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 
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1. If the AlC compressor (2) is being replaced, the 
refrigerant oil in the old compressor must be first 
drained and measured. Then the oil in the new AlC 
compressor must be drained. Finally, the new com
pressor must be refilled with the same amount of 
new refrigerant oil that was drained out of the old 
compressor (refer to 24 - HEATING & AIR CONDI
TIONING/PLUMBING/REFRIGERANT OIL - STAN
DARD PROCEDURE - REFRIGERANT OIL LEVEL 
for more information). When replacing multiple AlC 
system components, refer to the Refrigerant Oil 
Capacities chart to determine how much oil should 
be added to the refrigerant system (refer to 24 -
HEATING & AIR CONDITIONING/PLUMBING/RE
FRIGERANT OIL - STANDARD PROCEDURE -
REFRIGERANT OIL LEVEL). Use only refrigerant 
oil of the type recommended for the AlC compres
sor in the vehicle. 

2. Position the AlC compressor into the engine com
partment. 

24 . 305 

3. Install and tighten the bolts that secure the AlC compressor to the mounting bracket (4) in the following 
sequence: 
• Install the two lower bolts (1) and hand tighten. 
• Install the rear bolt (3) and hand tighten. 
• Tighten the two lower bolts to 40 N·m (30 ft. Ibs.). 
• Tighten the rear bolt to 55 N·m (41 ft. Ibs.). 

4. Install the generator support bracket (refer to 8 - ELECTRICAUCHARGING/GENERATOR - INSTALLATION). 

5. Remove the tape or plugs from the opened refrig
erant line fittings and the compressor ports. 

6. Lubricate new O-rings and dual plane seals with 
clean refrigerant oil and install them onto the refrig
erant line fittings. Use only the specified seals as 
they are made of a special material for the R-134a 
system. Use only refrigerant oil of the type recom
mended for the AlC compressor in the vehicle. 

7. Install the AlC discharge line (1) and the AlC suc
tion line (5) onto the AlC compressor (6). 

8. Install the nuts (4 and 7) that secure the refrigerant 
lines to the AlC compressor. Tighten the nuts to 23 
N·m (17 ft. Ibs.). 

9. Connect the wire harness connector to the clutch 
field coil connector and the A1C pressure trans
ducer (8). 

10. Install the accessory drive belt (refer to 7 - COOL-
lNG/ACCESSORY DRIVE/BELTS-DRIVE 
INSTALLATION). 

11. Reconnect the negative battery cable. 

12. Evacuate the refrigerant system (refer to 24 -
HEATING & AIR CONDITIONING/PLUMBING - STANDARD PROCEDURE - REFRIGERANT SYSTEM EVAC
UATE). 

13. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM CHARGE). 
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5.9U6.7L DIESEL ENGINES 

CAUTION: If the AlC compressor is being replaced, be certain to adjust the refrigerant system oil level (refer 
to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIG
ERANT OIL LEVEL). Failure to properly adjust the refrigerant oil level will prevent the AlC system from oper
ating as designed and can cause serious AlC compressor damage. 

CAUTION: The AlC accumulator must be replaced if an internal failure of the AlC compressor has occurred. 
Failure to replace the AlC accumulator can cause serious damage to the replacement AlC compressor. 

NOTE: When replacing multiple AlC system components, refer to the Refrigerant Oil Capacities chart to 
determine how much oil should be removed from the new AlC compressor (refer to 24 - HEATING & AIR 
CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 

1. If the AlC compressor (2) is being replaced, the 
refrigerant oil in the old compressor must be first 
drained and measured. Then the oil in the new AlC 
compressor must be drained. Finally, the new com
pressor must be refilled with the same amount of 
new refrigerant oil that was drained out of the old 
compressor (refer to 24 - HEATING & AIR CONDI
TIONING/PLUMBING/REFRIGERANT OIL - STAN
DARD PROCEDURE - REFRIGERANT OIL LEVEL 
for more information). When replacing multiple AlC 
system components, refer to the Refrigerant Oil 
Capacities chart to determine how much oil should 
be added to the refrigerant system (refer to 24 -
HEATING & AIR CONDITIONING/PLUMBING/RE
FRIGERANT OIL - STANDARD PROCEDURE -
REFRIGERANT OIL LEVEL). Use only refrigerant 
oil of the type recommended for the AlC compres
sor in the vehicle. 

2. Position the AlC compressor onto the mounting 
bracket (3) located on the right side of the cylinder block (4). 

0--....... ....,; 

3. Install and hand tighten the four bolts (1) that secure the AlC compressor to the mounting bracket 

4. lighten the bolts that secure the AlC compressor to the mounting bracket to 27 N·m (20 ft. Ibs.). 

81711595 
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5. Remove the tape or plugs from the opened refrig
erant line fittings and the compressor ports. 

6. Lubricate new a-ring seals with clean refrigerant oil 
and install them and a new gasket onto the refrig
erant line fittings. Use only the specified a-ring 
seals as they are made of a special material for the 
R-134a system. Use only refrigerant oil of the type 
recommended for the AlC compressor in the vehi
cle. 

7. Install the AlC suction and discharge line assembly 
(2) onto the AlC compressor (3). 

8. Install the bolt (1) that secures the refrigerant line 
assembly to the AlC compressor. Tighten the bolt 
to 23 N·m (17 ft. Ibs.). 

9. Connect the wire harness to the clutch field coil 
wire lead connector (4). 

10. 'nstall the accessory drive belt (refer to 7 - COOL-
lNG/ACCESSORY DRIVE/BELTS-DRIVE 
INSTALLATION). 

11. Reconnect the negative battery cable. 

12. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 

13. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM CHARGE). 



24 - 308 PLUMBING --------------------- DR 

CONDENSER-AiC 

DESCRIPTION 

The AlC condenser is located in the front of the engine compartment behind the grille. The AlC condenser is a heat 
exchanger that allows the high-pressure refrigerant gas being discharged by the AlC compressor to give up its heat 
to the air passing over the condenser fins, which causes the refrigerant to cool and change to a liquid state. 

OPERATION 

When air passes through the fins of the AlC condenser, the high-pressure refrigerant gas within the AlC condenser 
gives up its heat. The refrigerant then condenses as it leaves the AlC condenser and becomes a high-pressure 
liquid. The volume of air flowing over the condenser fins is critical to the proper cooling performance of the AlC 
system. Therefore, it is important that there are no objects placed in front of the radiator grille openings at the front 
of the vehicle or foreign material on the condenser fins that might obstruct proper air flow. Also, any factory-installed 
air seals or shrouds must be properly reinstalled following radiator or AlC condenser service. 

NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
disconnected. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant sys
tem leak. 

The AlC condenser has no serviceable parts except for the O-ring seals and gaskets. The O-ring seals used on the 
connections are made from a special type of rubber not affected by R-134a refrigerant. The O-ring seals and gas
kets must be replaced whenever a refrigerant line is removed from the AlC condenser. 

The AlC condenser cannot be repaired and must be replaced if leaking or damaged. 

REMOVAL 

3.7L14.7US.7L ENGINES 

WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 .. HEATING & AIR CONDITIONING/PLUMBING .. WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 

1. Disconnect and isolate the negative battery cable. 

2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING STANDARD PROCEDURE 
REFRIGERANT SYSTEM RECOVERY). 

3. Disconnect the AlC discharge line and the AlC liq
uid line from the AlC condenser (refer to 24 -
HEATING & AIR CONDITIONING/PLUMBINGI 
L1NE-AiC DISCHARGE - REMOVAL) and (refer to 
24 - HEATING & AIR CONDITIONING/PLUMBING/ 
LlNE-AiC LIQUID - REMOVAL). 

4. Disconnect the wire harness connector (8) from the 
AlC condenser cooting fan motor (7). 

5. Remove the two bolts (1 and 9) that secure the BOd62f55 

AlC condenser to the front upper crossmember (2). 

6. Carefully lift the AlC condenser and cooling fan assembly to disconnect the lower mounting tabs (6) from the 
lower mounting flanges (3) and remove the assembly from the engine compartment. 

7. If required, place the Ale condenser and the cooling fan assembly on a workbench and remove the four screws 
(4 and 5) that secure the cooling fan to the AlC condenser and separate the fan from the condenser. 
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S.9U6.7L DIESEL ENGINES 

WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING Be AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
Be AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 

NOTE: Illustration shown with air seal removed for 
clarity. 

1. Disconnect and isolate the negative battery cable. 

2. Recover the refrigerant from the refrigerant system 
(Refer to 24 ~ HEATING & AIR CONDITIONING/ 
PLUMBING STANDARD PROCEDURE 
REFRIGERANT SYSTEM RECOVERY). 

3. Remove the air seal from the right end of the AlC 
condenser (5) to gain access to the refrigerant line 
fittings. 

4. Disconnect the AlC discharge line (1) and the AlC 
liquid line (3) from the AlC condenser (5) (refer to 
24 - HEATING & AIR CONDITIONING/PLUMBING/ 
LlNE-AlC LIQUID - REMOVAL) and (refer to 24 -
HEATING & AIR CONDITIONING/PLUMBING/ 
LINE-Ale DISCHARGE - REMOVAL). 

5. Remove the four bolts (2, 4, 6 and 7) that secure 
the AlC condenser to the charge air cooler. 

6. Remove the AlC condenser from the engine 
compartment. 

INSTALLATION 

3.7U4.7US.7L ENGINES 
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CAUTION: Be certain to adjust the refrigerant oil level when servicing the AlC refrigerant system (refer to 24 
- HEATING & AIR CONDITIONINGIPLUMBINGIREFRIGERANT OIL - STANDARD PROCEDURE • REFRIGER
ANT OIL LEVEL). Failure to properly adjust the refrigerant oil level will prevent the AlC system from oper
ating as designed and can cause serious AlC compressor damage. 

NOTE: When replacing multiple AlC system components, refer to the Refrigerant Oil Capacities chart to 
determine how much oil should be added to the refrigerant system (refer to 24 - HEATING Be AIR CONDI
TIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE .. REFRIGERANT OIL LEVEL). 

NOTE: If only the AlC condenser is being replaced, add 30 milliliters (1 fluid ounce) of refrigerant oil to the 
refrigerant system. Use only refrigerant 011 of the type recommended for the AlC compressor in the vehicle. 

NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 

NOTE: Be certain that each of the radiator and condenser air seals are installed in their proper locations. 
These air seals are required for the AlC and engine cooling systems to perform as deSigned. 
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1. If removed, install the condenser cooling fan onto 
the AlC condenser. 

2. Install the four screws (4 and 5) that secure the 
cooling fan to the AlC condenser. Tighten the 
screws to 2.2 N·m (20 in. Ibs.). 

3. Position the AlC condenser and cooling fan assem
bly into the engine compartment. 

4. Install the lower mounting tabs (6) into the lower 
mounting flanges (3). 

5. Install the two bolts (1 and 9) that secure the AlC 
condenser to the upper front crossmember (2). 
Tighten the bolts to 10.5 N·m (95 in. Ibs.). 

6. Connect the wire harness connector (8) to the AlC 
condenser cooling fan motor (7), 

7. Connect the AlC discharge line and the AlC liquid 
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line onto the AlC condenser (refer to 24 - HEATING & AIR CONDrTIONING/PLUMBrNG/LiNE-AlC DISCHARGE 
- INSTALLATION) and (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/LiNE-AlC LIQUID - INSTAL
LATION). 

8. Reconnect the negative battery cable. 

9. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM EVACUATE). 

10. If the AlC condenser is being replaced, add 30 milliliters (1 fluid ounce) of refrigerant oil to the refrigerant sys
tem. When replacing multiple AlC system components, refer to the Refrigerant OU Capacities chart to determine 
how much oil should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE REFRIGERANT OIL LEVEL). Use only refrig
erant oil of the type recommended for the AlC compressor in the vehicle. 

11. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM CHARGE). 

5.9U6.7L DIESEL ENGINES 

CAUTION: Be certain to adjust the refrigerant oil level when servicing the AlC refrigerant system (refer to 24 
- HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGER
ANT OIL LEVEL). Failure to properly adjust the refrigerant oil level will prevent the AlC system from oper
ating as designed and can cause serious AlC compressor damage. 

NOTE: When replacing multiple AlC system components, refer to the Refrigerant Oil Capacities chart to 
determine how much oil should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDI
TIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

NOTE: If only the AlC condenser is being replaced, add 30 milliliters (1 fluid ounce) of refrigerant oil to the 
refrigerant system. Use only refrigerant oil of the type recommended for the AlC compressor in the vehicle. 

NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 



DR -------------------- PLUMBING 24 - 311 

NOTE: Illustration shown with air seal removed for 
clarity. 

1. Position the AlC condenser (5) into the engine 
compartment. 

2. Install the four bolts (2, 4, 6 and 7) that secure the 
AlC condenser to the charge air cooler. Tighten the 
bolts to 10.5 N·m (95 in. Ibs.). 

3. Remove the tape or plugs from the discharge and 
liquid line fittings and condenser ports. 

4. Lubricate new rubber O-ring seals with clean refrig
erant oil and install them and new gaskets onto the 
refrigerant line fittings. Use only the specified 
O-rings as they are made of a special material for 
the R-134a system. Use only refrigerant oil of the 
type recommended for the AlC compressor in the 
vehicle. 

5. Connect the AlC discharge line (1) and the AlC liq
uid line (3) onto the AlC condenser (refer to 24 -
HEATING & AIR CONDITIONING/PLUMBING/ 
LlNE-AlC DISCHARGE - INSTALLATION) and 
(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING/LiNE-AiC LIQUID - INSTALLATION). 8Oe3acce 

NOTE: Be certain that each of the radiator and condenser air seals are installed in their proper locations. 
These air seals are required for the Ale and engine cooling systems to perform as designed. 

6. Position the air seal over the right end of the AlC condenser and install the air seal retainers. 

7. Reconnect the negative battery cable. 

S. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM EVACUATE). 

9. If the AlC condenser is being replaced, add 30 milliliters (1 fluid ounce) of refrigerant oil to the refrigerant system. 
When replacing multiple AlC system components, refer to the Refrigerant Oil Capacities chart to determine how 
much oil should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/ 
REFRIGERANT OIL - STANDARD PROCEDURE· REFRIGERANT OIL LEVEL). Use only refrigerant oil of the 
type recommended for the AlC compressor in the vehicle. 

10. Charge the refrigerant system (refer to 24 - HEATING & AIR' CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM CHARGE). 
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CORE-HEATER 

DESCRIPTION 
The heater core (1) is a heat exchanger made of rows 
of tubes and fins. The heater core is positioned within 
the HVAC housing through the panel (2) located at the 
front of the HVAC housing. The heater core tubes (3) 
are attached to the front of the heater core and are 
secured to the HVAC housing by a bracket. 

The heater core can be serviced by removing the 
HVAC housing assembly from the vehicle. 

OPERATION 

8137760f 

Engine coolant is circulated through the heater hoses to the heater core at all times. As the coolant flows through 
the heater core, heat is removed from the engine and is transferred to the heater core tubes and fins. Air directed 
through the heater core picks up the heat from the heater core fins. The blend-air door(s) allows control of the 
heater output air temperature by regulating the amount of air flowing through the heater core. The blower motor 
speed controls the volume of air flowing through the HVAC housing. 

The heater core cannot be repaired and must be replaced if restricted, leaking or damaged. 

REMOVAL 

WARNING: Disable the airbag system before attempting any steering wheel, steering column, or instrument 
panel component diagnosis or service. Disconnect and isolate the negative battery (ground) cable, then wait 
two minutes for the airbag system capacitor to discharge before performing further diagnosis or service. 
This is the only sure way to disable the airbag system. Failure to take the proper precautions could result 
in accidental airbag deployment and possible personal injury or death. 

NOTE: Disassembly of the HVAC housing is not required to remove heater core. 
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1. Remove the HVAC housing (refer to 24 - HEATING 
& AIR CONDITIONING/DISTRIBUTION/HOUSING
HVAC - REMOVAL). 

2. Remove the foam seal from the heater core tubes. 

3. If equipped with the dual zone heating-AIC system, 
remove the linkage rod (4) to gain access to the 
heater core (3). 

4. Remove the two screws (1) that secure the heater 
core tube bracket (2) to the HVAC housing and 
remove the bracket. 

5. Carefully pull the heater core out of the front of the 
HVAC housing. 

6. Inspect all foam seals and replace as required. 

INSTALLATION 
1. Carefully install the heater core (3) into the front of 

the HVAC housing. 

2. Position the heater core tube bracket (2) onto the 
HVAC housing. 

3. Install the two screws (1) that secure the heater 
core bracket to the HVAC housing. Tighten the 
screws to 1.1 N·m (10 in. Ibs.). 

4. If equipped with the dual zone heating-AIC system, 
install the linkage rod (4), 

5. 'nstall the foam seal onto the heater core tubes. 

NOTE: If the heater core is being replaced, flush 
the cooling system (refer to 7 - COOLING - STAN
DARD PROCEDURE - COOLING SYSTEM CLEAN
ING/REVERSE FLUSHING). 

6. Install the HVAC housing (refer to 24 HEATING & 
AIR CONDITIONING/DISTRIBUTION/HOUSING-
HVAC - INSTALLATION). 

8118eb45 
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CORE-VALVE-SERVICE PORT 

DESCRIPTION 
Two refrigerant system service ports are used to recover/recycle/evacuate/charge and test the AlC refrigerant sys
tem. Unique sizes are used on the service ports for the R-134a refrigerant system to ensure the system is not 
accidentally contaminated with R-12 refrigerant or service equipment used for R-12 refrigerant. 

The high side service port is located on the AlC discharge line. The AlC pressure transducer is mounted on the high 
side service port (Refer to 24 - HEATING & AIR CONDITIONING/CONTROLSITRANSDUCER-AIC PRESSURE -
DESCRIPTION). The low side service port is located either on the top of the AlC accumulator or on the AlC suction 
line near the accumulator, depending on engine application. Both the high side and low side AlC service port valve 
cores are serviceable. 

Each of the service ports has a threaded plastic protective cap installed over it from the factory. After servicing the 
refrigerant system, always reinstall both of the service port caps. 

REMOVAL 

WARNING: Refer to the applicable warnings and cautions tor this system before performing the following 
operation (refer to 24 .. HEATING Be AIR CONDITIONING/PLUMBING .. WARNING) and (reter to 24 .. HEATING 
Be AIR CONDITIONING/PLUMBING .. CAUTION). Failure to follow the warnings and cautions may result in 
serious or fatal injury. 

NOTE: Typical AlC service port shown. 

1. Remove the protective cap (1) from the service 
port (2). 

2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONINGI 
PLUMBING STANDARD PROCEDURE 
REFRIGERANT SYSTEM RECOVERY). 

3. Using a Schrader-type valve core tool, remove the 
valve core (3) from the service port. 

4. Install a plug in. or tape over the opened service 
port(s). 
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NOTE: Typical AlC service port shown. 

1. Lubricate the valve core (3) with clean refrigerant 
oil prior to installation. Use only refrigerant oil of 
the type recommended for the AlC compressor in 
the vehicle. 

2. Remove the tape or plug from the service port (2). 

CAUTION: A valve core that is not fully seated in 
the Ale service port can result in damage to the 
valve during refrigerant system evacuation and 
charge. Such damage may result in a loss of sys
tem refrigerant while uncoupling the charge adapt
ers. 

3. Using a Schrader-type valve core tool, install and 
tighten the valve core into the service port(s). 

4. Evacuate the refrigerant system (refer to 24 -. 
HEATING & AIR CONDITIONING/PLUMBING -
STANDARD PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 

24 - 315 
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5. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM CHARGE). 

NOTE: The protective cap helps aid in service port sealing and helps protect the refrigerant system from 
contamination. Remember to always reinstall the protective cap onto the service port when refrigerant sys
tem service is complete. 

6. lnstall the protective cap (1) onto the service port. 
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COUPLER-REFRIGERANT LINE 

DESCRIPTION 
Spring-lock type refrigerant line couplers (1 and 4) are 
used to connect the Ale suction line (6) to the Ale 
accumulator (5) and, the Ale accumulator and the Ale 
liquid line to the Ale evaporator tubes (3). Secondary 
retaining clips (2 and 7) are installed over the con
nected couplers for added protection. 

The spring-lock refrigerant line couplers require spe
cial disconnect tools for disengaging the two coupler 
halves. 

OPERATION 
The spring-lock type refrigerant line coupler is held 
together by a garter spring (6) inside a circular cage 
(7) on the male half of the fitting (1). When the two 
coupler halves are connected. the flared end of the 
female fitting (2) slips behind the garter spring inside 
the cage on the male fitting. The garter spring and 
cage prevent the flared end of the female fitting from 
pulling out of the cage. Some applications use a con
nection indicator ring (4) to help indicate when the two 
coupler halves are fully connected. 

O-rings (8) are used to seal the coupler connections. 
These O-rings are compatible with R-134a refrigerant 
and must be replaced with O-rings made of the same 
material. 

A secondary retaining clip (3) is installed over the con
nected coupler (5) for added protection. 

REMOVAL 
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WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (reter to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 
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1. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING! 
PLUMBING STANDARD PROCEDURE 
REFRIGERANT SYSTEM RECOVERY). 

2. Remove the secondary retaining clip from the 
spring-lock type refrigerant line coupler. 

3. Fit the proper size AlC line disconnect tool (Special 
Tool Kit 7193 or equivalent) over the coupler cage 
(1 ). 

4. Close the two halves of the AlC line disconnect tool 
around the coupler (2). 

NOTE: The garter spring may not release if the AlC 
line disconnect tool is cocked while pushing it 
into the coupler cage opening. 

5. Push the AlC line disconnect tool into the open 
side of the coupler cage to expand the garter 
spring (3). Once the garter spring is expanded, pull 
on the refrigerant line attached to the female half of 
the coupler until the flange on the female fitting is 
separated from the garter spring and cage on the male fitting. 

S. Open and remove the AlC line disconnect tool from the refrigerant line coupler (4). 

INSTALLA-nON 
1. Clean any dirt or foreign material from the spring

lock type refrigerant line coupler. 

2. Check to make sure that the garter spring (S) is 
located within the cage (7) of the male half of the 
refrigerant line coupler (1), and that the garter 
spring is not damaged. 

a. If the garter spring is miSSing, install a new 
spring by pushing it into the coupler cage 
opening. 

b. If the garter spring is damaged, remove it from 
the coupler cage with a small hook (DO NOT 
use a screwdriver) and install a new garter 
spring. 

CAUTION: Use only the specified O-rings as they 
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are made of a special material for the R-134a system. The use of any other O-rings may allow the connec
tion to leak. 

3. Install new O-rings (8) on the male half of the refrigerant line coupler. 

4. Lubricate the O-rings, and the inside of the female half of the refrigerant line coupler (2) with clean R-134a refrig
erant oil. Use only refrigerant oil of the type recommended for the Ale compressor in the vehicle. 

5. Position the female half of the coupler over the male half of the coupler. 

6. Push together firmly on the two halves of the refrigerant line coupler until the garter spring in the cage on the 
male half of the coupler snaps over the flanged end on the female half of the coupler. 

7. Make sure that the refrigerant line coupler is fully engaged by firmly pulling the refrigerant lines away from each 
other on both sides of the coupler. 

8. Install the secondary retaining clip (3) over connected coupler cage (5). 

9. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO· 
CEDURE - REFRIGERANT SYSTEM EVACUATE). 
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10. Charge the refrigerant system (refer to 24 • HEATING & AIR CONDITIONING/PLUMBING· STANDARD PRO
CEDURE • REFRIGERANT SYSTEM CHARGE). 
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EVAPORATOR-Ale 

DESCRIPTION 

NOTE: Typical Ale evaporator shown. 

The AlC evaporator (1) for the heating-AIC system is 
located within the HVAC housing, behind the instru
ment panel. The AlC evaporator (and insulator (2), 
when equipped) are positioned in the HVAC housing 
so that all air entering the housing must pass over the 
evaporator fins before it is distributed through the 
heating-AIC system ducts and outlets. However, air 
passing over the evaporator fins will only be condi
tioned when the AlC compressor is engaged and cir
culating refrigerant through the AlC evaporator. 

The Ale evaporator can be serviced by removing and 
disassembling the HVAC housing assembly. 

OPERATION 
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Refrigerant enters the AlC evaporator through the Ale orifice tube as a low-temperature, low-pressure mixture of 
liquid and gas. As air flows over the fins of the Ale evaporator, the humidity in the air condenses on the fins, and 
the heat from the air is absorbed by the refrigerant. Heat absorption causes the refrigerant to boil and vaporize. The 
refrigerant becomes a low-pressure gas when it leaves the Ale evaporator. 

NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 

The AlC evaporator has no serviceabJe parts. The O-ring seats used on the connections are made from a special 
type of rubber not affected by R-134a refrigerant. The Q-ring seals must be replaced whenever a refrigerant line is 
removed from the Ale evaporator. 

The AlC evaporator cannot be repaired and must be replaced if leaking or damaged. 



24 - 320 PLUMBING --------------------- DR 

REMOVAL 
1. Remove the HVAC housing and place it on a work

bench (refer to 24 HEATING & AIR CONDITION-
ING/DISTRIBUTION/HOUSING-HVAC 
REMOVAL). 

2. Disassemble the HVAC housing to access the Ale 
evaporator (3) (refer to 24 - HEATING & AIR CON
DITIONING/DISTRIBUTION/HOUSING-HVAC 
DISASSEMBLY). 

NOTE: If the foam seal for the AlC evaporator 
tubes is deformed or damaged, the seal must be 
replaced. 

3. Remove the foam seal (1) from around the tubes of 
the AlC evaporator. 

4. Carefully lift the AlC evaporator out of the upper 
half of the HVAC housing (2). 

INSTALLATION 

CAUTION: Be certain to adjust the refrigerant oil level when servicing the Ale refrigerant system (refer to 24 
• HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGER
ANT OIL LEVEL). Failure to properly adjust the refrigerant oil level will prevent the Ale system from oper
ating as designed and can cause serious AlC compressor damage. 

NOTE: When replacing multiple AlC system components, refer to the Refrigerant Oil Capacities chart to 
determine how much oil should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDI
TIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

NOTE: If only the AlC evaporator is being replaced, add 60 milliliters (2 fluid ounces) of refrigerant oil to the 
refrigerant system. Use only refrigerant oil of the type recommended for the Ale compressor in the vehicle. 

NOTE: Replacement of the refrigerant line a-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber a-ring seals and metal gaskets could result in a refrigerant system 
leak. 
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1. Carefully install the Ale evaporator (3) into the 
upper half of the HVAC housing (2). 

NOTE: Make sure that the foam seal is properly 
positioned. 

2. Install the foam seal (1) onto the tubes of the AlC 
evaporator. 

3. Assemble the HVAC housing (refer to 24 - HEAT
ING & AIR CONDITIONING/DISTRIBUTION/ 
HOUSING-HVAC - ASSEMBLY). 

4. Install the HVAC housing (refer to 24 - HEATING & 
AIR CONDITIONING/DISTRIBUTION/HOUSING-
HVAC - INSTALLATION). 

5. If the AlC evaporator is being replaced, add 60 mil
liliters (2 fluid ounces) of refrigerant oil to the refrig
erant system. When replacing multiple AlC system 
components, refer to the Refrigerant Oil Capacities 
chart to determine how much oil should be added 
to the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL ~ 

STANDARD PROCEDURE - REFRIGERANT OIL LEVEL), Use only refrigerant oil of the type recommended for 
the AlC compressor in the vehicle. 
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FAN-Ale CONDENSER 

DESCRIPTION 

All models equipped with gasoline engines use an 
electric cooling fan to help pull heat out of the AlC 
system, especially during idle conditions. Without a 
cooling fan, AlC high side pressures would increase 
and AlC system periormance would eventually deteri
orate. 

The AlC condenser fan consists of a plastic fan blade 
assembly which is driven by a 12~volt direct current 
(DC) motor (1) with an integral wire harness connector 
(2). The AlC condenser fan is mounted within a plastic 
shroud (3) behind the AlC condenser (4) located in the 
left front of the engine compartment. 

OPERATION 
The AlC condenser fan used in gasoline engine equipped models (except SRT 10) is controlled by the powertrain 
control module (PCM). When the AlC-heater control is set to any AlC position, it sends a request signal on the 
CAN-B bus to the totally integrated power module (TIPM), which then transfers the request on the CAN-C Bus to 
the PCM/ECM, which sends a signal on a dedicated hard-wired circuit to the totally integrated power module (TIPM) 
to energize the internal AlC condenser fan high side driver. When energized, the AlC condenser fan high side driver 
provides battery current to the condenser fan motor. 

The AlC condenser fan control system is diagnosed using a scan tool (refer to 24 - HVAC Electrical Diagnostics for 
more information). 

The components of the AlC condenser fan cannot be adjusted or repaired and must be replaced as an assembly jf 
found inoperative or damaged. 

REMOVAL 

WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 

1. Disconnect and isolate the negative battery cable. 

2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING STANDARD PROCEDURE 
REFRIGERANT SYSTEM RECOVERY). 

3. Disconnect the AlC discharge line and the AlC liq
uid line from the AlC condenser (refer to 24 -
HEATING & AIR CONDITIONING/PLUMBING/ 
LlNE-AiC DISCHARGE - REMOVAL) and {refer to 
24 - HEATING & AIR CONDITIONING/PLUMBING/ 
LlNE-AiC LIQUID - REMOVAL}. 

4. Disconnect the wire harness connector (8) from the 
AlC condenser cooling fan motor (7). 
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5. Remove the two bolts (1 and 9) that secure the AlC condenser to the front upper crossmember (2). 

6. Carefully lift the AlC condenser and cooling fan assembly to disconnect the lower mounting tabs (6) from the 
lower mounting flanges (3) and remove the assembly from the engine compartment. 

7. Place the AlC condenser and the cooling fan assembly on a workbench and remove the four screws (4 and 5) 
that secure the cooling fan to the AlC condenser and separate the fan from the condenser . 

• 
INSTALLATION 

CAUTION: Be certain to adjust the refrigerant oil level when servicing the AlC refrigerant system (refer to 24 
- HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGER
ANT OIL LEVEL). Failure to properly adjust the refrigerant oil level will prevent the AlC system from oper
ating as designed and can cause serious AlC compressor damage. 

NOTE: When replacing multiple AlC system components, refer to the Refrigerant Oil Capacities chart to 
determine how much oil should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDI
TIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

NOTE: If the AlC condenser is being replaced, add 30 milliliters (1 fluid ounce) of refrigerant oil to the refrig
erant system. Use only refrigerant oil of the type recommended for the AlC compressor in the vehicle. 

NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 

NOTE: Be certain that each of the radiator and condenser air seals are installed in their proper locations. 
These air seals are required for the AlC and engine cooling systems to perform as designed. 

1. If the AlC condenser is being replaced, add 30 mil
liliters (1 fluid ounce) of refrigerant oil to the refrig
erant system. When replacing multiple AlC system 
components. refer to the Refrigerant Oil Capacities 
chart to determine how much oil should be added 
to the refrigerant system (refer to 24 - HEATING & 
AIR CONDITIONING/PLUMBING/REFRIGERANT 
OIL - STANDARD PROCEDURE - REFRIGERANT 
OIL LEVEL). Use only refrigerant oil of the type 
recommended for the AlC compressor in the vehi
cle. 

2. Install the condenser cooling fan onto the AlC con
denser. 

3. Install the four screws (4 and 5) that secure the 
cooling fan to the AlC condenser. Tighten the 
screws to 2.2 N·m (20 in. Ibs.). 

4. Position the AlC condenser and cooling fan assembly into the engine compartment. 

5. Install the lower mounting tabs (6) into the lower mounting flanges (3). 

8Od62f55 

6. Install the two bolts (1 and 9) that secure the AlC condenser to the upper front crossmember (2). Tighten the 
bolts to 10.5 N·m (95 in. Ibs.). 

7. Connect the wire harness connector (8) to the AlC condenser cooling fan motor (7). 

8. Connect the AlC discharge line and the AlC liquid line onto the AlC condenser (refer to 24 - HEATING & AIR 
CONDITIONING/PLUMBING/LINE-AiC DISCHARGE - INSTALLATION) and (refer to 24 - HEATING & AIR CON
DITIONING/PLUMBING/LiNE-AiC LIQUID - INSTALLATION). 

9. Reconnect the negative battery cable. 

10. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 
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11. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM CHARGE). 
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LINE-AiC DISCHARGE 

DESCRIPTION 
The AlC discharge line is the refrigerant line that goes from the AlC compressor to the Ale condenser and has an 
integral fitting for the AlC pressure transducer (refer to 24 - HEATING & AIR CONDITIONING/CONTROLSrrRANS
DUCER-AiC PRESSURE - DESCRIPTION). The AlC discharge line is made from light-weight aluminum tubing with 
braze-less and crimp type fittings and nyton tubes with rubber barrier hose (refer to 24 - HEATING & AIR CONDI
TIONING/PLUMBING - REFRIGERANT LINES - DESCRIPTION). 

The AlC discharge line for the 5.9l and 6.7l diesel engines is serviced as an assembly with the AlC suction line. 

NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 

The AlC discharge line has no serviceable parts except the O-ring seals and gaskets. The O-ring seals used on the 
connections are made from a special type of rubber not affected by R-134a refrigerant. The O-ring seals and gas
kets must be replaced whenever the AlC discharge line is removed. 

The AlC discharge line cannot be repaired and must be replaced if found to be leaking or damaged. 

REMOVAL 

3.7U4.7L ENGINES 

WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 

NOTE: 3.7L engine shown, 4.7L engine similar. 

1. Disconnect and isolate the negative battery cable. 

2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONINGI 
PLUMBING STANDARD PROCEDURE 
REFRIGERANT SYSTEM RECOVERY). 

3. Disconnect the wire harness connector (8) from the 
AlC pressure transducer (7). 

4. Remove the nut (1) that secures the AlC discharge 
line (9) to the condenser inlet port (3) located near 
the top of the AlC condenser (2). 

5. Disconnect the AlC discharge line from the AlC 
condenser and remove and discard the O-ring seal 
and gasket. 

6. Install plugs in, or tape over the discharge line fit
ting and condenser port. 

7. Remove the nut (4) that secures the AlC discharge 
line to the AlC compressor (6). 

8. Disconnect the AlC discharge line from the AlC 
compressor and remove and discard the O-ring seal and gasket. 

9. Install plugs in, or tape over the opened refrigerant line fitting and the compressor port. 

10. Remove the AlC discharge line from the engine compartment. 

11. If necessary, remove the AlC pressure transducer from the AlC discharge line (refer to 24 - HEATING & AIR 
CONDITIONING/CONTROlSfTRANSDUCER-AlC PRESSURE - REMOVAL). 
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S.7L ENGINE 

WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING· WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible persona' injury or death. 

1. Disconnect and isolate the negative battery cable. 

2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING STANDARD PROCEDURE 
REFRIGERANT SYSTEM RECOVERY). 

3. Disconnect the wire harness connector from the 
AlC pressure transducer (8). 

4. Remove the nut (2) that secures the AlC discharge 
line (1) to the AlC condenser (3). 

5. Disconnect the AlC discharge line from the AlC 
condenser and remove and discard the O-ring and 
gasket. 

6. Install plugs in, or tape over the discharge line fit
ting and the condenser port. 

7. Remove the nut (7) that secures the AlC discharge 
line to the AlC compressor (6). 

8. Disconnect the AlC discharge line from the AlC 
compressor and remove and discard the O-ring 
and gasket. 

9. Install plugs in, or tape over the opened refrigerant 
line fitting and the compressor port. 

10. Remove the AlC discharge line from the engine compartment. 

11. If necessary, remove the AlC pressure transducer from the AlC discharge line (refer to 24 - HEATING & AIR 
CONDITIONING/CONTROLSITRANSDUCER-AiC PRESSURE - REMOVAL). 

5.9U6.7L DIESEL ENGINES 

WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 

NOTE: The AlC discharge line for the 5.9L and the 6.7L diesel engine is serviced as an assembly with the 
Ale suction line. 



DR --------------------- PLUMBING 24 • 327 

1. Disconnect and isolate the negative battery cables. 

2. Recover the refrigerant from the refrigerant system 
(refer to 24 • HEATING & AIR CONDITIONING/ 
PLUMBING STANDARD PROCEDURE 
REFRIGERANT SYSTEM RECOVERY). 

3. Remove the air filter housing cover (refer to 9 -
ENGINE/AIR INTAKE SYSTEM). 

4. Remove the secondary retaining clip (7) from the 
spring-lock coupler (1) that secures the AlC suction 
line (6) to the AlC accumulator (5). 

5. Using the proper AlC line disconnect tool, discon
nect the AlC suction line from the AlC accumulator 
and remove and discard the O-ring seals (refer to 
24 - HEATING & AIR CONDITIONING/PLUMBINGI 
COUPLER-REFRIGERANT LINE - REMOVAL). 

6. Install plugs in, or tape over the opened suction 
line fitting and the accumulator tube. 

7. Disconnect the wire harness connector (5) from the 
AlC pressure transducer (4). 

8. Remove the nut (2) that secures the AlC suction 
and discharge line assembly (3) to the AlC con
denser (1). 

9. Disconnect the AlC discharge line from the AlC 
condenser and remove and discard the O-ring seal 
and gasket. 

10. Remove the bolt (7) that secures the AlC suction 
and discharge line assembly to the AlC compres
sor (6). 

11. Disconnect the Ale suction and discharge line 
assembly from the AlC compressor and remove 
and discard the O-ring seals and gasket. 

12. Remove the Ale suction and discharge line 
assembly from the engine compartment. 

13. Install plugs in, or tape over the opened refriger- 81711895 

ant line fittings and the condenser and compres
sor ports. 

14. If necessary, remove the AlC pressure transducer from the Ale discharge line (refer to 24 - HEATING & AIR 
CONDITIONING/CONTROLSITRANSDUCER-AiC PRESSURE - REMOVAL). 

INSTALLATION 

3.7U4.7L ENGINES 

CAUTION: Be certain to adjust the refrigerant 011 level when servicing the AlC refrigerant system (refer to 24 
- HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE • REFRIGER
ANT OIL LEVEL). Failure to properly adjust the refrigerant oil level will prevent the AlC system from oper
ating as designed and can cause serious AlC compressor damage. 

NOTE: When replacing multiple AlC system components, refer to the Refrigerant Oil Capacities chart to 
determine how much oil should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDI
TIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 
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NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 

NOTE: 3.7L engine shown, 4.7L engine similar. 

1. If removed, install the AlC pressure transducer (7) 
onto the AlC discharge line (9) (refer to 24 • HEAT
ING & AIR CONDITIONING/CONTROLSfTRANS
DUCER-AiC PRESSURE - INSTALLATION). 

2. Position the AlC discharge line into the engine 
compartment 

3. Remove the tape or plugs from the opened dis
charge line fitting and the condenser port. 

4. Lubricate a new O-ring seal with clean refrigerant 
oil and install it and a new gasket onto the dis
charge line fitting. Use only the specified O-ring 
seal as it is made of a special material for the 
R-134a system. Use only refrigerant oil of the type 
recommended for the AlC compressor in the vehi
cle. 

5. Install the AlC discharge line onto the AlC con
denser (3). 

6. Install the nut (1) that secures the AlC discharge 
line to the AlC condenser. Tighten the nut to 23 
N·m (17 ft. Ibs.). 

7. Remove the tape or plugs from the opened fitting on the AlC discharge line and the compressor port. 

8. Lubricate a new O-ring seal with clean refrigerant oil and install it and a new gasket onto the discharge line 
fitting. Use only the specified seal as it is made of a special material for the R-134a system. Use only refrigerant 
oil of the type recommended for the AlC compressor in the vehicle. 

9. Install the AlC discharge line onto the AlC compressor (6). 

10. Install the nut (4) that secures the AlC discharge line to the AlC compressor. Tighten the nut to 23 N·m (17 ft. 
Ibs.). 

11. Connect the wire harness connector (8) to the AlC pressure transducer. 

12. Reconnect the negative battery cable. 

13. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 

14. Adjust the refrigerant oil level (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL 
- STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

15. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM CHARGE). 

5.7L ENGINE 

CAUTION: Be certain to adjust the refrigerant oil level when servicing the AlC refrigerant system (refer to 24 
- HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGER
ANT OIL LEVEL). Failure to properly adjust the refrigerant oil level will prevent the AlC system from oper
ating as designed and can cause serious AlC compressor damage. 

NOTE: When replacing multiple AlC system components, refer to the Refrigerant Oil Capacities chart to 
determine how much oil should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDI
TIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 
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NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 

1. If removed, install the AlC pressure transducer (8) 
onto the AlC discharge line (1) (refer to 24 - HEAT
ING & AIR CONDITIONING/CONTROLSfTRANS
DUCER-A/C PRESSURE - INSTALLATION). 

2. Position the AlC discharge line into the engine 
compartment. 

3. Remove the tape or plugs from the opened dis
charge line fitting and the condenser port. 

4. Lubricate a new O-ring with clean refrigerant oil 
and install it and a new gasket onto the discharge 
line fitting. Use only the specified O-ring seal as it 
is made of a special material for the R-134a sys
tem. Use only refrigerant oil of the type recom
mended for the AlC compressor in the vehicle. 

5. Install the AlC discharge line onto the AlC con
denser (3). 

6. Install the nut (2) that secures the AlC discharge 
line to the AlC condenser. Tighten the nut to 23 
N·m (17 ft. Ibs.). 

7. Remove the tape or plugs from the opened dis
charge line fitting and the compressor port. 

8. Lubricate a new O-ring with clean refrigerant oil and install it and a new gasket onto the discharge line fitting. 
Use only the specified O-ring seal as it is made of a special material for the R-134a system. Use only refrigerant 
oil of the type recommended for the AlC compressor in the vehicle. 

9. Install the AlC discharge line onto the AlC compressor (6). 

10. Install the nut (7) that secures the AlC discharge line to the AlC compressor. Tighten the nut to 23 N·m (17 ft. 
Ibs.). 

11. Connect the wire harness connector to the AlC pressure transducer. 

12. Reconnect the negative battery cable. 

13. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 

14. Adjust the refrigerant oil level (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL 
- STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

15. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM CHARGE). 

5.9US.7L DIESEL ENGINES 

CAUTION: Be certain to adjust the refrigerant oil level when servicing the AlC refrigerant system (refer to 24 
- HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGER
ANT OIL LEVEL). Failure to properly adjust the refrigerant oil level will prevent the Ale system from oper
ating as designed and can cause serious AlC compressor damage. 

NOTE: When replacing multiple AlC system components, refer to the Refrigerant Oil Capacities chart to 
determine how much oil should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDI
TIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 
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NOTE: The AlC discharge line for the 5.9L and the 6.7L diesel engine is serviced as an assembly with the 
AlC suction line. 

1. If removed, install the AlC pressure transducer (4) 
onto the AlC suction and discharge line assembly 
(3) (refer to 24 - HEATING & AIR CONDfTIONING/ 
CONTROLS"RANSDUCER-AIC PRESSURE 
INSTALLATION). 

2. Remove the tape or plugs from the opened refrig
erant line fittings and the condenser and compres
sor ports. 

3. Position the AlC suction and discharge line assem
bJy into the engine compartment. 

4. Lubricate new O-ring seals with clean refrigerant oil 
and install them and new gaskets onto the refriger
ant line fjttings. Use only the specified O-ring seals 
as they are made of a special material for the 
R-134a system. Use only refrigerant oit of the type 
recommended for the AlC compressor in the vehi
cle. 

5. Connect the AlC suction and discharge line assem
bly to the AlC condenser (1). 

6. Install the nut (2) that secures the AlC discharge line to the AlC condenser. Tighten the nut to 23 N·m (17 ft. 
Ibs.). 

7. Connect the AlC suction and discharge line assembly to the AlC compressor (6). 

B. Install the bolt (7) that secures the AlC suction and discharge line assembly to the AlC compressor. Tighten the 
bolt to 23 N·m (17 ft. Ibs.). 

9. Connect the wire harness connector (5) to the AlC pressure transducer. 

10. Remove the tape or plugs from the opened accu
mulator tube. 

11. Lubricate new rubber O-ring seals with clean 
refrigerant oil and install them onto the accumula
tor tube fitting. Use only the specified O-rings as 
they are made of a special material for the R-134a 
system. Use only refrigerant oil of the type recom
mended for the AlC compressor in the vehicle. 

12. Connect the AlC suction line (6) to the spring-lock 
coupler (1) on the Ale accumulator (5) and install 
the secondary retaining clip (7) (refer to 24 -
HEATING & AIR CONDITIONING/PLUMBING/ 
COUPLER-REFRIGERANT LINE - INSTALLA
TION). 

13. Install the air filter housing cover (refer to 9 -
ENGINE/AIR INTAKE SYSTEM). 

14. Reconnect the negative battery cables. 

15. Evacuate the refrigerant system (refer to 24 -
HEATING & AIR CONDITIONING/PLUMBING -
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STANDARD PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 

16. Adjust the refrigerant oil level (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL 
• STANDARD PROCEDURE - REFRrGERANT OIL LEVEL). 

17. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM CHARGE). 
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LINE-Ale LIQUID 

DESCRIPTION 
The AlC liquid line is the refrigerant line that carries refrigerant from the AlC condenser to the AlC evaporator. The 
AlC liquid line consists of two separate lines that connect to each other using a spring-lock type refrigerant line 
coupler (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT LINE COUPLER - DESCRIP
TION). The AlC liquid line is made from light-weight aluminum tubing with braze-less and crimp type fittings and 
nylon tubes with rubber barrier hose. 

NOTE: AlC orifice tube size is different between gasoline and diesel engines. Be sure to use the correct AlC 
liquid line when replacement of the AlC orifice tube is required. 

The front section of the AlC liquid line includes the high-side service port and the rear section of the AlC liquid line 
includes the AlC fixed orifice tube. 

NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 

The AlC liquid line has no serviceable parts except for the a-ring seals and gaskets, high-side service port valve, 
cap and secondary retaining clip. The O-ring seals used on the connections are made from a special type of rubber 
not affected by R-134a refrigerant. The O-ring seals and gaskets must be replaced whenever the AlC liquid line is 
removed. 

The AlC liquid line cannot be repaired and must be replaced if found to be leaking or damaged, or if the fixed orifice 
tube is inoperative. 

REMOVAL 

3.7U4.7US.7L ENGINES 

WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (reter to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 

NOTE: The Ale liquid line is serviced in two sections. 
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FRONT SECTION 

1. Disconnect and isolate the negative battery cable. 

2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING STANDARD PROCEDURE 
REFRIGERANT SYSTEM RECOVERY). 

3. Remove the air filter housing and mounting bracket 
(refer to 9 - ENGINE/AIR INTAKE SYSTEM/A~R 
FILTER HOUSING - REMOVAL). 

4. Remove the plastic cover from the condenser out
let stud. 

5. Remove the nut (8) that secures the front section 
of the AlC liquid line (10) to the AlC condenser (7). 

6. Disconnect the AlC liquid line from the AlC con
denser and remove and discard the O-ring and 
gasket. 

7. Disengage the AlC liquid line from the body retain
ing clips (1 and 9). 

8. Remove the secondary retaining clip (2) from the 
spring-lock coupler that secures the front section of 
the AlC liquid line to the rear section of the liquid 
line (4). 

9. Using the proper AlC line disconnect tool, disconnect the front section of the AlC liquid line from the rear section 
of the liquid line and remove and discard the O-ring seals (refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING/COUPLER-REFRIGERANT LINE - REMOVAL). 

10. Install plugs in. or tape over the opened ends of the AlC liquid lines and the condenser port. 

11. Remove the front section of the AlC liquid line from the engine compartment. 

REAR SECTION 

1. Disconnect and isolate the negative battery cabJe. 

2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING STANDARD PROCEDURE 
REFRIGERANT SYSTEM RECOVERY). 

3. Remove the air filter housing and mounting bracket 
(refer to 9 - ENGINE/AIR INTAKE SYSTEM/AIR 
FILTER HOUSING - REMOVAL). 

4. Disengage the rear section of the AlC liquid line (4) 
from the body retaining clip (3), 

5. Remove the secondary retaining clip (2) from the 
spring-lock coupler that secures the front section of 
the AlC liquid line (10) to the rear section of the liq
uid line. 

6. Using the proper AlC line disconnect tool (Special 
Tool Kit 7193 or equivalent), disconnect the front 
section of the AlC liquid line from the rear section 
of the liquid line and remove and discard the O-ring 
seals (refer to 24 - HEATING & AIR CONDITION
I NG/PLU MBI NG/COUPLE R-REFR IG ERANT LI N E -
REMOVAL). 

7. Remove the secondary retaining clip (5) from the spring-lock coupler that secures the rear section of the AlC 
liquid line to the evaporator tube (6). 
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8. Using the proper Ale line disconnect tool (Special Tool Kit 7193 or equivalent), disconnect the AlC liquid line 
from the evaporator tube and remove and discard the O-ring seals (refer to 24 - HEATING & AIR CONDITION
ING/PLUMBING/COUPLER-REFRIGERANT LINE - REMOVAL). 

9. Install plugs in, or tape over the opened ends of the AlC liquid lines and the evaporator tube. 

10. Remove the rear section of the Ale liquid line from the engine compartment. 

5.9U6.7L DIESEL ENGINES 

WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 .. HEATING & AIR CONDITIONINGIPLUMBING .. WARNING) and (refer to 24 .. HEATING 
& AIR CONDITIONING/PLUMBING .. CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 

NOTE: The AlC liquid line Is serviced In two sections. 

FRONT SECTION 

1. Disconnect and isolate the negative battery cable. 

2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING STANDARD PROCEDURE 
REFRIGERANT SYSTEM RECOVERY). 

3. Remove the passenger side battery (refer to 8 -
ELECTRICAUBATTERY SYSTEM/BATTERY 
REMOVAL). 

4. Remove the air seal from the right end of the AlC 
condenser (5) to gain access to the refrigerant line 
fittings. 

5. Remove the nut (2) that secures the front section 
of the Ale liquid line (1) to the AlC condenser (3). 

6. Disconnect the AlC liquid line from the AlC con
denser and remove and discard the O-ring and 
gasket. 

7. Disengage the AlC liquid line (1) from the three 
body retaining clips (2 and 3) located at the right 
front corner of the engine compartment. 

81835a3e 
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8. Remove the secondary retaining clip (2) from the 
spring-lock coupler that secures the front section of 
the NC liquid line (1) to the rear section of the liq
uid line (3). 

9. Using the proper AlC line disconnect tool (Special 
Tool Kit 7193 or equivalent), disconnect the front 
section of the AlC liquid line from the rear section 
of the liquid line and remove and discard the O-ring 
seals (refer to 24 - HEATING & AIR CONDITION
I NG/PLU MBI NG/COU PLE R-R EFRI G ERANT LI N E -
REMOVAL). 

10. Install plugs in, or tape over the opened ends of 
the AlC liquid lines and the condenser port. 

11. Remove the front section of the AlC liquid line 
from the engine compartment. 

REAR SECTION 

1. Disconnect and isolate the negative battery cable. 

2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONINGI 
PLUMBING STANDARD PROCEDURE 
REFRIGERANT SYSTEM RECOVERY). 

3. Remove the passenger side battery (refer to 8 -
ELECTRICAUBATTERY SYSTEM/BATTERY 
REMOVAL). 

4. Disengage the rear section of the AlC liquid line (2) 
from the body retaining clip (S). 

S. Remove the secondary retaining clip (1) from the 
spring-lock coupler that secures the front section of 
the AlC liquid line (6) to the rear section of the AlC 
liquid line. 

6. Using the proper AlC line disconnect tool (Special 
Tool Kit 7193 or equivalent), disconnect the front 

8183Sa3c 

section of the AlC liquid line from the rear section 81835a3b 

of the liquid line and remove and discard the O-ring 
seals (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/COUPLER-REFRIGERANT LINE - REMOVAL). 

7. Remove the secondary retaining clip (3) from the spring-lock coupler that secures the rear section of the AlC 
liquid line to the evaporator tube (4). 

8. Using the proper AlC line disconnect tool (Special Tool Kit 7193 or equivalent), disconnect the AlC liquid line 
from the evaporator tube and remove and discard the O-ring seals (refer to 24 - HEATING & AIR CONDITION
ING/PLUMBING/COUPLER-REFRIGERANT LINE - REMOVAL). 

9. Install plugs in, or tape over the opened ends of the AlC liquid lines and the evaporator tube, 

10. Remove the rear section of the AlC liquid line from the engine compartment. 

INSTALLATION 

3.7U4.7US.7L ENGINES 

CAUTION: Be certain to adjust the refrigerant oil level when servicing the AlC refrigerant system (refer to 24 
- HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGER
ANT OIL LEVEL). Failure to properly adjust the refrigerant oil level will prevent the AlC system from oper
ating as designed and can cause serious AlC compressor damage. 
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NOTE: When replacing multiple AlC system components, refer to the Refrigerant Oil Capacities chart to 
determine how much oil should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDI
TIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 

NOTE: The AlC liquid line is serviced in two sections. 

FRONT SECTION 

1. Position the front section of the AlC liquid line (10) 
into the engine compartment. 

2. Remove the tape or plugs from the opened ends of 
the AlC liquid lines and the condenser port. 

3. Lubricate new O-ring seals with clean refrigerant oil 
and install them onto the front liquid line spring-lock 
coupler fitting. Use only the specified O-ring seals 
as they are made of a special material for the 
R-134a system. Use only refrigerant oil of the type 
recommended for the AlC compressor in the vehi
cle. 

4. Connect the front section of the AlC liquid line to 
the rear section of the liquid line (4) (refer to 24 -
HEATING & AIR CONDITIONING/PLUMBING/ 
COUPLER-REFRIGERANT LINE - INSTALLA
TION). 

5. Install the secondary retaining clip (2) onto the 
spring-lock coupler that secures the front section of 
the AlC liquid line onto the rear section of the liquid 
line. 

6. Engage the AlC liquid line into the body retaining 
clips (1 and 9). 

80d64f6f 

7. Lubricate a new O-ring with clean refrigerant oil and install it and a new gasket onto the front liquid line fitting. 
Use only the specified O-ring sea as it is made of a special material for the R-134a system. Use only refrigerant 
oil of the type recommended for the AlC compressor in the vehicle. 

8. Connect the front section of the AlC liquid line to the outlet port of the AlC condenser (7). 

9. Install the nut (8) that secures the AlC liquid line to the AlC condenser. Tighten the nut to 23 N·m (17 ft. /bs.). 

10. Install the plastic cover onto the condenser outlet stud. 

11. Install the air filter housing mounting bracket and air filter housing (refer to 9 - ENGINE/AIR INTAKE SYSTEM/ 
AIR FILTER HOUSING - INSTALLATION). 

12. Reconnect the negative battery cable(s). 

13. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 

14. Adjust the refrigerant oil level (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL 
- STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

15. Charge the refrigerant system (refer to'24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM CHARGE). 
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REAR SECTION 

1. Position the rear section of the AlC liquid line (4) 
into the engine compartment. 

2. Remove the tape or plugs from the opened ends of 
the AlC liquid lines and the evaporator tube (6). 

3. Lubricate new O-ring seals with clean refrigerant oil 
and install them onto the rear liquid line spring-lock 
coupler fitting. Use only the specified O-ring seals 
as they are made of a special material for the 
R-134a system. Use only refrigerant oil of the type 
recommended for the AlC compressor in the vehi
cle. 

4. Connect the rear section of the AlC liquid line to 
the evaporator tube (refer to 24 - HEATING & AIR 
CONDITIONING/PLUMBING/COUPLER-REFRIG
ERANT LINE - INSTALLATION). 

5. Install the secondary retaining clip (5) onto the 
spring-lock coupler that secures the rear section of 
the AlC liquid line onto the evaporator tube. 

6. Engage the AlC liquid line into the body retaining 
clip (3). 

7. Lubricate new O-ring seals with clean refrigerant oil 
80d64f6f 

and install them onto the front liquid line spring~lock coupler fitting. Use only the specified O-ring seals as they 
are made of a special material for the R-134a system. Use only refrigerant oil of the type recommended for the 
AlC compressor in the vehicle. 

8. Connect the rear section of the AlC liquid line to the front section of the liquid line (10) (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING/COUPLER-REFRIGERANT LINE - INSTALLATION). 

9. Install the secondary retaining clip (2) onto the spring-lock coupler that secures the front section of the AlC liquid 
line to the rear section of the liquid line. 

10. Install the air filter housing mounting bracket and air filter housing (refer to 9 - ENGINE/AIR INTAKE SYSTEM/ 
AIR FILTER HOUSING INSTALLATION). 

11. Reconnect the negative battery cable. 

12. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 

13. Adjust the refrigerant oil level (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL 
- STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

14. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM CHARGE). 

5.9U6.7L DIESEL ENGINES 

CAUTION: Be certain to adjust the refrigerant oil level when servicing the AlC refrigerant system (refer to 24 
- HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGER
ANT OIL LEVEL). Failure to properly adjust the refrigerant oil level will prevent the AlC system from oper
ating as designed and can cause serious Ale compressor damage. 

NOTE: When replacing multiple AlC system components, refer to the Refrigerant Oil Capacities chart to 
determine how much oil should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDI
TIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 
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NOTE: The Ale liquid line is serviced in two sections. 

FRONT SECTION 

1. Position the front section of the AlC liquid line (1) 
into the engine compartment. 

2. Remove the tape or plugs from the opened ends of 
the Ale liquid lines and the condenser port. 

3. Lubricate new O-ring seals with clean refrigerant oil 
and install them onto the front liquid line spring-lock 
coupler fitting. Use only the specified O-ring seals 
as they are made of a special material for the 
R-134a system. Use only refrigerant oil of the type 
recommended for the AlC compressor in the vehi
cle. 

4. Connect the front section of the AlC liquid line to 
the rear section of the liquid line (3) (refer to 24 -
HEATING & AIR CONDITIONING/PLUMBING/ 
COUPLER-REFRIGERANT LINE - INSTALLA
TION). 

5. Install the secondary retaining Clip (2) onto the 
spring-lock coupler that secures the front section of 
the AlC liquid line onto the rear section of the liquid 
line. 

6. Engage the AlC liquid line (1) into the three body 
retaining clips (2 and 3) located at the right front 
corner of the engine compartment. 

24 - 337 

B1835a3c 
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7. Lubricate a new O-ring with clean refrigerant oil 
and install it and a new gasket onto the front liquid 
line fitting. Use only the specified O-ring seal as it 
is made of a special material for the R-134a sys
tem. Use only refrigerant oil of the type recom
mended for the AlC compressor in the vehicle. 

8. Connect the front section of the AlC liquid line (2) 
to the condenser port. 

9. InstaU the nut (1) that secures the AlC liquid line to 
the AlC condenser (3). Tighten the nut to 23 N·m 
(17 ft. Ibs.). 

10. Position the air seal over the right end of the AlC 
condenser and install the air seal retainers. 

11. Install the passenger side battery tray (refer to 8 -
ELECTRICAUBATTERY SYSTEMrrRAY 
INSTALLATION). 

12. Reconnect the negative battery cable(s). 

13. Evacuate the refrigerant system (refer to 24 -

B1835a3e 

HEATING & AIR CONDITIONING/PLUMBING - STANDARD PROCEDURE - REFRIGERANT SYSTEM EVAC
UATE). 

14. Adjust the refrigerant oil level (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL 
- STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

15. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM CHARGE). 

REAR SECTION 

1. Position the rear section of the AlC liquid line (2) 
into the engine compartment. 

2. Remove the tape or plugs from the opened ends of 
the AlC liquid lines and the evaporator tube (4). 

3. Lubricate new O-ring seals with clean refrigerant oil 
and install them onto the rear liquid line spring-lock 
coupler fitting. Use only the specified O-ring seals 
as they are made of a special material for the 
R-134a system. Use only refrigerant oil of the type 
recommended for the AlC compressor in the vehi
cle. 

4. Connect the rear section of the AlC liquid line to 
the evaporator tube (refer to 24 - HEATING & ArR ( 
CONDITIONING/PLUMBING/COUPLER-REFRIG- \ 
ERANT LINE - INSTALLATION). 

5. Install the secondary retaining clip (3) onto the 
spring-lock coupler that secures the rear section of 
the AlC liquid line onto the evaporator tube. 

6. Engage the AlC liquid line into the body retaining clip (5). 

8183Sa3b 

7. Lubricate new O-ring seals with clean refrigerant oil and install them onto the front liquid line spring-lock coupler 
fitting. Use only the specified seals as they are made of a special material for the R-134a system. Use only 
refrigerant oil of the type recommended for the NC compressor in the vehicle. 

8. Connect the rear section of the AlC liquid line (6) to the front section of the liquid line (refer to 24 - HEATING & 
AIR CONDITIONING/PLUMBING/COUPLER-REFRIGERANT LINE - INSTALLATION). 

9. Install the secondary retaining clip (1) onto the spring-lock coupler that secures the front section of the NC liquid 
line to the rear section of the liquid line. 

10. Install the passenger side battery tray (refer to 8 - ELECTRICAUBATTERY SYSTEMfTRAY - INSTALLATION). 

11. Reconnect the negative battery cables. 
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12. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 

13. Adjust the refrigerant oil level (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL 
- STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

14. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM CHARGE). 
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LINE-AIC SUCTION 

DESCRIPTION 
The AlC suction line is the refrigerant line that goes from the Ale evaporator to the AlC compressor. The Ale suc
tion line is made from light-weight aluminum tubing with braze·less and crimp type fittings and nylon tubes with 
rubber barrier hose (refer to 24 • HEATING & AIR CONDITIONING/PLUMBING - REFRIGERANT UNES -
DESCRIPTION). 

The AlC suctio,:, line for the 5.9L and 6.7L diesel engines is serviced as an assembly with the AlC discharge line. 

NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 

The AlC suction line has no serviceable parts except for the O-ring seals and the secondary retaining clip. The 
O-ring seals used on the connections are made from a special type of rubber not affected by R-134a refrigerant. 
The O-ring seals must be replaced whenever the Ale suction line is removed. 

The AlC suction line cannot be repaired and must be replaced if found to be leaking or damaged. 

REMOVAL 

3.7U4.7L ENGINES 

WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 

1. Disconnect and isolate the negative battery cable. 

2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONING/ 
PLUMBING STANDARD PROCEDURE 
REFRIGERANT SYSTEM RECOVERY). 

3. Remove the air filter housing cover (refer to 9 -
ENGINE/AIR INTAKE SYSTEM/AIR FILTER 
HOUSING - REMOVAL). 

4. Remove the nut (4) that secures the AlC suction 
line (5) to the Ale compressor (6). 

5. Disconnect the Ale suction line from the NC com
pressor and remove and discard the O-ring seal 
and gasket. 

6. Install plugs in, or tape over the opened refrigerant 
line fitting and the compressor port. 
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7. Remove the secondary retaining clip (7) from the 
spring-lock coupler (1) that secures the AlC suction 
line (6) to the accumulator (5). 

8. Using the proper AlC line disconnect tool (Special 
Tool Kit 7193 or equivalent), disconnect the AlC 
suction line from the AlC accumulator (refer to 24 -
HEATING & AIR CONDITIONING/PLUMBINGI 
COUPLER-REFRIGERANT LINE - REMOVAL). 

9. Remove the O-ring seals from the accumulator 
tube fitting and discard the seals. 

10. Install plugs in, or tape over the opened suction 
line fitting and the accumulator tube. 

11. Remove the AlC suction line from the engine 
compartment. 

S.7L ENGINE 

WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 

1. Disconnect and isolate the negative battery cable. 

2. Recover the refrigerant from the refrigerant system 
(Refer to 24 - HEATING & AIR CONDITIONINGI 
PLUMBING STANDARD PROCEDURE 
REFRIGERANT SYSTEM RECOVERY). 

3. Remove the air filter housing (refer to 9 - ENGINEI 
AIR INTAKE SYSTEM/AIR FILTER HOUSING -
REMOVAL). 

4. Remove the nut (4) that secures the AlC suction 
line (5) to the AlC compressor (6). 

5. Disconnect the AlC suction line from the AlC com
pressor and remove and discard the a-ring and 
gasket. 

6. Install plugs in, or tape over the opened suction 
line fitting and the compressor port. 
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7. Aemove the secondary retaining clip (7) from the 
spring-lock coupler (1) that secures the AlC suction 
line (6) to the AlC accumulator (5). 

8. Using the proper AlC line disconnect tool (Special 
Tool Kit 7193 or equivalent). disconnect the AlC 
suction line from the AlC accumulator and remove 
and discard the O-ring seals (refer to 24 - HEAT· 
ING & AlA CONDITIONING/PLUMBING/COU
PLER-REFRIGERANT LINE - REMOVAL). 

9. Install plugs in. or tape over the opened suction 
line fitting and the accumulator tube. 

10. Remove the AlC suction line from the engine 
compartment. 

5.9U6.7L DIESEL ENGINES 

WARNING: Refer to the applicable warnings and cautions for this system before performing the following 
operation (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - WARNING) and (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING - CAUTION). Failure to follow the warnings and cautions could result in 
possible personal injury or death. 

NOTE: The AlC suction line for the 5.9L and the 6.7L diesel engine is serviced as an assembly with the AlC 
discharge line. 

1. Disconnect and isolate the negative battery cables. 

2. Recover the refrigerant from the refrigerant system 
(refer to 24 - HEATING & AIR CONDITIONINGI 
PLUMBING STANDARD PROCEDURE 
REFRIGERANT SYSTEM RECOVERY). 

3. Remove the air filter housing cover (refer to 9 • 
ENGINE/AIR INTAKE SYSTEM). 

4. Remove the secondary retaining clip (7) from the 
spring-lock coupler (1) that secures the AlC suction 
line (6) to the AlC accumulator (5). 

5. Using the proper AlC line disconnect tool (Special 
Tool Kit 7193 or equivalent), disconnect the AlC 
suction line from the AlC accumulator and remove 
and discard the O-ring seals (refer to 24 • HEAT
ING & AIR CONDITIONING/PLUMBING/COU
PLEA-REFRIGERANT LINE - REMOVAL). 

6. Install plugs in, or tape over the opened suction 
line fitting and the accumulator tube. 
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7. Disconnect the wire harness connector (5) from the 
Ale pressure transducer (4). 

8. Remove the nut (2) that secures the Ale suction 
and discharge line assembly (3) to the Ale con
denser (1). 

9. Disconnect the Ale discharge line from the Ale 
condenser and remove and discard the O-ring seal 
and gasket. 

10. Remove the bolt (7) that secures the Ale suction 
and discharge line assembly to the Ale compres
sor (6). 

11. Disconnect the Ale suction and discharge line 
assembly from the Ale compressor and remove 
and discard the O-ring seals and gasket. 

12. Remove the Ale suction and discharge line 
assembly from the engine compartment. 

13. Install plugs in, or tape over the opened refriger
ant line fittings and the condenser and compres-
sor ports. 

81711895 

14. If necessary, remove the AlC pressure transducer from the AlC discharge line (refer to 24 - HEATING & AIR 
CONDITIONING/CONTROLSfTRANSDUCER-AiC PRESSURE - REMOVAL). 

INSTALLATION 

3.7U4.7L ENGINES 

CAUTION: Be certain to adjust the refrigerant oil level when servicing the AlC refrigerant system (refer to 24 
- HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGER
ANT OIL LEVEL). Failure to properly adjust the refrigerant oil level will prevent the AlC system from oper
ating as designed and can cause serious AlC compressor damage. 

NOTE: When replacing multiple AlC system components, refer to the Refrigerant Oil Capacities chart to 
determine how much oil should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDI
TIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 
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1. Position the AlC suction line (5) into the engine 
compartment. 

2. Remove the tape or plugs from the opened suction 
line fitting and the compressor port. 

3. Lubricate a new O-ring seal with clean refrigerant 
oil and install it and a new gasket onto the suction 
line fitting. Use only the specified O-ring seal as it 
is made of a special material for the R-134a sys
tern. Use only refrigerant oil of the type recom
mended for the AlC compressor in the vehicle. 

4. Install the AlC suction line onto the AlC compressor 
(6). 

5. Install the nut (4) that secures the AlC discharge 
line to the AlC compressor. Tighten the nut to 23 
N·m (17 ft. Ibs.). 

6. Remove the tape or plugs from the opened suction 
line fitting and the accumulator tube. 

7. Lubricate new rubber O-ring seals with clean refrig
erant oil and install them onto the accumulator tube 
fitting. Use only the specified O-rings as they are 
made of a special material for the R-134a system. 
Use only refrigerant oil of the type recommended 
for the AlC compressor in the vehicle. 

8. Connect the AlC suction line (6) to the spring-lock 
coupler (1) on the accumulator (5) and install the 
secondary retaining clip (7) (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING/COUPLER-RE
FRIGERANT LINE - INSTALLATION). 

9. Install the air filter housing cover (refer to 9 -
ENGINE/AIR INTAKE SYSTEM/AIR FILTER 
HOUSING - INSTALLATION). 

10. Reconnect the negative battery cable. 

11. Evacuate the refrigerant system (refer to 24 -
HEATING & AIR CONDITIONING/PLUMBING -

814bbboO 

STANDARD PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 

12. Adjust the refrigerant oil level (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL 
- STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

13. Charge the refrigerant system (refer to 24 HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM CHARGE). 

5.7L ENGINE 

CAUTION: Be certain to adjust the refrigerant oil level when servicing the AlC refrigerant system (refer to 24 
- HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGER
ANT OIL LEVEL). Failure to properly adjust the refrigerant oil level will prevent the AlC system from oper
ating as designed and can cause serious AlC compressor damage. 

NOTE: When replacing multiple AlC system components, refer to the Refrigerant Oil Capacities chart to 
determine how much oil should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDI· 
TIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE· REFRIGERANT OIL LEVEL). 
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NOTE: Replacement of the refrigerant line O-ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 

1. Position the AlC suction line (5) into the engine 
compartment. 

2. Remove the tape or plugs from the opened suction 
line fitting and the compressor port 

3. Lubricate a new O-ring seal with clean refrigerant 
oil and install it and a new gasket onto the suction 
line fitting. Use only the specified O-ring seal as it 
is made of a special material for the R-134a sys
tem. Use only refrigerant oil of the type recom
mended for the AlC compressor in the vehicle. 

4. Install the AlC suction line onto the AlC compressor 
(6). 

5. Install the nut (4) that secures the AlC suction line 
to the AlC compressor. Tighten the nut to 23 N·m 
(17 ft. Ibs.). 

6. Remove the tape or plugs from the opened suction 
line fitting and the accumulator tube. 

7. Lubricate new rubber O-ring seals with clean refrig
erant oil and install them onto the accumulator tube 
fitting. Use only the specified seals as they are 
made of a special material for the R-134a system. 
Use only refrigerant oil of the type recommended 
for the AlC compressor in the vehicle. 

8. Connect the AlC suction line (6) to the spring-lock 
coupler (1) on the accumulator (5) and install the 
secondary retaining clip (7) (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING/COUPLER-RE
FRIGERANT LINE - INSTALLATION). 

9. Install the air filter housing cover (refer to 9 -
ENGINE/AIR INTAKE SYSTEM/AIR FILTER 
HOUSING - INSTALLATION). 

10. Reconnect the negative battery cable. 

11. Evacuate the refrigerant system (refer to 24 -
HEATING & AIR CONDITIONING/PLUMBING -

-

814bbboO 

STANDARD PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 

12. Adjust the refrigerant oil level (refer to 24 - HEATING & AIR CONDITIONiNG/PLUMBING/REFRIGERANT OIL 
- STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

13. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM CHARGE). 

5.9U6.7L DIESEL ENGINES 

CAUTION: Be certain to adjust the refrigerant oil level when servicing the AlC refrigerant system (refer to 24 
- HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE • REFRIGER
ANT OIL LEVEL). Failure to properly adjust the refrigerant oil level will prevent the AlC system from oper
ating as deSigned and can cause serious AlC compressor damage. 
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NOTE: When replacing multiple AlC system components, refer to the Refrigerant Oil Capacities chart to 
determine how much oil should be added to the refrigerant system (refer to 24 - HEATING & AIR CONDI· 
TIONING/PLUMBING/REFRIGERANT OIL - STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

NOTE: Replacement of the refrigerant line O·ring seals and gaskets is required anytime a refrigerant line is 
opened. Failure to replace the rubber O-ring seals and metal gaskets could result in a refrigerant system 
leak. 

NOTE: The AlC suction line for the 5.9L and the 6.7L diesel engine is serviced as an assembly with the Ale 
discharge line. 

1. If removed. install the AlC pressure transducer (4) 
onto the AlC suction and discharge line assembly 
(3) (refer to 24 - HEATING & AIR CONDITIONING/ 
CONTROLSfTRANSDUCER-AlC PRESSURE 
INSTALLATION). 

2. Remove the tape or plugs from the opened refrig
erant line fittings and the condenser and compres
sor ports. 

3. Position the AlC suction and discharge line assem
bly into the engine compartment. 

4. Lubricate new O-ring seals with clean refrigerant oil 
and instan them and new gaskets onto the refriger
ant line fittings. Use only the specified O-ring seals 
as they are made of a special material for the 
R-134a system. Use only refrigerant oil of the type 
recommended for the AlC compressor in the vehi
cle. 

5. Connect the AlC suction and discharge line assem
bly to the AlC condenser (1). 

6. Instan the nut (2) that secures the AlC suction and discharge line assembly to the AlC condenser. Tighten the nut 
to 23 N·m (17 ft. Ibs.). 

7. Connect the AlC suction and discharge line assembly to the AlC compressor (6). 

8. Install the bolt (7) that secures the AlC suction and discharge line assembly to the AlC compressor. Tighten the 
bolt to 23 N·m (17 ft. Ibs.). 

9. Connect the wire harness connector (5) to the AlC pressure transducer. 

10. Remove the tape or plugs from the opened accu
mulator tube. 

11. Lubricate new rubber O-ring seals with clean 
refrigerant oil and install them onto the accumula
tor tube fitting. Use only the specified O-rings as 
they are made of a special material for the R-134a 
system. Use only refrigerant oil of the type recom
mended for the Ale compressor in the vehicle. 

12. Connect the AlC suction line (6) to the spring-lock 
coupler (1) on the AlC accumulator (5) and install 
the secondary retaining clip (7) (refer to 24 -
HEATING & AIR CONDITIONING/PLUMBING/ 
COUPLER-REFRIGERANT LINE - INSTALLA· 
TION). 

13. Install the air filter housing cover (refer to 9 -
ENGINE/AIR INTAKE SYSTEM). 

14. Reconnect the negative battery cables. 
8137777b 
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15. Evacuate the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD 
PROCEDURE - REFRIGERANT SYSTEM EVACUATE). 

16. Adjust the refrigerant oil level (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/REFRIGERANT OIL 
- STANDARD PROCEDURE - REFRIGERANT OIL LEVEL). 

17. Charge the refrigerant system (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING - STANDARD PRO
CEDURE - REFRIGERANT SYSTEM CHARGE). 
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OIL-Ale REFRIGERANT 

DESCRIPTION 
The refrigerant oil used in R-134a refrigerant systems is a synthetic-based, polyalkylene glycol (PAG), wax-free 
lubricant. Mineral-based R-12 refrigerant oils are not compatible with PAG oils, and should never be introduced to 
an R-134a refrigerant system. 

There are different PAG oils available, and each contains a different additive package. Use only refrigerant oil of the 
same type as recommended to service the refrigerant system (always refer to the specification tag included with 
the replacement Ale compressor or the AlC Underhood Specification Label located in the engine compartment). 

The Denso 10S17 Ale compressor used in this vehicle when equipped with the 3.7L, 4.7L or 5.7L engine is 
designed to use ND-8 PAG refrigerant oil. Use only this type of refrigerant oil when servicing the AlC compressor for 
these engines. 

The Visteon HS-18 AlC compressor used in this vehicle when equipped with 5.9L or 6.7L diesel engine is designed 
to use VC-46 PAG refrigerant oil. Use only this type of refrigerant oil when servicing this AlC compressor. 

OPERATION 
After performing any refrigerant recovery or recycling operation, always replenish the refrigerant system with the 
same amount of the recommended refrigerant oil as was removed. Too little refrigerant oil can cause AlC compres
sor damage, and too much can reduce Ale system performance. 

PAG refrigerant oil is more hygroscopic than mineral oil, and will absorb any moisture it comes into contact with, 
even moisture in the air. The PAG oil container should always be kept tightly capped until it is ready to be used. 
After use, recap the oil container immediately to prevent moisture contamination. 

STANDARD PROCEDURE 

REFRIGERANT OIL LEVEL 
When an AlC system is assembled at the factory, all components except the AlC compressor are refrigerant oil free. 
After the refrigerant system has been charged and operated, the refrigerant oil in the AlC compressor is dispersed 
throughout the refrigerant system. The accumulator, AlC evaporator, AlC condenser and the AlC compressor will 
each retain a significant amount of the needed refrigerant oil. 

It is important to have the correct amount of refrigerant oil in the AlC system. This ensures proper lubrication of the 
AlC compressor. Too little oil will result in damage to the AlC compressor, while too much oil will reduce the cooling 
capacity of the Ale system and consequently result in higher discharge air temperatures. 

CAUTION: The refrigerant oil in the R-134a AlC system is unique depending on the AlC compressor used. 
Use only PAG oils that are deSigned to work with R-134a refrigerant and the AlC compressor in the vehicle. 
Always refer to the AlC Underhood Specification Label for the correct oil designation. The oil container 
should be kept tightly capped until it is ready for use and then tightly capped after use to prevent contam
ination from dirt and moisture. Refrigerant oil will quickly absorb any moisture it comes in contact with, 
therefore, special effort must be used to keep all R-134a system components moisture-free. Moisture in the 
refrigerant oil is very difficult to remove and will cause a reliability problem with the AlC compressor. 

NOTE: Most reclaim/recycling equipment will measure the lubricant being removed during recovery. This 
amount of lubricant should be added back into the system. Refer to the reclaim/recycling equipment man
ufacturers instructions. 

It will not be necessary to check the oil level in the Ale compressor or to add oil, unless there has been an oil loss. 
An oil loss may occur due to a rupture or leak from a refrigerant line, a connector fitting, a component, or a com
ponent seal. If a leak occurs, add 30 milliliters (1 fluid ounce) of refrigerant oil to the refrigerant system after the 
repair has been made. Refrigerant oil loss will be evident at the leak point by the presence of a wet, shiny surface 
around the leak. 

Refrigerant oil must be added when an AlC accumulator, AlC evaporator or Ale condenser is replaced. See the 
Refrigerant Oil Capacities chart. 
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The refrigerant oil level in a new AlC compressor must first be adjusted prior to compressor i,n~lIation (refer to 
COMPRESSOR OIL DRAIN PROCEDURE ). ' 

REFRIGERANT OIL CAPACITIES 

Component Name ml. oz. 

Total AlC System Fill 180 gas engines, 6 gas engines, 7 
210 diesel engines diesel engines 

AlC Accumulator 60 2 

AlC Condenser 30 1 

AlC Evaporator 60 2 

AlC Compressor Drain and measure the oil from the old 
compressor (refer to COMPRESSOR OIL 
DRAIN PROCEDURE). 

COMPRESSOR' OIL DRAIN PROCEDURE 

CAUTION: Be certain to adjust the refrigerant system oil level when replacing an Ale compressor. Failure to 
properly drain and measure the refrigerant oil from the Ale compressor can prevent the AlC system from 
operating as designed and cause serious compressor damage. 

The AlC compressor is filled with refrigerant oil from the factory. Use the following procedure to drain and measure 
refrigerant oil from the AlC compressor. 

1. Drain all of the refrigerant oil from the old AlC compressor into a clea'1 measured container. 

2. Drain all of the refrigerant oil from the new AlC compressor into a clean measured container. 

3. Refill the new AlC compressor with the same amount of refrigerant oil that was drained out of the old compres
sor. Use only clean refrigerant oil of the type recommended for the AlC compressor in the ve~icle. 

4. Install the new AlC compressor onto the engine (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/ 
COMPRESSOR-AIC - INSTALLATION).' . 
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REFRIGERANT-Ale 

DESCRIPTION 
The refrigerant used in this air conditioning system is a HydroFluoroCarbon (HFC). type R-134a. Unlike R-12, which 
is a ChloroFluoroCarbon (CFC), R-134a refrigerant does not contain ozone-depleting chlorine. R-134a refrigerant is 
a non-toxic, non-flammable, clear. and colorless liquefied gas. 

Even though R-134a does not contain chlorine, it must be reclaimed and recycled just like CFC-type refrigerants. 
This is because R-134a is a greenhouse gas and can contribute to global warming (refer to 24 - HEATING & AIR 
CONDITIONING/PLUMBING - STANDARD PROCEDURE - REFRIGERANT SYSTEM RECOVERY for more infor
mation). 

OPERATION 
R-134a refrigerant is not compatible with R-12 refrigerant in an AlC system. Even a small amount of R-12 refrigerant 
added to an R-134a refrigerant system will cause AlC compressor failure, refrigerant oil sludge or poor AlC system 
performance. In addition, the polyalkylene glycol (PAG) synthetic refrigerant oils used in an R-134a refrigerant sys
tem are not compatible with the mineral-based refrigerant oils used in an R-12 refrigerant system. 

R-134a refrigerant system service ports, service tool couplers and refrigerant dispensing bottles have all been 
designed with unique fittings to ensure that an R-134a refrigerant system is not accidentally contaminated with the 
wrong refrigerant (R-12). There are also labels posted in the engine compartment of the vehicle and on the AlC 
compressor to identify that the AlC system is equipped with R-134a refrigerant. 

STANDARD PROCEDURE 

REFRIGERANT CHARGE LEVEL 

3.7U4.7US.7L Engines 

S.9U6.7L Diesel Engines 

0.728 kg (1.604 Ibs.) 

0.850 kg (1.873 Ibs.) 
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TUBE-AiC ORIFICE 

DESCRIPTION 
The fixed AlC orifice tube is installed in the rear sec
tion of the AlC liquid line and provides a restriction in 
the liquid refrigerant line between the AlC condenser 
and the AlC evaporator. This restriction established 
the pressure differential between the high and low
pressure sides of the AlC system. 

The AlC orifice tube includes a diffuser screen (1). 
O-ring seals (2) to seal it to the inner wall of the AlC 
liquid line, an inlet filter screen (3) and the fixed orifice 
(4). 

OPERATION 

<'lor: ______ I FLOW 

24 - 351 

80ad638f 

The fixed AlC orifice tube is used to meter the flow of liquid refrigerant into the AlC evaporator. The high-pressure 
liquid refrigerant from the AlC condenser expands into a low-pressure liquid as it passes through the metering orifice 
and diffuser screen of the AlC orifice tube. 

NOTE: Ale orifice tube size is different between gasoline and diesel engines. Be sure to use the correct Ale 
liquid line when replacement of the Ale orifice tube is required. 

The AlC orifice tube is not serviceable and the rear section of the AlC liquid line must be replaced if the orifice tube 
is found inoperative (refer to 24 - HEATING & AIR CONDITIONING/PLUMBING/LINE-AIC LIQUID - DESCRIPTION). 

DIAGNOSIS AND TESTING 

Ale ORIFICE TUBE 

WARNING: The Ale liquid line between the Ale condenser and the Ale orifice tube can become hot enough 
to burn the skin. Use extreme caution when performing the following test to prevent possible personal 
injury. 

NOTE: The Ale orifice tube can be checked for proper operation using the following procedure. However, 
the Ale orifice tube is only serviced as a part of the Ale liquid line. If the results of this test indicate that the 
Ale orifice tube is obstructed or missing, the Ale liquid line must be replaced. 

1. Confirm that the refrigerant system is properly charged (refer to 24 - HEATING & AIR CONDITIONING - DIAG-
NOSIS AND TESTING - AlC PERFORMANCE). 

2. Start the engine. Turn on the AlC system and confirm that the compressor clutch is engaged. 

3. Allow the AlC system to operate for five minutes. 

4. Lightly and cautiously touch the AlC liquid line near the condenser outlet at the front of the engine compartment. 
The AlC liquid line should be hot to the touch. 

5. Touch the AlC liquid line near the evaporator inlet at the rear of the engine compartment. The AlC liquid line 
should be cold to the touch. 

6. If there ;s a distinct temperature differential between the two ends of the NC liquid line, the AlC orifice tube is in 
good condition. If there is little or no detectable temperature differential between the two ends of the AlC liquid 
line, the AlC orifice tube is obstructed or missing and the AlC liquid line must be replaced (refer to 24 - HEATING 
& AIR CONDITIONING/PLUMBING/LlNE-AlC LIQUID - REMOVAL). 
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EMISSIONS CONTROL 
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EMISSIONS CONTROL 

CAUTION - 6.7L CliMMINS DIESEL EMISSIONS SYSTEM 

CAUTION:: Your new Cummins 6.7L diesel meets EPA Heavy Duty Diesel Engine Emissions Standard 
(HDDE07) resulting in the lowest emitting diesel ever produced. 
To achieve this standard, your Dodge Ram truck is equipped with state of the art engine and exhaust emis
sions systems. The engine and exhaust system work in an integrated manner which allows your exhaust 
system catalysts to trap and burn particulate matter pollutants. 
Under very limited circumstanc~s, your engine and exhaust system may not be able to create the condi
tions necessary to burn off trapped pollutants. If this situation should occur, the interior overhead message 
center will display a message warning you "of this condition ("Catalyst Full See Owner ManU). By simply 
changing your driving style for, as little as 40 minutes. you can change this condition and allow the trapped 
pollutants to be burned off. ' 
If you do not change your driving style, the messages will continue. The en{line control module will take 
action to protect your catalyst system from permanent damage. 
Your Owners Manual provides a more detailed description of the driving styles which could create this con
dition as well as the modified driving style that will allow complete burning of the trapped pollutants. 
In the event that the warning messages continue, the electronic engine control module will take action by 
significantly reducing performance to protect your exhaust catalyst system. A final message, U Check 
Engine" will require you to visit your dealer. Your dealer is equipped with the necessary information and 
equipment to alleviate the condition without damage. 
To meet more stringent emissions standards, your new engine requires use of Ultra Low Sulfur Diesel Fuel 
and Low Ash Oil, API CJ-4. Also it is important to adhere to required fuel filter maintenance intervals includ
ing periodic drain ot water when in cab warning is illuminated. Failure to do so could result in severe 
engine and exhaust system damage. 
For additional information, refer to your Owner's Manual. 
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CCV SYSTEM 

OPERATION 
To comply with engine emissions regulations. a CCV 
(Closed Crankcase Ventilation) system has been 
developed for the 6.7l Cummins diesel. The CCV sys
tem reroutes crankcase ventilation (blow-by) gases 
from the breather assembly back into the engine 
intake airflow to be used for combustion. The crank
case ventilation system uses a coalescing filter (2) 
which captures and filters crankcase blow-by gases 
and then returns oil directly to the sump. 

The CCV system contains the following components: 
• Valve Cover Assembly (7) 
• Breather Filter (2) 
• Breather Filter Cover (1) 
• Crankcase Pressure Sensor (3) 
• Crankcase Differential Regulator (CDR) Valve; a 

part of the breather filter cover (1) 

The valve cover assembly (7) is made of a composite 
material. The cover has a recessed area for the 
breather filter and passages for oil draining from the 
breather filter, back to the crankcase. The drain tubes 

81a93196 

have one-way check valves (4), (5) and (6) that prevent oil from being forced up the tubes by excessive crankcase 
pressure. 
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SENSOR-CRANKCASE PRESSURE-6.7L 

OPERATION 
The Crankcase Pressure (CP) Sensor (5) is mounted 
on the valve cover (4). The CP sensor monitors crank
case pressure that builds up as the result of combus
tion gas blow-by. The Engine Control Module (ECM) 
uses data from the CP sensor to determine the condi
tion of the crankcase breather (ventilation) filter. The 
ECM can also determine if a crankcase breather (ven
tilation) filter is present 

REMOVAL 
The Crankcase Pressure (CP) Sensor (5) is mounted 
on the valve cover (4). 

1. Remove mounting screw (6). 

2. D;sconnect electrical connector (7). 

3. Remove sensor (5) from valve cover (4). 

4. Check condition of sensor O-ring. 

61a925ad 

81a925ad 
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INSTALLATION 
The Crankcase Pressure (CP) Sensor (5) is mounted 
on the valve cover (4). 

1. Check condition of sensor O-ring. 

2. Install sensor (5) into valve cover (4). 

3. Install mounting screw (6). Tighten to 3 N·m (27 in. 
Ibs.) torque. 

4. Connect electrical connector (7). 

81a925ad 
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SOLENOID-EVAP/PURGE 

REMOVAL 
The duty cycle EVAP canister purge solenoid (1) is 
located in the engine compartment below and near the 
battery. 

1. Carefully pull the solenoid assembly straight up 
from the tongue-type bracket without bending the 
two vapor lines. 

2. Disconnect electrical wiring connector (2) at sole
noid. 

3. Disconnect vapor line quick-connect fitting (3) at 
solenoid. 

4. Disconnect vapor line quick-connect fitting (4) at 
solenoid. 

INSTALLATION 
1. Connect vapor line quick-connect fitting (3) to sole

noid. 

2. Connect vapor line quick-connect fitting (4) to sole
noid. 

3. Connect electrical wiring connector (2) to solenoid. 

4. Carefully push the solenoid assembly (1) straight 
down onto the tongue-type bracket without bending 
the two vapor lines. 
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CAP-FUEL FILLER 

DESCRIPTION 
The plastic fuel tank filler tube cap is threaded onto the end of the fuel fill tube. Certain models are equipped with 
a 1/4 turn cap. 

OPERATION 
The loss of any fuel or vapor out of fuel filler tube is prevented by the use of a pressure-vacuum fuel fill cap. Relief 
valves inside the cap will release fuel tank pressure at predetermined pressures. Fuel tank vacuum will also be 
released at predetermined values. This cap must be replaced by a similar unit if replacement is necessary. This is 
in order for the system to remain effective. 

CAUTION: Remove fill cap before servicing any fuel system component to relieve tank pressure. If equipped 
with an ORVR system and an ESIM switch, the cap must be tightened securely. If cap is left loose, a Diag .. 
nostic Trouble Code (DTC) may be set. 
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ORVR 

DESCRIPTION 
The ORVR (On-Board Refueling Vapor Recovery) system consists of a unique fuel tank, flow management valve, 
fluid control valve. one-way check valve and vapor canister. 

OPERATION 
The ORVR (On-Board Refueling Vapor Recovery) system is used to remove excess fuel tank vapors. This is done 
while the vehicle is being refueled. 

Fuel flowing into the fuel filler tube (approx. 1" 1.0.) creates an aspiration effect drawing air into the fuel fill tube. 
During refueling, the fuel tank is vented to the EVAP canister to capture escaping vapors. With air flowing into the 
filler tube, there are no fuel vapors escaping to the atmosphere. Once the refueling vapors are captured by the 
EVAP canister, the vehicle's computer controlled purge system draws vapor out of the canister for the engine to 
burn. The vapor flow is metered by the purge solenoid so that there is no, or minimal impact on driveability or 
tailpipe emissions. 

As fuel starts to flow through the fuel fill tube, it opens the normally closed check valve and enters the fuel tank. 
Vapor or air is expelled from the tank through the control valve and on to the vapor canister. Vapor is absorbed in 
the EVAP canister until vapor flow in the lines stops. This stoppage occurs following fuel shut-off, or by having the 
fuel level in the tank rise high enough to close the control valve. This control valve contains a float that rises to seal 
the large diameter vent path to the EVAP canister. At this point in the refueling process, fuel tank pressure 
increases, the check valve closes (preventing liquid fuel from spiting back at the operator). and fuel then rises up 
the fuel filler tube to shut off the dispensing nozzle. 
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VALVE-PCV-3.7L 

REMOVAL - 3.7L 
The PCV valve is located at the rear of the left cylin
der head. 
1. Remove line (1) and rubber connector hose from 

PCV valve. 

2. Unthread PCV valve (3) from metal fitting (2). 

81903418 

81903491 
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INSTALLATION - 3.7L 
1. Check condition of PCV valve rubber O-ring (2). 

81903415 

2. Clean fitting (2). 

3. Install PCV valve (3) into fitting (2). 

61903491 
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4. Install PCV line (1) and rubber connector to valve. 

8190341e 
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VALVE-PCV-4.7L 

REMOVAL - 4.7L V-8 
The PCV valve (2) is mounted into the top/rear of the 
lett valve cover. 

1. Disconnect plastic line (1) from end of PCV valve. 

2. Use a small screwdriver to disengage PCV valve 
from valve cover. 

INSTALLATION - 4.7L V-8 
1. Clean out PCV valve opening at valve cover. 

2. Check condition of PCV valve a-ring. 

3. Apply engine oil to a-ring. 

4. Place PCV valve (2) into valve cover. 

5. Attach plastic line (1) to valve. 

81d2a685 

81d2a685 
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VALVE-PCV .. S.7L' 

REMOVAL - S.7L v-a 
The PCV valve (4) is mounted into the top of the 
intake manifold (1). This is located to the right / rear of 
the throttle body (2). 

1. The PCV valve is sealed to the intake manifold 
with 2 O-rings (2). 

2. Remove PCV valve by rotating counter-clockwise 
90 degrees until locating tabs (3) have been freed. 
After tabs have cleared, pull valve straight up from 
intake manifold. 

3. After valve is removed, check condition of 2 valve 
O-rings (2). 

INSTALLATION - S.7L v-a 
1. Clean out intake manifold opening. 
2. Check condition of two o-rings on PCV valve. 

3. Apply engine oil to two o-rings. 
4. Place PCV valve into intake manifold and rotate 90 degrees clockwise for installation. 

80f301b9 

S0f3()1Sd 
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LINES-VACUUM 

DESCRIPTION 
A vacuum schematic for emission related items can be found on the vehicles VECI label. Refer to Vehicle Emission 
Control Information (VECI) Label for label location. 
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CANISTER-VAPOR 

OPERATION 
Depending on engine displacement, either one or two EVAP canisters may be used. Also depending on vehicle 
model and fuel tank size, the canisters may be mounted either vertically or horizontally. 

The ESIM (Emission System Integrity Monitor) switch is mounted to the EVAP canister. Refer to ESIM SWITCH 
OPERATION for more information. The NVLD system is no longer used on any engine. 

The EVAP canister(s) are filled with granules of an activated carbon mixture. Fuel vapors entering the EVAP can
isters are absorbed by the charcoal granules. 

Fuel tank pressure vents into the EVAP canisters. Fuel vapors are temporarily held in the canisters until they can be 
drawn into the intake manifold. The duty cycle EVAP canister purge solenoid allows the EVAP canisters to be 
purged at predetermined times and at certain engine operating conditions. 

REMOVAL 

Type-1 Canisters 
A single, vertically mounted EVAP canister (1) is used 
with Type 1. The ESIM (Emission System Integrity 
Monitor) switch (3) is mounted to the canister. 

1. Raise and support vehicle. 

2. If equipped, remove necessary skid plates. Certain 
models, equipped with a certain fuel tank size, may 
require the removal of the fuel tank skid plate 
and/or the transfer case skid plate to gain access 
to the EVAP canister(s). 

3. Disconnect electrical wiring connector from ESIM 
switch (3). 

4. Disconnect vapor line (6) from ESIM switch. 

5. Disconnect quick-connect vapor line (5) from canis
ter. 

6. Remove canister mounting bracket bolt. This is 
located below and near the ESIM switch. 

7. Pull canister from mounting bracket while guiding 
two canister locating pins from mounting bracket. TYPE-1 

81955Oc1 
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Type-2 Canisters 

A single, vertically mounted EVAP canister (1) is used 
with Type 2. The ESIM (Emission System Integrity 
Monitor) switch {2} is mounted to the canister. 

1. Raise and support vehicle. 

2. If equipped, remove necessary skid plates. Certain 
models, equipped with a certain fuel tank size, may 
require the removal of the fuel tank skid plate 
and/or the transfer case skid plate to gain access 
to the EVAP canister(s). 

3. Disconnect electrical wiring connector from ESIM 
switch (3). 

4. Disconnect vapor line (7) from ESIM switch. 

5. Disconnect quick-connect vapor line (5) at canister. 

6. Remove canister mounting bracket bolt (6). 

7. Pull canister from mounting bracket while guiding 
two canister locating pins from mounting bracket. 

Type-3 Canisters 
Dual, vertically mounted EVAP canisters (1) and (4) 
are used with Type 3. The ESIM (Emission System 
Integrity Monitor) switch (2) is mounted to the main 
canister (1). Canister (4) is considered a secondary 
canister. 

1. Raise and support vehicle. 

2. If equipped, remove necessary skid plates. Certain 
models, equipped with a certain fuel tank size, may 
require the removal of the fuel tank skid plate 
and/or the transfer case skid plate to gain access 
to the EVAP canister(s). 

3. Disconnect electrical wiring connector from ESIM 
switch (3). 

4. Disconnect vapor line (9) from ESIM switch. 

5. Disconnect quick-connect vapor line (7) at main 
canister. 

6. Remove canister mounting bracket bolt (8). 

7. Pull canister from mounting bracket while guiding 
two canister locating pins from mounting bracket. 

8. To remove the secondary canister (4), remove 
mounting bolt. Pull canister from mounting bracket 

TYPE-3 

while guiding two canister focating pins (6) from mounting bracket. 

TYPE-2 

8195S0c5 

619550c9 
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Type-4 Canisters 

Dual, horizontally mounted EVAP canisters (1) and (7) 
are used with Type 4. The ESIM (Emission System 
Integrity Monitor) switch (3) is mounted to the main, 
primary canister (1). Canister (7) is considered a sec
ondary canister. 

1. Raise and support vehicle. 

2. If equipped, remove necessary skid plates. Certain 
models, equipped with a certain fuel tank size, may 
require the removal of the fuel tank skid plate 
and/or the transfer case skid plate to gain access 
to the EVAP canister(s). 

3. Disconnect electrical wiring connector from ESIM 
switch (4). 

4. Disconnect vapor line (5) from ESIM switch. 

5. Disconnect quick-connect vapor line (8) at main 
canister. 

6. Remove primary canister mounting bracket nut (9). 

7. Pull canister from mounting bracket while guiding 
two canister locating pins from mounting bracket. 

8. To remove the secondary canister (7), remove 
mounting nut (6). Pull canister from mounting 

TYPE-4 

bracket while guiding two canister locating pins from mounting bracket. 

INSTALLATION 

Type-1 Canisters 

81955OdO 

CAUTION: After installing any EVAP canister or ESIM switch, the electrical connector on the switch MUST 
be in the 3 O'clock position (as viewed from front). This step must be done for proper ESIM switch oper .. 
ation. 

A single, vertically mounted EVAP canister (1) is used 
with Type 1. The ESIM (Emission System Integrity 
Monitor) switch (3) is mounted to the canister. 

1. Two locating pins are located at rear of canister. 
Push these two pins into canister mounting 
bracket. 

2. Install canister mounting bracket bolt. This is 
located below and near the ESIM switch. 

3. Connect quick-connect vapor line (5) to canister. 

4. Connect vapor line (6) to ESIM switch. 

5. Connect electrical wiring connector to ESIM switch 
(3). 

6. If equipped, install necessary skid plates. 

7. All vapor/vacuum lines and hoses must be 
firmly connected. Also check the vapor/vacuum 
lines at the EVAP canister purge solenoid for 
damage or leaks. If a leak is present, a- Diag
nostic Trouble Code (DTC) may be set. 

8. Lower vehicle. 

TYPE-1 

B19550c1 



25 - 20 EVAPORATIVE EMISSIONS-EXCEPT DIESEL ------------ DR 

Type-2 Canisters 

CAUTION: After installing any EVAP canister or ESIM switch, the electrical connector on the switch MUST 
be in the 3 O'clock position (as viewed from front). This step must be done for proper ESIM switch oper
ation. 

A single, vertically mounted EVAP canister (1) is used 
with Type 2. The ESIM (Emission System Integrity 
Monitor) switch (2) is mounted to the canister. 

1. Two locating pins are located at rear of canister. 
Push these two pins into canister mounting 
bracket. 

2. Install canister mounting bracket bolt (6). 

3. Connect quick-connect vapor line (5) to canister. 

4. Connect vapor line (7) to ESIM switch. 

5. Connect electrical wiring connector to ESIM switch 
(3). 

6. If equipped, install necessary skid plates. 

7. All vapor/vacuum lines and hoses must be 
firmly connected. Also check the vapor/vacuum 
lines at the EVAP canister purge solenoid for 
damage or leaks. If a leak is present, a Diag
nostic Trouble Code (DTe) may be set. 

8. Lower vehicle. 

Type-3 Canisters 

TYPE-2 

819550e5 

CAUTION: After installing any EVAP canister or ESIM switch, the electrical connector on the switch MUST 
be in the 3 O'clock position (as viewed from front). This step must be dor:te for proper ESIM switch oper
ation. 

Dual, vertically mounted EVAP canisters (1) and (4) 
are used with Type 3. The ESIM (Emission System 
Integrity Monitor) switch (2) is mounted to the main 
canister (1). Canister (4) is considered a secondary 
canister. 
1. Push secondary canister (4) into mounting bracket 

while guiding two canister locating pins (6) into 
mounting bracket. Install mounting bolt. 

2. Push main, primary canister (1) into mounting 
bracket while guiding two canister locating pins into 
mounting bracket. 

3. Install main canister mounting bracket bolt (8). 

4. Connect quick-connect vapor line (7) to main can
ister. 

5. Connect vapor line (9) to ESIM switch. 

6. Connect electrical wiring connector to ESIM switch 
{3}. 

7. If equipped, install necessary skid plates. TYPE-3 
8. All vapor/vacuum lines and hoses must be 819550c9 

firmly connected. Also check the vapor/vacuum 
lines at the EVAP canister purge solenoid for damage or leaks. If a leak is present, a Diagnostic Trouble 
Code (DTe) may be set. 
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9. Lower vehicle. 

Type-4 Canisters 

CAUTION: After installing any EVAP canister or ESIM switch, the electrical connector on the switch MUST 
be in the 3 ·O'clock position (as viewed from front). This step must be done for proper ESIM switch oper
ation. 

Dual, horizontally mounted EVAP canisters (1) and (7) 
are used with Type 4. The ESIM (Emission System 
Integrity Monitor) switch (3) is mounted to the matn, 
primary canister (1). Canister (7) is considered a sec
ondary canister. 

1. Position two secondary canister locating pins into 
mounting bracket. Install mounting nut (6). 

2. Position two primary canister locating pins into 
mounting bracket. 

3. Install primary canis"ter mounting bracket nut (9). 

4. Connect qUick-connect vapor line (8) to main can
ister. 

5. Connect vapor line (5) to ESIM switch. 

6. Connect electrical wiring connector to ESIM switch 
(4). . 

7. If equipped, install necessary skid plates. 

8. All vaporlvacuum lines and hoses must be 
firmly connected. Also check the vapor/vacuum 
lines at the EVAP canister purge solenoid for 
damage or leaks. If a leak is present, a Diag
nostic Trouble Code (DTC) may be set. 

9. Lower vehicle. 

TYPE-4 

819550dO 
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SWITCH-EVAP SYSTEM MONITOR 

OPERATION 
The ESIM (Evaporative System Integrity Monitor) is 
very similar to the NVLD. However. the design of' the 
ESIM has been simplified and unlike the NVLD the 
ESIM does not require a solenoid. The ESIM mounts 
directly to the canister. eliminating the need for a 
mounting bracket. It is critical that the ESIM is 
mounted vertically. On vehicles where the canister is 
mounted on an anglel the ESIM requires an adaptor 
to maintain a vertical position. When the ESIM is 
installed vertically. the electrical connector is in the 3 
o'clock position. 

1 - I ntake Manifold 
2 • Throttle Body 
3 . Purge Solenoid 
4 - Filter 
5· ESIM 
6 • Vapor Canister 
7 - Control Valve 
8 - Fuel Tank 
9 - Gas Cap 

818Sc7aO 

SYSTEM 
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The ESIM assembly consists of a housing. a small 
weight and a large weight that serve as check valves, 
a diaphragm, a switch and a cover. There is one large 
weight and one small weight check valve in the ESIM 
assembly. A seal is attached at the end of each 
weighted check valve. The large weight check valve 
seals for pressure. The small weight check valve seals 
for vacuum. The weighted check valves are contained 
within the ESIM housing. 

The ESIM (Evaporative System Integrity Monitor), 
while physically different than the NVLD system, per
forms the same basic function as the NVLD does -
controlling evaporative emissions. The ESIM has been 
simplified because the solenoid used on the NVLD is 
not used on the ESIM. 

The ESIM consists of housing, two check valves 
(sometimes referred to as weights), a diaphragm, a 
switch and a cover. The larger check valve seals for 
pressure and the smaller one seals for vacuum. 

During refueling, pressure is built up in the evapora
tive system. When pressure reaches approximately .5 
inches of water, the large check valve unseats and 
pressure vents to the fresh air filter. 

Conversely. when the system cools, and the resulting 
vacuum lifts the small check valve from its seat and 
allows fresh air to enter the system and relieves the 
vacuum condition. When a calibrated amount of vac
uum is achieved in the evaporative system, the dia
phragm is pulled inward, pushing on the spring and 
closing the contacts. 

The ESIM conducts test on the evaporative system as 
follows: An engine off, non-intrusive test for small 
leaks and an engine running, intrusive test for medi
um/large leaks. 

1 - ESIM Housing 
2 - Diaphragm 
3 - Switch 
4· Cover 
5 - Small Check Valve 
6 - Large Check Valve 

® 

EXPLODED VIEW 

CUT AWAY OF MODULE 

1 - Large Check Valve 
2· Fresh Air Inlet 
3· Diagram 
4 • Small Check Valve 
5 - Vapor Canister 

25 - 23 

818Sc440 

8185c43S 

The ESIM weights seal the evap. system during engine off conditions. If the evap. system is seated, it will be pulled 
into a vacuum, either due to the cool down from operating temperature or diurnal ambient temperature cycling. 
When the vacuum in the system exceeds about 1" H20, the vacuum switch closes. The switch closure sends a 
signal to the PCM. In order to pass the non-intrusive small leak test, the ESIM switch must close within a calculated 
amount of time and within a specified amount of key-off events. 
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If the ESIM switch does not close as specified, the test is considered inconclusive and the intrusive engine running 
test will be run during the next key-on cycle. This intrusive test will run on the next cold engine running condition. 

Conditions for running the intrusive test are: 

• After the vehicle is started, the engine coolant temperature must be within 50°F (10°C) of ambient to indicate 
a cold start. 

• The fuel level must be between 120/0 and 88%. 
• The engine must be in closed loop. 

• Manifold vacuum must be greater than a minimum specified value. 
• Ambient temperature must be between 39°F and 98°F (4°C and 37QC) and the elevation level must be below 

8500 feet (2591 meters). 

The test is accomplished by the PCM activating the purge solenoid to create a vacuum in the evaporative system. 
The PCM then measures the amount of time it takes for the vacuum to dissipate. This is known as the vacuum 
decay method. If the switch opens quickly a large leak is recorded. If the switch opens after a predetermined 
amount of time, then the small leak matures. If the switch does not close, then a general evaporative failure is 
recorded. The purge monitor tests the integrity of the hose attached between the purge valve and throttle body/ 
intake. The purge monitor is a two stage test and it runs only after the evaporative system passes the small leak 
test. 

Even when all of the thresholds are met, a small leak won't be recorded until after the medium/large leak monitor 
has been run. This is accomplished by the PCM activating the purge solenoid to create a vacuum in the evaporative 
system. The PCM then measures the amount of time it takes for the vacuum to dissipate. This is known as the 
vacuum decay method. If the switch opens quickly a large leak is recorded. If the switch opens after a predeter
mined amount of time, then the small leak matures. If the medium/large leak test runs and the ESIM switch doesn't 
close, a general evaporative test is run. The purge solenoid is activated for approximately 10 seconds, increasing 
the amount of vacuum in the system. If the ESIM switch closes after the extended purge activation, a large leak 
fault is generated. If the switch doesn't close, a general evaporative system fault is generated. 

The purge monitor tests the integrity of the hose attached between the purge valve and throttle body/intake. The 
purge monitor is a two stage test and it runs only after the evaporative system passes the small leak test. 

Stage one of the purge monitor is non-intrusive. The PCM monitors the purge vapor ratio. If the ratio is above a 
calibrated specification, the monitor passes. Stage two is an intrusive test and it runs only if stage one fails. During 
the stage two test, the PCM commands the purge solenoid to flow at a specified rate to force the purge vapor ratio 
to update. The vapor ratio is compared to a calibrated specification and if it is less than specified, a one-trip failure 
is recorded. 

The ESIM switch stuck closed monitor checks to see if the switch is stuck closed. This is a power down test that 
runs at key-off; when the PCM sees 0 rpm's, the purge solenoid is energized for a maximum of 30 seconds, venting 
any vacuum trapped in the evaporative system. If the switch opens or was open before the test began. the monitor 
passes. If the switch doesn't open, the monitor fails. This is a two-trip MIL. The star scan tool can be used to force 
the ESIM switch stick closed monitor to run. 

The PCM also uses the ESIM to detect a loose or missing gas cap. The PCM controller looks for a change in the 
fuel level (25% minimum) and then gas cap is loose or missing. If a medium/large leak is detected, a loose gas cap 
light illuminates and a pending one-trip fault code is set. On the PCM. this is a three-trip fault before the code 
matures 

REMOVAL 
The ESIM (EVAP System Integrity Monitor) switch is attached to the EVAP canister and is usually not serviceable. 
Replace the switch by replacing the EVAP canister. Refer to EVAP canister removal/installation. 

If servicing separately. refer to the following: 
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The ESIM switch (2) is located on the EVAP canister 
(1) The picture displays a typical EVAP Canister 
and a typical ESIM switch. 

1. Remove both plastic lines from switch by folding 
line tabs (2). 

618ta833 
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2. Disconnect electrical connector at switch. 

3. Clean any dirt from ESIM switch and its lines. 

4. A lock tab (see arrow) is used on the back of the 
switch. Push lock tab towards switch while rotating 
switch counterclockwise 1/4 turn for removal. 

5. The fresh air lines and hoses from the ESIM must 
have a clear opening to the atmosphere. Check the 
fresh air lines, including the fresh air filter, for 
obstructions or restrictions at the ESIM. Also check 
the routing to the exit to atmosphere. If a restriction 
is present, the system will not allow free flow pas
sage of clean air, and an early shut off of the fuel 
fill nozzle may occur during fuel fill. 

INSTALLATION 

817ea:3bO, 

The following pictures display a TYPICAL EVAP Canister and a typical ESIM switch. After installing any 
ESIM switch, the electrical connector on the switch must be in the 3 O'clock position. This step must be 
done for proper ESIM switch operation. 

1. The fresh air lines and hoses from the ESIM must have a clear opening to the atmosphere. Check the fresh air 
lines, including the fresh air filter, for obstructions or restrictions at the ESIM. Also check the routing to the exit 
to atmosphere. If a restriction is present, the system will not allow free flow passage of clean air, and an early 
shut off of the fuel fill nozzle may occur during fuel fill. 
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2. Be sure O-ring (2) and EVAP canister opening are 
clean. 

CAUTION: The electrical connector (3) on the ESIM 
switch must be In 3 O'clock position after installa
tion. This step must be done for proper switch 
operation. 

3. Position ESIM switch (2) into EVAP canister (1) 
and rotate until electrical connector is in 3 O'clock 
position (3). 

4. Connect electrical connector. 

5. Connect plastic lines to ESIM switch. 

8181a833 
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EXHAUST GAS RECIRCULATION - GAS 

SPECIFICATIONS 

TORQUE 

DESCRIPTION 

EGR Valve-to-Cyl. Head 
3.7U4.7L 

ERG Tube-to-EGR Valve 
Bolts 

EGR Valve-to-Cyl. Head 
S.7L 

N·m 

28 

13 

28 

Ft.lbs. Inch Ibs. 

21 248 

9.6 115 

21 248 
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VALVE-EG R-3. 7L 

REMOVAL - 3.7L 
The electronic EGR valve and solenoid assembly (1) 
is attached to the rear of the left cylinder head. 

1. Use a diagnostic scan tool to record any DTC's 
(Diagnostic Trouble Codes). 

2. Disconnect and isolate the negative battery cable. 

An exhaust gas routing tube (1) connects the EGR 
valve (4) to the intake manifold. 

3. Remove two tube mounting bolts (2). 

4. Remove tube (1) from solenoid (4). Slip opposite 
end of tube (6) from intake manifold. 

S. Remove gasket (3) located between EGR valve 
solenoid and tube flange. 

----------------------------

81903c76 

c 

, 
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6. Disconnect electrical connector (3) at solenoid (1). 

7. Remove two EGR valve solenoid mounting bolts 
(2). 

8. Remove solenoid (1) from engine. 

9. Remove and discard gasket (1) located under EGR 
solenoid. 

81903c76 
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INSTALLATION - 3.7L 
1. Clean gasket area (1) at rear of left cylinder head 

where it joins base of EGR valve. 

2. Clean EGR tube where it joins EGR valve. 

3. Position new gasket between EGA valve and cylin
der head. 

4. Position EGR valve to cylinder head. Install and 
tighten two bolts (2). Torque to 9 ... N·m (80 in. Ibs.). 

81903c76 
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5. Position new gasket (3) between EGR tube flange 
and EGR valve assembly. 

6. Position EGR tube (1) to side 01 EGR valve. Posi
tion end of tube (6) into intake manifold. Install two 
bolts (2). Torque to 11 N·m (8.5 ft. Ibs.). 

7. Connect electrical connector (3) to top of EGR 
valve solenoid (1). 

8. Connect negative battery cable. 

9. Using a diagnostic scan tool, erase any previously 
recorded DTC's (Diagnostic Trouble Codes). 

81903c76 
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VALVE-EGR-4.7L 

REMOVAL - 4.7L 
The electronic EGR valve and solenoid assembly (4) 
is attached to the rear of the left cylinder head. An 
exhaust gas routing tube (3) connects the EGR valve 
to the intake manifold. 

1. Use a diagnostic scan tool to record any DTC's 
(Diagnostic Trouble Codes). 

2. Disconnect and isolate the negative battery cable. 

3. Remove electrical connector (5) at top of EGR 
valve solenoid. 

4. Remove tube mounting bolt (1) at intake manifold. 
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5. Remove two bolts (4) connecting EGR tube (1) to 
valve assembly. 

6. Remove gasket located between EGR tube flange 
and EG R valve assembly. 

7. Remove two EGR valve mounting bolts (5). 

8. Separate valve assembly (3) from engine. 

9. Remove and discard metal gasket located between 
cylinder head and valve assembly. 

INSTALLATION - 4.7L 
1. Clean area at rear of left cylinder head where it 

joins base of EGR valve. 

2. Clean EGR tube where it joins EGR valve. 

3. Position new gasket between EGR valve and cylin
der head. 

4. Position EGR valve to cylinder head. Instan and 
tighten two bolts (5). Torque to 9 N·m (80 in. Ibs.). 

5. Position new gasket between EGR tube flange and 
EGR valve assembly. 

6. Position EGR tube (1) to side of EGR valve and 
into intake manifold. Install two bolts (4) finger tight 
(temporarily) . 

814ald92 

814a1d92 
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7. Install EGA tube flange bolt (1) at intake manifold. 
Torque to 11 N·m (8.5 ft. Ibs.). 

8. Connect electrical connector (5) to top of EGR 
valve solenoid (4). 

9. Do a final tightening of two EGR tube bolts (4). 
Torque to 11 N·m (8.5 ft. Ibs.). 

10. Connect negative battery cable. 
11. Using a diagnostic scan tool, erase any previously 

recorded DTC's (Diagnostic Trouble Codes). . 

814a1d92 
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VALVE- EGR-S.7L 

REMOVAL - S.7L 
The electronic EGR valve and solenoid assembly (3) 
is attached to the front of the right cylinder head (1). 
An exhaust gas routing tube connects the EGR valve 
to the intake manifold. 
1. Use a diagnostic scan tool to record any DTC's 

(Diagnostic Trouble Codes). 
2. Disconnect and isolate the negative battery cable. 

3. Disconnect electrical connector (1) from EGR sole
noid (2). 

4. Remove two bolts (3) connecting EGR tube (4) to 
valve assembly. 

5. Remove gasket located between EGR tube flange 
and EGR valve assembly. 
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6. Remove two mounting bolts (2). 

7. Separate valve assembly (3) from cylinder head 
(1 ). 

8. Remove and discard metal gasket located between 
cylinder head and valve assembly. 

INSTALLATION - 5.7L 
1. Position a new metal gasket between cylinder head 

(1) and valve assembly (3). 

2. Install two mounting bolts (2) and tighten to 20 ft. 
Ibs. (27 N·m). 
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3. Clean EGR tube where it joins EGR valve. 

4. Position new gasket between EGR tube flange and 
EGR valve assembly. 

5. Install two bolts (3) connecting EGR tube (4) 'to 
valve assembly (2). lighten bolts to 20 ft. Ibs. (27 
N·m). 

6. Connect electrical connector (1) to EGR solenoid 
(2). 

7. Connect negative battery cable. 

8. Using a diagnostic scan toolt erase any previously 
recorded DTC·s (Diagnostic Trouble Codes). 
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EGR SYSTEM 

OPERATION-CAB/CHASSIS MODELS 
The EGR (Exhaust Gas Recirculation) system is 
designed to reduce NOx in the exhaust system by 
reducing combustion temperatures. This is done by 
introducing inert gas (exhaust) into the combustion 
process. The intake air charge is diluted by a precisely 
metered amount of exhaust gas for the operating 
mode. For example at idle and part throttle, more 
EGR is introduced than at high-speed cruise condi
tions. A cooler (2) reduces the temperature of the 
exhaust gas before it is combined with the intake air, 
which increases the ability of the existing volume of 
inert gas to reduce NOx. The EGR cooler is cooled by 
the engine coolant. 

The EGR system contains the following components: 

• EGR Cooler (2) 
• EGR Valve Assembly (5) 
• EGR Valve Crossover Tube (4) 
• EGR Temperature Sensor (7) 
• EGR Valve Actuator (6) 
• EGR Air Flow Control Valve (8) 

EGR is active at low load and speed ranges. Control 
of EGR flow is based on engine load and engine 
speed. The ECM (Engine Control Module) gathers 
information from engine input sensors, and after eval
uating the input signals, uses a stored performance 
map to operate the EGR Valve Actuator (2) and EGR 
Airflow Throttle Control Valve (3). The calculation 
allows for a precise EGR flow rate. 

The EGR Valve Assembly (1) is located at the left 
front of the engine, in the upper corner of the intake 
manifold. The EGR valve has two poppet valves con
nected by a valve shaft. Cooled exhaust gases flow 
from the EGR cooler to the center of the valve. When 
the valves open, exhaust gasses flow into the intake 
air stream from both the top and the bottom of the 
passage. 

The EGR valve motor (actuator) (2) is a three-phase, 
brushless DC motor controlled by the ECM. The motor 
assembly also contains three Hall-effect sensors that 
detect EGR valve pOSition. 

B1a935d4 

B1a939bS 
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VALVE-EGR-6.7L 

REMOVAL 

REMOVAL-PICK UP MODELS 
1. Use a diagnostic scan tool to record any DTC's 

(Diagnostic Trouble Codes). 

2. Disconnect and isolate both negative battery cables 
at both batteries. 

3. Remove four bolts (2) and remove EGR crossover 
tube cover (1). 

4. Remove EGR valve heat shield (2). 

81b5a4fd 

Slb58373 
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5. Loosen (only) clamp (6). Remove clamp (1) at end of EGR Crossover Tube. 

6. Remove bolt (3) at center of EGR Crossover Tube. 

7. Disconnect electrical connector at end of valve 
assembly. 

8. Remove two EGA valve assembly mounting bolts 
and two nuts (1). 

9. Remove EGA valve assembly (2) from intake con
nector (3) by prying up. 
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10. Remove crossover tube doughnut gasket (1) and 
clean EGR valve. Also clean end of EGR tube of 
any old gasket material. 

11. Remove two gaskets on bottom EGR valve (4). 
Clean bottom of EGR valve and top of its intake 
connection point of any old gasket material. 

12. To prevent contaminants, cover the expos~d 
opening at intake connection. 

REMOVAL-CAB/CHASSIS MODELS 
1. Use a diagnostic scan tool to record any DTC's 

(Diagnostic Trouble Codes). 

2. Disconnect and isolate both negative battery cables 
at both batteries. 

3. Remove four bolts (2) and remove EGR crossover 
tube cover (1). 

81a971f1 

81b5a4fd 
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4. Remove EGR valve heat shield (2). 

5. Disconnect electrical connector (5) at EGR 
Actuator. 

81b5a373 
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6. Loosen (only) clamp (1). Remove clamp (3) at end 
of EGA Crossover Tube. 

7. Loosen (only) bolt at "P" clamp (5) at center of 
EGR Crossover Tube. 

8. Remove two EGR valve assembly mounting bolts 
and two nuts (1). 

9. Remove EGR valve assembly (2) from intake con
nector (3) by prying up. 
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10. Remove crossover tube doughnut gasket (1) and 
clean EGR valve. Also clean end of EGR tube of 
any old gasket material. 

11. Remove two gaskets on bottom EGR valve (4). 
Clean bottom of EGR valve and top of its intake 
connection point of any old gasket material. 

12. To prevent contaminants, cover the exposed 
opening at intake connection. 

CLEANING 
6.7L EGR VALVE CLEANING PROCEDURE 

1. Remove EGR valve assembly from engine. Refer 
to 6.7L EGR Valve removal. 

2. Remove four mounting screws (4) from EGR valve 
motor (3). 

81a971l1 

81bb5f43 
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3. Remove valve motor (6) and shim (5) from EGR 
valve housing (1). Motor (6) and shim (5) must be 
kept for reassembly. The original EGR valve 
motor and its shim must be reinstalled onto the 
original EGR valve housing. 

4. Use two fingers to press down on valve spring 
retainer (3) to unlock two valve keepers (2). If valve 
keepers will not release using finger pressure, 
locate a 5/8" deep socket to the spring retainer (3). 
Gently tap on the socket with a small hammer to 
release keepers, then use two fingers and press for 
keeper removal. 

I, 

81bb611a 
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5. Remove valve spring retainer (3) and valve spring 
(2). 

6. Lightly press on valve stem (1) about 3/8" to force 
valve faces from valve seats. 

7. Using a small nylon scrubbing brush, lightly brush 
away loose soot from EGR valve housing. 

81bb611a 
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8. The EGR valve shaft stem (3) is comprised of two 
valve faces (1) on two valve seats. Using the same 
small nylon scrubbing brush, lightly brush away 
loose soot from stem (3), valve seat (2) and also 
from valve seat on EGR valve housing. 

9. Completely submerge valve housing using a mix
ture of hot tap water and MOPAR® EGA System 
Cleaner (ESC). Mix cleaning solution 1 part ESC 
and 4 parts water. Allow cleaning solution to soak 
for 1 hour. 

10. Remove assembly from cleaning solution. Com
pletely remove remaining soot from valve stems, 
both valve seats, and both valve faces using a 
small nylon scrubbing brush., Dispose of cleaning 
solution per local governmental regulations. 

11. Rinse EGR valve housing in hot tap water until all 
cleaning solution is, rinsed clean. Dry completely. 

81bb6e02 
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12. Assemble valve spring (2) and retainer (3) to 
housing. 

13. Position valve keepers (2). Press down on 
retainer (3) until groves on valve keepers lock into 
valve stem (1). 

81bb611a 



25 • 52 EXHAUST GAS RECIRCULATION· 6.7L DIESEL -----------DR 

14. Install original shim (5) and original motor (6) to 
housing. Motor is not indexed. Rotate motor until 
its electrical connector is pointed towards front of 
vehicle. Install four mounting screws (7). 

15. Install EGR valve assembly to engine. Refer to 
6.7L EGR Valve installation. 

INSTALLATION 

INSTALLATION-PICK UP MODELS 
1. Install new gasket (1) to end of EGR tube. 

81bb611a 

818971/1 
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2. Position EGR valve assembly (2) and two new gas
kets to intake connection (3). 

3. Install two EGR valve mounting bolts (1) and two 
nuts (1). Tighten four nuts/bolts finger tight only. 

4. Install and lightly tighten two clamps (1) and (6) at ends of EGR Crossover Tube. 

5. Install bolt (3) finger tight only. 

6. Tighten clamp (6) first to 10 N·m. (7 ft. Ibs.), then tighten clamp (1) to 10 N·m. (7 ft. Ibs.). 

7. Tighten tube bolt (3) to 10 N·m (7 ft. Ibs.). 

( 
81a96982 
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8. Tighten two EGR valve mounting bolts and two 
nuts (1) to 24 N·m (18 ft. Ibs.). Tighten these four 
nuts/bolts in an alternating, criss-cross fashion. 

9. Connect electrical connector to EGA Actuator. 

10. Install EGR crossover tube cover (1) and four 
bolts (2). 

81c5a4ld 
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11. Install EGR valve heat shield (2). Tighten bolts/ 
nuts to 10 N·m (7 ft. Ibs.). 

12. Connect both negative battery cables to both bat· 
teries. 

13. Using a diagnostic scan tool, erase any previously 
recorded DTC's (Diagnostic Trouble Codes). 

INSTALLATION-CAB/CHASSIS MODELS 
1. Install new gasket (1) to end of EGR tube. 

81bSa373 

81a911f1 
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2. Position EGR valve assembly (2) and two new gas
kets to intake connection (3). 

3. Install two EGR valve mounting bolts (1) and two 
nuts (1). Tighten four nuts/bolts finger tight only. 

4. Install and lightly tighten two clamps {1} and (3) at 
ends of EGR Crossover Tube. 

5. Install "P" clamp bolt (5) finger tight only. 

6. Tighten clamp (1) first to 10 N·m. (7 ft. Ibs.), then 
tighten clamp (3) to 10 N·m. (7 ft. Ibs.). 

7. Tighten "P" clamp bolt (5) to 10 N·m (7 ft. Ibs.). 
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8. lighten two EGR valve mounting bolts and two 
nuts (1) to 24 N·m (18 ft. Ibs.). Tighten these four 
nuts/bolts in an alternating. criss-cross fashion. 

9. Connect electrical connector (5) to EGR Actuator. 
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10. Install EG R crossover tube cover (1) and four 
bolts (2). 

11. Install EGR valve heat shield (2). Tighten bolts! 
nuts to 10 N·m (7 ft. Ibs.). 

12. Connect both negative battery cables to both bat
teries. 

13. Using a diagnostic scan tool, erase any previously 
recorded DTC's (Diagnostic Trouble Codes). 

81b5a4fd 

81b5a373 
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SENSOR-EGR TEMPERATllRE 

OPERATION 

OPERATION-CAB/CHASSIS MODELS 
The EGR Temperature Sensor (1) is located on the 
EGR crossover tube (6) near the EGR valve. 

The EGR temperature sensor is a negative tempera
ture coefficient thermistor used to measure the tem
perature of the EGR gas flow after it exits the EGR 
cooler. 

The ECM (Engine Control Module) supplies 5-volts to 
the EGR temperature signal circuit. To determine the 
temperature of the EGR gas flow, the ECM monitors 
the change in voltage caused by changes in the resis
tance of the sensor. The ECM uses the exhaust gas 
recirculation temperature value for the engine protec
tion system, and also for engine emissions control. 

OPERATION-PICK UP MODELS 
The EGR Temperature Sensor (1) is located on the 
intake manifold, below, and to the rear of the EGR 
valve (5). 
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A temperature probe (1) is located at the end of the 
sensor assembly (3). 

The EGR temperature sensor is a negative tempera
ture coefficient thermistor used to measure the tem
perature of the EGR gas flow after it exits the EGR 
cooler. 

The ECM (Engine Control Module) supplies 5-volts to 
the EGA temperature signal circuit. To determine the 
temperature of the EGR gas flow, the ECM monitors 
the change in voltage caused by changes in the resis
tance of the sensor. The ECM uses the exhaust gas 
recirculation temperature value for the engine protec
tion system, and also for engine emissions control. 

REMOVAL 

REMOVAL-CAB/CHASSIS MODELS 
The EGR Temperature Sensor (1) is located on the 
EGR crossover tube (6) near EGR valve. 

1. Disconnect electrical connector (2) at sensor. 

2. Remove sensor (1) from EGR tube (6). 

81b59903 
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REMOVAL-PICK UP MODELS 
The EGA Temperature Sensor (1) is located on the 
intake manifold, below, and to the rear of the EGA 
valve (5). 

1. If equipped, remove four cover bolts (2) and 
remove EGA crossover tube cover (1). 

81b5a4fd 
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2. If equipped, remove EGR valve cover (2). 

3. A pigtail wiring harness connects sensor to engine 
wiring harness. 

4. Unscrew nut (2) at intake manifold. 

5. Disconnect sensor pigtail harness electrical con
nector from engine wiring harness and remove 
sensor assembly. 

81b5a373 
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INSTALLATION 

INSTALLATION-CAB/CHASSIS MODELS 
The EGA Temperature Sensor (1) is located on the 
EGR crossover tube (6) near the EGR valve. 

1. Clean EGR crossover tube at sensor mounting 
point. 

2. Check condition of the sensors metal gasket and 
replace if necessary. 

3. Install sensor (1) to EGA tube (6). Tighten to 18 
N·m (13 ft. Ibs.). 

4. Connect electrical connector (2) to sensor. 

INSTALLATION-PICK UP MODELS 
The EGA Temperature Sensor (1) is located on the 
intake manifold, below, and to the rear of the EGA 
valve (5). 
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1. A pigtail wiring harness (3) connects the sensor to 
the engine wiring harness. 

2. Position sensor probe (1) into intake manifold. 

3. Screw and tighten nut (2) into intake manifold. 

4. Connect electrical connector (4) to engine wiring 
harness. 

5. Install EGR valve cover (2). 

81b59903 

81b5a373 
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6. Install EGR crossover tube cover (1) and four 
cover bolts (2). 

81b5a4fd 
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SENSOR-EXHAUST GAS PRESSURE 

REMOVAL 
1. Disconnect exhaust gas pressure sensor electrical 

connector (1). 

2. Using a 6 pOint deepweU socket, remove exhaust 
gas sensor (2). 

INSTALLATION 
1. Using a 6 point deepwell socket. install exhaust 

gas pressure sensor. 

2. Tighten sensor to 18 N·m (13 ft. Ibs.). 

3. Connect exhaust gas pressure sensor electricaJ 
connector (3). 

\ 

1\ 
I \ 

81b1b9a6 
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TlIBE-EGR CROSSOVER 

REMOVAL 

REMOVAL-CAB/CHASSIS MODELS 
1. Disconnect and isolate both negative battery cables 

at batteries. 
2. Remove four bolts (2) and EGR crossover tube 

cover (1). 

3. Remove heat shield (2) over EGR valve (1). 

81b5a4fd 

81b5a373 
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4. Disconnect electrical connector (4) at EGR Temper
ature Sensor. 

5. Loosen and remove two clamps (1) and (3) at ends 
of EGR Crossover Tube. 

6. Remove "p" clamp mounting bolt (5) at center of 
EGR Crossover Tube. 

7. Remove EGR Crossover Tube (2). 

8. Remove and discard gaskets (doughnuts) at each 
end of tube. 

REMOVAL-PICK UP MODELS 
1. Disconnect and isolate both negative battery cables 

at batteries. 
2. Remove four bolts (2) and EGR crossover tube 

cover (1). 

81b5a4fd 
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3. Remove heat shield (2) over EGR valve (1). 

81b5a373 

4. Loosen and remove two clamps (1) and (6) at ends of EGR Crossover Tube. 

5. Remove clamp mounting bolt (3) at center of EGA Crossover Tube. 
6. Remove EGR Crossover Tube (4). 

7. Remove and discard gaskets (doughnuts) at each end of tube (2) and (S). 
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INSTALLATION 

INSTALLATION-CAB/CHASSIS MODELS 
1. Clean each end of EGR crossover tube, and its 

connection pOints of any old gasket material 

2. Install new gaskets (doughnuts) to each end of 
tube. 

3. Position EGR crossover tube (2) to engine. 

4. Position "P" clamp (5) at center of EGR crossover 
tube. Install "P" clamp bolt loosely (finger tight). 

5. First, tighten EGR tube clamp (1) to 10 N·m (7 ft. 
Ibs.), then tighten clamp (3) to 10 N·m (7 ft. Ibs.). 

6. Tighten "P" clamp bolt (5) to 1 0 N·m (7 ft. Ibs.). 

7. Connect electrical connector (4) to EGR tempera
ture sensor. 

8. Install heat shield (2) over EGR valve (1). 
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9. Instan cover (1) and four cover bolts (2). 

10. Connect both negative battery cables to both 
batteries .. 

INSTALLATION-PICK UP MODELS 

1. Clean each end of EGA crossover tube and its connection points of any old gasket material 
2. Install new gaskets (doughnuts) (2) and (5) to each end of tube. 

3. Position EGR crossover tube (4) to engine. 

4. Position bolt (3) at center of EGA crossover tube. Install bolt loosely (finger tight). 

5. First, tighten EGA tube clamp (1) to 10 N·m (7 ft. Ibs.), then tighten clamp (6) to 10 N·m (7 ft. Ibs.). 

6. lighten clamp bolt (3) to 10 N·m (7 ft. Ibs.). 

81b5a4fd 
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7. Install heat shield (2) over EGR valve (1). 

8. Install cover (1) and four cover bolts (2). 

9. Connect both negative battery cables to both 
batteries. 

81b5a4fd 
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VALVE-EGR COOLER BYPASS 

REMOVAL-PICK UP MODELS 
The EGR Cooler Bypass Valve Assembly (1) is 
mounted between the EGR crossover tube and the 
EGR cooler. Two mechanical cables (3) join the units 
together. An electrical drive servo (4) moves the 
cables (3) to operate a butterfly plate (2) within a cast 
manifold. 

Parts 1, 2, 3 and 4 are serviced as one entire 
assembly. Do not attempt to disassemble unit. 
1. Disconnect and isolate both negative battery cables 

at both batteries. 

2. Remove four bolts (2) and remove EGR tube cover 
(1 ). 

81b6f4cf 

81b5a4fd 
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3. Loosen and remove two clamps (1) and (6) at ends of EGR Crossover Tube. 

4. Remove clamp mounting bolt (3) at center of EGR Crossover Tube. 
5. Remove EGR Crossover Tube (4). 

6. Remove and discard gaskets (doughnuts) at each end of tube (2) and (5). 
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7. Remove nuts (7) and remove upper heat shield (6). 

8. Remove bolts (10), nut (8) and remove lower heat shield (9). 

9. Remove bolts (5) and (14). 

10. Separate casting (4) from casting (15) and discard gasket (3). 

11. Disconnect electrical connector (1). 

12. Remove bracket bolts (2) at outside of mounting 
bracket. 

13. Remove bracket bolts at inside of mounting 
bracket. 

14. Remove EGR cooler bypass valve assembly from 
engine. 

/ 
81b6e740 

81b6f98D 
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INSTALLATION-PICK UP MODELS 

1. Clean gasket mating surfaces on castings (4) and (15). 

2. Position EGR cooler bypass valve assembly to engine. 

3. Position new gasket (3) between castings (4) and (15). 

4. Install bolts (5) and (14). Do not tighten these bolts at this time. 

5. Install bracket bolts (2) at outside of mounting 
bracket. Do not tighten these bolts at this time. 

6. Install bracket bolts at inside of mounting bracket. 
Do not tighten these bolts at this time. 

/ 
Blb6e740 

81b6198O 
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7. Tighten bolts (5) and (14) to 24 N·m (18 ft. Ibs.) torque. 

8. lighten bracket bolts (2) at outside of mounting 
bracket to 24 N·m (18 'ft. lbs.) torque. 

9. Tighten bracket bolts at inside of mounting bracket 
to 24 N·m (18 ft. Ibs.) torque. 

10. Connect e'ectrical connector (1). 

/ 
81b6e740 

81b6f980 
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11. Clean each end of EGR crossover tube and its connection points of any old gasket material 

12. Install new gaskets (doughnuts) (2) and (5) to each end of tube. 

13. Position EGR crossover tube (4) to engine. 

14. Position bort (3) at center of EGR crossover tube. Install bolt loosely (finger tight). 

15. First, tighten EGR tube clamp (1) to 10 N·m (7 ft. Ibs.). then tighten clamp (6) to 10 N·m (7 ft. Ibs.). 

16. Tighten clamp bott (3) to 10 N·m (7 ft. Ibs.). 
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/ 

17. Install upper heat shield (6) and nuts (7). Tighten nuts to 24 N·m (18 ft. Ibs.) torque. 

18. Install lower heat shield (9), bolts (10). and nut (8). Tighten nuVbolts to 24 N·m (18 ft. Ibs.) torque. 

19. Install EGR tube cover (1) and four bolts (2). 

20. Connect and both negative battery cables to both 
batteries. 

B1b6e740 

81b5a4fd 
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VALVE-EGR AIR FLOW CONTROL 

REMOVAL 
The EGR Air Flow Control Valve (5) is bolted to the 
end of the air intake connection (2). 

1. Remove clamp for charge air cooler duct at pOint 
(5). Disconnect air cooler duct at this point. 

2. Disconnect electrical connector at point (2). This 
point is located at bottom/inside of air control valve 
(1 ). 
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3. Remove four mounting bolts (4) and (6) and 
remove air flow control valve (5). 

4. Remove gasket (3) and discard: 

INSTALLATION 
The EGR Air Flow Control Valve (5) is bolted to the 
end of the air intake connection (2). 

1. Obtain new gasket (3). Before positioning new gas
ket (3), be sure to clean mating surfaces at top of 
air flow control valve and bottom of air intake con
nection (2). 

2. Install four mounting bolts (4) and (6). Tighten four 
bolts to 18 N·m (13 ft. Ibs.) (160 in. Ibs.) torque. 



25 - 82 EXHAUST GAS RECIRCULATION - 6.7L DIESEL ----------- DR 

3. Connect electrical connector at pOint (2). 

4. Connect air cooler duct to bottom of air flow control 
valve. Install and tighten duct clamp 
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ON-BOARD DIAGNOSTICS 

DESCRIPTION 

OBD II MONITOR INFORMATION 

Comprehensive Components " Major Monitors Non Fuel Major Monitors, Fuel- Control & 

Monitor Control & Non Misfire misfire 

{Includes All Engine Hardware (Monitors Entire Emission (Monitors Entire System) 

Sensor, Switches, Solenoids, System} 
etc.) 

Most are one trip Faults Most are Two Trips Faults Two Trip Faults 

Usually Turns on The MIL and Turns On The MIL and Sets Turns On the MIL and Sets DTC 
Sets DTC After One Failure DTC after Two Consecutive After Two Consecutive Failure 

Failure 

Priority 3 Priority 1 or 3 Priority 2 or 4 

All Checked For Continuity Done Stop Test = Yes Fuel Control Monitor 

Open Oxygen Sensor Heater Monitors Fuel Control 

Short To Ground Oxygen Sensor Response System For: 

Short To Voltage Catalytic Converter Fuel System Lean 

Inputs Checked For Rationality Efficiency Except EWMA Fuel System Rich 

Outputs Checked For Up to 6 test per trip and a one Requires 3 Consecutive Fuel 
Functionanty tr"IP fault (SBEC) and two trip System Good Trips to Extinguish 

fault on (JTEC) the MIL 

EGR System Misfire Monitor 

Evaporative Emission System Monitors for Engine Misfire At: 
(purge and leak) 

Non-LOP 4 X 1000 RPM Counter (4000 
Revs) (Type B) 

LDP **200 X 3 (600) RPM counter 
(Type A) 

Requires 3 Consecutive Global Requires 3 Consecutive Global Requires 3 Consecutive Global 
Good Trips to Extinguish the Good Trips to Extinguish the Good Trips to Extinguish the MIL 

MIL* MIL* 

*40 Warm Up Cycles are ** Type A misfire is a one trip 
required to erase DTCs after the failure on pre-1999, 2 trip failure 

MIL has been extinguished on 1999 and later. The MIL will 
illuminate at the first or second 

failure, based on MY. 

GLOSSARY OF TERMS 

APPS Accelerator Pedal Position Sensor 

AAT Ambient Air Temperature 

ABS Anti-Lock Brake System 

ASD Auto Shut Down 

BARD Barometric 

CGW Central Gateway 

CKP Crankshaft Position Sensor 



DR~~~~~~~~~~~~~~~~~ON~OARD DIAGNOSTICS 25-85 

APPS Accelerator Pedal Position Sensor 
CMP Camshaft Position Sensor 
CMTC Compass/Mini-Trip Computer 
DCHA Diesel Cabin Heater Assist 
DLC Data Link Connector 
DTC Diagnostic Trouble Code 
EATX Electronic Automatic Transaxle 
ECT Engine Coolant Temperature 
ECM Engine Control Module 
EGR Exhaust Gas Recirculation 

--"-

ETC Electronic Throttle Control 

GEN Generator 

GPEC Global Powertrain Engine Controller 

FCM Front Control Module 

FDCM Final Drive Control Module 
IAT Intake/Inlet Air Temperature 

lAC Idle Air Control 

100 Ignition Off-Draw -

IPM Integrated Power Module 

JTEC Jeep Truck Engine Controller 

KS Knock Sensor 

LOP Leak Detection Pump 

MAP Manifold Air Pressure 

MDS Multi Displacement System 

MIC Mechanical Instrument Cluster 

MIL Malfunction Indicator Lamp 

MTV Manifold Tuning Valve 

NGC Next Generation Controller 

NVLD Natural Vacuum Leak Detection 

02S Oxygen Sensor 

aBO On Board Diagnostic 

PDC Power Distribution Center 

PCI Programmable Communication Interface 

PCM Powertrain Control Module 

PCV Positive Crankcase Ventilation 

PEP Peripheral Expansion Port 

SBEC Single Board Engine Controller 

SCM Steering Control Module 

SIC Speed Control 

SKIM Sentry Key Immobilizer Module 

SKIS Sentry Key Immobilizer System 

SKREEM Sentry Key Remote Entry Module 

SKREES Sentry Key Remote Entry System 

SOL Solenoid 
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NGC Next Generation Controller 

SRV Short Runner Valve 

TCM Transmission Control Module 

TCC Torque Converter Clutch 

TIP Throttle Inlet Pressure 

TIPM Totally Integrated Power Module 

TP Throttle Position 

TPMS Tire Pressure Monitor System 

TAS Transmission Range Sensor 

VSS Vehicle Speed Sensor/Signal 

WCM ~ Control Module 

OPERATION 

OBO II MONITOR RUN PROCESS 
The following procedure has been established to assist technicians in the field with enabling and running OBO If 
Monitors. The order listed in the following procedure is intended to allow the technician to effectively complete each 
monitor and to set the CARB Readiness Status in the least time possible. 

NOTE: 
Once the monitor run process has begun, do not turn off the ignition. By turning the ignition key off, mon
itor enabling conditions will be lost. EVAP Monitor runs after key off. By performing a Battery Disconnect, 
or Selecting Erase OTCs, the CARB Readiness and all additional OBO II information will be cleared. 

Monitor Preliminary Checks: 
1. Plug a scan tool into the vehicle's Data Link Connector (OLC). 

2. Turn the ignition, KEY ON - ENGINE OFF. Watch for MIL lamp illumination during the bulb check. MIL lamp must 
have illuminated, if not, repair MIL lamp. 

3. USing a scan tool check for Powertrain related OTCs. 

• Verify that No Emissions Related OTCs are Present. If an Emissions OTC is Present, the aBO II Monitors may 
not run and the CARB Readiness will not update. 

• The Emissions related OTC, will need to be repaired, then cleared. By clearing OTCs, the aBO Monitors will 
need to be run and completed to set the CARB Readiness Status. 

Using the scan tool check the CARB Readiness Status. 

Do all the CARB Readiness Status Locations read YES? 

• YES - all monitors have been completed and this vehicle is ready to be 11M or Emission Tested. 
• NO - then the forrowing procedure needs to be followed to run/complete all available monitors. 

NOTE: 
Only the monitors, which are not YES in the CARB Readiness Status, need to be completed. Specific cri
teria need to be met for each monitor. The most efficient order to run the monitors has been outlined below, 
including suggestions to aid the process. 

Evaporative EmiSSion System Leak Detection with Purge Monitor 
This monitor requires a cool down cycle, usually an overnight soak for at least 8 hours without the engine running. 
The ambient temperature must decrease overnight - parking the vehicle outside is advised. To run this test the fuel 
level must be between 15-85% full. Criteria for EVAP monitor: 

• Engine off time greater than one hour. 
• Fuel Level between 15% and 850/0. 
• Start Up ECT and 'AT within 10°C (18°F). 
• Vehicle started and run until Purge Monitor reports a result. 
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NOTE: If the vehicle does not report a result and the conditions where correct. It may take up to two weeks 
to fail the small leak monitor. DO NOT use this test to attempt to determine a fault. Use the appropriate 
service information procedure for finding a small leak. If there are no faults and the conditions are correct 
this test will run and report a pass. Note the Small leak test can find leaks less than 10 thousands of an 
inch. If a small leak is present it takes approximately one week of normal driving to report a failure. 

Catalyst 102 Monitor 
The Catalyst and 02 Monitor information are acquired and processed at the same time. Most vehicles will need to 
be driven at highway speed (less than 50 mph) (73km/h) for a few minutes. Some vehicles run the monitor at idle 
in drive. If the vehicle is equipped with a manual transmission, using 4th gear may assist in meeting the monitor 
running criteria. 

• Engine APM between 1200 to 3000. 
• Engine temperature greater than 70°C (158°F) 
• Engine run time greater than 92 seconds 
• MAP between 10 • 20 kPa (7.5 - 15 Hg) 
• Vehicle speed between 20 - 70 mph (29-103 km/h) 

EGR Monitor 
After the vehicle has reached the below conditions and during a throttle decel the EGA monitor will run. 

• Engine RPM between 1375 - 2500 
• Engine temperature greater than 70°C (158°F) 
• Engine run time greater than 125 seconds 
• Vehicle speed between 25 • 70 mph (37-103 km/h) 

02 Sensor Heater Monitor 
This monitor is now continuously running once the heaters are energized. Pass information will be processed at 
power down. 

Mis-Fire Monitor 
The Misfire Monitor is a continuous two-trip monitor. The monitor uses two different tests/counters: 

NOTE: The Adaptive Numerator must be learned before the PCM will run the Mis-Fire Monitor. The PCM 
updates the Adaptive Numerator at every key-ON, and is relearned after battery disconnect. The Misfire 
Monitor will not run until the Adaptive Numerator has updated since the last battery disconnect. If the Adap
tive Numerator is equal to the default value then the PCM knows that the Adaptive Numerator has not been 
learned and does not permit the Misfire Monitor to run. If the Adaptive Numerator exceeds a calibrated per
centage, the PCM sets a DTC for CKP NOT LEARNED and illuminates the MIL. 

• 200 Revolution Counter - Looks for misfire that can cause immediate catalyst damage. 
• 1000 Revolution Counter - Looks for misfire that can cause emissions to increase 1.5 times the Federal Test 

Procedure (FTP) standards. This test must also identify misfire percentages that might cause a "durability dem
onstration vehicle" to fail an Inspection and Maintenance Program tailpipe emissions test. 
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TASK MANAGER 

DESCRIPTION 
The PCM is responsible for efficiently coordinating the operation of aU the emissions-related components. The PCM 
is also responsible for determining if the diagnostic systems are operating properly. The software designed to carry 
out these responsibilities is call the "Task Manager". 

OPERATION 
The Task Manager determines when tests happen and when functions occur. Many of the diagnostic steps required 
by OBD 1/ must be performed under specific operating conditions. The Task Manager software organizes and pri
oritizes the diagnostic procedures. The job of the Task Manager is to determine if conditions are appropriate for 
tests to be run, monitor the parameters for a trip for each test, and record the results of the test. Following are the 
responsibilities of the Task Manager software: 

• Test Sequence 
• MIL Illumination 
• Diagnostic Trouble Codes (DTCs) 

• Trip Indicator 
• Freeze Frame Data Storage 
• Similar Conditions Window 

Test Sequence 
In many instances, emissions systems must fail diagnostic tests more than once before the PCM illuminates the 
MIL. These tests are known as 'two trip monitors.' Other tests that turn the MIL lamp on after a single failure are 
known as 'one trip monitors.' A trip is defined as 'start the vehicle and operate it to meet the criteria necessary to 
run the given monitor.' 

Many of the diagnostic tests must be performed under certain operating conditions. However, there are times when 
tests cannot be run because another test is in progress (conflict), another test has failed (pending) or the Task 
Manager has set a fault that may cause a failure of the test (suspend). 

Pending 

Under some situations the Task Manager will not run a monitor if the MIL is illuminated and a fault is stored from 
another monitor. In these situations, the Task Manager postpones monitors pending resolution of the original fault. 
The Task Manager does not run the test until the problem is remedied. 

For example, when the MIL is illuminated for an Oxygen Sensor fault, the Task Manager does not run the Catalyst 
Monitor until the Oxygen Sensor fault is remedied. Since the Catalyst Monitor is based on signals from the Oxygen 
Sensor, running the test would produce inaccurate results. 

Conflict 

There are situations when the Task Manager does not run a test if another monitor is in progress. In these situa
tions, the effects of another monitor running could result in an erroneous failure. If this conflict is present, the mon
itor is not run until the conflicting condition passes. Most likely the monitor will run later after the conflicting monitor 
has passed. 

For example, if the Fuel System Monitor is in progress, the Task Manager does not run the catalyst Monitor. Since 
both tests monitor changes in air/fuel ratio and adaptive fuel compensation, the monitors will conflict with each other. 

Suspend 

Occasionally the Task Manager may not allow a two trip fault to mature. The Task Manager will suspend the matur
ing of a fault jf a condition exists that may induce an erroneous failure. This prevents illuminating the MIL for the 
wrong fault and allows more precise diagnosis. 

For example, if the PCM is storing a one trip fault for the Oxygen Sensor and the catalyst monitor, the Task Man
ager may still run the catalyst Monitor but will suspend the results until the Oxygen Sensor Monitor either passes or 
fails. At that point the Task Manager can determine if the catalyst system is actually failing or if an Oxygen Sensor 
is failing. 
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MIL Illumination 

The P~M Task Ma~ager carries out the illumination of the MIL. The Task Manager triggers MIL illumination upon 
test failure, depending on monitor failure criteria. 

The Task Manager Screen shows both a Requested MIL state and an Actual MIL state. When the MIL is illuminated 
~po~ completi~n of a test for a good trip, the Requested MIL state changes to OFF. However, the MIL remains 
IUu~lnated until the next key .cycle. (On. some vehicles, the MIL will actuaUy turn OFF during the thirdgood trip) 
DUring the key cycle for the third good tnp, the Requested MIL state is OFF, while the Actual MIL state is ON. After 
the next key cycle, the MIL is not illuminated and both MIL states read OFF. 

Diagnostic Trouble Codes (DTCs) 

With OBD II, different DTC faults have different priorities according to regulations. As a result, the priorities deter
mine MIL illumination and DTC erasure. DTCs are entered .according to individual priority. OTCs with a higher pri
ority overwrite lower priority OTCs. 

Priorities 

• Priority 1 One-Trip Failure of Non-Fuel or Non-Mis-Fire Fault (e.g., Cat Man Failure) 
• Priority 3 Matured Fault (either One-Trip or Two-Trip) Non-Fuel & Non-Mis-Fire 
• Priority 4 One-Trip Failure of Fuel System or Mis-Fire Fault 
• Priority 6 Matured Fault for Fuel System or Mis-Fire (either One-Trip or Two-Trip) 

Non-emissions related failures have no priority. One trip failures of two trip faults have low priority. Two trip failures 
or matured faults have higher priority. One and two trip failures of fuel system and misfire monitor take precedence 
over non-fuel system and non-misfire failures. 

DTC Self Erasure 
With one trip components or systems, the MIL is illuminated upon test failure and OTCs are stored. 

Two trip monitors are components requiring failure in two consecutive trips for MIL illumination. Upon failure of the 
first test, the Task Manager enters a maturing code. If the component fails the ,test for a second time the code 
matures and a OTC is set. 

After three good trips the MIL is extinguished and the Task Manager automatically switches the trip counter to a 
warm-up cycle counter. DTCs are automatically erased following 40 warm-up cycles if the component does not fail 
again. 

For misfire and fuel system monitors, the component must pass the test under a Similar Conditions Window in order 
to record a good trip. A Similar Conditions Window is when engine RPM is within ±375 RPM and load is within 
±20% of when the fault occurred. 

NOTE: It is important to understand that a component does not have to fail under a similar window of oper
ation to mature. It must pass the test under a Simitar Conditions Window when it failed to record a Good 
Trip for DTC erasure for misfire and fuel system monitors. 

OTCs can be erased anytime with a scan tool. Erasing the OTC with the scan tool erases all OBO II information. 
The scan tool automatically displays a warning that erasing the DTC will also erase all OBO II monitor data. This 
includes all counter information for warm-up cycles, trips and Freeze Frame. 

Trip Indicator 
The Trip is essential for running monitors and extinguishing the MIL. In OBO II terms, a trip is a set of vehicle 
operating conditions that must be met for a specific monitor to run. All trips begin with a key cycle. 

Good Trip 

The Good Trip counters are as follows: 
• Global Good Trip 
• Fuel System Good Trip 
• Misfire Good Trip 
• Alternate Good Trip (appears as a Global Good Trip on scan tool) 

• Comprehensive Components 
• Major Monitor 
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• Warm-Up Cycles 

Global Good Trip 
To increment a Global Good Trip. the Oxygen sensor and Catalyst efficiency monitors must have run and passed, 

and 2 minutes of engine run time. 

Fuel System Good Trip 
To count a good trip (three required) and turn off the MIL, the following conditions must occur: 

• Engine in closed loop 
• Operating in Similar Conditions Window 
• Short Term multiplied by Long Term less than threshold 

• Less than threshold for a predetermined time 

If all of the previous criteria are met, the PCM will count a good trip (three required) and turn off the MIL. 

Misfire Good Trip 
If the following conditions are met the PCM will count one good trip (three required) in order to turn off the MIL: 

• Operating in Similar Condition Window 
• 1000 engine revolutions with no misfire 

Alternate Good Trip 
Alternate Good Trips are used in place of Global Good Trips for Comprehensive Components and Major Monitors. 
If the Task Manager cannot run a Global Good Trip because a component fault is stopping the monitor from running, 
it will attempt to count an Alternate Good Trip., 

The Task Manager counts an Alternate Good Trip for Comprehensive components when the following conditions are 
met: 

• Two minutes of engine run time, idle or driving 

• No other faults occur 

The Task Manager counts an Alternate Good Trip for a Major Monitor when the monitor runs and passes. Only the 
Major Monitor that failed needs to pass to count an Alternate Good Trip. 

Warm-Up Cycles 

Once the MIL has been extinguished by the Good Trip Counter, the PCM automatically switches to a Warm-Up 
Cycle Counter that can be viewed on the scan tool. Warm-Up Cycles are used to erase DTCs and Freeze Frames. 
Forty Warm-Up cycles must occur in order for the PCM to self-erase a DTC and Freeze Frame. A Warm-Up Cycle 
is defined as follows: 

• Engine coolant temperature must start below and rise above 1600 F (71 0 C) 

• Engine coolant temperature must rise by 40° F (4.5° C) 

• No further faults occur 

Freeze Frame Data Storage 
Once a failure occurs, the Task Manager records several engine operating conditions and stores it in a Freeze 
Frame. The Freeze Frame is considered one frame of information taken by an on-board data recorder. When a fault 
occurs, the PCM stores the input data from various sensors so that technicians can determine under what vehicle 
operating conditions the failure occurred. 

The data stored in Freeze Frame is usually recorded when a system fails the first time for two trip faults. Freeze 
Frame data will only be overwritten by a different fault with a higher priority. 

CAUTION: Erasing DTCs, either with the scan tool; or by disconnecting the battery, also clears all Freeze 
Frame data. 

Similar Conditions Window 
The Similar Conditions Window displays information about engine operation during a monitor. Absolute MAP (engine 
load) and Engine RPM are stored in this window when a failure occurs. There are two different Similar conditions 
Windows: Fuel System and Misfire. 

FUEL SYSTEM 
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• Fuel System Similar Conditions Window - An indicator that 'Absolute MAP When Fuel Sys Fail' and 'RPM 
When Fuel Sys Failed' are all in the same range when the failure occurred. Indicated by switching from 'NO' 
to 'YES', 

• Absolute MAP When Fuel Sys Fail - The stored MAP reading at the time of failure. Informs the user at 
what engine load the failure occurred. 

• Absolute MAP A live reading of engine load to aid the user in accessing the Similar Conditions Window. 
• RPM When Fuel Sys Fail - The stored RPM reading at the time of failure. Informs the user at what engine 

RPM the failure occurred. 

• Engine RPM - A live reading of engine RPM to aid the user in accessing the Similar Conditions Window. 
• Adaptive Memory Factor - The PCM utilizes both Short Term Compensation and Long Term Adaptive to 

calculate the Adaptive Memory Factor for total fuel correction. 

• Upstream 02S Volts - A live reading of the Oxygen Sensor to indicate its performance. For example, stuck 
lean, stuck rich, etc. 

• SCW Time in Window (Similar Conditions Window Time in Window) - A timer used by the PCM that indi
cates that, after all Similar Conditions have been met, if there has been enough good engine running time in 
the SCW without failure detected. This timer is used to increment a Good Trip. 

• Fuel System Good Trip Counter - A Trip Counter used to turn OFF the MIL for Fuel System DTCs. To 
increment a Fuel System Good Trip, the engine must be in the Similar Conditions Window, Adaptive Memory 
Factor must be less than calibrated threshold and the Adaptive Memory Factor must stay below that threshold 
for a calibrated amount of time. 

• Test Done This Trip - Indicates that the monitor has already been run and completed during the current trip. 

MISFlRE 
• Same Misfire Warm-Up State - Indicates if the misfire occurred when the engine was warmed up (above 

1600 F). 
• In Similar Misfire Window - An indicator that 'Absolute MAP When Misfire Occurred' and 'RPM When Mis

fire Occurred' are all in the same range when the failure occurred. Indicated by switching from 'NO' to 'YES'. 
• Absolute MAP When Misfire Occurred - The stored MAP reading at the time of failure. Informs the user at 

what engine load the failure occurred. 
• Absolute MAP A live reading of engine load to aid the user in accessing the Similar Conditions Window. 
• RPM When Misfire Occurred - The stored RPM reading at the time of failure. Informs the user at what 

engine RPM the failure occurred. 
• Engine RPM - A live reading of engine RPM to aid the user in accessing the Similar Conditions Window. 
• Adaptive Memory Factor - The PCM utilizes both Short Term Compensation and Long Term Adaptive to 

calculate the Adaptive Memory Factor for total fuel correction. 
• 200 Rev Counter - Counts 0-100 720 degree cycles. 
• SCW Cat 200 Rev Counter - Counts when in similar conditions. 
• SCW FTP 1000 Rev Counter - Counts 0-4 when in similar conditions. 
• Misfire Good Trip Counter - Counts up to three to turn OFF the MIL. 
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CHILD RESTRAINT ANCHOR .. . . . .. • .. . 80·264 
CLEARANCE LAMP .. ...... . • ........ 8L-110 
CLOCKSPRING . . ............... •... 80-269 
COIL-IGNITION .....•.. . ... .. ...... . . . 81·43 
COMPASS MINI· TRIP COMPUTER . .. .. . . 8M-16 
CONNECTOR ...... . ............ .. 8W-01-14 
CONNECTOR/GROUND/SPLICE 

LOCATION ...... . .. . ....... •. .. . . . 8W-9H 
CRUISE INDICATOR . ..... . •.......... . 8J-63 
DIODE . . . .... . ..• ... .. . .. .. ... . . 8W-QH8 
DOOR AJAR INDICATOR . . .. •... . .. .•.. SJ-64 
DOOR AJAR SWITCH . . ... . . . .. . ..... 8L·203 
ELECTRONIC STABILITY PROGRAM/ 

BRAKE ASSIST SYSTEM INDICATOR . . .. . . SJ-67 
ELECTRONIC VEHICLE INFORMATION 

CENTER . . .. ..... . ...... .. .. .. .... . 8M-26 
ENGINE TEMPERATURE GAUGE . . . .... .. 8J-65 
ETC INDICATOR ...•... . .. . . .. . ..• .. . . SJ-68 
FOG LAMP. lNDICATOR .. . . . . . . . . .. . ... SJ-69 
FRONT LAMP UNIT .... . ... . .. ... .... 8L-1 14 
FUEL GAUGE ..•....•...... . ......... 8J-70 
GAS CAP INDICATOR ... ... . .. . .. .. .... 8J· 72 
GEAR SELECTOR INDICATOR .. ... .. . . .. 8J-73 
GENERATOR ............ ... .. . ... ... 8F-49 
GRID-REAR WINDOW DEFOGGER . .•.... 8G·23 
HEATED GLASS • ELECTRICAL 

DIAGNOSTICS . . . .. .. . .... . .. .. . .. . . . . 8G-2 
HEATED GLASS • SERVICE 

INFORMATION ....• •• .... . ... ... • . .• . 8G-21 
HEATED MIRRORS - SERVICE 

INFORMATIOt-1 . .. .. .... . ... ..•...... . 8G-26 
HEATED SEATS - SERVICE INFORMATION . 8G-28 
HEATER-SEAT ELEMENT .. ... . .. .. .. .. . 8G-32 
HIGH BEAM INDICATOR .. .• . . .... .. . . . 8J-75 
HOMELINK TRANSCEIVER ... . .. . .. ... . 8M-37 
HOOD AJAR SWITCH .. . . . . . .• . . . . . .. . 80-79 
HORN SYSTEM • ELECRICAL 

DIAGNOSTICS .. . ...... .. .. . .. ... • ...• 8H-2 
HORN SYSTEM • SERVICE 

INFORMATION . . . ........•.• . .. • .. . .. 8H-21 
HORN . .. ..•.....•.. . .....•........ 8H-22 
IGNITION SYSTEM - ELECTRICAL 

DIAGNOSTICS .....•........ . .. . .. .. .. 81-2 
IGNITION SYSTEM • SERVICE 

INFORMATION .. . .. . .. . .. .. ... . ... . . . 81·32 
ILLUMINATION LAMP .. ... ... . ..... . . BL-207 
INSTRUMENT CLUSTER • ELECTRICAL 

DIAGNOSTICS . ... . .... . .. .. . .. .. . ... . SJ-2 
INSTRUMENT CLUSTER . .. ... .• ....... SJ-39 
100 FUSE .... .... .. . . . .• . .... . ... 8W-97·8 

LAMP·DOME .. ... . ... ..... . ..... . . . 8L·199 
LAMP-FOG .......... .. .. ... ...... .. 8L-112 
LAMP-GLOVE BOX .. . ........ ..... ... 8L-204 
LAMP·HIGH MOUNTED STOP ...... .. .. 8L-108 
LAMP·MARKER .... .. .. . . ..... .. . . .. 8L-128 
LAMP-READING .. .. . . .... •• .. . •• ... . 8L-211 
LAMP-TAIUSTOP/TURN . . ....... • . .... 8L-141 
LAMP-UNDERHOOD .... .. .. .. . • .. . . . 8L·1 50 
LAMPS/LIGHTING - EXTERIOR -

ELECTRICAL DIAGNOSTICS . ..• ..... . . •.. 8L-3 
LAMPS/LIGHTING - EXTERIOR . . .... . • . . 8l-88 
LAMPS/LIGHTING • INTERIOR -

ELECTRICAL DIAGNOSTICS . ...... .. .. . 8L -154 
LAMPS/LIGHTING· INTERIOR .. .. .. . .. 8L·189 
LICENSE PLATE LAMP ............... 8L-125 
LOW FUEL INDICATOR . . .. . ......... .. SJ-76 
LOW OIL PRESSURE INDICATOR . . . . . ... SJ-78 
MALFUNCTION INDICATOR LAMP (MIL) ... SJ-79 
MIRROR-AUTOMATIC DAY I NIGHT ...... 8N-65 
MODULE-HANDS FREE ... . .. . ... . ..... 8T·37 
MODULE-REMOTE KEYLESS ENTRY . .. .. . 8N·54 
MODULE-TOTALLY INTEGRATED 

POWER . .. .. .. .......... . ... ..... 8W·97·4 
MOTOR - DOOR LOCK . . .... ...... .. . . 8N·51 
MOTOR - STARTER . .............. .. .. 8F-87 
MOTOR-POWER SLIDING WINDOW-

REAR . .. . .. . .. . .. . .. . .. .. . . . . . .. .. 8N-118 
MOTOR/MODULE-SUNROOF ...... . .. ... 8N-99 
NAVIGATION/TELECOMMUNICATION -

ELECTRICAL DIAGNOSTICS . ... . . .. . . . ... BT-2 
NAVIGATION/TELECOMMUNICATION -

SERVICE INFORMATION .. .. .. .. .. . .. . . 8T-32 
NO FUSE INDICATOR .. . . ... . .. .. .... . . 8J·80 
OCCUPANT RESTRAINT CONTROLLER .• . 80-294 
ODOMETER . .. ... ..... .. .. .... .... .. SJ-81 
OIL PRESSURE GAUGE ... .. .... . ...... 8J-83 
OVERDRIVE OFF INDICATOR ... . .. ... . .. SJ-85 
OVERHEAD CONSOLE - ELECTRICAL 

DIAGNOSTICS .. .. .. . .. . ..• .. ... . .... 8M-2 
OVERHEAD CONSOLE - SERVICE 

INFORMATION .. .... .. . .. . . .. ....... SM-1 2 
PARK BRAKE SWITCH . . . .. .. .. . .... . . 8L-138 
POWER DISTRIBUTION . . . . . . .. . • ... . 8W·97-2 
POWER LOCKS - ELECTRICAL 

DIAGNOSTICS ...... .. ........... .. . .. SN-2 
POWER LOCKS • SERVICE 

INFORMATION .......... . .... • ... .... 8N-48 
POWER MIRRORS • SERVICE 

INFORMATION .. . .. .. ... . .. .... . . . . .. 8N·63 
POWER OUTLET-CONSOLE . ... .. ••.. 8W·97-11 
POWER OUTLET-INSTRUMENT PANEL .. SW-97-9 
POWER SEAT TRACK .. . .. . .... . . ... . . 8N-71 
POWER SEATS • SERVICE INFORMATION . 8N·69 
POWER TOP · ELECTRICAL DIAGNOSIS .. BN-77 
POWER TOP • SUNROOF • SERVICE 

INFORMATION . . .•.... . .. .. .•........ 8N-95 
POWER WINDOWS - ELECTRICAL 

DIAGNOSTICS ... . .... .. .. .. .... .. . . 8N-1 05 
POWER WINDOWS - SERVICE 

INFORMATION .. . ..... .. . .. ... .....• 8N-114 
PULLEY- GENERATOR DECOUPLER . .. ... 8F·54 
PUMP·WASHER·WINDSHIELD .......... 8R-52 
RELAY - STARTER MOTOR ... .. .. . .•.. . 8F-92 
REMOTE START ANTENNA MODULE .. . . .. 8F-93 
RESTRAINTS - ELECTRICAL 

DIAGNOSTICS ... ... .. .... ... . ........ 80-3 
RESTRAINTS ... . . .. .. .. . .... • .. . . . . 80-250 
SEAT BELT AND RETRACTOR .... . . .... 80·317 
SEAT BELT BUCKLE .. .. ... .. . .... . .. 80-309 
SEAT BELT TENSION REDUCER . ..... . . 80-339 
SEAT BELT TURNING LOOP ADJUSTER . . 80·341 

SEAT BELT ... ....... . . ..•. .. •.. . . . . 80·307 
SEAT BELT-TENSIONER . . .. •. . ... .. ... 80·338 
SEATBELT INDICATOR ............... . . SJ-86 
SECURITY INDICATOR •. .. . . . . .... . .. . . 8J·88 
SENSOR-AMBIENT AIR TEMPERATURE ... 8M·44 
SENSOR-BATTERY TEMPERATURE ....... BF-47 
SENSOR-CAMSHAFT POSITION ....... . .. 81·35 
SENSOR-IMPACT ............. . ..... 80·286 
SENSOR-KNOCK .... .. ... . . ... .. .. . .. . 81-50 
SENSOR-WASHER FLUID LEVEL .. ... . .. BR-46 
SENTRY KEY REMOTE ENTRY MODULE ... 80·83 
SERVICE 4WD INDICATOR .. . . . ..•..... 8J·90 
SHIFT INDICATOR (TRANSFER CASE) .... . 8J·91 
SPARK PLUG . ... . .. ... . .. .. .. ... . ... 81·54 
SPEED CONTROL - SERVICE 

INFORMATION . . . . . . .... . . .. ..... .. .. . SP-2 
SPEEDOMETER .. . . . . . ... . .... . .. .. .. SJ-94 
STARTING . .. ... . ......... .. .. . . . ... 8F·78 
STARTING-ELECTRICAL DIAGNOSTICS . .. . 8F·64 
SWITCH - POWER LOCK ...... ... . ... . . 8N-52 
SWITCH • POWER MIRROR ..... . .... . • 8N-67 
SWITCH - SUNROOF ... .... . .... . ... . 8N-102 
SWITCH- WINDOW ........ ........ . 8N-116 
SWITCH · WINDOW/DOOR LOCK . . .. .. .. SN-55 
SWITCH .. . .... . ..... . .... ... . ....... 8P·3 
SWITCH·BACK UP LAMP . ... •. ..... ... . BL-104 
SWITCH·HEADLAMP ...... • .. .. • ...•. 8L-121 
SWITCH-HORN . ..... . ... . ..... .. . .. . BH-23 
SWITCH-MULTIFUNCTION .. .... ... ... . 8L-132 
SWITCH-PASSENGER AIR BAG DISARM .. 80·299 
SWITCH-POWER SEAT . .. ...... .. ... . . 8N-73 
SWITCH-REAR WINDOW DEFOGGER .... . BG-24 
SWITCH-SEAT BELT DRIVER . . •...... . . 80-337 
SWITCH·STOP LAMP . .. . ......... . .. 8L-105 
SWITCH/MODULE-HEATED SEAT ..... . . . 8G-35 
TACHOMETER .... . ........ . ......... SJ-95 
TERMINAL . . .. .. ..•......... . ...• 8W-01-19 
TIRE PRESSURE MONITOR INDICATOR . . . BJ-97 
TOW/HAUL INDICATOR ....... . ........ 8J·96 
TRACTION CONTROL INDICATOR ... . . . .. SJ-98 
TRAILER TOW CONNECTOR . .. ....... . 8L·146 
TRANS TEMP INDICATOR . .... . . . . . ... . SJ-99 
TRANSMITIER-REMOTE KEYLESS 

ENTRY . . .... . ...................... 8N-59 
TRANSPONDER KEY ........ . ... .. ... . 80·88 
TURN SIGNAL CANCEL CAM .. . . • . .. .. . 8L-149 
TURN SIGNAL INDICATOR .. . ..... • ... . SJ-100 
VANilY LAMP .. ....... ...... ...... 8L·215 
VEHICLE THEFT SECURITY -

ELECTRICAL DIAGNOSTICS . ...• . ... . . . . 80-2 
VEHICLE THEFT SECURITY ....... . . .... 80-72 
VOLTAGE GAUGE ........ .. .. .... . . . . 8J·102 
VOLTAGE REGULATOR . . ..•.... . . . .... . 8F·62 
WAIT-TO·START INDICATOR . . .. , , ..... BJ-104 
WASHER FLUID INDICATOR . . .. • . ..... SJ-105 
WASHER HOSES/TUBES .. . .. ..• •...... 8R-49 
WASHER NOZZLE .. .. .. ... .. ......... BR-50 
WASHER RESERVOIR ... . ... • .. .. • .. . . BR·56 
WATER-IN-FUEL INDICATOR . •.... ..... BJ-106 
WIPER ARM ..............•. • .... . . . BR-62 
WIP£R BLADE ...... .. ... . . .... . .... . BR-64 
WIPER MODULE .... .. .... . .......... 8R-ti6 
WIPERS/WASHERS - ELECTRICAL 

DIAGNOSTICS .. .. . .. . .... . .... . ... . .. 8R-2 
WIPERS/WASHERS . . .... . ... .. .. . .... 8R-37 
WIRE . . ... .. .. .... .... . ... . .. .. . BW-01-20 
WIRING DIAGRAM INFORMATION . . ... BW-01-2 
WIRING-TRAILER TOW .. .. . .. .. . . . . .. BL-148 

.. 
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Description Group-Page Description Group-Page Description Group-Page 

ACTUATOR-ELECTRONIC 
TURBOCHARGER ............ . ...... .. 11-46 

ACTUATOR-FUEL CONTROL .• .. . 14-129, 14-211 
AIR CLEANER HOUSH>SG .. ... . . 9-2886. 9·3004 
AIR INTAKE SYSTEM ............ ... .. 9·2884 
ARM-ROCKER . .... . .. . ... . .. 9-2909, 9-3029 
ARM· VALVE ROCKER . . . .... . . . 9-2482, 9·2500 
BEARINGS • CONNECTING ROO . 9-2646. 9·2924. 

9-3043 
BEARINGS • CRANKSHAFT MAIN . . . . ... 9·2797, 

9-2926, 9·3045 
BEARINGS-CRANKSHAFT MAIN .. 9-2512. 9·2654 
BREATHER-CLOSED CRANKCASE .. ... .. 9-3005 
BUMPERS . ....... . .. . ... ...... . .. .. . 13·2 
BUSHING . . . .. ................. . . ... 19-44 
CAMSHAFT & BEARINGS (IN BLOCK) .. . 9·2918. 

9·3037 
CAMSHAFT - LEFT . . .. .. ......... . .. . 9·2621 
CAMSHAFT - RIGHT . .. ..... . ... .. .. . 9·2626 
CAMSHAFT .. ......... 9·2474, 9-2494, 9-2777 
CASE· FRONT ............... 9·2969, 9·3094 
CHAIN AND SPROCKETS-TIMING . .. ... . 9-2570 
CIRCUIT-FUEL DRAIN . ... . . .. . ... . .. . 14·193 
COLUMN ................ . ... .. .. ... 19-13 
CONVERTER-CATALYTIC .. . .. ..... . .. .. 11-!0 
COOLER • ENGINE OIL & LINES ... . .... 9·2954 
COOLER-CHARGE AIR AND PLUMBING . . . 11-49 
COOLER-ENGINE OIL & LINES .. . ... . .. 9·3077 
COVER - CYLINDER HEAD ... ... 9·2633, 9-2750 
COVER • TIMING .. . . .. 9-2700, 9-2844, 9·2972, 

9·3097 
COVER-CYLINDER HEAD . . .. . .. 9-2477, 9-2499, 

9-2895, 9·3016 
COVER-STRUCTURAL ... . . .. .. 9·2531, 9·2670 
COVER-TIMING . . . .. . .. . . . . ........ . 9·2568 
CRANKSHAFT & GEAR ........ . 9-2925, 9-3044 
CRANKSHAFT ... ... ... 9·2507, 9-2650, 9·2788 
CYLINDER HEAD ... . .. . . . .... 9-2607, 9-3008 
CYLINDER HEAD· LEFT .......... . ... . 9·2468 
CYLINDER HEAD-RIGHT ....... . .... .. 9-2487 
DAMPER • CRANKSHAFT . •.... 9·2815, 9·2944, 

9·3064 
DAMPER- LINK/COIL . ...... .. .. .... .. 19-79 
DAMPER-CRANKSHAFT ...... . . . ... .. . 9-2668 
DAMPER-VIBRATION ... .... .. . . .. .... 9·2529 
DRAG LINK· LINK/COIL ..... . .. .. . .. . . 19-81 
ELEMENT- AIR CLEANER .... .. ... .. . . 9-2604 
ELEMENT-AIR CLEANER ....... 9-2465. 9-2738, 

9-2885, 9·3002 
ENGINE - 3.7L- SERVICE INFORMATION . 9·2440 
ENGINE· 4.7L • SERVICE INFORMATION . 9-2579 
ENGINE • 5.7L · SERVICE INFORMATION . 9·2713 
ENGINE • 5.9L DIESEL • SERVICE 

INFORMATION . ... . . .. ......... . . ... 9-2856 
ENGINE· 6.7L DIESEL· SERVICE 

INFORMATION ........ .... . ..... .... 9-2975 
ENGINE • ELECTRICAL DIAGNOSTICS -

6.7L DIESEL ... .. . ... . .. . . . . .... .. . 9·1633 
ENGINE BLOCK . 9-2505, 9·2644, 9-2776, 9·2912, 

9-3033 
EXHAUST SYSTEM . ....... . ...... ..... 11-3 
FILTER· ENGINE OIL ... 9·2549, 9-2681, 9·2955 
FILTER·DIESEL PARTICULATE ... . .. ..... 11 -27 
FILTER-ENGINE OIL . . . . . . .. .. . 9·2829, 9·3079 
FILTER-FUEL I WATER SEPARATOR .. . . . 14·158, 

14·83 
FITIING·OUICK CONNECT ..... . ... . .... 14·10 
FLEX PLATE . ... .. . .. . .... .. . 9·2660, 9·2803 
FLEXPLATE . ...... . ......... . . .... . 9-2518 
FLUID COOLER ....... ....... .. ...... 19-97 
FLUID ..... ... . ..... . .. ............ 19-96 
FRAME .. . . . ..... .. .... . .. ..... .... .. 13-9 
FRONT AIR DAM ........ • .. .. • . . . . . ... 13·3 
FRONT BUMPER . ............ • ... . ... . 13-4 
FRONT CROSSMEMBER . . • • .. . . • .... .. 13-44 
FRONT FASCIA ............... . ....... 13·5 
fRONT SKID PLATE . . .... .. .. . ..... . .. 13-47 
FRONT TOW HOOK ASSEMBLY . . . • ... .. . 13-49 

FUEL DELIVERY· 5.9L DIESEL ..... . . ... 14·75 
FUEL DELIVERY · 6.7L DIESEL . .. • .. .. . 14·151 
FUEL DELIVERY · GAS ..... . ... . . . . .... 14·2 
GEAR • INDEPENDENT FRONT 

SUSPENSION ... . .... ... ..... . .. . . ... 19·41 
GEAR • LINK/COIL .. . ..... . ... ....... . 19-46 
GEAR SHIFT LEVER . ... .... .. .. ....... 19·30 
HEAD-CYLINDER . . .. . .. . .. . . . 9·2741, 9·2887 
HEATER· INTAKE AIR . .. . . .. .. . .... . . 14·229 
HEATER-FUEL ..... .. .. .. ...... 14-164, 14·87 
HEATER-INTAKE AIR .. .. ..... .. . . . . . . 14·140 
HOSES • I.F.S. . . . ... .. .. ....•.... . .. . 19·99 
HOSES· LINK/COIL .... . . ............ 19·101 
HOUSING-AI R CLEANER . 9-2466, 9·2605, 9-2739 
HYDRAULIC ROLLER TAPPE1S ......... 9-2804 
IGNITION SWITCH ........ . . . .. ....... 19-20 
INJECTOR·FUEL . . . ... . . 14·130, 14-213, 14-50 
KEY CYLINDER . . ........ ... . . ....... 19·25 
KEY-IN IGNITION SWITCH .. .. . . . . . .... . 19-24 
LINES-FUEL .... . .. .. .. . . 14·174, 14·9, 14·97 
LINKAGE • INDEPENDENT FRONT 

SUSPENSION . ... .. . .. . . . . ... . ..... .. 19·69 
LINKAGE • LINK/COIL .......... . .... . . 19·75 
LOWER STEERING COUPLING . .. .. .. . .. 19·36 
LUBRICATION .. 9·2537. 9-2676, 9·2826. 9·2948, 

9-3072 
MANIFOLD· EXHAUST . . . 9·2690, 9·2841, 9-2966, 

9·3091 
MANIFOLD · INTAKE .. . 9·2687, 9·2839, 9·2964, 

9·3089 
MANIFOLD-EXHAUST .. . . . . ... .. .. ... 9-2557 
MANIFOLD-FUEL DRAIN . .. . .... . ... .. 14-111 
MANIFOLD-INTAKE ... . .. . . . ... . .... . 9·2552 
MDS SYSTEM .. . ... . ... . ... ..... . . . 9-2736 
MODULE·FUEL PUMP .. • .. •... . . 14-17, 14-18 
MODULE-FUEL TANK . .. .. • .... 14·106, 14-188 
MOUNT - FRONT ... . ..... . .. . 9·2532, 9·2671 
MOUNT • REAR ........ . . .. . . 9-2536, 9-2675 
MOUNT-FRONT ... .. ... 9-2821, 9·2945, 9·3065 
MOUNT-REAR .. ... .... 9-2825. 9-2947, 9·3067 
MUFFLER ..... .. .. ...... . . . .. .. . .. .. 11-23 
OIL PAN-GASKET . ... . ... .. . .... . .... 9·3080 
OIL . . . . 9·2550. 9·2679, 9·2828, 9-2953, 9·3075 
OXYGEN SENSOR MODULE . .. ....... . 14·241 
PAN· ENGINE OIL ...• . 9·2541, 9·2682, 9-2830, 

9-2956, 9·3081 
PEDAL-ACCELERATOR . .. ... .. ....... .. 14·41 
PIPE-EXHAUST ..... ... . ... .. ........ 11-18 
PISTON & CONNECTING ROD ... 9-2808, 9·2937, 

9-3057 
PITMAN ARM- LINK/COIL . .. .. . .. . .... 19-84 
PITMAN SHAFT • LINK/COIL • 2500 & 

3500 .... . ...... ' . .. ' . .... • . . ' . . ' .. 19-65 
PITMAN SHAFT SEAL· LINK/COIL • 2500 

& 3500 .... - . . . - .. .. . - .. .. - .. - - ' ' .. 19·57 
PLATE-ENGINE DATA . . . . .•.. .. 9-2883, 9-3001 
PLUGS·CORE . . ....... .. ...... . .. .. . 9·2649 
PULLEY . . ...... . . .. .. ... . . .. .. . . . . 19-104 
PUMP - ENGINE OIL ... 9-2546, 9-2684. 9·2835, 

9-2961 
PUMP .. . ..... . . ....... .. . . . .. ..... 19·90 
PUMP-ENGINE OIL . .. .... .. .. ... .... 9·3086 
PUMP·FUEL INJECTION .... . ... . 14-166, 14·89 
PUMP-FUEL TRANSFER . ..... . . 14·108. 14·190 
RAIL-FUEL ...... . .... . 14·102, 14-181, 14·21 
REAR BUMPER ....... ... . .. . . .. .. .... 13·7 
REGULATOR-FUEL PRESSURE ....... .. .. 14-7 
RELAY • INTAKE AIR HEATER .. ... .. .. . 14·236 
RELAY-FUEL PUMP . . . ... . . .... . . . . ... 14-52 
RELAY-INTAKE AIR HEATER ..... . . .. .. 14·144 
RESERVOIR ... .. ... .. .. .. .... . .. .. 19·105 
RETAINER - CRANK REAR OIL • SEAL .. . 9·2802 
RETAINER · CRANK REAR OIL SEAL . . . . 9·2931 , 

9·3051 
RINGS · PISTON . . .. .. ... .. . . 9·2812, 9-2942 
RINGS-PISTON ...... .. 9·2526, 9·2665, 9·3062 
ROCKER ARM • VALVE ... . . . .. .. . . . . . 9·2639 
ROCKER ARM .. . ..... .. . ........ . .. 9-2761 

ROD· PISTON & CONNECTING . . . . .... •. 9-2661 
ROO-PISTON AND CONNECTING ... . .... 9-2519 
SEAL • CRANKSHAFT OIL • FRONT .. . .. 9·2798, 

9-2928, 9-3047 
SEAL - CRANKSHAFT OIL • REAR . . . .. . 9·2800, 

9-2930. 9-3050 
SEAL .CRANKSHAFT OIL • FRONT ...... . 9-2656 
SEAL-CRANKSHAFT OIL • REAR . ....... 9-2658 
SEAL-CRANKSHAFT OIL-FRONT .. . . .. . . 9·2514 
SEAL-CRANKSHAFT OIL-REAR ... ... . .. 9-2516 
SEALS ·VALVE GUIDE .. . . . .. ... . .... 9-2766 
SEALS-VALVE GUIDE . .. 9-2484, 9·2502, 9-2643 
SENSE-PTO SWITCH ................. 14-228 
SENSOR· OXYGEN . ... . ... . .. . . .. . . . 14-237 
SENSOR-ACCELERATOR PEDAL 

POSITION .. .. ..... .. . . 14·125, 14-207. 14-42 
SENSOR-CRANKSHAFT POSITION .. ... . 14·127, 

14-209, 14·44 
SENSOR-DIESEL EXHAUST 

TEMPERATURE . ... . ... .. .. . .... .. ... 11·36 
SENSOR-EXHAUST DIFFERENTIAL 

PRESSURE . .. ... . . .... . ............ 11·32 
SENSOR-FUEL LEVEL SENDING UNIT ... 14-173, 

14·8, 14-96 
SENSOR-FUEL PRESSURE .. . ... 14-1 01. 14·178 
SENSOR-INTAKE AIR TEMPERATURE ... .. 14-53 
SENSOR-MAP .. . .. .• ... 14·148, 14-225, 14·59 
SENSOR-MASS AIR FLOW . . ......... . 14·226 
SENSOR-OXYGEN ... . .............. .... 14-64 
SENSOR· TEMPERATURE/PRESSURE· 

INTAKE .. ... .... ... . . ....... 14·137, 14-227 
SENSOR· TEMPERATURE/PRESSURE· 

MAP ..... ... .. ... . .. .. ... .. 14·146, 14-223 
SENSOR-TURBOCHARGER SPEED .. . . . .. 11-48 
SENSOR-WATER IN FUEL . . .. . . 14·110, 14-192 
SHAFT· IDLER . .. ..... . ......... .. . 9-2710 
SHAFT-BALANCE .. . .. ........... . .. . 9-2565 
SHAFT-IDLER . . .. .... .. .... •... . . . .. 9·2567 
SHIELDS-HEAT .. . ... . . .. .. . ..... . . .. 11·20 
SOLENOID·MOS ... .. ..... ... ....... 9·2819 
SPRINGS - VALVE .... . .............. 9·2767 
SPRINGS-VALVE .. .. .. . 9·2485, 9-2503, 9-2641 
STEERING GEAR INPUT SHAFT SEAL • 

LINK/COIL • 2500 & 3500 ....... . ..... . 19·60 
STEERING WHEEL .......... .. ..... . .. 19·26 
SIEERING . . ... . ...... . .. ... . .. . . .... 19·2 
STRUCTURAL COVER ........ . .. .. . .. 9-2816 
SWIICH - OIL PRESSURE ...... 9·2545, 9-2960 
SWITCH-OIL PRESSURE .... . .. 9-2683, 9-3085 
SWITCH-POWER STEERING PRESSURE .. i9·1G3 
SWITCH·PTO . .. .. . ... ..•.. . .. 14-149, 14·66 
TAILPIPE . . ........ .. . . . ... .. . ...... 11-25 
TANK- FUEL . ....... . ......... . . .. . 14·1 94 
TANK-FUEL ................... 14-112, 14·28 
TAPPETS • VALVE . ..•... .. ... . 9-2933, 9-3053 
TENSIONER • TIMING CHAIN .. .. ... . .. 9-2853 
THROTILE BODY .... . ... . .. . . .. .. .... 14-67 
TIE ROO END • LINK/COIL . .. ..... . .... 19·87 
TIE ROO END ... . ........ . ......... . . 19·70 
TILT LEVER KNOB RELEASE .... . ....... 19·27 
TIMING CHAIN & SPROCKETS . .. 9·2702, 9·2847 
TRAILER HITCH ........ .... .... . ..... 13·55 
TRANSFER CASE SKID PLATE .... .. . .. . . 13·59 
TRANSMISSION CROSSMEMBER . . .. . ... 13·51 
TURBOCHARGER . . .. .... ... ... . .. .... 11·38 
UPPER STEERING COUPLING ........ . .. 19·34 
VALVE • OIL PRESSURE RELIEF . . ...... 9-2959 
VALVE TIMING . . 9-2560. 9-2694, 9-2968, 9-3093 
VALVE-CASCADE OVERFLOW . . . . 14·109, 14·191 
VALVE-FUEL PRESSURE LIMITING ..... . 14-104, 

14-185 
VALVE-OIL PRESSURE RELIEF . .. . .... . 9-3084 
VALVES & SEATS • INTAKE/EXHAUST .. . 9·2636, 

9·2756 
VALVES & SEATS-INTAKE/EXHAUST . ... 9·2479, 

9·2900, 9·3020 • 



DR ------------------------- INDEX 5 

Description Group-Page 

4C RETAINER/BULKHEAD . ..... ...... 21-1249 
ACCUMULATOR ... . ... . . . ... 21-1421 , 21-426 
ACTUATOR-THROTILE VALVE . . . .. .. .. 21-1504 
ASSEMBLY-INPUT CLUTCH ..... 21-442, 21-858 
ASSEMBLY· TRANSMISSION SOLENOID/ 

PRESSURE SWITCH ..... . . .... . ... . . 21 -481 
ASSEMBLY-TRANSMISSION SOLENOID/ 

TRS .... .. . . ...... ... . . .. . . .. . .. .. 21-904 
AUTOMATIC - AS68RC·ELECTRICAL 

DIAGNOSTICS ... . ....... .... . . .... 21-1581 
AUTOMATIC TRANSMISSION - 48RE -

SERVICE INFORMATION . ... ... .. . ... 21-1347 
AUTOMATIC TRANSMISSION - 545RFE -

ELECTRICAL DIAGNOSTICS . .. ... ... • . . 21-525 
AUTOMATIC TRANSMISSION - 54SRFE -

SERVICE INFORMATION . .. .. .. . . . .. . . 21-778 
AUTOMATIC TRANSMISSION • 68RFE -

ELECTRICAL DIAGNOSTICS ... .. ... . ... 21·922 
AUTOMATIC TRANSMISSION - 68RFE -

SERVICE INFORMATION ... . . ... ..... 21-1179 
AUTOMATIC TRANSMISSION 42RLE -

ELECTRICAL DIAGNOSTICS ...... .. ... . 21-144 
AUTOMATIC TRANSMISSION 42RLE -

SERVICE INFORMATION .. . . ....... . .. 21-329 
BANDS ....... . ............... . . .. 21-1423 
BEARING-OUTPUT SHAFT FRONT . . . .. . 21-1455 
BEARING-OUTPUT SHAFT REAR ... .... 21-1456 
BEARINGS .. . . . .. . ..... . . . . .. . ..... 21-429 
BODY-VALVE . 21-1334, 21-1528, 21-499. 21-908 
CABLE-GEAR SHIFT .. ... .. ... 21-1446, 21 -853 
CABLE-GEARSHIFT . . ..... .. .. 21-1269. 21-438 
CABLE-THROTILE VALVE .• . ..• ... . .. 21-1507 
CLUTCH ... .. .. . .. . ... .. ... . ... . .. 21-1299 

Description Group-Page 

CLUTCH-FRONT . . . . ... . . . . ..... . . . . 21-1438 
CLUTCH-LOW/REVERSE ... . ... . . ..... 21-872 
CLUTCH-OVERDRIVE . . ............ . . 21·1457 
CLUTCH-REAR ........... .. ...... .. 21-1496 
CLUTCHES-DRIVING . . ...... .. . . .. .. . 21 ·432 
CLUTCHES-HOLDING . . 21-1272. 21-441. 21-856 
CONVERTER· TORQUE . . . ... . . 21-1322, 21-1511. 

21·484, 21-895 
COVER-FRONT ... .. . .......... .. . ... 21·851 
FLUID AND FILTER .. . . 21-1433, 21-434, 21-846 
FLUID ........ .. . . ....... ....... . . 21-1261 
FRONT COVER ... ......... .. ....... 21-1266 
GEARTRAIN-PLANETARY .. . . . .. 21·474, 21-889 
GOVERNOR-ELECTRONIC . .. . . ... . . .. 21-1427 
INPUT CLUTCH ASSEMBLY . . ... .. .. . . 21·1276 
LINE PRESSURE (LP) SENSOR . . . ... .. 21-1298 
MANUAL TRANSMISSION • G56 -

SERVICE INFORMATION . . . . ... . ...... . . 21-2 
MANUAL TRANSMISSION - GETRAG 238 

- SERVICE INFORMATION .. .. .. .... . . . . 21-72 
MECHANISM-BRAKE TRANSMISSION 

SHIFT INTERLOCK .. .... .. ........ . .. 21-430 
MECHANISM-SHIFT . .. 21-1502, 21·478. 21 -893 
OIL PUMP .. . ...... . .. • . . .. .. . .... 21-1304 
OVERDRIVE SWITCH . .. ... . . . ....... 21-1312 
PLANETARY GEARTRAIN . . . .. .. .. .... 21-1313 
PUMP-OIL .... . ... . . . 21-1449. 21 -469, 21-876 
RELAY-TRANSMISSION CONTROL ... .. . 21-494 
RETAINER-OVERRUNNING CLUTCH 

CAM/OVERDRIVE PISTON ... ........ . 21-1482 
RETAINER/BULKHEAD-4C ....... . .. . . . 21-836 
SEAL-ADAPTER HOUSING ..... . 21-428, 21-843 
SEAL-EXTENSION HOUSING ... 21-1432, 21-433 

Description Group-Page 

SEAL-OIL PUMP . . ... .. . . ... .. ... .. . 21·475 
SEALS .. .. ..... .. ........ . ... .. .. 21 -1258 
SENSOR-INPUT SPEED . ... • . .• 21-465, 21 ·869 
SENSOR-LINE PRESSURE . ........ . . . . 21-871 
SENSOR-OUTPUT SPEED ... . .. . 21-472, 21-885 
SENSOR-SPEED . . ... . .... . . 21-1294, 21·1503 
SENSOR-TRANS TEMP . .... . . . ...... 21-1333 
SENSOR-TRANSMISSION RANGE .... . 21-1329, 

21-1522, 21-495, 21·903 
SENSOR-TRANSMISSION 

TEMPERATURE ....... 21-1527, 21-498, 21-907 
SENSOR-VARIABLE LINE PRESSURE . . . . 21 -467 
SERVO-FRONT . . ................... 21·1443 
SERVO-REAR ......... .. ........... 21 -1501 
SHAFT-PLANETARY GEARTRAIN/ 

OUTPUT ... . . .. . . . ... . ............ 21-1487 
SHIFT MECHANISM .. .. ............. 21·1320 
SOLENOID ............... .. .... . ... 21·479 
SOLENOID-PRESSURE CONTROL .. . .... 21 -476 
SOLENOID-TRANSITRS ASSY .. . ... .. . 21-1330 
SPEED SENSOR •. . ........ . ........ 21-1296 
SWITCH-TOW/HAUL OVERDRIVE . ... . . 21-1520. 

21-492, 21-887 
SYSTEM-BRAKE TRANSMISSION SHIFT 

INTERLOCK . . .... . .. . . .. . . . 21-1425, 21·844 
SYSTEM-SHIFT INTERLOCK ..... .. ... 21-1259 
UNIT-OVERDRIVE . .. . . . .... . . .. .. . . 21-1458 
VALVE-SOLENOID SWITCH .. .... 21-1321. 21-894 
VALVE-TORQUE CONVERTER 

DRAINBACK . .. ... . .. . .. . . ... • . . ... 21-1518 

.. 



6 INDEX-------------------------------------------------DR 

Description Group-Page Description Group-Page Description Group-Page 
4WD FLOOR SHIFT BOOT ... . ..... : .. . 23-166 
A-PILLAR TRIM/GRAB HANDLE .. .. ... , 23-168 
A·PILLAR WEATHERSTR IP RETAINER .. .. 23-294 
ACCUMULATOR·A/C . . ..... . .. . ..•... 24-295 
ACTUATOR-BLEND DOOR ... . ... . ..... 24-221 
ACTUATOR-MODE DOOR .............. 24-225 
ACTUATOR-RECIRCULATION DOOR . • . . . 24·229 
ASSEMBLY-MODULE ....... . . . . .... . . 23·269 
ASSEMBLY-SHIFT MOTOR/MODE 

SENSOR ........ . . . . .. ......... . . . 21·2228 
AUTOMATIC • AS68RC·SERVICE 

INFORMATION ................ .. .. . 21-1791 
B-PILLAR GRAB HANDLE ... • . ...... , , 23·169 
B·PILLAR LOWER TRIM ...... . .. .. .. . 23·170 
B·PILLAR UPPER TRIM .. ...... .• ... .. 23-172 
BACKUTE VENT GLASS • REGULATOR ... 23-263 
BACKLITE VENT GLASS .•.. . ... . ...... 23·256 
BACKLITE . . . .. . ... .. .......•.... . . 23-252 
BASECOATICLEARCOAT FINISH . . .. • ...• 23·206 
BODY ISOLATORS . . ... ...... ......... 23·88 
BODY SIDE MOLDINGS .....•. • . . ..... . 23·89 
BODY VENT . .. .. ................... 23·202 
BODY .... . .. ............. . .......... 23·2 
BOOT-EXTENSION HOUSING SEAL AND 

DUST . ................. .. 21·2176, 21 ·2380 
BRACKETS ........ . . .... . ..... ... ... 23·329 
C·PILLAR LOWER TRIM . . ...... ... ... 23·175 
C·PILLAR UPPER TRIM .. . ..•. . • ...... 23·176 
CABLE·CHECK ... . ...... .. ..... . ..... 23·18 
CABLE-GEAR SHIFT ................. 21-1900 
CANISTER-VAPOR .. . .... .... . .. ... ... 25·17 
CAP-FUEL FILLER . ... . .. . .. .. ........ . 25·9 
CARGO BOX • TIE DOWN . . . . .......... 23·92 
CARGO BOX ...............•. . ...... 23·90 
CARPETS AND FLOOR MATS . .. .... . .. 23·177 
CCV SYSTEM ... ... ... .... .•.. .•. . . . . . 25·4 
CENTER ARMREST I SEAT BACK .. . .... 23·214 
CENTER SEAT BACK HINGE .. .. .. . . . .. 23·217 
CENTER SEAT BACK INERTIA HINGE 

COVER .. ... .. ........... . .. . . . ... . 23-215 
CENTER SEAT BACK LID ...... .. • ..... 23·221 
CENTER SEAT CUSHION COVER .. . . .. .. 23·223 
CENTER SEAT CUSHION ..... . .. ••• ... 23·222 
CENTER SEAT .. .................... 23·212 
CHANNEL-DRAIN . . ..• . ... •........ . . 23·273 
CLUSTER BEZEL ... . ...... .. .... .. . . 23·127 
CLUTCH .. . ... .. .. . .. . . . . . • ... .. .. 21-2318 
CLUTCH·A/C COMPRESSOR .. • ... .... . 24·232 
CLUTCH-FREEWHEELING . . . . • ..... . . 21-1935 
CLUTCH-NUMBER ONE ... . ... .. . . . . . 21-1903 
CLUTCH-NUMBER THREE ... • .... .. . . 21-1923 
CLUTCH-NUMBER TWO . . . .• • .. . . .. . . 21-1913 
CLUTCHES-HOLDING .. .... . .• .. . .... 21-1937 
COAT HOOK .. . . .. . .. . . ....• • . . . . ... 23·182 
COMPRESSOR-A/C .. . . • .. . . .. • . . .... 24-298 
CONDENSER·A/C . ..... •......•..... . 24·308 
CONTROL·A/C HEATER ... . .... • ... .. . 24·243 
CORE-HEATER .... . .. ... .... • . . .. .. . 24·312 
CORE-VALVE-SERVICE PORT ......... .. 24·314 
COUPLER-REFRIGERANT LINE . .. • • .. . . 24-316 
COVER ...... .. .. .....• . ....... • . .. . 23-20 
COVER-GUIDE MECHANISM . ..... • .... 23·275 
COWL GRILLE . ..... . .... . .... • . ... .. 23·93 
COWL TRIM ... . .. .. ................ 23·183 
CUP HOLDER ............. .......... 23·130 
DEFLECTOR-WIND ...... •... ..... . ... 23·277 
DOOR GLASS .. .. .. .... • .. . . . . . 23-34, 23·63 
DOOR OPENING SEAL . .... . . ... . .... . 23·296 
DOOR . .. . ...... .. .......... • . 23·29, 23·57 
DRIP RAIL WEATHERSTRIP RETAINER ... 23·303 
DRIP RAIL WEATHERSTRIP . . ........ . 23·295 
DUCT-DEFROSTER . .... . . . ...... • .. .. 24·253 
DUCT-FLOOR CONSOLE ... .. . . . . .. . . . . 24·255 
DUCT·FLOOR DISTRIBUTION .. . ....... 24·257 
DUCT-INSTRUMENT PANEL DEMISTER .. 24-260 
DUCT-INSTRUMENT PANEL . . ... . ... . .. 24·258 
EGA SYSTEM . . .... . . . ....... .. ... . . 25-41 
EMISSIONS CONTROL ........... .. ..... 25-2 
EVAPORATOR-A/C ....... .. .... .. . . .. 24-319 
EXHAUST GAS RECIRCULATION • GAS . . .. 25-29 
EXTERIOR HANDLE . ........ .. .. 23·36. 23·65 
EXTERIOR N.A.ME PLATES ........ . .... . 23·94 
FAN-A/C CONDENSER ...... . . . .. ..... 24·322 
FINESSE SANDING/BUFFING AND 

POLISHING . .. ...... . ...... ... . ... . 23·208 
FLARE MOLDING-FRONT WHEEL 

OPENING . . ........ . .... .. ... .... .. 23-113 

FLARE MOLDING-REAR WHEEL 
OPENING.. .. . . ................ 23·115 

FLOOR CONSOLE .... ......... . . ::::23-184 
FLUID .... 21-1951, 21·2127. 21-2177, 21-2219, 

21 ·2264. 21-2328, 21-2381 
FRONT DOOR GLASS RUN 

WEATHERSTRIP .. .. . .... ..... ...... 23·304 
FRONT DOOR INNER BELT MOLDING . ... 23-307 
FRONT DOOR OUTER BELT MOLDING .. . 23·306 
FRONTFENDER ....... . .............. 23·96 
FRONT WHEELHOUSE SPLASH SHIELD .. 23·111 
FUEL FILL DOOR ....... .... .......... 23·97 
GAP AND FLUSH . ...• ......... .. ... , 23·354 
GEARTRAIN-PL.A.NETARY ...... .• .. ... 21-1958 
GLASS RUN CHANNEL ... . •... . .. 23·37, 23·66 
GLASS ..... • . ...... . . •• ........... 23·279 
GLOVE BOX LATCH .... ......... ..... 23·134 
GLOVE BOX .. .. ..... .. ..... .. .. . ... 23·133 
GRILLE FRAME . . . .. .... ... •• . ....... 23·99 
GRILLE ..... .... •......... •• . .. . . . . 23·98 
GUIDE-SUNROOF GLASS ........ • ..... 23·282 
HEADLINER . .. .............. .. . .. .. 23·190 
HEADREST SLEEVE ...... . ......... . . 23·225 
HEADREST .. . ... .... ........ . ...... 23·224 
HINGE .. .. ....... 23·118, 23·21, 23-40, 23·69 
HOOD .. . .. .. .. ..... ... . ....... ... 23-120 
HOSE·DRAIN . .. .. . . . . .. .. . .... . . ... . 23·286 
HOUSING·HVAC . . . . .... ... .... ... ... 24·262 
HVAC - ELECTRICAL DIAGNOSTICS . . .. ... 24·3 
HVAC - SERVICE INFORMATION . . ..... . 24-209 
INSTRUMENT PANEL ASSEMBLY ...... . 23·136 
INSTRUMENT PANEL CENTER BEZEL .... 23·153 
INSTRUMENT PANEL DRIVER SIDE 

BEZEL . .... .. ... .... ... ... ........ 23-156 
INSTRUMENT PANEL TOP COVER ...... 23·157 
INTERIOR HANDLE ACTUATOR .... 23-41 , 23-73 
INTERIOR ....... ... . ............. . 23-165 
LATCH RELEASE CABLE/HANDLE 

ASSEMBLY .. .. .. .. . ..... ..... .. .... 23·122 
LATCH STRIKER I SECONDARY CATCH ... 23·123 
LATCH STRIKER ... .. . .... 23·24, 23-45. 23·77 
LATCH .. .. ..•.... 23·121 , 23· 22. 23·42. 23· 7 4 
LEVER-SHIFT ... . ... .. ... . . 21·2130, 21-2181 
LINE·A/C DISCHARGE .. • ..... . ...... . 24-325 
LINE·A/C LIQUID ......... ..... .. . . . . 24·331 
UNE·A/C SUCTION .. . . ... . . ..••... .. 24·340 
LINES-VACUUM ...... . . . • .. . .. ..•.... 25·16 
LOAD FLOOR . ....... . ....... . . ... .. 23·192 
LOCK CYLINDER • . . . .... . ...•... . . . . . 23-47 
LUMBAR SUPPORT HANDLE/BEZEL ... .. 23·230 
MOTOR . ... .. .... . ....... . .. 23·288, 23-332 
MOTOR-BLOWER . .. . ...... . .•. .. ... 24-280 
MOTOR· SHIFT .. ... 21-2226, 21·2271, 21·2334, 

21·2387 
MOTOR-TIE RODS ..... . .. ... .... . ... 23-337 
OIL-A/C REFRIGERANT .. . .... . .. • . ... 24·348 
ON-BO.A.RD DIAGNOSTICS .. . ... . . ...... 25·84 
OPENING DIMENSIONS .. .. • ......•... 23-359 
ORVR ..... .. . . .. . ....... .. ........ . 25-10 
OUTLETS-AIR .. ... . . .. . .... .... • ... 24-283 
PAINT CODE .... ... ....... • ........ 23-205 
PAINTTOUCH-UP .......... . .. . ..... 23·207 
PAINT .. .. ... ..... • .. . .•• . . . . . .... 23·204 
PLUMBING . .... ... . . •...... ... .. .. 24-289 
PUMP-OIL .. .... . ........ ... .. .. . . 21·2000 
REAR CAB BACK PANEL TRIM .. . . . .... 23·194 
REAR DOOR GLASS RUN 

WEATHERSTRIP .. ..... ..• .. . .. . .. .. 23-309 
REAR DOOR INNER BELT MOLDING .. . .. 23·311 
REAR DOOR OUTER BELT MOLDING . ... 23·310 
REAR DOOR SILL TRIM COVER ...... .. 23-197 
REAR FENDER-QUAD CAB MODELS .. .. . 23·100 
REAR VIEW MIRROR . .. .. ....... . ... 23-198 
REAR WHEELHOUSE SPLASH SHIELD ... 23·112 
REFRIGERANT-A/C . . . . . . ...... . .. . . . . 24-350 
RELAY PACK .. .... .. ... .... . . . . ••. . 23-342 
RELAY ... , , .. .... . . . ... . .. ... ..•.. 23-338 
RELAY· TRANSMISSION CONTROL .. . . , 21·2020 
RELEASE HANDLE ....... .. . ..... .. ... 23·25 
RESISTOR-BLOWER MOTOR ......... .. 24·245 
SEAL ...... .......... .. . . .. .. .... 21·2011 
SEAL-EXTENSION HOUSING . . 21-2126, 21·2263 
SEAL·FRONT OUTPUT SHAFT· NV246 . . 21·2329 
SEAL-FRONT OUTPUT SHAFT . 21-21 28, 21·2178, 

21-2220. 21·2265, 21·2382 
SEAL·REAR OUTPUT ...... .. 21-2218, 21-2327 
SEALER LOCATIONS ..... . ........... 23·362 
SEAT • FRONT .. ... ................. 23·226 

~EAT - REAR • MEGA CAB . .... ... . . .. 23·245 
S~Ai • REA~ · . . · .... .. . . .......... . 23·234 

A BACK REAR ......... . ....... . 23·236 
SEAT BACK CUSHION I COVER · FRONT • 23·229 
SEAT BACK CUSHION I COVER - REAR -

MEGA CAB . . . .... .. ...... . . . .. .. . . . 23-249 
SEAT BACK CUSHION I COVER · REAR . . 23·237 
SEAT BACK REAR - FOOTMANS LOOP 

BRACKETS ............. . .... ..... . . 23-244 
SEAT CUSHION I COVER • FRONT ... .. . 23-232 
SEAT CUSHION I COVER - REAR · MEGA 

CAB ..... . .... .. ............. ..... 23-250 
SEAT CUSHION I COVER • REAR . . . . . .. 23-238 
SEAT CUSHION FRAME - REAR ....... . 23·239 
SEAT RISER • FRONT . . .. . . . . .. , . .... 23-233 
SEATS ... . .. . . . .... . ...... .... •• . . 23·210 
SENSOR . . ..... . ... ..... .. . ... ... ... 22·76 
SENSOR-CRANKCASE PRESSURE-6.7L .... 25-5 
SENSOR·EGR TEMPERATURE . ... .. .. . .. 25·59 
SENSOR· EVAPORATOR TEMPERATURE .. 24·248 
SENSOR-EXHAUST GAS PRESSURE . .. ... 25-66 
SENSOR-MODE ... . 21-2222, 21·2267, 21·2331, 

21·2383 
SENSOR-OUTPUT SHAFT SPEED-FRONT . 21·2332 
SENSOR-OUTPUT SHAFT SPEED-REAR . 21 ·2333 
SENSOR-POSITION . ... .. . . . . . . .... . 21·2179 
SHIFT MECHANISM ... .. . ... ... . .. . . 21-1957 
SIDE VIEW MIRROR FLAG .. . . ...... . . . 23-55 
SIDE VIEW MIRROR GLASS . ... . .. .... 23-105 
SIDE VIEW MIRROR ..... ...... ... .. . 23·104 
SOLENOIO·EVAPIPURGE . . ........ . . .... 25·8 
SPARE TIRE . . ... .. . ........ . .. . ..... 22·71 
SPEED SENSOR . ......... . ... . . .... 21·2012 
STEERING COLUMN OPENING COVER . . . 23-158 
STEERING COLUMN OPENING SUPPORT 

BRACKET ... . .. ... ..... ......... ... 23-161 
STORAGE BIN . .. .. . . ....... . . ...... 23·163 
STRUCTURAL ADHESIVE LOCATIONS . .. . 23-379 
STUDS . ...... .... ... .. ............. 22-68 
SUN VISOR SUPPORT . .. .... . . . .. . ... 23·201 
SUN VISOR . . ..... . .. . ...... .•.. . .. 23·200 
SUNROOF • SERVICE INFORMATION . . .. 23·266 
SUNSHADE .. . ......... . . . ......... 23-289 
SUPPORT CYLINDER ..... ........... . 23·124 
SWITCH ... . ...... . .. . . ...... .. ..... 22·83 
SWITCH-EVAP SYSTEM MONITOR . ... ... 25-22 
SWITCH-SELECTOR ... . .. . . . 21·2224, 21·2385 
SWITCH-SUNROOF . .. .. ..... .. . . ... . 23·291 
SWITCH-TOW/HAUL . ... .......... .. 21·2018 
SWITCH-TRANSFER CASE SELECTOR .. 21·2269, 

21·2337 
SYSTEM-SHIFT INTERLOCK ... • .. . ... 21-1898 
TAILGATE . ........... . ...... •• .. . ... 23-27 
TASK MANAGER .... .. ... .... .. ...... 25·88 
TIRE PRESSURE MONITORING -

ELECTRICAL DIAGNOSIS .... . .. •.. . .... . 22·2 
TIRE PRESSURE MONITORING ... • • . .... 22-72 
TIRES ... . .......... . .... . ....... . . 22·56 
TIRES/WHEELS - SERVICE 

INFORMATION .. ... .. . .... . ... . .. . ... 22-50 
TORQUE CONVERTER ..... .. .. . . .... 21·1942 
TRANSDUCER·AIC PRESSURE . .. . •. ... 24·250 
TRANSFER CASE · ELECTRICAL 

DIAGNOSTICS .......... .. . . .. .. . . . 21·2022 
TRANSFER CASE • NV241 GENII • 

SERVICE INFORMATION . .. . . . • ..... . 21·2092 
TRANSFER CASE • NV243 • SERVICE 

INFORMATION . . .. .. .... . .... . . ... . 21·2185 
TRANSFER CASE · NV244 GENII · 

SERVICE INFORMATION . . ... . . .. .. . . 21-2230 
TRANSFER CASE - NV246 - SERVICE 

INFORMATION ..... ...... ..... . .... 21·2274 
TRANSFER CASE - NV271 • SERVICE 

INFORMATION ... ... .............. . 21·2134 
TRANSFER CASE • NV273 • SERVICE 

INFORMATION ........ . . . .. .. ..... . 21·2340 -
TRANSMISSION RANGE SENSOR ...... 21 -2015 
TRANSPONDER . . ..... ....... ... . . . .. 22·81 
TRIM PANEL ... ... . . .... ..... . 23·48, 23-79 
TRIM RING . ...... .. ...... • ....... . 23·292 
TUBE·A/C ORIFICE ............ . ...... 24·351 
TUBE·EGR CROSSOVER .. . .. ..... . . . . . 25·67 
UNDER SEAT STORAGE BIN COVERING .. 23-242 
UNDER SEAT STORAGE BIN LATCH . . •.. 23·243 
UNDER SEAT STORAGE BIN LID ... . •.. . 23·240 
UNDER SEAT STORAGE BIN ... .. ...... 23·241 
UPPER RADIATOR CAOSSMEMBER ..... 23·109 
VALVE BODY . .. ... .. ........... .. . 21-1968 
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VALVE· EGR·5.7L .. ......... . ......... 25·37 
VALVE·EGR AIR FLOW CONTROL . .. ....• 25·80 
VALVE·EGR COOLER BYPASS ...... ..... 25-73 
VALVE·EGR·3.7L .• . .. .. ....... . ..•... 25·30 
VALVE·EGR·4.7L ... .... . . ... .....•... 25·34 
VALVE·EGR-6.7L . .. ... .. ...... ..... .. 25-42 
VALVE·PCV·3.7L .. . . .. . ..... . ........ 25·11 

Group-Page 

VALVE·PCV-4.7L ...........•......... 25·14 
VALVE·PCV·5.7L .. .•..•.. .•..... ..... 25-15 
WATERDAM ....... .. .. ... .. ... 23-50, 23·82 
WELD LOCATIONS ....... ... ... . .. ... 23·387 
WHEEL COVER . ................ . .. .. 22·70 
WHEELS ... ..... . .. ....... .. . . . .. . . 22-63 
WINCH . . . .. ........ .. ... ....... .. . 23·314 

Description Group-Page 

WINDOW REGULATOR • MANUAL .. 23·53, 23·85 
WINDOW REGULATOR· POWER ... 23·51, 23·83 
WINDSHIELD ... .... .. .. .. . ..... • ... 23·257 
WIRE ROPE GUIDE ROLLERS ........ .. 23·349 
WIRE ROPE ..... .. ............ ..... 23·347 







































SERVICE MANUAL COMMENTS 

What errors(s) have you found?

'n order for us to assist you, please include as much details as possible when reporting an error 

Comments I Suggestions 

o Dealership Technician 
Dealer Code: 

Manual Title, Year, Number and Page: 

Your Name: 

Address: 

All comments become property of Chrysler LLC and may be used without compensation. 

Retail Customer D 



(FOLD HERE) 

--------------------------lr~ll---::~::----
NECESSARY 

IF MAILED 
BUSINESS REPLY MAIL IN THE 

UNITED 
FIRST CLASS MAIL PERMIT NO. 124 CENTER UNE, MI STATES 

POSTAGE WILL BE PAID BY ADDRESSEE 

Chrysler LLC _ 
Dealer Technical Operations 
800 Chrysler Drive 
CIMS 486-02-76 
Auburn Hills, MI 48326-2757 

(FOLD HERE) 



Chrysler LLC 

UNITED STATES and CANADA 

The special service tools referred to herein are requi red for certain service opera
tions. These special service tools or their equivalent, if not obtainable through a local 
source, are available through the following outlet. 

28635 Mound Road, Warren, Michigan 48092, U.S.A. 

MILLER SPECIAL TOOLS 
SPX Corporation 

Telephone 1-800-801-5420 FAX 1-800-578-7375 

INTERNATIONAL 

The special service tools referred to herein are required for certain service opera
tions. These special service tools or their equivalent, if not obtainable through a local 
source, are available through the following outlet. 

28635 Mound Road, Warren, Michigan 48092, U.S.A. 

MILLER SPECIAL TOOLS 
SPX Corporation 

Telephone 1-507-455-7320 FAX 1-800-578-7375 
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